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There are about 182 million acres of forest land in the southeastern United States that provide great 
potential for nwltipf e use. These lands are intermixed in federal l i O % j ,  forest industry ( 2 3 % ) )  and other 
private ( 6 7 % )  wnerships. More than 68 mil I ion acres are covered by pine types, minly lob101 ly-shortleaf 
p ine  b u t  a l so  a large amount of longleaf-slash pine. 

The National Forests comprise m s t  o f  the federally wned l a n d  in the Southeast. The forest resources 
are diverse and intertwined b u t  are integrated into a mul tiple-use forest management program. Wildlife 
i ndicatrsr species are given i st Forest I"tnagement PI  ans; these p7 ans establ i sh and describe management 
Qi rect-i on and moni tori ng and eval u a t i  on reqbii rements needed to ensure cornpf i ance. 

Since mu1 t i  p l  e-use or mu1 ti-purpose forest management h a s  been practiced and discussed, both prac- 
t i  tioners and researchers have asked about interactions between titnber, range, wi 1 dl i fe ,  and other forest 
management practices. In 1978, forest managers and researchers had their First opportunity to examine 
these interrelationships by major pine types over a broad area when the Southern Evaluation Project was 
approved. Five dreas, were del i neated for study in the longleaf-sl ash pine and loblolly-shortleaf pine- 
hardwood types of the National Forests in four southeastern states (Texas, Louisiana, Mi ssi ssi ppi , and 
Florida). Soil, watershed, vegetation, wildlife, and socioeconomic aspects were r~easured on the areas to 
provide a data base regarding current management, soi l ,  vegetation, and wil d l  i fe diversity, 

On Hay 26-27, 1987, a workshop was held in Long Beach, Mississippi, to discuss results obtained froin 
the Project. The workshop served as a forum in which researchers, resource specialists,  managers, and 
administrators discussed management and ecological relationships on the Southern Region" National Forests. 
The resul t s  of 43 research projects were presented and di scussed- The workshop presentations, di scussi on 
fol lowl'ng the presentations, an executive summary, and appendixes w l ' t h  1 i s t s  of attendees and of prior 
publications, presentations, and reports generated from this project are published in these proceedings. 

The project and workshop were primarily sponsored and supported by the USDA Forest Service, b u t  also 
supported by the USDA Soi 1 Conservation Service, USDI Fish and Mil dl i fe Service, several universities, and 
the Southeastern Association of Fish and Wildlife Agencies. University support was provided from Texas A & 
M University, Stephen F. Austin State University (Texas), Louisiana State University, Northwestern State 
University (Loui sianaj , Mississippi State University, University of Florida, Virginia Polytechnic Inst i tute 
and State University, Utah State University, and Colorado State University. The project was endorsed by 
the U. S. Man and the Biosphere Prograrn (MAB-3) on grazing lands, which was developed through the United 
Nations Education, Scientific, a n d  Cul tural Organization (UNESCO) and i s  sponsored by the U .  S. Department 
of State. 

Special thanks are extended to the contributors who prepared and presented papers, to the six modera- 
tors (Kent T. Adair, Stephen F. Austin State University, Nacogdoches, TX; Thomas H .  El l is ,  Southern Forest 
Experiment Station, New Orleans, LA; Doug1 as P ,  Richards, Mississippi State University, Mississippi State, 
MS; Robert T. Jacobs, Florida National Forest, Tallahassee, FL; Robert C .  Josl in, Ki satchie National 
Forest, Pineville, LA; Dan W e  Speake, Fish and Wildlife Service, Auburn, AL) who guided the sessions and 
follow-up discussion, and to the two wrap-up convenors (Robert 6 .  Merri fie1 d,  Texas A & M University, 
Go7 1 ege Station, TX, and Cl i fford E. Lewis, Southeastern Forest Experiment Station, Gainesvi 1 le ,  FL ) who 
synthesized and summarized general impressions and pertinent points from the entire workshop plus leading 
in the final discussion, The Gulf Park Campus, University of Southern Mississippi, Long Beach, 
Mi ssi ssi ppi , and 1 ocal arrangements by Mary Tullos and Henry D%qui 11 a were excel 1 ent and greatly appre- 
ci ated, The Workshop Steeri ng Commi t tee consi sted of Bruce L. Ba1 dwi n (Southern Region, USDA Forest 
Service, Atlanta, GA), Fred E .  Smeins (Texas A & M University, College Station, TX), and Henry A. Pearson 
(Southern Forest Experiment Station, USDA Forest Service, Pi nevi 11 e, L A ) .  

Papers pub? i shed i n this  proceedi ngs are as they were submitted by the authors--< n camera-ready form. 
Authors are responsible for the content and accuracy of their papers. Printing and production were super- 
vised by t h e  Information and Publication Services staff of the Southern Forest Experiment Station, USDA 
Forest Service, New Orleans, Louisiana, Mention of trade names or a proprietary product in this  pro- 
ceedings does no t  constitute endorsement by the USDA Forest Service or any other federal or s tate organiza- 
t i  on. 

Yenry A .  Pearson, Fred E .  Smeins, and konal d E. Thilf 
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The Southern Evaluation Project--An Executive Sumary 

Henry A .  Pearson, Fred E .  Smeins, and Ronald E .  Thi 11 

Abstract.--The results of 43 projects, which evaluated 
the flora, fauna, watersheds, socioeconomics, and forest 
pests located on southern National Forests were presented and 
discussed i n 4 major categories: Management 0u t1 ook and 
Eva1 uation, Loblolly-Shortleaf Pi ne Type, Longleaf-Sl ash Pine 
Type, and Watersheds, Socioeconomics, and Forest Pests. 

National Forests, as well as private forests, 
across the South will experience greater demands 
for their  resources in the future. Greater empha- 
s i s  will be placed on integrated resource manage- 
ment with increased attention toward maintenance of 
biotic di versi ty and mu1 t i  purpose management. This 
will requi re increased interaction between various 
resource managers and scientis ts  as well as greater 
attention to the needs and desires of the various 
forest users. 

Broader-based ecosystem management approaches 
on the National Forests are an indication of this 
trend. National Forest Management PI  ans, that have 
recently been developed or are near completion, are 
proposing improved mechanisms for mu1 t i  purpose 
management. The Forest Service i s  mandated by 
Congress to produce and monitor timber, wi 1 dl i f e ,  
recreation, forage, and clean water on a sustained 
yield basis. 

The Forest-Range Envi ronmental Study i n the 
early 1970's was desi gned to assemble i nformation 
on the Nation's forests and rangelands. A result of 
t h i s  e f for t  was creation of the Accelerated Range 
Program. This prograrn was designed to provide an 
i ntegrated, mu1 t i  resource eval uati on of our forest- 
range ecosystems. Three locations were selected, 
including the Southern Evaluation Project area, to 
serve as tes t  sites. 

A co11 oborati ve effort  of several federal , 
state,  and private groups across the South was inl- 
t iated to evaluate the soi l ,  water, flora, fauna, 
and socioeconomic parameters of National Forests 
in Florida, Mississippi, Louisiana, and Texas. 
Only pretreatment measuretnents were accomplished 
because funding was withdrawn prior to treatment 
appl i cati on. The loss of funds resulted from 
Mati onal budget problems and priori t ies ,  rather 
than a lack of interest.  Findings of in i t ia l  
studies are summarized i n this  proceed3 ngs * 

FLORA 

Two major upland forest types were evaluated: 
the 1 oblol 1 Y- short1 eaf ~i ne (Pi nus taeda-P . 

)-Gland hardwobd ty as and 
a, and the longleaf- 

P .  
7- 

) type (LS) in Louysiana, 
1 (Figure 1 ) .  Primary objec- 

tives of the investigations were to (1) quan- 
t i  t a t i  vely characterize the overstory and 
understory vegetation, ( 2 )  ref ate overstory vegela- 
tion parameters to understory browse and herbage 
production, and ( 3 )  relate plant cornunities and 
production to soil types. Each study area occurred 
on National Forest lands and varied between 7,000 
and 13,000 acres. A1 1 areas included considerable 
soi 1- topographic variation as we1 1 as variable past 
s i  1 vicul tural , burning, and grazing impacts; plant 
comuni t i e s  were correspondingly vari ab1 e. The LSH 
type in Texas and Louisiana was predominantly 
covered by sawtimber and pole size classes (97% in 
Texas, 80% in Louisiana). The LS type in Louisiana 
was 68% sawtimber, 9% pole, 14% seed1 ing and 
sapling, and 9% regeneration. Most of the LS type 
in Mi ssi ssi ppi was open-grown sawtimber and pole 
stands, while in Florida about 553 of the area was 
o~en-arown sawtimber and oole stands with 23% in 
t i  t i  icyri 11 a racemi flora' and Cl i ftoni a monophyl 1 a)  
and po- di s amps . 

Upland soils across all  study areas were 
genera1 1y sandy, acidic, and low in fer t i l  i ty.  
Landscape position, slope, drainage regime, depth of 
surface soi 1, and permeabi 1 i ty of the subsoi 1 are 
major features that i nf1 uence vegetation corn- 
position, structure, and forage yield. Compfexi ty 
of soi 1 s varied from 5 soi 1 series identified in the 
LS type in Louisiana to 17 i n  the LS type in 
Florida. Most series were cl assi Pied as  Ul t i  sol s, 
with A1 f is01 s the second most comon soil order. 
A1 fisol s were more common in the western study areas 
(Texas, Louisiana); Spodosols were found only in the 
Florida study area. Vertisols were identified only 
for the Texas s i t e  where they covered one-third of 

Henry A. Pearson, Supervisory Range Scientist,  Southern Forest Experiment Station, USDA Forest Service, 
Pineville, LA 71360; Fred E. Smeins, Professor, Range Science, Texas A & M University, College Station, IX 
77843; Ronald E. Thi11, Range Scientist,  Southern Forest Experiment Station, USDA Forest Service, 
Nacogdoches, TX 75962. 
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Figure f .--Forest-range types of the South. 

the area. Bottomland soils  were primarily 
I ncepti sol s and Enti sol s. 

Pine species contributed more than 70 percent 
of the canopy cover and basal area of most stands 
across all  study areas. Most overstory dominants 
on all study areas were less t h a n  60 years of age 
due to one or more timber harvests prior to or sub- 
sequent to thei r incorporation into the Nati ona1 
Forest System. Hardwood dominated stands covered 
only small acreages of each study area, b u t  hard- 
woods dominated the devel oping, successional 
understory and middlestory of most stands unless 
control 1 ed by prescribed burning or si 1 vi cul tural 
practices. 

Plant species diversity tended t o  be fairly 
high across a11 study areas. Degree of soil- 
topographic vari abil i ty and past disturbance 
greatly influenced the richness and composition of 
the comunities. Most areas had a total of over 
200 species, b u t  u p  to 300 species were recorded on 
some areas. 

Generally more than 50 woody species occurred 
with u p  to slightly more than 100 species i n  the 
Texas LSH type. Overstory species were charac- 
terized by the four major pine species (Pinus 
taeda, P. echinata, P. palustris '  and P.  t t i i  ),  
several species of oaks fOuercus spr;l.T were the 
major and most diverse ha-grbbp on any given 
study si te .  Sweetgum (Li qui dambar styraci f1 ua) , 
sweetbay (Maynol i a vi r y ssa 

syl vatica) were other comonly encountered hard- 
woods. Shrubs were diverse with greater than 40 
species on most areas. Holly (I lex spp.), espe- 
cial ly yaupon ( I .  vomi tor ia) ,  rry (6. 
gl abra) , and baygall holly (I.  cori acea) , were 
uni versa1 ly encountered. Bl ackberri es (Rubus spp. ) , 
blueberries (Vaccinium spp. ) , and waxmyrmMyrica 
cerifera)  were widespread. Nine (9) to 24 s p e w  
of vines were encountered, with greenbriers (Smilax 
SPD. 1, jessamine (Gel semi um sem~ervi rens) . arEEZ- - " I 

(v: t u ;  ipp.) and poi son ivy (~oiicodendron radi- 
c x b e i  n u  wi dewread. 

Grasses and grass1 i kes contributed between 40 
and 50 species. Significant grass genera across 
a1 1 areas were the b1 uestems (Andro~oson SDD. and . " 

Schi zachyri urn spp. ) , panicum grasses (~ icanthel  ium 
SPD. and Panicum S D P . ) .  and threeawns (Aristida 
sib., .  P b'r bestem 
was widespread and often a 
open upland stands. Wiregrass (Aristida s t r ic ta)  
was the most ubiquitous grass o 
slash s i t e s ,  while uniolas 
important i n partial 1y open 
canopied LSH stands, 

Forbs were the most diverse species group and 
varied from 90 to 150 species across the study 
areas. Legumes varied between 12 and 26 species. 
Tephrosias (fephrosia spp.) , pencil flowers 

and tickclovers (Desmodi urn 
iquitous genera. The biomass 

of legumes was relatively low on al l  areas b u t  more 



so on the LS type as compared to the LSH type. 
Composites were generally the most diverse group of 
forbs with 50 or wre species recorded for each 
area. Composi t e  genera wi t h  several species 
i ncl uded and 
The most unda 
bracken fern ( P  ter i  di  urn aqui i i num) 

Werbage and browse y ~ e l d  varied by stand type, 
stand size class,  and i n  relation t o  yearly preci- 
pi t a t i  on vari a l i  on. Herbage y i  el d ranged from Jess 
than 100 tbdacre for closed-canopied stands to as 
high as  2500 Par open pine savannahs, while browse 
varied from approximately 100 Lo 300 I b/acre, An 
i nverse re1 ationship e x i  sted between herbage and 
browse yield and overstory features such as canopy 
cover and basal area. Since most areas consisted 
of c1 osed to near1 y c1 osed-canopied forest,  forage 
yields were generally low across a7 1 study areas, 
Precipitation across al l  study areas exceeded the 
average by 15 to  27 inches in 1979, In  2880 the 
Texas s i t e  received 10 inches less than average 
precipitation whi 1 e Florida received 7 inches less 
and the other areas were near their averages. 
Consequently, understory y i el ds were reduced from 
1979 t o  1980--parti cul arty in Texas and F1 ori da. 
This was especially evident for the vine, forb, 
grass, and fern categories. In thei r current 
s ta te ,  most areas have J imited car.;nyi ng capacity 
for livestock or deer, 

Pretreatment base1 i ne w i  l dl i fe  data were 
collected on each of the five SEP study areas. 
Animal groups samgl ed on a1 l areas included birds, 
small mammal s, and herpetofauna (amphibians and 
repti 1 es) . Sampl i ng efforts were concentrated on 
these vertebrate groups, b u t  relative abundance of 
mid- and large-size mammals was also estimated a t  
several si tes. Fi sh popul a t i  ons were samgl ed only 
on the Mississippi study area. 

As in i t ia l ly  planned, each investigator was to 
sarnpl e seedl i ng  (regeneration s i  tks) , sap1 i ng, 
pole, and sawtimber stands and comparisons across 
stand size classes and vegetation types (LSH and 
LS) were to be derived. On four of the study areas 
investigators were able t o  locate a t  least  some 
acreage in each of these four forest stand size 
classes. Representative younger stands were not 
available on the Florida si te .  There, the investi- 
gators compared wildlife abundance and diversity in 
natural 1 ongleaf pine stands with thax found in 
planted slash pine stands. Unfortunately, there 
was virtual l y no standardi t a t i  on of techniques or 
sampl i ng designs among i nvesti gators. Sampl i ng 
seasons, duration, and i ntensiw a1 so varied among 
areas. Results were also confounded by such fac- 
tors  as differences i n  extent and recency of 
prescribed burning and unplanned presence of 
cat t le .  l o  Further compl icale matters, rai nfal 1 
substanti al 1 y exceeded 1 ong- term averages on a1 1 
s i t e s  in 1979, b u t  was we1 1 be1 OW average on the 
Florida and Texas s i tes  in 1980 and again in 
Florida in 1981, Drought condi Lions dramatically 
reduced some small mammal and bird populations, and 
toad and frog vocalizations were depressed. 
Consequently, few speei f i c  comparisons or general i- 
zations can be derived across study areas or forest 

types. Despi t e  di f f erences in wthodol ogy , it 
shoul d be i ndi  cated that sampl i ng procedures that 
were empf oyed would have been aaequate f i n  mst 
cases) to  detect wi dhi n-si t e  treatment e f f e c t s  on 
some w i  1 dl i f e  speei es had the treatments been 
imposed and monitored, i n  .the fol f owi ng br i e f  sum 
maries, we have only attempted t o  mke some very 
general observations regarding re1 ative abundance 
fared 4i.s SilriH cases species d4versity) for  each mi- 
ma1 group, C~mpari  sons of the Florida data with 
other s i t e s  are not included below because they 
were not obtained for comparable stand size 
cl asses. However, S i  rds  , herpetofauna , and small 
mammal s general l y  favored l ongleaf pine habitats 
over sf ash pine habitats, w h i c h ,  in 1 i g k t  of the 
substantive dim? ni shmenl (>80%) s f  l ongl eaf  p i  ne 
in Florida dur ing  the past. 3 decades, raises con- 
cern for the future of these vertebrate groups i n  
the p i  nel ands of north Florida. 

HERPETOFAUMA 

Lob101 lv-Short1 eaf  Pine Si Les 

Amphi b i  an popul ations and number of species 
were more closely tied Lo availabil i ty  o f  streams 
and ponds than to  differences in stand size 
classes. Sawtimber stands in Louisiana contained 
more water sources than other stands and amphibians 
were more abundant* Water was more avajlable in 
seedl i ng stands in Texas and species richness and 
abundance were greater there than in other stand 
s i t e  eiasses. A total s f  If amphibian taxa were 
encountered in Louisiana compared with 15 for 
Texas. 

Reptiles are generally less dependent on water 
availability and appeared to be more related to  dif- 
ferences in stand size cl asses. Twenty-three (23) 
taxa were encountered in Texas and 20 i n  Louisiana. 
Green anof es l Anol i s carol i nensi s f ,  northern fence - .. 

d ground skinks 
1 atively abundant ad 

n anoles and sround skinks 
showed similar patterns of abundanie a t  both s i tes ,  
being most abunhant in sawtimber and least  abundant 
in seedling areas. In Louisiana, northern fence 
lizards were most abundant in sawtimber and feast 
abundant on seedling si tes .  In Texas, the reverse 
was true, with none found i n  sawlimber, 

Longleaf-Sl ash P i  ne Sites 

Thirteen (1 3 1 amphibian taxa were encountered 
on Louisiana s i tes  compared w i t h  I f  [excluding bay- 
heads) in Mi ssi  %sippi, Twenty-one f 2 % f  reptiles 
were encountered i n  Louisiana compared wi th  36 i n  
Missfssippi, Hi gher taxa  numbers in M i  ssi ssippli 
were 1 i kely rel ated do greater sampl i ng efforts and 
a greater diversity of censusing methods, 
Mississippi s i t e s  a l so  had an abundance of wet bay- 
heads t h a t  served as populat ion reservoirs fo r  many 
herpetofauna. I n  Mississippi, species diversity was 
similar among stand size classes, vary ing from 33 
herpetofauna Laxa in seedling %a 38 in sapling 
stands. 



,:cs,- , , ies  t n  Louisiana were recorded for blue jays, 
northern cardi naf s ,  brown- headed nuthatches (Si t t a  

Lob7 01 1 y-Short1 eaf Pi ne Si tes  

Fulvous harvest mice (Rei throdontomys 
fulvescens) , cotton mice (Peromyscus gossypinus) , 
and go1 den inice f P. nuttal bundant small 
mammals a t  both B% si tes .  Additionally, rice rats  

hi spin cot ton  ra t s  [S igodon  
rn woodrats ( 1 
Texas s i te .  

shrews l f3l ari na brevicauda 1 andewhi te-footed mice 
leu e comon in Louisiana. Total 

catches of small mammals were highest in early suc- 
cessional stages a t  both s i  tes. Methods employed 
fo r  mni Loring large and mid-size mammals were 
general f y unsati sf actory a t  both locations. Track 
counts yiel ded the most data for deer in Louisiana 
relative to night spot1 ight surveys and scent sta- 
t i  ons. 

Long1 eaf-S? ash Pi ne Si tes  

Species richness of small mammals was similar 
a t  both long1 eaf-sl ash pine s i t e s  despite differen- 
ces i n  methods and sampling effort ,  Trapping with 
Sherman live traps and snap traps yielded about 
seven taxa over all  stand size classes a t  both 
l ocations. Shrews (Crvototi s SDD. and Bl arina " .  . * 
spp. f and mice (pri omyscus g o m s  in 
Mississioni alona with P. l euco~us in Louisiana) 
were %hes ;frost ab;ndant 3 1s trapped a t  
b o t h  s i tes ,  In  Louisiana, shrews were caught more 
successfully in d r i f t  fence-pi t f a l l  traps than in 
Sherman live traps and snap traps. Total numbers 
o f  small mamals tended to be higher in 01 der 
s t a n d s ,  b u t  di f Cerences were more re1 ated to mi cro- 
hahi t a t  differences than timber size classes. 

BIRDS 

loblol ly-Shortl eaf Pine Si tes  

The number of bird species encountered was com- 
parable for both the s i tes ,  with 106 recorded in 
toul"siana and 115 s'n Texas. Principal spring birds 
on the Texas s i t e  included northern cardinals 
f Cardi nal i s  cardinal i s )  , red-eyed vi reos (Vi reo 

pine warblers (Dendroi ca i n u s l y  
Carol i na chickadees (Parus carol i n e n s k t u f t e d  
titcnice (Parus b i c o 1 o ' ~ e l  low-breasted-chats 
[ Ic ter ia  viren arol i na wrens (Thrvothorus . r 

The most common species i i  
GI uded northern cardi nal s ,  blue jays 

E Cvanoci t t a  cr i  stata j . Carol i na wrens. whi te-eyed 
5 ,  and tuPeed titmice. " 

Texas caused sl ight  declines 
i n  numbers of species and drastic reductions in 
numbers o f  individual s during winter, especially 
w i t h i n  seedling and sapling stands. 

Longleaf-Sl ash P i  ne Sites 

Av ian  species richness was comparable on both 
LS si tes during sumer, with 54 species encountered 
i n  t o u i  siana and 55 in Mississippi. The most com- 
mon summer birds an the Mississippi s i t e  were 
Arneri can crows (Corvus brachyrhychos), b1 ue jays, 
northern card4 n towhees 

pusi 11 a ) ,  pine warilers, and Bachman' s s p a r r o F  
I m i ?  a aestival $ s f .  Bachman' s snarrow, a soe- 
cies thought to be rare, had the highest a;erage 
density of any of the Louisiana sumer birds. In 
Hi ssissf ppi , eastern wo vi rens) 
and Kentucky warblers ( were 
bo th  ref a t i  vely cornen; h %  t o  Esc 
rare in that  part o f  the state. A t  least one pair 
each of Louisiana waterthrushes {Seiurus motaci 11 af  
and Swaf nsonk swablers (Limnothl 
were thought t o  have n e s t m s s i  ssi ppi 
s i te .  Prior t o  this stutay, neither were known to 
nest so far  south in the state. Ojfferences in 
bird abundance anq  diversity were generally predic- 
table based on differences in habitat diversity and 
structural compl exi t y  , 

FISH 

Long1 eaf-Sl ash Pi ne Sites 

I n  October 1981, two days of electrofishing 
(along with a limited seining effort) on streams 
within the Mississippi study s i t e  yielded 26 fish 
species which represented 11 families and 16 genera. 
Streams sampled differed widely in water and sub- 
s t ra te  characteristics and fish composition varied 
accordi ngfy in a predictable fashion, Minno~s or 
shiners (Nitropis. spp.) , chubsuckers (Erimyzors 

spp. f , darter 
and topmf nnows 

SDD.)  were considered to be ~ood  indicators of 
h$bi t a t  changes. Many of these fish have been 
identified as indicator species in National Forest 
Management Pl ans. 

WATERSHEDS, SOCIOECONOMICS, AND PESTS 

lnfl uences of regenerationlharvest method, s i  t e  
preparation, and cat t le  grazing on storm flow and 
sediment l oss were evaluated on five small experi- 
mental watersheds on the Texas LSH study area. 
While harvest method and mechanical s i t e  prepara- 
tion a1 1 increased storm flow, peak discharge 
rates, and sedirnent loss compared with undisturbed 
watershed, they were not of an order of magnitude 
t h a t  was considered detrimental to long-term s i t e  
s tabil i ty.  Grazing was only evaluated for one year 
b u t  resul t s  suggested that grazing impacts were 
negl i gi bl e a t  proper stocking rates. 

On the Louisiana LS s i te ,  silvicultural and 
grazing combinations were evaluated for their 
i nf l uences on i n f  i 1 t ra t i  on and runoff water qua1 i ty . 
Resul t s  indicated that these practices had mi nimaf 
impacts on the soil and water resources. 
Infi? tration rates and sediment production from 
1 ongterm burning pf s ts  in the toui si ana LS type 
were not greatly affected compared to unburned 
controls. T i m i n g  of burning Lo coincide with 
periods of rapt d vegetation regrowth (1 ate spri n g j  
mi nimi zes burning impacts. When considered in 
relation do  the positive benefits of f i r e  as a 
vegetation management tool, i t s  influences on soil 
and water parameters wou? d fa1 1 within acceptable 
l imi t s *  

erydhrophdhalmus) . Hi ghest summer den- 
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MANAGEMENT OUTLOOK and EVALUATION 

Moderator: 

Thomas W. Ellis 
Southern Forest Experiment S t a t i o n  

Mew Orleans, Louisiana 

Synogsi s Discussion Leaders: 

Robert 6. Merri f i el d 
Texas A & M University 
Col 1 ege Stati on, Texas 

and 

Clifford E .  Lewis  
Southeastern Forest Experiment Station 

Gainesville, Ff orida 

Forest land in the South exceeds 280 million acres ex tend ing  
f ro~n Vi rginia into eastern Oklahoma and Texas, About 18 
mi1 1 ion acres of these lands are owned by the pub1 i c ,  wh i l e  
about 164 million acres belong to farmers, forest  i n d u s t r y ,  
and other private owners. The 12.5 million acres of 
National Forest in the South are managed t o  s u s t a i n  y i e l d s  
of hi gh qua1 i ty forest resources, whi 1 e protecti ng  the 
environment and providing for other desired uses o f  &he 
forests. Federal budge t s  are declining and the work force 
shrinking; consequently, management e f f  iciewcy must increase,  



Natjonal Outlook for Nationaf Forest Systeln Lands and Resource Management in the Southeast 

Robert M. Wi 11 i amson 

I am very pl eased to be here with you today 
representing the Chief of the USDA Forest Service, 
Dale Robertsoo, Dale sends h i s  regrets a t  nod 
being here in person. 1 am going Lo preface my 
remarks with some now all too fanil i a r  statements 
that you hear every day when the future of the 
Forest Service i s  discussed, i n  today" economic 
c1 imate i t  i s  highly unlikely that there will be 
any increase in budget or manpower in the fore- 
seeable future. Our budgets are in fact declining 
and our work Force shrinking. This means we have 
to  increase our efficiency in management of the 
National Forests. 

National forest lands are the largest blocks 
of publ i c 1 and dedicated to mu1 t i  p1 e use purposes 
in the South. Most private forest lands are com- 
mi tted to single purpose development with some con- 
sideration given to other uses i f  they can be made 
to  produce a monetary return. Mational Forest 
lands on the other hand, are multi-purpose lands 
which meet diverse publ i c  needs. As such they have 
value to the publ ic  quite different from the private 
lands that surround them. The opportunities are 
great to satisfy both comrnodi ty and non-commodi ty 
uses. Some of these opportuni t i  es have a1 ready 
been discussed today by the various speakers, and 
I am sure, will be discussed further tomorrow. 

Demand for timber, wildlife and f ish,  and 
mineral s from the Nati ona1 Forests i s  increasing. 
Low demand for 1 i vestock grazing combi ned wi t h  
i ncreased demand for wi 1 dl i fe ,  di spersed recreation 
and wilderness continue lo be issues in the South, 

We wi 11 continue to emphasize multipl e use 
benefits of timber, range, recreation, water, 
wi 1 dl i fe ,  and wi 1 derness where designed by Congress 
on the National Forests in an effort to demonstrate 
the economic and resource management opportunities 
that  can be applied on forested lands under multiple 
use management. The economics of timber production 
on Southern National forests i s  good, b u t  the eco- 
nomics of timber production, livestock grazing and 
wildlife production in combination can be even 
greater if carefully planned and managed, I f  i t  i s  
done with sensitivity and creativity9 we can pro- 
vide fo r  special habitat needs of threatened and 
endangered species, produce qua7i"t;y water f l o w s  and 
maintain a h i g h  level of qua1 i t y  recreation. 

We are cornmi tted to balance i n  dealing with 
commodity and non-comodi ty produe t i  on of Nati anal 
Forest msources. National Forest represent Lhi s 
commitment. I n  every Forest Plan we have attempted 
to achieve this  balance in defining a preferred 

alternative based on public issues and management 
concerns, the needs o f  the local comuni t i e s  depen- 
dent upon National Forest System l a n d ,  and our 
mission of "caring for the land and serving the 
people," In a large number of cases ( a  number 
l arger than I would 1 i ke) , the pub7 ic has di sagreed 
with us. We recognize that this  nation has changed 
greatly since 1905, the founding o f  the Forest 
Service, and we are changing just as the  South i s  
changing to meet new problems and opportunit ies i n  
this changing worf d of ours. 

B u t  as great as the opportunities are, i t  is  a 
complex business. Careful pl anni ng must occur, I n  
every Forest P l  an, modifications and revisions have 
been extensive as a result of pub1 ic  input over 
what was proposed as a preferred al ternative in the 
draft plan. Virtually al l  changes made were in the 
direction of more fully accomodati ng  non-commodi ty 
user needs and modifying the amount, kind or t iming 
of commodity production, mai nly timber, 

The public want the National Forests of the 
South to be something more than three farms, b u t  
s t i l l  be responsive to public demand for wood pro- 
ducts and other market items, 

The recently completed Southern Timber Supply 
Study shows an increasing demand for a shrinking 
supply of wood from al l  ownerships by the year 2000 
in the South. The National Forests will continue 
to supply a f a i r  share of the wood needed to meet 
the demand in the future, b u t  that fa i r  share will 
be determined through our multiple use program, 
The Southern Timber Supply Study serves to empha- 
size the importance of the small residual islands 
of National Forest System lands relative to other 
ownerships as mu1 t i  pl e use encl ayes where wi 1 d l  i f e  
and fish, including non-game, recreation and water 
qua1 i ty share equal importance with timber produc- 
t i  on. 

The integrated multiple use management 
prescriptions in our Forest Plans have identified a 
desired future condition of the vegetation. Our 
management i s  being designed do mke those changes 
in the vegetation that are necessary t o  achieve 
multiple use goals. Those goal s include bath game 
and non-game wildlife and fish, threatened and 
endangered species, quality water and our t r ad i -  
tional commodities of timber, forage for  1 i vestock 
producli on, and mi neral s . Admi ttedl y thi s i s a 
ta l l  order. There are numerous examples th roughout  
the South where we di dn" get the prescription 
quite right. B u t  then, too, there are many success 
stories. 

Robert M. Williamson, Director, Range Management Staff,  USDA Forest Service, Washington, D,C.  20250, 



Throughout the South we have numerous examples 
of mu1 t i  pl e use prescri pti on which accomodate or 
even rifnphasize wildlife. The classic example i s  
the red cockaded woodpecker, where rotation age and 
timing of harvest has been altered to accommodate 
the special habitat needs of this  species. Notice 
1 said rotation age and timing of harvest. Wood 
will s t i l l  be produced, We must demonstrate that 
we can integrate and jointly achieve our  goals. 

Even more compel1 ing i s  the use of prescribed 
f i r e  to rnodiC'y kabi t a t s  for wildlife and produce 
Forage for livestock and reduce forest pests 
without modifying rotation age or the basic timber 
production. We are turni ng demands for consumptive 
uses into tools to achieve resource objectives. As 
an example, livestock are used as a tool to main- 
tai  n clear? ngs i n  the forest to benefit wi 1 dl i fe  
and provi de f o r  ecol ogi cal di versi ty Tomorrow a t  
one of the sessions, we will be discussing more of 
these ki nds of opportuni t ies .  

The Southeast i s  climatically well suited for 
agroforestry, Some examples of success stories 
are the estahi i shments of wa1 n u t  pl antadions with 
tree spacings to accommodate mechanized equipment-- 
fe r t i  l i zer appf i cati on equi pment and hay processi ng 
equipment. Pl antations are produci ng  a qua1 i ty 
forage resource (hay) and the walnut trees are 
benef i t i  ng from the fer t i  l i zer appl i ed to produce 
a forage crop. As trees reach the size that tree 
spaci ng wi 1 l not accommodate hay processi ng equip- 
ment, 1 i vestock grazi ~g i s  i ntroduced to consume 
excess forage. Have we looked a t  the opportunities 
for PECANIHAYIGRAZI  NG system in the South, Another 
example i s  where we are breaking down large expan- 
ses of cool season grasses (Kentucky Tall Fescue) 
and establishing native warm season prairie species 
for the benefit of wi 1 dl i fe, especially quail and 
small mammal s ( rabbits) . Li vestock grazing and 
haying are the tools of management used to maintain 
the native bluestems in a vegetation condition to 
maximize quai l habitat. 

Private industry i s  beginning to evaluate some 
of the practices in use on the National Forests and 
using these and simi 1 ar techniques Lo improve game 
habitat. This improved habitat can be leased a t  
higher fees for hunting than nonmodi f ied or 
unimproved habitat, I n  many cases the benefits are 
comgl ementary provi di ng both increased lease reve- 
nues and increased timber revenues. i recently read 
where Robert O* Anderson, who ad one time was the 
nor1 d" l argest f andowner, i s sy stemati cal convert- 
ing some of his ranchers over to primary wildlife 
production and i s  marketing the hunting rights, 

This i s  not t o  say that we know i t  al 1 .  There 
i s  s t i l l  much to be learned, tried and p u t  to use 
i n  the management of both t he  National Forests and 
private forest lands, We have improved our manage- 
ment to integrate the many public needs and demands 
into our mu7 diple use programs on the National 
Forests. Vet some of our data and information are 
1 ess reliable than we woul d 1 ike, This i s  why I am 
particul arly pleased that th is  Southern Eva1 uation 
Workshop i s  taking pf ace a t  this  time, We have 
taken our best shot a t  producing Forest Plans that 
meet our mission o f  caring for the land and 
serving the people, The findings of this  workshop 

will help us evaluate what we have done, identify 
data gaps, missed opportunities, and yes, over- 
si ghts and mi stakes that might requi re corrections 
and modifications to our plans. As these findings 
are identified, I challenge you to continue to 
think vegetation management and not just in terms 
of the traditional aspects of range, timber, 
wildlife, and water production, More importantly, 
i t  will h e l p  us set prjorities a ~ d  focus research 
i n areas of hi ghest priorid>$. 

Just  a l i t t l e  where we see livestock grazing 
in the Southeast. There may be more questions than 
answers, There never was a large demand for 
livestock grazing on the National forests in the 
South. I t  i s  becoming more obvious that grazing on 
the National Forest lands cannot be justified on 
the basis of "red meat" production only Fi rs t ,  
there i s  a l arge acreage of marginal cropland 
available for grazing as  crop acreage i s  reduced. 
These acres absorb most of the demand for livestock 
grazing. Nine years from now as cropland begins to  
come out of the conservation reserve program, i t  
i s  anyone" guess as to what will happen, Hi1 l CRP 
be extended, will grazing begin to occur on these 
lands to provide a cash flow, or will they be 
plowed up and p u t  into crops. I have seen some 
estimates that predict larger acreages of surplus 
cropland by the year 2000. This land cannot and 
will not stay idle. More private landowners are 
turni ng to '%gros'"forestr:, to improve cask f l  ows. 

Second, we are learning more about the use of 
1 ivestock grazing as a means to [wet vegetation 
management objectives. Thus, livestock on the 
National Forests will be considered more of a tool 
than a use. Livestock will be preferable in many 
areas to the use of herbicides in manipulating 
vegetation. In fact  we may see the time when 
livestock ca t t le ,  sheep, or goats are paid to graze 
on NFS lands, I t  i s  accurring now. 

Third, the basic grazing program on the 
National Forests in the Southeast will be to meet 
the needs of the small local livestock producers, 
These will be reduced over time. The peaks and the 
valleys in 1 ivestock numbers grazing on the 
National Forests wi 11 ref1 ect the economic factors 
affecting the livestock industry as a whole in the 
United States, while demand by small producers and 
needs for 1 ivestock to manipulate vegetation wi 11 
be the base program. 

In sumary, the management of National Forests 
in the Southeast will be one of: 

I ,  More importance placed on rich and diverse 
forest ecosystems on public lands. The shi f t  to 
biotic diversity and mu1 t i  purpose forest vegeta- 
tion management will be a major cri ter ia  for good 
forestry on National Forest System 1 ands. Si 1 vi- 
cul tural prescri pti ons wi l l address a richer set  
of purposes. 

2.  Foresters, l i vestock managers, wi 1 dl i fe  
managers and others working as a team to increase 
their sense of partnership. The passwords are 
integration and 1 eadershi p. 

3. Shortages of the available supply o f  
timber, recreation opportunities, and f i  sh and 
wildlife, which will increase pressure for pro- 
duction of these resources. 



Nat iona l  F o r e s t  System Management Perspec t ives :  
Timber, L ives tock ,  W i l d l i f e  

Marvin C. Meier 

Abstract--The F o r e s t  S e r v i c e  manages 12.5 m i l l i o n  a c r e s  of fo r -  
e s t s  i n  t h e  Southern Region. These l ands  a r e  managed t o  s u s t a i n  a  
y i e l d  of h igh  q u a l i t y  f o r e s t  r esources ,  whi le  p r o t e c t i n g  t h e  
e n v i r o m e n t  and prov id ing  f o r  o t h e r  d e s i r e d  uses  of t h e  f o r e s t s .  

F o r e s t  land management t h a t  i n c o r p o r a t e s  
e c o l o g i c a l  p r i n c i p l e s  has  come of age! A good 
example i s  t h e  Southern Eva lua t ion  P r o j e c t  
( SEP) . This  f  orward-looking p r o j e c t  provided 
t h e  oppor tun i ty  t o  r e s e a r c h  t h e  i n t e r a c t i o n s  
among resources  and apply f ind ings .  The need t o  
manage t h e  f o r e s t  types  s t u d i e d ,  w i t h  an 
unders tand ing  of t h e i r  e c o l o g i c a l  r e l a t i o n s h i p s ,  
i s  i n c r e a s i n g l y  more important .  

Some examples :- 
- t h e  concern over  c l e a r c u t t i n g  ( d i v e r s i t y ,  

v i s u a l  s o i l  and water  i m p l i c a t i o n s ) ,  
- t h e  inc reased  i n t e r e s t  i n  hardwoods, 

p a r t i c u l a r l y  mas t-producing hardwoods, i n  
c o a s t a l  p l a i n ,  piedmont and mountain f o r e s t s ,  

- t h e  wi regrass  long l e a f  community. 
- t h e  t i t i / s l a s h  p ine  r e l a t i o n s h i p .  
- t h e  i n c r e a s i n g  need f o r  management and 

p r o t e c t i o n  of endangered, t h r e a t e n e d  and 
s e n s i t i v e  p l a n t  and animal  s p e c i e s  (red-cockaded 
woodpecker, gopher t o r t o i s e ,  roundleaf  b i r c h ,  
~ a r p e r ' s  beauty,  small  whorled pogonia).  

- inc reased  concern over  compet i t ion  
between w i l d l i f e  and l i v e s t o c k .  

I n  t h e  p a s t ,  we have d e a l t  most ly  w i t h  
popula t ions .  P a r t i c u l a r l y ,  popula t ions  of  
commercial t imber  s p e c i e s ,  i . e . ,  l o b l o l l y ,  
l o n g l e a f ,  e t c . ,  o r  even d e e r  i n  terms of  
numbers. We have begun t o  t h i n k  more of p l a n t  
c o m u n i t i e s ,  s t i l l  wi th  emphasis on a  few 
members of  t h e  c o m u n i t y .  This  p e r s p e c t i v e  i s  
a p p r o p r i a t e .  We need t o  move more and more t o  
c o m u n i t y  management. Use of  h a b i t a t  
r e l a t i o n s h i p  models suppor t  t h i s  p r i n c i p l e .  

It i s  a l l  r i g h t  t o  focus on key s p e c i e s  i n  
t h e  community a s  long a s  we r e a l i z e  two t h i n g s .  
F i r s t ,  t h a t  t h e  models provide on ly  an approxi-  
mation of impacts t o  t h e  whole c o m u n i t y ;  and 
second, we must use  an a p p r o p r i a t e  i n d i c a t o r  
s p e c i e s -  Th is  i s  a n  important  a s p e c t  of t h e  
knowledge known beforehand o r  ga thered  i n  
s t u d i e s  such a s  those  done f o r  t h e s e  p r o j e c t s .  

We a r e  th ink ing  more toward ecosystem 
management. Why? Because we c o  1 l e c  t i v e  l y  ( t h e  
F o r e s t  Serv ice  and t h e  u s e r s )  a r e  demanding a  
v a r i e t y ,  a  broad spectrum, of o u t p u t s  from 
communities and ecosystems ( f i g s .  1 and 2) .  

I n  t h e  long run,  both we, i n t e r n a l l y ,  and 
t h e  p u b l i c ,  expect  t h a t  t h e  b a s i c  n a t u r a l  
ecosystem w i l l  o r  should remain. We f a c e  no 
small  t a s k  t o  e x t r a c t  f i g u r a t i v e l y  and l i t e r a l l y  
t h e  "products" we want from an ecosystem, and 
s t i l l  main ta in  e c o l o g i c a l  s t a b i l i t y  over  time. 

We s t i l l  have our  terminology--we manage 
timber. We manage range and w i l d l i f e ,  That 
concept i s  a c c e p t a b l e  a s  long a s  we d o n ' t  l o s e  
s i g h t  of t h e  f a c t  t h a t  each  resource  i s  on ly  a  
p a r t  of t h e  o v e r a l l  system. 

We a r e  not  charged w i t h  "hands o f f "  
ecosystem management--just l e t t i n g  t h e  n a t u r a l  
c y c l e s  run. We a r e  charged w i t h  managing 
f o r e s t s  t o  e x t r a c t  t h e  "productsf '  d e s i r e d ,  
while  p r o t e c t i n g  long-run p r o d u c t i v i t y .  Our 
p o l i c i e s  need t o  f o s t e r  and c a r r y  ou t  manage- 
ment concepts  t h a t  would n o t  d e s t r o y  t h e  n a t u r a l  
a s p e c t ,  but  would provide a  flow of products .  
We need, a l s o ,  t o  say when a  t h r e s h o l d  i s  
reached t h a t  p rec ludes  f u r t h e r  p roduc t ion  of a  
g iven  product  without  undue damage t o  t h e  
n a t u r a l  system. The l e v e l  a t  which t h i s  o c c u r s  
i s  o f t e n  based on our  unders tand ing  of t h e  t o t a l  
system and our  a b i l i t y  t o  work w i t h i n  r a t h e r  
than  o u t s i d e  n a t u r a l  processes .  This  i s  why 
t h e  SEP was s o  important .  For example, y e a r s  
ago we had n o t  found a  s u c c e s s f u l  way t o  
regenera te  longleaf  pine a t  a n  a c c e p t a b l e  c o s t .  
So we p lan ted  s l a s h  pine on long lea f  s i t e s .  
When we c u t  long lea f  on many s i t e s  we des t royed  
t h e  long lea f  c o m u n i t y .  The s o l u t i o n  wasn ' t  t o  
s t o p  e x t r a c t i n g  t h e  longleaf  p roduc t s ,  but t o  
f i n d  a f e a s i b l e  way t o  r e g e n e r a t e  long lea f .  
Another example may be t h e  red-coc kaded 

Remarks by Marvin C. Meier,  Deputy Regional F o r e s t e r  f o r  Resources Southern Region, USDA F o r e s t  
S e r v i c e ,  1720 Peachtree Road, Nkl, A t l a n t a ,  GA 30367 



Figure  i * - - A  n a t u r a l  ecosystem i s  a  c l o s e d  
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Figure  2.--We expect  o r  demand a  wide v a r i e t y  
of o u t p u t s  o r  "products" from a  
managed ecosystem. 
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woodpecker (RCM), a s  an endangered spec ies .  
These b i r d s  r e q u i r e  mature o r  o ld  l o n g l e a f ,  
l o b l o l l y  o r  s h o r t l e a f .  The s o l u t i o n  i s  not  t o  
l eave  a l l  t h e s e  s t a n d s ,  but  t o  f i n d  ways t o  
exLrdct tlrt? ' tprobuets"  we w ~ n t ,  inc lud ing  the  
RCW, by modifying our  methods. W e  have made 
some headway, but we have a  ways t o  go. 

A t h i r d  e x m p l e  re la tes  t o  e x t r a c t i n g  
(main ta in ing)  t h e  v i s u a l  resource  while  e x t r a c t -  
ing  t imber  o r  logs.  We have moved toward c l e a r -  
c u t  shaping,  shelterwoods--more seed t r e e  c u t t i n g  
t o  main ta in  b e t t e r  v i s u a l  resources .  We have a n  
oppor tun i ty  t o  use uneven-aged management i n  
some cases .  Note, however, t h a t  changing 
p r a c t i c e s  a f f e c t  o t h e r  ecosystems' "products", 
p o t e n t i a l l y  on t h e  b a s i c  s t r u c t u r e  of the  system 
i t s e l f ,  so  changes must be eva lua ted .  

Consider t h e  t imber  management/production 
and s i l v i c u l t u r a l  systems i n  t h i s  Region. 
C r i t e r i a  f o r  p r e s c r i b i n g  a p p r o p r i a t e  
s i l v i c u l t u r e  systems a r e  app l ied  according t o  
t h e  management type under cons idera t ion .  I n  t h e  
l o n g l e a f / s l a s h  and l o b l o l l y / s h o r t l e a f  t imber  
types ,  t h e  even-aged system i s  more commonly 
used. 

FOP each s ~ l v i c u l t u r a l  system, t h e r e  a r e  
two o r  more h a r v e s t  ( r e g e n e r a t i o n )  c u t t i n g  
methods t h a t  may be used. The most a p p r o p r i a t e  
h a r v e s t  c u t t i n g  methoa f o r  a  given t imber  s t a n d  
depends on many f a c t o r s .  For example: s p e c i e s ,  
s i l v i c s ,  seed p roduc t ion ,  s i t e  c h a r a c t e r i s t i c s ,  
r e g e n e r a t i o n  t ime,  economics, a v a i l a b i l i t y  of 
genet ical ly- improved p l a n t i n g  s t o c k ,  a e s t h e t i c  
q u a l i t y ,  o t h e r  resource  needs and requirements .  
The s p e c i f i c  i n t e r a c t i o n s  of t h e s e  f a c t o r s  must 
be cons idered  on a  case-by-case b a s i s .  The 
t h r e e  h a r v e s t  methods used i n  even-aged 
management a r e :  c l e a r c u t ,  seed- t ree  and 
shelterwood. 

R o t a t i o n  i n  t h e  even-aged management of 
sou thern  p ines  w i l l  vary between s p e c i e s  and may 
vary w i t h i n  a  management p r e s c r i p t i o n  f o r  an 
a n a l y s i s  a rea .  

Rota t ions  a r e  a t  l e a s t  180 y e a r s  f o r  
long lea f  and 70 y e a r s  f o r  o t h e r  p ines  w i t h i n  
compartments managed f o r  RCW. Other  
a l t e r n a t i v e s  a r e  cons idered  i n  t h e  f o r e s t  
planning process  and from informal  c o n s u l t a t i o n  
wi th  t h e  F i s h  and W i l d l i f e  Serv ice .  

As mentioned e a r l i e r ,  t h e  p r i n c i p a l  
concerns r e l a t e d  t o  range i n  t h e  Region a r e :  
economics of range g r a z i n g ,  range c a p a b i l i t y ,  
t h e  p o t e n t i a l  f o r  resource  damage, p o s s i b l e  
c o n f l i c t  wi th  o t h e r  resource  uses  and reducing 
g r a z i n g  on Nat ional  F o r e s t  System lands where 
such use  i s  economical ly  submarginal.  



Some of the  Coastal  P l a i n  f o r e s t s  (Texas, 
F l o r i d a ,  M i s s i s s i p p i  and ~ o u i s i a n a )  have been 
involved i n  the  SEP p r o j e c t ,  F o r e s t e r s  t h e r e  
a r e  t r y i n g  some management p r a c t i c e s  t h a t  have 
provided some va luab le  management i n f o m a t i o n .  
Much or t h a t  da ta  I S  mentioned I n  some of t h e  
more t e c h n i c a l  p resen ta t ions .  

S i g n i f i c a n t  a s p e c t s  of t h e  w i l d l i f e  
program, a s  mentioned, inc lude :  th rea tened  and 
endangered s p e c i e s ,  h a b i t a t  improvement f o r  b ig  
game, small  game, and non-game s p e c i e s  and 
coord ina t ion  with S t a t e  agenc ies  regarding game 
popula t ion  management. 

Act ive management ( r e g e n e r a t i o n  c u t s ,  s i t e  
p r e p a r a t i o n  burning) of t h e  l o n g l e a f / s l a s h  pine 
f o r e s t s  predominates i n  much of t h e  southern 
Coastal  P l a i n  from North Carol ina t o  south- 
e a s t e r n  Texas. These management p r a c t i c e s  have 
been b e n e f i c i a l  f o r  s e v e r a l  w i l d l i f e  s p e c i e s ,  
inc  lud ing  t h e  RCW. 

For example, t h e  RCW i n c r e a s e s  i n  t h e  
longleaf  type t h a t  has a h i s t o r y  of burning,  
wi th  l i t t l e  o r  no hardwood midstory.  However, 
t h e  RCk d e c l i n e s  i n  t h e  l o b l o l l y  type i n  which 
hardwoods e x i s t  because of t h e  l a c k  of f i r e .  

As s t a t e d  e a r l i e r ,  our  t reatment  of f o r e s t s ,  
s p e c i f i c a l l y  those  s tud ied  by SEP, has  evolved 
from t o t a l  u t i l i z a t i o n  of the  timber--in some 
c a s e s  range--to timber and range emphasis 
coordinated wi th  o t h e r  needs and now toward more 
i n t e g r a t e d  management of a l l  t h e  var ious  
"products". The p r e s e n t l y  i n c r e a s i n g  demands 
f o r  var ious  products  make it  imperat ive t h a t  we 
use a l l  t h e  knowledge made a v a i l a b l e  by SEP. 

This  conference promised t o  be very 
b e n e f i c i a l  and important ,  by adding t o  our  
e c o l o g i c a l  knowledge. The i n f o m a t  ion  w i  11 
c e r t a i n l y  i n f l u e n c e  many of our  management 
thoughts and p r a c t i c e s .  The persona l  c o n t a c t s ,  
p r e s e n t a t i o n s  and a  f i n a l  proceedings a r e  w e l l  
worth t h e  time spent .  



A Basis  f o r  t h e  Southern Eva lua t ion  Program 

Gale L, Wolters and Ronaf d  9. L i  ndmark 

I n  t h e  e a r l y  1970's s F o r e s t  Serv ice  s tudy 
was desi  yned t o  exp lo re  t h e  c u r r e n t  and p o t e n t i a l  
p r o d u c t i o n  o f  resources and t h e  r o l e  o f  g raz ing  on 
a1 1  f o r e s t  and range ecoystems--the fo res t - range- -  
w i t h i n  t h e  48 cont iguous U n i t e d  States.  The pur-  
pose o f  t h e  Forest-Range Envi ronmental Study, 
b e t t e r  known as t h e  FRES study, was t o  assemble 
i n f o r m a t i o n  about a1 1  o f  t h e  Na t ion  % range and t o  
develop technology f o r  i t s  e v a l u a t i o n  t h a t  would 
serve t h e  p lann ing  needs o f  t h e  F o r e s t  Serv ice,  
Needed was an o r d e r l y  arrangement o f  management 
a l t e r n a t i v e s ,  each based upon an e v a l u a t i o n  o f  
i n f o r m a t i  on about t h e  p h y s i c a l  and b i o l o g i c a l  
resources o f  t h e  envi ronment . Soci a1 , po l  i ti c a l  , 
and economic needs were a l s o  t o  be considered. 

I t  was concluded f rom t h e  FRES study t h a t  
g r a z i  ng o f  t h e  Na t i  on 's  f o r e s t - r a n g e  envi  ronment 
was compat ib le  w i t h  t h e  i n c r e a s i n g  demands f o r  
l i v e s t o c k  feed, and t h a t  these  inc reases  cou ld  be 
achi  eved on a  n a t i o n a l  bas i  s, and w i t h o u t  r e d u c t i o n  
i n envi  roment a1 qua1 i t y  . Speci f i ca1 l y  , t h e  FRES 
s tudy  r e p o r t e d  t h a t  animal u n i t  months o f  g raz ing  
c o u l d  i n c r e a s e  50 percent  n a t i o n a l l y  and 147 per -  
cen t  on Eastern fo res t - range  w i t h o u t  r e d u c t i o n  i n  
env i  ronmental q u a l i t y .  As a1 1  o f  you may suspect-- 
and as many o f  you wi 11 r e c a l l - - t h e r e  were many 
s k e p t i c s  o f  t h e  s tudy f i n d i n g s ;  many quest ioned 
t h e  v a l i d i t y  o f  t h e  data. There were f a c t i o n s  who 
swore & t h e  s tudy i m p l i c a t i o n s  and o t h e r  f a c t i o n s  
who swore .at- t h e  study i m p l i c a t i o n s  w i t h i n  t h e  
F o r e s t  Serv ice  as w e l l  as o u t s i d e  t h e  agency. 

I n  an at tempt  t o  r e s o l v e  c o n f l i c t s  i n  o p i n i o n  
and p r o f e s s i o n a l  judgment t h e  C h i e f  o f  t h e  Fores t  
Serv ice,  John R. NcGuire and S t a f f  agreed i n  1973 
t o  suppor t  an Acce le ra ted  Range Program. The 
program p r o v i d e d  a u t h o r i z a t i o n  f o r  an i n t e r d i  s c i  - 
p l i n a r y  team o f  s c i e n t i s t s  t o  mon i to r  and research 
t h e  soc i  a1 , economi c, b i  01 og i  ca1 , and eco l  og i  c a l  
i n t e r r e l a t i o n s h i p s  o f  f o r e s t - r a n g e  resources t o  
management s t r a t e g i e s ;  t o  p r o v i  de feedback f o r  
a d j u s t i  ng program d i  r e c t i  on n a t i  onwi de; and t o  
demonst r a t e  resource i n t e r r e l  a t i  onshi ps on an 
o p e r a t i o n a l  sca le.  Because o f  t h e  m u f t i r e s o u r c e  
f 1  avor, p r o f e s s i o n a l  s  f rom many s c i  e n t  i f i c d i  s c i  - 
p l  i nes con t r ibu ted .  Among t h e  d i s c i p l  i nes repre-  
sented were: f o r e s t r y  , range, ecology , watershed, 
hydro1 ogy, so i  1  s, wi 1  d l  i f e  and f i s h e r i e s ,  econo- 
mics, r e c r e a t i o n ,  landscape a r c h i t e c t u r e ,  and com- 
p u t e r  science. 

The Acce le ra ted  Range Program was a  major 
Agency e f f o r t .  It i n c l u d e d  t h r e e  r e g i  ona1 research 
and demonstrat ion t e s t  s i t e s  and personnel f rom 

each o f  t h e  n i n e  Fores t  Serv ice  a d m i n i s t r a t i v e  
r e g i  ons, e i  ght  Fores t  and Range Experiment 
S t a t i o n s ,  and two S t a t e  and P r i v a t e  Fores t ry  Areas. 
The Nat iona l  Fores t  System prov ided  demonstrat i  on 
and study s i t e s ,  f i n a n c i a l  support (which was a  
major  c o n t r i b u t i o n  t o  t h e  Southern Eva lua t ion  
program), and techn i  c a l  e x p e r t i  se. 

S t a t e  and P r i  v a t e  F o r e s t r y  prov ided t e c h n i  ca1 
e x p e r t i  se, f i  nanci a1 suppor t  and leadersh ip  f o r  
range improvements on p r i  v a t e  lands, in te ragency  
coord ina t ion ,  and t e c h n o l o w  t r a n s f e r .  Fores t  
Serv ice  Research p r o v i  ded f i  nanci a1 support,  tech-  
n i c a l  e x p e r t i s e  and l e a d e r s h i p  f o r  p lann ing  and 
implementat ion of t h e  o v e r a l l  program, and f a c i  1  i - 
t a t e d  t e c h n o l o p  t r a n s f e r  through var ious processes 
such as t h e  c u r r e n t  workshop. 

The Accelerated Range Program was not  t o t a l l y  
a  Fores t  Serv i  ce program. Agr i  c u l t u r a l  Research 
Serv i  ce, A g r i c u l t u r a l  S tab i  l i z a t i o n  and Conservat ion 
Serv ice,  and t h e  S o i l  Conservat ion Serv ice were 
va luab le  USDA cooperators. However, many i n d u s t r i  a1 
t i m b e r  companies, s t a t e  and p r i  va te  landowners, 
u n i  v e r s i  t i  es and research i n s t i  t u t i  ons a1 so con- 
t r i buted subs tan t i  a1 1y t o  t h e  success o f  t h e  
Acce le ra ted  Range Program as you w i l l  hear more 
about d u r i n g  t h e  nex t  day and a  h a l f .  

The t h r e e  t e s t  s i t e s  s e l e c t e d  f o r  t h e  
Acce le ra ted  Range Program were: Eastern Oregon, 
C e n t r a l  Utah, and t h e  Southern Coastal P la in .  
However, as a  r e s u l t  o f  budget recess ion and 
changing agency o b j e c t i v e s ,  p lans f o r  t h e  t h r e e  
e v a l u a t i o n  programs were res t ruc tu red .  For  
example, t h e  Eastern Oregon program was completed 
i n  FY 1986 but  t h e  number o f  fo res t - range  resources 
eva lua ted  were sca led  back f rom 18 t o  6. The s i x  
remain ing ou tpu ts  were (1 )  herbage and browse, ( 2 )  
water  q u a n t i t y ,  ( 3 )  water  q u a l i t y ,  (4)  s torm r u n o f f ,  
( 5 )  economi c  cost - -account i  ng, and (6 )  economi c  
impacts. L ikewise,  t h e  Cent ra l  Utah program was 
t r u n k a t e d  t o  t h e  p o i n t  t h a t  i t  never preceded 
beyond an i n i t i a l  implementat ion stage. The 
Southern Eva lua t ion  Program, as we w i l l  hear about 
i n  d e t a i l  t h e  next  couple o f  days, was i n i t i a t e d  
and s u b s t a n t i  a1 techno1 ogy was developed. 

Timber p r o d u c t i o n  i n  t h e  South i s  and undoub- 
t e d l y  wi 11 remain t h e  p r imary  o b j e c t  o f  f o r e s t -  
range management. Hi s t o r i  c a l  l y  t h e  '"burden o f  
p r o o f "  f o r  compat ib le  m u l t i p l e  use management o f  
Southern f o r e s t  range was incumbent upon t h e  non- 
t i m b e r  resource advocates. Some t e c h n i c a l  i n f o r -  
mat ion on southern f o r e s t  range m u l t i p l e  resource 

G a l e  L. Wol t e r s  , Fores t  Envi ronment Research S t a f f ,  USDA Fores t  Serv i  ce, Washi ngton, D.C. 20090-6090 and 
Ronald D. L i  ndmark, D i  r e c t o r ,  Fores t  Envi ronment Research S t a f f ,  USDA Fores t  Serv ice,  Mashi ngton, DOC, 
20090-6090. 



i n t e r r e l a t i o n s h i p s  and t h e i  r cornpati b l e  uses was 
avai  1 ab1 e  p r i o r  t o  t h e  Southern Eva1 u a t  i on Program, 
However, t h e  Southern E v a l u a t i o n  Program c o n t r i -  
buted s u b s t a n t i a l l y  t o  f i l l i n g  gaps i n  our  
knowledge and enhancing our knowl edge o f  n a t d r a l  
resource r e l a t i o n s h i p s  on Southern f o r e s t  range, 
Th is  new knowl edge base wi 11 s i  gn i  f i  cant  l y  f a c i  1 i - 
t a t e  l a n d  management p l a n n i n g  and sound r r tu l t i p le  
resource decision making I c  t he  future. 

I am e x c i t e d  t o  be here and have o p p o r t u n i t y  
t o  hear speci f i c a f  1y how t h i s  new technoloqy wi 11 
improve i n t e g r a t e d  resource management on our 
Southern f o r e s t  ranges. I am a l s o  i n t e r e s t e d  i n  
l e a r n i  ng how t h i  s  knowl edge wi 11 be used t o  d i  r e c t  
our  f u t u r e  research programs i n  t h e  Fores t  Serv ice,  



The Southern Evaluation Project: Development and Results 

Henry A. Pearson 

Abstract.--The Southern Evaluation Project was a cell a- 
borative effort  by several organizations to evaluate range, 
timber, wi 1 dl i f e y  and watershed resources on National Forest 
System lands in the Southern United States. Sponsored by the 
USDA Forest Service, the project's goal was to promote sound, 
mu1 t i  pl e-use management of the southern forested 1 ands. The 
study was located in longleaf-slash pine (Pi nus pa1 ustri s- 
P , el 1 i o t t i  i ) and lob1 ol ly- short1 eaf pine m a e d a - P  . echi - - 
natal forest types. Five study areas, each-8 to T h o m d  
acres in size, were subdivided into four units to accommodate 
future range, timber, and wi 1 dl i fe management strategies. 
The subdi vi si ons a1 so provi ded rep1 icat i  on of measured para- 
meters. Soi 1 , water, f l  ora, fauna, and socioeconomic parame- 
te rs  were measured on the study areas. These measurements 
provi ded data for eval uati ng management, soi 1 , vegetation, 
and wildlife diversity on the USDA Forest Service Southern 
Region's national forests. The project lasted for 5 years, 
and some watershed evaluations extended for 10 years. 

INTRODUCTION 

Popul at i  on increases i ndi c tate  a growi ng com- 
petition in the future for the use of the land. 
Land use practices will inevitably intensify as the 
nation attempts to support population growth and 
meet the demands for food and fiber. Since 
mu1 tiple-use or mu1 ti-purpose forest management has 
been practiced and  discussed, both practitioners and 
researchers are interested in the interactions 
between timber, range, wi 1 dl i f e y  and other renewable 
resources on southern pine forests. When the 
Southern Evaluation Project was approved by the 
Chief of the USDA Forest Service in 1978, forest 
managers and researchers had their f i r s t  oppor- 
tuni ty in the South for an indepth examination of 
these i nterrel a t i  onships by major pine types over 
a broad area. 

The Resources Planning Act of 1974, the 
Resources Conservation Act of 1977, the Mati ona1 
Forest Management Act of 1976, and the Mu1 t ip le  Use- 
Sustained Yield Act of 1960 provided for the future 
management, supply, and use of mu1 t i  pl e forest and 
range land resources. The Southern Evaluation 
Project was initiated to reinforce these Acts and 
to evaluate mu1 tiple-use interactions in the South. 
The goal of the study was to promote sound 
mu1 tip1 e-use management of the southern forested 
1 ands, In order to achieve this  goal, three speci- 
f ic  objectives were establ i shed: 

1. To evaluate impacts of timber, wildlife, and 
range management a1 ternatives from a biological, 
physical , economic, and soci a1 standpoint. 

2. To provi de appropri ate technol ogy transfer. 

3 .  To demonstrate selected management strategies 
on an operational scale. 

COOPERATION AND ORGANIZATION 

The project was a joint effort of State and 
Private Forestry, Research, and the National Forest 
System of the U .  S. Forest Service, with coordina- 
t i  on from other agencies and organizations. Over 
60 insti tutions, agencies, organizations and i ndi- 
viduals provided input for the original project 
plan. Interested agencies and organizations were 
continua1 ly apprised of act ivi t ies  through appro- 
priate designated contacts. The National Forest 
System was responsible for facil i t y  instal lation 
and ~naintenance as well as management. State and 
Private Forestry was responsible for technol ogy 
transfer, and Research was responsible for measure- 
ment. Universities and organizations participating 
in measurements and/or technol ogy transfer were: 
Texas A & M University, Stephen F. Austin State 
University, Louisiana State University, Northwest- 
ern State University (Louisiana), Mississippi State 
University , Uni versi ty of Fl ori da, Vi rgi ni a 
Polytechnic Inst i tute and State University , USDA 
Soil Conservation Service, USDA Forest Service, 
USDA Agricultural Research Service, and Southern 

Henry A.  Pearson, Supervisory range scientis t ,  Southern Forest Experiment Station, USOA Forest Service, 
Pineville, LA 71360. 
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Tab1 e 1 .--Grazing hi s tory  on the Southern Eva1 uati  on Projec t  areas  

Forest  
t Y  Pe 

National Forest  
S t a t e  Ranger D i s t r i c t  Grazing Hi story 

Lobla1 ly-  
short1 eaf 
pine 

toblol ly-  
shor t l  eaf 
pi ne 

Longl eaf- 
s lash  
pi ne 

Long1 eaf- 
s lash  
pine 

Longl eaf- 
s lash  
pine 

Louisiana 

Loui s i  ana 

Angel t'na Ma grazing since 1969; controlled 
1 i ght grazing 1963-69; uncontrol 1 ed 
moderate grazing prior to  1963. 

Catahoul a No grazing since 1973; 1 igh t  to  
moderate grazing since 1967; moderate 
t o  heavy uncontroll ed grazing pr ior  
t o  1967. 

Vernon 

Mississippi Bi l oxi 

Moderate controlled grazing on a l l  
areas since 1967; heavy grazing pr ior  
t o  adSudication in  1967. 

Moderate grazing on three areas since 
1966; no grazing on one area; 
uncontrolled heavy grazing by c a t t l e  
and sheep on a l l  four areas prior t o  
1966. 

Fl or i  da Apal achicol a No grazing unt i l  1978; moderate 
grazing on two areas; no grazing on 
two areas  since 1978. 

techniques were u t i l  ized a t  d i f f e r e n t  locations t o  
a t t a i  n comparable resul t s  where possible;  however, 
spec i f i c  techniques and sampl i ng i n t e n s i t i e s  were 
determined by the s c i e n t i s t s  in  charge of the indi- 
vi dual projec ts .  Measurements i ncl uded the 
following elements: s o i l ,  water, cl imate,  f lo ra ,  
fauna, and socioeconomic influences.  

DISCUSSION 

Soil surveys were completed on a l l  the study 
areas.  Watershed eval ua t i  ons were performed on the 
Louisiana longleaf-slash pine and Texas lob101 ly- 
shor t l  eaf pi ne types. Soci a1 assessments of com- 
muni ty  development were conducted only in 
iqissi ss ippi  . Economic evaluations were made to  
assess  the forest-range 1 i vestock en te rp r i se ,  
a1 t e rna t ive  1 ivestock s t ra tegy economies, and 
reyi onal impacts of imp1 ementati on of f o r e s t  

grazing programs in  the South. Vegetation, amphi- 
bi an, rept i  1 e ,  mammal, and bi rd measurements were 
completed on a l l  the  study areas. These evalua- 
t i ons  ref1 e c t  present 1 and management and provide 
baseline data f o r  fu ture  management assessments 
and land use planning. 

The Southern Eval uation Projec t  has resul ted  
in  42 publ i ca t ions  including proceedings, pro- 
f e s s i  onal and t rade  journal s ,  USDA bull e t i  ns, agri-  
cul tura l  experiment s t a t ion  bull e t i  ns, and theses 
(Appendix I ) ,  24 formal presentations (Appendix 
I I 1, and 58 repor ts  (Appendix I1 I ) . These repor ts  
are  f i l e d  a t  t he  Southern Forest Experiment 
Sta t ion,  Range Management Research Work Unit, 
Pi nevi 11 e ,  Louisiana. The 32 papers publ ished i n  
these workshop proceedings concl ude work i n i t i a t e d  
through the  Southern Eval uation Project .  



LOBLOLLV-SHORTLEAF PINE TYPE 

Moderator: 

Kent  i. Ada i r  
Stephen F ,  Aus t i n  State  U n i v e r s i t y  

Nacogdoches, Texas 

Lob1 of 1 y-short1 eaf p i  ne-hardwood forests comgri  se the  most 
e x t e n s i v e  forest range type i n  the South. The area  t o t a l i n g  
abou t  55 ml' 1 1 ion acres, reaches alnrost unbroken f rorn eastern 
Texas do nor thea te rn  k i  rg in i a  and varies from 150 t o  300 
m i  I es w i  de. 



S o i l s  of t h e  Loblol ly-Short leaf  Pine- 

Hsrdwood Type, Angetina National Forest, Texas 

Rapond Dolezel  and Fred E, Sneins 

Abstract . - -The Texas  s i t e  f o r  t h e  S o u t h e r n  E v a l u a t i o n  
P r o j e c t  was a  10,665 a c r e  a r e a  on t h e  A n g e l i n a  N a t i o n a l  
Fores t  i n  Eas t  Texas. The landscape is g e n t l y  r o l l i n g  and 
v a r i e s  i n  e l e v a t i o n  f rom 150  t o  400 f e e t ,  Two m a j o r  geo-  
l o g i c  f o r m a t i o n s  (Yegua and Cook Mounta in)  u n d e r l i e  t h e  
a r e a *  V e g e t a t i o n  i s  d o m i n a t e d  by l o b l o f l y  and s h o r t l e a f  
p ine  wi th  admixtures of l o n g l e a f  p ine  sand v a r i o u s  hardwoods. 
S o i l s  a r e  p r i m a r i l y  A l f i s o l s ,  U l t i s o L s  and V e r t i s o l s  i n  t h e  
up lands  and E n t i s o l s  i n  t h e  bottomlands. Twelve s o i l  s e r i e s  
were  i d e n t i f i e d  and a  d e t a i l e d  s o i l s  map was p r e p a r e d ,  
S o i l s  v a r y  from deep sands t o  r e l a t i v e l y  s h a l l o w  loamy sands 
and loams  o v e r  ;a c l a y p a n  of  m o n t m o r i l l o n i t i c  c l a y s .  The 
m a j o r i t y  o f  s o i l s  w i t h i n  t h e  a r e a  would  be c o n s i d e r e d  t o  
have moderate product ion p o t e n t i a l  f o r  t imber  and unders to ry  
p l a n t s .  

INTRODUCTION 

The Texas s i t e  f o r  t h e  Southern E v a l u a t i o n  
P r o j e c t  was l o c a t e d  on t h e  A n g e l i n a  N a t i o n a l  
F o r e s t  ( f i g .  1 )  i n  e a s t ,  c e n t r a l  Texas  w i t h i n  
t h e  E a s t  Texas  T i m b e r l a n d s  R e s o u r c e  Area  (= 
Pineywoods)  (Godf r e y  and o t h e r s  1973,  F r e e o u f  
1 9 7 7 ) .  I t  i s  c h a r a c t e r i z e d  by  m i x e d  p i n e  
( l o b 1 0 1  l y ,  s h o r t  l e a f ,  l o n g l e a f ) - h a r d w o o d  
f o r e s t s ,  Most u p l a n d  s o i l s  a r e  A l f i s o l s  and 
U l t i s o l s ,  however, c l a y e y  s u b s t r a t e s  have pro- 
duced V e r t i s o l s  a s  w e l l  (Doleze l  and H o l t  1979). 
I n c e p t i s o l s  and E n t i s o l s  o c c u r  i n  t h e  bot tom- 
lands. 

The purpose of t h i s  e v a l u a t i o n  was t o  pro- 
v i d e  b a s e l i n e  s o i l s  d a t a  f o r  p r o p o s e d  g r a z i n g  
and s i l v i c u l  t u r a l  t r e a t m e n t s  which were t o  be 
a p p l i e d  t o  t h e  a r e a .  T h i s  i n f o r m a t i o n  would  
prov ide  a b a s i s  f o r  i n t e r p r e t a t i o n  of s o i l  and 
v e g e t a t i o n  responses t o  t h e  v a r i o u s  t reatments ,  
S p e c i f i c  o b j e c t i v e s  were to :  1) i d e n t i f y ,  des- 
c r i b e  and map t h e  s o i l s  o f  t h e  a r e a  a t  a n  O r d e r  
2 s o i l  s u r v e y  a s  d e f i n e d  by t h e  S o i l  Conser -  
v a t i o n  S e r v i c e ,  and 2 )  t o  q u a l i t a t i v e l y  and 
q u a n t i t a t i v e l y  c h a r a c t e r i z e  s e l e c t e d  p h y s i c a l  
and c h e m i c a l  p r o p e r t i e s  o f  s e l e c t e d  s o i l s  and 
s i t e s .  Figure 1 .- 

Texas Southern Evaluat ion P r o j e e t  
s i t e .  

Raymond Doleze l  i s  a  S o i l  S c i e n t i s t ,  S o i l  Conservat ion S e r v i c e ,  Nacogdoches, Texas. Fred E, soleins i s  a 
Professor ,  Range Science,  Texas AbM U n i v e r s i t y ,  C o l l e g e  S t a t i o n ,  Texas. 



STUDY AREA 

Locat ion and Landscape 

81.9, 84.9 and  84 .2 ,  r e s p e c t i v e l y ,  w h i l e  1979 
averages f o r  t h e  same m n t h s  were 78.3, 81.4 and 
80.7. 

The 10,665 s t u d y  a r e a  was l o c a t e d  on t h e  
116,000 a c r e  A n g e l i n a  N a t i o n a l  F o r e s t  i n  S a n  
A u g u s t i n e  County ,  T e x a s  ( c e n t e r e d  a t  94'15'W, 
31" 15'NN). It i s  approx imate ly  30 m i l e s  e a s t  of 
L u t k i n ,  Texas. f i e  wes te rn  boundary r s  de f ined  
by T e x a s  Farm Road 1 2 7 7 ,  t h e  n o r t h e r n  by T e x a s  
WLghway 183, t h e  e a s t e r n  by Sandy Creek and t h e  
s o u t h e a s t e r n  by T e x a s  Highway 147 and F o r e s t  
S e r v i c e  Road 300-A ( f i g ,  1). 

The a r e a  i s  i n  t h e  G u l f  C o a s t a l  P l a i n  
Phys iograph ic  Province.  The l andscape  i s  g e n t l y  
r o l l i n g  and v a r i e s  i n  e l e v a t i o n  from 150 t o  400 
f e e t .  T h r e e  p e r e n n i a l  c r e e k s ,  P r a i r i e ,  S c o t t  
and Harvey, d r a i n  t h e  s o u t h e r n  two-thirds  of t h e  
a r e a  southward i n t o  Sam Rayburn Reservo i r ,  The 
n o r t h e r n  p o r t i o n  is d r a i n e d  northward by t r i b u -  
t a r i e s  o f  J o h n s o n  Creek.  O t h e r  t h a n  r i p a r i a n  
a r e a s  t h e r e  a r e  no s i g n i f i c a n t  w e t l a n d  a r e a s  
( f i g .  1). 

Geology 

Two Eocene g e o l o g i c  fo rmat ions  u n d e r l i e  t h e  
a r e a :  t h e  Yegua and t h e  Cook Mounta in  (Geol .  
A t l a s  Tex. 1974)  ( f i g .  1). The Yegua f o r m a t i o n  
u n d e r l i e s  t h e  sou thern  th ree - four ths  of t h e  a r e a  
and i s  a  h e t e r o g e n e o u s  complex  of  l a y e r s  o f  
s a n d ,  c l a y ,  l i g n i t e  and c a r b o n a c e o u s  c l a y  
l e n t i l s .  I t  i s  e s s e n t i a l l y  a  piedmont  of  
c o a s t a l  a l l u v i a l  f a n s  b u i l t  up by c o a l e s c i n g  
s t ream l e v e e s  and d e l t a s  and l a t e r  re inundated 
by t h e  ocean ,  The n o r t h e r n  p a r t  o f  t h i s  forma- 
t i o n  was d e p o s i t e d  a s  a  beach  and c o n s i s t s  of  
deep sand depos i t s .  The Cook Mountain fo rmat ion  
u n d e r l i e s  t h e  n o r t h e r n  o n e - f o u r t h  o f  t h e  a r e a  
and i s  made up o f  m o n t m o r i l l o n i t i c  c l a y s  and 
f i n e - g r a i n e d  s a n d s .  I t  was formed f rom s e d i -  
m e n t s  of  b a y s  and s h a l l o w  n e a r - s h o r e  o c e a n  
e n v i r o n m e n t s ,  Gypsum ( C a S 0 4 )  and c a l c i u m  
carbona te  (CaC03) occur  v a r i a b l y  throughout  t h e  
fo rmat ion  ( S e l l a r d s  and o t h e r s  1966). 

MONTHS 

F i g u r e  2.- 
t i o n  and p r e c i p i t a t i o n  f o r  1979 and 
1980. 

Vegetat ion 

D e t a i l e d  a n a l y s i s  of t h e  v e g e t a t i o n  of t h e  
a r e a  i s  presen ted  i n  t h e  f o l l o w i n g  paper  (Smeins 
and N i n t o n ,  t h i s  vo lume) .  G e n e r a l l y ,  mos t  o f  
t h e  a r e a  i s  f o r e s t e d  w i t h  l e s s  than  5 percen t  i n  
c l e a r c u t s ,  p a s t u r e s  o r  c r o p s .  The f o r e s t s  a r e  
second growth and most a r e  mix tures  of p i n e s  and 
h a r d w o o d s .  L o b l o l  l y  p i n e  ( P i n u s  t a e d a )  
s h o r t l e a f  p i n e  ( L e c h i n a t a )  and l o n g l e a f  p i n e  
(L p a l u s t r i s )  o c c u r  t h r o u g h o u t  t h e  a r e a  w i t h  
a s s o c i a t e d  o a k s  ( Q u e r c u s  s p . ) ,  s w e e t g u m  
(Liquidamber s t r y r a c i f l u a )  and o t h e r  hardwoods. 

Cl imate  
METHODS AND PROCEDURES 

The c l i m a t e  of  t h e  a r e a  i s  m e s o t h e r m a l ,  
humid s u b t r o p i c a l  w i t h  r a i n f a l l  throughout  t h e  
y e a r .  The f r o s t - f r e e  p e r i o d  i s  238 d a y s  w i t h  
t h e  f i r s t  f r o s t  o c c u r r i n g  i n  mid-November and 
t h e  l a s t  i n  mid-March, Mean tempera tu res  range 
f rom 47OF i n  J a n u a r y  t o  82 '  F  i n  J u l y  ( f i g .  2). 
Annua l  p r e c i p i t a t i o n  a v e r a g e s  49 i n c h e s  w i t h  
g r e a t e r  t h a n  t h r e e  i n c h e s  f  a 1  l i n g  d u r i n g  e a c h  
month. A p p r o x i m a t e l y  25 i n c h e s  o f  r a i n f a l l  
o c c u r s  i n  A p r i l  t h r o u g h  S e p t e m b e r  which  i s  t h e  
g r o w i n g  s e a s o n .  J u l y  and August  c a n  be d r y  
d u r i n g  some y e a r s  and t h e r e  can be c o n s i d e r a b l e  
year  t o  y e a r  v a r i a t i o n ,  For example, dur ing  t h e  
y e a r s  of s tudy ,  1979 and 1980, t o t a l  p r e c i p i t a -  
t i o n  was 75 and 48 inches ,  r e s p e c t i v e l y .  June, 
J u l y  and Augus t  w e r e  e x t r e m e l y  d r y  i n  1980  and 
c o l l e c t i v e l y  t h e s e  months r e c o r d e d  o n l y  3.5 
i n c h e s , w h i l e  t h e  same months i n 1 9 7 9  r e c e i v e d  
12.8 i n c h e s .  A l s o  t e m p e r a t u r e s  were  h i g h e r  i n  
1980  w i t h  J u n e ,  J u l y  and August  a v e r a g e s  o f  

S o i l  Survey and Mapping 

B l a c k  and w h i t e  a e r i a l  p h o t o g r a p h s  a t  a  
s c a l e  o f  1:15840 ( 4  i n c h e s  = 1  m i l e )  t a k e n  o n  
J u n e  6 ,  1955,  a l o n g  w i t h  USGS 7.5 m i n u t e  quad-  
r a n g l e  maps were ob ta ined  t o  p r o v i d e  a  b a s e l i n e  
f o r  i n v e s t i g a t i o n  of s o i l - t o p o g r a p h i c  r e l a t i o n -  
s h i p s  ( D o l e z e l  and Hol  t 1979). T o p o g r a p h i c  
c o n t o u r s  were  i d e n t i f i e d  on t h e  p h o t o g r a p h  a s  
t h e  f i r s t  approximation of v a r i a t i o n  w i t h i n  t h e  
a r e a .  A f i e l d  r e c o n n a i s s a n c e  w a s  made o f  t h e  
e n t i r e  a r e a  by S o i l  C o n s e r v a t i o n  S e r v i c e  s o i l  
s c i e n t i s t s  t o  o b t a i n  a n  i n i t i a l  e v a l u a t i o n  o f  
t h e  v a r i e t y  of s o i l s  t o  be found, 

Based upon t h e  t o p o g r a p h i c  v a r i a t i o n  and  
impress ions  of t h e  f i e l d  reconnaissance,  uniform 
a r e a s  w i t h i n  t o p o g r a p h i c  con tours  were i d e n t i -  
f i e d  on t h e  p h o t o g r a p h s  f o r  more i n t e n s i v e  



s t u d y .  Examples  o f  a l l  t o p o g r a p h i c - l a n d s c a p e  
combinar ions  were s e l e c t e d  f o r  s tudy,  

I n  t h e  f i e l d ,  t r a n s e c e a  were t r a v e r s e d  
a c r o s s  each i d e n t i f i e d  a r e a  on t h e  p h o t o g r a p h  
and  s e v e r a l  (a minimum of  ten) 8011 cores  w e r e  
d e s c r i b e d  for each l o c a t i o n ,  Sample p o i n t s  on 
each t r a n s e c t  were pe rmanen t ly  marked w i t h  w h i t e  
m e t a l  scatres. tores  were obtariueri. u i c t ~  2- inch  
d i a m e t e r  h y d r a u l i c ,  pick-up mounted s a i  L auger ,  
o r  w i t h  a hand-operated s o i l  auger where v e h i c l e  
a c c e s s  was imposs ib le ,  

S o i l  p r o f i l e s  were d e s c r i b e d  i n  t h e  f i e l d  
and f o r  e a c h  h o r i z o n ,  c o l o r ,  t e x r u r e ,  o r g a n i c  
m a t t e r ,  structure, d r a i n a g e  r e g i m e  and o t h e r  
o b s e r v a b l e  s o i l  p r o p e r t i e s  w e r e  q u a l i t a t i v e 1  y 
e v a l u a t e d .  S l o p e ,  a s p e c t ,  p a r e n t  m a t e r i a l ,  p a s t  
l a n d  u s e  and  o t h e r  n o t a b l e  f e a t u r e s  o f  t h e  
s a m p l e  a r e a s  were  r e c o r d e d .  Based upon f i e l d  
d e s c r i p t i o n s  each s o i l  was c l a s s i f i e d  a c c o r d i n g  
t o  t h e  S o i l  Taxonomy System ( S o i l  Survey  S t a f f  
19751. 

Based upon i n t e r p r e t a t i o n  of a e r i a l  photo- 
g r a p h s  and t h e  f i e l d  s u r v e y  and c l a s s i f i c a t i o n  
o f  s o i l s ,  a map was p r e p a r e d  t o  show t h e  k i n d s  
and p a t t e r n s  o f  s o i l s  t h a t  o c c u r  w i t h i n  t h e  
s t u d y  a r e a ,  Each map u n i t  i d e n t i f i e d  r e p r e s e n t s  

a s o i f  s e r i e s  a n d  as  s u c h  s e r v e s  as  a g u i d e  t o  
t h e  s u i t a b i l i t y  o f  t h e  s o i l  f a r  s p e c i f i c  u s e s ,  
t o  i d e n t i f y  p l a n t  p r o d u c t i o n  p o t e n t i a l  a n d  to 
i d e n t i f y  l i m i t a t i o n s  and p r i n c i p a l  haza rds  ro be 
c o n s i d e r e d  i n  management p l a n n i n g ,  The s s f l  
s u r v e y  and map p r e p a r a t i o n  was conducted d u r i n g  
2979, 

T h i r t y - t h r e e  mapping u n i t s  w h i c h  r epre -  
s e n t e d  most of t h e  s o i l  series i d e n t i f i e d  i n  t h e  
a r e a  w e r e  s e l e c t e d  for f u r t h e r  s o i l  a n a l y s i s  
( f i g ,  3). Mapping u n i t s  were selected for s t u d y  
i f  t h e y  I )  e x h i b i t e d  u n i f o r m i t y  of soil features  
and topography,  2) had homogeneity of v e g e t a t i o n  
i n  a l l  s t r a t a ,  and 3) were of s u f f i c i e n t  s i z e  t o  
o b t a i n  a r e p r e s e n t a t i v e  sample  and t o  a v o i d  edge 
e f f e c t s .  Along t h e  t r a n s e c t s  e s t a b l i s h e d  a c r o s s  
t h e  mapping u n i t  d u r i n g  t h e  s o i l  s u r v e y  s e v e r a l  
( a  minimum of  10) 0- t o  6 - I n c h  s o i l  c o r e s  w e r e  
c o l l e c t e d  d u r i n g  August 1980, These c a s e s  were 
p o o l e d  t o  f o r m  a c o m p o s i t e  s a m p l e ,  p l a c e d  i n  
p a p e r  bags ,  t r a n s p o r t e d  t o  t h e  L a b o r a t o r y  a n d  
immedia te ly  a i r  d r i e d ,  

I n  t h e  l a b o r a t o r y ,  t e x t u r e ,  pe rcen t  o r g a n i c  
m a t t e r ,  and  s o i l  pH w e r e  d e t e r m i n e d  f o r  e a c h  
s a m p l e  u s i n g  t h e  h y d r o m e t e r  method (Day 19571, 

F i g u r e  3,-- 

d e s c r i b e d  i n  Table 1. 2 5 



Wakely-Blake nethod (Black  and o t h e r s  1965), and 
a W C K  pH meter ,  r e s p e c t i v e l y *  

Depth t o  t h e  c l a y p a n  w a s  determined i n  t h e  
f i e l d  i n  e a c h  s a m p l e  a r e a  u s i n g  a 3 / 8 - i n c h  
r a d i u s ,  4 - f o o t  l o n g  m e t a l  r o d  w h i c h  was  
incremented i n t o  4-inch i n t e r v a l s .  The rod was 
d r i v e n  i n t o  t h e  s o i l  a t  severa l  l o c a t i o n s  near  
each s d m p l r  yuin!., d e p t h  t o  t h e  c l a y p a n  was 
recorded f o r  each probe and an average  dep th  was 
o b t a i n e d  f o r  t h e  s t a n d .  S l o p e  p o s i t i o n  ( t o p ,  
midd le ,  bot tom),aspect  (compass) and i n c l i n a t i o n  
(abney l e v e l )  were recorded f o r  eaeh s tand.  

Two r e p l i c a t i o n s  of  f o u r  s o i l  s e r i e s  w e r e  
s e l e c t e d  f o r  a d d i t i o n a l  c h a r a c t e r i z a t i o n ,  They 
i n c l u d e d  a Tenaha Loamy f i n e  s a n d ,  a C u t h b e r t  
f i n e  sandy loam, a Woodtel l  v e r y  f i n e  sandy loam 
and a Lacerda c lay .  kl i thin each of t h e s e  s i t e s  
f i v e  s a m p l e s  (0-12 i n c h e s )  w e r e  c o l l e c t e d  i n  
mid-Augus t 1980 a l o n g  t h e  e s t a b l i s h e d  t r a n s e e t  
and p o o l e d  f o r  l a t e r  a n a l y s i s .  They w e r e  
ana lyzed  f o r  pH, ca lc ium,  magnesium, phosphorus 
and p o t a s s i u m  by t h e  S o i l  T e s t i n g  L a b o r a t o r y ,  
Texas  A6M U n i v e r s i t y  (Chapman and P r a t t  1961). 
Moisture  r e l e a s e  c u r v e s  were determined by t h e  
Texas  A& M U n i v e r s i t y  F o r e s t  Science Labora to ry  
(Richards 1965). Samples were c o l l e c t e d  d u r i n g  
August 1980. 

RESULTS AND DISCUSSION 

S o i l s  of t h e  Area 

Twelve s o i l  s e r i e s  were recognized w i t h i n  t h e  
a r e a  ( t a b l e  I ) ,  F o r  t h e  L a c e r d a  and W o o d t e l l  
s e r i e s  two phases were mapped f o r  a t o t a l  of 14 
s o i l  mapping un i t s .  Upland s o i l s  a r e  A l f i s o l s ,  
U l t i s o l s  o r  V e r t i s o l s ,  w h i l e  bot tomlands a r e a  
p r i m a r i l y  E n t i s o l s  and  U l t i s o l s  ( t a b l e  1).  
W o o d t e l l ,  L a c e r d a  a n d  C u t h b e r t  w e r e  t h e  
predominant upland s e r i e s  and covered 65 percen t  
(6 ,926  a c r e s )  o f  t h e  t o t a l  a r e a .  R e n t z e l  and 
Iuka a r e  t h e  major bot tomland s o i l s  and covered  
1409 a c r e s  o r  1 3  p e r c e n t  o f  t h e  t o t a l  a r e a .  

A r e d u c e d  map o f  t h e  s t u d y  a r e a  w i t h  
t o p o g r a p h i c  c o n t o r s  and map u n i t s  i s  presen ted  
( f i g .  3) .  Maps o f  g r e a t e r  d e t a i l  and  c l a r i t y  
a r e  a v a i l a b l e  i n  t h e  r e p o r t  by D o l e z e l  and H o l t  
(1979)  i f  g r e a t e r  r e s o l u t i o n  i s  d e s i r e d ,  A l s o  
i d e n t i f i e d  on f i g u r e  3 a r e  t h e  s p e c i f i c  s t u d y  
t r a n s e c t s  used f o r  s o i l s  and v e g e t a t i o n  sampl ing  
(Smeins and Hinton, t h i s  volume). 

D e t a i l e d  d e s c r i p t i o n s  of t h e  p r o f i l e  of t h e  
s o i l s  found on t h e  a r e a  a r e  p resen ted  e l sewhere  
(Doleze l  and H o l t  1979, DoZezel and Fuchs 1980). 
Upland s o i l s  v a r y  from deep sands t o  c l a y s  w i t h  
s h a l l o w  c l a y  loam s u r f a c e  h o r i z o n s  ( t a b l e  2), 
Darco  a n d ,  t o  a l e s s e r  e x t e n t ,  L i l b e r t ,  Tenaha  
and K e l t y s  s o i l s  a r e  s a n d y  w i t h  a r e l a t i v e l y  
deep solum ( t a b l e  2). Surface  s o i l  sand c o n t e n t  
e x c e e d s  65X f o r  a l l  of  t h e s e  s e r i e s .  T h e i r  
s u b s o i l s  a r e  loamy s a n d s  o r  s a n d y  l o a m s  ( f i g .  
4). They have  medium a c i d  s u r f a c e  hor izons  and 

s t r o n g 1  y a c i d  s u b s o i l s  ( t a b 1  e 2). P e r m e a b i l i t y  
i s  g e n e r a l l y  r a p i d  and m o i s t u r e  r e t e n t i o n  l o w  
( f ig .  5).  These s o i l s  deve loped  from t h e  sandy 
Yegua Formation w i t h  Darco s o i l s  formed on deep 
beach d e p o s i t s  of t h i s  Formation ( f ig .  6 ) ,  

Table 1,- 

Texas. Information adapted from Dalezcl and Holt 1979. 

Soil Name X Map 
Symbol Acres Taxonomi c Class 

Up1 and 

Darco Ifs 

Lilbert lfs 

Tenaha lfs 

~elty&' fsl 

Kullit 1 

Kirvin fsl 

Cuthbert fsl 

Woodtell vfsl 

Woodtell vfsl 

Lacerda el 

Laeerda el 

Ba 

Li 

Te 

Ke 

Ku 

Ki 

Cu 

Wob 

Wod 

Lab 

Lad 

Loamy, siliceous, ther- 
lnic Groasarenic Paleu- 
dulls 
Loamy, siliceous, ther- 
mic Arenic Plinthic 
Psleudults 
Loamy, siliceous, ther- 
lnic Arenic Hapludults 
Fine-loarny, siliceous, 
thermic Aquic Haplu- 
dults 
Fine-loamy, siliceous, 
thermic Aquic Paleu- 
dults 
Clayey, mixed, thcrmic 
Typic Hapludults 
Clayey, mixed, thermic 
Typic Hapludults 
Fine, montmorillonitic, 
theraic Vertic Haplu- 
dalf s 
Fine, montmorillonitic, 
thermic Vertic Haplu- 
dalfs 
Very-fine, montmoril- 
lonitic, thermic Aquen- 
tic Chromuderts 
Very-fine, montmoril- 
lonitic, thermic Aquen- 
tic Chromuderts 

Bot t d a n d  

Iuka fsl 0- 1 I u 457 Siliceous, thermie Typic 
Psamaquen ts 

Rentzel lfs 0-5 Re 952 Coarse-loamy, siliceous, 
acid, thermic Aquic 
Udifluvents 

0sierLi 0- 1 0 s  - Loamy, siliceous, ther- 
mic Arenic Plinthaquie 
Paleudults 

TOTAL 10,665 

-1-! Tentative series 

2' Mapped as inclusion with Rentzel 

Cuthbert ,  Kul l i t ,  R i r v i n  and Woodtel l  s o i l s  
h a v e  loamy s u r f a c e s  w i t h  c l a y  o r  c l a y  l o a m  
s u b s o i l s  ( f i g .  4 ) .  Sand c o n t e n t  o f  t h e  s u r f a c e  
h o r i z o n  i s  b e t w e e n  6 0  and 7 0 % ,  w h i l e  s u b s o i l s  
t e n d  t o  b e  c l a y e y  ( t a b l e  2) .  S u r f a c e  a n d  
s u b s u r f a c e  h o r i z o n s  a r e  s t r o n g l y  t o  v e r y  
s t r o n g l y  a c i d  ( t a b l e  2).  P e r m e a b i l i t y  i s  
moderate t o  modera te ly  r a p i d  and mois tu re  r e t e n -  
t i o n  i s  r e l a t i v e l y  l o w  ( f i g .  5). These  s o i l s  
f o r m e d  o n  c l a y e y  s e d i m e n t s  o f  t h e  Y e g u a  
F o u n d a t i o n  and c l a y s  of t h e  Cook M o u n t a i n  
F o u n d a t i o n  ( f i g .  6.). 



Table 2,- 

Organic Claypan 
Sand sift Clay Pairleer 2 e p t t  
( Z )  (XI ( X )  pH (in) 

Uplands 

Darca f 3 8' 
Lilbert ( I f  

Tenaha f 2 

Keftys ( 1 )  

Xirvin ( 1 1  

Cuthbert f 1) 

Woodtell (9 )  

Lacerda ( 4 )  

Bottomlands 

Rentzel ( 4 1  7 1 9 I U  1.8 4 . 1  39 

Iuka ( 4 )  66 15 19 1.7 4.2 35 

L/~ullit and Osier series not evaluated 

q ~ u m b e r s  of stands sampled 

DRAINAGE CLASS (SCS) 

F i g u r e  4.-- 

and d r a i n a g e  class. 

SOIL WATER POTENTIAL (BARS) 

F i g u r e  5 * -  

Figure tit- 

t ab l e  1. 



L a c e r d a  s o i l s  a r e  n o t a b l y  d i f f e r e n t  frorn 
o t h e r  upland s e r i e s *  They have a v e r y  s h a l l o w  
(<  3 11) c l a y  loam s u r f a c e  h o r i z o n  and c l a y  
s u b s o f i s  ( f i g ,  4 ,  t a b l e  2). They a r e  s t r o n g l y  
a c i d  t h r o u g h o u t  t h e  p r o f i l e .  P e r m e a b i l i t y  i s  
v e r y  s low ,  but m o i s t u r e  r e t e n t i o n  i s  r e l a t i v e l y  
h i g h  ( f i g .  51, These s o i l s  deve loped  from c l a y  
d e p o s i t s  o f  t h e  Cook Mountain Formation ( f ig .  6) 
on t h e  n o r t h e r n  p o r t i o n s  of t h e  s t u d y  area ( f ig .  
1)-  

B o t t o m l a n d  s o i l s  h a v e  a d e e p  solurn which  
e x c e e d s  35 i n c h e s  f o r  a l l  s e r i e s  s t u d i e d  ( f i g *  
4 ,  table 2), T h e y  have formed a l o n g  J o h n s o n ,  
P r a i r i e ,  S c o t t ,  H a r v e y  and S a n d y  C r e e k s  and 
t h e i r  t r i b u t a r i e s  ( f i g ,  1). T h e s e  s o i l s  a l l  
e x p e r i e n c e  p e r i o d s  s f  impeded d r a i n a g e  due  t o  
f l o o d i n g  o r  h i g h  w a t e r  t a b l e .  The s o l u m  i s  
sandy loam t o  loam throughout,  Iuka s o i l s  occur  
a t  t h e  modera te ly  wel l -d ra ined  i m e d i a t e  margins 
o f  t h e  s t reams,  w h i l e  R e n t z e l  s o i l s  fo rm t h e  
b r o a d ,  somewhat p o o r l y - d r a i n e d  f l o o d p l a i n s  of 
t h e  s t ream bottoms ( f i g s .  4 and 4).  O s i e r  s o i l s  
a r e  found i n  s m a l l ,  u s u a l l y  l e s s  than  one-half 
a c r e ,  p o o r l y  d ra ined  pockets  w i t h i n  t h e  R e n t z e l  
s e r i e s ,  A l l  bot tomland s e r i e s  have g r e a t e r  than  
65% s a n d  i n  t h e  s u r f a c e  h o r i z o n  and t h e y  a r e  
s t r o n g l y  a c i d  throughout  ( t a b l e  2). 

Chemical a n a l y s e s  of t h e  s u r f a c e  12 i n c h e s  
o f  f o u r  upland s e r i e s  i n d i c a t e d  l o w  v a l u e s  o f  
phosphorus, potassium, ca lc ium and magnesium f o r  
t h e  s a n d y  series, w h i l e  t h e  c l a y  t e x t u r e d  
Lacerda s e r i e s  had c o m p a r a t i v e l y  h igher  v a l u e s  
f o r  a l l  c a t i o n s  ( t a b l e  3). 

S o t i  Series Patassiuar Calciuor -- 
Tenaha I 60 360 50 

Cuthbert  5 48  200 65 

Woodtell 2 48 160 115 

Laeerda 3 284 1600 >500 

Mois tu re  r e l e a s e  c u r v e s  of s e l e c t e d  upland 
s o i l s  showed a 1 1  t o  h a v e  l i m i t e d  s t o r a g e  
c a p a c i t y  ( f i g ,  51, T h e  c l a y  l o a m  s u r f a c e  
horizon o f  t h e  L a c e r d a  s e r i e s  had t h e  h i g h e s t  
r e t e n t i o n  and g r e a t e s t  p o t e n t i a l  s t o r a g e ,  w h i l e  
t h e  Loamy f i n e  s a n d  o f  t h e  Tenaha  s e r i e s  had  
mlnimal a b i l i t y  t o  s t o r e  s i g n i f i c a n t  amounts of 
water, 

Plant p r o d u c t i o n  p o t e n t i a l  i s  v a r i a b l e  
ac ross  t h e  s o i l  s e r i e s  ( t a b l e  4 ) ,  For  u p l a n d  
s e r i e s  t h e  c l a y  p r o f i l e s  of t h e  Lacerda s e r i e s  
have t h e  lowes t  s i t e  index  f o r  l o b l o l l y  p ine ,  65 
f e e t .  The  r e l a t i v e l y  s h a l l o w  C u t b b e r t  and 
Woodtel l  s e r i e s  w i t h  c l a y  s u b s o i l s  and t h e  deep 
sand Dareo series have s i t e  i n d i c e s  of 70, w h i l e  
the remainder of upland s o i l s  have v a l u e s  of 80 

t o  96, F l o o d p l a i n  s o i l s  have  s i t e  index v a l u e s  
f o r  lobLoLly  pine of 80 t o  108, w h i l e  t h e  water-  
logged Os ie r  s e r i e s  has v a l u e s  of about 80. 

Tab le  4.- 

S i t e  Index  Woodland Understory 
S o i l  Series Produetien i 2b/acre) 

C u t h b e r t  70 1,250 - 2,500 

Wood t e l l  7 0 2,000 - 3,500 

Rentzel 90 1,400 - 2,000 

luka 106 2,000 - 5,000 

Osier 80 ROO - 1,800 

L l ~ a l u e s  represent t h e  range from u n f a v o r a b l e  t o  favor -  
a b l e  growing seasons 

U n d e r s t o r y  p r o d u c t i o n  a c r o s s  a l l  u p l a n d  
s e r i e s  v a r i e s  from 1250 t o  3500 l b j a c r e  a c r o s s  
y e a r s  wi th  most averag ing  approx imate ly  1,800 t o  
2,000 ( t a b l e  41, This  assumes a r e l a t i v e l y  open 
canopy. When canopy c o v e r  i s  v e r y  g r e a t  under- 
s t o r y  product ion is  g r e a t l y  reduced and seldom 
e x c e e d s  200 t o  300 l b l a c r e  (Smeins  and H i n t o n ,  
t h i s  volume). 

The s tudy  a r e a  i s  r e l a t i v e l y  r e p r e s e n t a t i v e  
of t h e  Eas t  Texas Timberlands Resource Area. It  
i s  a  modera te ly  r o l l i n g  l andscape  w i t h  two major 
g e o l o g i c  formations,  Topography v a r i e s  front 150 
t o  4 0 0  f e e t  a n d  i s  v a r i a b l e  a c r o s s  s h o r t  
d i s t a n c e s ,  T h i s ,  a 1  o n g  w i t h  c o n s i d e r a b l e  
d i s s e c t i o n  o f  t h e  a r e a  by s e v e r a l  s t r e a m s ,  
c r e a t e s  a d i v e r s e  a s s a i c  of s o i l s ,  S o i l s  i n  t h e  
u p l a n d s  v a r y  frorn d e e p  s a n d s  t o  c l a y s  and  
r e p r e s e n t  p r i m a r i l y  A l f i s o l s ,  U l t i s o l s  and  
I r e r t i s o l s ,  B o t t o m l a n d  s o i l s  a r e  p r i m a r i l y  
E n t i s o l s  w i t h  some I n s e p t i s o l s  and  U l t i s o l s .  
W i t h i n  u p l a n d  s o i l  s e r i e s  t h e r e  i s  m o d e r a t e  
v a r i a t i o n  i n  p l a n t  p r o d u c t i o n  p o t e n t i a l ,  
h o w e v e r ,  t h e  s e r i e s  t h a t  cover t h e  m a j o r i t y  of 
t h e  landscape, t h a t  i s ,  t h e  Cuthbert ,  m o d t e l l ,  
i a c e r d a  and Rentzef s e r i e s  tend t o  be s i t e s  w i t h  
lower p r o d u c t i v i t y ,  

LITERATUm CITED 

B l a c k ,  C. He [and o t h e r s 1  e d s ,  Methods o f  s o i l  
a n a l y s i s .  Madison ,  MI: American S o c i e t y  of  
Agronomy, Lnc. 1"3Ci5, 1 5 7 2  p. 



Chapman, H, D,; P, F. Pratt, Methods of analysis 
for soils, plants and waters. Davis CA: 
University of California, Division of Agricul- 
tural Science, 1961, 309 p. 

Day, P. R, Report of the committee on physical 
analysis, Proceedings of the Soil Society of 
Ameff 2: :652, 1957, 

Dolezel, R.; C. Fuchs. Soil survey of 
Nacogdoches County, Texas. U.S. Department of 
Agriculture, Soil Conservation Service, and 
Texas Agricultural Experiment Station. 1980, 
146 p, (plus maps). 

Dolezel, R.; T. Holt. Angelina National Forest 
study area soil survey in San Bugustine 
County, Texas. Nacogdoches, TX: U.S. Depart- 
menr of Agriculture, Soil Conservation 
Service. 1979. 68 p. (plus maps). 

Freeouf, J. Soil resource inventory Angelina 
National Forest, Soil Survey Report, Lufkin, 
TX: U.S. Forest Service. 1977, 88 p. 

Geologic Atlas of Texas. Palestine sheet, 
Austin, TX: Bureau of Economic Geology, 
University of Texas. 1974. (map 1 :250,000) 

Godfrey, C. L.; G. S. McKee; W. Oakes. General 
soils map of Texas. Texas Agricultural 
Experiment Station and U.S. Department of 
Agrieulture, Soil Conservation Service, 1973. 
(map 1 : 1,500,000). 

Hinton, J. Z. Vegetation, edaphic and topo- 
graphic interrelationships in an East Texas 
Forest. College Station, TX: Texas A&M 
University. 1981. 78 p. M.S. Thesis, 

Howel 1, J. W. Nutritive value of eastern little 
bluestem and sweetgum as influenced by canopy 
condition and soil. College Station, TX: Texas 
A&M University. 1981. 87 p. M.S. Thesis. 

Richards, L. A, Physical condition of water in 
soil, pp. 128-151. In: Methods of soil 
analysis, Edited by C. k Black [and others], 
Madison, WI: American Society of Agronomy, 
1572 p. 

Sellards, E. H.; W. S, Adkins; F. B. Plummer, 
The geology of Texas. Vol. I. Stratigraphy 
The liniv. Tex. Bull. No. 3232 ,  1966. 1007 p. 

Smeins, F, E,; J .  Z. Hinton. Vegetation of the 
loblolly-shortleaf type, Angelina National 
Forest, Texas, In: Proceedings of the 
Southern Evaluation Workshop. 1987 May 26-27. 
Long Beach, NS: : H, k Pearson; F, 
E. Smeins. U.S. Department. of Agriculture, 
Forest Service, Southern Evaluation Workshop. 
1987, 

Soil Survey Staff. Soil taxonomy. U.S. Depart- 
ment of Agriculture, Soil Conservation 
Service, Agricul tural Handbook No. 436. 1975. 
754 p. 



Vegetat ion of t h e  Loblol ly-Short leaf  Pine-Hardwood Type, Angelina Nat iona l  F o r e s t ,  Texas 

Fred E, Smeins and Johnny Z. Hinton 

Abstract . - -The Texas  s i t e  f o r  t h e  S o u t h e r n  E v a l u a t i o n  
P r o j e c t  was a  10,655 a c r e  p o r t i o n  of t h e  Angel ina Nat iona l  
F o r e s t  i n  Eas t  Texas. The purpose of t h i s  i n v e s t i g a t i o n  was 
t o  q u a n t i t a t i v e l y  d e s c r i b e  t h e  v e g e t a t i o n  o f  t h e  s i t e  and 
r e l a t e  t h e  p l a n t  c o m u n i t i e s  t o  t o p o - e d a p h i c  v a r i a b l e s  of 
t h e  area. Ninety-seven percen t  of t h e  a r e a  is c h a r a c t e r i z e d  
by c l o s e d  c a n o p i e d  f o r e s t s  o f  50  t o  60  y e a r  o l d  l o b l o l l y ,  
s h o r t l e a f  and l o n g 1  eaf  pine. P ines  c o n t r i b u t e  70% o r  more 
t o  t h e  b a s a l  a r e a  i n  n e a r l y  a l l  s tands.  Hardwoods c o n t r i -  
b u t e  l e s s  t h a n  40Z of  a l l  dbh  c l a s s e s  i n  most  s t a n d s  and 
t h e y  o c c u r  p r i m a r i l y  i n  t h e  s m a l l e r  dbh c l a s s e s .  T h r e e  
p e r c e n t  of t h e  a r e a  was i n  2 t o  8 y e a r  o l d  c l e a r c u t s .  
Composition and s t r u c t u r e  were  s i m i l a r  a c r o s s  c o m m u n i t i e s  
wi th  s u b t l e  responses t o  s o i l  t e x t u r e ,  s o i l  depth,  d ra inage  
r e g i m e  and t o p o g r a p h i c  p o s i t i o n .  L o n g l e a f  p i n e  was,  f o r  
example, found throughout except on t h e  c l a y e y  Lacerda s o i l  
s e r i e s .  Browse and herbage y i e l d  i n  f o r e s t e d  a r e a s  was l e s s  
t h a n  400 I b / a c r e  i n  a n y  s a m p l e d  s t a n d  which  makes t h e  
c a r r y i n g  c a p a c i t y  f o r  l a r g e r  h e r b i v o r e s  v e r y  low. C l e a r c u t s  
y i e l d e d  from 1400 t o  1800 l b / a c r e .  

INTRODUCTION 

The S o u t h e r n  E v a l u a t i o n  P s o j  e c t  i n  Texas  
was l o c a t e d  on t h e  A n g e l i n a  N a t i o n a l  F o r e s t  
which i s  s i t u a t e d  i n  Eas t  Texas ( f ig .  3,  D o l e z e l  
and Smeins,  t h i s  volume).  T h i s  was one  of  two 
l o b l o l l y - s h o r t l e a f  pine-hardwood type l o c a t i o n s  
d e s i g n a t e d  f o r  s t u d y  i n  Texas  and L o u i s i a n a ,  
This  paper p r e s e n t s  v e g e t a t i o n  d a t a  f o r  t h e  a r e a  
and is  a  companion s t u d y  t o  t h e  preceding paper  
by D o l e z e l  and Smeins which d e s c r i b e s  t h e  s o i l s  
in format ion  f o r  t h e  area. 

t h e  A n g e l i n a  N a t i o n a l  F o r e s t  i n  E a s t  Texas.  
This  g e n t l y  r o l l i n g  p o r t i o n  of t h e  Gulf C o a s t a l  
P l a i n  P h y s i o g r a p h i c  P r o v i n c e  o c c u r s  o v e r  two 
m a j o r  g e o l o g i c  s u b s t r a t e s ,  t h e  Yegua and Cook 
Mounta in  F o r m a t i o n s .  The Yegua Formation pro- 
d u c e s  medium t o  s t r o n g l y  a c i d ,  r e l a t i v e l y  
p e r m e a b l e ,  s a n d y  s o i l s  o v e r  c l a y p a n  s u b s o i l s ,  
w h i l e  t h e  Cook Mountain Formation g i v e s  r i s e  t o  
m o n t m o r i l l o n i t i c  c l a y  s o i l s  which a r e  s t r o n g l y  
a c i d  and s l o w l y  permeable. A l l  s o i l s  a r e  r e l a -  
t i v e l y  l o w  i n  f e r t i l i t y .  T w e l v e  s o i l  s e r i e s  
were i d e n t i f i e d  a c r o s s  t h e  area. 

The p u r p o s e  of t h i s  i n v e s t i g a t i o n  was t o  
p r o v i d e  b a s e l i n e  v e g e t a t i o n  and v e g e t a t i o n - s o i l -  
t o p o g r a p h i c  r e l a t i o n s h i p  d a t a  f o r  p r o p o s e d  
g r a z i n g  and s i l v i c u l t u r a l  t rea tments  which were 
t o  be a p p l i e d  t o  t h e  a r e a .  The d a t a  would 
prov ide  a  base f o r  i n t e r p r e t a t i o n  of v e g e t a t i o n  
r e s p o n s e s  t o  t h e  v a r i o u s  t reatments .  S p e c i f i c  
o b j e c t i v e s  were to: 1)  p rov ide  a  q u a n t i t a t i v e  
d e s c r i p t i o n  of t h e  p l a n t  communities of t h e  a r e a  
and 2 )  e s t a b l i s h  r e l a t i o n s h i p s  be tween  p l a n t  
c o m u n i t i e s  and a s s o c i a t e d  s o i l s ,  topography and 
l a n d  use  h i s to ry .  

The c l i m a t e  i s  c l a s s i f i e d  a s  mesothermal, 
humid s u b t r o p i c a l .  Mean annua l  p r e c i p i t a t i o n  is  
49 i n c h e s .  The growing  s e a s o n  i s  238 days .  
P l a n t  communi t ies  a r e  domina ted  by v a r y i n g  
c o m b i n a t i o n s  o f  l o b 1 0 1  l y  ( P i n u s  t a e d a ) ,  
s h o r t l e a f  (P, e c h i n a t a )  a n d  l o n g l e a f  (P, 
p a l u s t r i s )  p i n e  w i t h  a d m i x t u r e s  of hardwoods ,  
p r i m a r i l y  o a k s  ( ) a n d  s w e e t g u m  
(Liquidambar s t y r a c i f  lua) .  

The a r e a  became p a r t  of t h e  Nat iona l  F o r e s t  
system i n  1936. No exac t  l a n d  use  records  e x i s t  
p r i o r  t o  t h a t  t ime.  A e r i a l  p h o t o g r a p h s  f rom 
1942  show most  o f  t h e  a r e a  t o  h a v e  b e e n  e x t e n -  

STUDY AREA s i v e l y  t h i n n e d  o r  c l e a r c u t  (Winton 1981). The 
o n l y  cont inuous s t r i p s  of t imber  occurred a l o n g  

A  d e t a i l e d  d e s c r i p t i o n  of t h e  p h y s i c a l  s t r e a m  f l o o d p l a i n s ,  S i n c e  i n c l u s i o n  i n  t h e  
e n v i r o n m e n t  of t h e  s t u d y  s i t e  i s  p r e s e n t e d  i n  N a t i o n a l  F o r e s t  o n l y  a f e u ,  s m a l l ,  s c a t t e r e d  
t h e  p r e c e d i n g  p a p e r  by D o l e z e l  and Smeins and a r e a s  o f  l e s s  t h a n  50 a c r e s  h a v e  had t i m b e r  
o n l y  a  b r i e f  o v e r v i e w  i s  p r e s e n t e d  h e r e .  The harvested.  
s t u d y  was conducted on a  10,655 a c r e  p o r t i o n  of 
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No w i l d  f i r e s  h a v e  b e e n  r e c o r d e d  on t h e  
a r e a  f o r  t h e  p a s t  50 years ,  Some s m a l l  segrnents 
o f  t h e  s t u d y  s i t e  h a v e  b e e n  s u b j e c t e d  t o  
p r e s c r i b e d  b u r n i n g  t o  t h i n  o u t  t h e  u n d e r s t o r y .  
These f i r e s  were i n i t i a t e d  i n  t h e  mid-1970's and 
a t  t h e  t ime s f  t h e  s t u d y  l e s s  than  500 a c r e s  had 
been b u r n e d ,  No burned  a r e a s  were i n c l u d e d  i n  
t h i s  i n v e s t i g a t i o n ,  No record  of g r a z i n g  e x i s t s  
p r i o r  t o  1936, From t h e n  u n t i l  1962 m o d e r a t e  
e x t e n s i v e  g r a z i n g  occur red  bu t  no e x a c t  r e c o r d s  
e x i s t ,  From 1963 t o  5959 a  c o n t r o l l e d  g r a z i n g  
p l a n  w i t h  a  L igh t  s t o c k i n g  r a t e  was implemented 
and s i n c e  I970 no g r a z i n g  has  occurred,  Another 
f a c t o r  t h a t  h a s  i n f l u e n c e d  c o m p o s i t i o n  and 
s t r u c t u r e  o f  t h e s e  p l a n t  c o m m u n i t i e s  was t h e  
apparen t  widespread g i r d l i n g  i n  upland s t a n d s  of  
h a r d m o d s  t h a t  had been l e f t  from e a r l i e r  t imber  
h a r v e s t s  o r  t h a t  had regrown. No e x a c t  r e c o r d s  
e x i s t  a s  t o  when a n d  t o  w h a t  e x t e n t  t h i s  
p r a c t i c e  was app l ied .  

KETHODS AND PROCEDUES 

Sampling Design and I n t e n s i t y  

Based upon d e l i n e a t i o n s  of  s o i l  s e r i e s  o n  
t h e  s o i l s  map ( f i g .  3, D o l e z e l  and Smeins ) ,  
r e p r e s e n t a t i v e  examples of t h e  major s o i l  s e r i e s  
f rom a c r o s s  t h e  s t u d y  a r e a  w e r e  s e l e c t e d  f o r  
e v a l u a t i o n .  A r e a s  s e l e c t e d  were  i n s p e c t e d  i n  
t h e  f i e l d  t o  determine un i fo rmi ty  of s o i l ,  s l o p e  
and p l a n t  community b e f o r e  being u t i l i z e d  a s  a  
s t u d y  s t a n d ,  T h i r t y - t h r e e  s t u d y  s i t e s  w e r e  
s e l e c t e d  f o r  v e g e t a t i o n  measurements. 

Once i d e n t i f i e d ,  t h e  s t a n d ,  d e p e n d i n g  o n  
i t s  s i z e  and c o n f i g u r a t i o n ,  had one  t o  s e v e r a l  
p a r a l l e l  l i n e s  e s t a b l i s h e d  a c r o s s  i t .  A l o n g  
t h e s e  l i n e s  10 t o  30 random s a m p l e  p o i n t s  were  
s e l e c t e d  f o r  d e t a i l e d  v e g e t a t i o n  s a m p l i n g .  
Where p o s s i b l e ,  t h e s e  l i n e s  c o n n e c t e d  a l r e a d y  
e x i s t i n g  permanent ly  marked s o i l  p o i n t s .  Each  
a d d i t i o n a l  sample po in t  was marked i n  t h e  same 
manner a s  t h e  permanent s o i l  points .  The number 
s f  p o i n t s  sampled was determined by t h e  s i z e  of 
t h e  s t a n d  and t h e  homogeneity of t h e  vege ta t ion .  
The l o c a t i o n  of t h e  s t u d y  s t a n d s  was i d e n t i f i e d  
on t h e  m o s a i c  s o i l  s u r v e y  p h o t o g r a p h  ( f i g .  3 ,  
D o l e z e l  and Smeins). A d e t a i l e d  d e s c r i p t i o n  of 
t h e i r  l o c a t i o n  a n d  p h y s i c a l  f e a t u r e s  i s  
presen ted  by Smeins and Ninton (1981). 

Sample Frequency and Durat ion 

O v e r s t o r y  and m i d d l e s t o r y  measurements were 
made  d u r i n g  t h e  p e r i o d s  o f  May t h r o u g h  
S e p t e m b e r ,  1979  and May t h r o u g h  J u l y ,  1980. 
H e r b a c e o u s  and browse  y i e l d  measurements  were  
made d u r i n g  October, 1979 and October, 1980, 

,--At e a c h  
sample p o i n t  o v e r s t o r y  woody p l a n t s  (s tems more 
t h a n  o n e  i n c h  d b h  and g r e a t e r  t h a n  5 f e e t  i n  
h e i g h t )  were sampled f o r :  

1) basal  area w i t h  a 10 f a c t o r  prism (Bruce 
5955) 

2 )  canopy c o v e r  u s i n g  a s p h e r i c a l  densio-  
meter ( t e rnon  1957) 

3) dbh o f  e a c h  stem r e c o r d e d  i n  t h e  p r i s m  
us ing  a d iamete r  t ape  

4 )  he igh t  of 2 t o  4 canopy dominants by use 
of a  SUUNTQ c l i name t er 

5 )  age of s e l e c t e d  i n d i v i d u a l s  recorded i n  
t h e  ~ r i s a  b y  o b t a i n i n g  c o r e s  w i t h  a n  
i n c r e a e n t  b o r e r  

6 )  d e n s i t y  of  s t e m s  d e t e r m i n e d  f rom t h e  
equa t ion  (Wusch arid o t h e r s  1972): 

Densi ty  = 

7 )  t r e e  c l a s s i f i c a t i o n :  n o n s t o c k e d  w i t h  
p ine  r e g e n e r a t i o n  ( p i n e s  3  years  o l d  o r  
y o u n g e r ) ,  s a p l i n g s  ( p i n e s  more t h a n  3 
y e a r s  o l d  and up t o  4 inches  dbh), p o l e s  
( p i n e s  4-9 i n c h e s  d b h ) ,  o r  s a w t i m b e r  
( p i n e s  more than  9 i n c h e s  dbh) 

M i d d l e s t o r y  (Trees ,  Shrubs and Vines)  Nea- 
surements,--Middlestory woody p l a n t s  (stems l e s s  
t h a n  one  i n c h  dbh  and  g r e a t e r  t h a n  5 f e e t  i n  
h e i g h t )  were sampled a s  f o l l o w s ,  An 11-foot 8- 
i n c h  r a d i u s  p l o t  was e s t a b l i s h e d  a r o u n d  e a c h  
sample point.  Every i n d i v i d u a l  of each s p e c i e s  
was recorded and i t s  canopy d iamete r  and h e i g h t  
measured, 

A l l  Woody P lan t s*- -A 3 3 - f o o t  r a d i u s  p l o t  
was s a m p l e d  a r o u n d  e a c h  p o i n t  t o  r e c o r d  t h e  
p r e s e n c e  o f  any  woody p l a n t  of  a n y  s i z e  o r  
growth form, 

Snags  and C a v i t i e s , - - T h e  number of  s n a g s  
and c a v i t i e s  w e r e  r e c o r d e d  w i t h i n  t h e  same 33- 
f o o t  r a d i u s  p l o t ,  A s n a g  i s  a n y  s t a n d i n g  d e a d  
t r e e  o r  p a r t  o f  a dead  t r e e  a t  l e a s t  10 i n c h e s  
dbh  and 10 f e e t  t a l l ,  A c a v i t y  was d e f i n e d  a s  
any h o l e  i n  any s t a n d i n g  l i v e  o r  dead t r e e  t h a t  
pe rmi t t ed  use  by m a m a l s  o r  b i rds .  

Browse and Herbage Measurements.--Browse 
( c u r r e n t  y e a r s  growth from woody p l a n t s  below a 
h e i g h t  o f  5 f e e t )  and h e r b a g e  ( c u r r e n t  y e a r s  
growth of herbaceous p l a n t s  t o  ground l e v e l )  was 
sampled us ing  t h e  quadra t  method. At randomly 
s e l e c t e d  sample p o i n t s  w i t h i n  each s t a n d  3, 38.5 
f t 2  (3.5 f t .  r a d i u s ) ,  c i r c u l a r  p l o t s  w e r e  
l o c a t e d  a t  a d i s t a n c e  of 10 f e e t  from t h e  sample 
p o i n t  a t  random compass o r i e n t a t i o n s .  A l l  
browse s p e c i e s  and a l l  herbaceous s p e c i e s  were 
c l i p p e d  s e p a r a t e l y  and weighed i n  t h e  f i e l d .  
S e l e c t e d  samples  were r e t u r n e d  t o  t h e  l a b o r a t o r y  
f o r  d e t e r m i n a t i o n  of  p e r c e n t  m o i s t u r e  s o  t h a t  
a l l  v a l u e s  c o u l d  be r e p o r t e d  on a n  o v e n - d r y  
b a s i s .  A minimum 15  p f  o t s  f o r  b o t h  b rowse  and 
herbaceous plants were sampled i n  each stand. 

O t h e r  Measurements . - -Witbin e a c h  b i o m a s s  
p l o t  pe rcen tage  mulch c o v e r  was es t imated  t o  t h e  
n e a r e s t  10 percen t  and mulch dep th  was measured 
f o  t h e  n e a r e s t  t e n t h  inch. 

Taxonomic Nomenclature.--Taxonomic nomen- 
c l a t u r e  f o l l o w s  C o r r e l l  and Johns ton  (1970) f o r  
f o r b s  and woody p l a n t s  and Gould  (1975)  f o r  
grasses .  P l a n t  names were s t a n d a r d i z e d  t o  a g r e e  
wi th  t h e  n a t i o n a l  l i s t  of s c i e n t i f i c  p l a n t  names 



d e v e l o p e d  by t h e  S o i l  C o n s e r v a t i o n  S e r v i c e  
(1971 1. 

RESULTS AND DISCUSSION 

Stand S u m a r y  by S o i l  S e r i e s  

A summary of  o v e r s t o r y  and m i d d l e s t o r y  
p l a n t  c h a r a c t e r i s t i c s  f o r  a l l  stands i s  given la 
t a b l e  1. With the  exception of three c l e a r c u t s  
( n o t  i n c l u d e d  I n  t h e  t a b l e ) ,  m e a s u r e m e n t s  
e x h i b i t  o n l  y s l i g h t  differences between s t a n d s  
and b e t w e e n  u p l a n d s  and b o t  t o m l a n d s .  D e n s i o -  
me te r  v a l u e s  ranged from 68 t o  99 pe rcen t ,  The 
m a j o r i t y  w e r e  o v e r  85  p e r c e n t .  One s t a n d  on a 
K e l t y s  s o i l  was t h e  lowest (68%) because s e v e r a l  
p o i n t s  sampled were b e s i d e  open ings  a long  an  o l d  
l o g g i n g  road .  Basal a r e a s  were d i s t i n c t l y  
h i g h e r  i n  bo t tomland  s t ands .  Diameter a t  b r e a s t  
h e i g h t  a v e r a g e d  b e t w e e n  10 and 18 i n c h e s  p e r  
t r e e .  On t h e  u p l a n d s  a l l  b u t  t h r e e  Dareo stands 
averaged  11, 12 o r  13 i n c h e s ,  w h i l e  bo t tomlands  
ave raged  15 o r  16 dbh p e r  t r e e ,  

had an average age between 42 and TO years with 
most between 50 and 60 years. One R e n t z e l  s rand  
a v e r a g e d  94  years, Average o v e r s t o r y  height 
ranged f r o m  54 t o  75 f t  w i t h  mos t  o v e r  65 F t  on 
the u p l a n d s  and 89 to 36 f t  on the bottomlands, 
M i d d l e s t o r y  canopy ( f t 2 / n c r e )  varied acra s a l l  9 stands and ranged from 2371 to 10,560 ft /acre 
( 3  rro i h X j ,  :.Ii.tridLesrury heig'llt. u.arteG lsttirlc 
and  a v e r a g e d  between 7 and 8 feet a c r o s s  a l l  
stands- 

S n a g s  and c a v i t i e s  w e r e  f e w  in number, 
T h i s  can be a t t r i b u t e d  t o  t he  relatively young 
age o f  t h e  t r e e s ,  Snags r a n g e d  from 0 ro 4 per 
acre  o n  t h e  uplands and 1 to 2 p e r  a c r e  o n  t h e  
b o t t o a 2 a n b s ,  and  cavities from 6 to 3 on the 
u p l a n d s  and 3 to I I  on the b o t t o m l a n d s ,  More 
c a v i t i e s  e x i s t  o n  t h e  Zuka soils because they 
support an o l d e r  stand o f  beech  which had  many 
c a v i t i e s  n e a r  i t s  base ,  M u l c h  cover a v e r a g e d  
o v e r  90 p e r c e n t  i n  mos t  s t a n d s  a n d  mulch d e p t h  
a v e r a g e d  near 1 i n c h ,  Number of woody species 
ranged from 44 t o  70 w i t h  most s t a n d s  h a v i n g  at 
l e a s t  50 s p e c i e s *  

D e n s i t y  v a l u e s  v a r i e d  a c r o s s  a l l  s t a n d s  I n  g e n e r a l ,  a l l  u p l a n d  and b o t t o m l a n d  
f r o m  286 t o  7 7 8  t r e e s  p e r  a c r e .  D e n s i t i e s  w e r e  s t a n d s  h a v e  h i g h  c a n o p y  c o v e r ,  b a s a l  area a n d  
h i g h  because a l l  s t ems  above  1 i n c h  i n  d i a m e t e r  d e n s i t y  a n d  may be c o n s i d e r e d  overstocked f o r  
a n d  5 f e e t  i n  h e i g h t  a r e  i n c l u d e d .  A l l  s t a n d s  e i t h e r  opt imum tgmber p r o d u c t i o n  o r  f o r a g e  

Tab le  1 , -  

'JPLAl"r'3 BOTTOMLAND 

Darco L i L b e r t  Tenaha K e l t y s  K i r v i n  Cu thber t  Fioodtelb Lacerda R e n t z e l  Cuka 
Number o f  S tands  ( 3 )  ( 1 )  ( 2 )  ( 1 )  (1  1 (2 ( 9 )  ( 4 )  ( 4 )  ( 4  1 

O v e r s t o r y  Canopy 85 R 9 92 6 8 9 4 8 2 8 8 9 8 9 1 9 9 
( % >  

Basa l  Area 
( f t 2 i a c >  

dbh ( l n l t r e e )  10 13 13 13 12 13 12 11 15 16 

Dens i ty  ( p e r  a c )  778 329 467 480 462  284 533 633 558 553 

Age ( y r s )  42 56 53 5 1 60 5 1 56 62 70 6 1 

Overs to ry  Helght  5 4 7 3 7 1 69 7 3 7 5 7 2 6 4 89 96 
f f t )  

Middl s t o r y  Canopy 10560 4899 6786 3509 9270 2 2371 7571 10058 9426 6972 
( f t  i a c )  

Middles to ry  Height 8 7 7 7 7 8 7 7 8 7 
( f t >  

Snags ( p e r  ac) - 4 2 - 1 - 2 i i 2 

C a v i t i e s  ( p e r  a c )  - 1. 1 - - - 2 3 3 I I 

Mulch Cover (2) 0 5 5 7 7 4 100 100 6  3 9 8 1 GO 98 90 

Mulch Depth ( % )  1 I 1 1 I 1. I f. 1 I 

No. Woody S p e c i e s  4 4 46 5 9 59 53 5 0 53 5 7 69 7 0 



p r o d u c t i o n ,  A p p r o x i m a t e l y  97 p e r c e n t  of  t h e  importance i n  t h e  up lands  were: f l o w e r i n g  dog- 
s t u d y  a r e a  i s  c o v e r e d  w i t h  m a t u r e  p o l e  t o  saw- wood ( c o r n u s  f l o r i d a ) ,  s h o r t l e a f  p i n e  (P,  
t i m b e r  t y p e  f o r e s t s ,  L e s s  t h a n  one  p e r c e n t  i s  e c h i n a t a ) ,  b l a c k j a c k  o a k  (& m a r i f a n d i c a )  a n d  
i n  a s a p l i n g  s t a g e  o f  d e v e l o p m e n t ,  A l s o ,  p o s t  o a k  (& s t e l l a t a ) .  Red m a p l e  ( A c e r  
s l i g h t l y  over two percen t :  i s  i n  a  r e l a t i v e l y  rubrum),  Amer ican  h o r n b e a n  
r e c e n t  c l e a r c u t  c o n d i t i o n ( f i g ,  3, D o l e z e l  and i a n a ) ,  sweetgum 
Smeins ) , 

Composition 
o a k  (Q. a l b a ) ,  wa 

A t o t a l  of 268 s p e c i e s  were sampled on t h e  oak (& p h e l i o s )  were more impor tan t  on bottom- 
s t u d y  area, The number o f  s p e c i e s  by g r o w t h  l a n d  s i t e s ,  
form group was : 

Trees 
Shrubs 
Vines 

Table 2. 

Grasses  37 
Porbs 'r 2  3 Species Up l and So t tomland 

Ferns 5 
TOTAL 268 

I m p o r t a n t  f a m i l i e s  r e p r e s e n t e d  by 3 o r  more 
s p e c i e s  o f  t r e e s  w e r e  F a g a c e a e  ( 1 2 ) ,  

Acer barbattun 
A. rubrum 
Carpinus caroliniana 
Carya ovata 
C. texana 

J u a l  andaceae (31, Ulmaceae (4)  and Pinaceae (3). Cornus f lorida 

shrub  f a m i l i e s  G i t h  3 o r  more s p e c i e s  i n c l u d e d  
C a p r i f o l i a c e a e  ( 4 1 ,  E r i c a c e a e  ( 3 )  and R o s a c e a e  

Fagus grandifolia 
Fraxinus spp. 
Ilex opaca 

(4) ,  w h i l e  v i n e s  were p r i m a r i l y  i n  t h e  L i l i a c e a e  Liquidambar styraciflue 

( 6 )  and  V i t a c e a e  (4).  The g r a m i n e a e  had 37 
s p e c i e s ,  w h i l e  f o r b  f a m i l i e s  w i t h  more t h a n  6 

Xagnolia grandif olia 
X. virginiana 
Nysea sylvatica 

s p e c i e s  were t h e  Compositae (45), Euphorbiaceae Oatrya virginiana 

(7), L a b i a t a e  (9)  and Leguminosae (17). D e t a i l s  Pinus echinata P. taeda 
o f  t o t a l  s p e c i e s  c o m p o s i t i o n  a n d  t h e i r  P. palustris 

c o n t r i b u t i o n  t o  s t r u c t u r a l  and biomass d a t a  f o r  Quercus alba 4.8 16.3 

e a c h  s a m p l e d  s t a n d  a r e  p r e s e n t e d  i n  Smeins and Q. falcata 
Q. incana 

H i n t o n  (1981). Q, marilandica 
Q. nigra 0.8 6.3 

To p r o v i d e  a  g e n e r a l  comparison of composi- 
t i o n  of  u p l a n d s  and b o t t o m l a n d s  i m p o r t a n c e  
v a l u e s  a r e  p r e s e n t e d  f o r  s e l e c t e d  s p e c i e s  
a v e r a g e d  a c r o s s  u p l a n d  and b o t t o m l a n d  s t a n d s  
( t a b l e  2). S p e c i e s  o f  s i m i l a r  i m p o r t a n c e  t o  
up lands  and bot tomlands a r e :  h i c k o r i e s  ( C a r y a  
o v a t a ) ,  a s h  ( P r a x i n u s  spp.),  l o n g l e a f  p i n e  
(Pinus , l o b l o l l y  p i n e  (E t aeda)  and 
r e d  o a  f a l c a t a ) .  S p e c i e s  of  g r e a t e r  

Q. phellos 
Q. prinus 
Q. stellata 
Q, velutina 
Rhus copallina 
Sassafras albidum 

Ll~mportance values obtai ned from the sum of relative dominance, 
relative density, and relative frequency (rounded to nearest 
tenth). 

Table 3.--Average ba sa l  a r ea  ( f t 2 / a c )  f o r  s e l e c t e d  spec i e s  a c ro s s  s o i l  s e r i e s  w i th in  t h e  l ob lo l l y - sho r t l e a f  
pine-hardwood type  on t h e  Angelina Nat iona l  Fo re s t ,  Texas. A l l  va lue s  recorded t o  t h e  nea r e s t  whole 
number 

UPLAND BOTTOMLAND 

Darco L i l b e r t  Tenaha K e l t y s  K i r v i n  Cuthbert  WoodteL l Lacerda iuka  Rentze l  
Number of Stands (1) (1) (2) (1) (1)  ( 2 )  ( 9 )  ( 4 )  ( 4 )  ( 4 )  

S p e c i e s  

Fagus g r a n d i f e l f a  
Liquidambar  s t y r a c f f l u a  
Nyssa s y f v a t i c a  
P i n u s  e ch ina t a  
P. p a l u s t r i s  
P. t aeda  
Quercus a lba  
9. falcata 
Q. marilandica 
Q. s t e l l a t a  



B a s a l  a r e a s  f o r  s e l e c t e d  s p e c i e s  were  
averaged a c r o s s  s o i l  s e r i e s  t o  d e p i c t  q u a n t i t a -  
t i v e  p a t t e r n s  of  d i s t r i b u t i o n  ( t a b l e  3). P i n e  
s p e c i e s  a r e  c l e a r l y  t h e  dominants i n  a l l  s tands.  
A l l  p i n e  s p e c i e s  o c c u r  on a l l  s e r i e s  e x c e p t  & 

which i s  a b s e n t  frorn t h e  c l a y e y  
Lacerda s o i l s  and s t ream margin Iuka s o i l s .  I n  
t h e  u p 1  a n d s  _styraciflua, g~ieue~~~g 
s t e l l a t a ,  91 m a r i l a n d i c a  and C& f a l c a t a  a r e  
s e c o n d a r y  s p e c i e s ,  w h i l e  i n  t h e  b o t t o m l a n d s ,  

becomes an impor tan t  secondary 
s p e c i e s ,  

A b s o l u t e  f r e q u e n c y  f o r  s e l e c t e d  woody 
p l a n t s  averged by s o i l  s e r i e s  shows t h e  g e n e r a l  
r e s p o n s e  of  s p e c i e s  t o  s o i l  t y p e  and t o  u p l a n d  
and bot tomland t o p o g r a p h i c  p o s i t i o n  ( t a b l e  4). 
S i m i l a r  p a t t e r n s  a r e  r e f l e c t e d  f o r  t r e e s  a s  
shown by b a s a l  a r e a  v a l u e s  ( t a b l e  3). Most 
s p e c i e s  have  wide d i s t r i b u t i o n  a c r o s s  s o i l s ,  A  
few such a s  incana ,  which i s  found o n l y  
on deep sands,  have a  r e s t r i c t e d  d i s t r i b u t i o n .  

S h r u b s  which w e r e  common t o  b o t h  u p l a n d s  
a n d  b o t t o m l a n d s  w e r e  A m e r i c a n  b e a u t y b e r r y  
( m l i c a r p a  a m e r i c a n a ) ,  possum-haw ( I l e x  
decidua) ,  sou thern  wax m y r t l e  (Myrica c e r i f e r a ) ,  - - 

d e e r b e r r y  (Vaccinium s tamineum)  and arrow-wood 
(Viburnum den ta tum) .  More common on u p l a n d s  
w e r e  h a w s  ( s p p . ) ,  y a u p o n  ( I l e x  
vomi tor ia ) ,  s p a r k l e b e r r y  (h arboreum) and r u s t y  
b l  ackhaw (Viburnum xuf idulum). Spec ies  f  r e p e n t  
on bot tomlands and n o t  up lands  were s t rawber ry  
bush  (Euonymus a m e r i c a n u s ) ,  s e b a s t i a n  b u s h  
( S e b a s t i a n a  f r u t i c o s a )  and sweet- leaf  (Symplocos 

Vines common throughout  t h e  a r e a  a r e  y e l l o w  
j a s m i n e  (Gelsemium s e m p e r v i r e n s ) ,  p o i s o n  i v y  
(Rhus t o x i c o d e n d r o n ) ,  g r a p e s  ( V i t u s  spp.) and 
b r i a r s  ( S m i l a x  spp.), a l t h o u g h  S, g l a u c a  and S, 
w a l t e r i  were  more f r e q u e n t  on b o t t o m l a n d s .  
R a t t a n  v i n e  (Berchemia scandans)  was more common 
on up lands  s i t e s  and p a r t r i d g e  b e r r y  ( M i t c h e l l a  
repens)  more f requen t  on t h e  bo t  tomlands. 

Biomass R e l a t i o n s h i p s  

A v a i l a b l e  h e r b a g e  and browse was s a m p l e d  
O c t o b e r ,  1979 and O c t o b e r ,  1980. Mean t o t a l  
y i e l d  averaged  a c r o s s  up land  s t a n d s  f o r  October, 
1979 was 144 and 86 l b l a c r e  f o r  woody and herba- 
c e o u s  p l a n t s ,  r e s p e c t i v e l y  ( t a b l e  5). Corres- 
p o n d i n g  v a l u e s  f o r  b o t t o m l a n d s  w e r e  97 and 15  
l b l a c r e .  R a i n f a l l  i n  1979 exceeded t h e  average  
by 27.3 i n c h e s  ( D o l e z e l  and Smeins, t h i s  volume) 
and t h u s ,  p r o d u c t i o n  was r e l a t i v e l y  h i g h .  I n  
October of 1980 produc t ion  v a l u e s  f o r  woody and 
herbaceous p l a n t s  were, r e s p e c t i v e l y ,  1 f 4 and 28 
l b j a c r e  a c r o s s  u p l a n d  s tand ' s  and 77 and 5 l b /  
a c r e  a c r o s s  b o t t o m l a n d  s t a n d s .  P r e c i p i t a t i o n  
d u r i n g  1980  f e l l  b e l o w  a v e r a g e  by 10.3 i n c h e s  
and p r o d u c t i o n  v a l u e s  r e f l e c t  t h i s  r e d u c t i o n .  
O v e r a l l  product ion decreased  63 percen t  i n  t h e  
up lands  and 72 percen t  i n  t h e  bot tomlands from 
O c t o b e r ,  1979 t o  O c t o b e r ,  1980. B o t t o m l a n d  
f o r e s t e d  s i t e s  g e n e r a l l y  p r o d u c e d  o n l y  a b o u t  
one-half  of f o r e s t e d  u p l a n d s  i n  both years* 

I n  t h e  u p l a n d s ,  b i o m a s s  v a l u e s  frorn t h r e e  
c l e a r c u t  s t a n d s  ( 2  t o  8 y e a r s  s i n c e  c l e a r -  
c u t t i n g )  e x c e e d e d  f o r e s t e d  a r e a s  b y  a p p r o x i -  
m a t e l y  f o u r  t i m e s ,  Most f o r e s t e d  a r e a s  had  
t o t a l  biomass v a l u e s  between approx imate ly  100 
and 300 l b / a c r e ,  C l e a r c u t s  range  frorn approxi-  
m a t e l y  1400 t o  1800 l b j a c r e ,  

I n  up land  s t a n d s  t r e e s  c o n t r i b u t e d  most t o  
t o t a l  p r o d u c t i v i t y  i n  1 9 7 9  and 1980 ( t a b l e  5). 
G r a m i n o i d s  w e r e  t h e  n e x t  h i g h e s t  f o l l o w e d  by 
v i n e s  and shrubs  i n  bo th  years ,  Ferns  and f o r b s  
p r o d u c e d  more g r e e n  f o r a g e  i n  1978 (wet  y e a r )  
t h a n  i n  1980  ( d r y  y e a r ) ,  Lack of precipitation 
i n  1980 d i d  n o t  a f f e c t  t h e  p r o d u c t i o n  o f  t r e e s  
and s h r u b s  on u p l a n d  s t a n d s .  P r o d u c t i o n  o f  
v i n e s  i n  1980 was n e a r l y  50 p e r c e n t  l e s s  t h a n  i n  
1979. I n  u p l a n d  s t a n d s  f o r b s  d e c r e a s e d  5 8 X ,  
graminoids  decreased  61X and f e r n s  decreased 95% 
from October, 1979 t o  October, 1980, 

I n  t h e  b o t t o m l a n d s  woody p r o d u c t i o n  
a c c o u n t e d  f o r  8 7 %  and 95% o f  t h e  t o t a l  p r o d u c -  
t i o n  i n  1979 and 1980, r e s p e c t i v e l y .  Vines were 
t h e  h i g h e s t  a v a i l a b l e  g reen  f o r a g e  f o l  lowed by 
t r e e s  and shrubs  d u r i n g  both years.  Hardest  h i t  
by t h e  l a c k  of  m o i s t u r e  i n  1980 w e r e  f o r b s  and  
f e r n s .  No p r o d u c t i o n  o f  f e r n s  was r e c o r d e d  i n  
1980. 

B a s e d  u p o n  t h e  y i e l d  v a l u e s  o b t a i n e d  
s t o c k i n g  r a t e s  w e r e  e s t i m a t e d  f o r  t h e  a r e a  
(Smeins and Hinton 1981). During 1979 approxi-  
m a t e l y  180 a c r e s  would b e  necessa ry  t o  c a r r y  one 
animal  u n i t  f o r  one year ,  w h i l e  i n  1979 i t  would 
have  r e q u i r e d  about  285 acres .  Obvious ly  t h i s  
r a t h e r  c l o s e d  canopy  p i n e  d o m i n a t e d  f o r e s t  
produces minimal browse and herbage f o r  an imal  
consumpt ion .  When i t  i s  c o n s i d e r e d  t h a t  p i n e  
s e e d l i n g s  and s a p l i n g s  a r e  major c o n t i b u t o r s  t o  
t r e e  b rowse  i n  t h e  u p l a n d s  t h i s  would  f u r t h e r  
reduce  t h e  animal  c a r r y i n g  capac i ty ,  

Spec ies  c o n t r i b u t i o n  t o  browse and herbage 
y i e l d  was q u i t e  v a r i a b l e  f rom s t a n d  t o  s t a n d .  
Below a r e  l i s t e d  s p e c i e s  w i t h i n  each growth form 
c l a s s  t h a t  were primary c o n t r i b u t o r s  t o  biomass 
y i e l d  i n  upland s tands.  Spec ies  marked w i t h  a n  
a s t e r i s k  had  c o n s i s t e n t l y  h i g h  v a l u e s  a c r o s s  
s t a n d s .  

Trees :  Cornus f l o r i d a ,  Liquidambar 
s t y r a c i f  l u a ,  Pinus e c h i n a t a ,  & 
~ a l u s t r i s .  P. taeda*. Ouercus 

r - p z -  

s t e l l a t a * ,  Rhus 
S a s s a f r a s  a lbidum 

Shrubs : americana, I l e x  
c e r i f  era*,  

Vaccinium arboreum, V, stamlneum, 
Viburnum dentatum 

Vines: Berchemia scandens,  Celsemium 
sempervirens*,  Rhus toxicodendron,  
Rubus spp*., Smilax r o t u n d i f o l i a ,  
V i t u s  r o t u n d i f o l i a  





Table 5. 
Vines : Gelsemiurn sempervirens*, M i t c h e l  l a  

, Smilax 9 & 
ro tundi f  o l i a ,  V i t u s  r o t u n d i f o l i a  

Graminoids: Chasmanthium s e s s i l i f l o r u m ,  
spp., Ctichanthelium spp, 

October 1919 October 1980 
Ferns:  Osrnunda clnnamonomea* 

Trees 
Shrubs 
Vines 

C o r r e l a t i o n  c o e f f i c i e n t s  were c a l c u l a t e d  
f o r  b iomass  v a r i a b l e s  a g a i n s t  measured  p l a n t  
c h a r a c t e r i s t i c s  f o r  O c t o b e r ,  1979  and O c t o b e r  
1980 (Smeins and H i n t o n  1981). S i n c e  most  
s t a n d s  had s i m i l a r  v a l u e s  f o r  b a s a l  a r e a ,  canopy 
c o v e r  and o t h e r  v a r i a b l e s ,  most  correlations 
were r e l a t i v e l y  low. S i g n i f i c a n t  f a c t o r s  ( p 5  
8.05) t h a t  n e g a t i v e l y  a f f e c t e d  b iomass  a c r o s s  
a l l  s t a n d s  were h i g h  v a l u e s  o f  canopy  c o v e r ,  
b a s a l  a r e a ,  dbh,  age ,  n i d d l e s t o r y  canopy  and 
o v e r s t o r y  h e i g h t .  A 1 1  had r v a l u e s  b e t w e e n  
-0.50 and -0.65. The r e s u l t s  i n d i c a t e d  t h a t  a 
m a t u r e  p i n e  d o m i n a t e d  f o r e s t  w i l l  l i k e l y  h a v e  
low p r o d u c t i v i t y  w i t h  r e g a r d  t o  browse and 
herbaceous f o r  age. 

T o t a l  Woody 

Graminoids 
Forbs 
Ferns 

T o t a l  Herbaceous 

Grand T o t a l  

October 1979 October 1980 
Synthes i s  

Trees 
Shrubs 
Vines 

Upland  v e g e t a t i o n  on t h e  s t u d y  a r e a  i s  
s i m i l a r  t o  t h e  oak-p ine  f o r e s t s  of t h e  u p p e r  
c o a s t a l  p l a i n  (Braun 1950). Bottomland vege ta -  
t i o n  resembles  h e r  s o u t h e r n  f l o o d p l a i n  f o r e s t .  
V e g e t a t i o n  on t h e  a r e a  i s  s i m i l a r  t a  t h a t  
s t u d i e d  by Quar te rman and K e e v e r  (1962) .  They 
s t a t e d  t h a t  14 s p e c i e s  of p l a n t s  were t h e  "core 
o f  s p e c i e s  t y p i c a l  o f  t h e  pine-hardwood and 
e a r l y  hardwood communi t ies"  which t h e y  c a l  l e d  
t h e  sou thern  mixed hardwood f o r e s t .  Twelve of 
t h e i r  f o u r t e e n  core  s p e c i e s  were presen t  on t h i s  
s t u d y  a r e a  which s u g g e s t s  t h a t  i t  i s  c l o s e l y  
r e l a t e d  t o  t h e i r  sou thern  mixed hardwood f o r e s t .  

T o t a l  Woody 97 7 7 

Graminolbds 
Forbs 
Ferns 

T o t a l  Herbaceous 15 5 

Grand T o t a l  112 82  

Forbs : Quercus l a u r i f o  l i a  and Carya were t h e  two 
s p e c i e s  n o t  p r e s e n t  on  t h e  s t u d y  a r e a .  
A l t h o u g h ,  Quar te rman and K e e v e r  (1962) s t a t e d  
t h a t  t h e r e  was no s t r o n g  i n f l u e n c e  of s o i l  mois- 
t u r e  on  community t y p e ,  Marks and Harcombe 
(1975)  showed t h a t  a m o i s t u r e  g r a d i e n t  was t h e  
cause f o r  h igh  b e t a  (between-habitat) d i v e r s i t y  
on f o r e s t s  o f  t h e  Texas  c o a s t a l  p l a i n .  I t  i s  
apparen t  from d a t a  p r e s e n t e d  h e r e  t h a t  s p e c i e s  
o f  t h e  s o u t h e r n  mixed hardwood f o r e s t  on  t h i s  
s t u d y  a r e a  f o l l o w  a  s o i l  mois tu re  g r a d i e n t  which 
i n c o r p o r a t e s  t h e  i n t e r a c t i o n  of s o l 1  depth,  s o i l  
t e x t u r e ,  and topographic p o s i t  ion, 

b i f  l o r a  

Graminoids: Chasmanthium s e s s i l i f l o r u m * ,  
D i c a n t h e l i  

9 

Panicum anceps, P, brachyanthum*, 

Ferns:  Pter idiurn 

For bottomland s t a n d s  t h e s e  s p e c i e s  c o n t r i -  
buted s i g n i f i c a n t 1  y t o  browse and herbage y i e l d .  W i t h i n  t h e  s t u d y  a r e a ,  l i t t l e  t i m b e r  

h a r v e s t i n g  has occurred s i n c e  t h e  e s t a b l i s h m e n t  
o f  t h e  N a t i o n a l  F o r e s t  (1936). Records  show 
t h a t  much of t h e  s t u d y  a r e a  was s e v e r e l y  th inned  
o r  c l e a r c u t  sometime p r i o r  t o  1941  ( R i n t o n  
1981). S i n c e  t h a t  t i m e ,  t h e  s t u d y  a r e a  h a s  had 
no b u r n i n g  o r  t i m b e r  h a r v e s t i n g ,  e x c e p t  f o r  a 
few s m a l l  c l e a r c u t s  d u r i n g  t h e  l a t e  1970%- 
Many r e g e n e r a t i n g  o r  remnant  hardwoods were  
g i r d l e d  which  h a s  s l o w e d  t h e  r a t e  o f  hardwood 
ingress .  Since t h e  e a r l y  1940's t h e  f o r e s t  has  
regenera ted  i t s e l f  and became dominated by p i n e  

Trees : c a r o l  iniana*,  

a 1  ba, Quercus 
t i n e t o r i a *  

Shrubs: americana, 
c e r i f e r a ,  Vaccinium stamineum*, 
Viburnum d e n t a t a n  



species .  The importance of p ine  i n  t h e  p r e s e n t  
f o r e s t ' s  o v e r s t o r y  i s  a p p a r e n t  and a g e s  o f  
upland o v e r s t o r y  dominants (p ines )  i n d i c a t e  t h a t  
most  i n d i v i d u a l s  a r e  be tween  50 and 60 y e a r s  
o ld .  

P ines  ranged from 60 t o  91% of a l l  i n d i v i -  
d u a l s  i n  all d i a m e t e r  c l a s s e s  a c r o s s  a l l  s o i l  
s e r i e s  on upland s i t e s ,  w h i l e  oaks ranged from 6 
t o  252 ( N i n t o n  1981). Upland  p i n e s  i n c l u d e d  
l o b l o l l y ,  s h o r t l e a f  and l o n g l e a f  w h i l e  upland 
o a k s  i n c l u d e d  p o s t  o a k ,  r e d  o a k  and b l a c k j a c k  
oak, On bottomland s i t e s ,  p ines  ranged front 50 
t o  59% and o a k s  r a n g e d  f rom 1 3  t o  41% o f  t h e  
i n d i v i d u a l s  a c r o s s  a 1  1 s i z e  c l a s s e s ,  Bottomland 
s i t e s  have  p r i m a r i l y  l o b l o l l y  p ine  and red  and 
w h i t e  oaks .  L iqu idambar  (sweetgum) and 
( h i c k o r y )  were c o n t r i b u t i n g  e l e m e n t s  on  some 
u p l a n d  s i t e s .  (magno 1 i a ) ,  Fagus  
(beech), Nyssa (blackgum) and Acer (maple) were 
c o n t r i b u t i n g  e lements  on bottomland s i t e s .  

I n s p e c t i o n  of  s i z e  c l a s s  d i s t r i b u t i o n  
between p ines  and hardwoods i n d i c a t e s  t h a t  most 
p ines  a r e  i n  t h e  l a r g e r  s i z e  c l a s s e s  w h i l e  hard- 
woods have t h e i r  g r e a t e s t  numbers i n  t h e  lower 
s i z e  c l a s s e s  (Hinton 1981). These d a t a  c l e a r l y  
suggest  t h a t  hardwoods w i l l  p o t e n t i a l l y  r e p l a c e  
o r  a t  l e a s t  become co-dominant wi th  t h e  p i n e s  i f  
l e f t  u n d i s t u r b e d .  T h i s  s u c c e s s i o n a l  t r e n d  
agrees  wi th  p rev ious  o b s e r v a t i o n s  f o r  f o r e s t s  i n  
e a s t e r n  Texas (Quarterman and Keever 1962, Marks 
and Harcombe 1981). 

The c l o s e d  canopy  of  most s t a n d s  r e d u c e s  
y i e l d  o f  h e r b a c e o u s  a n d  b r o w s e  s p e c i e s .  
G e n e r a l l y  l e s s  t h a n  300 l b / a c r e  o f  f o r a g e  i s  
a v a i l a b l e .  Much of t h i s  c o n s i s t s  of p ines  which 
a r e  r e l a t i v e l y  u n p a l a t a b l e  t o  most herb ivores .  

LITERATURE CITED 

Braun, E. L. Deciduous f o r e s t s  of e a s t e r n  North 
America. The B l a c k i s t o n  Company, P h i l a d e l p h i a ,  
PA. 1950. 

Bruce ,  D. A New way t o  l o o k  a t  t r e e s .  J o u r n a l  
of Forestry.  53:163-167; 1955. 

C o r r e l l ,  D. S.; J o h n s t o n ,  M. C. M a n u a l  o f  
v a s c u l a r  p l a n t s  o f  Texas. Renner ,  TX: Texas  
Research Foundation; 1970, 1  881 p. 

D o l e z e l ,  R.; Srneins F, E. S o i l  of t h e  l o b l o l l y -  
s h o r t l e a f  p i n e - h a r d w o o d  t y p e ,  A n g e l i n a  
Nat iona l  Fores t ,  Texas. In: Proceedings of t h e  
Southern E v a l u a t i o n  Workshop. 1987. May 26-27. 
Long Beach,  HI: Compi led  a: He H. P e a r s o n ;  F. 
E. Smeins. U.S. Depar tment  of A g r i c u l t u r e ,  
Fores t  S e r v i c e ,  Southern E v a l u a t i o n  Workshop 
1987, 

H i n t o n ,  J. Z. V e g e t a t i o n ,  e d a p h i c  a n d  
t o p o g r a p h i c  i n t e r r e l a t i o n s h i p s  i n  a n  E a s t  
Texas Forest.  C o l l e g e  S t a t i o n ,  TX: Texas A&M 
Univers i ty ;  1981. 87 p. M,S. Thes i s ,  

Husch, B.; M i l l e r ,  C. I., B e e r s ,  T. W, F o r e s t  
m e n s u r a t i o n .  New York, NY: The R o n a l d  P r e s s  
Company; 1972. 

Lernmon, P, E. A s p h e r i c a l  d e n s i o m e t e r  f o r  
e s t i m a t i n g  f o r e s t  o v e r s t o r y  d e n s i t y .  F o r e s t  
Science 2:314-320; 1956, 

Marks,  P. L.; Harcombe, P. A. F o r e s t  v e g e t a t i o n  
of t h e  Big Thicket  s o u t h e a s t  Texas, E c o l o g i c a l  
Monographs 5 1  :287-305; 1981, 

Q u a r t e r m a n ,  E.; K e e v e r ,  C. S o u t h e r n  m i x e d  
hardwood f o r e s t :  C l i m a x  i n  t h e  s o u t h e a s t e r n  
c o a s t a l  p l a i n .  E c o l o g i c a l  Monographs 3: 167- 
185; 1962. 

S m e i n s ,  F. E.; H i n t o n ,  J. Z. V e g e t a t i o n  
i n v e n t o r y  i n  t h e  l o b l o l l y - s h o r t l e a f  p ine  type,  
Angel ina Nat iona l  F o r e s t ,  Texas. F i n a l  Report 
FS-SO-1701-3.16, A l e x a n d r i a ,  LA: U.S. 
Depar tment  o f  A g r i c u l t u r e ,  F o r e s t  S e r v i c e .  
Southern F o r e s t  Experiment S ta t ion .  1981. 142 
P  * 

S o i l  C o n s e r v a t i o n  S e r v i c e .  N a t i o n a l  l i s t  of  
s c i e n t i f i c  p l a n t  names. U.S. Depar tment  o f  
A g r i c u l t u r e ,  S o i l  C o n s e r v a t i o n  S e r v i c e ,  
Lincoln,  NE. 1971. 

G o u l d ,  F. We The g r a s s e s  o f  Texas. C o l l e g e  
S t a t i o n ,  TX: Texas AGM U n i v e r s i t y  Press;  1975. 
653 p. 



BERPETGF#UTiA IG LOEtEfLLP-SRORTLUF PINE STPAIDS OF EAST TEXAS 

R ,  Hontague Whiting, J r , ,  Robert R ,  F l e e t  and Vincent A ,  Rakowitz 

Abstract.--Amghibians and r e p t i l e s  i n  s eed l i ng ,  s ap l i ng ,  
po le  and sawtimber p ine  s t ands  were s tud ied  i n  t he  Angelina 
Nat iona l  Fores t  i n  e a s t e r n  Texas, Antphibians ( e spec i a l l y  
f r ogs  and toads)  were more abundant i n  win te r  whi le  r e p t i l e s  
dominated i n  sp r i ng ,  Minter amphibians had a s t r onge r  
r e l a t i o n s h i p  wi th  t h e  a v a i l a b i l i t y  of ponds s u i t a b l e  f o r  
breeding than wi th  s tand  age o r  vege ta t ion  s t r u c t u r e ,  
Spring amphibians were more dependent on vege t a t i on  
s t r u c t u r e .  L izards  were t he  dominant r e p t i l e  dur ing  
win te r .  Spring r e p t i l e  co rnun i t i e s  were evenly balanced 
between l i z a r d s  and snakes.  General ly,  t he r e  were 
d i f f e r ences  i n  spec i e s  compositions between s tudy  a r e a s  i n  
t h e  amphibian and r e p t i l e  communities. 

Fores t  h a b i t a t s  a r e  e s s e n t i a l  f o r  many 
v e r t e b r a t e s .  Management f o r  wood and o the r  f o r e s t  
resources  o f t en  changes f o r e s t  s t r u c t u r e .  Various 
v e r t e b r a t e  spec ies  r e q u i r e  d i f f e r e n t  f o r e s t  age 
c l a s s e s  and s t r u c t u r e s  (Thomas 1979). Although 
w i l d l i f e  and timber can coex i s t  i n  a  managed 
f o r e s t  (Thomas 1979), coord ina t ion  of h a b i t a t  and 
timber management i s  necessary ,  e s p e c i a l l y  f o r  
many nongame w i l d l i f e  spec i e s  i n  t h e  southern  
f o r e s t s  (Conner e t  a l .  1975). 

The ob j ec t i ve  of t h i s  s tudy  was t o  de sc r i be  
t h e  spec i e s  compositions and r e l a t i v e  abundances 
of amphibians and r e p t i l e s  i n  p ine  s t ands  of 4 
d i f f e r e n t  t r e e  s i z e  c l a s s e s  w i th in  t h e  l o b l o l l y  
(Pinus taeda j - shor t leaf  (P. eckina ta )  
pine-hardwood ecosystem i n  e a s t e r n  Texas. 

METHODS AND MATERIALS 

Study a r ea s  were loca ted  w i th in  t he  Angelina 
National  Fores t  i n  San Augustine County, near  
Broaddus, Texas. The 4 s t ands  s e l e c t e d  were 
c l a s s i f i e d  by t r e e  s i z e  a s  s eed l i ng ,  s ap l i ng ,  po le  
and sawtimber. C r i t e r i a  f o r  s e l e c t i n g  and 
e s t a b l i s h i n g  s tudy  a r ea s  have been prev ious ly  
descr ibed  (Rakowitz 1983, Whiting and F l e e t  1985). 
For r e f e r ence ,  t h e  s tudy  areas s e l e c t e d  were 
nuatbered 9 (seed1 ing)  , 6 ( s ap l i ng ) ,  3  (pole j  and 
8 (sawtimber) by m i f i n g  and F l ee t  (L985), 

Within each s tudy  a r ea ,  5 l i n e  t r a n s e c t s ,  
each 984 f t  (300 m) long ( F i g ,  I ) ,  were 
pos i t ioned  ac ro s s  contours .  Transec ts  were 164 
f t  (50 m) a p a r t  and a t  l e a s t  t h a t  f a r  from a 
d i f f e r e n t  vege t a t i on  type.  Four 33 f t  (10 m) 
d r i f t  fences were i n s t a l l e d  a t  328 f t  (100 mj 
i n t e r v a l s  along each t r a n s e c t  (F i t ch  1951). 
Funnel t r a p s  were placed on both s i d e s  and a t  
each end of every fence,  thus  a  t o t a l  of 20 
fences  and 80 funne l  t r a p s  per  s tudy  a r ea  (Fig. 
1 ) .  Addi t iona l ly ,  4 hardwood boards,  forming 
a r t i f i c i a l  cover h a b i t a t ,  were sy s t ema t i ca l l y  
placed about each d r i f t  fence,  White polyethylene 
v i n y l  s h e e t s  were placed over  t h e  t r a p s  t o  p r o t e c t  
captured animals from d i r e c t  sun l i gh t .  

h p h i b i a n s  and r e p t i l e s  i n  each study a r e a  
were monitored w in t e r  (5 February-5 March) and 
sp r i ng  (5 April-4 Nay) dur ing  1979, 1980 and 1981, 
thus  a t o t a l  of 6 sampling per iods .  Winter and 
sp r i ng  sampling per iods  were chosen t o  inc lude  
peak breeding per iods  f o r  amphibians and r e p t i l e s ,  
r e spec t i ve ly  (Bishop 1943, Dickerson 1969). 

Traps and boards were checked a t  l e a s t  
every o t h e r  day dur ing  each 30-day sampling 
per iod ,  Each week, t r a n s e c t s  were walked dur ing  
the  day while  search ing  33 f t  on e i t h e r  s i d e  of 
the  l i n e  under logs ,  rocks,  discarded metal ,  
cardboard, and i n  t he  open f o r  r e p t i l e s  and 
amphibians, Also each week, male f r ogs  and toads  
i n  breeding choruses were censused along each 
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Figure 1, Schematic diagram of drift fence 
placement along transect lines and 
funnel traps and artificial cover 
about the drift fence. 

transect line at night. 
Captured animals were marked by toe clipping 

frogs, toads, salamanders and lizards (Martof 
1953), heat brandfng snakes (Clark 1971), or 
notching the carapace of turtles (Cagle 1933). 
Marked animals were released at the point of 
capture. 

Plant comunities of each study area were 
surveyed during summer 1980. Percent coverage 
parameters, including ground cover by type, 
understory cover by type, overhead obscurity and 
foliage density and characteristics of small and 
large vegetation were evaluated. Vegetation and 
soil survey methods are described elsewhere 
(Dolezel and Bolt 1979, Rakowitz 1983, Whiting et 
a l .  1983, tjhiting and Fleet 1985); weather data 
were taken from U.S. Forest Service records, 
Luf kin, Texas. 

Statistical Analyses 

Abundance (numbers of individuals), species 
richness {numbers of species), species diversity 
(Shannon and Id'eaver 1963) and equitability 
(Pielou 1966) were computed for pines, hardwoods 
and their combination for borh small and large 
vegetation. The Pearson chi-square test of 
homogeneity (Dixon and Brown 1981) and Kruskal- 
Wallis one-way analysis of variance by ranks (Nie 
and Hull 1981) with multiple comparisons (Daniel 
1978) were used to test differences in vegetation 
and soil characteristics between the study areas. 

Species compositions of the amphibian and 
reptile comunities were compared between study 
areas using the Pearson chi-square test of 
homogeneity. The same tests were used to compare 
the lizard and snake comunitfes between study 
areas during spring. Abundance, species diversity 
and equitability of amphibians and reptiles and 
abundance of individuals by herpetofauna taxa 
(1.e. salamanders, frogs and toads, turtles, 
lizards, snakes) were compared between study 
areas using KruskaZ-Wallis one-way analysis sf 
variance by ranks with multiple comparisons. 

The null hypothesis of no difference between 
groups was used and a significance level of 0.05 
was accepted for chi-square and Kruskal-Wallis 
tests, The "experimentwise error rate" was set 
at p-0,30 for canparing the mean ranks of groups 
(Daniel 1978). 

DESCRIPTION OF THE STUDY AREAS 

Soils 

Surface soil type was visually determined 
and selecred areas had relatively sandy surface 
layers. Although the percentages of soil types 
were significantly different between the study 
areas (Rakowitz 1983), soil texture, 
pemeability, drainage and water capacity, 
percent sfope and erosion hazard were similar 
(BalezeL and Rolt 1979). 

Vegetation 

The seedling study area contained no trees 
with a diameter at breast height (dbh) greater 
than 4.0 inches (100 mm).  During the study, many 
planted pine seedllngs died due to drought andlor 
damage by leaf-cutter ants (Atta texana). The 
dominant species was shining sumac (Rhus 
copallina) which comprised 42% of the plants 
present (Rakowitz 1983, ljhiting and Fleet 1985). 

The sapling area was characterized by a high 
density of sapling pines (>4" dbb). No trees 
were designated as dominants or as midstory due 
to crowding into 1 height level. Dominant 
species in the understory were blackberry (Rubus 
spp,) and poison ivy (Toxicodendron radicans), 

The pole and sawtimber study areas were 
characterized by a progressive trend toward 
increased height and dominance of the pines with 
increased stand age. The pole stand understory 
had large numbers of open patches dominated by 
loblolly pine seedlings. The open patches were - 
due to southern pine beetle (Dendroctonus 
frontalis) spots and old logging roads. 
The sawtimber understory was dominated by dense 
patches of poison ivy, Voody vines were more 
prevalent than in rhe other study areas. 

Comparisons Between Study Areas 

The most contrasting vegetation 
characteristics between study areas were the 
differences in the percentages of understory and 
ground cover. As successional patterns changed 
with increasing age, the open canopy with high 
percentages of bare soil and grasses shifted 



toward a dense canopy and the accumulation of a 
substantial litter layer. Sinee most 
amphibians and reptiles are terrestrial, these 
variations had a strong influence on the 
structure of the herpetofauna cornunities in the 
stands. Rakowitz (1983) and Cntiting and Fleet 
(1985) compared the vegetation of the study areas 
in detail, 

RESULTS &%'I> DISCUSSION 

A total of 649 amphibians of 15 species and 
764 reptiles of 23 species were recorded during 
the 3 year study, The buttemilk snake and the 
southern black racer were treated as separate 
species, AraphibLans (especially frogs and toads) 
were more abundant in winter while reptiles 
dominated spring samples, A notable seasonal 
difference was the emergence of box turtles 
during spring. Herpetofauna found in the study 
are classified in Table I .  

Winter Herpetofaunal Cornunities 

During the 3 winter censuses, 462 amphibians 
of 10 species and 218 reptiles of 15 species were 
recorded. 

.--Total numbers of amphibians 
recorded across stand ages created a U-shaped 
pattern (Table 21, Species compositions 
of amphibian populations were significantly 
different between areas as were differences in 
abundances and species diversity and equitability 
values, and in numbers of frogs and toads 
(Rakowitz 1983). Although species compositions 
of the study areas were different, occurrence and 
abundance during winter appeared to be more 
strongly related to the availability and 
longevity of intemittent ponds suitable for 
breeding than to stand age. 

The greatest numbers of amphibian species 
and individuals were encountered in the seedling 
study area (Table  2) which was adjacent to a 
large natural pond. Amphibians recorded in this 
area (especially frogs and toads) were presumed 
to be migrating toward the pond. The sapling and 
sawtimber areas also contained intermittent 
ponds; however, these were not as large or 
persistent as the seedling area pond, Although 
the pole area contained several intemittent 
streams, these drained rapidly after rainfall and 
provided very limited suitable aolphibian breeding 
habitat. As a result, the numbers of frogs and 
toads recorded in the pole study area were 
significantly Lower than in the other study 
areas. 

.--During winter, species 
compositions of reptiles were significantly 
different among study areas; reptile populations 
were different in abundances, with significantly 
fewer individuals recorded in the pole study 
area. Three species did show trends in numbers 
across the stands (Table 21, Northern fence 
lizards were m s t  abundant in the seedling area, 
This species prefers dry, sandy, open woods 
(Smith 19461,  Ground skinks were progressively 
more abundant in the older stands where greater 
percentages of Litter and increased numbers of 

decaying logs provided cover and Eoreging sites 
(Smith  19461, Semi-arboreal green arioles 
increased in numbers in the alder stands which 
contained higher densities of shrubby understory 
vegetation greater than 4-5 f t  I n  h e i g h t ,  

Forty-two southern coal sk3nks were recorded 
during winter samples while only 2 were recorded 
during spring samples, This suggests that the 
species is adapted to an annual winter ae r lv f ty  
cycle which is different from that of other 
Eumeces, The reason for the dispropsrtdsnately 
large numbers in the sap l ing  stand was nos c lea r ,  

Eastern hognosed snakes were the most cemon 
snake recorded during winter s a w l i n g ,  Winter 
activity by this species is probably an adaptation 
to syncronize with prey activ5ty. Hognosed snakes 
dig food items, primarily toads, from burrows in 
the soil. It is not a coincidence that the 
largest numbers of this snake, both in winter and 
spring, were recorded in the sapling area which 
also had the greatest number of Hurter" spadefoot 
toads, a large burrowing toad. 

Winter reptile populations were probably 
strongly influenced by fluctuations in 
temperatures, Lizards, with small, eas i ly  heated 
biomass, were able to become a c t i v e  i n  and exploit 
short periods of warm weather within the otherwise 
cold regime, Thus lizards were disproportionately 
represented in the winter sample when compared 
with snakes. 

Snakes, of larger biomass, were at a thermal 
disadvantage during winter and were  generally 
unable to become active during brief warning 
periods, The greater numbers of individuals and 
species of snakes recorded in winter were from the 
seedling and sapling study areas, These study 
areas accounted for 32 individuals of 9 species 
whereas only 9 indlviduaPs of 2 species were 
recorded in the pole and sawtimber study areas 
(Table 21, Greater snake activity within the 
seedling study area probably resulted from higher 
soil temperatures due to greater solar radiation 
through the reduced vegetation canopy. Feeding 
hognosed snakes ac-counted for the high numbers in 
the sapling study area, 

Spring Herpetofaunal Cornunities 

Ffve hundred fifty-four reptiles of 22 
species and 187 amphibians of 14 species were 
recorded during the 3 spring censuses. The 
seedling study area contained the greatest 
abundance of both amphibians and r e p t l l e s  (Table 
2) * 

hphibians.--Species compositions sf 
amphibians were signslfdcantky different between 
the study areas (RakowLtz 1983); spring amphibian 
populations were significantly different fn 
abundances only. 

hphibiaas were less than half as abundant in 
the spring censuses as in winter censuses al though 
more species were recorded. During spring, the 
majority of animals were trapped rather than 
recorded by call counts. Sinee arcs% spring 
amphibians were in the post-breeding condfcion, 
they were less dependent on water and were 
probably foraging or migrating when captured, 
Although the seedling area had the greatest 
numbers, the numerical differences between the 



Table 1. Class, order, family, scientific and comon names of 
amphibians and reptiles recorded on the study areas (Conant 
1975) ,  

Classification 

Class hphibia 
Order Caudata 
Family kbystomatidae 

Ambystoma maculatum 

bbystoma talgoideurn 
Family Plethodontidae 

Order Anura 
Family Pelobatidae 

Scaphiopus holbrooki hurteri 
Family Hylidae . . 

Pseudacris triseriata feriarum 
Family Bufonidae 

~ u f  o - valliceps 
Bufo woodhousei woodhousei - 

Family Ranidae 
Rana catesbeiana - 
Rana clamitans clamitans - 
Rana utricularia - 

Family Microhylidae 
carolinensf s 

Class Reptilia 
Order Testudines 
Family Emydidae 

Terrapene Carolina triunguis 
Terrapene ornata ornata 

Order Squamata 
Family Iguanidae 

Anolis carolinensis carolinensis 
Sceloporus undulatus hyacinthinus 

Family Scincidae 
~ukeces anthrac inus pluvialis 
Eumeces fasciatus 
Eumeces laticeps 
Scincella lateralis 

Family Teiidae 
~nkmido~horus sexlineatus sexlineatus 

Family Colubridae 
~oluber constrictor anthicus 
Coluber constrictor 
Ela~he obsoleta lindheimeri 
Heterodon platyrhinos 
Lamoro~eltis callinaster callinaster 

aes t ivus 
Thamnophis proximus groximus 
Thamnophis sirtalis sirtalis 

Family Elapidae 
Micrurus dulvius tenere 

Family Viperidae 
contortrix contortrix 
piscivorus leucostoma 

spotted salamander 
marbled salamander 
mole salamander 

dwarf salmander 

Hurter's spadefoot toad 

northern cricket frog 
southern gray treefrog 
northern spring peeper 
upland chorus frog 

gulf coast toad 
~oodhouse's toad 

bullfrog 
bronze frog 
southern leopard frog 

eastern narrow-mouthed 
toad 

three-toed box turtle 
ornate box turtle 

green anole 
northern fence lizard 

southern coal skink 
five-lined skink 
broadhead skink 
ground skink 

six-lined racerunner 

buttermilk snake 
southern black racer 
Texas rat snake 
eastern hognosed snake 
prairie kingsnake 
speckled kingsnake 
eastern coachwhip 
yellow-bellied water 
snake 
rough green snake 
western ribbon snake 
eastern gafter snake 

Texas coral snake 

southern copperhead 
western cottonmouth 



Table 2, Numbers of individual herptiles per species recorded on the seedling, sapling, 
pole and sawtimber study areas during winter and spring censuses of 1979-1981. 

Numbers of individuals 

Mlinter 
Study 

Taxa Seed Sap1 Pole Sawt  Total Seed Sapl Pale Sawt Total total 

WHIBIANS 
Dwarf salamander 1 3 13 6 23 
Marbled salamander - - 2 11 1 3  
Mof e salamander 8 - - 2 10 
Spotted salamander 7 1 -  - 8 
Bronze frog - - - - - 
Bullfrog - - - - - 
Upland chorus frog 7 2 1 32  42 
N. cricket frog 9 1 -  - 1 0  
S. gray tree frog - - - - - 
S, leopard frog 94 5 4 3 106 
Gulf coast toad - - - - - 
Hurter's spadefoot toad 5 59 - 1 65 
E ,  narrow-mouth toad - - - - - 
Woodhouse's toad 1 - - 7 8 
N. spring peeper 115 1 8  - 44 177 

No. Species 9 9 4 8 1 0  12  7 6 9 1 4  15  
No. Individuals 247 89 20 106 462 74 42 38  33  187 649 

REPTILES 
Ornate box turtle - - - - - 1 1 1 -  3 
Three-toed box turtle - - - - - 2 5 7 1 1 5  
Green anole 1 11 7 17 36  5 9 11 12  37 
N. fence lizard 3 8  3 - - 42 109 14 2 - 125 
Six-lined racerunner - - - - - 3 8 1 - - 39 
Broadhead skink - - - 1 1 - - 8 7 1 5  
Five-lined skink - 1 - 3  4 - 5 1 0  23 3 8  
Ground skink 4 5 1 3  23 45 5 19 54 55  133 
S, coal skink 1 37 3 1 42 - 1 1 -  2 
S, black racer 1 1 -  - 2 - 2 2 -  4 
E. coachwhip - - - - - 2 - - - 2 
S. copperhead - 4 2 6 1 2  1 23 15  23 62 
W. cottomouth - - - - - - - 1 -  1 
Prairie kingsnake I - -  - 1 3 - - - 3 
Speckled kingsnake - - - - - 1 - - - 1 
Buttermilk snake 3 1 -  - 4 14 9 3 - 2 6  
Texas coral snake 1 - - - 1 L 4 3 1 1 2  
E .  garter snake - 1 -  - 1 - - - - - 
Rough green snake - 1 - - 1 - 1 1 -  2 
E. hognosed snake 3 1 4  1 - 18 5  12 1 5  23 
Texas rat snake - - ... - - 1 I I 1  4 
W, ribbon snake 1 - - - 1 5 - - - 5 
Yellow-bellied water snake - - - - - 1 - 1 -  2 

No, Species 10 l i  5 6 15  16 15 17 9 22 2 3 
Nc. Individuals 54 79 26 5 1  210 197 107 122 128 554 7 64 

Total Species 19 1 8  9 14 25 28 22 23 1 8  36 3 8 
Total Individuals 301  168 46 157 672 271 149 160 161 741 1413 



areas were nuch reduced, r e f l e c t i n g  t h e  reduced 
r o l e  of t he  breeding pond. This  does sugges t ,  
however, t h a t  t h e  seedl ing  s tudy  a r e a  provided 
optimum h a b i t a t  for a wider array of  ;amphibians 
than d l d  the o the r  s tudy  a r ea s .  For example, mole 
salamanders were recorded exc lu s ive ly  i n  t h e  
seed l ing  area during spring, A s  t e r r e s t r i a l  
a d u l t s ,  they are found In  grnund F t ~ r r o w s  i n  leose 
sand, o r  under l ogs ,  debris o r  Leaf L i t t e r  (Bishop 
1943, Hardy and Rapond  1 9 7 4 ) -  

Reptiles.--During sp r ing ,  spec i e s  
conpositions of reptiles were s i g n i f i c a n t l y  
d i f f e r e n t  between study a r ea s  as were numbers of 
individual r e p t i l e s  and numbers o f  l i z a r d s  
(Rakowftz 19831, The s eed l i ng  study area had a 
g r e a t e r  number s f  r e p t i l e s  than did t he  o the r  
s tudy areas (Table 2)- 

Far  lizards, spec i e s  compositions of t he  
seed l ing  and sapl ing  s t u d y  areas were 
s i g n i f i c a n t l y  d i f f e r e n t  from each o the r  and from 
t h e  po le  and s a w t b b e r  s tudy areas. Species  
compositions s f  t h e  La t t e r  2 s tudy  a r ea s  were no t  
d i f f e r e n t .  The d i f f e r ences  were probably due t o  
d i f f e r ences  i n  ground cover and dens i t y  of t h e  
understory and overhead f o l i a g e .  Six-lined 
racerunners  were most abundant i n  the  s eed l i ng  
a r e a  (Table 2 ) ;  i t  contained high percentages of 
bare s o i l  and vege t a t i ve  ground cover ,  necessary 
f o r  burrowing and forag ing ,  r e spec t i ve ly ,  This  
l i z a r d  i s  charac te r ized  5y a high metabolic  r a t e  
and requires high temperatures t o  be a c t i v e  
( S m i t h  59461,  It i s  not  su rp r i s i ng  t h a t  t h i s  
spec ies  was found only  i n  spr ing ,  A s  wi th  win te r  
censuses,  northern fence l i z a r d s  were abundant i n  
the  s eed l i ng  area. Abundance of  i n s e c t  prey may 
have been respons ib le  f o r  t he  r e l a t i v e l y  high 
numbers s f  t h i s  spec i e s ,  Both spec i e s  a r e  
t y p i c a l  o f  e a r l y  success iona l  s t age s  and were 
found i n  decreasing numbers o r  were absent  i n  the  
older s t ands ,  

Pour of t he  l i z a r d  spec i e s  observed a r e  
adapted t o  mature f o r e s t s  (Smith 1946, Conant 
19751, A s  with winter ,  numbers of green anoles  
and ground sk i aks  captured i n  sp r i ng  increased  
with stand age (Table 2)- Five-l ined sk inks  and 
broadhead sk inks  a r e  a l s o  climbing l i z a r d s ,  and 
p r e f e r  dead t r e e s  with Loose bark a s  forag ing  
s i t e s  and cover, These spec i e s  were absent  from 
the  s eed l i ng  area and genera l ly  increased  i n  
nunbers i n  the  o lde r  s tudy  a r e a s ,  

S u b s t a n t i a l l y  g r e a t e r  numbers of i nd iv idua l s  
and species of snakes were recorded during sp r i ng  
than dur ing  win te r  {Table 21, The southern  
copperhead was t h e  most cornonly encountered 
snake; b u t t e m i l k  snakes ranked second, Eas te rn  
hognosed snakes dropped from most abundant i n  t he  
win te r  sample to third i n  spr ing ;  i t s  numbers i n  
the sagling s tand  were associated w i t h  the  l a r g e  
numbers s f  spadefoot toads, During sp r i ng ,  snake 
species composition o f  the seedl ing  study a r e a  
proved t o  be s i g n i f i c a n t l y  d i f f e r e n t  from those  
sf  t he  o the r  s tands ,  Species  compositions of t he  
s a p l i n g ,  p a l e  and sawtimber s rudy  a r ea s  were not  
d i f f e r e n t  from each other, 

Herpetofaunal  Cornunity Changes Over Tine 

A gene ra l  drying t rend  pers is ted  dur ing  t h e  
3 years o f  t h e  s tudy  (Rakowitz 1983, Whiting and 
F l ee t  1985). Likewise, E a s t  Texas was subjec ted  
t o  a  severe  heat wave and drought during s u m e r  
1980, Due t o  high m o r t a l i t y  of the  p lan ted  p ine  
~ e e d l l n g c ,  t3e seedlirgg stand m a  burned and 
rep lan ted  between the  6979 and 1488 censuses and 
rep lan ted  again between t h e  1980 and 1981 
censuses, These f a c t o r s  d e f i n i t e l y  impacted t h e  
herpe tofauna l  c o m u n i t i e s ,  

Winter,--Increasing drought  condi t ions  had 
the  most severe impact on win te r  amphibians. 
Although numbers of spec i e s  remained r e l a t i v e l y  
cons tan t  over t he  3 year  s t u d y  per iod  (Table 3) ,  
numbers of i nd iv idua l s  dec l ined ,  e s p e c i a l l y  i n  
t h e  seed l ing  and s a p l i n g  s t u d y  a r ea s  (Fig. 2 ) .  
These declines were a r e s u l t  of reduced breeding 
s i t e s .  

During 1979, each study a r e a  had p o t e n t i a l  
breeding s i t e s .  The pond a s soc i a t ed  with t h e  
s eed l i ng  a r e a  a t t r a c t e d  a v a r i e t y  of spec i e s .  
R a i n f a l l  f i l l e d  i n t e m i t t e n t  ponds on t he  s ap l i ng  
a r e a  where a breeding aggregate of 37 Bur t e r ' s  
spadefoot  toads were recorded 2 days a f t e r  an 
i n t ense  r a i n f a l l  followed by a warming t rend .  
This spec i e s  is  s t imula ted  by heavy r a i n s  dur ing  
warm per iods ,  emerging i n  g r e a t  numbers t o  
migra te  t o  breeding pools  (Po r t e r  1967, Conant 
L975). Even with  the high moisture condi t ions  of 
1979, low numbers of salamanders, f rogs  and toads  
i n  t he  po le  s tudy  a r ea  were probably due t o  a  
lack of adequate breeding s i t e s ,  Dwarf 
salamanders, which a r e  most ly t e r r e s t r i a l  (Bishop 
L943), were captured in t h e  pole s tudy  a r ea  under 
a r t i f i c i a l  cover i n  r e l a t i v e l y  moist s i t e s  
ad jo in ing  an i n t e r m i t t e n t  s t ream. I n t e r m i t t e n t  
s t reams on t h e  sawtimber s tudy  a r e a  contained 
numerous p e r s i s t e n t  pools  t h a t  a t t r a c t e d  toads  
and f rogs  (Rakowitz 1983). The l a ck  of 
salamanders on t h a t  s tand  (Table 2)  seemed 
unusual s i nce  t h e r e  was abundant s u i t a b l e  h a b i t a t  
( r o t t i n g  l ogs ,  l e a f  l l t t e r ,  d e b r i s ,  ponds). 

Winter 1980 was considerably d r i e r  than 
w in t e r  1979. The only  r a i n f a l l  during the  census 
per iod  was accompanied by a decrease  i n  a i r  
temperature which e l imina ted  most herpe tofauna l  
a c t i v i t y .  Re l a t i ve ly  d ry  condi t ions  e l imina ted  
i n t e m i t t e n t  ponds i n  t he  s ap l i ng  and sawtimber 
s t ands ,  Although reduced i n  s i z e ,  t he  pond i n  
t he  s eed l i ng  a r e a  accomodaked a moderate 
populat ion of amphibians. 

There was a s i g n i f i c a n t  decrease i n  
abundance of amphibians i n  comparison with the  
1979 win te r  sample. No f rogs  o r  toads were 
recorded i n  the  s ap l i ng  s t u d y  area. Also, t h e r e  
was a 50% reduc t ion  i n  f rog  and toad numbers i n  
t h e  s eed l i ng  area,  Noticeable I n  the  s eed l i ng  
s tudy  a r e a  was the presence 06 marbled 
salamanders, which f requent  d r i e r  h a b i t a t s  than 
o the r  salamanders, and the  absence s f  mole 
salamanders, Reduced o v e r a l l  numbers mag a l s o  
have been the  r e s u l t  of m o r t a l i t y  due t o  h a b i t a t  
d i s turbance  by prescr ibed  burning i n  December 
1979 and machine p l an t i ng  of pine s eed l i ngs  i n  
January 1980. 



Table 3. Numbers of spec i e s  and i nd iv idua l s  of amphibians and r e p t i l e s  recorded on t he  
seed l ing ,  s ap l i ng ,  pole and sawtimber s tudy  a r e a s  dur ing  each smph ing  period.  
S i g n i f i c a n t  d i f f e r ences  between s t ands  by sampling per iod  a r e  a lso  noted,  

Winter Spring Yearly 

M H L B I A X S  
No, Species  
No. f n d i v i .  

REPTILES 
No, Species  
No. I nd iv i .  

ALL HERPTILES 
No, Species  
No, I nd iv i .  

AE/IPWIBIAMS 
No. Species  
No. I nd iv i .  

REPTILES 
No, Species  
No. Pndivi.  

ALL HEWTILES 
No. Species  
No. I nd iv i .  

AMPHIBiANS 
No. Species  
No. I nd iv i .  

REPTZLES 
No. Species  
No. I n d i v i ,  

ALL HERPTILES 
No. Species  
No. I nd iv i .  

aDenotes s i g n i f i c a n t  d i f f e r ences  (p < 0.05) between s t ands  by season. See Rakowitz (1983) 
f o r  s tudy  a r e a  rankings.  

Although 1981 abundances of amphibians were 
lower than 1980, t h e  d i f f e r ence  between years  was 
no t  s i g n i f i c a n t .  Numbers of i nd iv idua l s  i n  t he  
s e ed l i ng  a r e a  dec l ined ,  probably due t o  t he  
diminished inf luence  of t h e  pond and t h e  t r e e  
p l an t i ng  opera t ion  i n  January 1381. There was a  
s l i g h t  i nc r ea se  i n  n m b e r s  of i nd iv idua l s  i n  the  
s a p l i ng  and sawtimber s tudy  a r ea s .  The high 
number of spec i e s  i n  t h e  sawtimber a r e a  was due 
t o  increased  occurrence of s a l a m n d e r s  (Rakowitz 
1983). This  was t h e  only win te r  sampling period 
dur ing  which abundances of amphibians between 
t h e  s tudy  a r ea s  were no t  d i f f e r e n t ,  

Numbers of w in t e r  r e p t i l e s  showed no s t r ong  
p a t t e r n s  a c ro s s  t he  3 yea r s  (Fig. 2). I n  t h e  
s e ed l i ng  s tudy  a r ea ,  numbers of r e p t i l e  spec i e s  
and i nd iv idua l s  decreased from 1979 t o  1980, 
then increased  from 1980 t o  1981, This sugges ts  
tha t  the  combined e f f e c t s  of t h e  prescr ibed  burn 
and t h e  t r e e  p l an t i ng  between 1979 and 1980 were 
m r e  d e t r h e n t a l  t o  r e p t i l e s  than t r e e  p l an t i ng  
only,  which occurred between 1980 and 1981. 

Abundances i n  t h e  o lde r  s t ands  gene ra l l y  
increased  over  t he  3 yea r s ,  A s  a  r e s u l t ,  t o t a l  
numbers of r e p t i l e s  recorded d i d  no t  vary among 
years  (Fig. 2). However, snake popula t ions  of 
a l l  a r e a s  increased  i n  1981 when compared t o  t h e  
prev ious  w in t e r s  (Rakowitz 19831, probably due t o  
warm temperatures dur ing  Late February which 
s t imula ted  an e a r l i e r  emergence. . --Abundances of amphibians recorded 
dur ing  sp r i ng  were c o n s i s t e n t l y  lower than 
dur ing  win te r .  However, dur ing  1979 and 1980, 
numbers of spec i e s  were h ighe r  (Table 3) .  T o t a l  
numbers of i nd iv idua l  amphibians showed a 
d i f f e r e n t  t r end  ac ro s s  years  dur ing  sp r i ng  than 
win te r  (Fig.  2 ) .  Although amphibians a r e  l e s s  
dependent on waeer f o r  breeding dur ing  sp r i ng  than 
win te r ,  changes i n  abundances ac ro s s  yea r s  were 
r e l a t e d  t o  mois ture  condi t ions .  

During 1979, some sp r i ng  a q h i b i a n s  were 
a s soc i a t ed  with breeding s i t e s ,  Chorusing 
southern  gray t r e e f r o g s  were recorded on t h e  
s eed l i ng  and s ap l i ng  s tudy  a r e a s ,  as  were 
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Figure 2. Re la t ionsh ips  i n  numbers of amphibians and r e p t i l e s  recorded during win te r  and sp r i ng  sampling 
per iods  i n  1979, 1980 and 1981. 

Hur t e r ' s  spadefoot  toads  on t h e  s ap l i ng  s tand .  
On the  droughty s eed l i ng  s tudy  a r e a ,  presence of 
e a s t e r n  narrow-mouthed toads ,  which p r e f e r  moist  
s i t e s  (Conant 1975), was due t o  t he  abundance of 
a n t s .  A s  a  r e s u l t  of t h e  r e l a t i v e l y  low 
amphibian numbers recorded,  d i f f e r ences  among 
s tudy  a r e a s  were no t  s i g n i f i c a n t .  

During 1980, g r e a t e r  numbers of i nd iv idua l  
amphibians were recorded i n  t he  seed l ing ,  po le  
and sawtimber s tudy  a r e a s  than dur ing  1979. 
Although t o t a l  p r e c i p i t a t i o n  dec l ined ,  a  heavy 
March r a i n f a l l  recharged i n t e r m i t t e n t  ponds on 
the  s eed l i ng  and sawtimber s tudy  a r e a s ,  The 
increased  number of amphibians on t h e  po le  s tand  
may a l s o  have been due t o  t h a t  r a i n ,  Lack of 
r a i n f a l l  during the  a c t u a l  s tudy  period prevented 
the  emergence of spadefoot  toads i n  t he  s ap l i ng  
s tudy  a r ea ;  a s  a  r e s u l t ,  the  n u d e r  s f  
i nd iv idua l s  recorded t h e r e  dec l ined .  The 
abundance of amphibians i n  t he  seed l ing  s tudy  
a r e a  was s i g n i f i c a n t l y  g r e a t e r  than i n  t h e  
s a p l i ng  and pole  s tudy  a r ea s ,  but not  d i f f e r e n t  
from the  sawtimber s tudy  a r e a ,  Abundanees i n  
t he  s ap l i ng ,  po le  and sawtimber a r ea s  were not  
s i g n i f i c a n t l y  d i f f e r e n t .  

During 1981, t o t a l  nunibers of i nd iv idua l  

amphibians were s i g n i f i c a n t l y  lower than dur ing  
1980. Except t he  s ap l i ng  s tudy  a r ea ,  where low 
numbers were recorded both years ,  numbers of 
both spec i e s  and i nd iv idua l s  dec l ined .  Decl ines 
i n  numbers were due t o  t he  drought .  Few 
breeding amphibians were noted i n  1981, 
e s p e c i a l l y  i n  t he  seed l ing  s tudy  a r e a  (Table 3 ) .  
However, more e a s t e r n  narrow-mouthed toads were 
captured during t h i s  period than any o ther  
(Rakowitz 1983). h p h i b i a n  abundances between 
s tudy  a r ea s  were no t  s i g n i f i c a n t l y  d i f f e r e n t  i n  
1981. 

Rep t i l e s  were more abundant during sp r i ng  
than win te r  i n  a l l  s tudy a r ea s  each year ,  During 
sp r i ng  1979 and 1981, more i nd iv idua l s  were 
recorded i n  t he  s eed l i ng  s tudy  a r ea  than i n  t h e  
o the r  s tudy  a r ea s  (Table 3) .  During 1979, 
s i g n i f i c a n t l y  more i nd iv idua l s  were recorded i n  
t he  s eed l i ng  s tudy  a r e a  than  i n  t h e  s ap l i ng  and 
sawtimber s tudy  a r ea s .  This  was a r e s u l t  of high 
numbers of nor thern  fence l i z a r d s ,  which 
represen ted  approximately 80% of the  spr ing  1979 
r e p t i l e  sample, and s ix- l ined  racerunners  
(Rakowitz 1983). The conditions of the  s eed l i ng  
s tudy  a r ea  seemed t o  provide i d e a l  h a b i t a t  f o r  
those  spec i e s  (Smith 1946). 



DurLng spring 1980, reptile populations of 
the 4 study areas were not significantly 
different. This was due to a more even 
distribution in nmbers of snakes between study 
areas and the decrease in numbers of lizards in 
the seedling area (Table 2). Reduced numbers of 
fence lizards and racerunners were probably a 
result of the tree planting activities, The 
increase in reptile abundance of the sawtimber 
study area from 1979 to 1980 (Fig. 2) was the 
result of a fourfold increase in ground skinks 
(Rakowitz 19831, for which that stand contained 
excellent habitat (Smith 1946) .  

Overall reptile abundance decreased 
approximately 22X from 1980 to 1981. The decrease 
was concentrated in the pole and sawtimber stands; 
there were slight increases in the seedling and 
sapling stands. Ground skinks in the sawtbber 
stand were rare; only 3 were captured, compared to 
42 in 1980 (Rakowitz 1983).  Two relatively 
aquatic snakes were captured in the pole area, a 
yellow-bellied water snake and a western 
cottomouth. Both specimens were probably 
foraging out of the preferred habitat. These 
findings suggest that the drought had a greater 
negative impact on the reptile communities of the 
pole and sawtimber stands than on the seedling and 
sapling stands. 

CONCLUSION 

Species compositions and numbers of 
individuals of the amphibian communities were 
significantly different between the seedling, 
sapling, pole and sawtimber study areas during 
both seasons. The winter amphibian populations 
were probably more closely related to availability 
of ponds suitable for breeding than to stand age 
or vegetation structure. Most winter records of 
amphibians were from breeding choruses or 
aggregations. The fewer spring records were 
primarily captures of foraging or migrating 
individuals, Abundances of spring amphibians were 
more closely related to vegetational structure and 
thus stand age than were winter amphibian 
abundances. 

Based on different ecological strategies, the 
reptile comunity can be divided into lizards and 
snakes. In winter, lizards, of small biomass, 
became active during brief warm periods and were 
numerically over-represented when compared with 
snakes. Amount of canopy closure affects soil 
warming, so vegetation structure probably 
affected the amount of winter snake activity, As 
a result, numbers of snakes recorded in the older 
stands were low during winter. 

Temperature was not a factor affecting 
reptile abundances in the spring. Lizard 
populations were significantly greater in the 
seedling study area than in other study areas. 
Lizard species demonstrated both a functional and 
a numerical response to changing habitat 
conditions. High numbers of individuals of 
species adapted to early succession vegetation 
(six-lined racerunners, northern fence lizards) 
were responsible for the significantly greater 
lizard abundance in the seedling study area. 
Lizard species better adapted to older forest 

stands (green anoles, five-lined skinks, 
broadheaded skinks, ground skinks) were 
represented in greater numbers i n  the older 
stands, 

The spring snake comunity d l d  not show 
significant differences In total numbers between 
study areas. There were, however, differences in 
species eemposltion. The seedl ing  study area 
had more species and a more even distribution of 
numbers than did the other study areas. This was 
due to the presence of grassland species (prairie 
kingsnake, speckled kingsnake, eastern coachwhip, 
western ribbon snake). This shows that snakes 
responded to radical changes in vegetation 
structure by changes in species composition 
but not changes in numbers of individuals. 
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B LBT) fia SMALL CBWNTTIES OF LOBLOLLY-SHORTLEAF 
PTNF cTAW34 fK EAST TEXAS 

8 ,  Montague Whiting, Jr, and Robert R .  Fleet 

Abstract,--Species compositions and relative abundances 
of birds and mamals were investigated on 16 study areas in 
the Angelina National Forest in San Augustine County, near 
Broaddus, Texas, Four study areas were established in pine 
stands of each of the following tree sizes: seedling, 
sapling, pole, sawtimber. Generally, the highest nunibers of 
species and individuals of birds and small mamals were found 
In seedling study areas, &umbers of birds and mslmmals 
generally decreased as stand age and thus tree size 
increased. A drought after the 1st sample year adversely 
affected both birds and small mamals. As bird data were 
collected only during the 1st year following the drought, no 
trends could be developed. However, small mammals were 
censused 2 years thereafter, and several trends were evident, 
Cotton rat populations crash imediately following the 
drought, but rebounded strongly the following year. 
Excluding eastern woodrats, populations of the remaining 
small rodents also crashed after the drought, and did not 
recover in 2 years. Numbers of woodrats declined in the 
trapping period imediately following the drought, but had 
recovered by the following trapping period. 

INTRODUCTION 

In 1978, the Chief of the U,S, Forest Service 
approved the Southern Evaluation Project, The 
project was designed to study biological, 
physical, economic and social attributes as 
affected by timber, range and wildlife management 
in the southern United States (Pearson 1981). 
This study, which was a part of the Southern 
Evaluation Project, was designed to describe the 
species compositions and relative abundances of 
birds and mamals in seedling, sapling, pole and 
sawtimber tree size class stands in East Texas, 

Study areas were selected from a contiguous 
tract of approximately 8000 acres (3200 ha) in the 
pine-hardwood forest of the Angelina National 
Forest in San Augustine County, east of the 
Attoyac a m  of Sam Rayburn Reservoir, Four study 
sites, each approximately 2060 aeres (806 ha) were 
used. Within or adjacent to each study site, 4 
evenage pine stand study areas, classified by tree 
size as seedling, sapling, pole or sawtilaber, were 
selected. The 16 study areas varied somewhaat in 
size, but all were large enough to pemit 
establishment of strip transects totaling 22.5 

acres (9 ha) with appropriate buf f e r s ,  Study 
areas were selected on the basis of homogeneity 
of soils and overstory vegetation, Soils of the 
study areas included the Cuthbert, Lacerda, 
Renzel, Tenaha and Woodtell series (Dolezel and 
Bolt 1979). Detailed descriptions of each study 
area may be found in Whiting and Fleet (1985), 
The study areas were numbered as follows: 
seedling 1, 5, 9, 13; sapling 2 ,  6 ,  10, 1 4 ;  pole 
3 ,  7, 11, 15; and sawtimber 4, 8, 12, 16 ,  

METHODS 

All taxa were monitored using transects 984 
ft (300 m) long. Each study area had 3 such 
transects, thus 3 replications per study area, 
Transects were parallel in cardinal directions, 
at least 328 ft (100 m) apart, and no closer than 
246 ft (75 m) to a different vegetation type, To 
facilitate travel, transect lines were cleared of 
brush as needed, Perpendicular dis tances  were  
marked at 164 ft intervals along each transect 
line (Whiting et ale 19831, 

Vegetation 

Vegetation of each study site was 
exrensively inventoried by other scfentists 

R. Mntague Whiting, Jr , ,  Associate Professor, and Robert R. Fleet, Research Associate, School of 
Forestry, Stephen F,  Austin State University, Nacogdoches, Texas 75962 (In cooperation with Southern 
Forest Experiment Station, Wildlife Habitat and Silviculture Laboratory, Nacogdoches, Texas 759621, 
Fleet's present address: Department sf Mathematics and Statistics, SFASU, Nacogdoches, Texas 75962, 
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Table I ,  Stand ages and s t r u c t u r a l  c h a r a c t e r i s t i c s  of l a r g e  vege t a t i on  (> 4.0 inches 
dbh) a s  t a l l i e d  on 18  1/10 ac r e  p l o t s  (= 1.8 ac r e s )  on each s tudy  a r ea  during 
s u m e r  1980, Average dbh and he igh t  va lues  f o r  s t ands  1 & 5 a r e  f o r  r e s i d u a l  
overs tory  t r e e s ,  h e r a g e  he ight  of t he  p ine  and hardwood s eed l i ngs  (grouped) 
a r e  shown i n  paren theses ,  

dbh ( inches)  

I Seedling T.3a 6.9 7 .oa ~ 5 . 4 ~  39.4 43.0 (5.9)' - ca 3 , s  
5 Seedling 4.7 5.5  5.4 50.0 35.1 36.4 (5,2)  - ca 2 .5  
9 Seedling - - - - ... - (2 .3)  0.5 

13 Seedling - - - - - - C5.9> - ca 3.5 

2 Sapling 4.8 4.8 4.8 28.9 29.5 28.9 
6 Sapling 5.6  5.4 5.6 34.4 29.2 34.4 

10 Sapling 5.3 5.8 5 .3  31.2 30.1 31.2 
14 Sapling 5 . 4  5.7 5.5 35.4 34.8 35.4 

3 Pole 8.4a 7.0 7.9 60.0 44.9 54.1 
7 Pole 10.8 6.6 9.6 64.9 43.6 59.0 

11  Pole 8.9 6.1 7.9 63.0 44.9 56.4 
15 Pole 10.8 6.5 9 .0  67.2 44.0 57.7 

4 Sawtimber 12.1 7 .9 9 .5  80.0 60.0 67.6 57.0 
8 Sawt imber 9.9 6.4 8.5 68.2 47.9 60.0 59 ,7  

12 Sawtimber I 1 . i  6.0 8 .5  ' 67.9 44.6 56.1 53.4b 
16 Sawtimber 11-7  6.7 9.5 74.5 47.2 62.3 45 ' 3  

a Ind i ca t e s  a d g n i f i c a n t  d i f f e r ence ,  a t  t he  0.05 l e v e l ,  between diameters  o r  he igh t s  
i n  s tands  of t h e  same t r e e  s i z e  c l a s s  (Kruskal - Wallis  t e s t ) .  Hardwoods were no t  
t e s t ed .  

I nd i ca t e s  a s i g n i f i c a n t  d i f f e r ence ,  a t  t he  0.05 l e v e l ,  between l i n e s  wi th in  the  
s p e c i f i c  s tudy  a r e a  (Kruskal - Wall i s  t e s t ) .  

Duncan's Mul t ip le  Range t e s t s  grouped ages of t he  po le  and sawtimber s tands  as  fo l low 
(youngest t o  o l d e s t ) :  Study a r e a  numbers 3 & 15; 15 & 7;  7 & 15; 16 & 11; 11 & 12; 
and 12, 4 & 8, Wowever, a  pa i red  t - t e s t  showed t h a t  the  p ines  on t h e  sawtimber s tudy  
a r e a s  were s i g n i f i c a n t l y  (P 2 0.05) o l d e r  than those  on t he  po le  a r ea s .  

C h a r a c t e r i s t i c s  of t h e  vege t a t i on  of t h e  s tudy  
a r e a s  a r e  d i scussed  i n  d e t a i l  i n  Mhiting and 
F l e e t  (1985). 

BIRDS 

A t o t a l  of 13,358 b i r d s  represen t ing  115 
spe c i e s  were recorded whi le  making 512 censuses 
during t he  2 year  s tudy  period (Table 2 ) .  In  a  
s i m i l a r  s tudy ,  Whiting (1978) recorded 13 spec i e s  
t h a t  we d i d  no t ,  and we recorded 17 t h a t  he d i d  
no t .  

Di f fe rences  Between Years 

There were no tab le  d i f f e r ences  i n  numbers of  
spe c i e s  and i nd iv idua l s  recorded between yea r s .  
For win te r  censuses,  numbers of i nd iv idua l s  
dec l ined  d r a s t i c a l l y  from 1980 t o  1981. Decl ines 
were 40, 52, 24, and 23% f o r  t he  seed l ing ,  
s a p l i ng ,  po le  and sawtimber s tudy  a r ea s ,  
r e spec t i ve ly .  Also, t h e r e  were s l i g h t  dec l i ne s  
i n  numbers of spec i e s  (Table 2 ) ;  these  dec l i ne s  
can be a t t r i b u t e d  t o  t h e  drought .  

The l a r g e r  dec l i ne s  occurred on t h e  younger 
age s tudy  a r ea s ;  probably t he  p l a n t s  i n  t he  
s eed l i ng  and s ap l i ng  s tudy  a r e a s  were more 
s u s c e p t i b l e  t o  t h e  drought than were those  of t h e  
po l e  and sawtimber s tudy  a r e a s ,  Ground forag ing  
spec i e s  such a s  bobwhites, cornon f l i c k e r s ,  
e a s t e r n  meadowlarks, white- throated sparrows, 
chipping sparrows and s la te -co lored  juncos were 
recorded i n  reduced numbers i n  1981. Other 
spec i e s  recorded i n  reduced numbers in 1981 
included cedar  waxwings, yellow-rumped warb le rs  
and rob in s  (Table 2) . 

For sp r i ng  censuses,  more b i r d s  were 
recorded i n  I981 than i n  1980 (Table 2), Numbers 
of i nd iv idua l s  increased  i n  a l l  s tands and 
numbers of spec i e s  increased  i n  a l l  but  t h e  
sawtimber s t ands ,  Reasons for t h e se  i nc r ea se s  
a f t e r  t he  drought a r e  unc lear .  Spring censuses 
s t a r t e d  a f t e r  30 Apr i l  i n  both years, we l l  a f t e r  
the  vege t a t i on  had r e s m e d  growth. More 
vege t a t i ve  ma te r i a l  may have been produced i n  t h e  
sp r i ng  a f t e r  t he  drought (1981) and thus  
increased  both feed ing  and ne s t i ng  s i t e s  f o r  a 
v a r i e t y  of b i r d s ,  



m
m

r
-

 
m

n
~

a
m

 
m

-
m

 
m

o
m

 
o

e
a

~
,

h
 

w
m

o
 

m
m

m
 

m
n

n
m

m
 

m
n

n
 



Table 2, Continued. 

Study a r e a  
Yearly and 

Sap l ing  Pole Sawtimber seasona l  t o  t a l e  
AOU Cornan name 
no, S c l e n t i f l c  nme 

Study 
t o t a l  

- #  

456 Eastern Phoebe W 
S 

46 1 W 
S 

465 W 
S 

477 M 
S 

488 Ft 
S 

495 Brom-headed Cowbird W 
Molthrua a t e r  -- S 

501 Eas te rn  Meadowlark W 
S 

506 Orchard Or W 
S 

507 Northern U 
S 

511 W 
S 

517  Purple Finch W 
purpureus S 

529 American Goldfinch W 
Carduel ia  t r i s t i a  S 

533 Pine S i s k i n  W 
Cardue l i s  S 

540 Vesper Sparrow W 
Pooecetes  graniineus S 

542 Savannah Sparrow W 
Passe rcu lus  sandwichensia S 

546 Grasshopper Sparrow W 
h o d r a m u s  savannarum S 

554 White-cromed Sparrow W 
Zonotr ichia  leucophrys S 

558 White-throated Sparrow W 
Zonot r i ch ia  a l b i e o l l i s  S 

560 Chipping Sparrow W .. - - 
S p i z e l l a  passe r ina  S 

563 F i e l d  Sparrow W 
S p i z e l l a  p u a i l l a  S 

567 Dark-eyed Junco W 
Junco h emalis  -+ S 

575 Bachman s Sparrow W 
a e s t i v a l i s  S 

581 ow W 
Meloepiza melodia S 

583 W 
S 

584 W 
S 

585 Fox Sparrow W 
P a s e e r e l l a  t l i a c a  S 

587 RuEous-sided Towhee W 
S 

59 3 W 
S 

595 Rose-breasted Grosbeak W 
Pheuct icua ludovicianue S 

597 Blue Grosbeck W 
Guiraca cae ru lea  S 

Continued on nex t  gage. 



Table 2, Continued. 

Study area 
Yearly and 

Pole Sawthber seasonal totals 
AOU Cowon name 
n ~ .  StSaaefiIPc name 

Study 
total - 

598 lndigo Bunting W 
Passerina S 

601 Fainted B W 
Paseerina cfris S 

604 Dickcissel W 
amerieana S 

608 et Tanager W 
Piranga olivacea S 

610 Tanager W 
rubra S 

621 Purple Kartin W 
S 
W 

Nirundo rus tica -- S 
614 W 

S 
619 W 

S 
622 Loggerhead Shrike W 

Lanius ludovicianua S 

624 Red-eyed Vireo W 
Vireo olivaceus S 

626 Philadelphia Vireo W 
Vireo S 

627 m i  W 
Vireo S 

628 Yellow-throated Vireo W 
Vireo flavifrons - S 

629 Solitary Vireo W 
Vireo solitarius S 

White-eyed Vireo W 
Vireo griseus S 
Black-and-white Warbler W 
Mniotilta varia S 
~wainson'a Warbler W 
Limnothlypis swainaonii S 
Worm-eating Warbler W 
Helmitheros vermivorus S 
Tennessee Warbler W 
Vemivora -- S 

6 4 8  Northern Parula W 
Parula americana S 

655 Yellow-rumped Warbler W 
Dendroica coronata S 

657 Magnolia Warbler W 
Dendroiea magnolia S 

658 Cerulean Warbler W 
Dendroica cerulea S 

660 Bay-breasted Warbler W 
Dendroiea castanea S 

663 Yellow-throated Warbler W 
Dendroi ca dominica S 

657 Black-throated Green War. W 
Dendroica virens S 

671 Pine Warbler M 
Dendroica S 

673 Prairie Warbler W 
Dendroica discelor S 

674 Ovenbird W 
Sekurus aurocapillus S 

Continued on next page. 



Table 2. Continued. 

Study a r e a  
Year 1 y and 

Seed l i n g  Po l e  Sawtimber seasonal  t o t a l s  
AOU Camon name 
no, S c i e n t i f i c  name 1980 1981 T o t a l  1980 1981 T o t a l  1980 1981 Tots1  b980 1981 Total 1980 1991 T o t a l  

Study 
t a b  taL 

676 Louisiana Waterthrush W - - - - - - - - - 
Selurus  motac i l l a  S - - -  - - - - 1 1  

677 Kentucky Warbler w - - -  - - -  - - - 
Eomoeus S 7 26 33 38 36 74 7 2 9  

68 1 lowthroat W - - -  - - -  - - - 
t r i c h a s  S 23 37 60 6 1 7  1 - 1  

683 Yellow-breasted Chat w - - -  - - - - - - 
I c t e r i a  v l r e n s  S 133 172 305 53 24 77 - - -  

684 -w= g - - -  - - -  - - -  
Wilsonia c i t r i n a  -- S 6 2 8  27 28 55 41 47 88 

687 h e r i c a n  Redstar t  
r u t  i c i l l a  

704 i r d  
Du-metella c a r o l i n e n s i s  

705 Brown Thrasher 
Toxostoma r u f m  

718 Carolina Wren 
Thryothorus ludovicianus 

721 House Wren 
aedon 

722 Winter Wren 

726 Brown Creeper 
Cer th ia  amerieans 

727 White-breasted Nuthatch 
S f t t a  c a r o l i n e n s i s  

729 Brown-headed Nuthatch 
S i t t a  p u s i l l a  

731 Tufted Titmouse 
Parus b ico lor  -- 

736 Carolina Chickadee 
Parus c a r o l i n e n s i s  - 

748 Golden-crowned Kinglet  
Regulus s a t r a p a  

749 Ruby-crowned Kinglet  
Regulus calendula 

751 Blue-gray Gnatcatcher 
P o l i o p t i l a  caeru lea  

755 Wood Thrush 
Hylocichla mustel ina 

757 Gray-cheeked Thrush 
Catharus minimus 

758 --h 
Catharus u s t u l a t u s  

759 Hermit Thrush 
Catharus g u t t a t u s  

761 h e r i c a n  Robin 
Turdus migratorius 

766 Eastern Bluebird 
S i a l i a  s i a l  is -- 
Tota l  spec i e s  

T o t a l  ind iv idua ls  W 1612 964 2576 956 456 1412 959 729 1688 847 652 1499 4374 2801 7175 
S 996 1227 2223 628 678 1306 586 659 1245 693 716 1409 2903 3280 6183 
C 2608 2191 4799 1584 1134 2718 1545 1388 2933 1540 1368 2908 7277 6081 13358 



Differences  Between Tree S i ze  Class  Study Areas 

Winter.--During winrer  surveys,  more b i r d  
spec ies  and i nd iv idua l s  were recorded i n  t he  
s ee d l i ng  s tudy  a r e a s  than i n  t he  o the r  s tudy  
a r e a s  (Table 2 ) .  These r e s u l t s  a r e  s i m i l a r  t o  
those  of o the r  s t u d i e s  ( m i t f n g  1978, Baggett 
1983) f o r  t h e  same reasons:  more f lock ing  
granivorous b i r d s  i n  the seedl fng  s t ands  than on 
t h e  o t h e r  s t ands .  Dieksan and f e g e l q u i s t  (1977) 
recorded g r e a t e r  win te r  b i r d  d e n s i t i e s  i n  young 
s a p l i ng  s tudy  a r ea s  which were described a s  
having c h a r a c t e r i s t i e s  f n t e m e d i a t e  between our  
seed l ing  and s ap l i ng  s tudy  a r e a s ,  This  sugges ts  
t h a t  high numbers of w in t e r  b i r d s  c h a r a c t e r i s t i c  
of p ine  s eed l i ng  s rands  may be maintained i n t o  t h e  
young s ap l i ng  s t age .  

Trends i n  n m b e r s  of spec i e s  were s i m i l a r  
between years  (F ig ,  I ) .  These t rends  seem t o  be 
i n t e m e d i a t e  between those found by Dickson and 
Sege lquis t  (1977), which showed a f l a t t e n e d  l i n e ,  
and by kfhiting (19781, which showed a  U-shaped 
curve. Trends i n  numbers of i nd iv idua l s  d i f f e r e d  
somewhat between s tudy  years  (F ig ,  1). This  was a  
r e s u l t  of reduced numbers of b i r d s  t a l l i e d  i n  t h e  
s e e d l i ng  and s ap l i ng  s tudy  a r e a s  dur ing  t he  winrer  
1981 censuses.  These t r ends  were s i m i l a r  t o  those  
found by Dickson and Sege lquis t  (1977), but  
d i f f e r e d  from those found by Whiting (1978). 

.--During both sp r i ng  surveys,  more 
spe c i e s  and i nd iv idua l s  were recorded on t he  
s e e d l i ng  s tudy  a r e a s  than on o the r  s tudy  a r e a s  
(Table 2). Tbese r e s u l t s  a r e  somewhat d i f f e r e n t  
from those  of o the r  r e s ea r che r s  working I n  s i m i l a r  
a r e a s  (Mhiting 1978, Dickson and Sege lquis t  1979, 
Baggett 1983), General ly,  numbers of spec i e s  and 
i nd iv idua l s  t h a t  we recorded i n  s eed l i ng  s t ands  
were h igher  i n  r e l a t i o n  t o  t he  o the r  s t ands  than 
was t h e  case  i n  o the r  s t u d i e s .  This  can be 
a t t r i b u t e d  t o  the  f a c t  t h a t  3 of our  s eed l i ng  
s tudy  a r e a s  were n a t u r a l l y  seeded southern  p ine  
b e e t l e  salvage a r e a s  r a t h e r  than s i t e  prepared,  

0 
SEEDLING SAPLING POLE S A W f  IMBER 

TREE SIZE CLASS 

plan ted  s tands .  The n a t u r a l l y  seeded s tudy  a r e a s  
were s t r u c t u r a l l y  and func t i ona l l y  more d ive r s e  
than the  p lan ted  s tudy  a r ea  (Whiting and F l ee t  
1985). 

Trends i n  numbers of spec i e s  and i nd iv idua l s  
between t r e e  s i z e  c l a s s  s t ands  f o r  our  sp r i ng  d a t a  
(Fig. 2)  a r e  very s i m i l a r  t o  t rends  f o r  our  w in t e r  
d a t a  (Pig. I ) .  However, t rends  i n  our sp r i ng  d a t a  
a r e  d i s s i m i l a r  t o  those  found by o the r  r e s ea r che r s  
Ib\lhiting 1938, Dickson and Sege lquis t  1979). This  
l ikewise  can be attributed t o  t he  f a c t  t h a t  stand 
s t r u c t u r e s  of our  s tudy  a r ea s  were d i f f e r e n t  from 
the  s t r u c t u r e s  descr ibed  by o the r  researchers .  

Di f fe rences  h o n g  Tree Size  Class  Study Areas 

.--During win te r  1980, 
d i f f e r ences  i n  t he  numbers of i nd iv idua l s  recorded 
among t he  seed l ing  s tudy  a r e a s  were s i g n i f i c a n t .  
Over twice as many b i r d s  were recorded on t h e  
p lan ted  seedl ing  s tand  (s tudy a r e a  9) a s  on any of 
t he  o the r  seed l ing  s t ands  (Table 3).  However, 59X 
of t he  b i r d s  recorded on the  p lan ted  s tudy  a r e a  
were juncos and rob ins .  When e a s t e r n  meadowlarks 
and chipping sparrows a r e  included,  t he se  4 
spec i e s  comprised 76.5% of a l l  b i r d s  recorded,  
During win te r  1981, d i f f e r ences  i n  numbers of 
i nd iv idua l s  recorded among t h e  4 seed l ing  s tudy  
a r e a s  were not  s i g n i f i c a n t  (Table 3) ;  however, 
d i f f e r ences  i n  numbers of spec i e s  were. Juncos, 
rob ins  and chipping sparrows were v i r t u a l l y  absent  
from the  p lan ted  s eed l i ng  s tudy  a r ea ;  b i r d  numbers 
were dominated by doves and meadowlarks, which 
comprised 77X of a l l  b i r d s  t a l l i e d  t he r e .  The 
number of spec i e s  recorded on t h a t  s tand  was 
s i g n i f i c a n t l y  lower than the  numbers recorded on 
t he  o the r  s t ands  (Wkiting and F l ee t  1985), When 
d a t a  f o r  both w in t e r s  were combined and t e s t e d  
among s t ands ,  d i f f e r ences  i n  numbers of 
i nd iv idua l s  were no t  s i g n i f i c a n t  (Table 3) .  The 
high numbers f o r  p lan ted  s tudy  a r e a  i n  1980 were 
o f f s e t  by the  low numbers i n  1981, 

SPECIES 
INDIVIDUALS 
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Figure 1. To t a l  numbers of b i r d  spec i e s  and i nd iv idua l s  recorded on t he  s eed l i ng ,  s ap l i ng ,  pole and 
sawtirobex s t u d y  a r ea s  during t he  w in t e r s  of 1980 and 1981, 



Table 3. To ta l  numbers of spec ies  and individual  b i r d s  and average specie8 d i v e r s i t y  (H') 
and e q u i t a b i l i t y  ( J )  values  by study a rea  number, year and season. Stands a r e  
grouped by tree s i z e  c l a s s .  

1980 1981 
Tree s i z e /  

Parane t e r  1 5 9 13 1 5 9 13 

SEEYDLIlVG ................................ Winter--------------------------------- 
Total  spec ies  2 4 25 19 3 2 2 8 3 1 14 2 6 8 ~ b  
Total  indlvid.  243 351 732 ~ 8 6 ~  265 347 158 184 
N ' 2.060 1.999 1.446 1 , 9 0 5 ~  2.153 1.901 0,621 1,863a'b 
J 0.896 0,887 0.712 0 . 8 2 2 ~  0.900 0,813 0.478 0 , 8 3 9 ~ ' ~  

................................ Spring--------------------------------- 
Total  spec ies  40 2 5 2 1 26a*c 4 2 3 2' 17 3Sa,b,c 

T o t a l f n d i v i d .  363 228 197 2 0 8 ~  375 329 199 324'jbb"' 
H ' 2.698 2.327 1.930 2 . 0 2 0 ~ ' ~  2.697 2.457 1.571 2.332"b*C 
J 0.935 0.922 0.888 0.893' 0.917 0.908 0,797 0.893""'~ 

SMLING 2 6 10 14 2 6 I0 14 ................................ Winter--------------------------------- 
Total  species  2 1 17 22 2 1 19 13 22 
Total  individ.  340 181 310 1 2 5 ~  174 102 101 ;;e,b 

H ' 1.578 1.605 1.446 1.661 1.712 1.396 1.334 1.430 
J 0.735 0.819 0.712 0.917 0.902 0,786 0.809 0 . 9 2 ~ ~  

................................ Spring--------------------------------- 
Total  species  2 2 25 2 1 27' 2 1 24 2 4 2 9  
Total  ind iv ld ,  184 155 115 1 7 4 ~  190 186 137 165;" 
N ' 2.026 2.082 1.849 2.23aa 1.792 1.972 1.825 2.033 
J 0,901 0.907 0.918 0.929' 0.844 0.892 0.906 0 . 9 1 8 ~ ' ~  

POLE 3 7 11 15 3 7 1 1 15 ................................ Winter--------------------------------- 
Total  species  15 20 19 22 17 2 2 19 17 
To ta l  individ . 157 388 246 168 152 265 174 138 
H " 1.703 1.848 1.837 1,743 1.732 1.847 1.880 1.864 
3 0.892 0.869 0.870 0,869 0.852 0,906 0.920 0.906 

................................ Spring--------------------------------- 
Total species  17 25 2 1 21a 18 2 1 19 21b 
Total  individ.  135 200 121 1 3 0 ~ "  163 213 142 1 4 1 ~ "  
H ' 2.056 2.121 1.916 1.876 1.942 2,047 1.810 2,017 
J 0.947 0.924 0.944 0.918 0.915 0.892 0,903 0.940 

SAmIMBER 4 8 12 16 4 8 12 16 ................................ Winter--------------------------------- 

Total  species  2 0 19 22 18 17 17 2 2 2 1 
Total  individ.  188 275 257 127 146 162 193 151 
H ' 1.915 1.626 1.912 1.704 1.860 1.712 1.930 1.855 
J 0.905 0.874 0.880 0.917 0.930 0.889 0.865 0.880 

................................ Spring--------------------------------- 
Total  spec ies  2 4 19 2 6 23' 2 4 16 23 2 3 
Total  individ.  206 158 187 142 166 160 225 165 
H" 2.251 1,968 2.251 2.088' 1.877 1,994 2.132 2.096 
J 
P 

0.939 0,920 0.938 0,932 0,886 0,924 0,921 0.928 

a Ind ica tes  a s i g n i f i c a n t  d i f fe rence ,  a t  the  0.05 l e v e l ,  between values f o r  study a reas  of 
the same tree s i z e  c l a s s  within a season (Rruekal-Wallis t e s t s ) ,  

Ind ice tes  a s i g n i f i c a n t  d i f fe rence ,  a t  the  0.05 l e v e l ,  when da ta  f o r  the  same season 
were combined and t e s ted  between study a reas  of the  same t r e e  s i z e  c l a s s  (Kruskal-Wallis 
t e s t s ) .  

C Zndicatee a signif icant  difference, at  the 0.05 leve l ,  when data were combined by year 
and t e s t e d  between study a reas  of the  same t r e e  s f z e  c l a s s  (Kruaksl-Wallis t e s t s ) .  



During spring 1980, the lowest numbers of 
species and individuals were recorded on the 
planted study area (Table 3). Approximately 37% 
more individuals were recorded on study area 1 
than on any of the other seedling study areas, 
Woodpeckers, flycatchers and brom-headed 
cowbirds were cornon, no doubt due to the 
abundance and size of residual pines and 
hardwoods within that study area (alting and 
Fleet 1985). During spring 1981, numbers of 
species and individuals recorded on the planted 
study area were significantly lower than were 
numbers for the other seedling study areas, The 
differences were due to land management practices 
and the drought. The planted study area Was 
burned and replanted between the 1980 and 1981 
spring censuses, This action, coupled with 
previous site preparation activites, resulted in 
a grassy ground cover. Except for a few 
scattered hardwood saplings, which were heavily 
used by indigo buntings, nesting sires were 
limited to ground nesting species. When data for 
the spring censuses were combined, there were 
significant differences in all parameters (Table 
3) 

Yearly differences, i.e. winter and spring 
data combined by year then compared among study 
areas, were significant for numbers of species 
and species diversity and equitability values for 
1980, and for all parameters in 1981 (Table 3 ) .  
In all cases, values for the planted study area 
were significantly lower than those of the other 
stands . 

Sapling study areas.--Differences in bird 
population parameters among the sapling study 
areas were not as pronounced as among seedling 
areas. During both winters, there were 
significant differences only between total 
numbers of individuals recorded among the sapling 
stands (Table 3). During winter 1981, numbers of 
species and individuals tallied were severely 
reduced from 1980. However, relationships 
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between the stands were similar, When winter 
1980 and 1981 data were combined, there were 
significant differences among stands in numbers 
of individuals and equitability values. Reduced 
abundances on study areas 6 and 14 (Table 3) were 
the result of high densities of pines which 
lintited production by seed bearing plants and 
thus reduced food availability for wintering 
granivores, 

During the spring 1980 censuses, 
significantly fewer species were recorded on 
study areas 2 and 10; significantly fewer 
individuals were recorded on study area 10 during 
both springs. Reasons for the low number of 
species in study area 2 are unclear; Low numbers 
of species and individuals in study area 10 
resulted from the lack of woody vegetation, 
vines, etc, in the understory. Herbaceous 
plants, which furnish nesting sites for very few 
species, dominated the understory (miting and 
Fleet 1985). Study area 14 was mechanically 
thinned between the winter and spring censuses of 
1980. The thinning appears to have had little 
impact on the bird communities, however. 

.--There were no significant 
differences in numbers of species, individuals, 
species diversity values or equitability values 
among the pole stands for either winter censuses 
or when winter census data were combined (Table 
3 ) .  Lack of differences among stands was a 
result of the transitory nature of winter birds 
inhabiting older stands which caused wide 
variations in the numbers of birds recorded 
(Noble and Hamilton 1976, Whiting 1978, Dickson 
and Segelquist 1979). During both spring census 
periods, highest numbers of individual birds were 
tallied in the study area 7 which was thinned in 
1979. In 1980 the differences were significant, 

Sawtimber study areas.--None of the 
comparisons made using either winter or spring 
data collected on the sawtimber study areas were 
significant (Table 3 ) .  As with the pole stands, 
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Figure 2. Total nunbers of bird species and individuals recorded on the seedling, sapling, pole and 
sawtinber study areas during the springs of 1980 and 1981. 



winter  n m b e r s  va r i ed  widely among censuses.  
During both seasons,  gene ra l l y  fewer spec i e s  bu t  
more i nd iv idua l s  were recorded i n  s t udy  a r ea s  
conta in ing  h igher  p ine  components i n  t he  
overs tory  (Flhiting and f l e e t  1 9 8 5 ) ,  

Sumary,--There were d i f f e r e n c e s  i n  b i r d  
cornuni ty  parameters  between d i f f e r e n t  t r e e  s i z e  
c l a s s e s .  zlnzong t r e e  s i z e  class stands, there 
were a l s o  d i f f e r e n c e s  between seasons.  We d id  
d e t e c t  s i g n i f i c a n t  d i f f e r e n c e s  between s tudy  
a r e a s  among seasons,  Di f fe rences  among win te r  
census per iods  were due t o  t he  s u m e r  drought 
which occurred between t he  s tudy  years .  
Throughout t h e  s tudy  a r e a s ,  numbers of win te r  
b i r d s  dec l ined  a f t e r  t h e  drought ,  A s  s t and  age 
increased ,  t he  magnitude of t h e  change decreased.  

Numbers of b i r d s  recorded dur ing  sp r i ng  
census per iods  increased  from t h e  predrought t o  
t he  postdrought  censuses,  As with w in t e r  b i r d s ,  
magnitude of t he  change decreased wi th  increased  
s tand  age. These d a t a  demonstrate t h a t  b i r d s  
i nhab i t i ng  o l d e r  s t ands  a r e  l e s s  a f f e c t e d  by 
c l i m a t i c  v a r i a t i o n  than those  of younger s tands .  

During the  3 year  s tudy  per iod ,  t h e r e  were 
6,851 smal l  mammals recorded,  inc lud ing  cap tures  
and r ecap tu r e s  (Table 4 ) .  For each of 6 study 
seasons,  t h e r e  were 10,752 t rap-n ights ,  f o r  a  
t o t a l  of 64,512;  approximately 1 smal l  mama1 
per  9.4 t rap-n ights  was captured.  Of t he  13 
spec i e s  captured,  h i sp id  co t t on  r a t s ,  e a s t e r n  
woodrats, co t t on  mice, fulvous ha rve s t  mice, 
golden mice and r i c e  r a t s  were t h e  most common, 
comprising approximately 43 ,  18 ,  18 ,  9 ,  8 ,  and 
3X, r e spec t i ve ly ,  of t he  t o t a l  cap ture .  

No at tempt was made t o  d i f f e r e n t i a t e  between 
new animals  and r ecap tu r e s  f o r  s h o r t t a i l  shrews, 
opossums, c o t t o n t a i l s  o r  f l y i n g  s q u i r r e l s .  

Shrews were too smal l  t o  t o e  c l i p  and t h e  l a t t e r  
3 were nontarge t  spec i e s ,  However, an opossrrm 
was d e f i n i t e l y  cap tured  twice and a f l y i n g  
s q u i r r e l  was cap tured  a t  l e a s t  3 t imes,  Cotton 
r a t s  were t h e  most s u s c e p t i b l e  t o  being 
recaptured  (Table 5) .  They comprised 30.8X of 
t he  i nd iv idua l s  captured and 43.1% of t h e  t o t a l  
captures,  These resul ts  are similar t o  those  of 
F l ee t  and Dickson (19841,  who recorded 36% of t h e  
i nd iv idua l s  and 58% of t h e  t o t a l  cap tures  a s  
c o t t o n  r a t s .  

Table 5. Capture-recapture c h a r a c t e r i s t i c s  
of s e l e c t e d  smal l  mammals, 

No. T o t a l  Pc t .  new 
Species  i nd iv ,  c ap t  , animals 

F, ha rve s t  mouse 
E , ha rves t  mouse 
Cotton mouse 
Golden mouse 
Rice r a t  
H. co t t on  r a t  
E , woodrat 
Pine vo l e  
House mouse 

T o t a l  3056 6601 2 = 46.3 

Some ind iv idua l s  were cap tured  a s  many a s  4 
seasons a f t e r  t he  i n i t i a l  cap ture  (Table 6 1 ,  
General ly,  t h e  l a r g e r  spec i e s ,  i , e ,  co t ton  r a t s  
and woodrats, were more l i k e l y  t o  be recaptured  
a f t e r  more than 1 t rapping  season.  No doubt 
body s i z e ,  a s  r e l a t e d  t o  energy needs, 
thermoregulatory e f f i c i e n c y ,  and s u s c e p t i b i l i t y  
t o  preda t ion ,  was p a r t i a l l y  respons ib le  f o r  t h i s  

Table 4 ,  Tota l  numbers of i nd iv idua l  mammals a s  recorded ( cap tu r e s  and recaptures )  by spec i e s  and 
season f o r  each year ,  w i th  s u b t o t a l s  by season and t o t a l s  f o r  t h e  whole s tudy  period.  

Numbers of i nd iv idua l s  

Winter S D ~  i n e  

Comon name S c i e n t i f i c  name 1980 1981 1982 Subt. 1980 1981 1982 Subt. T o t a l  

S h o r t t a i l  shrew Blar ina  brevicauda 15 4 9 28 11 3 8 22 50 
Fulvous ha rve s tmouse  Reithrodontomys fu lvescens  240 94 97 431 130 9 26 165 596 
Eas te rn  ha rve s t  mouse Reithrodontomvs humulis 2 0 0  2 0 0 0  0 2 
Cotton mouse 
Golden mouse 
Rice r a t  
Nispid co t t on  r a t  
Eas te rn  woodrat 
P ine  vo l e  
House mouse 
V i rg in i a  opossum 
Eas te rn  c o t t o n t a i l  
S. f l y i n g  s q u i r r e l  

Number spec i e s  
Number i nd iv idua l s  

Peromyscus gossypinus 546 83 7 3  702 473 39 29 541 1243 
Peromyscus n u t t a l l i  212 53 46 311 156 21 34 211 522 
Orvzonrvs ~ a l u s t r i s  128 8 0 128 52 1 7 60  188 

h i sp idus  
Neotoma f l o r i dana  
P i t p y s  pinetorum 
Kus musculus - 
Didelphis  v i rg in i ana  
Sylv i lagus  f l o r i danus  
Glaucomys volans 
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-&- E. WOOD RATS P 
TRAPPING PERIOD 

Tota l  numbers of r i c e  r a t s ,  h i s p i d  
co t t on  r a t s  and e a s t e r n  woodrats and 
s h o r t t a i l  shrews captured ( inc luding  
recaptures )  dur ing  each 14 day t rapping  
period . 

i n  o r  ad jacent  t o  any of the  s tudy  a r ea s  dur ing  
s u m e r  1980, 

The rap id  recovery of the  h i sp id  co t t on  r a t s  
from t h e  adverse impacts of t he  drought could be 
a t t r i b u t e d  t o  a  number of f a c t o r s .  The spec i e s  is 
extremely p r o l i f i c  (Burt and Grossenheider 1976) 
and is capable of r a p i d l y  co loniz ing  favorab le  
h a b i t a t ,  Almost 90X of t h e  co t t on  r a t s  captured 
were i n  s eed l i ng  s tudy  a r ea s .  Most of t he  
remainder were s ap l i ng  s tudy  a r ea  cap tures  (Table 
4 )  * 

Fulvous ha rve s t  mice and e a s t e r n  woodrats 
were a l s o  cornonly captured on t he  s eed l i ng  s t udy  
a r e a s ,  Captures of both spec i e s  increased  i n  
win te r  1982, al though no t  i n  t he  magnitude of 
c o t t on  r a t s  (Figs.  3 & 4 ) .  Nei ther  spec i e s  has  
the  b i o t i c  p o t e n t i a l  of co t t on  r a t s  (Burt and 
Grossenheider 197 6) , 

Neither  co t ton  mouse o r  golden mouse cap tures  
increased  i n  1982. Both spec i e s  a r e  seed-ea te rs  
(Burt and Grossenheider 1976), This  sugges ts  t h a t  
the  vege t a t i on  d id  no t  recover  s u f f i c i e n t l y  i n  t he  
sp r i ng  and s u m e r  of 1981 t o  a l low the se  2 spec i e s  
t o  i nc r ea se  i n  numbers. It is a l s o  pos s ib l e  t h a t  
competi t ion from t h e  2 r a t  spec i e s  adverse ly  
impacted t he  mice during 1982. 

Di f fe rences  Between Tree S ize  Class Study Areas 

To t a l  nuntbers of small  mama1 spec i e s  
captured d id  d i f f e r  among s tudy  years  and between 
t r e e  s i z e  c l a s s  s tudy a r e a s  dur ing  both seasons 
(Tables 4 and 7 ) .  During both t rapping  pe r i ods ,  
t o t a l  numbers of  spec i e s  and i nd fv idua l s  cap tured  
were h ighes t  i n  seed l ing  s tudy  a r e a s  and dec l ined  
a s  s tand  age increased.  

O f  t h e  13 spec i e s  captured,  a l l  except  f l y i n g  
s q u i r r e l s  were recorded a t  Least  once i n  s eed l i ng  
s t a nds ,  The co t ton  mouse was t he  on ly  spec i e s  
captured on a l l  16 s tudy  a r e a s ,  Fulvous ha rve s t  
mice, r i c e  r a t s  and co t t on  r a t s  were a l l  captured 
i n  g r e a t e r  numbers i n  s eed l i ng  s t ands  than i n  t h e  

remaining s t ands  ( F i g s ,  5 & 6 ) -  Numbers of 
woodrats, s h o r t t a l l  shrews and golden mice 
captured peaked i n  t he  s a p l i n g  s t ands ,  Nmbers of 
co t t on  mice were h ighes t  i n  t he  p o l e  s tudy a r ea s ;  
t h a t  i s  t h e  on ly  t a r g e t  species f o r  which number 
of c ap tu r e s  peaked i n  e i t h e r  t h e  po le  o r  sawtimber 
s t ands .  Numbers captured for a l l  o the r  spec i e s  
dec l ined  f rom the s ap l rng  ro  t h e  pole s tudy  areas, 
A s  compared t o  t h e  pole s t ands ,  numbers of 
woodrats and shrews increased  s l i g h t l y  i n  t he  
sawtimber s t ands ;  a l l  o t h e r  spec i e s  dec l ined  and 
fulvous ha rve s t  mice, r i c e  r a t s  and co t ton  r a t s  
were almost excluded ( F i g s ,  5 & 6). A s  would be 
expected, t h e  nuabers  of f l y i n g  s q u i r r e l s  cap tured  
were h ighes t  i n  t h e  sawtimber s tudy  a r ea s  (Table 
7 ) .  General ly,  our  data are similar t o  t h a t  of 
o the r  r e s ea r che r s  working i n  t h e  South (Atkeson 
and Johnson 1979, Mroll e t  ale 1980, Ri tch ings  
and Levy 1981, Smith 2983, F l e e t  and Dickson 
1984). 'dJhiting and F l ee t  (1985) d i s cus s  
s i m i l a r i t i e s  and d i f f e r e n c e s  i n  t h e  small  mama1 
co rnun i t i e s  i n  d e t a i l .  
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Figure 5 ,  T o t a l  numbers (winter  and sp r i ng  
comHdned) of fulvous ha rve s t ,  co t t on  
and golden mice captured i n  the  s tudy 
a r e a s  of each t r e e  s i z e  c l a s s .  

-m- G O m M  RATS 
-P. E. WOODRATS 

RICE RATS 
-&- ST. SHREWS 

SEEDLING SAPtl  NG POLE SAWTIMBER 
TREE SIZE CLASS 

Figure 4 ,  Tota l  n u d e r s  (winter  and sp r i ng  
combined) of r i c e  r a t s ,  co t ton  r a t s ,  
e a s t e r n  woodrats and s h o r t t a i l  shrews 
captured i n  t he  s tudy  a r ea s  of each 
t r e e  s i z e  c l a s s ,  



Table 7, To t a l  numbers of i nd iv idua l  mamals  by spec i e s  a s  recorded (cap tures  and recaptures )  i n  
s tudy  a r ea s  of each t r e e  s i z e  c l a s s  dur ing  w in t e r s  and sp r i ngs  of 1980, 1981 and 1982. 

Seedling Sapling Pole Sawtimber 

S h o r t t a i l  shrew 5 1 1 7  6 3 3 1 2  1 0 1 2  3 0 4 7  
F. harves tmouse  196 83 90 369 19 9 5 33 15 2 1 18 10 0 1 I1  
E. h a rve s t  mouse 1 0 0 1 1 0 0 1  0 0 0 0  0 0 0 0  
Cotton mouse 127 37 19 183 66 1 8 75 210 33 18 261 143 12  28 183 
Golden mouse 25 13 10 48 81 25 18 124 60 10 11 81 46 5 7 58 
Rice r a t  110 0 0 1 1 0  12 0 0 12 6 0 0 6  0 0 0 0  
H ,  co t t on  r a t  377 199 793 1369 21 14 33 68 3 0 3 6  0 0 1 1  
E, woodrat 37 54 91 182 124 64 147 335 20 11 32 63 33 0 44 77 
Pine vo l e  0 0 3 3  0 0 0 0  0 0 0 0  0 0 0 0  
House mouse 1 0 0 1  0 0 0 0  0 0 0 0  0 0 0 0  
S,  f l y i n g  s q u i r r e l  0 0 0 0 0 1 0 1  0 0 3 3  0 1 7 8  

T o t a l  Species  9 6 7 10 8 7 6 9  7 4 7 8  5 3 7 7  
To t a l  Ind iv id .  879 387 1007 2273 330 117 214 661 315 56 69 440 235 18 92 345 

S h o r t t a i l  shrew 
F. harves t  mouse 
E. h a rve s t  mouse 
Cotton mouse 
Golden mouse 
Rice r a t  
H ,  co t t on  r a t  
E. woodrat 
Pine Vole 
V i rg in i a  opposum 0 1 
E. c o t t o n t a i l  7 1 
S ,  f l y i n g  s q u i r r e l  0 0 

To t a l  Species  8 10 8 10 8 5 8 9  7 5 7 8  7 4 6 9  
To t a l  Ind iv id .  518 226 936 1680 342 178 233 753 289 47 47 383 221 41 58 320 

Dif fe rences  Among Tree S ize  Class  Study Areas 

There were s i g n i f i c a n t  d i f f e r ences  i n  
numbers of i nd iv idua l s  and spec i e s  d i v e r s i t y  and 
e q u i t a b i l i t y  va lues  among ? l l , t r e e  s i z e  c l a s s  
s tudy  a r ea s .  Co t t on t a i l s , *  opossums and f l y i n g  
s q u i r r e l s  were no t  used i n  c a l c u l a t i n g  spec i e s  
d i v e r s i t y  and e q u i t a b i l i t y  va lues .  Also, i n  some 
study a r e a s  we captured a s  many a s  11 i nd iv idua l s  
of 3 spec i e s  during a t rapping  per iod ,  y e t  
average spec i e s  d i v e r s i t y  and e q u i t a b i l i t y  va lues  
were zero (Whiting and F l e e t  1985). This  i s  a 
r e s u l t  of t h e  f a c t  t h a t  we captured members of 
only 1 spec i e s  on any given census-day. 

.--With t h e  exception of 
win te r  1982,  t h e r e  were s i g n i f i c a n t  d i f f e r ences  
between t h e  s eed l i ng  s tudy  a r ea s  i n  numbers of 
small  mamals  captured during each s tudy  season 
(Table 8). General ly,  numbers of cap tures  were 
lowest on t h e  s i t e  prepared,  p lan ted  seedl ing  
study a r ea ,  i . e .  9. This  was a  r e s u l t  of 
i n t e ns ive  s i t e  p r epa ra t i on  which took p lace  p r i o r  
t o  and dur ing  the  3 year  sampling period.  These 
a c t i v i t i e s  el iminated t he  d e b r i s  and smal l  woody 
p l a n t s  t h a t  were common on t he  o the r  s eed l i ng  
s tudy  a r e a s ,  However, a s  a  r e s u l t  of t he  
r e l a t i v e l y  moist s u m e r  of 1981, numbers of 
c o t t on  r a t s  captured i n  t h a t  s tudy  a r e a  i n  1982 

increased  t o  t h e  ex t en t  t h a t  t he  d i f f e r ences  
among s tudy  a r e a s  were not  s i g n i f i c a n t  during 
win te r .  I n  t he  sp r i ng ,  s i g n i f i c a n t l y  more were 
captured t h e r e  than on s tudy  a r ea s  5 and 13 
(Table 8) .  A s  co t t on  r a t s  a r e  herbaceous f eede r s  
and t h e  vege t a t i on  was dominated by g r a s se s  and 
herbaceous p l a n t s ,  t h i s  was no t  unexpected. 

During s e v e r a l  seasons,  numbers of spec i e s  
and i nd iv idua l s  captured were h ighes t  i n  s tudy  
a r e a  1 (Table 8) .  The s tand  was probably t he  
most d ive r s e ;  i t  had t h e  most r e s i d u a l  t r e e s  and 
t r e e  spec i e s .  Residual  t r e e s  were l a r g e r  than i n  
o the r  seed l ing  s t ands  (Table I ) ,  Also, more of 
t he  s tudy  a r e a  was occupied by a stream, which 
had water  i n  i t  more r e g u l a r l y  than o the r  
s eed l i ng  s tands .  F i n a l l y ,  a young p lan ted  p ine  
p l a n t a t i o n  was w i th in  240 f t  of t he  s tudy  a r e a .  
Mature mixed pine-hardwood s t ands  a l s o  juxaposed 
t he  s tudy  a rea .  Probably some of t he  animals 
captured were d i spe r s i ng  from adjacent  h a b i t a t s .  

When d a t a  were combined by season and t e s t e d  
between s tudy  a r e a s ,  t h e r e  were s i g n i f i c a n t  
d i f f e r ences  i n  numbers of cap tures  (Table 8) ; 
gene ra l l y  t h e  same was t r u e  when d a t a  was combined 
by year  and compared.. During 1982, co t t on  r a t s  
comprised 76, 74, 97 and 81X of cap tures  i n  s tudy  
a r ea s  1, 5,  9 and 13 r e spec t i ve ly .  This  
emphasizes t h e  b i o t i c  p o t e n t i a l  of t he  spec i e s  



Table 8, Tota l  numbers of spec i e s  and i nd iv idua l s  and average spec i e s  d i v e r s i t y  (Wr) and e q u i t a b i l i t y  (J) 
values  f o r  smal l  mamals  recorded i n  each s tudy  a r e a  by year  and season.  Combined seasona l  
va lues  a r e  a l s o  shown, 

Winter 

Average 
S tand 

- 
1980 1 

5 
9 

13 
1981 1 

5 
9 

13 
1982 1 

5 
9 

13 
Comb. 1 

5 
9 

13 

1980 2 
6 

10 
14 

1981 2 
6 

10 
14 

1982 2 
6 

10 
14 

Comb. 2 
6 

10 
14 

- 
1980 3 

7 
11 
15 

1981 3 
7 

11 " 

15 
1982 3 

7 
11 
15 

Comb. 3 
7 

11 
f 5 

Continued on next  page. 



Table 8 ,  Continued. 

Comb, 

a~ndicates a significant difference, at the 0.05 level, between values for study areas of the same tree 
size class within a season. Differences in numbers of species were not tested, 

b~ndicates a significant difference, at the 0.05 level, when data for the same 3 seasons were combined and 
tested between study areas of the sane tree size class. 

'Indicates a significant difference, at the 0.05 level, when data were combined by year ( i . e .  winter and 
spring) and tested between study areas of the same tree size class. 

and suggests that the 3 seedling areas which were 
mturally regenerated met cotton rat habitat 
requirements almost equally. 

.--During all 6 sampling 
periods, there were significant differences in 
numbers of captures among the sapling study areas 
(Table 8). Relatively high numbers in study 
areas 2 and 14 were due to the presence of 
windrows. Study area 14 was mechanically thinned 
in early spring 1980 and numbers of captures 
declined from winter to spring 1980 (Table 8). 
That numbers captured did not increase from 
winter to spring 1981 as did numbers in study 
area 2 was also related to the thinning, Low 
numbers in study areas 6 and 10 were because both 
had been clearcut, prescribed burned, then 
broadcast seeded to shortleaf pine, thus there 
were no windrows and very little debris present. 

.--During 1980 only, study 
area 3 ranked highest  In numbers of animals 
captured (Tabhe  8f, During spring, the 
differences were significant. High 1980 capture 
nuniberg were due tc the abundance of cotton and 
golden mice ( % i t f n g  and Fleet 1985). Both study 
area 3 and study area 15, which was directly 
across state highway 47 from study area 3, showed 
severe post-drought declines in numbers of 
animals captured, Rakowitz (1983) characterized 
the understory sf study area 3 as atypical, 
containing large nunifiers of open patches 
dominated by volunteer loblolly pine seedlings. 

From sumer 1980 to winter 1981, declines in the 
proportions of woody plants in the understory 
(Whiting and Fleet 19841, demonstrated that many 
of the pine seedlings present in 1980 died as a 
result of the drought, Before the drought, it is 
likely that these seedlings provided cover for 
the cotton and golden mouse communities. After 
the drought, suitable cover was no longer 
present. 

.--Significantly 
greater numbers of small mamals were captured on 
study area 8 than an other sawtimber study areas 
during spring 1980 (Table 8), High numbers of 
cotton mice and woodrats captured were a result 
of differing vegetational characteristics. Small 
vegetation on this stand was significantly 
different from that of the remaining sawtimber 
study areas in several ways (%icing and Fleet 
1985). There were more plant species and 
individuals and thus higher plant specfes 
diversity values were recorded there. Also, 
small vegetation was somewhat taller and 
dominated by poison ivy, (Toxicodendron radicans) 
and more grass occurred in the understory and 
ground cover (Rakowitz 19839, 

During winter 1981, only 12  individuals were 
captured in the sawtimber stands; the remaining 6 
were recaptures, During spring of that year, 
only 20 different individuals were captured, 
Numbers of individuals captured did not increase 
greatly in 1982, with 33 during winter and 28 



CONCLUSIONS during spring, These data support  Dueser and 
Shugart" (1978) suggest ion t h a t  o lde r  p ine  
c o rnun i t i e s  may be eco log i ca l l y  s a tu r a t ed ,  even 
a t  SOW rodent  densities, 

Sumary,---There were d i f f e r e n c e s  i n  the  
small  mama1 co rnun i t i e s  between t h e  var ious  t r e e  
s i z e  c l a s s  stands,  The seedling s tudy  a r ea s  were 
u t i l i z e d  by a wider v a r i e t y  of  spec i e s  and more 
i nd iv idua l s  than were t he  remaining s tudy  a r ea s .  
Nbtrobers o f  species and i nd iv idua l s  gene ra l l y  
decreased a s  s i z e  of t he  t r e e s  on t he  s tudy  a r e a  
increased ,  There were a l s o  d i f f e r ences  between 
s tudy  areas of the  same t r e e  s i z e s ,  These 
d i f f e r ences  were no doubt a r e s u l t  of v a r i a t i o n s  
i n  prev ious  f o r e s t  raaaagexlent p r a c t i c e s  and 
s o i l l s i t e  f a c t o r s ,  

Perhaps most notable were t he  drought 
e f f e c t s  on small mamal  c o m u n l t i e s ,  Captures of 
5 o f  t h e  6 comoa spec i e s  dec l ined  d r a s t i c a l l y  
a f t e r  t he  drought ,  Only co t t on  r a t s  recovered t o  
o r  above gredrought n m b e r s  during t he  remainder 
of t he  s tudy  per iod ,  

OTHER L S 

We made 4 s q u i r r e l  censuses and 2 s q u i r r e l  
n e s t  counts  on the pole  and sawtimber s tudy  
a r e a s .  General ly we recorded more s q u i r r e l s  i n  
t h e  sawtlmber than t he  pole s tudy  a r ea s .  More 
s q u i r r e l s  and a higher  dens i t y  were recorded on 
s tudy  a r e a  4 than on t he  o the r  s tudy  a r ea s .  This  
i s  no doubt a r e s u l t  of the  f a c t  t h a t  p ines  
comprised a lower propor t ion  of t he  overs tory  
t he r e  ( k z i t i n g  and F l ee t  1985). 

Numbers of s q u i r r e l  n e s t s  va r i ed  widely 
mong t h e  po le  and sawtimber s tudy  a r e a s  and we 
were unable t o  r e l a t e  numbers of s q u i r r e l  n e s t s  
t o  numbers of s q u i r r e l s .  It is  l i k e l y  t h a t  t he  
numbers of n e s t s  were i nve r se ly  r e l a t e d  t o  t he  
numbers of den t r e e s  p r e sen t ,  perhaps more 
s t r ong ly  than  t o  t he  numbers of s q u i r r e l s  
p r e sen t ,  O f  po s s ib l e  i n t e r e s t  was a  fox s q u i r r e l  
seen a f t e r  dark on the  ground i n  a  sawtimber 
s tand  dur ing  a sp r i ng  n igh t  s p o t l i g h t  census. 

We recorded l a r g e  and mid-sized mamals  seen 
o r  heard i nc iden t a l  t o  b i r d  and small  mama1 
censuses dur ing  1980 and 1981. There were no 
obvious t r ends  i n  numbers recorded anong s tudy  
a r e a s .  However, dur ing  both seasons,  more 
whi te - ta i led  deer  and c o t t o n t a i l s  were t a l l i e d  
than any o the r  spec i e s ,  Fewer t o t a l  animals were 
recorded during win te r  than during spr ing .  

During f a l l  n tgh t  s p o t l i g h t  censuses,  we 
recorded 68 i nd iv idua l s  of  9 l a r g e  and mid-sized 
mamal  spec i e s ;  during sp r i ng ,  we t a l l i e d  77 
i nd iv idua l s  of 8 spec i e s  (k%iting and F l ee t  
1985), L e s s  than 2 angmals per  census-hour were 
recorded,  thus  these  censuses were discontinued 
a f t e r  sp r i ng  1981, There were no t r ends  i n  
numbers of anlmals recorded among t h e  var ious  
s tudy  a r e a s ,  During both seasons,  we t a l l i e d  
more a rmadi l los  than any o t h e r  spee i e s ,  
C o t t o n t a i l s  ranked 2nd. 

I n  s u m a r y ,  n e i t h e r  t he  s q u i r r e l  nor  t he  
l a r g e  t o  mid-sized mama1 census technique proved 
t o  be s a t i s f a c t o r y .  A l l  were too labor  i n t ens ive  
and c o s t l y  f o r  r e l i a b l e  data eo l lec tbon ,  

Due t o  t he  u n a v a i l a b f l i t y  of i d e a l  s t ands  
f o r  each t r e e  s i z e  c l a s s ,  t h e r e  were d i f f e r e n c e s  
i n  f l o r a  and fauna among s t ands  of the  same tree 
s i z e  c l a s s e s .  A s  a r e s u l t ,  d i f f e r ences  between 
t r e e  s i z e  c l a s s  s tudy  a r ea s  were not  t e s t ed .  
General ly,  d i f f e r ences  among t r e e  s i z e  e l a s s  
s tudy  a r ea s  were g r e a t e s t  f o r  t he  seed l ing  s tudy  
a r ea s .  The d i f f e r e n c e s  were due Largely t o  the 
p a s t  f o r e s t  management p r a c t i c e s ,  Va r i a t i ons  i n  
s o i l l s i t e  f a c t o r s  were probably of secondary 
importance on t h e  s eed l i ng  study a r ea s .  A s  s tand 
age increased ,  t h e  e f f e c t s  of pa s t  f o r e s t  
management p r a e t i c e s  decreased and t he  i n f l uence  
of s o i l l s i t e  f a c t o r s  increased ,  

Examination of t h e  vege t a t i ona l  d a t a  d i d  
i n d i c a t e  t h a t  d i f f e r ences  among s tudy  a r e a s  of the  
same t r e e  s i z e  c l a s s  were much less than were 
d i f f e r ences  between s tudy  a r e a s  of the  d i f f e r e n t  
t r e e  s i z e s .  A s  a  r e s u l t ,  both t he  b i r d  and small 
mama1 cornuni ty  s t r u c t u r e s  va r i ed  g r e a t l y  between 
t he  s eed l i ng ,  s ap l i ng ,  pole and sawtimber s tudy  
a r ea s .  General ly,  the  h ighes t  numbers of s p e c i e s  
and i nd iv idua l s  of bo th  b i r d s  and small  mamals 
were recorded on t h e  seed l ing  s tudy  a r ea s .  
Numbers of  both b i r d s  and mama l s  gene ra l l y  
decreased a s  s tand  age increased .  

An extreme drought a f t e r  t h e  1 s t  sample pear 
adverse ly  impacted both b i r d s  and small  mama l s ,  
Most noteworthy was t he  t rend  i n  co t t on  r a t  
numbers which crashed fol lowing the  drought and 
rebounded s t r ong ly  t he  fol lowing year .  Excluding 
e a s t e r n  woodrats, populat ions of t he  remaining 
smal l  rodents  a l s o  crashed a f t e r  t h e  drought ,  and 
had not  recovered 2 yea r s  t h e r e a f t e r .  Numbers of 
woodrats captured dec l ined  i n  t h e  t rapping  per iod  
immediately fol lowing t he  drought, but recovered 
by t he  next  pe r i od ,  These d a t a  suggest  t h a t  the 
high numbers of co t t on  r a t s  dur ing  the  2nd year  
a f t e r  t he  drought prevented t he  remaining smal l  
rodent  spec i e s  from recovering a s  r ap id ly  a s  d id  
the  co t t on  r a t s .  
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S o i l s  of t h e  ~ o b l o l l y / ~ h o r t l e a f  and Longleaf fS lask  P i n e  P r o j e c t :  

Grant  and Vernon P a r i s h e s ,  Louis iana  

W ,  Wayne K i l p a t r i c k  

The purpose of t h e  s o i l  su rvey  conduct 
S t a t e s  F o r e s t  S e r v i c e  l and  was t o  u s e  s o i l  types  as  a  base- 
l i n e  environmental  s e t t i n g  upon which t h e  v e g e t a t i o n  cou ld  
b e  superimposed. It is  assumed t h a t  a  c o r r e l a t i o n  e x i s t s  
between v e g e t a t i o n  and s o i l  types .  T h i s  documented c o r r e l a -  
t i o n  could be  of b e n e f i t  t o  f u t u r e  and p r e s e n t  s t u d i e s .  

The s o i l  survey f o r  t h e  F o r e s t  Range P r o j e c t  
of Grant  P a r i s h  was completed i n  J u l y  1979. It 
c o n s i s t s  of approximately 8,000 a c r e s  of l o b l o l l y -  
s h o r t l e a f  f o r e s t  types .  The Vernon P a r i s h  s o i l  
survey Range P r o j e c t  was completed i n  August 1979, 
and c o n s i s t s  of approximately 6,785 a c r e s  of long- 
l e a f - s l a s h  f o r e s t  types .  

S o i l  d e l j n e a t i o n s  were based on s o i l  s e r i e s ,  
s u r f a c e  t e x t u r e ,  s l o p e  p e r c e n t  and o t h e r  f a c t o r s ,  
such a s  f lood ing .  Procedures  and s t a n d a r d s  were 
fol lowed accord ing  t o  t h e  Nat iona l  S o i l s  Handbook. 

The s o i l s  of t h e  p r o j e c t  a r e a  c o n t a i n  a  f u l l  
a r r a y  of t e x t u r e s .  These range  from l o o s e  c o a r s e  
loamy s o i l s  t o  dense s t i c k y  c layey  s o i l s ,  and from 
t h e  w e l l  d ra ined  s o i l s  on t h e  uplands t o  t h e  poorly 
d ra ined  s o i l s  of t h e  f l o o d p l a i n s  i n  t h e  upland 
drainageways. 

The Grant  P a r i s h  s tudy  a r e a  is l o c a t e d  
approximately 15-20 m i l e s  n o r t h  of Alexandria  i n  
c e n t r a l  Louis iana .  S o i l s  i n  t h e  p r o j e c t  a r e a  of 
Grant P a r i s h  formed i n  p a r e n t  m a t e r i a l  of P l e i s t o -  
cene Age. The s tudy  a r e a  c o n s i s t s  of P r a i r i e ,  
Montgomery, and Bent ley t e r r a c e s .  The Bent ley 
t e r r a c e s  a r e  t h e  o l d e s t  and were formed a s  d e l t a i c  
p l a i n s  of t h e  M i s s i s s i p p i  River .  They have been 
con t inuous ly  exposed t o  weather ing and s o i l  
formation s i n c e  t h e i r  d e p o s i t i o n  more than  300,000 
y e a r s  ago. The Bent ley t e r r a c e  i s  b e s t  developed 
i n  c e n t r a l  Grant P a r i s h  where i t  is  prese rved  a s  
a  narrow a r e a  a t  t h e  f o o t  of a  f a i r l y  w e l l  de f ined  
escarpment one m i l e  n o r t h  of Bentley.L/ The 
s o i l s  developed i n  t h e s e  d e p o s i t s  a r e  mainly 
Beauregard, Malbis ,  Ruston, and Smithdale  s o i l s .  
They a r e  h i g h l y  weathered and leached  and a r e  
c h a r a c t e r i z e d  by a  d i s t i n c t  B+.<horizon of secondary 
accumulat ions of c l a y .  These b o i l s  a r e  c l a s s i f i e d  
a s  U l t i s o l s  and, consequent ly ,  have low base  
s t a t u s  and a c i d  s o i l  r e a c t i o n s  throughout .  
T y p i c a l l y ,  t h e  base  s t a t u s  and s o i l  r e a c t i o n  a r e  

h i g h e s t  i n  t h e  s u r f a c e  hor izon  and d e c r e a s e  w i t h  
dep th  i n t o  t h e  B hor izon .  I n  most a r e a s ,  t h e  re -  
a c t i o n  and base  s t a t u s  do n o t  i n c r e a s e  a t  g r e a t e r  
d e p t h s  w i t h i n  t h e  s o i l  because of t h e  h i g h l y  
weathered and leached  c o n d i t i o n s .  

Sediments of t h e  Montgomery Ter race  Formation 
a r e  i n t e r m e d i a t e  i n  age  between Bent ley and P r a i r i e  
t e r r a c e s .  The p r i n c i p a l  occur rence  of t h e  
Montgomery t e r r a c e  i s  i n  t h e  form of a  c o a s t w i s e  
t e r r a c e  of f l u v i a l  and p o s s i b l y  d e l t a i c  o r i g i n  
l o c a t e d  i n  s o u t h e a s t e r n  ~ o u i s i a n a . Z /  The p a r e n t  
m a t e r i a l  of t h e s e  s o i l s  has  been con t inuous ly  ex- 
posed t o  weather ing and s o i l  formation s i n c e  t h e i r  
d e p o s i t i o n  more than  100,000 y e a r s  ago. Although 
h i g h l y  weathered and leached ,  s o i l s  developed on 
t h e  Montgomery T e r r a c e ,  such a s  Guyton, a r e  h i g h e r  
i n  b a s e s  and g e n e r a l l y  have h i g h e r  r e a c t i o n  i n  t h e  
lower hor izons  than  s o i l s  formed on t h e  Bent ley 
t e r r a c e s .  T y p i c a l l y ,  t h e i r  base  s a t u r a t i o n  and 
s o i l  r e a c t i o n  i n c r e a s e  wi th  depth i n  t h e  lower 
solum. These s o i l s  have a d i s t i n c t  B hor izon  of 
secondary accumulat ions of c l a y  and a r e  c l a s s i f i e d  
a s  A l f i s o l s .  

The youngest of t h e  f o u r  major P l e i s t o c e n e  
T e r r a c e  fo rmat ions ,  t h e  P r a i r i e ,  was depos i t ed  a s  
upper d e l t a i c  o r  lower a l l u v i a l  p l a i n s  of t h e  
M i s s i s s i p p i  and Red Rivers .  I t  h a s  been con t in -  
uous ly  exposed t o  wea ther ing  and s o i l  forming 
p r o c e s s e s  s i n c e  i t s  d e p o s i t i o n  perhaps 30,000 o r  
more y e a r s  ago. 

The t e r r a c e  d e p o s i t s  of t h e  P r a i r i e  Formation 
a r e  t h e  p a r e n t  m a t e r i a l  of t h e  Gore s o i l s .  These 
s o i l s  a r e  i n  a r e a s  t h a t  f l a n k  t h e  escarpments  of 
some drainageways i n  t h e  uplands.  Gore s o i l s  
formed i n  r e d d i s h  c a l c a r e o u s  c l a y s .  They a r e  
c l a s s i f i e d  a s  A l f i s o l s  and,  a s  such,  have a B 
h o r i z o n  c h a r a c t e r i z e d  by secondary accumulat ions 
of c l a y .  T y p i c a l l y ,  s o i l  r e a c t i o n  and base  s a t u -  
r a t i o n  d e c r e a s e  wi th  dep th  from t h e  s u r f a c e  h o r i z o n  

I f  F i s k ,  H. N. Geology of Grant  and L a S a l l e  - 
P a r i s h e s .  Geolog ica l  B u l l e t i n  No. 10. 1938. 
59-60. 

2 1  S a u c i e r ,  Roger T.  Quar te rnary  Geology of t h e  - 
Lower M i s s i s s i p p i  Val ley.  S e r i e s  No. 6 .  Ark. 
Archeo log ica l  Survey; 1474. 6 p. 

M. Wayne K i l p a t r i c k ,  S o i l  S c i e n t i s t ,  USDA S o i l  Conservat ion S e r v i c e ,  Minden, Louis iana .  



t o  minimum values i n  t he  upper  p a r t  of t h e  B 
hor izon ,  Below t h e s e  minimm levels,  r e a c t i o n  and 
base s t a t u s  t y p i c a l l y  i n c r e a s e  wi th  dep th ,  

The Vernon Parish p r o j e c t  a r e a  is l o c a t e d  i n  
western Louisiana approximately 35-40 m i l e s  north-  
wes t  of Alexandria .  S o l Z s  i n  this p r o j e c r  a r e a  
a r e  o f  parent material s i m i l a r  t o  t h e  Grant P a r i s h  
p r o j e c t ,  Landscape c e n s i s t s  of n e a r l y  Level t o  
g e n t l y  sloping s o i l s ,  The more s l o p i n g  s o i l s  are 
adjacent  t o  drainageways which d i s s e c t  the  a r e a .  
Loamy Gahaba s o i l s  a r e  d e l i n e a t e d  along low-lying 
t e r r a c e s  i n  the Vernon Parish p r o j e c t  a r e a .  F i g u r e  
I shows t h e  proximity of t h e  p r o j e e t  a r e a s .  

A comparison of temperature and p r e c i p i t a t i o n  
f a r  t h e  Grant and Vernon Parish p r o j e c t  areas i s  
d e p i c t e d  in Figure  2.  The top  f i g u r e  is  d a t a  
co l l ec t ed  a t  Es ler  F i e l d  d i c h  is  very  n e a r  t h e  
Grant p r o j e c t  a r e a .  The bottom p o r t i o n  of t he  
t a b l e  is  data f r o m  E l i z a b e t h ,  Louisiana n e a r  t h e  

Vernon p r o j e c t  area. The main d i f f e r e n c e  depic ted  
is t h e  average d a i l y  maximum and average t o t a l  
p r e c i p i t a t i o n ,  The average daily maximum d i f f e r s  
by 2 degrees, and the  average p r e c i p i t a t i o n  d i f f e r s  
by 2.1 inches ,  

Approximte ly  50 percen t  of the p r e c i p i t a t i o n  
u s u a l l y  f a l l s  i n  A p r i l  through September ,  The 
growing season f o r  most plants falls w i t h i n  t h i s  
time per iod .  The heaviest one-day r a i n f a l l  dur ing  
t h e  p e r i o d  of record was nine and one-half i n c h e s  
a t  Belah on A p r i l  29, 1953, Thunderstorms occur  
about  70 days  each y e a r ,  and most occur in sumer, 

The average r e l a t i v e  humidity i n  mid-afternoon 
i n  t h e s e  a r e a s  is about  66 percent. Humidity is 
higher a t  n i g h t ,  and t he  average at dawn is  about 
90 p e r c e n t ,  T h e  sun shines 60 percent  of t h e  t i m e  
p o s s i b l e  i n  s u m e r ,  and 50 percen t  i n  w i n t e r ,  The  
p r eva i l i ng  wind is from rhe sou th .  Average wind- 
s ~ e e d  is h i g h e s t ,  6 miles per  hour, i n  s p r i n g ,  
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The fo l lowing  graph ( f i g .  3 ) ,  shows s u r p l u s e s  
and d e f i c i t s  of wate r  i n  i n c h e s  by seasons ,  The 
d a t a  w a s  c o l l e c t e d  over  a  per iod  of 29 y e a r s .  

W I N T E R  

S P R I N G  

wr F A L L  

Figure  3.--Mbnthly water-budget s u r p l u s e s  and de- 
f i c i t s  i n  inches ,  by season.  Recorded 
i n  t h e  per iod  1941-70 a t  E l i z a b e t h ,  La. 

METHOD 

S o i l  s c i e n t i s t s  went over  t h e  a r e a  and s t u d i e d  
t h e  s o i l s  t o  dep ths  of 4 t o  6 f e e t .  A f t e r  examin- 
ing  t h e  c o l o r  of t h e  s o i l ,  t h e  t e x t u r e ,  s t r u c t u r e ,  
and t h e  t h i c k n e s s  of t h e  vary ing  l a y e r s ,  they 
c l a s s i f i e d  t h e  s o i l  us ing  a  nat ionwide system of 
s o i l  c l a s s i f i c a t i o n .  Then they p l o t t e d  t h e  
boundaries  on a e r i a l  photographs and placed a  
symbol w i t h i n  each d e l i n e a t i o n .  For example, t h e  
symbol 81 i n d i c a t e s  t h e  s o i l  is Gore s i l t  loam, 1 
t o  5 percen t  s lope .  A l l  s o i l s  wi th  t h e  same 
symbol have t h e  same name, and a r e  c a l l e d  s o i l  
mapping u n i t s .  There is no g e n e r a l  r u l e  f o r  
guiding t h e  number s f  s o i l  examinat ions requ i red  
p e r  u n i t  a r e a ,  nor  f o r  t h e  i n t e r v a l s  between t rans -  
v e r s e s ,  except  t h a t  t h e s e  can r a r e l y  be  more than 
one-fourth mi le  wide and u s u a l l y  need t o  be  
narrower,  3 j  Every e f f o r t  is made t o  inc lude  with- 

31 U. S. Department of A g r i c u l t u r e ,  S o i l  Conserva- 
t i o n  Serv ice .  S o i l  Survey Manual. Agric. Wandb. 
18. Washington, DC: U. S. Department of Agricul-  
t u r e ,  S o i l  Conservat ion Serv ice ;  1962. 16 p, 

i n  any one d e l i n e a t i o n ,  on ly  those  condi t ions  a s  
a r e  i n d i c a t e d  by t h e  mapplng u n i t  name. Even wi th  
c a r e ,  t h e r e  a r e  i n  most d e l i n e a t i o n s ,  i n c l u s i o n s  of 
s i m i l a r  and sometimes d i s s i m i l a r  s o i l s  which a r e  
n o t  i n d i c a t e d  on t h e  map. 

The two major reasons  f o r  mapping u n i t  inc lu-  
s i o n s  a r e  t h e  s c a l e  of t h e  map and t h e  c h a r a c t e r  
of t h e  s o i l s .  Using t h e  map s c a l e ,  i t  is d i f f i c u l t  
t o  show a r e a s  smal le r  than  3 a c r e s  i n  s i z e .  Also,  
t h e  width of a p e n c i l  l i n e  on t h e  map r e p r e s e n t s  
s e v e r a l  f e e t  on t h e  ground. S o i l s ,  except  i n  r a r e  
c a s e s ,  do n o t  have d i s t i n c t  boundaries ,  bu t  gradu- 
a l l y  change from one t o  ano ther .  This  change may 
t a k e  p l a c e  i n  a  few f e e t ,  o r  50 t o  100 f e e t .  The 
s o i l  s c i e n t i s t ,  w i t h  a  reasonable  amount of 
i n v e s t i g a t i o n ,  must draw a  l i n e  somewhere i n d i c a t i n g  
a change from one s o i l  t o  ano ther  whi le  keeping 
t r a n s i t i o n s  t o  a  minimum on e i t h e r  s i d e  of t h e  
l i n e .  

RESULTS 

A t y p i c a l  l andscape  on t h e  Grant P a r i s h  p r o j e c t  
is shown i n  F igure  4. The dominant s o i l s  of t h e  
Grant P a r i s h  p r o j e c t  a r e  t h e  Beauregard and Malbis  
s e r i e s  t h a t  occur  on l e v e l  and n e a r l y  l e v e l  r i d g e s .  
The Ruston s o i l s  occur  on narrow convex r i d g e t o p s .  
The Gore and Smithdale  s o i l s  occur  on s i d e s l o p e s .  
Another s e r i e s  i n  t h i s  a r e a  is  t h e  Guyton s e r i e s  
t h a t  g e n e r a l l y  occurs  on l e v e l  f l o o d p l a i n s  along 
s tream channels  and drainageways. The Beauregard 
s o i l  h a s  a  mot t led  brown, yellow, and red ,  f r i a b l e  
sandy c l a y  loam s u b s o i l  wi th  weak, subangular  
blocky s t r u c t u r e .  Malbis s o i l s  have ye l lowish  
brown, f r i a b l e  sandy c l a y  loam s u b s o i l  wi th  a  weak, 
blocky s t r u c t u r e .  Gore s o i l s  have red ,  f i r m  c l a y  
s u b s o i l s  wi th  a  weak, blocky s t r u c t u r e .  Ruston and 
Smithdale  s o i l s  have redd ish  loamy s u b s o i l s .  
Guyton s o i l s  have gray ,  brown-mottled, s i l t y  c l a y  
loam s u b s o i l s  wi th  a  compound subangular  blocky 
and p r i s m a t i c  s t r u c t u r e .  

F igure  5 shows t h a t  t h e  dominant s o i l s  of t h e  
Vernon P a r i s h  p r o j e c t  a r e  t h e  Beauregard and Malbis  
s e r i e s  t h a t  occur  on l e v e l  o r  n e a r l y  l e v e l  r i d g e s ,  
and t h e  Susquehanna s e r i e s  t h a t  occurs  on s i d e s l o p e s .  
Also i n  t h i s  a r e a  is t h e  Guyton s o i l  s e r i e s  t h a t  
occurs  along s t ream channels  and drainageways. The 
Beauregard s o i l  h a s  a  mott led brown, yellow, and 
red ,  f r i a b l e  sandy c l a y  loam s u b s o i l  wi th  a  weak, 
subangular  blocky s t r u c t u r e ,  and l i e s  on broad f l a t  
r i d g e s .  Malbis s o i l s  have yel lowish brown s u b s o i l  
l a y e r s ,  and a r e  on convex r idge tops .  Susquehanna 
s o i l s  have a  mott led gray,  brown, and red f i r m  c l a y  
s u b s o i l  wi th  a  weak, blocky s t r u c t u r e ,  and a r e  on 
s i d e s l o p e s .  Cahaba s o i l s  have redd ish  loamy sub- 
s o i l s ,  and a r e  on low t e r r a c e s  ad jacen t  t o  majsr  
drainageways. Guyton s o i l s  have a  g ray ,  brown- 
mott led s i l t y  c l a y  loam s u b s o i l  wi th  a  compound 
subangular  blocky and p r i s m a t i c  s t r u c t u r e .  
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The map u n i t s  on t h e  d e t a i l e d  s o i l  maps of t h i s  
survey r e p r e s e n t  t h e  s o i l s  i n  t h e  survey a r e a .  The I t 

i 1 map u n i t  d e s c r i p t i o n s ,  a long w i t h  t h e  s o i l  maps, 
can be used t o  determine t h e  s u i t a b i l i t y  and poten- 
t i a l  of a s o i l .  

Each map u n i t  on t h e  d e t a i l e d  s o i l  maps repre-  
s e n t s  an a r e a  on t h e  Landscape and c o n s i s t s  of one 
o r  more s o i l s  f o r  which t h e  u n i t  is named. 

A symbol i d e n t i f y i n g  t h e  s o i l  precedes t h e  map 
u n i t  name i n  t h e  s o i l  d e s c r i p t i o n s .  Each descr ip -  
t i o n  i n c l u d e s  g e n e r a l  f a c t s  about  t h e  s o i l ,  a  
b r i e f  d e s c r i p t i o n  of t h e  s o i l  p r o f i l e ,  and a l i s t i n g  
of t h e  p r i n c i p a l  hazards  and l i m i t a t i o n s  t o  be 
considered i n  planning management f o r  woodland and 
range uses .  The important  s o i l  p r o p e r t i e s  a f f e c t i n g  
woodland and range uses  a r e  a s  fol lows:  

Metness-The upland s o i l s  a r e  w e l l  d ra ined  o r  
moderately w e l l  drained.  Sur face  wate r  runs  o f f  
a t  a  medium r a t e  and wetness  is seldom a problem. 
S o i l s  i n  t h e  drainageways a r e  wet, however, and 
s u b j e c t  t o  f looding .  

The n e a r l y  l e v e l  t o  s t r o n g l y  s l o p i n g  
topography is no s e r i o u s  hazard f o r  woodland and 
range uses .  

S o i l  Erosion-The s l o p i n g  upland s o i l s  i n  over- 
grazed a r e a s  and mechanical ly d i s t u r b e d  a r e a s  a r e  
s u b j e c t  t o  e ros ion .  I f  uncont ro l led ,  t o p s o i l  is 
l o s t  and g u l l i e s  develop. Erosion can be c o n t r o l l c Z  
by main ta in ing  proper  s t o c k i n g  r a t e s  and by us ing  
wise woodland p r a c t i c e s  dur ing  h a r v e s t i n g  o p e r a t i o n .  

Permeability-Due t o  c l a y  l a y e r s  i n  some of t h e  
s o i l s ,  domward movement of wate r  i s  slow. This  
may c r e a t e  some wet c o n d i t i o n s  around supplemental 
feed ing  a r e a s  and catch-pens dur ing  t h e  win te r  and 
e a r l y  s p r i n g  months. The wet c o n d i t i o n s  a l s o  may 
h inder  woodland h a r v e s t i n g .  

Engineering p r o p e r t i e s  
f o r  pond r e s e r v o i r  a r e a s  and embankments f o r  l e v e e  
type  ponds range from good t o  poor, depending on 
t h e  s o i l .  The seepage hazards  and p ip ing  p o t e n t i a l s  
a r e  s l i g h t  i n  some s o i l s  and s e v e r e  i n  o t h e r s .  

F igure  6 ,  r e p r e s e n t i n g  some of t h e  s o i l s  t h a t  
were mapped i n  t h e  p r o j e c t  a r e a s ,  show chemical 
d a t a  t h a t  i s  important  i n  c l a s s i f y i n g  s o i l s  and on 
e f f e c t i n g  t y p e s  of v e g e t a t i o n .  Genera l ly ,  most of 
t h e  s o i l s  a r e  a c i d  and low i n  n a t u r a l  f e r t i l i t y .  

The s o i l s  a r e  placed i n  two o r d e r s  based on t h e  
n a t i o n a l  c l a s s i f i c a t i o n  system used by t h e  S o i l  
Conservat ion Serv ice .  The fol lowing s o i l s  a r e  
c l a s s i f i e d  a s  U l t i s o l s :  Beauregard, Malbis,  Ruston, 
Cahaba, and Smithdale. U l t i s o l s  are s o i l s  t h a t  have 
an a r g i l l i c  hor izon  and have a base s a t u r a t i o n  of 
l e s s  than 35 percen t  a t  a dep th  of 50 inches  below 
t h e  upper boundary of t h e  a r g i l l i c  hor izon ,  o r  a t  a  
dep th  of 72  inches  below t h e  s u r f a c e  of t h e  s o i l ,  
whichever is  sha l lower .  The remaining s o i l s  were 

-7. 21gure 6.--Chemical Data on S e l e c t e d  S o i l s  

c l a s s i f i e d  a s  A l f i s o l s .  These s o i l s  a l s o  have an  
a r g i l l i c  hor izon ,  bu t  t h e  base  s a t u r a t i o n  i s  more 
than  35 percen t  a t  t h e  c r i t i c a l  dep ths  a s  descr ibed  
above. 

Much v a l u a b l e  in format ion  about  s o i l s  can be 
ob ta ined  through a s tudy  of t h o s e  phys ica l  proper- 
t i e s  t h a t  can be r e a d i l y  seen  o r  e a s i l y  measured. 41 
With s o i l  surveys,  many i n t e r p r e t a t i o n s  can be made 
about  t h e  behavior  of t h e  s o i l s  under c e r t a i n  u s e s  
o r  systems of management. P r e d i c t i o n s  can be made 
about  t h e  s u i t a b i l i t y  of t h e  s o i l s  f o r  s e l e c t e d  
uses  and about  management requirements .  

4 / ~ y t l e ,  S . A. The Morphological C h a r a c t e r i s t i c s  
and R e l i e f  R e l a t i o n s h i p s  of Represen ta t ive  S o i l s  
i n  Louisiana.  B u l l e t i n  No. 631. L a  Agric .  Exp. 
S t a t i o n ;  1968. 21  p. 



Vegetative Analysis in the Loblolly Pine - Shortleaf Pine - 

Upland Hardwood Forest Type, Louisiana 

2r" Donald P. ~eedl' and Robert E. Noble- 

Abstract.--Vegetative yield was measured on the Catahoula 
District of the Kisatchie National Forest near Dry Prong, 
Louisiana during 1979 and 1980. Results were compared wlth 
different soil types, stand types, stand ages, basal areas, and 
canopy covers. Canopy cover was the most significant variable 
affecting understory vegetative yield, followed by basal area. 
As available sunlight decreased, understory vegetative yield 
also decreased. 

INTRODUCTION 

Cattle grazing on portions of the South's 
National Forests has long been a controversy 
between cattlwen, foresters, wildlife 
biologists, enviromental organizations, and 
other groups pushing for their favored use of a 
public resource. The purpose of this study was 
to obtain quantitative data on forage production 
of a particular area. This may assure the best 
possible use of a public area within the 
fraework of a "multiple use" concept. In 
obtaining these forage production figures, an 
inventory was made of the plant composition on 
the area. The major objective of the study was 
to show how plant composition and forage 
production were affected by soil type, stand 
type, and stand age. 

STUDY AREA 

The loblolly pine-shortleaf pine-upland 
hardwood forest type studied is located on the 
Catahoula District of the Kisatchie National 
Forest, Grant Parish, Louisiana, The study area 
comprised approximately 8,000 acres. 

Overstory vegetation consisted of the 
pine-upland hardwood forest type with scattered 
streambottom hardwoods. Hardwoods comprised 47% 
of the total basal area. The establishment of 
pine plantations with hardwood removal and 
prescribed burning, influenced the vegetative 
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State University, School of Forestry, Wildlife, 
and Fisheries, Baton Rouge, La. 
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composition on certain areas. The following 
stand ages were recognized on the study area, 
along with their respective percentages of the 
total area. 

Stand types: 1. No forest 2.9% 

2. Upland hardwoods 1.3% 

3. Stream-bottom hardwoods 1.3% 

4 .  Loblolly, shortleaf pine, 
upland hardwoods 94.5% 

Stand ages: 1 .  Non-stocked (no timber 
present) 2.9% 

2 .  Seedlings (trees less than 3 
years old) 4.3% 

3. Saplings (trees greater than 3 
years old and less than 4 in. 
dbh) 13.4% 

4. Poles (trees between 4 in. and 
9 in. dbh) 23.2% 

5 .  Sawtimber (trees greater than 
9 in. dbh) 56.2% 

METHODS AND PROCDURES 

Sampling Design and Intensity 

Vegetative measurements were carried out 
around 1000 permanent sample plot centers. 
Plots were placed along 37.8 miles of transect 
lines, and were 200 ft. apart. Transect lines 
were drawn on 15 minute series quadrangle maps 
and then reproduced in the field as accurately 



as possible using a hand-held compass. Each 
plot center was monmented with a steel 
reinforcement rod and a plastic yellow flag 
attached to a stiff wire. The plot centers 
served in the following measuresments: 

. - -Forage 
yield was detemined by using the clipping 
method described by Cook et al. (1962). Frmes 
used to delineate the clipping area were 3.12 
ft, s q .  and were constructed by bending number 
10 gauge steel wire. The frames were placed 9 
ft. from plot center to avoid biasing future 
vegetative cover estimates. Frmes were placed 
in a different compass direction around the plot 
center each time clipping was carried out. This 
allowed an undisturbed area to be clipped each 
time. All understory greenery constituting the 
current years growth was removed from ground 
level to a height of 6 ft. Vegetative plant 
material was dried for 48 hours at 1 0 0 ~ ~  and 
weights were recorded to the nearest 0.01 gram 
by using a Mettler P 1210 balance scale. The 
number of plots s ~ p l e d  during each phase of 
understory vegetative clipping was: 

Spring 1979: 206 

Spring 1980: 145 

Summer 1980: 265 

Collection of understory vegetative biomass 
samples for 1979 began on April 28th and ended 
on November 4th. In 1980, data collections ran 
from May 3rd to October 12th. During both 
years, sampling began after the spring greenup 
and ended before the first frost. 

Overstory Tree Measurements.--Overstory 
vegetation, (4 in. dbh and greater), was sampled 
in 0.1 acre circular plots. Dbh was measured 
with a tree caliper. The height and age of a 
representative dominant and co-dominant tree 
(where applicable) were recorded for pines and 
hardwoods. Heights were taken with a Suunto 
clinometer and ages were determined with an 
increment borer. The number of snags (a dead 
tree at least 10 ft. tall and 10 in. dbh) was 
recorded. Percent overhead canopy cover was 
estimated for each plot. 

Middlestory Vegetative Measurements.-- 
Regeneration (trees and shrubs less than 4 in. 
dbh and taller than 6 ft.) was sampled in 
0.25 acre circular plots. The number of stems 
of pines, hardwoods, and shrubs, was recorded. 
Any woody perennial plant, characterized by a 
low growing posture and branching from the base, 
was classified as a shrub. Overstory tree 

measurements and regeneration data were 
collected at 501 plot locations. 

Taxonomic Nomenclature and Data Analysis, 
--The taxonomic nomenclature of plants is from 
Radford et al. (1968). A regression equation 
was used to ilfustrate the differences in 
vegetative yield brought about by altering basal 
areas between pines and hardwoods. An analysis 
of covariance showed the importance of canopy 
cover, soil type, stand type, and stand age on 
understory vegetative yield. 

RESULTS ANIf DISCUSSION 

Overstory and Middlestory 

The amount of understory vegetative biomass 
in lbslac produced under the various stand ages 
was : 

highest lowest average 
stand age yield yield yield 

seedlings 1957 78 688 

saplings 783 3 9 412 

poles 380 11 134 

sawt imber 507 2 178 

The percent overhead canopy closure of a 
stand had the greatest effect on understory 
vegetative yield (Table 1). As canopy closure 

Table 1. Analysis of covariance, with dependent 
variable being understory vegetative yield in 
lbs./ac., Dry Prong ve~etative yield study 

Degrees 
Source of of Sums of F Proba- 

1 / variation Freedom squares Value bility - 
- 

Canopy 1 13597.79 333.07 0.0001 

Soil type 9 965.22 2.63 0.0054 

Stand type 7 762.85 2.67 0.0099 

Stand age 4 592.01 3.63 0.0061 

I/~alues less than 0.05 are significantly 
different. 



143 lbs of understory vegetative biomass can be 
produced by shifting basal areas of a stand from 
hardwoods to pines. Overstory and middlestory 
characteristics on the study area are presented 
in Table 3. 

increased, vegetative yield decreased. The 
wide-spreading crowns of hardwood trees 
generally shaded a larger area than pine trees 
of equal basal area. As illustrated in Table 2, 

Table 2.--Regression equation for predicted Browse and Herbage 

In 1979, understory vegetative biomass on 
the study area was 321 fbslac during the spring 
(greenup through May 31) and 315 lbs/ac during 

er (~une 1 until first frost). A drier 
1980 caused understory vegetative 

ignificantly different, During 
er 1980, understory vegetative 

biomass was 237 lbslac and 268 bs/ac, 
respectively. Rainfall amounts' in 1979 
totalled 74.28 inches as compared to 55.62 
inches in 1980, As indicated in Table 4, the 
majority of the vegetative biomass produced came 
from woody plants. Quercus spp. was the number 
one woody plant in terms of understory 
vegetative biomass production and was second 
behind only Andropogon spp. as the top biomass 
producer ('Table 5) .  

Basal area Basal area Vegetative 
hardwoods pines yield 
sq. ft./ac. sq. ft./ac. Ibs. lac. 

'~ainfall data taken from Alexandria weather 
station located 20 miles south of study area. 

Table 3.--Characteristics of Stand Types and Stand Ages, Dry Prona Vegetative Yield Study 

Stand Type 
Loblollv-Shortleaf 

No Forest pine-up Grid Hardwoods Upland Hardwoods Stream bottom 
saw- saw- 

Characteristics non-stocked seedlings saplings poles sawtimber saplings poles timber poles timber 

% canopy cover 1 I c- 10 16 53 5 5 5 60 48 9 5 5 0 
basal a a 2? pines- c 3 0 16 4 6 68 0 2 3 1 0 
basal area 
hardwoods 

no. snags/ ac . 
ht, dominan 5 / hardwoods- 
ht. co-dominant 
hardwoods 

ht. dominant 
pine 

ht. codominant 
pine 

age dominan r;, hardwoods- 
age co-dominant 
hardwood 

age dominant 
pine 

age co-doainant 
pine 

pine regeneration 
stemslac. 

hardwood regene- 
ration stemslac. 114 360 977 747 662 960 980 980 1120 808 

?-'condition does not exist for that situation. 

Z/basal area in ft . 2  per acre. 

Z'height in feet . 
s/age in years. 7 5 



Table 4 ,  - - 
lbs./ac. by Season of Clipping and Life Porm, 

Season 

Woody 197 152 139 160 

Forbs 12 2 5 10 15 

Legmes 4 1 1 1 

All of the above 
which made up less 
than 0.01 lbs./ac. 4 2 0 1 

TOTAL 321 3 15 237 268 

Control over canopy closure is the key 
factor influencing understory vegetative yield. 
In areas where sunlight was able to reach the 
ground, increased mounts of vegetative biomass 
was produced. Both annuals and perennials 
benefited from the increased levels of sunlight. 
Canopy closure is influenced by basal area 
composition (hardwoods vs. pines) and amount. 
Basal area composition can be controlled by 
selectively cutting pines or hardwoods, while 
basal area amount is influenced by the stocking 
and age of the stand. Rainfall mounts 
influenced vegetative yield during the two years 
the study was conducted, 
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Table 5.--Major species1 Contributing to the Total Vegetative Biomass by 
each Season of Clippina, Dry Prong Vegetative Yield Study 

Vegetative Biomass lbs./ac. 

Taxon 
Spring S w e r  1979 Spring S m e r  1980 
1979 1979 avg. 1980 1980 avg. 

Andropogon spp. 
Quercus spp. 
Myrica cerifera 
Cornus florida -- 
Vaceiniurn spp. 
Gelsemiurn sempervirens 
Acer rubrw -- 
P a n i c ~  spp. 
Vitus rotundifolia 

styraciflua 
Rubus spp. 
Pinus spp. 

'A taxon was considered major if the average biomass produced during 1979 
and 1980 was 10 lbs./ac. or greater. 



AmHLBIWS Ah9 REPTILES OF U)BLOLLY-SHORTLEAF PINE STANDS 

LN CENTRAL LOGIS IAXA 

Kenneth L .  W i l l i a w  and Kei th  YuLLin 

Abstract.--Amphibian and r e p t i l e  spec ies  composition 
and abundance were surveyed on f o u r  s tudy  s i t e s ,  each 
2000 a c r e s ,  on t h e  Catahoula Ranger D i s t r i c t ,  K i s a t c h i e  
Nat iona l  F o r e s t ,  i n  c e n t r a l  Louis iana ,  from August 1979 
t o  May 1981. Four s t a n d  s i z e  c l a s s e s  ( h a b i t a t s )  were 
sampled w i t h i n  each s tudy  area--regenerat ion,  s a p l i n g ,  
po le t imber ,  and sawtimber. A v a r i e t y  of census methods 
were used, i n c l u d i n g  walking t r a n s e t t s  and fence a r r a y s  
wi th  p i t f a l l s  and funne l  t r a p s .  Sawtimber e x h i b i t e d  t h e  
most herpe tofauna  d i v e r s i t y .  Amphibians %\rere n o t  abundant 
i n  any s t a n d  type .  R e p t i l e s  were more abundant, b u t  w i t h  
t h e  excep t ion  of t h r e e  s p e c i e s  of l i z a r d s ,  probably n o t  
abundant enough t o  s e r v e  a s  good i n d i c a t o r s  of h a b i t a t  
change r e s u l t i n g  from graz ing .  

INTRODUCTION 

Catahoula Ranger D i s t r i c t ,  K i s a t c h i e  Nat iona l  recognized : 
F o r e s t ,  is l o c a t e d  i n  Louisiana i n  Grant P a r i s h ,  i n  1. regenera t ion :  " recen t ly  s i t e  p repared ,  w i t h  
t h e  v i c i n i t y  of Dry Prong. The s tudy  s i t e s  c o n s i s t  o r  wi thout  p i n e  s e e d l i n g s  . 
of f o u r  fenced a r e a s  of approximately 2000 a c r e s  2 .  Sap l ings :  t r e e s  up t o  4 inches  dbh. 
each.  3. Polet imber:  t r e e s  from 4 inches  t o  10 i n c h e s  

dbh . 
The a r e a  is g e n e r a l l y  descr ibed  a s  l o b l o l l y -  4. Sawtimber: t r e e s  10 inches  o r  more dbh, most 

s h o r t l e a f  p i n e ,  wi th  l o b l o l l y  d i s t i n c t l y  dominant. would be  c l a s s i f i e d  a s  immature sawtimber. 
Reed (1981) i n  h i s  a n a l y s i s  of t h e  v e g e t a t i o n ,  
i n d i c a t e d  t h a t  t h e  b a s a l  a r e a  c o n s i s t e d  of 47% Amphibians and r e p t i l e s  a r e  common animals o f  
hardwoods. Loblo l ly  is  considered t o  be  more t h i s  a r e a  of Louis iana .  Within t h i s  a r e a  piney 
shade t o l e r a n t  than o t h e r  p i n e s  of t h i s  a r e a .  woods a r e  probably t h e  l e a s t  d e s i r a b l e  h a b i t a t  f o r  
This  f a c t o r  may account f o r  t h e  l a r g e  percen t  of many amphibians and r e p t i l e s  ( see  t h e  l i s t  below 
hardwoods (She l ford ,  1963). The s o i l  of t h i s  s p e c i e s  t h a t  o c c u r / o r  may occur  i n  t h e  reg ion  of 
s tudy  a r e a  is presen ted  i n  a  d e t a i l e d  p u b l i c a t i o n  Louisiana where t h e  s tudy s i t e s  a r e  l o c a t e d ) .  
by t h e  U.S. Department of A g r i c u l t u r e  (1979, f o r  The numbers fo l lowing  each s p e c i e s  i n  t h e  l i s t  a r e :  
Grant P a r i s h ) .  l=obta ined  i n  s t u d y ,  2=known t o  occur  i n  s i m i l a r  

h a b i t a t  l o c a l l y ,  b u t  n o t  ob ta ined  i n  p r e s e n t  s t u d y ,  
The two major o b j e c t i v e s  of t h i s  s tudy  were: 3=not recorded from g e n e r a l  a r e a ,  b u t  very l i k e l y  

I .  To detercline t h e  k i n d s  of amphibians and occurs ,  and 4=range maps show i t  occur r ing  i n  t h i s  
r e p t i l e s  i n  t h e  f o u r  s t a n d  types .  a r e a ,  b u t  n o t  l i k e l y  due t o  l a c k  of s u i t a b l e  h a b i t a t ,  

11. To o b t a i n  q u a n t i t a t i v e  d a t a  f o r  each s t a n d  
type ,  which could b e  u t i l i z e d  i n  l a t e r  phases Spec ies  (Amphibia) Category 
of  t h e  s tudy .  

The o v e r a l l  purpose was t o  o b t a i n  d a t a  f u l f i l l i n g  S i r e n  in te rmedia  3 
t h e s e  o b j e c t i v e s  and then u t i l i z e  t h e s e  d a t a  i n  Amphiuma t r i d a c t y  lum 4 
l a t e r  s t u d i e s  t o  e v a l u a t e  t h e  e f f e c t  o f  c a t t l e  Necturus b e y e r i  4 
graz ing  on herpe tofauna  occur rence  and abundance. Notophthlamus v i r i d e s c e n s  3 

Ambystoma talpoideum 3 
Due t o  United S t a t e s  F o r e s t  Serv ice  t imber  Adystoma texanum 3 

management p r a c t i c e s  t h e  f o r e s t  is i n  var ious  Ambys toma maculatum 3 
s t a g e s  of development ranging from c l e a r e u t  a r e a s  Ambystoma opacum 1 
of vary ing  s i z e s  up through mature p i n e  s t a n d s .  Desmognathus a u r i  c u l a t u n  3 
For ~ a m p 2 i n g  purposes f o u r  s t a n d  s i z e  c l a s s e s  were 
l f ~ e n n e t h  L. Williams, Dept. o f  Biology and Microbiology, Northwestern S t a t e  U n i v e r s i t y ,  S a t c h i t o c h e s  , LA - 

71457; Kei th  N u l l i n ,  P .  0 .  Box 1621, Pascagoula,  MS 39568. 



Figure  1. Locat ion of t h e  Catahoula  Ranger D i s t r i c t  s t u d y  s i t e s ,  Grant P a r i s h ,  Louisiana. 
(Sca le  one-fourth inch=one mi le )  

Spec ies  

Plethodon g l u t i n o s u s  
Eurycea q u a d r i d i g i t a t a  
Scaphiopus ho lbrooki  
Gas t rophryne  c a r o l  i n e n s  is 
Bufo woodhous e i  - 
Bufo v a l l i c e p s  - 
Hyla c r u c i f e r  
Hyla c i n e r e a  
Hyla v e r s i c o l o r  
Hyla s q u i r e l l a  
P s e u d a c r i s  t r i s e r i a s  
Acr i s  c r e p i t a n s  
Rana c lami tans  
Rana c a t e s b e i a n a  
Rana sphenocephala  - 
Rana a r e o l a t a  

Spec ies  ( R e p t i l i a )  
6. J 

A l l i g a t o r  m i s s i s s i p p i e n s i s  
Macroclemys temmincki 
Chelydra s e r p e n t i n a  
S t e r n o t h e r u s  odora tus  
S t e r n o t h e r u s  c a r i n a t u s  
Kinos t e rnon  sub rub rum 

Chrysemys concinna 
Chqsemys f l o r i d a n a  

ris - 

Category 

Category 

Spec ies  Category 

Eumeces f a s c i a t u s  1 
Eumeces l a t i c e p s  
Eumeces a n t h r a c i n u s  
Cnemidophorus s e x l i n e a t u s  
Ophiosaurus a t  t enua tus  
Nerodia  e r y t h r o g a s t e r  
Nerodia  rhombifera  
Nerodia  cyclopion 
Regina r i g i d a  
Regina grahami 
Thamnophis s i r t a l i s  
Thamnophis proximus 
V i r g i n i a  s t r i a t u l a  
S t o r e r i a  dekayi  
S t o r e r i a  occ ip i tomacula ta  
He te rodon  p l a t y  r h i n o s  
Diadophis punc ta tus  
Opheodrys a e s  t i v u s  
F ' a r s x c b  abacxra 
Coluber c o n s t r i c t o r  
Mas t i c o p h i s  f l age l lum 
P i t u o p h i s  melanoleucus 
Elaphe o b s o l e t a  
Elaphe g u t t a t a  
Cemophora cocc inea  

Agkistrodon p i s c i v o r u s  
Agkis t rodon  c o n t o r t r i x  
S i s  t r u r u s  m i  l i a r i u s  
C r o t a l u s  h o r r i d u s  
Micrurus f u l v i u s  

?&en hardwoods a r e  allowed t o  develop a long  
c reek  bottoms prov id ing  more d i v e r s i t y ,  k inds  and 
numbers o f  organisms,  i n c l u d i n g  amphibians and 



rep t i l e s  i n c r e a s e .  However, as t h i s  s tudy  i n d i c a t e s  
piney woods can s u s t a i n  a  moderate v a r i e t y  of 
tunphibians and r e p t i l e s ,  and i n  a  few cases  sub- 
s t a n t i a l  popula t ions .  Some of  t h e  s p e c i e s  recorded 
h e r e i n  a r e  dependant UFon t h e  smal l  sources  of 
wate r  i n  t h e  a r e a .  

Amphibians and r e p t i  l e a  a r e  b a s i c a l l y  second 
o r  t h i r d  Level consumers i n  t h e  food chain.  They 
l i k e l y  are important  f i n k s  i n  t h e  fopd web of t h e  
piney woods s t u d i e d .  

S t r a i g h t  l i n e  t r a n s e c t s  were e s t a b l i s h e d  and 
walked. Shrubs and t r e e s  (6 f t .  o r  lower) were 
checked f o r  herpetofauna ( e s p e c i a l l y  t h e  l i z a r d s  
Anolls  and Sceloporus)  , and ground cover was 
watched, e s p e c i a l l y  f o r  the  l i z a r d s  S c i n c e l l a  and 
Cnemidophorus. I n  a d d i t i o n  d e b r i s  ( l o g s  mainly) 
w i t h i n  10 vards  on e i t h e r  s i d e  of t h e  t r a n s e c t  
were r o l l e d  over  o r  i f  r o t t e n  " p u l l e d  a p a r t "  and 
searched f o r  herpetofauna.  

Each t r a n s e c t  was l o c a t e d  w i t h i n  a s p e c i f i c  
h a b i t a t  type  and was searched  f o r  a recorded 
amount of t ime.  A compass was used t o  main ta in  a  
s t r a i g h t  l i n e .  

The o t h e r  primary method used was a  d r i f t  
fence wi th  a s s o c i a t e d  f i v e  g a l l o n  buckets  (sunk i n  
s o i l )  and funne l  t r a p s  (Campbell and Christman, 
1982;  s e e  Williams and Mull in ,  1987 f o r  diagram). 
The t r a p s  were randomly e s t a b l i s h e d  i n  each of  t h e  
h a b i t a t  types and maintained throughout t h e  s tudy  . 

Other  census methods were occas iona ly  used 
wi th  vary ing  success .  However, they d i d  al low 
t h e  a d d i t i o n  of s e v e r a l  s p e c i e s  t h a t  would n o t  
have been otherwise recorded.  These nethods were : 

1. Accidental  observa t ion  w h i l e  moving through 
t h e  a r e a ,  o f t e n  from one t r a p  s i t e  t o  
ano ther .  

2 .  Driving t h e  roads a t  n i g h t  dur ing  warmer 
months. When a specimen was discovered 
i n  t h i s  manner, t h e  type  of h a b i t a t  c l o s e s t  
was recorded.  

3 .  At t h e  beginning of t h e  s t u d y ,  q u a d r a t s  
were randomly s e t  up and walked f o r  a  s e t  
amount of time. This  procedure was discon- 
t inued  and t h e  t r a n s e c t  method ( d i s c r i b e d  
above) was s u b s t i t u t e d .  The t ime involved  
i n  e s t a b l i s h i n g ,  randomly l o c a t e d  quadra t s  
was p r o h i b i t i v e .  

The s tudy  s i t e s  were v i s i t e d  an average of 
twice  a month. Usual ly one o r  two days were spen t  
on t h e  s i t e  each t r i p .  During cold weather  t h e  
v i s i t s  were l e s s  f requent .  V i s i t s  were made by 
one o r  bo th  of t h e  au thors .  

Sawtimber was t h e  most abundant h a b i t a t  ; 
s a p l i n g  s t a n d s  were second i n  abundance. Pole- 
t imber  and regenera t ion  h a b i t a t s  were l e s s  a v a i l a b l e .  
Consequently, sampling by n e c e s s i t y ,  were g r e a t e r  
i n  sawtimber and s a p l i n g  s t a n d s .  For a l l  

comparisons given h e r e ,  d a t a  a r e  expressed a s  mean/ 
u n i t  e f f o r t  ( i .  e .  , number p e r  t r a p  n i g h t  o r  p e r  hour  
searched) .  

W e  used Gonznt (1915 )  and occasionaly Keise r  
and Wilson ( l979)  f o r  s p e c i e s  I d e n t i f i c a t i o n ,  
Nonenclature fo l lows  Conant (1975) except  f o r  
.u;atersnakae, where FJersdf 8 was use J instead of 
N a t r i x .  

RESULTS AND DISCUSSION 

The amphibians c o l l e c t e d  i n d i c a t e  a moderately 
d i v e r s e  group of s p e c i e s  (Table  I). They a r e  most 
abundant i n  s w t l m b e r ,  uncommon i n   olet timber, and 
v i r t u a l l y  absen t  i n  s a p l i n g  and r e g e n e r a t t o n .  

Table  1, k2ber of amphibians t rapped or encounted 
( g a r e n t h e s i s  v a l u e ) .  

Species  ~ a w t i s b e r  l Pole  l Sapl ing  ~ e ~ e n e r a t i o n  2 

Ambys toma opacum -- ~ ( 4 )  nio) om)  o io)  
E u m  a u a d r i d i g i t a t a  2 ( 4 !  l ( l )  1(0) 010) - 
Bufa woadhousei -- ..-- 812) 20) I(G) otnf 
Bufo  v a l l i c e p s  l l o )  o(0l O(O) of01 
Gas t rophryne  - 

c n r o l i n e n s i s  -- 
A c r i s  c r e p i t a n s  
GJjTainerea 
Hyla c r u c i f e r  
~21s v e r s i c o l o r  - -- 
Rana spenocephsla -- 
Kana clami tans  -- 
"f rogs"  

The d a t a  f o r  t rapping  r e s u l t s  r e p r e s e n t s  t h e  t o t a l s  f o r  104 
t r a p  nights. The  d a t a  for  t r a n s e c t  walks r e p r e s e n t s  60 hours  
t o t i 1  time. 

2 The d a t a  f o r  t rapping  r e s u l t s  r e p r e s e n t s  t h e  t o t a l s  f o r  68 
t r a p  n i g h t s .  The d a t a  for  t r a n s e c t  walks r e p r e s e n t s  30 hours  
t o t a l  t ime. 

F a c t o r s  t h a t  may account f o r  t h i s  a r e :  1 )presenee  
o r  absence of w a t e r ,  and 2) shaded cover .  Both 
f a c t o r s  were most f r e q u e n t  i n  sawtimber. Also 
c e r t a i n  s p e c i e s  were only / o r  more f requent ly  
encounted where t r a n s e c t s  crossed c reeks .  

R e p t i l e s  (Table 2) were more numerous and i n  
most c a s e s  l e s s  r e s t r i c t e d  t o  wate r  o r  wet s i t u a t i o n s ,  
Thus, they a r e  of more p o t e n t i a l  use  a s  i n d i c a t o r s  
of h a b i t a t  d i s t u r b a n c e .  

Regenerat ion appears  t o  be v i r t u a l l y  s t e r i l e .  
S a p l i n g  and po les  when t r a p  and t r a n s e c t  r e s u l t s  
a r e  combined appear  r a t h e r  s i m i l a r  bu t  s t i l l  wi th  
s p a r c e  p o p u l a t i o n s .  Sawtimber shows g r e a t e r  
d i v e r s i t y  i n  bo th  t r a p  and t r a n s e c t  r e s u l t s .  

L izards  were t h e  most abundant r e p t i l e  group.  
The t h r e e  l i z a r d  s p e c i e s  e x h i b i t i n g  obserab le  - 
abundance were t h e  fence  l i z a r d  (Sceloporus u n d u l a t u s ) ,  
t h e  ground sk ink  ( S c i n c e l l a  l a t e r a l i s ) ,  and t h e  
American a n o l e  (Anolis  ca ro l inens i s )  (Table 3) . 
A 1  though Anolis  c a r o l i n e n s i s  and Fce loporus  m d u l a t u s  
a r e  found i n  a l l  h a b i t a t  types ,  i n  s a p l i n g  and 
r e g e n e r a t i o n  many r e c o r d s ,  e s p e c i a l l y  Anol i s ,  were 
ob ta ined  a s  t r a n s e c t s  passed n e a r  i s o l a t e d  hardwoods 
( o f t e n  black-jack oak) .  



Species  !Sawtifiber' po le i  ~ a p l i n g '  ~ e g e n e r a t i o n ~  

sex l inea tu s  
C ~ l u b e r  c o n s t r i c t o r  

 he data f o r  t r a p p i n g  r e s u l t s  r e p r e s e n t s  the  t o t a l s  f o r  104 
t r a p  nights. The d a t a  Ear t r an see t  walks r e p r e s e n t s  60 h0~X-s 
t o t a l  t ine.  

2 ~ h e  d a t a  fcr  t r a p p i n g  r e s u l t s  r e p r e s e n t s  t h e  t o t a l s  f o r  68 
t r a p  n i g h t s .  The d a t a  fo r  trsnsect walks r e p r e s e n t s  30 h o u r s  
t o t a l  time 

Comparisons between t h e  r e s u l t s  given h e r e  
m d  Vernon Ranger D i s t r i c t  r e s u l t s  a r e  p resen ted  
i n  Williams and Mullin (1987) . 
Table 3. Occurrence(%) of t h e  t h r e e  most 

cornon l i z a r d s  by s t a n d  s i z e  c l a s s .  

S p e c i e s  Sawtimber  Po les  Saolings Regener . 

We wish  t o  thank D r .  Henry Pearson ,  t h e  
p r o j  eck d i r e c t o r ,  The fol lowing i n d i v i d u a l s  a t  
Kortbtqestern State Univers i ty  have helped i n  a 
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alian use of Habitat in the Loblolly-Shortleaf 

Pine Type of Louisiana 

Robert B ,  Hamilton, Sceven W. Ellsworth, and Joe Gllnt Smith 

Abstract.--Indices of m abundance were ob- 
tained for 26 species on four study areas. Small mamals 
were snap-trapped along vegetation transects and differed in 
habieat preferences. Larger mamals were sampled with 
scent-posts, night - l igh t ,  and track counts. Indices dif- 
fered by area and season. Suggestions are made for future 
sampling, 

INTRODUCTION 

Because sf recent controversy over grazing 
on some southern national forests, a Southern 
Range Evaluation Project was begun in 1978 on two 
forest tmes in four southern states to evaluate 
the effects of grazing, Baseline data on the rel- 
ative abundances sf memallan species at specific 
grazing levels are needed if the effects of graz- 
ing are to be evaluated, This study was designed 
to provide such data for ungrazed national forests 
sf central Louisiana, The data gathered will be 
analyzed with respect to study area because future 
treatments will be on a study area basis. 

The relative efficiency of the many tech- 
niques available for assessing abundance of free- 
ranging mamaks is not  well knom. Because wild 
mamals are primarily nocturnal and often cannot 
be obsemed easily, many of the techiques do not 
require direct obsemation. M als vary greatly 
in size, behavior, and means of locomotion and, 
tlherefore, there is variation in the applicability 
of techiques among species, In additton, some 
mamalian sampling is destructive and can al+ter 
abundance, It i s  not clear which techniques will 
provide the most rel iable indices for various 
species o f  mamals or what saraple sizes are 
required to provide a rel iaple index, We will e- 
valuate the techniques we used to determine mam- 
malian abundance in t h i s  paper, i n  addition to 
reporting the relative abundance indices that we 
obtained, Me w i l l  also attelr tpt to determine the 
maximurn sampling intensity required in the future 
in order to detect a 26% change in abundance on an 
area, 

Our specific objectives in this study are to 
1) determfne the species present and their abun- 
dances in different habFtats, stucly areas, and 
seasons. 2) evaluate the techniques used as to 
effecrtiveness for various species, 3) determine 
the smp%$ng intensity required t o  detect a 20% 
change in abundance i f  variance of the new sample 
is no greater than the variance sf our combined 

data set (This is almost a worst ease condition,), 
and 4) determine the habitat preferences of  the 
small mamals that are present on the study areas, 

Me want to thank all those who helped to 
make this study possible. The f i e ld  work was fi- 
nanced by the U.S. Department of Agriculture, 
Forest Service, the LSU Agricultural Center and 
Louisiana Agricultural Experiment Station. Host 
of this work was performed by Steve Ellsworth and 
Clint Smith and the data were used in their M.S. 
Theses. We were aided in the field by students, 
Lloyd Mitchell, Gary Lester, Robert Abernathy, 
Bill Wickman, and Kathy Fouchi. Dr. Robert Msble 
and Don Reed helped with vegetation analysis and 
set up the vegetation transects that we used, 
Drs. Nancy Keith, James Geaghan and Vernon Wright 
helped with the statistical analysis. We 
appreciate the help we received f r s m  Forest 
Service employees, especially Dr, Henry Pesrssn. 
The Louisiana Department of Wildlife and Fisheries 
provided living quarters near the study area. 

STUDY M E A  

Fielid work was conducted on the same four 
study areas in the Catahoula Ranger District of 
the Kisatchie National Forest that are described 
elsewhere in this publication (see Hamilton and 
Lester 1987). Differences in detail between the 
studies will be discussed, where approprgate. 

Sampling Areas 

Small mama1 trapping was primarily conduet- 
ed along the exisring vegetation smpl lng  lines 
described by Reed (1981). He identified five 
stand ages based on age or dbh BE dominant trees, 
Age frequencies varied greatly among study areas 
(tab, I), "Saairnber"4ith a Isw 0% 40.3% on 
Area I and a high of 76.7% on Area 4, was the most 
frequently occurring age on each sf the study 
areas. 

Robert E ,  Hamiiton, School o f  Fcrestry, t l i l d l i f e ,  al-d F i she r i e s ,  Loo%si,iila Agrieu1ttrra1 F%.perlr icnt  
Station, L o u i s i a n a  S t a r e  I l n i v e r s i e y  A g r i c r i ? t t ~ r n i  C e n t e r ,  &,?tan Rouge, L o u l s i d i I d  70803 
Steven id, E:lswortk, 2131 E1mhi.11 Pk ,  P353, Nas i iv i l i e ,  Ten. 37210. 
Joe Cilnt S m i t h ,  9207 NE 107th b e , ,  Orchards ,  iJA 98662, 



Stand Tfles Regeneration is often by the seed tree method od 
by planting. 

Reed (1981) classified the vegetation into 
eight stand types. We used six of these types be- 
cause his distinctions were finer than necessary 

al smpling and we had difficulty at times 
obtaining suff icient  sample sizes. His "lo 101- 
ly -shortleaf -occasional longleaf pine forest*' and 
'longleaf pine" types were combined into "pure 
pine" and h i s  "3oblo3%y-shortleaf pine-upland 
hardwood" and "loblolly-shortleaf-longleaf pine- 
upland hardwoodw were combined into "pine-upland 
hardwoodi'. The relative proportions of these 
types varied considerably among the study areas 
(tab, 2 ) .  

Table 1, - -  

Area 
Stand  gel l 2 3 4 1 - 4 

Uns tocked 0-7 0.4 0.0 11.5 2.9 
Seedlings 0.7 17.0 0.0 0.0 4.3 
Sap 1 ings 1 8 - 3  8 - 3  24,5 0.9 13.4 
Poles 40.3 29.5 7.2 11.0 23.2 
Sawtimber 40.0 44.8 68.3 76.6 56.2 

Stand ages follow Reed (1981: 12). 

Table 2. - -  
1980 - 

Area 
Stand Type I 2 3 4 1-4 

Uns tocked 0.3 0.0 0.0 11.5 2.9 
Pine-UpHard 82.0 40.3 70.5 50.2 60.7 
Pine StHard 6.4 8.3 21.9 3.5 10.0 
Upl . Ward, 0.3 3.3 1.3 0.4 1.3 " 

Pure Pine 9.5 47.7 4.6 32.6 23.6 
Stream. Ward, 1.4 0.4 1.7 1.8 1.3 

Ecological Description 

The boundaries between the habitats were 
relatively sharp, Although some of the more inac- 
cessible parts of the study areas held uneven-aged 
stands, many large (50-200 ac), even-aged blocks, 
of various ages were present. 

Management 

Tkre study areas had once been used as open 
range for cattle and hogs, but there has been no 
legal grazing an the study areas for the 20 years 
prior to the study. The forest is presently man- 
aged for timber m d  pulp production. Clearcutting 
and prescribed burning are extensively practiced. 

See Reed (1981) for type deseriptlons, 

METHODS A;?D PROCEDmES 

Because the many different coabinatcions of 
stand types and ages present could not all be ade- 
quately sapled with the resources available and 
the different types of mamaks expected to be 
present could not a11 be sampled the same way, we 
used proceifures designed to maximize the rate of 
data collection from various groups for the effort 
involved. We accontplished this by collecting data 
along transect lines rather than in scattered 
plots and thereby used our time efficiently. We 
chose methods that minimized transportation diffi- 
culties by placing plots along existing transeet 
lines, trails, or roads. We gathered data at its 
times of maxim= availability or when the expected 
rate of data acquisition would be near a maxim-, 
There were projects on both birds and mammals and 
those responsible for data gathering for both 
groups helped each other as much as possible (for 
example, much of the bird work was- done in the 
mornings and much of the m a1 work was done in 
the afternoon by all the people involved). In ad- 
dition, we gathered as much data as possible at or 
between the existing vegetation sampling pofnts so 
as to minimize the m o m t  of vegetation sampling 
required for habitat description, 

Methods were chosen that were repeatable and 
would provide reliable indices of abundance. Ob - 
taining absolute abundance information would have 
been almost impossible for any species on the 
study areas and such information was not required 
for the purposes of the study. 

Sampling Procedures 

Mammals were detected through the use of 
scent posts, snap traps, predator calls, and night 
lights. We also counted tracks, counted squirrel 
leaf nests, and shot bats, 

alian abundance by area, sea- 
son, stand type, and stand age with standard er- 
rors and coefficients of variation were prepared 
when sample sizes were suffieie 
between the various indices of 
were made with Chi-square tests or M O V A .  Where 
differences were found with ANOVA, Duncan" Multi- 
ple Range Test was used to ascertain the treat- 
ment(~) where the differences in index occurred. 

When possible, we calculated the sample 
sizes required in the future to determine a 20% 

al nwbers for the groups we stud- 
ied, For these calculations we asswed the 
variance of the future sample would be the same as 
the variance we obtained in this study, The 
variances we used i n  these calculations were 
obtained from the entire data set (results from 
different for each group and consequently the 
variances we used were relatively high, 

In addition, the effects of habitat vari- 
ables on small mama1 occurrence were tested with 



APJOVA and Duncan's Multiple Range Test t o  ascerd 
t a i n  which species was (were) s ignif icant ly  d i f -  
ferent  with respect t o  the variables.  Calcula- 
t ions were perfomed uslng programs of the S t a t i s -  
t i c a l  Analysis System ISAS) (Welwig 6 Council 
1979) on an IEH 3033 computer a t  the Systems Net- 
work Computer Center, Louisiana State  University, 
To evaluate the importance of these variables,  a 
Stepwise WSscrlminant Wrtalysis was performed w i t h  
progrms from the Stat is tLcal  Package for  the So- 
c i a l  Sciences (SPSS) (Hie e t  a l .  1975). Redundant 
variables were removed from the analysis based on 
the resu l t s  of a correiaelonal analysis.  

An alpha level  of 0.05 was used for  a l l  
t e s t s .  

Field Kekfiods 

--The existing vegetation 
transe i f i ed  Calhoun t ines  (Linn 
1963). Trapping along the transects was done 
twice, primarily on week-ends, from October 1979 
to  June 1980, and continued from November 1980 
un t i l  June 1981. Trapping success was negligible 
i n  the heat of s 

When trapping along the t ransect ,  we placed 
f ive  museuni special t raps ,  baited with peanut but- 
t e r ,  a t  places we judged to  be the most l ike ly  
spots fo r  small m a l  use within 40 f t  of plot  
centers.  Each t rap had been modified by s t re tch-  
ing a wire midway across the t rap bar to  f a c i l i -  
t a t e  catch of smaller speeies. Traps were s e t  fo r  
1 night and moved, Captured animals were prepared 
as  museum specimens and placed i n  the Louisiana 
State University, Museum of Natural Science. 

--Indices of abundance of 
large mammals were prepared by study area. Sam- 
pling by habi ta t  type was impractical and probably 
not meaningful because the home ranges of many of 
the mamals were large enough t o  include several 
adjacent habi ta t  types. 

spp)* and coyotes (Canis l a t rans )  with limestone 
than with natural  s o i l s ,  men  the s ta t ions were 
checked a f t e r  the f i r s t  and second night ,  r e -  
sponses were recorded a t  each s ta t ion  by species 
or species group (where individual species could 
not be different ia ted,  such as for  rabbi ts ,  data  
were recorded as  a speeies group), the tracking 
surface was refurbished, an& 0 - 5  mZ of a t t r a c t an t  
was added, Afcer the th i rd  n igh t ,  only data w e k e  
recorded. Lines were run 6 times, once every 3 
months, from. 1 Apr. 1980 to 20 J u l ,  1981, 

Standardized survey routes along sui table  
roads were selected i n  Areas 1 -3  (Ellsworth 
1983:18l-2). No sui table  roads existed In Area 4 ,  
The routes were smpled,  a t  least onee/month, when 
possible, except July and September, by two ob- 
servers (driver and passenger) a t  night,  beginning 
between sunset and I h r .  past by driving slowly 
(10-12 mpk) and scanning both sides of the road 
with a 200,000 candlepower "Q-beam" spot l ight ,  
Animals seen by the driver o r  passenger were re -  
corded by area and road, Surveys were done from 
Oct. 1979 u n t i l  May 1981, 

Track Counts 

Monthly track counts were made along a l l  
sui table  gravel roads on areas 1-3 (Ellsworth 
1983:183-184). We walked up one side of a road 
and down another, preferably 2 days a f t e r  a ra in ,  
and counted a l l  tracks. 

Other methods 

Squirrel leaf-nest  counts, bat  shooting, and 
predator c a l l  counts were also made (see Ellsworth 
1983)' but detai led resu l t s  w i l l  not be reported 
here. 

RESULTS 
Scent Post Counts 

m ~wenty, permanent, 1.0-m diameter c i rcu la r  
track s ta t ions  were placed near abandoned logging 
roads i n  each of the four study areas a t  0.2-mi 
intervals  (see Linhart and Knowlton 1975). 
Station locations are  indicated i n  Ellsworth 
(1983:173-176). Surface vegetation was removed 
pr ior  to  s a p l i n g ,  track beds were brushed clean, 
dolomitic limestone was spread evenly, and a 
capsule containing I m% of a t t rac tan t  (synthetic 
f a t t y  acid scent;  Burlard e t  a l .  1978a, 1978b, 
Roughton and Sweeny 1982) was applied pr ior  t o  the 
f i r s t  day of a 3-day trapping period. We 
i n i t i a l l y  attempted t o  make a track surface by 
raking the s o i l  but most tracks were not 
discernible.  The clay so i l s  on the area would not 
take a track from relat ively l i gh t  animals and 
some of the loamy s o i l s  became powdery and l o s t  
t he i r  a b i l i t y  to  hold tracks i n  dry weather, The 
limestone made a be t te r  track surface, especially 
when the s o i l  beneath it was hard, Morrison 
(1981) had more responses of rabbi ts  (Sylvilagus 

Weather 

Weather patterns may have differed s l i gh t l y  
from long term averages ( tab.  3 ) .  but patterns of 
mammalian abundance pr ior  t o  our study are  not 
known and bt i s  impossible to  evaluate weather e f -  
fec t s  on abundance data,  However, there was a 
draught i n  the s e r  of 1991 tha t  prevented t rack 
fornation and ineerfered with data gathering. 

2 Comon and Scientbfic naaes are from Lowery 
(1974). 



Table 4 .  - - 

Mean Max.Daily Mean Mfn.Baily Tot.hgonthly 
Temp (OF) Temp (OF) p rec ip ,  ( i n )  

Eon, 20-yr 80/81 20-yr 80/81 28-yr 80/81 

Jun 9 0 - 9  91.2 67.5 70.0 3 . 6  4.4  
tt 90-x3 %s 71.8~ 'u. 5 

J u l  93.0 96.6 70.2 72 .5  5.4 1 . 5  
Aug 93.8 95.9 69.1 69.5 3 . 3  1 .5  
Sep 8 8 - 7  9 3 . 9  64.0 57.6 4.7 6.4 
Oct 79 .9  77.9 52.2 49.1 2.6 6.4 
Nov 6 8 - 5  66.6 43 .0  41.7 4 . 1  4 . 2  
Dec 60 .8  62.4 37-8 38.8 5 .4  0 .5  

Recorded ea. 8.8 h (5.5 mi) nor theas t  of Area 
4 ,  a t  the Catahoula Fores t ,  Catahoula Ranger D i s -  
t r i c t ,  Kisatehie National Forest  (pers ,  corn. Mr. 
Charles Turner, c l imatologis t ,  USDA Forest  Ser-  
vice, Kisatckie National Fores t ,  PineviZPe, 
Louis Lana. ) 

5 days of da ta  missing. 

3 days of data missing. 

- -Golden mice (Ochro tomys nu t  - 
t a l l i ) 2 ,  cot ton mice (Peron?yscus gossypinus), 
s h o r t - t a i l e d  shrews (Blarfna brevicauda), fulvous 
harvest mice (Reithrodontmys fu lvescens) ,  and 
tr;hite-footed mice (Peromyscus leucopus) were the 
most; f requent ly  captured species  ( t ab .  4 ) .  The 
Least shrew (Cryptotfs parva) and the cot ton r a t  
(Sigmodon h i s p f d r s s )  were not  caught enough f o r  
analys is .  

Cotton mouse 
Wkl-ft, mouse 
Golden mouse 
E,  ha. mouse 
Sh-EL, shrew 
Least shrew 
M, cot ton r a t  

Statistics 
u g h  index 

Tota l  catch o f  a l l  small la 
f o r e s t  stand &me ( tab,  5)- Trap success was al-  
most 50% b e t t e r  i n  the  "nan-forested" area (10.3%) 
than any of the forested ones. In forests, t o t a l  
t r a p  success varied from a Isw of 5 ,5% i n  the  
"pine-upland hardwoods" t o  7-18 in the "pine- 
streambottom hardwoods", Standard errors and 
other  s t a t i s t i c s  can be found in Ellsworth 
(1983:141-146)" 

Stand a"-ypes 
Z P $U PS 'II" S 

Cotton mouse 5.6 0 . 9  1 . 5  3,3 4 - 2  4 - 0  
Mh-ft, mouse 2 . 6  1,2 0 . 3  0.0 0.0 0 .0  
Golden mouse 0 - 0  1-7 2 , 0  0.8 1 . 7  1 .0  
F. ha ,  mouse 0 , s  1.3 0 ,4  0-0 0 .0  6 .0  
Sh- l. shrew 3 L , O  1 - 4  1.0 1,3 0 ,o  1 . 0  
A 1  1 28 ,3  6,8 5-5 7 , 1  5.8 6 , 9  

Trap-nights 195 2460 5355 840 120 100 

Z .- unforested, P pine,  PU - Pine-Upland Mard- 
woods, U - Upland Hardwoods, S - Streambottom 
Hardwoods, 

A l l  - Total  f a r  a l l  small mamals, 

Small mammals were caught more i n  the 
younger aged stands. Shor t - r a i l ed  shrews were 
caught almost equally i n  all sf the older  s tands  
as were golden mica (tab, 6 ) .  Standard errors and 
other  statistics are i n  Ellsworth (1983:147-P51), 

We t e s t ed  stand type and stand age pre fa r -  
ence with a *s~uit i i ibi$bry indexN0, the percentage 
caught i n  a habitat divtded by the percentage of 
t r a p  n igh t s  i n  the habitat times 10, U s e  of t h i s  
index allows esmparissns of habi ta t  importance a- 
Bong species, A n  index value a f  %O represents  
random distrbbution. "Seedling" and "sapling" 



ages were preferred  by four of the  f i v e  species  
f o r  ti"h%eh we have da ta  (tab. 7 1 ,  

"Pine" and "unforested" were preferred  by 
three  and two species ,  respect ively  ( t ab ,  8 ) .  

Table 6 . - -  

Stand Age 
Zero Seed Sap. Pole Saw. 

Cotton mouse 5.00 0.22 2,34 0.89 1 .81  
Wfi-Et ,  mouse 2.27 5.33 0.45 0.28 0.17 
Golden mouse 0.00 2.22 2.88 1.20 1.11 
F. ha,  mouse 0.45 4.67 0.90 0.14 0.35 
S h - t l ,  shrew 0.91 2,56 L,35 1.64 1'57 
A l l  9.09 14.89 8.02 4.30 5.50 

Table 7,  - -  

Stand Age 
Species Zero Seed Sap, Bole Saw, 

Cotton mouse 30.2 1 .3  14.2 5.4 10.9 
Wh-ft. mouse 42.1 98.7 8 . 3  5 .2  3.2 
Goldenmouse 0.0 12.8 16.5 9.4 9.0 
F . h a . m o u s e  7.8 79.9 15.4 2 . 4  6.0 
Sh-t1. shrew 7.7 13.2 11.4 10.3 9 .4  

Table 8.  - -  

Stand Typei 

Z P PU PS tl S 
Cotton mouse 34.1 5.4 9 .0  20.2 25.2 24.2 
Wh-ft, rnouse 47.5 21.8 5.2 0.0 0 .0  0.0 
Golden mouse 0.0 9.6 11.5 4 .8  9.6 5.7 
F. ha ,  mouse 8.8 21.6 6.7 0.0 0 .0  0 .0  
Sh-tZ. shrew 8,7 1 2 . 1  9 .2  4.8 0 .0  8 .5  

Z - unforested,  P - pine ,  PU - Pine-Upland Hard- 
woods, U = Upland Hardwoods, S = Streabotrtorn 
Hardwoods, 

S a p f e  s i z e s  required t o  de tec t  a 20% change 
i n  e po s e  r a t e  were est imated with the Eonnula li; B n=s t /d (S tee l  and Torr ie  1980:120) where ""n" is 
the  required sample s i z e ,  *s2'* is the variance of 
the  index, and "t" is the  appropriate value from a 
"t t ab le*  a t  the  des i red  alpha l e v e l  and observed 
degrees of freedom. Thus, the required fu tu re  
sazrrpling i n t e n s i t y  can be est imated.  I f  the  v a r i -  
a b i l i t y  i n  fu tu re  trapping data  could not  be r e -  

duced below t h a t  i n  the present data set, we would 
need t o  repeat  the s a p l i n g  e f f o r t  of t h i s  study 
t o  d e t e e t  a t  an alpha l e v e l  of -05  a 20% change i n  
the index f o r  three  species :  cotton mouse, golden 
mouse and s h o r t - t a i l e d  shrew (tab. 41, Increased 
sampling e f f o r t s  would be needed t o  detect a 20% 
change ( t ab .  4) i n  densi ty  of white-footed mraice 
and fulvous hames t  ~kfce ,  However, the standard 
e r r o r  and thus the  required sampling e f f o r t  could 
be decreased by concentrating trapping e f fo r t  In  
the  most su i t ab le  enviroments  or a t  the most 
s u i t a b l e  times ( t ab ,  7 & 8 ) -  fJe c m o t  prac t i -  
c a l l y  evaluate densi ty  changes of &he other snap- 
trapped species  unless variance could be great ly  
reduced, 

Five species were captured often enough for 
h a b i t a t  analys is  and had di f feren& pacterns of 
h a b i t a t  preference f o r  the variables used (tab. 
9 ) .  A l l  h a b i t a t  var iables  except stern dens i ty  
were associa ted  with d i f ferences  i n  small mama1 
abundanees with t h i s  analys is .  

Table 9. - - 

% Canopy Cover A 
F=1_2.36,p-.OOOl 

B A ~  Hardwoods A 
F-7.58,~-.0001 

BA Pines A B 
F-4.42,~-,0018 

H t  dom Hardwood B 
F-8.55,p-.0001 

H t  codorn Hard. A B 
F-2.31,~-.0584 

W t  dom Pine A 
F-5.24,~-.0005 

H t  codom Pine A B 
F-1.85,p=.1207 

Stem densi ty  A 
F=0,41,p-,8039 

B 

B 

A B C  

c 

B 

A B 

A I3 

A 

B. b. Blarina brevicauda, R ,  f . .- Rei~hrroclrjnto- 
q s  fufvecvens, P.1.-Perornyscus leucopus, P , g ,  -. 
Peron?yscus gosspfnus ,  0.n. - Ochratosnys rsuttlitLli 

BA = Basal Area. 



Cornunity structure is more evident from the 
habitat preferences indicated by the multivariate 
discriminant analysis than from the raw trapping 
data, Three discriminant functions (DF) were gen- 
erated from the variables used and accounted for 
67.38 (DF I), 15.5% (DF XI), and 12.3% (DF 111) of 
the total variance, respectively. DF I is weighed 
most heavily by stand age and % canopy cover a ~ d  
the axis represents a gradient from open, dis- 
turbed habitat to a closed canopy forest. DF TI 
is most influenced by the height of the dominant 
hardwood, and DF 111 by stem density (tab, 10). 
Further details on the procedures used and an 
evaluation of the technique can be found in Smith 
(1983). 

The position of the species along these axes 
represents their habitat preferences (fig, 1). 

Figure 1. --Positions of the centroids for five 
small mammal s~ecies in 3-dimensional 
discriminant space. Numbers in paren- 
theses represent the percentage of the 
total samle variance accounted for bv 

All species pairs are separable except P. 
leucopus and R. fulvescens (tab. 11). 

Table lo.-- 

Discriminant Function 
Variable DF I DF PI DF 111 

Stand Age 0.46978 -0,35859 0.39246 
%CanapyCover 0.45420 -0.59569 0.01436 
WtofDomWard 0.28598 0,86985 0.07315 
Stern Density 0,28445 -0.05975 0.86139 
Wt Codoln Ward -0.15331 -0.58490 -0.53311 
Nt Godom Pine 0.01985 0.62675 0,13738 
Basal Area 0.19586 0.31282 -0.30607 

Scent Posts,--Seven species visited scent 
posts frequently enough for the data to be ana- 
lyzed statistically. The index (mean number of 
visits/100 stations) for the area taken as a whole 
was approximately 4 times greater for rabbits than 
for armadillos (Dasypus novemcinctus), foxes 
(Vulpes fulva and Urocyon cinereoargentatus), 
coyotes, or dogs (Canis familiaris) (tab. 12), 
which had indices that were approximately the 
same. 

Table 11.-- F statistics and si~nificance values 
between pairs of species. Degrees of 
freedom - 7 and 430) 

Species 
Species P .  g. P. 1. B .  B .  0. N. 

P ,  leuco. 9.4676' 
0. oo002 

B. brevi. 3.3808 7.7030 
0.0016 0.0000 

0. nutt. 2.7572 9.2423 2.6166 
0.0082 0.0000 0.0119 

R. fufv. 6.8926 1.5866 5,4443 5.7092 
0.0000 0.1374 0.0000 0.0000 

F value. 

* P value. 

Even though stem density was the only habi - 
tat variable not specifically associated with 
species differences (tab. 9), it was the most im- 
portant component to discriminate function 111 
(tab. lo), which was the variable that best separ- 
ated Peromysus 1 eucopus and R e i  throdontomys 
ful**acvens. 



Sta t i s t i c s  
Species Index S. E .  S.S. 
Rabbit l5,40 1.04 1603 
Amadillo 
Raccoon 
Oposstun 
Dog 
Fox 
Coyo t e  
Squirrel 
Bobcat 
Deer 
Hog 
Hink 

For subsequent s t a t i s t i c a l  analysis each 
night" resu l t s  had to  be independent, We tested 
the obselrved frequency dis t r ibut ions for  the 3 
n ghts wdbth the expected binomial frequencies with 1 X t e s t s  and found differences fo r  rabbi ts ,  foxes 
and coyotes. Raccoons (&rocyon lotor)  and 
opossums (Didelphis virginiana) had too many c e l l s  
with expected frequencies l e s s  than 1 to  be 
included i n  the analysis. Observations for  the 
nmber o f  nights visitedI3-night trapping period 
was therefore used as the observation for  
subseqtlent t e s t s  . 

Species x2 P 

Rabbit 34.34 <0 ,0005 
Armadillo 0.85 >0.6 
Dog 3-17 >8.2 
Fox 16.53 <O .0005 
Coyote 112.82 <O, 005 

From a runs t e s t  fo r  independence of samples 
(Siegel 1956:52-56) a t  consecutive posts,  we found 
tha t  armadillos and raccoons (Procyon lotor)  ten- 
ded t o  be recorded a t  consecutive s ta t ions.  This 
was probably rjue t o  concentrations of v i s i t s  a t  
clranps of favorable habi ta ts  along the routes 
ra ther  than v i s i t s  t o  consecutive s ta t ions by the 
s m e  individuals,  Thre stat ions were 0.2 m i  apar t ,  
a distance prob;sh%y far ther  than many sf these an- 
imals t rave l  i n  a night,  The habi ta t  was arran- 
ged i n  a se r ies  of patches tha t  should have pre- 
vented random habitat dist r ibut ion on the Lines, 

Species Z P 

Rabh 2% 1.76 0,08 
Armadillo -2,QL 8.04 
Raccoon -2.56 0.01 
Opossw 0.43 0.67 
Dog -6,%35 0.39 
Fox 0,60 0.55 
Coyote -1.52 8-13 

Significant seasonal differences of abun- 
dance occurred for  amadi l los ,  dogs, and foxes 
( tab,  13). 

Table 13- - 

Index 

e r  F a l l  Winter 
Species nl.293 n-373 ~ 2 3 9  ~ 2 4 0  

Rabbit 18.08 15.12 16,74 11.25 
F=2*00,p=.Il 

Raccoon 2,05 1.33 2.09 0.42 
Fm.099,p-.40 

Fox 3,75 0.53 5.44 7-92 
F=5.35,~=.00 

Coyo t e  3.07 2.22 3.77 6.25 
F=2.48,p-q06 

Squirrel 1.71 0 , 00 0.42 1.25 
Bobcat 1.37 0,79 0.00 0.42 

Total 40.61 29.71 35.16 34.59 
F-2.82,~-.0001 

Scent post indices varied among areas f o r  
rabbi ts ,  amadi l los ,  raccoons, and foxes (tab. 
14). These differences may have been due to  d i f -  
ferent  proportions of habi ta ts  sampled i n  the d i f -  
ferent  areas (tab. 1 6a 2).  

A l l  species were under-smpled a t  scent 
posts i n  our study ( L .  e., a 20% change i n  density 
would not be detected i n  the future with equal 
smp1ing intensi ty  and variance) ( tab,  12).  
However, the sample s ize  required can be reduced 
by any method tha t  reduces variance (for  example, 
by sampling i n  1 season only). 

--Wrsbbits were by far 
the most abundant species detected on the night- 
l i gh t  sumeys. "Ikre index (mean no./100 km) fo r  
rabbi ts  is 1 2  times tha t  of the armadillo, the 
second most abundant species,  (Tab, 15) .  

Rabbit indices were somewhat lower than many 
reported i n  the literature, (Fafarman and a y t e  
1979, Wight 1959, and Krug 1960, e .  g , )  especially 
those from famaand where v i s t b f l i t y  is greater.  



Table 14. - - 

Index 

Table IS,-- 

Area 1 Area 2 Area 3 Area 4 
Species n-237 n-341 n-275 n=-2 9 6 

Species Index 

Armadillo 5.06 5.28 4.73 
F=2.64,p-,05 

Raccoon 2.11 2.93 0.36 
F-3.23,~-,02 

Fox 7.59 4.69 1.82 
F=4.47,~--.00 

Coyote 3.38 4.39 1.82 
F-1.37,~-.25 

Squirrel 1.27 0.88 0.00 
Bobcat 1.27 0.00 1.09 

Statistics 

Rabbit 
Armadillo 
Qpossunt 
Raccoon 
Striped Skunk 
House Cat 
Feral Hog 
Gray Fox 

S . E .  S.S. 

Table 16. - - 

Index 

Total 7.26 40.16 25.09 27.02 
F=2.49,p=.0001 

Significant differences were found in the 
rabbit (F - 9.93, p -.0001) and opossum (F - 3.33, 
p - ,0383) indices among areas. These differences 
did not correspond with the results for scent- 
posts. The inconsistency is almost surely due to 
differences in proportions of habitat type sampled 
among areas with the two methods. Representative 
sampling (i. e , ,  in proportion to habitat 
availability) was not achieved and was not practi- 
cal for scent-posts, night-lighting, or track 
counting in this study because of time con- 
straints. However, meaningful temporal compari- 
sons could be made with these techniques if the 
saae routes were run repeatedly in a similar 
manner. Locations of the routes are in Ellsworth 
(1983:173-176,181-182). The variability in habi- 
tat proportions can be seen by comparing results 
from different areas (tab. 12). 

Species 
~abbi t1 
Armadillo 
Raccoon 
opossum 
Striped Skunk 
House Cat 
Feral Hog 
Gray Fox 

Area 1 
14.83 
1.14 
0.38 
1.14 
0.00 
0.19 
0.19 
0.00 

Area 2 
37.31 
3.16 
0.00 
3.51 
2.11 
0.70 
0.00 
0.35 

Area 3 
20.68 
1.80 
8.00 
1.20 
0.60 
0.60 
8.00 
0.00 

The variable rabbit includes swamp rabbits and 
eastern cottontails. 

Rabbit nurdbers varied among Areas (F - 9.93, 
p - 0.0001) as did opossum numbers (F - 3.33, p - 
0.0383). Sample sizes were too small to make com- 
parisons of the other species. 

Significantly different monthly indices for 
rabbit were found (F - 2.43, p - 0.0129) (tab. 
17), with higher values in late winter and spring. 
Rabbit indices were largest before the reproduc- 
tive season; presumably the rabbits moved to the 
roadside at this time to consume the new vegeta- 
tion, In future surveys, more counts should be 
conducted when the index is Large in order to 
facilitate comparisons. The phase of the moan did 
not affect the night-light indices significantly 
(see Ellsworth 1983). 

If equal sarnpling intensity were used In the 
future, changes of density of 20% eauld only be 
obtained with rabbits (tab. 15). 



Table 17.--  Table 18, - -  

Sta t i s t i c s  
Month nL Index s.E.' c . v , ~  

Jan 
Feb 
Mar 
Apr 
May 
Jun 
Auli: 
Oct 
Mov 
Dec 

Each count was 18.7 km long for  a t o t a l  of 
1140.7 km. 

Each sample included a count of each of the 3 
areas; therefore I? = 9 when 3 cotrnts are  made i n  
each of the 3 areas. The area i s  the sampling 
uni t .  

S .E.  i s  the standard error  of the mean (index). 

C,V. is the coefficient of var ia t ion of the in -  
dex. 

Sample s izes  were l o w  because sampling was 
done 1 or  2 days a f t e r  a ra in  and the weather did 
not always cooperate. Drought made counting i m -  
possible i n  June and July 1981 (tab. 3) .  However, 
t h i s  method was the only one tha t  detected many 
deer and should be continued for  tha t  reason. The 
deer index (mean no. of tracks-) with equal sam- 
pling intensi ty  i n  the future could detect a 40% 
change i n  density. In  the future ,  track smpling 
should be more intensive. 

--9thirty of the 46 species tha t  
are  l ike ly  t o  occur i n  central  Louisiana (Lowery 
1974) were recorded i n  t h i s  study (tab. 18) and we 
obtained abundance indices fo r  26 of these. 

- -m i r t e en  species were detect- 
ed by track counting. 

Taxon indexi S.E. 

Dog 194.44 
Fox 102.39 
Coyote 23.54 
Deer "3.42 
Armadill o 59-89 
Feral Hog 1.53 
Rabbit f 2% 15 
Opossurn 10.28 
Raccoon 12.20 
StripedSkunk 1.58 
Squirrel 8.28 
House Cat 9.15 
Bobcat 0.28 

Hean no. of t r a c k s h .  

Occurrence 

Scientific rime' 1nd2 0b3s ign4  lib5 

Didelphis vlrginiana---------* 
Hyotis austroriparius-------- 
Pfpistrellus subflavus-------* 
Eptesicus fuseus------------- 
Lasiurus serninolus----------- 
Lasiums borealis------------* 
Lasiurus cinereus------------ 
Lasiurus intermedius--------- 
Bycticeius hurneralis---------* 
Pfecotus raffnesquii--------- 
Tadarida brazilfensis-------- 
Scalopus aquaticus----------- 
Blarina Qrevicauda-----------* 
Cryprotis pama--------------* 
Dasypus novemcinctus---------* 
Sylvifagus floridanus--------* 
Sylvilagus aquaticus---------* 
Sciurus carolinensis---------* 
Sciurus nfger----------------* 
Glaucomp volans-------------* 
Geomys bursarius------------- 
Castor canadensis------------ 
Oryzomys palustris----------- 
Reithrodontornys humulis------ 
Reithrodontomys fulvescens---* 
Peromyscus leucopus----------* 
Peromyscus gossypinus--------* 
Ochrotomys nuttalli----------* 
Sigmodon hispidus------------* 
Neotoma floridma------------ 
Microtus pinetorum----------- 
&ttus rattus---------------- 

Rattus nomegfeus------------ 
Hus n n r s c u f u s - - - - - - - - - - - - - - - - - -  
Myocastor coypus------------- 
Canis latrans----------------* 
Urocyon cinereoargentatus----* 
Vulpes fulva-----------------* 
Euarctos aaericanus---------- 
Procyon fotor..-------------d 
Mustela vfson----------------" 
Htaphitis mephitis------------* 
Lutra csnadensis------------- 
Lynx mfuS- - - - - -""-"""""""-""*  
Odocofleus virginianus-------* 
Sus scrsfa-------------------" 
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Scientific names follow tgwary (19743,  

Data on the species was recorded by one of the 
techniques reported i n  t h i s  doemeat, 

A specimen was observed (live o r  dead) on the 
study area. 

Only sign of the animal ( e .  g. nests ,  tracks. 
scats)  was obsemed, not an en t i re  specimen, 

Abundance was estimated from indices reported i n  
t h i s  document, obsemations on the study area 
(specimens or sign) ,  or  if w e  believed none o f  the 
techniques were suitable then on the basis  of Low- 
e q  (1974). 



With the possible exception of some bats and 
huxnan comensals, few species that are likely to 
be comon on the study areas were missed, 

- -Different methods, sam- 
pling intensities, and sapling locations were 
used for different species throughout t h i s  study 
and species diversity calculatZons at ariy par t lc-  
ular location could not be cogtpared with values at 
other locations or in the literature, 

Four of the seven techniques used to index 
als in four study areas of a 'Xoblolly-short- 
pine, upland hardwood" "rest produced satis- 

factory results. Snap-trapping, scent posts, 
night-light surveys and track counts for different 
sets of species. Squirrel leaf-cotmt suneys were 
efficient but had highly variable results among 
watersheds and could only be used to compare the 
same watersheds in time. Results of collecting 
bats could only be used for determining relative 
abundance shifts if identical techniques were used 
in the future. Predarsr-call sumeys were unsuc- 
cessful because of the dense cover that was pre- 
sent at many of the smpling stations. Mama1 a- 
bundance was high wlth res values found in 
the literature, Of the 46 species believed 
to occur or &o have occurred in central Louisiana, 
we found 30 and obtained usable indices of 26. 
Many bats were not found because of sampling prob- 
lems. We also did not find comensal rodents or 
species such as the otter (Lutra  cmadensis) that 
have specialized habitat requirements. 

We obtained usable indices of abundance for 
al species and trapped three other 

species. Golden mouse was the most cornonly trap- 
ped species (158); next were cottan mouse (150), 
short-tailed shrew (1071, fulvous haanrest mouse 
(53) and white-footed mouse ( 4 9 1 ,  respectively. 

The short-tailed shrew was ubiquitous in the 
forest. There were differences in capture fre- 
quencies of cotton mice, .tJhite-footed mice, and 
fulvous hasvest mice, araong both stand types and 
stand ages. Colden mice captures varied only a- 
mong stand ages. 

Cotton mice were most ahndant in "hardwood'" 
stands and '%aplingW ages and wh%te-footed mice 
were most abundant in the "rmforested" and "pine" 
stand twes and the "non-stocked" and "seedling" 
ages. Golden mice were captured most in the early 
successional stages. Total captures were mast 
frequent in the "seedling" age class, 

A more specific habitat analysis with step- 
~ d s e  discriminant functions allowed us to identify 
habitat requirements i n  more deta i l .  As expected, 
the two most closely related speeies, cotton mouse 
and *ice-footed mouse, had the greatest habitat 
separation, The cotton rnouse occupied the uore 
mature forest habitats and the ti-hite-footed mouse 
occupied early successional areas ereated by log- 
ging, The golden mouse occurred in all stages of 
succession but only &ere the understory was 
dense. me fulvous hamest mouse specialized in 
grassy areas under open canopies, The short- 
tagled-shrew occurred throughout the area, 

Tke snap-trap smple size would be suffi- 
cient to determine a 20% change (a rather small 
change for small mamals) in abundance of the 
three msst cornon species in the future if the 
variance were to remain the sante, Wowever, the 
m o  species with insufficient saraple sizes, ful- 
vous harvest mouse hind white-footed mouse, prefer 
habitat types thar were relatively rave an8 there- 
fore sampled less. Differences in these speeies 
could be detected by increasing sample sizes in 
the appropriate habitats, Smaller samples would 
be adequate in the future 1% the variance could be 
reduced. SarnplPng at times of maximunt trap re- 
sponse and density (winter in this study) would 
aceologlish this, as well as would analyzing the 
results by habitat type rather than by area. 

Snap-traps are poor at sampling some species 
such as shrews, We were ;able to obtain sufficient 
smple sizes because of the wire across the trap 
bar, but additional methods could be employed, 
Pit-fall traps would be ideal for shrews and some 

als, but: considerable effort is 
required to set out and maintain a series of these 
traps, 

We obtained infomation on 12 species of 
als with scent-post susveys, Many of these 

were game and furbearing species of economic im- 
portance. bJe believe smpfhng intensity should be 
increased to 2,000 post-nights in the future to 
increase the precision of the saraple, Our sample 
size, 1,149 post-nights, was sufficient to make 
some comparisons. The study areas were almost too 
small, 2,000 ac each, for the required sampling 
intensity. Because we sapled what we thought to 
be all practical locatisns along logging roads and 
other areas of easy access, we could not increase 
the nurrber of posts without placing them closer 
together. That would increase the problem of se- 
rial correlation; each post would not be an inde- 
pendent sample because m als could move from 
post to post. Some evidence of mamals moving be- 
tween pasts was present in our data but the same 
results could have resulted from elmping of pre- 
ferred habitats. We sampled 4 timeslyr and sample 
sizes could be increased by smplicg more fre- 
quently. 

Different indices were found abnong areas for 
rabbie, armadillo, raccoon and fox, We believe 
the differences were due to different proportions 
of stand ages and types among areas, A knowledge 
of the precise habitat requirements of the species 
involved would be required to test this hypothe- 
sis, 

Seasonal differences were found in scent- 
post response sf armadillos, dogs, and foxes, No 
season was preferred by all species, 

We surveyed the night-light route 61 times 
and obsemed rabbits, armadillos and opossurils 
enough to analyze the data, but only rabbits were 
found wlth enough precision, with this sampling 
effort, to detect a future 20% change in abundance 
with sanipling of the s m e  precision, 

Rabbits varied by area and month and arma- 
dillos varied by area. Ttae differences mong ar- 
eas was probably due to different habitat dbstri- 
butions. Tkis technique is a good one for rab- 
bits, especially if the sumeys are made at elmes 
of anaximm encounter (January through April). 



W e  found 13 ident i f iable  wi ld l i f e  track 
types on our counts and t h i s  method was the only 
sui table  one for  deer, I t  depends greatly on 
weather eondit9ans and a severe drought l imited 
our smpl ing  during the study, We snly made 45 
eourrts but we believe approximately 280 are  need- 
ed. This t rpe sf count has prolnise f o r  t es t ing  
deer and other a 1 abandanee, bud care must be 
taken t o  smple  a t  a known rime afcer a ra in  o r  
a f t e r  clearing the traek-bad so that the temporal 
span of track accmulatfon is  known, Additional- 
l y ,  t h i s  method can only be used h e r e  s o i l s  are 
sui table .  Often f i l l - s o i l  associated with roads 
makes very good track-beds, We attempted t o  
create  beds i n  the fores t  f o r  sampling tracks and 
fousld the s a i l  unsuitable, W e  could not even de- 
t e c t  our o m  tracks imedia te ly  a f t e r  we made the 
bed. Edges of water courses were sui table  feu 
track cstrnts i n  the study areas.  

In conclusion, our e f for t s  were adequate t o  
procluce indices of abundance for  26 of the 30 m a -  
ma1 species encountered. Sanrple s izes  were su f f i -  
c ient  t o  identify differences i n  abundance of some 
of these species with respect t o  hab i ta t ,  area, o r  
season. However, we were only able to  detect  a 
20% change i n  abundance i n  four species when a l l  
the data fo r  a method were grouped together, 
Grouping of a l l  the data together would be done i f  
cornparisom CPE the en t i re  study area were t o  be 
done because of Euture treatments on an area 
basis ,  Grouping the data together w i l l  r e su l t  i n  
reduced variance and increased efficiency only 
Mihere there are  no differences i n  the abundance 
indices mong the uni ts  lumped, We found dif- 
fererrces i n  indices i n  many s i tuat ions and believe 
i f  eomparbssns are  to be made i n  the future ,  they 
should be ~llade by hab i ta t  o r  season so as t o  
reduce the variance and the required smple  s izes .  
Cornpartson mong study areas are  irapractlcal 
because of different  mixes of habi ta ts  and man- 
agemnt a o n g  them, Furthermore, tenrporal eom- 
parlssns a t  any place would only be possiufe where 
there were no changes i n  habi ta t  tha t  were 
unrelated t o  ereatmeat a t  tha t  place between the 
times of the eoafgarisons, 
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Bird Habitat Use and its Measurement on the CatahouEa 

District of Kisatchie National Forest 

Robert B, Waolilton and Gary D. Lester 

Abstract.--Indices of avian abundance were obtained 
and eoqared from transect and point-count data for f ive 
stand ages and five stand types on four study areas, From 
33 to 134 ac were needed to achieve stable diversity, Di- 
versfties varied with season, habitat, and sarnple size. 
Transects were more efficient than point-counts. 

The "loblolly-shortleaf pine-upland hard- 
wood" forest type is a widespread habitat in the 
South and occupies about 70 million acres of the 
Upper Coastal Plain from east Texas and Oklahoma 
to Florida and Virginia (Byrd and Lewis 1976). It 
is possible that the flora and fauna of this for- 
est type have undergone change after cattle graz- 
ing was initiated with the arrival of the Spanish 
in the 16th century, 

Because of the controversy concerning the 
effects of cattle grazing on national forests of 
the South, in 1979 the Southern Forest Experiment 
Station, USDA Forest Service, began a 10-yr study 
on the effects sf cattle grazing in the "loblolfy- 
shortleaf pine-upland hardwood" and "longleaf 
pine" forest types. The ultimate objective of the 
study was to promote sound multiple-use management 
on southern forest lands. Three phases were iden- 
tified in the study plan: 

1) Gathering pre-grazing baseline data on 
soils, water, vegetation, and wildlife. 

2) Institution of livestock grating at three 
intensity levels. 

3) Repeating measurements performed in Phase 
1. 

This study is part of Phase 1; subsequent 
phases were teminated prematurely because of 
funding problems. 

Methods employed in a base-line study on 
large tracts with many habitats of various ages 
should be efficient. Point count and transect 
methods are both relatively cost-effective (Dawson 
1981) and we used both methods in order to eval- 
uate their effectiveness, 

Species diversity is an important community 
parameter that reduces to one nusaber large amounts 
of relative abundance data (Hair 1980:269). 811 
of the mare than a dozen ways that have been used 
to evaluate species diversity (Peet 1974) depend 
to some degree on area sampled, However, the sam- 
ple area required for a valid species diversity 
measurement is not knom. 

Specific objectives of this study were to 
I) report baseline information on avian 

abundance on the habitats of the study area; 
2) compare point count and line transect 

techniques; 
3) investigate the minimal sample size re- 

quired for calculating valid bird species diver- 
sity (BSD) indices for the habitats of the study 
area; and 

4) examine variation in BSD and other 
cornunity paraeters on the study areas. 

We want to thank all those who helped to 
make this study possible. The field work was fi- 
nanced by the U. S. Forest Service and the LSU 
Agricultural Center and Louisiana Agricultural Ex- 
periment Station, Most of the work was performed 
by Gary Lester and the data on species diversity 
were used in his M. S. Thesis. The majority of 
the field work was done by Gary Lester with the 
assistance of Steve Ellsworth and Clint Smith 
aided by students, Loyd Mitchell, Bill Wickman, 
and Kathy Fouchi. Dr. Robert Noble and Don Reed 
helped with vegetation analysis and set up the 
vegetation transects that we used. Abed Alwlt and 
Mark Dugas of the Department of Experimental 
Statistics, Louisiana State University, aided in 
the statistical analysis and computer progr-ing. 
We appreciate the help we received from Forest 
Service employees, especially Dr. Henry Pearson 
who provided living quarters near t11s study areas 
and assisted in many other ways. 

Field work was conducted on four study areas 
in the Catahoula Ranger District of the Kisatehie 
National Forest, Each of the study areas is ap- 
proximately 2000 ac of predominantly "10obLolly- 
shortleaf pine-upland hardwoodsi\ Areas 1-3 are 
traversed by maintained gravel roads and Area 4 is 
bisected by a single pmed parish road, The ter- 
rain is level to gently rolling wFth a maxim- 
slope of 10%. Elevations are between 140 ft and 
290 ft above sea level. The upland soils are mod- 
erately well-drained and consist of loamy topsoils 
and clayey or loamy subsoils. In the strem bot- 
toms, soils are loany and poorly drained. 
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The study areas are in the south-central 
portion of Grant Parish, approximately 25 mi north 
of Alexandria, buisiana. Area 2 is contiguous 
with Area 3 on its north boundary and lies 1-82 mi 
west of Dry Prong, Area 1 is 0.6 mi northeast of 
these areas and Area 4 is about 7 -8 mi southwest 
(f%g* 1). 

Table I. - -  

Stand Age I 2 3 4 Total 

Uns tocked 
Total Area 0.7 0.4 0.0 11.5 2.9 
Bird Plots 0.9 0.0 0.0 14.8 3 - 8  

Seedlings 
Total Area 0.7 17.0 0.0 0-0 4 . 3  
Bird Plots 1.8 18.2 0.0 0.0 5.4 

Sap 1 ings 
TotalArea 18.3 8.3 24.5 0.9 13.4 
Bird Plots 17.1 12.9 33.1 0.9 16.1 

Poles 
Total Area 40.3 29.5 7.2 11.0 23.2 
Bird Plots 20.7 27.3 4.1 9.6 15.7 

Sawtimber 
Total Area 40.0 44.8 68.3 76.6 56.2 
Bird Plots 59.5 41.7 62.8 74.8 59.1 

Figure I.-- 
Grant Parish. Louisiana, 

Stand Types 

Stand-Age Classes 

The vegetation had been previously sampled 
by Reed (1981). He identified five stand ages 
that were based on age or dbh of dominant trees. 
Less than 4.5% of the total plots were of the 
"unstocked" or "seedling" type, and although some 
of the bird plots occurred in these types, there 
were not enough to be used for analysis of avian 
diversity. 

As detemined by Reed (1981), "sawtimber" 
was the most frequently occurring age type on each 
of the study areas (mean - 56.2%), with a low fre- 
quency of 40.3% on Area 1 and a high of 76.7% on 
Area 4. Poles were the next most frequent (mean - 
23.2%). In general, the mean age distribution on 
the study areas is what would be expected with the 
prevailing management. The stand age distribution 
was somewhat different mong study areas (tab, 1). 

Age distribution in the bird plots also var- 
ied greatly mong study areas, but for the total 
area bird plot distribution corresponded closely 
with the total plot distribution. "Sapling" and 
"sawtimber" were slightly over-smpled and "pole" 
was slightly under-sapled (tab. 1). 

Habitat age distribution of bird study plots 
in each study area also corresponded closely with 
the habitat distribution for the total study area, 
Therefore, any differences found in avian abun- 
dance among areas probably could not be attributed 
to ( non-representative smpling . 

Reed (1981) classified the vegetation into 
eight stand types. We felt that his distinctions 
were finer than necessary for our bird sampling 
and collapsed his types into five. We called his 
"lob olly-shortleaf, occasional longleaf pine for- 
est"' "pure pinen for brevity. Three of his cate- 
gories: "loblolly-shortleaf pine-upland hardwoodm, 
"loblolly-shortleaf-longleaf pine-upland hard- 
wood", and "upland hardwood", were combined into 
the category "pine-upland hardwood''. Our "pine- 
streambottom hardwood" consists of his "stream- 
bottom hardwood" and nloblolly-shortleaf pine- 
streambottom hardwood-occasional longleaf pine". 
We used the modified stand type classification 
when reporting indices of abundance for birds. 

The relative proportions of these types var- 
ied considerably anoong the study areas but overall 
our sample rather closely matched the type distri- 
bution as determined by Reed (1981) (tab. 21, 
"Pine-upland hardwoods" was the predominant stand 
type (mean - 62.0%) with a frequency varying from 
40.3% on Area 2 to 82% on Area 1. "Pure pine" was 
frequent on Areas 2 and 4 and hardwoods were espe- 
cially abundant on Areas 1 and 3. The unforested 
type was especially abundant in Area 4 (tab, 2). 

Stand type frequency distributions more 
closely matched that of the vegetation transects 
than stand age frequency distributions (tabs 1 & 
2) and results for stand type are not likely to be 
biased by non-representative sarapling. 

Descriptions of stand types can be found in Reed 
(1981) 



To make meaningful dSversity comparisons a- 
mong locations of different  s izes ,  divers i ty  a t  
a l l  places of in te res t  m u s t  have a constant o r  
nearly constant value tha t  is not affected by the 
area of the smples ,  or  comparisons must be made 
ammg areas of equal s ize  - -  the s ize  of the 
smallest area t o  be coqared ,  Because using the 
smaflest s a p l a  area is undesirable Ear a var ie ty  
of reasons, our goal was t o  f ind the mlnimw plo t  
s ize  necessary t o  a t t a i n  a s table  divers i ty  value. 
This would f a c i l i t a t e  making comparisons mong a -  
reas and would also provide a divers i ty  value corn- 
parable t o  similarly attained l i t e r a tu r e  values. 
To maximize our chances of achieving a suf f ic ien t  
smple  s ize  for  divers i ty  comparisons, we grouped 
the hab i ta t  t m e s  even further than described 
ea r l i e r .  We included the ref a t ively rare  '*up1 and 
hardwoods" with the "pine-upland hardwoods" and 
the ra re  "stret;mbottorn; hardwoods" v i t h  "pine- 
strearnbottorn hardwaods" . .is resulted i n  three 
rather  unique habi ta t  types, each with sample 
s izes  as  large as  pract ical .  

Ecological Description 

The study areas are  typical of the 
"loblolly-shortleaf pine-upland hardwood" fores t  
type. Reed (1981) found tha t  hardwoods consti-  
tuted 45% of the t o t a l  basal area, The most prev- 
a lent  h rdwoods were southern red oak (Quercus 9 fa lea ta )  , post oak (Q. s t e l l a t a )  , blackjack oak 
(Q. m r i f m d i c a ) ,  hickories (Carya spp.),  sweetgm 
(LLqu idda r  s ty rac i f lua) ,  magnolias (Hapol ia  
spp,) blackguat (Nyssa sylvat ica) ,  flowering dog- 
wood (Cornus f l o r i da ) ,  and red maple (Acer 

) The major conifers were loblol ly  pine 
(Pinus taeda), shortleaf pine (P. echinata),  and 
longleaf pine (P. pafus t r i s ) .  Reed (1981) found 
180 understory taxa i n  the study areas,  antong 
which yellow jasmine (Gelsemiurn sempenfrens), 
blackberry (Rubus spp.),  and waxmyrtle (Myrica 
cer i fera)  were the most frequent, A s  a whole, the 
study areas is a patchy col lect ion of internal ly  
homogeneous habi ta ts  tha t  d i f f e r  by fores t  type 
and stand age. The boundaries between the 
habi ta ts  tend to  be relat ively sharp, Many large 
even-aged blocks of 50-200 ac of various ages were 
present. 

Management 

The study areas had once been used as  open 
range for  c a t t l e  and hogs, but there had been no 
legal  grazing on them for  the 20 years pr ior  to  
the study. The forest  is presently managed for  
the production of tiarber and pulp wood. Clearcut- 
t ing  and prescribed burning are  extensively prac- 
t i ced ,  Regeneration is often done by the seed 
t ree  method or  by planting. 

l an t s  are  from Radford e t  
ia2, (2968). 

Table 2 , - -  

Area 
Stand Tyge 1 2 3 4 Total 

Uslforested 
Total Area 0 . 3  0 - 0  0 ' 8  11.5 2 .7  
Bird Plots Q , 9  0.0 0.0 14.8 3 . 8  

~ i n e - ~ ~ l '  ~ a r d s ~  
Total Area 8 2 . 0  48.3 70.5 50 .2  6 2 . 0  
Bird Plots 79.3 43.9 71,f 5 4 . 8  61.6 

Upland Hardwoods 
Total Area 0.3 3.3 1.2 0.4 1 .3  
Bird Plots  0.0 3.0 1.7 0.9 1.5 

!3tr3 Hardwoods 
Total Area 1.4 0 - 4  9.7 1.8 1 . 3  
Bird Plots 0.9 0.0 0.0 3 . 5  1.0 

Pine-Str Hards 
Total Area 6 . 4  8 . 3  2l ,9  3,s 53-54 
Bird Plots 8.4 9.8 25.6 2.6 11.7 

Pure Pine 
Total Area 9 .5  47.7 4,6 3 2 - 6  22.8 
Bird Plots l0.8 43.2 l , 7  2 3 . 5  20.5 

Up1 - upland. 

Hards - hardwoodas. 

S t r  - streambottoms. 

METHODS AND PROCEDURES 

Because s f  the many different  combinations 
of stand types and stand ages tha t  were present,  
the re la t ive ly  small s ize  of some of them, t he i r  
scattered dis t r ibut ion,  and the inaccessibi l i ty  of 
some of them with respect t o  passable roads, we 
did not attempt t o  sample only one habi ta t  a t  a 
time but used procedures tha t  would l e t  us gather 
data continuousPy a t  a m a i m =  r a t e  i n  a l l  habi- 
t a t s .  We accomplished t h i s  by primarily sampling 
along transects and by using s ta r t ing  and stopping 
points tha t  had con-renient access, Although we 
used be l t  transeet l i ne s ,  we subdivided them and 
analyzed the resu l t s  as  plots, with the h;lbieat 
character is t fe  of each p l o t  being tha t  o f  the as -  
sociated vegetation sami~le, W e  gathered data a t  
i ts times of maximurn ava i lab i l i ty  and we  gathered 
as much data as  possible a t  a r  between the ex i s t -  
ing vegetation saanpling points so as t o  minimize 
the amount of vegetation sampling necessary. For 
tes t ing samplfng procedures, w e  alternated sam- 
pling schemes along the sartre transect l ines  during 
each sample count; t h i s  protocol not only was ef - 
f i c i en t ,  but it minimized var iab i l i ty  between 



methods due to  extraneous facrsrs such as  weather, 
time of day, and time of year. 

Fleld Methods 

A variety of f i e l d  methods was used i n  t h f s  
study, The primary sampling of birds was corn- 
dueted along t rmsec t s  superiraposed on vegetation 
s a p l i n g  transects tha t  had already been estab- 
l ished by Reed (1981) and included smpling points 
every 280 f t .  Reed" l ines  included 1000 vegeta- 
t ion  smpling points and totaled 38 m i  i n  lengtsh. 
Transects were continuous i n  each area and gener- 
a l l y  ran e i ther  east-west or  north-south, with 
perpenddcubar turns near area boundaries. In  ad- 
di t ion ,  nocturnal counts were made along exis t ing 
roads. Each smpling point had been marked with a 
yellow f l ag  mounted on a 3 - f t  t a l l  s t i f f  wire and 
attached t o  a 3% f t  s t e e l  reinforcing rod, Orange 
p l a s t i c  flagging was used to  help mark the tran- 
sec t s .  

--In each area, we selected two 
sements  of the vegetation transects tha t  ref  lec-  
ted tha t  area" sstand composition (tabs,  1 ,  2 )  and 
used these segrnents fo r  b i rd  smpling.  Addi- 
t ional ly ,  an attempt was made t o  l i m i t  t o  two the 
nuniber of stand ages/transect and to  make end 
points eas i ly  accessible,  I n  order to  meet these 
c r i t e r i a ,  it was necessary t o  a l t e r  the transect 
routes somewhat by establishing, a t o t a l  of  10 new 
points a t  c r i t i c a l  locations. The resul t ing l ines  
served as  mid-points fo r  a eontimous se r ies  of 
both bounded and unboranded bel t - t ransects  plots .  
For bounded p lo t s ,  birds  were c o a t e d  for  an 
estimated 25 m (82 f t )  on each s ide of the 
t ransect ,  This width was selected because it was 
the smallest distance tha t  allowed a reasonable 
chance of detecting birds  i n  the densest habi ta ts .  
The p lo t  border along the transect l i ne  of each 
p lo t  was midway between vegetation smpling 
points,  o r  PO0 f t  from the center.  Each p lo t  was 
therefore 200 by 164 Et, o r  0.753 ac, 

Sampling began a t  dam or  soon afterwards 
and las ted  approximately 4 hrs ,  I t  took approxi- 
ntatefy 3 minutes t o  smp le  each transect p lo t  and 
we smpled one transeet each morning, The nmber 
of p lo t s  tha t  could be completed before avian ae- 
t i v i t y  declined s ignif icant ly  i n  a morning was es-  
timated t o  be about 60, Opposite ends of the b i rd  
t ransects  were used as points of or igin on a l t e r -  
nate counts, where possible, Bata were gathered 
during 4 periods: winter 1980 ( I  Jan. to  31 Mar,), 

e r  1988 (1 May t o  31 July) ,  winter 31981 (ll 
Dee, 1988 t o  13 Mar, 1981), and s 
t o  2 July), mese  &tes were chosen t o  reduce the 
n d e r  of migrating birds  we encoerntered. 

All bLrds heard or  seen i n i t i a l l y  within the 
plats were counted, Birds f lying overhead tha t  
were merely i n  trarrsgt over the plots  were not in- 
c luded , 

--In eonjunction with the 
t ransect  counts, circular point-count plots  were 
s a p l e d  for  3 nrislurtes a t  e v e q  f i f t h  p lo t  center. 
A l l  b i rds  heard or  seen using ehe area within an 

estimated 25 m ( 8 2 - f t )  radius of the center were 
rabulated, 

--Ide conducted counts 
a t  night by drivfng and stopping every 0.5 mi 
along the main roads, We s ta r ted  about 30 minutes 
a f t e r  smset, and counted the bdrds heard o r  seen 
in 3 minutes at each s top  point, 

S t a t i s t i c a l  Xethods 

Because of the intermixing o f  habi ta ts  (by 
"habitat" we mean a discrete block of a par t icular  
stand/age class) along the transecrs and the lack 
of large blocks of continuous Ln&%ta%s, each kabi- 
t a t  type was s a p l e d  haphazardly with respect to 
block s i z e  and i n  no case were the block s ize  pat-  
terns  coilsistent msng habi ta ts  and transects (see 
Lester 1983, f i g ,  6-13), Diversity is dependent 
on block s ize  (Hair 1380), and has only properly 
been compared mong habi ta ts  of the s m e  s i z e ,  
Without using a meaninglessly sataLL block s i z e ,  we 
could not cornpare dfversitries of different  block 
s izes  on our transects.  Zf diversi ty  increased 
with area k l n t i l  reaching a horizontal a s p p t o t e ,  
it eould be compared mong s i t e s  as large or  
larger  than necessary t o  achieve such an a s p p -  
to te .  We attempted t o  ascer ta in  if the areas s m -  
pled were large enough for  divers i ty  t o  reach an 
a s p p t o t e  by plot t ing diversity-area eumes. 

To calculate a Brillouin index of divers i ty ,  
we used the formula 

where M is the t o t a l  nwber OE individuals i n  the 
col lect ion and ni i s  the naz~nber of individuals o f  
the i t h  species, Ve used the Brifleuin index (H)  
(Brillouin 1962, Margalef 1958, and Pielou 2975) 
ra ther  than the Shannon - Weaver H ' (  (Shannon and 
Weaver 1949) because the Bri l lsuin does not re -  
quire the assmptlon of random bird distribution 
and because Be is not  biased a t  nsn-inf ini te  sara- 
p le  s izes ,  W;e used the jackknife method in  the 
diversi ty  calculations, so tha t  s t a t i s t i c a l  corn- 
parisons eould be made aaong d ivers i r i es  a t  d i f -  
ferent  places. Zah1 (1977) rand Heftshe a d  Bitz 
(1979:140-142) discussed the application of the 
jackknife procerlure t o  the BailLouin index t o  re- 
duce bias  and ko es t iaa te  sampling variance, 

We used the IBfp 33033 computer a t  the Systems 
NeWork Computer Center, Louisiana State  Univer- 
s i t y ,  t o  generate dhe r s i t y - a r ea  cu-rves by ran- 
domly select ing plots  of a desfred h&i t a t  t p e ,  
calculating diversity, and plo t t ing  the eumes, 
For the p l o t s ,  d ivers i ty  was the dependent vari- 
able and nwber o f  p l o t s  (area) m s  the Irrc9epen- 
dent variable.  As each additional plo t  was added 
t o  the s a p l e ,  we recalculated the diversiey of 
the swthee ic  esmunity  .at had accumulated. DI- 
versieies  were deemed t o  be comparable when enough 
p lo t s  were crva%lable for N values to  reach an 
aspp" l te ,  which was defined as a divers i ty  change 
o f  l e s s  ehan 0,05/10 plots, 



We compared areas (nwber of plots) neces- 
sary to obtain a seilble diversity and the diversi- 
t i e s  themsalves with F and t tests, where appro- 
priate. The area required for stabfa diversity 
estimates was regarded as a measure of envtromen- 
tal eempbexity, 

F and e Lests  w e r e  used to compare point and 
&ransect count methods, A n  alpha level  of 0.05 
was used for a l l  tests, Computations were 
performed using p r o g r a s  of  the Statistical 
Analysis System (SAS) (Nelwig and Council 1934).  

The nmiber a E  con-ibinaeLons mong four study 
areas, five stand ages, five stand types, two sea- 
sons and the presence sf 106 obsemed bird species 
precludes the inclusion in this report of tables 
of the naxber of  birds, by species, that occur 
w i t h  each csmba;lsinat%on of variaibles, Potentially 
200 tables, each with a nuuiber of entpty cells, 
would be required, Data included in this report 
were obtained for plot types for which relatively 
large sample sizes existed; at times we obtained 
these sample s izes  by growing the data in mean- 
ingful ways, No da$a for individual species are 
included except for one s 

The weather was more or less tnical for the 
area (Hamilton et al, 1987: tab, 4) ,  but was not 
analyzed w i t h  respect to bird ambers. There were 
only 4 days with maxim- temperatures over 100% F 
in the study period, 3 in July and I in August 
1980. Because we $0 no"cknow what the various in- 
dex values are in ""typical years" we are unable to 
evaluate the influence s f  weather on the data. 

Species Abundance and Richness 

The species found in &he sturly are listed 
below with the nmber of times (N) each was seen. 

3 Scientific Name k! 

N, Gardlnal 
Blue Jay 
Carolina Wren 
Vhite-eyed Vireo 
T u f t e d  Titmouse 
Pine Varbler 
Hooded Warbler 
C a r .  Chickadee 
Red-eyed Vireo 
R,-b, Woodpecker 
Acadian Flycatch* 
Y$,-breasted Chat 
American Crow 
H, Bobwhite 
Kentucky Warbler 

B,-and-w, Warbler 
Ruf.-sided Towhee 

Cardinalis cardinalis 771 
Gymocitta cristata 42 7 
S"Iaryotl"aonls ludovicfanus 422 
Vireo grfseens 389 
Parus ble~lor 358 
Dendroiea glnus 350 
Wilsonia citrina 335 
Psrus earohinensis 326 
Vireo ollvaceus 321 
Melanevpes carolinus 258 
E m p f d o n m  virsscens 218 
Ie ter ia  vfrens 218 

s brachyrhpchas 196 
Coldnus vfrgfnianus 128 
Bpommds fornosus 120  
Piranga mbra 118 
MniotfLta varia 116 
Pipf lo erythrophthalms 111 

Common and Scientific names of birds are from 
the AOU Cheek-Itst (AOU 1 9 8 3 ) .  

Woad mrush 
Ru.-cr, Kinglet 
B.-g. Gnatcatcher 
Yela-rp. Varbler 
Pi.1, WoocPpecker 
YeL.-thr. Vireo 
P3.. Flicker 
Ye%,-bf2, Cuckoo 
E ,  Mood-Pewee 
bergcan R~blZn 
Kourn2ng Dove 
G, Gr. Flycatcher 
Brown mrasher 
Werrnie mrus'h 
Bus-hd. Nuthatch 
Rd,-br, Nuthateh 
Worm-eat. Warbler 
Br,-hd, Cottbird 
Indigo Bunting 
Y e 1 . - b r ,  Sapsucker 
Gd,-cr. Kinglet 
Corn. Grackle 
Wh. - thr . Sparrow 
Domy Woodpecker 
R,-h, Woodpecker 
Fish Crow 
Cattle Egret 
Prairie Warbler 
Corn, Yellowthroat 
Brown Creeper 
Br.-winged Hawk 
N. Mockingbird 
Turkey Vulture 
Eastern Phoebe 
Dark-eyed Junco 
Gray Catbird 
Hairy Woodpecker 
Barred W l  
Cedar Waxwing 
Chipping Sparrow 
Fox Sparrow 
She-shinned Hawk 
Am. Woodcock 
Black Vulture 
Orchard Oriole 
Rd.-sh. Hawk 
Ch.-will%-widow 
Am. Goldfinch 
Bachman's Sparrow 
0,-cr, Warbler 
Red-tailed Hawk 

Song Sparrow 
Field Sparrow 
%,-cr. Sparrow 
harickan Kestrel 
Blue Grosbeak 
Chimney S w i f t  
Cooper" W m k  
Northern Oriole 
Froth. Warbler 
Purple Finch 
Mississippi Kite 
W. -w. Blackbird 
Wh.-fronted Goose 
Minter Wren 
Food Buck 
Ye-cr, Night-Weran 
Eastern Kingbird 

Hjlscfchde? rarrstelfna I07 
Regrulus calendula 105 
PoLioptila eaarulea 103 
Deradroica corona ta 101. 
Dryoeopus pileaeus 97 
Virea flavffvons 88 
Colapees atarsztus 84 
Goccyzus aarericmus 79 
Gontogus vlrens 78 
Turdus migratorlus 76 
Zenafda mcroura 7 5 
b.fyfcsrchus crinitus 7 2 
Toxostom =fun 7 L 
Cathams gut tatus 6 3 
Sitta pusif f a  6 2 
Sitta emadensis 6 0 
Welmithems vermivclrus 55 
No Jo thms ater 5 3 
Passerina eyanea 49 
Sphyrapicus varius 40 
Regulus satrapa 3 7 
Quhseafus qufscula 2 7 
Zonotricliia afbicollis 2 7 
Picofdes pubescens 24 
Melanerpes erychrocephalus 22 
Gonus ossifraps 2 0 
Bubulcus ibis 17 
Bendrolea discolor 16 
Geoe-hlypis crichas 13 
Certhla merieana 12 
Buteo platypeerus I I 
Mimus polyglottos 10 
Gavthartes aura 10 
Sayornis phoebe 9 
Junco hyemalis 8 
Dwetelfa carolinensis 8 
Picsides villosus 8 
Strlx vktria 7 
Bombyeilla cedrorm 7 
Spizelfa passerfna 7 
Passerella Lliaca 7 
Aceipi ter striatus 7 
Seoloptlx minor 6 
Goragyps atratus 6 
Ictents spurius 6 
Buteo lineatus 6 
Cbzprimfgus carolinensis 5 
CardueLi s tristis 4 
Airnophifa aestivalis 4 
Vermlvora oela ta  4 

4 
kchilochus cofubrls 4 
MeLosplza mslodia 4 

hleo sparverius 2 
Cufraca eaerulea 2 
Chaetuua pefslgica 2 
Aceipiter eooperii 2 
I c t ems  galbula 2 
Protonotaris eitrea 2 
Carpodacus purpureus 2 
IctinLa mississipplensls 2 
Agelafus phoeniceus 2 
Anser albidrons 2 
TrogBodytes troglodytes 2 
Afx sgonsa 2 
Nyetlcora violaceus 2 

1 



Gr,-backed Heron 
Lark Sparrow 
L i t t l e  Blue Heron 
bggerhead Shrike 
Northern Parula 
Painted Bmting 
Scarlet- Tanager 
Snow Goose 
Sol i tary Vireo 
Swainson" Warb. 
Eastern Bluebird 
Great -horned Ow1 
E. Screech O w l  
Swap Sparrow 
Wild Turkey 
House Wren 
Un, species 
Un, vireo 
Un, woodpecker 
Un . hawk 

Bu toridas s t r i a  tus  

Egret tcs caemlsa 
m i u s  lui"fnvfcimus 
Pamla merictma 
Passertna cfr fs  
Pbrmga ~ l f s ~ a c e a  

caamTescens 
Vireo so2Starius 
Limstki lgrpis  s w a i n s m f i  
SIalLa sialfs 
Bubo vfrcqlnLanus 
OPUS aslo 
Nslosplza georgiana 
MeHeagris gallopavo 
Troglodytes aedon 

A t o t a l  of 106 species was ident i f ied i n  the 
study areas,  with Northern Cardinal, Blue Jay,  
Carolina Wren, mite-eyed Vireo and Tufted T i t -  
mouse being the most cornon. Approximately half 
of the species seen were encountered l e s s  than 20 
times each, 

Mo endangered species were found. Some m i -  
g s a t o q  species, such as the Hooded Warbler, Ken- 
bueky Warbler, and Worm- eating Warbler, tha t  are  
eonsidered threatened by some people were re la -  
t ive ly  abundant and the density of Black-and-white 
Warblers was higher than we have encountered e l se -  
where i n  Louisiana, Few game birds were found. 

Mean nmbers of species and individuals per 
p lo t  varied among seasons and area ( tab,  3 ) .  

In  each study area, mean density (mean nm-  
ber of individualslplot) and mean species richness 
(mean nmber of species/glot) were higher i n  the 
winter of 1981 than the winter s f  1988, This re-  
lationship was not as  pronounced i n  Area 2 as  i n  
Areas 1 and 3 (Area 4 was not smpied the f i r s t  
winter),  In  the s e r ,  the pattern was reversed 
with mem density and mean species richness being 
lower i n  1981 than 1980, except fo r  Area 2 .  In a l l  
eases,  the contparisons i n  t h e  were the sarae for  
both mean nmber and mean species richness. 

men  the data are  analyzed by stand type, 
patterns were discerndble although the absolute 
resu l t s  fo r  mean density (mean nmber of individu- 
a ls /plot)  and mean species richness (mean number 
of species/plot) were quite varierble (tsrb, 4 ) .  
Much o f  the var iab i l i ty  i s  probably related t o  the 
re la t ive ly  small saaople s izes ,  The largest  mean 
nmber of" species ( 8 . 5 )  occurred on the ""upland 
hardwoodm plots of Area 3 in the s 

t nuniber (8) was on the s m e  
r of 1981, The ass% individuals 

(17) were on rhe hardwood plots  of Area  2 i n  the 
winter of 1981 and second most (TI. 
hardwood plots  o f  Area 3 i n  the s 
On the other hand, no birds were 
hardwood plots  o f  Area 4 Ln the s 
(tab. 4 )  . mere  was a tendency for "upland hard- 

wood-pine" p l o t s  t o  have the highest nwbers o f  
individuals and species. 

Table 3 ,  - -  

6.32456 5.035439 
4 1981 Winter 8,30488 2.99913 
4 1981 5.12"LO 3,63158 

With respect t o  stand age means, resul ts  
were again qui te  variable,  The highest mean n m -  
ber of species/plot,  1 2 ,  was found on "seedling" 
plots  of Area 1 i n  the winter sf 1980 as were the 
most individuals/plot , 15.5, There were no birds 
found on "pole" plots  of Area 4 in the s 
1981 ( tab,  5 ) .  No specif ic  pa t t em  emerges from 
the data ,  however, 

men  g lo t s  were grouped together by stand 
type, the most species (48) were on "upland hard- 
wood-pine" i n  rhe s of 1980. 
were (19) i n  "polen ds i n  the 
and (17) i n  the ""strembottom har 
the winter s f  1980 ( tab,  5 ) -  m e  pattern of total 
nuniber of species increasing i n  the went ween 
1980 and 1981 and decreasing $n the s was 
again evident and seems unrelated to  sample sizes, 

men  a l l  plots  of each stand age were 
grouped together, the largest  ntlolber of  species 
(40) was found on "sawtimber" plots  in the winter 
of 1981 (tab. 3). The t o t a l  neaber found may be 
affected by the s ize  of the area sampled (These 
resu l t s  can be obtained i n  tab, 6 and 7 by adding 
the areas tha t  correspond t o  the nmber o f  p l o t s  
i n  the ""T c d m n s  for  psirat count and transect 
methods), In  the winter,  the toea1 niwbe.9- of  
species fo r  each age t yge  was hie;E-er i n  1981 than 
I980 but %he nmber present Ln s 
decrease bemeen the 2 years,  The differences do 
not appear re la ted to  nmber of plots smpfed; in 
f a c t ,  the largest  differences occurred in the 
"sawtdniber* t p e ,  the one with the largest  sample 
s i z e  (tab. 7 ) -  



Species Diversity 

Species diversi ty  for both transact and 
point-eo-mt data was calculated f o r  the three 
stand ages for  which we believed there were enough 
data and f o r  the three stand t p e s  i n  the collap- 
sed &abf"k;$ii& type (tllassifi~ation (tabs, 6 & 7). We 
generated dL*rp~rskty by area curves for these hab6- 
taes, thereby enabling us t o  evaluate where our 
sampling intensity was sufficient, Gumes f o r  
"upland hardwood-pine" are shown for  the wisslter of 
1980 ( f ig ,  2 )  and the s er of 1981 (fig. 3 ) .  

The patterns are different fo r  the t w o  sea- 
sons and the rider of plots requtred to reach a 
stable d%vers%ty is quite different, The n u h e r  
of p l o t s  required for diversity t o  s tab i l ize  fo r  
transece counts varied from a low of 44 (33 ae) in 
"pure pine" in the winter o f  1980 to a high of 182 
(134 ae) i n  "sawtimber" i n  the 
(tabs, 6 6 7 ) -  A significant d i f f  
i n  the number o f  p l o t s  required t o  aetain stabil- 
i t y  (tab, 6 d 7 )  in s ers between "upland hard- 
wood-pine" stands (145 plo t s )  and "pure pinem 
stands (67 plots), There was no difference i n  the 
winter. 

It was necessary to use data from all study 
areas together to achieve sufficient smp le  s izes  
for  a habitat t o  attain Pil stability. mis could 
not be done i f  the null ~ y p o t h e s i o  being tes ted 
were that there were "no differences nmong areas 
(treatments)", If data from individual habi ta ts  
could be grouped together because a% the lack of 
s ta t%st$ca% differences among them to a t t a i n  a 
suf f ic ien t  sample, it would be desirflble t o  choose 
study rareas as matched as possible i n  frequency 
dis t r ibut ion of hiatBitats and In management i n  or-  
der t o  increase the precision of the smple. 

Even w i t h  the collapsed habitat c lass i f  ica-  
t ion, we  sampled intensively enough t o  determine 
va l id  diversities in  only t w o  stand types out of 
three ("upland hardwood-pine"" and "pure pine'" and 
only in one stand age out of three ("sm-timbert*) 
In a%E seasons (tabs, 6 P; 7 ) -  

There was a significant difference between 
er H values in pine stands, and 

ehere was no seasonal difference fo r  "upland hard- 
wood-pine" stands, 

b o n g  stand age classes, valid I$ values were 
detemined fn both seasons only f o r  ""aawti9iber'" 
stands boa all seasons, but no statistical di f fer -  
ences w e r e  found between seasons even though the 
trend bs in the expected dtrect isn (tab, 6 ) ,  

Method Comparisons 

We did not analyze the unbswded csl-fnts be- 
cmse our ability ts E%nd various species varied 
w l t h  distance, and our experience in the field led 
us t o  doubt the validity of unbolsnded transects 
fo r  OUT smp1ing sbl&uat i~~-r ,  Although obsemers 
should be alert for endangered species md birds  
a t  the hBghar trophie levels that may occur out- 
side sf the transect proper in order to doement 

species composition, we beleerre tha t  using un- 
bomded transeets f s unneeessaq, W e  did not ob- 
s e n e  any species i n  1:he unbounded counts t ha t  we 
did not. find i n  the bounded counts. 

Table 4 ,  - - 

Area Z Area 2 Area 3 Area 4 

I Season: 1 = winter 1980, 2 = s 
winter 1981, 4 - s 

Stand Type: 0 - "non-foreseed", 1 - "loblol ly .  
short leaf ,  u p 1 d  hardwoods", 2 = *"upland hard- 
woods", 3 - "strearobsttorjta hardwtsods", 4 - "loblol- 
l y ,  short leaf ,  s t r e d s t t o m  barbwoods, occasional 
longleaf", 5 - mloblol ly ,  short leaf ,  longleaf,  
upland hardwoodsm, 7 - "loblo1 Ly , short leaf ,  
~ccasPona1 longleaf", 

Screech Qwls, the mast abundant nocturnal 
b l rd ,  were found an average of 1 .22  times/stop. 
me re  were obvious seasonal differences t ha t  were 
probably related t o  seasonal b t e c t a b f l i t y  d i f f e r -  
ences a s  well as t o  the expected seasonal abm- 
dame pat tern changes, Barred -Is, vjhich are  
usually regarded as a bo&totoland specfes, were 
much more abundant than Great Horned Qwls ( tab le  
8 ) .  Chuck-wPPl%-widow w a s  re la t ively abundant, 



0.44dstop, when it was present during its breeding 
season (tab, 8). 

Table 5 ,  - -  

%a&-=&&~& 

Area 1 Area 2 Area 3 Area 4 
s1k2 X Sp. # Sp. # Sp. 3% Sp. 

Season: 1 - wi 
winter 1981, 4 - 

Stand Ages: 1 - non-stocked, 2 - seedling, 3 - 
sapling, 4 - poles, 5 = sawtirdber. 

'Valid diversities could not be generated 
from the point eount data, In no ease did point- 
count g1ots"diversity area cumes stabilize, but 
the maximw number of plots available (53) was 
near the minim- number required (tabs, 6 bjr 7). 

DISCUSSION W S 

We gathered base-line data on bird abundance 
along a preexisting vegetation transect in four 
study areas of predominantly "loblslly-shortleaf 
pine-upllil~d hardwaod" forest on the Catahoula 
Distrfet sf the Kisatchie National Forest 06 
"ioudlsiatna, The bird exansects approximated the 
habitat d%stributisn as detemirred froa a veg- 
etation transect (Reed 1983)- Data on bird abtan- 
dance -re gathered both when nrovbg do- the 50 IB 
wide kranseet in plots 200 ft long and &an sta- 
tionary in a circular plat with a radius o f  25 m, 

me only data far each of the 106 indbvidual 
species reported are tha total nmber sf shsema- 
tions during the four study periods. Individual 
species data were cornbiarcsd and mean density and 
mean richness per plot were calculated by area, 
season, and habitat, 

The cornunity data were extremely varllable 
(tabs, 3-5)  but because of consistent patterns 
between years, the variinbibity was a function of 
fluctuation in  avian abundance md not Inadequate 
sampling, Habitat differences among study areas 
probably accounted for the different pattern mong 
areas. Areas 2 especially and Area 4 to a lesser 
extent were mars variable w i t h  respect to hebitat 
(especially stand age) and included more young 
ages and more "pure pine" (tabs, 1 d 2) khan the 
mean value f o r  the areas as a whale, The df f f a r -  
ences i n  mean density and mean species richness 
between years and the different  patterns in s 
and winter were probably related to the migratory 
nature o f  eke avian csmunit ies  on the study areas 
and could have been due to events that occurred on 
a migrant" breeding grounds, on a migrant's 
wintering grounds, o r  during migration as well as 
to whak happened to residents and migrants on the 
study areas themselves, Because variation In 
abundance o f  migratory birds may be dce to events 
that have occurred elsewhere, i t will be very 
difficult to link changes in abundance with any 
particular treatment without careful experimental 
design. 

Table 6, - -  

Transeel: Pt Count 
BSB T BSD T 

1 UNP 26 
2 UWP 48 
3 UMP 43  
4 UtnP 38 
1 P 24 
2 P 40 
3 I? 25 
4 B 33 
1 PSM 1 7  
2 PSH 35 
3 PSH 28 
4 PSH 26 

2 - 7 5  I32 
2.62 94 
2 , 8 2  158 
2 - 2 2  44 
% , a 5  64 
2-02 7%) 
2.72 70 
DNS 
DNS 
BNS 
DNS 

Season: 1 - winter 1980, 2 - s 
winter 1981, 4 - s 
N - number o f  species found in the habitat type. 

BSD is Brillouin Index. H. 

BNS ..-  id not otai-8ilizsm 

If the affects o f  density changes due to 
events elsewhere were different  among the avian 
comunlt%es that iahabited the different habf ta ts  
o f  ehe stu* area, as appears to be the case, 



analysis of patterns becomes even more complicated 
because the habitat mixes an the areas were not 
identical, 

Species richness is a component of species 
diversity (Trmer 1469) and, l i k e  diversity, tends 
to Lncrease to an a s p p t o t e  wi&h smple size. The 
large nweber of species in "uplasd hardwosd-pins* 
may have been almost a malximw nmber because 06 
the large smple size, The smaller nmbers for 
the other habitat t w e s  may have been caused by 
either a smple s ize  being too low for richness 
values to stabilize or by Nuplan& hardwood-pine" 
having the c a p d i l i t y  of supporting more species. 

Table 7 ,  - - 

S' Age BSD R BSD T BSB T 

2 Sap 38 DNS 2.45 50 l,90 13 
3 Sap 33 2 ,37  50 2 - 4 2  60 1,26 13  
4 Sap 32 DNS 1.78 60 1.04 13 
% Pol. 19 DMS 2.12 37 1.50 9 
2 P o l  31. DNS 2.67 55 1.90 10 
3 P o l  20 DNS 2,68 55  1 . 3 6  10 
4 Pol 31 DNS 2.60 55 1 .57  10 
1 Saw 26 2 .374 98 2.37 104 1.92 24 
2 Saw 46 2 . 9 3  178 2.93 222 2 . 6 5  53 
3 Saw 46 2.73 160 2 - 7 8  222 2.35 53 
4 Saw 32 2 - 8 2  182  2 . 8 2  222 2.57 53 

Season: 1 = wi 
winter l 9 8 1 ,  4 - 
N - number of species found in the habitat type. 
' BNS -. B i d  not s t a b i l i z e .  

BSD is calculated as the Brillouin Index, W. 

Densities found were the s m e  for transect 
and point-count plots, However, we did not gather 
enough point-count information t o  be able to ade- 
quately determine diversity, A different experi- 
mental design would have allowed us to have gath- 
ered more golnt-count data at the expense of t ran-  
sec t  data md t o t a l  b i rd  data, GFversLties mea- 
sured in the stme habi ta ts  by both methods should 
in theory be the s m e ,  However, Jln all campar- 
%sons between methods (tabs, 6 ti 7)  the method 
with the most plats (largest area sampled) had the 
highest diversity, Transect counts usually pro- 
duced the highest dlversi&y because there were 
more transect plots, but there were several esm- 
garisons where more point-count data were avail- 
abbe and diversity was eorresponddngLy higher i n  

the poent-count p l a t s ,  Approximately 76% of our 
obsemadlons were on transect plo t s  and 24% on 
point-count p l o t s ,  

Figure 2. 

Figure 3, - -  



Table 8. - -  

speciesL 
f erason Area Steps SO BO GHO G W  

2 12 26 4 0 Q 
3 6 4 0 0 0 

Winter 1980-B l  L 12 f l  7 0 0 
2 7 5 0 0 0 
3 8 7 I 0  0 
4 4 8 1 I 0 

Spring2981 1. 6 8 2 0 0 
4 3 5 0 0 0 
l 6 1 0 0 5 
2 15 14 3 0 7 
3 8 9 4 0 2 
4 3 3 0 0 0 

Totals 9 5 119 23 l 14 

SO - Screech h l ,  B8 - Barred Owl, GHO - Great 
Horned Owl, C W  -- Chuck-"itTil1's-fdidow. 

We compared densities of birds in the tran- 
sect  plots with densities in the point-count plots 
and found no difference, Dawson and Bull (1975) 
concluded that point cotants at stations 200 m a- 
part were about as accurate an index of abundance 
as transect eounts, Ratowsky and Ratowskcy (1979), 
however, concluded that the transect method was 
more efficient. Desante (1982) stated that users 
of point eounts tended to overestimate density 
when it is low and underestimate density when it 
is high. 

The point count method %s sometimes used to 
compute absolute densities when distances to the 
obsemed birds are measured. Although that pro- 
cedure is theoretically sound, it cannot be used 
to obtain a true density unless the birds do not 
rnove within the study area and one assmes that 
all birds are found doing each counting period. 
In addition, it is not necessary to know absolute 
densities in order to be able to make comparisons. 

It is very difficult to gather enough data 
fox valid comparisons under the best of condi- 
tlons. Any method that does not use all of the 
time that is available could only be justified if 
it had a rnuch higher degree sf precision. Birds 
constantly move through the enviroment and modify 
their conspicuousness by changing their behrrvior, 
There is no reason to expect that consecutive 
counts o f  the s m e  area would produce similar 
results. In fact, we have made a series of 30 
consecutive 5-minute counts of an area and did not 
get the same result twice. Under these condi- 
tions, preeislon cannot be high except under 
unique circmstances and every effort should be 
made to ensure that sample size is as large as 
possible. 

It would never be possible to gather as much 
point-count &ta as transect data in any given 
period of time, The point-cosmt method is waste- 
ful of observer time because of the non-observa- 
tion time spent moving between sampling areas, We 
concluded that the primary concern of ayone at- 
tempting to assess abundance of comunities of 

birds rn the field in complex habitats must be to 
maximize sample size and therefore we recornend 
transect plots as the appropriate bird survey 
method in most situations, 

Because diversity increases with sample size 
(Hair 1980), and because W i l k L l  (1970) showed tha t  
progressively pooled smples reach an asymptote, 
we devised a computer program to randomly select 
samples a d  to create diversity-area carves 
(bster 1983). We generated these curves for the 
habitats mentioned above and could thereby evalu- 
ate where diversity comparisons could be made, We 
developed a procedure for esrlmating sample sizes 
required for determining stsible species dLvers i -  
ties. For this procedure we used random selection 
of plots by conrputer to develop synthetic esmuni- 
ties and then calculated diversity-area curves for 
these comunities. Objective criteria can be es- 
tablished for deteminlng when adequate sampling 
has occurred. Diversity comparisons can be made 
by determining the variance in the synthetic csm- 
munities with the Jackknife procedure, 

By establishing that a s p p t o t e s  had been 
reached in computer generated synthet ic  comund- 
ties randomly dram from our samples, we found 
that adequate sampling occurred on transects in 
all seasons in "pure pine" and "pine-upland hard- 
wood" habitats and in "sawtiniber" p l o t s ,  Insuffi- 
cient data were avaittalale for testing specific 
habitats (stand-age combinations). "Upland hard- 
wood-pine" needed 82 plots (62 ac) for s t a b i l i t y  
i n  the winter and 145 (lLO ac) in the s 
situations where there are mixed hab%&ats of  vari- 
ous sizes, it would be very difficult to sample 
individual habitats that are large enough to de- 
termine a valid diversity because the required 
block sizes are not mailable or, when required 
block sizes are available, time is wasted moving 
from one block to another. Data from different 
types of neighboring habitats can be Lumped 
together, but that is sure to result in non- 
comparable diversities because of unique habitat  
requirements of the constituent birds in the avian 
camunities involved. Sampling of synthetic habi- 
tats and careful experimental design are necessary 
to properly test the "null h ~ o t l a e s i s "  of no dif- 
ference between experimental units, 

Within a given season, the nmber sf plots 
required to obtain stsrble diversity is presmably 
a measure of habitat compBexity, Differences in 
the required nmber could reflect habitat com- 
plexity differences runong the types, such as in 
patterns of vegetational structure, Alternately, 
dif ferential mixes o f  stand ages and, theref ore, 
different mixes sf vegetational structure among 
the tylpes (Lester 1983) or a combination o f  fac-  
tars could be responsible, 'tmfortwateBy, there 
were nor enough plots in specific age-type-season 
conibinattons to test for diversity differences In 
a specific habitat, and the cause of the plot re- 
quirement differemes cannot be evaluated for a 
single season, m e  difference in patterns between 

er in single habitats probably re- 
fleet more specific habitat requirements for 
breeding t h a ~  for wintering and less movement o f  
individuals between different stsad ages during 

era No differences were found in the re- 
quired n d e r  of plots mong the stand ages, 3315s 
is another indication that habitat requirements 
for birds on the study areas are more specific for 
stand trpe than for stand age, If the sample 
sizes (degrees of freedom) were increased, addi- 
tional significant differences could have been 
found . 

$61 



Because o f  the scarcity of insectivores in 
the winter and the occurrence of large mobile 
ff~cks, the equi~ability component of speeies di- 
versity (Trmer 1969) is almose surely lowr then 
(Hmilton and Noble k975:102), It is not sur- 
prising that the decrease is more no&ice&le in 
*pure pine" stands that were less complex than the 
"uplad-hardwood-pi&:es stands. This 5s because 
many species in the winter feed on seeds that have 
remined from the previous season and seed 
abunbnce is hagher in hardwood or mixed stands 
than pine s t m d s  (Hkf~~~iPt&on and Noble 1995:102). 
In fact, there Ls a statistical difference between 
M in the winter in "pure pine" stands and "upland 
hardwood-pine" stands that is due to reduced 
species richzliess in w%n%er i n  the pine stands 
(tab. 7 ) -  

Trends in diversity were nrueh less variable 
and m r e  in conformanee with thsoq than trends in 
the other .trariable?s studied, Diversity values are 
related to habitat structure (MacArthur and Mae- 
Arthur 1961) and are relatively independent of 
eomuniq chmges that are lartrelated to events on 
the seudy areas, Diversity values are thus of use 
when testing hsotheses that involve change or po- 
tential change in vegetational structure,  
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Ques t i  on 

Are game animals (rabbits,  quai 1 , squirrel , deer) 1 imi ted by environmental constraints (low soi 1 Fer- 
t i l i t y ,  low Forage yield, poor forage quality) mre  than by human use or activity? Does grazing actually 
impact game popul a t i  OMS if they are not l imi ted environmental ly? 

Experi nece in Texas indicates envi ronmenlal factors are general l y  more l imi t i  ng. Woodcock, squi rref s ,  
doves, quail, e tc .  are probably not 1 imi ted by human use or activity, Deer are probably more fimi Led by 
human use, 

From the historical viewpoint, areas managed for grazing tend to have 7 i t t l e  or no midstory. The 
midstory was not removed by grazing alone b u t  by a combination of grazing, timber stand improvement, and 
grescri bed burni ng. Furthermore, there i s often heavy hunting pressure that can reduce game popul a t i  ons; 
consequent1 y , b i  01 ogical management strategies need to be accompanied by sociological considerations. 

In  Louisiana, deer appear 1 imi ted by human pressure--primari ly poaching, Free-ranging dogs may a1 so 
be impacting deer and rabbits. I f  poaching could be reduced, we could better manage game populations. 

I n  mu1 dipfe-use management, i t  i s  impossible to maximize a1 1 resources (timber, livestock, wildlife, 
etc.) a t  the same time. Within limits, we understand the impact of vegetation stratification on diversity 
of birds and mammals. Using simp1 e range management practices (manipulation of stocking rates and season 
of use), we can use 1 ivestock to manage vegetation on forest range to  benefit some wil dl i f e  species. 
Livestock can be used to attain and maintain certain strat if icat ions,  mosaics, or other vegetation variety 
for wildlife enhancement. In some cases, grazing may have a negative effect,  b u t  i t  can have a positive or 
a t  least  neutral impact with management, However, several biol ogical and soci a1 attributes affect the 
total and we need to develop models of all  factors and optimize the best combination of resource products. 

Question 

Is  the greatest conflict in mu1 t ig le  use management social or biological? 

Most groups or individual s tend to be single purpose--ei ther deer, rabbits, cat t le ,  or timber. 
Generally, we know how to manage the resources b u t  are less knowledgeable in managing the people that use 
the resources; that  i s  where the biggest problems arise. 

Cattle grazing in conjunction with other management practices does change the environment to some 
degree; whether i t  i s  good, bad, or indifferent depends on you, your ideas, and concepts, and how they 
agree with others in the social framework. Managers have a tough job to evaluate and prescribe management, 

Question 

Since 100-150 year or older stands were not sampled in the SEP, can these data be used Lo understand 
species and comuni ty coinposi t i  on changes under 1 onger rotation 1 engths? A1  so, was species composi tion 
information recorded by stand size classes or other cr i ter ia? 

Response 

Mast plants were identified to species and composition by stand size classes were summarized in most 
original reports. However, for the sake of brevity, we have grouped species into woody, grasses, vines, 
forbs, and legumes. Greater detail will be available in these proceedings and in the original Forest 
Service office reports. 

I n  the Texas study, where stands are 50-60 years old, the s i t e  i s  successionally moving towards hard- 
MOOCIS, b u t  froin a pjne management standpoint, the general tendency i s  to perpetuate the pine culture 
through use of f i re  or mechanical means; this i s  a value judgement by society. From an environmental 
standpol" nt ,  the bottorn 1 i ne i s whether s i t e  productivity (soi 1 ,  watershed, s i t e  potenti a1 , etc, ) i s  adver- 
sely affected. The watershed papers deal with some of the effects of clearcutting, s i te  preparation, and 
grazing on soil erosion, f e r t i l i t y ,  etc. I t  i s  cr i t ical  to know the factors t h a t  cause a s i t e  to degrade 
and t h a t  reduce the management options on that s i te .  Southern forests have been subjected to considerable 
disturbance, b u t  the land i s  very resi l ient  or the forests would probably have been totally destroyed long 
ago. The shortage of old growth stands, especially hardwoods, becomes a societal question. Managers of 
National Forests are seeing increased interest from environmental groups and the public in general for old 
aye or mature har&osd or pine-hardwood forests. 



LOMGLEAF-SLASH PIgE TYPE 

Moderators: 
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and 

Robert T. Jacobs 
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Val l akassee, F l  o r i d a  

The tongleaf-sl ash p i  ne-bl uestem vegetation type, extend4 ng 
from northwestern Florida and southern AS abama to eastern 
f exas,  and occupy i ng  the Western and Central Gu S f Coastal 
Pl a i  n ,  includes abou t  8 mi 1 l ion acres. The 1 ongl eaf -  slash 
pi ne-wi regrass type, dominant vegetation type of the p i n e  
f fatwoods i n  Ff orida, southern Georgia, and South Carolina, 
occupies approximately 28,s mi l l ion acres. 



Detailed Vegetati ve Description of the tongleaf-Slash Pine Type, 

Vernon B i  s t r i c t ,  Kf sa t ch i e  Nati onal Fores t ,  Lou3 sf aaa 

Henry A. Pearson, Harold E. Grelen, Bernie R. Par resol ,  and Vernon L.  Wright 

Abstract.--This study was p a r t  of t he  Southern 
Evaluation P ro j ec t  i n i t i a t e d  i n  1978 i n  Louisiana, 
M i  s s i  s s i  ppi , Fl o r i  day  and Texas. PI ot1 e s s  sampl i ng was used 
t o  inventory t r e e  overstory (stems more than 1 i n  d. b.  h. f , 
c i r c u l a r  m i  l a c r e  p lo t s  were used f o r  midstory t r e e s  and 
shrubs (stems 1 i n  o r  l e s s  d.b.h. and more than 5 f t  high),  
and c i  r u l a r  g 6-f 2 p lo t s  were used t o  measure herbage and 
browse fup  t o  5 f t f  . Soi 1 taxonomi c descr ip t ions  were 
v e r i f i e d  a t  each sampling loca t ion .  Malbis (5,219 ac re )  and 
Guyton (1,206 acre)  s o i l  s e r i e s  predominated on t h e  area ,  
and longleaf  (Pinus a l u s t r i s )  and s lash  (II. e l l i o t t i i )  
pines were the= *trees. P i  nehi 11 bl uestem 
(Schi zachyrium sco  a r i  um var divergens) , swamp sunflower 
(He1 i anthus au h s )  , and waxmyrtle (Myrica c e r i f e r a )  
and b l a c k b e r b .  1 were the  most abundant qrass.  
forb ,  and br&~e,~espe2tivel~. The overstory t ree ;  averaged 
62 f t z l a c r e  basal a rea ,  w i t h  49-percent canopy cover and 11 
i n  d. b. h .  Snags averaged C.6/acre, w i t h  an average of 1.2 
c a v i t i e s  per snag. Herbage y i e l  d s  averaged 744 l b l a c r e  on 
t h e  four  range un i t s ,  and browse averaged 175 lb l ac re .  
Herbage y i e l d s  ranged from 120 t o  over 1,110 1 b/acre on the  
d i f f e r e n t  soi  1 s ,  and browse ranged from 125 t o  300 1 blacre.  

INTRODUCTION 

The Southern Eva1 uation P ro j ec t  (SEP) was 
i n i t i a t e d  i n  1978 a t  t h r ee  l oca t ions  i n  t he  
longleaf -s lash  pine (Pinus a l u s t r i s  - P. e l  l i o t t i i )  
type (Loui s iana ,  M i  s s m P b o r i ~ a )  and two 

P echi- i n  t he  loblo l ly-shor t leaf  pine (P. taeda - -. 
nata l  hardwood t v ~ e  (Texas and ~oui-). ~ h r  
s t udy  was companjon t o  four  o the r  inventor ies  of 
f o r e s t  vegetat ion i n  those four  S t a t e s .  The objec- 
t i v e s  of t he  study were t o  (1) describe quan- 
t i  t a t i  vely and qua1 i t a t i  vely t he  vegetat ion of four  
s e l ec t ed  un i t s  in  t he  SEP and (2 )  r e l a t e  these  
inventor ies  of vegetat ion t o  t he  major s o i l s  of the  
area.  Thi s repor t  provi des a de ta i  1 ed descri  p t i  on 
of  t he  longleaf-slash pine type i n  t he  SEP i n  
Louisiana. The data were co l l ec t ed  in  1979 and 
1980 and provide base parameters of vegetat ion f o r  
manipulating, managing, and/or eva lua t ing  timber, 
l i ve s tock ,  and wi ld l i f e .  

STUDY AREA 

The study area ( f i g .  1) was loca ted  approxi- 
mately 30 m i  southeast  of Leesvi l le ,  Louisiana, on 

the  Full  e r ton  A1 1 otment, Vernon Ranger D i  s t r i c t ,  
K i  s a t ch i e  National Fo res t  (Yurkunas 1984). The 
6,785-acre study area ,  ad jacent  t o  For t  Polk 
M i  1 i t a r y  Reservation, was compri sed of four range 
u n i t s  (RU's) having f i v e  major s o i l  s e r i e s  (USDA 
Soi 1 Conservati on Servi ce  1979). 

The area i s  charac ter ized  by gently r o l l i n g  
topography in t e r sec t ed  by numerous drainages. 
Elevations range from 150 t o  350 f t  above sea 
1 eve1 , L i t t l e  Si xmi 1 e Creek, a t r i bu t a ry  of 
Si xmi 1 e Creek, flows through the  area.  Overstory 
vegetat ion cons i s t s  mai nly of 1 ongl eaf  and s l a sh  
pine, w i t h  a bluestem (Andro o on spp., 
Schizachyri um spp.) an c-=5 panicum Panicum spp., 
D i  chanthel i um spp. ) grass  u n d e r s t m r e s c r i  bed 
burning is a common management tool used on t h e  
area  and is usually accompl ished on a 3-year 
r o t a t i  on. 

Normal annual r a i  n f a l l  is 54 i n ,  w i t h  an 
average annual temperature of 660F (Hunter 1985). 
The f r o s t - f r e e  season i s  about 270 days, from 
1 ate-February through November f Ne1 son and Z i  11 gi tt 
1969). Ju ly  and August a r e  t he  h o t t e s t  months 

Henry A. Pearson is Supervisory Range S c i e n t i s t ,  and Harold E .  Grelen i s  Pr inc ipa l  Range S c i e n t i s t  
( r e t i  r ed ) ,  Southern Fores t  Experiment S t a t i on ,  USDA Forest  Serv ice ,  P i  nevi 1 1 e ,  LA 71360. Bernie R.  
Parresol  i s  Hathematical S t a t i s t i c i a n ,  Southern Fores t  Experiment S t a t i on ,  New Orleans, LA 70113, and 
Vernon L.  Wright i s  Associate Professor ,  Experimental S t a t i s t i c s ,  Louisiana S t a t e  Universi ty,  Baton Rouge, 
L A  70803. 



Figure 1 .- 

(820F1, with December and January being the coldest 
months (51oF). Annual precigi tation during 1979 
a t  McNary weather station was 73 in,  with nearly 25 
in occurring from May through September; the 1980 
precipitation was 55 inches, with 18 in occurring 
from May through September. 

Area soils are mainly the Ma1 his fine sandy 
loam series (5,219 acres), a fine-loamy, siliceous, 
thermic P l  inthis Paleudul d,  and Guyton series (1,206 
acres), a fine-silty, siliceous, thermic Typic 
Glossaqual f f USDA So3 1 Conservation Service 19791, 
Other soi l  series OF minor importance include 
Beauregard very fine sandy loam (186 acres), 
Susquehanna very fine sandy foam (49 acres), and 
Cahaba very fine sandy toam (125 acresf Mone s f  
the samples of vegetation were taken on the  
Susquehanna ssi  l seri es. 

Grazi ng hi story--6atdl e had free access to 
the F n t  from 1967 t o  1977, I n  1977 
the a1 lotment was cross-fenced into Four R U 8 s  
(Hunter 19851, Each RU contained 1,300 t o  2,300 
acres. Control of animal stocking rates and 
grazing systems was not ini t iated on the si tes  

unti 1 1981 when watershed studies were instal led on 
the three grazed RU" (1, 2 ,  and 3) .  From 1967 
through 1380, cat t le  stocking rates averaged 37 
acreslanimat unit ( A U ) .  Thereafter, RU's 1 and 3 
were grazed continually from March 1 to November 15 
and deferred from Movember 16 to February 28. RU 2 
was continuously grazed yearlong. RU 4 was not 
grazed after  1986. A contiguous RU east of the 
three grazed units was used during the winter by 
ca t t le  deferred From RUk 1 and 3; i t  a1 so served 
as a reserve pasture fo r  other livestock, Conse- 
quently, grazing on the study areas before and 
duri ng the present inventories reflect the average 
stocking rate of 37 acreslAU under yearlong con- 
t i  nuous graz ing  (Hunter 19851, 

From 1981 t h r o u g h  1983, livestock were 
stocked a t  a yearly average of 47 acreslAU. The 
year1 ong conti nususfy grazed range (RU 2) was 
stocked a t  32 acreslAU, and the seasonally used 
ranges (RU's 1 and 3)  were stocked a t  38 and 48 
acresiAU, respecti vely (Hunter 1985). The con- 
tinuously grazed radge (RU 2 )  was grazed 3-5 months 
longer than the seasanally grazed units. 



Si 1 vi cul tural hi story, --Two si l vi cu1 tural 
manag ( seedtree harvesti ng and 
thinning) were practiced on the area from 1977 
through 1982 (M unter 1985). Seedtree harvesting 
removed m s t  sf the pines. Trees l e f t  as a seed 
source were chosen for phenotype, spacing, and cone 
producing character$ st ics .  After harvesting, the 
t racts  and stands were si te-prepared with a drum 
chopper to remove residual stems and then 
broadcast- burned, 

Thinning harvest was done to enhance produc- 
tion by reducing competition among pines, One 
third of the area was prescri bed-burned every year. 
Pi nes wi t h  red-cockade4 woodpecker cavities were 
protected from harvest and managed as prescribed by 
USDA Forest Service regional gui del i nes (USDA 
Forest Service 1985), 

METHODS AND PROCEDURES 

Scientists from Texas A & M University, 
Louisiana State University , Mi ssi ssippi State 
University , University of Fl ori da, and Southern 
Forest Experiment Station participated i n develop- 
ment of comon guidelines for sampling and measuring 
vegetation on the SEP. These guide1 i nes were 
followed in making measurements and are described 
in detail below. 

Soil Survey,--An order 2 soil survey was con- 
ducte i siana longleaf-slash pine s i t e  
by the USDA Soil Conservation Service (SCS), 
AS exandri a ,  Loui si ana (Ki 1 patrick 1987, USDA Soi 1 
Conservation Service 1979). Soi 1 taxonomic 
descri pti ons were veri f i ed a t  each l ocati on where 
vegetation was sampled. 

.--Permanent 
sappl i located 200 f t  
apart aiony lines in each of the four RU" ((Yurkunas 
1984). Ini t ial  points on lines were randomly 
located 100 to 300 f t  from the south end of each 
unit. North-south lines were 1,500 f t  apart, with 
the in i t ia l  1 i ne randomly located 100 to 750 f t  from 
the southwest corner of each unit, No sampling 
points were located closer than 100 f t  of the bound- 
ary fences. Permanent sampl i ng poi nts were marked 
with metal stakes (3f8-in rod) and tree blazing. 
Compass line and points were located on soil maps. 

. --Herbage and 
brows (January and 
February 1980 1, spri ng f Apri 1 and May 19801, and 
f a1 1 (September through November 1979 and 19801 . 
In spring and winter, only forage botanical cow 
position and use were measured; al l  forage measure- 
ments described in this  paper under herbage and 
browse are fall  measurements. free, snag, and 
cavity measurements were taken from February 
through August 1980. 

--PI otl  ess 
sampl i overstory 
(stems w r e  than 1 in d.b .h . ) .  Midstory trees and 
shrubs (stems 1 in or less d.b.h. and more than 5 
f t  high) were ixeasured on circular mi lacre plots 
centered on the permanent sampl i ng location (f ig.  
2 ) .  Herbage and browse ( u p  to 5 f t )  were measured 
on a predetermined ci rcul a r  9.6-f t 2  plot centered 

42 in f ram the permanent sampl i ng location, Both 
herbage and browse were masured on the selected 
pl ots compri si ng each cluster. 

Yaxonomi c Nomencl ature.--PI ant names and sym- 
bol s followed those developed by SCS (USDA Soil 
Co~servati on Service 1971, 1982). Other reference 
manual s included Mi tchcock (19501, Radford e t  a1 , 
(19681, Correl 1 and Johnston j19101, or others as 
needed. Scientific and comon names o f  all plant 
species or groups identified i n  the SEP study are 
l i  sted in the f i naf study report [Pearson e t  a1 , 
1984 1. 

Overstory free Measurements and 
Cl assi f i sanpl i ng 
location was recorded as nonstocked with pine, 
regenerati on (pines 3 years o1 d or younger), 
sap1 i ngs (pines more than 3 years of d to 4 i n  
d , b . h . f ,  poles (pines 4 to 9 in d.b,&.), or 
sawtimber (pines more than 9 in d.b.h.1, 

Pine basal area f square feet per acre) was 
measured using a 10-basal-area factor prism, Tree 
diameter a t  4.5 f t  above ground level ( d e b .  h l  of 
prism-recorded trees was measured with a diameter 
tape. Weights of dominant and co-domi nant pines 
were measured with a clinometer. Tree age was 
determi ned from i ncrement bori ngs l cores) of the 
dominant and co-dominant trees or from National 
Forest tree planting records. Canopy cover was 
estimated with a spherical densiometer (Lemon 
1956). Hardwoods were measured for tree basal area, 
canopy cover, d, b e  he ,  age, and hei g h t  by the same 
methods described for pines, Trees per acre fT/A) 
of hardwoods and pines was determined with the 
equation 

T l A  = BAF 
¶ 

where BAF i s  the basal area factor, and d,  b.h. i s  
the diameter a t  breast height in inches. The 
number of snags occurring within a f,Q-chain radius 
(0.0785 acre) of the permanent sampling point was 
defined as any standing dead tree or part of a dead 
tree a t  leas t  10 in d .b ,h .  and 10 f t  t a l l .  A11 
tree species within 14-chain of the permanent 
sampl i ng point were recorded. 

Midstory Tree, Shrub, and Vine 
Measureme d.b.h.1. 

vines more than 5 f t  high were measuked 
for percentage of canopy cover and height ( f t )  by 
species and number of species occurring on the 
milacre plots. Because only two plots had 
measurable mi dstory , these parameters were not 
i ncf uded in these resul t s .  

Browse,--The current year" g g r w t h  o f  trees, 
shrub vines within 5 f t  s f  the ground 
f browse) was measured on 9.6-f$ plots systemati- 
call y 1 ocated near permanent sampl i ng poi nts ( f i g ,  
2 ) .  Total browse weight (poundslacre) and fol i age 
ground cover (percent) were estimated on each plot; 
20 percent of the p1 ots were cl i pped f doubl e 
sampl i ng techni quel to determine ovendry wei g h t  
adjustments (Society for Range Management 1986 3 .  
Current year's growth of al 1 species was clipped 
and weighed col 1 ecti vely. 



Figure 2.--Plots, clustered around sampling location, for measuring trees, herbage, browse, and snags. 
-, 

Percentage of botanical composition of browse 
was estimated for each species making up 10 percent 
or more of the foliage ground cover. Presence only 
was recorded for species having less than 10 per- 
cent. Species comprising more than 10 percent and 
those present were used to calculate percentage of 
botanical composition for species by cover. 

Degree of browsing on woody species was 
recorded in f i  ve categories: !done; very 1 i ght--  
diff icult  to find browse plants on plot, less than 
10 percent of plants or plant portions browsed; 
light--infrequent evidence of browsing on plot, 
generally 10 t o  35 percent of plants or plant por- 
tions browsed; moderate--frequent evidence of 
browsing, generally 35 to 70 percent of plants or 
plant portions browsed; and heavy--extensive evi- 
dence of plant portions browsed. 

Herbage--Herbage (grasses, grass1 i kes, and 
forbs) was measured on 9.6-ft2 plots systematically 
located near the permanent sampl i ng points ( f ig ,  
2) ;  these were the same plots used for browse 
measurements. Total herbage weight f poundslacre) , 
fo1 i age ground cover (percent), and basal cover 
(percent) were estimated on each plot; 20 percent 
of the plots were clipped (double sampling tech- 
nique) to determine ovendry weight adjustments. 
Current year's growth of all  species was clipped to  
a 1-in stubble and weighed collectively. 

Percentage of botanical composition of her- 
bage was estimated for each species making up 10 
percent of more of the foliage ground cover, 
Species having less than 10 percent cover were 
recorded as present. Species comprising more than 
10 percent and those present were used to calculate 
percentage of botanical composition by cover. 



Degree of grazing on the herbage species was 
recorded in five categories: None; 
diff icult  to find grazed p1 ant% han 
10 percent of plants or plant porti 
1 i ght--i nfrequent evidence of grazing on plot, 
general 1y 10 t o  35 percent of plants or p1 ant por- 
t i  ons grazed; -frequent evidence of 
grazi ng , gene o 70 percent of plants or 
plant portions grated; and heavy--extensi ve evi- 
dence of grazing, generally- than 70 percent of 
plants or p1 ant portions grazed. 

Analysis, --Regressi on analyses were used to 
evaluate re1 a t ionshi~s  amonq variables such as 
so i l s ,  trees, herbagk, and irowse. Both linear 
and nonlinear regression models were tested for the 
best f i t .  Analyses of variance were used to tes t  
differences among range units, soi ls ,  and other 
parameters. Stati s t i  cai si yni f i cance was accepted 
a t  the 0.05 probability level. Forage yields are 
reported in the text with standard error of the 
means. Regression equations are reported showing 
the reduction in variation due to regression (r2)  
with the standard error of estimate (Sy-x). 

RESULTS 

Overstory 

A total of 650 sample locations were measured 
for tree overstory, snags, and cavities. Five per- 
cent of the study area was open or without 
measurable trees; the RU's ranged in openness from 
2 to 12 percent (RU 1, 12 percent; RU 2, 5 percent; 
and RU's 3 and 4, 2 percent). 

Most of the timber stand acreage was stocked 
with sawtimber (66 percent), with considerably less 
acreage in poles (9 percent), seedlings and 
sap1 i ngs (14 percent), and regeneration ( 9  

percent]; only 1 percent of the acreage was 
nonstocked according to the 1979 si 1 vieul tural 
stand prescription summaries for the Vernon 
District.  Longleaf and slash pines were the domi- 
nant tree species, encompassing 74 to 85 percent of 
the acreage on the four RU' s. Hardwoods occupied 6 
to 15 percent of the acreage, with lob101 ly pine 
occupying 3 do 14 percent o f  the area, 

Trees. --Long1 eaf and sl ash pi nes were the 
most comon tree species on the study area, 
i nct udi ng pines o r  hardwoods, compri sing 73 percent 
of a1 1 the trees f 76 percent of the trees ta l l  ied 
on RU 1,AO percent on RU 2, 56 percent on 8U 3, 
and 85 percent on RU 4) .  RU 3 also had 13-percent 
occurrence of lob101 ly pine a t  the sampling loca- 
tions, whereas other units had 8 percent or less 
loblolly pine. Occurrence of shortleaf pine was 
less than 1 percent on any o f  the units. 

Overstory trees averaged 62 ft2/acre basal 
area, with 49 percent canopy cover and 11 in d. b. h .  
( table 1 ) .  There was 0.6 snaglacre, with 1.2 cavi- 
t ies  per snag or 0.72cavi ty/acre. Pines averaged 
26 stemsfacre, 50 f t  /acre basal area, and 34 per- 
cent canopy cover, with domi nant and co-domi nant 
pines averaging 13 in d.b.h., 45 years of age, and 
71 f t  t a l l .  Hardwoods averaged 69 stemslacre, 12 
ftzlacre basal area, and 15 percent canopy cover, 
wi t h  dominant and co-domi nant hardwoods averagi ng 
10 in d. b. h . ,  34 years old, and 54 f t  tal l  (Pearson 
e t  a1. 1984). Average basal area of pines on the 
four RU's ranged frorn 43 to 63 ftz/acre, while hard- 
woods ranged from 4 to 20 ftzlacre; canopy cover 
for pines and hardwoods ranged from 29 to 43 and 9 
t o  21 percent, respectively . Average d. b. h., age, 
height, and density of pines on the four RU's 
ranged from 12 to  14 in, 43 to 47 years, 70 to 73 
f t ,  and 21 to 31 trees/acre; hardnoods ranged from 
8 to 11 in, 15 to  73 years, 43 to 60 f t ,  and 49 to 
105 trees/acre, respectively . 

Tab1 e 1 .--Summary of p1 ant characteristics for the four range units within the longleaf-s1 ash 
pine-bl uestem range type, Vernon Di s t r i c t ,  Ki satchie National Forest, Louisiana 

Characteristic 
Range unit 

1 2 3 4 Avg. 

OVERSTORY (Pi nelHardwood Trees 

Canopy cover f % 1 
Basal area ( ftZ/acre) 
d,b.h. ( in i t reef  
Density (No. treesf acre) 
Age f y r )  of dominants 
Height ( f t )  o f  dominants 
Snags (No./lO acres) 
Cavities (No./lO acres) 
Species (No.) 

UNDERSTORY ( WerbagelBrowse) 

Herbage yi el d ( I blacre) 
Woody yield (1 bfacref 

Total yi el d ( I  blacre) 
Utilization ( % )  



Overstory tree basal area ranged from 54 to 
84 ftzfacre on major soil s ,  and canopy cover ranged 
from 43 to 75 2 ercent (tab1 e 2 1. Pine basal area, 
canopy cover, d e b ,  h., and age were similar on the 
Beauregard (52 ft2/acre, 39 2 ercent, 14 in, 40 
years) and Malbis (54 ftzlacre, 36 percent, 13 in, 
45 years) sol 1s b u t  were somewhat different on the 
Cahaba (39 ftZ/acre, 2 i  percent, 14 Jn, 32 years) 
and Guyton (22 ft2 acre, 10 percent, 16 in, 61 
yearsf soils (table 3) .  

. --Tree 
basal s were 
compared for f i  ve ocrs tory  types, harduood, 
hardnood-pine, slash pine, 1 oblol ly pine, and 
1 ongl eaf pi ne, because foresters manage hardwood 
and pine stands differently. The data were suf- 
f icient  only to warrant regression equations above 
30-percent canopy cover. Regressions for the basal 
area-canopy cover relationships of lob101 ly and 
1 ongl eaf pine were not si gni f icantly di fferent and 
therefore were pool ed as one re1 a t i  onshi p f Pearson 
e t  a1 . 1984). Sl ash pine regressions were si g n i -  
f icantly different from the 1 oblol ly and longleaf 
pine regressions. The reduction in variation due 
to regression was quite low for the hardwoods (13 
percent) and the lob101 ly and longleaf pines (20 
percent) ; therefore, equati ons are not benef ici  a1 
for predictive purposes. Only for slash pine was 
the reduction in variation due to regression (55 
percent) somewhat adequate for predicting basal 
area from canopy cover. The equation for slash 
pine was 

BA = 14.493 + 1.721 CC, 

where BA i s  basal area in square feetlacre and CC 
i s canopy cover in percent with a Syex of 24 
f t2/acre. 

Understory 

A1 together, 625 sample locations were 
measured each fa1 1 (1979 and 1980) for herbage and 
browse understory. During spring (19801, 217 loca- 
tions were measured, b u t  during winter (1980) only 
196 locations were measured. Data reported in this  
paper include only the fa1 1 wasure~aents of herbage 
and browse. 

(He1 ianthus ansustifol ius) was the most ~revalent  
a cerifera) anb blackberry 

(Rubus soo.) were the most common browse. Te~hrosia 
spp. ) was the most preval ent 1 eguke. 
, 279 species or species groups were 

measured on the plant locations, These included 48 
grasses, 1 grass1 i ke group, 8 ferns and mosses, 26 
legumes, 56 composites, 74 other forbs, and 66 woody 
species. More than 320 species or specfes groups 
were observed on the area (Pearson e t  al. 1984). 

.-- 
Perce rcent) 
was highest for pinehi 11 bluestem (20 percent), 
sl ende; bl uestem (Schizachyrium teneruh) (5 

- 

~ e r c e n t )  . cutover muhlv (Muhlenbersia exoansa) (5 
percent); and low pani;ums ( 5  percent) ' 4 ) .  
Browse fol i age ground cover f 13 percent) exceeded 
or equaled 2 percent only for waxmyrtle (3 percent) 
and bl ackberry ( 2  percent). Average percentage of 
herbage and browse ground cover for the four RU's 
ranged from 44 to 53 percent for the various forage 
classes (Pearson e t  a1 . 1984 1. Percentage of 
ground cover for herbage and browse was highest on 
Beauregard and Guyton soi 1 s (61 percent), lowest on 
Cahaba f 40 percent), and intermediate on Ma1 bi s (46 
percent). 

Table 2.--Summary of plant characteristics for major soils within the longleaf-slash pi ne-bluestem range 
type, Vernon District,  Kisatchie National Forest, Louisiana 

Characteristic 
Soi 1 

OVERSTORY (Pi nelHardwood Trees) 

Canopy cover ( % I  
Basal area ( f tzlacre) 
d ,b .h .  ( in l t ree)  
Densi ty (No. treeslacre) 
Age (yr)  of dominants 
Height ( f t )  of dominants 
Snags (No,/lO acres) 
Cavities (No./lO acres) 
Species (No.) 

UNDERSTORY (I.( erbage/Browsel 

Herbage (1 blacre) 1,152 
Woody ( 1 blacre) 183 

Total yi el d ( 1 blacre) 1,335 



Table 3,- 1/ - 

Soi 1 Weighted 

Acer rubrum 1,3 3.8 1.1 3.2 5.7 6 , s  0.9 5.4 
0,1 11.5 0.1 11,s 

0.1 5.3 0.5 3.4 2.2 5.4 0.2 4.2 
0.1 16.3 6.1 16,3 
6.8 4.7 0.1 4,7 

0.1 8.0 0.2 2.0 T 5,0 
2.7 8.7 0.7 8 - 1  3.6 8.9 3.3 10.2 10.5 8.1 2.5 8.5 

0.2 1.8 T 1.8 
0.5 16.4 1.1 17-4 11.7 11.3 1.3 11.9 

0.3 20.0 T 20.0 
0.3 6.9 0.9 6.6 4.4 13.3 23.5 11.6 2.8 10.9 

0.1 6.4 0.3 8.3 T 7.7 
0.1 6.0 0.1 11,l T 7.7 

27.3 14.9 13.8 10.1 15.5 12.4 7,7 13.6 13.8 11.2 
24.0 13.6 34.2 13.4 34.3 14.0 3.3 17.3 9.3 15.9 31.1 13.7 
0.7 4.6 2.9 14.4 7.1 12.9 35.6 13.5 4.7 17.7 4.6 13.9 

0.1 7.8 1.1 12.3 0.2 14.8 0.1 10.7 
0.7 13.0 0.7 12,9 2 , l  13.4 14.4 14.2 1.0 14.7 1.3 13.5 

0.2 8.8 T 8.8 

T 14.7 T 14.7 
1*1 19-5 1,s 9.7 1.1 15.0 1.1 10,3 
0.1 11.5 1.1 15.8 6.5 13.4 0.7 13.3 
0.4 7.8 0.9 8.2 3.3 8.1 0.5 9.5 0.6 8.1 

0.1 3.6 3.3 10.3 0.1 8 ,6  
Toxi codendron verni x 0.2 1.4 T 1.4 
Vaccinium slam- 0.0 2.7 T 2.7 

TOTAL 55.3 54.3 68.3 75.6 84.0 61.5 

2 1 Weighted averag* 13.9 12.4 12.7 13.0 11,9 12.5 

- T = < 0.05 ftZ/acre.  

1' average d.b.h. a re  weighted by acreage. 

.--Herbage (grasses  
and f r e  corre la ted  with 
fol  i age ground cover and ocul a r  weight est imates;  
regression equations and correl  a t i  on coef f i c i  ents  
show the herbage est imates t o  be s l i g h t l y  more 
accurate than the browse estimates. Wei ght e s t i -  
mates corrected with double sampling were used t o  
determine forage y ie lds  on the herbage and browse 
plots .  Herbage yi  e l  ds were bes t  determi ned from 
herbage weight est imates by the regressi  on 
equation 

H = (0.805 WMJIO, 

where H i s  herbage y i e l d  in  pounds/acre a ~ d  HW i s  
estimated herbage weights in  grams/9,6-ft plot .  
Reduction in var ia t ion  due t o  regression was 75 
percent with a Sy-x of 29 lb/acre.  Herbage y ie lds  
were a l so  determined from estimates of herbage 
fo1 iage ground cover, b u t  l e s s  accurately than with 
weight est imates by the equation 

where XC i s  percentage of herbage fo l i age  ground 

cover; the var ia t ion  due t o  regression was 65 per- 
cent  with a Syox of 34 lb lacre .  Herbage y ie ld  
equations were de temi  ned from 247 doubl e-sampf e 
pl o ts .  

Browse y ie lds  ( cu r ren t  year% growth) were 
bes t  determined from woody plant fo l iage  ground 
cover by the  regression equation 

where B i s  browse y i e l d  in  poundslacre and MC i s  
percentage of woody plant  fo l iage  ground cover. 
T h e  reduction i n  var ia t ion  due t o  regression was 54 
percent with a Sy=x of 16 lblacre.  Browse y i e l d  
was determined nearly as  well from browse weight 
e s t i  mates: 

B = (7.4 + 0.531 BW)10, 

where BW i s  ~ s t i m a t e d  browse weight in 
grams/9.6-f t p1 ot .  The reduction i n  var ia t ion  due 
t o  regression was 53 percent with a Sy-x of 17 
I blacre.  Browse y i e l  d equati ons were determi ned 
from 141 double-sample p lots .  



Table 4,--  

soecl" es  15 

GenerajSpecies Ground cover GenerajSpeci es Ground cover 

P - 
(3  1 

Gymnopogon sgp. ( 2  1 

S *  tenerum -- 
Other grasses (16) 

GRASSLIKES (total  1 
FERNS AND MBSSES j total l 

COMPOSITES ( t o t a l  1 
Aster s p p ,  (3 )  
Eu~atorium S D D ,  ( 7 1  

sp;; (4)  
Other cornpas1 tes (27 

LEGUMES (total  
Desmodi urn spp. 
Calactia spp. 
Lespedeza spp. 

Other 1 eaumes 

ti flora 

(10) 
M I S G E L L A N E ~ U S  FORBS ( total  ) 

Euphorbi a coroll ata 
Oxal i s sp 
Rhexia spp. (4)  
Ruellia hurnilis 
S c u t e T l a r i a .  ( 2 )  

I I 

Tragia spp. (2)  
Other mi scell aneous forbs (59) 

BROWSE (total  ) 
Acer rubrum -- 
Ascvrum S D D .  ( 2 )  
m u m '  ;empervi rens 
Li qui dambar s tyraci f 1 ua 
Mvrica sDa. (2)  
pinus spb'. ( 4 )  
Quercus spp. ( 7  
Rubus SLID. 
m x  sip. (6)  
Toxi codendron SDD.  ( 3  ) 
Vaccinium spp. i 5 1  
Other browse (36) 

I f  Numbers in parentheses refer to identified species. - 

Herbage and Browse Yi el ds, --Herbage yi el ds on 
the a cre ( table 1) .  
Yields varied amonq the four RU's, with the lowest 

1 47 ib/acre) highe;t in R 4 ( 21 + , Tnd intermedi i t e  i n  RU' s 2 Y724 8 41- 
1 blacre) , and 3 (761 5 40 1 blacre) . Yields were 
not si gn i  f i cant1 y di f ferent among the four RU ' s. 
Browse yiel ds  were 169 _1: 19, 159 15, 153 2 13, 
and 219 2 21. lb/acre in RU'S 1, 2, 3, and 4 ,  respec- 
tively. Browse yields were significantly higher in 
R U  4 than i n  the other three units,  which were not 
different from each other. 

Overstory tree basal  area reduced herbage 
yields b u t  d i d  not  appreciably affect browse yields 
( table 51, On Mat bis soi ls ,  f o r  which there were 
sufficient samples fo r  comparison, herbage yields 
were significantly less under tree stands of 100 
ft2lacre or  more basal area than under tree stands 
having less basal area (Pearson e t  a1 . 1984). 
Herbage yields averaged 814 lblacre for the lower 
tree basal areas ( less  than 100 ftzlacre) and 390 
the Mal b i s  soil s, which differed only in percentage 
of slope, w i t h  h i g h e r  yields (213 1 blacre) on the 
3- to 8-percent slopes than on the 1- to 3-percent 

slopes I125 1 blacre) f tab1 e 2'1. Analysis of the 
interactions between overstory basal area and tree 

J type showed that lon leaf pi?e with basal areas of 
0 to 99 ft2/acre ha% signi ficantly less browse 

7106 lblacre) than basal areas greater than 100 
ftzlacre (164 1 blacre) . The Beauregard soi 1 series 
produced the highest average herbage yields across 
all  tree densities, with 1,152 lbfacre, while 
Cahaba yielded the least  herbage (120 lb/acre) 
( table 2 ) .  Browse yields were greatest on Guytons 
soil (300 1 b/acre) and least  on Malbi s soil with a 
1- to 3-percent slope (125 1 blacre) . Guyton soil 
without trees actually produced the highest herbage 
yields (1,549 lblacre), and this same soil with a 
tree basal area of less than 20 ftzlacre produced 
the most b ro~se  (738 I  b/acrel . The 1 ongl eaf pine 
type had the highest herbage yields (885 lblacre) 
under trees, while the hardwood-pine type had the 
highest browse yields (291 1 blacref . 

Comparisons among overstsry types (1 ongf eaf 
pine, slash pine, and hardwood-pine) on Ma1 bis soil 
with a 3- to  8-percent slope and basal area of 69 
to 99 ftZ/act-e showed that herbage yields of the 
hardwood-pi ne (354 I blacre) were signi ficantly 1 ess 
than those of the two pine types (801 lblacre). 



Table 5.-- 

basal area 

Basal area Herbage Brwse Total 

Browse yields were lowest on long1 eaf pine f 143 
I blacref , intermediate on hardwood-pine 1184 
1 bfacref , and highest on slash pine (286 1 blacre) , 
probably due to the burning schedule. The longleaf 
pine type had been burned more often and more 
recently, but the younger slash pine had been pro- 
tected from burning. 

Yields on the Malbis soil with a 3- to 
8-percent slope and Guyton soil with a basal area 
of 60 to 99 ftzlacre in the hardwood-pine type 
showed no differences for herbage (289 1 blacre) b u t  
significant differences for browse; browse yields 
were 184 lb/acre and 465 Iblacre, respectively. 
The wetter Guyton soil apparently provided a better 
s i t e  for woody plant growth. Herbage and browse 
yields were not different between the two hardwood 
types (hardwood, hardwood-pi ne) on the Guyton soi 1 s 
under a constant tree basal area of 60 to 99 
ftzlacre. Herbage yields averaged 163 1 blacre and 
browse averaged 363 lblacre. 
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A,WWIBTmS AND REPTILES OF LONGLUF-SLASH PINE, STANDS 

IN GENTmL LOUISIhXA 

Kenneth E. WiLLiams and Kei th  ~ i lu l f in '  

dbs t r a c t  .--Amphibians and r e p t i l e  species composition 
and abundance w e r e  surveyed on f o u r  s tudy  areas, each 1300- 
2300 ac,  on t h e  Vernon Ranger D i s t r i c t ,  K i s a t c h i e  Nat iona l  
F o r e s t ,  i n  c e n t r a l  Louis iana ,  from August 1979 t o  May 1981. 
Four s t a n d  s i z e  c l a s s e s  ( h a b i t a t s )  were sampled w i t h i n  each 
s tudy  a rea- - regenera t ion ,  s a p l i n g ,  poletinif3er, and sawtimber. 
A v a r i e t y  of census methods were used,  inc lud ing  walking 
t r a n s e c t s  and fence  a r r a y s  wi th  p i t f a l l s  and funne l  t r a p s .  
Sawtimber s t a n d s  e x h i b i t e d  t h e  most herpetofauna d i v e r s i t y  . 
Amphibians were n o t  abundant i n  any s t a n d  type. R e p t i l e s  
were more abundant, b u t  wi th  t h e  excep t ion  of t h r e e  s p e c i e s  
of l i z a r d s ,  probably n o t  abundant enough t o  s e r v e  a s  good 
i n d i c a t o r s  of h a b i t a t  change r e s u l t i n g  from graz ing .  

INTRODUCTION 

Four s tudy  s i t e s  were l o c a t e d  i n  t h e  s o u t h e r n  
p a r t  of t h e  Vernon Ranger D i s t r i c t ,  K i s a t c h i e  
Nat iona l  F o r e s t ,  Vernon P a r i s h ,  Louis iana .  Three 
s i t e s  a r e  l o c a t e d  n o r t h  o f  Cravens (Route LO) and 
one s i t e  (no, 4) is n o r t h  of P i t k i n .  The o v e r a l l  
s tudy  a r e a  is approximately 6785 a c r e s  d iv ided  
i n t o  f o u r  fenced s i t e s  ranging from 1300 t o  2300 
a c r e s  (Fig.  1 )  . The s tudy  s i t e s  have been impacted 
by scheduled burns ,  m i l i t a r y  a c t i v i t y ,  c a t t l e  
g raz ing  and g i r t l i n g  of hardwoods. E l imina t ion  
of hardwoods was most n o t i c a b l e  i n  p i n e  dominated 
creek bottoms. 

The o v e r s t a r y  i s  predominately longleaf  p i n e  
(Pinus p a l u s t r i s )  and s l a s h  p i n e  (Pinus e l l l o t t i i )  
f o r e s t .  Longleaf p ine  i s  a  f i r e  r e s i s t a n t  s p e c i e s  
and i s  considered t o  b e  a f i r e  dependant s p e c i e s .  

The s t u d i e s  were approached w i t h  two main 
o b j e c t i v e s :  t o  determine t h e  kinds of amphibians 
and r e p t i l e s  occur r ing  i n  t h e  f o u r  types of h a b i t a t ,  
and (2) to o b t a i n  q u a n t i t a t i v e  d a t a  f o r  each h a b i t a t  
type,'wwkcch could be  u t i l i z e d  i n  l a t e r  phases of 
t h e  s tudy .  The o v e r a l l  purpose was t o  o b t a i n  data 
f u l f i l l i n g  t h e  above two o b j e c t i v e s  and then u t i l i z e  
t h i s  d a t a  in l a t e r  s t u d i e s  t o  e v a l u a t e  the e f f e c t s  
of c a t t l e  g raz ing  on occur rence  and abundance. 

o f  vary ing  s i z e s  up through mature p ine  s t a n d s .  
For sampling purposes,  f o u r  s t a n d  s i z e  c l a s s e s  
were recognized:  

L ,  Regenerat ion:  'keeeently s i t e  p repared ,  wi th  
o r  wi thout  young pine s e e d l i n g s  

2 .  Sap l ings  : t r e e s  up t o  4 inches dbh. 
3. Polet imber:  t r e e s  from 4 inches t o  LO inches  

dbh . 
4 .  Sawtimber: t r e e s  LO inches  o r  more i n  dbh, 

most would b e  c l a s s i f i e d  a s  i m a t u r e  
sawtimber. 

Amphibians and r e p t i l e s  a r e  common animals 
i n  t h i s  a r e a  of Louis iana .  Within t h i s  a r e a  pinev 
woods a r e  probably t h e  l e a s t  d e s i r a b l e  h a b i t a t  f o r  
many amphibians and r e p t i l e s  (see t h e  l i s t  below 
f o r  s p e c i e s  t h a t  o c c u r l o r  may occur  i n  t h e  r e g i o n  
of Louisiana where t h e  s t u d y  a r e a s  a r e  l o c a t e d ) .  The 
numbers fol lowing each s p e c i e s  a r e  l=obta ined  i n  
s t u d y ,  2=known t o  occur  i n  i m e d i a t e  s i m i l a r  h a b i t a t ,  
b u t  n o t  ob ta ined  i n  p r e s e n t  s tudy ,  3=not recorded 
from g e n e r a l  area, b u t  very Likely occurs ,  and 
&=range maps show i t  o c c u r r i n g  i n  t h i s  a r e a ,  b u t  
n o t  l i k e l y  i n  s t u d y  a r e a  due t o  lack s f  s u i t a b l e  
h a b i t a t .  

Spec ies  (Amphibia) Category. 

Due t o  United S t a t e s  F o r e s t  S e r v i c e  t imber  
management p r a c t i c e s ,  t h e  f o r e s t  i s  i n  var ious  S i r e n  i n t e m e d i a  
s t a g c a  of development ranging from c l e a r c u t  a r e a s  Necturus b e y e r i  

Wil l iams,  Dept, of  Biology and M i c r o b i o l o u ,  Northwestern S t a t e  U n i v e r s i t y ,  Natch i toches ,  
LA 71457; Keith Mull in ,  P.O. Box 1621, Pascagoula,  NS 39568, 



Figure  1. Locat ion of t h e  Vernon Ranger D i s t r i c t  Study s i t e s ,  Vernon P a r i s h ,  Louisiana.  
(Sca le  one-half inch=one mi le )  

S p e c i e s  Category Spec ies  Category 

S caphiopus ho lbrooki  
Gas trophryne c a r o l i n e n s i s  
Bufo woodhausel 
Bufo vaL li ceps 
Hyla c r u c i f e r  

c i n e r e a  
Byla  v e r s i c o l o r  
Nyla s q u i r e l l a  
Pseudacr i s  t r i s e r i a t a  
Acr i s  c r e p i t a n s  
Rana clam2 t ans 
Rana ca tesbe iana  
Rana 
Rana a r e o l a t a  

Species  ( R e p t i l i a )  

Che3.y d r a  
S t e rnotherus  odora tus  
S t e rno therus  car ina tus  
Kinos ternon sub rrubrum 

Trionyx maticus - -- 

Category 

Trionyx s p i n i f  e r  
Anolis  c a r o l i n e n s i s  
S celoporus uradulatus 
Scintilla l a t e r a l i s  
Eumeces f a s c i a t u s  
Eumeces l a t i c e p s  
Eumeces an thrac inus  
Cnemidophorus s e x l i n e a t u s  
Ophiosaurus a t  t enua tus  
Nerodia e r y t h r o g a s t e r  
Nerodia rhombifera 
Nerodia cy c lop ion  
Regina 
Regina grahami 
Thamnophis s i r t i l i s  
Thamnophis proximus 
V i r g i n i a  s t r i a t u l a  
S t o r e r i a  occ ip i tomacula ta  
S t o r e r i a  dekavi  
Heterodon p l a t y r h i n o s  
Diadophis punc ta tus  
Opheodrys aes  t i v u s  
Faranc ia  abacura 
Coluber c o n s t r i c t o r  
Has t icophis  flageLlum 
P i t u o ~ b i s  melanoleucus 
Elaphe o b s o l e t a  

Lampropel t is  t r iangulum 
Lampropel t is  

-- 
Agkistrodon p i s c i v o r u s  
Agkis t rodon c o n t o r t  r i x  
S i s t r u r u s  m i l i a r i u s  
C r o t a l u s  h o r r i d u s  
Micrurus f u l v i u s  



Hardwoods allowed t o  develop along creek 
bottoms provide more d i v e r s i t y ,  and k inds  and 
numbers of organisms, i n c l u d i n g  amphibians and 
r e p t i l e s ,  i n c r e a s e .  Many of t h e  s p e c i e s  i n  t h e  
above L i s t  a r e  absen t  (code 4) because of a  l a c k  
of p e m a n e n t  wate r  (except  f o r  some man-made ponds) . 
However, as t h i s  s tudy  i n d i c a t e d ,  piney woods can 
s u s t a i n  a  maderate v a r i e t y  of  amphibians and rep  t i l e s  
and i n  a few c a s e s ,  l a r g e  popula t ions .  The wate r  
i n  t h e  a r e a s ,  i n  a d d i t i o n  t o  t h e  ponds, i n c l u d e s  
only a few i n t e r m i t t a n t  s t reams .  S e v e r a l  s p e c i e s  
were found only around t h e s e  neager  wate r  s o u r c e s .  

b - C A U  T R A P  

Amphibians and r e p t i l e s  a r e  b a s i c a l l y  second 
o r  t h i r d  l e v e l  consumers i n  t h e  food cha in .  They 
l i k e l y  a r e  important  l i n k s  i n  t h e  food web of t h e  
piney woods s t u d i e d .  

mTHODS AND PROCEDURES 

The sampling techniques were as  fo l lows:  
F igure  2.  Diagram of  d r i f t - f e n c e  t r a p .  

S t r a i g h t  l i n e  t r a n s e c t s  were e s t a b l i s h e d  and 
walked. Shrubs and t r e e s  (6  f t ,  o r  lower) 
were checked f o r  herpetofauna ( e s p e c i a l l y  t h e  
l i z a r d s  Anolis and Sce loporus) ,  and ground 
cover was watched, e s p e c i a l l y  f o r  t h e  l i z a r d s  
S c i n c e l l a  and Cnemidophorus. I n  a d d i t i o n  
d e b r i s  ( logs  mainly) w i t h i n  10 yards  on e i t h e r  
s i d e  of t h e  t r a n s e c t  were r o l l e d  over  o r  i f  
r o t t e n  "pul led a p a r t "  and searched f o r  amphibians 
and rep  t i l e s  . 

Each t r a n s e c t  was l o c a t e d  w i t h i n  a  s p e c i f i c  
h a b i t a t  type  and was searched  f o r  a  recorded 
amount of time. A compass was used t o  main ta in  
a  s t r a i g h t  l i n e .  

11. The o t h e r  primary method used was a  d r i f t  
f ence  wi th  a s s o c i a t e d  f i v e  g a l l o n  buckets  
(sunk i n  s o i l )  and funne l  t r a p s  (Campbell and 
Christman, 1982, F ig .  2) . The t r a p s  were 
randomly e s t a b l i s h e d  i n  each of t h e  h a b i t a t  
types and maintained throughout t h e  s tudy  . 

111. Other  census methods were occas ion ly  used 
w i t h  varying s u c c e s s .  However, they d i d  
al low t h e  a d d i t i o n  of s e v e r a l  s p e c i e s  t h a t  
would n o t  have been otherwise recorded.  These 
methods were : 

1. Accridentzl o b s e r v a t i o n  whi le  moving through 
t h e  a r e a ,  o f t e n  from one t r a p  s i t e  t o  
ano t h e  r e  

2 .  Driving t he  roads a t  n i g h t  dur ing  warmer 
months. m e n  a specimen was discovered 
i n  t h i s  manner, t h e  type  of h a b i t a t  c l o s e s t  
was recorded.  

3.  A t  t h e  beginning of t h e  s t u d y ,  q u a d r a t s  
were randomly s e t  up and walked f o r  a s e t  
tinount of  t ime.  This  procedure was discon- 
t inued  and t h e  t r a n s e c t  method (E above) 
was s u b s t i t u t e d .  The t ime involved i n  
e s t a b l i s h i n g  randomly l o c a t e d  quadra t s  
was p r o h i b i t i v e .  

The s tudy  s i t e s  were v i s i t e d  an average of 

twice a  month. Usual ly two t o  two two and one-half 
days were s p e n t  i n  t h e  a r e a  each t r i p .  The excep t ion  
was dur ing  very cold weather  t h e  v i s i t s  were l e s s  
f r e q u e n t ,  e s p e c i a l l y  i n  January .  Most of t h e  v i s i t s  
were made by t h e  a u t h o r s .  

Sawtimber was t h e  most abundant h a b i t a t  ; 
s a p l i n g  s t a n d s  were second i n  abundance. Po le t imber  
and r e g e n e r a t i o n  h a b i t a t s  were l e s s  a v a i l a b l e .  
Consequently sampling e f f o r t s ,  by n e c e s s i t y ,  were 
g r e a t e r  i n  sawtimber and s a p l i n g  s t a n d s .  For a l l  
comparisons given h e r e ,  d a t a  a r e  expressed a s  mean/ 
u n i t  e f f o r t  ( i  . e . ,  number p e r  t rap-n igh t  o r  p e r  
hour  s e a r c h e d ) .  

We used Conant (1975) and occas ion ly  Keise r  
and Wilson (1979) f o r  s p e c i e s  i d e n t i f i c a t i o n .  
Nomenclature fol lows Conant (1975) except f o r  
watersnakes,  where Nerodia was used i n s t e a d  of 
N a t r i x .  

RESULTS AYD DISCUSSION 

C o l l e c t i o n s  revea led  s u r p r i s i n g  d i v e r s i t y  of 
amphibians given t h e  g e n e r a l  l a c k  of a v a i l a b l e  
w a t e r  s o u r c e s  (Table I ) .  Amphibians were most 
abundant i n  sawtimber, uncommon i n  po le t imber ,  
and v i r t u a l l y  absen t  i n  s a p l i n g  and regenera t ion .  
S e v e r a l  f a c t o r s  undoubtedly account f o r  t h i s :  
(1) p resence  o r  absence of w a t e r ,  and ( 2 )  shaded 
cover.; Both f a c t o r s  -were most fxeauenti i n *  sawtimber.  
Also,  c e r t a i n  s p e c i e s  were on ly /or  more f r e q u e n t l y  
found a long  t r a n s e c t s ,  where they  c rossed  c reeks .  
One s p e c i e s  ( holbrooki )  w a s  c o l l e c t e d  
on t h e  road dur ing  a  heavy r a i n .  

O v e r a l l ,  amphibians occurred i n  such l i m i t e d  
numbers and r e s t r i c t e d  h a b i t a t s  t h a t  they would b e  
of l i t t l e  v a l u e  a s  i n d i c a t o r s  of h a b i t a t  change 
r e s u l t i n g  from s i t e  d i s tu rbance .  The narrow-mouth 
toad (Gastrophryne c a r o l i n e n s i s )  might be a p o s s i b l e  
excep t ion  f o r  s m t i n b e r  s t a n d s .  

R e p t i l e s  (Table 2) were more numerous and i n  
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The data f o r  t r e p p l n g  resul t r  r e p r e s e n t s  t h e  totals  f o r  142 
t r a o  ntghtr. The d a t a  f o r  t r a n s e c t  walbs r e p r e s e n t s  70 h o u r s  
t o t a l  t ime. 

The d a t a  f o r  t r a p p i n g  r e s u l t s  r e p r e s e n t s  the r a t a l r  f o r  70 
t r a p  n i g h t s .  The d a t a  f o r  t r e n s e c t  walks  r e p r e s e n t s  35 hours  
t o t a i  t i m e .  

most c a s e s ,  l e s s  r e l a t e d  t o  wate r  a v a i l a b i l i t y  
and consequently more u s e f u l  a s  i n d i c a t o r s  f ~ r  
l a t e r  comparative purposes.  L izards  were t h e  
most abundant r e p k l l e  group. With t h e  p o s s i b l e  
excep t ion  of box t u r t l e s  (Terrapene c a r o l i n a )  
only c e r t a i n  l i z a r d s  seem t o  b e  abundant ( i . e . ,  
observable)  enough t o  b e  u s e f u l  a s  i n d i c a t o r  
s p e c i e s .  The t h r e e  most abundant l i z a r d s  were 
t h e  fence  l i z a r d  (S celoporus undulatus)  , t h e  
ground sk ink  ( S c i n c e l l a  l a t e r a l i s ) ,  and t h e  
American anole  (Anolis c a r o l i n e n s  i s )  . Although 
Anolis  carolinens& and S celoporus undulatus  

Table  2.  hnnber g cep~iLe_S t t apprd-  o r  encounted 
< p r - e ~ ~ t h e s i s  ~ * a > ~ ) ~  

-- -- -- - 

Spec"+ Sawtimber 1 Poles S a p l i n g  I Regeneration 2 

--- 

T&qr?xCpT cor-oJ-i&?. 
S c e Lo c s  ~ ~ ~ ~ - u l ~ t - u ~  
Annlis .- c a r n l i c e n s i s  -- - -  
Scinceila l a t e r a l i s  
Euneces f a s c i a r a  - - -- - - -. -. - . -- 
Eume c es  kx-tAs-e~~? 
Eumz_~~es a n t h  r  aaccn:?s 3 ( 0  i 
bpir . i l i c 2 ~ ~ r C g  c " / p ~ t ~ ~  0 ( 0 )  
Coluber c o n s t r i c t o r  313) - - - -- - - . - - . - -- - . 
~ a s  t i  ccyi&c F-i~~gef 0 ! 2 j 
A-- - 
Elavtle o h s o l e t a  
- - A .  .- 1 (GI 
E Laj-h: p-:~a-~a ot:) 
i , a r m ~ r ~ ~ & - l ~ > ~ -  get u 1 EZ. G 3 
Lan.p ropeji-; 

ca_iLi&>pPtz 1 (0) C i O )  O < S )  
Cemashcra cocc inea  I ( O ?  - .- - - 

%;ii O ( 0 )  O f O )  

s r o-ce-r_i ,? dedem3-t i i 0 )  O ( 0 )  l(0) O ( O )  

Agkis t r o d o z  
c r r  i i h )  l(2) o i l )  ~ ( n )  

Agkis t r o d o z  ~~sc~-Jo-F-,+ l < Z Z i  O i 3 ?  2 f 0 ?  O ~ C )  
S i s t r u r t s  m i l i a r i u s  2(0i - - - - l i l i  O ( l ?  O i 9 )  

1 Tne  d a t e  f o r  t r a p p i o g  r e q u i t s  r e p r e s e a t s  t h e  t o t a l s  f o r  142 
t r a p  n i g \ t s .  The  d a t a  f a r  t r a p s e c t  walks  r e p r e s e n t s  70 h o u r s  
t o t a l  r l - i e .  

2 The d a t a  trapping r e s u l t s  r e n r e s e n t s  t h e  to t a l s  f o r  70  
t r a p  n i g h t s .  The d a t a  f o r  t r a n s e c t  walks r e p r e s e n t s  35 h o u r s  
t o t a l  t1.i.e. 

a r e  found i n  a l l  h a b i t a t  t y p e s ,  many records i n  
s a p l i n g  and regenera t ion  ( e s p e c i a l l y  h o l i s )  were 
ob ta ined  a s  t h e  t r a n s e c t  passed n e a r  a n  i s o l a t e d  
hardwood (of t e n  black-jack oak) . 

D i s t r i b u t i o n  of t h e  t h r e e  most common l i z a r d s  
was compared by s t a n d  s i z e  c l a s s e s  and f o r e s t  r y p e s  
(Table 3) .  The l o b l o l l y - s h o r t l e a f  p ine  s i t e  had 
two a r e a s ,  wi th  a more uniform occurence among 
s t a n d  s i z e  c l a s s e s .  W e  a t t r i b u t e  t h e s e  d i f f e r e n c e s  
t o  more hardwoods and ground cover a t  Caeaksula 
and t h e  presence of c a t t l e  a t  Vernon. Regenerat ion 
was n o t  ex tens ive  enough i n  e i t h e r  a r e a  t o  b e  sampled 
adequa te ly .  

Table 3. Occurences (%) of t h e  t h r e e  most comon 
l i z a r d s  by s t a n d  s i z e  c l a s s e s  f o r  l o b l o l l y -  
s h o r t l e a f  (Catahoula) and longleaf - s lash  
p i n e  (Vernon) sampling a r e a s  (Catahoula 
d a t a  from Williams and Mul l in ,  1987) . 

Vernon  77 1 CI B 

Vernon 0 '7 El i 

S c i n c e l l a  l a t e r a l i s  may be  t h e  b e s t  candida te  
of t h e  t h r e e  l i z a r d s  f o r  monitor ing graz ing  e f f e c t s .  
I t  was t h e  most abundant, l i v e s  p r i m a r i l y  on t h e  
ground under p i n e  o r  l e a f  l i t t e r ,  limbs and log  
d e b r i s ,  and would be  s u b j e c t  t o  t h e  t rampling of 
c a t t l e .  Brooks (1967) , Johnson (1953) , and Turner  
(1961) g i v e  cons iderab le  in format ion  on t h e  ground 
sk ink  bo th  on i t s  h a b i t a t  and d e n s i t y .  

A s  wi th  amphibians r e p t i l e s  were more abundant 
i n  sawtimber where t h e r e  was more shade and v e g e t a t i o n  
s t r u c t u r a l  d i v e r s i t y ;  however, t h e  d i f f e r e n c e  between 
s t a n d  s i z e  c l a s s e s  were n o t  a s  apparent  a s  w i t h  
m p h i b i a n s .  Snakes were n o t  observab le  enough by 
t r a p p i n g  o r  t r a n s e c t  observa t ions  to be u s e f u l  a s  
i n d i c a t o r s  un less  perhaps ,  a l l  s ~ e c i e s  were Lumped. 

I n t e r e s t i n g l y ,  two of t h e  most commonly 
encountered snake s p e c i e s  copperheads and co t ton-  
mouths were poisonous.  Many of t h e  cottonmouth 
(Agkis t rodon p i s  c ivarus )  records  were ob ta ined  i n  
l a t e  s u m e r  along dry ing  c reeks ,  bu t  s e v e r a l  were 
taken i n  t r a p s  a cons iderab le  d i s t a n c e  from w a t e r .  
Copperheads (Agkistrodon c o n t o r t r i x )  were a c t i v e  
p r i m a r i l y  a t  n i g h t  and most records were ob ta ined  
w h i l e  d r i v i n g  roads.  The most abundant harmless  
snabe was t h e  b u t t e r m i l k  snake  o r  r a c e r  (Coluber 
c o n s t r i c t o r ) .  I t  was one of t h e  few s p e c i e s  i n  f a i r  
w- 



abundance i n  a i l  f ou r  s t a n d  s i z e  c l a s s e s .  The 
box turtle (Terrapene ca ro l i na )  was a l s o  found 
i n  a l l  f ou r  a r ea s .  

We wish t o  thank D r .  Henry Pearson p r o j e c t  
d i r e c t o r ,  who has been extremely he lp fu l .  The 
fol lowing i nd iv idua l s  have helped i n  one o r  more 
w a y s :  Norene Bar r i o s ,  Ray Bamgardner ,  Rick X r  
Thomas Burns, O t i s  Cox, Marvin Beason, Sara P l u n k e t t ,  
Dick S t a l l i n g  %after Kolrnes and V i  Williams. 
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S OF LONGLEAF-SLASH PINE STmDS 

'KEITH m%LIN A,YD KENNETH L . WILLIA;"ISl 

A b s t r a c t  .--Four s t u d y  a r e a s  of b e b e e n  1300 t o  2300 
a c r e s  each,  i n  Vernon Ranger D i s t r i c t ,  K i s a t c h i e  Nat iona l  
F o r e s t ,  i n  c e n t r a l  Louis iana ,  were sampled f o r  mammals 
from June 1980 through December 1981, Four s t a n d  types 
were sampled w i t h i n  t h e  s tudy  areas--regenerat ion,  s a p l i n g ,  
polet imber and sawtimber. A v a r i e t y  of sampling techniques 
were u t i l i z e d  i n c l u d i n g  t r a p p i n g ,  d r i f t  f e n c e - p i t f a l l s  , 
and s c e n t  p o s t s .  Sawtimber e x h i b i t e d  t h e  most d i v e r s i t y ,  
s a p l i n g  was n e x t ,  fol lowed by polet imber.  The two primary 
sampling methods, Sherman o r  snap t r a p s ,  and d r i f t  fence- 
p i t f a l l  t r a p s  provided in format ion  on d i f f e r e n t  p o r t i o n s  
of t h e  s m a l l  mammal fauna.  Species  r i c h n e s s ,  d i v e r s i t y  
(Sherman-Weiner), and evenness were c a l c u l a t e d  s e p a r a t e l y  
f o r  t r a p l i n e  and d r i f t  f e n c e - p i t f a l l  d a t a  f o r  each s t a n d  
c l a s s .  S i m i l a r i t y  of s p e c i e s  was c a l c u l a t e d  f o r  each 
s tand-age c l a s s  combination. Abundance i n d i c e s  based 
on a l l  cap tures  were c a l c u l a t e d  a s  ca tch  p e r  u n i t  e f f o r t  
f o r  each stand-age c l a s s .  

INTRODUCTION 

C a t t l e  g raz ing  is one a s p e c t  o f  t h e  U.S. 
Fores t  S e r v i c e ' s  mult iple-use f o r e s t  management 
p l a n  f o r  Nat iona l  F o r e s t s  i n  t h e  sou thern  United 
S t a t e s .  The e f f e c t s  o f  g raz ing  on t h e  d i v e r s i t y  
and abundance of mammals is n o t  c l e a r l y  understood.  
Mammals a r e  a n  important  p a r t  of t h e  ecosystem. 
They f i l l  a  wide v a r i e t y  o f  n iches  i n  t h e  sou thern  
f o r e s t ;  he rb ivore ,  i n s e c t i v o r e ,  ca rn ivore ,  and 
octnivore. Any major e f f s c z s  on t h e  f o r e s t  ecosystem 
should be  r e f l e c t e d  i n  mammalian d i v e r s i t y  and 
abundance a t  some l e v e l .  Th is  would be p a r t i c u l a r l y  
t r u e  f o r  smal l  mammals because of t h e i r  l i m i t e d  
locomotor a b i l i t i e s  i n  response t o  a  change i n  
t h e i r  h a b i t a t .  

The Fores t  S e r v i c e ' s  management p lans  
u s u a l l y  i n c l u d e  a  h a r v e s t  of timber and r e f o r e s t -  
a t i o n  on s e l e c t e d  r o t a t i o n s .  There is  a continum 
of t r e e  s t a n d  ages because of t h i s ,  which could 
have a  confounding e f f e c t  on mammal popula t ions .  

The o b j e c t i v e  of t h i s  s tudy  was t o  p rov ide  
pre t rea tment  d a t a  ( i . e . ,  no graz ing)  on mammalian 
d i v e r s i t y  and abundance i n  f o u r  r e p r e s e n t a t i v e  
age c l a s s  s t a n d s  of longleaf  pine (Pinus p a l u s t r i s )  
and/ o r  s l a s h  p i n e  (Pinus e l l i o t t i i )  i n  Louis iana .  

The s tudy  took p l a c e  on f o u r  s tudy  s i t e s  i n  

t h e  Vernon Ranger D i s t r i c t ,  K i s a t c h i e  Nat iona l  
F o r e s t ,  c e n t r a l  Louis iana .  Each t reatment  s t a n d  
was c l a s s i f i e d  as one of t h e  fol lowing s tand-age 
c l a s s e s  : 1 )  sawtimber, more than  10 inches dbh, 
2) po le t imber  ( p o l e s ) ,  4  t o  1 0  inches dbh, 3) 
s a p l i n g ,  l e s s  than 4 inches dbh, and 4) regen- 
e r a t i o n ,  no p ine  o r  s e e d l i n g s .  Descr ip t ions ,  
l o c a t i o n s  and s i z e s  of each t rea tment  s t a n d  can 
b e  found i n  Williams and Mul l in  (1987) . 

Some t rea tment  s t a n d s  were sub jec ted  t o  
scheduled c o n t r o l  burns .  Y i l i t a z y  a c t i v i t y  
( t r u c k s ,  tanks e t c . )  from nearby For t  Polk Army 
base  occurrec on most of t h e  t rea tment  s t a n d s  
throughout t h e  s t u d y .  C a t t l e  g raz ing  a l s o  occurred 
on t h e  t rea tment  s t a n d s  dur ing  t h e  s tudy because 
fences  were f r e q u e n t l y  c u t  o r  g a t e s  were l e f t  open. 

A v a r i e t y  of animal species a r e  found i n  t h e  
a r e a  where t h e  s tudy  was conducted. W e  e x t r a c t e d  
a l is t  of  mamals  from Loweri j  (2374) which accord ing  
t o  his range maps occur .  f t h i s  a r e a ,  The l i s t  
i s  given below w i t h  t h e  fo l lowing  category design- 
a t i o n s :  l = o b t a i n e d  o r  seen i n  our  s t u d y ,  2=knom 
t o  occur  i n  i m e d i a t e  area,  b u t  not obta ined  i n  
our s tudy  a r e a s ,  3=Likely c c c u r s ,  bu t  no t  ob ta ined  
i n  s tudy  a r e a  o r  a d j a c e n t  a r e a s ,  and 4=range naps 
show i t  as occur r ing  i n  t h i s  area, but  n o t  l i k e l y  

I/ K e i t h  Mull in ,  P.O. Box 1621, Pascagoula,  NS 39568; K-enneth L .  Wil l iams,  Dept. of Biology and - 
Microbiology, Northwestern S t a t e  U n i v e r s i t y ,  Natch i toches ,  LA 71457. 



due t o  l ack  of s u i t a b l e  h a b i t a t .  

Spec ies  Category 

Didelphis  " ' 

B l a r i n a  brevicauda 

Kyct ice ius  humeral is  
Las iurus  i n t e m e d i u s ?  
Las iurus  seminolus 
Las i u r u s  b o r e a l i s  
Eptes icus  f u s  cus 

sub f l a v u s  
P leco tus  r a f  i n e s q u i i  
Tadar ida  b r a z i l i e n s  is 
Dasypus novemcinctus 

f l o r i d a n u s  
Sy l v i  l agus  aqua t icus  
Sc iurus  c a r o l i n e n s i s  

Glaucomys volans 
Geomvs b u r s a r i u s  
A 

Perognathus h i s p i d u s  
Oryzomys p a l u s t r i s  
Reithrodontomys humi l i s  
Rei throdontomys f  u l v e s  cens 
Peromyscus 
Peromyscus leucopus 
Ochrotomys n u t t a l l i  
Sigmodon h i s p i d u s  
Neotoma f f o r i d a n a  
Microtus pinetorum 
Ondatra  z i b e t h i c u s  
Rat t u s  r a t  t u s  -- 
Rat tus  norvegicus 
Mus musculus - 
Myofas t o r  coypus 
Canus l a t  rans  -- 
Canus r u f u s  (probably hybr ids )  -- 
Vulpes f u l v a  
Urocyon c inereoargen teus  
Procyon l o t o r  
Mustela  f r e n a t a  -- 
Mustela  v i son  -- 
Mephit is  mephi t i s  
L u t r a  canadensis  
Lynx rufus  
Odocoileus v i r g i n i a n u s  

METHODS AND PROCEDUWS 

The s tudy took p l a c e  from 1 June  1980 t o  31 
December 1981. The s tudy  a r e a  was v i s i t e d  dur ing  
two t o  two and one-half day p e r i o d s  twice each 
month. The fo l lowing  methods were used t o  determine 
t h e  presence of mammal s p e c i e s  i n  t h e  e n t i r e  s tudy  
a r e a  o r  on a  s e l e c t e d  stand-age c l a s s  and t o  
q u a n t i f y  r e l a t i v e  abundance f o r  s e l e c t e d  s p e c i e s .  

The f o l l m i n g  sampling techniques were u t i l i z e d  
dur ing  t h i s  s tudy  : 

1 )  Trapping. Trap l i n e s  were l a i d  o u t  i n  each 
of t h e  stand-age c l a s s e s  f o r  two t o  f o u r  n i g h t s  
each month from September 1980 t o  A p r i l  1981. 
Trapping was abandoned a f t e r  A p r i l  due t o  
l a c k  of  r e s u l t s  i n  warm weather .  F i r e  a n t s  
probably c o n t r i b u t e d  g r e a t l y  t o  t h i s .  Trapping 

e f f o r t  i n  each s tand-age c l a s s  was approximately 
p r o p o r t i o n a l  t o  a v a i l a b i l i t y .  A t r a p  l i n e  c o n s i s t e d  
of s t a t i o n s  p laced  15 yards a p a r t  i n  a  s t r a i g h t  
l i n e .  A s t a t i o n  was a Sherman l i v e  t r a p  and a 
Museum S p e c i a l  snap t r a p  b a i t e d  w i t h  a mix ture  o f  
r o l l e d  o a t s  and peanut b u t t e r .  Traps were s e t  
j u s t  p r i o r  t n  sunset and checked a t  f i r s t  l i g h r  
t h e  fo l lowing  day,  A l l  animals were i d e n t i f i e d ,  
s t a n d a r d  measurements t aken ,  and removed f rom t h e  
s tudy  a r e a .  Trap l i n e s  were p laced  i n  a  new a r e a  
each t ime.  T o t a l  t rapping  e f f o r t  was 4085 t r a p  
n i g h t s .  Large l i v e  t r a p s  were s e t  i n  a non- 
s y s t e m a t i c  manner i n  a l i m i t e d  way. These t r a p s  
were b a i t e d  wi th  a p p l e s ,  dog food,  o r  s a r d i n e s .  
Animals ob ta ined  (racoons and opossums) were 
i d e n t i f i e d  and r e l e a s e d .  
2) D r i f t  f e n c e - p i t f a l l  t r a p s .  Traps b u i l t  f o r  a  

r e f  aced r e p t i l e  and amphibian s tudy  ( see  Williams 
and Mul l in ,  1987 f o r  d e t a i l s )  were found t o  b e  
e f f e c t i v e  f o r  smal l  mammals. Because of t h i s  
s u c c e s s ,  a d d i t i o n a l  d r i f t  f e n c e - p i t f a l l  t r a p s  
were b u i l t .  The number of t r a p s  i n  each s tand-  
age c l a s s  was p r o p o r t i o n a l  t o  a v a i l a b i l i t y  . 
F i f t e e n  t r a p s  were o p e r a t i o n a l  f o r  varying 
amounts of t ime from May 1981) t o  August 1981 
f o r  a  t o t a l  of 269 t r a p  months. Traps were 
checked twice each t r i p  ( u s u a l l y  4 times a 
month)and a l l  cap tured  animals were i d e n t i f i e d  
and removed. 

3) Scent p o s t s .  Scent  p o s t s  were e s t a b l i s h e d  
w i t h  a  c l e a r e d  a r e a  of s o i l  one yard i n  r a d i u s .  
These were kep t  c l e a r  and t h e  pos t  was u s u a l l y  
s c e n t e d  wi th  canid s c e n t .  Scent p o s t s  were 
examined each morning f o r  t r a c k s .  I t  was 
u s u a l l y  imposs ib le  t o  d i s t i n g u i s h  between s p e c i e s  
of foxes ,  r a b b i t s  and s q u i r r e l s ,  thus  we simply 
clumped them i n t o  a g e n e r a l  category ( i . e . ,  
foxes ,  r a b b i t s ,  and s q u i r r e l s )  . 

4) Bat shoot ing  and n e t t i n g .  M i s t  n e t s  were 
s t r e t c h e d  a c r o s s  ponds and logging roads.  A 
v a r i e t y  of n e t  s i z e s  and h e i g h t s  were t r y e d  i n  
t h e  stand-age c l a s s e s .  Bats were a l s o  s h o t  
n e a r  t w i l i g h t  i n  s i m i l a r  a r e a s .  I n  a d d i t i o n  
we searched f o r  r e s t i n g  b a t s  under a l l  b r i d g e s  
i n  t h e  s tudy  a r e a s .  

5) General  observa t ions .  Any mamal  seen  i n  t h e  
s tudy  a r e a s  dur ing  our  g e n e r a l  movements, 
found dead o r  o therwise  i d e n t i f i e d  were 
recorded.  

Names and i d e n t i f i c a t i o n  of mamals  were 
based on Lowery (1974). Track i d e n t i f i c a t i o n  
was based on Murie (1974). 

S ~ e c i e s  r i c h n e s s ,  d i v e r s i t y  (Shannon-Miener) , 
and evenness (Krebs, 1972) were c a l c u l a t e d  
s e p a r a t e l y  f o r  t r a p l i n e  d a t a  and d r i f t  fence- 
p i t f a l l  r e s u l t s  f o r  each stand-age c l a s s .  
S i m i l a r i t y  of s p e c i e s  (Odum, 1971) was c a l c u l a t e d  
f o r  each stand-age combination. Abundance i n d i c e s  
based on a l l  cap tures  were c a l c u l a t e d  a s  c a t c h  
p e r  u n i t  e f f o r t  f o r  each stand-age c l a s s .  

RESULTS AVD DISCUSS I O N  

The two primary sampling methods, Sherman 
o r  snap  t r a p s  (SST) and d r i f t  f e n c e - p i t f a l l  t r a p s  
(DFPT), sampled d i f f e r e n t  p o r t i o n s  of t h e  s m a l l  



mama1 fauna.  Specimens from SST were 682 
P e r o q s c u s  spp.  whi le  53% of t h e  DRT specimens 
were shrews. S ince  we do n o t  know how r e s u l t s  
from t h e  two methods r e l a t e  t o  each o t h e r  i t  was 
necessary t o  p r e s e n t  r e s u l t s  from both methods. 

O v e r a l l  e i gh t  spec5 es were s a v l e d  u s l n g  
bo th  methods (Table 1 )  . SST cap tured  a l l  e i g h t .  - 
DFPT d i d  no t  c a p t u r e  Ockrotomys n u t t a l l i  o r  
Peromys cus . S m t i m b e r  was t h e  s tand-  
age class r i c h e s s  is s p e c i e s ,  a l l  e i g h t  were 
cap tured .  Regenerat-ion was t h e  p o o r e s t  i n  s p e c i e s  
(Table 1). Even though t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  s p e c i e s  r i c h n e s s  among stand-age c l a s s e s  
(XZ=, 77 ,  P) .05) d i f f  erences would probably be  
expected (Table 2 ) .  The r e g e n e r a t i o n  a r e a s  were 
r e l a t i v e l y  homogenous i n  h a b i t a t  s t r u c t u r e  when 
compared t o  t h e  o t h e r  a r e a s  and t h i s  should have 
l i m i t e d  t h e  number of s p e c i e s .  Based on Lowery's 
(1974) h a b i t a t  d e s c r i p t i o n s  s p e c i e s  such a s  
Rei throdontomys f u l v e s  cens , 2. n u t a l l i  , and P, 

should n o t  have been cap tured  i n  t h e  
regenera t ion  and indeed they were n o t .  

Table 1. The t o t a l  number of spec i e s  captured i n ,  A-Sherman 
a r  snap t r a p s ,  B-dr i f t  fence  t r a p s ,  and 6- combined 
i n  t he  four  s tand-ages c l a s s e s .  

Sawtimber Poles  Sapl ings  Regeneration 

-- - 

~ o w e r y ' s  (1974) d i s t r i b u t i o n  rnaa f o r  
Microtus pinetorum showed t h a t  i t  was o u t s i d e  of 
t h e  range of t h e  s tudy  a r e a .  M. pinetorum was 
thought t o  b e  r e l a t i v e l y  uncommon where i t  d i d  
occur  i n  t h e  s t a t e .  The v o l e ,  however, was 
captured i n  each s tand-age c l a s s  during t h e  
s tudy  and i t  made up 20% of t h e  cap tures  from 
DFPT. This  range ex tens ion  i s  documented i n  
d e t a i l  by Williams, e t  a l .  (1980) . 

Both t rapp ing  methods showed sawtimber t o  be  
t h e  most d i v e r s e  and even wi th  po les  second i n  
bo th  c a t e g o r i e s  (Table 33 . 

The d i s t r i b u t i o n  o f  o v e r a l l  cap tures  from 
DFT was s i g n i f i c a n t 1 3  d i f f e r e n t  a c r o s s  t h e  f o u r  
stand-age c l a s s e s  ( X  =12.29, P(.05) . More 
specimens than expected were cap tured  i n  t h e  two 
younger s t a n d s ,  s a p l i n g  and r e g e n e r a t i o n .  The 
r e s u l t s  from SST were a l s o  s i g n i f i c a n t  ( ~ ~ = l l .  1 7 ,  
P (.CIS) . However more than  expected were cap tured  
i n  t h e  a l d e r  stand-age c l a s s e s .  These r e s u l t s  
a r e  also r e f l e c t e d  i n  t h e  r e l a t i v e  abundance 

Table  2, 
classes. 

Sawtimber Pales Sapling 

Poles 86 

Sapl ing  9 3 42 

Regenera t ion ,  7 7 9 1 8 3 

Table 3. 

Smtin iaer  Poles Sapl ings  Regeneration 
D r i f t  fence  t r a p s  

Sheman o r  snap  t r a p s  

i n d i c e s  (Table 4 ) .  

Shrews were u b i a u i t o u s ,  high numbers were 
captured i n  each stand-age c l a s s .  Peromyscus 

and Ochrotomys n u t t a l l i  whi le  p laced  
i n  t h e  sawtimber c l a s s  were u s u a l l y  captured n e a r  
hardwood a r e a s .  The o t h e r  s p e c i e s  captured were 
r e l a t i v e l y  uniform i n  bo th  presence  and abundance 
a c r o s s  t h e  stand-age c l a s s e s .  

Table 4.  

f rorn Sherman o r  snap t r ap s .  

Species Sawtimber Poles  Sapl ing  Regeneration 

- 

Gryptot i s  parva  o r  
Blar ina  brevicauda 30-4 18-2 28-4 14-0 

Hicrotus  p l n e t o r m  16-3 b - 4  6-0 3-0 

Reithrodontomys 
fu lvescens  9-4 1-2 9-1 0-0 

Sigmodon h i sp idus  1- 1 0-0 1-4 1-0 

Peromyscus Leucopus 

Peromyscus ptossvpinus 0-12 0-6 0-0 0-0 

Ochrotonys n u t t a l l i  0-2 0-0 0-0 0-0 

To t a l  57-38 23-25 44-22 20-0 

Abundance Index 50-28 33-28 79-15 67-0 

I/ To t a l  number of  specimens divided by t r apn igh t s  (X 100) f o r  - 
Sherman o r  snap t r ap s ,  o r  t r a p  months (X 10) f o r  d r i f t  fence  
t r ap s .  

Three s p e c i e s  of b a t s ,  P i p i s t r e l l u s  suhf  l avus  , 
Las iurus  b o r e a l i s ,  and Nycticeus humeral is  were 
accounted f o r  i n  t h e  s tudy a r e a s  by shoot ing .  
Most were s h o t  on a p i p e l i n e  through sawtimber. 
This  p i p e l i n e  c r e a t e d  a n a t u r a l  f l y i n g  c o r r i d o r  
and a ided  i n  shoot ing  so t h e s e  b a t s  a r e  n o t  
n e c e s s a r i a l l y  a s s o c i a t e d  wi th  sawtimber. Specimens 
of Pleco t u s  r a f  i n e s q u i i  were loca ted  r e s t i n g  under 
b r idges  i n  t h e  s tudy a r e a .  The m i s t  n e t t i n g  of 
b a t s  was unsuccess fu l .  

A l l  o t h e r  s p e c i e s  of mammals except  two 
which should have been cap tured  i n  longleaf -  
s l a s h  p i n e  s t a n d s  based on Lowery's (1974) range 
maps and h a b i t a t  d e s c r i p t i o n s  were accounted f o r  
i n  t h e  s tudy  a r e a .  This  was done by t r a c k s  a t  
s c e n t  p o s t s  o r  on d i r t  roads ,  animals  found dead, 
o r  i n c i d e n t a l  observa t ions .  The except ions were 



T a b l e  5 .  
o t h e r  weans. 

S p e c i e s  Sawt imber  P o l e s  Sapl ings  Regeneration 

DgeZpk~is virginLana 5 2 1 - 
Das~pt i s  novemrinctus 34 7 - - 

f l o r i d a n u s  I 1 2 4 
aauat icus  I I 2 4 

* ' r a b b i t s F t  (tracks) 15 4 1 2 
S c i u r b s  c a ro l i nens i s  -- -- 

Glaucamys volans 
Canus l a t r ans  
P -- 
Canus rufus  -- 

f u lva  

crnereoargenteus 
"foxes" j t racks)  
Procyon l o t o r  - 
Mus teLa vison ---- - - 

T o t a l s  170 26 1 9  11 

Mus t e l a  f r e n a t a  and Kaithrodontomys liumi.15~ -- p- 

both  of  which a r e  thought  t o  b e  extremely r a r e  
i n  t h e  a r e a .  See Table 5 f o r  a l i s t  of  t h e  
l a r g e r  mammals o b t a i n e d  o r  observed i n  t h e  s tudy 
a r e a .  
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Avian Use of Habitats in the Longleaf-Slash Pine 

Forests of Louisiana 

Robert B. Hamilton and Vincent G .  Yurkunas 

I_,________ I-p-"- 

Abstract.--Birds were counted in consecutive plots along 
transects in four study areas, three grazed and one ungrazed. 
The differences in abundance, richness and species eompssi- 
tion that were found among study areas and seasons were re- 
lated to habitat differences among areas and the transitory 
nature of avian comunities. 

INTRODUCTION 

Longleaf pine (Pinus palus tris) and slash 
pine (P, elliottii) are important commercial spe- 
cies throughout the Southeast (USDA 1965). To- 
gether they are the dominant species in a wide- 
spread plant community inhabited by a variety of 
wildlife species. Except for game birds (Stoddard 
1931, Stoddard 1963, Rosene 1969, and Holbrook 
1973) and endangered species (Thompson 19711, lit- 
tle is known about habitat requirements of birds 
in "longleaf-slash pine" forests. 

The applicability of studies of avian commu- 
nnities in other pine types such as "loblolly" (P. 
t a e d a )  (Noble and Hamilton 1975), "slash" (Johnson 
and Landers 1982), "loblolly-shortleaf" (P. echi-  
nata) (Quay 1947, Johnston and Odum 1956, Dickson 
and Segelquist 1977 and 1979), and '"itch pine- 
oak" (P, rigida and Quercus spp. ) (Conner et al. 
1979) to bird habitat relationships in the "long- 
leaf-slash" type is not known. Baseline data are 
needed by managers on bird habitat relationships 
for this specific forest type. This study, a part 
of the USDA Forest Service's Range Evaluation 
Project to promote sound multiple-use management 
of southern forested land (Pearson 1979:1), was 
designed to provide these baseline data. 

The first phase of the study plan was to 
gather pre-treatment baseline data on soils, wa- 
ter, vegetation, and wildlife. Areas were then to 
be exposed to varying levels of cattle grazing 
pressure including an ungrazed control and three 
grazing intensities. Third, the measures taken in 
the first phase were to be repeated and the 
effects of the varying levels of grazing intensity 
were to be evaluated. This study was to be part 
of the first phase of the overall investigation. 

This approach presupposes that study areas 
are equivalent with respect to the variables being 
measured; i . e .  each study area would initially 
have the same pattern of distribution and abun- 
dance of birds as all of the others and the areas 
would remain similar throughout time if no treat- 
ment were made. This assuption is required for 

any study that compares the effects of treatments 
on different areas. However, this assuption 
apparantly does not hold for the areas reported on 
here. Each study area is unique and consists of a 
variety of stand ages and types as well as various 
distributions of these in space. Even management 
activity varied among the study areas. Birds are 
not scattered at random and their distribution is 
not independent of the environment. Because each 
species has its own requirements, the birds pres- 
ent at any location depend on ambient conditions, 
and as conditions change the bird communities 
change (Hamilton and Noble 1975)- Species compo- 
sition and abundance change with succession 
(Shugart and James 1973, Johnston and Odum 1956) 
and, particularly relevant in this case, the age 
of pine stands (Noble and Hamilton 1975). 
Patterns of abundance are affected by the presence 
of edge (see Hamilton and Noble 1975) as well as 
the size of habitat blocks (see Harris 1984). 
Diversity, a measure that combines the concepts of 
species richness (number of species) and relative 
abundances of each species present, is used often 
to describe avian communities. Diversity changes 
with succession (see Hamilton and Noble 1975) and 
is primarily affected by vegetative structure 
(foliage height diversity) (MacArthur and 
MacArthur 1961, MacArthur 1964, Schoener 1974). 
Foliage volume (Balda 1969), percent vegetation 
cover (Karr and Roth 1971), plant species diver- 
sity (Tomoff 1974) and snag density (Conner 1978) 
have all been shown to affect avian diversity in 
some situations. Diversity will not be measured 
directly in this paper (see Hamilton and Lester 
1987) but the factors mentioned above should all 
affect the bird comunities in the study areas and 
the relative abundance of the species that 
constitute the comunities. 

We attempted to ascertain whether aehiev- 
able methods of assessing the composition of bird 
comunities at the study area level can be 
sufficient for future analysis of treatment e f -  
fects. In addition, we attempted to determine the 
desirability of using habitat information that is 
readily available to foresters, and the general 
knowledge of habitat requirements of birds to e x -  
plain any differences of avian abundance patterns 
among study areas. 

Scientific and common names of plants follow 
Radford et al. (1968). 

Robert B. Hnai lton, School of Forestry, Ui ldl ife, and Fisheries, Louisiana Agt-icul t uval E~peri~efit 
Strti~n, Louisiana State University Rpricultural Center, Baton Rouge, Louisiana 78883. 
Vincent O. Yurkunas, Pal~er Street, Bondsvi f le, PICI BlB09. 



The study areas have endured many years of 
burning, harvesting, and grazing. Cattle were re- 
moved from three of four study areas prior to this 
study and thus, to a small degree, the effects of 
cattle grazing can be evaluated in this pre- 
treatment phase by comparing avian cornunities in 
the grazed and ungrazed study areas. 

S p e c i f i c  ubjcc~ivcs are to determfne 

1) Seasonal status of birds in the 
"longleaf-slash" type. 

2) Habitat relationships of birds in the 
"longleaf-slash" type. 

3) Differences in avian abundance between 
grazed and ungrazed study areas. 

4) Differences in avian abundance among the 
ungrazed areas. 

We are grateful to those who helped make 
this study possible. The field work was financed 
by the U.S. Forest Service and the LSU Agricul- 
tural Center and Louisiana Agricultural Experiment 
Station. Most of the field work was done by Vin- 
cent Yurkunas and the data on bird habitat rela- 
tions were used in his thesis. Dr. Robert E. 
Noble assisted in the collection of the supple- 
mental vegetation data. Dr, James P. Geaghan and 
his student, Susan M. Peterman, of the Experi- 
mental Statistics Department of Louisiana State 
University helped with statistical design and pro- 
graming. We appreciate the help of Forest Ser- 
vice employees, especially Dr. Henry Pearson, who 
conceived the Range Evaluation Project and pro- 
vided vegetation data from the study area for our 
use. The Louisiana Department of Wildlife and 
Fisheries provided living accommodations near the 
study area. 

STUDY AREA 

Four study areas, each approximately 2000 ac 
in extent, in west-central Louisiana were util- 
ized. Areas 1,2, and 3 are adjacent to each other 
(n to s) and about 5 mi west of Area 4. Area 3 is 
approximately 2 mi west of Fullerton (Yurkunas 
1984). 

The study areas, consisting of flatlands in- 
terspersed with gently rolling hills and meander- 
ing streams, are in the Vernon Ranger District of 
the Kisatchie National Forest, Vernon Parish, 
Louisiana. The forests are primarily the "long- 
leaf-slash pine" type of all ages, with some hard- 
woods interspersed, especially in the stream bot- 
toms. 

Sampling was done along transects that 
passed through the vegetation sampling points used 
by Pearson (1979). These points are spaced every 
200 ft on n-s lines, 1500 ft apart. The location 
of the origin of the initial vegetation transect 
in each study area was randomly determined. Plot- 
less sampling of vegetation had been done previ- 
ously and prism-recorded trees have been identi- 

fied and measured with a dbh tape. Plot centers 
hdf~e been marked with metal stakes and the adja- 
cent trees have been blazed. 

FWe established 75 addltlonal. vegetation 
points to connect the existing transeets in appro- 
priate places to facilitate b i r d  sampling. By 
adding the additional points, we were able to in- 
crease the representativeness of our sample and 
maintain the desired lengths that were convenient 
to passable roads. In each study area, two avian 
sampling transects were placed congruent with 
existing vegetation transects, except for In- 
terconnecting segments. Avian transects were eas- 
ily accessible and consisted of a mixture of stand 
and age types that were representative of the 
study areas. 

Stand-Age Classes 

We utilized three stand age classes that 
were based on the height of the tallest tree. The 
tallest trees in "sapling" plots were 6 m (20 ft) 
or less. The tallest trees in "pole" plots were 
between 6 m and 20 m (20 ft to 50 ft) high and 
those in sawtimber plots were 20 m (50 ft) or 
more. 

Stand Types 

We used three stand types based on the per- 
cent of prism-recorded trees with a dbh of 1 in or 
more. "Hardwood" plots had 75% or more hardwood 
trees, "pine" plots had 75% or more pine trees, 
and "mixed" plots had less than 75% of each. 

Ecological Description 

The most abundant trees were longleaf pine, 
slash pine, loblolly pine (P. taeda), blackgum 
(Nyssa sylvatica), sweetgum (Liquidambar styraci- 
flua) , southern red oak (Quercus falcata) , 
sweetbay (Magnolia virginiana) , blackjack oak (Q. 
marilandica) , red maple (Acer rubrum), and water 
oak (Q, nigra) . Three genera of grasses made up 
most of the ground cover: Andropogon, Panicurn, and 
Paspalurn. The pines were mainly on the ridges and 
flatlands with the grasses and the two most common 
shrubs, waxmyrtle (ffyrica cerifera) and blackberry 
(Rubus spp.) made up the majority of the under- 
story. Hardwoods were mainly in the bottoms and 
near water. 

We considered nine combinations of stand 
type and age in our study areas as distinct habi- 
tats. The study areas consisted of a mixture of 
interspersed habitats with pine types tending to 
predominate except near bottoms where hardwoods 
were more common. The ages and sizes of the in- 
terspersed stands depended on past management 
(tab. 1 and fig. 1). 
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Figure I.-- Diagrammatic map of habitats on a ~ Y D -  
ical transeet, transect 3W, Vernon Raneer 
District. Kisatchie National Forest, Vernon 
Parish, Louisiana. 

Habitats we identified were 

Hardwood Savlin~.--These tended to be linear 
stands located primarily in bottoms where streams 
crossed or were small blocks isolated in upland 
pine stands. The saplings were generally close 
together. 

Mixed Sapling,--This habitat was usually 
found isolated or clumped in upland areas and was 
unevenly distributed among transects. Trees were 
generally farther apart than in "hardwood sapling* 
stands . 

Pine Sa~1ing.--Most stands of this habitat 
were clumped in upland areas but the habitat was 
sometimes present as a transition between habi- 
tats. Trees were spaced farther apart than trees 
in the preceding habitats. Blackberry thickets 
were comon in this habitat in Area 4. 

Hardwood Pole,-- This habitat occurred pri- 
marily near stream bottoms, as a transition among 
habitats. Trees were close together and a vine 
and hardwood understory was usually present. 

Mixed Pole. --This is another habitat that 
was present at transitions in bottoms but addi- 
tionally occurred at transitions in upland areas. 
Trees were farther apart than in "hardwood pole" 
plots. 

Hardwood Sawtimber,--Host stands of this 
habitat were clmped along stream bottoms, but a 
few small stands were in upland areas. Tree 
density varied among areas. A sparse hardwood and 
vine understory was present. 

Mixed Sawtimber.--Plots of this habitat were 
located in a11 segments of the study area. Trees 
were generally closely spaced. This habizat usu- 
ally had well developed understory and ground 
cover layers. 

Pine Sawtirnber.--This habitat was mostly 
clumped in uplands and the trees were widely 
spaced. Ground cover often contained grasses as 
well as hardwood saplings, shrubs and forbs, This 
was the most comon habitat on the study areas. 

Table 1. - -  Number of plots in each habitat, by 
transect. Vernon Ranger District, Kis- 
atchie National Forest, Vernon Parish, 
Louisiana, 1981-1982 

Transect 
Habitat 1W 1E 2W 2E 3W 3E 4W 4E Total 

Hard sap 1 2 1 0 0 0 1 0 5 
Mixedsap 0 1 0 1 1 0 I1 0 14 
Pine sap 3 21 0 14 0 0 11 8 5 7 
Hard pole 1 1 0 1 0 1 0 0 4 
Mixed pole 0 k 0 0 3 1 0 0 5 
Pine pole 2 3 0 0 5 5 0 22 3 7 
Hard saw I1 0 9 3 7 8 4 0 42 
Mixed saw 12 3 4 7 17 12 4 2 6 1 
Pine saw 30 28 46 34 27 33 29 28 255 

Total 60 60 60 60 60 60 60 60 480 

The interspersion of habitats along the 
transects was variable (fig. 1, e. 8 . ) .  The rela- 
tive proportions of each habitat differed among 
transects (tab. I), but in each area the habitat 
distribution of the transects roughly approximated 
the habitat distribution of the corresponding 
study area. Clumps of some types, such as "hard- 
wood" and "mixed" plots, tended to be relatively 
small because of their locations at edges or in 
flood plains of small intermittent streams. These 
habitats could be considered to be entirely 
affected by edge (tab. 2). Pine types tended to 
occur in larger clumps because of the prevailing 
management practices. 

21. 
were 

Block size did not vary much with age (tab. 
Only the pine stands were managed and they 
the prevailing type in all of the transects 

so block sizes of the three stand ages were ap- 
proximately the same; differences were probably 
due to sample error. 

Pine Pole.-- Most stands of this habitat 
were clumped together in upland areas. Trees were 
spaced close together and the canopy was closed. 
Ground cover was sparse. Slash pine plantations 
were often of the age to be assigned to this habi- 
tat. 



Table 2 .  - - 
i t a t s  of the studv a reas ,  Vernon 

Fores t ,  Vernon Par ish ,  Louisiana, 
1981- 1982 

grazing o r  burning i m e d i a t e l y  before o r  during 
t h i s  study,  but  Area 4 had been grazed up t o  the 
year before our study.  

METHODS 

Type 

Hardwood Nixed Pine Mean 

Sapling 1.00 1.75 3.80 2.71 
Pole 1.00 1.00 2.85 2.08 
Sawtimber 1-62 1.56 4-64 2.98 

Hean (study area)  1.46 1.54 4.22 2.82 

Table 3 ,  - - 

Ranger D i s t r i c t ,  Kisatchie National 
Forest ,  Vernon Parish.  Louisiana, 
1981-1982 

Area 
Plot  c l a s s  1 2 3 4 

Sapling 2.55 3.20 1.00 2.82 
Pole 1.14 1.00 1.36 7.33 
Sawtimber 2.71 2.50 2.54 4.73 

Hardwood 1.45 1.27 1.45 2.50 
Mixed 1.42 1.20 1.70 1.70 
Pine 3.34 4.95 3.18 6.13 

Mean 2.45 3.00 2.26 4.29 

There were subs tan t i a l  d i f ferences  among a r -  
eas ,  however, both i n  the r e l a t i v e  proportions of 
each h a b i t a t  sampled ( tab .  1 )  and i n  the block 
s i z e s  of some of the hab i t a t s  ( tab .  3) ,  especia l ly  
i n  Area 4 where hab i t a t s  tended t o  be l a rge r .  
Area 4 was separate from the other three  Areas and 
apparently had been managed somewhat d i f f e ren t ly .  
Maps of h a b i t a t  type d i s t r i b u t i o n  along each 
t r ansec t  have been prepared and a r e  avai lable  
(Uurkunas 1984:fig.  16-23). 

The f o r e s t s  i n  the region of the study have 
been managed f o r  "pine sawtimber" f o r  many years.  
Hardwoods have been excluded through burning. 
Recreational  use is l i g h t  t o  moderate, with hunt- 
ing being the  prime recreat ional  a c t i v i t y .  A l -  
though the study plan was t o  inves t igate  areas  i n  
a pre-grazing s i t u a t i o n ,  Areas 1 - 3  were being 
grazed during the  study and had been f o r  many 
years .  Grazing pressure was unevenly d i s t r ibu ted  
i n  time and space. Timber harvesting and thinning 
were conducted i n  Areas 1 - 3  i m e d i a t e l y  p r i o r  t o  
the study. The regeneration method employed is 
usual ly  seedtree.  Prescribed burning is conducted 
on a 3-yr ro t a t ion  t o  s t imula te  grass  growth. 
During the winter of our study,  p a r t s  of Areas 1 -3  
were burned, On Area 4 ,  there  was no harvesting , 

Transects 

GE? connected some of the vegetation point 
centers  t o  form e igh t  continuous t ranseets  
(twofarea), each 12,000 f t .  long (60 po in t s ) ,  
Birds were counted a s  an observer walked the l i n e ,  
Because p l o t  types along the Lines were not: ar-  
ranged i n  a d iscernible  pa t t e rn  (see f i g .  I), the  
t r ansec t s  were analyzed as a s e r i e s  of consecutive 
p l o t s ,  each of a spec i f i c  type. 

Two groups of four t r ansec t s  (onelarea) each 
were randomly se lec ted .  These groups were sampled 
on a l t e r n a t e  months. Within a group the order of 
sampling was random; the d i r ec t ion  of t r ave l  was 
a l t e rna ted  throughout the  study. 

The number of b i rds /p lot  was the experimen- 
t a l  un i t  t h a t  was analyzed with appropriate t e s t s .  
The number of b i r d s l p l o t  is a density index ra the r  
than a t rue  densi ty  (Caughley 1977) .  A l l  b i r d s  
were probably not detected and the t rue  density is 
thus somewhat higher than we repor t .  

We estimated t h a t  we could hear and see the 
b i rds  present a t  a distance of 75 rn (246 f t )  and 
used t h i s  d is tance  a s  the distance from the 
t r ansec t  l i n e  t o  the p l o t  boundary. Total p l o t  
width was thus 150 m (500 i t ) .  The length of each 
p l o t  was 200 f t ,  and each p lo t  had an area of 2 . 3  
acres .  The vegetative sampling points  were the  
centers  of each p l o t ,  and vegetation a t  the center  
was a t t r i b u t e d  t o  the e n t i r e  p l o t .  

Sampling Seasons 

We divided the  year in to  6 seasons fo r  t h i s  
analys is  : 

I )  January-February, winter with l i t t l e  m i -  
g ra t ion;  

2 )  March Apri l ,  bulk of spr ing migration and 
res idents  begin breeding; 

3) May-June, peak of res ident  breeding and 
l a t e  spr ing migration; 

4) July-August, post-breeding d i spe r sa l  and 
ea r ly  f a l l  migrations;  

5) September-October, peak of autunrn m i -  
g ra t ion;  

6)  November-December, primarily l a t e  f a l l  
migrants and wintering b i rds  present .  

For s t a t i s t i c a l  t e s t s ,  the r e l a t i v e l y  s t a b l e  
seasons " I " ,  winter,  and "3",  breeding were used. 



S t a t i s t i c a l  Methods 

Density (#/plot) of b i rds  was analyzed as a 
dependent var iable  as were species  r ichness and 
abundance. Season, stand type,  stand age, t r an -  
s e c t ,  and study area were the independent v a r i -  
ables .  W e  compared species r ichness ,  abundance, 
and sens i ty  mong areas w i t h  a r r  knalyysis of  V a r i -  
ance and Duncani s Multiple Range Tes t  QSteeZe and 
Torrie 1980). 

To make comparisons among hab i t a t s  we used a 
mul t ivar ia te  analys is  of variance (YaOX-iA) using a 
model with a f a c t o r i a l  arrangement f o r  stand type 
and stand age and a s p l i t - p l o t  arrangement for 
season, Alpha w a s  0.05 when we t e s t ed  f o r  a l l  the 
species lmped  together,  Alpha of 0.3. was used 
when t e s t i n g  individual models because of the r e l -  
a t ive ly  small sample s i z e s  iflrrolved. 

Computations were made, using programs from 
the S t a t i s t i c a l  Analysis System (SAS) (HeLwig and 
Couneil 1979), on an ZBM 3033 Computer a t  the  
Systems Network Computer Center, Louisiana State 
Universi ty,  

F ie ld  Methods 

Birds were counted along the se lec ted  t r an -  
s e c t  from dawn t o  about 38 minutes later, Binoc- 
u la r s  were used t o  a i d  visual. i den t i f i ca t ion .  A l l  
b i rds  t h a t  were detected (singing,  nes t ing,  
foraging,  e t c , )  within an estimated 75 m (250 Et) 
o f  the t r ansee t  l i n e s  were counted. The appropri-  
a t e  sample p l o t ,  f o r  those b i rds  not perpendicular 
t o  the t r ansee t  l i n e ,  a l so  had t o  be determined. 
Three minutes were allowed t o  t raverse  each p l o t .  
No counts were made when it was ra in ing.  I t  took 
approximately 3 h r s .  t o  sample each t r ansec t .  

RESULTS LWB DISCUSSION 

Weather 

The mean maxima and minima temperatures i n  
the s-er of 1981 were about 2%' warmer than av- 
erage ( t ab .  4 ) .  There w a s  only 1 day, i n  J u l y  
1981, with a maximum exceeding 100% F.  Most of 
the study period was a l so  d r i e r  than usual  ( tab.  
4 )  

Abundance 

A t o t a l  of 83 species were found on the 
study areas .  The density o f  the 73 species t h a t  
were found during the counting per iods  included 
i n  t h i s  repor t  varied grea t ly  among species and 
study areas .  ( t ab ,  5). The most abundant speeies 
was the Yellow-rumped Warbler ( s c i e n t i f i c  names 
f o r  a l l  species not given elsewhere are l i s t e d  i n  
tab .  51, with a maxima density of l00/100 p l o t s  
i n  Area 3 i n  the winter.  Next was the American 
Robin with a maximwx density of 79.6/100 p l o t s  i n  
Area 1 i n  the winter.  Both species are flocking 
species and a re  of ten  qu i t e  abundant. In  the 

breeding season the highest  dens i ty  was lri,7/100 
plots f o r  Northern Cardinals i n  Area 3 .  Next was 
l5.0/100 p l o t s  f o r  Blue Jay a l s o  i n  Area 3 .  There 
were many species found only occasionally i n  both 
seasons ( t ab .  5 ) .  A species t h a t  was su rp r i s ing ly  
abundant was Bachman's Sparrow with dens i t i e s  Erom 
7 - 9  t o  L2.5/fOG p l o t s  during the breeding season, 
T h i s  qperies i s  rather incanspir~mus,  except for 
h e n  it is s inging,  and lower  observed winter den- 
s i t i e s  were probably due t o  the lack o f  singing a t  
t h a t  t i m e .  Many orni thologis ts  consider the Bach- 
man" Sparrow t o  be r a re  and a threatened species .  
The endangered Red-cockaded Koodpecker was r e l a -  
t i v e l y  cornon i n  ail seasons. AT1 other species 
were as expected except dens i t i e s  were much L o w e r  
than i n  the  corresponding study i n  the " lob lo l ly ,  
shor t leaf  pine-upland hardwood" forests t o  the  
east (Hamilton and Lester 1987). 

Table 4 . - -  Weakher data a t  Leesville, Louisiana, 

Mean Mean Hean 
da i ly  Max. da i ly  Min p rec ip i t a t ion  

Month Avg Study Avg Study A Study 

J u l  

Aug 
Sept 
Oct 
Nov 
Dec 
J an 
Feb 
Mar 
Apr 
May 
Jun - 

The number of individuals i n  e r  and win- 
t e r  was highes t  i n  Area 3 and se  highest  i n  
Area 4 ( tab .  6 ) .  This WBS probably due t o  the 
h a b i t a t  d i f ferences  among the areas ( t ab .  1 ) .  
Area 3 had more "hardwood" and "mixed sawtimber" 
p l o t s  than the other areas .  These types had w e l l -  
developed understory and ground cover layers  as 
well  a s  high vegeta t ional  d ive r s i ty .  The shrub 
and ground cover layers  i n  Area 4 were more devel-  
oped i n  each p l o t  type rhan i n  other areas  because 
of the lower in t ens i ty  of management and the lack 
of grazing,  Abundance w a s  higher i n  winter than 
i n  smmer. Differences i n  abundance among areas 
were l a rge r  i n  the s er than i n  the winter, 

ed because r n ~ b i l i t y  sf b i rds  i s  
due t o  nes t ing a d  increased in 

winter as f locks  move Erom place t o  place.  

Ten species were found i n  khe study but  not 
during the per iods  covered i n  table  5 .  



Common ~ a m e 2 ~  Scientific name 

Broad-winged Hawk 
lunerican ru'oodcock 
Barred Owl 
Eastern Screech-Owl 
Chuck-will's-widow 

TT, n 1 i l L . e ~  %&en 
Sedge Wren 
Black-and-white Warbler 
Rose-breasted Grosbeak 
Eastern Headowlark 

Buteo pfatypterus 
Scolopax minor 
Strix varia 
Otus asio 
Caprimulgus carolinensis 
Trog2odytes tr-oglodytes 
Cistothorus platensis 
Hniotilta varia 
Pheucticus ludovicianus 
Sturnella magna 

Species Richness 

Species richness did not differ as much as 
abundance among areas (tab. 6) , Species richness 
would be affected by the habitat variety among the 
areas and we attempted to make that similar (tab. 
1). However, when richnessfplot (a type of diver- 
sity) was tested among areas, similar patterns 

held as for number of individuals (tab. 6 ) .  
Because all areas had good mixes of habitats that 
would attract a variety of species but Areas 3 and 
4  had more of the highly stratified habitat types 
and should have higher diversities (tab. 1) and 
Areas 3 and 4  had higher richnesslplot (tab. 61, 
the importance of vegetational structure is 
reinforced. 

Contposition and Relative Density 

Seventeen species were comon to all areas 
r (tab. 5). The 
an area in the s 

none in Area 2 to five in Area 3 (tab. 5). In the 
winter, the number of exclusives ranged from one 
in Area 2 to five in Area 4  (tab. 5). Again the 
community is affected by larger habitat complex- 
ity in areas 3 and 4; sampling error may also have 
contributed to these patterns. 

Comon and scientific names of birds are from 
the AOU Check-list (1983) 

Table 5.--Density values i ~ i P 0 0  plots) for 73 s~ecies of birds on four study areas in summer 1981 and win- 
ter 1982 

Summer 1981 Winter 1982 
Common Name Scientific Name Area Area Area Area Area Area Area Area 

I 2 3 4  1 2 3 4  

Cattle Egret Bubulcus ibis 0  - 4  - - - - - - - - .. 
Wood Duck Aix sponsa - - -  - - -  0.4  - - -  
Black Vulture Coragyps atratus 0  .4  - - - - - - 0 .8  - - -  - - -  2.1 7.1 
Turkey Vulture Cathartes aura - - -  - - -  0 . 4  - - -  0 . 8  - - -  0 . 4  0 . 4  
Red-shouldered Hawk Buteo l ineatus - - -  - - -  0 . 4  - - -  
Red-tailed Hawk Buteo janaicensis 0 . 4  0 . 4  - - -  0.4  
American Kestrel Falco sparverius 0 . 4  1.7 - - -  0 . 4  - - -  - - -  - - -  0 . 4  
Northern Bobwhite Colinus virginianus - - - 1.2 3.3 3.3 4 . 6  - - -  - - -  - - -  
Mourning Dove Zenaida macroura - - -  0 . 8  1.7 6.7 - - -  --.. 0 . 4  2.5 
Yellow-billed Cuckoo Coccyzus americanus 1.7 1.2 3.3 1.2 
Comon Nighthawk Chordeiles minor 0 . 4  - - - - - - 0.8  
Chimney Swift Chaetura pelagica 1.2 1.7 - - -  0.8 
Red-headed Woodpecker Melanerpes erythrocephalus 0 . 4  1.2 - - -  1.2 
Red-bellied Woodpecker Melanerpes carolinus - - - 2.1 5.0  3.8 
Yellow-belliedsapsucker Sphyrapicus varius 
Downy Woodpecker Picoides pubescens 
Hairy Woodpecker Picoides villosus - - -  - - -  0.8  - - -  
Red-cockaded Woodpecker Picoides borealis 1.7 3.3 1.2 2.3 
Northern Flicker Colaptes auratus 0.8 2.9 4.6  4.2 
Pileated Woodpecker Bryocopus pileatus 0 . 4  0 .4  - - -  - - -  
Eastern tjood- Pewee Contopus virens 0 .8  0 .4  4.2 2'5 
Acadian Flycatcher Empi donax virescens 0 .8  0.4  5.4 - - -  
Eastern Phoebe Sayornis phoebe 
Great Crested Flycatcher Myiarchus crinitus 2.1 2.1 5.4 2.5 
Eastern Kingbird Tyzannus tyrannus 0 .4  - - -  2.1 5 . 8  
Purple Martin Progne subis 0  .4 - - - - - - 1.2 
Barn Swallow Nixundo rustica - - -  - - -  0.4  0 .4  
Blue Jay Cyanocitta cristata 7.1 7.9 15.0 7.5 0 .4  - - -  0 .4  1.2 
American Crow Corvus brachyrhynchos 2.5 - - -  - - -  2.9 - - -  - - -  0.8 1.2 
Carolina Chickadee Parus carolinensis 5.0 2.9 3.8 5.0 3.8 5.8 6.7 4.2 
Tufted Titmouse Parus bicolor 4.2 3.8 7.3 0.8 1.7 2.1 3 . 3  0.8 
Red-breasted Nuthatch Sit ta canadensis 0.4  - - - - - - - - - 
White-breasted Nuthatch Sitta carolinensis 0 .4  - - -  - - -  ..-- 



Table 5 .  - - 
ter 1982--continued 

Winter 15182 
Cornon Narne Scientific Area Area Area Area Area Area Area Area 

1 2 3 4 1 2 3 4 

Brom- headed tquL11a Lcli 
Brown Creeper 
Carolina Wren 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Blue-gray Gnatcatcher 
Eastern Bluebird 
Hermit Thrush 
Wood Thrush 
American Robin 
Gray Catbird 
Northern Mockingbird 
Brown Thrasher 
Cedar Waxwing 
White-eyed Vireo 
Yellow-throated Vireo 
Red-eyed Vireo 
Orange-crowned Warbler 
Yellow rumped Warbler 
Yellow-throated Warbler 
Pine Warbler 
Prairie Warbler 
Common Yellowthroat 
Hooded Warbler 
Yellow-breasted Chat 
Summer Tanager 
Northern Cardinal 
Blue Grosbeak 
Indigo Bunting 
Rufous-sided Towhee 
Bachman's Sparrow 
Chipping Sparrow 
Field Sparrow 
Song Sparrow 
Swamp Sparrow 
White-throated Sparrow 
Dark- eyed Junco 
Brow-headed Cowbird 
Orchard Oriole 
American Goldfinch 

Sitta pusiila 
Certhia americana 
Thryothorus ludovicianus 
Regulus satrapa 
Regufus calendula 
Polioptila caerulea 
Sialia sialis 
Catharus gut tatus 
Xylocichf a mustel ina 
Turdus migratorius 
Dumetella carolinensis 
Himus polyglottos 
Toxostoma rufurn 
Bombycifla cedrorum 
Vireo griseus 
Vireo flavifrons 
Vireo olivaceus 
Vermivora celata 
Dendroica coronata 
Dendroica dominica 
Dendroica pinus 
Dendroica discolor 
Geothlypsis trichas 
Wilsonia citrina 
Icteria virens 
Piranga rubra 
Cardinalis cardinalis 
Guiraca caerulea 
Passerina cyanea 
Pipilo erythroph thalmus 
Airnophila aestivalis 
Spizella passerina 
Spizella pusilla 
Melospiza melodia 
Melospiza georgiana 
Zonotriehia albicollis 
Junco hyemalis 
Mol othrus ater 
Icterus spurius 
Carduelis tristis 



f o r  Areas 1 - 4 ,  Kisatekie National  For- 

$per  i e.; T n d i ~ ~ i d t ~ a l s  

b: */plot Gp W #/plot  Gp 

SUAQfER 
Area L 
Area 2 
Area 3 
Area 4 

WINTER 
Area 1 
Area 2 
Area 3 
Area 4 

F - value s 
P 

Within a season, nmbers  followed by the same 
l e t t e r s  a r e  not s ign i f i can t ly  d i f f e r e n t  from each 
other (AP;IOVJA and Duncan's Multiple Range t e s t ,  
P<0,  05) 

The r e l a t i v e  dens i t i e s  of 18 species var ied  
among areas  i n  the sunmer ( tab .  7 ) .  The species 
t h a t  were more comon i n  Area 3 (Aeadian Fly- 
ca tcher ,  Blue Jay,  Red-eyed Vireo, Wooded Warbler, 
S m e r  Tanager, and Northern Cardinal) a r e  a l l  
species of the canopy or  sub-canopy of "hardwood" 
o r  "mixed" fo res t s .  Those species preferr ing Area 
4 (Eastern Kingbird, Common Yellowthroat, Yellow- 
breasted Chat, and Rufous-sided Towhee) a r e  b i rds  
of the understory (kingbirds perch on top of low 
vegetation) and most p re fe r  th ick  undergrowth. 
These data  support the  h a b i t a t  hypotheses 
mentioned e a r l i e r .  

In  the  winter ,  r e l a t i v e  dens i t i e s  of e igh t  
species d i f f e red  among areas  ( t ab ,  8 ) .  Habitat  
d i f ferences ,  thus ,  do not  seem t o  be a s  pronounced 
i n  the  winter as the r .  The reasons why some 
species p re fe r  some a i n  the winter a r e  mare 
var ied  than the reasons f o r  preferences i n  the  

e r .  Swamp Sparrows and Song Sparrows p re fe r  
Area 4 and u t i l i z e  brushy, shrubby undergrowth. 
Yellow-rmped Warblers were most abundant on Areas 
3 and 4 and u t i l i z e  a well-developed midstory. 
The nuthatches were more prevalent i n  Area 4 be- 
cause of the many "pine pole" p lo t s  the re ,  Brom- 
Creepers prefer large  trees and there  w a s  more 
sawtiniber on Area 2 ( t ab .  1) 

Table 7. - -  

Area 

Species F" p 1 2 3 4  

Hourning Dove 5,244 0,005 A A A  B 
Red-SeL, Woodpecker 4,346 8.005 A AB B B 
Eastern Wood-Pewee 3,381 0.025 A A B AB 
Acadian Flycatcher 9 .562  0,005 A B A  A 
Eastern Kingbird 6 ,500  0,005 A A A B  
Blue Jay 2.842 0.050 A A B A  
Tuf t ed  Titmouse 4.514 0.005 BB AB A B  
Wood Thrush 3.062 0,050 A AB B A 
m i t e - e y e d  Vireo 2,368 0.100 A AB B AB 
Red-eyed Vireo 6.583 0.005 A A B A 
ComonYelLowehroat 7.727 0,005 A A A B 
Hooded Warbler 6 .733  0.005 A A B A  
Yellow-breasted Chat 10.480 0.005 A A A f) 

Sumer Tanager 3.950 0.010 A A B A 
Northern Cardinal 3.605 0.025 A A B A 
Rufous-sided Towhee 11.529 0.005 A A A  B 
Orchard Oriole 3.562 6.025AB A A B 

Determined by using ANOVA and Duncan's Multiple 
Range t e s t  (P<6 .050) ;  areas ha~-ring the same l e t t e r  
a r e  not  s ign i f i can t ly  d i f f e r e n t .  

Area 

Species 

Brom-headed Nuthatch 
Brown Creeper 
Carolina Wren 
Yellow-rurxped Warbler 
Bachmank Sparrow 
Song Sparrow 
Swamp Sparrow 
American Goldfinch 

A A B  
B A A  
B  A  AB 
A B B  
A B  A 
A A B  
A A B  
A B A  

Determind using N O V A  and Duncan's KultFple 
Range t e s t  (P<0.050); areas having the same l e t t e r  
a re  n o t  s ign i f i can t ly  d i f f e r e n t ,  

Species Habitats 

The h a b i t a t  u t i l i z a t i o n  pat terns  of a l l  
species  t h a t  were found more than 14 times were 
t e s t ed .  Out of the 83 species encountered, 40 met 
the nmericak abundance c r i t e r i o n  and i n  toto 
accounted f o r  about 95% of the b i r d  observations.  



We tested all nine habitats and consequently sam- 
ple sizes were often not large enough to allow 
signif icsnt differences to be detected. The pat- 
terns found usually were in agreement with what is 
known about the habitats of each bird species in- 
volved, Significantly different srrand type, and 
stand age preferences for the 40 species shown in 
table 9 are underlined, 

Table 9 .  - - 

National forest, Vernon Parish, 
Louisiana, 1981-1382 

Seasonal  ref erenceL 
Species status2 St type St age 

Black Vulture PR 
Northern Bobwhite PR 
Mourning Dove PR 
Yellow-billed Cuckoo SR 
Red-headed Woodpecker UN 
Red-bellied Woodpecker PR 
Red-cockaded Woodpecker PR 
Northern Flicker PR 
Eastern Wood-Pewee SR 
Acadian Flycatcher SR 
Great Crested Flycatcher SR 
Eastern Kingbird S R 
Blue Jay PR 
American Grow PR 
Carolina Chickadee PR 
Tufted Titmouse PR 
Brow-headed Nuthatch PR 
Carolina Wren PR 
Golden-crowned Kinglet WR 
Ruby-crowned Kinglet WR 
Blue-gray Gnatcatcher S R 
Eastern Bluebird PR 
Wood Thrush SR 
American Robin WR 
Cedar Waxwing WR 
kik.lite-eyed Vireo S R 
Yellow-rumped Warbler WR 
Pine Warbler PR 
Hooded Warbler S R 
Yellow-breasted Chat SR 

SR 
Northern Cardinal PR 
Rufous-sided Towhee PR 
Bachmsn's Sparrow PR 
Chipping Sparrow PR 
Rite-throated Sparrow WR 
Dark-eyed Junco IJR 
Brom-headed Cowbird PR 
Orchard Oriole SR 
American Goldfinch WR 

In some cases, seasonal behavioral changes 
as well as sample error can contribute to unex- 
pected patterns. Thus, the Red-cockaded Wood- 
pecker is a permanent resident but its apparent: 
abundance varied within the year in a way not di- 
rectly related to density changes brought about by 
mortality or natality, Its habitat utilization 
changed seasonally between pole and sawtiniber 
stands (fig. 2). We over-sampled pole pLots, 
especially slash pine plantations; they were rare 
in the study area, but because we wanted to know 
what birds were using them we included them in our 
transects where possible. Any species that pre- 
ferred "'pine-pole" stands would have an apparently 
higher density than one utilizing "pine sawtiraber" 
and the estimated density of the Red-eockaded 
Woodpecker thus shifted as its habitat preferences 
shifted. 

We analyzed the habitat relations and 
prepared figures to graphically depict the habitat 
usage of the 40 most comon species and will 
coment on several of them here. All can be found 
in Yurkunas (1984). 

Density of all birds together differed sig- 
nificantly among seasons, utilization of stand 
types and ages varied seasonally, utilization of 
stand ages varied seasonally, and density varied 
among transects. 

- -Density of Mourning Doves 
differed significantly among transects (p < 
0.0628). This species feeds in grasses and the 
ground cover of grasses seemed much more extensive 
in the ungraaed Area, Area 4. 

Red-cockaded Woodpecker.--Surprisingly, Red- 
cockaded Woodpeckers were encountered at higher 
densities in pole plots than in sawtimber ones 
(fig. 2). This species was especially conspicuous 
before and after the breeding season and had a 
significantly different abundance between seasons 
(p < 0.0342). It is a social species so often 
clans or family groups were encountered. Any en- 
counters of a group in pole plots greatly affected 
the mean density because of the scarcity of pole 
plots on the transects. 

Acadian Flveatcher,--The density of this 
species varied among transects (p <0.0671) and was 
highest in the clumped "hardwood" and "mixed" 
plots concentrated in the stream bottoms of tran- 
sect 3E. The habitat utilization pattern (fig. 3) 
was affected by structure and the lack of  
resolution in our habitat classification. This 
species utilizes hardwood midstory trees 20-40 ft 
high and often located near water (Warnel et af. 
15182). In the '"mixed pole'btands these were 
predominantly canopy trees and in "hardwood saw- 
tiniber'htands they were in the subcanopy. 

PR = permanent resident, SR = s 
WR - winter resident, UN - unknown. 
Stand type preferences : H - Hardwood, M = Mixed, 

P = Pine; Stand Age preferences: 2 - Sapling, 3 = 

Pole, 4 = sawtimber. 

Tufted Titmouse.--Tufted Titmice prefer 
mixed and hardwood plots (tab. 4) and used the 
habitat differently among seasons types and sea- 
sons (p<0.0056) (fig . 4) . It was never found in 
"pine pole" plots. 



--Density shifts of this 
species varied seasonally among habitats (p < 
0.0003) (fig, 5 ) .  The shifting patterns of habi- 
tat utilization of this species well illustrates 
the complexities of trying to characterize habi- 
tats. 

- - T h i s  species is a 
winter resident (tab. 9) that seems to utilize all 
habitats extensively (fig, 6 ) .  

Yellow-breasted Ghat.--Chats are s 
residents (tab, 9) that almost exclusively occupy 
"sapling" stages except during spring migration 
when they cart be found in "mixed pole" habitats 
(fig. 7). 

Rufous-sided Towhee,--Towhees prefer hard- 
wood and sapling plots (tab. 9 1 ,  but show an in- 
teresting seasonal pattern of occupying "mixed 
sapling" plots at all seasons except during the 
breeding season (fig. 8). 

Figure 2 . - -  Densitv of Red-cockaded Woodveckers by 
stand ape and season. 

Figure 4.-- Density of Tufted Titmice by stand 
type. stand ape, and season. - if ~laDIi  PU wevv&a 

Figure 3.-- 

Seasonal and habitat relations, with respect 
to nine stand-age combinations, of 73 species of 
birds are described for the longleaf-slash pine 
forests of west-central Louisiana. The informa- 
tion presented conforms to that available in the 
literature except that shifts in stand-age prefer- 
ence with season were noted. 

Figure 5.-- Densitv of White-eved Vireos by stand 
tvDe, stand age, and season, 



Figure 6.-- 

Figure 7.-- 

The four study areas differed in the 
relative proportions of the nine habitat types In 
the svian transects as well as the mean size of 
the habitat cl*mps, Management was different in 
Area 4 than in the other three areas, Area 4 was 
the only ungrazed area and some of the management 
differences among areas, such as time since the 
last controlled burn, may have been related to the 
difference in grazing practices. Subjectively, we 
felt that vegetation structure was noticeably 
different in the ungrazed A r e a  4. Unfortunately 
the vegetation measurements were taken prior to 
our study when grazing was still occurring on Area 
4. The differences noted were so obvious, how- 

ever, that it reinforces the concern that many 
have about the possible effects of grazing, 

s m u  

W W O I  D l P W  PEP PIM RCI 

Figure 8.-- 

Density varied from a high of 100 birdsilo0 
plots for the American Robin in winter to a low of 
0.4/100 plots for many species. There were 
significant differences in numbers of individuals 
among areas (even among the grazed areas) as well 
as significant differences in the mean n d e r  of 
species/plot (a type of diversity). The grazed 
Area 3 and the ungrazed Area 4 held the most indi- 
viduals and the most species/plot. These differ- 
ences were due to structural differences among ar- 
eas. Structural differences in Area 4 were re- 
lated to the lack of grazing and those in Area 3 
were due to a disproportionate nmber of the com- 
plex "hardwood" and "mixed" habitat types. Abun- 
dance differences were more pronounced in the sum- 
mer than in the winter. 

Species that occurred excfusively in one 
area were again concentrated in Areas 3 and 4. 

Densities varied among areas in ways that 
corresponded to the known habitat requirements of 
the birds involved and the structural differences 
mong the areas. 

Habitat utilization patterns were tested 
specifically for the 40 most eomon species. Even 
though sample sizes were low, statistical differ- 
ences were found for 20 species. Again these dif- 
ferences corresponded with the structure of the 
vegetation and the known habitat requirements of 



the birds, The complexity of any future experi- 
mental design and analysis is increased because 
utilization patterns change seasonally. There 
were many differences found in avian utiLization 
among tlhe areas that were related to habitat 
structure and complexity. Because of this it 
would not be poss ib l e  to compare areas with dif- 
ferent txeatments in the Future unless t h e  areas 
were perfectly matched in habitat composition, 
which 5s extremely unlikely, 

The ungrazed area seemed to be structurally 
different than the other areas in the quantities 
of ground and shrub vegetation and there were cor- 
responding changes in avian usage. These changes 
were apparent even though grazing had occurred up 
to 2 years prior to our study. Some of the 
structural differences were apparently related to 
a difference in the mount of control burning on 
the areas, We do not know if this difference was 
related directly to cattle grazing or not. 

The structure of the vegetation governs the 
diversity of birds present &o a great extent. Any 
management change that modifies structure will 
modify the avian comunity. The desirability of 
any changes must be evaluated by the manager but 
changes can be predicted if structural changes are 
knom . 
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CROSS-COWTRY TRACK STATIONS FOR ImEXING WILDLIFE POPUMTIONS 

2 Mark K. johns9n1, Lee G .  Davis , 
Ke~ceth F a  Ribbeck , and Eenry A ,  Pearsen 
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Abstract: Track stations were systmatically deployed over 
4 range units (about 225 ha each) of the Palustris Experimental 
Forest in central Louisiana. Track frequencies for small, 
exclusively resident wildlife increased significantly from 
spring to fall and track frequencies of cattle were associated 
with changes made in cattle numbers during the study period. 
Cross-corntry track smpling provides a means to monitor 
wildlife populations on relatively small, roadless tracts of 
forested land and provide land managers a means to monitor 
species presence and changes in animal populations or activity 
levels. 

Southern forests are valued as habitat for 
a variety of wildlife species. Proper 
managwent can not take place without knowing 
how wildlife populations respond to managaent 
practices. However, wildlife population 
densities vary naturally mong localities and 
influences of different land uses are difficult 
to measure (Johnson 1982) .  Scientific 
management of game is possible only when changes 
in populations can be monitored; thus irrrproved 
measures of relative population densities are 
badly needed, 

Track stations are a population indicator 
that can be deployed over large areas and can 
provide useful indices for comparing population 
densities with little effort compared to 
mark-recapture methods (Linhart and Knowlton 
1975). Track stations can be used to 
simultaneously index a variety of species, The 
traditional procedure is to establish track 
stations (or scent stations) along secondary 
roads; however, this may not effectively srample 
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I1/~orester, Louisiana Department of 
Wildlife and Fisheries, Post Office Box 278, 
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the land area without bias. In addition, 
availability and distribution of secondary roads 
usually differs among areas. Population indices 
used for monitoring changes over regions, such 
as track counting or nightlighting along roads, 
are not useful for monitoring populations on 
small blocks of land, which are often 
essentially roadless. Further, use of off-road 
vehicles is often restricted in forested 
habitat. A population indexing method is needed 
that is relatively simple, inexpensive in cost 
and time, requires little technical expertise, 
and can be used on relatively small, roadless 
tracts of forested habitat. The technique 
should be unaffected by preconceptions as to the 
relative abundance of wildlife on an area. 

In theory, there is a relationship between 
track densities and population densities of 
wildlife (Caughley 1977). For example, 
populations of rabbits (Sylvilagus spp.) 
generally increase by 300% to 5002 from spring 
to fall (Allen 1954) and their track densities 
may increase similarly. However, field testing 
of this relationship is difficult. The 
objective of this study was to examine the 
utility of cross-country deployment of track 
stations for monitoring wildlife population 
densities in southern pine forests. 
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the U. S. Nan and the Biosphere Progrant ( W - 3 )  
supporting managwent of grazing lands. 

animals has been described by Caughley (1977). 
There is a direct relationship between relative 
track frequencies and relative track densities. 
The relationship between frequmcy and density 
of tracks is described by: 

This study was conducted from February 
through October 1982 on the Palustris 
Experimental Forest in central Louisiana. 
Second growth longleaf pine (pinus 1, 
and planted stands of slash (P. elliottii) and 
loblolly (P. taeda) pines existed on the area. 
Four forested range units varying from 218 to 
239 ha were studied. Range units (~ortheast-NE, 
Northwest-NW, Southwest-SW, and southeast-sE) 
were used for cow-calf operations and stocked 
with 19, 29, 32, and 32 cows with 16, 27, 29, 
and 28 calves born from Decaber through March, 
respectively, Calves remained with the cows 
until mid-August. One bull serviced each herd 
from February 20 through July 1, 1982. Cattle 
were removed from the NE range unit during the 
July sapling period. 

Understory vegetation on the area was 
primarily bluestem grasses (Andropogon spp., 
Schizaskyrium spp.) and other herbaceous plants 
(Clary 1979, Johnson and Pearson 1981). Shrubs 
were not abundant due to a long history of 
prescribed burning. About one-third of each 
grazing unit was rotationally prescribed burned 
each winter to remove rough cover and provide 
green forage for early spring grazing. 
Topography of the area is flat with slight 
relief. 

METHODS 

During winter of 1981-1982, 10 transects 
were established on each of the four range 
units. On 3 units, transects were located about 
140 m apart and track stations were deployed at 
160 m intervals along each transect for a total 
of 100 stations per unit. Track stations on the 
other unit were deployed at 80 m intervals for a 
total of 200 stations. To reduce influences 
from surrounding land, no track station was 
placed closer than 80 m from the range unit 
boundary. 

Track stations were established by removing 
sod and vegetation from a 1 m2 area with a 
potato rake. During the smpling periods 
(February-May, July, and October, 1982), soil 
was raked on each station to provide Loose soil 
for recording tracks of animls, All 500 
stations were prepared during the same day, and 
tracks were recorded during the following day. 
The presence or absence of tracks was recorded 
for each station and results were expressed as 
percent frequency of occurrence for each species 
identified. 

The application of frequency sampling for 
comparing relative population densities of 

where P is frequency of plots with track 
occurrence divided by the total plots sampled, e 
is the natural Logarith, and d is track 
density. Under the assmption that animals were 
distributed at random over the grazing units, 
the relationship was used to estimate track 
densities (nmber (n) /ha) for each species 
recorded on track stations. 

Although there are presently few published 
reports, most investigators use a scent to 
attract predators to stations (Brady 1978, 
Morrison 1981, Knowlton and Tzilkowski 1979, Won 
1979). The widespread interest in the use of 
scented stations was probably stimulated by the 
17-state study on coyote density reported by 
Linhart and Knowlton (1975). However, responses 
of different wildlife to scents vary. Some 
species seem attracted to scent while others 
seem repelled (Bullard et al. 1978, Roughton and 
Bowden 1979, Turkowski et al. 1979). During 
February and May sasnpling periods, we compared 
results from unscented stations to results from 
stations scented with a liquid made from 
fermented eggs (Bullard et al. 1978). About 1 
ml of scent was placed on the soil in the middle 
of alternate stations after raking. Responses 
to scented and unscented stations were evaluated 
using chi-square procedures where the expected 
relative track frequency of occurrence was 50% 
of the total responses for each species 
recorded. 

We had no previous knowledge as to how 
track densities vary among days. During July, 
we recorded tracks for 3 days in 2 units to 
estimate average track densities and variation 
among track densities for each grazing unit. 
The purpose was to determine how many days of 
sampling might be required to obtain data for 
statistically comparing animal densities among 
grazing treatments. We used the sample standard 
deviations to estimte the nmber of sampling 
days needed to determine statistical differences 
at specific confidence levels. 

The 4 range units were used as replicates 
for the study. Track densities for each 
wildlife species were averaged mong units and 
compared between seasons by Student's t tests. 
Track densities were averaged mong days for the 
July samples and differences among range units 
were statistically evaluated with Student's t 
tests. We assumed that the average change in 
rabbit ( floridanus and 2. aquaticus) 
population density from spring to fall would 
significantly increase and tested the hypothesis 



that relative track densities reflected this 
expectation, 

Because cattle populations were known, we 
compared their track densities mong rage units 
and seasons to determine whether relative track 
densities reasonably reflected relative 
differences in population densities. The 
relar~onshlp between populaklsns of cattle and 
cattle track densities was evaluated with 
linear regression procedures. 

Wet soil conditions limited the use of some 
track stations, but from 75% to 90X of the 
stations were usable during each sapling 
period. Tracks recorded on stations were from 
cattle and I1 wildlife taxa: armadillo ( 

white-tailed deer 
) , squirrels (~ciurus 

Wildlife track densities 
in the grazing unit with 200 track stations were 
similar to track densities in the 3 units with 
100 stations each, Bobcat tracks occurred only 
on scented track stations and none of the 
species were affected by scent (Table 1). 
Predators generally respond to scent but since 
the bobcat densities represent only 3 
occurrences, these data are inconclusive 
regarding their influence. 

Table 2 .  Track densities for animals on the 
PaLustris Experimental Forest compared between 
scented and -scented stations for February and 
May LSa82, 

I I Scented- Unscented 

Cattle 0.055 0.083 
Armadililc 0.043 0.056 
Raccoon 0.005 0.007 
Rabbit  0.823 0.034 
Deer 0.003 0.007 
Bobcat 0.008 0 
Opossm 0.005 0.002 

1'~ liquid made from fermented eggs (~ullard et 
ah, L 9 f G ) ,  

li&umber of plots sampled. 

Cattle t raek densities were significantly 
associated with population densities (r = 0.83, 
p < Q,05), Data from February were not used in 
the analysis because ca t t le  activity was 

confounded by use of supplemental winter 
pastures during this period. Cattle population 
density (C)  in nwbers of cows and calves per 
range unit can be estimated from percent track 
frequency (T)  by the regression equation: G = 
9.05 4 3.49T. The coefficient of determination 
was 69X. 

Tracks for some species such as bobwhite, 
w i l d  turkey, bobcat, coyote, white-tailed deer, 
raccoon, and opossm occurred infrequently, and 
densities were not different among units or 
seasons (Tables 2 and 3 ) ,  Tracks of these 
species usually occurred on only 1 or 2 of the 
500 stations during each sapling period. 
Tracks of foxes, amadillos, squirrels, and 
rabbits occurred more frequently. Average track 
densities for armadillos and rabbits were higher 
in October than in February (Table 2 ) .  Squirrel 
tracks were not detected in February but 
densities were higher in October than in Nay 
(Table 2 ) .  Tracks of foxes were not detected 
during February or May but were present during 
July and October, 

Track densities of wild animals did not 
differ statistically aong the 4 grazing units 
when data were averaged asnong seasons. Averages 
from 3 days during J u l y  were not significantly 
different song the 2 grazing wits for 
armradillos (p > 0.05). Track densities for 
foxes and squirrels were each significantly 
higher in one grazing unit compared to the other 
(P  < 0.05). Track densities of rabbits were 
significantly higher in the NE range unit 
compared to the NW unit, but at least 5 sampling 
days would have been needed to detect 
statistically significant differences at the 
0.05 level (Table 3). 

Approximtely 150 man-hours were required 
for establishment of all 500 stations. About 10 
hours were required to prepare 100 stations for 
sampling tracks and about 7 hours to record data 
the following day. The 200 station unit 
required about 14 hours for preparation and 
about 8 hours for recording data. More time was 
needed during July (-  12 hrs. f o r  100 and 16 
hrs. for 200 stations) because of high 
tmperatures and hmidity which required workers 
to rest more often, but daylight was sufficient 
to allow preparation of 200 stations during 1 
day. 

DISCUSSION 

Armdillos, rabbits, and squirrels m y  be 
considered exclusive residents because their 
range is much smiler than the areas contained 
in each grazing mit. Poxes, deer, bobcats, afld 
coyotes gmerally range over larger areas and 
because their tracks were infrequent, we 
regarded these species as transient residents on 
the grazing units. 



Table 2. Mean (+ SE) track densities for wild animals on the Palustris 
Experimental Forest, 1982. 

Armadillo 

Rabbit 

White-tailed deer 

Squirrel 

Raccoon 

Opossum 

Bobcat 

Fox 

Coyote 

Bobwhite 

Wild turkey 

Table 3. Mean ( 2  SE) track densities for animals on 2 range units of the 
Palustris Experimental Forest sampled 3 consecutive days during July 1982, 

Cattle 1 / 

Armadillo 
2 / Rabbit- 

Bobcat 
3 / Fox- 

3 / Squirrel- 

Coyote 

Bobwhite 

Deer 

Wild Turkey 

&/Cattle not present in HE unit during sampling period. 

2/~ignif icantly different at the 0.10 level. 

?/sign if icantly different at the 0.05 level. 

Use of Scent other scents may have been more effective, 
especially for predators. 

Although scent is intended for increasing 
the occurrence of predator tracks, our data 
suggest that fermented egg scent has no 
significant influence on the proportion of 
stations that might contain tracks of Track densities represent relative changes 
herbivorous or omivorous wildlife. Because of in animal populations or activity within an area 
the extra effort required, use of fermented egg of measurwent. For instance, the October 
scent is not warranted. On the other hand, rabbit track densities (0.050) increased more 



than 300% compared to February (0.015). This 
increase nay represent increases in rabbit 
populations, increase in rabbit activity within 
the units or a combination of both. Increases 
in track density from winter to fall were about 
400% and 500% for squirrels and armadillos, 
respectively. Activities of m a y  a n i ~ l s  
differ mong seasons and are probably affected 
by habitat quality. merefore, care must be 
taken to minimize these sources of variation in 
any smpling scheme. On the other hand, these 
sources of variation are probably no greater for 
cross-country sapling than for road smpling. 
Unfortunately, there is no practical way to 
can~uct track station studies over large blocks 
of land with knom populations of wildlife. 
However, the significant relationship of track 
densities with known cattle densities, and the 
expected spring to fall increases in rabbit, 
squirrel, and armadillo track densities support 
the contention that cross-country track stations 
can provide an index to changes in population 
densities. 

Because of the flat topography and forest 
range managment, habitat on the 4 grazing units 
was more homogeneous and more similar than would 
be found in most forests. It is reasonable to 
presume that wildlife population densities would 
also be more similar among the 4 grazing units 
than among land units with greater differences. 
The detection of differences in rabbit and 
squirrel track densities between the 2 grazing 
units sampled for 3 consecutive days supports 
the contention that cross-country track stations 
can provide a reasonably sensitive index of 
population density changes and differences mong 
areas, especially for comparison of very 
different habitats or land management practices. 

The fact that track densities were highest 
during October corresponds to the assmption 
that population densities of wildlife are 
generally highest following the spring-sumnter 
reproductive season. The data nay also reflect 
changes in movaents; but the rabbit track 
density reasonably reflected the expected 
population increaqe. Increases for armadillos 
and squirrels also appeared biologically 
reasonable. Saarpling during fall in the 
southeastern United States provides the highest 
track densities and the best opportunity for 
comparing densities mong different wildlife 
populations or monitoring annual changes in game 
populations. 

For armadillo, rabbit, and squirrel, track 
densities varied mong seasons by 58%, 32%, and 
72%, respectively for the unit (SE) with 200 
sapling stations. For the 3 units with 100 
stations each, average variation was 7575, 94%, 
and 982, respectively. In addition, track 
densities for the 3 resident species generally 

increased from spring to fall for the SE unit 
but trends were m r e  variable for the other 3 
units  able 4). Although net conclusive, these 
data suggest that higher sampling intensities 
provide more reliable indices sf population 
changes, However, when 100 sf the 200 stations 
from the SE unit were selected at random, track 
densities for the 3 species were not 
significantly different from track densities 
determined using all 260 stations according to 
chi-square analyses, Further study is required 
to determine whether the higher density of 
stations exposes more of the animals to sapling 
and provides a better index of population 
density. If this hypothesis is correct, then 
fewer smpfing days would be required to obtain 
data for statistically evaluating population 
differences between smpling u n i t s  compared to 
using a lower density o f  stations. 

Table 4. Track densities for resident wildlife 
on range units of the Palustris Experimental 
Forest, 1982. 

Sample NE , , NW SW SE 
Species period (100)~' (100) (100) (200) 

Armadillo Feb 
May 
Jul 
8c t 

Rabbit Feb 
May 
Jul 
Oc t 

Squirrel Feb 
Hay 
Jul 
Oc t 

ll~umber of plots sampled. 

We suggest smpling for about 5 days during 
any period in order to obtain replicates for 
statistical comparisons of treawents. Two 
hundred track stations per section are 
recornended for describing changes in population 
densities. However, 100 stations will provide a 
reasonable index although data may be less 
precise. 

Predators and other transient wildlife must 
be sapled over much larger areas than are 
required for smaller less mobile species. W e  
have performed cross-country track station 
smpling for deer studies on two 1000 ha areas 
of mixed loblolly pine-hardwood in southcentral 
Louisiana. Deer track frequencies were about 



17% and 27% in October for the 2 areas, 
respectively (unpublished data). Comparison of 
these data with the low track frequencies for 
deer on the Palustris Experimental Forest 
suggests that the size of area needed to conduct 
a study with track stations is related to the 
size of the population it supports as well as 
the species, Ln add~tron, deer density on the 
southcentral Louisiana area with the lower track 
frequency was estimated to be about I per 11 ha 
of habitat while deer density on the area with 
the higher track frequency was estimated to be 
about 1 per 9 ha of habitat. These data further 
support the contention that cross-country track 
stations can be used to detect differences in 
wildlife population densities. 

Cross-country deployment of track stations 
provides a reasonable method for indexing 
populations of wildlife. Population 
relationships can be indexed regardless of the 
distribution of roads. In comparison to 
sapling along roads, cross-country data 
represent populations inhabiting a11 portions of 
an area. Sapling along roads probably provides 
adequate representation of wildlife inhabiting 
western rangelands; however, topography in the 
southern United States results in most roads 
being constructed on ridges. Roads do not often 
allow unbiased, adequate sampling in 
bottomlands. In addition, vegetation associated 
with roadsides is often different from that 
which generally covers a forested area, so data 
collected along roads may be biased and lead to 
erroneous indicators of actual population 
changes. The cross-country method combines 
reasonable theoretical rationale with practical 
constraints of sampling. 

Outside of cattle, there is no basis to 
compare tracks of animals with known 
populations. Consequently, only relative 
changes in population or changes in activity 
levels are possible from these data. However, 
the data (I) establishes that there are certain 
species of wildlife on the area, (2) show that 
the presence of these species vary, and (3) 
indicate that over time, certain species 
fluctuate in number or activity level. The 
cross-country track station sampling system has 
the advantages of being easy to employ with 
little effort and it is easy to understand. 
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Soils of Study Area in Harrison and Stone Counties, Mississippi 

Rex E. Davis 

Abstract.--The soils of the study area developed in 
the Citronelle, Graham Ferry, and Pascagoula formations 
of rhe lower coastal plain. These soils include Ultisols, 
LnceptisoLs, Entisols, Histosols, and Alfisols. Natural 
fertility is relatively low in most of the soils because 
of high rainfall, temperature, and the nature of the parent 
material. Soil drainage ranges from excessive to very poor 
depending mainly on topographic position. 

This is an attempt to give an analysis of 
soils and landscapes in the designated study 
area for the Southern Evaluation Workshop. It 
is designed to give a baseline environmental 
setting upon which vegetation can be super- 
imposed. 

STUDY AREA 

The study area consists of all or portions 
of sections 21, 22, 23, 24, T4S, R11W, and sec- 
tions 19, 20, 21, 2 2 ,  and 23, T 4 S ,  R1BW in Stone 
County. In Harrison County all or portions of 
sections 25, 26, and 28, T4S, RllW and sections 
26,  27, 28, 29, 30, 31, 32 ,  33, 34, T4N, RlOW and 
sections 3 ,  4, and 5, T5N, RlOW were studied. The 
area is in the Saucier Creek, Tuxachaney Creek, 
and Big Foot Creek drainage areas. 

Elevation of the area ranges from 80 to just 
over 200 feet above mean sea level. The land- 
scape consists of poorly drained nearly level 
flats to rolling and steep hillsides and gently 
sloping ridgetops. Floodplains range in width 
up to 1,500 feet and are dominated by poorly 
drained soils. Excessively drained natural 
levees occur along larger streams that have well 
defined channels, 

in higher elevations of interfluvial areas 
soils are developed in the Citronelle formation. 
The CitroneLle formation is a terrace deposit 
believed to be of fluvial origine1 These soils 
are dominated by loaq sand, sandy loam, and 
Loam. Some of the loamy sands are believed to 
be eolian sands caused by ""blow-outs". 

I /  Brom, Glen Francis; Foster, Velora Meek; - 
Adam,Roberk Wynn [and others]. in: Geology and 
Ground-Water Resources of the Coastal Area in 
Mississippi; Mississippi State Geological 
Survey; 1944: 32-66. 

The soils are HcLaurin, Lucy, Poarch, and 
Eustis. Permeability ranges from moderate to 
rapid causing these soils to be drier than those 
of lower elevations. Soils that developed within 
the Citronelle formation are well drained or 
excessively drained. Vegetation is characterized 
by Longleaf pine, Huckleberry, and Yaupon. 

The Graham Ferry formation is located below 
the Citronelle and above the Pascagoula formation 
and is considered to be deltaic in origin consist- 
ing of both fluvial and marine or brackish 
deposits. ]- 

The Pascagoula formation outcrops at lower 
elevations. It is dominated by clays of deltaic 
or estaurine origin. 

The soils formed in the Graham Ferry and 
Pascagoula formations are generally poorly drained 
through moderately well drained and have clayey 
or fine loamy subsoils. Landscapes are most 
nearly level to rolling. Many wet weather seeps 
occur along the contact between the Citronelle 
formation and the material below. 

CLIMATE 

The climate is subtropical with warm sumers 
and alternately warm and cold winters. The aver- 
age daily maximum temperature is 58 degrees F. 
The average highest annual temperature is 98 
degrees F and the average lowest annual tempera- 
ture is 20 degrees F. 

The average annual precipitation is 62.3 
inches most of which falls during the sumer 
months , 

21 U.S. Department of Agriculture, Soil Conserva- - 
tion Service. In: Soil Survey of Harrison County 
Mississippi, 1975, 73-77. 

Rex E. Davis, Soil Scientist, United States Department of Agriculture, Soil Conservation Service, 
323 William Colmer Federal Building, Hattiesburg, Mississippi 39401 



VEGETATION SERIES DRAINAGE CLASS TOPOGRAPHIC POSITION 

Vegetation is an important tool in making 
soil surveys. One generally recognizes certain 
sgecies as gsnd zcil indieat~r placts, Seil 
drainage, texture, parent material, and degree 
of erosion are important soil factors that relate 
to plant comunities. Titi, pitcher plants, 
swamp bay, and many rushes and sedges are good 
indicators sf poorly drained'soils. Wax myrtle 
and certaln galberries are g&d indicators of 
somewhat poorly and moderately well drained 
soils. Yapon, dogwood, and huckleberry are good 
indicators of well drained soils. Sawtooth 
palmetto, bluejack oak, and turkey oak are good 
indicators of excessively drained soils. Some 
of these plants will occur on adjacent drainage 
classes but their abundance determines whether 
or not they are good indicators. 

poor upland depressions 

Escambia so~ewhat p c m  stream terraces 

Eustis somewhat upland 
excessive 

Warleston moderately upland and terrace 
well 

Jena well natural levee 

Lucy well upland 

Malbis well or upland 
moderately 
well 

McLaur in we 11 upland 
METHODS AND PROCEDURES 

Nahunta somewhat poor flood plain 
The procedures for making this soil survey 

are the same used for the National Cooperative 
Soil Survey. Location and intensity of the field 
observations were dictated by the position on the 
landscape and parent material. Observations were 
made by hand auger and hydraulic probe to the 
depth of 5 feet (1.5m) in normal mapping. Typical 
pedons were described for each map unit. Addi- 
tional pedons were described to support the 
typical pedons . 

The Harrison County part of the study area 
is part of the Harrison County, Mississippi, Soil 
Survey. The Stone County part was contracted to 
the Soil Conservation Service by the Forest 
Service in 1979. Later this was incorporated 
into the Stone County, Mississippi, Soil survey.3 

RESULTS AND DISCUSSION 

Soils of the Area 

The soils of the study area developed in 
coastal plain sediments that are low in inherent 
fertility. Most of them have a low cation exchange 
capacity and low base saturation level. Excep- 
tions are soils of the Susquehanna series, which 
are Alfisols, and flood plain soils that have a 
high level of organic matter. The drainage class 
and topographic position of each soil series 
follows : 

Nugent excessive natural levee 

Poareh well or upland 
moderately 
well 

Ponzer very poor flood plain 

Saucier moderately upland 
well 

Smithton poor flood plain 

Susquehanna somewhat upland 
poor 

Classification of the soils in the study 
area is listed below.4 

, :: 
Atmore Plinthic Paleaquult, coarse loamy 

siliceous thermic 

Escambia Plinthaquic Paleudult, coarse loamy 
siliceous thermic 

Eustis Psamentic Paleudult, sandy 
siliceous thermic 

Harleston Aquic Paleudult, coarse loamy 
siliceous thermic 

Jena Fluventic Dystrochrept, coarse loamy 
siliceous thermic 

Lucy Arenic Paleudult, loamy siliceous 
t hermic 

3 /  U.S. Department of Agriculture, Soil Conserva- - 
tion Service. Soil Survey of Designated Portion 
of Desoto National Forest in Stone County, 
Mississippi, [Unpublished report]. 1979. 

4f  U.S. Department of Agriculture. Soil Taxonomy: - 
A Basic System of Soil Classification for Making 
and Interpreting Soil Surveys. Soil Cons~rvation 
Service, U.S.D.A. Handbook 436, 754pp., illus. 



Mlbis 

Hc taur in 

Nahunta 

Nugent 

Poarch 

Ponzer 

Saucier 

Smithton 

Susquehanna 

Pfinthic Paleudult, fine loamy 
siliceous thermic 

Typic Paleudult, coarse loamy 
siliceous thermic 

Aeric Paleaquult, fine silty 
siliceous thermic 

Typic Udifluvent, sandy siliceous 
thermic 

Plinthic Paleudult, coarse loamy 
siliceous thermic 

Terric Medisaprist, loamy mixed 
dysic thermic 

Plinthaquic Paleudult, fine loamy 
siliceous thermic 

Typic Paleudult, coarse loamy 
siliceous thermic 

Vertic Paleudalf, fine 
montmorillonitic thermic 



& g e t a t i o n  i n  the  Longleaf-Slash Pine F o r e s t ,  B i l o x i  D i s t r i c t ,  Desoto Nat iona l  F o r e s t ,  M i s s i s s i p p i  

Aberdeen W. Stewart  and George A. Wurst 

Abs t rac t . - -Vege ta t ion  was s t u d i e d  on 4 a r e a s  on t h e  
B i l o x i  D i s t r i c t ,  Desoto Nat iona l  F o r e s t ,  M i s s i s s i p p i .  
Percen t  p l a n t  occupancy on l i n e  t r a n s e c t s  ranged from 53-73% 
and averaged 61.7%. A t o t a l  of 133 s p e c i e s  o f  p l a n t s  was 
found. Basa l  a r e a  averaged 72 f t  l a c ,  p i n e  (P inus  s p p . )  
h e i g h t  averaged 71 f t ,  p i n e  age  averaged 45 y r s ,  canopy 
cover  averaged 23%, and number of stems averaged 592/ac. Of 
44 t a l l  brush (I I i n .  DBH, > 5 f t )  s p e c i e s ,  I l e x  
c o r i a c e a  and vomi tor ia  were t h e  most numerous. Low brush 
(< 5 f t )  s p e c i e s  numbered 84. Est imated c u r r e n t  annual  
growth (dry  weigh t )  of low brush averaged 147 l b l a c  and I l e x  
g l a b r a ,  I. vomi tor ia ,  I, c o r i a c e a ,  Cornus f l o r i d a ,  and 
Vaccinium e l l i o t t i i  were t h e  most prominant s p e c i e s .  Forage 
s p e c i e s  numbered 103 and forage  [ g r a s s ,  f o r b s ,  legumes, 
v i n e s ,  and woody (up t o  5 f t ) ]  averaged 755 l b / a c  i n  J u l y ,  
1979 and 305 l b / a c  i n  January,  1980. Less than 12% of  t h e  
v a r i a t i o n  i n  f o r a g e  and low brush weights  was expla ined  by 
o v e r s t o r y  c o n d i t i o n s .  Forage weight was i n v e r s e l y  r e l a t e d  
t o  percen t  canopy cover  and low brush weight.  

INTRODUCTION STUDY AREA 

The Longleaf (Pinus p a l u s t r i s )  - s l a s h  
p i n e  (5 e l l i o t t i i )  f o r e s t  type forms t h e  
western p a r t  of t h e  longleaf  pine b e l t  and 
comprises  about  5 m i l l i o n  a c .  T h i s  f o r e s t  h a s  
produced good forage and timber s imultaneously.  

M i s s i s s i p p i  S t a t e  U n i v e r s i t y ,  o t h e r  i n s t i -  
t u t i o n s ,  t h e  S o i l  Conservat ion Serv ice ,  and t h e  
U .  S. Fores t  Serv ice  conducted t h e  Southern 
Evaluat ion P r o j e c t  (SEP) t o  s tudy  l i v e s t o c k ,  
w i l d l i f e ,  fo rage ,  and timber r e l a t i o n s h i p s  i n  
t h e  southern f o r e s t ,  and t h e  impacts  of t h e s e  
r e s o u r c e s  on r e c r e a t i o n  and watershed . The 
u l t i m a t e  goa l  of SEP is t o  promote sound mul- 
t ip le -use  management of sou thern  f o r e s t e d  
publ ic  l ands .  

Vegetat ive and s o i l  c m p o n e n t s  of an  a r e a  
provide the  b a s i s  on which much of management 
must depend. T h i s  s tudy  involved a  v e g e t a t i o n  
survey and o b j e c t i v e s  were t o  (1) d e s c r i b e  
q u a n t i t a t i v e l y  and t o  d e t e r n i n e  d i f f e r e n c e s  
among v e g e t a t i o n  on 4 s e l e c t e d  u n i t s  i n  t h e  
SEP, Desoto National  F o r e s t  and ( 2 )  e v a l u a t e  
r e l a t i o n s h i p s  among parameters  such a s  over- 
s t o r y ,  t a l l  brush, low brush, and whi te - ta i l ed  
d e e r  (OdocoFPeus v i r g i n i a n u s )  forage.  

Four a r e a s  i n  Har r i son  and Stone c o u n t i e s ,  
M i s s i s s i p p i ,  on t h e  B i l o x i  D i s t r i c t ,  Desoto 
National  Fores t  were s e l e c t e d  and fenced by t h e  
F o r e s t  Serv ice .  The a r e a s  were i n  t h e  r o l l i n g  
uplands of t h e  Southern Lower Coas ta l  P l a i n .  
Common s o i l s  s e r i e s  included Atmore, Bibb, 
Escambia, E u s t i s ,  Lucy, Malbis,  Poarch, 
S a u c i e r ,  and Smithton. Textures  a r e  g e n e r a l l y  
well-drained,  loamy sands t o  f i n e ,  sandy loams, 

Normal annual  r a i n f a l l  f o r  t h e  g e n e r a l  
a r e a  is 57 i n .  and t h e  average annual  temper- 
a t u r e  is 66OF. A mi ld  c l i m a t e  persists wi th  
t h e  f r o s  t - f r e e  season being 259 days.  

Fores t  s t a n d s  were most ly n a t u r a l ,  
open-grown s t a n d s  of longleaf  and s l a s h  p ine  
w i t h  t h e  excep t ion  of s e v e r a l  p l a n t i n g s  of 
s l a s h  pine. A d e t a i l e d  d e s c r i p t i o n  of t h e  
f o r e s t  can be found i n  Stewart  (1981). The 
Fores t  Serv ice  h a s  used l a t e  win te r  c o n t r o l l e d  
burning,  on a  3-year r o t a t i o n ,  a s  a  genera l  
p r a c t i c e  f o r  many years .  C a t t l e  grazed most of 
t h e  a r e a  p r i o r  t o  1979. 

The 4 a r e a s  (range u n i t s )  v a r i e d  from 2735 
ac t o  4135 ac and were loca ted  i n  Airey and Big 
Foot d l o t m e n t s .  Area 1 (2735 a c )  was loca ted  
i n  F o r e s t  S e r v i c e  compartment numbers 592, 593, 

Aberdeen S tewar t  is Senior  W i l d l i f e  E c o l o g i s t ,  I n t e r n a t i o n a l  Paper Co., Marshal l ,  TX 75670, and George 
Wurst is Professor ,  Dept. Wildl ,  and Fish. ,  Miss, S t a t e  Univ., M i s s .  S t a t e ,  MS 39762. 



594, and 595.  Area 2 (3620 ac)  was i n  c m p a r t -  
ments 574, 575, 617, and Area 3 (3396 ac)  was 
loca ted  i n  c m p a r t m e n t s  570, 511,  572, 573, and 
616. Area four  (4135 ac)  was l o c a t e d  i n  em- 
p a r t n e n r s  566, 567, 568, and 569, 

METHODS 

In each of t h e  4 a r e a s ,  4 l i n e s ,  2640 f t  
long,  were r a n d m l y  e s t a b l i s h & .  Along each  
l i n e ,  9 s y s t e m a t i c a l l y  e s t a b l i s h e d ,  330 f t  
a p a r t ,  pemanent  sample p o i n t s  were l o c a t &  f o r  
a t o t a l  of 144 sample p o i n t s .  

Line Transec t s  

Spec ies  composi t ion,  f requency of occur- 
rence,  and percent  occupancy were o b t a i n &  by 
t h e  l i n e - i n t e r c e p t  method (Canf i e l d  1941). 
Transect  l i n e s  were e s t a b l i s h e d  i n  J u l y ,  1979 
on sampling p o i n t s  4 and 8 of each l i n e  f o r  a 
t o t a l  of 32 t r a n s e c t s .  A t r a n s e c t  was 20 f t  
long and was b i sec ted  by t h e  sample p o i n t  
c e n t e r .  The t a p e ,  divided i n t o  0.1 f t  i n t e r -  
v a l s ,  was s t r e t c h e d  2 f t  above ground a t  a 
90-degree ang le  t o  t h e  main l i n e  d i r e c t i o n .  
P l a n t s  t h a t  occurred d i r e c t l y  under t h e  t ape  
were i d e n t i f i e d  and t h e i r  l i n e a r  occupancy was 
recorded.  Spec ies  were grouped i n t o  p l a n t  
c a t e g o r i e s :  g r a s s ,  fo rb ,  vine,  shrub, t r e e ,  
sedge, rush ,  and f e r n .  Bare ground and d e b r i s  
were a l s o  recorded. Percent  occupancy was t h e  
percentage of t h e  t o t a l  l i n e  occupied by a 
category.  Frequency of occurrence was t h e  
number of t imes a p l a n t  ca tegory  occurred.  

Overstory 

Overstory t r e e  d a t a  were ob ta ined  i n  J u l y ,  
1979, from 144 sample po in t s .  Stand d a t a  a t  
each sample p o i n t  was recorded a s  ( I )  non- 
s tocked o r  regenera t ion ,  p ines  up t o  and in-  
c lud ing  3 y r s  o l d ,  ( 2 )  s a p l i n g s ,  p i n e s  more 
than  3 y r s  old t o  4 i n .  DBH, (3) po les ,  pines 4 
t o  9 i n .  DBH, o r  ( 4 )  sawtimber, p i n e s  more than 
9 in .  DBH. 

From t h e  sample p o i n t ,  p i n e  and hardwood 
t r e e s  were measured f o r  (1) b a s a l  a r e a  using a 
10 f a c t o r  prism, ( 2 )  DBW of prism-recorded 
t r e e s  wi th  a DBB tape ,  (3) h e i g h t  of 1 dominant 
o r  codominant t r e e  wi th  a c l inometer ,  and (4 )  
t r e e  age of I dominant o r  codominant t r e e  fram 
increment bores .  Percent  canopy cover  was 
es t imated ,  

Nirmber of snags,  dead t r e e s  a t  Least  3 ,6 
i n .  DBB, wi th in  a 33 f t  r a d i u s  of t h e  sarnple 
p o i n t  were recorded,  Numbers of i n d i v i d u a l  
t r e e  s p e c i e s  wi th in  a 33 f t  r a d i u s  were a l s o  
recorded.  

T a l l  Brush 

Tree, shrub ,  and v i n e  da t a  were ob ta ined  
n e a r  peak biomass i n  J u l y  1979, On mi lacre  
p l o t s  Located a t  t h e  sample p o i n t ,  pe rcen t  
canopy cover  and canopy h e i g h t  i n  ft ( t o  t o p  of 
crown) f e r  each species were e ~ t i m a t e d  f o r  
trees, shrubs ,  and v ines  w i t h  stems 1 i n ,  o r  
less DBH and h e i g h t s  g r e a t e r  than  5 f t ,  E m -  
b e r s  of i n d i v i d u a l s  by s p e c i e s  were counted, 

Low Brush 

Low brush (browse) d a t a  were obtained i n  
J u l y  of 1979 and 1980. On m i l a c r e  p l o t s  
l o c a t e d  a t  t h e  sample p o i n t ,  t o t a l  c u r r e n t  
y e a r ' s  growth of trees, shrubs ,  and v ines  
w i t h i n  5 f t  of t h e  ground was es t imated .  
Percen t  f o l i a g e  ground cover  was es t imated .  
Browse s p e c i e s  were es t imated  a s  g r e a t e r  o r  
l e s s  than  10% of t o t a l  composi t ion.  Degree of 
browsing on woody s p e c i e s  was recorded i n  5 
c a t e g o r i e s  (1 -5) ;  none; , d i f f i c u l t  
t o  f i n d  browsed p l a n t s  on p l o t ,  l e s s  than 10%; 
l i g h t ,  i n f r e q u e n t l y  f i n d  browsing on t h e  p l o t ,  
g e n e r a l l y  10-35%; moderate, f r e q u e n t  evidence 
of browsing, g e n e r a l l y  35-702; heavy, e x t e n s i v e  
ev idence  of browsing, g e n e r a l l y  more than 70% 
of t h e  p l a n t s  browsed. 

Forage 

Forage ( g r a s s e s ,  g r a s s l i k e s ,  f o r b s ,  and 
browse) d a t a  were obtained i n  J u l y  of 1979 and 
n e a r  minimal biomass i n  January,  1980, us ing  
t h e  ranked-set sampling technique  (Halls  and 
D e l l  1966). One c l u s t e r  of 3 c i r c u  a r  p l o t s  3 (hoops) 42 i n .  i n  diameter  (9.62 f t  ) were 
placed a t  arms l e n g t h  n e a r  each sample p o i n t ,  I 
p l o t  t o  t h e  l e f t ,  1 p l o t  t o  t h e  r i g h t ,  and 1 
p l o t  d i r e c t l y  i n  f r o n t  of t h e  observer .  High, 
medium, and low ranks were ass igned  t o  t h e  
hoops f o r  each sample according t o  an occu la r  
e s t i m a t i o n  of fo rage  dry weight ( c u r r e n t  annual  
growth) i n  each p l o t .  High, medium, and low 
p l o t s  were sampled i n  success ion  u n t i l  3 p l o t s  
o f  each ca tegory  were ob ta ined  f o r  a t o t a l  of 9 
sample p o i n t s  per  l i n e .  Forage weight was 
es t imated  wi th in  each p l o t  t o  a he igh t  of 5 f t  
from ground l e v e l .  

During J u l y ,  1980 f o r a g e  s p e c i e s  were 
es t imated  a s  a percentage based on dry  weight.  
Degree of g raz ing  was recorded as i n  1979, a s  
w e l l  a s  percen t  of b a s a l  herbaceous ground 
cover ,  f o l i a g e  ground cover, Leaf l i t t e r  cover ,  
b a r e  ground cover ,  and rock cover  were e s t i -  
mated. 



S a i l  d a t a  were ob ta ined  i n  J u l y ,  1380 by 
Rex E, Davis of t h e  UUSDA, SCS, B a t t i e s b u r g ,  MS. 
S o i l  samples were taken n e a r  t h e  sample p o i n t  
us ing  a tubu la r  bucket type s o i l  auger .  S o i l  
~ T ~ . . . # - ~ ~  &, eLe n - m - a  bV1113-L3f.1619 e + a - p  cf 1;cries and t e x t u r e  were 
i d e n t i f i e d  f o r  each sample p o i n t .  

S t a t i s t i c a l  Ana lys i s  

S t a t i s t i c a l  a n a l y s e s  were conducted by D r .  
Walter  J. Brapala ,  Dept. of Experimental. 
S t a t i s t i c s ,  Miss. Agr ic .  and F o r e s t r y  
Experiment S t a t i o n ,  M i s s i s s i p p i  S t a t e  Univ. 
A n a l y s i s  sf v a r i a n c e  and m u l t i p l e  r e g r e s s i o n  
p r o g r m s  were used t o  ana lyze  o v e r s t o r y ,  low 
brush,  and fo rage  d a t a .  Duncan's New M u l t i p l e  
Range Tes t  was used t o  t e s t  f o r  d i f f e r e n c e s  
among means. 

RESULTS 

Species  Composition 

A t o t a l  of 153 p l a n t  s p e c i e s  was found on 
t r a n s e c t s  on t h e  4 a r e a s .  There were 74 spe- 
c i e s  of f o r b s  ( 48x1 ,  23 g r a s s e s ,  19 shrubs ,  l l  
v i n e s ,  11 t r e e s ,  9 sedges,  4 rushes,  and 2 
f e r n s .  A2 (85) and A3 (87) con ta ined  t h e  
g r e a t e r  numbers of s p e c i e s  while  A1 (55) and A4 
(58)  had fewer s p e c i e s .  

Line Transec t s  

T o t a l  p l a n t  occupancy v a i r e d  from 53 (A4) 
t o  73% (A2), and averaged 61.7%. Debris ,  
sh rubs ,  and g r a s s e s  had t h e  h i g h e s t  occupancy 
percen tages  (Table 1 ) .  

Overs t o r y  

Basal  a r e 2  f o r  A1-4 (nsd,  P > 0.05) 
averaged 72 f t  / a?  (Table 2 ) .  Basal  a r e a  
ra2ged from 29 f t  / ac  on AZ, l i n e  3, t o  127 
E t  l a c  on A4,  l i n e  3. Trees  t a l l i e d  f o r  b a s a l  
a r e a  averaged 66% p i n e ,  Pine t r e e  h e i g h t  on A 
1-4 ( s i g n i f i c a n t l y  lower on A2 (P < 0.05) 
averaged 71 f t .  Hardwood t r e e  h e i g h t  averaged 
57 f t .  Pine t r e e  age f o r  A 1 4  averaged 45  y r s  
and was s i g n i f i c a n t l y  Lower on A2 because of 
s e v e r a l  young p l a n t a t i o n s  being p r e s e n t .  
Hardwood age averaged 4 9  y r s .  Canopy cover  
averaged 23% and was lowest  (11%) on A2. 

Number of sterns (nsd, P > 0.05) averaged 
592/ac, and ranged from 1461ac (A4, l i n e  1) t o  
1,0861ac (A2, Line 2). 

A t o t a l  s f  49 o v e r s t o r y  s p e c i e s  was re- 
corded and the major s p e c i e s ,  based on percen t  

C l i f t o n i a  monophylla (9 .3) ,  Cornus f l o r i d a  
r a c e m i f l o r a  (6.41, 

81, I l e x  c o r i a c e a  ( 
c e r i f e r a  (4.91, and Nyssa s y f v a t i c a  (4 .2 ) .  

Number of snags  averaged 1O/ac and ranged 
from 0 (Al, l i n e s  i and 2 ) - t o  33/ac (A3, line 
31, 

Table 1.- 

on l i n e  t r a n s e c t s  i n  long lea f  - 
s l a s h  p ine  f o r e s t s ,  Desoto H a t i o n a l  
F o r e s t ,  J u l y  1979 

P l a n t  c a t e g o r y  Freq. _1_/ Occ. _2/ %Occ. 3/ 

Grass  
Forb 
Vine 
Shrub 
Tree  
Sedge 
Rush 
Fern 
Unknown 
To t a1 
Bare ground 
Debr i s  

l /Frequency = number of t imes a p l a n t  c a t e g o r y  - 
occur red .  

2/0ccupancy = l e n g t h  ( f t )  of l i n e  t r a n s e c t  - 
occupied by a p l a n t  ca tegory .  

3 /Percen t  occupancy = % of l i n e  t r a n s e c t  - 
occupied by a p l a n t  c a t e g o r y .  

of s tems were Pinus e l i i o t t i i  (13.6) ,  2; 
p a l u s t r i s  (12 .11,  1 l . e~  v m i t o r i a  (11 , 3 ) ,  



Basal a r e a  Height ( f t )  Age ( y r s )  Canopy 
S tudg cover  No. No, 
a r e a  Line f t 2 / a c  L pine  P ine  liIdwood Pine lidwood fx )  f t m s l a c  Snagsf ac  

Mean 

Mean 

T o t a l  Mean 

&/Means f o r  basa l  a r e a ,  p i n e  h e i g h t ,  p i n e  age,  canopy cover ,  and number of s tems s i g n i f i c a n t l y  d i f f e r -  
e n t ,  P > 0.05, i f  n o t  followed by t h e  same smal l  l e t t e r .  

T a l l  Brush and Vines Symplocos t i n c t o r i a  (20 /ac) .  Area 1 averaged 
695, A2 531, A3 625, and A4 665fac. 

T a l l  brush and v i n e s  ( 6 1 i n .  dbh, 
>5 f t  high)  s p e c i e s  numbered 44. Areas 1 

and 2 contained 26 and 28 s p e c i e s ,  whi le  A3 and Low Brush 
A4 conta ined  19 and 16 s p e c i e s ,  r e s p e c t i v e l y .  

Canopy h e i g h t  f o r  t h e  4 a r e a s  averaged 8 . 4  f t  Low brush ( S 5 f t  high) s p e c i e s  averaged 
and ranged from 6 t o  20 f t .  P r e d m i n a n t  spe- 80 ( J u l y  1979) and 84 ( J u l y  1980) on t h e  4 
c i e s  were Cephalanthus o c c i d e n t a l i s ,  Gel semium 
s m p e r v i r e n s ,  I l e x  vomi tor ia ,  Lir iodendron 

incana,  Rhus rad icans ,  -- 
, S, l a u r i f o l i a ,  S, r o t u n d i f o l i a ,  

Vaccinium arboreurn. and V i t L s  r o t u n d i f o l i a ,  
Percent  ground cover ,  based on canopy 

cover  a t  ground l e v e l ,  averaged 6.48 f o r  t h e  4 
areas, C f i f t o n i a  (1,03X), I l ex  
e o r i a c e a  (1.63X), l t o r i a  (1,082) had 
t h e  h i g h e s t  ground c o v z ,  

Number of s tems averaged 634/ac and most 
p reva len t  s p e c i e s  were Acer rubrum (28/ac) ,  
e l  i f t o n i a  monophylla (62 /ac)  , Cornus f l o r i d a  
(22/ac), a c ) ,  vomi tor ia  
(91 / a c > ,  (18 /ac) ,  and 

a r e a s ,  I l e x  , vomi tor ia ,  c o r i a c e a ,  
Cornus f l o r i d a ,  and Vaccinium e l l i o t t i i  were -- 
t h e  most p r m i n a n t  s p e c i e s .  Average es t imated  
low brush weight ( J u l y  1979 and 1980) on t h e  4 
a r e a s  was 147 l b s l a c  (Table 3 ) .  

Low brush weights  were s i g n i f i c a n t l y  
g r e a t e r  (P < 0 ,05)  on A l  f o r  1979, bu t  t h e r e  
was nsd (P > 0.05) a m o q  a r e a s  f o r  1980. 

Degree of browsing was between none and 
l i g h t  f o r  t h e  4 a r e a s ,  ranging from 1.22 t o  
2.33. Assuming d e s i r a b l e  d e e r  browse weight 
was a maximm of 802 of t o t a l  low brush weight ,  
browse ranged from 101 t o  147 l b s f a e  and aver-  
aged 118 l b / a c  i n  J u l y  1979. 



Table 3.  --Average est imated low brush weight 
( I b s l ac ) ,  by s tudy a r e a  and l i n e ,  

Table 4.- 
( l b s l ac )  by s tudy  a r ea  and l i n e ,  
Desoto National  Fores t .  Stone and Desoto National  Fo re s t ,  Stone and 

Harrison Counties, MS, J u l y  1979 Harrison Counties, MS, r ~ u l y  1979 and 
Januarv 1980 and b 980 

- - -- --- -- - - 

Area Line J u l y  1979 J u l y  1980 Mean Area Line Ju ly  1474 January 1480 

1 1 
2 
3 
4 

Mean 

2 1 
2 
3 
4 

Mean 

3 1 
2 
3 
4 

Mean 

1 
2 
3 
4 

Mean 

Mean 

Mean 

Mean 

2 71 
bu rned 

51 2 
519 

Mean 

"Eieans fo r  Ju ly  1979 and then  1980 s i g n i f i -  
c a n t l y  d i f f e r e n t ,  P < 0.05, i f  no t  followed 
by t he  same small l e t t e r .  

I'Means f o r  J u l y  1979 s i g n i f i c a n t l y  d i f f e r e n t  
P 4 0.05, i f  no t  followed by t h e  same 
smal l  l e t t e r .  

Table 5.--Average percent  of est imated weight Forage 
( Ju ly  1980) and est imated forage 
weight ( J u l y  1979) by p l an t  ca tegory ,  Forage spec i e s  ( g r a s s ,  fo rb ,  legume, v ine ,  

and woody 5 f t  high) numbered 103 on t h e  4 
a r e a s ,  Area 4- contained t he  g r e a t e s t  number of 
s p e c i e s  (63) followed by A3 with 53, and A1 and 
2 had 51 each. Average est imated forage  weight 
f o r  Ju ly ,  1979 was 755 l b s l a c  (Table 4 ) ,  and 
was 305 l b s / ac  i n  January, 1980. Only those 
por t ions  of t h e  cu r r en t  annual growth which 
were considered pala t a b l e  ( s e l ec t ed  forage)  t o  
deer  o r  c a t t l e  were est imated.  The wood ca t -  
egory averaged 71% of t h e  ro t a1  est imated 
forage weight i n  Ju ly ,  1980 (Table 5 ) .  

Desoto Nat iona l  Forest ,  and Harrison 
Counties ,  MS 

Plan t  2 
ca tegory  of  Weight l b s l a c  

Grass 
Forb 
Leg m e  
Vine 
Woody 

Tota l  100.00 

2 
1 ' ~ a s e d  on est imated weight, 9.6 f t  p l o t s ,  

Ju ly  1980. 
2/8ased on percent  of Ju ly ,  1980, est imated 

weight. 



Basal her3acesus ground cover  was g r e a t e s t  
(0.95%) f o r  A4 (Table 6 ) .  Fol iage  ground cover  
was k t w e e n  23% on A 3  and 302 on A2. Leaf 
l i t t e r  cover  was t h e  g r e a t e s t  cover  cmponent ,  
occupying 63% of A3  and A4, t o  82% A 2 .  Bare 
ground cover  w a s  mare than twice as g r e a t  on A3 
(132) as on any o t h e r  a r e a ,  Rock cover  was 
negixg ib ie ,  Degree of g raz ing  was none t o  
l i g h t .  

Table 6.- 

rock cover  by a r e a ,  Desoto Nat iona l  
Fores t .  Stone and Har r i son  Counties. 
MS, J u l y  1979 

Area 

Basal  herb 0.50 0.22 0.53 0.95 
ground cover  (%) 

Fol iage  ground 28.78 29.83 23.17 26.21 
cover  ( X )  

Degree ~7 graz ing  1.31 1.57 1.47 1.13 
(1 -5)- 

Leaf l i t t e r  80.36 82.36 62.81 63.22 
cover  ( X )  

Bare ground 5.40 5.89 12.75 2.42 
cover  (%) 

Rock cover  (%) 0.03 0.00 0.03 0.00 

1'1 = none; 2 = very  l i g h t ;  3 = l i g h t ;  4 = 
moderate; 5 = heavy. 

Vege ta t ive  Rela t i o n s h i p s  

Mul t ip le  r e g r e s s i o n  ana lyses  were per- 
formed on t h e  o v e r s t o r y ,  low brush,  and forage  
components of t h e  s tudy a r e a s  with a low mea- 
s u r e  of s u c c e s s  probably due t o  t h e  open n a t u r e  
of t h e  longleaf  - s l a s h  p ine  s tands .  Height 
and age were most c l o s e l y  r e l a t e d  ( r  = .60) ,  
foilowed by basa l  a r e a  and percen t  cover  
( r  = '53) .  Less  than 12 percen t  of t h e  v a r i -  
a t i o n  i n  forage and low brush weights  was 
explained by o v e r s t o r y  c o n d i t i o n s .  Overstory 
cmponents  were lower on A1 and A2 because 14 
and 17X, r e s p e c t i v e l y ,  of t h e  sampling p o i n t s  
were in p ine  p l a n t a t i o n s  younger t h a n  37 y e a r s  
(Table 7 ) .  Forage weight showed a s t r o n g  
i n v e r s e  r e l a t i o n s h i p  t o  percent  canopy cover  
and, t o  a l e s s e r  degree,  b a s a l  a r e a ,  This  
t rend was s i m i l a r  t o  t h e  r e s u l t s  of H a l l s  and 
Schus te r  (1965), Wiggers e t  a l .  (?978),  and 
Hurst e t  a l .  (1979). Low brush weight was 
p o s i t i v e l y  r e l a t e d  t o  percent  canopy cover .  
Low brush and forage  weights  were i n v e r s e l y  
r e l a t e d  due t o  a measure of o v e r l a p  i n  space  
occupa t i o n .  

Deer Browse 

Assuming d e s i r a b l e  browse weight was a 
maxim- of 80Z of t o t a l  low brush weight,  
browse ranged from 101-147 l b s l a c ,  and averaged 
118 I b s / a c .  Much o f  t h e  browse was I l e x  which 
was found t o  be heavily used by deer  i n  South 
Miss t ss ippf  ( H i t c h e l l  1980). 

S o i l s  

S o i l s  ranged from somewhat e x c e s s i v e l y  
dra ined  t o  very  poorly d r a i n &  and 19 s e r i e s  
were found on t h e  4 a r e a s  (Table 8 ) .  
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Table 7.--Average o v e r s t o r y ,  f o r a g e ,  and low brush measurments  i n  p ine  p l a n t a t i o n s ,  Desoto Nat ional  
F o r e s t ,  Stone and Har r i son  Counties ,  MS, J u l y  1979 

P l a n t a t i o n  Height Cover No. Sterns Forage Low Brush 
age  ( y r s )  T y p e  ( f t )  (x > ( i a c )  ( l b s i a c )  ( l b s l a c )  

4 3 SL 13 2 0 5 408 34 8 166 
11-16 SL, LL 40  3 1 13 832 715 132 
19-25 SL 5 3 32 9 628 1324 16 9 

7 LL 4 0 64 2 624 650 191 

L / ~ ~  = s l a s h  pine;  LL = l o n g l e a f  p i n e .  

Table  8.--Average percen t  s a i l  s e r i e s  by s t u d y  a r e a ,  Desoto Nat iona l  F o r e s t ,  Stone and Har r i son  
Counties ,  MS, J u l y  1980 

Area 

S e r i e s  Texture  1 2 3 4 

Alaga 
Atmore 
Bibb 

loamy sand 
f i n d  sandy loam 
s i l t  loam 
sandy loam 
f i n e  sandy loam 
loam 

Borrow a r e a  
Escambia f i n e  sandy loam 

sandy loam 
loamy sand 
f i n e  sandy loam 
muck 
loamy sand 
f i n e  sandy loam 
f i n e  sandy loam 
loamy sand 
loamy sand 
loamy sand 
f i n e  sandy loam 
f i n e  sandy loam 
loamy sand 
loamy sand 
f i n e  sandy loam 
f i n e  sandy loam 
s i l t  loam 
f i n e  sandy loam 
loamy sand 
loamy sand 

E u s t i s  
h r l e s t o n  
Johns ton  
Lucy 
Malbis  
McLau r i n  

P lumme r 
Poarch 

Rus ton 

S a u c i e r  

Smithton 
Susquehannah 

Troup 
Wagram 



Amphi bi ans and Reptil es on tong7 eaf-S1 ash P i  ne 

Forests 4 n Southern M i  ssi s s i  ppi 

Henry A,  Pearson, Renne R.  Lohoefener, and James L.  Wol fe  

Abstract.--Amphi bi ans and repti 1 es were sampl ed during 
1980-1982 on more than 20 square mi 1es of the Bi 1 oxi Ranger 
District,  DeSoto National Forest, in Southern Mi ssissippi . 
Five stand cl asses or habitats (regenerati on, sap1 i ngs, 
poles, sawtimber, and bayheads) were sampled within each of 
four management units. The diverse fauna were measured by 
several survey methods, including active searches- -both di ur- 
nal and nocturnal, permanent 1 i ne transects, anuran call s 
a f te r  or during rainfall,  pit-fall  traps, and funnel trap 
stations. 

Hi ghest numbers of sal amander species and i ndi vi dual s 
were recorded on bayheads. Toad and frog species diversities 
were similar among all stand types, b u t  numbers of indivi- 
dual s were higher on bayheads. Species diversities of 
tur t les  and lizards were a1 so similar across stand types; 
highest i ndi vi dual counts of 1 izards occurred i n pol etimber 
stands, b u t  relatively high counts occurred in a1 1 stands. 
Snake species diversity, individuals, and frequency were 
1 owest on regenerati on areas. 

INTRODUCTION 

The longleaf-sl ash pine forest association 
covers more than 17 mil 1 ion acres of the lower Gulf 
Coastal Plain from Texas to Florida (Shif let  1980). 
I t  i s  important for commercial timber and livestock 
production and i s a uni que bi 01 ogical communi ty . 
In Mi ssi ssi ppi , this forest association makes up 
1.3 million acres and i s  the predominant forest 
type of the Pine Hi 11 s and Lower Coastal Pl ai n phy- 
siographical provinces (Lowe 1921, Cross e t  a1 . 
1974, Lohoefener and A1 t i  g 1983 1. 

Thi s herpetological study for the Southern 
Evaluation Project, Biloxi Ranger District,  DeSoto 
National Forest-Mi ssi ssippi , was conducted during 
1980, 1981, and 1982 (Wolfe and Lohoefener 1980, 
Lohoefener 1981, 1982b). The objective of this  
study was to describe the amphibian and repti le  
abundance and diversity within five forest stand 
classes in the longleaf-slash pine type study area 
in Mi ssi ssippi . Forest stand classes (habitats) 
studied were regeneration (cl ear-cuts) , sap1 i ngs, 
pol es, sawtdmber, and bayheads (Wol f e and 
Lohoefener 1983) . 

STUDY AREA 

The study area, subdivided into four manage- 
ment units, was located in northern Harrison and 

southern Stone counties, Mi ssi ssippi (No1 fe and 
Lohoefener 1983). The topography consi sted of 
gently roll ing hi1 1 s dissected by small streams 
( some intermi t ten t )  that were bordered by narrow 
zones of harboods (No1 fe and Lohoefener 1983). 
Longleaf pine (Pi nus palustr is)  and slash pine (P. 
el 1 i o t t i  i 1, o c c x g  ~n various stages of suc- 
cession from regenerati on to mature trees, were the 
dominant overstory trees. The understory consisted 
of b1 uestem qrasses ( Andro~oqon s ~ o . .   chi zachvri um 
spp.) , panic;ms (~ani-Dicanthel ium spb.) , 
wiregrass (Aristida s t r i c t a ) ,  yaupon (Ilex 
vomi tori a) . r=ubus sop. ) ,-I berry 
(I lex glabFa, 1. coriacea), a' bar;eiy of forbs 
a 5 t m a n T s  -(Stewart 1981 ) . Control burni ng 
was routinely practiced a t  3- to 5-year intervals. 

METHODS AND PROCEDURES 

In 1980, four forest stand classes or habitats 
( regenerati on--pi nes 3 years 01 d or younger, 
saplings--pines more than 3 years old and up to 4 
in d ,b .h , ;  poles--pines 4 to 9 in d.b.h,, and 
sawtimber--pi nes more than 9 in d. b. h.) were 
studied in two management units. In 1981, studies 
were expanded to four management units and Five 
habitats; bayheads (baygal 1 s )  , mesic-hydric hard- 
wood habitats were added. This created a total of 
20 study areas. 

w u t h e r n  Forest Experiment Station, USDA Forest Service, Pineville, LA 71360; 
Renne R. Lohoefener, National Marine and Fi sheries Service, Pascagoul a, MS 39567; and 
James L. Wol fe,  Archbow Biological Station, Lake Pl acid, FL 33852. 



Several census methods were used. Becausk 
1 i t t l e  of the habitat within the management units 
was suitable for salamanders, the 1980 surveys did 
not concentrate on sal amanders, noting them only 
when found incidental to the surveys, The 1981 and 
1982 surveys incl uded a1 1 te r res t r i  a1 herpetofauna 
in each of the five habitat types; aquatic amphi- 
b ians  were alsc censused i n  selected streams, and 
gopher tortoises were censused throughout the four 
management areas. Axnphibians and reptiles were 
surveyed during 17 days (March-June) in 1980, 40 
days (April-Junef in 1981, and 48 days 
(March-September) in 1982. 

Acti ve Searches 

Both diurnal and nocturnal searches were made 
along approximately 1300-ft-long permanent line 
transects bisecting each stand type (Wol fe and 
Lohoefener 1980, Lohoefener 1981, 1982b). Lizards 
were counted along each transect during la te  
morning and late afternoon, while snakes were 
counted during the day and a t  night. Debris within 
33 feet on either side of the transect line was 
searched. During nocturnal searches, a 1 i ght with 
a red acetate cover was used so that  the herpeto- 
fauna would not be alarmed. 

Anuran Call Census 

Anurans (toads and frogs) were surveyed by 
call counts from 7:30 p.m. to  midnight after or 
during rai nfal l--when they are most active. 
However, dryness during spring of 1982 hampered 
these surveys. Portable equipment was used to 
record the more complex calling aggregations for 
1 ater i denti f i cati on. Peri ogi c stops were made 
along the transects and a 90 directional parabolic 
reflector was he1 d in each of the four cardinal 
directions for 2 minutes whi 1 e vocal i zati ons were 
recorded. 

Pit- f a1 1 Traps 

Twenty-five gallon cans were buried flush with 
the soil surface in each of the forest stands. A 
total of 500 cans were buried for this  study. The 
gallon can was found to be most useful with the 
ground ski nk (Sci ncell a 1 ateral i s )  . These cans 
were replaced in 1982 with deeper cans (5-qal lon 
buckets) to ensure% that some herpetofauna i id  not 
escape. 

Toads and Frogs 

Anurans could not be censused uniformly 
because of the lack of preci pi t a t i  on; consequently, 
the results are biased to s i tes  with standing 
water, which was not uniform across study areas. 
Some anurans were added to the species l i s t s  by 
act4 ve search techniques, fannel t r aps ,  and--to a 
less extent--the pi t fal  l traps. Anuran call cen- 
suses were the most reliable technique. 

Salamanders 

Most salamanders were found by active 
searches. No salamanders were taken in the pi t- 
fa1 1 traps, b u t  a few were taken in bayheads in the 
funnel traps. Active search techniques are the 
most valuable for this  component of the her- 
petofauna, 

Turtles 

All tur t le  data, except for one eastern box 
tur t le  (Terra~ene carol i nal and one s t i  nkoot tur t l  e 
(S ternotherus' odoratus),ere the result of active 
iurnal searches. The gopher tortoise (Go herus 

:olvphemus) i s a herbi vore that Drimari l k o n  - .  
i rasses.  Due to the gopher tortbise 's  rarity and 
possible future endangered or threatened status, 
each management unit was searched for burrows of 
this species (Lohoefener 1982a 1. Gopher tortoise 
burrows were counted only i f  active. 

Li zards 

Some species of lizards are comon and readily 
observable. A1 1 the census methods described 
earl ier  were used in collecting lizards. The pit- 
fa l l  traps were most useful to capture the ground 
skink; however, the funnel traps were the most suc- 
cessful for al l  1 izards. 

Snakes 

Early in spring, diurnal searches were most 
successful i n censusi ng snakes, By mi d-May , noc- 
turnal searches and the use of the funnel traps 
rep1 aced diurnal searches because the snakes sought 
shelter from the heat of day, The funnel traps 
were most useful for snakes, especially on the 
bay heads. 

RESULTS AND DISCUSSION 
Funnel Traps 

One trap station with three funnel traps 
(Lohoefener 1981 ) was establ i shed in each stand. 
The traps were used in conjunction with two 50-ft 
long polyethelene fences placed a t  a 30' angle. A 
central trap was placed where the fences joined and 
one trap was placed a t  the outer end of each 50-ft 
fence. Traps were placed in shallow trenches so 
the protruding PVC pipe entrance was flush with the 
ground. In 1982, the trap stations were modified 
to include four 30-ft d r i f t  fences in a zigzag 
layout using both the pi t -fal l  and funnel traps 
(Loehoefener 1982b). 

Two classes of herpetofauna were found in the 
study area, each class including two orders 
(Amphi bia: Caudata and Anura j Repti 1 i a: Testudi nata 
and Squamata). Each of these were represented by 
several f ami 1 i es and speci es. 

Toads, frogs, and lizards occurred more fre- 
quently than salamanders, turt les ,  and snakes in 
the five stand types (table I )  Bayheads had a 
greater number of salamander species than the drier 
upland s i tes  (table 2). A total of 61 her- 
petofaunal species were found on the area, The 
number of species was fairly similar among stand 
types, varying from a low of 33 species in the 
regeneration type to a high of 38 species in 



Table I.-- 

Regenerati on Sap1 i ngs Po1 e Sawtirfiber Bayheads Average 

Salamanders 0.5 0 1 . 5  2 .0 8.9 2,6 

Toads and Frogs 6.9 8.0 8.0 8.0 8.4 7 9 

Tur t l e s  1.3 2.5 0.6 2.5 2 . 3  1-8 

Lizards 8.1 9.7 11.7 10.6 8.7 9.8 

Snakes 2.3 2.7 3.7 2.8 3 3 3 ,O 

1-l Percent frequency is the number of species encountered divided by the to t a l  number of locations.  

Regeneration Sapl i ngs Pole Sawtimber Bay heads Total 

Sa1 amanders 1 

Toads and Frogs 13 

Tur t l e s  2 

Lizards 7 

Snakes 10 

Total s 3 3 

bayhead and sap1 ing type. Numbers of a1 1 herpeto- 
fauna were more abundant on pole s i t e s  than the 
o ther  s i t e s  due t o  the high counts of l i z a r d s  
( t a b l e  3 ) .  Lizards were l e a s t  abundant on 
bayheads; toads ,  frogs,  and salamanders were most 
abundant on bayheads. Total numbers of species 
occurring on the four management un i t s  within the 
f i v e  habi ta ts  are  recorded i n  t ab le  3 from three 
study reports f Wol f e  and Lohoefener 1980, 
Lohoefener 1981, 1982b). 

Salamanders 

Five s ~ e c i e s  of salamanders were found 
% 

and 
is 

not surpr is ing t h a t  most of the  salamanders were 
found i n  the bayhead areas because of those areas '  
moist environment. In most instances,  t he  other 
hab i t a t s  were too sandy and dry and provided l i t t l e  
cover fo r  sal  amanders. Sl imy sat  amanders (P. %- tinosusf located i n  immature sawtimber were foun 
i n depressi ons w i t h  deciduous shrubbery and abun- 
dant leaf  l i t t e r .  Only one centra l  newt (N. u. 
loui sianensi  s f  was found while searching fij'r amphi- 
bians. 

More species of salamanders may occur on the  
study area than were found, because the months of 
February and March are  usually the best  times t o  
f ind salamanders and the 1981 surveys were not 
begun unti 1 Apr i  1 ,  A1 so, the spring of 1981 was 
unusually dry, and probably many species of sala- 
manders di d not emerge from the  winter refuges. 

Toads and Frogs 

During the  1980 survey, March data were more 
valuable than June data i n  quantifying anurans. No 
new species were encountered in  June and population 
l eve l s  were 1 ower than i n  March. This was probably 
due t o  the  dry weather depressing the vocalizations 
r a the r  than an actual drop i n  individuals present,  

Anurans must have water i n  t h e i r  l i  fe-cycles,  
Ponds throughout these habi t a t s  usual l y  contain 
water during the  spring months. During the  spring 
drought of 1981, however, 1 i t t l e  breeding of 
anurans took place except i n  the bayheads. 
Bayheads serve a s  reservoirs  f o r  anurans during 
these dry times and help t o  maintain populations 
t h a t  can expand i n  wetter  years  or  seasons. The 
spring of 1982 was comparatively wet and produced 
the  highest  anuran counts. 



Tab1 e 3 .--Total numbers of amphi bi ans  and r e p t i  1 e counted, 1980-1982 

f peci e s  Regeneration Sapl ing  Polet imber Sawtimber Bayheads 

C l  a s s  Amphi b i  a 

Order Gaudata 

FamJ ly  P l  ethodontidae 

Fami 1 y Sal  amandri dae 

Notophthalmus v i r i  descens 

TOTAL SALAMANDERS ( 59) 

1 / Order Anurb- 

Family Bufoni dae 

Buf o t e r r e s t r i  s 

Buf o woodhousei 

Family Hy1 idae 

Acri s gry l  1 us 
~ o u t h m c k e t  f rog  

Hyla avi  voca 
Bird- t r e e  f r o s  - 

Hyla c ine r ea  
f roq - 

Hyl a c r u c i f e r  
Peeper t r e e  f rog  

Hyl a f e m o r a l  i s 
Pine woods t r e e  f rog  

Hyl a g r a t i  osa 
i ng t r e e  f r og  

~ y l ' a  ve r s i co l  o r  " 

Pseudacri s tri  s e r i  a t a  

Hami f y Mi crohyl i dae 

Gastropkryne caro l  i nensi s 
Eastern narrow mouthed toad 

Family Pel obati dae 

Seaphiopus hofbrooki 
ad 



Tab1 e 3. -- j conti wed)  

Specl" es Regenerati on Ssp1 i ng Pol etimber Sawtimber Bayheads 
--- - F---d -" - - - -q-- *----7--wm 

Fami 1 y Rani dae 

Rana G I  ami t a n s  2 4 2 I 3 3  

Green f r o g  
Rana I 2 I P IP 9 ~ m  
Sou frog 

TOTAL TOADS AND FROGS (312 pm) 

C l  ass Repti 1 i a 

Order Pestudi na ta  

Family Emydi dae 

Kinosternon subrubrum 
Eastern mud t u r t l e  

Sternotherus odoratus 

Fami 1 y Testudi n i  dae 

TOTAH TURTLES ( 19 

Order Squamata 

Suborder Lacerti 1 i a 

ventrau s"s 

Eastern glass I i zard 

Family Iquanidae 

Anol i s carol i nensi s 
Green 

Family Seincidae 

Eumeces anthracinus 
Coal sk - ink  

Eumeces f asc i  atus  

Eumeces 1 a t i  ceps 
Broad-headed s k i  nk 



Species Regenerati on Sap1 i ng Pol etimber Sawtimber Bayheads 

Fami l y Tei dae 

TOTAL L f ZARDS f 847m) 149 145m 255m 163m 134rn 

Suborder Serpentes 

Fami ly Go1 ubri dae 

Carphophi s amoenus 
Worm snakep 

Cemophora coccinea 
Scarl e t  snake 

Col uber constrictor 
-racer 
Di adophi s punctatus 
Ri ngneck snake 

g u t  ta ta 
Corn snake 

obsol eta 
Rat snake 

Faranci a abacura 
Mud s n a k r  

Heterodon pl atyrhi nos 
Eastern hognose snake 

Heterodon simus 
Southern hognose snake 

getul us 
n m  

Lampropel t i  s t r i  angul um 
Scarl e t  ki ngsnake 

Masti cophi s f1 age1 1 urn 
Eastern coachwhip 

Nerodia fasciata 
water snake 

Opheodrys aesti vus 
Rough green snake 

me1 an01 eucus 
ne snake 

Regi na r i  gi da 
GI 0ss.y water snake 

Rhadi Gae f l  avi 1 ota 
Pine woods snake 

Storeri a dekayi 
Brown s n r  

Tanti 11 a coronata 
Southeastern crowned snake 

Thamnophi s sauri tus 
Ribbon snake 

Thamnophi s si rtaf i s 
Eastern qarter snake 

Yi rgi ni a ;a1 eri  ae 
Smooth earth snake 

Virginia s tr iatul  a 
Rough earth snake 



Table 3.- - (cont i  nued) 

Species Regenerati on Sap1 i ng Pol et imber Sawtimber Bayheads 

Fami 1 y E l  api  dae 

Mic rurus  f u l  v i  us 
Coral snake 

Family Vi p e r i  dae 

Agki s t rodon c o n t o r t r i  x 
Southern copperhead 

Agkistrodon p i sc i vo rus  
Eastern cottonmouth 

C ro ta l  us adamanteus 
Eastern diamondback 

TOTAL SNAKES (193m) 28 40 49 38 38m 

GRAND TOTAL HERPETILES (1430 pm) 248 226pm 357pm 262pm 337pm 

1' p--refers t o  more than a few anurans present. 

* - r e fe rs  t o  many i n d i v i d u a l s  present. 



The 16 species of anurans recorded during the 
study probably represent the species breeding a t  
the time of study, Since the bayheads had some 
Form of water present throughout the study period, 
a great diversity or number of anurans was expected 
in these areas* Similarly, i t  i s  not surprising 
that the upland areas had fewer numbers of anurans. 
The s a p ? i  ng, pcle, and sawtimber areas seamed da 
have anurans directly proportional to the amount of 
cover and the  amount and duration of water 
available, Areas t h a t  had a greater diversity of 
anurans also had more water and cover, 

The southern toad  (Bufo te r res t r i s )  and comon 
toad (Be woodhousei fowl Lo be 
evenl y di s t r i  buted throughout the four range uni l s ,  
with the southern toad being most common. The 
southern toad was commonly found vocalizing near 
small ~uddles in the sandy soil s ,  The eastern spa- 
defoot' toad ( ) was found only 
in reseneration areas w stern narrow- 

carol i nensi s )  occurred 
sses. 

The green (Rana cl ami tans) ,  southern l eopard 
( R .  sohenoce~hal rn cricket (Acris 

such as leaf l i t t e r ,  to survive, Because sf their  
ubiquitousness, the ease w i t h  w h i c h  they were cap- 
tured in pft-fall and funnel t r aps ,  and the numbers 
in which they occur, the ground s k i n k  may be a good 
1 i zard spec3 es for moni t o r i  ng  habitat changes. 

T h e  broad-headed ski nk (Eumeces 1; 
five-lined sk-ink (E- F a s c - i a t ~ ~ ~  both C Q ~ O ' Y I  l'n 
mesic areas, and ~ G t h e a s t e r n  sk ink ( E ,  

common i n  x e r i c  areas n e h l e r  and 
ere found i n  the bayheads as we11 as 

in al 1 the upland Forest stand classes. Coal 
Y u v i a l i  s )  were found only 

s t  skinks were c a ~ -  
tured' i n  the funnel traps.  

The eastern glass l i z a r d  
Si s j  was probably more abundan 
this  survey. I t  i s  secretive 1 3" 
occurs in suitable ground cover and mesic con- 
ditions, b u t  i t  was found only i n  regeneration and 
sapling stands. The six-tined racerunner 

1 prefers dry,  sunny, 
ined soils (Behler and 

King 1979) and was found only i n  sapling stands, 

re found in al l  the f o r e s m n d  Snakes 

The black racer 
was the most cornmonly 
I t  occu~ies  a wide r a  

1, and barking ( W e  ee 
in some forest sTa 11; 

however. al l  were found in bavheads. The chorus 
frogs (Pseudacri s ni gri ta and" P.  t r i  seriata 
feri ar  on tKe ds b u t  
not in bayheads. 

Turtles 

None of the water courses in the study areas 
was stable enough or of sufficient magnitude to 
support aquatic turtles. A1 1 tur t les  found were 
terrestr ial  f le r ra~ene ,  Gopherus) or semi-aquatic 
(Ki nosternon, sterhothe e eastern bdxturtle 
i s  fair ly ubiquitous, and in th is  study, was found 
more or less uniformly throughout the stand types. 
The gopher tortoise was found in sapling, pole, and 
regenerati on areas. A1 1 gopher tortoi ses were i so- 
l ated i ndi vi dual s; usual ly heal thy gopher tortoise 
popul ations occur in colonies f kohoefener 1982a). 
However, the pole, regeneration, and one of the 
sapling areas formed a continuum in location. 
Isolated tortoises do not become part of the repro- 
ducti ve pool, Unless these tortoi ses di sperse, the 
population will likely die out. The stinkpot 
tur t le  and eastern mud t u r t l e  (Ki nosternon 
subrubrum) requi re water year1 ong and were Found 

e bayhead areas. They both may be more 
csmon i n  these kabi t a t s  than the survey revealed. 

Lizards 

As indicated by the results o f  this  study, the 
green anoi e (Anal i s" carol i nensi s), fence 1 iz&h 
(Scel o~orus  nd skink tolerate 
these habitats. The green anole prefers shaded 
areas f Behler and King 3979). Both the green anole 
and fence lizard increase as density of vegetation 
increases, The ground skink needs ground cover, 

diurnal' and nocturnal .- I t s  habit of sunning make 
i t  easy to locate ( o r  observe). The racer was 
found in 14 o f  the 20 study areas i n  all forest 
stand classes and probably occurred in all 28. The 
speck1 ed ki ngsnake (Lampropel t i  s 
hol brooki 1, al so found in a9 7 forest stand classes, 
was comon, beins found in 6 of the 28 areas. Ids 
1 arge, s l& moveGent, and d iurna l  activity make i t  
readily observable. T h e  scarlet kingsnake f L .  
t r i  ansul um elapsoi des) was found only in sa~Ti  nq  

1, brown 
(Storeria dekavi w rrtho~hi s 

mar; common t%n records indicated hecauke t h e i  are 
di f f icul t to  find, They are semi- fossori a1 forms 
and usual ly most cornon in mesic conditions under 
leaf 1 i t t e r  and fa1 len woad (Behler and King 1979). 
These were found by searching f t u r n i n g  over and 
going through places of  refuge) or  they were caught 
in the Funnel traps. Ike dry spring of I981 pro- 
bably forced these snakes underground, 

The rough green snake 1 i s  
usually more abundant  than SUP- 
veys. I t  i s  a semi-arboreal species that seems to 
prefer mesic environments and consequently was more 
frequent in the bayheads, The green coloration and 
arboreal h a b i t s  made i t  d i f f i c u l t  t o  f i n d  this  spe- 
ci es. 

The eastern cottonmouth (Agkistrodon ' ' 

was a cornon snake, especially in t e r  
ds. The banded water snake fNerodia 

f&ciata)  and glossy water snake ( 
were the only water snakes recorded; the banded 



water snake occurred in  bayheads while t he  glossy 
water snake occurred in sap1 i nq s tands ,  The only 
mud snake f Faranci a abacura reinwardti  f noted was 
durina a n area. This 
snakeUis  usually associated with Gater and was only 
expected t o  be found in  the  bayhead areas.  

The small number o f  eastern coachwhips 
captured o r  observed indi- 

omon i n  the  study area. 
They usually prefer  dry upland hab i t a t s  and were 
found i n  regenerati  on, sapl i ng and pole stands.  
The black pine snake f 
1 odi ngi ) was found in nds ; 
t h i s  species prefers  open, dry pine uplands (Behler 
and ~i is 1979). The cbrn snake' ( ~ 1  aohe o u t t a t a )  
and ra tWsnake (E. obsoleta r-1 
most cormon i n  areas  where f o r e s t  and ag r i cu l tu re  
mix. The corn snake was found only i n  bayheads 
while t he  r a t  snake was found i n  a l l  t he  upland 
f o r e s t  c lasses .  The ~i ne woods (Radi neae f l  avi lo- 
t a )  and southeastern irowned (Tanti1 1 a c o r m  - 
snakes were found in  a l l  upland s i t e s ,  m e  
ribbon fThammo~his saur i  t u s )  and eas tern  g a r t e r  (T. 
s i r t a l  i s3  snakes were found i n  uplands a n i  bayheaas 
The eas tern  hoqnose (Heterodon pl a ty rh i  nos) and 
southern hogno;e (I?. s inus )  snakes were found only 
i n regeneration,  s a p l m n d  pol e stands.  

The southern copperhead ( Agki s trodon con- 
t o r t r i x )  was r a re ,  being found only in  a h m y  
m e r  stand. Possibly the  study area was too 
sandy f o r  the copperhead. The eas tern  diamondback 
r a t t l e snake  (Crotal us adamanteus) was the  most 
abundant of the  poisonous snakes, As temperatures 
increased in  the  spring,  i t  became more nocturnal; 
i t  was found in regeneration, sapl ing,  pole and 
sawtimber stands. The gopher t o r t o i s e  was a l so  
found in  s imi l a r  a reas  and may be h a b i t a t  asso- 
c i  ated.  Only one coral snake" (Mi crurus  fu l  v ius)  
was found in a pole stand. 
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Inventory of Mamals and Birds on Bigfoot and Airey 

Grazing Allotments of the DeSoto National Forest, Mississippi 

1 / Mark K. Johnson- 

Abstract.--Birds and m-als were inventoried by sampling 
methods during 1979 and 1980 in 4 adjoining grazing units of the 
DeSoto National Forest, Mississippi. Seasonal differences were 
not observed in mmalian commmity composition. Seasonal 
differences in avian community composition were attributed to 
seasonal migrations of several species. However, relative 
abundance of Canids was much higher in late winter compared to 
mid-swer. This difference was presumably due to use and loss 
of dogs by hunters. 

INTRODUCTION 

There are about 7 million ha of longleaf 
(Pinus palustris) - slash (P. elliotti) pine 
forest types in the Gulf Coastal Plain from 
Texas to Florida (Shiflet 1980). This forest 
type has had a long and recently erratic grazing 
history. Present uses of National forests 
include grazing by livestock but there is little 
knowledge as to effects of livestock grazing on 
wildlife species in the longleaf-slash pine 
habitat. The purpose of this work was to 
provide baseline data on relative abundance of 

als in 4 adjacent grazing 
allotments in this forest type in order to 
detect future changes in wildlife populations 
associated with a plan to study livestock 
grazing managaent practices. 

METHODS 

Four management units comprising over 21 
sections (13,884 acres) in the southern part of 
the BeSoto National Forest, Mississippi, were 

I). Specific units compared were in the Bigfoot 

I/ Professor, School of Forestry, Wildlife, 
and ~Tsheries, Louisiana Agricultural Experiment 
Station, LSU Agricultural Center, Approved for 
publication by the Director of the Louisiana 
Agricultural Experiment Station as manuscript 
number 87-22-1282. 

grazing allotment (units 1-3) and the Airey 
grazing allotment (unit 4). The forest was 
dominated by longleaf and slash (Pinus 
palustris) and elliottii) pine. Understory 
vegetation was dominated by bluestem grasses 
(Andropo~on spp.) and wiregrass (Aristida spp.). 
Dominant shrubs included yaupon (Ilex vomitoria) 
and gallberry (2. plabra). Results from 2 
additional years of small mammal inventory in 
relation to habitat types was reported by Wolfe 
and Lohoefner (1983). 

Figure 1. Location of study area showing 
locations of grazing management units and small 
m m a l  sampling sites. Open circles were 
sampled during 1979; circles with stars were 
sampled during 1981-82. 



Table 1 ,  Average (+ sD) density (d) and percent frequency (%) for birds 
on the DeSoto National Forest, Mississippi during July 1979. 
Averages were computed from 4 areas. Density is nmber of 
birds per sample station. 

Species d % f 
- - 

Bobwhite (Colinus viginianus) 

Yellow billed cuckoo* ( 

Comon cro 

Fish crow* (Corms 

Carolina wren (Thryothorus ludovicianus) 

Red-eyed vireo* (Vireo olivaceus) 

Northern Cardinal (Cardinalis cardinalis) 

Wood thrush-a (Hylocichla mustelina) 

Great crested flycatcher* (Myiarchus criuitus) 

White-eyed vireo* (Virio griseus) 

Yellow-throated vireo* (Virio flavifrons) 

Kentucky warbler* (Oporornis formosus) 

Ruf ous-sided towhee (Pipilo erythrophthalmus) 

Hooded warbler* (Wilsonia citrina) 

Pileated woodpecker ( 

Brown thrasher (Toxostoma rufum 

Red-bellied woodpecker* (Melanerpes carolinus) 

Brown-headed nuthatcha (Sitta pusilla) 

Purple martin* (~rogne subis) 

Carolina chickadee* (Parus carolinensis) 

Summer tanager* (~iranga rubra) 

Downy woodpecker (Picoides pubescens) 

Pine warbler* (Dendroica pinus) 

Yellow-breasted chat* (Icteria virens) 

Ruby-throated hwingbird* (Archilochus colubris) 

Prairie warbler* (Dendroica discolor) 

Red-shouldered hawk* (Buteo lineatus) 

Indigo bunting* (Passerina cyanea) 

Bachman ' s sparrow* (Aimophila aestivalis ) 
Blue-gray gnatcatcher* (Poliopt ila caerulea) 

Chimney swift* (Chaetura 

Eastern kingbird* (Tyrannus 

Comon flicker* (Colaptes auratus) 

Orchard oriole* (Icterus spurius) 

Hairy woodpecker* (Picoides villosus) 



Table 1. Continued. 

Species d X f 

Eastern wood peweek (Contopus virensj < 0.1 8 + 10 
Blue grosbeak* (Guiraca caerulea) < 0.1 11 c 14 
Cattle egret* (Bubulcus ibis) 0.1 + 0.7 1 

Mourning dove* ( Zenaida macroura) 0.2 $ 0.2 18 + 16 

Chuck-will%-widow& (Caprimul~us carolinensis) < 0.1 3 2  2 

Barn swallow* (Hirundo rust ica) 0.1 2 0.2 S t :  7 

Comon yellowthroat* ( trichas) 0.2 + 0.2 20 + 18 
Bank swallow* (Hirundo rusticus) < 0.1 6 2  7 

Eastern bluebird* (Sialia sialis) O.lLO.2 1 4 2 1 3  

Comon grackle* (~iscalus quiscula) 0.2 0.2 10 + 11 
Red-headed woodpecker (~elanerpes erythrocephalus) < 0.1 5 +  6 

Green heron* (Butorides striatus) < 0.1 1 

Broad-winged hawk* (Buteo platypterus) < 0.1 5 2  6 

Barred owl* (Strix varia) < 0.1 6 2  9 

Swainson's warbler* (Limothlypis swansonii) < 0.1 I 

Red-winged blackbird* (Agelaius phoeniceus) < 0.1 2 2  3 

Brown-headed cowbird* (MoPothrus ater) < 0.1 1 

Comon nighthawk* (Chordeiles minor) < 0.1 I 

*These species were not detected in mid-winter sampling plots. 
Additional species found during winter were White-throated Sparrow 
(Zonotrichia, American Goldfinch (Carduelis tristis) , Eastern Phoebe 
(Sayornis phoebe), Field Sparrow (Spizella pusilla), Robin (Turdus 
migratorius) , Ruby-crowned Kinglet (Regulus calendula), Chipping Sparrow 
(~pizella passerina), Myrtle Warbler (Dendroica coronata), Sparrow Hawk 
(Falco s~arverius) , Brown Creeper (Certhia americana) , and Hermit Thrush 
( Catharus guttatus ) . 



Bird data were recorded from each of 5 
transect lines in eaeh of the 4 allotments for a 
total of 20 transect lines, Breeding bird data 
were recorded in July 1979. On each transect 
line, 5 sapling stations located about 2300 m 
apart were each s a p l e d  once. Data were 
recorded from each smpling station for one 
15-minute period either by tape recorder, direct 
observation or both, Data were compared mong 
direct observation, monaural tape recorder and 
stereo tape recorder methods for 69 stations. 
All stations were sapled between 5:45 a,m. and 
10:30 a . m .  

al trap lines were sapled from 
May 9 - 26, 1978, Traps were checked daily and 
all animals removed. Two sampling Lines, eaeh 
with 25 stations, were used in each of the 4 
areas for a total of 8 lines and 200 trapping 
stations. A total of 3600 trap nights was used 
in the sampling. Trap stations were 20 rn apart 
and each station included a pitfall trap (sunken 
one-gallon tin can) and a large Sherman live 
trap. Traps were baited with a mixture of 80 
percent oat flakes, 10 percent peanut butter, 
and 10 percent sardines in peanut oil, Trapping 
sessions lasted for 18 days with all Lines run 
concurrently, 

During July 1979 and January 1980, 1000 
scent-posts were s q l e d  for a total o f  3000 
scent-post nights. Scent posts were 1 m 
circular areas along secondary roads and were 
cleaned with a rake the day before sampling. 
The center of each scent-post was baited with a 
small stick soaked with fox urine as an 
attractant. Scent posts were distributed at 
250-m intervals with 50 stations in each of the 
4 land units. Each station was sapled for 5 
consecutive nights each season. All wildlife 
tracks that occurred were recorded the following 
day. Data are reported as relative frequency of 
occurrence. 

RESULTS 

The average SD) 15-minute s m p l i n g  
station produced 1 7 - 6  $- 6 , 6  birds when recorded 
by observer, 14.3 + 3.4 when recorded by stereo 
tape and 10.8 + 3.7 when recorded by monaural 
tape. Two bird species were recorded that were 
not previously known to nest as far south in 
Mississippi. A Louisiana Waterthrush was found 
at the Highway 67 bridge over Saucier Creek and 

a Swainson" Warbler was found during July in a 
swmpy portion of area IV ( A i t e y  Allotment), 
Nests were not found but the presence of singing 
males suggested that the birds were probably 
breeding in the area. Eastern Wood Pewees and 
Kentucky Warblers, thought to be rare in the 
area, were eomon (Table I), There were no 
significant differences among the 4 siuxpiing 
areas in July, 

Cotton nice accounted for most sf the small 
1s captured (Table 21, Other namais 

captured during the study were southeastern 
shrew, short-tailed shrew, least shrew and 
cotton rat, However, with more intensive 
s m p l i n g  Wokfe and Lokoefner (1983) also 
captured golde > , 
harvest nice ( wood 

floridana), rice ra 
i n e  voles (Miero~us d 

house mice (@ ~SCULUS). Data for the 
original survey were not scfflcient for 
evaluation of relative abundance of most species 
mong the 4 areas. However, species composition 
and abundance of cot ton  mice was -  similar &ong 
the 4 study units. With the additional work, 
Wolfe and Lohoefner 41983) failed to find 
significant differences among the 4 units in 

a1 abrrndance or species richness. 

Table 2 ,  Nrunber of small mamals trapped on 
DeSoto National Forest during a 18-day period, 
May 1979. 

Area 

Species I PI I11 I V  

Southeastern shrew (Sorex 
1 I 1  2 0 

Short-tailed shrew 
(Blarinil brevicauda) 0 6 3 1 

Cotton rat j 
1 0 0 I 8 



During July 1979 and January 1980, tracks 
from canids, skmks, armadillos, bobcats, deer, 
rabbits, squirrels, racoons, opossums and 
domestic cats were found in the scent-post 
stations (Table 3 ) .  Relative abundance of 
tracks frurn d i f f e r t l~ i e  species was s i m i l c i r  mung 
the 4 study units. Domestic cat and opossum 
tracks were not detected in July, and tracks 
from canids were significantly more abundant in 
January. Tracks from other species were more 
abundant in January than in July but d i f f e r ences  
were not significant. We presme that the 
higher number of dog tracks found in January was 
from use and loss of dogs by hunters, 

Table 3. Relative (2 2 3 D )  frequency of tracks 
in scent-post stations on the DeSoto National 
Forest. 

Species 
J u l y  1979 January 1980 

( X )  (XI 

Canids (Canis spp.) 3.8 2 2.4 32.3 $- 13.2 

mephi tus ) 1.1 i 0.9 1.6 -f 1-2 

Armadillos (Dasypus 
novemcinctus) 6.4 2 4.0 (1-1 +. 3.1 

Bobcats  elis is rufus) 2.3 If: 1.2 0.6 + 0.7 

Deer (Odocoileus 
virginianus) 3.4 2: 2.0 4 . 1 2  1.5 

Rabbits (Sylvilagus 
SPP ) 2.3 2 1.3 4.0 2 2 .2  

Squirrels (Sciurus 
~ P P  ) 1.7 If: 0.9 6.0 If: 3.3 

Racoons (Procyon 
lotor) 1.1 2: 0.7 1.6 2: 1.3 

Opossum (Didephis 
marsupialis) - - - 

Domestic cat 
(Felis domesticus) - - - 0 , 4  2 0,6 

CONCLUSIONS 

best for birds and als if performed in 
er, However, small m a1 sampling should 

be done in early s (May) and with greater 
intensity than was done in the present study. 
However, winter sapling would also be adequate 
for detecting differences but less likely to be 
well-coordinated if graduate research associates 
are used v i a  u n i v e r s i t y  grants because of their 
usual coursework assigments. 

Shiflet, T. N, 1980. What is the resource? 
Pages 17-28 & R. Child and E. K. Byington 
(eds. ). Proc. Southern Forest Range and 
Pasture Symposium. New Orleans, Louisiana, 
March 13-14, 1980. 

Wolfe, J. L . ,  and R. Lohoefner. 1983. The 
a1 fauna of a longleaf -slash pine 

forest in Southern Mississippi. J. Miss. 
Acad. Sci. 28:37-47. 

Data from the inventory of birds and 
als on the DeSsto National Forest suggest 

e no significant differences in 
a1 cornunities mong the 4 

pastures. Future sampling to detect differences 
due to experimental treatments would probably be 



The Small Mammal Fauna of a tongleaf-Sl ash Pine 

Forest i n  Southern Mississippi 

James L, Wolfe and Ren Lohoefener 

Abstract.--Four management units comprising over 51 
square km (20 square mi) in the southern p a r t  of  DeSoto 
National Forest, Mi ssi ssi ppi , were sampled For small mama1 s 
over a four-year period. Trap lines, consisting of 25 pit- 
f a l l s  and 25t raps ,  were used for 18 days per session. Five 
sessions were conducted over the period, accounting for a 
total of 28,800 t rap-station days. Three sessions (10,800 
trap-station days) were nonspecific with relation to habitat. 
Two sessions (1 8,000 t rap-station nights) sampled 5 habitat 
(regeneration areas, seedling and sapling areas, poletimber, 
sawtimber and bayheads) equal 1y. 

Bayheads yielded the greatest numbers of small mammals; 
regeneration areas produced the fewest. The pine forest 
types were similar, b u t  poletimber produced slightly more 
srnall mammal s than the others. Year to year fluctuation in 
total captures was significant. A geobotani cal ranking scale 
was found useful in characterizing habitat preferences sf 
i ndi vi dual speci es. 

The cotton mouse fPeron?yscus gsssypi nus) accounted for 
78% of the small mamma1 s taken, in 
decreasing order of abundance, were 
hi s ~ i  dus. Sorex 1 onqi rostri s,  Bl ari 

I NTRODUCTION 

Much of the lower Gu1 f Coastal Pl ain i s  com- 
posed of the longleaf (Pinus palustri s)-sl  ash (P-, 
e l l i o t t i i )  pine forest type which extends from Texas 
to  Florida. I t s  area i s  estimated a t  about seven 
million hectares (S hif le t  1980). I t  i s  a major 
forest comunity of the southeast, important in 
commercial timber production and as a unique biolo- 
gical com~uni ty. In Mississippi, this  forest asso- 
ciation i s predominant in the Pi ne Mi 11 s and Lower 
Coastal Plain physiographical provinces f Lowe 1921; 
Cross e t  a1 . 1974; Lohoefener and A1 t i g  1983). 

Hami 1 ton and Cook f 1940) stated '\ .. . small maw 
ma1 s ,  1 ong considered on1 y as unfavorable species, 
are an unrecognized asset in forest management. " 
This statement referred to their  value as insect 
predators, their position in the food web, and to 
the role of their burrows in aeration and hydration 

of the soi 1 .  More recently, their importance as 
the cr i t ica l  agents of dispersal for spores of 
hypogeous, mycorrhi zal forest fungi has been docu- 
mented (Maser e t  al .  1978). Given the symbiotic 
re1 at3 onship between mycorrhi zal fungi and higher 
plants (Marks and Kozlowski 1973; Sanders e t  al.  
1975 small mammal s undoubtedly contribute to 
forest productivity and are of considerable econo- 
mic value. 

In addi t4an to their aesthetic and indirect 
economic value, small mammals can be useful indica- 
tors o f  changes in ecosystem structure. Several 
characteristics of this  faunal element make i t  well 
suited for envi ronmental anal y si s. Habitat orien- 
t a t i  on and 1 ocomotsry adaptations i nc1 ude 
semi aquat ic ,  f ossori a1 , arboreal and terrestr i  a1 . 
Insectivores, carnivores, omnivores and several 
classes o f  herbivores are represented* Thus, cer- 
tain components of this  fauna are sensitive to 

James L. Wol fe, Archbold Biological Station, take PI acid, FL 33852; a nd Ren Lohoefener, National Marine 
and Fisheries Services, Pascagoula, MS 39567, 

Compilershote: This a r t ic le  was originally pub1 i shed in and reprinted by permission from the 1983 
Journal of the Mississippi Academy of Sciences, Vb 1. 28(5): 37-47, Mississippi State, MS 39762, 



almost any type o f  habitat a1 teration. An addi- 
tional consideration i s  t h a t  small mama1 s are wch 
1 ess vagi l e  than b i r d s  and 1 arger mammal s ,  and are 
thus more representative t o  specific habi t a t  type, 
Small mamals have been shown to constitute over 
90% of the diet o f  some raptorial birds (Craighead 
and Craighead 1969; Jemison and Chabreck 1962) 
Mamal ian carnivores often prey keavil y on mall 
mamals (Hamilton and Whitaker 19791, There are 
approximately a dozen species of small mammals 
(shrews, mice, and rats) w h i c h  would be expected t o  
exist in DeSoto National Forest (Wolfe 1971; 
Kennedy e t  al.  1974; Waf 1 1981). Our study contri- 
butes to a characterization of this  assemblage. 

METHODS 

The study area, situated i n  northern Harrison 
and southern Stone counties, Mississippi i s  shown 
in fig. 1. I t  i s  within the boundaries of DeSoto 
National Forest. Topographically i t  consi s t s  of 
gently rof l i ng pi nel ands di ssected by small streams 
(some intermi ttentb bordered by narrow zones of 
hardwoods. The understory of the pine forest i s  
dominated by b1 uestem grasses (Andropogon spp.) and 
wi regrass 
vauDon (11 - .  

in lbwer, less well drained 
Understory throughout the 

The mmmal sampf i ng was divided into Wo pha- 
ses. In the early phase f 1979-80) -dklo traplines 
were used in each of four forest range Sanagement 
units which ranged from about 1180 t o  1780 ha in 
area. f rap1 1 nes were superimposed on Stewart' s 
f 1981) random1 y estabf i shed vegetation sampl i ng 
transects. Al though situated predomi nantly in 
mature p i  ne forests, trap1 i nes frequently passed 
through more than one major p i a n t  association and 
were designated as nonhabi tad-speci Fic. These 
l i nes were trapped in May, 1979, December-January 
1980 and May 1980, During this  phase of study 
geobotanical d a t a  were recorded for each trapping 
station. These data were analyzed in relation to 
mammal captures. Geobotanical anal y si s i s  
discussed in more detail in the results sections. 

During the second phase of sampl ing (1981-82) 
twenty trap1 ines were used, five in each of the 
four management units. Within each unit, five 
habitat types were sampled, Thi s habi tat-speci f ic  
sampl ing regime provided da ta  on five habitats with 
four replicates of each. These lines were sampled 
in Nay 1981 and May 1982, 

Speci f ic  habitats sampled duri ng 1981-82 
i ncl uded cl earcuts (regeneration areas), seedl i ngs 
and sag1 i ngs, pol etimber, sawtimber, and bayheads. 
The f i r s t  four refer to pine and represent timber 
stand classifications used by the U. S. Forest 
Service. Bayheads are areas of mesi c-hydric hard- 
woods along small watercourses where sweetbay 
( Magnol i a vi rgi ni anal i s often domi nant. Stewart 

re detailed (botanical and phy- 
sical ) description of these classifications. 

study area i s  relatively sparse, as control burni n g  
i s  routinely practiced a t  three to five year inter- 
val s. 

Trap1 ines consisted of 25 stations with a 20m 
i nterval between stations. Duri ng 1979-80, each 
station included a pi tfal l  trap l sunken one-gall on 
t in  can) and a large Sherman live trap. During 
1981-82, Museum Speci a1 snap traps were a1 ternated 
with 1 ive traps. Traps were baited with a mixture 
of 80 percent oat flakes, 10 percent peanut butter, 
and 10 percent sardi nes in soybean oi 1, Sampl ing 
sessions consisted of 18 consecutive days with a1 l 
l i nes run concurrently. 

RESULTS 

Seven hundred si xty-si x small mammal s repre- 
senting 11 species were captured. Total sampling 
ef for t  was 28,800 trap-station days. Species 
collected, in decreasing order of abundance were: 
cotton mouse (Peromyscus gossypinus), least shrew 

f ,  

Figure 1 .--Map o f  study area. Open circles repre- 
Juveni I e opossums f Di del phi s v i  rgi ni ana) and cotton- 



Table 1.- 

Species Totat s Nonspeci f i c Regenerati on Sap1 i ngs Po1 e t i  mber Sawtimber Bayheads 
-- -- - 

594 

51 

30 

Sorex l ongi rostri s 25 

Bl ari na carol i nensi s 2 2 

Ochrstor~s nuttall i 12 

Rei throdontomys humul i s  20 

Neotoma f 1 ori dana 5 

Oryzomys pal ustri s 4 

Microtus pi netorum 2 

Mus musculus - 1 

TOTAL 766 

Table 2 presents data on the total number of 
animal s and species (species richness) captured in 
the la te  spring (May) of four consecutive years. 
As can be seen, year to ear fluctuations in abun- 
dance are significant (X$ = 8.08, P < .05). The 
most productive year produced 3.9 times as many 
animals per effort  as the least  productive year. 
Compared to an average abundance of 11.8 percent, 
annual fluctuations ranged from 3.4 percent to 61.8 
percent, with a mean of 32.5 percent. 

Sampling effort  in a1 1 management units was 
equal and simultaneoust Thus total captures over 
the four year period and species richness can be 
compared. This provided a measurement (Table 3) of 
uniformity of distribution over a large (5,619 ha, 
about 51 sq km) geographic area of similar habitat. 

While total captures appeared lower in unit I ,  
a Chi-square t e s t  did not detect a significant 
overall di f f erence among uni t s  ( ~ 2  = 6.64, .05 < P 
< 1 0  However, units 11, 111, and IV were very 
close (table 3 ) .  Thus, most of the Chi-square value 
was derived from the low number of captures in unit 
I ,  suggesting a possible lower abundance of small 
mammals in that area. There was no significant 
difference in species richness among units ( ~ 2  = 
-75, P > .25). 

A1 though the difference between years in abso- 
1 ute numbers taken was significant, distribution 
through habitats was simi 1 ar  in 1981 a nd 1982 and 
years were combined in an analysis of habitat dif- 
ferences. There was a highly significant dif- 
ference between habitats ( ~ 2  = 29.1, P < .001) in 
numbers taken ( tab1 e 4 ) .  

Table 2.--Fluctuations in number of animals and 
species collected in la te  spring of 
four consecutive years. The index i s  
total captures/n&ber of 1 i nes 

Species Total Abundance 
Year richness captures Trap1 i nes index 

Tab1 e 3. --Total captures and species richness by 
manasewnt unit " 

Manaqement unit 
I tem I 11" 111 I v 

Species richness 7 10 8 7 
Total captures 165 203 213 196 



Table 4.--Numbers of small mamals captured by hab i t a t  type 

Year Regenerati on Sap1 i ngs Pol etimber Sawtimber Bay heads 

1981 14 12 2 7 19 26 

1982 20 39 56 4 2 64 

TOTAL 34 5 1 83 6 1 90 

Table 5.--Habitat c h a r a c t e r i s t i c s  and rankings assigned 

C haracter i  s t i c  Rank 

Soi 1 Drainage 
Xeric 
Mesic 

Grass Abundance (expressed a s  % ground cover) 
0 - 25 

26 - 50 
51 - 75 
76 - 100 

L i t t e r  abundance (only dead plant  material a s  % ground cover) 
0 - 25 

26 - 50 
51 - 75 
76 - 100 

Other vascular p l  ants  
Absent 
Present 
Abundant 

Dominant t r e e  type 
Pines 
Hardwoods 

Woody vegetation growth form 
Sapl i n g  pines only 
Mature pines only 
Pines and deciduous shrubs 
Mature hardwoods only 
Mature hardwoods and shrubs 
Shrubs only 

The sample of Peromyscus was suf- 
f i c i e n t  fo r  a seoarate analvsi  t ore- 
ference. We assumed t h a t  n'b in terac t ion between 
management un i t s  and hab i t a t s  exis ted  and a two-way 
ANOVA without rep1 i ca t ion  was performed. A signi- 
f i c a n t  hab i t a t  e f f e c t  on P. gossypinus captures was 
indicated (F = 5.79, P < T01). Differences among 
management un i t s  was not s ign i f i can t  (F = 1.27, P > 
.25f. T h i s  mouse was taken most frequently in  
m3ture fo res t s ,  especi a1 l y  bayheads ( t a b l  e 1).  

A s e r i e s  of botanical and physical parameters 
were analyzed in  r e l a t ion  t o  small mammal abundance 
f tabl  e 5 ) .  The scale  was designed t o  provide a 
xeric-mesic gradient. Rankings were based on a sum- 
mation of measurements taken w i t h i n  a 2.5 m radius 
of each trapping s t a t ion  during the  1979-80 

trapping sessions. Low geobotanical scores i ndi- 
ca t e  dry, open, we1 1-drai ned habitats .  Higher 
scores indicate  a progression toward fo res t s  with 
i ncreasi ng understory and l i ttl e accumulation. 

Kendal 1 ' s Tau Rank Correlation (Conover 1971) 
was used t o  assess  the  re la t ionships  between mama1 
captures and geobotanical c l a s s .  Total captures of 
a1 1 species  was independent of geobotanical h a b i t a t  
ranking (K = $035, t e s t  value = 1). This r e s u l t  
wouf d be expected i f  individual species were 
adapted t o  d i f f e ren t  zones along the gradient. In 
t e s t s  of individual species,  oniy P. ~ o s s y p i n u s  
captures were s i  gni f i cant ly  corre la ted  w i t h  geobo- 
tanica l  ranking (K  = ,195, t e s t  value = 3772, P 
.025). 



Table 6.- 

1 / Geobotani cal Cl a s s  
Mama1 Species 4 5 6 7 8 9 10 1 I Overall 
-- - -- - 

Peromyscus 

Ochrotomys nuttall i 

Rei throdontomys humul i s 

Si gmodon hi spi dus 

Meotoma f l  ori dana 

Oryzomys pal ustri s 

Sorex 1 ongi rostri s 

Bl ari na carol i nensi s 

Cryptoti s parva 

Mus musculus - 
TOTAL 

11 ns = not significant, *= significant a t  .05 alpha, **= significant a t  . O l  3 lpha, ***= significant a t  - 
.001 alpha, += more than expected, -= less than expected 

In an effort  to establish the location of 
i ndi vi dual sped es on the geobotani cal gradient, an 
i nterfaced Chi-square analysis (Conover : 971 ) was 
performed ( tab1 e 6 ) .  

ossypinus was captured a t  the middle 
and h r i L e ( : i i  rankings than expected and 
1 ess were ca~tured  a t  the low f xeric) rankinq than 
expected.   ore 0. nuttal i ,  S. hispidus, N.  r lori-  
dana. 0. ~ a l  ustrTs .Bnd lznai rostri s wGre caw 
tured <t m e  rankings t6an were expected: 
8. carolinensis was most abundant a t  stations of - 
middle ranking and less abundant than expected a t  
stations of low ranking. C. parva was captured 
most often a t  the drier trzpp~ng stations. 
Overall, lowest densities and diversities seemed to 
occur a t  both ends of the seal e--xeric and hydric. 

D ISCUSSION 

The most comon species in the forests we 
sampled was P. gossypinus, comprising 78 percent of 
a1 1 captures. Phe study area was within the 
geographic range of i t s  s i  bl i ng species, P . 1 euco- 
E. Our sample was a homogenous p o p u l a t i o n m .  

-1 ike individuals. Studies on these Two 
e been numerous (Wolfe and Linzev 1977; 

~bhmeier 1981 ) and their  evolutionary re1 a ~ o n s h i b  
i s complex. 

While P.  gossypinus was most abundant in mesic 
t o  hydric hxbi t a t s ,  i t  was also the most comon 
species in relatively open pine forests. This spe- 
cies shows a strong preference for pine mast 
(Hatchel 1 1964) and in May was frequently found in 
areas that had burned the previous winter. Layne 

(1974) noted that  this  i s  a pioneering species in 
the rei nvasi on of burned pi nel ands. 

Three shrews, C. parva, B, carolinensis, and S. 
1 onqi rostr i  s com~ri~ed-iTTqnTf i r t i  o n  
of the fauna. ~ k ~ ~ t o t i  s oc6upied more open; xeric 
areas. while Sorex tended toward more mesic. 
forested habi ta ts .  Bl ari na was ubiquitous. fl 

Cotton rats ,  S. hi spi dus, typically occupied 
areas of dense ground cover. In certain parts of 
their  range they are numerous in pine forests w l ' t h  
dense understory (Layne 1974) They were much less 
comon in the areas we sampled than would be 
expected on the basis of available suitable habi- 
ta t .  Dramatic long-term population fluctuations 
have been reported for this  species fOdum 1955; 
Cameron and Spencer 1981) b u t  we would have 
expected sampl ing over four years to detect a t  
leas t  one period of high density, 

Next in abundance were 0. muttall i and R. 
humulis. Ochrotomys preferrFd rests 63" 
heavyrush  while was found in 
grassy ground cov i n regenerati on 
areas and open forests. 

Woodrats, N .  floridana, were not comon and 
occurred only i n  swamps and bayheads. The semi- 
aquatic rice rat ,  2. was equal 1 y rare, 
The pine mouse, M. pi essendi a1 ly  
subterranean anhdi ff icul t to capture. We took 
only two in the course of the study. The relative 
remoteness of our study areas accounts for the f a c t  
that no old world rats  (Rattusj and only one house 
mouse (k) were taken, 



The restll t s  of our sa~npl ing indicates  t h a t  the 
smaf 1 mama1 fauna i s  re1 a t i v e l y  uni form over a 
1 arge geographic area of predominantly long1 eaf- 
s lash  pine fo res t .  This uniformity was somewhat 
surpr is ing as the areas we sampled were d i f f e ren t  
i n  burni ng hi s tory  and grazing in t ens i ty  , 

Year t o  year f l  uc tua t i  ons were pronounced and 
should be taken in to  account in any attempt t o  
assess  a small mama1 population over a l imited 
time frame. Seasonal di f ferences  undoubtedly 
occur, but as we had only one winter sample, 
seasonali ty could not be evaluated. 

Bayheads were the bes t  overall  small mamal 
hab i t a t s  and l ike ly  a c t  as  crucia l  refuges in times 
of timber harvest ,  s i t e  preparation,  and burning. 
Regeneration areas provided t o  be the  poorest small 
mama1 habi ta t .  This was unexpected as  ear ly  suc- 
cessional areas of ten have high populations. Two 
fac to r s  may be involved. F i r s t ,  cotton r a t  popul a- 
Lions were extremely low, and t h i s  species i s  the 
most common inhabi tant  of ear ly  successional areas.  
Secondly, ground cover on the  regenerati  on areas 
we sampled developed a t  an a typical ly  slow ra t e ,  
Three of the four areas  were sandy, dry, and rela- 
l i v e l y  open. Grazing may have been a fac tor .  The 
pine fo res t s ,  from saplings t o  sawtimber were sta-  
t i  s t i c a l  l y  simi 1 i a r ,  a1 though the  pol etimber areas 
seemed t o  have a disproportionately large  number 
of captures.  

Meaningful comparisons of abundance based on 
simi l a r  s tudies  in southeastern pi ne fo res t s  are  
di f f i cu1 t because of di f ferences i n methods1 ogi e s  
and because of the s igni f icance  of year t o  year 
f 1 uctuati  ons. However, re1 a t i  ve abundance of spe- 
c i e s  should be l e s s  af fec ted  by these problems. 
Unfortunate1 y ,  few publ i shed studi e s  have provi ded 
quan t i t a t ive  data on small mamal s in  southeastern 
pine fo res t s .  This may be because pine fo res t s  are  
generally perceived as  poor small mamal habi ta t  
(Golley e t  a l .  1965). Shadowen (1963) found a 
loblo1 l y  ( P .  - -  taeda)-short1 eaf (P. echi natal  pine 
f o r e s t  in northern Louisiana t o  be dominated by 0. 
nu t t a l l  i , with P. gossypinus about ha1 f as abunfint. 

revicazda (=  carol  i nensis)  was interme 
d i a t e  between the two, Reithrodontomvs fulvescens 
and M.  were present b u t  rare.  Hatchel 1 
( 196B) n the same area and hab i t a t  found 
Blarina eaual t o  0, nu t t a l l  i i n  numbers and about 
two-third; a s  many P .  gossypinus. A1 so R .  
fulvescens was someaat  more common than-in the 

tudy. Atkeson and Johnson (1979) 
t o  be the  most common mamal in  

ne p lanta t ions  i n  Georgia. Second 
i n  abundance was P ,  1 eucopus. E. 

and 0. 
found 5, 

R. kumul i s ,  ~ Z t t u s  kattui,-a - - pp 

order sf abundance, in a Fl  o r i  d; 
Si gmodon compri sed 77 2 ercent; of a1 1 captures. 
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Fish Diversity and Abuqdanee i n  Streams of the 

DeSoto National Forest i n  M i  ssi ssippi 

Henry A. Pearson, James L. Wolfe, and Renne R. Lohoefenner 

Abstract.--Twenty-* species of fish representing t l  
families were collected and identified d u r i n g  a 1981 survey 
of four  Southern Evaluation Project units on the DeSoto 
Nati anal Forest. 

In the Western United States, improper grazing 
practices have been shown to after  the character of 
natural water; this can easily lead to altered fish 
populations (PI a t t s  1978)- I t  has been hypothesjzed 
that land management practices such as grazing or 
timber harvesting can a l te r  fish populations by: 
(1 ) increasing sedimentation, ( 2  1 a1 te r i  ng channel 
characteristics, ( 3 )  increasing the level of sol ar 
radiation, ( 4 )  a1 tering the amount of organic 
debris in the water, ( 5 )  madieing the substrate, 
and (6) changing the amount of terrestr ial  and 
aquatic invertebrate biomass in the water. 

I n  October, 1981, a survey was performed in 
the four Southern Evaluation Project units of the 
Ai rey A1 l otment, Bi l oxi Ranger Di s t r i c t ,  DeSoto 
National Forest, Mi ssi ssippi . f he o b ~ e c t i ~ e  of the 
survey was to document species of f i  sh in the 
natural drainages and obtain an  estimate of their 
abundance. This information can serve as a base 
for future evaluations of the impact of various 
1 and management practi ces. 

STUDY AREA 

Fish collecting s i tes  were located on Saucier, 
Wol f ,  Bi gfoot, Tuxachanie, Bri dge, and several 
unnamed streams traversing four management units of 
the DeSoto National Forest (Wol f e  and tohoefener 
1983). Stream depth was usually less than 3 f t ,  
with widths varying from %O to 50 ft; sampled 
stream length varied from 158 t o 350 P t .  Legal 
4escriptions of sample s i tes ,  road numbers, and 
stream names are l is ted in t a b l e  I .  Sufficient 
water was not found i n  the interiors o f  management 
units 1 and 3 (f ig.  I ) .  However, water was present 
just off these units along FS 406 and FS 402; f i s h  
collected a t  those s i tes  (1-1, 1-2, 1-4, 3-2, 3-3, 
and 3-4) were probably representative of f ish that 
would have been i n  the interiors of units I and 3 
during wetter years or seasons. 

Figure 1.--Fish collecting s i tes  (circles) ,  access 

Water and bottom substrates were characterized 
on each s i t e  ( table 2 ) .  The streams a t  collection 
s i tes  1-2, 1-4, 2-4, 4-1, and 4-2 were clear and 
f1 owi ng  (1 oti c) , with sand or gravel substrates. 
Sites 2-2, 1-1, 1-4, 3-3, and 4-4 were charac- 
ter i  zed by cT ear or stai ned (co1 oredl water that 
most 1 i kely occurred i ntermi ltently duri ng dry 
seasons. S i t e  3-1 was similar do these five b u t  
had firmer channel substrates and water was found 
here throughout t he  year. Sites 1-3, 2-3, and 3-4 
were t y p i f i e d  by s t i l  l ( len t ic )  shallow water over 
a s o f t  substrate w i t h  some deep holes present. 
Si Ges 2-1 and 4-3 had intermittent bodies of deeper 
water over a s o f t  substrate* 

Henry A. Pearson, Southern Forest Experiment Station, USDA Forest Service, Pineville, L A  71350; James L. 
Wolfe, Archbold Biological Station, take Pl acid, FL 33852; and Renne R .  lohoefener, National Marine and 
Fisheries Service, Pascagoula, MS 39557, 



S i t e  Location ( I  n tersect ionj  

1-1 Unnumbered road and unnamed creek in T.45, R.IEW, Sec. 34. 

1-2 Road 402 and Saucier Creek in T.55, R.lIW, Sec. 3. 

1-3 Unnumbered road and Saucier Creek in  T.5S, R . l l W ,  Sec. 27. 

1-4 Road 401 and unnamed creek in  T.4S, R , 1 1 W ,  center Sec, 15. 

2-1 Road 402 and unnamed creek in  T.5SY R . l O W ,  Sec. 5. 

2-2 Road 402E and unnamed creek i n  T.45, R.lOW, j c t .  Secs. 31 and 32, 

Bigfoot Horse Tra i l  and Bridge Creek in  T.45, R.lOW, Sec. 32. 

2 -4 Natural waterfa l l  on the Tuxachanie Creek about 165 f t  north of the  confluence of the Bigfoot 
Creek i n  T.5SY R . l O W ,  Sec. 4. 

Road 440 and Tuxachanie Creek in  7.45, R . l O W ,  Sec. 29. 

3 -2 Road 401 and Wolf Creek in' T.4SY R. lOW,  Sec. 17. 

3-3 Road 401 and Tuxachanie Creek in T.4S, R . l O W ,  Sec. 18. 

3 -4 Road 401 and unnamed creek in  T.4S, R . l l W ,  Sec. 13. 

4-1 Road 402 and Tuxachanie Creek i n  T.55, R. lOW,  Sec. 4. 

Bigfoot Creek about 115 f t  north of i t s  confluence with Tuxachanie Creek in  T.5S, R , l O W ,  See. 4. 

4 -3 Road 402 and i n  unnamed creek i n  T.5S, R. lOW,  j c t .  Secs. 3 and 4. 

4 -4 Road 420E and Bigfoot Creek in T.4SY R l O W ,  Sec. 22. 

Table 2.--Water and subst ra ta  cha rac te r i s t i c s  of streams sampled 

Water Bottom s t r a t a  
Depth Shall ow Deep Aquatic Debrl s 

S i t e  Min. Max. ( 4 . 0  f t )  (>1.0 f t )  Type Qua l i ty  Streambed plants  Roots Fine Large 

1 en t i c  
l o t i c  
l e n t i c  
l o t i c  
1 en t i  c 
l e n t i c  
l e n t i c  
l o t i c  
1 o t i  c 
l o t i c  
l e n t i c  
1 en t i  c 
1 o t i  c 
l o t i c  
l e n t i c  
1 en t i  c 

s ta ined 
c l ea r  
s t a i  ned 
c l e a r  
c l e a r  
c l  ea r  
turbid  
c1 ear 
c l e a r  
s t a  i ned 
turbid  
turbid  
c l e a r  
c l e a r  
turbid  
s t a i  ned 

sand 
sand/gravel 
c l  ay 
sand/ gravel 
c l  ay 
cl  ay 
c l  ay 
sandlcl ay 
gravel /el  ay 
c l  ay 
c l  ay 
c l  ay 
sandlgravel 
sandy 
c l  ay 
gravel 



METHODS FSdD PROCEDURES 

Fish sampf ing was accomplished during 2 days, 
October 5 and October 1 2 ,  1981. October 5 was a 
sunny and calm day; October 12 was a cloudy and 
calm day. Water temperature throughout the 
collection period was 24 - + 2 OG. 

Fish were collected by el ectrofishing and dip 
netting. A backpack electroshocker with a gas 
powered generator was used (Model BP-lC, Goffelt 
Electronics Go., Inc., Englewood, G O )  with direct 
current a t  about 150 watts (480 vo1 t s )  . A1 1 s i tes  
were electrofished. Usually the streams were so 
laden with snags and debris that a seine could not 
be used. I n  the two instances when seining was 
used (table 31, no species of fish were collected 
t h d t  had not been previously co1 lected by electro- 
fishing. Collected fish were field-fixed -in 10- 
percent formal in; these fish were la ter  washed and 
preserved in 40-percent i sopropyl a1 coho1 and 
stored a t  the Mississippi State University Research 
Center, Nati onal Space Techno1 ogy Laboratory 
Station, Mississippi . 

References used to name and identify fishes 
col 1 ected during this survey were: Bl a i r  and others 
(19581, Cook (1959), Douglas (19741, Eddy and 
Underhill (1969), Lee and others (19801, and 
Smi th-Vani z f 19681. 

RESULTS AND DISCUSSION 

Twenty-six species of fish representing 11 
families were collected ( table 4 j ,  Most species 
had been reported earl i e r  from Mi ssi ssi ppi (Seehorn 
1975); some had not been previously reported, 
Sorensenk index was used to obtain similarity 
values (Odum 1971). Management units 2 and 4 were 
the most similar in terms of fish species collected 
from drainage waters (table 5 ) .  This was as 

Table 3.--Stream sample methods 

expected, because both are part of the Tuxachanie 
Creek watershed. Management units 1 and 2 were 
second in terms of fish similarity; Saucier Creek 
and Tuxachanie Creek, which traversed the Wo 
units, were of similar quality* Other mnagement 
units had similar fish indexes. Comparison of fish 
diversity among s i tes  showed s i tes  2-2 and 3-1 t o  
have the greatest sim3iarity ( 6 3  percent) ( t a b l e  6 j l  
Ten s i tes  had fish species>imilarity indexes o f  40 
percent or greater, while 9 si tes  had no similar$ t y *  

COLLECTED FISH SPECIES 

Representative specimens were collected f rom 
I1 fish families; some species were found on a1 1 
four management units and a few were found on only 
one unit ( table 4). The following sections l i s t  
the species collected by family a1 ong with other 
pertinent i nformati on, 

Family Petromyzonti dae 

One 1 amprey 1 arva (ammocoete) was coll ected i n 
management unit 2 that could not be identified to  
species; i t  was probably Ichthyonryzon gagei, the 
southern brook Iam~hrev. m~revs 

a " 

may be found i n ~ i s s i  Gippi waters: parasitic 
chestnut 1 am~rev ( I .  castaneus). ~ a r a s i  t i c  s i lver  . " 

lamprey (L. unicuspi on14 from the 
Mississippi River) , and two nonparasitic forms--the 
southern brook lamprey and least brook lamprey 
(Lampetra aepyptera) . 

Family Angui 11 i dae 

Two specimens of Asnerican eel (Anguilla 
rostrata) were collected: one in management unit 1 
and one in management unit 4. This eel i s  a 
catadromous species that moves into freshwater 
prior to an oceanic migration. Eels were often 
observed b u t  rarely collected. 

Date El ectrofi shi ng 
s amp1 ed Seining D.C. 

Si te  in 1981 Area Ti me Area Ti me Watts Volts 

f t2  minutes f t 2  minutes 

5 Oct 
12 Oct 
5 Oct 

12 0ct 
5 Oct 
5 Oct 
5 OcL 

12 Qct 
12 Dct 
12 Oct 
12 Oct 
12 Oct 
5 OcL 

12 Oct 
12 Oct 
5 Oct 



Table 4.-- 

Study Site  Number 
Species 1-1 1-2 1-3 1-4 2-1 2-2 2-3 2-4 3-1 3-2 3-3 3-4 4-1 4-2 4-3 4-4 

: chdhycmyzsn spp. 4. 
lamprey 

1 

P 

Redf i n pickerel 
Notropi s rosei pi nni s 

Ckerryf i n shiner 
M. 
- F e r  
N. texanus - 

Weed shiner 
Erimyzon sucetta 

Lake chubsucker 

Black madtom 

Fundul us notatus 
m t - m i  nnow 
F. notti - 

S m a d  topmi nnow 
F. olivaceous - 

Bl ackspotted topmi nnow 
Labi desthes siccul us 

Brook si 1 versi de 
El assoma zonatum 

Pygmy s- 
Lepomi s gul osus -- 

Warmouth 
L .  macrochi rus 

Longear sunf i sh 

1 

Percina n i  grofasciata 2 
B l  ackbanded darter 



Table 5.- 

Management Unit 
Management Unit 2 3 4 

L' Odum (1971). 

Table 6.-- 

Si te  
Si te  

L1 Muel 1 er-Domboi s and El lenberg (1974). 

Family Esoci dae 

Sixteen Pickerel of two subs~ecies (Esox 
americanus ameri canus and g.2. vermicul a t ~ w e r e  
co1 lected. 

Family Cypri ni dae 

The cherryfin shiner (Notropis roseipinni s )  
i s  common in small Coastal P1 ai n s t  7 ow 
over a sand or gravel substrate. Fifty-seven 
cherryfin shiners were collected in three of the 
four management units. The flagfin shiner (N, 
signipinnis) prefers larger streams and i s  &re 
conmon in stained water, fhi rteen f1 agfin shiners 
were collected in a11 four management units. The 
weed shiner (&. texanus) was found in larger 
streams with sandy substrates; 39 were col leeted 
from 2 range units. 

F ami 1 y Ca tos tomi dae 

Of the 15 Erimyzon spp. adults collected, al l  
were lake c h u b s m ( E .  sucetta). They were 

found in a1 1 range units. A1 though many juveni 1 e 
Erimyzon spp. were collected, some may have been 
sharpfi n chubsuckers ( E .  tenui s ) .  However, most 
specimens were taken i n  s % m l e n t i c )  water--a 
characteristic of E ,  sucetta. Chubsuckers may be a 
good indicator of xabi t a t  qua1 i ty because they are 
intolerant of stream si 1 t a t i  on (Boschung and others 
1983). 

The black tai  1 redhorse (Moxostoma oeci 1 urumf 
i s  most common in mediumsized streams + w i t  gravel 
bottoms. Only four redhorses were collected in two 
management units. 

Fami ly Ic tal uri dae 

The ye1 1 ow bull head (Ictal  urus natal i s )  i s  
commonly found in small, vegetated b m f  clear 
water, Three bull heads were co1 lected in three of 
the four management units. The black madtom 
{Norturus funebris) i s  not comon b u t  may be taken 
i lo t ic  streams that have sandy to gravelly 
bottoms. Only one black madtom was collected in 
management unit 4. The speckled madtom (N. - 



leptacanthusf Lends to be more comon than the 
i n  wch the same habitat. 

Fami l y Perci dae 

Fami 1 y Aphredoderi dae 

The p i  rate perch ( sayanus) i s  
comon i n  sf ow or s t i  l1 waters with abundant 
aquatic p l a n t  cover. A t o t a l  o f  four p i r a t e  perch 
were collected from three management units. 

Fami l y  Cypri nodonti dae 

The b1 ackstri cre to~rni nnow (Funduf us notatus) 
and b l  ackspotted tbpmi nhow (F. 
diff icult  t o  identify. The pr 
the predorsal stripe was found to be the w s t  con- 
sis tent  charac te~ and seemed to separate the spe- 
cies in about the expected ratios (Brown 1956). 
Fundulus nodatus and F. olivaceous both prefer 

t thz 1 s to be rnore 
common in the clearer, faster  flowing streams that 
have a hard substrate (Boschung e t  a l .  1983). 
Seven blackstripe topminnows were collected from 3 
management units while 68 blackspotted topminnow 
were collected from al l  4 units. 

The starhead topminnow (f. notti 1 i s  a common 
topminnow in s t i l l  to sl ow-moving streams and can 
be found with a variety of substrates. Thirty-two 
starheads were col 1 ected from a1 1 four management 
units. 

Family Wtheri ni dae 

The brook si 1 versi de (Labi desthes siccul us) 
i s  an abundant surface f i s  - 
f1 owi ng  waters. Forty-nine were collected in the 
4 management units. 

Fami ly Centrarchi dae 

The banded pygmy sunf i sh (El assoma zonatum) 
prefers clear, s t i l l  water that i s  h e a v i l y -  
tated. We collected only two. The warmouth 
(Lepomis gulosus) i s  common in most waters b u t  pre- 

e r  with a soft  bottom and vegeta- 
ere collected. The bluegill ( L .  
bi qui tous b u t  prefers clear lentic 
tion; only two were collected. 

The dollar sunfish ( L .  marsinatus) i s  much less 
common than L l  or c, macrochirus; i t  pre- 
fers swam~s F;?n watzrs. Only two were 
coll ected: The 1 ongear sunf i sh ( L  ." megal oti s )  was 
the most comon sunfish col l e c t e 6  36 were 
collected in slow flowing streams. The spotted 

) i s  usually fair ly common in 
waters with dense cover, b u t  

on1 y 10 were col l ecled, 

Juvenile sunfish that had not developed 
diagnostic characters were i ncluded i n the category - - 
iepomi s spp. A total of 30 juveniles were 

d. 

The spotted bass (Micropterus 
prefers clear streams with deep po 
spotted bass was collected* 

The cypress darter ( E  theostoma 1 i s  
most common in lowland streams with some backwater 
areas, detritus, and a soft substrate. Only Wo 
were col 1 ec ted. The gul f darter (E, swai ni ) i s  
usually found in clear lot ic  streams with r i f f les  
dnd a srduei7v OF sandy substrate; two Here 
col lected. f i e  bl ackbanded darter (Perci na ni gro- 
fasciataf i s  most comon in lotic. reams 

gravel bottoms and r iff ies;  two were 
col l ected. 

The diversity of fish species found in streams 
a t  the selected s i tes  in the four management units 
of the Southern Evaluation Project, DeSoto National 
Forest, Mi ssi ssi ppi , were sampled duri ng a 2-day 
time period. A total of 417 specimens were 
coll ected, representing 11 famil ies, 16 genera, and 
26 species of fish. Several species of darters 
(Percidae) that had been previously collected a t  
these s i t e s  were not collected. There was no way 
to be sure that a1 1 species present were collected. 

The mi nnows or shiners fNotro~is SPP.) , chub- . *  - 
suckers (Erimyzon spp. ) , madt-w spp. ) , 
both bla to~mi nnow (Fund aceou s l 
and bl ackstkipe topmi r s  
(Etheostoma spp. and 
valuable indicators 
Particular attention 
genera when conducting future surveys. 
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Soils and Vegetation of the LongieaflSlash 
Pine Forest Type, Apalachicoia 

National Forest, Florida 

George W .  Tanner 

IPBSTMCT,--A 12,800 ac study site within the 
longleaflslash pine type, Agalachicola National Forest, was 
surveyed to characterize overstory and understory 
vegetation. Seven major forest types and 17 soil series 
were delineated, Longleaf p i n e  forest type occurred on 
31.0% of the area while planted slash pine occurred on 23.64 
of the area. Planted s l a s h  pine stands were grouped into 
three age categories: 9-18 yr, 19-38 yr and over 40 yr old. 
Titi and cypress areas, considered nongrazeable forest 
types, occurred on 30.0% of the area. The remaining area 
was in natural slash pine and savanna. Rutledge and 
Surrency soils were entirely associated with titi and 
cypress drainages and comprised 31.1% of the study site. 
Otherwise, Eiladen (21.9%7), Dunbar ( 1 4 . 2 % ) ,  Dsthan (10.0X) 
and Leefield (9.3%) were the major soil series, 

Most longlea5 stands had been commercially thinned to 
about 50 to 60 ft lac. In these stands, mean tree age was 
approximately 62 years old with mean tree height of 66 ft, 
Growth of planted slash pine tended to be best on the 
wetter, Bladen soil series than on moderately or well 
drained soils. Natural slash pine and savanna sites 
generally were sparsely wooded. Snag (2.4fac) and cavity 
(1.6/ac) densities were greatest in longleaf pine stands on 
Albany soil. 

Frequent prescribed burns have kept a hardwood midstory 
from developing. Gallberry, runner oaks, greenbriers, and 
saw-palmetto were the most common understory shrubs and 
produced approximately 200 to 300 lblac where they occurred, 
Herbaceous biomass reached maximum values (approximately 
2,500 lblac) within natural slash and savanna sites. A 
large portion of this forage was comprised o f  pineland 
threeawn and beakrush. Biomass production on these sites 
tended to decrease following the establishment of planted 
slash pine stands on them, Longleaf pine sites, though 
lower in herbaceous biomass, usually had a much richer 
assemblage of forage species. 

The rapidly increasing human population In 
the United States and World i s  placing higher 
demands on food and fiber products, Pine forests 
in the southern portion of the United States are 
well knom or utilized for their fiber producing 
potential but are lesser known or utilized f o r  

their red meat producing potential. Much of this 
forested region has an understory component that 
is amenable to grazing and browsing, but little of 
it is being utilized for red meat production. 
Therefore, on 25 September 1978, the Chief of the 
Forest Service approved the Range Evaluation 
Project, a project designed to determine the 
grazing potential within the major coniferous 

George M. Tanner, Associate Professor, Department of Mildlife and Range Sciences, University of Florida, 
Gainesville, FL 32611. This paper is a contribution (Journal Series No, 8254) of the Florida Agricultural 
Experiment Station, Gainesvllle, FL 32621, 



forest types in the south and to monitor the 
effects of livestock production on various 
edaphic, hydrologic, floral and faunal components 
of the forest ecosystems, Efforts of the study 
reported herein addressed the floral component, 
The purpose of the project was to inventory the 
understory and overstory vegetation on a 13,000 ac 
area vf longleaf /a lach  p i x  fzreat wit hi^ the 
Apalachicola National Forest (hYF), The work was 
conducted under Cooperative Agreement No. 19-306 
between the U. S. Forest Service and the University 
of Florida, 

Table 1. Code for forest type on aEaF study site, 
Liberty County, Florida. 

Denominator on 
map code Forest Type 

I. 
(A, longleaf Be slash) 

a, Turkey Oak Phase 
b, Bluejack Oak Phase 
c, Mixed Oak Phase OBJECTIVES 

The overall goal of this study was to 
inventory the vegetation on the Apalachicola 
National Forest study site prior to the 
installation of four grazing treatments, To 
accomplish this goal the following objectives were 
formulated: 

11, Pine-Palmetto Flatwoods 

a,  Longleaf Pine Phase 
6, Slash Pine Phase 

III, Savannahs 

1) To delineate the major plant communities 
based on overstory, forest type and soil 
series, and 

2) To quantitatively describe species 
composition and cover of overstory and 
understory components, age, height and 
dbh of trees, and current year's growth 
of browse and herbage. 

a, Verbisina Phase 
b. Pleea Phase 
c, Hypericum Phase 

a. Hardwood Phase 
b. Holly Phase 
c .  Cypress-Black Gum Phase 
d. Black Gum Phase STUDY AREA DESCRIPTION 

Location 

This study was conducted along the western 
boundary of the Apalachicola National Forest (ANF) 
in Liberty County, Florida (Figure I ) .  
Specifically, permanent study plots were located 
in U.S. Forest Service compartments 26, 27, 28, 
29, 67, 69 and 72. The compartments were located 
in Townships 3 and 4 South and Ranges 8 and 7 West 
and comprised approximately 12,800 ac.  This area 
is approximately 20 mi south of Bristol, Florida 
along State Xoad 12. 

a. Titiphase 
b. Pine Titi Phase 

a. Sweet Bay Phase 
b. Mixed Bay Swamps Phase 

a. Cypress Domes 81 
b. Cypress Black-Gum Phase 8 2 
c. Cypress Stringers 83 

Forest types and soil series had been mapped 
previously by the U.S. Forest Service (Fig. 2-6). 
Map codes for the forest type (denominator) and 
soil series (numerator) designations are given in 
Tables I and 2, respectively. 

VIII. Southern Mixed Hardwood Forest 9 0 

IX. 
Climate 

a, Bydric Hardwood Swamp 101 
b. Cypress Gum Swamps 102 Total rainfall was quite variable during the 

3-yr span of this study. In 1979, two hurricanes 
passed near Florida in the month of September 
which resulted in 18 in of rainfall being recorded 
in Blountstown, Florida with 72.7 in for the 
annual total. No other major rainfall event 
occurred during the study period, Total rainfall. 
decreased in 3980 and 1981 with 51 -2 and 48.4 in, 
respectively. Low rainfall in April and June 1981 
augmented the droughty conditions on the study 
site. 

X I I .  Slash Fine Fiat 140 

XITI, Pine Plantation 150 

Air temperatures in this region usually are 
mild in the winter to hot in the sumer. Periodic 
freezing temperatures associated with cold fronts 

are cornon during the winter months. July and 
August u s u a l l y  are the hottest months with air 
temperatures occasionally reaching 100°F, 



Figure 1. Location of the Apalachicola National Forest study site, Liberty County, Florida. 

Geology and Soils 

Geology of the ANF region was described in 
depth by Clewell (1971). The study site for this 
project and the entire ME' lies within the Gulf 
Coastal Lowlands land form, This land form has 
been divided into two physiographic units based on 
topography: the Apalachicola Coastal Lowlands and 
the WoodvilLe Karst Plain. The study site was 
Located in the former unit. 

The bedrock of this unit is limestock and 
dates no later than to t he  early Miocene, This 
limestone reaches depths of approximately 200 feet 
near the Apalacbicola River. Positioned above the 
bedrock, various Miocene clastics are found. 
Surface soils are derived from Pleistocene sands, 
Although the Apalachicola Coastal Lowlands are 
higher in elevation than the FioodviLle Karst 
Pla in ,  they are more swampy due to a perched water 
table  above the impenetrable bedrock. 

Seventeen soil series were identified on the 
study area (Table 3). These soils typically have 
sandy loam or loamy sand surface horizons. Soils 
other than the w e l l  drained series have moderate 
amounts o f  clay material in the B horizons, 
Variation in drainage classifications ranged from 
very poor ly  drained to excessively drained. &re 
detailed descriptions of these soil series are 
presented in the Appendix, 

The two very poorly drained soil series, 
Rutledge and Surrency, comprised 30.1% of the 
entire study area (Table 3). These soils were 
restricted to drainages, Within the Compartment 
28-29 pastures, these soils comprised 43.2% of the 
area, 

Bladen soils (poorly drained) were the next 
two most dominant series, covering 21.9% of the 
area overall. This series occurred mostly in the 
Compartment 72 and 26-27 pastures, 39.5% and 
4 7 . 2 % ,  respectively. The "somewhat poorly 
drained'hoils, mainly of the Leef ield and Dunbar 
series, generally were uniformly disrributed 
throughout the four pastures. "Well drained" 
soils were Least prevalent in the Compartment 
67-69 pasture, totaling only 6.5% of the area, 

Forest Types 

Forest type delineations were according to 
Clewell" (1971) descriptions, Seven major 
overstory forest types were located within the 
study area (Table 3). Clearcuts were not 
identifiable from the maps, however approximately 
100 acres in Compartment pasture 28-29 and 200 
acres in Compartment pasture 25-27 were clearcut 
imediatelg prior to this study, 

Within the entire study area, natural 
longleaf pine (29.12) , planted slash pine (23.6%) 



Table 2, Code for soil types on ANF study sites, 
Liberty County, Florida. 

Soil Series 
Kumerator on 
map code Drainage 1 

Rutledge Serres 
Surrency Series 
Dorovan/Paanlieo Muck 
0s ier 
Coxville & Rains 
River Swamp 
Wumaqueptic Psamaqueats 
Plumer 
Bladen 
ChipLey 
Leon 
Talquin 
Albany 
Leef ield 
Dunbar 
Sapelo 
Blanton 
Ort ega 
Foxworth 
Kershaw 
Troup 
Fuquay 
Dot han 
Faceville 
Alp in 

ii"PD 
VPD 
VPD 
VPD 
PB 

PD-SWP 
PD 
Pil 
PI3 
SPD 
PD 
SPD 
S PD 
SPD 
SPD 
PII 
MWB 
WLf 
m 
ED 
WPI 
WB 
WD 
kl'D 
I$@-ED 

'VPD = very poorly drained, PD = poorly drained, 
SPD = somewhat poorly drained, W = moderately 
well drained, "Wl = well drained, ED = excessively 
drained. 

and titi swamps (23.2%) were the most dominant 
forest types (Table 3). Not all forest types were 
equally distributed among the four pastures. The 
remaining areas of longleaf-oak stands were found 
only on well and excessively drained soils and 
existed only in Compartment pastures 28-29 and 
67-69, Approximately 450 ac of this forest type 
had been clearcut and planted to slash pine in 
Compartment pasture 28-29. Longleaf stands 
occurred throughout the study area but were most 
predominant in Compartment pastures 28-29 (1,356 
ac) and 67-69 (1,174 ac). Seventy-three percent 
of all natural slash pine acreage was located in 
Compartment pasture 26-27. Planted slash pine 
stands also occurred throughout the study area, 
however, this forest type was most predominant in 
Compartment pastures 24-27 (28.1%) and 72 (42.32)' 
The savanna coaununity, though small in acreage, is 
unique to this area of Florida and the ANF, The 
majority of this cornunity that remained on the 
study site was located f n  Compartmene pasture 72. 

Titi swamps occupied 42,R and 31.9% of 
Compartment pastures 28-29 and 67-69, 
respectively. Cypress swamps, though usuaLLy 
small in total acreage, were associated with the 
drainage standards, Their linear and/or 
dendrltic configuration may cause problems in 
grazing distribution. 

Each natural forest type generally was found 
to be strongly associated with two or three soil 
series, Although longleaf stands occurred on I0 
of the 17 s o i l  series, the majority of this forest 
type occurred on Leefield and Dunbar soils. 
Longleaf-oak stands were restricted solely to the 
very dry, deep sands. Approximately 88% of 
natural slash stands and 47% of the siiiianna was on 
Bladen soils. The major portion of both titi and 
cypress swamps was on Surrency ssi2.s. 

Slash pine plantations were found on I1 of 
the 1 7  soil series, However, the majority of 
planted slash pine acreage was on Dunbar (402) and 
Bladen (37%) soils. 

VEGETATION SMPLLNG 

Design and Intensity 

Vegetation smpling was restricted to areas 
of natural pine or planted pine, clearcuts to be 
planted to pine and a savanna. Titi and cypress 
swamps, the other two major communities on the 
study site, were not sampled since they provided 
very little herbaceous forage andlor were quite 
impenetrable by man or beast. Therefore, it was 
felt that these two communities would receive 
limited use by livestock. Clearcuts were site 
prepared for planting during this study, 
Permanent plot markers were destroyed, therefore 
data from these plots are incomplete, 

Within those comunities being inventoried, 
eight soil types were sampled. These eighr soils 
represented three general drainage 
classifications: poorly drained, somewhat poorly 
drained, and moderately to excessively well 
drained. 

Sampling Frequency and Duration 

Herbage and browse were sampled during winter 
(Jan-Feb 1980), spring (April-May 1980) and fall 
(Oct-Nov 1980 and August 1981). In spring and 
winter, only species composition and utilization 
of and Browse were measured; all 
vegetation measurements were recorded during the 
fall sampling periods. 

Sampling Techniques, Measurements and Descriptions 

herstory Trees 

Overstory trees (stems more than I in DBH) 
were sampled by a plotless technique around each 
sample point, Pines were measured for 1) basal 
area in ft2/ac using a ten-factor prism, 2) DBW o f  
prism-recorded trees with a DBN tape, 3) height of 
a representative dominant tree with a clinometer, 
and 4) tree age from increment boring of the 
nearest tree within the northwestern quadrant ar 
each sample point In natural stands or from U,S, 
Forest Service records within plantations, Snags, 
defined as any dead tree more than LO ft tall and 
10 inches DBH, were counted within a 33 It radius 
of each sample point. 



Figure 2, Forest type and soil serFes combinations (see Table 2 and 3 for codes) on Compartments 26 and 27, 
ANF study site, Liberty County, Florida. Stars indicate vegetative sample locations. 

Figure 3. Forest type and soil series combinations ( s ee  Tables 2 and 3 for codes) on Compartments 28 and 
29, ANF study site, Liberty County, Florida. Stars indicate vegetative sample locations, 



Table 3 . Overall total area (acres) and proportion f % )  df overstory forest type - so41 series cornbfnations on the entire ANF study s i t e ,  
Liberty County, Florida. 

Forest Type' 
Drainagez 

Soil S-erles Class LL-0 LL NS PS Sa v Titi Cypress Total 

Rut l ege 
Surrency 
Bladen 

Sapelo 
Chipley 
Talquin 
Albany 
Leefield 
Ounbar 
Leon 
Blanton 
Foxworth 
Dothan 
Troup 
Fuquay 
Kershaw 

VPD 

VPO 

PO 
PO 

PD 

WD 

PO 

SPD 

SPD 

SPD 

SPO 

M D  

WO 
WD 

WD 

WD 

ED 

Tota 1 

ILL-0  = longleaf pine- oak, LL = longleaf pine, NS = natural slash pine, PS = planted slash pine, Sav = Savanna, Titi = Titi Swamp, Cypress = 
Cypress swamp. 

ZSee Table 2 .  

Mids to ry  T r e e s ,  Shrubs  and Vines  o f  s p e c i e s  w i t h  g r e a t e r  t h a n  10% cover  was 
o c u l a r l y  e s t i m a t e d .  Other  he rbage  s p e c i e s  were  

Midstory t r e e s ,  s h r u b s  and v i n e s  (s tems 3 l i s t e d  a s  p r e s e n t .  Also,  a r e a l  cover  of l i t t e r  
i n  DBH and > 5 f t  h i g h )  were measured w i t h i n  and bareground was o c u l a r l y  e s t i m a t e d  on each  
c i r c u l a r  m i l a c r e  p l o t s  ( r a d i u s  = 4 4 . 7  i n )  c e n t e r e d  q u a d r a t .  
on each  sample p l o t .  S p e c i e s  w i t h i n  t h i s  c a t e g o r y  
were  measured f o r  canopy cover  (%) and h e i g h t  ( f t )  RESULTS 
by s p e c i e s ,  Also,  t h e  number of measured p l a n t s  
o f  e a c h  s p e c i e s  was r ecorded .  O v e r a l l  S p e c i e s  Composition 

Browse 

The c u r r e n t  y e a r ' s  growth of t r e e s ,  s h r u b s ,  
and v i n e s  w i t h i n  5 f e e t  o f  t h e  ground (browse) was 
measured on a 9.6 f t 2  c i r c u l a r  p l o t  randomly 
l o c a t e d  i n  t h e  immediate v i c i n i t y  o f  each  
permanent sample p o i n t .  The c e n t e r  o f  t h e  9.6 f t 2  
p l o t  was l o c a t e d  65.7 i n  from permanent p l o t  
c e n t e r s .  F o l i a r  cover  o f  each  browse s p e c i e s  was 
o c u l a r l y  e s t i m a t e d .  S p e c i e s  w i t h  l e s s  t h a n  10% 
c o v e r  were  r ecorded  a s  p r e s e n t .  C u r r e n t  y e a r ' s  
growth of each  browse s p e c i e s  w i t h  g r e a t e r  t h a n  
10% canopy cover  was c o l l e c t e d  ( c l i p p e d )  
s e p a r a t e l y ,  oven d r i e d ,  and weighed t o  de te rmine  
p r o d u c t i o n  (Lbs/ac)  and p e r c e n t  b o t a n i c a l  
compos i t ion  by we igh t ,  A t h r e e  d imens iona l  c l i p  
was used.  

Herbage ( g r a s s e s ,  g r a s s l i k e s  and f o r b s )  were 
measured withLn 2 ,  2 . 7  f t 2  q u a d r a t s  randomly 
l o c a t e d  a t  each  sample p o i n t .  T o t a l  he rbage  
weight  ( IbJac )  f o r  each s p e c i e s  r o o t e d  i n  t h e  
q u a d r a t  was de te rmined  by c l i p p i n g  and weighing i n  
t h e  f i e l d ,  A s e l e c t e d  number o f  samples  was 
r e t u r n e d  t o  t h e  l a b ,  d r i e d  a t  60°C f o r  48 h r  and 
weighed f o r  d r y  weight  convers ions .  F o l i a r  c o v e r  

Taxonomic nomenclature  fo l lowed  Radford,  
Ahles  and B e l l  (1968) f o r  f o r b s  and woody p l a n t s ,  
Hi tchcock (1935) was used f o r  g r a s s e s .  

Four teen  t r e e  s p e c i e s  were encoun te red  w i t h i n  
t h e  sample f o r e s t  t y p e  s o i l  s e r i e s  combinat ions  of 
t h e  e n t i r e  ANF s t u d y  s i t e  (Table  4 ) .  Longleaf  
p i n e  s t a n d s  had n i n e  s p e c i e s  encoun te red .  Bladen 
s o i l s  had t h e  l e a s t  number of t r e e  s p e c i e s  w h i l e  
t h e  d r i e r  s o i l s  had more s p e c i e s ,  S e v e r a l  oak 
s p e c i e s  were common on t h e  d r i e r  s o i l s ,  

Shrub s p e c i e s  were  more d i v e r s e  and common 
t h a n  t r e e s .  Thir ty-one sh rub  s p e c i e s  were 
recorded  on t h e  ANF s t u d y  s i t e  (Table  4 1 ,  
G a l l b e r r y  { I l e x  ) was t h e  most u b i q u i t o u s  
s h r u b  s p e c i e s ,  o c c u r r i n g  t o  some degree  i n  a l l  
f o r e s t  t y p e  - s o i l  s e r i e s  combina t ions  except  PS4- 
-Chipley. Bedding of Bladen s o i l s  i n  PS9 and PSI9  
s t a n d s  appeared t o  be r e s p o n s i b l e  for t h e  
i n c r e a s e d  occur rence  of g a l l b e r r y  over NS si tes,  
PS39 s i t e s  were  n o t  bedded and g a l l b e r r y  was not  
a s  common, G a l l b e r r y  occur rence  appeared t o  be 
d i m i n i s h i n g  on Dunbar s o i l s  p l a n t e d  t o  s l a s h  p i n e ,  
T h i s  t r e n d  was n o t  a s  e v i d e n t  on Dothan s o i l s ,  



Shrub occurrence generally was much less 
frequent on Baiden soil ~ h a n  on the other, much 
drier soils, Shrub species most comon on BLaden 
soils were St. John's-wort f ascicu- 
latum) and blackberry (Rubus s the drier 
soils, excluding the excessively drained Kershaw 
series, g a l l b e r r y  and dwarf huckle- 
berry dumosa) were most comon. 
Longlea s naturally on these soils, 
Clearcutting, site preparing and planting these 
sites appeared to initially increase blackberry 
and ground blueberry occurrence but decrease 
gallberry and wax myrtle cerifera) 
occurrence. 

Only nine vine species were recorded on the 
ANF study site, five of which were Smilax species 
(Table 4). Smilax bona-nox was the most comon 
vine, 

Forty-two grass species were recorded within 
the entire ANF study site [Table 4). Pineland 
threeam (Aristida stricta), commonly called 
wiregrass, was the most ubiquitous grass species 
occurring in all forest type - soil series 
combinations. Low panicums, a complex of several 
Dichanthelium species, also occurred in all study 
sites. Site preparation (chopping and bedding) 
did not have apparent deleterious 
wiregrass abundance, 
eabanisii) and broomsedge (4. * ' " 

most comon bluestems. 
) was found mostly on drier soils, I3Yg 

), a very desirable grass, 
was measured only in longleaf pine stands. Other 

Figure 4. Forest type and soil series decreaser grass species encountered on the M F  
combinations (see Tables 2 and 3 for codes) on study site were yellow nutans? and 
Compartment 72, h\iF study site, Liberty County, switchgrass 
Florida, Stars indicate vegetative sample and maidencane (x. hemitomon), 
locations, 

F i g u r e  5 ,  Forest type and soil series combinations (see Tables 2 and 3 for codes) on Contpartment 67, M F  
study site, Liberty County, Florida. Stars indicate vegetative sample locatisns. 



Table 4. Nmber of specie*  enceuntered within sampled f o r e s t  type-sail s e r i e s  combinations within  the enrire AtJP s tudy site, P l o r i s .  

Tree* 

Shrubs 

Vinee 

Graaees 

G r a s d i k e s  

Forbs 

LeguEaea 

Ferns  

Other  

LL 

Bt LE DU klT DO T a t a l  

2 4 2 2 7 9  

13 12 8 12 24 26 

4 3 1 3 1 3 8  

13 14 8 8 27 32 

3 4 4 3 4 5  

25 24 12 19 45 58 

T 10 4 7 10 11 

t l 0 i i l  

3 1 1 2 3 3  

PS 9 

BL CN DU RE T a t a l  

1 3 3 5 3  

1 7  T 16 I4 28 

1 3 1 6 6  

17 7 26 14 30 

4 0 8 4 9  

24 I5 31 2 1  48 

1 4 3 7 8  

1 1 1 1 1  

3 2 3 3 3  

as39 -- 
Total BL Llt 

8 4 1  

14 f l  5 

7 1 0  

24 14 i 3  

6 3 3  

36 24 16 

8 2 0  

1 1 0  

3 3 3  

Forest typea: 
LL - longleaf p i n e ,  MS - batural slash p i n e ,  Pf9 = Planted s l a s h  pine 9-80 y r  old, PSI9 = Planted atash  pine 19-38 y r  aid, PS39 - Planted slash p i n e  
g r e a t e r  than 39 yr o l d ,  Sav = Savanna, CC = c l e a r c u t .  So i i  series: dZ * Albany, BL * Bladen, BT - Blanten, CH - Chiplay, DO - Dothan, DU - Dunbar, 
BE Eerahakt, Li? a Leefieid. 

# and S c l e r i a  s p e c i e s  
g roups  were  t h e  most c o m o n  g r a s s l i k e s  encoun te red  
(Table  4 ) .  These s p e c i e s  were  seldom i n  f l o w e r  
t h e r e f o r e  i m p o s s i b l e  t o  d i s t i n g u i s h  a t  t h e  
s p e c i f i c  l e v e l ,  G r a s s l i k e  s p e c i e s  tended t o  be 
more c o m o n  on t h e  w e t t e r  Bladen s o i l  s e r i e s .  

Forbs  comprised t h e  l a r g e s t  s p e c i e s  group 
among t h e  v e g e t a t i o n  (Table  4 ) .  A t o t a l  o f  78 
f o r b  s p e c i e s  o r  s p e c i e s  groups were d i s t i n g u i s h e d .  
G r a s s l i k e  g o l d a s t e r  ) was 
t h e  most u b i q u i t o u s  s i n g l e  s p e c i e s ,  o c c u r r i n g  t o  
some d e g r e e  i n  a l l  f o r e s t  t y p e  - s o i l  s e r i e s  
combinat ions .  The A s t e r  and - s p e c i e s  
g roups  a l s o  were  r ecorded  th roughou t  t h e  s t u d y  
a r e a .  

Na t ive  legume s p e c i e s  were  s c a t t e r e d  
th roughou t  t h e  s t u d y  a r e a  b u t  g e n e r a l l y  were n o t  
v e r y  c o m o n  (Table  4)  P e n c i l  f l o w e r  

b i f l o r a )  and Tephros ia  spp.  were two 
of t h e  more common legume s p e c i e s .  Bladen s o i l s  
tended t o  have t h e  f ewes t  legumes p r e s e n t .  

Only two f e r n  s p e c i e s  were  r ecorded .  Bracken 
f e r n  ( P t e r i d i u m  ) was v e r y  abundant  i n  
t h e  l o n g l e a f  p i n e  s t a n d s  and i n  s l a s h  p i n e  s t a n d s  
p l a n t e d  on t h e  d r i e r  s o i l s .  Mushroom s p e c i e s  were  
s c a t t e r e d  th roughou t  t h e  ANF s t u d y  s i t e  bu t  were 
n e v e r  v e r y  comon .  

Overs to ry  T r e e  Pa ramete r s  

For  t h e  e n t i r e  ANP s t u d y  s i t e ,  mean t r e e  age 
w i t h i n  sampled l o n g l e a f  p i n e  s t a n d s  ranged from 56 
t o  78 y e a r s  o l d  (Table 5).  T r e e s  on n a t u r a l  s l a s h  
p i n e  s i t e s  u s u a l l y  were  v e r y  s c a t t e r e d ,  However, 
one n a t u r a l  s i a s h  p i n e  s i t e  i n  t h i s  s t u d y  had a 
good stand s f  t r e e s ,  a v e r a g i n g  24 y e a r s  o l d .  T h i s  
s t a n d  may have been a r t i f i c i a l l y  seeded  b u t  n o t  
r ecorded  on USFS f i l e s ,  P l a n t e d  s i a s h  p i n e  s i t e s  
were s e g r e g a t e d  i n t o  t h r e e  age g roups  o f  
approx imate ly  1 2 ,  23 ,  and 40 y e a r s  o l d ,  

T r e e  h e i g h t  was q u i t e  uniform i n  t h e  l o n g l e a f  
p i n e  s t a n d s ,  a v e r a g i n g  between 6 3  and 70 f t  (Table  
5).  Tree  h e i g h t  o f  p l a n t e d  s l a s h  p i n e  was 
a f f e c t e d  by s o i l  t y p e ,  Minor i n c r e a s e s  i n  h e i g h t  

o c c u r r e d  on t h e  d r i e r  s o i l s ,  w h i l e  a v e r a g i n g  t r e e  
h e i g h t  on Bladen s o i l  showed abou t  a  20 p e r c e n t  
i n c r e a s e  between t h e  age  c a t e g o r i e s ,  These  
i n c r e a s e s  o f  t r e e  h e i g h t  on Bladen s o i l s  by 
p l a n t e d  s l a s h  p i n e  r e s u l t e d  i n  t a l l e r  t r e e s  
(43 t 9 f t )  by age 23  t h a n  of s l a s h  p i n e  i n  a 
n a t u r a l  s t a n d  (35 L 3 f t ) .  

Average DBH w i t h i n  t h e  l o n g l e a f  p i n e  stands 
ranged between 10.4 and 1 2 , 3  i n ,  b u t  was o n l y  8,O 
i n  t h e  younger n a t u r a l  s l a s h  p i n e  s t a n d  (Table  5), 
P l a n t e d  s l a s h  p i n e  on Bladen s o i l s  had l a r g e r  mean 
DBB measurements t h a n  t h e  d r i e r  s o i l s  f o r  b o t h  PS9 
and PSI9 age groups.  Mean DBH measurements f o r  
s l a s h  p i n e  on Bladen s o i l s  a p p a r e n t l y  d i d  n o t  
i n c r e a s e  th rough  t ime  between PSI9 and PS39 s o i l s ,  

Most of t h e  f o n g l e a f  p i n e  s t a n d s ,  had been 
c o m e r c i a l l y  t h i n n e d  and stumped, B a s a l  a r e a  
ranged from 38 t o  71 f t 2 / a c  among t h e  f i v e  s o i l  
s e r i e s  on which l o n g l e a f  was sampled (Table  51, 
The maximum v a l u e  was i n f l a t e d  due t o  un th inned  
l o n g l e a f  s t a n d s  on Leef i e l d  s o i l s  i n  Compartments 
67-69, Mean b a s a l  a r e a  i n  t h e  f o r e s t e d  n a t u r a l  
s l a s h  p i n e  s t a n d  was 72  f t 2 / a c .  

A l a r g e  d i s p a r i t y  o f  mean b a s a l  a r e a  e x i s t e d  
among t h e  s o i l  s e r i e s  i n  PS8 s t a n d s ,  r a n g i n g  from 
2 2  t o  75 f t 2 / a c .  Ch ip ley  and Kerskaw s o i l s  a r e  
v e r y  d r y  and no t  conduc t ive  t o  p l a n t e d  s l a s h  p i n e  
growth,  Mean b a s a l  a r e a  o f  PSI9  t r e e s  on Bfaden 
s o i l s  was l e s s  t h a n  I n  PS9 s t a n d s .  T h i s  change 
may have been due  t o  d e a t h  o r  t o  an  o r i g i n a l  lover 
s t o c k i n g  r a t e .  Mean b a s a l  a r e a  of PSI9  s t a n d s  on 
Dunbar and Dothan s o i l s  was abou t  50% g r e a t e r  rhan 
on Bladen s o i l s ,  Mean basal area i n  PS39--Bladen 
s t a n d s  was 14% g r e a t e r  t h a n  PSI9--Bladen s t a n d s ,  

Overs to ry  canopy cover  of Longleaf pine 
s t a n d s  was un i fo rm among t h e  s o i l  t y p e s ,  r ang ing  
from 41 t o  49% (Table  5 ) .  The n a t u r a l  s l a s h  p i n e  
s t a n d  had a n  a v e r a g e  58% canopy cover .  The 
r e l a t i o n s h i p  of a v e r a g e  canopy cover  among PS9 
f o r e s t  t y p e  - s o i l  s e r i e s  combinat ion was s i m i l a r  
t o  basal a r e a s  e s t i m a t e s  among t h o s e  s t a n d s .  The 
l owes t  canopy c o v e r  means were  on Chip ley  and 
Rershaw s o i l s  36 and 502, r e s p e c t i v e l y ,  Mean 
canopy cover  w i t h i n  p l a n t e d  s l a s h  p i n e  s t a n d s  on 



Table 5. Overall mean tree age, height, dbh, basal area, canopy cover, snag density, and cavity 
density within respective standard deviations, of dominant overstory trees within the sampled 
forest type - soil series combinations sf the entire AFiF study sire, F l o r i d a ,  

Forest ~ ~ ~ e '  Soil Series Age 

b Y r 1  

Be i g h  t Basal Area 

(i tL/aci 

Canopy Cover Snags Cavities 

(no, lac) (no. iac> 

LL Albany 5 2 
Leef ield 5 4 
Dunbar 7 8 
Blan t on 60 
Do than 5 6 

Bladen 13 
Chipley l i 
Cunbar 13 
Rershaw I 1 

PS 19 Bladen 2 3 
Bunbar 2 4 
Dot han 2 3 

PS39 Bladen 4 0 

'LL = Longleaf pine; NS = Natural slash pine; PS9 = Planted slash pine 9-18 years old; PSI9 = 

Planted slash pine 19-38 years old; PS39 = Planted slash pine greater than 39 years old. 

Bladen soils was similar among the three age 
categories. 

Understory Parameters 

arowse cover was generally greater in 
longleaf pine than among the other forest types 
with browse cover on Dunbar soils (6%) being the 
exception (Table 6). Within slash pine stands, 
browse cover was greatest in PS39 sites on Dothan 
soils (21%), Average browse cover never exceeded 
13% on the somewhat poorly drained Bladen soil. 
Herbage coverage was greatest within the natural 
slash pine forest type, averaging 74% and 126% on 
Bladen and Bunbar soils, respectively. Herbage 
coverage within the longleaf pine forest type was 
lowest on Leefield soils (26%) due mainly to 
recent prescribed burning in some areas and 
long-term Lack of fire in other areas. Herbage 
coverage averaged 90% in the nearly treeless 
savanna , 

This survey did not encounter many snags or 
cavities (Table 5). None were found in planted 
slash pines younger than 39 years old nor within 
the savannas. Of those snags and cavities 
tallied, the majority were in longleaf pine 
stands. Snag density ranged from 0.0 to 2.4/ac, 
Many of the snags had no cavities, probably 
indicating a short-lived existence of snags on 
this study area. 

Snag density was affected by several factors. 
First, the requirement of a 10'' dbb excluded some 
standing dead trees as the mean dbh of the 
dominant trees within the longleaf stands was 
about 12 in. Secondly, frequent fire causes many 
dead trees to burn and fall. And finally, several 
snags were found pushed down by stumping crews. Overall average browse biomass was highest in 

natural slash pine-- Dunbar (782 Iblac) and 
clearcut--Dotban (397 Ib/ac) Sorest type-soil 
series combinations (Table  7)- In both stands, 
gallberry was the dominant browse species, 
Gallberry also contributed a Large proportion of 
the total browse biomass in the longleaf pine 
stands. I n  addition, several species of oaks 
contributed significantly to browse biomass in 
Longleaf stands and in planted slash pine in dry 
soils. Growth of blackberry, as well as 
gallberry, is stimulated by soil disturbance 
associated with site preparation and bedding, 

Future snag surveys should use belt transects 
and should make some record of fallen trees. 
Reptiles and amphibians make up a Large component 
of Florida wildlife; therefore, fallen snags 
provide a significant amount of cover for these 
species, 

Mids tory 

The midstory component was defined as trees, 
shrubs, and vines with stems greater than I in dbh 
and more than 5 ft in height. Vegetation meeting 
these requirements was virtually non-existent 
within the sampled forest type - soil series 
combinations, Absence of a midstory component was 
due to frequent prescribed burns designed and 
implemented to retard development of that stratum, 

EsngLeaf pine stands typically had more 
browse species present, but biomass production was 
linited due to frequent prescribed burning. 
Runner oaks, dwarf huckleberry, ground blueberry 
(Vaccinium ) and greenbrier had rapid 



T a b l e  6, A~verage areal cover of browse, herbage, bareground and litter within 
sampled forest types soil series combinations of the entire ANF study site, 
Florida, Data were collected October - November 1980 and August 1981. 

drowse 
Herbage 
Bareground 
Litter 

Browse 
Herbage 
Bareground 
Litter 

Browse 3 2 
Herbage 4 8 
Bareground 6 
Litter 2 2 

Browse 28 
Herbage 2 6 
Bareground 5 
Litter 5 5 

Browse 6 12 16 
Eerhl ige  37 126 3 9 
Bareground 0 0 T 
Litter 5 1 0 5 1 

BZan t on Browse 18 
Herbage 5 4 
Bareground L 3 
Litter 14 

Kerskaw Browse 
Herbage 
Bareground 
L i t  r e r  

Do than  Browse 2 9 
Herbage 4 8 
Bareground i 
Litter 2 9 

old, PSI9 = Planted s l a s h  p i n e  19-38 yr old, PS39 = Planted slash pine greater 
than 39 yr old, Sav = Savanna, CG = clearcut. 



Table 7 ,  h e r a g e  f o r a g e  biomass w i t h i n  sampled f o r e s t  t y p e - s o i l  series 
combina t ions  o f  t h e  e n t i r e  ANF s t u d y  s i t e ,  F l o r i d a ,  Data  were c o l l e c t e d  
October  - Kovember 1980 and August 1981, 

S n i l  ser3es 

Bladen 

Chipley 

Albany 

L e e f i e l d  

Bunbar 

Blanton 

Kershaw 

Dothan 

Browse 4 0 38 180 3 9 4 7 
Herbage 1908 741 1643 1158 1875 

Browse 
Herbage 

Browse 
Herbage 

Browse 
Herbage 

Browse 
Herbage 

Browse 
Herbage 

Browse 
Herbage 

Browse 2 6 9 
Herbage 1155 

ILL = Longleaf  p i n e ,  NS = N a t u r a l  s l a s h  p i n e ,  PS9 = P l a n t e d  s l a s h  p i n e  9-18 y r  o l d ,  
PSI9 = P l a n t e d  s l a s h  p i n e  19-38 y r  o l d ,  PS39 = P l a n t e d  s l a s h  p i n e  g r e a t e r  t h a n  39 yr 
o l d ,  Sav = Savanna, CC = C l e a r c u t .  

regrowth f o l l o w i n g  f i r e  and comprised a  l a r g e  
p o r t i o n  of t h e  browse biomass l o n g l e a f  p i n e .  

Average he rbage  biomass e s t i m a t e s  were 
g r e a t e r  on n a t u r a l  s l a s h  p i n e  - Dunbar and PS19- 
Dothan s i t e s ,  2604 and 2336 l b f a c ,  r e s p e c t i v e l y  
(Table  7 ) .  Beakrush was t h e  most s i g n i f i c a n t  
c o n t r i b u t o r  on n a t u r a l  s l a s h  p i n e  - Dunbar s i t e s ,  
w h i l e  p i n e l a n d  t h r e e a m  was t h e  dominant he rbage  
s p e c i e s  on PS19-Dothan s i t e s .  h o n g  l o n g l e a f  p i n e  
s t a n d s ,  he rbage  biomass was lowes t  on L e e f i e l d  
s o i l s ,  P i n e l a n d  threeawn was n o t  decimated by t h e  
s i t e  p r e p a r a t i o n  methods used on t h i s  s t u d y ' s  
p l a n t e d  s l a s h  p i n e  s i t e s .  

Browse and he rbage  biomass y i e l d s  were 
r e g r e s s e d  a g a i n s t  t h e  r e s p e c t i v e  f o l i a r  cover  
e s t i m a t e s  w i t h i n  each  sampling q u a d r a t .  Browse 
cover  (BC) accounted f o r  48X of t h e  v a r i a t i o n  i n  
browse we igh t  (BE) and is d e s c r i b e d  by the  
f a l l o w i n g  e q u a t i o n :  

Likewise ,  he rbage  cover  (HC) accounted f o r  50% of 
t h e  v a r i a t i o n  i n  he rbage  we igh t  (HW) and is  
d e s c r i b e d  by t h e  f o l l o w i n g  e q u a t i o n :  
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soil. The A horizon is sand, fine sand, loamy 
sand, or loamy fine sand, 

Figure 6. Forest type and soil series 
combinations (see Tables 2 and 3 for codes) on 
Compartment 69, ANF study site, Liberty County, 
Florida. Stars indicate vegetative sample 
locations. 

APPENDIX 

Description of those soil series found 
on the AYF study site, Liberty County, Florida. 

RUTLEDGE SERIES 

The Rut ledge  series is a member sf the sandy, 
siliceous, thermic family of Typic Wumaquepts. 
These soils typically have b l a c k  loamy sand upper 
A horizons more than 6 inches thick, very dark 
gray Loamy sand lower A horizons and grayish brown 
mottled sand C horizons, 

Range in Characteristics: Reaction is very 
strongly ac id  to extremely acid throughout the 

Drainage and Permeability: Very poorly drained, 
The water table is at or near the surface for long 
periods of the year, and pending is camon, 
Runoff is very slow or ponded. PermeabfLity is 
rapid throughout, 

SURRENCU SERIES 

The Surrency series is a member of the loamy, 
siliceous, thernic family of Arenic Umbric 
Paleaquults. These soils have black sand A l  
horizons, grayish brown A2 horizons 20 to 40 
inches thick, and mottled grayish brown loamy B 
horizons. 

Range in Characteristics: Texture of the A 
horizon is loamy sand or sand 20 to 40 inches 
thick. Texture of the Bt horizons is sandy loam 
to sandy clay loam. Reaction of the B horizon is 
very strongly acid to strongly acid. 

Drainage and Permeability: Very poorly drained, 
The water table is at the surface for long periods 
of the year, and ponding is cornon, The 
permeability is rapid in the A horizon and 
moderate in the B horizon, 

BLmEN SERIES 

The Bladen series is a member of the clayey, 
mixed, thermic family of Typic Ochraquults. These 
soils have loamy A horizons, gray, fine-textured, 
Bt horizons containing mottles of yellowish-brown, 
strong brown, and shades of red, and a seasonally 
high water table. 

Range in Characteristics: Bladen soils are 
strongly acid to very strongly acid in a l l  
horizons unless limed. The principal surface soil 
textures are sandy loam, fine sandy loam, loam, 
and clay loam; loamy fine sand and loamy sand are 
minor textures. Texture of the Bt horizon is 
centered on clay, but sandy clay is within the 
range of the series. 

Drainage and Permeability: Poorly drained; 
permeability is slow to very slow. In most years 
depth to the water table is less than 15 inches 
for periods of 2 to 6 months, Some areas are 
flooded annually for periods of I to 2 months. 

P L M E R  SERIES 

The Piumer series is a member of the loamy, 
siliceous, themic family of Grossarenlc 
Paleaquults which consist of deep, poorly drained, 
moderately permeable soils that farmed in sandy 
and loamy sediments of marine terraces. These 
soils are on level or depressional landscapes and 
along poorly defined drains of the Coastal. Plain, 
They are saturated in winter, spring, and 
sometimes into summer. Slope is dominantly I 
percent or less, but ranges up to 5 percent, 



Range i n  C h a r a c t e r i s t i c s :  Reac t ion  o f  a l l  
horizons ranges from ex t remely  a c i d  t o  s t r o n g l y  
a c i d .  The A h o r i z o n  is  s a n d ,  f i n e  sand ,  o r  loarny 
sand,  The B t  h o r i z o n  is sandy loam o r  sandy c l a y  
loan, 

Drainage and P e r m e a b i l i t y :  P l u m e r  s o i l s  a r e  
p o o r l y  d r a i n e d ;  runof f  i s  s low and p e r m e a b i l i t y  i s  
modera te ly  r a p i d  i n  t h e  sandy A h o r i z o n  and 
moderate i n  the  s u b s o i l .  A w a t e r  t a b l e  i s  above 
t h e  s u r f a c e  o r  w i t h i n  15 i n c h e s  o f  t h e  s u r f a c e  f o r  
ve ry  Long p e r i o d s ,  mainly  i n  midwinter  and s p r i n g ;  
b e p r e s s i o n a l  phases  a r e  ponded f o r  6 t o  12  months 
ecachyyear. 

P l a i n  f l a twoods .  S l o p e s  r ange  from 6 t o  2 
p e r c e n t .  

Range i n  C h a r a c t e r i s t i c s :  Tex tu re  i s  sand o r  f i n e  
sand t o  d e p t h s  of 80 i n c h e s  o r  more. R e a c t i o n  
ranges from ex t remely  ac id  t o  s t r o n g l y  a c i d .  

Drainage and P e m e a b i l i t y :  Ta lqu in  s o i l s  a r e  
p o o r l y  d r a i n e d .  Runoff is  slow. P e m e a b i l i t y  i s  
r a p i d  i n  t h e  A h o r i z o n  and moderate  t o  modera te ly  
r a p i d  i n  t h e  Bh h o r i z o n .  The w a t e r  t a b l e  is  
w i t h i n  d e p t h s  o f  10 i n c h e s  f o r  1  t o  3 months 
d u r i n g  p e r i o d s  o f  h i g h  r a i n f a l l  and w i t h i n  d e p t h s  
o f  20  t o  40 i n c h e s  f o r  9 months o r  more d u r i n g  
most y e a r s .  

SMELO SERIES 
ALBWjY SERIES 

The Sape lo  s e r i e s  i s  a member of t h e  sandy,  
s i l i c e o u s ,  t h e r m i c  f a m i l y  o f  U l t i c  Haplaquods 
which c o n s i s t  of p o o r l y  d r a i n e d ,  n e a r l y  l e v e l  
s o i l s  t h a t  have a  f i n e  sand upper  sequence o f  
h o r i z o n s  w i t h  a b l a c k  A1 h o r i z o n ,  l i g h t  g r a y  A 2  
h o r i z o n ,  v e r y  d a r k  brown and d a r k  brown Bh 
h o r i z o n ,  p a l e  y e l l o w  A 1 2  h o r i z o n ,  and a  l i g h t  g r a y  
sandy c l a y  loam B ' t g  h o r i z o n .  S l o p e s  r ange  from 0 
t o  2 p e r c e n t .  

Range i n  C h a r a c t e r i s t i c s :  Reac t ion  r a n g e s  from 
ex t remely  a c i d  t o  s t r o n g l y  a c i d .  The A h o r i z o n  i s  
sand o r  f i n e  sand.  The B h o r i z o n  i s  sandy loam, 
f i n e  sandy loam, loam, c l a y  loam, o r  sandy c l a y  
loam. 

Drainage and P e r m e a b i l i t y :  Poor ly  d r a i n e d ;  s low 
r u n o f f ,  moderate  p e r m e a b i l i t y ,  The w a t e r  t a b l e  is 
a t  15 t o  30 i n c h e s  f o r  2 t o  4 months d u r i n g  most 
y e a r s  . 

CHIPLEY SERIES 

The Chip ley  s e r i e s  i s  a  member of t h e  the rmic  
f a m i l y  o f  c o a t e d  Aquic Q u a r t z i p s a m e n t s  which 
c o n s i s t s  o f  deep,  modera te ly  we l l -d ra ined ,  r a p i d l y  
permeable  s o i l s  t h a t  formed i n  t h i c k  d e p o s i t s  of 
sandy marine  sed imen t s .  They a r e  on n e a r l y  l e v e l  
t o  s l o p i n g  upland l a n d s c a p e s  i n  t h e  lower  C o a s t a l  
P l a i n ,  S lopes  r ange  from 0 t o  8 p e r c e n t .  

Range i n  C h a r a c t e r i s t i c s :  Tex tu re  i s  sand o r  f i n e  
sand t o  d e p t h s  o f  80 i n c h e s  o r  more. Reac t ion  
ranges  from ex t remely  a c i d  through medium a c i d  i n  
a 3 1  A h o r i z o n s  e x c e p t  where l imed and from v e r y  
s t r o n g l y  a c i d  t o  s l i g h t l y  a c i d  i n  t h e  C  hor i zon .  

Drainage and P e r m e a b i l i t y :  Floderate ly  
we l l -d ra ined ;  s low r u n o f f ;  r a p i d  p e r m e a b i l i t y .  
These s o i l s  have s e a s o n a l  w a t e r  t a b l e s  between 
d e p t h s  of 20 t o  40 i n c h e s  f o r  2 t o  4 months d u r i n g  
most y e a r s ,  

The Ta lqu in  s e r i e s  is  a  member of t h e  sandy,  
s i l i c e o u s ,  t h e m i c  f a m i l y  o f  E n t i c  Naplaquods 
which c o n s i s t s  o f  deep,  p o o r l y  d r a i n e d ,  moderate  
t o  modera te ly  r a p i d  perateable sandy s o i l s  t h a t  
formed i n  t h i c k  beds  of sandy marine  sed imen t s .  
They are on b road ,  n e a r l y  l e v e l  lower  C o a s t a l  

The Albany s e r i e s  i s  a member of t h e  loamy, 
s i l i c e o u s ,  the rmic  f a m i l y  of G r o s s a r e n i c  
P a l e u d u l t s  which c o n s i s t s  o f  somewhat p o o r l y  
d r a i n e d  s o i l s  t h a t  formed i n  C o a s t a l  P l a i n  
d e p o s i t s  o f  sandy m a t e r i a l  u n d e r l a i n  by loamy 
sed imen t s .  P e r m e a b i l i t y  i s  r a p i d  i n  t h e  t h i c k  
sandy s u r f a c e  h o r i z o n  and moderate  i n  t h e  loamy 
s u b s o i i .  S lopes  r ange  from 0 t o  5 p e r c e n t .  

Range i n  C h a r a c t e r i s t i c s :  Reac t ion  ranges  i n  t h e  
Ap o r  A 1  h o r i z o n  from ex t remely  a c i d  t o  s l i g h t l y  
a c i d  and i n  t h e  A 2  and B  h o r i z o n s  from v e r y  
s t r o n l y  a c i d  t o  medium a c i d .  Tex tu re  o f  t h e  A  
h o r i z o n  i s  sand ,  f i n e  sand ,  loamy sand ,  o r  loamy 
f i n e  sand.  Tex tu re  o f  t h e  Bt h o r i z o n  i s  sandy 
loam o r  sandy c l a y  loam. 

Dra inage  and P e r m e a b i l i t y :  Somewhat p o o r l y  
d r a i n e d ;  s e a s o n a l l y  h i g h  w a t e r  t a b l e  i s  w i t h i n  12  
t o  30 i n c h e s  o f  t h e  s u r f a c e  f o r  1 t o  4 months 
y e a r l y .  Pe rmeab i l i cy  i s  r a p i d  i n  t h e  sandy 
h o r i z o n s  and moderate  i n  a r g i l l i c  h o r i z o n s .  
Runoff i s  slow. I n  some a r e a s ,  f l o o d i n g  i s  
p o s s i b l e  under  abnormal c o n d i t i o n s .  

LEEFIELD SERIES 

The L e e f i e l d  s e r i e s  i s  a  member of t h e  loamy, 
s i l i c e o u s ,  the rmic  f a m i l y  of Aren ic  P l i n t h a q u i c  
P a l e u d u l t s .  These s o i l s  have t h i c k  loamy sand  
s u r f a c e s  ove r  somewhat g l e y e d ,  loamy B t  h o r i z o n s  
t h a t  have s o f t  p l i n t h i t e  i n  t h e i r  lower  p a r t .  

Range i n  C h a r a c t e r i s t i c s :  Reac t ion  is  v e r y  
s t r o n g l y  a c i d  i n  a l l  h o r i z o n s ,  excep t  where t h e  
s o i l  h a s  been l imed.  The A h o r i z o n  i s  loamy sand  
o r  sand i n  t e x t u r e ,  The t e x t u r e  o f  t h e  B h o r i z o n  
i s  sandy c l a y  Loam o r  sandy loam. 

Dra inage  and P e m e a b i l d  t y : Somewhat p o o r l y  
d r a i n e d  w i t h  s low runof f  and s low i n t e r n a l  
d r a i n a g e .  A perched w a t e r  t a b l e  a t  d e p t h s  l e s s  
t h a n  30 i n c h e s  is  p r e s e n t  f o r  s e v e r a l  months 
d u r i n g  t h e  y e a r ,  P e m e a b i l i r y  is moderate  i n  t h e  
upper  p a r t  and modera te ly  s low i n  t h e  lower  p a r t .  

DWBAR SERIES 

The Dunbar s e r i e s  i s  a member of t h e  c l a y e y ,  
k a o l i n i t i c ,  t he rmic  f a m i l y  o f  A e r i c  P a l e a q u u l t s ,  



FOmORTH SERIES These soils have dark gray sandy loam A horizons, 
brown and gray clayey Bt horizons, and light gray 
sandy clay C horizons at a depth of more than five 
feet. 

Range in Characteristics: The soil is strongly to 
very strongly aezd ,  except where I r  is limed. The 
A horizon is typically sandy loam and ranges from 
loam to loamy sand. The Bt horizon comonly is 
sandy clay, but it ranges from clay loam to clay. 

Drainage and Pemeability: Somewhat poorly 
drained, Runoff and internal drainage are slow, 
Permeability is slow. Undrained areas are 
saturated to within less than 1 foot on the 
surface for significant periods every year. 

LEON SERIES 

The Leon series is a member of the sandy, 
siliceous, thermic family of Aeric Waplaquods 
which consists of somewhat poorly drained, sandy 
soils that have a weakly cemented Bh horizon 
within 30 inches of the surface. These soils 
formed in thick deposits of sandy marine sediments 
and are on nealry level to gently sloping 
landscapes, Slopes range from 0 to 5 percent. 

Range in Characteristics: Texture is sand or fine 
sand to depths of 80 inches or more. Reaction 
ranges from extremely to strongly acid in each 
horizon. 

Drainage and Permeability: Leon soils are 
somewhat poorly drained. Runoff is slow. 
Permeability is rapid in the A horizons and 
moderate to moderately rapid in the Bh horizons. 
The water table is at depths of 10 to 40 inches 
for periods of more than 9 months during most 
years. It is at depths of less than 10 inches for 
one to 4 months during periods of high rainfall 
and recedes to depths of more than 40 inches 
during very dry seasons. 

BLAP3TON SERIES 

The Blanton series is a member of the loamy, 
siliceous, thermic family of Grossarenic 
Paleudults which consists of deep, moderately 
well-drained, moderately permeable soils that 
formed in sandy and loamy marine or eolian 
deposits. They are on nearly level to strongly 
sloping upland landscapes in the Coastal Plain. 
Slopes range from O to 12 percent. 
Range in Characteristics: Texture of the A 
horizon is sand, fine sand, Loamy sand, or loamy 
fine sand, and reaction ranges from very strongly 
acid to medium acid, The Bt horizon is sandy 
loam, fine sandy loam, or sandy clay loam. 

Drainage and Permeability: Moderately 
well-drained; moderate permeability; rapid 
internal drainage; slow runoff. A perched water 
table above the B2t horizon is within depths of 60 
to 72 inches for 1 to 3 months in most years and 
below 72 inches the remainder of the year. It 
rises above 60 inches briefly in some years. 

The Foxworth series is a member of the 
themic family of coated Typic Quartzipsaments 
which consists of deep, moderately well-drained, 
very rapidly permeable soils that fomed in thick 
deposits of sandy marine cr aeclian scdZc,ects, 
These are on broad, nearly level and gently 
sloping uplands and sloping sideslopes. They are 
saturated below depths of about 40 inches in 
winter and early spring. Water runs off the 
surface very slowly. Slope ranges from 0 to 8 
percent. 

Range in Characteristics: Thickness of sand 
exceeds 80 inches and texture is sand or fine sand 
throughout. Reaction ranges from very strongly 
acid to medium acid throughout. 

Drainage and Pemeability: Moderately 
well-drained. Runoff is very slow. Permeability 
is very rapid. A water table fluctuates between 
depths of 40 to 72 inches below the soil surface 
for 1 to 3 mon-ths during most years and 30 to 40 
inches for less than 30 cumulative days in some 
years. 

DOTHAN SERIES 

The Dothan series is a member of the 
fine-loamy, siliceous, thermic family of Plinthic 
Paleudults which consists of deep, well-drained, 
moderately slowly permeable soils that formed in 
thick unconsolidated medium to fine textured 
sediments of the Coastal Plain. These soils are 
on broad, nearly level to strongly sloping 
uplands. Slopes range from 0 to 12 percent. 

Range in Characteristics: Soil reaction is medium 
to very strongly acid throughout, except where the 
surface has been limed. Texture of the A horizon 
is sandy loam, fine sandy loam, loamy fine sand, 
or loamy sand. Texture of the B horizon is sand 
loam, sand clay loam, or clay loam and ranges to 
include sandy clay in the lower poriton of the Bt 
horizon. 

Drainage and Permeability: Well-drained. Runoff 
and internal drainage are medium, Permeability is 
moderate in the B21t and B22t horizons and 
moderately slow in the horizons with plinthite. 

TROUP SERIES 

The Troup series Is a member of the loamy, 
siliceous, thermic family of Grossarenic 
Paleudults. These soils have thick brownish sandy 
A horizons and red loamy Bt horizons. 

Range in Characteristics: Reaction of all 
horizons is strongly acid or very strongly acid. 
Texture of the A horizon is sand or loamy sand. 
Thickness ranges from 40 to 72 inches. Texture of 
the Bt horizon is sandy loam or sandy clay loam. 

Drainage and Permeability: Well-drained. Runoff 
is slow. Permeability is moderate to moderately 
rapid, 



FUQUAY SERIES 

The Fuquay s e r i e s  is  a  member of t h e  loamy, 
s i l i c e o u s ,  the rmic  f a m i l y  o f  Aren ic  P l i n t h i c  
P a l e u d u l t s .  These s o i l s  have t h i c k  A h o r i z o n s  o f  
loamy sand o r  sand t e x t u r e s  20 t o  40 i n c h e s  t h i c k .  
These  a r e  u n d e r l a i n  by loamy B t  h o r i z o n s  t h a t  have 
p l i n t h i t e  i n  t h e  lower  p a r t .  

Range i n  C h a r a c t e r i s t i c s :  Reac t ion  i s  v e r y  
s t r o n g l y  a c i d  o r  s t r o n g l y  a c i d  th roughou t ,  excep t  
where l imed.  The A h o r i z o n  is loamy sand ,  sand ,  
o r  loamy f i n e  sand. T e x t u r e  o f  t h e  Bt h o r i z o n  i s  
c e n t e r e d  on sandy c l a y  loam. 

Dra inage  and P e r m e a b i l i t y :  Well-drained. A 
perched w a t e r  t a b l e  o c c u r s  above t h e  p l i n t h i c  zone 
b r i e f l y  d u r i n g  wet p e r i o d s ,  I n t e r n a l  d r a i n a g e  i s  
medium. P e r m e a b i l i t y  i s  moderate  i n  t h e  upper  
p a r t  o f  t h e  B h o r i z o n  and s low i n  t h e  lower  p a r t .  

KERSMW SERIES 

The Kershaw s e r i e s  is  a  member o f  t h e  the rmic  
f a m i l y  o f  uncoa ted  Typ ic  Q u a r t z i p s a m e n t s  and 
c o n s i s t s  o f  deep,  e x c e s s i v e l y  d r a i n e d ,  v e r y  
r a p i d l y  permeable  s o i l s  t h a t  formed i n  t h i c k  sandy 
d e p o s i t s .  These s o i l s  a r e  on smooth up lands  and 
dune- l ike  l a n d s c a p e s  and have s l o p e s  r a n g i n g  from 
2 t o  15 p e r c e n t .  

Range i n  C h a r a c t e r i s t i c s :  Reac t ion  r a n g e s  from 
medium a c i d  t o  v e r y  s t r o n g l y  a c i d .  T e x t u r e  i s  
c o a r s e  sand ,  sand ,  o r  f i n e  sand t o  a  d e p t h  o f  more 
t h a n  80 i n c h e s .  

Dra inage  and P e r m e a b i l i t y :  E x c e s s i v e l y  d r a i n e d ;  
s low r u n o f f ;  v e r y  r a p i d  p e r m e a b i l i t y .  Depth t o  
s e a s o n a l  w a t e r  t a b l e  is  more t h a n  120 inches .  



Comparison of Vertebrate 
Wildlife Comriluaities in Longleaf Pine 
and Slash Pine Habitats in Korth Florida 

Ronald F, Labisky and Julie A. Hovis 

Abstract--Birds, herpetofauna, and small rnamxals were 
b u ~ v e y e d  on a 5,18; -ta (12,797-acre) research szce w i t h i -  
natural longleaf (Pinus ) and planted slash pine 
(Pinus elliottii var. eiliottij habitats in the Apalachicola 
National Forest, Florida, during 1480 and 1981. Densities 
of breeding and wintering birds averaged 100.9 birds/kn2 
(0.4 birdslacre) and 136.2 birds/km2 (0.6 birdslacre), 
respectively, for 1880 and 1981 .  Densities of birds were 
greater (P < 0.05) in longleaf than in slash pine during 
both breeding and wintering periods, Species richness and 
species diversity of birds differed (P .: 0.05) between the 2 
habitat types, being greater in Longleaf pine, Thirty-nine 
species of amphibians and reptiles, totaling 726 
individuals, were captured during spring and fall surveys in 
1980 and 1981. Herpetofaunal species diversity and biomass 
differed (11 < 0.05) between habitats, being greater for 
longleaf than slash pine. Five species of small mamals, 
totaling 198 individuals, were captured during the spring 
and fall periods of 1980 and 1981. Neither capture success, 
species diversity, nor biomass of small mammals differed 
(E < 0.05) between longleaf and slash pine habitats. B l r d s ,  
herpetofauna, and small mamals generally favored longleaf 
pine habitats over slash pine habitats, which, in light of 
the substantive diminishment ( >  80%) of longleaf pine  in 
Florida during the past 3 decades, raises concern for the 
future of these vertebrate groups in the pinelands of north 
Florida. 

INTRODUCTION 

The Multiple Use-Sustained Yield Act of 1960 
mandated that all public lands be managed 
concurrently for grazing, wildlife, recreation, 
and timber (Pearson 1974). Subsequently, land 
managers on national forests have begun to develop 
management strategies that consider the total 
forest environment. It is now recognized that a 
well-balanced ecosystem approach to multiple-use 
management must include all components of the 
forest comunity--plants and animals, game and 
nongame, vertebrates and invertebrates, soil, 
climate, and other environmental factors (Clawson 
1975, Siderits and Radtke 1977). Yet, the 
successful implementation of such ail-encompassing 
management practices is a complex procedure that 
hinges on the ability of various land-management 
groups to integrate successfufly their individual 
goals and objectives (Lewis 1973, Pearson 1 9 7 4 )  . 

in the southern United States, where 
approximately 65% of the nation's pulpwood is 
produced (Southern Forest institute 1977), 

emphasis traditionally has been placed on 
maximizing timber-harvest yields, In recent 
years, however, an expanding human population, 
coupled with the public" rising interest in 
environmental quality, has placed increased 
demands on the southern pine forests--not only 
for timber production, but also for beef 
production, wildlife, recreation, and 
wilderness, As a result, forest managers in the 
South have turned increasingly to sophisticated 
multiple-use planning to meet these growing and 
often conflicting demands (Lewis 1973). 

The compatibility of cattle grazing with 
other southern pine forest uses is a 
controversial and, as of yet, l a rge ly  unresolved 
issue. One aspect of this controversy, the 
effect that cattle grazing baa on wildlife, has 
centered mainly on a few selected game species, 
particularly the white-tailed deer (Odocolleus . . a  ) (Goodrum and Reid 1955; Lay 1967, 
1869; Veteto et ai, 1971; Pearson and Sternitzke 
1976, l978; Lay and Xurry 1978; Mitchell 1980; 
ThilL and Martin 1979). KO study to date has 
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attempted to assess the impact that cattle grazing 
has on the total wildlife c o m u n i t y .  As a result, 
the interrelationships among cattle, wildlife, and 
timber in southern pine forests are not understood 
clearly, a situation that has seriously precluded 
the implementation of sound resource management 
strategies, 

The Eoctherc Evaluazie2 Prsject, a ~ p r c v e d  h -  -/ 

the Chief, U.S. Forest Service, in 1978, was 
designed to evaluate impacts of timber, wildlife, 
and range management an the biological, physical, 
and socio-economic coEponents of National Forests 
in the South, To achieve this goal, study areas 
were established in Texas, Louisiana, Mississippi, 
and Florida. The initial phase of the 
comprehensive project was to o b r a i n  pretreatment 
baseline inventories on the study areas. The 
present study, conducted in 1980 and 1981, reports 
the abundance and species composition of birds, 
herpetofauna, and small mammals within natural 
longleaf pine and planted slash pine habitats on 
the Apalaehicola National Forest, Florida, 

STUDY AREA 

The study was conducted on the western 
section (T3S, 4 s ;  R7W, 8W) of the Apalachicola 

National Forest, which is Located in the Florida 
Panhandle southwest of Tallahassee, Bounded cn 
the east by Florida Highway 12 and on the west by 
Florida Highway 379, the 5,181-ha (12,797-acre) 
research site consisted of 7 contiguous U.S. 
Forest Service management compartments: 26, 27, 
28, 29, 67, 69, and 72 (Fig. I ) .  These 
compartments were sub1 ec t  to ongoing forest 
zanageaect practices (e.g,, prescribed burning and 
rimber harvesting) throughout the study period, 
Major forest types present on the area included: 
natural Longleaf pine (31x1, planted slash pine 
(24x1, titi (Clkftonia and 
spp,) thickets (23x1, natural s l a s h  pine (llZ), 
pondcypress (Taxodium distichurn var. nutans) and 
t u p e l o  spp. ) swamps (7x1, and savannas ( 4 2 )  
(Tanner and Terry 2982).  

The research site is approximately 18 m (59 
f t )  above sea level and has a generally flat 
terrain. Soils range from very poorly drained to 
extremely dry, with the Surrency, Bladen, Dothan, 
and Leefield series being the most comon (Tanner 
and Terry 1982). The mean annual temperature and 
precipitation for the area are 20 C (68 F) and 149 
cm (59 i n ) ,  respectively (National Oceanic and 
Atmospheric Administration 1978). Rainfall and 
temperature data for the 2-year study period, 

U.S. Forest Service 
@ comportment number 

- Bird transect 

X Werp array 

Fig, 1. Location of faunal sampling sites within natural longleaf (L) and planted slash (S) pine habitat 
types, Apalachicola National Forest, Florida, 1980 and 1981. 



1980-1981, were obtained from the weather station 
in Blountstom, Florida, which is located 
approximately 32 km (20 miles) northwest of the 
research site (Fig. 2). 

The 7 management compartments comprising t h e  
research site were grouped l n r o  4 treatment 
pastures, each 900 ha (2,223 acres) or larger, for 
the subsequent evaluation of 4 different levels of 
range management: pasture A - compartments 26 and 
27; pasture B - compartments 28 and 29; pasture C 
- compartments 67 and 5 9 ;  and pasture D - 
compartment 72, which was divided into 2 sections, 
designated as 72 and 072. in each of the 4 
pastures, 2 natural longleaf pine and 2 planted 
slash pine stands were selected for indepth faunal 
surveys (Fig. 1, Table I), Thus, a total of 16 
forest stands served as sites for censusing bird, 
herpetofaunal, and small mama1 cornunities on the 
study area. 

Sampling Design and Procedures 

Birds.--Bird populations were censused using 
the fixed-width strip transect method (Conner and 
Dickson 1980). Four, 500-m (1,640-ft) transects 

were established in each of the 4 treatment 
pastures, with 2 transects being located in 
natural longleaf pine habitat and 2 in planted 
slash pine habitat (Fig, I), 

Four bird censuses were conducted on the 
research site--2 during the breeding season 
(10-18 May 1980, 7-14 May f981),  and 2 during 
the wintering season (11-19 December 1980, 7-28 
December 1981), Each transect was censused on 5 
different days within the first 4 hours 
post-sunrise dur ing  each sampling period, The 
order in which transects were censused was 
varied to minimize time-of-day biases in bird 
detectability. Bird observations (sight or call) 
were recorded only within the 20-m (66 ft) zone 
extending from each side of the traasect, Each 
bird observed was identified to species, and its 
location in the census strip was recorded. These 
data were used to determine the density (number of 
individuals observed/km2), species richness 
(number of species observed), species diversity 
( 6 1 ' )  ((Shannon and Weaver 1 9 4 9 ) ,  and biomass (kg) 
of birds observed within each strip transect 
during each of the 4 sampling periods. Biomass 
values were estimated using mean standard weights 
of individual species as reported in the 
literature (Appendix A.1)- 
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Fig. 2. Departures from long-term mean monthly measurements of temperature and precipitation, Apalachicola 
National Forest study area, 1980 and 1981. Long-term means of temperature (top left) and precipitation (top 
right) are for the period 1941-1970. Temperature measurements for April, July, and August, 1980, were not 
available. All data are for Blountstown, Florida (U.S. Department of Comerce 1980, 1981), which is located 
approximately 32 km (20 miles) northwest of the study area, 



Table 1, Characteristics of forest stands containing the 16 faunal sampling sites, Apalachicola 
National Forest, Florida, 1980 and 1981. 

Management a i Stand characteristic,- 

compartment Hebitat Stand Size Age Soil Soil wetness 
I 

and pasture t yp&i number (ha)  (years 1 typ$/ rankzi 

Dot han 
Dunbar 
Dot ban 
Bladen 
Leef ield 
Albany 
Leefield 
Rersaw 
Dot han 
Dunbar 
Do than 
Dunbar 
Leefield 
Leon 
Dunbar 
Dunbar 

5' Obtained from U.S. Forest Service, Apalachicola Ranger District (unpublished data). 

b' Compartments followed by the same letter comprise a pasture: compartment 72 was divided into 2 
sections, designated as 72 and 0 7 2 ,  

5' LP = natural longleaf pine; SP = planted slash pine. 

2' See Tanner and Terry (1982) for complete description of soil series. 

5' Soil wetness rank: 0 = xeric, 5 = saturated. 

.--Berpetofauna were smpled 
using an array-type trapping system (Campbell and 
Christman 1977). Each array consisted of 4, 7.6-m 
(25-ft) metal drift fences (30 cm 112 in] above 
ground in height), positioned in a plus-shaped 
pattern with a central separation of 15 m (49 ft), 
Four funnel traps, constructed of aluminum-screen 
wire, were positioned along each of the 4 drift 
fences, which provided for a total of 16 traps per 
array. Within each of the 4 treatment pastures, 2 
arrays were placed in natural fongieaf pine 
habitat and 2 in planted slash pine habitat (Fig. 
1). 

Arrays were operative for 8 consecutive weeks 
during 4 seasonal trapping periods: spring 3980 
(13 March - 15 May); fall 1980 (3 September - 1 
November); spring 1981 (29 March - 20 May); and 
fall 1961 (4 September - 30 October). Arrays were 
checked weekly during operation, Captured animals 
were identified to species, weighed ( g ) ,  and 
measured -- snout to vent Length (mn). The date 
of capture, location of trapping-array (pasture, 
compartment, and habitat type), and funnel-trap 
number (1-16) in which the animal was captured 
were recorded also. Herpetcfaunal specimens were 
deposited in the Florida State Museum, 
Gainesvihle, Florida, Trapping results were used 
to determine the number of individuals captured 
per array during each of the 4 trapping periods, 
In addition, species richness (number of species 

captured), species diversity (H') (Shannon and 
Weaver 19491, and biomass (g) of herpetofauna were 
determined. 

Small. Mamais.--Small mamals were sampled -- 
using removal-trapping. Four traplines, 2 in 
natural longleaf pine habitat and 2 in planted 
slash pine habitat, were established in each of 
the 4 treatment pastures parallel to the 
corresponding bird census transect (Fig. I). Each 
trapline consisted of 25 trap-stations, spaced at 
15-m (49-ft) intervals. A trap-station was 
comprised of 1 Sherman live-trap and 1 museum 
special (snap trap) placed approximately 1 m 
apart. All traps were baited with a mixture of 
peanut butter and oatmeal; the area immediately 
surrounding each trap was dusted with a carbarnate 
(Sevin) to prevent ants from eating the bait 
a n d l o r  a captured animal. 

Traplines were operative for 4 consecutive 
nights during 4 seasonal trapping periods: spring 
1980 (13-17 May); fall 1980 (25-29 October); 
spring 1981 (21-24 May); and fall 1981 (22-26 
October). Traplines were checked daily during 
operation and the status (sprung-capture, 
sprung-no capture, or operative) of each trap was 
recorded. Each captured small mammal was 
sacrificed, identified to species, weighed (g), 
sexed, and measured (right ear, right hind foot, 
tail, and total body length in m). Also recorded 



were the date of capture, location of trapline 
(pasture, compartment, and habitat type), number 
of trap-station (1-25), and type of trap (Sherman 
or snap) in which each animal was captured. A 
representative sample of each species was 
deposited in the Florida State Huseum, 
Gafnesvilie, Florlda. 

For each of the 4 trapping periods, the 
number of trap-nights per trapline was adjusted to 
account for traps accidentally sprung by falling 
leaves, rain, or animals that avoided capture. 
Because these traps may have been operative for 
some portion of the trapping period, one-half the 
number of traps accidentally sprung was subtracted 
from the number of traps originally set to obtain 
an adjusted trap-night statistic. Subsequently, 
capture success ( 2 )  was calculated for each 
trapline by dividing the total number of 
individuals captured by the adjusted number of 
trap-nights and then multiplying this value by 
100. The species richness (number of species 
captured), species diversity (HI) (Shannon and 
Weaver 1949), and biomass (g) of small mamals 
captured per trapline were determined also for 
each trapping period. 

(SAS) (Helwig and Council 1979). All statistical 
tests were perfomed at a predetemined level of 
probability (P=0.05) at the Northeast Regional 
Data Center, University of Florida, Gainesville, 
Florida. 

Median estimates , geometric ~ e a n a )  
reported for log-transformed data (Table 2) were 
obtained by calculating the antilog of the 
symetrically-distributed, transformed data; 68% 
minimum and maximum range values were obtained by 
calculating the antilog of the mean minus the 
standard deviation and the antilog of the mean 
plus the standard deviation of the transfamed 
data, respectively. Similarly, median estimates 
reported for data subjected to an arcsine-square 
root transformation were obtained by first 
squaring the mean of the transformed data, and 
then calculating the sine of this value; 685 
minimum and maximum range values were obtained by 
squaring the mean minus the standard deviation and 
the mean plus the standard deviation of the 
transformed data, and then calculating the sine of 
these values, respectively (R. C. Littell, pers. 
commun. ) . 

RESULTS 
Data Analysis 

Birds 
All data were analyzed by analysis of 

variance (least squares) procedures (Table 2). 
The effects of habitat, compartment, season, and 
year were tested using the General Linear Models 
(GLM) procedure of the Statistical Analysis System 

A total of 759 birds, representing 53 
species, was observed during breeding and 
wintering censuses in 1980 and 1981 (Table 3, 
Appendices A, 14.3). Irrespective of habitat 

Table 2. Parameters and types of transformations used to statistically 
analyze data collected on bird, herpetofaunal, and small mammal 
populations, Apalachicola National Forest, Florida, 1980 and 1981. 

Population Parameter Transformation 

a/ Birds 

Herpetofauna 

Small mamals 

Density (birds/km2) log (base 10) 
Species richness log (base 10) 
(number of species) 

b / Species diversity (H1)- None 
Biomass (kg) log (base 10) 

Number of individuals log (base 10) 
Species richness log (base 10) 
(number of species) 

Species diversity (N') None 
Biomass (kg) log (base 10) 

Capture success Arcsine-square root 
Species richness log (base 10) 

(number of species) 
Species diversity (H') None 
Biomass (kg) log (base 10) 

~'~ssum~tions: (1) all birds present within the census strip were 
observed; (2) detectability of birds was equal between habitat types 
(natural longleaf and planted slash pine) and between seasons (spring 
and fall); and (3) detectability and identification of encountered 
birds were equal among observers. 

b/~hannon-~einer index of species diversity (Shannon and Weaver 1949). 



Table 3 .  Relative Frequency o f  occurrence of  bxrd species observed d u r ~ n g  breedlog (Hay) and wintering (December) censuses, Apalaeh~cola 
Naticnal Forest, Florrda, 1980 and  1981. Data were derlved f rom a s t r i p  transect (40 n X 500 m )  located I n  both natural longleaf and 
p l a n t e d  s l a s h  p i n e  h a b i t a b  I n  each o f  the 8 compartments. 

Z frequency o f  occurrence 
Longleaf pine Slash pine Subtotal 

Breeding Wrntering Subtotal Breed~ng Mintering Subtotal Breeding Winter~ng Total 

Pine warbler 
Ye1 low- rumped warbler 
Brown-headed nuthatch 
Arnerlcan robin 
Red-ccickaded woadpcker 
Sedge wren 
Red-bellled woodpecker 
Bachmn" sparrow 
House wren 
Great crested flycatcher 
Ruby-crowned kinglet 
Chipping sparrow 
Whi te-throated sparrow 
Northern bobnhi t e  
Summer tanager 
Yellow-bellled sapsucker 
Blue jay 
Americav crow 
Eastern bluebird 
Rufous-si ded towhee 
Red-headed woodpecker 
51 ue- gray gnatcatcher 
Eastern phoebe 
Swamp sparrow 
Downy woodpecker 
P i  leated woodpecker 
Eas tern wood-pewee 
Carol i na wren 
Solitary vireo 
Palm warbler 
Blue grosbeak 
Eastern kingbird 
Fish crow 
Tufted titmouse 
Common yellowthroat 
Wood duck 
Wi ld turkey 
Hermit thrush 
Northern mockingb~ rd 
Northern cardinal 
Song sparrow 
Common grackle 
Red-shouldered hawk 
Mourning dove 
Ye1 f ow-bi 1 led cuckoo 
Barred owl 
Chuck-will's-widow 
Hairy woodpecker 
Carolina chickadee 
Brown thrasher 
Northern parula 
Field sparrow 
Orchard or3ole 

Total number of birds 

Total number of species 

22 !53)"1 20 (59)  21j112) 
0 (0) 14142) 8(42j 
14 (35)  5 (141 9 (49)  
0 (0) 8 (22) (22) 

i l  (271  4 (13) (40) 
o (a) 11 (321 6 ( 3 2 )  
7 (17) el (2) 4 (19) 
9 (23) 2 (6) 5 (29)  
0 (0) 7 (191 4 (19) 
8 (19) 0 (0) 4 (19) 
0 (0) 3 ( 9 )  2 ( 9 )  
0 (0) 6 (17) 3 (17) 
0 ( 0 )  6 (18) 3 (18) 
6 (14) 0 (0) 3 (14) 
3 ( 7 )  0 (0) 1(7) 
0 i0) 3 (91 2 ( 9 )  
2 ( 5 1  0 (01 (51 
<I (I) O (0 )  <i (If 
It31 2 ( 6 )  2 (9) 
<1 (2) <1 ( I )  <1 (3) 
2 ( 6 1  0 (Of 1(6) 
2 ( 6 )  <1 (1) 1(7) 
0 (01 2 ( 5 1  (5) 
0 (0) 2 (61  1(6) 
0 (0) l(31 (3) 
el ( 2 )  0 (0) <1 (2) 
2 (4) 0 (0) (41  
0 (0) <1 (2) <l (2) 
0 (0) 0 ( 0 )  0 (0) 
0 (0) 0 (01 0 (0) 
2 ( 4 )  0 (0) <1 ( 4 )  
1(3j 0 (01 ( 3 )  
<1 (2) o (0) cl (2) 
0 (0) 0 (0) 0 (0) 
0 ( 0 )  .1 (1) <I (1) 
<1 (2) 0 (0) <1 (2) 
<I (11 0 (0) <1 (1) 
0 (0) <1 (1) <1 (I) 
0 (0) 0 (0) 0 (0) 
el ( 2 )  0 (0) <1 (2) 
0 (0) 1 (2) <1 (2) 
<1 (1) 0 (0) <1 (1) 
0 (0) 0 (0) 0 (0) 
0 (0) 0 (0) 0 (0) 
0 (01 0 (0) 0 (0) 
0 (0) 0 (0) 0 (0) 
0 (0) 0 (0) 0 (01 
O(0j ~1 (I) <l (1) 

<l (1) 0 (0) <1 11) 
<1 (1) 0 (0) <1 (1) 
.1 (1) 0 (01 <I (1) 
0 (0) 0 (0) 0 (0) 
<1 (1) 0 (0) <1 (1) 

lOO(243) lOO(291) lOO(534) 

27 24 43 

g/After Eisenrnann (1982). 

P,'~umbers in parentheses represent number of birds observed. 

type, compartment, season, or year, the 5 most 
frequently observed species were the pine warbler 
(182), yellow-rumped warbler (11%), brown-headed 
nuthatch (8%), American robin (8%), and red- 
cockaded woodpecker (6Z). Twenty-seven (51%) of 
the species observed were year-round residents, 11 
(21%) were sununer residents, and 15 (28%) were 
winter residents (Appendix A.1). The density of 
birds observed -- habitat types, seasons, and 
years combined, was 118.6 birds/km2 (0.5 
birdsjacre). 

Habitats.--Forty-three species of birds, -- - 
totaling 534 individuals, were observed in 

natural longleaf pine habitat (Table 3). Of 
these, the 5 most frequently observed species were 
the pine warbler (21x1, brom-headed nuthatch 
(9%) ,  yellow-rumped warbler (8x1, red-cockaded 
woodpecker ( 7 % ) ,  and sedge wren ( 6 % ) .  In 
comparison, 37 species, totaling 225 individuals, 
were observed in planted slash pine habitat, the 5 
most common being the yellow- rumped warbler 
(IT%), herican robin (16%), pine warbler (9%) ,  
red-bellied woodpecker (6x1, and house wren (5%). 

Sixteen bird species were observed only in 
natural longleaf pine, 10 were observed only in 
planted slash pine, and 27 were observed in both 



h a b i t a t  t y p e s  (Table  3) .  S p e c i e s  observed 
e x c l u s i v e l y  i n  l o n g l e a f  p i n e  were t h e  
w h i t e - t h r o a t e d  sparrow,  n o r t h e r n  bobwhite ,  
e a s t e r n  b l u e b i r d ,  b lue-gray g n a t c a t c h e r ,  swamp 
sparrow,  e a s t e r n  wood-pewee, b l u e  g rosbeak ,  
e a s t e r n  k i n g b i r d ,  wood duck, n o r t h e r n  c a r d i n a l ,  
s r c g  sparrow,  baS r y  w n o d p e ~ k e r ,  C a r o l i n a  
ch ickadee ,  b r o w  t h r a s h e r ,  n o r t h e r n  p a r u l a ,  and 
o r c h a r d  o r i o l e ,  S p e c i e s  observed e x c l u s i v e l y  i n  
s l a s h  p i n e  were t h e  s o l i t a r y  v i r e o ,  palm 
w a r b l e r ,  t u f t e d  t i t m o u s e ,  n o r t h e r n  mockingbird ,  
red-shouldered hawk, mourning dove, y e l l o w - b i l l e d  
cuckoo, b a r r e d  owl, chuck-wi l l ' s  widow, and f i e l d  
sparrow.  

The d e n s i t y  o f  b i r d s  observed w i t h i n  
n a t u r a l  l o n g l e a f  p i n e  h a b i t a t ,  s e a s o n s  and y e a r s  
combined, w a s  166.9 bi rds /km2 (0.7 b i r d s l a c r e ) ,  
The comparable  d e n s i t y  f o r  p l a n t e d  s l a s h  p i n e  
h a b i t a t  was 70.3 b i r d s / h 2  (0.2 b i r d s l a c r e ) .  

Mean b i r d  d e n s i t y ,  mean s p e c i e s  r i c h n e s s ,  
and mean s p e c i e s  d i v e r s i t y  were  s u b s t a n t i a l l y  
g r e a t e r  f o r  n a t u r a l  l o n g l e a f  t h a n  p l a n t e d  s l a s h  
p i n e  d u r i n g  each  o f  t h e  4 sampling p e r i o d s  
(Table  4 ) .  D i f f e r e n c e s  i n  mean biomass between 
h a b i t a t  t y p e s ,  however, were  v a r i a b l e  among 
sampling p e r i o d s  (Table  4 ) .  

Because s i g n i f i c a n t  ( g  < 0.05) h a b i t a t -  
compartment i n t e r a c t i o n s  o c c u r r e d  f o r  b o t h  
s p e c i e s  r i c h n e s s  and s p e c i e s  d i v e r s i t y  (Table  
5 ) ,  f u r t h e r  a n a l y s i s  o f  t h e s e  pa ramete r s  w i t h  
r e s p e c t  t o  h a b i t a t  t y p e  was p rec luded ,  However, 
no s i g n i f i c a n t  (g > 0.05) h a b i t a t  i n t e r a c t i o n s  
o c c u r r e d  f o r  e i t h e r  b i r d  d e n s i t y  o r  biomass,  
t h e r e b y  a l l o w i n g  comparisons  of t h e s e  2 
pa ramete r s  between h a b i t a t  t y p e s  t o  be  made 

i r r e s p e c t i v e  o f  compartment,  s e a s o n ,  o r  y e a r .  
These comparisons  showed t h a t  b i r d  d e n s i t y  
d i f f e r e d  (z < 0.05) between h a b i t a t  t y p e s ,  w i t h  
t h e  e s t i m a t e d  median v a l u e  b e i n g  g r e a t e r  f o r  
n a t u r a l  l o n g l e a f  t h a n  f o r  p l a n t e d  slash p i n e  
(Table  6 ) .  I n  c o n t r a s t ,  biomass d i d  n o t  d i f f e r  
(P ; 0.05) between t h e  2  h a b i t a t  types .  

Seasons . - -Thir ty- three  s p e c i e s  of b i r d s ,  
t o t a l i n g  323 i n d i v i d u a l s ,  were  observed d u r i n g  t h e  
b reed ing  s e a s o n  (Table  3 ) ;  t h e  5 most f r e q u e n t l y  
observed s p e c i e s  were  t h e  p i n e  w a r b l e r  (20%),  
brown-headed n u t h a t c h  (14%) ,  r e d - b e l l i e d  
woodpecker (9Z),  red-cockaded woodpecker ( 9 % ) ,  and 
g r e a t  c r e s t e d  f l y c a t c h e r  (9%) .  I n  comparison,  32 
s p e c i e s ,  t o t a l i n g  436 i n d i v i d u a l s ,  were obse rved  
d u r i n g  t h e  w i n t e r i n g  s e a s o n ,  t h e  5 most c o m o n  
be ing  t h e  yellow-rumped w a r b l e r  (19%) ,  p i n e  
w a r b l e r  (16%), American r o b i n  (14%),  sedge  wren 
(9%),  and house wren (72) .  Twenty b i r d  s p e c i e s  
were  observed on ly  d u r i n g  t h e  b r e e d i n g  s e a s o n ,  21 
o n l y  d u r i n g  t h e  w i n t e r i n g  season ,  and 12 d u r i n g  
b o t h  s e a s o n s  (Table  3 ) .  D e n s i t i e s  of b r e e d i n g  and 
w i n t e r i n g  b i r d s ,  h a b i t a t  t y p e s  and y e a r s  combined, 
were  100.9 bi rds /km2 (0.4 b i r d s f a c r e )  and 136.2 
bi rds /km2 (0.6 b i r d s l a c r e ) ,  r e s p e c t i v e l y ,  

S i g n i f i c a n t  (2 < 0.05) season-year  
i n t e r a c t i o n s  o c c u r r e d  f o r  each  pa ramete r  t e s t e d  -- 
d e n s i t y ,  s p e c i e s  r i c h n e s s ,  s p e c i e s  d i v e r s i t y ,  and 
biomass (Table  5 ) .  Consequent ly ,  f u r t h e r  a n a l y s e s  
were  r e s t r i c t e d  t o  s e a s o n a l  comparisons  w i t h i n  
y e a r s .  These comparisons  r e v e a l e d  t h a t  b i r d  
d e n s i t y  d i f f e r e d  ( g  < 0.05) between s e a s o n s  i n  
b o t h  1980 and 1981 (Table  7 ) .  I n  1980, t h e  
e s t i m a t e d  median v a l u e  f o r  b i r d  d e n s i t y  was 
g r e a t e r  f o r  w i n t e r i n g  t h a n  b r e e d i n g  p o p u l a t i o n s ,  
whereas ,  i n  1981, t h e  r e v e r s e  t r e n d  occur red .  

Tab le  4. D e n s i t y ,  s p e c i e s  r i c h n e s s  (number of s p e c i e s ) ,  s p e c i e s  d i v e r s i t y ,  and biomass of b i r d s  
obse rved  p e r  t r a n s e c t  w i t h i n  n a t u r a l  l o n g l e a f  and p l a n t e d  s l a s h  p i n e  h a b i t a t s  d u r i n g  b r e e d i n g  (May) 
and w i n t e r i n g  (December) c e n s u s e s ,  A p a l a c h i c o l a  N a t i o n a l  F o r e s t ,  F l o r i d a ,  1980 and 1981. A l l  means 
were  based on d a t a  d e r i v e d  from 8 t r a n s e c t s .  

Longleaf  p i n e  S l a s h  p i n e  

1980 1981 1980 198 1  

Pa ramete r  Breeding Win te r ing  Breeding Win te r ing  Breed ing  Win te r ing  Breeding Win te r ing  

D e n s i t y  ( b i r d s / h 2 )  
Mean 147.5 
SD 63.9 

S p e c i e s  r i c h n e s s  
Mean 6.8 
SD 3.0 

S p e c i e s  d i v e r s i t y  (H') 
Mean 1.6 
SD 0.6 

Biomass (kg) 
Mean 1.1 
SD 1 .3  



Table 5. Results of analysis of variance procedures for bird population parameters, Apalachicola 
National Forest, Florida, 1980 and 1981. 

Parameter 

Density Species richness Species diversity Biomass 

~ a c t o g '  d f (birds/km2)bi (number of species)- / (w' ) (kg lb/ 

3' H = habitat; C = compartment; S = season; Y = year. 

b/ Analysis was executed on log (base 10) transformed data. 
5' Significance of F values: * = - P < 0.05; NS = P i 0.05. 

Although species richness, species diversity, 
and biomass did not differ (11 > 0.05) between 
breeding and wintering populations in 1980, they 
did differ (11 < 0.05) in 1981 (Table 7). The 
estimated median values for species richness and 
biomass were greater for the breeding than the 
wintering population in 1981. Similarly, the 
actual mean value for species diversity was 
greater for the breeding than the wintering 
population in 1981. 

Herpetofauna 

A total of 726 amphibians and reptiles, 
representing 39 species, was captured during 
spring and fall trapping periods in 1980 and 1981 
(Table 8, Appendices B.l-B.3). Irrespective of 
habitat type, compartment, season, or year, the 
5 most frequently captured species were the ground 
skink (33%), six-lined racerunner (lo%), racer 

(7%), scarlet snake (5%), and smooth earth snake 
(5%). Twenty-three (59%) of the 39 herpetofaunal 
species captured were terrestrial, 8 (20%) were 
semi-aquatic, 4 (10%) were arboreal, 3 (8%) were 
aquatic, and 1 (3%) was fossorial (Appendix B.1). 

Habitats.--Thirty-five species o f 
herpetofauna, totaling 377 individuals, were 
captured in natural longleaf pine habitat (Table 
8). Of these, the 5 most frequently captured 
species were the ground skink (27%), six-lined 
racerunner (12%), scarlet snake (8%), racer (5%), 
and smooth earth snake (4%). In comparison, 32 
species, totaling 349 individuals, were captured 
in planted slash pine habitat, the 5 most common 
being the ground skink (40%), racer (8%), six- 
lined racerunner (7%), green anole (7%), and 
smooth earth snake (6%). 

Table 6. Comparative analysis of bird density and biomass for natural longleaf and planted slash 
pine habitats, spring and fall censuses combined, Apalachicola National Forest, Florida, 1980 and 
1981. All medians were based on data derived from 32 transects. 

Parameter Longleaf pine Slash pine a / F-test- 

bl Density (birds/km2)- 

Median 
Range (682) 

b / Biomass (kg)- 

Median 
Range (68%) 

a/ * = - P < 0.05; NS = g> 0.05. 
b/ Analysis was executed on log (base 10) transformed data. 



Table  7 ,  Comparat ive  a n a l y s i s  o f  s e a s o n a l  a s p e c t s  of b i r d  p o p u l a t i o n s ,  A p a l a c h i c o l a  N a t i o n a l  F o r e s t ,  
F l o r i d a ,  1980 and 1981. ALL mediansfmeans were  based on d a t a  d e r i v e d  from 16 t r a n s e c t s .  

Eree.r?iag Yir,tearizl_g B r e e d i n g  Win te r ing  
season  s e a s o n  P-test2' s eason  s e a s o n   test&' Paramete r  

b/! Dens i ty  ( b i r d s / h 2 ) -  

Median 
Range (68%) 

S p e c i e s  r i c h n e s s  
b /  (number of spec ies ) -  

Median 
Range (68%) 

S p e c i e s  d i v e r s i t y  (N') 

Mean 
S D 

b  / Biomass (kg)-- 

Median 
Range (68%) 

5' * = - P < 0.05; NS =I?-> 0.05. 

b' A n a l y s i s  was execu ted  on l o g  (base  i 0 )  t ransformed d a t a .  

Seven h e r p e t o f a u n a l  s p e c i e s  were  c a p t u r e d  
o n l y  i n  n a t u r a l  l o n g l e a f  p i n e ,  4 were  c a p t u r e d  
o n l y  i n  p l a n t e d  s l a s h  p i n e ,  and 28 were  c a p t u r e d  
i n  b o t h  h a b i t a t  t y p e s  (Table  8 ) .  Those s p e c i e s  
c a p t u r e d  e x c f u s i v e l y  i n  l o n g l e a f  p i n e  were  t h e  oak 
toad ,  s l e n d e r  g l a s s  l i z a r d ,  e a s t e r n  mud t u r t l e ,  
f i v e - l i n e d  s k i n k ,  e a s t e r n  hognose snake ,  s o u t h e r n  
hognose snake ,  and p i n e  snake.  Those s p e c i e s  
c a p t u r e d  e x c l u s i v e l y  i n  s l a s h  p i n e  were  t h e  mole 
sa lamander ,  l i t t l e  g r a s s  f r o g ,  s o u t h e r n  c h o r u s  
f r o g ,  and brown snake.  

and biomass (Table  10) .  As a  r e s u l t ,  s t a t i s t i c a l  
comparisons  between n a t u r a l  l o n g l e a f  and p l a n t e d  
s l a s h  p i n e  h a b i t a t s  were  made i r r e s p e c t i v e  o f  
compartmenti  season ,  o r  y e a r .  These comparisons  
showed t h a t  n e i t h e r  t h e  number o f  i n d i v i d u a l s  
c a p t u r e d  n o r  t h e  number o f  s p e c i e s  c a p t u r e d  
d i f f e r e d  (E > 0.05) between h a b i t a t  t y p e s ;  
however, t h e  a c t u a l  mean v a l u e  f o r  s p e c i e s  
d i v e r s i t y  and t h e  e s t i m a t e d  median v a l u e  f o r  
biomass were  h i g h e r  f o r  n a t u r a l  l o n g l e a f  t h a n  
p l a n t e d  s l a s h  p i n e  (Table  11) .  

The mean number of amphibians  and r e p t i l e s  
c a p t u r e d  p e r  a r r a y  w i t h i n  n a t u r a l  l o n g l e a f  p i n e  
d u r i n g  t h e  s p r i n g  o f  1980 was n e a r l y  t w i c e  t h a t  
c a p t u r e d  w i t h i n  p l a n t e d  s l a s h  p i n e  (Table  9 ) .  
D i f f e r e n c e s  i n  t h e  mean abundance o f  
h e r p e t o f a u n a  between h a b i t a t s  d u r i n g  t h e  f a l l  of 
1980 and t h e  s p r i n g  and f a i l  of 1981 were much 
l e s s  pronounced, b u t  f a v o r e d  s l a s h  p i n e .  Mean 
s p e c i e s  r i c h n e s s  and mean s p e c i e s  d i v e r s i t y  were 
g r e a t e r  i n  l o n g l e a f  t h a n  s l a s h  p i n e  dur ing  t h e  
s p r i n g  and f a l l  o f  1980 and t h e  s p r i n g  o f  1981, 
whereas  t h e  r e v e r s e  r e l a t i o n s h i p  o c c u r r e d  i n  t h e  
f a l l  of 1981 (Table  9 ) .  Mean h e r p e t o f a u n a l  
biomass was g r e a t e r  i n  l o n g l e a f  p i n e  d u r i n g  t h e  
s p r i n g  o f  1980 and 1981, and g r e a t e r  i n  s l a s h  p i n e  
d u r i n g  t h e  f a l l  of 1980 and 1981 (Table  9 ) .  

Seasons . - -Thir ty-s ix  s p e c i e s  o  f 
h e r p e t o f a u n a ,  t o t a l i n g  5 0 3 -  i n d i v i d u a l s ,  were 
c a p t u r e d  d u r i n g  t h e  s p r i n g  (Table  8 ) ;  t h e  5  most 
f r e q u e n t l y  c a p t u r e d  s p e c i e s  were  t h e  ground 
s k i n k  (352) ,  s i x - l i n e d  r a c e r u n n e r  (12X), s c a r l e t  
snake  ( 7 % ) ,  r a c e r  (6Z) ,  and broadhead s k i n k  (5%). 
In  c o n t r a s t ,  33 s p e c i e s ,  t o t a l i n g  223 i n d i v i d u a l s ,  
were  c a p t u r e d  i n  f a l l ,  t h e  5 most common b e i n g  t h e  
ground s k i n k  (30%) ,  smooth e a r t h  snake  (10%) ,  
r a c e r  (8%), green  a n o l e  (7x1, and dwarf sa lamander  
(52). 

S i x  h e r p e t o f a u n a l  s p e c i e s  were c a p t u r e d  
o n l y  d u r i n g  s p r i n g ,  3 were  cap tu red  o n l y  d u r i n g  
f a l l ,  and 30 were  c a p t u r e d  d u r i n g  bo th  s e a s o n s  
(Table  8 ) .  Those s p e c i e s  cap tu red  e x c l u s i v e l y  
d u r i n g  s p r i n g  were t h e  e a s t e r n  mud t u r t l e ,  mole 
sa lamander ,  s o u t h e r n  chorus  f r o g ,  e a s t e r n  and 
s o u t h e r n  hognose snake ,  and brown snake,  Those 
s p e c i e s  c a p t u r e d  e x c l u s i v e l y  d u r i n g  f a l l  were 
t h e  l i t t l e  g r a s s  f r o g ,  f i v e - l i n e d  s k i n k ,  and 
p i n e  snake.  No s i g n i f i c a n t  (P > 0.05) 

No s i g n i f i c a n t  (I?- > 0.05) i n t e r a c t i o n  between 
h a b i t a t  and compartment e f f e c t s ,  h a b i t a t  and 
s e a s o n  e f f e c t s ,  o r  h a b i t a t  and y e a r  e f f e c t s  was 
determined f o r  any of t h e  p a r a m e t e r s  t e s t e d  -- 
abundance, s p e c i e s  r i c h n e s s ,  s p e c i e s  d i v e r s i t y ,  



Table 8, Relattve frequency o f  occurrence OF herpetofaunal species captured during spring {March-May) and fa1 l (September-October) 
censuses, Apalachicola National Forest, Florida, 2980 and 1981. Data  were derived from a 16-trap array operated in both natural 
longleaf and planted s l a s h  pine habitats i n  each of the 8 compartments. 

Z frequency of  occurrence 
~ o n g l e a f  pine S lash  p r n e  Subtotal 

Sprrng Fa1 1 Subtotal Spring Fa1 I Subto ta l  Spring Fa1 7 Tota l 

Grczzd sk:& &" 9 7  * ,ae (29) 
Six-lined racerunner 15 ( 4 1 )  6 ( 6 )  
Racer 6 1171 3 ( 3 )  
Scarlet snake 11 (311 <I ( I )  
Smoctk earth snake 2 ( 5 )  10 (10) 
Green anoie 3 1 7 )  2 12) 
Broadhead s k ~ n k  5 (15)  <i (I) 
Eastern narrowmouth toad 3 (8) 7 ( 7 )  
b a r f  salamander i ( 4 j  5 (5) 
Southern leopard frog 3 ( 8 )  7 1 7 )  
Southern toad 2 ( 5 )  0 (0) 
Eastern ribbon snake 1 ( 4 )  0 (0)  
Pigmy rattlesnake 1 (3;  4 (4) 
Eastern glass 1 i mard < I  ( 2 )  2 ( 2 )  
Eastern coral snake i ( 3 j  4 (41 
S1 ?my salamander 3 (8: <1 (11 
Southeastern five-lined skink I (4) 3 13) 
Eastern fence lizard < I  ( 2 1  4 ( 4 )  
Common garter snake 2 (6) 0 (01 
Fla twoods salamander < I  ( 2 )  0 (0 )  
Oak toad 1 ( 4 1  2 ( 2 )  
Corn snake l ( 4 )  <1 (1)  
Ornate chorus frog <1 (1) i l  (1)  
Eastern box t u r t l e  < I  (1 )  2 (2) 
Slender glass 1 i zard 
Southern cr icket  frog 

1 1 3 )  2 (21 
<1 (11 <1 (1)  

Eastern mud t u r t l e  
Coachwhi p 

1 ( 4 )  0 (01 
1 ( 3 )  0 (0 )  

Ringneck snake < I  (1 )  <1 (1) 
Scarlet kingsnake <l  (1)  0 f O f  
Glossy crayfish snake <1 (1 )  < I  (1) 
Mole salamander 
L i t t l e  qrass frog 

0 (01 0 (0) 

Southern chorus frog 
Five-1 ined skink 

81 : [:I 
Eastern hognose snake 

0 (0) <1 (1) 

Southern hognose snake 
4 (19 0 (01 

Pine snake 
(1) 0 (01 

Brown snake 
0 (0) f l )  
0 (0) fJ to1 

Total number of amphibians 
and rep t i l e s  100 (275) lOO(102) 

Total number of species 33 26 

d / ~ f t e r  Collins e t  a l .  (1982). 

blliumberr in parentheses represent number of amphibians and rept i les  captured. 

season-habitat interactions occurred for any of 
the 4 parameters tested, A significant (PC 0.05) 
interaction did occur, however, between season and 
year with respect to the number of individuals , 

captured, Although this interaction was not 
significant (I?- > 0.05) for other parameters 
tested, 2 separate sets of statistical 
comparisons, 1 for each year of the study, were 
made in order to maintain consistency in data 
analysis. These comparisons showed that the 
abundance, species richness, and biomass of 
captured herpetofauna differed (z < 0.05) between 
seasons in both 1980 and 1981 (Tab le  121, with the 
estimated median value for each of these 
parameters being greater for spring than fall in 
both years. Species diversity differed (x < 0.05) 
between seasons in 1980, but not (_I1 > 0.05) in 
1981. Yet, in both years, the value for actual 
mean species diversity was greater for spring than 
fail. 

A total of 198 small mamals, representing 5 

species, was captured during spring and fall of 
1980 and 1981 (Table 13, Appendices C. 1 and C.2).  
The species composition of the sample was: cotton 
mouse, 47%; cotton rat, 44%; least shrew, 8%; 
southern short-tailed shrew, 1%; and house mouse, 
1X. 

A steady decline in capture success occurred 
during the 2-year study period, with capture 
success being greatest in the spring of 1980 
(3.4%) and least in the fall of 1981 (0.6%) 
(Appendices 6.1 and C . 2 ) .  Total capture success 
for the area, habitats, seasons, and years 
combined, was 1.6%. 

Habitats,--Four species of small mamals, 
totaling 106 individuals, were captured in natural 
longleaf pine habitat (Table 13). The cotton rat 
was the most frequently captured (47%) species. 
In comparison, 4 species, totaling 92 individuals, 
were captured in planted slash pine habitat, with 
the cotton mouse being the most frequently 
captured (51%) species. The house muse was 
captured only in natural longleaf pine, whereas 



Table  9. Abundance, s p e c i e s  r i c h n e s s  (number o f  s p e c i e s ) ,  s p e c i e s  d i v e r s i t y ,  and biomass o f  
h e r p e t o f a u n a  c a p t u r e d  p e r  a r r a y  w i t h i n  n a t u r a l  l o n g l e a f  and p l a n t e d  s l a s h  p i n e  h a b i t a t s  d u r i n g  
s p r i n g  (March-May) and f a l l  (September-October) censuses ,  A p a l a c h i c o l a  N a t i o n a l  F o r e s t ,  F l o r i d a ,  
1988 and 1981. A l l  means were  based on d a t a  d e r i v e d  from 8 a r r a y s .  

Pa ramete r  

S l a s h  p i n e  

1980 1981 1980 1981 

S p r i n g  F a l l  S p r i n g  F a l l  S p r i n g  F a l l  S p r i n g  F a l l  

Number of i n d i v i d u a l s  

Mean 
SD 

S p e c i e s  r i c h n e s s  
Mean 7.5 4.6 7.8 3.4 
SD 3.2 1.7 1.7 1 .8  

S p e c i e s  d i v e r s i t y  ( H I )  

Biomass (g) 

Mean 
SD 

t h e  s o u t h e r n  s h o r t - t a i l e d  shrew was c a p t u r e d  o n l y  
i n  p l a n t e d  s l a s h  p ine .  Cap tu re  s u c c e s s  i n  n a t u r a l  
l o n g l e a f  p i n e  and p l a n t e d  s l a s h  p i n e ,  s e a s o n s  and 
y e a r s  combined, was 1.8% and 1.5%, r e s p e c t i v e l y .  

Mean c a p t u r e  s u c c e s s  and mean biomass o f  
small mammals were  g r e a t e r  i n  n a t u r a l  l o n g l e a f  
t h a n  p l a n t e d  s l a s h  p i n e  d u r i n g  s p r i n g  and g r e a t e r  
i n  p l a n t e d  s l a s h  p i n e  t h a n  n a t u r a l  l o n g l e a f  p i n e  
d u r i n g  f a l l  o f  b o t h  1980 and 1981 (Table  14) .  
Mean s p e c i e s  r i c h n e s s  and mean s p e c i e s  d i v e r s i t y  
were  g r e a t e r  i n  l o n g l e a f  t h a n  s l a s h  d u r i n g  t h e  

f a l l  of 1980 and t h e  s p r i n g  of 1981 (Table  1 4 ) ;  
t h e  r e v e r s e  r e l a t i o n s h i p  o c c u r r e d  d u r i n g  t h e  
s p r i n g  o f  1980 and t h e  f a l l  o f  1981. 

Because a  s i g n i f i c a n t  (_Fi. < 0.05) 
habi ta t -compartment  i n t e r a c t i o n  o c c u r r e d  f o r  
s p e c i e s  r i c h n e s s  (Table  1 5 ) ,  f u r t h e r  s t a t i s t i c a l  
a n a l y s i s  of t h i s  pa ramete r  was p rec luded .  No 
s i g n i f i c a n t  (g> 0.05) h a b i t a t  i n t e r a c t i o n s  
o c c u r r e d ,  however, f o r  c a p t u r e  s u c c e s s ,  s p e c i e s  
d i v e r s i t y ,  o r  biomass.  Thus, h a b i t a t  comparisons  
o f  t h e s e  3 pa ramete r s  were  made i r r e s p e c t i v e  o f  

Tab le  10. R e s u l t s  o f  a n a l y s i s  of v a r i a n c e  p rocedures  f o r  h e r p e t o f a u n a l  p o p u l a t i o n  pa ramete r s ,  
A p a l a c h i c o l a  N a t i o n a l  F o r e s t ,  F l o r i d a ,  1980 and 1981. 

Number of S p e c i e s  r i c h n e s s  S p e c i e s  d i v e r s i t y  Biomass 

 acto ox?' d  f  i n d i v i d u a l s '  (number o f  spec ies ) -  b  / (a f  > (8)- b  f 

1  c l NS- 
7 N S 
7 N S 
1 * 
1 P;;S 
1  NS 
I NS 
1  * 

2' H = h a b i t a t ;  C = compartment; S = season ;  Y = y e a r  

h' A n a l y s i s  was execu ted  on lag (base  10) t r ans fo rmed  d a t a .  

5' S i g n i f i c a n c e  o f  F v a l u e s :  * = - P r 0.05; NS = P > 0.05. 



Table 11, Comparative analysis of herpetofaunal abundance, species richness 
(number of species), species diversity, and biomass for natural longleaf and 
planted slash pine habitats, spring and fall censuses combined, Apalachicola 
National Forest, Florida, 1980 and 1981. All medianslmeans were based on 
data derived from 32 transects, 

Parmeter Longleaf pine S l a s h  pine ~-tesg/ 

l' Number of individuals - 

Bfedian 
Range ( 6 8 2 )  

b l Species richnesw 

Median 
Range ( 6 8 % )  

Species diversity ( H f )  

b/ Biomass (g)- 

Median 
Range (68%) 

5' * = - P ' 0.05; NS = P .  0.05. 
b/ Analysis was executed on log (base 10) transformed data. 

Table 12. Comparative analysis of seasonal aspects of herpetofaunal populations, Apalachicola 
National Forest, Florida, 1980 and 1981. All medians/means were based on data derived from 16 
transects. 

1980 1981 

Spring Fall ~-tesg/ Spring Fall F-test a/ Parameter 

Number of individuals 

Median 
Range (68%) 

Species richness 
b / (number of species)- 

Median 
Range (68%) 

Species diversity (H' 

b l Biomass (8)- 

Median 134.3 
Range (68%) 45.9-389.6 

2' * = - F < 0.05; NS = P  > 0.05. 

b/ Analysis was executed an log (base 10) transformed data. 



Table 13. Relative Frequency of occurrence of small mammal species captured during spring (May j and fa1 1 (October) censuses, ApaiacfiicoIa 
National Forest, F l o r i d a ,  1980 and 1981. Data were de r~ved  from a 375-m, 25-station t ransect ,  with 1 l ive  t rap and 1 snap t rap per s t a t ion ,  
operated i n  both natural longleaf and planted slash pine habitats in each o f  the 8 comparhents. 

% frequency of occurrence 
Longleaf plne Slash plne Subtotal 

spec, esg' Spring Fa1 7 Subtotal Spring Fa1 l Subtotal Spring F a l l  Total 

f'nttrhfi mouse 

Cotton r a t  

Least shrew 
Sou the rnshor t - t a i l edsh rew 0 (01 0 (0) O ( 0 )  O (0) 3 (1) 1 f l )  0 (0)  2 (1) < I  (1) 

House mouse 1 ( I j  O ( 0 f  < 1 ( l )  O j O j  C ( O f  O ( 0 )  ~1 (11 0 (01 ~1 (1) 

Total number of small 
mrrrmals 100 ( 7 1 )  100 (30)  100(106) 100 1 5 5 )  100 (37) 100 (92)  100(131) 100 (67) 100(198) 

fatal number of  species 4 3 4 3 4 4 4 4 5 

g ' ~ f t e r  Jones e t  a 1  . (1382). 
kj~urnbers i n  parentheses represent number of small m a m f s  captured. 

compartment, season,  o r  year .  These comparisons 
showed t h a t  n e i t h e r  c a p t u r e  s u c c e s s ,  s p e c i e s  
d i v e r s i t y ,  nor  biomass d i f f e r e d  (P> 0.05) between 
n a t u r a l  long lea f  and p l a n t e d  s l a s h  p i n e  h a b i t a t  
t y p e s  (Table  16) .  

Seasons.--Four s p e c i e s  of s m a l l  mammals, 
t o t a l i n g  131 i n d i v i d u a l s ,  were cap tured  d u r i n g  
s p r i n g ;  t h e  c o t t o n  r a t  was t h e  most f r e q u e n t l y  
cap tured  (482) s p e c i e s .  I n  comparison, 4 s p e c i e s ,  
t o t a l i n g  67 i n d i v i d u a l s ,  were cap tured  d u r i n g  
f a l l ,  w i t h  t h e  c o t t o n  mouse be ing  t h e  most 
f r e q u e n t l y  cap tured  (49%) s p e c i e s .  The house 

mouse was cap tured  on ly  d u r i n g  s p r i n g ,  whereas 
t h e  s o u t h e r n  s h o r t - t a i l e d  shrew was cap tured  
on ly  d u r i n g  f a l l .  Spr ing  c a p t u r e  s u c c e s s  was 
2.1%; f a l l  c a p t u r e  s u c c e s s  was 1.1%. 

No s i g n i f i c a n t  (g > 0.05) i n t e r a c t i o n s  
occur red  between season  and h a b i t a t  o r  between 
season  and y e a r  f o r  any popula t ion  parameter  
(Table 15) .  Consequent ly ,  s t a t i s t i c a l  
comparisons between s p r i n g  and f a l l  were made 
i r r e s p e c t i v e  of h a b i t a t  o r  year .  These 
comparisons showed t h a t  each of t h e  4  paramete rs  
-- c a p t u r e  s u c c e s s ,  s p e c i e s  r i c h n e s s ,  s p e c i e s  

Table  14. Capture  success ,  s p e c i e s  r i c h n e s s ,  s p e c i e s  d i v e r s i t y ,  and biomass of smal l  m a m a l s  
t r apped  per  t r a n s e c t  w i t h i n  n a t u r a l  long lea f  and p l a n t e d  s l a s h  p i n e  h a b i t a t s  d u r i n g  s p r i n g  (May) 
and f a l l  (October) censuses ,  Apa lach ico la  Nat iona l  F o r e s t ,  F l o r i d a ,  1980 and 1981. A l l  means 
were based on d a t a  de r ived  from 8  t r a n s e c t s .  

Longleaf p i n e  S lash  p i n e  

Parameter Spr ing  F a l l  Spring F a l l  S p r i n g  F a l l  Spr ing  F a l l  

Capture  success  (%) 

Me an 
S D 

S p e c i e s  r i c h n e s s  
(number of s p e c i e s )  

M e  an 
SD 

Spec ies  d i v e r s i t y  (£3')  

Me an 
S St 

Biomass (g) 

Me an 
S  D 



Table 15. Results of analysis of variance procedures for small mammal population parameters, 
Apalachicola National Forest, Florida, 1980 and 1981. 

Capture Species richness Species diversity Biomass 
ai' Factor- d f success (%)b/ (number of species)~' ( H 1  1 (g lc/ 

5' H = habitat; C = compartment; S = season; Y = year. 

b/ Analysis was executed on arcsine-square root transformed data. 
C /  Analysis was executed on log (base 10) transformed data. 

5' Significance of F values: * = - P < 0.05; NS = P . 0.05. 
diversity, and biomass -- differed (I < 0.05) 
between seasons (Table 17). Estimated median 
values for capture success, species richness, and 
biomass were greater for spring than fall. 
Similarly, the actual mean value for species 
diversity was greater for spring than fall. 

DISCUSSIOM 

B i r d s  

In general, there is a paucity of information 
regarding year-round bird populations in longleaf 

and slash pine habitats. Most studies have 
concentrated on breeding (Johnston and Odum 1956, 
Dickson et al. 1980) or wintering populations 
(Emlen 1978, Engstrom and James 1981), but rarely 
on both (Repenning and Labisky 1985). The total 
of 53 species recorded on the Apalachicola 
National Forest in this study, however, was 
comparable to year-round species accounts reported 
for similar pine habitats in Florida: 49 species 
(Hirth and Marion 1979), 53 species-- also on the 
Apalachicola National Forest (Repenning and 
Labisky 1985), 69 species (Engstrom 1980a, 1980b), 
and 78 species (Rowse 1980). Thus, pine habitats 

Table 16. Comparative analysis of small mammal capture success, species diversity, and biomass 
for natural longleaf and planted slash pine habitats, spring and fall censuses combined, 
Apalachicola National Forest, Florida, 1980 and 1981. All medians were based on data derived 
from 32 transects; the means for H' were based on data from 27 and 23 transects in longleaf and 
slash pine, respectively. 

Parameter Longleaf pine Slash pine a / F-tests- 

b / Capture success (%)- 

Hedian 
Range (68%) 

Species diversity (Wf) 

Me an 
S D 

c/ Biomass (g)- 

Median 
Range (682) 

a/ * = - P < 0.05; NS = I > 0.05. 

b' Analysis was executed on arcsine-square root transformed data. 

C' Analysis was executed on lag (base 10) transformed data. 



Table 17, Comparative analysis of seasonal aspects of small mammal populations, Apalachicola 
National Forest, Florida, 1980 and 3981. All medians were based on data derived from 32 
transects; the means for 11' were based on data from 26 and 24 transects in spring and fall, 
respectively, 

Parameter Spring Fall ~-test8/ 
- - 

57 1 Capture success I%)- 

Median 
Range ( 6 8 % )  

Species richness 
c l (number sf species)- 

Hedian 
Range (68%) 

Species diversity ( H ' )  

Mean 
S D 

c / Biomass (g)- 

Median 
Range (68%) 

in Florida support a relatively diverse group of 
bird species on an annual basis. 

Habitats. --Bird density differed (P < 0.05) 
between habitat types on the Apalachicola National 
Forest, with more birds being observed in natural 
longleaf than in planted slash pine stands. The 
differential avian use of the 2 pine habitats is 
probably attributable to differences in vegetative 
structure andlor stand age. Harris et al. (1975) 
and Repenning and Labisky (1985) found that the 
abundance, species richness, and species diversity 
of birds in north Florida were greater in mature 
natural stands of longleaf pine than in younger 
stands of planted slash pine, the differences 
being due to the higher degree of structural 
diversity exhibited by the longleaf stands. 
Similarly, Noble and Hamilton (1976) concluded 
that mature natural pine stands in southeastern 
Louisiana supported more numbers and species of 
birds than younger loblolly pine (x. taeda) 
plantations because the older stands had a more 
abundant and diversified vegetative strata. 
Although the vegetation within the pine habitats 
censused on the Apalachicola Kational Forest was 
not evaluated empirically, natural longleaf stands 
appeared structurally more diverse than planted 
slash pine stands. Not only were stands of 
natural longleaf greater in age than those of 
planted slash pine, but they seemed also to offer 
a set of vegetative features not available in the 
younger slash pine stands (e,g., snags, thick 
ground cover, and an open canopy). Thus, mature 
natural stands of longleaf, due to their 
structural diversity, are seemingly capable of 
supporting a greater abundance of birds than 
younger stands of planted slash pine. 

Seasons.--Wintering bird populations in the 
southeastern United States typically are larger 
than breeding bird populations (Moble and Hamilton 
1976, Ortego et al. 1978, Dickson and Noble 1978, 
Harris 1980, Rowse 1980, Repenning and Labisky 
1985). Findings from the Apalachicola National 
Forest supported this generalization in 1980, when 
the density of wintering birds exceeded that of 
breeding birds. In 1981, however, the trend was 
reversed, as the density of breeding birds 
exceeded that of wintering birds. This between- 
year inconsistency in seasonal bird populations on 
the Apalachicola National Forest was due primarily 
to the scarcity and/or absence of several common 
winter migrants in 1981 (e.g., American robin, 
ruby-crowned kinglet, sedge wren, and house wren). 
Notably, low populations of wintering birds were 
reported throughout Florida in 1981 (Stevenson 
1982). The relatively low density, species 
richness, species diversity, and biomass of birds 
recorded during the winter of 1981 was very likely 
related to a reduced availability of food 
resources. Rainfall was markedly below average 
throughout the spring, sumer, and fall of 1981, 
resulting in severe drought conditions throughout 
Florida. This drought condition undoubtedly 
depressed fruit and seed production, thereby 
reducing the potential food supply for the 
contingent of birds that normally winter in 
Florida. Findings for the Apalachicola National 
Forest strongly suggest that mature stands of 
natural longleaf pine represent an important 
habitat for breeding and wintering bird 
populations. Consequently, maintenance of the 
current avifaunal community in north Florida will 
be dependent, in part, on the future availability 
of natural stands of longleaf pine. 



The caraPog of herpetsfaanal species  
presented for the Wrlpalaebicsla Rational Forest 
does not: crsnstirute a complete iaventoq of all 
qhibPans md r e p t i l e s  occurring i n  the  
ApaParhfeola River dradn;a%e b a s h ,  Means (1977) 
reported thar the ApaJrrtchbcala basin suppasted a t  
least 108 heqe to faana l  species; only 39 species 
w e r e  recorded In  t h i s  s tudy,  Qne possible 
explanation for the reduced nmber  of 
herpetofaaaal species captured on tbe  Agalachicola 
Natlonal Forest centers  on the  drift-fence/ 
funnel-erap array s g s t a  v t f l f zed  in the  study, 
Tbe tecbniqaas: Aas an %=berent biias i n  t h a t  i r  
tends to select far  91, ground-dweflfng a n h a i s  
(GmpbelP and Ghrdsaan 1977)- Other =fa;als, 
such as large snakes oa t u r t l e s ,  will not f f t  i n  
the traps, and, cons--ueetlg, a r c  not captured- 
Arboreal species,  although captured o c c a s b m l l y ,  
also are selected agaimst, Furthemore, because 
the arrays were aot located near creeks, c p r e s a  
ponds, or ather are= of standing water, many 
aqaaefc species  were not represented, Honethe- 
less, standardezed dr i f t - feace  trapping sgsc=s 
hawe been proven e f fec t ive  5x1. providing da ta  on 
relative abandace and dzvers i ty  o f  brtrpetofaanaf 
camalnitfes (Gibbons and SemSlitsch 1982, G-be19 
and ar-3is twn 1977)- 

Ilabitats,-It is a x i ~ ~ t f c ,  within c e r t a i n  
1 h i t a t i o n s ,  tha t  a posisZwe csrrelatfozl  e x i s t s  
between t fae d ive r s i ty  of hab i t a t  ;end t he  d fve r s i ty  
of vertebrate fauna, Y e t ,  despi te  the  howgeneity 
o f t en  assscbated with southeastern pine-flatwaod 
monoculturea [ W i l l %  13721, f indings far t he  
Apalachicola Nat i ana l  Forest indicated t h a t  
longleaf and s lash pine hab i t a t s  a r e  capable of 
sapportfag a reXative1y h2gb d i w e r s f t j  of 
herpetsfauna [39 species) when ssapared with 
n e a f n g l y  mare dfverse hab i t a t s  &thin Florida, 
For e x q l e ,  C q b e l l  a Ghristmaa (9977),  
operatf  ng d r i f  t-f enee arrays in  18 d i f fe ren t  
habi ta t  types, col lec ted 43 species of r e p t i l e s  
and mphibians , Sim%larXy, using d r i f  t-f ence 
arrays  in north Florida,  m f t e  (19-83) faand 29 
species  of Rerpetofauna along a slash g i a e / e a d ~ ~  
eestoae, Vickers et a l ,  (1985) reported 38 species  
from diverse  cypress poz;ldYflah~wd habi ta ts ,  mrl. 
Eqe and a r i o n  {I9863 captured 45 species  oa a 
p2ae flatwoods s i t e ,  The re la tgvelg  high spcies 
richness found in pine hab i t a t s  on the 
Apalachicola National Forest probably was due t o  
between-stand heterogeaeity, as s u b s t a t f a %  
dffferenees f a  habi ta t  composents such s6and 
age, so21 type, cmapy closure, stand dansltg,  
and ground cover stmczlure and e-asitIan 
occurred maag the 16 berpetofaanal trapping 
s i tes ,  

Meirher the  abaadaee mr species  srickness 
of herpetof auna on the Apalachicala Hat ional 
Forest differed (P > 0.8SQ beween natural 
Psqleaf and plaaterd slash pine habibrat Itypes, 
which suggested t h a t  p2ne-tme Isad l i t t l e  
influenee on the  species  c a w a s i t  i a n  a d  
BPstri-hrPtfon of  herrpetofiluaal c 
Caution must be exercfsed, however, d e n  =fr:lng 
such a broad g e m r a l h a t l o a  abaut such a diverse  
and coqllex group of a-n9maIs ,  ahthough hab i t a t s  

a r e  generally diefgned md characterized by their 
major .sregetardvc compcrnents, s f  erofiabf t a m  play o 
dminrttart role in detemfnriag the presence, and 
abaadmee, o f  herpeeofauna (Kfestea 19'Bl., fnger 
and C a l w e l l  1977)-  An inrrcase  2n groad-level 
s-tmctzaral diversfey (e .g , ,  fallen lags and 
branches, s t m p s ,  .pocks) pravidies a grearer 
amber o f  available m%cra'habitats for d 1 d l g f  e 
[Mser et ale 19793, anif partiition%% sf ehcse 
aoailable m2crohabStaes pemlts the csexisemce 
of a grea te r  n u d e r  of species, merefore ,  any 
attempt t o  deternine che s u i e a b l l i t g  of a g2vea 
area t o  herpetafauaa should 2neXude an 
assessment of awailable .pa$crobabitats, sucb as 
groand-level d ive r s i ty ,  ZPtter depth and 
caaposleisa, m d  proxh ley  t o  aquatie areas, 
Csasequently, the  foference tha t  heqetofaanal 
co=unities do not d i f f e r  beween =;starax 
longleaf and p l a t e d  slash pine hab i t a t s  m y  be 
preaature, inasmch as var iables  afhest3ng 
mfcrobabitat d ive r s i ty  w e r e  not cansidered fn 
t h l s  srudy, Clearly,  a research desfgrz t h a t  f s  
sensftl-it.e t o  "ffnne-grazned" labi-tat  var iables  is 
needed t o  evaluate the r e l a t i v e  value of PoqPeaZ 
ass3 slash pfne hab i t a t s  t o  herpetofama, 

Se;rssons, --The amber  of q h i b i a n s  md 
repsf les  raptured on the  ApaPachfc.ola Hat&ona% 
Porest differed (z <r 0.050 beeween seasons La both 
1980 and 1982, the abwndance of herpetofauna b e i q  
greater  daring sprgng than fall. @2vea the 
ectothem%c physiology of these an 
seasonal f luctuat ions  i n  heqetsfauml pagulatioas 
are not surprising, Other s t a d i e s  have s h a m  tha r  
the  abundaace, d i s t r ibu t ion ,  dispersal, and 
breedfng activity o h  var$aus h e v e t  species  
is i n fheneed  frequently by 
eav i romenta l  f ac to r s  such a s  t re and 
rainfa311 (Bider 1958, G5bb-o.o~ sad Bennett 1976, 
wgda 31979)- The re la tgvely  h2gb n-er of 
m p h i b i m s  and r e p t i l e s  captured during s p r i ~  
probably was due to a favorable set of 
colr-dlrzisns Qf -e , ,  above-average rainf 
moderate t e q e r a r u r e s ) ,  wbfch caused m lacrease 
in daily aovements m d l s r  populatgoa abmbnse,  
Coaverse3_y, the  relatively low rider of  
Znd%vfduals captured d u r f q  the  f a l l  was probably 
the r e s u l t  of a less favorable set of cl 
conditions (i.e,, belaw-average r a i n f a l l  and 
elevated t e q e r a t a s e s ) ,  which dllt?p%_nbshed dadly 
m v a e a t s  a d l o r  p p u l a t i o a  abandaee, 

Th i s  study suggests t h a t  heqe to fauaa l  
pspulatissns on t he  Apafachieola Iatiozleal Farese 
may "b governed 9s mch by weather Zaerors as by 
habi ta t  type, P r e l i d a a r i l y ,  hwever, longleaf 
pine appears t o  support a wre dgwers2ffed 

Pry s f  hevetofama, and, therefore, 
warraats fu r the r  cansf dera t f  on $a asseas%ng the 
habitat reguiremenrtss, 

a s  (1977) f i s t e d  16 specfes sf 
t e r r r e s t r i a h  small 1s as occurring i n  t h e  
&alachicola RZver  d.rarlaqe bash, That mfi3T 5 of 
these species  were c q t u r e d  d u r h g  t h i s  study 
probably was due, a t i n  par t ,  t o  rbe faet 
t h a t  trapping w a s  I to lowleaf and slash 
pine habitats, Pine habitats are Satemediate  i n  



specPes richness oZ s-19 m d e n  compared 
with other Florida habitat (Layae 1876, 
Plorgda Game  a d  Fresh Uater Pish @o=ission 
19763- Hose species s f  small als 4ikeIy would 
hawe hean captured had addlelanai habitat types, 
such as eft5 thickets, cypress s w q s ,  or upland 
hardwoods, been s- led ,  

HanetbePess , the species composition arid 
species r9cbness of swll Is captured on the 
&aXachiarola Hat2aaal Farest were comparable to 
those reported for s h i l a r  p-iine habitats tbrsugh- 
out Florida. As i m  t h i s  study, the cotem -use 
and cotiton rat generally were the 2 =st raomon 
p2ne-inhabitlag species, *ereas the total  a w e s  
sf species captured fa pinelaads typically r n q e d  

s 5 (Lame 2974, Flsrfda Fresh Vater Fish 
Gomisslon 1976). 

Smll 1 capture success rates reported 
for p h e  ats tbszsslghout Florida reflect 
camiderable variation -- @,I% {U,5, Fish d 
Wildlife Semice 1978) ; 1,4L (Harris et a%, 1975); 
1 ,6Z {this study); 2,3$ (Layae 1974);  and 3,2X 
(Flarida 6me and Fresh gater Pish ComlssZsn 
1976)- The low capeuse success i a  this study was 
probably related to severe draught conditions that 
occurred dariiag the spring, s, a d  fall of 
1981, Other studies have that lack of 
rainfall, by reducing the qaantity m d  quality sf 
avaiiLablc forage plaafis, adversely affects small 

f populations (Layne 1974)- As a result, the 
regrsducl;2vc effort of bl-eedL%-age adults often 
is fo8~r?red, which subsequenr%y causes a decline 3x1 
p~pularloa abundance (HcCarIey 1954, O d u ~  913.55). 
The steady decrease in capture success sbsemed in 
thfs study followed this drought-related pattern, 
and thereby, further substantiaced that a close 

imef  c cond3.t ions 
and the dga populatioas, 

&bfeats.--Findings for .the Apalachicola 
Alational Forest revealed that small 
sucress did not differ (P > 8-85] b 
longleaf and planted slash p b e  habitat types, 
Comparable studies conducted iin Florida, hawever, 
hawe 5ndieatezjl that capture rates w e r e  
considerably lower In slash pine pplntations than 
in natural longleaf pine stands (Harris et ale 
1975, Fihrsrida 6-e and Fresh Water ffs'h Camissiola 
1976)- These v a ~ 2 n g  findings m a y  have been due 
to habltar differences other tkaa pine type, 
Hwera,us researchers hawe found tha 
dlstributZon and abundance of small 
populations are governed, to a large exte 
the stmcture of u n d e r s t 0 7  and grawnd-level 
v;~tgetatfoa fDmbaeb 1944, Pearson 1959, Share 
l970, Layne 2974, H'Cl_oskey 1975, 5?if3Closkegr and 
L a j o i e  1975, H a l e y  and Page 1982)- Consequently, 
assess5q the differences fa "3a;%icrshabltalrsm 
amddor forest rnanagaenE prac.trices that affect 
these hcrshabitats, such as sire preparation 
{ W e x  and Harris 1974, Harris et al, 1975, White 
et aP, 1976) ar prescribed burning (Ara-ta  1959, 
Layne 19741, am? be mre relevaat csasiderations 
whr;.n cowariq s m i l l f  1 populations between 
h d i t a c  types than averstory species composition, 

Seasons,--Capture success djiffered (PC 0-05)  
between seasons on the Apalacbicala National 

Forest; sml$ Ps were =re abundant dssrlng 
T h i s  seasonal difference was 

principal ly  the result o f  f luc tuat ions  in cotton 
muse and cotton rat ppula t ions ,  inasmeh as 
these 2 speeies accounted for 91% of a l l  s~all 

Ls eaptuaed on t h e  study area- SubatantiaLSy 
more csttprasn mtee and cotto= rats were captured 
daring t h e  aprfng (68 sad 63,  respeetlvtly] 9rfi.a;~~ 
the  fa19 (33 and 24 ,  respectfrc5_gj, Cowamable 
s tud ies  hawe shown that cot ton mouse populat 10ns 
typical ly  are larger durlng s p r i n g  than fall 
(Poumelle 1952, H e C a r l e y  1954)- In contrast, 
cot ton rat abundance general Lg bas been found to 
be lower dur&q spring than fa11 ( O d w  19553, 
Y e t ,  as previously mentioned, the drought  that 
occurred during 198 1 e c t e d  the normal 
breeding behavior of Is on the study 
area, and thereby may have caused the Iow 
abundance sf cotton rats i n  fa l l ,  

ry, ~kne-rype~ at feast f a  the years 
appeared to influence the abundance 

a d  speefes camp spr ing  and f a l l  
la less than d i d  

weather, These h e  rise to the 
specalation t h a t ,  given a favorable set of 
cl3mt ic  eonditions, both natural longleaf and 
pimted s l a sh  pine habitats on the Apalachirola 
National Forest mlghr be capable of supporting a 
greater abundance sf smaII als than observed 
in t h i s  study, 

ASS RSSmHT 

The comparative inventory sratisrics for 
birds ,  herpetofauna, and small s in longleaf 
pine and s l a sh  pine habitats Apa%aelaicoIa 
National Forest revealed t h a t  abundance, species 
richness, speeies d ive r s i ty ,  and biomass for t he  3 

ups [ w i t h  the exception of species d ive r s i ty  o f  
14. m a ~ a b s )  tended fs be greater in longleaf 
e than i a  planted s l a s h  pine, Additionally, 

Bepenning and Labisky (1985) documented that 
planted s l a s h  pine in north Florida does not 
prowPde habitat su i t ab le  for  maintaining the 
hrecdlng blrd cs nity o f  natura l  longleaf plne 
forest,  CoBPect3veSy, these data suggest e b t  
longleaf pine %s a csftically important wPPdllffe 
habitat in Florida,  Notably, however, the acreage 
o f  longleaf pine forest fn Plorfda was decreased 
by 84X the three deeades between 1950 and 1988 
[McCom2ck 1950, Bechtold and Knight 1982), whiek 
evinces a. ;acrftical reduction in prime p h e l m d  
habitat for  many vertebrate w i l d l i f e  species, 
Thus, efforts not only to maintain but also to 
increase the current  acreage sf longleaf pine 
forest constirute an appropriate strategy for 
enhacing vertebrate wildlife resources in 
Florida, 

Tnis project ,  endorsed by t he  U, S, Ham. and 
the Biosphere Program [SUB-3) under auspices of 
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assistance, Additfaraal support  was provlded by 
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Appendix A,I, Co-on ame, sc i en t i f i c  n a e ,  abundance status, and body weight lor 
bird species observed within census trathserks, WpaIachicoPa MatZanal Forest, 
Florida, 1988 and 1981, 

-- 

Abundance Body  Body 
ab Scientific n a m e  s t a t u 2 '  weight weight 

e /  (g) reference 

ker ican  robin 
Barred owl 
Blue-gray gnatcatcher 
Blue grosbeak 
Blue jay 
Brca-headed mtha tch  
Brown thrasher  
Carolina chickadee 
Chuck-will's wgdow 
Camon grackle 
Co-OR yeflowthroat 
Crow9 ber i can  
Crow, f isb 
Eastern bluczbfrd 
Eastern kingbfrd 
E a s t e r n  phoebe 
E a s t e r n  warsad-peewee 
Great crested flycatcher 
H e m i t  tbk-atsh 
Mourning dove 
Worthern bobwhite 
Northern cardinal 
Worthem mekingbird 
Northern pam3.a 
Orchard oriole  
Red-shouldered hawk Buteo lineatus A 8@4,80 2 
Ruby-eromed k i i q l e t  C 6- 73 2 
Pcaf ous-sldcd towhee A 42-75 H. 
Solitary vireo Vireo s e k i t a r i u s  C 16-75 2 
Sparrow, B a c b a P s  aest3valiis A 18.34 4 
Sparrow, chipping C 13-50 2 
Sparrow, lieid &: I 2 , f 0  2 
Sparrow, sang G 20-70 3 
Sparrow, swmp 
Sparrow, white-thrsared Zorrotricbia albicollis 



Scientific n statuz' weight weight 
c P (gj reference 

%Irafted eftmuse 
Warbler, palm 
Warbler, pine 
Warbler* yellow- 
Wild turkey 
Wood duck 
Voodpecker, domy 
Voodpecker, hairy 
Woadpccker, pi l ea ted  
Woodip-ecrker, red-bellied 
Woodpeeker, red-coekaded 
Woodpecker, red-headed 
Wren, C a r s t 1  f aa 
Wren, hause 
Vren, sedge 
YeLlw-bePlit3d sapsucker 
PelPswbfLled cuckoo 

Thryo thorus  l u d o v i c i a n u s  

ki SSatfus: A = year-round resident; B = s r resident; C = winter resident. 

5' References: l = Sfewart (1937); 2 = Poole (1938); 3 = Seegeman (1955); 
4 = Eorris and Johnston (19583; 5 = Graber and Graber (1962); 6 = Palmer 
(1976); 7 = hhwcr and Butler (1977); 8 = Glen& and Lebeman (1978) -  

2 
Appendix 4%-2, Hmbeir (N) and density ( b i r d s i b  ) Appendix 8 - 2 .  Gentfnued. 
of  birds asbsewed durckng breedi~hg season (May). 
cezrsuses, Apallaehieofaa National Forest, Florida, 
1980 and 1981, Data were derived from a strip 
oransect (40 .ar x 508 m; 131 ft x 1,640 ft) faeared 
2n both natural longleaf and plated sLasE.1 pine 
habitats in each of the 8 canxpartmeats; each Species 2980 1981 1980 2981 
trmseck was eensused 5 times, 

Chuck-~lf ' s widow 
H 
Density 

Density 

Bi 
Density 

G r w ,  afnerican 
B 
Densf ty 

Slash pine 

1988 1481 1980 1981 Sget f es 

Blue-gray gnatcatcher 
N 
Benaf t g  

Blue grss2se;lk 
W 
Dens i c y  

Blue jay 
N 
Dens i k y  

Bramaheaded nuthatch 
W 
Dens f ry 

Bra= thrasher 
R 
Density 

Carolina chickadee 
R 
Density 

Crow, f i s h  
N 
Dens f tg 

Eastern bluebird 
a 
kasity 

Eastern kiragbird 

Density 
Eastern wood-peewee 

nis 
Dens it y 



Appendix A.2 ,  Cont inued.  Appendix 4.2. Continued.  

S l a s h  p i n e  

1980 1981 1980 1981 S p e c i e s  S p e c i e s  

Grea t  c r e s t e d  
E lyca~c i - i e r  

Pu' 9 
Density 11.2 

Nor the rn  bobwhite 
N 9 
D e n s i t y  11.2 

Nor the rn  c a r d i n a l  
N 2 
D e n s i t y  2.5 

Nor the rn  p a r u l a  
N 1  
D e n s i t y  1 .2  

Orchard o r i o l e  
N 0 
D e n s i t y  

Rufous-sided towhee 
N 2  

T o t a l  
N ( i n d i v i d u a l s )  118 125 2 7 53 
D e n s i t y  1 4 7 , 5  156.2 35.8 66.2 

(b i rds jkm)  
N ( s p e c i e s )  2 1  2 0 9 18 
S p e c i e s  

d i v e r s i t y  ( ~ $ 1 ~ '  1.6 1.6 0 ' 7  1.2 
b / Biomass (kg)- 8.88 6 .72  1.71 8.98 

2%' Shannon-Weiner index  of s p e c i e s  d i v e r s i t y  
(Shannon and Weaver 1949);  mean v a l u e s  a r e  
r e p o r t e d .  

b /  Biomass was e s t i m a t e d  u s i n g  mean-standard - 
w e i g h t s  of i n d i v i d u a l  s p e c i e s  a s  r e p o r t e d  i n  
t h e  l i t e r a t u r e  (Appendix 4 .1) .  

D e n s i t y  2.5 2.5 
Sparrow, Bachman's 

N 9 14 0 1 
D e n s i t y  11.2 17.5 1 .2  

Summer t a n a g e r  
N 0 7 3  3 
D e n s i t y  8 .8  3.8 3.8 

Tuf ted  t i t m o u s e  
N 0 0  2  1  
D e n s i t y  2.5 1 .2  

Warbler ,  p i n e  
N 4 0  1 3  9 2 
D e n s i t y  25.0 16.2 11.2 2.5 

Wild t u r k e y  
N 1  0  0 1  

2 Appendix A . 3 ,  Number (N) and d e n s i t y  (bi rds /km ) 
of b i r d s  observed d u r i n g  w i n t e r i n g  s e a s o n  
(December) c e n s u s e s ,  A p a l a c h i c o l a  N a t i o n a l  F o r e s t ,  
F l o r i d a ,  1980 and 1981. Data  were d e r i v e d  from a  
s t r i p  t r a n s e c t  (40 m x 500 m; 131 f t  x 1,640 f t )  
l o c a t e d  i n  b o t h  n a t u r a l  l o n g l e a f  and p l a n t e d  s l a s h  
p i n e  h a b i t a t s  i n  each  of t h e  8 compartments;  e a c h  
t r a n s e c t  was censused 5  t imes .  

Longleaf  p i n e  S l a s h  p i n e  

1980 1981 1980 1981 S p e c i e s  

D e n s i t y  
Wood duck 

N 
D e n s i t y  

Woodpecker, downy 
N 
D e n s i t y  

Woodpecker, p i l e a t e d  
N 
D e n s i t y  

Woodpecker, 
r e d - b e l l i e d  
N 
D e n s i t y  

Woodpecker, 
red-cockaded 
N 
D e n s i t y  

Woodpecker, 
red-headed 

N 
D e n s i t y  

Wren, C a r o l i n a  
Ri 
D e n s i t y  

Ye l low-b i l l ed  cuckoo 
N 
D e n s i t y  

American r o b i n  
N 
D e n s i t y  

Barred owl 
N 
D e n s i t y  

Blue-gray g n a t c a t c h e r  
N 
D e n s i t y  

Brown-headed n u t h a t c h  
N 
D e n s i t y  

Comon y e l l o w t h r o a t  
N 
D e n s i t y  

Crow, American 
N 
D e n s i t y  

E a s t e r n  b l u e b i r d  
N 
D e n s i t y  

E a s t e r n  phoebe 
N 
D e n s i t y  

Hermit t h r u s h  
N 
D e n s i t y  



Appendix A.3. Continued, Appendix A . 3 ,  Continued, 

Species 

Slash pine 

1980 1981 1980 1981 Species 1980 1981 1980 1981 

Nourning dove 
W 
Density 

Northern mockingbird 
N 
Density 

Red-shouldered hawk 
N 
Density 

Ruby-crowned kinglet 
N 
Density 

Rufous-sided towhee 
N 
Density 

Solitary vireo 
I? 
Density 

Sparrow, Bachman's 
N 
Density 

Sparrow, chipping 
N 
Density 

Sparrow, field 
N 
Density 

Sparrow, song 
N 
Density 

Sparrow, swamp 
N 
Density 

Sparrow, 
white-throated 
N 
Density 

Warbler, palm 
N 
Density 

Warbler, pine 
N 
Density 

Warbler, 
yellow-rumped 
N 
Density 

Woodpecker, downy 
M 
Dens it y 

Woodpecker, hairy 
N 
Density 

Moodpecker, 
red-bellied 
N 
Density 

Woodpecker, 
red-cockaded 

N 
Density 

N 2 
Density 2.5 

Wren, house 
M 18 
Density 22.5 

Wren, sedge 
M 2 1 
Density 26.2 

Yellow-bellied 
sapsucker 
N 4 
Density 5.0 

Total 
N (individuals) 208 
Density 160.0 

(birds/km2) 
N (specfes) 2 1 
Species 

diversityc(~r)a 1.5 
Biomass (kg) 4.67 

Shannon-Weiner index of species diversity 
(Shannon and Veaver 1949); mean values are 
reported. 

1' Biomass was estimated using mean-standard 
weights of individual species as reported in 
the literature (Appendix A.1). 

Appendix B.1. Common name, scientific name, and 
dominant mode of life for herpetofaunal species 
captured in trapping arrays, Apalachicola National 
Forest, Florida, 1980 and 1981. 

Dominant mode 

common namea/ Scientific name of lifa' 

Coachwhip Masticophis T 
f lagellurn 

Frog, little grass Limnaaedus S A 
ocularis 

Frog, ornate chorus Pseudacris S A 
ornata 

Frog, southern chorus _f"seudacris S A 

Frog, southern cricket Acris S A 

Frog, southern leopard RE S A 
sphenocephala 

Green anole rlnolis AR 
carolinensis 



Scientific name of lifg' 

Lizard, easeem fenee BR: Snake, glossy erayf%sh A 

Snake, pine T 
L i z a r d ,  eastern glass T 

Snake, mtgngneek IF 
Lizard, slender glass T 

Snake, scarlet I' 
coecinaa 

Snake, smof h earth T 

Toad, eastem T 

Toad, oak T 

Turtle, eastem Box 21 
Saf Plethdan T 

gltuliaasus 
Tartfe, eastern mud Kinasteman 2r 

sffbm'tz 

d ~ f t e r  Collins et ale (1982). 

b'~ominanr &ode of life designat ions: A = aquaric; 
AB = arbreal; P = fossarial_; SA = sei-aqnatie; 
T = tenrestrid. S k h k ,  braadhead ees AR 

lariceps 

A p p a d h  33-2, Census statistics for herpetofauna 
eapeared per array during spring (March-my) 
censuses, &alaclbfcola latianal Forest, Florida, 
1380 amd 1981. Dala were derived fret.= a 16-bsap 
array oprated im both natural longleaf and 
plmted slash pine habitats i n  each af the 8 
eqaraents for  8 eserseclvtive weeks, 

Snake, eastem coral Mcserms "6 
frrftp&s 



4pend* 23-3- @earns sraEsfstjccs lor berpatsfaws 
ctzyrtarrrd per array duriag fall (Septmber- 
Hov-bez) eemrsases , &alacBPeola Ma tionaZ Fares e , 
Florfda, 1980 and 1.981- Dara were  derived f ram a 
16-trap array aperated &n both namraP 2ong;ked 
sad p l a t e d  slash pzae babftats 2n each of the 8 
cwpar-ats far 8 eonseezative w e e k .  Spec Aes 19Ba 198f f980 f98l 

Swke, glassy crayfish 
I I 0 L kZ 

43, l B* P 
SB 43-4 8-4 

Frog, lkttle grass 
I 0 
H e m  
Sfr 

Frog, ornate, chams 
l4 I 
Keaa  0-1 
SD 0-4  

Frog, ss~rrtherret csleket 
B3 P 
M e a n  0-1 
SB 0-4 

Green anale 
I 2 
mm 0*2  
SD 0-5 

Lizard, ea tem fence 
R 2 
H e m  Q,2 
sn 0.5 

t b a r d ,  casrem glass 
I 43 
Hem 
fSZ 

Lizard, s leder  glass 
W 1 
Me- 0. f 
SB Q, 4 

Pi-y rat ClesraaEre  
R 4 
He= 0, S 
SD 0.8 



Z * T  
9'0 

5 

0 

5 '0 
z '0 

z 

'7'0 
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T 
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Z '0 
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0 

0 
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Appendix B.3. Continued. Appendix B.3 ,  Continued, 

S lash  p ine  

Spec ies  1980 1981 1980 1981 Spec ies  1980 1981 1980 1981 

Racer 
N 
Mean 
SL1 

Salamander, dwarf 
N 5 
Hean 0.6 
SD 0.9 

Salamander, f la twoods 
N 1 
Mean 1 
SD 0.4 

S c a r l e t  kingsnake 
N 0 
Mean 
SD 

Six-l ined racerunner  
N 2 
Mean 0.2 
SD 0.5 

Skink, broadhead 
N 1 
Mean 0.1 
S D 0.4 

Skink, f i v e - l i n e d  
N 1 
Mean 0,1  
SD 0.4 

Skink, ground 
N 15 
Mean 1.9 
SD 2.1 

Skink, s o u t h e a s t e r n  
f i v e - l i n e d  

N 2 
Mean 0.2 
SD 0.5 

Snake, comon g a r t e r  
N 0 
Mean 
SD 

Snake, corn  
N 1 
Mean 0.1  
SD 0.4 

Snake, e a s t e r n  c o r a l  
N 1 
He an 0.1 
SD 0.4 

Snake, e a s t e r n  r ibbon 
N 0 0 1 1 
Mean 0.1 0.1 
SD 0.4 0.4 

Snake, g l o s s y  c r a y f i s h  
N 0 1 0 0 
Mean 0.1 
SD 0.4 

Snake, p ine  
N 0 1 0 0 
Mean 0.1 
SD 0.4 

Snake, r ingneck 
N 1 0 0 1 
Mean 0.1 0.1 
SD 0.4 0.4 

Snake, s c a r l e t  
N 1 0 0 0 
Mean 0.1 
SD 0.4 

Snake, smooth e a r t h  
N 1 9 5 7 
Mean 0.1 1.1 0.6 0.9 
S D 0.4 2.0 1.2 1.4 

Toad, e a s t e r n  
narrowmouth 

N 0 7 0 3 
Mean 0.9 0 .4  
SD 1.4 0.7 

Toad, oak 
N 
Mean 
SD 

Toad, sou thern  
N 0 0 0 1 
Mean 0.1 
SD 0.4 



AppendZx C - 1 ,  Census statistics for -a21 11s 

captured per traasect durZag spring [May] 
censuses, Apalachicola Rational Farest, Florida, 
1980 and 3981, 13;12ra were deriwd from a 335-~i 
(1,230-f t) , 25-staeioa traasecr , wf f h  L l ive  trap 
and 1 snag, trap per  statSrs?a, operated la bath 
natural Xsnglcerilf and plarrted s l a s h  pine habira ts  
2x1 each of t he  8 campar-enes $or 4 coaseculZve 
nP%;hits, 

Go%t;on rat 

Least shrew 

M 2 2 3 0 
Hean 0.2 0 - 2  0-  4 
fiD 0 -5  0-5 0-5 

Appendh C - 2 ,  Census statristics for sxa;llf Is 
captured per trkznsect during fall (October) 
cctnsuses, Apalachfcola Hatianal Ponest, Florida 
19813 and 198l. D a t a  were derived f r m  a 375-a 
(1,230-ft) , 25-station transect , with 1 five trap 
and i snap trap per station, operared 2x1 bath 
natural. longleaf and planted slash p h e  habitats 
5x1 each of the 8 coqartments for 4 ecmsecutiwe 
nights , 

Species 1980 1981 1980 l S B l  

Saueh-elm 
short-tailed shrew 



Were undersmo vegetation data collec&r?d by pine type s i a i l a r  to Florida collections? Alss, are 
natural savannas i n  Florida ki fig convesWd pine plantatlens w i t h  &&ding and chogping? 

& h u t  MX o f  the toztlt"sr" ana area had long! eaf pi  m? and 2 a  sil ash pine; an7y one amla i n  M i  ssl" ssippl" had 
any slash pine plantations- The workshep r e v e s  do not di stingui sh &Wen the pines since undersWry 
vege-tion character4 stics did not appear different- Hwever, the basic data records the uns?er+torgr far 
each spec$ f i c  owessbv type, 

The savanna s i tes  i n  Florida are cura-ently protiecWd and a m  not being plaabd %a slash pine* 

The Florida data  indjcate gwater w i  l dl 3 fe  diversity i n  n a t u r a l  longleaf pi rae sbnds  caparea with 
stash pine plan2;atisns- This does not suggest that lafigleaf pine plantat isns  will be more diverse -an 
slash pine plantations- 

In Wssissigpi,  k d d i n g  i s  being &w; hwever, prior to bedding, sites are m v i ~ d  by the 
Forest Service .bs2*anist to rfotemine r"f -sensitive plants (threatened, endangem&, etc- 1 exist cm the si tes-  
Bogs a r e  essentj a1 ly prolwted b r m  a1 l s i t e  preparation act3 vi t i  es - 

n t s  regarding discrepancies  i n  amas grazed in Louis+ana be resol red? 

Original 1 y 11979-81)) @en vewtatisn e a s u r e n t s  were mde, a1 I 4 swdy areas e m  grazed by cattle; 
grazing was discontinued on area 4 by the ti* sf the wil dl 3 f e  masureents 511981-82) - Areas 1, 2, and 3 
were grazed &ring a1 3 saeasu 

D3"d sawtimber in the Louisiana smdy have a rmosajc pattern w i  t A  a lot of edge t h a t  my have influenced 
the wild1 ife nmbers? 

Response 

T-he sawti&er had a mw $%verse hab1t;at w i t h  abundant unhrstory g m t h ,  d w n  logs, and litter for 
a w h i b i a n s  and mptiles, 

In Florida, there are di s t i x t  islands o f  longleaf pine in wet areas and Bladdlen so i l s  but  only the 
7 arger t r a c t s  o f  contiguous stands were s a q l e d  fo r  wi lddl  i f e  %a avs7"d t h e  edge effect. 

I n  8.I" ssissipp-i  there were several herpetafatnna that were cons3 diered as transients tha t  ne-t l y  waul d 
not have been expec&d in a p a r t i c u l a r  s-nd class. Durjng dry periods, s e  species were found appamnlly 
moving tmard water. 

Question 

Have the Southeast Hatianal Forests ever k n  considemd froarr the slandpoint of bialogicat islands 
providing mfuge for biolsgical divers4 ty--espeh:irfl ly as relatied to diseaise autbreaks, drwghts, or o the r  
di saster? 

The itdlaticsnal Forest plannjng ef for t  mcsgnl'res t h i s  diversity and will caatinue supwe habr'Q"fs 
d i  versi ty on those bi 01 ogical i sl ands As we learn =re a b u t  the bi 01 ogi cal i nterrel at4 onship, pl anni ng 
and action wi 11 continue Lo i q r o v e  mi ntenance of biological 44 vessi ty 

Question 

gfiy did herbage production average PZW Ib/ac a t  zero basal area 38A3, then &crease in the next 
higher 8A class, but sen increase i n  the n e x t  hi@es BA class? 



Response 

This was probably due to  sampling error, Differences in herbage yield were not s tat is t ical ly dif- 
ferent for the lower BA classes. Herbage yields above 100 ft2/acre BA were significantly less than those 
below 100 ft21acre BA. 

Question 

What i s  the normal occurrence of legumes in the botanical composition where an area has a history of 
f i r e  and grazing? A1 so, what recovery period or opportunity i s  there for legumes to return to these areas? 

Resoonse 

Some work in Mississippi indicates that legumes may not increase with continued burning, even in the 
absence of cattle. Even with disking there was no increase in legumes--presumable because there was no 
seed source. Legumes could be seeded b u t  they would disappear in a few years without control of other com- 
petition. 

Further north, the legume seed source i s  not a problem. Jus t  disk, plow, chop, or crush, and then 
burn and legumes respond fantastically . 
Ouestion 

How cri t ical  are legumes in the longleaf type for quail populations? 

Response 

Pine seed i s  excellent for quail b u t  you cannot depend on i t  as the main winter quail food. Where 
food plots are well distributed and legumes abundant, you can expect 1 to 4 birdslacre. You will not get a 
quai 1 /acre in the long1 eaf pi ne-wi regrass type without habitat improvements. 

Ouesti on 

Are there differences in quai 1 populations due to size or period of burn and length of rotation bet- 
ween burns? Large areas on the National Forest are usually burned because of economics and practicality. 

Response 

A 200-300 acre burn interspersed with nonburned areas would be great. A mosaic of burned areas, some 
cool , some hot, with cover scattered around for escape would be ideal. Annual burns in A1 abama were com- 
pared to burns where cover was l e f t ;  quail survival rates have been better where cover was le f t .  The most 
cr i t ical  time for quail i s  from just af ter  an early March burn until the vegetation cover grows back in 
June. The burning pattern (mosaic) i s  important t o  provide cover. 



WATERSHEDS, SOCIOECONOMICS, AMD FOREST PESTS 

Moderators: 

Dan W e  Speake 
USBI fi s h  and Wild1 i f e  Service 

Auburn, A l  abama 

The  b i g  challenge facing forestry in the South is t o  main-  
tain an acceptable forest environment while managing fo r  
timber, 1 i ves tock , wi 1 dl  i fe ,  and recreation, The C l  ean 
Water Act requires identification and control of a c t i v i t i e s  
that  contribute Lo nonpoi nt source poi  luti on. Socioeconomic 
factors are 1 i t t l  e understood components of t r ad i  t i  onal 
southern agricul ture especial 1 y as they re1 ale t o  forestry 
and l i vestock grazi ng. Interrelationships among range, 
wildlife, and tree pests are not fuf l y  understood, The 
imp1icatiDns of insects and diseases t h a t  a t t a c k  trees are 
a mportant considerations for forest range management. 



Storm Plow and Sediment Loss f r o m  I n t e n s i v e l y  Fanaged Farest Watersheds in East Texas 

W. H. Blackburn, J. C. Wood, W. A. Pearson, and R. W. kightA! 

Abstract.--Five small (12-acre) forested watersheds in 
East Texas were instrumented in December 1980 to determine 
the effect of forest harvesting, mechanical site preparation, 
and livestock grazing on storm flow, peak discharge rate, and 
sediment loss. After three years of pre-treatment calibration, 
four of the watersheds were treated as follows: (1) 
clearcutting followed by roller chopping; (2) clearcutting 
followed by shearing, and windrowing; (3) clearcutting followed 
by shearing, windrowing, and rotational grazing; and (4) 
clearcutting followed by shearing, windrowing, and continuous 
grazing. Clearcut harvesting and all site preparation treatments 
significantly increased storm flow, peak discharge rates, and 
sediment losses over the undisturbed watershed. Properly stocked 
livestock grazing appeared to have little impact on sediment loss 
or storm flow. Sediment losses from these intensively managed 
watersheds, even though significantly greater, were within the 
range of sediment losses from undisturbed watersheds in the 
Southeast, below the range of losses from mechanically prepared 
watersheds elsewhere, and well below potential losses from 
pasture and cropland. Roller chopping, and shearing and 
windrowing are recommended as environmentally sound forest 
practices on watersheds with slopes up to 8 percent. 

INTRODUCTION 

Current and projected water shortages for 
Texas make the water-rich, commercial forestlands 
of East Texas extremely important to the State's 
future growth and development. However, little is 
known in Texas about the influence of intensive 
forest practices or livestock grazing on sediment 
loss or storm flow. 

The Southern States are currently producing 
more than half of the nation's wood supply with 
demands expected to increase timber production in 
the next 20 years. The challenge facing forestry 
in the South is to develop technology and 
management to meet this increased demand while 
maintaining an acceptable forest environment in 
the face of increased taxes and rising costs of 
labor, equipment, and energy. The intensive 
forest management practices of harvesting, site 

preparation, and livestock grazing have been 
identified as potential sources of declining site 
productivity and nonpoint pollution. The Clean 
Water Act (PL 92-500 and PL 95-217) requires 
identification and control of silvicultural and 
livestock grazing activities that contribute to 
nonpoint sourcd pollution. 

Because of: (1) the long history of woodland 
overgrazing; (2) poorly designed studies to 
evaluate proper livestock grazing; and (3) lack of 
forest hydrology research that applies to grazing, 
the conservation-minded public continues to 
perceive forest grazing as an urgent environmental 
problem (Adams 1975, Johnson 1952, Lee 1980, 
Patric and Helvey 1986). Most studies in the 
eastern United States have evaluated only the 
impacts of heavy continuous grazing or have 
misused soil loss prediction equations such as the 
Universal Soil Loss Equation to evaluate forest 
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grazing (Blackburn 1984, Patric and WeZvey 1986)* 
Dissmeyer (1976) using his First Approximation of 
Suspended Sediment (FASS) method to evaluate soil 
Loss in the Southeast stated that overgrazing of 
woodlands is clearly a major source of soil 
erosion. 

Forest management activities have the 
potential to influence storm-flow amount and 
timing. The first year Following site preparation 
near M t o ,  Texas, storm flow was significantly 
greater from watersheds that had been clearcut, 
followed by shearing, windrowing, and burning (5.7 
inch) than from watersheds that were clearcut, 
followed by roller chopping and burning (3.3 
inch). Storm flow from the latter treatment was 
greater than from the undisturbed watersheds (1.1 
inch) (Blackburn and others 1986). Storm flow 
decreased from the site-prepared watersheds after 
the first post-treatment year, but was still 
greater during the fourth post-treatment year from 
the sheared (2.4 inch) and chopped (1.4 inch) 
watersheds than from the undisturbed (0.6 inch) 
watersheds. 

The natural sediment boss from undisturbed 
forest varies with location, soil, geology, 
vegetation, watershed size, and season. Research 
in the Southeast has demonstrated that natural 
erosion rates from undisturbed forestland are low, 
ranging from a trace to 640 lb/acre/year (Beasley 
1982, Schrieber and others 1980, Yoho 1980)- 
First year sediment losses were greater from the 
sheared watersheds (2,620 lblacre) at Alto, Texas 
than from the chopped (22 lbfacre) or undisturbed 
(29 lb/acre) watersheds (Blackburn and others 
1986). Although second-year sediment losses were 
greatly reduced from the sheared watersheds, they 
remained greater than the chopped or undisturbed 
watersheds for at least four years. 

The objective of this study was to assess the 
impact of clearcut harvesting, mechanical' site 
preparation, and Livestock grazing on soil 
erosion, storm flow, and sediment loss. 

STUDY AREA 

The study site consisted of five 12-acre 
instrumented watersheds located about 35 miles 
east of Lufkin, Texas on the Angelina National 
Forest in western San Augustine County. The study 
area is characterized by gentle rolling topography 
intersected with numerous drainages. Slopes range 
from L to 8 percent. Overstory vegetation prior 
to harvesting was predominantly loblolly pine 
(PLnus taeda t.), longleaf pine (Pinus palustris 
PI Mill.), shortleaf pine (Pinus echinata P. 
M f L l f ,  red oak (Ouercus fabc>ta var, falcata , , 
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Wchx.), and sweetgum (Liquidambar styracifiua 
L.). Tfie watersheds are located in the northern 
part of the Yegua geologic foratation which is 
mainly acid stratified sandstone and shale with 
some areas underlain by variable amounts of 
siltstone, The soils are of the Cuthbert or 
Kirvin series, which arc classified as clayey, 
mlxed, thermic typic Hapludults. They have a 
fine-textured, sandy loam A horizon up to 10 

inches thick, and a clay-textured B horizon. Both 
soil series are found extensively throughout East 
Texas and much of the southern Coastal Blain, 
Mean annual temperature is 66 "F with an average 
frost-free season sf 246 days. Normal annual 
precipitation of 48 inches is fairly well- 
distributed throughout the year (NOAA 1981) w i t h  
slightly more precipitation occurring during 
bpr il , May, November, December , and January , 

METHODS AND PRBCEDUmS 

Treatments 

The five watersheds were instrumented in 1980 
and stream flow monitoring began in January 1981. 
Calibration relationships were developed from 
January 1981 through October 1383 between f o u r  
treatment watersheds and one control watershed 
(Table I ) .  

Harvesting of an 80-acre clearcut in 
conjunction with watershed 1 began October 26, 
1983 and ended December 28, 1983. Approximately 
15 percent of the upper portions of watersheds 2, 
3, and 4 was harvested in conjunction with another 
76-acre clearcut beginning October 19, 1983 and 
ending November 10, 1983. The remaining portions 
of watersheds 2, 3, and 4 were clearcut between 
Nay 22, 1984 and June 25, 1984. Watershed 2 was 
roller chopped on October 9, 1984. Approximately 
50 percent of watershed 1 was sheared between 
November 11, 1984 and December 10, 1984. The 
remaining half was sheared and windrowed between 
May 20, 1985 and b y  31, 1985. Shearing and 
windrowing of watershed 3 and 4 took place, for 
the most part, between May 31, 1985 and June 12, 
1985. All silvicultural practices were performed 
under the direction of the hgelina Ranger 
District and followed "state-of-the-art methods" 
in compliance with Forest Service policy, 

Forty longhorn cattle with some calves under 
6 months of age grazed the study areas approxi- 
mately 1,400 acres for six weeks beginning August 
1, 1984. The overall stocking rate was about 23 
aereslhimal Unit Month (AM). Livestock were 
excluded from watersheds 2, 3, and 5 by electric 
fences. Although approximately 1,400 acres were 
available for livestock grazing during this 
six-week period, animals concentrated on the t w o  
clearcut areas. 

htershed 1 and the adjacent clearcut area 
was grazed continuously for four months under a 
moderate stocking rate (2.5 acres/AIR.l) beginning 
July 1, 1486 and ending October 31, 1986. 
Watershed 4 and the adjacent clearcut area was 
grazed in a manner which simulated one-pasture of 
an eight-pasture intensive rotation grazing 
system. Periods of grazing were dependent on 
forage availability, quality, and plant 
physiological stage. After each grazing period, 
cattle were removed and the pasture was allowed to 
rest. Rest periods were determined as t h e  
equivalent time that would be required to 
rotationally graze seven additional pastures of 
equal size and carrying capacity, During 1986 



Table 1.--Schedule of s i l v i c u l t u r a L  and Lives tock  g r a z i n g  t r e a t m e n t s  as a p p l i e d  t o  t h e  f i v e  
exper imenta l  wa te r sheds ,  h g e l i n a  Narional  F o r e s t ,  Texas 

Watershed Undisturbed Clearcu t  S i t e  P r e p a r a t i o n  Grazed 

1 Jan. 1, 1981 t o  
act. 26, 1983 

Jan. 1 ,  1981 t o  
Oct. 19, 1983 

Jan ,  1 ,  1981 t o  
Oct. 19, 1983 

Jan. 1 ,  1981 t o  
act* 19, 1983 

5 Jan.  1 ,  1981 t o  
&c. 30, 1986 

x i x ,  a c t .  19, 1983 
t o  NOV. 10, 1983 
85%, k y  22, 1984 
t o  June 25, 1984 

15%, Oct,  19, 1983 
t o  NOV* 10, 1983 
85%, May 22, 1984 
t o  June 25 ,  1984 

15%, Oct. 19, 1983 
t o  Nov. 10,  1983 
85%, May 22 ,  1984 
t o  June 25,  1984 

None 

ShearedJwindrowed Cont Lnuous 
5074, Nov. 11, 1984 J u l y  1 ,  1986 t o  
t o  &cl 10, 1984 Oct. 31, 1986 
502, May 20,  1985 (2.5 acre/AliM) 
t o  Mily 31, 1985 

R o l l e r  ehopped 
Oct* 9,  1984 None 

ShearedJwindruwed 
May 31, 1985 t o  'None 
June 12, 1985 

Shearedlwindrowed Rota t ion  
May 31, 1985 t o  J u l y  1-6, 1986 
June 12 ,  1985 h g .  18-25, 1986 

Oct. 22-31, 1986 
( 2  ac resJAW) 

None None 

watershed 4 underwent t h r e e  g r a z i n g  p e r i o d s  wi th  a  
comparat ive s t o c k i n g  r a t e  of about  2 acres/AUM: 
( I )  a  six-day g r a z i n g  per iod  from J u l y  1 t o  J u l y  6 
w i t h  a  42 day r e s t ;  ( 2 )  a n  eight-day g r a z i n g  
per iod  from August 18 t o  August 26 w i t h  a 56 day 
r e s t ;  and ( 3 )  a 10-day g r a z i n g  per iod  from October 
22  t o  October 31 fol lowed by win te r  deferment  of 
approximately f i v e  months. 

P r e c i p i t a t i o n  was measured i n  F o r e s t e r  type  
r a i n  gauges l o c a t e d  i n  a  network t h a t  has  one 
gauge f o r  each f i v e  a c r e s l  R a i n f a l l  i n t e n s i t y  and 
d u r a t i o n  were ob ta ined  from record ing  r a i n  gauges 
( B e l f o r t  Weighing). The e r o s i o n  index ( E l )  of 
i n d i v i d u a l  s t o m s  was c a l c u l a t e d  us ing  t h e  
procedure o u t l i n e d  by Wischmeier and Smith (1978). 
Storm f low volume and r a t e  were measured wi th  
th ree - foo t  H-flumes equipped w i t h  F1J-1 Type water  
l e v e l  r e c o r d e r s .  Flume approach s e c t i o n s  were 12 
f e e t  long ,  Suspended sediment samples were 
c o l l e c t e d  a t  each  flume w i t h  a Coshocton wheel 
sampler coupled t o  a s p l i t t e r  c o n s t r u c t e d  from 
four- inch PVC water  pipe.  The wate r  s m p l e s  
c o l l e c t e d  by t h e  Coshscton wheel (about  0.5 
percen t  of t o t a l  f low) were f u r t h e r  d i v i d e d  by a 
f a c t o r  of 10 a s  they  flowed through t h e  s p l i t t e r .  
The water  samples were c o l l e c t e d  i n  50-gallon 
chemica l ly  i n e r t  c o n t a i n e r s .  Homogeneous 
subsamples were c o l l e c t e d  f o r  l a b o r a t o r y  a n a l y s i s  
u s u a l l y  w i t h i n  one day fo l lowing  each  runoff  
even t .  

Coarse sediments  were c o l l e c t e d  i n  a 20 x 68 
x 9 i n c h  d rop  box l o c a t e d  a t  t h e  f r o n t  of the  
approach s e c t i o n  t o  each flume, h subsample was 
c o l l e c t e d ,  oven-dried a t  221 "F ,  weighed, and 
m u l t i p l i e d  by t h e  volume of sediment depos i t ed .  
Suspended sediment was determined by vacuum- 
f i l t e r i n g  one q u a r t  subsamples of t h e  Coshocton 
wheel wa te r  sample through 1.78 x i n c h  
f i l t e r s ,  oven dry ing  a t  221 "F, and weighing, 
T o t a l  sediment  l o s s  was t h e  product  of t h e  
d i s c h a r g e  weighted-Coshocton wheel samples and 
drop  box samples ,  expressed  i n  l b / a c r e a  

Ground cover  was measured by point-sampling 
(Levy and Madden 1933) a t  8-inch i n t e r v a l s  a long  
twenty-f ive,  65-foot t r a n s e c t s  d i s t r i b u t e d  i n  a 
s t r a t i f i e d  random p a t t e r n .  Sur face  cover was 
c l a s s i f i e d  a s  l i t t e r ,  s l a s h ,  l i v e  v e g e t a t i o n ,  
rock ,  o r  minera l  s o i l o  I f  mineral s o i l  w a s  
exposed, i t  was recorded as non-eroded, i n t e r r i l l  
o r  r i l l  e r o s i o n ,  o r  d e p o s i t i o n *  

Due t o  t h e  extreme v a r i a b i l i t y  i n  r a i n  s t o m  
frequency,  s i z e ,  i n t e n s i t y ,  and d u r a t i o n ,  and,  
more i m p o r t a n t l y ,  t h e  response of each 
exper imenta l  watershed t o  t h e s e  v a r i a t i o n s ,  
s t a t i s t i c a l  a n a l y s i s  of r a i n f a l l  d a t a  was 
s e p a r a t e d  i n t o  two p a r t s :  ( 1 )  e v e n t s  without  
s t o m  f low from t h e  und is tu rbed  watershed;  and ( 2 )  
e v e n t s  w i t h  s torm f l o w  from t h e  und is tu rbed  
wate rshed*  In  both c a s e s ,  r e g r e s s i o n  models were 
used t o  t e s t  f o r  t r ea tment  d i f f e r e n c e s  I n  s torm 



flow and sediment loss. In the first case, where 
storm flow did not occur from the undisturbed 
watershed, regression models for watershed 
responses of storm flow, and sediment loss were 
fit with t~atershed and treatment effects. In the 
second ease, where storm flow did occur from the 
undisturbed w a t e r s h e d ,  rhe  same regression model s 
were used and the undisturbed watershed was 
included as a covariate in the model. All storm 
flow response variables were adjusted using a 
natural log transformation in order to fulfill the 
assumption of normality necessary for the 
statistical procedures used in this analysis. 

RESULTS AND DISCUSSION 

Ground Cover 

Prior to treatment, mean ground cover for the 
five watersheds was 92 percent mulch, 3 percent 
slash, and 3 percent live vegetation (Table 2). 
itlineral soil was exposed on 2 percent of the 
watersheds with no evidence of rill or interrill 
erosion. 

After site preparation, in August 1985, 
mineral soil was exposed on 8.1 percent of the 
chopped watershed, 37.5 percent of the sheared 
watershed, and 30.9 and 31.3 percent of the 
shearedlgrazed watersheds. Herbaceous vege- 
tation, slash and mulch covered most of the site 
prepared watersheds after two growing seasons. 
Exposed mineral soil was reduced to 10 percent or 
less by October 1986 on the sheared and 
shearedlgrazed watersheds and to 8.1 percent by 
August 1985 on the chopped watershed. 

Precipitation 

Annual precipitation was above normal for all 
six years of the study (NOBA 1981) (Table 3). 
Although above normal precipitation occurred 
during 1981 and 1985, they were the drier of the 
six years and 1982 and 1986 were the wettest 
years. 

Precipitation during 1986 was above normal 
for a11 months except January and March, but 
during 1985 precipitation was above normal for 
only five months (Fig. 1). Variation in rainfall 
amount, intensity, duration, and frequency of 
occurrence caused considerable variation in storm 
flow. Most precipitation events were too small or 
too infrequent to generate storm flow. Because of 
high evapotranspiration and low antecedent soil 
moisture, Larger, more frequent rainfall events 
were necessary during late spring and summer than 
during late fall and winter to generate storm 
flow. As a result of these conditions, only one 
storm flow event occurred during 1981. 

The largest rainfall event (8.8 inch) 
occurred on November 22, 1986. binfall events of 
3.5 to 3.9 inches occurred on October 9, 1982, 
August 3, 1983, February 11, 1984, October 29, 
1985, and *September 21 ,  1986. 

Storm flow from the watersheds was influenced 
by: (1) antecedent soil moisture conditions; (2) 
rainfall amount, intensity, and duration; and(3) 
watershed conditions such as size, shape, slope, 
vegetation, ground cover, and soil. 

One storm flow event occurred during 1981, 
with 20 and 21 events during 1982 and 1983, 
respectively. Pre-treatment annual storm flow 
expressed as a percentage of precipitation 
averaged less than 0.5 percent in 1981 compared to 
9.4 percent in 1982 and 10-6 percent in 1983. 
Storm flow after various stages of harvesting, 
site preparation, and livestock grazing averaged 
21.4 percent of precipitation in 1985 and 26.7 
percent of precipitation in 1986. 

Rainfall events generated storm flow from at 
least one watershed 43 times during 1984, 26 times 
during 1985, and 39 times during 1986. From 1984 
through 1986 the sheared/windrowed watershed 
generally yielded the greatest storm flow and mean 
peak discharge rate (Table 3) followed by shearedl 
rotationally grazed, chopped, sh&ared/continuously 
grazed, and undisturbed watersheds. 

Storm flow for each treated watershed was 
cumulated and plotted against the cunulated 
counterpart for the undisturbed watershed (Fig. 
2). Clearcut harvesting resulted in significant 
increases (p < .05) in storm flow relationships 
relative to pre-harvesting. Clearcut harvesting 
reduced evapotranspiration and increased soil 
moisture available to stream flow. Forest floor 
disturbance associated with harvesting may have 
reduced soil infiltration rates, thus increasing 
overland flow. 

The effects of site preparation, either 
shearingfwindrowing, or roller chopping on storm 
flow, although dwarfed by the sharp increases 
already resulting from clearcut harvesting, were 
significant. The additional increases in storm 
flow resulting from site preparation were probably 
due to the further reduction in standing 
vegetation and additional soil surface 
disturbance. The increase in storm flow following 
forest harvesting and/or site preparation follows 
a generalized pattern that has been repeatedly 
documented (Blackburn and others 1986, Douglas 
1983, Hewlett 1979, Hornbeck 1975). Storm flow 
and peak discharge rates tended to be greater from 
the sheared watersheds than from the chopped 
watershed. This was probably due to the greater 
soil disturbance (Table 1) associated with the 
shearingfwindrowing treatment than with the 
chopping treatment. 

Roller chopping tended to reduce storm flow 
by covering the ground with a protective layer of 
litter and slash, and by increasing microrelief, 
the result of roller chopper blade depressions. 



Table 2,--Pre- and post-treatment watershed groundcover (X) and erosion (%), AngeLina National 
Forest , Texas 

ere-treatment Post-treatment 
(1981-1983) August 1985 October 1986 

411 VatersFTed~ Chopped Sheared Shearedl Shearedi" Chapped Sheared Shearedl Shearedl 
Pregrazed Pregrazed Grazed Grazed 

(WS 2)1 /  (WS 3 )  (WS 4 )  (ws11 ( n s 2 >  (ws3) ( u s 4 1  (ws1> 

EiuLch 
Slash 
Seedlings, 
Woody 

Vine 
Forb 
Grass like 
Grass 
Mineral Soil 
No Erosion 
rleposi tion 
Rill 
Interrill 

1-I WS = watershed. 

21' t = trace. 

Table 3.--Annual pre- and post-treatmentL/ precipitation, storm flow, mean peak discharge rate, and 
sediment loss by watershed (1981-1986), Angelina National Forest, Texas 

Pre-treatment Post-treatment 
Parameter Treatment Watershed 1981 1982 1983 1984 1985 1986 

Precipitation Undisturbed 
(inch) Chopped 

Sheared 
ShearedlGrazed, Rotation 
ShearedIGrazed, Continuous 

Storm flow 
(inch) 

Undisturbed 
Chopped 
Sheared 
Shearedl Grazed, Rotation 
ShearedlGrazed, Continuous 

Peak Discharge Rate Undisturbed 
(cfs) Chopped 

Sheared 
ShearedlGrazed , Rotation 
ShearedlGrazed, Continuous 

Sediment Loss 
( lblacre 

Undisturbed 
Chopped 
Sheared 
ShearedlGrazed, Rotation 
ShearedlGrazed , Continuous 

L/ The chopped watershed was harvested during November and December 1983 and site prepared on October 9 ,  
1984. Harvesting was completed on the sheared watersheds during my and June 1984 and were site 
prepared during Nay and June 1985. 

* No sample collected. 
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Figure 1.--Total monthly and normal monthly precipitation for the study period, Angelina National Forest, 
Texas. 

These factors were apparently quite effective in 
reducing storm flow and peak discharge rates of 
the smaller rainfall events but had little 
influence on the larger events. Livestock grazing 
had no significant impact on storm flow. 

Sediment 

Annual sediment loss during the three 
pre-treatment years was generally less than 89 
lb/acre from each watershed (Table 3). Sediment 
loss Erom the undisturbed watershed ranged from 
0.8 to 244 lblacre; sediment loss from the treated 
watersheds ranged from 74 to 275 lbfacre. These 
values are well within the range of sediment loss 
(trace to 640 Iblacre) reported for southeastern 
undisturbed forested watersheds (Yoho 1980). 
Periodic flushing of sediment collected in the 
stream channel as a result of bank sloughing, 
rodents, small rnarnmal or insect activity accounts 
for most of the occasional high sediment loss from 
undisturbed watersheds. These channel activities 
and the increased storm flow probably accounted 
f a r  most of the sediment lost from the treated 
watersheds. 

Sediment loss was significantly increased by 
clearcut harvesting and site preparation (Fig. 3). 
However, total cumulative sediment loss during the 
six years of this study ranged from less than 342 
to 758 lblacre, just over the range of annual 

sediment loss reported for undisturbed forested 
watersheds in the Southeast (Yoho 1980). The 
lowest cumulative sediment loss occurred from the 
clearcut, sheared, windrowed, and continuously 
grazed watershed, not from the undisturbed 
watershed. 

The watersheds were most susceptible to soil 
erosion and sediment loss after clearcut 
harvesting or site preparation when the greatest 
amount of mineral soil was exposed and before 
herbaceous plants vegetate the areas. The 
largest single rainfall event occurred on March 
20, 1985, nine months after harvesting watersheds 
2-4 and five months after roller chopping 
watershed 2. Storm flow and peak discharge rates 
for all mechanical treatments exceeded rates on 
the untreated watershed (Table 4). Sediment 
losses, however, were small from all watersheds. 
Approximately one month after the shearing and 
windrowing treatment was completed on watersheds 
1, 3, and 4, and nine months after the roller 
chopping treatment on watershed 2, storm flow, 
peak discharge rate, and sediment loss from a 3.4- 
inch rain storm (July 16, 1985) were again greater 
from all treated watersheds than from the 
undisturbed watershed. Absolute sediment loss 
values were low (0.5-36 lblacre) Erom all 
watersheds. Sediment loss from site-prepared 
watersheds continued to decline with time. 
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Figure 3.--Accumulated sediment loss relationships between the undisturbed watershed (WS-5) and 
the four treated watersheds with occurrences of clearcut harvesting (CLCU), roller 
chopping (ROCH),  shearing and windrowing (SHWI), moderate continuous grazing (MCG), 
moderate rotational grazing (MRG), and pre-treatment relationships noted, Angelina 
Niationsl Forest, Texas, 1981-1986. 



Table 4.--Post-treatment (1985,  1986) storm flow, peak discharge rate and sediment loss by treatment 
for selected large rainfall events, Angelina National Forest, Texas 

Annual 
Annual Peak Sediment Sediment 

Treatment Waf ershed Storm Flow Storm Flow Discharge Loss Loss 
(percent Rate (percent 

finches) of total) (cfs) (Iblacre) of total) 

March 20, 1985, ~reci~itatio&/ = 2.1 in, 5.9 h duration, ES/ = 1 ,952  ft-tonslac, &ximum 130 = 1. 1 in/h 
%disturbed 5 0.2 5 0.4 3.2 18 
Chopped 2 0.9 10 3.8 4 -  8 6 
Harvested 3 1.1 8 3.9 14.0 8 
Harvested 4 8. 9 9 3.2 2.8 .. 3 
Narves~e;d/SO?~ Sheared 1 0. 9 9 3.5 2.1 3 

J u l y  16 ,  1985, Precipitation = 3.4 in, 2.8 h duration, E I  = 8,748 ft-tonslac, Maximum 1 = 5.6 infh 
Undisturbed 5 (0.1 2 0.5 0% 3 
Chopped 2 0.8 10 10.8 11.5 1 5  
Sheared 3 1.8 1 3  30.8 35.8 2 2 
Sheared 4 1.6 15  21.6 20.0 19 
Sheared 1 0.9 9 11.1 12.8 17 

October 29, 1985, Precipitation = 3.7 in, 27 h duration, E I  = 1 ,100  ft-tonsfac, P'Laximum 130 = 0.5 in/h 
Undisturbed 5 0.1  7 0.2 1.9 10.6 
Chopped 2 2.0 24 2.2 10.2 13.4 
Sheared 3 3.0 2 1 2.9 19.4 11.8 
Sheared 4 2.4 2 2 2*  5 9.8 9.2 
Sheared 1 2.4 2 5 2.5 10.9 14.8 

November 7 ,  1986, Precipitation = 2.3 in, 30 h duration, E I  = 3,267 ft-tons/ac, Maximum 130 = 1.6 infh 
Undisturbed 5 0.5 8 0.6 2.7 1.1 
Chopped 2 1.1 7 2.2 37.7 25.1 
Sheared 3 1.4 7 4 .4  10. 9 6.9 
ShearedlGrazed, Rotation 4 1.1 7 4.6 31.8 11.6 
ShearediGrazed , Continuous 1 1.0 6 2.8 19.7 19.8 

November 23, 1986, Precipitation = 8.8 in, 68  h duration, E I  = 10 ,522  ft-tons/ac, Maximum 130 = 1.5 in/h 
Undisturbed 5 4.0 7 18.5  143.1 58.5 
Chopped 2 6.9 4 4 11.6 44.8 29.8 
Sheared 3 7.2 34 14.1 27.5 17.4 
ShearedlGrazed , Rotation 4 6.0 37 13.1 47.3 17.2 
Sheared/Grazed, Continuous 1 7.1 4 6 12.2 29.0 29.2 

Lf Mean storm precipitation of the five watersheds. 
/ - = &ximum 30 minute intensity, E l  = Erosion Index. 

One week after the livestock grazing season 
(November 7, 1986) ,  a 2.3 inch rain storm 
increased storm flow and peak discharge rate above 
the undisturbed watershed, but only small sediment 
losses (10.9-37.7 lbfacre) occurred from the 
treated watersheds, The largest rain storm event 
(8.8 inch) during the six year study occurred on 
November 23, 1986 after all treatments were in 
place and l.ivestock grazing was completed for the 
season. Storm flow and peak discharge rates 
remained high with the greatest sediment loss ( 1 4 3  
lb/acre) occurring from the undisturbed watershed. 
This w a s  the result of bank sloughing, probably 
caused by rodent activity, and the large storm. 
Sediment Loss continued to remain low from the 
treated watersheds. The greatest sediment loss 
(47  lb/acre) from the treated watersheds during 
this storm was from the clearcut, sheared, 

windrowed, and rotationally grazed watershed. 

The high stocking density of the intensive 
rotational grazed watershed appeared to increase 
livestock trailing and the potential for 
disturbance to stream channels, thus increasing 
the potential sediment loss over the moderately 
stocked continuously grazed watershed. 

Undisturbed forests are generally 
characterized by having low storm flow and 
sediment loss. Large, intense storms are 
responsible for most of the sediment lost from 
both undisturbed and disturbed forest (Beasley 
1979, Blackburn and others 1986,  Grees 1971).  



Clearcu t  h a r v e s t i n g  r e s u l t e d  i n  s i g n i f i c a n t  
i n c r e a s e s  i n  s torm f low,  peak d i s c h a r g e  r a t e s ,  and 
sediment l o s s  f o r  both smal l  s t o m s  ( s to rm f low 
n o t  o c c u r r i n g  from t h e  und is tu rbed  watershed)  and 
h r g e  s torms ( s to rm f low o c c u r r i n g  from t h e  
und is tu rbed  watershed) .  This  i s  mainly a t t r i b u t e d  
t o  t h e  removal of p r o t e c t i v e  o v e r s t o r y  v e g e t a t i o n  
which reduces e v a p o r a t i o n  and i n c r e a s e s  s o i l  
mois tu re  a v a i l a b l e  t o  s t ream flow. Harves t ing  mav 
a l s o  d i s t u r b  t h e  f o r e s t  f l o o r ,  thus  reducing 
i n f i l t r a t i o n  r a t e  and i n c r e a s i n g  over land  flow. 

For smal l  s torms r o l l e r  chopping was 
p a r t i c u l a r l y  e f f e c t i v e  i n  reducing peak d i s c h a r g e  
r a t e ,  s t a r m  f low,  and sediment Loss by covering 
t h e  ground w i t h  a p r o t e c t i v e  l a y e r  of L i t t e r  and 
s l a s h ,  and by i n c r e a s i n g  m i c r o r e l i e f  v i a  t h e  
r o l l e r  chopper b lade  depress ions .  Shearing and 
w i n d r o d n g ,  on t h e  o t h e r  hand, r e s u l t e d  i n  g r e a t e r  
s torm f l o w  and sediment l o s s .  The e x c e s s i v e  
s u r f a c e  s o i l  d i s t u r b a n c e s  from s h e a r i n g ,  t o g e t h e r  
with t h e  movement of d e b r i s  i n t o  windrows, exposed 
t h e  s o i l  t o  r a i n d r o p  impact which b reaks  s o i l  
aggrega tes  i n t o  s m a l l e r  p a r t i c l e s .  These 
p a r t i c l e s  a r e  e a s i l y  detached and may l e a v e  t h e  
s i t e  a n d l o r  c log  l a r g e r  s o i l  pores .  As a r e s u l t  
i n f i l t r a t i o n  i s  reduced and s u r f a c e  runoff  is 
i n c r e a s e d ,  t h u s  augmenting t h e  p o t e n t i a l  f o r  
f u r t h e r  l o s s  of sediment.  

For l a r g e  s to rms ,  r o l l e r  chopping and 
shear inglwindrowing t r e a t m e n t s  r e s u l t e d  i n  g r e a t e r  
s torm f low peak d i s c h a r g e  r a t e  and sediment l o s s  
than  c l e a r c u t  h a r v e s t i n g .  This  i s  mainly 
a t t r i b u t e d  t o  t h e  removal of t h e  remaining 
s t a n d i n g  v e g e t a t i o n  which f u r t h e r  reduced 
e v a p o t r a n s p i r a t i o n  and i n c r e a s e d  s o i l  mois tu re  
a v a i l a b l e  t o  s torm flow. The b e n e f i t s  of t h e  
i n c r e a s e d  d e p r e s s i o n  s t o r a g e  c a p a c i t y  c r e a t e d  by 
r o l l e r  chopping were o n l y  s l i g h t l y  e f f e c t i v e  i n  
reducing s torm f low and sediment l o s s  from t h e  
l a r g e r  s torms.  As a r e s u l t ,  both r o l l e r  chopping 
and shear inglwindrowing t r e a t m e n t s  were s i m i l a r  i n  
t h e i r  response t o  t h e  l a r g e r  r a i n f a l l  even ts .  

C lea rcu t  h a r v e s t i n g  and mechanical s i t e  
p r e p a r a t i o n  of  g e n t l e  s l o p i n g  (<  8 p e r c e n t )  
watersheds i n  Eas t  Texas i n c r e a s e d  s torm f low,  
peak d i s c h a r g e  r a t e s ,  and sediment l o s s  over  
und is tu rbed  watersheds.  The sediment l o s s e s  from 
t h e s e  i n t e n s i v e l y  managed watersheds were w i t h i n  
t h e  range of sediment l o s s e s  from undis tu rbed  
watersheds i n  t h e  Southeas t ,  below t h e  range of 
l o s s e s  from mechanical s i t e  prepared watersheds 
e l sewhere ,  and w e l l  below p o t e n t i a l  l o s s e s  from 
p a s t u r e  and c rop land  (Yoho 1388, Loehr 1974). A 
s t u d y  by Blackburn and o t h e r s  (1986) n e a r  Al to ,  
Texas i n d i c a t e d  t h a t  r o l l e r  chopping i s  an 
e f f e c t i v e  f o r e s t  s o i l  conserva t ion  p r a c t i c e  f o r  
watersheds having s l o p e s  up t o  25 percen t .  
Shearing and w i n d r a ~ n g  had L i t t l e  impact on 
sediment l o s s  from g e n t l e  (< 8 percen t )  s l o p i n g  
watersheds and appear  t o  be a sound f o r e s t  s o i l  
c o n s e r v a t i o n  p r a c t i c e  f o r  g e n t l e  s l o p i n g  
watersheds.  

Mthough one y e a r ' s  d a t a  is n o t  enough t o  
determine t h e  impact of l i v e s t o c k  g r a z i n g  on 
f o r e s t  s o i l  and water  r e s o u r c e s ,  i t  appears  t h a t  

p r o p e r l y  s tocked  l i v e s t o c k  g r a z i n g  has  l i t t l e  
impact on sediment l o s s  o r  s torm flow. However, 
t h e r e  i s  a  p o t e n t i a l  f o r  inc reased  streaui channel  
i n s t a b i l i t y  and sediment l o s s e s  caused by t h e  h igh  
s t o c k i n g  d e n s i t y  of  i n t e n s i v e  r o t a t i o n  g r a z i n g  
systems. 
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Assessz~lent of S i l v t c u l t u r a f  and Grazing Treatment 

Pine F o r e s t ,  K i s a t c h i e  National  F o r e s t ,  Louis iana  

J 4 G ,  Mood, W,H. Blackburn, W,A, Pearson,  T,K, Hunter and Reid4 Knight I-/ 

Abstract . - -The i m p a c t  o f  i n t e n s i v e  s i f  v i c u l t u r e ,  
e x t e n s i v e  s i l v i c u l t u r e ,  moderate cont inuous l i v e s t o c k  graz ing  
and no l i v e s t o c k  g r a z i n g  o n  Lnf i l t r a t i o n  and r u n o f f  w a t e r  
qu l i t y  were e v a l u a t e d  us ing  a r a i n f a l l  s i m u l a t o r  o v e r  an 11 f f t  p l o t ,  Study s i t e s  were l o c a t e d  i n  t h e  Vernon D i s t r i c t  of 
t h e  K i s a t c h i e  N a t i o n a l  F o r e s t ,  L o u i s i a n a .  O v e r a l l ,  
i n f i l t r a t i o n  and r u n o f f  w a t e r  q u a l i t y  were  s i g n i f i c a n t l y  
g r e a t e r  f rom areas u n d e r  e x t e n s i v e  s i l v i c u l t u r e  and no 
l i v e s t o c k  g r a z i n g  t h a n  f  rom a r e a s  under i n t e n s i v e  s i l v i c u l t u r e  
a n d  l i v e s t o c k  g r a z i n g .  A l t h o u g h  some s t a t i s t i c a l  
s i g n i f i c a n c e s  were o b s e r v e d  be tween  t r e a t m e c t s ,  d i f f e r e n c e s  
were s m a l l  and no a la rming  decreases  i n  i n f i l t r a t i o n  o r  runoff 
w a t e r  q u a l i t y  r e s u l t e d  f r o m  any  of  t h e  a p p l i e d  t r e a t m e n t s .  
This  r e s e a r c h  s t r o n g l y  i n d i c a t e s  t h a t  t h e  s i l v i c u l t u r a l  and 
L i v e s t o c k  g r a z i n g  p r a c t i c e s  appP i e d  had minimal impacts  on t h e  
s o i l .  and w a t e r  r e s o u r c e s  s f  t h e  s t u d y  a rea ,  u n d e r  t h e  
p r e v a i l i n g  c l i m a t i c  sof I. and v e g e t a t i o n  condi t ions ,  

The Southeas te rn  f o r e s t  p r o v i d e s  numerous 
n a t u r a l  r e s o u r c e s  i m p o r t a n t  n o t  o n l y  t o  t h e  
l o c a l  r e g i o n s  b u t  t o  t h e  c o u n t r y  as a whole.  
C u r r e n t l y ,  t h i s  reg ion  i s  producing h a l f  of t h e  
nat ion" wood supply ,  wi th  wood deaands expected 
t o  d o u b l e  by t h e  y e a r  2000, r e s u l t i n g  i n  a  
p r o j e c t e d  70% i n c r e a s e  i n  wood product ion w i t h i n  
t h e  S o u t h e a s t e r n  r e g i o n  ( U r s i c  1975)* A l s o ,  
p o t e n t i a l  range forage  product ion i n  t h e  South 
i s  g r e a t e r  than i n  o t h e r  range a r e a s  w i t h i n  t h e  
United S t a t e s  ( C r e l e n  1978), A p p r o x i m a t e l  y  2 8  
m i l l i o n  c a t t l e  a r e  u t i l i z i n g  t h i s  f o r a g e  
r e s o u r c e ,  w i t h  14  m i l l i o n  head  b e i n g  beef cows 
and replacement  h e i f e r s ,  The Southeas t  c o n t a i n s  
25% of  a l l  c a t t l e  and c a l v e s  i n  t h e  U n i t e d  
S t a t e s  and 33% of a l l  beef cows and replacement  
h e i f e r s ,  S ince  l i t t l e  is k n o w  concerning t h e  
impacts  of s i l v i c u l t u r a l  and l i v e s t o c k  graz ing  
p r a c t i c e s  on water q u a l i t y ,  water  y i e l d  o r  s i t e  
p r o d u c t i v i t y  i n  t h e  Southeas t ,  i t  is ex t remely  
i m p o r t a n t  t o  a s s e s s  t h e s e  i m p a c t s ,  t o  p r o v i d e  
f o r e s t  managers wi th  the knowledge necessary  t o  
make sound resource  management dec i s ions ,  

I n t e n s i v e  f o r e s t  h a r v e s t i n g  a n d  s i t e  
p r e p a r a t i o n  p r a c t i c e s  h a v e  b e e n  i d e n t i f i e d  a s  
causing p o t e n t i a l  d e c l i n e s  i n  s i t e  p r o d u c t i v i t y  
a n d  a s  a s o u r c e  o f  n o n - p o i n t  p o l l u t i o n .  
H a r v e s t i n g  and s i t e  p r e p a r a t i o n  i n c r e a s e  t h e  
p o t e n t i a l  f o r  s e d i m e n t  l o s s  by d i s t u r b i n g  t h e  
p r o t e c t i v e  s u r f a c e  l a y e r s  of t h e  f o r e s t  f l o o r .  
Compact ion and d e s t r u c t i o n  o f  s u r f a c e  s o i l  
s t r u c t u r e  and macropore space cause an i n c r e a s e  
I n  s u r f  ace runof f ,  thus  i n c r e a s i n g  t h e  sediment 
p r o d u c t i o n  p o t e n t i a l  (Dixon 1975,  L u l l  1959 ,  
Moehr ing  and R a w l s  19701,  D i s t u r b i n g  t h e  
p r o t e c t i v e  v e g e t a t i o n  and l i t t e r  opens t h e  s o i l  
t o  r a i n d r o p  impact,  which breaks  s o i l  aggrega tes  
i n t o  s m a l l e r  p a r t i c l e s ,  These  p a r t i c f  es a r e  
more e a s i l y  d e t a c h e d  and may 1 e a v e  t h e  s i t e  i n  
runof f ,  and lor  may c l o g  l a r g e r  s o i l  pores ,  t h u s  
r e d u c i n g  i n f i l t r a t i o n  and i n c r e a s i n g  s u r f a c e  
r u n o f f  (Edwards and L a r s o n  1359), Rernoval o f  
v e g e t a t i o n  and l i t t e r  a l s o  reduces r e s i s t a n c e  t o  
o v e r l a n d  f l o w  and i n c r e a s e s  w a t e r  v e l o c i t y ,  
which i n  t u r n  i n c r e a s e s  t h e  e a r r y i n g - p o w e r  o f  
runoff  (Bouglass  1975). 
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The l o n g  P t i s t o r y  sf w o o d l a n d  grazlng and  
p o o r l y  d e s i g n e d  studies to e v a l  sale proper 
l i v e s r o c k  nanagement  has gFven t h e  g r a z i n g  
animal a bad image ?n Eastern f o r e s t r v  (Lee 
148Ci, 2ohnsor ,  1952, Adams 1975;- Livestock 
grazing i n f l u e n c e s  an area by:  i )  decreasing 
protection cover, thus increas ing  t h e  impact of 
r a i n d r o p s  and  r i v e r l a n d  f l o w ,  2) r e d u c i n g  s o i l  
s ~ ~ g d t i i ~  i r f d ~ ~ k i ~  ~ x I C ~ :  S O I L  a 8 g r f 3 g i 8 t i o n r  3) 
i n c r e a s i n g  soil s u r f a c e  crusting, and 4 )  
increasing runoff and e r o s i o n  (Blackburn 19841, 

The objective o f  this study was to assess 
the  impact of i n t e n s i v e  s i l v i c u l t u r e ,  ex t ens i ve  
s i  l?- icul  t u r e ,  continuous l ivestoek g r a z i n g  and no 
g r s z i q g  on infiltration ~ n d  runoff water 
quality, 

STUDY .&-@A DESCRIPTION 

The study area was loca ted  approximately 30 
ailes southeast of L e e s v i l l e ,  Louisiana on  t h e  
F u l i  e r t o n  ALEorment ,  Vernon Ranger  D i s t r i c t ,  
Risatchie N a t i o n a l  P c r e s t ,  Normal a n n u a l  
r a i n f a l l  i s  54.3 inches  and the a v e r a g e  annua l  
temperature i s  65,e?OP, The a v e r a g e  f r o s t - f r e e  
season i s  245 days, from t h e  end o f  March t o  
mid-Itu'ovembeer, Ju b y and A u g u s t  a r e  t h e  hot t e s t  
monrhs (81,4 OF), w i t h  December and January  being 
t h e  coldest months (51,1OF), 

G e n t l e  r o l l i n g  topography, i n t e r s e c t e d  by  
n u m e r o u s  ~ a r a i n a g e s ,  characterize t h e  area ,  
Elevations ranze from 180 t o  443 feet  above s e a  
le- el, Vegetation c o n s i s t s  main1 y of a long  l e a f  

o v e r s t o r y  and a b lucs tem 
anicum (Panicurn sp,) g r a s s  

understory,  Study s i t e  s a i l s  a r e  of t h e  Hahbis  
series, which fs a f ine- loamy,  s i l l c o u s ,  t h e r a i c  
P Z i n t h l c  P a l e u d u l t *  S o i l s  a r e  d e e p  a n d  
moderately w e l l  d ra ined  and occur  on s i d e  s l o p e s  
and g e n t l y  s l o p i n g  rfdgetops. 

Study s i t e s  were sampled i n  J u n e  a n d  
August/Segtembec of 1982-1984, and f o r  a  f i n a l  
t ime i a  September of 1985, A r a l n l a l l  s i m u l a t o r  
s imilar  t o  the one d e s c r i b e d  by Meyer and Barman 
(19791  w a s  u s e d  t o  d e t e r m i n e  i n f i l t r a t i o n  and 
r u n o f f  water q u a l i t y  o v e r  an i l  f t  ' p l o t .  I n  
order t o  reduce v a r i a b i l i t y  a t t r i b u t a b l e  t o  
a n t e c e d e n t  s o i l  wate r  content, t h e  p l o t s  were 
pre-wet by a p p l y i n g  f o u r  inches of  water a t  a 
rare  o f  four  in/h from a mis t - type  nozzle under 
a p3as t i . c  cone f o u r  f e e t  a b o v e  t h e  s o i l ,  The 
p J o c s  were then covered w i t h  p l a s t i c  t o  reduce 
e v a p o r a t i o n ,  When plots were a t  or n e a r  f i e l d  
c a p a c i t y  Capproximate;g 2 4  hours L a t e r ) ,  
simulated r a i n f a l l  was a p p l i e d  a t  a r a t e  of f i v e  
in/"nrso i n s u r e  r u n o f f  from a1 Z p l o t s .  Runoff  
from each pket was r e g u l a r l y  pumped i n t o  t a r e d  
c o n t a i n e r s .  A t  each  5 m i n u t e  l i n t e r v a l  d u r i n g  
t h e  simulated r a i n f a l l  e v e n t  t h e  c u m u l a t i v e  
r u n o f f  was weighed  and mean i n f i l t r a t i o n  r a t e  
(in/h) w a s  e a Z c u l a t e d  b y  d e t e r m i n i n g  t h e  
d i f f e r e n c e  between applied t a i c f  a l l  and  the 

q u a n t i t y  of  r u n o f f ,  Upon t e r m i n a t i o n  o f  e a c h  
s i m u l a t e d  r a i n f a l l  e v e n t ,  a thoroughly  a g i t a t e d  
one q u a r t  s u b s a m p l e  and  a n  18 o u n c e  w h i r l - p a c  
s u b s a m p l e  w e r e  c o l l e c t e d ,  T h e  o n e  q u a r t  
subsample was f i l t e r e d  t h r o u g h  a # I  Whatman 
f i l t e r  p a p e r ,  d r i e d  a t  221'P f o r  24 h r s  a n d  
w e i g h e d ,  c o n v e r t e d  t o  s e d i m e n t  p r o d u c t i o n  i n  
i b / a c r e ,  a n d  u s e d  a s  a n  i n d e x  of  e r o s i o n ,  The 
18 ounce whir l -pac sample was f rozen  and L a t e r  
a n a l y z e d  f o r  p a r t  p e r  b i l l i o n  ( p p b )  
c o n c e n t r a t i o n s  of t o t a l  u n f i l t e r e d  n i t r o g e n  and 
t o t a l  phosphates. 

The s t u d y  p a s t u r e s  underwenr  one  o f  two 
s i l _ v i c u l t u r a l  m a n a g e m e n t  p r a c t i c e s ,  i . e ,  
s e e d t r e e  h a r v e s t i n g  o r  t h i n n i n g .  S e e d t r e e  
h a r v e s t i n g  w a s  c o n s i d e r e d  a n  i n t e n s i v e  
s i l v i e u l  t u r a l  p r a c t i c e s  and i n v o l  v e  t h e  removal  
of most  t r e e s ,  l e a v i n g  1 7  t o  2 5  f t f  b a s a l  a r e a  
p e r  a c r e ,  T r e e s  were  l e f t  a s  a s e e d  s o u r c e  and  
were chosen based on phenotype, spac ing  and cone 
p r o d u c i n g  c h a r a c t e r i s t i c s ,  A l t e r  h a r v e s t i n g ,  
t h e  a r e a s  w e r e  s i t e  p r e p a r e d  u s i n g  ;a drum 
c h o p p e r  o r  r a k e  h a r r o w  (a  r a i l r o a d  t i e  w i t h  
s p i k e s  3 t o  4 i n c h e s  Long d r a g g e d  b e h i n d  a  
t r a c t o r )  a n d  b r o a d c a s t - b u r n e d  t o  r e m o v e  
e x t r a n e o u s  s t e m s  a n d  d e b r i s .  Once  p i n e  
s e e d l i n g s  were e s t a b l i s h e d ,  a l l  rentaining seed 
t r e e s  were  h a r v e s t e d .  F o r e s t  t h i n n i n g  was 
t r e a t e d  a s  an e x t e n s i v e  s i l v i c u l t u r a l  p r a c t i c e  
wi th  minimal management conducted o v e r  a  l a r g e  
area, T h i n n i n g  was done  t o  i m p r o v e  g r o w t h  of  
remaining p i n e s ,  t o  enhance browse and mast f o r  
w i l d l i f e  p r o d u c t i o n  and  t o  i m p r o v e  h e r b a c e o u s  
p roduc t ion  f o r  l i v e s t o c k  by removing p a r t  of t h e  
sur rounding  olrers tory,  One t h i r d  of t h e  th inned  
a r e a  was p r e s c r i b e d - b u r n e d  e v e r y  y e a r  i n  a 
r o t a t i o n a l  s e q u e n c e  t o  r e m o v e  e x c e s s i v e  
u n d e r g r o w t h  a n d  r e d u c e  f u e l  l o a d s .  
S i l v i c u l  t u r a l  s t u d y  s i t e s  were l o c a t e d  w i t h  seed 
t r e e  h a r v e s t  and t h i n n i n g  t r e a t m e n t s  a d j a c e n t  t o  
each o ther ,  Treatment d a t e s  f o r  each s t u d y  s i t e  
a r e  s u m a r i z e d  i n  T a b l e  1. 

T a b l e  i.--Study s i t e  s l l v i c u : r u r a l  treatment schedu le8 ,  Vernon D i s t r i c t ,  
Klsa tch le  National F o r e s t ,  Louisiana 

S tudy  S i t s  Seedtree h a r v e s t  Thinniog 

February 1980 March 1978 

2 February 1982 March 1918 

3 February 1980 March 1980 

4 February 1880 March 1980 

5 February 1977 March 1983 

5 February 1977 Msrch 1980 

P r i o r  t o  t h e  s t u d y  f rom 1967 t o  1977 ,  
c a t t l e  had  f r e e  a c c e s s  t o  t h e  a l l o t m e n t ,  a n d  
s t o c k i n g  r a t e s  a v e r a g e d  3.1 a c r e l a n i m a l  u n i t  
month (aciaurn),  I n  1977 t h e  a l l o t m e n t  was 
e r o s s - f  e n c e d  i n t o  f o u r  p a s t u r e s ;  h o w e v e r ,  
g r a z i n g  sequences were n o t  i n i t i a t e d  u n t i l  1981, 
S ix  s t u d y  s i t e s  were l o c a t e d ,  w l t h  two s i t e s  i n  
each  of t h r e e  p a s t u r e s  v a r y i n g  i n  s i z e  from 1322 
t o  1668  a c r e s  ( P e a s s o n  and  o t h e r s  1987), F o u r  
s t u d y  s i t e s  w e r e  l o c a t e d  i n  p a s t u r e s  g r a z e d  



seven rnonths continuously frarn April 1 to 
October 31, The two rmaining study sites were 
located in a pasture grazed continuously 
yearlong, A11 study sites were grazed at a 
stocking rate of 3.5 to 4.0 acjaurn (pearson and 
others f 987) -  Livetstock exelosures were 
constructed in 1982; however, construction was 
not completed until after the first saaplfng 
period and Just prior to the second saapling 
pergod, For this reason both sampl ing periods 
in 1982 were treated as grazed conditions. 

Initially three grazing treatments 
(seasonal continuous grazing, yearlong 
continuous grazing and no grazing) were analyzed 
far statistical dif ferences* In the final 
analyses, however, seasonal and yearlong 
continous grazing treatments were analyzed 
together as one graz ing  treatmeat. This was 
done for three reasons: 1) no statistical 
evidence was found to indicate a significant 
dlf f erence between the two grazing treatments, 
2) Forest Service stocking rates were based on 
aebaun, which includes a time factor to correct 
stocking rates, appropriately, for seasonal or 
yearlong use, and 3)  separation of the two 
grazing treataents only decreased the degrees of 
freedom and weakened the strength of the 
statistical anal ysess 

Experimental treatments evaluated were: 
seedtree harvesting (intensive si l lp icul tura2 1; 
forest thinning (extensive silviculture); con- 
tinuous livestock grazing; and no livestock 
grazing, A stripping or crisscross analysis of 
variance was used to test for treatnent 
differences by sample date and for all sample 
dates combined. Significant differences were 
discussed at the 95 percent level af confidence. 
Since the two silvlcultural treatments were not 
found to be statisrlcally different at the two 
grazing treatment levels, treatments were sepa- 
rated and significant differences pertain only 
to sflvic~ltaral means or grazing means. For 
each sample date, 48 individual plots were 
sampled when six replications and two subsamples 
were employed (2 grazing treatments x 2 
silvicultural treatments x 6 replications x 2 
subsampl e s )  , 

Silviculture 

Infiltration rate means for extensive 
sif vicuLture versus intensive silviculture were 
not Sound to be statistically different for any 
of t h e  individual sampling dates (table 2 ) .  
Individual sampling dates a l l  had higher 
infiltration rate means for extensive 
silviculture, which contributed to the 
significantly higher combined mean across a1 P 
sampling dates, Combined infiltration rate 
means were 2,05 inlh f o r  extensive silviculture 
and 1.69 in /h  for intensive silviculture. 

Sediment production was somehat variable 
across sampling dates, but, in general, more 

sediment production occurred from intensf v e  
~Zlviculture than from extensive silviculture 
( table 3)- The intedsive silviculture mean of 
August: 1984 (f86,7 I b i ac ) ,  together with the 
intensive sif viculture combined o v e r a l l  aean 
(141 .6  P b l a c )  were found to be slgn%ficaatly 
greater than respective means (96.8 and LB2,9 
Ib/sc) from extensive sil~fcu~rura~ 

Ta51e 2 .  

Louisiana 
--- 

Sample In tens ive  Ex:@nsxve Liuestoc.r Xe L e ~ e s e a c k  

Combiner? Hean !,69b 2,058 1.36b 2,3fa 

h Si lv ic t l l rure  o r  grazing treatment aieans bp sample da te  and coorbined across 
a l l  aafapie d a t e s ,  fallowed by the  e rne  ~ e r t e r ,  a re  not s i g n f f r c a n r i y  
d i f f e r e n t ,  P<.05. 

L/ .in sanrple da ta  t raa teese  man. 

Seeple In tens ive  Extensive Livestock No Livestock 

44.5afti 48-3a $6.4 
-- 3 t 

June 1982 - 
Sept. 1982 278.7s 244.tia Zlil.8 -- 
June 1483 64.7a 73,ha 1 7 , l a  61-22 

Aug. 1983 199,la Io2.La Zi8.5a 12Z.%b 

June 1984 42.7a bi.8a 56.6a 47.9~1 

Aug. 1884 i86.7a 96.8h 124.6a 158.9a 

Sept. 1985 iB6.3a $1.1.~ 175.4a i4.5b 

Garnhlned Mean 141.6% 102.7b 138.8a 512.8b 

S i l v i c u l t u r e  or graz ing  treatment seaas  by sample da te  and embfned across 
a l l  sample dates, failawed by the  s a w  l e t t e r ,  era net slgnificant~y 
d i f f e r e n t ,  P<,05. 

2' No eanrple da te  treacfaenr mans. 

IndSvidual sampling date unfiltered total 
nitrogen concentration means were found to be 
significantly higher only from intensf v e  
sf 1 vicuf ture ( 2 7 9 5  gpb) and nor signif icarrtly 
higher from e x t e n s i v e  silviculture (1327  ppb) 
for the August 1984 sample  d a t e  (table 4 ) -  
Combined means across all sample d a t e s  were 
found to be significantly higher from intensive 
sil viculture ( 1 7 7  7 ppb) than Erom extensive 
silviculture (1403 ppb), Overall, intensixse 
silvieul ture resulted in higher runoff levels sf 
unfiltered total nitrogen* 

Total phosphate concentration means were 
consistent ly higher Erom intensive sil vieulture 
across individual sampling dates (table 5), The 
individual sanrpling date of August 1984, and the 
combined mean across sample d a t e s ,  were found t o  



have significant1 y higher total phosphate 
concentrat ions from intensive silvicul ture, 
Total phosphate means were 233 and 209 ppb from 
intensive silviculture, and 136 and 178 ppb from 
extensive s i f  vicul ture from August 1984 and 
combined sample dates, respectively, 

i 

June  1Yb? -_ = I -- -- -- - 

Sep t ,  i Q 4 2  9 8 0 2  iZ27a 1183 
-- 

June ?46> 2 ~ 4 a  1640s 1519s - 3 2 h a  

June 1984 !bYBa 1558a 1577a 157 ia  

kug,  1984 i745.a i 3 2 7 b  24C:a 1632b 

Sepc-. is65 * " j -  rii3a bV&a ! 12% 81 3a 

CoabLned Mean ::Jia 14035 164 ?a 1S i4b  

' I  No sample d a t e  t r e a t m e n t  mean. 
2' S ~ i c l c u i t u r e  a t  grazing treatment means by sample d a t e  and combined a c r o s s  

a l l  s a a p l e  d a r e s ,  f o l l o w e d  by t h e  same l e t t e r ,  a r e  n o t  s l g n i f i c a n t i y  
differen: ,  P<.G5. 

Table 5.-- 
f o r  a i l  sazlp:e da t e ;  combrned, Vernog D i s t r i c t ,  K i s a t c h i e  Kaf iona l  
Fares:, Logisizna. 

S a f f ~ , r  I ~ t e n s l v e  Excessive Lives tock  No Livescock 
D a i c  S i l v : ~ u : r u r e  S i L v r c u i r u r e  Graz ing  Graz ing  

June  1'982 --Li -- -- -- 
Sep t .  1982 462& 4 2 4 a  

June  1983 135a 146a 

June  198~ !30a 98a i l 7 a  1 i 6 a  

Aug. !9NL 233s 136b 178a 196a 

Sep t .  1985 189s 1 1 l a  1778 123a 

Combined Mean 209, i 7 8 h  229s 1 4 4 a  

i; hc sanpie d a t e  t r ea tmen t  means. 
- Sz iv icu1 :u re  or  grazing t r e a t a e n c  means 5% sampie  da te  and combined a c r o s s  

a l l  s a m p l e  d a t e s ,  f o l l o w e d  by the same l e t t e r ,  a r e  n o t  s x g n i f i c a n t l y  
d i f f e r e n t ,  P<.OS. 

In general, intensive silvicultural 
treatments displayed a trend of lower 
infiltration races and decreased runoff water 
quality when compared to extensive silvicultural 
treatments. Runoff water quality appears to 
£01 low closely with infiltration, in that the 
larger treatment differences in individual 
sampling date inf if tration rates were also the 
dates with larger runoff water quality 
differences between treatments. The lower 
infiltration rates and runoff water quality 
resulting from intensive silviculture are mainly 
attributed to the surface soil disturbances 
caused by clearcutting and site preparation, and 
to the subsequent removal of protective surface 
layers of vegetation and litter, 

Grazing 

For individual sample dates, the September 

1985 sample period was the only date where mean 
infiltration rate was sigaif icant l y higher for 
non-grazed areas than for grazed  areas ( c a b l e  
2). The combined infiltration rate mean for the 
non-grazed areas was 2.02 i r r j h r  and was 
significantly higher than the mean o f  1-76 i n / h r  
for the grazed areas. 

Mean sediment production was significantly 
greater from the grazed areas than from the aan- 
grazed areas for August 1983 and September 1985 
(table 3), Vnen sample dates were observed over 
tine, the combined sediment production mean front 
non-grazed areas was significantly Lower k h a n  
from grazed areas, 

Total unfiltered nitrogen concentration 
means for individual sample dates were 
consistently higher from the grazed areas than 
from the non-grazed areas, which contributed to 
the significant difference found f o r  combined 
means (table 4 ) .  Although only a sfilalL 
difference was apparent between the combined 
total nitrogen mean of 1643 ppb for grazed areas 
and 1514 ppb for non-grazed areas, differences 
were nonetheless signif icant, The August 1 9 8 4  
sampling date was the only individual sampling 
date with significantly higher total nitrogen 
concentrations in runoff from grazed areas ( 2 4 0 1  
ppb) than from non-grazed areas (1632 ppb), 

Total phosphate concentration means were 
low and no significant differences were found 
between grazing treatments (table 5). Phosphate 
concentrations in runoff were general 1 y higher 
from the grazed areas; however, differences 
between treatments were not significant, The 
combined total phosphate mean across sample 
dates was 229 ppb for grazed areas and 144  ppb 
for non-grazed areas, 

Generally, a trend existed for Lower 
infiltration and decreased runoff water qual ity 
from grazed areas than from non-grazed areas. 
As with silvicultural responses, runoff water 
quality followed closely with infiltration, in 
that sample dates with large treatment 
differences in infiltration rates usual1 y had 
corresponding treatment differences in runoff 
water quality* Inf luences of livestock grazing 
on infiltration and runoff water quality were 
probably mainly a result of the removal of 
protective vegetative cover and surface soil 
disturbances from trampling. 

Infiltration rates and runoff water q u a l i t y  
displayed a pattern of decreasing lnf i l tration 
and increasing sediment production as the 
seasons progressed from spring to fall. This 
was main1 y attributed to freezing and thawing, 
soil drying, microorganism activity and soil 
surface sealing from raindrop impact, all 
occurring as the seasons progress (~ertonf and 
others 1958, Musgrave 1955). 

Overall, infiltration and runoff water 



quality w e r e  significantlygreztter from areas 
under extensive silviculture or no livestock 
grazing, than from areas under intensive 
silviculture or continuous livestock grazing, It 
is important to note that although significant 
decreases in inf iltriltion and runoff water 
quality resulted from intensive silt~leulture and 
zcncilugus grsz lng ,  these  decreases were small 
and did n o t  represent any drastic changes to the 
soil and water resources of the study area. The 
primary impacts attributable to gtlvieultural or 
grazing treatments are predominantly related to 
the degree of disturbance resulting from either 
practice. 

T h e  decrease in infiltration and runoff 
water quality following intensive silviculture 
is primarily due to the removal of protective 
vegetation and the disturbances in surf ace soil 
conditions which invariably follow intensive 
harvesting and site preparation operations* 
Resulting decreases in infiltration and runoff 
water quality are short-lived, and diminish as 
revegetation and site recovery occur, 

Decreased infiltration and runoff water 
quality resulting from livestock grazing are 
mainly due to the removal of protective plant 
cover and to surface soil trampling. These 
effects cannor be completely eliminated without 
eliminating grazing of livestock and wildlife, 
altogether. However, the adverse effects of 
livestock grazing can be minimized with wise and 
judicious livestock management, This means that 
heavy continuous grazing should be avoided and 
moderate stocking rates or use should he 
maintained. Since very little research has been 
conducted on the influence of livestock grazing, 
particularly specialized systems, on the soil 
and water resources of the Southern pine forest, 
the potential impacts livestock may have are 
poorly understood, Thus, it is important that 
research be conducted to deternine the best or 
most optimum level of livestock grazing, in 
conjunction with various silvicultural 
practices, in order to successfully integrate 
the multiple-use concept, vital to forest 
management objectixres, 

This research strongly indicates that, 
under the prevailing climatic, soil and 
vegetation conditions, the silvicultural and 
livestock grazing practices applied had minimal 
impact on soil and water resources of the study 
area* 
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Sediment Product ion from Long-term Burning 

of a  Longleaf Pine-Blues tern Associa t i o n  

J, P, Dobrowolski, W, W. Blackburn, and H, E, Grelen 

Abs t r a c  t.--A mobile ,  spray-nozzle type r a i n f a 1  1 
s i m u l a t o r  (2 .9 ,  4.4, and  5.0 i n l h r  f o r  45 min)  was used  t o  
determine long-term e f  f e c  ts of p rescr ibed  burning on s u r f a c e  
c o v e r  and sediment produc t i o n  f  rom a long  Leaf p i n e l b l u e s  tern 
a s s o c i a t i o n  i n  Louisiana, Treatments represen ted  b i e n n i a l l y -  
a p p l i e d  win te r ,  sp r ing ,  o r  summer burns on a n  upland sandy 
loam s i t e ;  and annua l  win te r  o r  spr ing ,  and b i e n n i a l  win te r  
o r  s p r i n g  burns on a  bottomland s i l t  loam s i t e  w i t h  
a s s o c i a  ted unburned c o n t r o l s .  I m e d i a  t e  e f f e c t s  of burning 
were t o  remove s o i l  s u r f a c e  cover ,  exposing s o i l  t o  ra indrop  
impacts, Burning the  sandy loam s i t e  dur ing  win te r  and 
s p r i n g  s i g n i f i c a n t l y  increased  sediment p roduc t ion  from 10.76 
f t 2  r a i n f a l l  s i m u l a t i o n  p l o t s  and exposed minera l  s o i l  
throughout  the  t r e a  tmen t-year growing season when compared t o  
unburned c o n t r o l  p l o t s ,  Rapid recovery  of the herbaceous 
unders  to ry  reduced d i f f e r e n c e s  among t r e a  tmen ts by growing 
season end and s t a b i l i z e d  sediment product ion wi th in  ten 
months. E f f e c t s  of long-term prescr ibed  burning of sandy 
loam and s i l t  loam s i t e s  d i d  n o t  p e r s i s t e n t l y  i n c r e a s e  
sedimen t product ion when compared t o  unburned p l s  ts one and 
two years  pos t - t rea  tmen t, r e s p e c t i v e l y ,  

INTRODUCTION 

F i r e  i s  one of the  most important  e c o l o g i c a l  
f a c t o r s  i n  the l o n g l e a f  p ine  (Pinus p a l u s  tr is 
M i l  3,) region,  Much v a l i d  ev idence  i n d i c a  tes 
t h a t  f i r e  i s  the main f a c t o r  r e s p o n s i b l e  f o r  
perpe tua t i o n  and ma i n  tenance of l o n g  l e a f  p ine  i n  
i t s  t y p i c a l  f o r e s t  s a n d s  (Garren 1943). I n  the 
l o n g l e a f  p ine  type, most w f l d f i r e s  do n o t  
genera 11 y crea  t e  c o n d i t i o n s  a s  i n  o t h e r  timber 
types. With r a p i d  decay l i m i t i n g  t o t a l  f u e l  
bu i ldup ,  most f i r e s  remain a t  the s u r f a c e ,  wi th  
1 ongleaf  p ine  e x h i b i t i n g  p a r t i c u l a r l y  e f  f e e  t i v e  
f i r e  r e s i s  b n c e  (Neyward 1938), 

Recogni t i o n  of these  condi  ti ons forms the 
b a s i s  of p rescr ibed  burning, acknowledged by 
s i l v  i e u l  tu ra  1 i s  ts a s  a n  aecep ted management 
t e e h f q u e  i n  the sou tbern  p ine  f o r e s t  reg ion  

( ~ r u c e  1947). Burning, whether p rescr ibed  o r  
a c c i d e n t a l ,  may a f f e c t  the  watershed through 
removal of the p r o t e c t i v e  s o i l  cover  and 
a 1  t e r a  t i o n  of s o i l  p h y s i c a l  and chemical  
p r o p e r t i e s ,  With regard to  i t s  frequency and 
i n  t e n s i  ty ,  burning has the  po ten t i a  1 t o  a c c e  l e r a  te 
e r o s i o n ,  i n c r e a s e  o v e r l a n d  f low,  decrease  wa ter- 
ho ld ing  c a p a c i t y ,  reduce s o i l  f e r t i l i t y ,  and 
degrade s tream wa t e r  qua 1 i ty, 

In tense  r e s e a r c h  i n t e r e s t  has been f ocused 
upon the i n f l u e n c e  of burning on hydro log ic  
parame t e r s ,  pa r  titularly i n  a r e a s  wi th  s e v e r e  
f l o o d i n g  po ten t i a  1 o r  where the rslaintenance sf 
1 ong-term s i t e  p r o d u c t i v i t y  i s  e s s e n t i a l .  Much 
work has been publ i shed  on lthe e f f e c t s  of f i r e  an 
s o i l  (Burns 1952, ijell s and o t h e r s  1979), wate r  
(Tiedemann and o t h e r s  1979), s h i f t s  i n  v e g e t a t i v e  
composition ( L o a n  and o t h e r s  L1)81), and ecosys  tern 
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f u n c t i o n  (Ahlgren and Ahlgren 1960). Mumerous 
s t u d i e s  have been confined t o  e i t h e r  comparison 
of f r e q u e n t  burning w i t h  complete  f i r e  p r o t e c t i o n  
o r  the  o b s e r v a t i o n  of the  e f f e c t s  of a s i n g l e  
s e v e r e  f i r e ,  Study s i t e  s p e c i f i c i  t y  and 
c o n f l  f c  t l n g  r e s u l  ts tend t o  i n h i b i t  the  making of 
g e n e r a l i z e d  inferences.  In many cases ,  the  
e f f e c t s  of burning have been confounded w i t h  
o t h e r  s b l v i c u l .  t u r a l  a n d l o r  range fmgrovemenr 
p r a c t i c e s ,  Few r e s e a r c h  p r o j e c t s  have dea 1 t wi th  
the effee ts s f  long-term m f n t e n a n e e  burning 
s e a s o n a l l y  a p p l i e d  on sediment  product ion and 
s u r f a c e  c o v e r  c o n d i t i o n s ,  e x c l u s i v e  of o t h e r  
t r e a  men  ts . 

Sedimea t product ion ra  tes, con t ingea  t upon 
f i re i n t e n s i t y ,  s o i l  proper  t i e s ,  and s u r f a c e  
cover  c o n d i t i o n s ,  may v a r y  £01 lowing a f i r e ,  
Sediment l o s s e s  from undisturbed watersheds i n  
southern and sou theas t e r n  f o r e s t s  a r e  
i n c o n s e q u e n t i a l  (Yoho 1980), However, Blackburn 
and o t h e r s  (1986) found sheared,  windrowed, and 
burned watersheds i n  e a s t  Texas t o  produce more 
sedimen t than r o l  ler-chopped and burned and 
undisturbed watersheds f o u r  y e a r s  a f t e r  
treatment, Sediment l o s s e s  f o l l o w i n g  these  s i t e  
prepara t i o n  techniques were s i g n i f i c a n t l y  
d i f f e r e n t  between t rea tments ,  b u t  were s m a l l  and 
below S o i l  Conserva t i o n  S e r v i c e  t o l e r a b l e  l e v e l s .  
Pye and Vftousek (1985) showed e r o s i o n  on chop 
and burn p l o t s  t o  be negl  i g i b l e  under l o b l o l l y  
pine,  

Smal l  but, s i g n i f i c a n t  i n c r e a s e s  i n  suspended 
sediment occurred from maximum d i s t u r b a n c e  and 
s i t e  prepara t i o n  c o n s i s  t i n g  of t ree - leng  t h  
h a r v e s t i n g ,  s l a s h  burning, windrowing, s o i l  
bedding, and machine p l a n t i n g  of p o o r l y  d ra ined  
p ine  f l a  twoods of nor  thcen t r a l  F l o r i d a  (Riekerk 
1985). Sediment product ion from t r e a t e d  
watersheds was n o t  s i g n i f i c a n t  dur ing  the  f i r s t  
pos  t- t r e a  m e n  t year, 

Lear and o t h e r s  (1985) s tudying  s o i l  and 
n u t r i e n t  e x p o r t  from c l e a r c u t  l o b l o l l y  watersheds 
found two prejharves t, low- in tens i  t y  p r e s c r i b e d  
f i r e s  had no e f f e c t  on d i scharge  water  q u a l i t y .  
Harves t ing  a f t e r  the t h i r d  p rescr ibed  f i r e  
s i g n i f  i c a n  t l y  increased  sediment concen t r a  t i  on 
and export ,  Trea tmen t d i f  f e rences  i n  sediment  
y i e l d  were g r e a t e r  on c l e a r c u t ,  crushed, burned, 
and contour  r ipped when compared t o  undis tu rbed  
watersheds i n  the Ouachita isfountains of e a s t e r n  
Oklahoma dur ing  the  f i r s t  through t h i r d ,  b u t  n o t  
the  f o u r t h  pos t - t rea  bnent y e a r s  ( M i l l e r  1984). 
The o v e r a l l  e f f e c t s  of fiarves t p r a c t i c e s  and s i t e  
prepara t i o a  on suspended sediment l e v e  1 s was 
srna 1 l and s h o r t - l i v e d ,  however. 

The o b j e c t i v e  o f  t h i s  s tudy  was to  
de  termLne the t rea  men  t-yea r and long- term 
e f  f e e  ts of b iennia  1 prescr ibed  burning a t t h r e e  
seasonsonsed imen t p r o d u c  t i o n  and s u r f a e e c o v e r  
condi  t i o a s  i n  a l o n g l e a f  p i n e f b l u e s  tem a s s o c i a  tion. 

STUDY AREA 

F i e l d  r e s e a r c h  was conducted i n  a 250 a c  
s tand  of l o n g l e a f  pine on the P a l u s t r i s  
Experirnen-1 F o r e s t  approxima t e l g  33 m i  sou th  of 
Alexandria ,  Lousiana, The r e s e a r c h  l o c a  t ion  i s  
t y p i c a l  of l o n g l e a f  p ine lb lues tem (Schizachyrium 
spp,) sites, E l e v a t i o n  of the s tudy s i t e  v a r i e s  
from 130 t o  295 Et w i t h  s l o p e s  raniiing from 1 to  
30 percent ,  The a r e a  has a humid, s u b t r o p i c a l  
c l  iroa t e  w i t h  a mean annua l  temperature of 7 7 ' ~  
wi th  an a v e r a g e  growlng season of 300 days. The 
a v e r a g e  annual  r a i n f a l l  Is 57 i n  wi th  growing 
season peaks i n  A p r i l ,  May, and J u l y ,  Study s i t e  
s o i l s  have predominant ly sandy loam s u r f a c e  and 
c l a y  loam subsur face  horizons developed on 
Columbian d e p o s i t s  l a i d  down dur ing  the Qua t e r n a r y  
period of the P l e i s t o c e n e ,  L i t t l e  f o r e s t  f l o o r  is 
presen t ;  i n s t e a d  t h e r e  i s  a v igorous  ground c o v e r  
composed l a r g e l y  of p e r e n n i a l  g rasses ,  

Sandy 1 oam uni  t 

In  1962 s i x t e e n  10,000 f t 2  p l o t s  were 
e s t a b l i s h e d  on a n  ungrazed s i t e  r e p r e s e n t s  t i v e  of 
the l o n g l e a f  p i n e f b l u e s  tern range, The s i t e  
g r a d i e n t  ranged from dry r i d g e  top to  mois t  lower 
s l o p e  (Gre len  and Epps 1967, Gre len  1975) 
dominated by the  Ruston s o i l  s e r i e s ,  which i s  a 
member of the fine-loamy, s i l i c e o u s ,  thermic 
f a m i l y  of Typic P a l e u d u l t s .  I t  i s  c l a s s i f i e d  a s  
a Woodland S u i u b i l i t y  Group 201, r a n g e s i t e  4, 
wi th  a f i n e  sandy loam t o p s o i l  of a b o u t  11 in,  
Overs t o r y  v e g e t a t i o n  c o n s i s t s  of l o n g l e a f  p ine  
wi th  a r e l a  t i v e  abundance of sou thern  waxmyr t l e  
(Myrica c e r i f e r a  L,), sh in ing  sumac (Rhus 
c o p a l l i  e r i c a n  beautyberry ( & T i c a r p a  
americana L,), and b l a c k j a c k  oak (Ouercus . . . . 
mar i land ica  Muenchh,). i e rbaceous  dominan ts 
i n c l u d e  ~ i n e h i l  l b l u e s  tern (Schizachvrium 
scoparium v, d i v e r g e n s  Nas e s tern 
(Schizachvrium tenerum Nees). and broomsedee 

r ,  " 
b l u e s  tem (~ndro-virginicus L.), 

S i  1 t loam u n i t  

I n  1973 f i f t e e n  10,000 f t2 p l o t s  were 
e s t a b l i s h e d  on a second ungrazed a r e a  wi th  l i t t l e  
s i t e  g rad ien t .  S o i l s  c o n s i s t e d  of a poor ly  
d ra ined  Beauregarde s i l  t loam, a member of the  
f i n e - s i l  ty, s i l i c e o u s  thermic f a m i l y  of 
P l i n t h a q u i c  Pa leudul  ts, This  s e r i e s  i s  c l a s s i f i e d  
a s  a Woodland S u i m b i l i t y  Group 2w8, r a n g e s i t e  2, 
wi th  1 ow p e r m e a b i l i t y  and p l i n  t h i  t e  i n  the 
subsur face  horizons,  Overs to ry  dominants inc luded  
waxmyr t l e ,  b l a c k i a c k  oak, swee tgum (Liauidamber - - *  

s t y r a c i f  l i a  L.), b l a c k  t u p e l o  (Nyssa s y l v a  t i c a  
o t h e s  mois t-si t e  hdrdwoods, 

Blues terns dominate the understory,  wi th  sca t t e r e d  
panicum s p e c i e s  (Panicurn spp, and Bican thel ium 
spp, Gould) and paspalurns (Paspa l  



NETHODS AND PROCEDURES 

Trea men ts 

The up 3. and sandy loam s i  te has rema ined 
ungrazed s i n c e  1955 (Gre len  1975), I n  1962, a l l  
p ines ,  k rdwoods ,  and shrubs were removed from 
s audg pa a t s ,  T s a i  t is  l ly, f oar trea Wen its 
c o n s i s t i n g  of a n n m l  burns i n  win te r  (March 11, 
s p r i n g  (Kay 11, summer ( J u l y  151, and mechanical 
removal of vege ta t i o n  were i n s  ta 1 l e d  i n  a 
randsmized b lock  design,  Beginning i n  1964, 
burning trea men ts w r e  schedul  ed b iennia  1 l y ,  and 
the  summer burning da tie changed t o  J u l y  1, 
Mechanics l removal of vege t% t i o n  was discont inued  
a f t e r  March 1963 and these  unburned p l o t s  
cons ti tu ted the c o n t r o l s ,  Trea ted p l o t s  were 
burned i n  1982 a s  p a r t  of the  normal b i e n n i a l  
cycle, Smrrding f i n e  f u e l  was c l i p p e d  and mulch 
was c o l  l e c t e d  from e i g h t  randomly l o c a t e d  2.7 f t2 
p l o t s  p r i o r  to  each burning d a t e  (Table  1). F i r e  
tempera t u r e s  were approxima ted us ing  'Tempi 1'" 
t a b l e t s  s e t  a t  4 i n  aboveground and a t  the 
minera l  s o i l  s u r f a c e  ( S i l e n  1956). 

Ia 1968 l o b l o l l y  p i n e s  (Pinus taeda L.) were 
g i r d l e d  p r i o r  t o  d i r e c t  seed ing  of l o n g l e a f  p i n e s  
on the s i  1 t loam u n i t ,  The a r e a  had been burned 
and grazed i n  1970. During 1973 t h r e e  

r e p l i c a t i o n s  of annua l  and b i e n n i a l  Mareh I and 
Nay 1 burning t r e a  Wen ts were Ens La1 l e d  i n  a 
comple te ly  randomized design. Since 1973, a l l  
f i r e s  h v e  been set  w i t h i n  f o u r  days  of b r g e t  
d a t e  (Gre len  1978). A l l  f i res on both u n i t s  were 
burned w i t h  h e a d f i r e s  e x c e p t  whea b z a r d o u s  
burning condf t i o n s  mde backfires necessary, In 
1980 annual winter and s p r i n g  burning tsea h e n  ts 
were reass igned  a s  t r i e n n i a l  burns, thereby 
p r e c l u d i n g  t r e a  tmen t dur ing  1982, 

R a i n f a l l  s i m u l a t i o n  sample p l o t s  were 
superimposed on the  burnbng t rea tments  of the 
sandy loam u n i t  t r e a t e d  i n  1982, Li'btkin each 
burning r e p 1  i c a  t i o n  e i g h  t random1 y ass igned  
s u b p l o t s  25 f t by 50 f t were d e l i n e a t e d  to  
sepsesen t sampZ Ing da tes f o r  s h u l a  t ed  r a i n f  a 2 1, 
For a s p e c i f i c  d a t e  wi th in  each s u b p l o t  two 10,76 
f t 2  s imula&d r a i n f a l l l r u n o f f  p l o t s  was placed at 
random u n l e s s  s e v e r e l y  r e s t r i c t e d  by a c c e s s  o r  the 
occurrence of macropores, I t  was assumed tba t 
sampling dur ing  the t rea  men t year would r a l  low 
e v a l u a t i o n  of short- term e f  f e c r s ,  w h i l e  1983 
sampling d a t e s  would permi t  quan t i f  i c a  t i o n  of the 
e f f e c t s  of long-term b i e n n i a l  burning. Dates of 
p rescr ibed  burning t r e a  m e n  t and wa tershed 
e v a l u a t i o n  were a s  f o l l o w s :  

Table  I,--Pire and f u e l  v a r b a b l e s  dur ing  the  1982 prescr ibed  burning t r e a m e n  t i n  a l o n g l e a f  pine/  
p i n e h i l l  b l u e s  teem a s s o c i a  t i o n  n e a r  Alexandria , Louisiana 

Sea son 

F i r e  temperature 
(OF) 

Mean f u e l  l o a d  ( l b / a c ) 2  
6 Pn Nean f i r e  

S o i l  above- speed 
Replica t i o n  Grass Forb Mulch s u r f  a c e  ground ( sec /  f t) 

Minter (March 1 )  A 
B 
C 
D 

Summer ( J u l y  I )  A 
B 
C 
D 

1! Winter f u e l  l o a d s  are e s t i m a t e s  based upon aboveground s a n d i n g  c rop  sampling 1 year  a f t e r  t r e a m e n t .  



Evaluat ion d a t e  

Trea men  t Pre-burn Pos t-burn 

Sandy loam 

Winter burn (March 1982) None 4-30-8&' 
Spring burn (%y 1932) 4-30-82 5-130-82 
Summer burn ( J u l y  1982) 5-30-82 7-1 5-82 
None 8-15-82 
None 10-1 5-82 
Long term eE f e e  ts 5-30-83 
Long term e f f e c t s  9-15-83 

S i l t  loam 

Long term e f f  e c  ts 
Longterm e f f e c t s  

None 6-07-82 
None 10-20-82 

i/ Each d a t e  r e p r e s e n t s  e v a l u a t i o n  of a l l  
r e p 1  i c a  t i o n s  of a 1  1 treamen ts and unburned 
c o n t r o l  p l o t s ,  

S e l e c t e d  d a t e s  i n c o r p o r a t e  seasona l  d i f f e r e n c e s  
(i,e, growing season v e r s u s  dormancy). 
h i n f a l  l/ runoff  p l o t s  were s i m i l a r l y  superimposed 
on the t r e a m e n t  p l o t s  of the s i l t  loam uni t ,  
Sarnpl ing  da t e s  represen ted  an a  t temp t to e l  i c i  t 
long-term burning e f f e c t s  f o r  the  a n n u a l  and 
biennia 1 t r e a  tmen ts incorpora t i n g  seasona 1 
d i f f e r e n c e s .  

A mu1 t i p l e - i n t e n s i  t y  r a i n f a l l  s imula t o r  
produced r a i n f a l l  a t  t h r e e  i n t e n s i t i e s  o v e r  a  45 
min storm d u r a t i o n  to the f i x e d  a r e a  r a i n f a l l  
s i m u l a t i o n  p l o t s  (Meyer and Harmon 1979). 
I n t e n s i t i e s  inc luded  2.9 i n / h ,  4.4 i n / h  and 5,O 
i n / h  r e p r e s e n t i n g  25-year, 35-year, and 50-year 
r e  tu rn  period storms, r e s p e c t i v e l y ,  R a i n f a l l  
s i m u l a t i o n  p l o t s  were prewet  w i t h  37 g a l  of water  
using a n  e l l i p  t i c a l  m i s  t-type n o z z l e  s p r i n k l e r  to  
s w n d a r d i z e  an tecedent  s o i l  moisture condi t ions .  

Suspended sediment was determined by vaccum- 
f i l t e r i n g  a  0,3 g a l  subsample through a No. 1 
Wbtman f i l t e r ,  and oven-drying a t  221°F f o r  24 
he The sample was weighed, runoff  volume- 
weighted, conver ted  to  sediment  y i e l d  i n  l b / a c ,  
and used a s  an  index of s h e e t  e r o s i o n  (Blackburn 
1975), 

Ocula r  e s t i m a t e s  of p l o t  cover  were rnade 
us ing  a 10.76 f  t2 frame gridded i n  to  0.11 f t2 
squares ,  Surface c o v e r  c o n s i s t e d  of shrubs ( l e s s  
than 3,3 f t he igh t ) ,  g r a s s e s ,  fo rbs ,  l i t t e r ,  and 
bare  ground, S a n d i n g  c rop  was measured by 
c l i p p i n g  g r a s s e s ,  low shrubs,  and Porbs a t  the 
minera l  s o i l  surface.  V e g e t a t i v e  s tand ing  crop 
and raked s u r f a c e  l i t t e r  was a i r - d r i e d  a t  1 4 0 ~ ~  
f o r  48 h and weighed. 

Antecedent s o i l  mois t u r e  and s o i  l bulk  
d e n s i t y  were determined f o r  each  r a i n f a l l  
s i m u l a t i o n  p l o t  a t  2  and 4 i n  dep ths  u t i l i z i n g  
the gravime t r i c  and c o r e  methods, r e s p e c t i v e l y  
(Black 1965). Surface soi l .  samples were 
c o l l e c t e d  f o l l o w i n g  r a i n f a l l  s i m u l a t i o n  f o r  

l a b o r a t o r y  a n a l y s i s  of p a r t i c l e  s i z e  d i s t r i b u t i o n  
(Bouycoucos 19621, aggrega te  smbbLlity, and 
p e r c e n t  o rgan ic  m a t t e r  (Black 1965), 

Smal l  p l o t  c h r a c  t e r i s  t i c s  and sediment 
product ion r e s i d u a l  mean squares  were e s t e d  f o r  
skekmess and k u r t o s i s  (Box and o t h e r s  1978). 
Ubere requ i red ,  Logl0, rcclproca 1, o r  rectprocal- 
square  r o o t  t r a n s f  orma tltoas were a p p l  l e d  t o  
s a t i s f y  the assump t i o n  of n o r m a l i t y  requ i red  f o r  
the s t a  t i s t i c a f  a n a l y s e s  used i n  t h i s  study, An 
a n a l y s i s  of vartance (ANOV)  was a p p l i e d  to  
sediment product ion da r;?. f o r  each t r e a  men t t o  
e l i c f  t p o s s i b l e  d i f f e r e n c e s  among treeatmen t means 
(P<0.05), Where agpropr ia  t e ,  S tuden t-Neman-Keuls 
(SNK) mean s e p a r a t i o n  test f o r  e q u a l  c e l l  s i z e s  
was a p p l i e d  to  the data., Simple l i n e a r  
c o r r e l a t i o n  a n a l y s i s  was employed to determine the 
degree of a s s o c i a  t i o n  of measured v a r i a b l e s  w i t h  
sediment  produc t ion,  Nul tLple  regress ion ,  
u t i l i z i n g  a  modified forward s Eepwise technique,  
was a p p l i e d  to  s p e c i f y  the b e s t  l i n e a r  v a r i a b l e  
combina t i o n  i n £  luenc ing  sediment produc tion, 

RESULTS A&D DISCUSSION 

Sandy Loam Uni t  

Sur face  Cov e r  Responses,--Shor t- and l oag- -- 
term v e g e t a t i o n  responses  t o  burning have shown 
c o n s i s  t e n t  s h i f t s  i n  dominance t o  r e s i s m n t  
l o n g l e a f  p ine  and herbaceous s p e c i e s  on the sandy 
loam u n i t  (Grelen 1975). Burning has e f f e c t i v e l y  
reduced growth of s u s c e p t i b l e  noncommerc%al and 
commercial woody p l a n t s .  Res t r i c  t i o n  of 
p r e s c r i b e d  burning r e s u l  ted i n  a  dense o v e r s  t o r y  
of shrub and t r e e  s p e c i e s  wi th  concomi tan t heavy 
1 i t t e r  component, Thls  o v e r s  to ry  r e s  t r icr ied 
herbaceous growth to s c a t t e r e d  canopy openings, 
Maintenance burning s t i m u l a t e d  product ion of a n  
herbaceous unders to ry  i n  a 1  1 t rea  ted p l o t s ,  
Sca t te red  long  l e a f  p i n e s  prov ided i n h e r e n t  
v a r i a t i o n  i n  the degree of l i t t e r  accumulat ion on 
burned p l o  ts. 

Vege ta l  and mulch s u r f a c e  cover  a 1  l e v i a t e s  
ra indrop  impac t on b a r e  minera l  s o i l ,  thereby 
reducing s o i l  aggrega t e  breakdown, s l a k i n g ,  
suspension and t r a n s p o r t  of s o i l  p a r t i c l e s .  These 
cover  condi t ions  can be i n t e g r a t e d  i n  to  the 
p e r c e n t  exposed bare  s o i l  (Table  2) which can be 
used a s  an  index to  the p o t e n t i a l  f o r  ra indrop  
impact e f f e c t s ,  Bare s o i l  exposure from w i n t e r  
burning dur ing  1982 was s i g n i f i c a n t  f o r  f o u r  
raon t h s  pos t- t r e a  men  t when compared to  unburned 
eon t r o  l s, Spring burning t r e a  men  ts produced 7 1,4 
p e r c e n t  bare  s o i l  exposure during the f i r s t  month 
a f t e r  burning, and conwined  s i g n i f  i can  t l y  more 
exposed bare  s o i l  through August, 1982, 
S i m i l a r l  y, summer burning reduced ground c o v e r  to 
52.4 percen t ,  exposing bare  s o i l  through Augas t, 
1982, End-of -growing season sampl l n g  (October 
1982) showed ev idence  f o r  cons i  d e r a b l e  vege ta t i o n  
and mulch cover  response, r e s u l  t i n g  i n  a r e d u c t i o n  
of exposed minera l  s o i l  to  undisturbed l e v e l s ,  
Bare s o i l  exposure one year  post-  t r e a  tntent w s  
s i m i l a r  t o  unburned con t r o l  p l o t s ,  



T a b l e  2,--Mean bare  ground (7;) by burning t r e a  tntent and sample d a t e ,  sandy loam s i t e  i n  a l o n g l e a f  pine[ 
p i n e h l l l  b l u e s  tern a s s o c i a  t i o n  n e a r  Alexandria ,  Louisiana 

Burning t r e a  men  t&/ 

Winter Spring Summer 
March 1, 1982 Play 3, 1982 J u l y  1, 1982 Unburned c o n t r o l  

- - - 
Evaluat ion dates X X SF X SX x 

A p r i l  30, 1982 32.50" 5.90 0 . 1 2 ~  0.12 1 . 7 5 ~  1.22 0. 88b 0.64 

May 30, 1982 33, l z b  5.76 7 1 . 3 8 ~  7.10 5.38' 2,21 3 . 0 0 ~  1.00 

J u l y  15, 1982 21 ,0ob 3.62 31.75b 5.09 4 8 . 6 ~ ~  7,841 0.25" 0.16 

August 15, 1982 8. l z b  2,31 1 5 . 6 2 ~  2.74 1 7 . 1 2 ~  2,72 2, ~5~ 1.61 

October 15, 1982 5, 5oa 3-52 9 . ~ 5 ~  2.62 6 . 6 ~ ~  1.78 0. ~5~ 0,25 

May 30, 1983 4.50" 2,28 ~ ~ 7 5 ~  1.52 4.3fja 0.65 3, lza 0,91 

September 15, 1983 3 . 7 ~ ~ ~  1.11 2,50b 0.33 5,38a 1.15 1 , 7sb 8.53 

L/ Means fo l lowed by the same l e t t e r  wi th in  each  row a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  (P<0.05) accord ing  to  
ana l y s i s  of v a r i a n c e  and S tuden t-Mewman-Keul s mu1 t i p l e  range t e s  t, 

R e l a t i v e  s o i l  exposure r a t e s  from seasona l  
burning have i m p l i c a t i o n s  f o r  management of a 
sandy loam s i t e .  Win ter-burned t r e a  tmen ts had 
exposed minera l  s o i l  dur ing  w i n t e r  and s p r i n g  
p r e c i p i  ta t i o n  per iods  p r i o r  to  s p r i n g  vege ta t i v e  
regrow tb The p o t e n t i a l  f o r  ra indrop  impact- 
induced sedirnen t t r a n s p o r t  from i n t e n s i v e  storm 
e v e n t s  e x i s t e d  dur ing  t h i s  time. Spring burning 
exposed minera l  s o i l  f o r  a s h o r t e r  per iod 
before  s p r i n g  and summer regrowth compensa ted f o r  
t rea tment  e f f e c t s .  Summer burning exposed 
minera l  s o i l  f o r  the l e a s t  amount of time, b u t  
e l  imina ted l o n g l e a f  pine o v e r  the long- term 
(Gre l  en  1975), Mineral  s o i l  exposure was checked 
by vege ta t i v e  regrowth on a 1  1 t r e a t e d  p l o t s  by 
growing season end, This  s tudy  provided no 
ev idence  t o  suppor t  p e r p e t u a l  changes i n  minera l  
so81  exposure r e s u l t i n g  from b i e n n i a l  burning of 
the sandy loam u n i t ,  

Sediment Produc tion.--Sedirnen t produe t i o n  i n  
runoff  from r a i n f a l l  s i m u l a t o r  p l o t s  was 
s i g n i f i c a n  t l y  g r e a t e r  a f t e r  the 1982 win te r  and 
s p r i n g  burns when compared t o  unburned p l o t s  
(Table  3), By the  end of the 1982 growing 
sea son, mean sediment produe t i o n  from these  
t r e a  -en ts rjas e l e v a t e d  b u t  n o t  s i g a i f i c a n  t l y  
g rea  t e r  than sedimen t y i e l d e d  f r o m  unburned 
con t r o l s ,  

During the 1983 sampling period,  no 
d i f f e r e n c e  i n  sediment  product ion was observed 
between treatments. Ana lys i s  of covar iance ,  us ing  
a n t e c e d e n t  s o i l  mois tu re  a s  c o v a r i a b l e ,  d i d  n o t  
c o n t r o l  a d d i t i o n a l  v a r i a b i l i t y  to  the p o i n t  of 
a 1  t e r i n g  ANOV r e s u l t s .  

Increased sediment produc t i o n  immed i a  te l y  
a f t e r  a burning t r e a  &en t corresponds to  the  
f i n d i n g s  of Roundy and o t h e r s  (1978), Ueckert and 
o t h e r s  (1978), and Knight and o t h e r s  (1983), 
Removal of the heavy l i t t e r  l o a d  through burning 
tended t o  s t i m u l a t e  g r a s s  and f o r b  production. 
This  s t imula t i o n  response observed i n  1983, seemed 
t o  compensa t e  f o r  the l a c k  of a p r o t e c t i v e  mulch 
cover .  

Predica ted upon the sediment product ion da ta 
from burned p l o t s ,  t h e r e  may be no s i g n i f i c a n t  
d i f f e r e n c e s  i n  sediment t r a n s p o r t  compared to  
unburned c o n t r o l s  w i  t h i n  ten months a f  t e r  
t r e a  tmen t, Resul  ts show a n  absence of long- term 
changes i n  sediment product ion,  and r e s i l i e n c y  of 
a l o n g l e a f  pine s i t e  t o  p e r t u r b a t i o n  by b i e n n i a l  
burning. Acce l e r a  ted sediment movement 
irnmedia t e l y  a f  ter burning appears  shor  t-1 i v e d  and 
f o l l o w s  the  degree of minera l  s o i l  exposure. 

Fac tors  Inf  1 ueneiag Sediment Produc tion,-- 
R a i n f a l l  s i m u l a t i o n  p l o t  v a r i a b l e s  th t e x e r c i s e d  

Sed irnen t o u t p u t  from t r e a  m e n  t-year summer the  grea t e s t  i n f l u e n c e  on sediment product ion were 
burning was lower r e l a  t i v e  t o  spr ing-  o r  winter-  p e r c e n t  of bare  ground exposed (r=0,43), g r a s s  
burned pf s ts, The summer burn, which occurred c o v e r  (r=-0,46), g r a s s  s tand ing  c rop  (r=-0,44), 
under r e l a t i v e l y  mois t  c o n d i t i o n s  (0.7 i n  of l i t t e r  c o v e r  (r=-0,42), t o t a l  s u r f a c e  sand (r=- 
p rec ipf  ta t i o n  dur ing  the  prev ious  week), produced 0.44), s u r f a c e  s i l  t (r=0,47), d u r i n g  the 1982 
sediment  a t  l e v e l s  s i m i l a r  t o  unburned c o n t r o l s  t reabnent  year. I n  1983, p h y s i c a l   oil p a r a m e b r s  
dur ing  the  f i r s  C pas t- t r e a  men  t moo the  



a n t e c e d e n t  s o i l  moisture a t  the 2  and 4  i n  dep ths  
(r-0,621 and r=Q,682 r e s p e c t i v e l y ) ,  2 i n  b u l k  
d e n s i t y  (r=0,53), s u r f a c e  s i l t  (r=0,65), and 
s u r f a c e  c l a y  (r=0,42) were important,  Surface 
c o v e r  v a r i a b l e s  appeared to i n f l u e n c e  sediment 
as  a  t e s u l  t of removal  by burning, In  the post-  
trea men a: year, vege t.a t ion  had re turned and 
physical.  s o i l  v a r i a b l e s  r e p l a c e d  c o v e r  v a r i a b l e s  
Ln importance, account ing  f o r  up to  45 p e r c e n t  of 
the  v a t  f a  t i o n  i n  sed &men t produc t ion.  The 
impor Unce of antecedea t: mo%s t u r e  ind iea  t e s  
f n c e n s i s  ten t prewe t t i n g  of r a i n f a l l  s i m u l a t i o n  
p l o t s ,  

P red ic  t i v e  equa tdons wi th  sedirnen t product ion 
as dependent v a r i a b l e  were determined by s tepwise 
mu1 t i p l e  r e g r e s s i o n  a n a l y s i s  (P<0,15). These 
p r e d i c t i v e  models were used t o  p rov ide  i n s i g h t  
ia to  p robable  causa t i v e  r e l a  t i o n s h i p s  r e l a t i v e  t o  
sediment production, Regressor  v a r i a b l e s  have 
been def ined  a s  f o l l o w s :  

Number Var iab le  

P 1 
X I ,  X2 
X3, x4 
X5 
X 6  
X 7  
X8 
X 9  
X10 
X 1 1  
X12 
X13 
X14 
X 1  5 
XI6 
X17 
X I 8  
XI9 
X20 
X2 1 
X2 2 
X23 

Sedinen t product ion 
Bulk d e n s i t y  ( 2  i n ,  4 i n )  
S o i l  moisture 
Organic ma t t e r  con ten t 
Aggrega t e  s t a b i l i t y  
T o t a l  sand 
>0,08 i n  f r a c t i o n  
0.04-0.08 i n  f r a c t i o n  
0.02-0.04 i n  f r a c t i o n  
0.01-0.02 i n  f r a c t i o n  
0,008-0.01 i n  f r a c  t i o n  
>0.008 i n  f r a c t i o n  
To ta1 c l a y  
Tota l  s i l t  
Grass cover  
Forb cover  
Li t t e r  cover  
& r e  ground cover 
Grass s tand ing  c rop  
Forb s tand ing  c rop  
L i t t e r  accumulat ion 
Depth to  c l a y  loam 

Uni t 
of measure 

l b f  a c  
1b/  i n 3  

% 
2 
X 
Z 
x 
7i 
x 
x 
% 
x 
x 
X 
% 
x 
% 
7i 

l b /  a c  
l b / a c  
l b f a c  

i n  

SZgnif i c a n  t v a r i a b l e s  i n  the  r e g r e s s i o n  e q u a t i o n s  
f o r  sediment product ion r e f  l e e  ted s o i l  p r o f i l e  
f a c t o r s  o r  s o i l  c o v e r  c o n d i t i o n s  t h a t  r e s u l  ted 
from e i  t h e r  burning t r e a  tmen t s  o r  f  roan inheren t ,  
preburn d i f  f s r e n c e s  among t r e a  men  ts, F i r e  
temperatures  recorded dur ing  t r e a  tmen t suggested 
t b r :  burning r e g a r d l e s s  of season, p r i m a r i l y  
a f f e c t e d  s u r f a c e  l i t t e r  and s-nding crop,  b u t  
may have been too c o o l  a t  the s u r f a c e  t o  produce 
p h y s i c a l  s o i l  ckanges (&&no and o t h e r s  1977). 

The l a c k  s f  p r o t e c t i v e  c o v e r  was important  
in p r e d i c  t fng  sediment product ion i n  runoff a f t e r  
burning (Table  4) .  Percen t  of bare  s o i l  exposed 
(X19) t o  the impact of ra indrops  provided one of 
the  p r t n e i p a  1 p r e d i c t i v e  v a r i a b l e s  f o r  suspended 
sedirnen t dur ing  t r e a  tmen t-year and 1983 sampling 
periods,  Other c o n s i s  ten t l y  important  v a r i a b l e s  
inc luded  2 i n  bu lk  d e n s i t y  ( X I ) ,  p e r c e n t  g r a s s  
cover (XLQ), and s u r f a c e  s i l t  (X15). 

S i l t  Loam Uni t  

Sur face  Cover Response,--Prescribe$ burning,  
P P  

whe t b e r  annua l  o r  b i e n n i a l  s e l e c t i v e l y  removed 
broad leaf  woody s p e c i e s  and s u s c e p t i b l e  c o n i f e r s ,  
R e s t r i c t i o n  of burning on the s i l  t loam u n i  t 
gseduced a closed canopy o f  small diameter  trees 
(Grelen 1978). A t  the  tinae of s u r f a c e  c o v e r  and 
sedimea t produc t l o n  e v a l u a  t ion ,  two years had 
e l a p s e d  s i n c e  the  l a s t  burning t r e a  tment, 
Percea t bare ground exposed was n o t  s i g n i f  l e a n  t l y  
d i f f e r e n t  amoag t r e a  hnen t p 1 cl ts when sarnpl ed 
dur ing  the 1982 i n a c t i v e  year  i n  the p rescr ibed  
burning c y c l e  (Table  5 ) e  These r e s u l t s  p rov ided  
no ev idence  f o r  perpe tua L 1 y grea t e r  exposed s o i l  
a s  a  r e s u l  t of a n n u a l  o r  b i e n n i a l  burning 
t r e a  men  ts . 

Sediment Produc tion,--Sed imen t y i e l d  from 
s imula ted  r a i n f a l l  p l o t s  was n o t  increased  a s  the  
r e s u l  t of any prescr ibed  burning treatrllent on 
t h i s  u n i t  (Table  6) .  A non-s ign i f ican t  t rend f o r  
g r e a t e r  sediment occurred on the unburned p l o t s  
dur ing  bo th  sampl i n g  periods,  These p l o t s  tended 
to  s a t u r a t e  and f l o a t  o f f  c o n s i d e r a b l e  suspended 
organ ic  ma t e r i a  1 mixed w i  t h  minera l  sediment. 
Addi t iona l  e r r o r  c o n t r o l  using >0,08 i n  sand 
f r a c t i o n  a s  a  c o v a r i a  t e  d i d  n o t  improve the 
de t e c  t i o n  of t r e a  tmen t d i f fe rences .  A 1  ~ o u g h  
considered e r o d i b l e ,  r e s u l t s  showed the 
Beauregarde s i l t  loam u n i t  was n o t  l i k e l y  to  
y i e l d  s u b s t a n t i a l  sediment  on l e v e l  t e r r a i n  two 
y e a r s  pos t- t r e a  tmen t, 

Fac tors  Inf  luenc ing  Sediment Produc tion. 
The >0,08 i n  sand f r a c t l o n  was c o r r e l a t e d  b u t  
i n v e r s e l y  propor t iona  1 to  sediment product ion 
(r-0.44). The presence of large-diame t e r  sand 
g r a i n s  i n  the s u r f a c e  horizon would promote 
i n f  il t r a  t i o n  a  t the  expense of runoff-  t ranspor  ted 
sediment, No o t h e r  r a i n f a l l  s i m u l a t i o n  p l o t  
v a r i a b l e s  were c o r r e l a  ted wi th  suspended 
sed imen t. 

L i t t e r  accumula t i o n  (X22) a s s o c i a t e d  w i t h  
unburned c o n t r o l  p l o t s  was i m p o r u n t  i n  
p r e d i c t i n g  sediment product ion from the s i l  t loam 
u n i t  (Table 7). Surface t e x t u r e  v a r i a b l e s  t o t a l  
s i l t  (X15) and sand f r a c t i o n s  ( X 8 ,  Xl1) may h v e  
a f f e c t e d  sediment t r a n s p o r t  by in£  luenc ing  
runoff  , o r  a 1  t e r i n g  the puddling e f f i c i e n c y  of 
the  s u r f a c e  horizon, 

SUMMARY 

Tiedemann and o t h e r s  (1979) and Glendening 
and o t h e r s  (1961) have repor ted  sediment y i e l d  
i n c r e a s e s  of ten and two hundred-fold, 
r e s p e c t i v e l y ,  f o l l o w i n g  western w i l d f i r e  on s t e e p  
s l o p e s  w i t h  s low v e g e t a t i v e  c o v e r  response, I n  
c o n t r a s t ,  sou thern  and sou theas t e r n  pine f o r e s t  
a r e  ex t remely  r e s i l  Pen t environments. Frequent  
p rescr ibed  burning has reduced the incidence of 
w i l d f i r e ,  s l o p e s  a r e  r o l l i n g  t o  l e v e l ,  and s o i l -  
p r o t e c t i n g  vege ta t i o n  r e c o v e r s  qu i  c k l  y, A 1  though 
the  sou thern  f o r e s t  has a g r e a t  p o t e n t i a l  f o r  
s o i l  l o s s  from i n t e n s i v e  storm e v e n t s ,  t h i s  
r e s i l i e n c y  r e s u l  ts i n  shor  t-1 i v e d  e f  f e e  ts and 



n 
m 
X 
w 
.4 
0-3 
Cc) 
I-.. 

(L 

6, 



Table  5,- 

Louisiana 

Col lc?c t i o n  d a t e s  .!./zl 

June 7,  1982 October 20, 1982 

Burning 
trea'unents X Sx X x 

Unburned 
c o n t r o l  119,25 ' (~)  50.98 6 9 0 , 6 1 ~ ( ~ )  200.06 

Winter 
annua 1 82,98a(aj  25.88 493.86a(a) 73.99 

Spring 
annua l  5 6 , ~ 3 ~ ( ~ )  17.71 4 6 4 . 9 0 ~ ( ~ )  95.42 

Winter 
b i e n n i a l  95.85'(&) 26.80 677.16"(~) 183.60 

Spring 
b i e n n i a l  5 9 . 7 1 l ( ~ )  19,99 639,71a(") 301.35 

1/ Means fo l lowed by the  same l e t t e r  wi th in  each 
column a r e  n o t  s i g n i f  i c a n  t l y  d i f f e r e n t  (P(0.05) 
accord ing  t o  a n a l y s i s  of v a r i a n c e  and Student-  
Newman-Keuls mu1 t i p l e  range t e s  t, 
2 1  Means fo l lowed by the  same l e t t e r  i n  - 
paren theses  wi th in  each  column a r e  n o t  
s i g n i f  i c a n  t l y  d i f f e r e n t  (P(0.05) accord ing  to  
a n a l y s i s  of covar iance ,  >0.08 i n  sand f r a c t i o n  a s  
a c o v a r i a  te ,  and S tuden t-Newman-Keul s mu1 t i p l e  
range t e  s t. 

e x p o r t  l e v e l s  wi th in  publ i shed  c r i t e r i a  f o r  s o i l  
l o s s  and water  q u a l i t y  (Lear and o t h e r s  1985). 

Biennia l  burning of the  sandy loam u n i t  f o r  
22 y e a r s  has maintained dominance by l o n g l e a f  
p ine  and f i r e - t s l e r a n  t g r a s s e s  and f orbs. 
Prescr ibed  burning i n  1982 nay n o t  have produced 
enough h e a t  to  ill t e r  s o i  l s t r u c t u r e ,  Burning 
removed s o i l  s u r f a c e  cover ,  exposing p l o t s  t o  
ra indrop  impact and the p o t e n t i a l  f o r  s u r f a c e  
s e a l i n g ,  increased  runoff  and cancomimnt 
s e d  imea t production, 

Shor t-wrm ef f e e  t s  of t r e a  men  t-year burning 
were i n c r e a s e s  i n  sed imen t product ion f rorn 
win te r -  and spring-burned p l o t s ,  This  was inainly 
a t t r i b u t e d  t o  the  removal of p r o t e c t i v e  s u r f a c e  
s o i l  cover  and exposure of minera l  s o i l  to  
ra indrop  innpael; Win ter-burned p l o t s  had exposed 
minera l  s o i l  f o r  a l o n g e r  period than o t h e r  
t reatntents  p r i o r  t o  the  i n c e p t i o n  of s p r i n g  
growth. The po ten t i a  1 f o r  increased  sed imen t 

t r a n s p o r t  f rom i n & n s i v e  s torrn e v e n t s  e x i s t e d  
dur ing  t h i s  period, S i g n i f i c a n t  sediment was 
moved f rom winter-burned r a i n f a  k 1 simufa t i o n  
p l o t s  a s  the  r e s u l  t of an i n  t e r a e t i o n  be tween wet 
s u r f a c e  s o i l  c o n d i t l o a s  and dis lodgement  by 
raindrops,  This  circums mace psnv i d a d  a sad h e n  t 
source and runoff  a s  a conveyance mechanism, 
Sed imen t produc t i o n  f o r  both t r e a  &en ts was 
s i m i l a r  to  unburned c o n t r o l  s a t  the end of the  
growing season, V e g e ~  t i v e  c o v e r  f o r  ha t h  w i n t e r  
and s p r i n g  t r e a  Wen ts was r e s  tored q u i c k l y  
(wi th in  ten  months) and czompensa ted f o r  mulch 
removed by burning, Knight and o t h e r s  (1983) 
have found a s i m i l a r  compensa t o r y  r e l a  t i o n s h i p  
f o r  sediment y i e l d  under a bura ing /herb ic ide  
t r e a  b e n t  regime i n  Texas. 

The summer t r e a  -en t occurred under 
a t y p i c a l l y  wet condi  t lons ,  exposing l e s s  minera l  
s o i l  than e i t h e r  win te r  o r  s p r i n g  t reatments ,  
Sedirnen t product ion f rorn the summer-burned p l o t s  
was s i m i l a r  to  unburned c o a t r o l s .  By the end of 
the  treattnent-year growing season, no t r e a t e d  
p l o t s  were producing s i g n i f  i c a a  t l y  mare sediment 
than unburned p l o t s ,  

I t  was assumed t h a t  r a i n f a l l  sirnula t i o n  
sampling of the  sandy Loam u n i t  i n  1983 measured 
the e f f e c t s  of longterm burning, R e s u l t s  
provided no ev idence  f o r  pespe t m l  e f f e c t s  of 
burning on sediment produe t i o n  f o r  t r e a  ted p l o t s  
when compared t o  unburned con t r o l  s, 

T a b l e  6.- 

Collect l ;on date 

June 7, 1982 Oct 20, 1982 

Burning 
t r e a  tmen t s  X Sx X S x 

Unburned 
c o n t r o l  2 . 8 ~ ~  2,46 0~17" 6.17 

Winter 
annua 1 2,50" 1 3 4  123.3" 0.61 

Spr i a g  
annua  l 2,83" 1.54 l,Ooa 0.36 

Winter 
b i e n n i a l  1,5oa 0.81 1,33" 0.49 

Spring 
b i e n n i a l  7.83a 2.65 2.33" 0.76 

3 Heans fo l lowed by the same l e t t e r  wi th in  each 
column a r e  n o t  s i g n s f  i c a n t l y  d i f  Zerea t (P/,0.05) 
according to  a n a l y s i s  of v a r i a n c e  and Student-  
~ewman-Keul s mu1 t i p l e  range t e s  t 



Table  7,- 

n e a r  Alexandria ,  Louisiana 

Sampl lng  da t e  Regression equa t i o d i  

C o e f f i c i e n t  o f  
ds Wraina  l i o n  

(R2) 

June 7 ,  11982 

October 20, 1982 

1/ A l l  models s i g n i f i c a n t  a t  P(0.15. 

Prescr ibed  burning i n  the long  l e a f  
p ine lb lues tem a s s o c i a t i o n  on a s i l t  loam s o i l  
s e l e c  t i v e l y  removed broad leaf  woody s p e c i e s  and 
suscep t i b l e  c o n i f e r s  independent  of burning c y c l e  
and season, A 1 1  p l o t s  c o n b i n e d  n e a r l y  complete  
s u r f a c e  c o v e r  a v a i l a b l e  f o r  f n t e r c e p  t i n g  ra indrop  
energy, Sed imen t product ion was 1 i m i  ted to  o rgan ic  
m a t t e r  and s m a l l  amounts of minera l  s o i l  f l o a t e d  
from mulch l a y e r s  benea t h  undis  turbed c o n t r o l  p l o t s .  
Repea ted burning d i d  n o t  s i g n 1  f fcan  t l y  i n c r e a s e  
sediment  product ion when compared wi th  c o n t r o l  
p l o t s ,  The p o t e n t i a l  f o r  s o i l  l o s s  may be g r e a t  
Immediately a f t e r  burning a h i g h l y  e r o s i v e  s i l t  loam 
s i t e .  However, assuming a  r a p i d  recovery  of the 
v e g e t a t i o n  and t y p i c a l l y  f l a  t t e r r a i n ,  s t a b i l i z a t i o n  
of the s i t e  should  occur  q u i c k l y  wi thout  p e r p e t u a l  
s o i l  l o s s e s .  

V a r i a b l e s  i n f l u e n c i n g  sediment product ion i n  a  
l o n g l e a f  p i n e l b l u e s  tem a s s o c i a  t i o n  i n c l u d e  b a r e  
ground exposed, g r a s s  cover  and s tand ing  c rop ,  
l i t t e r  c o v e r ,  s u r f a c e  sand, and s u r f a c e  s i l t  dur ing  
the  t r e a  tment year;  a n t e c e d e n t  s o i l  mois t u r e ,  b u l k  
d e n s i t y ,  s u r f a c e  s i l  t, and s u r f a c e  c l a y  dur ing  the 
1983 pos t -  t r e a  &tent year. 

Severe  wikdf i r e s  may d r a s t i c a l l y  a f f e c t  
vege ta t i o n  and s o i l ,  r e s u l  t i n g  i n  a 1 t e r a  t i o n  of 
h y d r o l o g i c  parameters  and processes ,  Prescr ibed  
burning under the env ironmenta 1 c o n d i t i o n s  e x i s t i n g  
i n  the sou thern  f o r e s t  is  n o t  l i k e l y  to  have 
a p p r e c i a b l e  e f f e c t s  on sediment produc tion. F i r e  
temperatures  a r e  n o t  extreme and consump t i o n  of 
f o r e s t  f l o o r  biomass i s  r e l a t i v e l y  smal l .  Humidity, 
tempera t u r e ,  and l e n g  t h  of growing season i n t e r a c t  
t o  promote rap id  recovery  of s u r f a c e  cover .  
S e d i r n e n q i e l  d s  a r e  res t r i e t e d  to  r e l a t i v e l y  s h o r t  
p e r i o d s  when bare  s o i l  i s  exposed, These l o s s e s  
cou ld  be managed by s p r i n g  burning,  a s  summer 
burning e l  imina t e s  long  l e a f  p ine  s e e d l i n g s  (Gre ben 
1975). Appl ica t ion  of p r e s c r i b e d  burning on a 
b i e n n i a l  c y c l e  p r o v i d e s  adequate time f o r  p l a n t  and 
l i t t e r  c o v e r  to  r e  tu rn  to greburn l e v e l s ,  A l  though 
burning has g r e a t l y  s h i f  ted eommuni ty  eomposi t ion ,  
p e r p e t u a l  e f f e c t s  of 22 y e a r s  of b i e n n i a l  burning on 
sediment  product ion from a sandy loam s o i l  and 10 
y e a r s  of a n n u a l  and b i e n n i a l  burning on sediment  
y i e l d  from a s i l t  loam s o i l  a r e  n o t  ev iden t .  
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Social Aspects of Southern Forest Grazing 

John N. Peterson, Jr. 

Hajor factors affecting potential expansion of forested 
grazing were identified in a pilot study using historical 
research, demographic trends and in-depth interviews with 
cattle men and Forest Service personnel. 

INTRODUCTION 

The Southern Evaluation Project approved 
by the Chief of the U.S. Forest Service in 1978 
is one of the first efforts to scientifically 
evaluate multiple use of management of southern 
forest lands for both food and fiber produc- 
tion, Forested grazing of cattle in the south- 
east United States is viewed by many southern 
foresters and animal scientists as an undesir- 
able survival of earlier practices associated 
with southern frontier subsistence agriculture. 
Forested grazing Is often approached as a prob- 
lem which will be eliminated as older farmers 
retire and are replaced by younger, better 
educated farmers who will convert land usage to 
more intensive mono-crop production. Cattle 
would be concentrated on improved pastures 
while improved timber management would convert 
forested lands to tree crops. 

The trend to more intensive mono-crop pro- 
duction of cattle and timber in the South is 
parallel to developments taking place in many 
areas of the world. Economic benefits and 
management practices have been examined pri- 
marily from the perspective of a single scien- 
tific discipline such as forestry or animal 
science. There has been little scientific 
assessment of more traditional forest grazing 
practices, and little effort to develop scien- 
tiflc approaches to management of forested 
grazing in the Southeast. Indeed, southern 
forested grazing is a phenomenon which, until 
recently, has received little attention from 
soc ia l  historians, social scientists, or re- 
source scientists. This is ironic since in 
recent years integrated production systems of 
forests and crops or improved grazing are at- 
tracting increased attention in many parts of 
the  world. 

The Southern Evaluation Project 

Efforts to better understand scientifi- 
cally the possibilities of forested grazing 
are relatively new to the South, and have been 
undertaken primarily by the U.S. Forest Ser- 

vice, Although foresters and animal scientists 
tend to view forested grazing as an undesirable 
tradition practice, the U,S, Census of Agri- 
culture indicated that in 1978 50% of farm 
forests in Mississippi were grazed, Forest gra- 
zing is permitted by many of the major timber 
companies holding larger tracts of land. But 
this is viewed as a traditional practice which 
is continued to maintain good relations with 
the surrounding population, In simpler terns, 
it is cheaper for the timber companies to try 
to regulate the grazing to prevent damage to 
the timber than to try to control losses from 
woods arson which often accompanies attempts to 
eliminate grazing. Although interest in im- 
proved management of forest grazing has been 
expressed In recent years by both timber compa- 
nies and regional foresters, the first major 
study of forest grazing in the Southeast was 
undertaken by the U.S. Forest Service. 

The U.S. Forest Service has long recog- 
nized that population increases result in 
greater competition for the use of land and 
that this requires that the nation's forest and 
rangeland needs to respond to multiple needs 
including I.ivestock, timber and wildlife. The 
USDA Forest Servfce (1972) made a natioslwide 
study of grazing potential with predictions 
concerning livestock grazing of forested lands 
and interactions with other resources. The 
Resources Planning Act of 1974, the Resources 
Conservation Act of 1977, the National Forest 
Management Act of 1976, as well as the earlier 
HultipZe Use Sustained Yield Act of 1960 
provided the legislative basis for multiple use 
management of forest and rangelands. 

To carry out the intent of these acts and 
to evaluate multiple use interactions in the 
South, the Southern Evaluation Project was 
conceived, and the Chief of the Forest Ser- 
vices approved the project in September 1978. 
The objectives were: 
1. evaluate impacts of timber, wildlife 

and range management alternatives from 
a biological, physical, economic, and 
social standpoint; 

John H. Peterson, Jr., Professor, Department of Sociology and Anthropology, Mississippi State University, 
P. 0 .  Drawer 6, Mississippi State, MS 39762. 
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4, demonstrate selected management stra- 

tegies on an operational scale, 

The Socia l  Assessment Study 

The resgonslblllty for drafting a social 
assessment framework was given to Mississippi 
State University through a cooperative research 
contract In the summer of 1981, Because of the 
broad nature s f  the project, an interdiscipli- 
nary team was established consisting of an 
archaeologist, an historian, a cultural geo- 
grapher (demography), and a social anthropolo- 
gist. The initial asslgment was to carry out 
a preliminary social reconnaissance of the 
Missfssippl test area and frow this draw up a 
research plan for the collection of baseline 
data on akL sites which would also permit the 
measurement sf social changes resulting from 
the project (Snow and Peterson 1981). 

The archaeological component of the 
research was deemed required by applicable 
federal law and consisted of a reconnaissance 
of the study area by a Mississippi State Uni- 
versity archaeologist cooperating with the U,S. 
Forest Service archaeologist for the State of 
Mississippi (Harshall 1981). 

The historical element in the study was 
included because forested grazing is a well- 
established traditional practice and it is 
probable that perspectives on traditional 
forest grazing will affect the perceptions and 
responses t o  modern forms of extensive and 
intensive forest grazing. Further, the six 
study areas represent a significant diversity 
in recent settlement or population history and 
also a diversity in recent grazing history. 
FOP these reasons %t seemed essential for in- 
tersite comparisons that baseline data include 
a brief historical element (Atkinson and 
Pete rson  1981). 

The historian, geographer and anthropolo- 
gist conducted preliminary interviews with 
local. individuals knowledgeable about grazing 
practices in the study ares. The historian 
supplemented historical documentation with oral 
hfstory interviews with persons with long 
grazing experience, while the geographer and 
anthrspo%oglst supplemented interviews with 
an analysis of available statistical data on 
the study area (Snow f982),  

The primary purpose of the preliminary 
research was only to ascertain avaifabillty of 
data sources for further study, Therefore, any 
conciusfons must be very tentative. Because of 
cutback In funds, the social assessment phase 
never went beyond the pilot study and research 
design phase (Peterson 19821, Thus the 
research L report represents a preliminary view 
of only the Hississippi test site which was 
never lntended to be a complete research 
project, With this in mind, we will summarize 
certaln aspects of southern forested grazing as 
they appear f n  the Mississippi study area. 

Before examining the current status of 
forested grazing in the DeSoto National Forest, 
it is useful to renew the historical origtns of 
southern forest grazing, 

Early Cattle Herding in the Southeast 

Cattle were initially introduced into t h e  
Southeast by the Spanish, and formed the basis 
of the wild herds encountered later on the At- 
lantlc coastal plain by the English colonists 
(Tome and Mentwortk 1955). Not only was the 
established cattle stock on the mainland sPg- 
nificantly derived from the Iberian longhorns, 
but cattle-keeping practices such as open range 
grazing, roundups, branding and marklng, horse- 
manship, and overland drives to market were 
also derived from those practices on the 
Iberian peninsula. Latin American cattle 
ranching was transferred directly from Iberia 
(Bishko 1952) and Anglo-Araerlcan ranching 
practices indirectly through the migration of 
British West Indies colonists to the mainland, 
the English herding industry having displaced 
the earlier Spanish cattle industry on those 
Atlantic Islands (Gray 1933). While relatively 
unresearched, it would also appear that the 
open ranging of cattle on unimproved comon 
lands in the southeast also has a strong 
antecedent in the grazing practices of the 
Welch and Scotch-Irish who formed the bulk of 
the settlers in the U.S. southeast. 

These grazing practices predominated in 
the early settlement period in the interior 
backwoods of the new southern coionies with 
back country settlements serving as suppliers 
of the coastal settlements (Vance 1935). The 
well-known Revolutionary battlefield, the 
Cowpens in the Carolina Piedmont, is the most 
conspicuous example of this widely-established 
practice. A description of backwoods cattle 
practices as observed in the North Carolina 
Piedmont in 1783-84 show strong continuity into 
this century: 

With the most careless handling 
domestic cattle have increased with 
the greatest rapidbty, 'It is nothing 
uncommon for one man to own 100 or more 
head of horned cattle; some count their 
herds by the thousands, all runnlng 
loose in the swamps, By penning up the 
calves, and throwing out a little corn 
every day to the dams, the milch cows 
have been accustomed to come up to the 
dwelling-house from time to time to be 
milked, For each farm, the black 
cattle, sheep, and hogs are distin- 
guished by special earmarks; horses are 
branded. Each planter's own peculiar 
mark is registered by law, and is thus 
legitimate proof of ownership, and 
extinguishment or falsification of 
these marks is treated as felony, 
There is little beef salted for export; 
what is salted is said not to keep 



well, and to grow hard and lank. In 
general, the beef is of no especial 
goodness in any of the provinces south 
of Pennsylvania and mryland; the 
cattle themselves small and thin. . . . 
large herds are driven up from the 
farther regions to Pennsylvania, and 
there fed for the Philadelphia market, 
Out of the woods and thin as they are, 
one head with another is sold to the 
cattle-handlers at 3 to 5 Spanish 
dollars; and to the owner, has been at 
so little trouble and expense, this is 
almost clear gain (Stephenson 
1954) .  

The extensive cattle herding practiced in 
the early years has been described as the time 
when a true cattle kingdom existed in the 
southeast, In southeastern Mississippi, Israel 
(1970) has shorn that a decline in the cattle 
industry began shortly after 1840, and by 1860 
the end of the early cattle kingdom was near. 
By the latter date, the human population had 
increased to the point where much former public 
domain land had been sold to settlers, thereby 
restricting its free use by the herders. In 
order to cultivate crops settlers burned and 
cut the extensive cane breaks which provided 
winter forage, and many types of non-winter 
forage vegetation had been destroyed due to 
many years of overgrazing and/or excessive 
burning (Moore 1958). Contributing to the 
decline in the piney woods areas was the in- 
crease during the 1840s and 1850s of subsis- 
tence pursuits based on lumber, tar, and 
turpentine, uses of the land which further 
reduced the open range (Hickman 1962). 

While the increased agricultural popula- 
tion and beginnings of forest industry did 
restrict the expanse of open range, this was a 
gradual process. In most areas local tracts of 
open range continued to be available until well 
after the Civil War, even in prime agricultural 
areas. Young's (1961) study of land use fol- 
lowing Indian removal indicates that even in 
DeSoto County in northeast Mississippi, where 
90 percent of the soil was vfloess" or "brown 
loam," approximately one-quarter of the land 
was still held by absentee owners as late as 
1860. Both the landomer's own forested acre- 
age and these "unoccupied" tracts continued to 
be used for grazing. In areas not well suited 
for agricultural use, such as south Missis- 
sippi, the percentage of lands not owned by 
local owners was much higher and the continued 
use of forested grazing was more extensive. 

The Clear-Gutting Era and Its Repercussions 

In many areas of the southeast the early 
lumber industry depended solely on natural 
streams for the transportation of logs to saw- 
mills. In the late 19th century, however, a 
significant increase in railroad construction 
began, providing a more efficient and econorni- 
cal method of transportation. At the same 
time, the demand for southern wood was increas- 

ing because of depletion o f  the northern Eor- 
ests. These circumstances resulted in a $re- 
mendous boom in sawmill construction a l o n g  the 
ratlroads as the centuries-old virgin timber 
began to be exienslveZy cut. By 1900 numerous 
large lumber companies were in operation wher- 
ever v d r g i n  timber st131 existed, whtch was 
primarily in areas with poor agricultural soils 
or where the terrain was unsuitable for agri- 
culture, By the early 1930s the v3rgf.n forests 
of the South were practlcdly gone, The barge 
lumber companies closed down operarlons as an 
area was denuded, Leaving behind them vast 
wastelands of stumps, At the same tine t i l ld -  
fires ravaged the  cut-over lands, destroying 
the new seedlings which otherwise would have 
reforested the l and  naturally, These a n n u a l  
fires, however, removed obstacles to grass 
growth, resulting in millions of acres of open 
range conducive for grazing, Knowing t he  bene- 
fits of fire to grazing, many of the fires were 
intentionally set by livestock famers. 
Grazing at this time was still poorly managed 
and few government restraints were attempted, 
In addition to cattle, hogs and sheep were also 
grazed, animals which were quite detrimental to 
young seedlings (Grelen 1978). 

In 1891 Congress gave the President power 
to create forest reserves (later becomlng 
National Forests), a measure which ultimatelv 
led to reforestation of much of the cut-over 
land not suitable for agriculture, dtterjpts to 
reforest the areas were initially hindered by 
grazing and the accompanying, deliberately-set 
annual fires, but by 1927 most southern states 
had outlawed forest arson and had created 
forestry agencies to enforce fire preventtcn. 
Opposition to laws restricting the open range 
resulted in continued woods arson by persons 
opposed to interference with the traditional 
open range (Grelen 1978; Lee 1980). 

After World War IT, most of the cut-over 
lands that had formerly belong to the exploi- 
tive timber companies had been purchased by 
large, stable timber companies which strove to 
regenerate the pine forests through planting 
and direct seeding. Regeneration and the 
desire to protect the private and governmental 
investments brought about an increase in the 
number of fences and stricter enforcement of 
stock laws. Better fire protectdon efforts, as 
well as prescribed burning in young plantattons 
further promoted the regeneratfon of t h e  for- 
ests. As a result of forest regeneratien, the 
grass forage underneath the pines decressed, 
forcing many individuals t o  reduce t h e i r  Live- 
stock herds or even sell out. In the early 
1960s, intensified efforts were made dn the 
National Forests to promote better management 
of grazing in order to protect the total envi- 
ronment, including vegetation, wildlife, scfls, 
and water (Grelen 1978)- 

Southern Forest Grazing Today 

In comparing the early herdirzg practtces 
to modern times, the ternination of open range 



because of enforced s tock  laws is the most s i g -  
2ificant change, So longer can vast numbers 
of cattle, sheep, and hogs roam ucrestralned In 
the forests as they did until. well into the 
20th century. Another signlflcant change, 
caused by en-~franmental modifications and bet- 
ter cptf-7e-Fpeyjng yracrIrec, concerns rhe  
cessation of wlnter grazing w d t h o u t  supplemen- 
tal Eeedlng, Unllke today, many cattle were 
once allowed to graze year-round w i t t o u t  
supplemental feedfng because of the presence of 
evergreen cane, a v e g e t a t i r n  type that once 
existed in abundance, but is scarce t o d a y ,  
Idhen abundant, t h e  care provided winter forage 
for cattle when the other types o f  vegetation 
died or became dormant, loday  cattle are 
usually taken out of the forests durlng the 
wfnter and fed,  hut s o w  Earners prefer to 
leave them in the forest during the winter 
while also providlag them with hay and other 
feed. Tn regard to sheep, the stock laws seem 
to be the primary reason why once extensive 
holdfngs of sheep by farmers have not generally 
been reduced to small hcldings kept around the 
f a m h o u s e  for home use, W b t h  the disappearance 
of the open range, farmers could no longer 
graze large holdlngs on the reduced territory 
available to the3 on the public lands, 

CONTEMPORARY FOREST GRAZING 
IN THE DESOTO NATZONPL FOREST 

From these general o b s e r r r a t l o ~ s  on sou- 
thern forest grazing, we now direct our atten- 
tion to forest grazing in the  DeSots National 
Forest in 1981, F i r s t ,  however, it is neces- 
sary so briefly examine rhe specific study 
area. 

The Mississippi Study Area 

The F . l l s s i s s lpp l  s t u d y  area Lfes in the 
southern portion o f  DeSoto Kational  Forest, 22 
miles north of Gulfport on the Mississippi 
Coast and 50 miles south of Mattieaburg, the 
nearest large t o m  to the north, The DeSoto 
Katioral Forest was estabilshed in 1936 and 
today comprises some 500,086 acres. The sandy 
soils of this portton of the Gulf Coastal Plain 
are generally poorly sulted f o r  agriculture, 
Prior to the 20th century, econewic pursuits in 
the area were primarily cattle farming, sheep 
raising, lumbering, and rLaval stores, Even 
today only about 25% of t h e  Land area surround- 
ing the study area i s  Bn farms and a much 
smaller propertton Is in crop land, D e S s t ~  
Katlonal Forest is currently one of two in 
Xississippi where grazing or the potential for 
grazing is significant for the local econopy, 

Hlstcry of Grazing in the Study Area 

HlstorieaL docunentarioc on traditional 
grazing in t h i s  reg ion  is v e r y  poor, Forested 
grazing is fientdened In the historical record 
primarily in the context sf development o f  

railroads, t h e  port at Gulfport, the tlnber 
industry, and later Klghways, Usually such 
i n f o m a t l o n  I s  on the negative iwpacts of 
traditional pracrlces on oppcrtunltles f o r  
development, Hkstorical s t u d i e s  sf the timber 
industry iHlckman 1962) and l oca l  hlstor2es 
(T,ang 19361 menrrin? F n r e s t ~ d  g r e ~ l s t g ,  b u t  
usually as a s i d e  issue,  

The clearest plcture ef traditionel 
grazing comes from oral history I g t e r - l e w s ,  
One 60-year-old man, liuixg adjacent to the 
study area, introduced us t o  his f a t h e r  who 
remembered the  earlier d a y s  c f  epes range 
grazing, 5e recalled tZaes when you cob id  
drive cattle from Gulfport te Hateiesburg with- 
out being bothered by r o z d s  or fences ,  This 
was a t i ~ e  when you could stand on your porch 
and see the law3 in a l l  directions not being 
blocked in by the trees, Cattle were taken to 
market by driving them ts the coast, but  sheep 
were mostly driven to a place in Harrison 
County on the Blloxi River called Kosjlmarket, 

Increased control of f % r e  and reseeding of 
the land was carrjed out fallowing acqulsltisn 
by the government, and state and federal laws 
and regulations eventually resulted in the 
demise of the open range and a sigciflcant 
reduction 4n livestock numbers, The land-  
owners today holding grazing permits f o r  Xa- 
tional Forest lands do not seem to resent the 
coming of highways and fences, national commer- 
clal forests, But older newspaper e d i t o r i a l s  
suggest that this acceptance of the modern 
Landscape was once strongly opposed, While 
most local resfdents do not recall the coming 
of fences and the initial permlt system, they 
do recall the stock reduction carried out more 
recently through linlratian of permits and num- 
bers of allowable eattie per perpittee, Prior 
to 1963, l i v e s t o c k  grazing in the  forest was 
largely uncontrolled. Excessive numbers of 
cattle and sheep were allowed to graze, resul- 
ring in substantlal damage to all resources, 
Presently, grazing areas and numbers GE cattle 
permitted are tightly controlled by the Forest 
Service, but problems stemming from various 
factors are Limiting the use of the f o r e s t  for 
grazing . 

Grazing of sheep is no longer signiffcant, 
but I n  the 1940s and 1950s some farrers were 
grazing skeep  h e r d s  zs l a r g e  as 1,000 or more 
in the Natlsnai Forest, Fhose Earn-ers who have 
sheep today cwn only a few,  and these  are kept 
around the farm for food rather than for wool 
prcductisn, Although aos t  individuals stated 
that they ceased raising s h e e ~  because dogs 
were killing so nany of them, a more real- 
istic acd underlying reasng appears  to be e h a e  
the denjse of the open r m g e  and t h e  grazing 
fees made it impractical, if not Impossible, to 
raise sheep In Large numbers, At present there 
seems to be no thought g i v e c  by any sf the 
permittees to attempt large-scale sheep raising 
aga ln ,  
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Figure 1.--Mississippi study area DeSoto National Forest. 

Types of Grazing Operations 

The DeSoto National Forest lands in south 
Mississippi do not constitute a solid block of 
land, as is more typical in the western United 
States. Nor do the residents having grazing 
permits for the Kational Forest lands resemble 
the ranchers grazing the western National 
Forests. DeSoto Kational Forest resembles a 
checkerboard with numerous small farmsteads 
scattered through the forests, The Biloxi 
Ranger District, in which the study area is 
located, had about 35 persons with grazing 
permits in 1981, Most of these permittees ran 
only about 30 head of cattle. Each permittee 
was required to pay $.62 a head per month, 
build and maintain fences' (furnished by the 
Forest Service), and see that each of his 
cattle are ear-tagged by Forest Service person- 
nel. Numbers of cattle a Earner can run on a 
certain area are controlled by the Forest 
Service in order to prevent damage to the total 
environment. Watering ponds in grazfng areas 
without natural water are constructed by the 
Forest Service, 

In August 1981, a field reconnaissance was 
conducted by Mississippi State University in 
the DeSoto National Forest for the purpose of 
gathering base line data for planning more 
in-depth future soclo-economic studies of 
grazing potential in southern forests. Follow- 
ing is a sumary of this data as obtained 
through interviews with nine pemittees or 
former pemittees restding on the north, south, 
and east sides of the study area. The nine 
interviewees appear to be a valid sample of the 
different classes of cattle grazer in the area, 

All but one of the present or past grazers are 
between 55 and 70 years of age,  and have 50 or 
more years experience in cattle raising. The 
remaining permittee, who is 76 years of age, 
stopped cattle grazdng about 10 years ago. 
Seven of the individuals are white and two are 
black. 

Farmers tend to have somewhat of a pro- 
prietary attitude toward grazing rlghts in 
lands adjacent to their own holdings. Approxi- 
mately seven famsteads are located immediately 
adjacent to the study area (Figure 1). It is 
probably that these landowners would feel that 
they have first call to any more extensive 
grazing rights in the study area, This is 
partially a result of practical considerations 
on the part of the permitees as will be 
discussed below. 

Among the individuals interviewed there 
were three types of cattle farmers, First, 
there were two full-time cattle farmers with 
100 or more cattle which constitute their 
primary source of income. These farmers are 
very apprecfative s f  t he  Forest Service grazing 
lands, for without them they would not be able 
to conduct large-scale c a t t l e  faming and would 
either have to rely on other sources of income 
or have a lower standard of living. In addition 
to the Forest Service land, they also graze on 
commercial timber company holdings. Both of 
these individuals are running cattle on some of 
the better areas for grazing in that pemanent 
water-sources (creeks) are present. One of 
these individuals stated that the present 
Forest Service grazing program is the best ever 
and does not need to be changed. He also 



stated that he puts his c a t t i e  tn the forest on 
April 1st and in six weeks they are "mud fat." 
These individuals seem to put the advantages of 
using the ncn-owned grazlng lands above the 
problems and disadvantages that are faced by 
all the pemfttees, These individuals are the 
ones ~ c s t  likely to benefft from an expanded 
grazing program in the Kational Forests since 
they have the capital, the time, and are young 
enough to adapt t c  a more intensive operation, 

In additlon to the full-time cattle far- 
mers, these are two types of part-time cattle 
famers.  These are stmllar In that neither of 
them derive their prfmary income from thetr 
cattle operatlons, One type of part-tine 
cattle grazer 19  the older famer who is semi- 
retired, but who keeps cattle as a source of 
supplemental 3ncome. In many ceses these indi- 
viduals previously managed more cattle, but no 
Longer have the ability or interest to continue 
to do so, Slmllar to these semi-retired 
farmers in crientation toward their cattle is 
the younger jndividual who has a job -in a 
nearby t o m ,  but who continues a part-time 
farming and cattle operation for supplemental 
Income. These individuals have a family tra- 
dition of cattle raising, Unijke their fathers 
who depended upon it for a Liveflhood, their 
primary source o f  income is from jobs or 
businesses In nearby cities. One such indi- 
vidual, for example, owns several business 
establishments in Gulfport, A hlred hand 
Living on the old home place looks after his 
cows, but the owner comes out once or twice a 
week to check on things and j u s t  to be with his 
cows, 

The part-tlme cattle operators, whether 
semi-retired or holding a non-fam job, have 
certain skaraeteristics in comon. They 
generally lack the zbflfty to significantly 
increase their cattle-management effort elther 
because of age or because of  the demands of 
their primary occupation. As a result they 
tend to find the problems resulting from other 
human activities more acute. Further, in most 
cases, since their cattle operation is secon- 
dary in terms of income, they do not view their 
cattle as a major source of income. For many 
it is a second OP even speclal purpose income, 
Cattle are sold when a down payment fs needed 
on a new pickup truck, or other special cash 
needs arise, Thus cattle are partially incme 
and partially like money in the bank, The 
personal desire re have c a t t l e  apart from any 
financial gain is also an important factor for 
these Individuals. In mast eases, these 
lndlvlduals could not invest either more time 
or capital in an expznded intensive cattle 
operation, even If people problems were 
reduced, 

The proprietary attltude toward grazing 
rights in lands adjacent to private holdlngs 
was mentioned earlier, This partially reflects 
the fact that most holders sf grazing permits 
are not interested In transporting cattle to a 
grazing arez not near their farms. 

The Cattlemen View People Problems 

k%ile all cattlemen recognize the same 
"people" problems, the larger owners feel these 
problems are manageable, Smaller operators 
seem to feel these problems more acutely, Four 
individuals interviewed once Fad medium cstrle 
holdings, But finding the problems intoler- 
able, they have discontinued grazing on non- 
owned land and reduced their holdings, 

Invariably the primary reason given for 
not renewing their pemits was the "peopleft 
problem, but other factors were usually given 
also, These individuals complained about the 
increasing numbers of people using the forest, 
Since cattle are presently being tagged, all 
individuals interviewed are concerned about 
liability if one of their cows should get out 
and be hit by a car, The difficulty here 
arises from the not-infrequent cases where 
people leave down gaps or cut fences, problems 
which the farmer cannot control. Other people- 
related problems include chasing of cattle on 
motorcycles (in some Instances cows have been 
run to death), shooting cattle and sometimes 
butchering them on the spot, and stealing 
cattle. Some individuals blame the Forest 
Service for not doing enough to alleviate these 
problems by educating the public through such 
measures as putting up signs warning people 
that cattle are present and that gaps should 
not be left open, Some of the famers were 
particularly aggravated by the Forest Service 
timber contractors leaving the fences unre- 
paired after cutting them ta get into an area 
and also leaving fences down after letting 
trees fall on them. The timber contractors are 
required by the Forest Service to repair the 
fences. According to the cattle farmers, 
contractors do not always repair fences and, 
often, when they do so, it is done in such a 
sloppy manner that they fall apart again. 
These problems are of great concern to all 
permittees, but some persons interviewed stated 
that they would resume Forest Service grazing 
if the people problem could be solved. 

Permittee Fees 

Most holders of grazing pemits did not 
object to permittee fees. There were some 
exceptions, but these seemed unrelated to the 
economics of the grazing operations since one 
of the strongest complaints came from one of 
the more wealthy permittees who was clearly not 
raising cattle for profit, On the other hand, 
one of the poorer permittees, a black man about 
60 years of age, had no objection to the fees 
possibly because he grazes all year around and 
does not feed his cattle during the winter as 
do the others. As a result, however, his eat- 
tle get very poor and weak during the winter, 
according to one of the forest rangers. 

Grazing in the Lmediate Area 

One of the drawbacks to more widespread 



grazing in the forest is that most cattle far- 
mers are generally not icclined toward trans- 
porting cattle to a grazing area not near their 
farms. Ko interviews were conducted with non- 
grazing cattle farmers living long distances 
from the forest, so attitudes toward long- 
distance transport among those fanners were not 
ascertained. A L I  the present pernittees Live 
near thelr grazing areas on the fringe of the 
forest. Most farmers apparently prefer to have 
their cattle nearby so they can keep an eye on 
them. The people problem discussed above is a 
significant factor in this attitude. But some 
of the farmers do not have the equipment to 
transport cattle, even if they wanted to, and 
are not financially able to purchase necessary 
trucks. One of the Large cattle raisers 
indicated he would be interested in trans- 
porting cattle to an area removed from his 
residence if grazing permits were available. 
The other large operator said he would consider 
it, One ex-grazer said he would not only 
resume grazing, but would also be willing to 
transport if the people problem could be 
solved. In view of these favorable attitudes 
toward transporting cattle to other grazing 
locations by larger cattle farmers, there may 
be a potential interest in transport grazing 
among similar cattle farmers living outside the 
immediate forest area. 

A factor in transporting voiced by the 
permittees concerns the hablt that cattle have 
of wanting to return to the area where they 
were raised. Thus, those cows transported 
would have to be young ones, for old cows would 
constantly be trying to get out and return to 
their old territory. In view of the cut fences 
and open gates problem discussed above, this is 
obviously a real problem. It can readily be 
seen that all these problems would be most 
acute for those individuals whose cattle 
operation was only a part-time activity. 

Other Forest Users 

forested areas. Tlre marks from trail bikes 
found in our visit to the study area clearly 
demonstrate this emerging new recreational use, 
which is probably at odds with both cattle 
grazing and more traditional forms of outdoor 
recreation, 

Hunting is another tom of recrearfon wlth 
potential conflicts for cattlemen. The poten- 
tial conflict between cattle and deer for food 
is one of the more important biological aspects 
of the Southern Evaluation Program. But even 
if tests prove that conflict between eattle and 
wildlife for food Is mfnfmal, there remains the 
conflict between hunters and cattlemen. When 
cattlemen remove their cattle from the woods 
during the winter this conflict is somewhat 
minimized. But hunters tend to return to the 
same hunting camp year after year and perceive 
infomal ownership of camp locations, As with 
other recreationists, an increasing number of 
hunters are apparently coming from the nearby 
urban areas of coastal Mississippi and represent 
an increasing human pressure on the land 
resources of the National Forests. 

Not enough is known about these other 
forest users at the present to anticipate how 
their presence may affect forested grazing in 
the DeSoto National Forest. Certainly this is 
an important factor in determining the success 
of the grazing programs and must be taken into 
account in planning research and management 
plans, 

Area Demographic Trends 

The conflicts between recreational users 
and forested grazing make the study of demo- 
graphic trends in the two county area surround- 
ing the Mississippi study area of special 
importance (Snow and Peterson 1982). Only the 
major points of this study will be reviewed 
here. The Mississippi Gulf Coast was relative- 
ly underpopulated before 1920 (See Figure 2). 

The perspective of holders of grazing 
permits on "human probiems" has been discussed 
above. Eaturally, the perspectives of these 
other forest users can be expected to differ 
greatly from that of cattlemen. Although time 
did not permit interviewing a representative 
sample of these other forest users, it is clear 
that their perspectives may differ quite 
markedly from that of the cattlemen, The 
Mississippi Study Area is a popular recreaeion- 
a1 area with both a horseback trail and a 
hiking trail traversing the area, In addition 
to individual recreationalists and organized 
local groups such as Boy Scouts, groups from as 
far away as the Sierra Club from New Orleans 
and the R.0.T.C. units from the University of 
Southern Mississippi make use of the area. 
Local cattlemen feel that the problem of 
closing gates is particularly attributable to 
the recreational use of the area by non-local 
residents who are unaware of the grazing 
program and potentially unsympathetic to the 
concept of grazing cattle in "natural" 

Figure 2.--Population density (Persons 
per square m i l e ) ,  1850 - 1980). 



Since the end of Morld War Two, Harrison 
and Stone Counties have experienced the rapid 
population growth characteristic of the entire 
Gulf Coast, 

Table 1.--Population of incorporated places in 
Harrison and Stone counties 1970-1980 

Percent 
change 

1970 1980 1976-1980 
The majorlty of this growth through 1970 

was in the urban population of the two county 
area as shorn fn Figure 3. 

Harrison and 

Harrison County 

Biloxi 
Gulfport 
Long Beach 
Pass Christian 

Remainder of 
county 

County total 

Stone County 

Wiggins 

Remainder of 
county 

County total 

O O O O O O O O O  
C d N c r l ~ r n \ S j h O O  
r 3 \ a m O \ m O \ m C R m  

Area Total 

Figure 3.--Percentage of population 
urban, 1950 - 1980. 

Stone 

Between 1970 and 1980, the major popula- 
tion growth occurred in areas outside the major 
incorporated places. This suburbanization has 
been widely described as a retreat from urban 
areas into the surrounding countryside. As 
Table 1 indicates, between 1970 and 1980 the 
two major towns in the area, Biloxi and Gulf- 
port remained almost static in population, 
while major growth occurred in the smaller 
towns and the unincorporated areas of coastal 
Harrison County. Stone County, inland from 
Harrison County and on the north or inland side 
of the Mississippi Study area, experienced a 
growth about the same percent of change as 
Harrison County. With only one small town, the 
growth in Stone County, like Harrison County, 
concentrated in the unincorporated areas along 
major transportation routes to the coast. Thus 
not only was the total population growing 
rapidly, but the population was shifting from 
the incorporated areas into the countryside 
closer to forested lands. 

Figure 4.--Farm woodland as a percentage 
of total land area. 

A further indication of this change is the 
rapidly decline of farm woodland as a percent- 
age of the total land area in the two counties, 
as shown in Figure 4. In both Harrison and 
Stone County, individual farm woodlands have 
dropped from 13 to 16 percent of the total land 
area in the 1950s to 3 to 6 percent in the 
1970s. 

Implications of Demographic Trends 

There are obvious and important implica- 
tions in these demographic trends for the 
future of forested grazing in the southern half 
of the DeSoto Eational Forest in whlch the 
Mississippi study area is located. First, the 



level of recreational use can be expected to 
continue to dramatically increase, This use 
will increasingly be by non-local, urban 
residents who have little appreciation for 
forested grazing, and who lack knowledge of 
even the fundamentals of rural courtesy such as 
closing gates, Further the demand for both 
recreation and housing outside existing urban 
areas will r e s u l t  in high demand for forested 
land outside the Rational Forest, The sharp 
decline in farm forest land in the two county 
area already demonstrates this pressure, Ex- 
cept where land is made available for forested 
grazing in the Natfonaf Forests or in commer- 
cial forests, no signiffcant continuation of 
forested grazing is possible in the vicinity of 
the Mississippi study area. Both comercia1 
forests and the National Forests will experi- 
ence increasing demand for recreational pur- 
poses which conflict with forested grazing, 
Thus while the Mississippi study area is ideal 
ecologically for research on forested grazing, 
the demographic trends in the surrounding area 
indicate that such an experiment is probably 
doomed to failure in the longer run because of 
the pressure for human use. These conclusions 
about demographic trends apply only to the 
Mississippi study area. 

The long-range possibilities of forested 
grazing in the Mfssissippi study area and other 
forested areas near population centers may be 
limited more by demographic considerations than 
by biological factors. Demographic trends and 
related non-forest, nun-cattle, use of the 
forests would seem to be very important in 
considering the long-range possibilities of 
forested grazing in the Southern National 
Forests. In this regard, it is most unfortu- 
nate the limitations of funds prevented the 
expansion of this analysis to other study areas 
which could be expected to have quite different 
demographic characteristics. 

I m L Z C A T I O N S  FOR FURTHER RESE14RCN 

There are some important implications to 
be noted from this preliminary view of current 
grazing operations. Since expanded grazing 
demands an increase in management time, many of 
the current holders of permits will be unable 
or unwilling to respond to a new opportunity. 
But sfnce individuals currently holding grazing 
rights near their homesteads view this as a 
long-standlng right, they may tend to resent 
bringlng in an outsider to graze lands now or 
formerly being used by them, The study team 
was lnfomed of a case in an adjacent state 
where an outsider was given a grazing permit, 
but sigalficant difficulties with neighboring 
landowners led to hls ceasing operations. 
Based on current infomation, one could anti- 
cipate that the most successful response to an 
experimental intensified grazing program would 
come from the current larger cattle operators 
in forest areas &ere grazing is now pemitted. 
Smaller grazers would be less likely to respond 
to the opportunities and more likely to resent 
the bringing in of an outsfde operator. In 

forest areas where grazing has not been allowed 
in recent years, the selection of a noa-resl- 
dent for the grazing experiment would probably 
meet less opposition. Here sfnce the crlterfa 
of local residence would not be a factor, the 
conditions for findlng the best person to ixl- 
plement a cattle management program would be 
best. But while brinalng in an outsfder to a 
non-grazing area w a u ~ d  best  meet t h e  cattle 
management object ive ,  the possibilities that 
the experiment would he observed and perhaps 
dupl ica ted  by other grazers in the Immediate 
area would be reduced, 

The implementation of a successful iaten- 
siffed grazing program would seem mast likely 
where grazing Is currently pemitted and where 
pressure from other human users is minfmal, 
mere other human activity fs high and where 
grazing has not been allowed under pemit in 
recent years, a grazing program could be expec- 
ted to have the maximum amount of '%wan 
problems. " 

Finally, the attitudes on the part of the 
U . S .  Forest Service personnel mag be the most 
important factor in the implementation of the 
grazing experiment. Cattlemen belteve that 
many of the problems they face f n  forested 
grazing are under the control of Forest Service 
personnel. Without the support and understand- 
ing of Forest Service personnel, successful 
grazing programs would be difficult. Forest 
Service personnel in areas currently being 
grazed may be expected to have more experfence 
with forested grazing than in areas where gra- 
zing has not been permitted In recent times. 
Thus without a major educational program for 
Forest Service personnel, an intensified 
grazfng program may be easier to implement in 
areas already experiencing grazing. 

PREDICTION FOR SUCCESSFUL GRAZING P R O C W S  

Glven the above factors and assuming that 
no major unknown factor is found operative in 
the other research sftes, It may be predicted 
that the more successful implementation of 
experimental programs in southern forested 
grazing will involve a site which has the 
following characteristics: 
1, kln ongoing grazing program recognized 

by other forest users and understood 
by Forest S e r v i c e  personnel. 

2, Recruitment sf permittees for the 
project from among local current 
grazers utilizing primarily successful 
larger grazers capable and wishtng to 
expand operations. 

3. An area tn kihich competition from 
non-forestry, non-grazing users is 
minimal. 

Where these factors are not present, the 
successful implementation of an experimental 
forest grazing project will seem to depend 
heavily on the education of both Forest Servlee 
personnel and other forest users as to the 
importance of the grazfng program, 



Although the social research component of 
the Southern Evaluation Project was minimal, it 
afforded the first effort to examine the social 
factors surrounding one of the least understood 
of traditfonal southern agricultural practices. 
A be~eer mulrfdfsefpl%nary understanding or aPI 
aspects of forest grazing could have important 
consequences not only for combined food and 
fiber production from southern forests, but 
also could contribute scientific findings of 
value to other areas of the world. Certainly, 
the long persistence of southern forest fores- 
ted grazing and the wide use of the practice 
todav on private woodlands suggest that there 
are lessons to be learned which, if scientifi- 
cally applied, could result in significantly 
higher producrion from southern forested lands, 
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Aggregate Economic Impact o f  Linplementing F o r e s t  

Grazing of Beef C a t t l e  i n  t h e  Southern United S t a t e s  

G, K ,  Lundgren, J. R, Conner and N. A. Pearson 

A b s t r a c t ,  --Pro j e c t e d  i n c r e a s e s  i n  t h e  demand f o r  
g r a z a b l e  f o r a g e  f o r  beef c a t t l e  could p o t e n t i a l l y  b e  met 
by u t i l i z i n g  Southern U.S. f o r e s t s  i n  con junc t ion  w i t h  pulp- 
sawtimber r o t a t i o n s .  Aggregate impact e s t i m a t e s  of imple- 
menting beef  c a t t l e  p roduc t ion  i n  s o u t h e r n  f o r e s t s  a r e  
ob ta ined  u s i n g  TECMSIPZ, an  economic s i m t ~ l a t i o n  model of rhe  
U.S. a g r i c u l t u r a l  economy. R e s u l t s  i n d i c a t e d  t h a t  t o t a l  wel- 
f a r e  wou;d b e  increased  by implementation w h i l e  producers  of 
b e e f ,  pork and sheep  could expect  r e a l  decreases  i n  t h e  n e t  
r e t u r n s  f o r  t h e i r  products .  

1 NTRODUCTZON a l t e r n a t i v e s  inc luded  a  30-y e a r  r o t a t  ion  wi thout  

It  has been p r o j e c t e d  t h a t  t h e  demand f o r  
animal  u n i t  month&(Ab%'s) u f  f o r a g e  from 
graz ing  lands  i n  t h e  U.S. w i l l  i n c r e a s e  50% by 
t h e  y e a r  2000 (Forest-Range Task Force 1972). 
Thus, t h e r e  a r i s e s  a need t o  s e a r c h  f o r  an  a f t e r -  
n a t i v e  source  of feed f o r  l i v e s t o c k  use. There 
a r e  s e v e r a l  s t r a t e g i e s  which would produce t h e  
p r o j e c t e d  demand f o r  AUM's. One such s t r a t e g y  
l i e s  i n  e x t e n s i v e  u s e  of t h e  f  o res t - range  environ- 
ment i n  t h e  Southern United S t a t e s .  

An es t imated  1 2  b i l l i o n  a c r e s ,  o r  63% of  
t h e  t o t a l  l and  a r e a  i n  t h e  48 conterminous United 
S t a t e s ,  is i n  fo res t - range  environment. S ix ty-  
n i n e  percen t  of t h i s ,  o r  835 m i l l i o n  a c r e s ,  was 
grazed by l i v e s t o c k  i n  1970. Nearly 100 m i l l i o n  
a c r e s  of p i n e  and oak-pine f o r e s t  l and  i n  t h e  
s o u t h e a s t  a r e  p o t e n t i a l l y  a v a i l a b l e  f o r  l i v e s t o c k  
produc t ion  w i t h  almost  a  q u a r t e r  o f  a  b i l l i o n  
a c r e s  a v a i l a b l e  when p a s t u r e ,  cropland and hayland 
a r e  added t o  t h e  l i v e s t o c k  f o r a g e  r e s o u r c e  
(Shif  l e t ,  1980 1, 

Lundgren, e t  a l . ,  (1983) conducted a f e a s i b i l -  
i t y  s t u d y  of g raz ing  c a t t l e  on f o u r  t imber  manage- 
ment regimes i n  t h e  South, The t imber  mnagement 

i'An animal u n i t  month i s  t h e  amount o f  forage  
r e q u i r e d  to suppor t  one mature 1,000 f b ,  cow, o r  
t h e  e q u i v a l e n t ,  f o r  one month based on an average 
d a i l y  forage  consumption of 26 Ibs, o f  d r y  m a t t e r  
per  day .  

t h i n n i n g ,  a 30-year r o t a t i o n  wi th  t h i n n i n g  t o  70 
square  f e e t  of b a s a l  a r e a  p e r  a c r e  i n  y e a r  15 ,  a 
40-year r o t a t i o n  w i t h  th inn ings  i n  y e a r s  1 5  and 
2'9, and a  60-year r o t a t i o n  w i t h  th inn ings  i n  
y e a r s  15,  25, 35, and 48.  A moderately s tocked ,  
year- long graz ing  s t r a t e g y  was p r a c t i c e d  on each 
t imber  management a l t e r n a t i v e ,  P o s i t i v e  economies 
were i n d i c a t e d  f o r  t h e  a l t e r n a t i v e s ,  t h e  h i g h e s t  
being t h e  40-year r o t a t i o n  wi th  th inn ings  . 

f o r  g raz ing  c a t t l e  on f o r e s t e d  Lands 
may b e  f u r t h e r  i n c r e a s e d  by t h e  implementation o f  
a  r o t a t i o n a l  g raz ing  ntsnagenent s y s t e n .  I t  has 
been hypothesized t h a t  systems such as t h e  M e r r i l l  
four -pas ture  system and t h e  Savory graz ing  method, 
o r  s h o r t - d u r a t i o n  graz ing ,  may r e s u l t  i n  s t o c k i n g  
r a t e  i n c r e a s e s  o f  25 t o  100 percen t  ( M e r r i l f ,  19%; 
Savory and Parsons ,  1980). I n  o r d e r  t o  e v a l u a t e  
t h e  a p p l i c a t i o n  of g raz ing  systems i n  f o r e s t  
g raz ing ,  an a n a l y s i s  o f  a  year-long cont inuous and 
f o u r  r o t a t i o n a l  g r a z i n g  systems were conducted 
(Lundgren e t  a l , ,  1984).  Each graz ing  management 
system was eva lua ted  u s i n g  a  40-year t imber  r o t a -  
t i o n  w i t h  th inn ings  i n  y e a r s  1 5  and 27. T l r e e  
l e v e l s  o f  s t o c k i n g  were analyzed f o r  each system, 
R e s u l t s  showed t h a t  i f  t h e  s h o r t  d u r a t i o n  system 
would al low a t  l e a s t  a 15% i n c r e a s e  in herd s i z e  
over  t h e  con t inuous ly  grazed system, t h e  opeator 
would b e  j u s t i f i e d  i n  choosing i t .  I f  n o t ,  the 
four-pasture,  one herd  system should b e  considered 
because i t  was e s t f m t e d  t o  produce t h e  n e x t  
h i g h e s t  r a t e  of r e t u r n  a t  a l l  l e v e l s  of  stockstng. 

These s t u d i e s  i n d i c a t e  t h a t  i n d i v i d u a l  firms 
c u r r e n t l y  owning f o r e s t  l and  i n  t h e  South could 
expect  p o s i t i v e  r a t e s  of r e t u r n  on investments  i n  

Former Research Assoc ia te  and P r o f e s s o r  i n  t h e  Departments of A g r i c u l t u r a l  Economics and Range Sc ience ,  
Texas AGM Univers i ty  ; and P r o j e c t  Leader ,  Range Pdanagement Research, U. S . F o r e s t  Serv ice ,  Southern F o r e s t  
Experiment S t a t i o n ,  P i n e v i l f e ,  Louisiana.  



beef c a t t l e  product ion e n t e r p r i s e s  on t h e i r  
f o r e s t  l ands  used i n  long- te rn  r o t a t i o n s  wi th  
p e r i o d i c  t h i n n i n g ,  However, t h e s e  ana lyses  only 
considered f i r m  l e v e l  costs and p r i c e s ,  

The o b j e c t i v e s  of  this s tudy  were t o  examine 
t h e  e c o n s ~ i c  effect sf beef c a t t l e  . * grazing 1~ x,1_t3i~Jiinc"i~i.r d l r n  a i;C;-sear pulp-saw- 
timber r o t a t i o n  assuming t h r e e  Levels of i z p l e -  
mentat ion i n  t h e  sou thern  l I , S e ,  50, 75,and 3.00 
percen t  of t o t a l  southern f o r e s t  lands used f o r  
c a t t l e  g r a z i n g ,  95e iznpacts were estimated f o r  
t h e  t a r g e t  year  1990. 

The aggrega te  impact estimates used h e r e i n  
were developed by using TECWSLM, a s i m u l a t i o n  
model o f  t h e  U,S ,  a g r i c u l t u r a l  economy ( C o l l i n s ,  
1980; and C o l l i n s  and Taylor ,  1983),  The impact 
of implementing beef c a t t l e  g raz ing  a f  sou thern  
f o r e s t  l ands  was in t roduced  i n t o  t h e  model a s  a 
small  r e d u c t i e n  i n  t h e  average c o s t  of product ion 
of fed  and non-fed beef  c a t t l e  i n  t h e  C , S ,  The 
s o u r c e  o f  t h e  lower c o s t s  was t he  r e d u c t i o n  i n  
land c o s t s  a s s o c i a t e d  wi th  t h a t  p o r t i o n  of t h e  
t o t a l  U.S. beef  c a t t l e  herd graz ing  sou thern  
f o r e s t  l a n d s  under t h e  a l t e r n a t i v e  implementation 
assumptions, The implementation assumptions-- 
50, 75, and 100--resulted i n  r e s p e c t i v e l y  l a r g e r  

reduc t ions  i n  average c o s t  o f  p roduc t ion ,  I t  
should be  no ted ,  however, t h a t  a 100 percen t  im- 
?fernentation would amount t o  about  3.5 percen t  of 
t h e  U.S. beef  cox^ herd  r e c e i v i n g  an approximate 
10 percen t  r e d u c t i o n  i n  t h e  c o s t  of product ion,  
Thus, t h e  impact on t h e  average c o s t  o f  product ion 
f o r  t he  t o t a l  U.S, beef cow herd is only about  a 
'35 percent  decrease ,  

Total. w e l f a r e ,  as a r e s u l t  of a 50, 75, o r  
100 percen t  implementation of f o r e s t  grazing i n  
t h e  U.S., w i l l  i n c r e a s e  by t h e  y e a r  3.990, However, 
t o t a l  w e l f a r e ,  r e f l e c t i n g  the combined b e n e f i t s  
accru ing  t o  consumers and producers  i n  t h e  U . S , ,  
is l e s s  than t h e  f i n a l  consumers ' su rpp lus  ( t h e  
b e n e f i t s  accru ing  t o  a l l  consumers i n  t h e  U,S.) 
because of t h e  n e g a t i v e  impact on t h e  producers '  
and w h o l e s a l e r s  ' s u r p l u s  ( t h e  b e n d  i ts accru ing  
t o  a l l  product ion and wholesale  f i r m  i n  t h e  
U.S.1 (Table I . )  

The reason  for t h e  l o s s  i n  p roducersa  and 
w h o l e s a l e r s '  s u r p l u s  i s  r e a d i l y  apparent  when 
one examines t h e  v e r t i c a l  e f f e c t s  ( e f f e c t  on 
d i f f e r e n t  phases of t h e  beef i n d u s t r y )  and hor-  
i z o n t a l  e f f e c t s  ( e f f e c t  on a l t e r n a t i v e  Livestock 
e n t e r p r i s e s )  of implementation cf f o r e s t  g raz ing  
i n  t h e  U.S. A t  each l eve l  of implementation, f e d  

Table I.-- 

1990 

58% 75% 100% 
Units  Implementation Implementation Implementation 

T o t a l  l i v e s t o c k  f i n a l  
Consumer s u r p l u s  M i l  $ 2758.88 4150.57 5550.93 
T o t a l  w e l f a r e  M i l  $ 2398.60 3579.46 4770.98 

V e r t i c a l  e f f e c t s  
C a t t l e  

Fed beef 
n e t  r e t u r n s  $ /head -13.86 -20.74 -27.57 

Non-f ed beef 
n e t  r e t u r n s  $/head -10.54 -15.75 -20,92 

Calves placed on feed M i l  head . 7 2  1.09 1.47 
Farm p r i c e  $/cwt -2,89 -4.32 -5.74 
R e t a i l  p r i c e  S/cwt -9.61 -14.38 - l9,12 

Hor izonta l  e f f e c t s  
Sheep 

Met r e t u r n s  $ /head -. 69 -1 -04 -1.39 
S U P P ~ Y  M i l  Lbs -. 80 -1.25 -1.70 
Farm p r i c e  $ / c w t  -1.40 -2,142 -2.79 
R e t a i l  p r i c e  S/cwt -5.47 -8.18 -10.89 

Pork 
Net r e t u r n s  $/head -1.29 -1.93 -2.57 
s UPPLY M i l  l b s  -16.27 -2t. 37 -32.44 
Farm p r i c e  $/cwt -1.19 -1.79 -2.38 
R e t a i l  p r i ce  $/cwt -3.78 -5.67 -7 , 57 



b e e f ,  non-fed b e e f ,  pork,  and sheep n e t  r e t u r n s  
a l l  decrease.  

Increased  product ion a t  t h e  cow-calf l e v e l  
had t h e  e f f e c t  on t h e  v e r t i c a l l y  d i f f e r e n t  l e v e l s  
of t h e  beef i n d u s t r y  of i n c r e a s i n g  t h e  number of 
ca lves  placed on feed and t h e  number o f  non-fed 
c a t t l e  s o l d  t o  s l a u g h t e r .  T h i s  increase 2n supply 
of beef, not  b e i n g  o f f s e t  by a compensating in- 
c r e a s e  i n  demand, caused t h e  d e c r e a s e  i n  farm 
l e v e l  and r e t a i l  l e v e l  p r i c e s .  

The h o r i z o n t a l  e f f e c t s  among competing l i v e -  
s t o c k  e n t e r p r i s e s  a r e  shorn  i n  t h e  s u b s t i t u t i o n  
e f f e c c .  A s  beef becomes l e s s  expensive a t  t h e  
r e t a i l  l e v e l  and consumers swi tch  t h e i r  meat 
purchases t o  b e e f ,  competing l i v e s t o c k  e n t e r p r i s e s  
such a s  sheep and pork exper ience  a  decrease  i n  
p r i c e  l e v e l s  which r e s u l t  i n  a  c o m e n s u r a t e  
decrease  i n  t h e  number suppl ied .  

The aggrega te  e f f e c t  o f  implementing c a t t l e  
g raz ing  i n  con junc t ion  wi th  pulp-pawtimber 
r o t a t i o n s  would b e  a  s l i g h t l y  lower i n t e r n a l  r a t e  
of r e t u r n  on investments  than was es t imated  f o r  a  
s i n g l e  f i r m  by t h e  Lundgren, e t  a l .  s t u d i e s  (1983, 
1984) . However, t h e  g e n e r a l  conc lus ions  r e p o r t e d  
i n  those  s t u d i e s  should remain v a l i d .  

The i m p l i c a t i o n s  f o r  U.S. a g r i c u l t u r a l  
producers and consumers of implementing t h i s  
technology ( i . e . ,  g raz ing  c a t t l e  i n  con junc t ion  
wi th  pulp-sawtimber r o t a t i o n s  i n  t h e  Southern 
P i n e  f o r e s t s )  a r e  s i m i l a r  t o  t h o s e  of most a g r i -  
c u l t u r a l  p roduc t ion  technolog ies  which i n c r e a s e  
e f f i c i e n c y  of a g r i c u l t u r a l  product ion.  That is,  
s o c i e t y  i n  genera l  ga ins  because consumers r e c e i v e  
s u b s t a n t i a l  b e n e f i t s  (more beef a t  lower p r i c e s  
i n  t h i s  case)  . This  g a i n  f o r  consumers, however, 
is  g e n e r a l l y  earned through l o s s e s  i n  n e t  revenues 
by producers .  I n  t h i s  c a s e ,  most l i v e s t o c k  pro- 
ducers  would exper ience  farm l e v e l  p r i c e  reduc t ions  
f o r  t h e i r  products  o f  about  2.5 percen t  f o r  beef 
and 1 . 5  percen t  f o r  pork; assuming t h a t  t h e  
p r a c t i c e  i s  implemented on 50 percen t  of t h e  
Southern P i n e  f o r e s t s  by 1990. 

LITERATURE CITED 

C o l l i n s ,  C. S.,  111, An econometric s i m u l a t i o n  
model f o r  e v a l u a t i n g  aggrega te  economic impacts  
of t echnolog ica l  change on major U.S. f i e l d  
c rops ,  College S t a t i o n ,  Tx: Texas A&M 
U n i v e r s i t y ;  1980. 263 p. Ph.D. d i s s e r t a t i o n .  

C o l l i n s ,  G. S . ,  111 and C. R. Taylor .  TECHSIM: 
a  r e g i o n a l  f i e l d  crop and n a t i o n a l  l i v e s t o c k  
econometric s i m u l a t i o n  model, A g r i c u l t u r a l  
Economics Research. 35 (2)  : 1-18; 1983. 

Lundgren, G .  K . ,  J. R. Conner and H. A. Pearson. 
An economic a n a l y s i s  o f  fo res t -g raz ing  on f o u r  
t imber  m n a g m e n t  s i t u a t i o n s .  Southern J o u r n a l  
o f  Applied F o r e s t r y ,  7 (3) :  119-124; 1983. 

S t a t e s .  Misc. Pub. 1551. Col lege  S t a t i o n ,  Tx: 
Texas A g r i c u l t u r a l  Experiment S t a t i o n ;  1984. 
7  P *  

Forest-Range Task Force, The n a t i o n ' s  range 
resources  - a fores t - range  environmental  s t u d y ,  
F o r e s t  Research Report 19. USDA, Fores t  
Service; 1972, p. 147. 

N e r r i l l ,  Leo B. A v a r i a t i o n  of defe r red  r o t a t i o n  
graz ing  f o r  u s e  under southwest  range c o n d i t i o n s ,  
J o u r n a l  of Range Management. 7:152-154; 1954. 

Savory, A , ,  and D. D,  Parsons,  The savory g r a z i n g  
method. Rangelands. 2:235-237; 1980. 

Shif  l e t ,  T. N. What is t h e  r e s o u r c e .  I n :  
Proceedings,  Southern F o r e s t r y  Range and 
P a s t u r e  Research Symposium; March 13-14; New 
Orleans,  La; 1980: p. 17-28. 

Lundgren, G .  K . ,  J. R. Conner and N. A. Pearson. 
An economic a n a l y s i s  o f  f i v e  f o r e s t - g r a z i n g  
management systems i n  t h e  s o u t h e a s t e r n  United 



r C.,'F l.J 
a, m a  a-c; 

Ccc-m La, 
a" -Q)  m w  
a - C  . .,- 
3-73 c n a J - - -  
W--QTlc-)i- 5 
a)-" C @ &  U 

-C" 3 "  guCz-0 

cc- 
0 

cc 
.@ 'r- 
C:-- 
aJ -u 
E -  
Q) ar 
m5: 
r t l  

& 
m 
EL, 

CL, 

JL: & I - m c l .  
V) e a r  w & a 
C V ) @  cnL 
2 %  x.5 P:g 
r a, at 
a a m &  at m - L C W  
a J W 5 J W L a t  t z z g r > ; i  
at*, m  cnc 
cl c a w s  
C * o e a t u  
',- W C ,  a 3.r 

m E r r  
r c  
a a  .a,%% 
- e L L a C T ,  cn 
r W C n C  

u -,- a .r O 
Vl W-u Lx'r 
W + J J  m u  
+J m r u  C 5 
0 v"$,E.- z L 1 
1 o > , W I G  n 
c c - w m o  " L I ,  $3 

c " r  3 0 w 
U O@-r L a, 
rCc cc 
I- r c r  W.r- 
r C at 0 - e -  
m w w  & Z  s gas'  m*C- 

m i  U a, Z 
a w a y ,  
C 3p. ClcnTj 
a e u ~ 3 c  
E c..- v a  

$573 
a C. 
E a 

m  
W r  6, 
ccn +J 
0 0 'C- 

J? 2 V) 

0 , .  
cn =c 
m a t  

z ?  Ei 
L") I- *r- 
C - 
0 -  - 
.I-' a, 'I- 
*, m4 3 
a C - RT 
(UW 

" a t  0 
" m r  vi 

F-- a t r  
*r U 
o *,- u 

2i. 
C. 3 r  

u a a t v  
m a  r a ,  

L L  - rc 

2 ; = " g a %  
r r ' F  V) 
a r = r c n z ,  
9 g ' z  s2 

a, 0 m u  

a $0 
rC- at C 

C n 3 a , V ) a  
C 0 " c - r -  o 

3 r u  L L  
N f O W  
a -  I T 1 ) n . a  

C C E E  rn - 0  asF.,- 
$3 *l- c j  

* o r  v, >, 
eJ= a u  L-Q 
O l n L U O J C  
*?-Ad OJ w > a 
r L a  V) 
a oVc  c at a, 
r 3 V3.r- L o, 
at C 'CIc 
c n l n o r c  a 
at',- U 0 EL, L 
> 1Z in 

6-0 hat.@ 
.a C -  mcn g 
C r n - - C a J O  
a = . a n @  
E lnw- L 

V) ?lij E gZi7 
L l C  > 0 - -  
',- 5 w v r c -  
S:E 

r: y,E.f  cn 
C a t a t Q J  
O e :  3- U at* .- r nj .r- L 
u x c l a  
a w  u " 
- C u l @ . @ L - J S .  
Q l @ a t L C O  
L w e w r  
kj $!As ,,EX 
r t  = a x  % %'= 
" C L g E % %  
232 L E  
t - -G.JCU,? 

if >:aQI"SI 
Q)U w _ q  
L a 3 E U  
0x2 0 . P -  t 
U - M Z J l r n J  

+-' L ln w e :  
w- W C C r  
0 r e : o b - 0  

d 
ln O c j  
CJW C fu u w m u G 8  
rn V) .r- n )  u, 

4.J 

C try) 

I - .  

2 C 
U "I-' RT 
"C-cc 

i=, 
-=9 
C x, a r 

2E @,- 

L 
a, 
> 
EL, cn 

V) o'&- 6- 
E L , + t c 3 - a = I  
L * n J R ) C Q  
oaxSILaC;O 
ra- O - U  CLE a. 



(Monochamus t i t i  l l a t o r  [Fab. 1) (Dixon and others 
5. the case of o lder  t rees,  can r e s u l t  
i n  the develo~ment o f  r o o t  and b u t t  r o t  caused 
by Polyporus s c h w e i n i t z i i  Fr. The r i s k s  t o  the 
t imber  resource associated w i t h  f i r e  are ma in ly  
from h i g h - i n t e n s i t y  f i r e  or f i r e  i n  regenera- 
t i o n .  L O W - ~ n t e n s ~ t y  f Ires, typical of con- 
t r o l l e d  burns, have more p o s i t i v e  than negat ive  
impacts on p ine stands beyond the sap l ing  stage, 
and they  c e r t a i n l y  do improve forage q u a l i t y .  

Tree Spacing 

The wide t r ee  spacings t h a t  are suggested 
f o r  improved forage produc t ion  can a lso  have 
p o s i t i v e  and negat ive i n f  tuences on t r e e  
diseases. Annosus r o o t  r o t  spreads r a p i d l y  i n  
th inned slash, lob101 ly,  and shor t lea f  p ines 
(Pinus echinata M i  1 1  . f through r o o t  g r a f t s  and 
c m t s  between res i dua l  t rees  and stumps t h a t  
become i n fec ted .  This i s  p a r t i c u l a r l y  t r oub le -  
some i n  p l an ta t i ons .  Increasing d is tance  
between t rees  can reduce t h i s  means o f  spread 
(Kuhlman and others 1976). 

Some debate e x i s t s  over the r e l a t i o n s h i p  
between t r e e  spacing and damage from fus i f o rm  
r u s t .  Wider spacings may tend t o  increase 
dmaqe From fus i f o rm  r u s t  on t ob lo l  ly and s lash 
pines, because they r e s u l t  i n  poorer pruning o f  
l imbs w i t h  ac t i ve  gal  1s t ha t  are c lose  enough t o  
the  main stem t o  grow t o  and i n f e c t  i t . I n  
addl t ion,  wider spacing reduces the number o f  
stems per acre and i s  thought t o  increase the 
negat ive  impact on y i e l d s  From o u t r i g h t  mor ta l -  
i t y  and nonmerchantable, i n f ec ted  stems i n  
moderatel y i n fec ted  stands (Phel ps and Czabntor 
1978). Belcher and o thers  (19771% however, 
i n d i c a t e  t h a t  the c lose  spacing r e s u l t s  i n  s ig -  
n i f i c a n t l y  less  growth o f  i n d i v i d u a l  t rees,  
smal l e r  s izes o f  in termedi  a te  and end products, 
and delayed removal o f  r u s t - i n f e c t e d  t rees  from 
the  stand. 

Depending on growth, stand c h a r a c t e r i s t i c s ,  
and l e v e l  o f  i n f ec t i on ,  e i t h e r  o f  these t heo r i es  
may apply. Without a  de ta i l ed  ana lys is  of the 
stand, consider ing growth, stand cha rac te r i s -  
t i c s ,  and leve l  o f  i n f e c t i o n ,  i t  w u l d  be d i f f i -  
c u l t  t o  argue t ha t  wider spacing does or  does 
not pose a c o n f l i c t  between grazing and t imber 
production, unless the s i t e  i s  unde ru t i l i zed ,  

Ferti lization and C u l t i v a t i o n  

Pasture f e r t i l i z a t i o n  and c u l t i v a t i o n  can 
increase fusiform rust losses i n  slash pines 
(BaBthis and Anderson 1944, Dinus and 
Schmidt1 i n g  1971). Although we normal i y  t h i n k  
06 increased tree v igo r  as r e t a r d i n g  disease 
development, the reverse i s  a c t u a l l y  t r u e  f o r  
Pusifom rust on s lash p ines f Dinus and 
Schmidt1 i ng  1911, Hughes and Jackson 1462). 
F e r i i  1 i aed  t rees  are much more prone t o  t he  

disease, and trees t h a t  are c u l t i v a t e d  as wel l  
as f e r t i l i z e d  are the most. rust sens i t i ve  ( D i n u s  
and Schmidt i ing 1915,  kewms and others 1972).  
Simi l i l r  research t e s t s  on lablolly pines d id  not  
reveal  s i m i l a r  increases i n  rust incidence 
( D i n u s  and Schmidt l i n g  1971). 

The e f f e c t s  o f  f e r t i l i z a t i o n  on roo t  
diseases are nod known, b u t  they ore c e r t a i n l y  
less s i g n i f i c a n t  t h a n  f a r  f us i f o rm  rust. For 
annosus r o o t  ro t ,  s o i l  t ex tu re  and texture- 
r e l a t e d  c h a r a c t e r i s t i c s  appear to  be the most 
s i g n i f i c a n t  f a c t o r  [Kuhlmm and others 1976). 

F e r t i l i z a t i o n  of 92 slash pine f am i l i es  
r esu l t ed  i n  a s i g n i f i c a n t  increase i n  i n f e c t i o n  
from the p i t c h  canker fungus  (Fusarium moni 1 i - 

She'id- var ,  and 
,j (Lowar ts  5 ) .  App l i ca t i on  

o f  h igh ra tes  o f  n i t rogen and phosphorus F e r t i  1-  
i z e r  caused increased mrtali ty i n  already 
i n f e c t &  trees (f isher  1983). 

The r e s u l t s  o f  s tudies on the e f f ec t s  of 
f e r t i l i z a t i o n  on southern p ine beet le  a t tacks  
have been inconc lus ive  (Haines and others 1976, 
Moore and t a m a n  1978). However, dmaqe P r m  
the  southernw pine caneworm ( 8 i o r yc t r i a -ama te l  la 
[Hul  s t ] )  was increased i n  f e r t i  l $zed slash p ines 
(Hughes and Jackson 1962, Lewis and others 
1983) . 

A s i g n i f i c a n t  conf l i c t  between grazing and 
t r e e  management objectives ar ises w i t h  f e r t i l  i- 
za t i on  and c u l t i v a t i o n  of slash pines.  i n c i -  
dences s f  southern fusifsrm r u s t  and southern 
p ine  coneworm i n  s lash  pine p l an ta t i ons  are 
increased by these practices.  In add i t ion ,  
s ince r o o t  rot  fungi can enter v i a  root  wunds, 
any c u l t i v a t i o n  p r a c t i c e  t h a t  causes roo t  i n j u r y  
cou ld  r e s u l t  i n  an increase o f  these diseases- 

Seedling and S i t e  Selection 

P lan t i ng  stock shou ld  be selected care- 
f u l l y .  To reduce disease po ten t i a l ,  nursery  
stock should always be f r e e  o f  disease. This i s  
p a r t i c u l a r l y  important  i n  reducing tosses t o  and 
l i m i t i n g  the spread o f  fusi form rust. To ob ta i n  
the most r e s i s t a n t  trees, seed source i s  v e r y  
important .  L i v i ngs tan  Parrish, Lsuis i  ana, has 
t r a d i t i o n a l l y  been considered an excel l end  
source f o r  loblsl ly  pines r e s i s t a n t  to f us i f s rm  
r u s t  - S f  ask pines frm southern Miss i ss i pp i  
a lso  appear do have greater rust r e s i s t a n c e  
(#el Is dpd i o ra  1974) . Recent iy, Powers and 
Matthews f i e l d  tested lobloily pines from 
L i v i ngs ton  Parrish (LP), Angetina County, Texas 
( T X ) ,  and Cla rk  County, Arkansas ( A K ) .  The BX 
and AM sources were more resistant t h a n  the LP- 

Recent advances i n  screening f o r  rust 
res is tance  i n  seeds From slash and loblolly seed 
orchards also wsv ide  a source o f  increased 

'~owers, H,R., J r  . and F . R .  Matthews. USDA Forest  Service, Southeastern Fores t  Experiment S t a t i o n ,  
Athens, GA (unpublished) 



r u s t - r e s i  s t an t  stock. Powers and Matthens found 
t h a t  l o b t o i l y  and s lash from a m ix tu re  o f  clones 
being considered for  placement i n  a r u s t -  
r e s i s t a n t  orchard a l  so performed very  we1 1 .  

Some p ine  species are mre r e s i s t a n t  than 
o thers  t o  diseases and insec ts .  Longleaf p ines 
are more r e s i s t a n t  than sl ash or lob l o1  f y pines 
t o  annosus r o o t  rod, southern fus i form r u s t ,  and 
bark beet les,  and should be p lanted where s i t e  
cond i t i ons  are proper f o r  i t  (Kuhlman and o the rs  
1976). Shor t lea f  p ine (Pinus echinata M i l l . )  i s  
a lso  r e s i s t a n t  t o  fus i form and should be consid-  
ered, w i t h i n  i t s  range, e s p e c i a l l y  i n  high- 
hazard areas (Phel ps and Czabator 1978) . 
A1  though new in fo rmat  ion,  as ye t  unpub 1 i shed, 
w i  11 f u r t h e r  de l i nea te  fus i fo rm r u s t  hazard 
zones, f us i f o rm  inc idence maps e r e  pub1 ished by 
Phelps i n  1973 f o r  s lash and l o b l o l l y  pines. 
These and rev i s i ons  o f  them should always be 
considered by managers when areas are p lan ted .  
I n  high-hazard zones, r e s i s t a n t  sources and 
species should be g iven a h igh  p r i o r i t y .  

For annosus r o o t  r o t ,  low- and high-hazard 
s i t e s  can be i d e n t i f i e d  (Kuhlman and o thers  
1976). The s i t e s  w i t h  lowest hazard are i n  the 
Gul f  and A t l a n t i c  Coastal P la i ns .  These s o i l s  
have poor i n t e r n a l  drainage, h igh seasonal water 
tables,  and subhorizons w i t h  a p l a s t i c  cons is t -  
ency. A second low-hazard s o i l  occurs i n  the 
r o l l i n g  t e r r a i n  o f  the  upper Coastal P la ins  and 
Piedmont, where the soi  1s are d r y  and have a 
heavy c l a y  content w i t h i n  1 2  inches o f  the 
s u r f  ace. 

High-hazard s i t e s  are general l y  those where 
s o i l s  are deep, sandy, and we l l  dra ined (Kuhlman 
and o thers  1976); t y p i c a l  o f  the sandhi 11s 
region.  Timber management p rac t i ces ,  p a r t i c u -  
l a r l y  t h i nn ing  p rac t i ces ,  can be respons ib le  f o r  
spread o f  annosus r o o t  r o t .  

Concentrat ion Area 

C a t t l e  concentrate a t  feeding s ta t i ons  and 
ponds o r  o ther  watering areas. The s o i l  d i s t u r -  
bance and compaction alone may reduce t r e e  
v i go r .  Root i n j u r i e s  p rov ide  i n f e c t i o n  cou r t s  
f o r  r o o t  disease fungi ,  such as H. annosum. LOW 
v igo r  o r  i n j u r e d  t r ees  may a lso 5 t t r a c t  southern 
p ine  beet le ,  ~ i c h  can subsequent1 y spread t o  
o the r  areas t h a t  have no t  been d i r e c t l y  i n f l u -  
enced by l i ves tock .  

THE INFLUENCE OF TIMBER WMAGEMEMT PRACTICES 
ON INSECT AND DISEASE POPULATIONS 

Thinning 

Thinning i n  e i t h e r  p l an ta t i ons  o r  na tu ra l  
stands improves t r e e  growth and increases fo rage 
product ion.  Thinning genera l l y  reduces disease 
and insec t  impacts through salvage removal o f  
diseased stems, as i n  the case OF fusiform r u s t .  
Since t h i nn ing  increases v i go r  of the t rees t h a t  
are l e f t ,  i t  a lso reduces the t h rea t  from pests 
l i k e  southern pipe beetle, i f  the res i dua l s  are 
no t  damaged by so i  1 compaction o r  logging 
i n j u r i e s .  

However, damage by annosus roo t  r o t  i s  
o f t e n  increased by t h i nn ing  (Powers and V e r r a t l  
1962, Rishbeth 1953).  If there i s  a source o f  
spores, the fungus can spread t o  f resh  stumps 
and then t o  l i v e  t r ees  (Hodges 1969). Spores 
landing on f r e s h l y  c u t  stump surfaces germinate 
and co lon ize  the stump and roo t  system. They 
can then i n f e c t  surrounding t rees  v i a  r oo t  
g ra f t s  and contacts.  Several surrounding t r ees  
may contact  r o o t s  o f  one i n fec ted  stump and be 
i n fec ted  by it.. Thus, wider spacings t o  reduce 
th inn ings  would b e n e f i t  both disease management 
and forage product ion .  

I n  add i t i on  t o  spacing, annosus roo t  r o t  
can be c o n t r o l l e d  by: 1)  t h i nn ing  from A p r i l  t o  
August south o f  the 34th para1 l e l  vJhere a i r  and 
stump temperatures may be hot  enough t o  k i l l  
spores; 2) apply ing borax Lo the stump sur face 
i m e d i a t e l y  a f t e r  f e l l i n g ,  i f  there  i s  no 
annosus i n  the stand; o r  3 )  apply ing a spore 
suspension o f  the competing fungus, Phlebia 
g igantea [F r  . I  Oonk., t o  the stump surfaces. 
Thrs fungus competes w i t h  H. annosum, decaying 
the  stump before H. annosu5 c m i  ze i t  f o r  a 
food base. It shzul ted t h a t  t h i nn ing  
dur ing  the h o t t e s t  pa r t  o f  the year has some 
drawbacks. Thinning operat ions t y p i c a l l y  run  
f o r  extended w r i o d s  o f  time, and w a t h e r  condi- 
t i o n s  are not  always so extreme to  e f f e c t i v e l y  
c o n t r o l  annosus spores. Fur ther ,  bark beet les  
may be a t t r ac ted  t o  damaged t rees  and s lash i n  
la rger  numbers a t  t h i s  t ime o f  year, thus 
increasing the r i s k  o f  outbreaks. These t rade- 
o f f s  make the o ther  annosus con t ro l  opt ions more 
a t t r a c t i v e .  

Rotat ions 

Short r o t a t i o n s  sf  25 years (Byrd and 
o thers  1984) w i l l  reduce the impact from most 
insec ts  and diseases, p a r t i c u l a r l y  annosus r o o t  
r o t  t h a t  can be made worse by th inn ing .  Trees 
grow r a p i d l y  through age 25 and su f f e r  less than 
o lder  t rees  from a t tack  by bark beet les or r o o t  
r o t s  . 

I n  add i t i on  t o  f i r e  and f e r t i l i z e r  appl ica-  
t i o n ,  which have a l ready been discussed, o ther  
p rac t i ces  designed t o  improve t r ee  growth can 
i n f l uence  i nsec t  and disease r i s k s .  



THE DIRECT 13FLUENCE OF CATTLE ON 
FOREST %!4SECIS AND DISEASES 

A key quest~an i s  *&ether c a t t l e  directly 
inf fuence insect and disease attacks on trees. 
Ca t t l e  are, o f  course, not  susceptible to  tree 
bareases, and trees are not subject  es ~ d e t i e  
d i  seases Tne quest ion '15, theref ore, &ether 
ca t t le  do t h ~ n g s  t h a t  snfluence Lke a t t a c k  of 
insects and d i s e d s e s  on trees or t h a t  influence 
Lhesr spread from tree to tree. 

Sow notrcedb le  trends heve merged dur ing  
other surveys. i n  Yississippi and Georgia, two 
l o b  lsl i y  p ine  s tands  growing on low-hazard s i t e s  
were severely  infected w i t h  )I, annost~m. Fruit- 
ing structures of the f u n g u s  were numerous and 
grew from i n j u r e d  surface roots .  i n  both toca- 
t i ons ,  the injuries c lose ly  resembled these made 
by c a t t l e ,  Bas61 and surface root  wounds are 
very prone t o  i n f e c t i o n  by t h i s  Fungus, thauqh 
f r e sh ly  cut  stump surfaces are c o n s i d e r e d  the 
primary method by which stands becorne irrfected . 

In Flaqler  and Vs tus ia  Counties i n  Florida, 
s l a s h  pine s a p l i n g s  were infected with the pitch 
canKer fungus  a t  laces where liwbs were broken P by g r a z i n g  c d t t l e  . Broken lateral branches 
provide i n f e c t i o n  courts fo r  this  fungus. 

Mhere annosus roo t  rot was observed, the 
c a t t  i e  had been concentrated &Id root  i n j u r i e s  
were common, !%re 69 spersed g r a z i n g  would 
probably result i n  less injury and subsequent 
infection. Thus, B foresee a problem with W. 
annosum only i n  pl dc2s where c a t t  are coneen- 
trated, such as a t  supplementai Peed stations o r  
watering areas. In the case o f  p i t c h  canker, I 
believe t h a t  damage or i n j u r y  potential 
decreases as the trees grow and the number of 
1 owes l i m b s  dec l i ne . 

THE INFLUEhCE OF FORESTS INSECTS AND DISEASES 
ON OTHER \J%GETA%ION, CATTLE AND WItOtlFE 

The insects and diseases t h a t  at tack trees 
do not  attack other vegetation. Their influence 
on lesser v e g e t a t i o n  is largely on the creation 
of openings, resulting f rom tree mortality 
(Maine and others 1980). The size and distribu- 
t i o n  o f  these openings are the most  i m p o r t a n t  
factors. Edge i s  created, snags are made avail- 
able f o r  c a v i t y  westing b i rd s  and animals, 
undersbory p l an t s  t h a t  can be used by c a t t l e  -md 
w i  i d1  i f e  are s t i m u l a t e d ,  and in the case of 
i n sec t  pests l ike bark  beetles, the pest i s  a 
food supply i t s e l f ,  

Southern pine beetle outbreaks r e s u l t  i n  
cont iguous openings t h a t  can encompass a few t o  
several hundred acresl &51e annosus root rot 
centers are smaller, P i t c h  canker disease, when 

epidemic, a1 so can crea te  m a !  f openings of 
several t rees ,  bud these dre u s u a l l y  even 
smal  let- and less &undant t h a n  those Caused by 
annosus root rod. Open~ngs createo by southern 
p i n e  beetle have the greatest mlen t i a l  impact 
on g r a z i n g  by increasing Forage, However, 
Leus~hcer  acd :.Iain~ (i380) reported t h a t  a s tzdy  
conducted on the Trinity District 0% the Davy 
Crockett Bat i o n a i  Forest revealed that, i n  
general, openings cagsed by southern p i n e  beetle 
are OF S i  t t l e  bene f i t  to cattle g r a z i ~ j .  

fus i fo r rn  rust i s  rdndomly distribdted i n  
s t a n d s  and resultant mortality creates single- 
tree openings t h a t  a l t e r  spac ia l  relationships 
of trees on1 y s l i g h t l y .  S i g n i f i c a n t  impacts 
from rust are expected only when infection 
Ieue1s and rust a s s o c i a t e d  m o r t a l i t y  are 
extremely h i g h .  Epidemics of any o f  these pests 
effectively eliminate timber management oppor- 
tunities through mor t a l i t y ,  reduced volume 
growth, o r  p r o d u c t - d e g r a d i n g  deforrni t ies . 

i n  the best  known case o f  an interaction 
between a tree disease and wildlife,  the hedrt 
rot fungus ,  Phei l i n u s  pini (Thore: Fr,) Pitat 

)I, causes heartwood 
f o r  easier removal 

by the red-cockade8 wodpecker in nest cavity 
~ r e ~ a r a t i o n  (Hooaer and others 1980). Phellinus 
b i n i  causes i x t e n s i v e  decay on ly  i n ' p i n  
are dpprodehinq m a t u r i t y  or are f u l l y  malure. 
Since harvesting has reduced d h ~ s  class o f  grow- 
i ng  stock, many federal,  s ta te ,  and private 
organizatssns have invoked  pro tec t ion  prograns 
t o  retain adequdte nesting. 

Tree insec ts  and d i  seases have other inf 3 u- 
ences on w i l d l i f e .  Southern pine beetle i t s e l f  
i s  food For wodpeckers (Kroil and others 1980) 
Other nongame b i r d  species and some predators 
may eujoy improved h a b i t a t  and food as a result 
o f  southern pine beetle, Small mamat and Finch 
populations increase i n  newly c u t  pine stands 
(Edwards 1978) , This successional change would 
be s i m i l a r  t o  t h a t  caused by southern pine 
beetle-induced mortal i l y .  

Changes i n  turkey h a b i t a t ,  as a r e s u l t  of 
southern pine beetle, are regarded as negligible 
f teuschner 1980). The impacts on squirrels are 
also low i n  pure p i n e  s tands,  b u t  southern pine 
beetle can have a positive impact on & i t e -  
t a i l e d  deer p o p u l a t i o n s  (Maine and others 1980). 
Those authors est imated t ha t  I acre sf  a south- 
ern pine beetle spot yielded 14-5  add i t i ona l  
deer-days o f  f o o d ,  The w s i t i v e  impact a lso  
i ncl uded incredsd wood l and edge, Leusc hner 
f 1980) a lso  est imates t h a t  there i s  n wsi t ive  
i n f l uence  on q u a i  h a b i t a t  with increased edge. 

li. David Dwinell, P a t h o l o g i s t ,  USDA Forest Service, butheastern Forest Experiment Sta t i on ,  Athens, 
GA (personal communication) 



The e f f e c t s  on f ish ,  mall mamafs (mice, 
shrews, etc . ) , and l arge mama1 s f opossums, 
s k u n k s ,  etc . ) are poor 1 y understood. Leuschner 
(4980) s t a t e s  t ha t  a " n e g l i g i b l e  net  impact i s  
assumed, based again on lack o f  evidence ra the r  
t h a n  evidence o f  no e f f ec t , "  

The impact o f  t r e e  diseases on other vege- 
t a t i on  and w i l d l i f e  i s  even less understood* 
Diseases l i k e  f us i f o rm  r u s t  k i l l  i nd i v i dua l  
t rees .  Many trees i n  a stand may be affected, 
bu t  not i n  centers ii ke these credted by south- 
ern p i n e  beetle or annosus r o o t  r o t .  Thus, the 
increased open area and edge e f fec t  o f  f us i f o rm  
r b s t  m o r t a l i t y  are d i f f i c u l t  t o  assess. E f f e c t s  
may be s i g n i f i c a n t  on l y  &ere t r ee  losses are 
ve r y  n i g h .  

Annosus r oo t  r o d  on the other hand does 
dffect t r ees  i n  groups due t o  i t s  underground 
spread v r a  r o o t  g r a f t s  and contacts, The poten- 
t i a l  f o r  impacts on ground cover and w i ld1  i f e  
should be s i m i l a r  t o  those o f  smat 1 southern 
p ine beetle spots. 

SURVEY OF SOlllWERN EVALUATION PROJECT PLOTS 

I n  1376 and 1979, general insec t  and 
disease slirveys w r e  conducted i n  three o f  the 
f i v e  pasts i n  the Southern Evaluat ion P ro jec t .  
They i n c l u d e d  Texas, Miss iss ipp i ,  and F l o r i d a  
r i t e s ,  In  addi t ion,  a plot  i n  Louisiana was 
par-tic%lly surveyed. The surveys consisted o f  
l-mile t ransec ts  begun a t  po in t s  along the  
perimeter, A record was kept o f  the insec ts  and 
diseases observed. Pests s p e c i f i c a l l y  ta rge ted  
i n  the survey were I ps  engraver beet les,  south- 
ern p ine  beetle, and black tu rpent ine  bee t l e  
(Cendsoctonus terebrans 31 i v .  1'; annosus r o o t  
r h canker disease, and 
hea r t  r o t  (caused by.!. p i n i ) .  This l i s t  
inc ludes the m a j o r  pests-t a f fec t  managed 
p ine  t imber, A t  the time, n more de ta i l ed  
survey was not possib le.  

By f a r  the mst s i g n i f i c a n t  problem 
observed was fus i fo rm r u s t .  It was present i n  
a l l  l oca t ions  *&ere l o b l o l l y  and slash pines 
occurred. I n  only one case, i n  Miss iss ipp i ,  d i d  
the root r o t  fungus 2. annosum occur. 

Wf t e r  grazing treatments have been imposed 
fo r  sufficient time t o  permit  pest problems t o  
develop, new surljeys probably shou I d  be consid- 
ered. I f  disease problems develop, the poss ib le  
sel at ionships t o  grazing should be analyzed. 
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Watersheds, Socioeconomics, and Forest Pests Discussion 

Question 

For continuity at  the local level, would there be w r i t  in keeping a key person, such as a silvi- 
cul t u r i s t  or other resource person, on the District for longer time periods? 

Response 

The forest Service presently has longer tenure ( 3  to 5 years) for d is t r ic t  personnel than in the past 
mainly for two reasons: (1) economic effects on the employee and ( 2 )  continuity in the job. There i s  a1 so 
a need t o  balance the need for continuity with the need for career devef opment. As the employee moves to 
higher levels of management, i t  i s  important to have experienced different situations; consequently, 
evevone cannot remain in a 1 ocation. 

Question 

Did the economic projections for livestock production pertain to a l l  forested land in the South or 
just to National Forest lands? 

The study was designed for implementation on al l  suitable forested land (pine types) in the South and 
included both pub1 ic and private lands. 

Question 

Did the study consider moving cow herds from pasture to the forest-range or were the herds increased? 
Was the economic benefit reflecting lower production or lower cost of production? 

Response 

The cow herd size was increased on forest-range irrespective of pasture herd movements; however, this  
could be accomplished by moving animals from pasture to forest-range to reduce cat t le  numbers in pasture. 
The model assumption using forest-range resulted in reductions in cost of production. A shif t  from pasture 
to forest-range would reduce cost b u t  not increase beef supply, while additional cows on the forest-range 
shoul d increase the beef supply, which could further aggrevate market surpluses. 

Question 

Would there be a regional sh i f t  in cow herds from West to East? 

A sh i f t  would occur only i f  cost reductions were great enough; however, the maximum cost reductions 
for the U .  S. (based on the model would be too small to cause regional shi f t s .  

Questi on 

Did the cost reductions include going through the feedlot? 

Response 

The reduction was realized because of decreases in the cow-calf production costs prior to the feedlot* 

Questi on 

Was the cost o f  add-i tional management (such as fencing) included in the economic analysis? 

Response 

The cost for fac i l i t ies  and operation included fences, corrals, water, supp1ementaS feeds, and other 
expenses in using the  forest-range resource. 

Question 

Was the cost per AUM computed for the forest-range? Could this  information provide some information 
regarding the controversy over grazing fees on National Forest and private lands? 



The cost per animal could be calculated from the basic data b u t  would have to be tied back t o  specific 
situations for determining grazing fees. The present economic model was nod designed for t h a t  purpose. 

Comments 

I t  i s  suggested t h a t  sediment from small plots be reported i n  grarns o r  kg per m? rather than kg/ha. 
We are talking about soil movement from small plots and not necessarily erosion. Erosion reflects impov- 
eri shment of the s i t e  and what i t  does to water qua1 i t y .  Mater qua1 i ty sshoul d be i n  terms of sediment con- 
centration and not yields that normalizes the data. For example, a base rate f o r  Ioblolly pine f r o m  East 
Texas through the Piedmont i s  about 14 lblacre-inch runoff, which gives wide rates of sediment production 
in tonsJacre depending on the year and runoff. 

Similar small plot data have been rfported for 15 years in lb/acre or kg/ha. i t  i s  not that important 
whether i t  i s  reported in lblacre or glm . I t  i s  a relative rate and basically used as an index and not as 
a loss. 

For comparisons, sediment yiel ds off agricultural lands (which are measured in tons/acre) far exceed 
the small amounts from forestry or grazing of woodlands. For  example, on large watersheds in northern 
Florida (Bradford Forest), the sediment, water, and nutrient yields off the actual watersheds were found to  
be mi nor from forest regeneration practices. 
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APPENDIX I f  SOUTHERN EVALUATION PROJECT PRESEMTMIONS 

T h e  following i s  a l i s t  of presentations made a t  
various meeti ngs. 

Anderson, M. E. ;  Conner, R ,  N. 
Dialects  and syf 1 able s t ruc tu re  o f  three East 
Texas cardi naf popul a t i  ons. Annual tneeti ng Wi 1 son 
Orni tho1 ogical Society 1982 May; B1 acksbury, VA. 

Byrd, N. A. 
Pr ivate  'land grazing on f o r e s t  lands. Annual 
meeting o f  Southern Section, Society f o r  Range 
Management; I981 Deceinber 11; Gulfport ,  MS. 

Conner, R. N. ; Anderson, M. E . ;  nickson, J .  6. 
Re1 a t i  onshi ps among cardinal (Cardinal i s - car-  
di na1 i s )  t e r r i t o r y  s ize ,  vegetation,  song, and 
nesting success. Annual meeti ng American 
Urni tho log i s t s  Union, 1982 October; Chicago, IL. 

Conner, R. N.; Dickson, J .  G . ;  Williamson, J ,  H. 
Comparisons of two census techniques and mist net 
captures.  Annual meeting Wi l son Orni tho1 ogi cal 
Society,  1982 Nay; Blacksburg, VA. 

Dobrowolski, 3 .  P . ;  Blackburn, W. H . ;  Grelen, H.  E .  
I nf i 1 t r a t i o n  r a t e s  and water qual i ty  of 1 ongl eaf 
pine/bluestem range following 22 years  of seasonal 
burning. 37th annual meeting of the  Society fo r  
Range Management; 1984 February 12-17; Rapid City, 
SD. Denver, 60: Society fo r  Range Management. 

Howell, J .  W.;  S t u t h ,  J .  W ,  
The e f f e c t  of canopy and so i l  on the  n u t r i t i v e  
value of eastern l i t t l e  bluestem. 36th annual 
meeting of the Society fo r  Range Management; 
1983 February 14-17; Albuquerque, NM.  Denver, 
CO: Society fo r  Range Management. 

Hovis, J .  A. 
Population biology and hab i t a t  c h a r a c t e r i s t i c s  of 
red-cockaded woodpeckers in  northern Florida pine 
fo res t s .  Annual meeting of The Wilson 
Orni tho1 sgica l  Society; 1982 May 6-9; Bl acksburg, 
VA. 

Hunter, T.  K . ;  Blackburn, W ,  H . ;  Pearson, H .  A. 
Assessment of i ntensi ve s i  1 vi cul t u r a l  pract i  ces 
and l ivestock grazing on watershed parameters, 
Ki sa t ch ie  National Forest ,  Louisiana. 37th 
annual meeting of the Society fo r  Range 
Management; 1984 February 12-17; Rapid City,  SD. 
Denver, CO: Society f o r  Range Management. 

Pearson, ti. A. 
Southern Forest  Range Evaluation Projec t .  
cooperative Multiple Use Southern Fores t  Range 
Workshop. 1980 October 7 ;  Lufkin, TX. 

Do1 ezel , R e  
Soi l  s of the forest-range projec t ,  Angel ina 
National Forest ,  San Augustine County, Texas. 
Cooperative Mu1 t ip1  e Use Southern Fores t  Range 
Workshop* 1980 October 7 ;  t u fk in ,  TX. 

Blackburn, W ,  HI 
Assessment of 1 i vestock grazing and s i  1 vicul tu re  
pract ices  on water y i e lds  and qual i t y ,  Angelina 
Nati ona1 Forest. Cooperative Mu1 t i  p1 e Use 
Southern Forest  Range Workshop. 1980 October 7; 
t u fk in ,  TX, 

Roath, L, R. 
Grazing management s t r a t eg ies  fo r  f o r e s t  grazing 
eval uation program. Cooperative Mu1 t i  pl e Use 

Southern Fores t  Range Msrkshop. 1980 October 7;  
Lufkin, TX. 

bdhitson, R .  
Economic feas i  bi 1 i ty  of grazing management i n  
East Texas. Cooperati ve Mul t i  pl e Use Southern 
Forest  Range Workshop. 1980 October 7; Lufkin, TX 

Smeins, F. E .  
Vegetation inventory in the loblo1 1y-shortleaf 
pine type, Angel i na National Forest ,  Texas. 
Cooperative Mu1 t i  pl e Use Southern Forest Range 
Workshop. 1980 October 7 ;  Lufkin, TX. 

Flee t ,  R .  R .  
Ef fec t  of multiple-use fo res t  range management on 
the herpetof auna. Cooperative Mu1 t i  pl e Use 
Southern Forest  Range Workshop. 1980 October 7 ;  
Lufkin, TX. 

Whiting, R .  M.;  F l ee t ,  R .  R .  
Inventories of b i rds  and small mama1 s. 
Cooperative Mu1 t i  pl e Use Southern Forest Range 
Workshop. 1980 October 7 ;  Lufkin, TX. 

S i t e s ,  W .  H .  
Survey of f i v e  grazing plots  t o  determine the  
inc ident  and damage caused by disease organisms 
and insects .  Cooperative Multiple Use Southern 
Forest  Range Workshop. 1980 October 7;  Lufkin, TX 

Byrd, N .  A.  
Application of r e s u l t s  of the Southern 
Forest-Range Eva1 uation Study. Cooperative 
Multiple Use Southern Forest  Range Workshop. 
1980 October 7; Lufkin, TX. 

Lundgren, G .  K . ;  Conner, J .  R. ;  Pearson, H. A.  
Economics of f o r e s t  1 and grazing; prel imi nary 
analysis.  1982 workshop on fo res t  grazing f o r  
resource leaders;  1982 March 25; Auburn, AL. 

Pearson, H. A . ;  Halverson, S. D. ;  Byrd, N. A. 
Range management s t ra tegy evaluation in the 
south. 33rd annual meeting of the Society fo r  
Range Management; 1980 February 11-13; San Diego, 
CA. Denver, CO: Society fo r  Range Management. 

Pearson, H .  A , ;  Walverson, S. D.;  Byrd, N. A. 
Fores t  range evaluation in southeastern United 
S ta t e s .  X IV International  Grass1 and Congress; 
1981 June 12-24; Lexington, K Y .  

Peterson, J .  H.; Pearson, H. A. ;  Snow, R .  W. 
Social  aspects of southern f o r e s t  grazing: a 
p i l o t  project .  Annual meeting Society o f  Applied 
A n t h r o p o l o ~ ;  1982 March 13; Lexington, KY, 

Repenning, R. W.; Labisky, R .  F, 
Effec ts  of even-age timber managemnt on the  
breeding bi rd  community of longleaf pine f l a t -  
woods. Annual meeting of The Mi1 son 
Ornithological Society; 1984 May 31-June 2;  
Wilmington, NC. 

Wood, J .  M. 
Nutr i t ive  value of browse re la ted  t o  soi l  and 
overstory character$ s t i c s  i n  north Fl orida pine 
p lanta t ions .  36th annual meeting of the Society 
f o r  Range Management; 1983 February 14-17; 
Albuquerque, NM. Denver, 60: Society fo r  Range 
Management. 
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Texas: Lob1 of ly-Short1 eaf Pi ne Type 

Dslezel , R.  ; Holt., T *  1979. Angel ina National Forest study area soil survey in San 
Augustine County,  Texas, Nacogdoches, TX: USDA Soil Conservation Service, Soil 
Survey 2epord. 69 p. 

Smeins, F, E . ;  Hinton, d .  Z. 1981. Vegetation inventory in the loblolfy- shortleaf 
pine type, Anyeljna National Forest. College Station, TX: Texas A & M Universi.&_v, 
Progress Report, 142 p. 

Smei ns, F, E. 1882. Vegetation inventory in the loblol 1y-shortleaf pine type, Angel ina 
N a t i o n a l  Forest. College Station, TX: Texas A & M University . Final Report. 38 p, 

BeWaven, M a ;  Blackburn, W. M.  1980. Assessment of nonpoint source pollution from 
intensive forest practices in East Texas. College Station, TX: Texas A & M 
Uni versi Lye Progress Report, 37 g,  

Hunter, T. K.; Blackburn, W. H.; Knight, R. Weichert, A. T e  1981. Assessment of nan- 
point source pollution From livestock grazing on intensive managed forest in the 
Southeast. College Station, PX: Texas A & M University, Progress Report. 57 p, 

Fuchs, C -  R . ;  Gray, t* D. 1982. Soil survey of a small forested watershed on non- 
paint source loading in San Angustine County, Texas. USDA Soil Conservation 
Service. Soil Survey Report. 45 p. 

Blackburn, W. H. 1982. Status report of cooperative watershed research projects between 
Texas Agricultural Experiment Station, Southern Forest Experiment Station and Angelina 
and C i salchie National Forests, College Station, TX: Texas A & 14 University. 
Progress Report. 5 p. 

Blackburn, W. M. 1983. Resume of work accomplished. College Station, TX: Texas A & M 
University. Progress Report. 30 p, 

Hunter, T. K . ;  Blackburn, W. H . ;  Weichert, A. T.; Dobrowolski, J, P. 1983. Effect 
of forest s i t e  preparation and livestock grazing on stormflow and water quality 
in the southeast. College Station, TX: Texas A & M University. Texas Water 
Resources Institute. Interim Progress Report. 100 p. 

Dobrowof ski, J .  P,; Bf ackburn, W. H I ;  Grelen, H.  E. 1985. Effects of long term 
burni ng on the hydro1 ogi cal and chemi cal properties of southeast forest soi 1 s. 
College S t a t i o n ,  TX: Texas A & M University, Final Report, 370 p .  

Hunter, T, K.; Elackburn, W. H e ;  DeWaven, M, G. ;  Weichert, A. 1. 1984, Assessment of 
nonpoi n t  source pol l u t i  on Prom i ntensi ve si  1 vicul turaf practi ces a n d  l i vestock 
g r a z i n g  i n  southeast  forests. Coll ege Station, TX: Texas Water Resources Insti Lute, 
Texas A & M University. Interim Progress Report TR-132. 111 p. 

Hunter, T. K,; Blackburn, W. H . ;  Nieber, 3 .  L.; DeHaven, M. G . ;  Weichert, 8 ,  T.; 
Wwang, J. B.; Fazio, P. M. ;  Wood, J ,  C .  1984. Assessment of nonpoint source 
pollution from intensive s i  lvicul tural practices and 1 ivestock grazing in 
southeast forests. College Station, TX: Texas Agricultural Experiment Station. 
Texas A & M University. Annual Progress Report. 140 p. 
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Texas: Lob1 01 ly-Short1 eaf Pi ne Type j conti nued) 

Blackburn, W. H . ;  Wood, J .  C * ;  Weichert, A. T , ;  Fazio, P. N. ;  Neville, M. B. 1986. 
Assessment of water y i e l d  and qua1 i ty  from intensive s i  1 vicul tu ra l  pract ices  and 
1 i vestock grazing in  southeast  fo res t s .  Col lege Sta t ion,  TX: Texas Agricul tura l  
Experiment Sta t ion,  Texas A & M University. Annual Progress Report. 198 p. 

Blackburn, W. W.; Wood, J .  6.; Pearson, H.  A * ;  Weichert, A. T.; Fazio, P.  M. 1986. 
Assessment of water y i  e l  ci and qua1 i ty  from intensive s i  1 vicul tu ra l  pract ices  and 
l ives tock grazing in southeast  fo res t s .  College Sta t ion,  TX: Texas Agricultural 
Experiment Sta t ion,  Texas A & M University. Annual Progress Report. 223 p. 

Stuth ,  J .  W.; Howell, J ,  1982. Nutr i t ive  value of eas tern  l i t t l e  bluestem and 
sweetgum i nfl uenced by canopy and soi 1 . Go1 1 ege S ta t ion ,  TX : Texas Agri cul tura l  
Experiment S ta t ion ,  Texas A & M University. Final Report. 92 p. 

F lee t ,  R .  R .  1982. Effect  of mu1 t ip le-use  fo res t  range management on small animal 
population. Macogdoches, TX: Stephen F. Austin S ta t e  University. Fi na1 Report. 
155 p. 

Whiting, R. M.; Fleet ,  R .  R .  1985. Small animal population inventories on a mixed 
pine-hardwood f o r e s t  of e a s t  Texas. Nacogdoches, TX: Stephen F. Austin S ta t e  
University. Final Report. 396 p. 

Conner, R. N . ;  Fisher,  C. D . ;  Pearson, H.  A. 1982. Inventory of cardinal song and 
nes t s  in  three d i f f e ren t ly  aged mixed pine hardwood stands. Nacogdoches, TX: 
Stephen F. Austin S ta t e  University. Final Report. 4 p. 

Roath, L .  R. 1981. Development of a grazing management plan fo r  the  f o r e s t  grazing 
evaluation projec t ,  Angelina National Forest. College Sta t ion,  TX: Texas A & M 
University. Progress Report. 23 p. 

Roath, L. R ;  Pearson, H e  A.  1986. Forage u t i l i z a t i o n  techniques. College Sta t ion,  
TX: Texas A & M University. Final Report. 41 p. 

Louisiana: Lob1 01 ly-Short1 eaf Pi ne Type 

Ki lpat r ick ,  W. W. 1979. Soil  survey of the Range Management research un i t s ,  Grant 
Parish.  Alexandria, LA: USDA Soil  Conservation Service. Soil  Survey Report. 30 p, 

Noble, R .  E . ;  Reed, D. P. 1981. Vegetation inventory in loblol ly-shor t leaf  pine 
type near Dry Prong, L A .  Baton Rouge, LA: Louisiana S t a t e  University. Final 
Report. 257 p. 
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Williams, K. L. 1982. Inventory of the species, d ive r s i ty ,  and numbers of amphibians 
and r e p t i l e s  on se lec ted  lob101 ly-shortleaf pine and longleaf-slash pine stands 
(pre-treatment phase). Natchi toches, LA: Northwestern S t a t e  University. Final 
Report. 31 p. 

Hamilton, R e  B . ;  Ellsworth, S. W.;  Smith, J .  C.;  Lester ,  G. 1983. Bird and mammal 
evaluations on the  Louisiana lob1 01 ly-shortleaf pine range projec t .  Baton Rouge, 
LA: Louisiana S t a t e  University. Final Report. 3 p. 

Louisiana: Long1 eaf-Sl ash P i  ne Type 

But ler ,  L .  1979, Soi 1 survey, Vernon, Ki sa tchie  National Forest .  Soil Conservation 
Service. Soil  Survey Report. 26 p. 

Pearson, ti. A * ;  Grelen, H. E . ;  Roll ins,  D .  8. ;  Parresol ,  B. R .  1984. Soil vegeta- 
t i on  corre la t ion  in  the  longleaf pine type of Louisiana. Alexandria, LA: Southern 
Fores t  Experiment Sta t ion.  Final Report. 75 p. 

Williams, K .  L.  1982. Inventory of the species,  d ive r s i ty ,  and numbers of 
bians and r e p t i l e s  on se lec ted  lob101 ly-shortleaf pine and 1 ongleaf-sl ash pine 
stands (pre-treatment phase). Natchi toches, LA: Northwestern S t a t e  University. 
Final Report. 31 p. 



Louisiana: Lonsl eaf-S1 ash Pine T Y D ~  (continued) 

Williams, K .  L.; Mullin, K ,  1982. Inventory of the species, diversity, and numbers 
of mnama1 s on se1 ected long1 eaf-sl ash pine stands. Natchi toches, LA: Northwestern 
State University. Final Report. 27 p. 

Hamilton, R. 6 . ;  Ytirkunas, V, 6. 1884. Bird inventories of longleaf-slash pine 
forest, Vernon District, KNF. Baton Rouge, LA: Louisiana State University, 
Final Report. 163 p. 

CA- 19-398 
1701-4.19 

Johnson, M. K .  1983. Tracking station assessments. Baton Rouge, LA: Louisiana State 
University. Final Report. 14 p. 

Johnson, M. K. 1982. Track stations on the Palustris Experimental Forest. Baton 
Rouge, LA: Louisiana State University. January-February Progress Report. 3 p. 

Johnson, M. K.  1982. Track stations on the Palustris Experimental Forest. Baton 
Rouge, LA: Louisiana State University . April-May Progress Report. 6 p. 

Johnson, M. K.  1982. Track stations on the Palustris Experimental Forest* Baton 
Rouge, LA: Louisiana State University. July-August Progress Report. 2 p. 

Johnson, M. K. 1982. Track stations on the Palustris Experirnental Forest. Baton 
Rouge, LA: Louisiana State University. October-November Progress Report. 16 p. 

Mississippi : Long1 eaf-Sl ash Pi ne Type 

Davis, 8. E .  1979. Soil survey of designated portion of DeSoto National Forest in 
Stone County, Mississippi . USDA Soil Conservation Service. Soil Survey Report. 
49 p. 

Hurst, G .  A , ;  Stewart, A. W.; Pearson, H .  A. 1981. An inventory of vegetation in 
1 ongleaf-slash pine type in i4i ssi ssippi . Mississippi State, MS: Mi ssissippi State 
University. Final Keport. 122 p. 

Johnson, M. K . ;  Perkins, C.  J.;  Wolfe, J. L , ;  Pearson, H.  A. 1981. Baseline 
i nventory of mammal s and bi rds on DeSota National Forest. Mi ssi ssippi State, 
MS: Mississippi State University. Final Report. 53 p. 

Wolfe, J .  L.; Lohoefener, R. R .  1980. Inventory of amphibians and reptiles on two 
range units of the range evaluation project, DeSota National Forest. Wavel and, 
MS: Southern Ecology Laboratory. Final Report. 22 p. 

Lohoefener, R .  R .  1981. Herpetological studies, Southern Evaluation Project, DeSoto 
National Forest, Mississippi. NSTL Station, MS: National Space Technology 
Laboratories. Mississippi State University Research Center. Final Report 58 p. 

Lohoefener, R .  R. 1982. Results of the herpetofauna census, Southern Evaluation 
Project, DeSoto National Forest, Mississippi. Mississippi State, MS: Mississippi 
State University. Final Report. 41 p. 

Wo1 fe, 3 .  L .  1981. Base1 ine inventory of small mamfilal s on a National Forest Site 
in Mississippi . Wavel and,  MS: Southern Ecology Laboratory. Fi na1 Report. 13 p. 

Wolfe, J ,  L.; Lohoefener, R .  R. 1982. Small mammals on five DeSoto National Forest, 
Mississippi. Mississippi State, MS: Mississippi State University. Final Report. 
43 p. 

Wolfe, J ,  L.; Lohoefener, R. R .  1981. Pretreatment assessment of fish diversity 
and relative abundance of four range units of the Southern Evaluation Project, 
DeSoto National Forest, Mississippi. Waveland, MS: Southern Ecology Laboratory. 
Final Report. 18 p. 

Watson. V .  H.; Knight, W. H.; Pearson, X. A. 1981. Shade tolerance potential of 
grass and  legume germplasm for use in the southern forest range. Mississippi 
State University , Agricultural Research Service, Forest Service. Final Report. 
25 p. 



Mi ssi ssi P P ~  : Ion41 eaf-Sl ash Pi ne T v ~ e  (conti nued 1 

Wagedorn, C.; Knight, W. E .  1981. Evaluation of subclover in a forested environment. 
Nissi ssippi State, MS: Mi ssi ssi ppi State University. Fi na1 Report. 6 p. 

Marshal l , R e  A. 1982, A cul Guraf resource survey of study area 4 ,  DeSoto NF, 
U: C 1 l  e-<cr+nnt t p p g l  Missis~ippj S ta te ,  MS: NSssissippi S ta t e  University, Preliminary 
Report. 30 p. 

Snow, R e  W. 1982. Selected demographic and agricul tural characteri s t ics  of Harrison 
and Stone counties, NS, an example of secondary baseline data analysis for the 
SEP, Mississippi S ta te ,  MS: Mississippi State University. Prel iminary Report. 84 p. 

Snow, R ,  W. ; Peterson, J . M. 1981, Soci a1 assessmentlcul tural heritage data col lection 
and anal y s i  s framework for the SEP. Mi ssi ssi ppi State, MS: Mi ssi ssi ppi State 
Uni versi ty. Prel imi nary Report. 49 p. 

Atkinson, J .  R . ;  Peterson, 3. H . ,  J r .  198f. Historical and social trends in southern 
forest grazing. Mi ssi ssipgi State, MS: Mississippi State University, Preliminary 
Report. 19 p. 

Peterson, J .  H . ;  Pearson, H e  A. 1982. Social assessment and cultural heritage component 
f o r  the SEP, Mississippi State, MS: Mississippi State University. Final Report. 205 p. 

Fl ori da: Lsnal eaf-Sl ash Pi ne T V D ~  

Tanner, G .  W.; Terry, W. S. 1982. Vegetation inventory in the longleaf-slash pine 
forest type, Apal achicol a National Forest. Gainesvi 1 le ,  FL: University of Florida. 
Final Report. 242 p. 

Tanner, G .  W.; Terry, W. S. 1982. Inventory of nutritional quality of major dietary 
components of damesti c herbi vores on the Apal achicol a National Forest, Fl ori da. 
Gainesville, FL: University of Florida. Final Report. 48 p .  

Labisky, R .  F.;  Wovis, 3. A.; Repenning, R e  W.; White, D. J .  1983. Wildlife inventory 
on the Apalachicola National Forest, Florida. Gainesvil l e ,  FL: University of 
Florida. Final Report. 171 p.  

S U D D O ~ ~  Studies 

Sites,  W. ti. 1982- Disease and insect conditions in three (Angelina, Biloxi, and 
Apal achicola Ranger Di s t r i c t s f  of five of the forest-range project plots. 
Asheville, NC: USDA Forest Service, Southeastern Area State and Private Forestry. 
Final Report. 3 p. 

Conner, J .  R . ;  Lundgren, G .  K. 1983. Economic consideration of livestock production 
in southern Forests. Co1 lege Station, TX: Texas A & M University. Final Report, 18 p .  

Haney, ti. b . ;  Westman, W. W. 1980. Economic guidelines for adding beef and ca t t le  to 
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The r e s u l t s  o f  43 research pro jec ts ,  whi ch evaluate t h e  f l o ra ,  fauna, watersheds, soci  oeconomi cs, and 
f o r e s t  pests loca ted  on t h e  southern Nat iona l  Forests, were presented and discussed i n  4 major categor ies:  
Management Out1 ook and Eva lua t i  on, Lob101 l y -Sho r t l ea f  Pi ne Type, Long1 eaf-Sl ash Pi ne Type, and Watersheds, 
Soci oeconomi cs, and Fores t  Pests. 




