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O bservations on the Offshore Benthic Flora in the Gulf 
o f M exico off Pinellas County, Florida1

R. C. P H ILL IPS  and  V. G. SPRINGER

Florida S ta te  Board of Conservation M arine Laboratory2 
M aritim e Base, Bayboro Harbor, S t. Petersburg

T he Floridian Plateau is tha t projection of N orth America which 
separates the deep water of the Atlantic Ocean from the deep water 
of the Gulf of Mexico (Vaughan, 1910). According to Cooke (1945) 
the Plateau includes both the State of Florida and an equally great 
or greater area tha t lies submerged in water less than 50 fathoms 
deep. G unter (1929) called this submerged portion the Florida Shelf. 
T h e  shelf width in the vicinity of Pinellas County is approximately 
105 miles. T he offshore slope is gradual in certain areas and at a 
distance of 40 miles offshore in the Gulf of Mexico the bottom  may 
be under approximately 100 feet of water.

T he present report contains a  discussion of the benthic algal flora 
collected 9 - 2 0  miles offshore a t depths from 35 - 60 feet. I t  is not 
known if attached algae occur to the offshore edge of the shelf, how
ever, the fact tha t they are found so far offshore is significant. I t  is 
probable that algal growth will be found a t distances further offshore 
and in water deeper than investigated at the present.

Several papers contain inform ation on the m arine algae of the 
Gulf coast of Florida. These are: Taylor (1928, 1936, 1954, 1954a), 
Nielsen and M adsen (1949, 1949a), M adsen and Nielsen (1950), 
H um m  (1953), and Earle (1956). H um m  (1956) listed algal records 
from inshore and offshore waters in an unpublished general check
list of the St. Georges Sound-Apalachee Bay region in northwest 
Florida. Excepting H um m  (1956) and Taylor (1928), all the other 
papers cited here concern work confined to  bay and close-shore 
waters.

A cknow ledgm ents.— Sincere apprecia tion  is accorded to Dr. H . J. H um m , 
Duke University, who identified H alym enia  pseudofloresia and to Dr. G. J. 
H ollenberg, H opkins M arine  S tation, for the identification of Lophosiphonia  
scopulorum . W e thank  D r. P. C. Silva, U niversity  of Illinois, for the  identifica
tion of m ateria l of C odium . T h e  senior au th o r is responsible for all o ther 
specific determ inations. Dr. R obert N. G insburg, Shell D evelopm ent Com pany 
geologist, kindly exam ined samples of the  reef lim estone. A ppreciation  is ex
pressed for the use of unpublished w ater tem pera tu re  d a ta  to the  St. Petersburg 
F ield S tation , U .S. Fish and  W ildlife Service. M r. Bill M ay, D irector, and  M r. 
Jo h n  F inucane were m ost generous in allowing the use of this inform ation. Dr. 
R . T . K irk , St. Petersburg optom etrist, kindly allowed us to use his boat for the 
purpose of o u r collecting.

1 Portions of this p ap er were read  a t the T w enty-fourth  A nnual M eeting of 
th e  F lorida  Academ y of Sciences, 20 February  1960.

2 C ontribu tion  No. 43.
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M e t h o d s  a n d  M a t e r ia l s  
T he reef areas were located with the aid of a fathometer. SCUBA- 

type diving equipment was used in collecting, and thus we believe 
that adequate sampling was m ade at most stations. T he first few 
collections are doubtfully representative as the perfection of the use 
of the diving gear was of prim e concern. Algae collected by the 
junior author were incidental to the collection of fishes, but usually 
a concerted effort was made to obtain a  thorough sample. T he im
portance of the use of SCUBA equipm ent cannot be overemphasized, 
for it represents the contrast between visual observation and the aim
less wanderings of the collecting dredge. Collection periods of one- 
half hour to two hours were allowed with the use of the diving 
equipment.

A small chipping ham m er was used at times to aid in the removal 
of the more firmly attached plants. While in the water the collected 
algae were retained in a small-mesh nylon bag. Preservation was 
made in ten per cent formalin upon return to the boat.

Eight collections were m ade in 3 5 - 4 0  feet depths and 12 in 
45 - 60 feet depths during a one year period. T he collections have 
been lumped into these two depth ranges, owing to the assemblage 
of plants found in each. I t  is possible that further study will reveal 
a “continuum ” of plant distribution from shallower depths to  the 
deeper depths rather than  the sharp difference in floral composition 
tha t is now evident.

U pon return to the laboratory the algae were identified and 
m ounted on herbarium  sheets for perm anent retention in the Labora
tory’s herbarium. T hirty  of the microscopic forms were unfortunately 
discarded after the identification (footnoted in Table I I ) .

D e s c r i p t i o n  o f  t h e  H a b it a t

Most of the stations were located 240° (magnetic) off Johns Pass, 
M adeira Beach. Some stations were m ade a t 230°, 235° and  245° off 
Johns Pass, and one station was located 70° off the southern tip of 
Egmont Key, approximately 9 miles offshore. T he 35 - 40 feet depths 
were located approximately 9 - 1 2  miles offshore, and the 45 - 60 feet 
depths were located approximately 1 3 - 2 0  miles offshore.

Three types of substrates were encountered. T he first, a flat, shelly 
and sandy bottom, was generally unproductive, but this bottom type 
a t one location a t a depth of 40 feet was found to support a network 
of Caulerpa sertularioides. Collecting was not done on this type of bot
tom, owing to its general unproductiveness. T he second type substrate, 
an artificial one, consisted of the metallic wrecks of ships. This type 
was observed to be receptive to algal colonization, and macroscopic 
red algae were much more abundant on these structures than on rocky 
reefs. T he third type substrate, limestone reefs with heavy incrustations, 
supported an abundant and varied algal flora. These reefs rise on the 
average from three to four feet above the rubble and sandy bottom. 
Most of the collections were m ade on these reefs. Dr. Robert N.
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Ginsburg described a sample of this limestone as a dolomitic cai
carense, possibly of Tertiary age. T he area covered by individual 
reefs varied from a few hundred square feet to an  estimated several 
thousand square feet.

T he reefs occur in  depths from about 15 feet a t one-half mile off
shore to a depth and distance as yet undetermined. Operators of fish
ing party boats report the sporadic occurrence of reef type silhouettes 
on their fathometers to distances of a t least 50 miles out. Jordan 
(1952) reported a distinctive reef formation 100 miles northwest of 
T am pa Bay in depths of 18 - 3 0  fathoms. I t  is possible tha t these reefs 
are an extension of the same formations which we studied.

T he reefs in the 15 feet depths were not studied because the tu r
bidity of the water limited visibility to  but a few feet or less.

T he area surrounding those reefs studied was always covered by a 
very fine silt which was easily disturbed and would obscure the area, 
requiring several minutes to clear. This silt was more abundant a t the 
shallower depths. Rubble of shell and pieces of limestone surrounded 
the reefs. A very soapy type limestone was once noticed under this 
rubble.

A portion of the m aterial incrusting a reef was examined in the 
laboratory. T he structure was found to consist of an unknown black 
organic crust overlying a pink crust of Lithothamnion syntrophicum  
which was in cystocarpic state. This algal crust was solid but was also 
present as flecks to  a depth of 4 mm from the surface. O ther organic 
m aterial found in the upper 4 mm were: filamentous red and blue- 
green algae, bryozoans, and worm tubes. In  some parts the rock was 
riddled by the tubes of polychaetous annelids and pholadids. M ajor 
incrusting forms on the reefs also included the mollusks Arca  and 
Spondylus,  and a num ber of alcyonarians and small hard corals.

Bottom detritus was dissolved in nitric acid. A residue remained 
which consisted of sand-like particles 105 - 2 10/a in diameter, w ith a 
few particles ranging from 1300 - 1400/i in diameter. A very minute 
portion of the residue appeared to be organic in nature.

A lthough no Secchi disc readings were made, it was observed that 
the w ater was always m uch clearer in the 45 - 60 feet depths than in 
the 35 - 40 feet depths. This is related to  the more abundant accumu
lation of silt around the reefs in the shallower depths and the fact 
th a t deeper waters are less subject to  turbulence. Lateral visibility in 
the shallower depths was estimated to be about 10 - 20  feet. Once 
during a period of 20 m ph northwest winds visibility was less than 
one foot on the bottom at 35 feet. In  depths of 45 - 60 feet the lateral 
visibility was about 35 - 40 feet and never was as poor as in the 
35 - 40 feet depths.

T he St. Petersburg Field Station, U. S. Fish and Wildlife Service, 
initiated monthly hydrographic sampling stations in the Gulf of 
Mexico west of Egmont Key in October, 1958. Egm ont Key is ap
proximately 11 miles south of Johns Pass. Both surface and bottom 
temperatures, taken during the study, were generously contributed for
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use in this paper. During the period of October, 1958, through Sep
tember, 1959, the m onth of coldest water was January. In  this 
m onth the surface reading was 13.7°G. and 15.8°G. in approximately 
35 feet of water, 10 miles west of Egmont Key; a t 20 miles west of 
the Key, in approximately 55 feet of water in January, 1959, the sur
face reading was 15.2°C. and 16.5°C. at the bottom. T he warmest 
m onth was July, 1959. At 10 miles offshore the surface reading was 
30.6°C. and was 30.6°C. in 35 feet of water; a t ‘20 miles offshore the 
surface reading was 30.2°C. and 30.1°C. in 55 feet of water. The 
most conspicuous element in this da ta  is the lack of differential be
tween surface and bottom temperatures in both depths throughout 
the year. T he tem peratures were taken in the field by a Whitney 
Thermistor, a continuous recording device. Because of the lack of 
information on bottom water temperatures in the Gulf of Mexico, the 
temperatures recorded for the two above described locations will be 
listed in Table I.

A surface current of about 2 m ph was usually present in  the area 
studied. W hen present the direction of the current was always toward 
the north.

R e s u l t s

T he species list and data are given in Table II . T he following ab
breviations are used to denote abundance : V  —  very common, U  — 
uncommon, C—common, R — rare. A blank in this column indicates 
that no observations were made.

All plants were either attached to the bottom, to other algae, or 
occurred entangled among other algae.

A total of 158 taxa of algae were obtained. O f these, eight were

T a b l e  I.— W ater tem peratures (unpublished d a ta  from  St. Petersburg 
Field Station, U .S. Fish and  W ildlife Service)

35 feet deep 55 feet deep
D ate Surface Bottom Surface Bottom

O ct. 1958 29.0 29.0 29.0 29.0
Nov. 1958 23.0 23.0 24.5 25.1
Dec. 1958 21.5 21.9 22.3 22.6
Jan . 1959 13.7 15.8 15.2 16.5
Feb. 1959 19.4 19.0 21.0 17.0
M ar. 1959 18.7 18.7 20.4 20.1
Apr. 1959 20.7 20.0 20.1 19.4
M ay 1959 23.9 23.6 23.9 22.0
Jun . 1959 27.9 27.8 27.5 26.6
Ju l. 1959 30.6 30.6 30.2 30.1
Aug. 1959 28.9 28.9 29.4 29.8
Sep. 1959 27.9 28.1 28.1 27.8
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identified only to genus and one only to the family because the 
specimens lacked critical taxonomic characters.

Ninety-five taxa were found a t the 35 - 40 feet stations, of which 
seven were identified only to genus. One hundred and eleven taxa 
were found at the 45 - 60 feet stations of which six were identified 
only to genus and one only to the family.

Species found only on the metal wrecks are footnoted in Table II. 
Caulerpa sertularioides was found on sand on June 18, 1958. All 
other collections came from the limestone reefs.

T a b l e  I I .— Species list

o
t í  <L>

'S.
T3 J*

D epth  J; •& R eproductive
Species — feet D ate  <; pq state
C Y A N O P H Y C E A E
Anacystis marina

Dr. & D aily1 55-60 5-X-58 R *
*C alothrix pilosa H a rv .3 
*H ydrocoleum  penicil

40 7-X II-58 U *

la tum  T ay lor2 50 2-V-59 C *
Lyngbya confervoides C. Ag.2 60 9 -V III-58 *

L . gracilis (M en eg h .) Rab. 35 8-II-59 G *
55 31-1-59 V *
55-60 5-X-58 V *

L . majuscula  H arv .2 35
55

17-V III-58
7-X-58

*
*

*L. m eneghiniana
55-60 21-X-58 V *

K utz. Gom. 38 14-11-58 c *
L. m itts ii Phillips 40 7-X II-58 V *

*L . rosea T ay lor3 60 9-IX -58 *
L. sordida (Z anard . ) Gom. 35 3-1-59 c *

35 8-II-59 u *
38 14-11-59 u *

L. sordida  fa. bostrychi
40 7-X II-58 u *

cola (C rouan) G om .1 
M astigocoleus testarum

55-60 5-X-58 u *

Lagerheim 2 

M icrocoleus chthonoplastes

38
55

14-11-59
31-1-59

V
u

(FI. D an .) T h u r. 
Phorm idium  papyraceum

40 7-X II-58 u *

(C . Ag.) Gom.
P. subm em branaceum

50 2-V-59 c *

(A rd. et Straff.) G om .3 
Plectonem a nostocorum

45-50 23-X I-58 u *

Born. 38 14-11-59 V *
40 7-X II-58 V *
55-60 5-X-58 c *
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
— feet D ate A

bu
nd

an
ce <D

as
.2* R eproductive 
¿j' state

Skujaella  th iebautii
D eT oni3 45 29-VI-58 C

Spirulina  subsalsa O erstedt
fa. oceanica (C rouan)
Gom .1- 2 55-60 5-X-58 u *

C H L O R O P H Y C E A E
Acetabularia crenulata

L am x.2 40 18-VI-58
* A vrainvillea asarifolia

Btírgs.1 55-60 5-X-58
*A . nigricans Decaisne 55 7-IX -58
*Bryopsis plum osa

(H uds.) C. Ag. 35 7-II-59 R *
Caulerpa crassifolia

(C . Ag.) J . Ag. fa.
m exicana  (Sonder) J . Ag. 38 14-11-59 U

45 29-VI-58
C. crassifolia

(C . Ag.) J . Ag. fa.
typica  (W eber) BfSrgs. 40 7-X II-58

55 7-IX-59
55-60 5-X-58

C. cupressoides (W est)
C. Ag. var. elegans
(C ro u an ) W eber 45-50 23-XI-58 u

C. paspaloides (Bory)
Grev. var. typica  W eber. 35 13-V II-58

C. pelta ta  (T u rn .)  Lam x. 60 19-V III-58 •
55 7-IX -58
55-60 21-IX -58
55-60 5-X-58

C. prolifera  (Fjársskal)
Lam x. 35 13-V II-58

C. sertularioides
(G m el.) Howe 40 18-VI-58

35 13-V II-58
39 19-XI-58 V
40 7-X II-58 u
55 31-1-59
60 9-V III-58
55 7-IX -58
55-60 5-X-58

C. sertularioides (G m el.)
H ow e fa. brevipes
(J. Ag.) Sved. 38 19-11-59 u



3 6 8  T h e  A m e r i c a n  M i d l a n d  N a t u r a l i s t  64 ( 2)

T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
— feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

C. sertularioides (G m el.)
Howe fa. longipes
(C . Ag.) Collins 38 19-11-59 U

50 2-V-59 R
*Cladophora glaucescens

(G riff.) H arv. 35 13-V II-58 *
C odium  isthm ocladum

Vick. 35 8-II-59
38 19-11-59 V
35 17-V III-58
39 9-X I-58 R G am etangia
40 7-X II-58 U G am etangia
55 31-1-59 R
50 2-V-59 U
60 9-V III-5 8 *
55 7-IX -58
55-60 21-IX -58
55-60 5-X-58 *

*C. repens ?
(C rouan) Vick 35 8-II-59

60 25-IV-59 R
50 2-V-59 R

C. taylori Silva 35 8-II-59
i 35 13-V II-58

35 17-V III-58
*Derbesia vaucheriaeform is

(H arv .) J . Ag.1 35 17-V III-58 U *

Entocladia w ittrockii W ille 40 7-X II-58 V
*Ernodesm us verticillata

(K u tz .) Bj4rgs.2> 3 40 7-X II-58 R *

H alim eda discoidea
Decaisne 55 7-IX -58

*H . opuntia  (L .) Lam x.
var. typica  B arton 40 18-VI-58

55 27-IV-58 U
*H . scabra Howe 35 13-V II-58

39 9-X I-58 C
40 7-X II-58 V
55 31-1-59 V
58 9-IV -59 V
60 25-IV -58 V
55 27-IV -58 G
50 2-V-59 V
48 24-V-59 V
60 9-V III-5 8 G Sporangia
55 7-IX -58
55-60 5-X-58
45-50 23-X I-58 V
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
— feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

Penicillus capitatus
L am arck2 60 9 -V III-58

55 7-IX-58
U nidentified  species of

C haetophoraceae4 55 27-IV-58 U
* R hipocephalus oblongus

(D ecaisne) K u tz .2 40 18-V I-58
60 9 -V III-5 8
¡55-60 5-X-58

*R . phoenix  (E . & S.) Kutz.
fa. typicus  Gepp. 55 31-1-59

58 9-IV -59 C
60 25-IV-58 V
50 2-V-59 V
48 24-V-59 V
45 29-VI-58 ?
55 7-IX-58
45-50 23-X I-58

R hizoclonium  kerneri
Stockm ayer 35 8-II-59 R *

55 31-1-59 C *
60 25-IV-59 R *

Udotea conglutinata
(Solander) Lamx. 40 18-V I-58

35 13-V II-58
50 2-V-59 U
48 24-V-59 u
60 9-V III-5 8
55 7-IX-58

U. flabellum
(E . & S.) Howe 58 1 l-IV -59 u

155 7-IX-58
55-60 5-X-58

*U . spinulosa  Howe 50 2-V-59 u
* Valonia macrophysa  K utz. 60 25-IV-59 u

55-60 5-X-58

P H A E O P H Y C E A E
Dictyopteris

delicatula  L am x.1» 2» 3 55-60 5-X-58 R
D ictyota

cervicornis Kutz. 55 7-IX-58 R
55-60 5-X-58 R

D. dichotom a
(H uds.) Lamx. 50 2-V-59 R T etrasporic

60 9-V III-5 8
*D. divaricata  Lam x. 55-60 21-IX-58 R

45-50 23-X I-58 C *
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
— feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

D ictyota  sp. 35 13-V II-58 R *
55 7-IX -58 R

*D ilophus alternans J . Ag.3 40 7-X II-58 R

Ectocarpus duchas
saingianus G run .2 40 18-VI-58 * Pleurilocular

sporangia
Ectocarpus sp. 40 18-VI-58 V

45 24-V I-58 V
*Eudesm e how ei T ay lo r3 40 18-V I-58 * Sporangia

E. zosterae (J . Ag.) K ylin3 50 2-V-59 R *

Padina vickersiae H oyt3 40 18-VI-58 A ntherid ia
& oogonia

Sargassum filipendula  C. Ag. 35 3-1-59 V
35 8-II-59 C
38 14-11-59 V
39 9-X I-58 V
40 7-X II-58 u
55 21-1-59 u
55 27-IV -58 c
58 1 l-IV -59 c
50 2-V-59 V

S. filipendula  C. Ag.
var. m ontagnei (Bailey)
Coli. & Hervey 35 8-II-59 u

S. hystrix  J . Ag. var. buxi
fo lium  (C hauv in ) J . Ag. 60 9-V III-5 8

55-60 21-IX -58
S. lend igerum ? (L .) C. Ag. 58 1 l-IV -59 u

55-60 5-X-58
*S. vulgare C. Ag. 45-50 23-X I-58 u
*Spatoglossum  schroederi

(M a rt.)  J . Ag. 35 14-11-59 u
38 14-11-59 u

Sphacelaria furcigera  K u tz .3 45-50 23-X I-58 u

R H O D O P H Y C E A E
Acrochaetium

avrainvilleae  B^rgs. 40 7-X II-58 V * Monospores
A . flexuosum  Vick. 35 3-1-59 c * M onospores
A . netrocarpum  BfSrgs. 40 18-VI-58 *
A . phacelorhizum  Bjirgs.3 55 31-1-59 u *
A . seriatum  Bprgs.3 35 8-II-59 V * M onospores

38 14-11-59 c * M onospores
A . unipes BjSrgs. 55 27-IV-58 u * Monospores
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
— feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

Acrochaetium  sp. 35 13-V II-58 *
60 25-IV-59 C *
50 2-V-59 C *
45 29-VI-58 *

Acrochaetium  sp. 50 2-V-59 C *

Agardhiella tenera :
(J. Ag.) Schmitz 38 14-11-59 c

35 13-V II-58
35 17-V III-58
39 9-X I-58

* A m phiroa  fragilis
sima  (L .) Lam x. 55 7-IX-58 C ystocarpic

*A . rigida Lam x. var.
antillana  Borgs. 60 9-V III-5 8

Botryocladia occi
dentalis (Bfärgs.) Kylin 38 14-11-59 u

35 17-V III-58
39 9-X I-58 u Cystocarpic
40 7-X II-58
48 14-V-59 u
55-60 5-X-58 c

C allitham nion bys
soides A rn o tt3 35 3-1-59 c *

48 31-1-59 u *
C. cordatum  ? B^rgs.1’ 3 55-60 5-X-58 *
C. roseum  (R o th .) H a rv .3 55-60 21-IX-58 *
C allitham nion  sp. 35 17-V III-58 *

55 7-IX -58 *
C eram ium  bys

soideum  H arv .2 40 7-X II-58 V *
C. codii (R ichards)

M azoyer 35 3-1-59 u *
39 9-X I-58 c *
40 7-X II-58 c * T etrasporic
55 31-1-59 u-c *
60 25-IV-59 c *
50 2-V-59 V * T etrasporic

*C. corniculatum  M ont. 39 9-X I-58 c *
55-60 5-X-58 V *

C. deslongcham psii
C hauvin3 45 29-VI-58 *

C. fastig ia tum  (R o th ) H arv .
fa. flaccidum  H. G.
Petersen 40 18-VI-58 * T etrasporic

*C. floridanum  J . Ag. 55-60 21-IX-58 *
C. subtile  J. Ag.2’ 3 55 31-1-59 c *



3 72  T h e  A m e r i c a n  M i d l a n d  N a t u r a l i s t  64 (2 )

T a b l e  I I .— ( c o n t i n u e d )

ojuid CD
T3g -Ö

D epth 3 g. R eproductive
Species — feet D ate <

Qhtí state
C. tenuissim um

(Lyngbye) J . Ag. 35 3-1-59 R *
38 14-11-59 V * T etrasporic
40 18-VI-58 * T etrasporic
35 13-V II-58 *
55 31-1-59 C *
50 2-V-59 u *
48 24-V-59 u *
60 9-V III-5 8 *
55 7-IX-58 V *

Cham pia parvula
(C . A g .) Harv. 35 3-1-59 *

35 8-II-59 R *
40 18-VI-58 *
35 17-V III-58 u *
39 9-X I-58 *
40 7-X II-58 u *
50 2-V-59 R *
60 9 -V III-58 * Cystocarpic
55 7-IX-58 *

C hondria dasyphylla
(W oodw ard) C. Ag.2> 3 40 18-VI-58 Cystocarpic

C hrysymenia
enterom orpha  H arv. 50 2-V-59 R

Crouania attenuata
(Bonne.) J. Ag. 35 3-1-59 U * T etrasporic

60 9 -V III-58 * Cystocarpic,
antherid ia l

55 7-IX-58 * T etrasporic
Dasyopsis antil

larum  H ow e3 38 14-11-59 R T etrasporic
Digenia sim plex

(W ulf.) C. Ag.2 60 25-IX-59 U
*Dudresnaya caribaea

(J. Ag.) Setch.3 40 18-V I-58 * Cystocarpic
Erythrocladia sub

integra  Rosenvinge 38 14-11-59 C *
40 7-X II-58 c *
55-60 5-X-58 c *

Erythrotrichia
carnea (Dillw. ) J . Ag. 35 3-1-59 R *

35 8-II-59 R *
38 14-11-59 C *
40 18-VI-58 *
35 13-V II-58 *
40 7-X II-58 R *
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth 
— feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

60 25-IV-59 U *
55 27-IV-58 C *
50 2-V-59 U *

E ucheum a ancantho-
cladum  (H arv .) J. Ag. 35 13-V II-58

*E. isiforme (C . Ag.) J . Ag. 35 8-II-59 C Cystocarpic
38 14-11-59 u
35 17-V III-58
39 9-X I-58 R
40 7-X II-58 u
55-60 21-IX-58
55-60 5-X-58
45-50 23-X I-58

Fosliella farinosa  (L am x.)
Howe var. solmsiana (Fal-
kenberg) T ay lo r1’ 2 55-60 5-X-58 V *

F. lejolisii
(Rosanoff) Howe 35 3-1-59 V * Cystocarpic

35 8-II-59 V *
38 14-11-59 V * Cystocarpic
40 18-VI-58 *
39 9-X I-58 * Cystocarpic
40 7-X II-58 c *
55 31-1-59 V *
60 25-IV-59 V *
50 2-V-59 V *
60 9 -V III-58 *
55 7-IX -58 *
45-50 23-XI-58 V * Cystocarpic

G elidium  pusillum
(Stackhouse)
L ejo lis1’ 2’ 3 55-60 5-X-58

G oniolithon decutescens
(H eydrich) Foslie2 60 9-V III-5 8

*G. solubile
Foslie & How e2 35 8-II-59 c

50 2-V-59 V Cystocarpic
G oniotrichum  alsidii

( Z anard . ) Howe 38 14-11-59 R *
50 2-V-59 c *

*Gracilaria bursa-
pastoris (G m el.) Silva 40 7-X II-58 u Cystocarpic

*G. cervicornis
(T u rn .)  J. Ag.1 55-60 5-X-58 c Cystocarpic,

tetrasporic
G. cornea J. Ag.2 60 9-V III-5 8

55 7-IX-58
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
— feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

*G. curtissiae J . Ag. 60 9-V III-5 8
*G. cylindrica  Bjárgs.1 55-60 5-X-58

G. ferox  J . Ag. 38 14-11-59 U
40 7-X II-58 U
55-60 5-X-58 V Cystocarpic

*G. mamillaris
(M ont.) Howe 35 17-V III-58

40 7-X II-58 u
G. verrucosa

(H uds.) Papenf. 35 13-V II-58
Gracilaria sp. 38 14-11-59

* Griffithsia
globulifera  H arv. 35 3-1-59 R *

35 8-II-59 U *
40 7-X II-58 R *
60 9 -V III-5 8 * T etrasporic
55 7-IX -58 * T etrasporic
45-50 23-X I-58 R

Grinnellia americana
(C . Ag.) H arv . var.
caribaea T aylor 38 14-11-59 C T etrasporic

H alym enia  agardhii D eT oni 35 13-V II-58
H . floresia

(C lem ente) C. Ag. 35 13-V II-58
60 9-V III-58
55 7-IX-58

H . gelinaria 55-60 21-IX -58
Collins & Howe 39 9-X I-58 R

40 7-X II-58 R
55-60 21-IX-58 Cystocarpic

H . pseudoftoresia
Collins & Howe 38 14-11-59 U

35 13-V II-58
55-60 5-X-58 C

*H ildenbrandtia
prototypus N ardo2 60 25-IV-59 C

55-60 5-X-58 V
*H ypoglossum  tenui

fo lium  (H arv .) J . Ag. 60 9-V III-5 8 T etrasporic
*]ania adhaerens Lam x. 40 18-VI-58 * Cystocarpic

60 25-IV-59 u
60 9-V III-5 8 * Cystocarpic

ƒ. capillacea H arv .3 40 7-X II-58 c *
ƒ. p um ila  Lam x.2’ 3 40 7-X II-58 c *
Laurencia gem m ifera

H arv. 50 2-V-59 * T etrasporic
60 9 -V III-58
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
— feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

L . intricata  Lamx. 55 7-IX -58
L . obtusa

(H uds.) Lamx. 55 31-1-59
*L . papillosa

(Fçirsskal) G rev.2 38 14-11-59 R
60 25-IV-59 C
55 27-IV -58 R

L . poitei
(L am x.) Howe 40 18-VI-58

40 7-X II-58 U
50 2-V-59 u T etrasporic
45 29-VI-58
60 9 -V III-58

Laurencia  sp. 35 8-II-59 R *

35 13-V II-58 R *
L itho tham nion

occidentale  Foslie 60 25-IV-59 C
*L . syntrophicum

Foslie 38 14-11-59 V Cystocarpic
60 25-IV-59 C T etrasporic

Lophosiphonia
scopulorum
(H arv .) W omersley 40 7-X II-58 u * Cystocarpic

*M elobesia m em 
branacea (E sper) Lam x. 55 31-1-59 c

55 27-IV-58 u
*M eristotheca

duchassaignii J . Ag.1 35 17-V III-58
M esotham nion

caribaeum  B^rgs.3 40 7-X II-58 R *
Peyssonnelia

rubra (G rev.) J . Ag. 38 14-11-59 U
55 7-IX -59

Polysiphonia
binneyi H arv. 35 13-V II-58 T etrasporic

55 7-IX -58 * Cystocarpic
*P. denudata

(D illw yn) K u tz .3 45 29-V I-58 *
*P. gorgoniae H arv .3 55 31-1-59 u * Cystocarpic
*P. hapalacantha  H a rv .3 40 18-VI-58

P. havanensis M ont. 55-60 21-IX -58 *
45-50 23-X I-58 #

P. how ei H ollenberg 60 9-V III-5 8 * Cystocarpic
P. macrocarpa  H arv .2 35 6-1-59 u *

35 8-II-59 R *
38 14-11-59 U *
40 7-X II-58 u *
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T a b l e  I I .—  ( c o n t i n u e d )

Species
D epth  
■—feet D ate A

bu
nd

an
ce

E
pi

ph
yt

e

R eproductive
state

Polysiphonia  sp. 35 13-V II-58 T etrasporic
Rhabdonia  ramosis 60 9 -V III-5 8 *

sima (H arv .) J . Ag. 40 7-X II-58 U C ystocarpic
55-60 21-IX -58

Scinaia complanata
(Collins) C otton
var. interm edia  BpSrgs. 38 14-11-59 R Cystocarpic

40 18-V I-58 Cystocarpic
*Seirospora

occidentalis B0rgs1> 3 55-60 5-X-58 * Cystocarpic
Sperm otham nion

gorgoneum
(M ont.) Born.2 39 9-X I-58 V * Polyspores

*S. investiens
(C rouan) Vick. 60 9-V H I-58 *

55 7-IX -58 *
*S. investiens

(C rouan) Vick.
var. cidaricola B0rgs. 50 2-V-59 V *

Spyridia fila
mentosa  (W ulf.) H arv. 35 3-1-59 R *

35 13-V II-58
39 9-X I-58
60 9-V III-5 8 * Cystocarpic
55 7-IX-58 V
55-60 21-IX -58

W urdem annia  m iniata
(D rap .) Feldm ann
& H am el 55-60 5-X-58

* N ot previously reported  n o rth  of the  D ry T ortugas on the F lorida  Gulf 
coast.

1 Species found only on m etal wrecks.
2 Species found only in very shallow w ater a t the  D ry T ortugas [as reported

by T aylor (1928)].
3 Species not in herbarium .
4 M aterial exam ined by D r. H . J . H um m . T h e  p lan t does no t have setae.

Dr. H um m  stated th a t each cell is extended on the top side into a  peak 
or point. No confidence is p laced on identification beyond the family.

D i s c u s s i o n

A very interesting algal association was noted in the 45 - 60 feet 
depths where a vast carpet of Halimeda scabra, composed of plants 
two to three inches tail, was found on the reefs. Rhipocephalus  
phoenix typicus was usually associated with the Halimeda , but was
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not as abundant. Sargassum filipendula was also abundant, not on the 
reef, but on the detritus-covered hard  bottom surrounding it. These 
attached Sargassum plants, mostly from two to three feet high, oc
curred one plant every square m eter over very large areas, but on 
several occasions no plants were found. This association was not seen 
in the 35 - 40 feet depths. Sargassum filipendula was found a t 5 of 
the 8 stations in 35 - 40 feet and is considered to be a characteristic 
plant of these shallower depths. Halimeda scabra was found in only 
3 of the 8 collections in this depth range and was abundant a t only 
one of these. Rhipocephalus phoenix  was not found a t the 35 - 40 
feet depths, but R. oblongus occurred in one collection in which it 
was associated with Halimeda opuntia typica.

Several species of Goniolithon  and Lithothamnion  were occa
sionally observed as large knobby growths on the rocky reefs. I t  is 
believed tha t these crustaceous coralline algae are probably an im
portant constituent of the reef flora, however, due to the lack of at
tention to these algae, we cannot elaborate on this.

Despite the fact tha t most collections were made on the limestone 
reefs, several species of Codiaceous green algae with rhizoidal systems 
were found, often in great abundance. Plants of Halimeda scabra and 
Udotea flabellum were attached directly to the hard rock surface. 
T he other species of this group, viz., Caulerpa spp., H alimeda  spp., 
Rhipocephalus spp., Udotea  spp., Penicillus capitatus, and Avrain
villea spp., had extremely fine shell detritus and sand grains bound 
up in the rhizoids. The reef surface was never smooth, but was ex
tremely pitted and craggy. Detritus and sand evidently collected in the 
rock depressions and potholes, and these algae which are anchored 
by rhizoids probably invaded the reefs by growing in the detritus 
filled depressions.

A large num ber of algal species were found a t the 35 - 40 feet 
depths, but excepting Sargassum filipendula, none seemed particu
larly conspicuous. Once during a storm, vast amounts of S. filipendula 
were found floating on the surface over 35 feet of water. These 
plants had holdfasts and were in a  fresh condition. Reefs were pres
ent on the bottom in the vicinity of this floating mass, and  it is 
possible tha t the rough water may have torn the plants loose from 
the bottom.

M any more species of red algae were found in the 35 - 40 feet 
depths than  any other group; however, of the macroscopic algae no 
group appeared to be dom inant at a particular station. T he epiphytic 
flora in the 35 - 40 feet depths was a m ajor constituent of the 
species. Three species of macroscopic algae supported most of these 
epiphytes: Halimeda scabra, Sargassum filipendula, and Codium  
isthmocladum, none of which are red algae.

In  contrast to the 35 - 40 feet depths is the 45 - 60 feet range in 
which Halimeda, Rhipocephalus, and Sargassum usually dominated 
the algal biomass present on the rocky reefs. This excludes considera
tion of the encrusting coralline red algae. In  terms of biomass the
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macroscopic, reds were very scarce. Species-wise the red algae com
prised over half the total.

O n  two occasions the junior author collected on m etal ship
wrecks. O ne wreck was a t a  depth of 32 - 35 feet and the other was a t 
60 feet. A lthough portions of these wrecks rose as m uch as 20 feet 
off the bottom, only the algae within two or three feet of the bottom 
were collected. A t both stations the red algae appeared to  comprise 
the m ajor portion of the algal biomass. Sargassum was not present 
about the shallower wreck and only sparse plants of S. lendigerum  
were present around the deeper one. T he holdfast type base of the 
macroscopic red algae appears to be better suited for colonization on 
hard  surfaces such as m etal than  does the rhizoid type base of the 
Codiaceous green algae. W herever ship wrecks are found in the 
shallow waters of the Gulf of Mexico, red algae should be expected 
to prevail.

Eleven species are newly reported for Florida. These are: Sargas
sum lendigerum  (?) ,  Acrochaetium avrainvilleae, A. netrocarpum, A. 
phacelorhizum, A. seriatum, A. unipes, Callithamnion cordatum,  
C. roseum, Ceramium codii, Mesothamnion caribaeum, and Lophosi
phonia scopulorum. Forty-seven species (marked by an  asterisk in 
Table I I )  have not been previously reported north  of the Dry T or
tugas on the Florida Gulf coast and thus represent northw ard range 
extensions.

T a b l e  I I I .— Synopsis of species

D epth  R ange (Feet) 35-40 45-60
T ota l tax a  of Cyanophyceae 9 13
T ota l taxa  of C hlorophyceae 21 23
T ota l taxa of Phaeophyceae 9 12
T ota l taxa of Rhodophyceae 56 63

T O T A L 95 111

T ax a  no t found a t o th er dep th  range
T ax a  found a t bo th  dep th  ranges
T ax a  of R hodophyceae no t found a t o ther

47
48

63

dep th  range 
T ax a  of R hodophyceae found a t both 

dep th  ranges 
T ax a  of epiphytes no t found a t o ther

27

29

34

dep th  range 
T ax a  of epiphytes found a t both 

d ep th  ranges 
Per cent of taxa w hich were rhodophycean

27*

19

31*

epiphytes 
Per cent of epiphytes w hich were

31 31

Rhodophyceae 63 68

* F our taxa were found in  bo th  dep th  ranges, one was an  epiphyte in  the 
35-40 feet range only, and three  w ere epiphytes in the  45-60 feet range only.
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A summary of much of the information obtained in the present 
study is contained in Table I I I . T he most obvious and interesting 
conclusion is tha t despite the differences, species-wise, between the 
two depth ranges considered, the composition of the algal flora is 
essentially the same in both. T h a t is, both the ratios of the m ajor 
algal groupings (Glasses) and the ratios of the epiphytes rem ain con
stant.

In  Table IV  we have grouped data  reported by Taylor (1928) 
for comparison with similar da ta  in our Table I I I .  I t  can be seen that 
the Tortugas algae also hold, a t least in the shallower depths com
parable to ours, a more or less constant relationship between the 
various groupings, though not of the same ratios as ours. These con
stant relationships a t the different depths, although including different 
species, seem to denote that they are more than  just a function of the 
num ber of possible species. T he factors which m ight regulate these 
relationships are unknown to us.

M ore extensive collecting m ust be done in order to reveal possible 
seasonal variation in p lant abundance an d /o r occurrence. T he rec
ords collected thus far do not indicate such variation.

Taylor (op. cit.) recorded only 60 per cent of the taxa listed in 
Table I I  from the Dry Tortugas. I t  is interesting to note tha t 28 of the 
taxa we list (footnoted in Table I I )  were found by Taylor only in 
much shallower water. I t  has been the junior author’s experience 
with fishes tha t several species found locally only in deep water are 
recorded from very shallow depths a t Tortugas. Taylor emphasized 
the biomass dominance of the green algae in depths comparable to 
ours, but called attention to the fact tha t the num ber (taxa) of red 
algae greatly exceeded the num ber of green algae. O ur findings are 
in accord w ith his.

S u m m a r y

M arine algae were collected on limestone reefs in water 35 - 60 
feet deep in the Gulf of Mexico off Pinellas County, Florida, over a 
period of one year. SCUBA type diving equipm ent was used.

Tw o depth ranges were chosen, owing to the assemblage of plants 
found in each. T he first was 35 - 40 feet, and the second was 45 - 60 
feet. Ninety-five taxa were found in 35 - 40 feet in eight collections. 
O ne hundred and eleven taxa were found in 45 - 60 feet in twelve col
lections. A total of 158 taxa of plants were found during the study.

T a b l e  IV .— C om parative da ta  on dep th  from  D ry T ortugas 
(ex tracted  from  T aylor, 1928, T ab le  6)

D epth  (m eters) 3.1 9.2 18.3 36.6 55 73.2 91.5
T o ta l taxa of Cyanophyceae 2 3 3 3 - - -
T o ta l taxa of Chlorophyceae 27 34 24 17 13 10 9
T ota l taxa of Phaeophyceae 14 17 16 6 1 1 1
T ota l taxa of R hodophyceae 52 56 46 24 7 3 -
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The red algae, though high in species numbers, were small in biomass 
in both depths. However, when m etal wrecks were encountered, it was 
observed tha t the biomass of red algae was large. Sargassum filipen
dula, owing to the regularity with which it was found in 35 - 40 feet, 
is considered a characteristic plant in this depth range. N o other algal 
complex or species was observed to dom inate on the reefs in this 
depth.

Vast carpets of Halimeda scabra were observed at most of the 
45 - 60 feet stations. This species was observed to  be characteristic of 
this depth. Rhipocephalus phoenix  and Sargassum filipendula were 
often associated with Halimeda.

T he epiphytic flora, a large percentage of which were red algae, 
accounted for nearly one-half of the total num ber of species found.

Eleven species are newly reported for the state, and 47 represent 
northw ard range extensions from the Dry Tortugas.

O n the basis of this study and comparison with the results of 
Taylor’s (1928) work at the Dry Tortugas, a  more or less constant 
relationship between the various algal groupings can be seen. Al
though different species are included in the two areas, those rela
tionships seem to denote tha t they are more than just a function of 
the num ber of possible species. T he factors which m ight regulate 
these relationships are unknown to us.
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