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* 
ABSTRACT 

. .  . . .  . . .  

A detailed megafaunal and paleoenvironmental analysis of the ' .  ' 

. . .  

cyclic Abo and  Upper  Hueco Limestone Members' of the Hueco Formatio'n ,has 

been developed froin  measured sections i n  the westem. Dona Ana and southern. 

Robledo Mountains.of  south-central Dona Ana County, New Mexico, . . 

The Abo and  Upper  Hueco Limestone Members appear t o  be faunally 

related  to  the Talpa Formation of  north-central Texas, the  lower'part o f .  

tine Colina Formation of  southeastern Arizona and southwester? New Mexico, 

and the Hueco Group of  the Franklin' and Huec6 Mountains of  west Texas. A 

Wolfcampian age is confirmd for  the Permian .rocks ' o f  the Dona Ana .and 

P.ob1ed.o Mountains. No def ini t ive  fossi ls   of  Leonard age have been recov- 

ered from the Dona  Ana o r  Robledo Mountains. An Upper Wolfcampian age ' 

. .  

, . . .  

. .  

. 

. .  

. .  
. .  

for the Abo and Upper  Hueco Limestcne Members is substantiated .on the basis 

of the flora and fauna  recovered. .. 

The upper .part of the Hueco Formation  (Ab0 and Upper' Hueco Lime- 
, . .  

stone Members) i n  the Robledo and Dona Ana Mountains contains a brachiopod-. * 

mllusk dominated fauna which consists  of 61 genera of invertebrates, of 

which 10 are  assigned to  the Brachiopoda and 39 to the MOllUSca. , . , . 
.. . . .  

Stevens' (1963, 1966) concept o f  Wolfcampian megafaunal conmunities 

has been uti l ized i n  the paleoenvirunmental analysis  of  the Ab0 and  Upper 

Hueco Limestone Members i n  the Dona  Ana and  Robledo Kounta.ins. These  con- 

munities, as well  as two others,  are recognized w i t h  special  variations. 

They are  defined  as  deltaic-tidal f l a t ,  ostracod,  euphemitid,  nuculanid,, , . 

Costellarina,  chonetid, pmductoid-Composita,  phylloid  algae and coral 

(gastropod), f u s u l i n i d ,  and palaeotextulariid. The chonetid,  fusulinid, 

and  Palaeotextulariid  coinunities  are  not  recognized i n  the Ab0 o r  Upper 

.. . .  



Mountains o f  west  Texas. 
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EXPLANATION 

BASINS and I 
BASIN  REMNANTS , . 

............ ............ VALLEY-BORDER and 
. . o  8 16 'KILOMETERS ............ I ........... ........... t .......... .......... 1 FLOOD-PLAIN  SURFACES . ,  0 5 IO MILES 

. .  

Figure 1. Location .Map of  Study Area '. 

Dona Ana ,County, Mew Mexico (After 
King, 197'1 I. 

. .  
. .  
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.. . . .  

members t o  be considered i n  detail i n  this study. . .  . .  . .  
, .  

A b o  M . e m b e r ,  
. 

. .  . .  
. .  

The  Abo fkmber i n  the Robledo  Mountains comprises  approximately 

425 to  475 fee t  (133 to 149 meters) o f  gray to  yellowish' brown,' t h i n  bedded, 

fossiliferous  limestones; r e d d i s h  brown, s l igh t ly   to  very calcareous 'mud- . 

stones,  claystones,.  siltstones, very fine  grained  sandstones, and 'a .few 

1 igh t ,  colored  calcareous  marls. In the Dona  Ana Mountains the top  of t h e  .", 

Abo  Member i s  n o t  exposed; the  thickness measured there i s  329 feet (103 

meters). The Abo  Member i n  the Shalem  Colony area has yielded  invertebrate, 

and lower vertebrate  tracks and trackways,  megafloral  remains,' ripple marks, 

and mud cracks i n  the  red beds. These remains are'located i n  t h e  NE 1/4, 
' 

SW 1/4 of Sec. 30, T. 22 S., R. 1 E. The identified  invertebrate trackway 

is  Paleohelcura  tridactyla Gilmore. Identified lower vertebrate ' tracks and 

trackways are  assignable'to  the  following:  Ambatrachus; Dromillopus, and . 

Stenichus. The megafloral remains consist  of  Callipteris' .conferta (Stern- 

berg)  Brongniart, Walchia piniformis  (Schlotheim)  Sternb.erg; and Brqchy- 

phyllum?. Megafloral remains also  occur i n  a fine grained  sandstone- . ' 

approximately '180 fee t  (56 meters) above the base  of  the 'Abo  Member i n  the ': 
Dona  Ana Mountains.' These  rema.ins consist of, the stem and leaves o f  " .  , ' .  

Cordaites and Walchia piniforni is  (Schlotheim)  Sternberg (PI. VI). ' The 

limestone o f  the Abo Member contain  marine,  brackish-euryhaline inverte- 

brate  faunas. The Abo Member is interpreted  as  a  prograding,  largely sub- 

aerial  del t a ic - t ida l   f la t  comp1,ex intertonguing w i t h  shallow  marine shelf 

carbonates. . .  . .  

, .  

. .  ' .  

. .  

. .  . .  

. .  

. .  

. .  . .  

. .. . 

. .  

. ,  . .  . .  

. .  . .  . .  . .  
. .  

. .  

. .  . .  
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U p p e r   H u e c o ' L i m e s t o n e   M e m b e r  

The  Upper  Hueco Limestone Pember consists  of gray to  yellowish 

brown, t h i n  t o  medium bedded, highly  fossiliferous  limestones  containing 

s i l i c i f i ed   fo s s i l s  and with'lenses  and'nodules  of  chert.  Thicknesses 

range from 55 t o  350 fee t  (17 t o  109 meters) i n  the Robledo Mountains. In  

the Dona  Ana tbuntains  the Upper  Hueco Limestone Member is not  present. 

The complete thickness is n o t  known i n  the Robledo buntains  due to  

post-Volfcamp epsion.  Sil icified  phylloid  algal banks occur 'in the Upper 

Hueco Lin;estone &mber a t   t h e  Shalem  Colony  (LeMone, Klement; and King, ' 

1971 1, Corral i t o s  Ranch. Faulted, and  Hawkins East Tank sections i n  the 

Robledo bbuntains. Jordan (1971) reported  the  presence  of  fusulinid ' . 

remains b u t  no specific  identifications were  given. . .  . .  

I .  

. .  

. .  

Corre1,ation  of Abo and  Upper,  Hueco Limestone Piembers 

. .. 
G e n e r a l   I n f o r m a t i o n  

. 
\ 

.Correlation of the Ab0 .and Upper Hueco Limestone Members' w i t h .  , 

other Permian sections i n  the  southwestern United States is based on l i tho-  

logic and faunal evidence (P1. V.). The environments &der which the Abo . 

and Upper Hueco Li.mestane rkrrrbers were deposited were widespread, as  evid- 

enced by similar  l i thologic  characterist ics and faunas  present' i n  other 

locales i n  the southwestern United States. 
. .  

, .  . . .  

L i t h o l o g i c   C o r r e l a t i o n  

. .  

Lithologically and presumably environmentally, the Abo and Upper 

Hueco Limestone Members are comparable t o  the Permian sequences of  south: 

central  and'southeast Arizona (Refer t o  P1. V ) .  The Abo and  Upper Hueco 
. .  

. .  
. .  

. .  



Limestone Members are comparable to  the Big A Butte Member of  the Supai For- 

mation of  south-central Arizona (Winters, 1963). The red beds of  the Abo i 
. .  

Member are  also comparable t o  the upper red beds presen.t i n  the Earp Form- 

a t i o n  (Sabins,  1957). The  Upper  Hueco Limestone Member seems li thologically 

and stratigraphically  similar  to  the  lower  part. of the Colina Formation of 

southeastern Arizona (Sabins,  1957). Lower Permian rocks i n  these regions 

, .  'are a l l  characterized by cyclic  deposits of red beds,,light colored  clay- ~ 

. .  

. .  

.stones, and limestones  (Winters,  1963). . .  

5 
. . .  

A1 ternation between  nonmarine red beds  and marine carbonates \v i  th-' 
. .  

' . i n  the Aho Member i n  'the Robledo  and Dona  Ana Mountains are  suggestive of . , . 
. .  . .  . I . '  .. 

cyciic  deposition which  was f i r s t  recognized by Jordan (19711,. The cyc?'e.s 

of  deposi.tion may;in general, be classified  as symmetrical and'asymmetrical 
. .  . .. . .  : (F igs .  2 and 3). 

. .  . .  ' . \ ,  

. .  A .generalized  description of  an. Abo cycle 'from bottom t o  top' i s  ' - 
.: a s  fullows: .. 

. .  
. .  . .  

. .  . .  . 
.. . . .  . .  

. .  1.  Sil tstone and/or mudstone, nonmarine, .reddish,.bkwn. . .  
.. . . .  

calcareous  or noncal careous. 
. .  

.. .. . . . .  
' .  

. .  , .  
. . . 2. Mudstone and/or  clays  tone, nonmarine o r  marine, 

. .  
. .  

. .  
l i g h t  gray t o  yellow,  calcareous. ' . '' 

3. Limestone, mudstone, and claystone, marine, l i g h t '  . . , . 

gray t o  brownish gray, very calcareous. 

Winters (1963) believed t h a t  the  'alternations of these rock types 

indicated  periodic  inundations by a Permian sea' from the south. : T h e  red 

beds o f ' a  broad flood p l a i n  or  delta were f irst  covered by fine clas!ic  mat- 

er ia l  and then by limestone. Following withdrawal of  the  seas,  red beds 

. .  

. .  
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were once again  deposited. 

F a u n a l   C o r r e 1 a t i . o n  

10 

. .  . .  

Faunally,  the Ab0 and  Upper  Hueto Limestone Members appear t o  be 

more closely  related t o  the  Talpa Formation. o f  north-central Texas., lower. 

Colina Formation of  southeastern Arizona and extwme  southwesteth New 

Mexico,  and the Hueco ' Group of the Frank1 i n  and 'Hueco Mountains of. west 

Texas than to the standard  section i n  the Gl.ass Mountainsy'Texas. . . 

. .  

Collection  of fauna and direct  comparison bebdeen ,$he Abo and . 

Upper  Hueco Limestone Members..and the Talpa Formation has  been made. ~. 

Fourteen species   are   comn to .  the Abo and .Upper Hueco ,Limestone Members 

and the  Talpa Formation: Wewokella (Talpaspongia).  clavata,  Costellarina 

cos te l la ta ,  Squamaria morel'.,  Pteroriites.  peracuta,.'Schizodus  texanus, 

Wilkingia  terminale, Chaenomya leavenworthensis,  Euphemitopsis - m u l t i -  

nodosa, Straparoll us (Euomphal us) cornudanus , Omphalotrochus obtusispira,. 

Plagioglypta -9 canna Spiprb is ' sp ; ;  Rogerella sp., and Archaeocidaris ' ,. 

t r u d i  fer .  
. .  . .  . .  . .  

. 
. ,  . , .  . .  

.. . . .  . .  , .  . .  

, . Information  concerning  the  Colina Formation is"based on, pub-. ' ', . 
. .  . . .  

lished  faunal lists (Gilluly, Cooper, and Williams, 1954)'. Seven species 
. .  

a r e   c o m n   t o   t h e  Abo and.Upper Hueco Limestone Members' and the'  Colina 

Formation: Cancrinella  cf. C. altissimia,  Pontisia  franklinensis,,  Composita _., 
. .  . .  . .  _ I  

- 
mexicana,  Euphemitopsis  multinodosa, Straparollus [Euomphalus).. cornudanus, ' . 

P I  agioglypta' " canna and Archaeocidaris  trudifer. . . ' . .  I .  

. .  

The Hueco Group of the Franklin and  Hueco kuntains   has  been . . ~ 

divided'into  the  following  formations  (in  ascending  order) by Williams 

(1 963, 1966) Jordan and Wilson (1971) , and Jordan' (1971) :, Hueco  Canyon, 

Cerro A1 to,  'and Alacran Mountain Formations. No detailed megafaunal 

. . .  . 

. .  . .  . .  

. .  
. .  

. . . .  , . . .  

. .  
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analyses have  been made i n  the Frank l in  o r  Hueco Mountains. Information is 

derived from published  faunal l i s t s  by Harbour (1972); King, King,' and . ' 

Knight  (1945); and Williams (1963). 1nformation.on brachiopods is f r o m  .' . 

King'(1931) and  Cooper  and Grant (1973, 1974, 1975,  1976). . '.Information on 

gastropods is from Batten (1958) and Yochelson (1956, 1960). Th i s  infor- 

mation has been supplemnted by observation and partial  collection f r o m  

, 'these.  formations. . .  

Fourteen species  are c o m n  to the Abo and Upper Hueco Limestone 
. .  

. .  
Members and the. Hueco  Canyon Formation of the Frankl in  Fountains: Wewokella 

. .  (Talpaspongia)  clavata.,  Linoproductus - Cora, Crurithyris  guadalupensis, 

Beecheria  bovidans, Pontisia  franklinensis, Composfta mexicana. Straparollus 

(Euomphalus) comudanus, Omphalotrochus obt.usispira, Amaurotoma zappa 

. - 

. .  

"-2 . 

-Glyptospira n. sp., Septimyalina. burmai, BakevAllia (Bakevellla) sulcata;  

.Aviculopecten g i r ty i ,  and Astartella  subquadrata. . . . . 

. 
. -  

Nineteen species  are common to  the Abo and Upper 'Hueco .Limestone 

Nembers and the Cewo Alto  Fonation of the Frankl in  Fcwnta,ins: Wewokeila 

(Talpaspongia)  clavata, Squamaria morei,  Cancrinella  altissimia,  tinopro- 

.ductus - Cora, Pontisia  .franklinensis, Composita.mexicana, Beecheria  boviaens, 

Knightites (Retispira)  eximia,  Straparollus (,Euomphalus) cornudanus, 

Omphalotrochus obtusispira, Amaurotoma. e, Glyptospira n. sp.,  Nuculopsis 

'\ 

. .  

.. . 

. . .  

.' levatiformis,  Pterunites'  peracuta,  Septimyalina burmai, Schizodus  texanus, 

1 Pemphorus  albequus,  Astartell a subquadrata, and Wil kingia  terminale. 

Fourteen species a r e  c o m n  - t o  tHe .Ab0 'and Upper Hueco Limestone 

Members and the Alacran Mountain Formation of  the  Franklin  buntains: 

Costellarina  costellata, Linoproductus  Cora, Pontisia  franklinensis, 

Cornposita niexicana, Crurithyris  guadalupensis,  Beecheria  bovidens , 
. .  

, .  . .  . . . .  
. .  

. .  
. .  . 
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. .. . 

'. . . 
. .  

. .  

. .. . 

. .  

. .  

Euphemitopsis multinodosa,  Knightites  (Knightites)  bransoni, Kn igh t i t e s  

(Retispira)  eximia,  Straparollus (Euomphalus) cornudanus, Omphalotrochus 

obtusispira, Goniasma terebra,  Properrinites.denhami,  Akmilleria  huecoensis, 

and Rogerell a sp.  
I ,  

Ten species are common to  the Abo and Upper Hueco Limestone Mem- 

bers and the Cerro A1 to  Formation of  the Hueco'dountains:  Linoproductus: 

- Cora., CancrineTla altissimia,.Pontisia  franklinensis, Composita mexicana, 

.Crurithyris guadal.upensi's, Kniqhtites  (Retispira)  eximia,  Straparollus' 

(Euomphalus) cornudanus, Omphalotrochus obtusispira, Meekospira k n i g h t i ,  

and Pentagonocy'clopa cf. P. dispar. 
. .  . .  - 

Two species   are   comn to  the Abo and Upper Hueco iimestone Mem- 

bers and the.Alacran  Muntain Formation o f ,  the Hueco Mountains: Pontisia 

: franklinensis. and Composita mexicana. 
. .  

- . .  

Age of Ab0 and  Upper  Hueco Limestone Membew . 
\ .  

Age. determinations i n  the Pennsylvanian and Permian carbonate' 

rocks have been,. axiomatically,  the.  prerogative  of.fusulinid  specialists. 

Both the Ab0 and  Upper  Hueco Limestone Members lack significant f u s u l i n i d  

faunas. A single f u s u l i n i d  was found i n  the Upper Hueco Limestone Member 

of the Robledo Mountains, (LeMone, Klement, and King, 19.67), b u t  i t  clearly 

shows transport and redeposition.  Jordan .(1971) reported  only one occur- 

rence  of f u s u l i n i d s  i n  the Upper  Hueco Limestone Member. No f u s u l i n i d s  

were' recovered i n  the Abo Member of the Robledo o r  Dona. Ana Mountains i n  

. .  

. '  this study. 

A Wolfcampian age i s  indicated  for the Permian rocks of the Dona 

Ana .and Robledo Mountains on the  basis  of the f lora .  and'fauna  recovered. 
. .  

. . .  
. .  

. .  



rocks of the Dona  Ana o r  Robledo Mountains.  Confirmation'  of  an Upper, ' . '  . " 

~olfcampian  age  for   the Abo and  Upper Hueco Limestone Members i n  the -Dona 

Ana and Robledo  Mountains is given by the presence of the fOl1oWing. 

inver tebra tes :  . 

. .  

. .  

Por i fe ra :  'Wewokella (Talpaspongia)  clavata (R. H. King). ' 

Brachiopoda:  Linoproductus.  cora.(d'Orbigny)' . .  ', . ' - 

. .  

. . .  

~, Cancrinella altissimia R. H. King. . .  . .  . .  _. . .  

. Squamaria Muir-Wood and Cooper ' 
. .  

. . .  . .  
Coste l la r ina   cos te l1 ,a ta  (Muir-Wood and  Cooper) . .  

Pontis ia   f rqnkl inqnsis  . .  Cooper  and 'Grant. 

. . , Beecheria  bovidens'  (Morton) . , .  . . . . . . . . .  : 
. 8  

Gasthpoda:'  Euphemitopsis mu1 tinodosa Yochelson . , 

. .  

Straparo l lus  (Euomphalus)  cornudanus  (Shumard) . , 

. . .  
. . . .  . ' Omphalotmchus  obtusispira (Shumard) ,. , . . . . .  . '  . . .  . .  

Cephalopoda:'  Properrinites'derihami Miller and  Furni.sb . . . . . . .  . .  

. .  
Akmille'ria  huecoensis  (Miller  and  Fumish) 

. .  
. .  

. . . . . . . .  
Scaphopoda: Plagioqlypta  cf .  P. canna  (White) '' ._ , ' 

. .  . .  . .  
" 

. .  

, . Bivalvia:  Pteronites peracuta (Shumard) . . ' .. 
. .  

. . .  . . .  . .  
. .  

Septimyal  ina burmai Newel1 

Wilkingia terminale (Hal l )  . . . . .  . .  

. .  , 

.. , .. . . .  
... . .  

. .  
. .  

. .  
. . .  . . . .  . .  . . . . . . . . . . . . .  . ., < '  . 

., 
. . Systematic  Paleontolow . .  . .  

. . .  . .  . . .  

General  Character3stics 
. .  . .  

. .  , .  

This study  represents  the f irst  systematic   descr ipt ion  of  the mega-.. 

fauna of the.Upper Hueco Formation (Abo and  Upper Hueco .Limestone Members)' . ' . .  

. .  . .  . .  
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of the Dona Ana' and  Robledo Mountains. Fossils from the Shalem  Colony 

section . i n -  the Robledo  Mountains were first l i s t ed  by  LeFlone, Klernent, 

and  King (1971). . .  

The 'upper part  of the Hueco . Formatiq  contains. a  'brachiopod- 

mllusk fauna, dominated primarily .by gastropods. and bivalves. Approx- 

imately 61 ..genera of  invertebrates are represented,  of which 10 a r e  i n  

the Brachiopoda. and 39 i n  the Mollusca. 
. .  

- 
The  breakdown numerically o f  the invertebrate fauna of the upper  

part o f  the Hueco Formation includes  apprdximately 63 species  assigned t o  . 

61 genera, The Porifera i s  represented by one genus and species. In the 

Anthozoa only one  genus and species. has been recovered. The Bryozoa is 

represented. by 4 genera. and species. The Brachiopoda contains  10  genera 

and'species. In the  tbllusca  17 genera and 17 species  of  gastropods  are 

present. The bivalves  recorded  include 12 genera and 14 species. There is 

only  one.genus and species  of scaphopod. The cephalopods include 9 genera 

and species, o f  which tbo genera and .species  are  anknoids. . The"Po1ychaeta 

. is represented by one genus and.species. The Arthropoda'incl'udes,one genus 

and species o f  acrothoracic  cirkipedians and ostracodes.. The Echinoderniata ~ ~ 

i s  composed of. two genera and species  of  crinoids'and  one genus and species 

of  echinoid. 

1 :  

. .  

. .  . .  

. 
. .  . .  

. .  

. .  . .  

~. . . .  
. .  

. .  . .  

. , .  . ,  
Fauna of the' Upper  Hueco Formation., Abo and Upper  Hueco Limestone Members, : . .  

. ' o f  the Dona  Ana and  Robledo Mountains, Dona Ana County, New Mexico 
. .  

Phyllum Porifera 

Class  Calcispongia 

Wewokella (Talpaspongia)  clavata (R .  H.  King) 
. .  

.. 

. .  . . .  





Bellerophon  (Bellerophon)  sp. 

Knight i tes  (Knightites) bransoni  Yochelson 

Knight i tes   (Ret ispira)   eximia Yochelson 

Straparol1u.s  (Euomphalus)  cornudanus  (Shumard) 

Onphalotrochus  obtusispi  ra (Shumard) 

Col pi tes sp. 

Peruvis'pira sp. .. . . 

Amaurktoma zappa P1 as 

Glyptospira n.. s p .  

Naticopsis cf. - N. apachensis Winters. 

Trachydomia sp. 

Goniasma tekbra  (White) 
1 .  

Palaeostylus  (Pseudozygooleura)  sp. 

Soleniscus aff .  - S .  a1 tonensis (Worthen) 

Peekospira  knighti  Winters 

. .  

. .  

. . .. 

. .  

' ' Akmilleria  huecoensis  (Miller and Furnish) 

Properr ini tes ,denhami Miller and Furnish 

16 

. 
\ 
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. . .  . ,  . 

Class Scaphopoda 

Pl'agioglypta  cf. " P. canna (White) 

C1 ass B i  Val vi  a 

Nucufopsis levatiformis  (Walcott) 

Paleygldia  subscitula (Meek  and  Hayden) 

Pteronites  .peracuta'(Shumard) 

Septimyalina - burmai Newel1 

Bakevellia  (Bakevellia)  sulcata Geinitz 

Avfculopecten girtyi Newel1 

Aviculopect&i? coreyanus White 

L i  ml pecten s p . 
Schizodus  texanus Clifton .I 

Pemphoros a?baquus (Beede) 

Pemophorus mexicanus (Girty) 

Astartella  subquadrata  Girty 

Chaenornya leav&n1Jorthens3s (Meek and  Hayden) 

Wilkingia terminale. (Hall) ' ' 

.. 

. .  

.. . . .  

Phylum Annelida 

Class  Pojychaeta 

3pirorbis  sp. 

Phyl um Arthropoda 

Class  Crustacea , ' .  

Rogerella  sp. 

Ostracodes . .  

. .  . 
. , .  

. .  
. . .  
. .  .. 

. 
. .  . .  

. .  . .. . 

. . . .  
. .  



1 , Phyl um Echinodermata ' ' 

" . 

Class Crinoidea 

Pentagonocyclopa cf. - P. d ispar  Koore . .  . . .  

1 Round stem. and columnals 
L 1 . .  

. .  

i C1 ass Echinoidea 
. .  

1. Archaeoc.tdaris t rudifer  White 
! 

Col lecting Local i ti.es 

Localities i n  measured sections  are  indicated by two numbers' 
. . .  

separated by a hyphen, L. e-. , 2-7. The f i r s t  number (2)  indicates the ' . ' 

'measured section, and the second (7) indicates the u n i t  w i t h i n  t h a t  

. .  

. .  . .  

;' ' 'measured section from which t h e  sample cam. .An  additional letter may 
~. .. 

'- ' follow, i. e. ,  2-7a: "a" indicates  that t i e ,  sample is f r o m  bed a i n  u n i t  

7. . .  . ,  . 
1-5 Shalem  Colony Section, u n i t  5, Abo Itember, Hueco Formation, 

. . .. . .  
Robledo Mountains, Dona Ana .County, New'tkxico. - .  

1-5c' ' Shalem  Colony Section, u n i t  5 ,  bed c. Abo  Member,  Hueco . . 

. .  . .  '. Formation, Robledo Mountains, Dona An? County, New Mexico. , .  

1-7 . Shalem Colony Section, u n i t  7, Upper Hueco Limestone ". 
. .  

Member,  ,Hueco Formation, Robledo Nountains , Dona Ana " . 

County, New Mexico.. 
. .  

. .  ' . .. 
. .  

2-7c , Corrali  tos, Ranch Fau'rted Section, u n i t  7, bed c ,  Upper 
. .  . 

hueco Limestone Member,  Hueco Formation, Robledo Mountains, 

Dona  Ana County, New Mexico. 
. .  

I '2-16a Corrali  tos Ranch Faul ted Section, u n i t  16, bed a ,  Upper 

Hueco Limestone Member,  Hueco, Fohnation, Robledo Mountains, 

. -  . 
. .  

: 

. .  . .  



Dona  Ana County, New Mexico. 

2-16f  Corral ieos Ranch Faulted  Section', u n i t  16, bed f, Upper .  ~ 

Hueco Limestone Member,  Hueco Formation,  Robledo b u n t a i n s ,  

Dona  Ana County, New Mexico. 

3-6h Hawkins East  Tank Sect ion,  u n i t  6 ,  bed h ,  Ab0 Member," 
. 

Hueco Formation, Robledo Mountains, Dona Ana County, N e w  

Mexico. 
. .  

. .  

3-8b Hawkins East Tank Section, u n i t  8, bed.b,  Upper Hueco '. 

timestone Member,  Hueco Formation,'Robledo  Mountains, 

Dona  Ana County, New Mexico. 
. .  

3-8f .Hawkins East Tank Sect ion,  u n i t  8, bed f ,  Upper Hueco 

.- Limestone Member, Hueco Formation, Robledo Mountains, . .' 

Don2  Ana County, New Mexico. . ' 
. .  

. .  . . .  

4-5 Dona  Ana Mountains Sect ion,  u n i t  5, Abo Member, Hueco 

Formation, Dona  Ana Mountains, Dona-Ana County, New ' :  

Mexico. Plant   bear ing u n i t .  ~. . .  . .  

. . .  

. .  
, 

. . .  . .  
. .  . 

. .  . .  . . .  . .  
. .  . . ,  . .  

- .  

. .  

. .  

. .  
. .  

. .  . . .  . .  . .  
. .  . .  . .  

. .  
. .  . .  . .  

. .  
. .  . 

. .  . .  . . .  . .  

. .  . .  

I .  . .  

. .  . .  . .  
. .  . .  . . .  . . .  . . .. . .  

. .  



Phylum  PORIFERA Grant, 1'872 

Class HYALOSPONGEA Vosmaer,  1886 

Order HETERACTIPlIOk OeLaubenfels,  1955 

20 
. .  

. .  
, .  

Family WEWOKELLIDAE King, 1943 . .  

Genus " Wswokella (Talpaspongia) KJng, 1943 

. .  6. 28-3O,,Pl. 1 ,  f ig .   6 :   PI .  3, f i g .  1, 8. . ' . .  

1955 Talpaspongia  clavata: Ce.Laubenfels, i n  E4oore, Trea t i s e ,  Pt. E, - 
. .  p.  93-94, f i g .  '78. 

, .. . .. . .. 
1959 Talpaspongia  clavata: Rigby and E.oyfe, Jour.  Paleontology, v. 33,. . 

, .  . .  
_. n.  3 ,  p.  431, p l  . 56, f i g .  5. . .  , .  

.. '.X964 . Talpaspongia  clavata: Lokke, Jour.  Paleontb'logy, v.. 38, ni 4, 
. .  . 

p. 778-781, f i g .  1-3. \ 

. .  . .  , . .   . .  . .. 
. .  . 

. . .  .. . 
. .  . .Dfagnosis. ---- . . .  

Large s t r a i g h t ,   o r  branchSng cylindrical; thlck-walled: . .  
.' ;pEnetrated by B l a rge ,  deep central  cloaca  and  small scattered rad ia l  c&als.' . 

, . .  Small clumps s c a t t e r e d  w i t h i n  cloaca  represent buds;' Canals arranged $0 ir- 

. ' . ' . ' .  regular  anastomosing  pattern.: open t o  the exterior through porks; and i n t o  ' . 

@e cioaca  through  small 'round openings. Spicules  consist of c a f c a E o u s   d f a c t '  

mnaxons and t r f a c t   t r i a x o n s .  Body surface  srooth;  p&forated by small pores; ., . 

webthered body surface  rough,  revealing portions of s p i c u l e s .  

... 
; .. .. . . .  . .  .. 

, . .  . '  

. .  , .  . .  

. .  . .  . .  

. ,  . .  
. . .  
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Diensions ( i n  m.) .---- 
“- 

. .  . , .  

length ”- diameter . ’ wall thickness ” 
” 

LOC. 1-5 . .  
- ” . .  

\/-1 a  17.85  14.50 5 -10 

W-1 d ”“ 19.90 5 -55 

.\{-le , ’ 55.53  49.75  16.07 

- LOC. 1 - 5 ~  

14-55 73.75 16.65 
20.70 

4.72 
10.35 

. .  
LOC. 2-7 . 

bl-78h 35.75, 25.40 9 

W-7ek . 44.67 24.50  10.35, 

. .  . .  
”- 

. .  

I . .  

Formation of the nor th -cen t r a l   po r t lon   o f . t he   s t a t e ;  the Hueco Formation of 

the Sierra  Diablo  region: and the Hueco Canyon and Cerro A l i o  Formations 
. .  



. .  

. .  



e' 
Phylum COELENTERATA Frey and Leuckart, 1847 

Class Af!THOZOA Ehrenbprg, 1834 . .  
. .  

Subclass ZOANTHARIA van Benaden, 1898 . .  

Order RUGOSA I.:ifn?-Edwards and  Haimz, 1850 ... 

Subordar STREPTELASb!ATINA Wedekind, 1927 . .  

Superfamily CYATHAXOI'IIICAE Xilna-Edwards  and Ha$%$, 1850 

Family LOPHOPHYLLIIDAE %ore and Jzffords, 1945 

. .  

. .  

. .  
. . .  , .  

&nus Lophophyllidium  Grabau,  1928 .. 

Lophophyll id ium . .  sp .  indet. 

. .  . .  
Diagnosis.---- Very small , ' i m m a t u ~   l o p h o p h y l l i d   c o r a l s ;  thy* 

specimens attached to t h e  pedicle  valve of ;he brachiopod  Squamirja 

momi. Becausa o f  their small s ize,  determination as t o  sp&es i s  

impossible. .The specirrzns show characters  which p lace  them in .  the . 

. .  

genus Lophophyllidium. . .  . .  
. .  \ 

I .  . 

Dimensions ( i n  mm.) .---- 
1 ength,  diamztor 

. .  . .  
. .  . .  

. . .  . .  . .  . .  . .  
. . .  

LOC. 1-5 . .  

. .  
14-2-1 , 7.65 . . . .  3.85 

!(-2-2 5.95 3.60 . .  

. .  . .  
. .  

. . .  
. .  

. .  

0ccurrsncs.----  Section 1 ,  u n i t  5. . '  . 
.. 

. . . .  . .  
. .  . ,  

. .  
. . .  

. . .  

. . .  . .  
. . .  

. .  



Phylum BRYOZOA Ehrenberg, 1831 

Subphyl urn ECTOPROCTA Ni tsche, 1869 

Class GYF,iNOLAEFIL!TA A l l v w ~ ,  1856 

Order TREPOSONATA U1 ri ch , 1882 

Suborder Ab!ALGAMATA Cfrtch and  Eassle.r, 1904 

f 

. . .  . .  
. .  

. .  

. .  . 

. .  

Family STENOPORIIDAE Waaggn and Wentzel , 1886 

Genus Tsbulipora Young, 1883 

- Tabuli  opora  sp. 

. .  

. .  . . .  

Diagnosis .---- Ramose or  incrusting  with  thick-walled 
. .  

zooecia. Acanthopores low, s l i gh t ly   p ro j ec t ing :   mon i l ae   i nd f s t inc t .  

Zooecial   pores  are 0.5 t o  1 m wide. 
. .  

. .  
. .  . . .  . . '  . .  

Occurrence.---- Sect ion 1,  u n i t  5 and Sec t ion  2,  u n i t  16. 
" 

, . .  . 
,..> ' .  

. .  

. .  . .  

. .  
. .  

. .  
.. . .  . .  . .  . .  

. I  . .. . 

. .  . .  . . 

. , .  

. .. 
. >  . . ,. 

. .  . . .  
. .  . .  . .  

. .  . .  
- .  

. . .  . .  

. .  

24 



Ordsr CRYPTOSTOFIATA Vine, 1883 

FamSly  FENESTELLICAE King, 1850 

h U S  " Fenast-. - Lonsdale, 1833 

. .  
. .  . 

. .  . .  . .  

. 

. .  







. .  

Phylum BRACHIOPODA Dumeril , 1806 

Class ARTICULATA Huxley,  1863 

Order STP,I)?HOliENIDA Opi k ,  1934 

Suoerfamily DAVIDSONIACEA King ,  1550 

Family MEEKELLIDAE Stahl i  , 1954 

Subfamily MEEKELLINAE Stehli ,  1954 

. . -  

~ . .  . 

Genus Meekella blhite and S t .  John, 1567 

Ikekell a  mexicana G i  r t y  
. ' .  

28 . 

. .  

- ,  

1909  Meekella  rrexicana Girty;U.S. Geol.  Survsy,  6~11.'  309, p. 53-54, 

p l .  6 ,  f i g .  1-5. 

I .  . .  
. .  . .  

Diaanosis.---- Nedium-sized, biconvex, maximum wic'th a t  

about  midvalve; outline semicircular ;  h i n g e  s t ra ight ,   wid th   equal  t o  

about 4/5 o f  shell wid th .  P l ica t ions  numbwing 17.on  pedic1e;valve 

and  16 on'brachial  valvr?,  rounded on crests, . uneven . .  and."irregular,  i n -  ~ . 

t e r rup ted  by growth l ines,  b i fu rca t ing .   Cos t2 l l ae   s t rong   ( i ncEas ing  In; . 

number a n t e r i o r l y  by in se r t ion ) ;  growth lines s t rong;  commissure coarse ly  

p l  i ca tp  . 

, .  . 

. .  

. .  
. .  

. .  
. .  

Pedic le   va lve   s l igh t ly  con,vex, f l a t t a e d . o r   d e p r e s s e h  ' - 

p o s t e r i o r l y ,   i n t r r a r e a  wid? ,  hiah; beak s h o r t ,  b l u n t ;  pseudodeltidium . 

delimitc?d,'sharply or  vagu2ly' from la t e ra l   po r t ions  of .  i n t e ra rea . .  . . .  

Brachial valve strongly  convex, short i n t e r a r e a ;  beak 

s l igh t ly   overhanging   pedic le . in te rar t ia .   In te r iors  of 'valves were not 

observable,   because o f  the   lack o f  free valves wi th ; in t&io r  details 

v i s i ab le .  
. .  . .  . .  

. .  
. .  . .  

. .  . .  







Pedicle  valve  interior  not observed. The foliowing detai ls  

from Cooper and'Grant (1974): . .  

usually  near  the middle, septum and dental r'idge 
forming small chitmber i n  some specimens. bluscle 
area moderate i n  size, rim thickened. 

' Brachial  valve Interior  not observed. The following , 

details . .  a= from  Cooper  and Grant (1974): 

Brachial  valve interior 'wlth modified' bllobed . . 

chilidium and moderately long, narrowly forked " 

of muscle f ie ld .  . .   . .  

Dimnsfons ( i n  mm.).---- .' 

. . . ~  
. .  

pedicle  brachial  inter- 
valve . valve maxl mum 

W-57a:- 38.50 32-33 . 54 40? 6 17.  : q 
. . )  Occurrence.---- Section I ,  ' u n i t  5. . .  . m y , .  . I  b $ 1 4  ,?! 

. .  \ ,I 

Stratigraphic an,d Geographjc Range .-L-- Wolfcampian. . ; . 
. .  

. .  . 

I,n.Texas k r b y i a   c a r t e d  occurs i n  the Uddenites Shale I'imber, Gaptank 'and 

flea1 Ranch Formations of the Glass Elountains. ' In New f%?XiCO it. OCCUrS . ' . ' .  . 

i n  the Abo Fkmber.  Hueco Formation o f  the Robiedo Mountains. ,, , ;. 

.. j 
. .  ; . I  " . . .  . .  

. .  . . .  
. .. ' i  I 
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superfamily STROPHALOSIACEA Schuchert,  1913 

F A l y  A1'LOSTEGICP.E Xui r-#ooci and  Cooper,  1963 

Subfkmily COSTELLARIIBAE I4uir-Wood and Cooper,  1960 
. .  

Genus Cos te l la r jna  !.!uir-b!ood and  Cooper,  1967 
" 

.Cos te l la r fna  "" costellkt6 (Muir-blood and  Cooper) 
. .  

1960 Coste l lhr ia  " I c o s t e l l k t a  Muir-l,lood and  Cooper,  Geol. SOC. America,, 

;&m. 61, p. i23- iz4 ; ,p l .  56, fig. 1-12. 

1965 - CosteSlar ia  "_ c o s t e l l a t a :  Nuir-l:'ood > -  i n  t.?oore, T reas t i s e ,  P t .  H, 

p.  459, : f ig .  321 r16-d. . .  . 

. -  _ I  . .  
. .  "_.C Diaqnosis.----  Small,  spiney,  attached:  pedicle  valve  evenly 

convex: brachial valve  evenly concave: c i c a t r i x  truncatss umbo. Pedic7e 1. '  . v~l 've convex in profile:   ornc;mnted by fine cos t e l l ae , and  rugae, reti&. 
t 

1,ated: spin% o f  two types  (1)  long slender, suberrect on venter  and 

tr i i l ,  ~ ( 2 )  rhizoid  around  ears  and umbonal slopes. Umbo t runca ted  by ' 1. 

1 . .c icatr ix ,   compris ing  one-fourth t o  one-h6lf the w j d t h  o f  t h e . s h f l 1 .  Br6- 

1.; 
I. 
t "  . .  . .  

I .  
b. . 

. .  . .  

chial   valve  concave i n  p rof i ie :   o rnamnted  by costel16e  and  rugae,  reticu- 

lated: non-spinose. limbo h k s  smooth swollen reg ion  rvhlch corresponds t o  

c i t i t r i x  on pedicle valve. . .  

I n t e r i o r  o f  pedicle  and  brachial  vdlv2s  .not observed. 
. . . .  

.~ 



33 

Probably as described by  Muir-lslood  and Cooper (7960): .. 
. .  

. .  

Inter ior  of  pedicle  valve  without teeth. Interior 
of  brachial valve witti short,  strongly  birobed  car-- : 
dinal  process, hollowed ,anteriorly;   lateral  ridges" . 
curving, short; brevisepturn low and deldcate:  anter-. 
ior   surface w i t h  large  endospines;  adductor  scars a d  
brachial  ridges  obscure. 

. .  

i Based  on information from, bluir-Wood and Cooper (1960), Muir-blood (1965), . 

:, , t,!ayou (1967), and observation. 

i - Dimnsions. (3n  mm.).---- 
. .. 

. .  pedicle brachial 

. .  length length  length h e i g h t .  ihickness ' , 

valve Val  ve hinge . .  

LOC. 1-5 ' " . "-, "_ 
. .  

' . w-9.5 5 -"  ̂ 6.95 3.98 , 

. .  
"" 

. .  

' ' lj-9b 3.50 "" 4.35  2.57 "" 

' LoC. .2-16 
. .  

"" . . .  . .' :, . . .  ' '  

. .  
'. ll-102a 10.82 .9.53  10.58  4.63  0.58 . .  

. lL102b- 6.63 . "" 8 3.61 _"_ . .  

. 
N-'I03C 7.93  6.37 a. 77 3.25 0.67 . \ . ' .  . 

. 

,. . .  . .  
;, ,w2130 .. 5.48 . 4.37 . 3.98 "" , 

I . .  . 
. .  . ' . Occur&nce'.---- Section 1, unlts 5 and 7: Sectlon .2;, .: . 

, .  . .  . .  . .  

. . .  

. . . . I  .un i . t  16; and Sectlon 3, units 6 and 8. . . .  
' , ... . .  

.. . . . .  

. -  - Stratigraphic and - Geographic Range.---- Uppei- Holfcampfan- .. 
.~ . .  

' '. Leonardian. In  Texas .Costellarina  costellata occur% i n  the Talpa Formation 
"" -__-, 

. .  . . .  . .  . .  , 
of.  the  north-central  portion  of the s t a t e ,  and the Alacran Mountain Formation 

of the  Franklin P!ountains:'In New Pkxico i t  occurs i n  the Abo and Upper ', 

. '  Hueco Livestone Kembers, Hueco Formation of the Robledo Fjountains. In  .Nevada 
0 .  

i t  o c c u ~ ' . i n  the Leonard portion o f  the Loray  Formati,on of the Butte Mountains. 

. .  
. . . : .  



I 
1 .' Family DICTYOCLOSTIDAE S teh l i ,  1954 

. . .  
' 'Subfamily DICTYOCLOSTI!iAE Stehli , 1954 . .  

. .  . .  . .  . .  

! 
; 1 Genus " Squamaria Xuir-\Jood and  Cooper, 1560 

I 2 .  Squamarja  roorei  Mr-blood. and. Cooper 

: .  

! . .  

.. . . 
, ,  

.: . . .. . 
,3950 ' S q u m a r i a  morei Nuf r-l$lood and  Cooper, S ~ o l  . SOC. America, t4em. 

I > ~ .  . .  
: .  . .  . .  81, p. 289, p1. l Q 5 ,  f i g .  1-7; 9-11. . . .  

. .  

1965  Souamaria morei: !Xuir-t,lood, e P l o o r e ,  Trea t i s e ,  P t .  H,. p. 497, . . ; 

. . f i g .  37rl:la-g. 
. . .  

. .  
. .  

Diagn0si.s.----  Larg?,  subquadrat? i n  ou t l i n? ,   ped ic l e  
. .  . . .  . .  

'vtilve s t rong ly  convex;  greatest:  width  along h i n g e ;  prominnnt  ears, nod- . 

.:.',..,,. .. -nra te ly   su lca te   medfa l ly ;   s teep   f lanks ;   b roadly  rounded  margins. Convex 

.. ' viscera l   d i sc ;   t aper ing  umbo, slightly p ro j sc t ing  beyond margin of   h inge .  
i . . .  

. 
. .  Ornaiwnted by fine costae,  unaqual'  i n  s i z e ;  abundant and s t rong   rugae ,  

crossing  .v iscerai  disc and  inte&x&g with cos t ae  to produce' fSw 

'..I r e t i c u l a t i o n  on poster ior   one-third  of   valve;   spines  erect o r  suberect, 

: c lus t e red  on g a r s ,  i n  one to three roik on poster ior ,   and  small   spines  

.; ".. s c a t t e r e d  on. v i s c e r a l '   d i s c  and t r a i l ,   t h o s ?  on t r a i l   s l i g h t l y  l.arger, 

. .  . .  
. .  

. .  .. 

. .  . .  . .  . .  

~umrous 'squamae on a n t e r i o r   p o r t i o n   o f   t r a i l .  . ' . . . . .  

. .  Brachial   valve w i t h  near ly  f l a t  t o  s l igh t ly   concave  
. .  .. 

. . .  

:' visceral disc: suyca te  umbo; midvalve  swollen s l i gh t ly  producing  smalt 
. .  

: ' f o ld .   Ornamen ta t ion   s l i gh t ly   s t ronge r   t han   t ha t  on ped ic l e   va lve ;  

f i n e l y   r e t i c u l a t e ;   c o s t a e  on t r a i l   n e a r l y . u n i f o r m  i n  Sizp. Spines  ' . . 

clustered on shallow,'  concave  ears and s c a t t e r e d  over'visceral disc 

and t r a i l  : sma l l ,  slpnder sp ines  on t r a i l .  ' .  . 

. . .  
. . I  



. .  

W-loa 42.67  29.28 47.84 28.75 . .  ' . 2 . 9 4  

bl-lob . 43.05 . 31.96  39.90 24.96 " 2:94 
, .  . . .  

w-l0c  29.52 ,22.34  31.34  23.72 5.41- . .  

2 5  -22 2.52. , '  " ' ',. 

23.90 2 2 6  

. .  . .  . .  . .  . .  . 
CI-lOd 39.02 .' '27 . 36.72 

.. . 

. .  . .  . .  . 
W-lOe 35.57 27.70 , 3 - 0 4  

. .. . . .  

. .  . .  
LOC. 1 - 5 ~  

. .  ,' 

- . . .  . 
W-58a 36.15  23.47 ' 43.22.  21-02 3.82 

14-58b 
. .  

38.48 29  39 -40  26.17 . '  3.44 
. , .  

. .  . .  . .  
. . .  

. .  : . . 
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e 40. 
. .  

a t  base of three  conjunct  lobes of process: 
. breviseptum  extending from alveolus  anter- 

iorly  alrrost  to end of visceral  disc; adduc- 
tors  large,  dendritic,  rounded-trigonal i n  
outline, and posteriorly placed just below 
lateral  ridges:  brachial imp-ressSons usually . " ,  . ' . 

able almost a t  anterio'r end o f  visceral disc: 
lateral ridges-, diverging from hin'g? margin and : . . . 
not  extending around ears,  bearing  transverse 
incisfon  near  cardinal  process: second pa i r  
of ri.dg2s shorter and more obltque,  arising 

of  adductors. 

. .   . .  obscure;  anterior  part of ridge d i s t t n g u i s h -  . .  

. .  
. .  

. . ,  
.. . 

I '  a t  this point and bounding posterior  part  . ' .  
. .  

. .  Bbsed  on information  .derived  from'chronic  (1953), Muir-Wood and Cooper 

(1960), and observation. 
3 . . .  
. .  

. .  

Dimnsions ( i n  mm.) .-- 
Dedi cle  brachi a1 
vaI ve 
length 

val ve 
l e n g t h  
-I 

" 

h inge  
width ___ height 
" 

thickness 

\ 

,!~J-l04a 12.95 . 11.62  13.40 4.40 .. 1.30 . . 
. .  & 

GI-104b 13.60 11 .eo 13.35. 7.90 ' . ' 3.50 :::. . ' 

W-104~ . 28.02 21.52 . 23 16.65 ' .. 2.5? . : 
. .  

.. . . .  



e 41 

. .  
Strati.graphic and - eographic Range,-,--- - Middle Pennsyl- 

vanian-Leonardian. . .  . In Texas " Linoproductus - Cora occurs i n  the Uddenites , ., 

Shale !!ember, Gaptank  and Neal Ranch Formations o f  the Glass Kountains: . 

P ~ W I O W  !<ember,  Hueco  and  Hueco Formations of  the Sierra Diablo  region; 

Hueco  Canyon, Cerro Alto, and Alacran I4ountain Formations of the Frankiin 

i,!ountains. 'In New !vkxico i t  occurs In the Abo bkmbelr, Hueco Formation of 

the  Robledo b?ountains: and the Ab0 Formation of the 'Chupadera  f&sa  .and the 

hanzano  and Sandia Mounttiins. I n  Avizona I t  occurs- in the Ka5bab.Forna- 

t.ioh. In Peru S t  occurs i n  the Tarma  Group, and the Copacab,ana Group of  

EolivJa and Peru. In  Europe i t  occurs i n  the Upper' Carbonifwous o f  the 

. .  

. .  

,Carnie Alps and .the Lower  PermIan of Russia. 
.~ 

. .  

. .  
. .  

. .  . .  

. .  . .  . .  . .  \ 

. .. , 

. .  ,. . . .  . .  . .  
. . ,  . .  

. .  

, .  
. .  . . .  . . . .  

. .  . .  . 

% .  . .  . : 

. .  . .  
, .  

. .  
. .  

. .  
. . .  . . .  

. .  
. .  
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4 5  

Brachia l   va lve   in te r ior  w i t h  undiv ided  t r i a n g u l a r  
hinge p l a t e ,  bounded l a t e r a l l y  by elongate,  deep, 

an te r io r ly  from forward  edge o f  hinge  plate ,   s t rongly , . 
curving ventral ly ,   twis ted,   dorsal   edges  car inate;  

probably  subdivided in to  pos t e r io r  and a n t e r i o r  

t ' :.; :': a n t e r i o r l y  widening ,  hinge  sockets; crura diverging 

I' 1 median r idge low, rounded. Muscle area  no t  observed; ' ' 

i . .. 
. . .. I . .  . adduc to r   s ca r s . a s  in.other species of genus. 

1 
,. pedicle  brachial  

. .  
c ; : . Dimensions ( i n  nun.).---- : . .  . _  
) . valve val ve 

l e n g t h '  length , width - thickness 

. .  
. .  

: . :W-l4a '6.75 5.92  7.92  4.27 
I 
. .; 
, '. 
r W-14b 8.32  7.20 8.70 4.50 
. ,  . .W-l4~ 

. .  
6.57  6.77 . 7.72 6.09 

t:: ,.: , 
. .  

/I,-,: ' W-14d . . . .  
6.15 . 6.10 6.92 4.87 . .  

t:' . . ,  W-60a 7 6.63 ' 7.20 4.47 . '. 

' .  . .  
': ,::. . .LOC,l 1 -5c 

. .  
1. :; , 
, .'. a ', . .  . -  

': W-60b 7.43 6.40  8.22  4.97 . 
. .  W-6OC 7 i21  .6.55 

. 5 .  . .  

' 8.14 , 5.31 

1. " . . W-60d . .  8.52 7.40 8.95  5.90 

8.1 7 7.23 9.25 6.17 

. .  

. : 
. .  

W-60e. 
. . .  . .  . .. 

. .  
. .  

. .  
i 

. .  
. .. . Uccurrence.---- Sect ion  1 ,   uni ts .5   and  7;   and  Sect ion 2,  

. .  

. .  .. .. 
u n i t  16-6. .. . 

S t r a t i g r a p h i c  and  Geographic Range.---- Wolfcampian. I n  

E '.-.:..:Texas'Pontisia . .  ~ ~ ~~ ~ f rankl inens is  occurs - i n  the Hueco  Canyon and  Alacran  Mountain 

1' Formations o f  the Hueco Mountains; Hueco Canyon, Cerm  Alto,  and Alacran 
1 

. .  

Mountain Formations  of the Franklin  Mountains. In New Mexico i t  occur s   . i n  

the Hueco Formation o f  the J a r i i l a  Mountains; Middle Hueco LimestoneMember ' 

o f  'the Dona  Ana Mountains; Abo and Upper Hueco Limestone Members o f  the 

Rob'ledo Mountains;  and t h e  Hueco Formation o f  the Florida  Mountains. 

. .  



7 

'.. 
i 0 

' 4 6  

. .  



e' . 
1941 Composita mxicana:  - Stainbrook and  Ihdera,  Jour. Piikon- 

tolow,  v.  15, n. 4,  p. 381, p l .  55, f i g .  23. 
. .  

. .  

1942 Composita mxicana:   Cl i f ton ,  Jour. Paleontologyy-, v. 16,  . 
- . .  

n.  11,   p .  890, p l .  102, f i g .  16-17. , .  

~ . i .  : 
1 

!.. 195'3...' .Composita cf .  C.  guadalupens'is:  Walter,  Jour.  Pdleontology 
i 

v; 27, n. . .5,  p.  690-691, p l .  71, f i g .  9-11, i 3 .  

. : 
i .. " " 

i 
i 

, .  

i '  ,1960 . . .  ". Composita. - mxicanh: : toksr, 1-1. S. 'Thesis, Rice Inst . ,  
. .  
. .  p .  45-46, p i .  3 ,  f i g .  4-6. 

. . .  ,. I . .. ,., 
" Diagnosis .---- Shel l  small, biconvex, subpehtagonal i n  . .  ..;. . . .  

?i<. , 
':. out'line. Greatest w i d t h  cbout   two-f i f ths   anter ior ly   f rom umbo: wJdth 
:& 

+out . .. equal t o  length,..  Convexjty  variable,  and  length  may,exceed wfdth .  

., She1.l smoth w i t h  concentric g r w t h  lines. 
' , 7 .  

.,~, 
. ..: . . .  
. .  

. .  .. . 
. .  . 

Pi?dicle valve w l t h  l a rge   Inf la ted   beak ,   incurved   over  

, brachial  beak, terminat ing i n  c i r c u l a r  foramen: s t rong ly  convex urn- ' -  

, ' .  bonk1 area .   S t rongly  developed. su lcus   beginning   pos te r for ly  on unbo, 

" . .  broadening anter ior ly   producfng  s t rong fonrard and upward de f l ec t ion  o f  

:. anter ior   margin;   subpentagon,al   in  outline. 

. .  

x 

.. . 

. .  . .  
. .  . ,  

. .  . 

. .  
.. . . . .  

. .  Brachial   valve  s t rongly convex: small beak;  pronounced 
I .  . .  . .  

narroLI ' fold  anter ior ly .  Fold i s  accentuated by s t rong   depress ion  on 

each side; subova te ' i n   ou t l i ne . '  
. .  . .  

pedic le   b rachta l  
va 1 ve va 1 ve 
"_ l ength   l ength  w i d t h  thickness 

LOC. 1-5 
-_I_ " 

I4-15a . ' ' . 7.70 6.35  6.98 4.92 
. .  

. .  

. .  

47 



bl-59c 

9.37 8.07 . 9.26 5.82 

9.42 , 7.73 9.56 6.18 

. .  

. .  
. .  

9.88  8.15  10.35 6.12 
. .  

11.81 10.'37 12.41 -7.58 
. ,  

. .  .. . .. . . 

6.68 5.42 5.38 4.32 

7.94 6.62 6.81 4.87 . .  

8.30 7.25 7.91 5.22 . .  . .  

"" - .  

W-59e . 10.25  8.75 9.72 6.72 

u n i t  6.  

- S t r a t i g r a p h i c a n d  Geographic Range.---- Wolfcampian- 

. .  



. .  

. .  

. .  

. . .  

. .. 







Order TEREBRATULIDA Waagen, 1&&3 

Suborder 'TEREBRATULIDINA Waagm, 1883 

Superfamily DIELASKATACEA Schuchert,  1913 

Family HETERELASMINIDAE Likharev, 1956 . .  

Genus ". Beecheria  Hall and Clarke,  1893 

Bsecheria - bovidens (Morton) 

!236 - T e r e Z u l a  - bovidens  Morton, Am. Jour. Sc i . ,  v. 29, p. 150, 

P l .  2, f i g .  4. . . .  
::.: 

1902 - Dielasma  bovidens:  Tschernyshev, Geol. Kom., Trudy, v. 16, 
" 

n .  2; p.. 33, p l .  3, fog. 3: p l .  4 ,  f i g .  4. 
. .  

'. . ' 
1 

. .  . .  

1903  Dlelasma  bovidens:  ,Girty, U. S;.Geol;  Survey,  Prof. Pap. 16, 

p. 409-411, p l  7, f i g .  11. 

. . .  
1904 Dielasma  bovidens:  Reagan,  Indiana Acad. Sci., .Proc.  1903, , . 

P i  242, PI. 1,  f i g .  11. 
_. ... , . ,. . ... . 

. .  . .. 

.. . I 

~. . . . .. . .  

1906 DSelesm,i bovidens:  Beede, Kensas Geol. Survey,  Rept., v.'6,' 
. .  

c " 

' , pt. 2 ,  p. 95-96. . .  
. .  

3906 Dielasma bovfdens: Foodruff, . Nebraska G E O ~ .  Survey, v. 2,' 
. .  

' . p t .  2 ,  p. 276, p l .  11,  f i g .  4. . .  . . 

1909 "~" Dielasm-  bovidens: Grcbau  and S h r i m r ,  North  American.Ind.. 

Foss., v.  1 ,  p. 303, f i g .  377. 
. .  

. .  

1914  Dielasma  bovidens: Kozlowski, Ann. Paleontology, v. 9 ,  ' 

p.  88-90,  pl . 9 ,   f i g .  61-65. . ' 



. .  

a . . . "  53 
. .  

Dielasma __- bovidens: bleyer, 14; Jahr .  tKin. G ~ o l .  Pal.,.v. 37, 

Dielasma bovidens: Morgan;  Oklahoma Bur. Geol., B u l l .  2, ' . .  , 

. .  . ,  
. p l .  42,  f i g .  18. 

. .  

Dielasma  bovidens: Sayre, Univ. Kansas, Scf . 'BuIl . ,  V. 19,.  

n .  8,  p.  7, f i g ,  4-5. 

. .  . .  
. .  

. . ,  

Dielasma bovidens: Frederiks,  Akad. Nauk SSR, Inst.  Geol., 

Tructy, v. 2 ,  p.  150-151. . . 

Dielasma  bovfdens:  nunbar and Condraj  Nebraska Geol. SUrV€!Y, 

. .  . . .  . 
. .  

. .  

. .  , . .  
. .  .. . 

" 

S P ~ .  2 ,  B u l l  5,  p. 304-306, PI. 37, f i g .  33-34. ' 

. .  . . .  

Dielasma  bovidens: Heritsch, Akad. Hiss.  Sien, Math-nat. K l h . ;  

S J t z . ,  Abt.  I ,  v.  144, p.  366, p l .  1, f ig .  6. . . . '  . .  

Dislame bovidens:  Reichardt, Deux Cons,.' 1 ',Avant, 'Etudes . . 

'S t ra t .   Carboni fere ,  C. R . ,  v. 2, p. 1006-?007., 

. .  
. .  
. .  

" \ '. 

. .  . .  . .  
. .   . .  . .. . .  . .  

. .  . . .  . .  

. .  . .  . . .  
. .  

.. . .  
. .  

Oielasma  bovidens: Cooper, " i n .  S h i m r  and  Shrock; Index'foss.. . 

ii. A-rica,  p.  364, p l .  143, f i g .  6-8.. .. 

.. 

. .  . .. , . .  . .  

. .  



e 

: 1952  Dielasr;!a bovidens:  Roger;in Piveteau, Traite  de  Pa1eonto1ogie, . .  
" " 

v. 2, p .  120, f i g .  117. 

. .  

. .  

. '  ,1956 - Eeecherfa  bovidens: S t e h l i ,  Jour:  Paleontology, v. 30, n .  2 ,  
. .  

p: 299, p l .  40-A, f i g .  1-3. 
~. 

1958  Oielasma  bovidans:  Fenton  and Fenton, The foss. book, p. 707. 

1960 Dielasma  bovidens:  Easton,  Invert.  Paleontology, p.  295, 318, 

. .  . . .  
. .  

... : . .  . .  . .  
f i g .  8.7:9, ' f i g .  8.20:3. , .  . .  

. .  . . 
. ... . , 

. 1961 Beecheria  bovidens: ' Hoare,   lhiv.   Mlssouri   Studies,  v. 36, . 
. .  . 

. . .. ! '  . 

p .  33-34, p l ;  1 ,  f i g .  .25-26. 
. .  

'. ' 1  , 
. . . .  . .  . .  

" ' . ~  . .  
. .  . .  . . .  

,1962 "" Dielasna " bovidens: Nudge and Yochelson, U. S. Geol. Survey, . 

' .  Prof. Pap. 323, p. 85-86, p l .  15, f i g .   9 .  ' . 

1962  Dielaslca  bovidens: Lane, Jour. Paleontology, v. 36, n. 5, 

. . 
, .  

, .  . x .  
. .  
. .  

. .  

. .  . .  
. .  

. .  
p. 898, p l .  727, f j g .  15. 

. .  
. .  

. .  

,1965'Diel.asma'  bovidens: White, Ehr th  Sci. ,  v. '15, n. 2, p. 71;. . ' 

f ig :  21. . .  , . . ,  . .  
. .  

B u l l .  63, p. 68-69, p l .  22, f i g .  15-19. 

1969 "_ Dielasma  bovidens:  Simpson,'S. A. S. G. S . ,  finn. F i e l d  T r i p  

p l .  5 ,  f i g .  9.  

54 

! '  
. .  . .  
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t Diagnosis.---- Smal l ;  biconvex: elongate  ovate i n  out- 
i . . .  
I 

1 .  
. .  

lin.e, w i t h  mximum w i d t h  anterior  to mid-length, and greatest  thickness 

posterior  to mid-length.  Shell  srooth:  finely ,punctGtte, arranged i n "  
. .  

t .  
i 
I . ,  quincunx: marked by concentric growth lines. . .  

. .  . .  

, .  
5 .  

i 
' Pedicle  valve  strongly convex i n  profirel  beak, incurved, 

: ' :. . over and covering  br&chial beak; foramn  large,  encroaching upon umbonal 
. .  . . .  . .  . .  

area;  broad,  shallow, rounded sulcus'beginning posterior t o  umbo, 'becoming - . . 

broader  anteriorly.  Brachial  vaive  evenly  conkx i n  profile:' beak small ,  

, . partially concealed by 'pedicle beak: sur face   naar ly   f la t   to . s l igh t ly  con: : "  

i . .  , :  
. .  

. _  
. .  

. . .  
i vex, sides  sloping  steeply away f r o m  narrowly rounded mdian  axis,   but 
I " 

n'ot i n  form of fold..  Pedicle and brachial  valve  interiors  not observed . 

i n  specirens  collected', 

, .  . .  

i 
. ;: 

i 
i 

. .  . . .  . .  . .  
- Mmnsions ( i n  rnm. ) .A- - -  

. .  
": . .  

' ,  . . . . .  
pedicle  brachial 
valve  valve . . .  
l e n g t h  length w i d t h  .' thickness 

! ,  .; 

. .  . .  

LOC. 1-5 ' . 
"I - . . . .  . .  

i , '  

: \  . .  . .  

. ' W-16a. 13.15 10.68 10.02 8 ' .  
. .  

. . .  
:. . W-16b 

. .  . ~ .  . .  . .  
. . .  

i " .  

! . ' Lac. 1-5c , 

. . '  W-6la 7.70 ' 6.53 

1 ' W-61b 8.35 7.30 6.92 . , 4.12 : 

. . 15.97 . 12.96 1-3.18 8.53 '. .'. 
. . .  . . .  . .  .. 

. .  . .  
. . .  - . .  

. .  . . . . . .  :. 
6.28 . I '  3.62 

. .  
. . . .  . .  
. .  . .  , . . .  

. . . . . .  
! .  '. W-61 c 11.31 9.45 9.56 5:27 ' ' . . .  

L Occurrence.----,Section 1 ,  u n i t s  5 and 7 and Section 3, 
, 

. .  

1 
u n i t  6 .  . ' 

. . '  . .  

. .  
!. . 
i 
t "- Stratjgraphic and.Geographic Range.---- Desmoinesian- 

Loww Permian ,formations  of the Midcontlnent region. The Permian forms 

. .  
. . .  . .  . :  . . . .  . .  . . .  c - .  . .  

. .  
. .  . .  



north-central  
.. 

portion o f  

... , '. 
.:: ,. 

., :.' . 
, .  

. _ .  . . .; . .  

. .  . .  

. . ,  

' . , . .  



?hyl um XOLLUSCA Cuvi?r ,  181 6 

Class GASTROPODA Cuvier,  1737 

OrdPr ARCHAEOGASTROPODA Thizlle, 1925 

Suborder BELLEF?OPHO!!TIYA 111rich and ScoSiPld,  1897' 

Superfamily BELLE!?OPH04TACEA f4'Coy, 1851 

Family SIN!ITIDAE Dall - i n  Zittel-Eas.tman,  1913 

Subfamili EUPHEMITI!iAE K n i g h t ,  1955 

Gen.us Eupheaities !.larthin, 1930 

Euphemites sp. indat. . .  

D j  2. agnosis.----'Large, - involute,' globosa;  geniculate,  

s p i r a l l y   c o j l e d  e u p h n ~ t i d :  rapidly  but 'regularly  expanding'whorts. '  

Preserved  only  as   internal  molds; ornarcentation  consisting o f  approxi- 

. mately' 15-1 7 1 i r a s .  
. .  . .  

. .  
1 ,  

. Dimnsions- ( i n  .mm.) .---- . .  

. . h p i g h t  o f  . width of 
' . .  .- . h e i q h t  Cridth . aperture . . aper ture  

\ 

- .  . .  - .  
Loc.' 1 i 5 c  

. .  . 
. I  . .  

!*I-53a 
. .  . .  

8.43 ~ 5.70 . , 4.47 : : 5.78 .. . 
. .  

. .  . .  
#-63b 9.47  5.10 "" , 6.52 ' . 

. . .  . .  .. . 

Occurrence.---- S x t i o n  1, u n i t  5c. ' . 
, .  

. .  

. .  
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. .  

. .  . .  

. .  

. .  

. .  

. .  

. . .  

. .  . .  

. .  

. . .  . .  

. .  

. .  



Genus "- Euphemitopsis - Yochelson, 1960 

" Euphemi tops l s  mu1 tlnodosa  Yochelson - _I____. 

. .  

1909 Euphemus "" subpapi l losus:  GSrty, U.  S. Geol. SurYey, B u l l .  389, 

p. 99-100. 

1960  Euphemitopsis  multinodosa  Yochelson,  Amerlcan Mus. Nat.  History, 
. .  

.- - 
B u l l . ,  v.  119, a r t .  4 ,  p.  252-253, p l .  48, f j g .  1-12. 

. .  

. .  . .  . .  

' Diagnosis.---- Small t o  medium-sized; i n f l a t ed ,   g lobose  . 

' euphemi t id ,   s l fgh t ly   genicu la te :  deep s l i t :  numerous pus tu lds   p resent  . .  

on.:perinductura;   lateral  1 i . p ~  sharply bent;  a n t q r i o r  l i p s  sqkewhat  arched,, 

.near  center curving i n ,  t o  form shallow sinus which becorns a narrow  deep 

s l i t ;  omamnt   bo rne  on +NO o r  more inductural   layers ;  . .  l o w , . d i s t i n c t ,  

. rounded   sp i ra l   l i rae  a re  f o m d  on higher inductural   layer; . ' the number 

varies from 8. t o  17 1irae.Ct   varying  s tages   of   growth;   per inductural   or-  

n a m n t  consists of   numrous ' smal l  pustules o r  nodes e longat lng  s l ight ly  

near  the edae of the inductura:   area behind  the aper tura l  ;ips smooth 

. .  

. .  . 

.. . 

'i.rSth only growth lines visible. 

. .  . .  ,Dinensions _. ( i n  .m.).---- . .  . .  . 

h e i g h t  o f '  . width 05 . ', .. height  w i d t h  ape r tu re   ape r tu re  . , " ' 

LOC. 1-5 
" 

. . .  

_" . .  
. .  . .  

9.10 7.52  4.32 " 1.1.08 . . . . . .  

N-18b 9.75 . 8.72 . '  4.25  12.28 

Wl38C 10.32 ' 9.37  4  13.62 

loc.  2-;6 
"" 

. .  

61-106i: 4.12  2.85  2.23 , 4 27. 

!b"OSb 6 5.27 . 3.07' 7.32 . .  

. .  

. . .  

. .  
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w-106c 6.32  5.11  2.81, ; 8.32 

Id-106d 9.05  5.52 3.75 8.95 

I LOC. 3-6 . .  - . .  
. .  

L-J-1 35a 8.02 5.72  3.W 4 .87  

W-135b 9.72  5.70, , 3.17  9.98 

w-l35c  9.64  6.42 3.72 10.64 

Id-135d 12.55 7.88 6.22  13.65 . ,  

. .  

. .  

I .  . .  
, .  . .  

. .  
Occurrence .---- Section 1,  u n i . t s  5 and 7; Sec t ion .2 ,  

units 7  and 16; and  Section 3 ,  u n i t  6. . .  

S t r h t i g r a p h i c  and Geographic R~nge.----'blolfcamp$an~ 
. .  - . .  . 

Leonardian? .In Texas  Euphenitopsis  multinodosa.occurs i n  the I-lil'dcat 

.Creek and Jim Ned Shale Nembers, Admiral; Grape. Creek.: Talpa;  and  tueders 

'Formations o f  the north-central  portion of the state:  In New Eexico it  

occurs i n  the Hueco Canyon Formation o f  the Hueco Kountains; Abo and Upper 

.Hueco Limestone f,'enbersi Hueco Formation of the Robledo  Mountains:  and' 

the Abo Formation of the f4anzano Kountains.  In  Arizona it occurs $n  the 

Coiina  Formation sf the south-eastern portion.of the stais. 

" 

j . .  

. .  



1 

I 

j Fawily BELLEROPHONTIOAE K'Coy, 1851 
1 .  
i . Subfamily B E L L E R O P H O i i T I t ~ A E  I4'Coy,  1851 
1 
! 
~ . Genus Bellerophon tbntfor t ,  1808 

i 

! 

I 

! 

, .  

60 

" Bellerophon  (Gellerophon) spi indet. ,  . 
I '  

-I_-- 

. .  

Diagnosis.---- Vediurn-sfzed t o  large, subglobose bellero- "- 
! ' .phontl#,  spirally coS1e.d; involute,  internal  mo1ds;slightly  higher  than 
: .  
. .  wide. . .  

Dirrjensions ( i n  rnm.).---- 
. .. 

. .  .height o f  . w i d t h  of 
. . . .  . . . heiabt w i d t h  aperture apErtUV2 . . "- ". 

." LOC; '1-5 
"_ . .  - 

-" "" 
. .  . .  I .  

W-19a .30.05 20.91 -"- 34.07 
. I  

. .  
I .  

'.. Ll-igc ' 20.75 8.75 10.05 1i .72 . .  
. .  . .  . .  

. .  . .  
l'J-19t 19.eo 12.97 11.12 20.17 

. _  . .  . .  
~ : .  . ,  

. .  

Occurrence.----  Section I ,  u n i t i  !Land 7: Section 2 ,  u n t b .  ' , .  
' . .  

.7 and 16: and Section 3 ,  units 6 and 8.' , 

x. ~ . .  

. .  

. .  . .  
. .  

. .  
. .  

! 
i 

. .  . .  

. .  
. .  

r .  
i. 

t 

! 
t 

! 
. .  . 

. .  
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Subfanily KNIGHTITIiiAi K n i g h t ,  1956 

Genus "_ Knightites  (Knightites) -I_ -̂..- Koore, 1941 

Knightites  (Knightltes) br5nson.i Yochelson - 

1960 Knightites (Knightites) bransoni Yochelson, Am. flus. Nat. 
"I" -.- 

;' History, B u l l . ,  v. 119, a r t .  4 ,  p. 270, p l .  53, f i g .  13-17. 

. .  . .  
"- Diagnosis.---- tk?diun-sized ti lerge,  narrowly phaner- 

I .  

oiphalous  bellerbphontid, w i t h  protuberances along selenizone  coalescing 

."to'form two'revolving  ridges; whorls. expanding  uniformly except a t  matur- .. 
. . .  . .  

i . ty,   sl ightly . f l a r i n g  aperture:  nearly.straight  antgrior lips; d&velop- 

.mnt of sinus by rounding of  comers  of slit:  deep sl i t ;  .moderately ' 

nrirrow selenizone, flush i n  .early growth stagis., becoming rais&with Sn-  

creased  maturity; whorl profile convex; narrowly phanertlmphaluus:. i n  . 

mhturity  upper  yhori.  surface  flattened, w i t h  selsnizon? lying i n  5 trough. 

bordered by two parallel  carinae:  lateral l i p s  and inductura  not Gbserved. 

. .  

.- . . .  , . .  

. .  

. .  . .. . .  

Omarmtattin  consfst; ' o f  nummus spiral '   larae and 
. .  

, .  . .  
'.,.slight transverse  undulations'which  becoe  distinct  proeurbances  near ' . ' 

'the selenizone which i n  . .  t u r n  coalasce  tu form.two spiral  carinae. Based 

on Inforhation f r o m  Yochelson (1960) and observation. . '  

. . .  . .  

Occurmnce.----  Section 1,  units 5 ana 7 and Section . .  . .  . .. . .. 
2,  u n i t  7. . .  . .  . 

. .  
. .  

' . Sb-atigraphic and Geographic Rang?.---- Wolfcampian. In -. - 
New t.'exico Knightites (Kn'ightites)  bransoni  occurs i n  the Hueco  Canyon 

.Formation o f  the Hueco f.?ouneains and the Abo E@mber,'Hueco Formation o f .  

the,  Robledo tkmntains. 

. .  . 
" . .  

. .,. , . .  . . .  . . .  . .  
. .  

. .  
. ,  . .1 . ... , , 

. .  .. . .  . . .  . .  
, . .  . 

. .  . . .  



. .  
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: f.:ountzins: and the Cerro  Alto Formation o f  the Franklin KountaSns. In 

:le+! &xico i t  occurs i n  the  Hueco Canyon Formstion of the HUPCO Ibuntajns;  

!.:iddle Hueco Lirestone Kember, Hueco formation o f  the Dona  Ana Kountains: 

. .  

1 
1 .  A50 and Upper Hueco Lims tone  bkmbers, Hueco Formation of the Robledo 
j 

' Kountains: and the Hueco Formt ion  0.f the Florida Mountains. 

:. 

i '. . .  

: . 
c 

i 
. .  
! 
. .  
. .. 

. .  

3 

. .  

. .  . . .  
. .  

. .  
. . .  . . .  . .  

. .  . . . .  . . . .  ~. 1 . . .  
. .  

. . . .  

. .  . .  

, I: 

. .  . .  
. .  . 

\ 

. .  

. .. . . .  . .  
. .  . .  . . .  . 

. .  . .  
. .  . . .  . .  

. .  
. .  . .  . . .  

. .  , .  . ... . . . .  
. .  . .  . . .  

. .  
:. . i . .  

. .  . .. . .  . .  ~ . .  . .  . .  
, .  . .  . .  . .  .. 

. .  . .  . . .  . .  . .  

. .  
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. . .  . .  

Diwensions !in mrn.).---- I .  

h e i g h t  of width of numbfr  of 
w i d t h  height  aperturs  aperture . whorls 

-Lor-.  1-5 
"- 

.- - 
"_ 

X-23b 8.57  23.21  8.20 7.91 6 

$!:230 14.12 . 27.98 7.25 6.67 . . 6 

LOC. 1-5c ' ' 

I&. 6 5 a 

I 

. .. '7.80 - .  14.78  5.72  4 .%2 5 

I,!-G5b 14.37 26.64 9.55 . 10.05' . 6  

1+-65~ 10 .k2 30.45 "_ "_ 6 
. .  . .  

. .  - Occurrence.---- Section  1, u n i t s  5 and 7;.SectSon 2, . u n i t  7. . .  
. .  - Strati.gr6phic and Geographic Rang$.---- Glolfcbmpian- . ' 

Leonardfan?' In Texas Straparollhs (Euomph6lus) - - 'corhudanus occurs i n  the 

b!ildcat Shale tkmber, Admiral: ,Grape Creek; a n d  Talpa Formations of the 

north-central  portion of the s ta te ;  Hess Formation of the Glass I.:oun- 

t a ins ;  POWON bknber, Hueco Forination.  and Hueco Forniation of . t$e  Sierra 

Diab7o region;.'Hue'co C+nyon.and Cerro  Alto FormatSons-.of the Hueco  .lioun- , 

talns: and Hueco  Canyon and Cerro'  Alto  FomationS of the Franklfn bbun- 

t a i n s .  In New Kexico i t  occurs i.n the Hueco Canydn Formation.of the ' . 

Hueco inountains: Abo and  Upper Huecd,Lim?stone Pkmbers of the 'Hueco For- 

niation. of the. Robledo  f.!ount&ins':.Abo f,lqnber, tiueco Formation of the Dona 

. .  

. .  

. .  
\ 

. .  

. .. 

.. 

h a  h n t a 5 n s :  a d  tile Hueco 'Fomtion of the Florida. Kount;1ins?'. . : . .  . .  . .  _ .  ~. 
. .  . 

. .  , .  . . .  , .  ..... . 
. .  

. .  . .  . . .  
. .  . . .  . .  . .  

. .  
. .  . .  . .  . .  . . . . .  
.. 

. '  . . . .  

. .  . .  
. . .  . , ( .  . .  . .  . .  . 

. .  . .  . .. . .  . .  



. . .  
Family O:.IPHALOTP,OCHIDAE K n i g h t ,  1 9 4  

. .  . . .  
G w u s  Omphalotrochus I+k, 1864 , .  

. .  

Omphalotrochus obtusisoir ;  (Sh'umard) . .  

. .  . .  
. .  . . .  

1859 .Pleurotomaria  obtusisDira Shumard, Acad. Sc i .   st^. Louis; Trans.,, , . 
. .  v. 4, p. 491. . . .  . .  

. .  . .  . .  
. .  

1937  Omphalotrochus obtus isn i ra :   Gi r ty ,  Jour. Pal?ontoloqy, v. 11, 
. .  

n. 3, p. 703, Dl. 33, f i g .  1-17. . .   . .  
. .  . . .  . .  . .  

. .  . .  . . .  
1944. 0mphalot.rochus ob tus i sp i r a :  K n i g h t ,  i n  Shirxer  and,Shm'ck, Index. , - .  . . 

' foss. N .  A w r i c a ,  p. 462, pl.  '191, f i g .  12-15. . .  . .  . .  . .  
. . . . .  . .  . .  . .  

. .  
i I . .  

. .  .. .. 
. .  . .  

1953  Omphalotrochus - obtusispira: Chronic., i n  Nwel7 et. a l . ,  Glol. . . . . . . . . .  - 
. .  

.Sot. A w r i c a ,  ;*'SIT. 5 8 ,  p. 142-143, p1. 29, f i g .  17-18. 
. . . . .  . . .  . .  . .  . .  . . . . . . . . .  

. .  . .  . .  
: . 

. .  
-. . . .  . 

1956 Omphalotrochus ob tus i sp i r a :  YocGnlson,  km.'i4us. t iat .   'History, .  ': <.. '. 

B u l l . , ,  v. 119,. a r t .  3, ~ . ' 2 3 1 - 2 3 3 ,  p i .  15, f i g .  .1-13; : . .  . . : . , .  . . . .  

. .  . .  . .  . . . .  

.- . . .  
. .  

. . . .  
. : . . . . . .  

. .  
. . , .  . . . , .  . 1~ . . . .  

_ .  _ .  
I . . . .  

1952  Omphalotrochus odtusispira:  Yochelson, U.S. Gool..Surv&y, Prof. '  . .' . ' .  . . . .  
.,. . 

, .  . .. , .. . . . . . . . .  .. - . .  . .  
... :?Pap.' 323,.p..92-?3,  p7..17,  fig. 3-4. . : . .   . .  .. . . .  . .  

. .  
. . . . .  . . . .  . . . . . .  . . . . . .  . . . .  . .  . .  

. . .  . .  . . : ' . ' 
, i  

Diagnosis.---,- Large,  phanemmphalous,  trocbiform; wide 

1 .  , 

. . . .  
shallow sinus; pronounced  fonrard  projecting prong, .complex rounded. .,:' 

whorl shapa: simol9 protoconch,  rounded whorls, o l a n i s p i r a l ,  non depres-. 

S&d; d i s t i n c t  su$urFs, stronaly  3mpressed.and  overhung u n t i l  f i f t h  whorl, 

. .  . .  
. .  
. .  

. .  
. .  

where' the suhres then becow  smother;   pleura7  angle  expands w i t h  mat- .: ' . . ' 

u r i t y ,  p ro f i l . ?  of  mature  swcimf-n  concave:  umbilical  ,walls  curved  slightly; 
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- Dirinsions ( i n  mm.).---- - . .  

" height .  wfd th  "- "_ aperture "- aperture . 'angle Of*rls - . " 
height of wid th  of  pleural ,number 

Loc. 1-5c 

Wi66a 13.08 18.97 6.68 6.67 . ' 58" 5 

!5:-66b 26.12 39.52 11.60 11.70 I '' 98O 4 

. .  

. .  
b!-66c '. 29.1'5 42.92 12.72 12.50 lor- . 5 

32.70 44.87 ---- "" 103" 5 

Occurrence.---- Section 1 ,  u n i t s  5 and 7: Sectton 2,  unf ' t  

. .  

~ . "_.. 

' , 16; and Section 3~, u n i t  8. . .  . . .  . .  . .  . .  . .  . .  Stratigraphtc and Geographic Range.---- Wolkampian. In :'.. 
. .  

; Kin& Onphalotrochus obtusispira o,ccurs in the FloRna  Shale b2.mbzr of :' 

.. ' the Cottonwood Formtion. In  Texas it occurs i n  the Sedwick;,  Coleman 

;..' 'Jut&&, E l m  C r e e k ,  Grape Creek, and Talpa Formations o f  the north- ' .  : 

... .central  portion of the state: Lenox Hills Form&tion.of . .  the , Glass Koun- ' 

tains;  Porwow kmber; Hueco  and  Hueco Formations of the Slerra Djablo 

.region: Hueco  Canyon and Cerro Alto Formations of the Hueco Mountdns; 

ani Hueco  Canyon, Cerro P.lto,  and Alacrsn Kountain FormaiIons of the . .. : ' 
F.ranklin 1,lountains. In New 't%?xico 1 t occurs , i n  the Hueco;.Canyon Forkatfon : 

. . .  . 

. .  

. .  . .  . . .  . .  . .  . .  

. .  

, :  . .  . . .  .. . . 
. .  . . .  . . .  

. .  . . .  

. .  . .  

. .  

' ' o f  the . .  Hueco Nountains: Abo and'Upper Hueco Limestone t,kmb?s, Hueco ' ' 

. . .  
.Fornation o f  the Robledo Mountains; and the Hueco,Formcition o f  the FlorIda 

' Yauntafns. Qutsirle  the United States i't 0ccu.r-s i n  the Copacabana  Group . 

o f  Peru and B o i i v i a .  . ' 

. .  . .  . . .  . ~. 
. .  . .  . .  . 

. .  
. .  . .  . . .  . . . .  

. .  . .  . .. .~ . 
. .  

. . .  . . .  

. .  . .  . .  . 
. .  

. .  

. .  . .  . .  . .  
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Suborder PLEUF?OTO~!ARII.~.JA~COX and K n i g h t ,  1950 ..  

Supwfamily PLEUROTOYARIACEA Sxainson, 1849 

Family SINUOPEIDAE IJmz,  1938 

Subfamily PLATYSCHIS?WTINAE Knight, 195E 

Genus Colpites  Knight,  1956 
. . .  

. .  

- Col 0-i tes sp.  

Diagnosis.----  Small,  globose, loki spired,   p leurotnmaruid;  

: height of shell s l igh t ly   g rea t e r .   t han  width.; shallow suture. Ornamenta- 

. - t ion  cons is t ing .  o r  rounded  nodes on:upper  face  of  whorl;.  simp12 nucleus.'. 

. Only one  specimm i n  co l l ec t ion  and exhib i t s   charac te rs   ascr ibable   to '  
~. 

.. 
Col ni tes. 

dirensioni ( i n  mm.) .---- 
he ich t  ' width . angle  ~ whorls . . 

. .  . .  

.. 
~~ Dl eural  number . .  . .  

.- , 
. .  . .. 

LOC. 1-7 , . 
. .  \ 

. .  . .  . , . ,  . .  

!'J-2% , '  .. 5.95 ', 5.15 58' : ., 5 .  .: . -  
. .  

" 

Occurrence.---- Sect ion 1, u n i t  7. Uppar Hueco Limestone 
. .  

. ' Member, Hueco Formation.. . 
. .  . 

. .  
. .  . .  

. .  .. - . .  . .  
. .  . . .  . . . .  

. .  . 
. .  

... . . . .  , . .  
. .  

. . .  

. . .  
. .  

. .  
. . .  

. .  

. .  

. .  .. . 
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. .  

Fani l y  EOTOMARI I DAE Wmi , 1338 

Subfamily NEILSONIINAE K n i g h t ,  1956 
. .  

Gmus Peruvis.oira  Chronic, 1949 

Peruvisaira  sp. 

. .  
> 

i Diagnosis.----  Sn6ll , anonphalous,   turbinate pleuroto-. 

naroid.  Spocinnns  poorly  prasdrved,  appear to have,   characters   ascr ib- .  

' , able t o  Peruvispira .  . .  
. .  

Occurrence.----  Szction 1 ,  u n i t  7. .Upper H U ~ C O '  Line- . . ' , 

stone PIemSer, Hueco Formation. .. ' 

. .  
. .  . .  

. .  . . .  . .  
. .  .. . ,  

, .  . .  

. .  . . . .  . .  .. .. 

. .  . .  . .  
. .  

. . .  . . .  . .  

. .  . .  

. .  

. .  



Superfamily, TROCHOI'jEI.!kTACEA'Zfttel, 1895 

Family TROCHONEFIP.TIDAE Zi  t t e l  , 1395 

Cenus  Amaurotoma. K n i g h t  , 1945. 

- Amaurotcma - "_ zappa Plas 

70 

1972 A m a u r b t e  zappa Plas,  Jour.  Paleontology, v. 46, n.  2,  p. 255-256, 
1 

" 

. p l .  1 ,  f i g .  1-4. 
. .  

- Diagnosis.---- Small t o  medlum sized, turblniform, dex-. 

. t r a l ,  rounded whorls,. as many as 5 ;  moderately impressed s u t u r e ,  small 

narrow umbilicus:  aperture nearly circular,  slightly elongate. 

Orna&nktion  consisting o f  13 t o  18 spiral  angular . .  
rarfnie  separated by shallow concave furrows:  carinae.  evenly developed 

adhpical to  periphery, smaller and closer spaced  adapical t o  periphery: 

as we1 1 as growth l ines.  

. .. 

. .  

. .  . .  

Occurrence.---- Section  1, units 5 and 7; and Section 3; 
.. . .. 

. . .  
u n i t  8.: 

. .  

. .  
. .  

Stratigraphic and Geographic Range.---- Wolfcampian- 

Leonardfan. ' In  Texas "- Axaurotoma zappa occurs i n  t h e  Hueco  Canyon and . . 

Cerro Alto Formations o f  t h 2  Franklin Mountains. ' In New Vexico i t  occurs 

i n  the Abo and  Upper  Hueco Limstone Members,  Hueco. Formation of the . ' . .  ' 

Robledo' Mountains. In Nevada it occurs i n  the .Loray Formation of the 

eastern  portion o f  the   s ta te  and t h 2  Bird Spring Group of the Arrow 

Cinyon Nountains. I n  California .it occurs i n  t he 'B i rd  Spring Group o f '  . 

. .  

.. . .  . .  

. .  

, .  . .  

the Providence  I4ountains. 



i 
Genus e n i r a  Chronic,  1952 - 

. .  

. -  G1yptospir-a n .  sp. . .  
i 

. .  

Diagnosis. ---- Small ,   turbibiform, daxtral, y i t h  5-6 regu- 

larly  expanding  whorls;   moderately  high  spired; umbilicus minute; suture 

imoressed, mderately deep; whorl p r o f i l e  convex: base f l a t ly  rounded.;, 

anoiphalous :   aper ture   c i rcu lar :   ou ter   l ip  moderately t h i c k ,  gzntly  swing- ' . 

in3 obl iquely 'backward f r o m  upper suture downward to  . ax f s   o f   co i l i ng  on 

.' , notch not.  present.  



Dinensions ( i n  mm.).---- . .  

heicht e spertur?  aperture  angle whorls 
!)eight o f  width of  pleural numbw ' 

. .  
LOC. 1-7 
" 

!4-77a ?.17 1.92 0.52 0.68 35"  5 

6 Y-77b 3.90 2 . m  1.23  1.12 38" 
. .  

. . .  

!.I-77~ ;' 4.17 3.17 1 .37? 1.37 43" 6 

\,f-77d 4.82 4.12  -2.07 1-80 47" E 

!d-77e 8 '  4.83 , 2.59 1.93 57" E 

. .  Occurrence.----  Section 1 ,  u n i ' t  7 and Srtction 2 ,  u n i t  15. 

?---- Wolfcanpian. . In ' , 

. .  

Texas Glyptos'pira n. sp. occurs i n  the H U ~ C O  C6nyan and Cerro Alto' Form- . 

Et ions  of the F r m k l i n  i4ountsins. In New ikxico i t  occurs i n  the Middle 

Hueco Limestonr ??she r ,  Hueco Formation o f  the Dana Ana Xountains and 

. .  

. .  . .  

. .  . .  . .  

: the. Upper  Hueco Limestme I.!F?mSer, tiueco Formation o f  the Robledo 
. .  

!buntsins. . -  .. . 
. .  \ 

.. . .  . .  . .  . . .  . .  

. .  .. . . -  . -  
. .  

. .  
T . . : . . .  . .  ... . . .  . .  

. .  
. . .  . . .  . 

.. . , . .. . 
. .  . .  .. 

.. . .  . ,. . .  . . .  

. .  .. 

! 
. . .  . .  . .  . . .  . .  . .  . .  . .  ~. 
.. . 

. .  

. .  . .  
j 

, .  
. .  

i 
I 
i . .  
k 
i 
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SGborder NERITOPSINA Cox and K n l g h t ,  1960 

Superfamily EIERITACEA Rafinesque, 1815 

Family NERITOPSIDAE Gray,  1847 " 

Subfamily NATICOPSINAE Killer, 1689 

. .  

. . .  

Genus'Naticopsis "Coy, 1844 . . .  

I "_ Naticopsis  cf. " N. "" apachensis Winteters 
. .  

1909  Naticopsis - deforn's: GTrty, U. S .  Geol. Survey. B u l l .  389,- P. 

. . 106, p l .  11, f i 9 .  E ,  not .   f ig .  9 : .  . , . ,  . 

1963  Naticopsis. "- apachensis Winteis,, Geol. Soc. .Amrica;. Mem: . .  89, p.- - ' -  

. .  . _  . .  

.. . . . .  
45-46, p l .  5 ,  f i g .  14. . .  

. .  . . . '  
, . . . ,  

. .  Diagnosis.----, Small t o ' l a rge ,   g lobbse ,  nati'cifom, very 

low sp i=d ,   gent ly  s h o u l d e n d  with 2 1/2 - 3 very r ipidly  expanding . .  ', 

whorls: he igh t  of shell s l igh t ly   g rea te r   than   wid th :  shsllovi su tu re :  ir- 

regular, . . -  i n f l a t e d  . .  whorl profile;  slopes  gently.outWard,  convex t o  rounded 

.shoulder angula t lon ,  turns sharp ly  downward with s l i g h t   t o ' g & n t k . c o n v e x i t y  

. : \ 
. . . ,  

. .  
. .  

. .  
. .  . . .  . .  

. .  



. .  

.. 

. I 

, .  . .. 

. . .  . . ~. 
. .. ' 

. .  

.. . 

. .  

. .  

. .  
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I 
1 Subfamily f1EP.ITOPSIilP.E GThy, 1847 t 
i 
1 Genus Trachydornia Keek and \%:orthen, 1866 

.. 

. . .  . .  . .  

i . . .  1 Trachydomia s p .  . .  

! . .  . .  "_ Diagnosis.---- Small, neritfform,  globular,  primarily 
. .  

Snternal rolds w i t h  large  final whorl: other  features, unobservable; , 
I .  

: ornamentation consisting of PUStUlES o r  nodes. 
, .  

. .  Occurrence.:--- Section' 1 ,  . u n f t  7 and Section  2;unit 
" ' .  

16-f. 

Remarks.---- Majority o f  specilrxtrrS too poorly preserved. 

: . . fo r  speci.ffc  identificzttion,  except  for  slngle speci&n.from . .  Section. . . .  

, . 2 ,  u n i t  16-f.  Specimns. of Trachydomia occur i n  the Hueco  Canyon and 

. . . .  Cerro Alto Formations of the Franklin Fbunta ins ,  'Texas  which' appear t o  be' . 

. .  .. 
- 

-. conspecific w i t h '  the  specimn From the: Robledo Mountains.' 
. . .  
.~ . 
. .  

. .  

. .  . . . . . . . . . . .  

.~.  . , . ' 
\ 

. .  . : 
' .  \ 

. . . .  
. .  

. .  . .  . .  . . . .  
b '  . . j .  . 

. . .  . . .  
. .  . . , .  . .  . .  

... . . . .  
. .  . .  . ,. . 

, .  .. . .  . .  
. . . . . .  !.' . .  

. . . . . . .  
. .  . .  

. . . . .  .~ 

. .,. . .  . .  . . .  

. .  . .  '. . . . .  . .  . .  - .. 

. . .  . .  
. .  . . , .  . .  . .  . .  . .  

. .  .. . .  . . . . . .  . .  . .  . .  .~ . . . . . .  

. .  . .  . . .  - .. 

. .  

. .  . .  

.. . .  
. . .  

. .  

. .  

. . . . .  
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. .  . .  LOC.  1 - 5 ~  

Id-6 76 40.06 16.64  10.27  11.42 13O 7 

li'-67b 35.11 18.48 10.92  10.44 ' 14" . 4 

1'1-6 7~ 28.05 .16.57  9.17 9.87 " 1 2 "  3.;/2 . .  

Occurrence.---- Section 1 , , u n i t s  5 and 7; Section 2, u n i t  
" 

16: Section 3 ,  u n i t  6: and SectJon 4, u n i t  3. . .  

. ,3 

Strhtigraphic ___ and Geographic Range.---- - b:oIfcampian-. . .  

Lionardian. In Texs' " Goniasma terebra  occurs in the Hueco  Canyon  Forma- 

. '  t i o n  o f  the Hueco t.!ountains. In NEW Mexfco i t  occurs i n  the Abo Ekmber, 

Hueco Formation of the.Rob1edo and Dona  Ana Mountains; Abo-Forrktion of 

the  Sandia  Rountains: Yeso Formation o f  the San Andres r<ountiins; end the . . , 

S a  Andres Fornation o f  the  Caballos Mountains. In Arjzonh i t  occurs '. 

i n  the  Fort A p x h e  Linstone ?ember; Supai Formation of '   the Fort.'Apache .I ' ,.: 

I n d i a  Reservation. 

. .  

. .  

. .  
. .  

. .  . .  . 
. .  . .  . .  .. . 

\ . .. 
. .. . .  :.. 

. .  . . . .  . .  . . .  . . .  . ' .  
. .  . .  

. .  . .  . .  

. . .  
. .  

. .  
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I 
i 
i Superfamily LOXONE1.IATACEA Koken, 1889 
i 

Order 'CAENCGASTROPODA . .  Cox, 1959 

[ 

! Family PSEUDOZYGOPLECRIDAE K n i g h t ,  1939 ! 

.. . .. 

: . '. Genus Palaeostylus Mansuy, 1314 

; '  , .  - Palaeostyl I_ us (Pseudozygopleura) sp. . 

- Diagnosis.----.SSngle  specimn;  kdium-sized,  moderately 

"" ' h i g h  sp i r ed ,  with 5, upper whorls eroded way   poss lb ly 'o rg fna l jy  7-8, 

. ' . '  ' regularly  expanding whorls; suture impressed;.whorl  profile  gently, asym- 

F~ .. r e t r i c a l l y  . .  arcuate:   base  gently  rounded, cnomphalous: aperture, colu&lTar .' 

. -  . .  .?- 
- .  . 

: l i p ,  a d  par ie ta l   inductura   no t .observable .  
.. . 
L . :  . . .  . .  
L .  Omawnta t ion   cons i s t s   o f   s t rong  transverse costae:  about 

:" .'... 12-16 cos tae  per whorl,  .rounded,  extending  .zcross whorl. Nucleus not p e , -  

' ' _ ,  served. 

:: . 
s:.. ' 

i ... 

. .  
. .  . . .  . 

'Oimnsions ( i n  mm.) .---- . .  . .  
. .  

. . --- \ 

1 . .  
/ .  . ' : -  : 

;. 
f :. 

k ' ' t h e s e . a r e  too fragrrentary for description  or  comparison. 
1 -  

. .  W-27 '. 20.57 . 14.12. - . '36' '.: 5 . . ' 

. .  . .  .~ .. . ~ ,' 

. .  
i ' ' '  

i 
Occurrence.----  Section 1, u n i t  5, .Some specimns occur 

1 .  . . . . . . ,  . .  . . " 
. . I  

. .  

j i n  &e upper  portion 'of the tipper tlueco LSmstone   kmber . (uni t  71, but 
. .  , .  

... 
1 . .  . .  . .  

h '  

i 

. . .  . 

. -  







e 
Family XEEKOSPIRI'DAE K n i g + t ,  1956 

1963 k e k o s p i r a  k n i g h t i  Uinters, Geol. SOC. Awrfca,  t h n .  89, p. 48, ,pl .  5, 

fig'. 8. 
. .  

Diagnosis.----  Small, t h i n  shell, h i g h  sp i r zd ,   r ap id ly  Etxpanding. 

whorls, body whorl  apgroximately  two-thirds sh211 height :  shallow impressed 

s,uturs: gent7y convE?x whorl o r o f i l e  rounds smoth ly   i n to   s lop ing ,   rounded ,  

anomphalus base ;   ape r tu re .ova te ,   sha rp ly   po in t ed   a t ' t op ,   base  mre roundly 

p o i n i e d ,   g k a t e s t  w i d t h  belob.; middle; outer l i p   t h i n ,   s t r a i g s t ;  inner l i p  

.arcuate  gsntly convex near  top;'ornamt?ntation  and  growth.  lines'  not pye- .  

served; s imple nucleus. 

I .  

. .  

. .  . .  

. .  . .  . .  . .  . 

. .  .. 
- .  

. .  
Dimensions ( i n  m.m.)..---- 

. .  , . .  i . .  . .  \. 
he7ght  of wid th  o f  pleuriil number . . 

h e i g h t  wid th   aoer ture  aperiure . .  angle  '. whorls .. . 
. . .  . .  

LOC. 1-7 . .  . .  . .  . .  . .  . 

. :  . .  

,1  . w-29. 9.07 , 2 . w  ' 3 21" ' .  :9 . . : 
. .  

. .  
. .  . . .  

.. Occurrence.---- Section 1 ,  units 5 and 7. . .  ' : ,  .. , 

. . . . . .  
S t r a t i g r a p h i c  and  Goographic Range.---- li'olfcampian-Leonardian. 

. .  
.. In Texas  Meekospira k n i p h t i  occurs i n  the Cerru Al to   k rma t ion  of the Hueco 

. .  . . .  
p.:ountains. In !9! ?.!exico i t  occurs i n  the Ab0 and Up$er Hupco L i w s t o n g  

kmbers, Husco  Formation o f   t h o  Robledo Mountains.  :.'In  Arizona .it occurs  

i n  the For t  Apache Linestone Mmber, Supai  Formation o f  the For t  Apache 

Indian  Reservation. 

. .  . .  

. .  

. .  
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'.Sup~!rftimily TAINOCERATACEAE tiyatt, 1883 I 
1 Fimily TAINOCERAT1DP.E tiyatt,  1883 
!. , .  
i 
: Genus Metacoceras Hya t t ,  1883 -. 
! 

ktacoceras I sp. 

. .  

. , 
Diagnosis.----  Internal mlds: medium-sizad: nautiliconic, sub- 

. .  

I dl'scofdal,  slightly  involute..  Ventrolaterally nodose: sutures form broad, .. 

s h 6 l l O b J  rounded ventral ,   la teral ,  and dor;a'l  lobes. . .  
. .  

.Occurrence.---- S6ction 1 ,  units 5 and  7 and Section 3 ,  u n i t  8. 

Abo and Upper Hueco Limstone Menbers, tiueco Formtition. . .  

. -  I . .  

. .  . .  . .  
. . .  .. . 
. .  

. .  
. .  

. .  ,* ' ' 

. .  

. .  
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Superfamily AIPOCERATACEAE Hyatt, 1883 

Family AIPOCERATIDAE Hyatt, 1883 

Genus new Flower . .  . .  

. Diagnosis.----  Shell  coi1ed;mderately  involute.  Sides diverge 

from ,a  gently ro.unded umbilical  shoulder,  mderately,,convex, adominal 

shoulders more .rapidly expanding, as i n  m. Sutures show shallow 

lateral  lobes, s lop ing  forward from'dorsum to  venter,  venterwith broad ' . '  

. . .  

shal1.ow b u t  conspicuous lobes.  Siphuncle unknown. Surface  .features; ' 

unknown; the  she11 is. clearly devoid of any prominent nodes or ridges,'. '. 
. .  . 

. .  . .  . .  
. .  Discussion.,---- T h i s  new genus is known from a ' s ing le   ra ther  

. . .  
impqrfect specimen which f i t s   i n to '  no known genus. ' 1  I t  has the general . ' 

shape of  Asymptoceras, b u t  i s  more involute, the lateral  faces  are mre 
. .  

... .. . .  . .. . .  

flattened,  the,venter is flattened, an.d there are ventral and l a t e ra l '  . .  . .  . .  . .. 

,.lobes.. Librovitchiceras is similar i n  the la teral  and ventral  lobes,bnd ' , '  

'the flattening of .  the ventral.  face, b u t  the whorls are.  less-,rapidly en- , 

l a rg ing ,  the shell is s.carcely  involute, and the lateral faces  are higher. .. . .  

. .  . . .  
. .  . .  

. .  
. . . . Genus'  new and species. new. Flower . . 

. . .  

. .. . ,  
. .  

.. . . .  . . ,  
. .  . .  

Description.---- The type is a c o i k d  shell, a spiral. o f  130 m., 

. in  which the  shell  height  increases i n  the   l as t 'ha l f  whorl Trom.48 to 58 mm. 
w i t h  an umbilical  opening o f  22 mm.' In the las t  whorl the shell increases 

' fmm a height  of 24 to 58 mm.; evidently  nearly h a l f  ' o f  the preceding whorl 

is enclosed i n  an impressed zone. Sutures show lateral lobes, and again 

lobes on the  slightly  convex-ventral  face.  Adorally camerae become 10 mm. 
long  on the  venter, b u t  a t   t h e  base  of  the l i v i n g  chamber there is a poorly 

preserved.region i n  which several crowded septa  to be present; they are  

. .  . .  . .   . .  







89 . .  

F;mily EPHIPPIOCERP,TIDAE Hiller and Y o u n g q u i s t ,  1949. 

enus _" Ephippioceres - tlyatt,  1884 

. ,  

. .  

- .  . 
. .  . .  

. . .  . .  . .  
. .  . .  . .  . .  

. .  

. ,  
. .  3 

. ,  . 
. .  

. .  . .  . .  . . .  

. .  . . 
. .  

: \ 

. .  
. .I 

. .  . . .  
.. . .  

. .. 
1 .  . .  

. .  
. .  . .  

. .  . .  

. .  . .  

. .  
. .  

. .  . 

. .  

.. .' 

. .  . .  
. .  . 







. .  
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Class BIVALVIA Linne, 1758 

j Order I.IIICULOIDD. Dall, le89 i 

1, Superfamily NLICCLACEA Gr;y,  1824 
! 
! Family NUCULIDPE 1824 

. .  

i 

. .  

. .  

Genus Nuculopsis  Girty, 1911 
. .  

" 

. .  - Nuculopsis levatifomis  (\*Ialcott) 
' 

. .  . .  . .  

1884' "- Nucula " l e v a t i f o m ,  I k l c o t t ,  U. S .  6407. SurEy,  &m. 8 ,  p. 241, 

p l .  22, .f ig.  1. . .  . .  . .  . .  

: '1909. Hu.cula levatiformis: ,   Girty,  U. S .  Geol; Survey ,, B u l l .  3 8 9 , , ~ , ' 7 4 ,  '. ' 
! 

.-  
. .  

p l .  10, f i g .  7-8. 
. .  . .  

. .  . .  . .  . .  . . .  : . .  
I .  , .  19.42. "- Nucula - levatiformis:  Clifton, Jour, Pal&ontol&, v. . .  16, , n. :11, '. . .  

. .  . .  

p. 693. 
. .  

. .  
. .  . .  . .  . .  . .  . 

~, 1952 Palaeonucula l e v a t i f o h i s :  ChronJc, Geol. Sot. America, B u l l . ,  \ 
. . '  

" 

. . .  
v. 63, p .  138, p l .  6 ,  f i g .  4-9. 

. .  . .  . . . . .  
. . . . .  

. .  
. . .  

. . .  . . .  . . . .  
1.953 'Wuculopsis (Phlaeonucula?) a f f .  N. okawensisr blalter, Jour. . ' . 

. . . . . .  - -" ._ . .  1 . .  ' Paleonto log ,  v. 27, n .  5., p . '694,   pl .   73,   f ig .  9-10. 
. . . .  . . . .  . . . . .  . .  . .  . .  . .  . :. 

. . .  
1953 "- Palaeonucula  cf. .P .  - levatiformis:  Chronic, Geol. SOC, America;. ' .  

. ,  . . .  
Ken. 58,  p."151-152,  p1. 33, f i g .  2. 

. .  
. . .  

. 1 .  

i 1953 Paleonuculi I_ l eva t i fomis :  P&well, e t .  a1 ., Freeman and Col, pl.  22, 

. f i g .  15. 
. .  . .  

. .  
1063 - Palaeonucula l eva t i fomis :  Winters, Geol.. SOC. America,':*lem. 89, 

p .  49-51, p l .  6 ,  f i g .  4-7. 
! .  . .  . '  

. . .  

. .  



1967 ~ Palaeonucula  Isvatifomis:   Ikyou, Bricham Young Untv., ceol. 

Studies, v .  14 ,   p .   118 ,   p l .  1 ,  f ig .   10 .  
. .  

.1g69 Palaeonucula  levatiformis:  Yanc.ey, Paleobios,  n .  8, p. 6 , ' f i g .  18-20. . .  : 

.. " Didgnosis.---- Very small ,   evenly  convex,  subtriganal  nuculid,  . . . .  

sonewhat longar  than  high: hinge margin s t rong ly  convex; a n t w l o r  margin 

SantlY  conGex; p o s t e r i o r  margin f la t ;   ventral   Eargin  s t rongly,con 'vex,  less . . 

t h i n ,  dorsal   marsin,   rounding  into  anter ior  margin and meting p o s t g r i o r  

margin a t  obtuse angle;  Be& pojnted,  opisthogyre,   not.strong1y  incurved. . ' , . 

. .  
Ornamntation  consisti .ng  of low, evenly spaced, fine concentric 

l j r ae .   Ca icen i r i c  growth co.nstri ,ct ions  present  nea+  ventea~  margins of ., 

., SOnE sh-slls. 

. .  

. .. 
. .  

. .  
Taxodont d e n t i t i o n .   I n t e r i o r s  o f  valves  not  observsd due.to 

lack. of"f*e  valves.  Based on in fomat ion ,de r ived  from  Chronic  (1952), 

$linters (1.963), blayou (1967), Yancey (1969), and observation. 

. .  

. .  

- .Dimnsions   . ( in  " mm.) ,---- 
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~ , ~ i l y  i4UCULANIOkE Ad61r5 a d  F.dams, 1052 
. .  

&ous - Paleyoldia . L i n t z ,  1952 
. .  

! 
I 
i ,  . , .  

"̂" Palsyold ia   subsc i tu la  (?e& and Hayden) 
. .  , . .  

. .  . .  

'. le56 - Leda (Elucula) "_ _" "_ subsc i tu l a  "- Neek and  Rayden, Albani Inst., Trans., : , .  
. .,. .. . v.  4, p. 79. 

. .  . .  . .  

. .  1265 Yoldia? subscituli': , Veek irnd Hayden, Smithsonian  Contr, Knowledge, '. 
. .  

. .  . .  v. 14, p. 60, p l .   2 ,   f i g .  4. ' 

. .  
.I . .  . .  . .  

. .  . .  
. . .  

. 1.897 . Yoldia   subsci tula:  IJhite, U. S. Geol. Survey,  Bull ,  77, p. 27, 
. .  "_ "" . .  . 

p l .  4 ,  f i g .  .4. 
:. . . .  

, '  . 1900 Yoldia s u b s c i t u l a :  Eeede, Kinsds Geol. Survey,  Rept., v, 6 ,  

. .  
. .  

.. . .  . . .  
p. 152-153, p l .  20 ,  f i g ,  8 .  

. .  ' . .  . ,  . .  . .  . .  
I . . ,  
, ., 1962 " Yoldia   subsc i tu la i  t4udge and Yochelson, L!. S. -Geol. ,Survey;,, Prof. 

. .  Pap: 323, p. 87, p l ,   1 5 , ' f i g . -  14-15. .. 
. .  . .  . .  . . .  . , . .  

. . .  
. .  . .  . .  . .  

. .  - .  
" - Diagnosis,:--- Sms?l, i n t e r n a l  xolds; moderately  convex i n  umbonal .. '. 

.. reg ion ,   f la t ten ing   pos te r ior ly ,   longer   than  h i g h :  dorsa?  margin keeled, - . .  
. .  . .  . . .  . .  

. . . M r i f g h t  t o  s l ight ly  .convex an ter ior   to .beaks :   an te r ior   marg jn   shhrp ly  .' 

. .  

.. ,rounded: ventra?  marbin  'boradly, uniformly convex:' p o s t e r j o r  ma-gin s h a r p l y  ' 

. .  rortn&d, s i n u a t e .  , .  

. .  . .  . . . .. . .  
. .  Beaks small ,   pointed,   incurved,  dfrected pos t e r io r ly ,   p ro t rud ino  

above dorsal .   margin,   and  near ly   central ly   locatsd.   0rnamenbtion.and  inter- .  . . 



. .  



. .  

. .. 

.. . 

. .  
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f i g .   2 .  

p t .  3 ,  p .  579. . .  

- Pinna _" peracuta: Bee&, Univ.  . .  Geol..'Survey  Kansas,  Rept., V ,  6 ,  , 

p. 144,   pl .   17;  f i g .  3 ,  ~ 3 b .  

__-. Aviculopinna ? -.- peracuta:   Girty,  U: S. Geol. Survey, Prof, Pap. 16, 

.~ . .  

p. 432-435;pl.- 9 ,  f i g .  1-2. 

p.  77-75. _ .  , _ . .  
. .  . .  

pfnna  peracuta: Plummr and l~loore,. Univ.  Texas, B u l l .  21$, p. 166, ' 

181, p l .  24, f i g .  21. 

" Pinna  peracuta: "Boos, Jour. Paleontology., V. '3,  n. 3, p .  247: ' 

". Pfnria.per&uta: - Fedotov,.Russia Ves. Geol. Ob'ed., Trudy, V. 103, 

p. 93, p l .  10, : f i g .  9-11, ( in  Russian).  . .  : 

'Pinna  peracuta: Seaman, Acad. Sci. Pennsylvania, , -  Proc., V. 16,  

" 

. .  

. . ,  . .  

. .  1 : .  . . .  

. .  

.. . . ?  . . .  . .. 

. .  
.:. . 

. ,  

p. 74.. 
. .  

p. 387;pl.   150,  f ig. '8-9.  
. .  

' Aviculopinna - peracuta: 'Chow, PennsylvanSa Geol. Survey, B u l l .  G 2 6 ,  

p. 6-9, 1 2 ,  26, p l .  3 ,  f i g .  5-6. 

. .  - 
. .  . .  

. .  

. .  



’. Univ.,  Ohio, p .  73-74, p l .  5 ,  f i g .  14. 

.. 

, . Diagnosfs,;--L - .  Large,   extrendy  long and nirrow,   subtr iangular  

in outline,  strongly,  convex. Hinge . l ong ,   s t r a igh t ,  w i t h  . .  appearance of keel: 

an ier ior .  and pos t e r io r .  margins not preserved i n  specimns:   dorsal  margin 

Ions, s t r a igh t :   ven t r a l  margin l o n g ,   s t r a i g h t ,  . . .  s l i g h t l y  convex. 

, .  

. .  

. Crass-section  anteriorly  subcircu1,ar;  becoming pos te r ior ly   e l l ip - .  
. .  

. .  
l ength  h e i g h t  , thicknc?ss  valve . . ’ 

. .  

” 

LOC & ” . .  . .  . .  . .  
. .  . . . .  

. .  
. .  . , : .  . . . .  

W-38a 53.62. ’ 23.40 1 5 . i ~  ’ both 
. .  

’ \:’-38j , I ‘42.90 ’ 23.37  17.02  both 
. .  

W-38k : . : ~ ’ . ”” 61 ..12 . .  36.30 .. both .. 1 . . . . .  
. .  

. . . . . .  . .  
~ 

LOC. 2-7 . ’ 

. .  
I I -  89 a 46.,jo 37.12  31.92 both  .. 

LOC. 2-16 
“A_- 

W-114a 88.20 35.40 . . .  30.52 b ot i i  . .  

W-114b 47.15  30.30 23.38  both , 

and 16:  and  Section  3, u n i t  6. 
.~ 

. . .  . .  
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posterior margin., anteroverltral  angle  acute;  ventral margin broadly rounded; 

.. . dorsal margin straight:  beaks terminal,  incurved,  distorted; umbonal r idge 

distinct,   anterior s i d e  curved under. . .  
. .  

. .  

Valves ornafented by orominent, regu1G.r  growtb lamallae, which ' .  

' a n  projected  as  short,  hemicylindrical spines i n  unworn spxiwns. Inter-  
I. . .  
i.. ,nal characters unobservabl? i n  speciwns. j %?, '. . , 
i " ' .  Dimensions ( i n  mm.),.---- 
I 
L length  height  thickn?ss . valve 

,. 

. .  
.. 

, . .  " 

,. , 
: I .  

- .  
. .  . .  - 

1 .. 
j ..:: .. LOC.  1-5 . . . .  - . .  

Occurrence.-;-- Section 1 ,  u n i t  5; . .  Section 2 ,  u n i t ?  7 and 16; 
. . .  . .  

' ,. .. and Section .3, u n i t  5 .  
. .  . .  

. .  \ . .  

. .  Straticjraohic and Geographic Range.----. Virgil-ian-Leonardian.. . 
. 

' ,' 'Sl?ptimyalina bu.rmai .otcurs"in the"Upp4r  Pwinsyivanian ' a n d  Lower'Permian. o'f . . . 

. .  
. .  . .  

' . . the  !.lidcontinent region. In Texas i t  occurs i n  the Camp Colorado Limstone. 

, ?  aqd Watts CnPkShalr? i;kd.x?rs, Koran; S?dwick; and Santa.Anna Branch Firma- , . ' 

. ' tions of the  north-centrcl po r t ion  of t h ?  state; H u ~ C O  Canyon, CerW Al.to, 
. ,  . .  . .  

and Alacran ibuntain Formations o f  the Franklin i4ountains; and t h ?  Blaine 
. . .  

. .  . .  
and Dog Creek Formations o f  the  northgrn  portion of  the state.. ' In NzVt . '  

Nexico i t  occurs i n  the Abo !,lomber, ttueco  Formation o f  the Robledo Rountains; 

Ab0 Formatton o f  the Sandia,'Manzano, and  Chupadera  Eciwmtains; YOSO 'Forma- 

tion of the Chupadera Kesa and the San  Andres fqountains; and ?36.San .Andres 

Formation o f  the 'Chupadsra  ?.lesa and tine Caballo Elountains. Outside t h ?  

Cnitod Statss  i t  occurs i n  the Copacabana  Group o f  Paru. 
.. 







5~::psrfarnily PECTINACEA Rafinesque, 1815 

F d l y  AVICULOPECTINIDAE b!?ek a d  Hicyden,  1864 

Subfar;lily AVICULOPECTIiiI8F.E Peak and  ttbyden, 1864 . , '  . .  . .  . .  

Genus Aviculopecten "_ l<'Coy, IS51 

Avi culopecten gir tyi  Newell -__- I__ 

. .  

1277 Aviculopecten mccoyi: White, L!. S. Geog. Geol. Survey \I. 100th 

k r . ,  .v. 4 ,  p. 149, p? ... 11,  fig. 2. 
. .  

107 

. .  . .  

1909 Deltopxten  vanvleeti:  Girty, U. S. Geol. Surv*y, B u l l .  389, 

p. 86-87, p l .  9,' f i g .  5. 
. . .  . . .  . 

,: 
. 

. . .  
. .  . 

1938 Aviculopecten -I_ gir tyi  Newell, Kansas G ~ o l .  .Survey, Rept., v. 10, 
. .  . . .  

p t .  1 ,  p.  58;pl. 5, f i g .  4. I .  
~ . . . .  

. .  

1044 'Aviculopecterr - girtyi  : Flewell, - i n  Shirrs- i n d  Shrock,  Index foss., 
. .  . .  

Anerica,' p. 401 , p l  . 159, f ig .  23. .. 
' .  \ 

. .  . .  . 
1053 Aviculopecten girtyi  :, Newel.1, et. a1 ., Freeman and Co., p l .  22, 

1963 Aviculopecten girtyi:  Ciriacks-, Am. Flus. Nat. History, Bu l l . ,  

. .. , 
. .. 

. .  . . .  . 
~ . . I  . * . .  . .  * . .  - ' .  . .. . - . . .. 

' v .  125;art. 1, p. 47-48;~pl. 6 ,  f i g .  5-7;9. .  ;; ' ,  

. .  
I . . .  

. . .. .. .~ , .. . 
- .. . . .  . . .  

. . .. ' .' Diagnos4s.yT+-- The.s&ixens i n  t,G. collection-  are.incomplete 
. .  

. . .  
. . . .   . .  

hnd. fragmntary. The following  infomation f s  from I.lev;ell (i938):. : 

ventricose,  subhemispherical, w i t h  large subequal auricles: 
.. . . large . . . : acline,  orbicular;  left  valve moderately 

umbonal folds  nearly  straight,  the  anterior one belng parti-  
cularly prominent and curved outward almost imperceptibly; 
anterfor  sulcus deep  and broad ,  posterior one shallow, and 

s h e l l  body ornanented by costze of thr2e distinct sizes 
correspondlng 30 .the oldest three ranks of costae, later 

-costar a re  scarely  differentiated . . . 
Occurrence.---- Section l , . u n i t  5 and Section 3, u n i t  8. 

. .  narrow with i t s  axis  quite  close t o  the body o f  the she1 1 ; 

. .  . .. 

, .. . 

' f ig.  3. 
. .  . 

. .  . 

. . .  

. .  





. .  . .  
. .  

. . . . .  . .  

. .  ..... 
i . . . .  large,   acline,   orbicular,  w i th  6n extraordinarily ' long . . .  @A. ,; .i~i.lli 

~. 1 .. - . _ , ~  o s t e r i o r  ' .  ..': j . .  hinge margfn . .  .: umbonal slopes,  PartlcurarlY P 
, . .  
j . . . .  . :..one, .poorly  defined:'  anterior  sulcus well .diffen?ntlat  

: middle of the auricle:  shell 'surface  of the l e f t - r i > l V P  

I 
:. Hinge and in te rna l   charac tes   no t  observ table i n  speci'wns. 
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Dinenstons ( i n  m.!.---- - "_ - - - 
i 

hinge 
-A_ lenoth  height  length  valve 

[ . LOC.  1-5 
"" 

t _ .  1 !5-41 a 33 27.08 2 3  . lef t  

1 .  
j Occurrence .---- Section 1, u n i t  5. 

. .  
"" 

F .  ' . .  
. . .  . . . .  

, ,' Stratigraphic and "_ Geographic Range.---- lJolfcampian-Leonardian. : 

i In New IJexico  Aviculopecten?  coreyanus  occurs in the Abo &mber, Hueco 

' . Formation o f  t h ? ,  Robledo lsowtains: Abo Formtion o f  the Sandia and'Manzano 

..... ?buntains . .  end  Chupadera k s a :   t h e  Yeso Formation o f  the Chupadeia &sa 

:' bnd . the San  Andres Nountiins;  the ,San Andres Formation o f  the Chupadera. 
. . . . . . . . .  

yes .. - . .  d d  the Fra Cristobal Nountains;  and the Getailay Member; Cherry . . .  . 

Canyon Formation of  t i e  Guadalupa  E:ountalns. 
. .  

. .  
. . .  . I '  . . 

a,. . .  . .  

. . .  
. .  . . . .  .. 

..  . . .  . .  . . . . . .  ̂ . _  

. .  . .  

. . .  . .  . .  . 1 .  .~ *' . . .  . .  - .  . .  
. . . .  . .  

. . .  
.. . . I . _  

. .  
. .  . .  .. . . -  . : . .  

. .  

. .  
. .  ., . . .  , 



Genus Limipecten Girty, 1904 

Limipecten sp. 

Diagnosis.---- Medium-sized, acline,  pectinoid,  valve w i t h  

intercalate  costae,  crossed by the,deges o f  regular   lamllae which swing 

downward toward the margin  between costae i n  short,  flattened,  pointed . 

projections  similar t d  those  present on Acanthopecten, becoming more 

numerous  and prominent on posterior  portion o f  shell .  

Dimensions ( i n  nm.).----. . .  . .  . .  

hinge . ' 

" . length ', height.  length. , . .  . 

. .  

. .  

Lac. 1-5 

w-54 .21.32 . 21.85 14.4 , , .  

. .  
. .  . 

. .  . . .  
. .  . .  

Occurrence. ---- Section' l ;   unit .5.  
. .  . .  

. .  . . . .  
. ' \  . .  

- I  

. .  
. .  . .  . .  . .  

. . . _  . .  . . . . .  . .  . .. . . .  .: 
. .  

.. ' . " 

.. 
. . .  , .. 

. .  . . .  . .  . .  .. 
. .. 

11 

. .  

t 
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Ornamentation  consisting of  f ine,  r egu la r ,   concen t r i c   l i r ae ;  

n o t  p resent  on in te rna l  rolds.. Dentit ion  not  rsadily  describable,   pro- 

bably as described by Clifton  (1942).  Ant?rior:.muscl&  scar  rrodaratk i n  

size; p o s t e r i o r  muscle s c a r  of sane size; sirnDle p a l l i a l  line. 

Dimonsions . ( i n  m.).---- . 

- lenoth h e i g h t  thickness.  - valve 

.Lac. L 5  . .  

.I.I-43a 26.5Q  21.50 13.92 both 

. .  
. .  

. .  . .  

W-43b 33..77 25.27 15.53 both . .  
. .  

.W-43d. ' 25.77  19.70  13.67 both . 

!J43e 29.33 22.30 13.27 both  . ' , .  . . .  . .  

LOC. 2-7 , ' 

! , I41 a  27.35 22.07 15.53 ' tioth 

. .  

LOC. 2-16 . .  
. .  

. .  
. ,  

. .  
18.40 13.87 ' 9.1'7 . ' ' bot'n. . '  , 

ii-118b 23.15 17 . both ' . . .  11.05 
. .  \ . .  .. 

. .  . .  . .  

. .  , :  . 
Occurrence.----  Section 1 ,  units 5 and 7; Scct ion .2,' u n i t s  

. .  7. and 16: and Section  3,  unS, t  6. ,. . .  
. . .  . .  . .  4- . .  .. 

. .  
.: P. . . .  . 

. .  
-. 

Strd t igrdphid  and Geoqraphic. Ran?%.---- !i'olfcampian-Guadalupian. . .  

- Schizodus  texanus  occurs i n  t h ?  Chase Group of  Kansas'. In  Texas 'it occurs . ' 

i n  the Talpa  Formation o f  th2 north-central   portion of  the s t a t e ;  Cerro 

Alto and  Alacran  Eountain Form6tions of ths F r a k l i n  k!ountains;  and Blaine 

and Dog Creek  Formations o f  the northern portion  of the s t a t e .  In.Pk?/ 

i.!exico i t  occurs f n  the  Abo and Upper Hueco Limstone  Members.  Hueco 

Formation of tne Robledo Kountains: Abo Fornation o f  the SsndSa  and  I4anzsno' 

!*!ountains; Yeso Formation o f  ths Chupadera i<esa, t h y  Fra Cristobdl , and 

. .  . .  

. .  . .  

. .  





Order VENEROIOA  Adam3 and  Adam, 1856 . .  

Superfamlly CAP,OI.TPCEP. 'Fleming, 1820 

Family PERPOPHORIDAE  van de Poel, 1959 

Subfamify PER!<OPHORINAE van de Poel, 1959 
. . i  

&nus - Permphorus Chavan, 1954 . .  
. .  

: Peraophorus.  albequus  (Beede) - - 

1902 Pleurophorus sp. Beede, Oklahoma Geo?. Survey, 1st fHm. R W . ,  

' Adv. B u l l . ,  p. 9 ,  p l .  1 ,  f i g .  4. 
. .  . . .  

. .  
. .  

. .  

1907 "-. Pleurophorus?  albequus Beede; Kans6s Univ. Sci.  Bull..,, v. 4, . .  . ,  

p. 160, pl: 6, .  f i g .  8. 
. .  . .  . .  

1907 Pleurophorus?  albsquus  longus Beede, Kanscs, Univ. Sci.Bul?., Y.  4,  

, ,. , p .  162, pl. 6,. f i g .  9. 

. 

" 

. .  . . .  . .  . . .  . .  
. . .  . .  

. .  

1940 Pleurophorus'albequus:  Newell. Geol. SOC.  .America, B u l l . ,  v. 41 ,  
. .  

" . .  . . . .  . .  

p. 298, p l .  3 ,  f i g .  1 ,  4-€, 14, 16-is. 
. -  . .  

. . .  
, .  . . . .  .. . .  . -. . . . . . . .  

l%U' ,'Pleurophorus  albeq'uus' " longus:  'Newell; 6261 ..'Sot. Merica; Bull':;. ' '  

v .  51; .p .  300, p l .  3; f i g .  2-3,  15,  19-23. . .  

1942.  Pleurophorus albequus:... C1ifkon;'Jour;  Paleontology, v.. 16, n.:, ?I..; 

. .  .. .. ,~ . . . .  '* . . ' .  .. 
__.-. . .  . .  . .  

p. 693, p l .  101,  fig:E-l2. 
. . .  . .  . . . .  

1944 'Pleurophorus -. "" klbequus: E!ewell 3" . i n  Shimer.and S h k c k ,  Index  foss  .... 
. .  

N. Amrica ,  p.  415; p l .  165,  f1g.-35-36. 

1952 "_ Pleurophorus albequus: - Chronic, Geol. SOC. Amrica ,  B u l l  ., V. 63,  

p. 147-148, p l .  9 ,  f i g .  5-6. 

. .  

. .  
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p l .   22 ;   f i g .   11 .  
. .  

. .  

1963 " Pleurophorus  albequus:  Ciriacks, Am. t.:us.'Nht. History,  . .  Bull., . . .  

v .  1 2 5 ,   a r t .  1 ,  p .  '67-68,  pl. 13; f i g ;  15. 

1963 " Permophorus albequus: Winters, Gnol .. SOC. Arrerica, F!em. 89,- ' ' , 

. . . .  p: 60,  p l .  8, ' f i g .  11-14. . . .  
. .  . .  

. . .  
" Diagnosis.----  Small,  elongate;  equivalved  pleurophorid,  noder- . .  

ately  convex, becomlng somwhat   f la t tened  w i t h  growth., height i n c E a s e s  
. .  

. .  
. . .  . rjra.dually.poster~orly: carAna1 margin gently  conv&rounding'smoothly ..'. ':. '. : . .  

i. ... i n t o  :'" s e m i c i r c u l a r   p o s t e r i o r  margin:  ventral  margin'  gently  convex:  anteriar . . . . . .  
. .  

marbin convex, s l fgh t ly   p ro j ec t ing   fonva r i ,  of beak ,   s l igh t iy ,   curvfng  .. 

bbckward,  concave be lw beak:  small ,   anterior  beak,  prosogyre;  poorly de- 

f ined umbonal r idge  extending t o  posteroventral  margin. 

. .  , 

. .  . .  

. .  . .  . .  
. .  

. . .  

. .  Orriamntat lon  consis ts  of. radial   r idges  exiendtng ' f rom umbo to. ' . . . .  
. . .  p o s t e r i o r  and posteroventral   margins, '  f5ne growth lines, and fine pap i l l a@,  
. .  . .  . .  

.on the ventral   por t ion o f  shell. 
. .  .~ 

. .  . . . .  . .  . . .  . . .  . . ,  . .  . .  . .  
. .  Smooth i i inge-are~, . ;  in te rna l '   char i ic te rs 'no t   observable .   'Based . :  :.. ~. " . , .  

. .  .. . .  

. .  

on' information from G!intrrs (1963)  and  observation. . ' 

. .  . : 
. .  . . .  . ,  . .  

. . .  . .  . . . . .  
-'Dimension f i n  m.) .----_ . .  . .  

- ,  . . .  . .  . . .  . . .  
. . .  ... . -  . . .  ' "  , -  " - . .  ~ .. . .  . ,_ - .  . . . .  . . .  . .  lenath'  'h'eiaht . &dth . ..vglve . :. . .  . .  . .  . ,  > . .  

. .  
.. , i 

" " 

1.1-44 11.42 . 6.32 4.52 both 
. .  . .  

. .  
. . .  

Occurrence.--' .- Sect ion u n i t  5. 

"- S t r a i i g r a p h i c  and Geographic _" Range.---- Wolfcempiin-Guadalupfan. 

. .  



. .  . 

. . .. 

. .  



Pewophorus "_ mxi canus (Gi r t y )  

.-. , 
'1909 " Pleurophorus nexfcantlm Girty, 11. S .  Geol. Survey, B u l l .  389, p. 91, 

p l .  10, f i g .  1 .  
. .  . .  

v: 63, p.  148. 

Diagnosis.---- 
" Large, transverse;. equiva1v.ed ple:urophorid,  strong- . . .  

;. '. ly conv2x: cardinal margin,  aently convex, s l lght ly  s t rdght  roundjng i n t i .  

' . ,  "trucated  posterior mrg in : ,  anterior.rriargin convex, projecting  fonqard  of - .  ' .  
. . .  

bzak, curving backward, concave. below be6k; small, subterminal,  slightTy,. 

i.." projecting  anterior beak, prosogyre: well definad umbonal rtdge,  strongly 
I :  

. ,  

. .  

1 .. ' elevated,  extending t o  posteroventral margln. 
. .  . .  

. .  
Omamntation  consists o f  fine grokth lines. Hinge a& s~uath: 

\ 

.:,: internal  characters  not  observable i n  specireens available,. 

. Dimensions (in. n.).---- . .  . .  
... . . .  .' . . .  . .  

. . .  . . .  .. - 
' valve 

. .  . .  . . .  
. .  . .  

. , . . ~ .  . . ,  . .  .. . . .  . .  . .  . .  . .  . .  

' length . height w i d t h  - 

i I Section 3 ,  unYE 6. 
. .  . .  . ,  

. . .  . .  

i . .  Strhtigriiphic hnd Geogrcphic !?age.---- I.lolfc;lmpiin-Leoncrdian. ' '  

. . '  

[ " 

. .  
In Okld~or?a  Peraophorus 'mexicanus occurs i n  the Blaine  Forhation'. In 

. .  

i - . .  
~ : ... . Texas it occurs i n  the  Blcins and Dog CrEik Formatfons of the n o r t h .  : 
I . .  

portion of the  s ta te .  In New k x i c o  i t  occuk i n  the Abo Rember,  Hueco . , 

Formation of the Robledo Ilountains: Abo Formation of the  b!cnzdno'ad '. 
. .  

b 

. .  - 

. ~. 

. .  . .  

. .  . .  

. .  

. .  

. .  

. . .  . .  
. .  

. .  

.:. . 
. I 

. .  .~ 

.. 

. .  
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Superfmily CRASSATELLACEA Ferussac, 1822 

:family ASTARTIDAE d'orbigny,  1844 

Subfamily ASTARTINAE d'orbigny,  1844 

,. . . .  
i Genus Astartel ' Ia  Hall ,   1858 i 
t 

; 
< -  

.. Astar te l la   subquadrata   Gir ty  
> 

; '  
/ . .  

! ' . .  1909,. Astar te l la   subquadrata  Girty, U. S. 6201. Survey', 6ui1., 389, p. 94, 
. .  

'. . , p l .  10,  f i g .  1-13. . .  
, .  . .  

1642 'Astar te l la   subquadrata:  Clifton, Jour.  Paleontology; v. 16, n. 11; 

. . .  .p.  693. . . . . . .  . . .  . . . .  . . . . . .  . .  
. .  . , .. 

. .  . .  . .  . .  
: .  1952 Astartel.la  subquadrata:  Chronic;  Geol. SOC. America, B u l l . ,  v.. 63, 

':?. . . . .  p.  150-152, p l .  10, f i g .  5-15. . .  
. .  . .  

. . . 
. .  

. .  . . . . .  . . .  . .  ~. . .  
. .  

, .  . . -  . .  
. ,  . .  . .  

1953. . .  Astartel1a.subquadrata:  Newell, et. a l . ,  Freeman and Co'., PI .  22, . .  .. . . .  . .  . .  

f i g .  21. ' .  
. .  . .  - .  . \  . 

.. . . .  . .  . .  

. .  . .  . .  .. 
. . . .  

146.3 A s t a r t e l l a  . . .  subquadrata: ' .Ciriacks, Am. Kus. Nae. History,  B u l l . ,  v.'125, 
. .  . . . . .  . . . . . .  . .  . . .  . . .  

. .  
. .  . . .  . . . . . . .  '< 

. a r t .  1 ,':p. 65, p l .  '12, f i g .  6-9. 

. .  
. . : . . .  . .  

. .  . .  
. . . . .  . . .  ,. . . ,  

Diagnosis.---- ' Small, thick-shelled, . .  subquadrate ,   greater  i n  ' . ~ . ' 

length t h a n  'hejght,  wi.tt. ,thicknesS  approximately.  one-haif  hgigct; . Cardfnal . . : - 
and ventral  margqns gently curved;   poster ior .   out l fne  perpendicular  to car-  : , ' 

dinal  and  ventral mrgins, gently  convex,  rounding  into  ventral   margin.  

. . .  .. ". . .  .. 
, : 

. .  

. .  . . . .  
. . .  , .  

and .me t ing   ca rd ina l  margin a t  an obscure  angle;  anterior  margin  concave 

I n  o u t l i n e  below beak, extending downward and  somwhat  forward for  about . ' 

two-thirds. t o  three-fourths shell length,  meting upward curving end o f  ., 

. .  . .  

. .  
.,. . . .  . . .  . .  

. .  
. . . . .  . . .  . .  

. .  
. .  

. .  

. .  . .  
. .  
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Occurrence.----  Section 1 ,  u n i t  5: Section 2 ,  units 7 and 

' - 1 6 :  bnd Section 3 ,  u n i t  6. 
. .  

- Stratigraphic and Geographic Range.---- . Pennsylvanian-Lolrrer 

pemihn. Yjlkingia  terminale OCCUTS i n  the Pennsylvanian and Lower Permian 

of. t3e Yidcontinent  region. In Texhs i t  occurs i n  the  Crystal Falls 

Lirpstone, Waldrip, and  Gelknap Lirestone !:embers: Harpersville:. camp 

Colorado 'Linestone and I-latts Creek Shale  tkrbers, Moran: Sonta P.nna Branch: 

6nd'Gead Kountzin Formations of the  north-central  portion o f  tila s ta te :  

an?  the Cerro Alto and Alacrcn Kountain Formitions of the Franklin . .  Moun- 

t;,i.ris. In .!Jew E!exico i t  occurs i n  the Ab0 Kembor,  Hueco Fornation of the .  

. .  

. .  
:%obledo Fiountains and the Abo Formation of the Sandfa Kountdins. In 

-fi.rizon; . .  i t  'occurs i n  the Kalbcb Formation o f  the G!alnut  Canyon region. " 

. &si&?  the  united States it occurs i n ' t h e  Psrmien of t h s  Lower .hiion,. '  
. .  . . .  . .  

.~ .. 

Grbzil . 
. .  

. .  

. .  

. .  . .  . .  

.. 

. .  
. .  

... 
. I  

. .  

: " I  . .  . . .  
. .  

. .  

. .  . .  . .  . ,  . 
. .  

... . .  . .  . .  . . . . .  . .  .:. . - .  . .  . .  . .  

. .  

. .  . . : . .  
. .  . .  .. . . .  . .  

. .  . .  . .  
. .  

. . . .  
. .  

. .  

. .  . .  

. . . .  

. .  . .  
. .  . .  

. .  

. .  
. .  





i. 

la42 Plkgioglypta -. canna:  Clifton, Jour. Paleontolo!JY, v. 16, n. 11, 

p.  G94., p l .  101, f ig .   19 .  

. .  , 

1953 - Plagioolypt i   canna:  Cooper, Smith'..F:isc. Coll., v. 119, 'ni  2, 
: . - 

I -  . .  p'. 79-P0, p l .  2! C ,  f i g .  19-20. 
. .  

. .  . .  
. .  

. .  

. .  

. . .  . .  . .  , .  . .  . .  
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3 4.62 "_" . .  . 

3.80 ' 1.50 _"" 
1 .  Occurrence.----  Section 1 ,  u n i t  5:  Section 2, u n i t s ' 7  and 16; 

i Stratigraphic and Geo9raphi.c Range.---- 19issourian-l.Jolfcampian. , . 

. 

! 2nd Section'3, u n i t  6 .  
. .  . .  

! 
- " -. " "- 

, .  
~ F i n  Kansas .PentaSonocyclopa dispcr OCCVS i n ' t h e  Coffeyvil'le  Formtion., In 

Texas i t  o&u,rs i n  the. Eead Ibuntaln  Fornation o f  the  north-central  portion i 
I i o f .  the state!:  Cerro Alto  Fornation of the Hueco Mountains: and the-Rustler. 

~. Fomsfyion o f  the Rustler Hills. In blew Kexico i t  occurs.in the !.bo ?ember, . 

i .  t;uwo- Fornation o f  the Robledo Kountains. . .  . .  
[ 

i 
, .  . .  

. .  

.. . 
. .  

L . .  . 
. .  . .  . .  . 

. . .  , .  . .  . . .  . .  . . .  
. .  . I  

i . . .  
i 

L .  . 

. . , .  . .  . .  . . . .  . . .  . . .  



. 

. .  

. . .  . 

. .  

. .  

. .  

. .  . . .  . . .  . -  ,.: ' : 

..  
. .  

\ " 

. .  . .  
. .  . .  

. . .  . .. . . .  . 

. .  





Dimensions ( i n  mm.).---- Largest  plate 22.07 m. across. No 

complete spines  available.  Largest  diameters o f  'shaft 3.68 mm.; of base 

.4.92 mm.; estimated  total  length  of  spines between 80 and 100 m. (Winters, 

1963). .. 
i 

Occurrence.---- Section  1, units 5 and 7; Section 2, units 5, 7, 
. .  

1 12, 74,  and 16; and Section 3,  units 2,  6, and 8. 

! .  Stratigraphic and Geographic Range.---- Glolfcampian-Leonardian.. 
i 

I 
i '  
! 

.. . .  
. . .  

[ 
, ' In Mew Mexico Archaeocidaris  trudifer.  occurs i n  the Ab0  and Upper Hueco 
1 .  . 
! 
: , .  Limestone Membe.rs, Hueco ,Formation of the Robledo Mountains. In Arizona . 

~ . ' i t  occurs i n  the  Fort Apache Limestone. Member, Supai Furmation of the  Fort 
j .:. . .  
, ' Apache Indian  Reservation. 

. . . .  

. .  
. .  

. . .  . . .  
! 

, .  
. .  . .  . . .  . .  

. . .  . .  .. 
. .  ., . . I . .  

. . .  . . .  
. .  

. . .  
. ,  . . . . . . . .  ' X  

.. , . .  . .  
. : . .  

. . .  .. , . . . . .  . .  . .: . .  
. .  . .  . .  . .  . .  

. ." , . . .  . .: . . .  I . .  . .  . .  .. ,. . ' . .  . . .  , . 
. .  

. .  
. .  

. . .  
. .  

. .  
. . .  

. .  
. .  

. . . .  . .  
. . . .  . .  . .  . .~ 

. .  
. .  . .  

. ,  
. . .  

. .  
. . .  

. .  
. .  

. .. . .  



Paleoenvironwntal  Analysis 

General Considerations . .  
. .  

. .  
.. .. 

Stevens (1963, 1966) developed a concept of  eight Wolfcampian 

megafaunal communities based on tu rb id i ty ,  salinity, energyy and depth ' . 

parameters. These communities, as  well as two others, are  recognizable . " 

w i t h  special  variations i n  the Dona  Ana and Robledo Mountains. They are : 
defined as  del taic-t idal   f lat ,   ostracod, euphemitid,  nuculanid,  Costellarina, 

chonetid, productdid-Composita, phylloid  algae and coral.  (gastropod), . ~. 

fusulinid, and palaeotextulariid  (Figs. 4, 5, and  Tab. X).' The chonetid, 

fusul i n i d ,  and palaeotextulariid communities are  not recognized . in  the.Abo 

or Upper Hueco Limestone Members, b u t  are-  present in the Hueco  Group of the 

Frankl in  and Hueco Mountains. All communities, w i t h  the exception of the .,. 

.del ta ic- t idal .   f la t  and ostracod, a're pattern&d after  the  categories o f  

Stevens (1966). Paleoenvironmental conditions  as  inferred from the pre- ' ~ : 
sence of  specific.invertebrate' faunal  taxons are  presented i n  Appendix 11. 

. .  
. .  

x, 

. .  . .  
Faunal Composition and Environmental Interpretations . 

. .  

. .  . .  . .  
. .  

. . .  , .  

. .  , 
. .  

. .  . .  ._  .. . 
D e 1 t a . i ~ - t i d a l   F l a t   C o m m u - n i t y '  

. .  . . .  

The del ta ic- t idal   f la t  community occurs . i n  , the  clastic  facies  ,of . .  .. . . .  ' I  . , .. . . _  . .  
the Abo Membar. I t  i s  'composed o f  redy cross.-bedded; laminated  fine'sand, 

s i l t ,  and clay. I t  contains'  terrestial  megafloral  remains,  invertebrate, 

and lower vertebrate trackways. Ripple marks  and mud cracks  are  present i n  

some horizons. The environment o f  deposition was both subaerial and sub- 

. .  . .  

. ,  

aqueous. This  community is interpreted  as  originating i n  prograding.sub- 

aerial  deltas and t ida l  f la t s .  . .  

. . . .  

... 

. .  .. . 
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ed from Stevens, 196; 
. .  



. .  
. .  

. .  . 

Community . .  . S a l i n i t y  . ' '  

Pal  aeotextul ar i . id  35 ' ' 

Fusu l in id  . .  " 35 ' ' 

Phylloid  Algae-Coral 35' 

Productoid-Composita  variable-35 

Chonetid ' .' . . . .  variable-35 

Cos te l la r ina  . <35 

Nuculanid 235 

(per  mil)  

i ,. i .. 

. .  

I .  

. ' Euphemitid " 35 

' , Ostracod . variable->35 
. . .  

. .  . .  
Deltaic- t idal  F!at fresh-brackish 

. ,  

. .  

Energy 

.1 ow 

1 ow 

low-moderate 

moderate-high 

1 ow 

low-high 

low-high 

. low-high .  

low-high ' .  

low-high 

meters 

>50 

20-50 

7-30 

4-1 0 

4-1 0 

2-7 

1-5 

0-4 

0-1 

>o 

f e e t  

' . >150 '. 

60-1  50 a 
21 -90 

12-30 

12-30 

6-21 

3-1 5 

0-1 2 

0-3 

.. >o 

. .  

.. , .  , . .  . . .  . .  
. .  . .  

Table I-." Inferred Environmental Requirements of Permian Faunal Communities. . . . ' 

Turbidi ty  . 

1 ow 

iaw-moderate 

1 ow 

low-moderate 

h i g h  

moderate-high 

moderate-high 

moderate-high 

low-high 

low-high .. 

Depth 



. .  

I 

i. '. 

i -  . . .  

' :  . O s t r a c o d   . C o m m u n i t y ' .  ' .  

I_ '. ~ 

I .. The ostracod community . occurring in carbonate  facies o f  the Ab0 

pember is distinguished by the  presence of  large numbers o f  smoth, unorn- 

! . . amented ostracodes. They are so numerous as to fory ostracod mudstones.. 

]. 'They are ind ica t ive  of  variable (brackish) to  near  nomal..marine waters.' 

..' ,Energ)' and turbidity range f r o m  high to low. This' cornunity is very 

;'. shallow,  nearshore.with  depths  of 0 to  3 f ee t  (0 to 1 meter)'.. 

. .  E u p h e m i t i d  C o m m u n i t y  

. .  
. .  . . .  

. . . .  . .  
. . . .  . .  ~- 

. .  . .  ..:. . . .  . . .  . .  

. .  . .  . .  
. .  . . .  . .  

. .  . , Thts-community ' i s  present i n  carbonate facies OF the Abo Member. . ' .  

'. ' Next t o  the  ostracod coimnunity.the euphemitid community is the most shore- . .  : 
. . . .  

ward o f  the communities studied.'  The.euphemitid co&un.ity contains the 
. .  . .  

...... , <  . . . .  

. ' . : . '  fQllowing fauna: Euphemites sp., Euphemitopsis multinodosa, Straparollus . . .  . . .  

. .  ... (Euomphalus) cornudanus, kekospira k n i g h t i ,  Nuculopsis' levatifomis, . . . . .  . . .  

Paleyoldia..subscitula,  Septimyalina  bumai  Bakevellia  (Bakevellia-) sulcata, 

. .  

. . .  . .  . .  .. 
.. " 

': ' Avicubpecten I_ gi r ty i ,  Limipecten sp.., Schizodus texanus, Spirorbis  Sp., ,.: and 

. unornamented ostracodes., :The ,community i s  defined as having normal mari.ne 

'. , Salinity, low to h i g h  energy, moderate t o  high turbidity, and depths  of 0 

. . .  , .  

. . .  . ., . . 
. .  . .  . .' . 

. . .  . . . .  . .  . .  .. I . . .  " N u C 'u 1 a .n  i- d C'o m m u n j t y" .  : :. ''.. . . . .  . . .  . .  
. .  8 .: . . ,  . 

. .  
. . . .  .~ 

. ' The  nuculanid  coAunity is  observed i n  the carbonate  facies o f  

the Abo Member. I t  contains the following fauna: Orthokrtel la?  sp.', . 

.' Bellerophon  (Bellerophon) sp. Straparollus (Euomphalus) cornudanus, 
' 

. . . . . . .  
. ,  . .  . . . .  . .  . .  . . . . . . .  . .  

. .  
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. p e m p h o r u s  mexi canus,  Astartel  1  a subquadra ta  , Chaenom.ya 1  eavenworthensis , 
Wilkingia terminale,  Plagioglypta - canna, and  smooth ostracodes. 'The nucu- 

"- 

', ]anid comunity i s  defined  as having variable  salinity  (euryhalin'e), high . 
f 1 t o  low energy,  mderate.  to h i g h  turbidity, and depths  of 3 to 15  feet  (1 
1 
i .  t o  5 meters). 
I r 
1 .  , . ~ o s t e l l a r i n a   ~ o m m u n i . t y '  
! 
i. .. 
. .  

The' Costellarina conanunity occurs i n  the carbonate facies o f  the 

Abo Member. T h i s  comunity  contains the following fauna: Orthovertella? 

SP., Tabulipor& sp .  ,. Costellarina  costellata, Squamaria morei, Crurithyris 

.. 

. .  . . .  

. .  .~ 

guadalupensis , 
- 

Straparull us (Euomphal us) cornudarius , Nuculopsis l'evati  formis, 

.I .Paleyoldia subscitul.a, Plagioglypta canna, Spirorbis  sp., unornamented .. : 

'ostracodes, cr inoid remains, an'd Archaeacidaris . .  truhifer. ' The presence " .  of . . ," . .  
. .  

'. manv' eurvhaline and brackish  species and occurrence o f  stenohaline  species- 

suggest  a variable t o  noma1:salinity. The energy ranges f r o m  h igh  to low, 

.' . ,high to.modera'te turbidity,  and depths of 6 to  21 f ee t  (2 to 7 mete?%). . ' . 

. ,  

. .  . .  . .  . , . .  

\ :  

. .  . .  . .  . .  . .  . : . .  . .  . 
. .  , .  , C  h ' o  n.e t i d .  C o m m u n i t y 

- ,  
. .  . 

. .  

The chonetid  corpunity has not been observed i n  either the' . .  
. .  . . .  

Rbbledo o r  Dona Ana tbuntains, but is present i n  the  carbonates. of the ' ' 

, 
'. Hueco Group i n  the Franklin and  Hueco t6untains'.  T h i s  faunal assembJage 

. .  

. .  . .  

i s  of limited  variety, dominated by chonetid  brachiopods. I t  commonly . .  ' . .  . 

contains  ostracodes and crinoid remains.  Productoi'd brachiopods, . .  bry- 

ozoans,  bivalves, and echinoid remains occur much l e s s  commonly. I t  i s .  ' 

defined as, having variable t o  normal' sa l in i ty ,  low energy, h igh  turbidi ty ,  

and depths  of  12 t o  30 f ee t  (4 to  10  meters). 

. . .  

. .  

c .. . . . .  . .  . . . .  . 

. _  

. .  

. .  
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P r o d u c t o i d - C o m p o s i t a   C o m m u n i t y  
. .  

The productoid-Composita cornunity is present i n  carbonate facies 
... 
., 2'. . , of the Abo and  Upper  Hueccr Limestone Members. The fauna  consists  of  the' 

.. . following: Wev;okel.la (Talpaspongia)  clavata,  Tabulipora sp., ,Fenestella sp., 

., 

.,'. Polypora sp . ,  Septopora sp., Meeke'lla mexicana, Derbyia car ter i ,  Squamaria 
f .. 

; '  morei , Linoproductus Cora, Cancrinell  a a1 tissimia, Pontisia  franklinensis? 
. . . .  . .  - 

Composita mexicana, Cruriihyris  guadalupensis,  Reecheria  bovidens, Euphemites 

,sp., Euphernitopsi's mul.tinodosa,  Bellerophon (Bellerophon)  sp., Knightites 

(Knightites)  bransoni;-Knightites  (Retispira)  eximia,  Straparollus . .  

' ,  .. (Euomphalus) cornudanus, Omphalotrochus obtusispira, Amaurotoma By. . ' , ' .  

Glyptospira n.' .sp.,  Naticopsis  (Naticopsis) cf. N.' (N.) apachensis, 

Trachydomia sp., Goniasme terebra, Palaeostytylus,(Pseudozyglopleura) sp., 

. .  
" 

.~ 

. . .  'Soleniscus  aff. - S. a1 tonensis, bkekospira k n i g h t i ,  Nuculopsis levatifornik, 
' .  '.: Schizodus texanus,  Spirorbis sp. acrothoracic bainacles, Pentagonocyclopa. ' 

" . -cf. - P. dispar, and Archaeocidaris  trudifer: . .  This  community i s  def.ined as 
. . .  

. ~ ' '  having variable to normal sa l in i ty ,  moderate to'high energy, l o w  t o  mde- . .   . .  
! " .  
' !, . , .rate.  turb.idity,~and depths  o f  12 t o  30 feet (4 to  1 0  meters); . ' 

. .  . 

, . .  . .  . .  , .  . . .. 
. .  

* . . .  . .  . .. . .  
i . . > .. 
:. P h y l l o i d  A l g a e  a n ' d . C o r a 1   ( . G a s t r ' o p o d )  
. .  

. .  
t Y  

. . .  . . ,  
I_ 

' \  c o m m u n i  

. . *  

i 

. .  -: . .  .: .. . .  . .  . . ' .  . , . . .  . .  
This  community occurs i'n t h e  Upper  Hueco 'Limestone Member. I t  

. . .  

. 
.... contains the  following  fossil flora and fauna:  phylloid'.algae, Wewokella 

' (Talpaspongia)  clavata,  Lophophillidium  sp.,  fenestrate  bryozoa, Composita 

: mexicana,  Crurithyris  guadalupensis, Euphemites sp., Euphemitopsis multi- 

nodosa,' Bellerophon  (Bellerophon) sp., Knightites  (Retispira)  eximia, 

, . Straparollus (Euomphalus) cornudanus, Omphalotrochus obtusispira,  Colpites 

. .. . 

, 

. .  

. .  . .  

. .  

.. 

.. . 





. .  

'Robledo Mountains, b u t  is observed i n  the Wolfcamp of  the  Franklin and 

Hueco Mountains. This community 'is defined  as having normal sa l in i ty ,  

low energy, low turbidity, and depths greater than 150 fee t  (greater . . 

. .  

than 50 meters). 

. .  CONCLUSIONS . .  . .  

3 
. .  . .  ' .  ' .  . 

.; 
. .  , 

' The following  conclusi.ons can be  developed. from the measured 
. . .  

,. sections  of .the Hueco Formation i n  south-central Dona  Ana County, New 

Mexico: thay  are  as  follows : 
. .  

(1) In the Robledo  and Dona Ana Mountains the Hueco Formation 
. . . .  . 

can be divided in to  four members (oldest  to'youngest):  (a) Lower  Hueco . . , 

Li,mestone  Nember, (b)  Middle  Hueco Limestone Member, (c) Abo  Member, and 

( d )  'Upper Hueco Limestone Member. ' The  Abo  and  Upper  Hueco Limestone . '  

Members were the  only members considered 'in detai'l i n  this study. ., 

. .  . .  

. .  . .  

.. . ... 
. ' (2)  The  Abo  Nember , i n  the Robledo  Mountains ranges' from.425 t o  . . 

475 fee t  (133 t o  148 meters) i n  thickness. The t o p  of the Abo  Member i s  

not  exposed i n  the Dona Ana Vountains, the measwed thickness  there indi.- 

cates a minimal value .of 329 f ee t  (103 meters).:. 

\ 

. .  
.~ 

' . .  . 

. .  
. .  . 

. .  

(3)  The.'measured thickness of the Upper  Hudco Limestone Idember 

3 n  the Robledo tbuntains ranges f r o m  55. to 350 f e e t  (17 to 109 meters) i n  

thickness. ' The,Upp.er' Hueco. Limestone Nember is reportedly not present in. 

t h e  Dona  Ana 1;iountains. The complete thickness is n o t  known i n  the Robledo 

Iiountaivs due to post-\*lolfcamp erosion. 

\ 

. .  . .  
. .  . .  

(4) The Abo and  Upper  Hueco Limestone Members are  lithologica1,ly 

and presumably environmentally comparable t o  the Permian sequences  of 

south-central and southeast Arizona and southwestern New kxico .  
. .  

(5)  'Alternation bebveen fossiliferous nonmarine red  beds and 
. .  

. .  

. .  

. ~, . 
. .  

. . . .  .. . .  . .  



. . . .  



the 

. .  

HI ueco Grc 'UP o f  the Frank1 and Hueco Mountains. 

-. 
. .  

. .  

. .  

. .  .. 

. .  . 

i 

. .  

. . .  
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. . . . . . .  
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. . APPENDIX I. DESCRIPTION OF STPATIGRAPHIC  SECTIONS 

, : 
. . Three stratigraphic 'sections i n  the Robledo Mountains and one ' ." . 

section i n  the Dona  Ana Mountains, Dona  Ana County, New Mexico were mea- 

sured. Section.locations  are  graphically  displayed on Plates I and 11. ' : .. 

The general  order  of  data i n  the formal l i thostratigraphic des- 
i 

criptions  are  as  follows: rock name, select ive Dunham's class5fication on 

' carbonate uni ts ,  weathered and fresh  color,  composition,  other  data, and .,.' 

fossil .  taxons  present.. Rock colors  utilized  are  those  recorded i n  the 

%A Rock Color Chart'' Geological  Society of America (1963). Beds and/or 

,stratigraphic units are  numbered consecutively from the  base t o  the top. 
. .  

. .  A l l  sections were wasured  uti l izing a Jacob's  staff  and brunton 

compass. Samples were collected  at   every  f ive  foot  (1.5 metpr) stratigraphic 

.interval or at significant  l i thological changes in units  less ' than five f e e t  _. 
(1 .5 meter). . .  . 

. .  
- \  

. .  . .  
. .  

. .  . .  ' .  .. 
. - .  . . . .  . . . . .  . .  . . .  .. . . . .  

. .  

. .  

. .  

. .  
. .  

. .  

. .  

. .  

. .  
I 

. .  



SE 1/4, SW 1/4, Sec. 19, T. 22 S., R. 1 E., Southeastern Robledo 

Mountains, Dona Ana County, New Mexico. 
1. 
i 
I Sample NO. Description 

. .  

i 
. .  

. .  . . 
, .  

Feet  (Meters) 
. .  . 

- 8  . .  ~ 

HUECO FORMATION 
. .  . .  

... Upper  Hueco Limestone kmber' 

.' R-14 . .  Livestone. U n i t  7-6. Weathered-light  gray, N . 
7; fresh-medium dark gray, N 4. Homogeneous.' 

Fossils rare. 1 ' (.3.) 

R-13 Limestone. U n i t  7-6. Weathered-light olive 

. .  
gray, 5 Y 6/1; fresh-medium dark 'gray, N 4. " 

. ~ .  Hon&geneous . Fossi 1 s rare. 4.8 0.4) 

, .  Total U n i t ,  7-6 . .5,8 . (1.7.) 
. .  . .  

. .  . .  . .  ' . \. 

R-1.2 Limestone. U n i t  '7-F. Weathered-1,ight 01-ive .: 

gray, 5 Y 6/1; fresh-olive  gray, 5 Y 6/1. .' , . . ' ' 

. .  . .  . .  

. .  . .  Homgeneous. Fossils are  si l icified-.phylloid . .  . .  . - . .  

. .  
. .  

algae and brachiopods. 4.8  (1.4) 
. .  . 

. ' 'R-'ll . ' .  limestone.^. U n i t  7-F. Weathered-pale yellow- ' . ' .; 

ish brown, l O . Y R  612; fresh-olive.gray, 5.Y : 
4/1.. Homgeneous. . Chert i s  present' i n  the 

form of  lenticular bodies. Fossils include 

phylloid  algae,'brachiopods,  crinoids, and 

echinoid  spines.  Fossils  are  silicified on 

surface and i r o n  stained.. . . . . ..' , ~ .  4.8  (1.4) . 

Limestone. U n i t  7-F. Weathered-light ol ive 

, .  

. .  . . .  

R-10 
. . .  

. .  . .  . .  . .  



i 

. , .e . .  . *  166 

. .  . .  
gray, 5 Y 6/1;  fresh-olive  gray, 5 Y 4/1. 

Homgeneous. Fossils a re   s i l i c i f i ed  and , .  

include phylloid  algae; sponge, Wewokella 

(Talpaspongiaf  ;' brachiopods; and gastropods. '4.8 (1.4) 

Total U n i t  7-F ' 14.4  (4.4) 

. .  

. .  . 
Limestone. U n i t  7-E. Weathei-ed-light olive 

gray, 5 Y 6/1;  fresh-dark  yellowish brown, 

3 0  YR 4/.2, Mottled. Fossils   include-sil ici-  .. 

fied echinoid  spines. 4.8 (3.4) 

Total U n i t  7-E 4.8 (1.4) 

. . .  

. .  

. .  

Limestone. U n i t  7-D. Weathers-light olive 

gray, 5 Y 6/1;  fresh-olive  gray, 5 Y 4/1. " 

Homogeneous. Nodular chert. Fossils si l ici-  -: . -  

fied  on.surface  include  phylloid  algae; brach- 

iopod, Composita; ostracodes; and Archaeocid- 

aris spines. and plates. - 4.8 (1.4) . ' ' 

. .  . 
. .  

. .  . . .  . .  . 
. \ .  .. . .. 

. .  . .  . .  

. .  
Limestone. U n i t  7-0. Weathers-pale yellow-. 

'ish brown, i 0  YR 6/2; 'fresh-olive gray,' 5 Y ' ' 

. .  
.. 

. .  . . . .  
' .. 

, .  . .  . .  . .. . -  , . . .  . .  
. .  

.. . 
. . .  . .  . .  . .  .. 

4/1: . .  Banded, color  varies toward red. Small 

poor exposures. Fossils include  gastropods 

and echinoid  spines. . .  . '- 4.8 (1.4) . . .  . .' . . '  

'Limestone.. U n i t  7-D. Weathers-pale: yellow-. ' 

ish brown, 16 YR 6/2; fresh-olive:  gray, 5 Y ' ' 

4/1. .Homogeneous. C1 iff  former. Nodular 

.chert.' Fossils include  phylloid algae and ' 8 

. .  . .  . .  . .  
. .  

i .  . .. . .  .. . . . .  

, .  
. .  . .  

. .  

gastropods  that  are i r o n  stained and s i l ic i -  
. .. 

. .  .. 
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f i e d  on the   surface.  6.6 (2) 

Limestone. . U n i t  7-0. Weathers-pale  yellow- .. . 

ish brown, 10 YR 6/2;  fresh-olive  gray, 5 Y . .  

. .  
. .  

. .  . . 
4/1. Homogeneous. ' Nodular brown cher t .  . .  

. .  
. .  . 

' Pa r t i a l ly   s i l i c i f i ed   fo s s ' i l s   i nc lude   phy l ' i o id  . .  . .  . ,! 

algae;  sponge, Wewokella (Talpaspongia);  .non- 

fenestrate  bryozoa;  trochoid  gastropods;  and 

brachiopods. . .  :. 4.8 . (1.4) 

. . .  

. .  

Limestone. U n i t  7-D. 'Weathers- l ight   ol ive . * 

gray, 5 Y 6/1; fresh-olive  gray, 5 Y 4/1. 

Homogeneous. Foss i l s  include phylloid  algae; 

sponge, Wewokella (Talpaspongia) ; and g a s t F -  '. . .  . .  

. .  
. .  

. .  

pods. . .  . I. .. . ~ 

Limestone., , U n i t  7-D. Weathers-1 i g h t   o l   i v e  . .  . .  

gray, 5 Y 6/1; fresh-ol ive, gray, 5 Y 4[1. . . .  .% 

Homogeneous.. Foss i l s  incl'ude phyljoid  algae; . .  . 

. .  
' I 4.1 . (1.2) 

.. . .  . 

.. . 
. .  

. .  i 

. .  
'sponge, Wewokella (Talpaspongia);   fenestrate . '.: 
bryozoa;  brachiopods;  gastropods  and  echinoid . .  

spines., ' ,  , :  .. .4.8 .(7..41 .. 

. I  

. .  . . .  : .  . .  ,. 

. .  
. .. . .  . .. '. . . .  . .. . .  

. .  . Total Unit 7-D 29.9 (9.1) 

. . .  . 
. .  

.. 

Limestone. U n i t  7-C. Weathers-moderate 

yellowish brown, 10 Y R  5/4; fresh-dark . .  . .  

yellowish brown, 10 Y R  4/2. Slabby.beds. 

1.6 feet (0.4 meter)  above  base i s  a . t h i n  . '.. 

.clay  bed.  Fossils   include  .phylloid  algae,  

productoid  brachiopods, a p lan isp i ra l  . gast-  . .  

. .  
. . .  

. .  

. .  . .  .. . 
, . -  . .  . . . , .  

. .  

. .  

. . "  
. .  

. .  

. .  

. .  
, . .  .. 

. ~. 

._ ' . 
. .  

.~ . .  
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. . ,  . . 

ropod 4 inches i n  diameter, and other  gastro- 

pods. U n i t  has a fe t id  odor. . . 4.8 (1.4). , 

j . .  Total U n i t  7-C 4.8 (1.4) 

9.8 (2.9) 
1, .. 

. .  . .  
. .  

I . '  Concealed.. U n i t  7-8. 

Total U n i t  7-B 9.8 (2.9) 

I 

: , .R-1 Limestone. U n i t  7-A. Weathers-pale'yellowish 
. .  , .  

. .  

. brown, 10 YR 6/2; fresh-dark  yellowish brown, 

10 YR 4/2. 'Contains phylloid  algae,  brachio- . .  

pods, gastropods, and echinoid  spines. 5.9 (1.7) 
. .  . , .  

Total U n i t  7-A 5.9 . (1.7). 
. . .  

. .  
. .  

1 .  . '  . .  

Total IJpper Hueco Limestone Member 75.4 (22.9) 

. .  
'%bo  Member . .  . 

. .  
.. 

. .  \ 

. .. 
RE-27 ,Sandstone and siltstone. Unit.6. .Very fine ' . ' . .  

' 1.' . . .  
. .  ' .: 

. .  . . .  
I .  , .  

. .  
grained and cross-bedded. ' ' '28 (8.5) ' .. . .  . .  .. , . .  . . .  . .  -. 

. . ,  . ,  Total Uni t  6. '28 . (8.;) . '  . '  . . _  
.. 
,I_ 

. .  
. .  

, .  

.. . 

RE-26. Limestones.and  shales. ' U n i t  5-D. Upper ten 
: . . .  

feet .13  mters) 'form a resistant ledge,. p a r t i -  . .  

.:I . cularly a t  24-25  (7.3-7.6) and 20-21 f ee t  (6.1- ... 

6.4,meters) above the base. . Quite .shaly. 

Contains fenestrate bryozoa, brachiopods, 

Pteronites and other  bivalves,  gastropods,, 
ostracodes, and echinoid  spines and plates. . .  25 (7.6) 

Total. U n i t  5-D 25 (7.6) 
. .  

. .  . .  . .  

. .  . .  
. .  

. . .  . 
. .  
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. .  

Limestone and sha?y  limestone. U n i t  5-C. 

Weathers t a n .  Much slope  tal us. Very rich 

 fauna^ of  invertebrates  including bryozoa, 

product:oid'and  other  brachiopods,  bivalves, 

gastropods,  cephalopods, and echinoid spines 

and plates.  Lithologic  sample  taken from . ' 

lower f ive   fee t  (1.5 metem). . ' 25 (7.6) 

Total U n i t  5-C 25 . (7 .6)  

. .  
. .  
. .  . 

. .  

. .  

. .  
. .  

Concealed. U n i t  5-8.  Covered w i t h  brachiopod. 

fauna and f loat .  24. .' (7.3) 

Total U n i t  5-8 24 . . (7.3) 

Limestone. . U n i t  5-A. Weathers-dark yellowish . .  

brown, 10 Y R  4/2; fresh-olive  gray, 5 Y 4/1. - .  

Top of key basal bed a c l i f f  .8 to .  12 feet . 
(2.4 to  3.6 meters) i n  thickness. Fossils 

Incl.ude  'pmductoid  brachiopods,  -0mphalotrochoid . . '. 

gastropods,  other  gastropods, 'and echinoid ' . . '  

spines and plates. ' ' 3 .. 't.9) .. 

Limestone. U n i t  5-A. Weathers-dark yellowish 

brown, 10 Y R  4/2; fresh-olive  gray, 5 Y 4/1. . ' ,  . .  

. .  
. .  . . ' . ~. : .  ~. 

. .  ~. . 

\ 

. .  . . .  

. .  . 
. . .  - . -  . .  - . .  

. . .  " . .  

. .. 

. .  

Fossils include  scattered  productoid  brachio- . .  

pods, and some gastropods. Base of c l i f f . in  

sl ope. 5 (1.5) 

. .  
, .  . .  

. .  
. .  . .  

Total U n i t  '5-A ' 8 ~ (2.4),, '. 

. .  . 
. . . .  

. .  . .  
. .  

. .  ~. . 

Total U n i t  5 82 (25) .. . . .  . . .  . .  . 
. .  
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. .  . .  

RE-1 7 
. .  

RE-1 6 

. .  . .  
. .  

. . . . I  
,: . 
. .  . 

%-14 
. .  

Concealed. U n i t  3-F. 12 (3.6) 

Total U n i t  3-F 12 (3.6) 

Limestone. U n i t  3-E. Weathers-moderate 

yellowish brown, 10 Y R  5/4; fresh-olive  gray, . .  

5 Y 4/1. T h i n  bedded. Fauna good b u t  may . . . .  . 

. .  
. . .  

. .  

have come frdm upper. limestones above. 5 (? .5) 

Limestone. U n i t  3-E. Weathers-moderate 

yellowish brown, 10 Y R  5/4; fresh-olive gray, 

.. . 

. .  . .  . .  

d Y 4/1.  Irregtilarly bedded. Fossiliferous. 5 . (1.5) 

Total U n i t  3-E 10. . (3) .. ' '" 

Limestone.  Unit'3-D. Partially covered. . 

Lower 4 fee t  (1.2  meters)  especially poor. . .  . . .  . .  

Fossiliferous. . . ' .  5 . (1.5) 

I 
. .  

Total, Un i t  3-D 5 (1.5) . . . . /  . . ... 
', \ 

. .  
. .  

Limestone. U n i t  3-C. Poor exposure, weat- 

hers-moderate  yellowish brown, 16YR 5/4; . , . ' 

fresh-dark  yellowish brown, 10 Y.R 4/2. .., '. 

Spotted.  Fossilifemus. 

. .  .. .. 
. . .  . .  . .  1 . .  . .  . .  

. .  . . .  . .  . 
. . .  . . .  . .  . . ,  , . .~ .. . .  

5 (1.5) , ., . .  

. .  . .  
I .  . .  

Total Uni.t 3-C , 5 . .  (1.5) . , . . .  

. . .  . .  . .  , . .  . .  . . . . ,  . .  

Concealed. U n i t  3-B. Rubble no d is t inc t  out-. 

crop. 

. .  . .  . . .  
. . . .  

. .  5 ' .  (1.5) ' , 

Total U n i t  3-B 5 ~ (1.5) , . . 

. .  % 

Limestone. U n i t  3-A. Weathers-moderate yel- 

lowish brown, 10 Y R  5/4;  fresh-dark  yellowish 

brown, 10 Y R  4/2. 'Basal c l i f f  of good beds of '  

. .  . .  
. .  

.. . 
. .  . .  . 
. .  . .  . . .  . . .  



1 72 

RE-1 3 

RE-1 2 

. .  . .  . .  

PE-11 

RE -1 0 

<' 

i 

. .  

limestone abou t  2 fee t  (0.6 meter) in thick- 

ness.  Limsnite s t a i n i n g  i n  part. Contains 

os tracodes . 8 (2.4) 

Total U n i t  3:A 8 (2.4) 

. .  
Total U n i t  3 45  (13.7). 

Shaly  limestone. Unit  2-1. Weathers-moderate 

yellowish brown, 10 Y R  5/4;  fresh-pale  yellow- :' . ' '' . .  : ' .  

ish brown, 10 Y R  6/2. T h i n  bedded-. Transit- 

ional  into Uni t  3.  

Limestone and si l tstone.  U n i t  2-1. Weathers- 

. .  . .  ' 2 . . ( .6):  . 

dark yellowish brown,  10 Y R  4/2; fresh-olive 

gray, '5 Y 4/1.. Fairly pure 3-4 f ee t  (0.9-1 

meter) above the base  of  the' u n i t .  S i l t y  

above and  below.  Lower foot (0..3 meter). shows 

l i g h t  brown cl.ay. weathering c l a s t s   i n ' a  micri- 

. . . .  .. 
. .  

. .  . .  .. . 
. x  

. .  

t i c  matrix. Fossiliferous 
. .  

5 (1.5) . . .  '. . 
.Total-:Unit 2_I' 7.' .(2.1) 

. .  I .  . .  . .  . .  
, .  . ., .. 

Concealed, ' U n i t  2-H. 6.5 (1.9) 

. .  Total 'Unit 2-H 6.5 (1,.9) . .  

Siltstone. U n i t  2-6. Weathering-pale brown, 

5 Y R  5/2;  fresh-pale brown, 5 YR 5/2. . . 2.5 (.7) 

.Total Unit 2-6 -2.5 (i7) 

. .  . .  

. .  . .  
. .  

. .  . 

. .  . .  
. .  . .  

/ 

Sandstone  and s i l ts tone.  U n i t  2-F.,  Weathers- ,. 

.. . 
. .  

. . .  . 
, ' .  .. 

.: 







Corrali  tos Ranch Faulted  Section  (Section 2) 

Sec.  15 and 22, T. 22 S. ,  R.  1 W., Southwestern Robledo Ffountains, 

Dona .Ana County, New.Mexico. 

Strike: N .  25" W. Dip: 15" . .  

, ' Sample NO. Description 
. .  

Feet (Meters) 

I 

HUECO FORMATION 

. .  . . 
Upper  Hueco Limestone Member - 

. .  . .  
CR-985 

. .  
Limestone,  wackestone t o  packstone. U n i t  16-6. 

Weathered-light  olive  gray, 5 Y 6/1; fresh- 

medium dark gray, N 4. Thin ' t o  thick bedded. . .  

Nodular chert .   Fossils   si l icified and i r o n  

stained and include  phylloid  algae: sponge, 

Wewokella (Talpaspongiaf;  brachiopods, 

Costeilarina, Pontisia,  and'Crurithyris; : .  . 

. .  . .  . .~ 
. .  . . .  

. .  . .  
. . .  . .  . .  

. .  
. .  

. .  
. .  

. .  , . . .  
\ '  

' ' gastropods, Omphalotrochus, Amaurotoma, . ' 

. Glyptospira,  Naticopsis; Trachydomia, and . : 

. .  . .  
. .  

.. . .  
. .  . .  . _ . .  

Meekospi ra; cephalopod , Metacoceras ; ..and 
. .  

. .  . .  . . .  
. .  

. .  

'. . .  . bivalves, Nuculopsis and Pteronites; crinoid 

remains;  echinoid remains; enigmatic.unknown 
.. . ,  . .  

. .  
. .  

. .  . fossi ls :  and other  undiscernable  debris. . In- 
:.' 

. .  
soluble residue  studies have yielded  the fol-  .. .' . .  

lowing additional forms. not  described i n  the 

taxonomy: gastropods,  Peruvispira and Ortho- 

. .. . .  

. nema and scaphopod,  Prodentalium. 5 (1.5) 
1 .  

..- . .  
CR-980' . Limestone, wackestone to  packstone.' U n i t  16-6. . .  

. ,  . .  . .  . 
. .  
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Weathered-light  olive  gray,  5 Y 6/1; fresh- 

medium d a r k  gray, N 4. T h i n  t o  thick bedded, 

Nodular chert. F o s s i l s   s i l i c i f i e d  and iron 

stained and include  phylloid  algae,   gastro- 

pods,  enigmatic unknown fossil, and other 

undiscernabl e debris.  

I 

Limestone,  wackestone t o  packstone. U n i t  16-G. 

Weathered-light  olive  gray,  5 Y 6/1; f resh-  

medium da rk  gray, N 4. Th in  t o  th ick  bedded. 

Nodular chert. Fossils s i l i c i f i e d  and i r o n  , ' 

stained and include  phylloid  algae,  bryozoa, 

..,gastropods,  enigmatic unknown f o s s i l ,  and ,. 
other undiscernable  debris.  

Limestone, wackestone. . U n i t  1 6 4 .  Weathered- 

l i g h t  olive gray,  5 Y 6/1;  fresh-medium  dark 

gray, N 4. T h i n  to  ' thick'  bedded.  Nodular 

chert, Fossils si l ic , i . f ied  ind iron s ta ined  
. .  . .  

. .  

. .  and i.nclude bryozoa,  murchisanid  gastropods, _. ' .  
. '. 
and 'other   undiscernable   debris .  

.Limestone,  wackestone. U n i t  16-6; Weathered- 

l i g h t  olive gray,  5 Y 6/1; fresh-medium dark ' , 

gray, N 4.' ' T h i n  t o  thick bedded.  Nodular 

chert. F o s s i l s   s i l i c i f i e d  and i ron   s ta ined  

'and, include  .gastropods and o t h e r  undiscern- 

.. . 

. .  . .  

, . . .  . .  

. .  .. . 

.~ 

ab le  debris. 

Limestone,  wackestone t o  packstone. , U n i t  16-6. 

. .  

5: 

5 .  

5 

5 

. .  

. .  . .  

. .  

(1.5) ' 

. .  
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Weathered-1 i g h t .  01 ive  gray, 5 Y 6/1; fresh- 

medium dark gray,,N 4. T h i n  t o  thick bedded. 

Nodular chert. Fossils s i l i c i f ied  and iron 

stained and include  fenestrate and ramose 

brpozoa,  gastropods.,  echinoid spines, and 

egnimatic unknown fossi l .  . 
Total. U n i t  16-6 

. .  

 limestone, wackestone. U n i t  16-F. Weathered- 

l i g h t  01 ive gray, 5 Y 6/1; fresh-medium dark 

gray, N 4. Thin  t o  thick bedded. Fossils ' 

s i l i c i f i e d  and iron  stained and includa  gast- 

ropods and other  undiscernable  debris. . .  

Limestone; wackestone. U n i t  16-F. 'Weathered- 
. .  

l i g h t  olive  gray, 5 Y 6/1; fresh-medium dark 

gray', N 4 .  T h i n  t o  thick bedded. 'Fossils ' 

s i l i c i f i e d  and iron  stained and include gast-  

ropods and other undiicernable  debris. 
. .  , . . .  

Limestone, wackestone. ' . .  U n i t  16-F., Weatbeced- 

l i g h t  olive gray, 5 Y '6/1; fresh-medium dark . 
gray, N 4. Thin t o  thick . ,  bedded. ' Fossils 

s i l i c i f i e d  and  i ron stained and. include " 

bellerophontid, omphalptrochoid.gastropods, 

and other  undiscernable  debris. ... 

Limestone,  wackestone. U n i t  16-F.. Weathered- 

l i g h t  olive  gray, 5 Y 6/1; fresh-medium dark 

gray, N 4. T h i n  t o  thick bedded. Fossils 

. .  

. .  

. .  
~. . 

. .  

. .  

, . . .  

5 . (1.5) 
. .  . 

, .  . 
\ ..~ . 

5 ' .  . (1.5) 

. .  . .  

. .  . .  

5 (1.5)" 

. .  
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s i l i c i f i e d  and iron s t a ined  and include 'phyl-  

lo id   a lgae ,   gas t ropods ,  and o t h e r  undiscern- 

able debr i s .  

Limestone,  wackestone. U n i t  16-F. Weathered- 

5 (1.5) 

. .  
l i g h t   o l i v e   g r a y ,  5 Y 6/1; fresh-medium dark 

gray, N 4. Th in  t o  thick bedded. Foss i l s  

s i l icified and i ron   s ta ined  and include  gast-  

. .  

. .  

. . .  

~. ropods,  o'stracodes,  and other undiscernable 

debr i s .  .' 5 .  ' (T.5) .  

Total U n i t  16-F 25 . '  -(7.6) 
. .  

gray, 5 Y 6/1. Thin  bedded. Foss i l i fe rous ,  

. .  . .  . . .  

Concealed. U n i t  16-0,  Pqssibly limestone.. . .  
. .  . .  . .  . .  . . . . .  

Covered by l imestone  debris.  7  (2.1 1 
. .  . .  Total U n i t  16-0 7 (2.1). 

. .  1 . .  , . .  

Limestone,  wackestone. U n i t  16-C. Weathered-. ' . 

' l i gh t ' o l ive  gray, 5 Y 6/1;  fresh-olive  gray, 
. .  
. .  5 Y 4/1. T h i n  bedded. Fossi1iferous;:contains . 

. .  

bryozoa,  Polypora;  brachiopods,  Squamaria; b i -  

valves, Pteronites and  Septimyalina;  gastropods; . .  
. .  

,and  echinoid spines, Archaeocidaris.. 2.5 (.7) 

. .  

. .  
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Pentagonocyclopa; and echinoid  spines, - Arch- 

aeocidaris. ‘3 ’ , (.9) 

Limestone, wackestone. U n i t  16-A. Weathered- 
. .  

. .  . .  

l i g h t  o l ive  gray,  5 Y 6/1; fresh-medium gray, . .  

N 4. T h i n  bedded. Fossiliferous;  contains 

Abo  Member 

. .: 
,.,^_ . .  

. .  
. .  

‘CU”895 
. .  . . ... 

.. . 

CR-890 

.~ 

gastropods, Be’lleniphon (Bellerophon) and 

Omphalotrochus; ostracodes; and echinoid 

spines,  Archaeocidaris. 2 (.6) 

Total U n i t  16-A . 7 (2.1) 
. .  

. ,. 

Total Upper  Hueco Limestone Member  81 . (24.7) 

. .  . . . I .  . .  , .  . .  

. .  
Concealed. U n i t  15-B. Possibly siltstone. 

Covered by sil tstone  debris.  3 > (.9) 
. 

Total U n i t  15-5 3 

Sil ts tone, ,  noncalcareous. U n i t  15-A. ,Weath- . . ’  

ered-maerate’brown,  5 Y R  3/4;  fresh-grayish . . .  .’ 

red,  5 R 4/2. T h i n  bedded, t h i n  laminae. 

.. . .  .. ’ (.9) 
. .  

. .  . .  
. . . .  ., 
. .  

, . .  
. .  

.. . . .  . .  . 

. .  . .  

.~ . .  Very f ine grained. Hematitic; micaceous. . . . ,  
. .  

. .  
Sample probably n o t  i n  place. 5 (1 -5) 

Sil ts tone,  noncalcareous. U n i t  15-A.  Weath- . . 

ered-moderate brown, 5 Y R  314; fresh-grayish 

red, 5 R 4/2. T h i n  bedded, t h i n  laminae, 

. .  

, .. 
cross-bedded. Very fine grained. . Hematitic, . .  

micaceous. Sample probably n o t  i n  place. 5 .  (1 -5) 
. .  . .  . .  

. 
.. 

. .  
. .  , .  . .  . . . .  

. .  





bated  (burrows). No discernable fossiTs. 2 . (.GI. 
Total U n i t  14-5 2 ( - 6 )  

. .  

Concealed. U n i t  14-A.  Covered w i t h  limestone 

debris and f l o a t .  6 (1.8) 
. .  Total U n i t  14-A 6 '. (1.8) 

Siltstone,  noncalcareous. ' U n i t  13-C.  Weath- 

ered-moderate brown, 5 YR 3/4; fresh-grayish 

red, 5 R 4/2. T h i n  bedded, t h i n  laminae. 

Very fine grained.  ,Hematitic, micaceous. .' . . 

Sample probably n o t  i n  place. 8 . (2.4) 

Si1 tstone, calcareous. U n i t  13-C. Weathered- . .  

moderate brown, 5 Y R  3/4;  fresh-grayish.red, 

5 R 4/2. T h f n  bedded,. t h i n  -laminae, cross- 

'bedded. .Very fine' grained.  'Herrlatitic, mica- 

. .  
. .  . .  . .  . .  ' ; . '  . . .. . .  . .  

. .  . . .  
'. . .  

. .  . .. . 
. .  - . . .  , . .  . .  
keous.'  Sample probably n o t  i n ,  place. ' . .  ' ' ', 5 , '  (1.5) 

.Siltstone,  slightly'calcareous.. U n i t  13-C. 

Weathered-mderate. brown, 5 ' Y R  3/4;  fresh- 

grayish.red, 5 R 4/2. T h i n  bedded, t h i n  

laminae,  cross-bedded.' Very fine grained. 

Hematitic,' micaceous. Sample probably n o t  

i n  place. 

I .  . .. . ,  . .  . .  
. .  . .  

. ._ 

. \  

, .  
, , .  . 

. : 
. . .  

. . . .  
5 (1.5) 

Total U n i t  13-C 1.8 (5.41 

. .  . .  

Si l t s tone  to  sandstone,  calcareous. U n i t  13-8. . .  

. ,  
.~ 

. .  . .  . .  . .  

. .  
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i 
I 

. .  

Weathered-moderate orange p i n k ,  5 YR 8/4; 
! '  , .  
I .  fresh-grayish  orange  pink, 5 Y R  7/2. Thin  
! 
! 

bedded, t h i n  laminae. Very f ine grained. 

Hematitic, micaceous, Sample probably n o t  1 

i n  place. 

.. . 

. .  . .  
. .  

. .  . .: . . .  
. . .  

. . "  , 5  ' 0  -5) 
. .  . .  . .  

' . CR-840 . .S i l t s tone  to sandstone,  calca,reous. U n i t  :. 

13-8. Weathered-pale red, 5 R 6/2 ; fresh- 

.,. 

, .  I .  

pale  red, 5' R 6/2. Thin  bedded, t h i n  lam- 

inae. Very fine grained. Hematitic, mica- . .  

. .  ceous. Sample probably not i n  place. .:,. 5 (1.5) 

CR-835 Siltstone  to  sandstone, calcareous. U n i t  
. .  

. . .  . . .  

.: 13-8. Weathered-pale red, 10' R 6/2; fresh-. , 
. .  

. .  . .  
. '  . . 

pale  .red, 5 R 6/2. T h i n  bedded, t h i n  lam- 

inae. Very fine grained.  Hematitic, mica- . . . : 
ceous,. Sample probably not i n  place. , . .  . .  5 .. ' (1.5) 

.. . 

.. . .  . .  . .  
. .  . .  

. .  . .  . .  
... 

. .  . . .  
. .  . .  . 

CR-830 Siltstone.'to  sandstone,  calcareous. U n i t .  '. . . . ' \ .  ' .  

. .  
.. 13-8. Weathered-moderate ,orange. p ink ,  10 . '  : ' . '  :;, . .  , 

. .  
. . .  . .  

. . R 7 j4 ;  fresh-mderate p i n k ,  5 R 7/4. . T h i n .  .:.'.. ~. 

. .. . . .  . .  . .  ~ _. .. 
~. 

. . ,  . . . .  
. .  bedded, t h i n  laminae. .Very fine griined. , ' - . '  . 

. .  . .  
. .  . . . ... ~. . .  . . .  

. ' Hematitic; micaceous. Sample probably not ' . , .  

. .  
. ' i n  place. 

. .  . . .  . . .  
:. 5 .  . .  . .  (1.5) . .. . .  . .  

CR-825 Siltstone t o  sandstone,  calcareous.. U n i t  . .  . .  
. .  

13-B.' Weathered-grayish orange pink., 5 YR 

7/2;  fresh-pale  red,'5 YR 6/2. Thin bedded, 

t h i n  laminae,  cross-bedded. Very fine  grai- . '. 

ned. Hematitic, micaceous. Sample probably 

not i n  place. ' 5  .(1.5) . . .  

. .  . . .  

. .  . .  

. .  
. .  . .  

. .  I .  . .  

Total U n i t  13-8 25 (7.6) . ' 
.. . .  . . .  . 



! 
! 
I .. 

: .  

. .  
CR-815 , . -  

i 

CR-810 

CR-805 

,.' ' . . 
. . .  

. .  
: . . 

. .. 
. .  
, 

CR-800' ' . 

CR-795 

Siltstone,  calcareous. Un i t  13-A. Weathered- 

moderate brown,  5 Y R  3/4;  fresh-dark  yellowish 

brown, 10 Y R  4/2. T h i n  bedded, t h i n  laminae. 

Very fine grained. Hematitic, micaceous. 

Sample probably not i n  place.: 5 '  

Si1 tstone, calcareous. U n i t  13-A. Weathered- 

moderate brown, 5 Y R  3/4;  fresh-grayish red, 

5 R 4/2. T h i n  bedded, t h i n  laminae. Very 

fine  grained.  Hematitic, micaceous. Sample ' 

probably n o t  i n  place. 5 '  

Si1tstone;calcareous. U n i t  13-A. Weathered-, 

moderate brown, 5 Y R  3/4;  fresh-grayish. red, 

5 R 4/2. Thin  bedded, thin:laminae, cross- 

bedded. Very fine  grained.  Hematitic, mica- 

ceous. Sample probably not i n  place. . . .  5 

Si1 ts  tone,  calcareous. U n i t  13-A. Weathered- 

pale  red, .l,O, R 6/2; fresh-pale  grayish  red, 5 

R 5/2..'.. T h i n  bedded, t h i n  laminae.  .Very fine 

. .  
. .: 

.. 
. .  

grained.' Hematitic, micaceous. Sample pro- 

bably not i n  place. 5 

Siltstone,  calcareous.. U n i t  13-A. Weathered- 

pale yellowish brown, 10 Y R  6/2; fresh-pale 

red, 5 R 6/2. .Thin bedded, t h i n  laminae, 

cross-bedded. Very fine. grained. Hematitic, 

micaceous. Sample probably n o t  i n  place. 5 

Si1 tstone, calcareous. U n i t  13-A. Weathered- 

. ,  

grayish  orange,  10 Y R  7/4; fresh-grayish  red, 

. .  

1 84 

(1.5) 

. .  

(1 .'5) 
. .  

(1.5) . 
\ 

. .  
.. 

(1 -5) 

.'(1.5) ' . 

. .  
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. .  
! '  
~ CR-785 

CR-783.5 
. .  

'.CR-778 

5 R 4/2. T h i n  bedded, t h i n  laminae,  cross- 

bedded. Very fine grained.  Hematitic, 

micaceous. Sample probably not i n  place. 5 (1.5) 

Siltstone,  calcareous. U n i t  13-A. Weathered- 

pale  red, 10 R 6/2;  fresh-pale  red, 5 R 6/2. 

Thin  bedded, t h i n  laminae. ' Very fine  grained. , 

. . .  

. .  

,Hematitic, micaceous. Sample probably not i n  

place. 5 (1.5) 

Siltstone,  calcareous. U n i t  13-A. Weathered- 

,moderate yellowish brown, 10 Y R  5/4; fresh- 

pale  yellowish brown, 10 YR 6/2. Thin  bedded, 

t h i n  laminae. Very'fine  grained.,.  Hematitic, 

micaceous. Sample probably n o t - i n  place. ' ' 1.5 (.4) 

Tota! U n i t  13-A  36.5 (11.1) 
. .  

. .  . .  

Total U n i t  13 79.5 (24.2)> 

.:Litrestone; wackestone t o  packstone. 'Unit 12-H. 

Weathered-pale yellowish brown, 10 YR 6/2; 

,fresh-dark yellowish brown, ,10 YR 4/2. Thin  

bedded. Fossil ifemus, contains  ostracodes ' 

and echinoid spines. 

Limestone,  wackestone.. U n i t  12-H. Weathered- 

pale  yellowish brown, 10 YR 6/2;  fresh-dark 

yellowish brown, 10 YR 4/2. .Thin bedded. 

. .  

5.5 ' ' .(1.6) 

Fossiliferous, contains  ostracodes and echinoid 

spines. . 3  (.91 
. .  

. .  



CR-775 

. .  . .  

'. 

. .  
CR-760 

I 

. .  

CR-752 .. 

. .  
y,. . . 

. .  
, .  . .  

:. . .  ' CR4750 

a : a. 
. .  
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pale yellowish brown, 10 Y R  6/2;  fresh-dusky , .  

yellowish brown,. 10 Y R  2/2. T h i n  bedded. 

Fossiliferous,  contains  ostracodes. , . 

. .  

. .  .5 (.l) 

Total U n i t  12-H 9 (2.7) , '. 
. .  . .  

Concealed. U n i t  12-6. Possibly  limestone. 

Covered w i t h  gray  limestone f loa t  and debris. 14.5 (4.4)' 

. .  
. .  

. .  Total U n i t  12-6 14.5 . (4.4) ,. 

Limestone, wackestone. U n i t  12-F. 'Weathered- . . 

l i g h t  olive  gray, 5 Y 6/1;  fresh-olive  gray, 

5 Y 4/1. Tl i in  bedded. Fossiliferous,  contains 

gastropods and ostracodes. 

. . .  

. .  . .  . 
1 '. . .  8 . (2.4) 

Faul t .  Lef t   la teral   s t r ike s l i p  f au l t  t rending .. 

fee t  displacement. 
. .  . .  

. .  . .  . . .  

Limestone,'wackestone. Un i t  12-F. leathered- .. 

l i g h t  olive  gray, 5 Y 6/1,; fresh-olive gray., , '' . ' . . ' ,  

5 Y 4/1'. T h i n  bedded. Fossiliferous,, contains 

gastropods. . ' 

Limestone,  wackestone t o  packstone. U n i t  12-F. 

Weathered-1 i g h t  ol ive gray, 5 Y 6/1,; fresh-.  ' 

olive  gray, 5 Y 4/1. Thin bedded. ., Fossili- 

ferous, contains murchisonid and other  types 

of  gastropods, . .  4.5 (1.3) 

', . .: . . . .  . . .  
. . . .  
. .  . .  . .  . .  . 

. . .  
. .  

. .  . .  . 
. .  . .  . .  . . . .  

. .  . .  . ,  . . 
. ~ .  I . . .  . . . , .  

. .  .. ;' 2 (-6) 
. .  

. .  . .  

. .  
. . .  

. .  . 

Total .Uni.t . .  12-F . 14.5 ' (4.4) . ' 
. .  
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Limestone, wackestone. U n i t  12-E. Weathered- 

grayish  orange, 10 Y R  7/4; fresh-dark  yellow- 

ish brown, 10 Y R  4/2. T h i n  bedded. Fossili- 

ferous, contains  ostracodes and rare-crinoid . ' .  . ', . 1  . .  . 

stems and columnals. 5.5 . , (1.6) 

Limestone,  wackestone. U n i t  12-E. Weathered- 

l i g h t  olive  gray,  5 Y 6/1;  fresh-olive  gray, 

5 Y 4/1. Thin  bedded.. Fossiliferous; con- 

tains murchisonid and other types of gastro- 

pods , ostracodes, and other  undiscernable 

debris. . .  5 , ' (1.5). 

Limestone, wa.ckestone. U n i t  12-E.  Weathered- 

l i g h t  olive.gray, 5 Y 611; .fresh-olive  gray, ,' 

5 Y 4/1. T h i n  bedded. Fossiliferous; con- 

tains murchisonid and other  gastropods, ostra- 

codes; and other  undiscernable  debris.  Base' . . \: 

o f  u n i t .  0 (0) 

. .  

. .  

. .  
. ., 

. . 1 

.. 

. 
. .  . .  

. .  

., . :  . . .  

. .  . . . .  . . 

. .  Total U n i t  12-E 10..5. . (3) , . 
I .  . .  

Concealed.. U n i t  12-0. Possibly'1imestone; 4 :  

Covered w i t h  gray limestone  float and debris. 8 ' (2.4) 
. . .  

~. . Total U n i t  12-D 8 (2.4)' 
. .  

. .  

Limestone, mudstone. , U n i t  12-C. ' Weathered- 

grayish  orange; 10 Y R  7/4;  fresh-dark  yellow- 

ish brown, 10 YR 4/2. .Thin bedded. Fossili- 

ferous, nondiscernable. . .  2.5 . (.7) 

Total U n i t  12-C  2.5 , (.7), 

. .  

. .  
: .  . .  

. .  

. .  . . -  
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.., 

CR-715 

CR-707 B 

. .  

. .  . .  . 
. .  . .  

i. . 
.:..:. 
.;. , :, . ~ . . .  
. ' CR-707 A 

CR-705 

Calcareous mudstone. U n i t  12-B. Weathered- 

pale  yellowish brown, 10 YR 6/2; fresh-very 

pale  orange,  10 Y R  8/2. Thin  bedded. No ; . .  

discernable  fossils. 9.5 (2.8) ,' . 

. .  

Total U n i t  12-8 9.5 (2.8) 
. .  . .  

Limestone, wackestone t o  mudstone. U n i t  12-A. 

Weathered-grayish orange,  10 YR 7/4; fresh- 

07 ive-  gray, 5 Y 4/1. Thi'n bedded. ' Biotur- , , 

bated  (recrystallized burrows). Fossilifemus, 

con'tains'  ostracodes. 

Limestone, mudstone. U n i t  12-A. Weathered- 

grayish orange, 10 YR 7/4; fresh-moderate . . .  . . . .  

yellowish brown, 10 Y R  5/4. Thin  bedded. , , "  ' . ',: 
Bioturbated  (recrystallized burrows). FoSS- 

i1iferous;contains  ostracodes. Base of  u n i t .  0 . ' (0,' 

. .  

. .  

8 (2.4) . . 

. .  
. .  

. .  

. .  

\. 
Total U n i t  12-A . 8 .-(2.4) 

.. . .  
. .  . .  . .  - 

. .  
. .  

. .  . , .. ... . .  

~ place. 
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11-6. Weathered-moderate'brown, 5 YR 3/4; 

fresh-grayish  red, 5 R 6/2. T h i n  bedded;thin , .  

laminae. Very fine  grained.~  Hematitic,  mica-, . 

ceous. Sample probably n o t  i n  place. 5 3 1 . 5 )  . .  , ,  

Siltstone  to  sandstone,  calcareous. I J n i t  11-6. 

Weathered-mderate brown, 5 Y R  3/4; fresh- 

grayish red, 5 R 6/2. T h i n  bedded, t h i n  lam- 

inae, cross-bedded. Very fine grained. 

Hemtitic, micaceous. Sample probably n o t  i n  . ' 

place. . . 5  (1 -5) 

Sil tstone t o  sandstone,  slightly  calcareous. 

U n i t  11-6. Weatheredmderate brown, 5 YR , ' , , . ~ .  . 

.. , 

. .  . 

. .  
. .  

. .  

. .  

' 3/4; fresh-grayish  red, 5 R 6/2. Thin  bedded, , 

t h i n  lamin'ae. Very fine grained.  Hematitic, 

micaceous. Sample probably not i n  place. 5 . 3 . 5 3  

Total Uni t .11-B . .  17 (5..1). 
. .  . .  

Si1 tstone ,. calcareous. U n i t  11 -A. Weathered- 

grayish brown, 5 Y R  3/2; fresh-grayish  red, 5 

R 6/2. Thin bedded, t h i n  laminae. V e r y  fine 

grained. Hemati t ic ,  micaceous. Sample pro- 

bably not i n  place. 

Siltstone,  slightly  calcareous. U n i t  11-A. 

Weathe'red-grayish brown, 5 Y R  3/2; fresh- 

grayish  red, 5 R 6/2. T h i n  bedded, t h i n  lam- 

inae. Very fine grained. Hematitic, mica- . . . 

ceous. Sample probably no t  i n  place. 

. .. . . .  . 
. .  . .  

. .  
. .  

. .  . .  
5 (1 .5) 

. .  . .  . .  

.. ' 

. .  . . _  
5 . .  (1.5) . 

. .  . .  
. .  - . .  
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CR-678 

CR-677 

CR-675. 

670, 

668.5 
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Si l t s tone ,   ca lcareous .  U n i t  11-A. Weathered- . .  

grayish brown,  5 YR 3/2; fresh-grayish red, 5 

R 6/2. T h i n  bedded, t h i n  laminae,  cross-bedded. . ' 

Very fine grained. Hematitic, micaceous. : '. , ', 

Sample probably n o t  i n  place. . .  2 ' (.6) 

,Si l ts tone,   calcareous.  U n i t  11-A. Weathered- ' . 

moderate  brown,  5 Y R  3/4; fresh-grayish  red, 5 

R 6/2. T h i n  bedded, t h i n  laminae, cross-bedded. 

Very fine grained..  Hematitic,  micaceous. 

Sample  probably n o t ' i n  place.  Base o f  u n i t .  

. .  

I 

0 (0) 

. .  Total U n i t  11-A 12 ( 3 . 6 )  

Limestone, wackestone. U n i t  10, Neathered- . . .  . ' .  . 
l i g h t  olive gray,  5 Y 6/1;  fresh-medium  gray, . , ' 

,N 5. .Thin.bedded. Fossiliferous, contains ,. .,. , ,  . . 

gastropods.  and  ostracodes,  Thinned by i n t r u -  

sion  of andesi.te, appears t o  be thicker on' 

the f lanks   o f   in t rus ion .  ' ' . .  . .  1 ( -3)  

\ 
. .  

. .  
. .  

. .  . .  

. .  
. .  Total  Unit 10 ' 1 ' .  (-3)'. ' , 

. .  
. .  

Hornblende Andesite. Unit .9 .  Color:  ground . '  

mass weathew-dusky,  yellowish brown,  10 YR ..: . . 

2/2; fe ldspars - l igh t   b lu ish .   g ray ,   5  B 7/1;. ' 

other phenocrysts-grayish orange, 10 Y R  7/4; .' 

. .  

ground mass fresh-medium  gray, N 5. . Contains :: i 
. .  . . .  . .  



CR-€58.5 

CR-653.5 

. .  . . .  

CR-648.5 

CR-645 

the  following  minerals;  hornblende,'biotite, 

and plagioclase. Weathers down into.clay 

minerals. Appears to be layered, probable 

replacemnt  of  limestone; 

Total U n i t  9. 

Concealed. U n i t  8-D. Probably si1  tstone. 

Covered w i t h  si l tstone  debris and f loa t .  

Total U n i t  8-D 

Claystone, s l ight ly  calcareous'. Unit 8-C. 

Weathered-mderate r ed ,  '5 R 5/4 t o  grayish 

orange, 10 Y R  7/4; fresh-very dark red, 5 R 

2/6 to dark yellowish  orange, 1 0  Y R  6/6. ' T h i n  

beddea. Vugs f i l l e d  w i t h  calcite. 

. .  Total Unit 8-C 70 

Si1  tstone  to  sandstone,  slightly  calcareous. 

. U n i t  8-8.' Weathered-pale red., 5 R 6/2;'fresh-. 

grayish'red, 5 R 4/2. Thin  bedded, t h i n  lam- ' . . 

inae. .Very f ine grained..  Hematitic, mica- 

ceous. .Sample probably no t  in place. 

Si1 tstone to  .sandstone,  calcareous. U n i t  8-6: 

Weathered-mderate'brown, 5 Y R  '3/4; 'fresh- - '  

'grayish  red, 5 R 4/2. Thin bedded, thin lam-..  ~ , 

. .  

. .  
5 

\. 

. .  

inae. Very fine grained.  Hematitic, mica- 

ceous. : 2.5 

Siltstone  to  sandstone,  slightly ca1,careous. . ' 

. .  
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U n i t  8-B. Weathered-grayish brown, 5 YR 3/2; 

fresh-pale  red, 5 R 6/2. Very fine  grained. 

Hemati t i c  , micaceous . 3 

Siltstone t o  sandstone,  calcareous. U n i t  8-B.. ' 

Weathered-dusky reddish brown, 10 R 2/4; 

fresh-grayish red, 5 R 4/2. Thin  bedded, t h i n  

laminae. Very fine grained.  Hematitic, mica- 

ceous. Sample probably no t  i n  place. 5 

Siltstone  to  sandstone,  calcareous. U n i t  843. 

CR-640 

CR-635 

. : 
CR-636 

,. , . '  
. .  . 

. .  
.. . 

CR-625 
' . .: 

CR-620 

Weathered-moderate brown, 5 Yf? 3/4; fresh- 

grayish  red, 5 R 4/2. T h i n  bedded, t h i n  lam- . . 

inae. ~ Very f i n e  grained.  Hematitic, mica- 

ceous.'  Sample probably n o t  i n  place: ' .' . .  .5 

Siltstone to  sandstone,  calcareous. U n i t  8-B. 

Weathered-moderate brown, 5 Y R  3/4; fresh-pale , '. 

red, 10 R 6/2. ' T h i n  bedded, t h i n  laminae. 

Very fine grained.  Hematitic, micaceous. 

Sample probably n o t  i n  place. 5 

Siltstone  to  sandstone,  calcareous. U n i t  3 - B .  

Weathered-mderate brown, 5 'YR 3/4; fresh- 

grayish red, 5 R-6/2. Thin bedded, t h i n  lam- , . .  . 

inae. Very fine'grained.  Hematitic, mica- ' . , ' 

. . .  .. 
" . . .. , , . .  . 

. .  

. .  . . .  . 

(..9) ' . 

. 
\ '  

. .  
. .  

ceous. Sample probably not i n  place. . .  5 (1.5) . .  

. .  
Total  Unit'8-8 , 30.5 (9.1) 

Siltstone,  slightly  calcareous. U n i t  8 4 . .  

Weathered-dusky reddish brown, 10 R 2/4; . 



fresh-grayish red, 5 R 4/2. Th in  bedded, t h i n  

laminae. Very fine  grained.  Hematitic, mica- 

ceous. Sample probably n o t  i n  place. 

Siltstone t o  sandstone,  calcareous. U n i t  8 4 .  

Weathered-mderate brown, 5 Y R  3/4; fresh-pale 

red, 10 R 6/2. T h i n  bedded, t h i n  laminae. 

Very fine  grained.  Hematitic, micaceous. 

Sample probably n o t  i n  place. 

Siltstone  to  sandstone, calcareous. U n i t  8-8. 

Weathered-mderate brown, 5 YR 3/4;  fresh- 

grayish  red, 5 R 6/2. T h i n  bedded, t h i n  lam- 

inae. Very fine  grained. Hematitic, mica- 

. .  

. .  

. .  

5 

. .  

5 

ceous. Sample probably not i n  place. ' 5 (1.5) 

Total. U n i t  8-8 30:s (9.1) 

Siltstone,  slightly  calcareous. U n i t  8 4 .  

Weathered-dusky reddish brown, 10 R 2/45,' 

. .  .. . 

\ , .  , . .  

fresh-grayish red., 5 R' 6/2. Thin.bedBe.d, 

t h i n  laminae. Traces o r  evidence of mud 

cracks. Hemati t i c ,  micaceous. Sample P d -  ; . .  

bably not i n  place'. . .  . . - 5  (1 i 5) 

. .  .. . . -  
' 2  

Si1  tstone,  calcareous. U n i t  8-A. Weathered-. 

dusky reddish brown, 10 R 2/4;  fresh-grayish - 

red, 5 R 6/2, Thin bedded, t h i n  laminae. 

Hematitic, micaceous. Sample probably n o t  i n  

. .  

. place. . . '  5 (1.5) 

Total U n i t  81A 10 , (3) 

. .  
. .  . .  
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Concealed.. . U n i t  7-K. Possibly  limestone. 

Covered w i t h  l imestone  . f loat  and debris. 87.5,  (26.6) 

Total U n i t  7-K 87.5  (26.6) 

. .  

. .  

. .  . . 

i 

.. 

Normal F a u l t ,  repe 

, .  

Total Units 7-K t o  M 98' (29.8) 

Total   Par t ia l  Abo Member ' 379 (115.5) 

' t i t i o n  of  section 

Limestone tkmber .. . .  
. .  

Limestone, wackestone. U n i t  7-5. Weathered- 

medium l i g h t  gray, N 5;  fresh-nedium dark 

gray N 4. T h i n  bedded. .Fossiliferous; con- . . ' 

tains  brachiopods,  Squamaria;  bivalves, 

Septimyalina, Pteronites,. and Wilkingia; 

gastropods,  Bellerophon  (Bellerophon). ., , '  : . . 

St rapa ro l lu s  ,(Euomphal us) ,' and indeterminate & 
f o m ; .  and echinoid  spines,   Archaeocidaris.  '~ 6  11.8) ' 

. ,  . .  

. .  

. .  . 
' ; . 

. .  

. .  , .  . .  . . .  

. .  . .  
. .  

. .. 

. .  . .. 
x Total Unit.7-5 . 6 .. ' ( l r 8 )  

. .  . .  
. .  . .  

Concealed. U n i t  7-1. .Possibly  l imestone. ' ' 

Covered.by  gray  l imestone  f loat  and debris.  23 (7 )  

Total ' .Unit 7-1 '23  . (7) . .  

Limestone, wackestone t o  packstone. U n i t  7-H.' 

Weathered-medi'um l i g h t  gray, N 6; fresh-medium _ '  

. .  . .  . 

., . I .. . 

. <  



0 

gray, N 5. T h i n  bedded. 

i n  some cracks.  Fossili 

, a  196 
. .  

Limonite f i l l i n g  

ferous; contains 

sponge, Wewokella (Talpaspongia);  brachio-. 

pods, Squamaria and Linoproductus; .  bivalves, . .  

Septimyal i n a  and Pteronites;  gastropods, 

BeSlerophon (Bellexphon) and other  indet- . .  

erminable f o r k ;  ostracodes; and echinoid 

spines, Archaeocidaris. 

. .  . .  

. .  

3 (.9? 

Total U n i t  7-H 3 (.SI . . . .  '. 

. .  
Concealed. U n i t  7-6. Possibly  limestone. 

Covered by l i res tone  f loat  and debris. 8.5 (2.5) 

. .  
. .  

. .  Total U n i t  7-6 8.5 , (2.5) . :. '. 
. \  . .. . .  

Limestone, wackestone. U n i t  7-F. we.athered- 

medium l i g h t  gray, N 6;.fresh-medium  gray,, N . .  

5. Thin bedded. Fossiliferous;  contains 

brachiopods, Squamaria and Linoproductus;. 

bivalves,  Pterunites; gastropods., Bellerophon 

(Bellerophon) and 'other  indeterminatg forms; 

ostracodes; and echinoid . .  spines, Archaeocidaris. 1.5' (-4) 

. 
. .  

. .  

.. . .  . .  
. . X~ . .  

. .  

. .  .~ 

.*. . . .*. . . .  . .  . . .  . I 

. .  
. . .  

. .  . .  

. ,  . , 

\ .  Total U n i t  7-F 1.5 ' (.4) '. , 

. .  . .  
. .  . .  

. .  
. .  

Concealed. U n i t  7-E. Possibly  limestone." 

Covered by gray, limestone f loa t  and debris. 9 (2.7) 
. .  

I .  

. .. Total U n i t  7-E 9 (2.7) ' . . 

Calcareous marl , mudstone. . U n i t  7-D. Weat- . .  

hered-pale  grayish  orange,  10 YR 8/4; fresh- 
, . .  

. .  . .  
.. . . :  



. .  

e 
grayish  orange,  10 YR 7/4. T h i n  'bedded., 

Fossiliferous , contains  gastropods and 

other  undiscernable  debris. 

e 197. 

1.5 (.4) 

. Total U n i t  7-D 1.5  (-4) 

. .  
. .  

. .  
Limestone, wackestone to packstone. U n i t  '7-C. 

Weathered-light olive  gray, 5 Y 611 ; fresh- 

3 i g h . t  olive  gray, 5 Y 6/1. Thin bedded.. 

Fossiliferous; contains sponge, Wewokella 

(Talpaspongia);  bryozoa,  Fenestella,  Polypora, 

and Septopora;  brachiopods, Squamaria; b i -  . . .  

valves,  Pteronites,  Bakevellia  (Bakevellia), 

Septimyal.ina, and Wilkingia;  gastropods, 

Euphernitopsis,  Bellerophon  (Bellerophon); ' ' . , : 
Straparollus (Euomphalus) , and indeterminate . .  

forms'; ostracodes;  crinoids , Pentagonocyclopa . 
columals and round stems; and echinoid 

spines,  Arehaeocidaris. .. . .  . . .  '. 8.5 ' (2.5) 

Limestone, wackes,tone t o  packstone. U n i t  7-C. ' . 

Weathered,light olive  gray,.i 'Y  6/l;.fresh-, '  . ' 

olive  gray, 5 Y 4/1. Thin  bedded.. Fossili- 

ferous;  contains 'sponge, Glewokella (Talpaspongia); 

bryozo'a, Fenestella and Polypora;  brachiopods, 

Squamaria; bivalves,  Pteronites,  Septimyalina, 

-Schizodus, and Wilkingia;  gastropods, Euphem- ' 

itopsis, Bellerophon  (Bellerophon),  Naticopsis 

(Naticopsis) , Soleniscus, and other  indeter- . . 

minate forms; scaphopod, Plagioglypta;  ostra- 

. .  

. ,  
\ 

. .  

. .  
., . . 

. .  

. .  . .  . .  . 
. .  . .  

. .  
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Weathered-pale reddish brown, 10 R 5/4 t o  

grayish orange, 10 Y.R 7/4; fresh-grayish 

red, 5 R 4/2 t o ,  moderate yellowish brown, .' 

10 YR 5/4. Thin  bedded, t h i n  laminae. 

'Very f ine grained. Hematitic, micaceous. 

Sample probably' no t  . in  place. 5 

Sil tstone,  noncalcareous. U n i t  6-C. Isleat- 

hered-grayish red, 10 R 4/6 t o  grayish 

orange,  10 .YR 7/4; fresh-grayish  red, 5 R 4/2. . . . 

to  pale brown, 5 YR 5/2. Thin bedded, t h i n  

laminae.. Very fine  grained.  Hematitic, 

micaceous. Sample probably n o t  i n  place. ' .  5 

SiWstone,'  calcareous. U n i t  6-C. Weathered- . 

grayish  red,  10 R 4/6; fresh-grayish  red, 5 

R 4/2. T h i n  bedded, t h i n  laminae, cross-bedded. 

Very fine  grained.  Hematitic, micaceous. 

Sample probably n o t  i n  place. - 

.. 

. .  . .  

. .  

. ,  . 

. . .  . .  
. .  Total U n i t  6-C. 15 

. .  
, .  . .. . .  . 

.. . 

Siltstone  to'  sandGone,  calcareous. U n i t  6-B. 

Weathered-pale red., 5 . R  6/2; fresh-pale  red, .. 

10 R 6/2. T h i n  bedded, t h i n  laminae, cross: . ", 

bedded. Very fine grained.  Hematitic, mica- . .  

ceous. Sample probably not i n  place. ' . . 5 

Siltstone t o  sandstone, calcareous. U n i t  6-B. 

Weathered-pale red, 5 R 6/2; fresh-pale red, 

' 10 R 6/2. T h i n  bedded, t h i n  laminae, cross- 

. .  

. .  

bedded. Very fine  grained.  Hematitic, mica- . .  
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' e  0 ,  . ' ', ' 

ceous. 0.5 f ee t  (0.1 meter) exposed on ; 

surface. 5. ' (1.5) 

~ . ,  
. .  . 

Total U n i t  6-B 10 (31, 

Siltstone,  calcareous. U n i t  6-A. Weathered- . . " .  

moderate reddish brown, 10 R 4/6; fresh- 

grayish  red, 5 R 4/2. T h i n  bedded, t h i n  lam- 

inae.,  cross-bedded. Very fine grained. Hem- 

a t i t i c ,  micaceous. Sample probably n o t  i n  

pl ace. 5 . (1.5,) 

si1 tstone,  slightly  calcareous. U n i t  6-A. 

Weathered-deep reddish brown, 10 R 4/4; fresh- 

,grayish red, 5 R 4/2. Thin bedded, t h i n ,  lam- . .  . .  

inae.. Very fine 'grained.  Hematitic,' mica- 

ceous. Sample probably not i n  place. 5 . (1.5) 

Siltstone,   sl ightly.calcareous.  U n i t  6 4 .  ., . . .  . 

Weathered-mderate brown, 5 Y R  3/4; fresh- 

grayish red,. 5 R 4 / 2 . .  T h i n  bedded,. t h i n  Jam- 

inae. Very fine grained. .. Hematitic,. mica- 

ceous.;-'Sample  probably not i n  place,. 5 ' .  {1;5)' 

Siltstone,  slightly  calcareous. Unit .  64.. . ' ,  

Weathered-mderate reddish .brown, 10 R 4/6; 

fresh-grayish r e d ,  5 R 4/2. Thin  bedded, t h i n  

laminae,  cross-bedded. Very fine  grained. 

Hematitic, micaceous. Sample probably not i n  

pl ace. . .  5' . (1.5) 

Siltstone,  calcareous.. U n i t  6-A. Weathered- . .  

grayish ' k d , ' l O  R,4/2; fresh-grayish  red,, 5 R . .. . 

. .  . 

. .  . .  
. .  

. .  

. .  , . .  

. ,  \ 

. . .  
_,.... :. . - . . . 

. .  . .  
. . .  

. .  
. .  

. .. 

. .  . 

. .  . 

. .  
. .  . .  
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. .  

echinoid  spines. 5 . .  (1.5) 

Limestone, wackestone. U n i t  5-1. Weathered- 

l i g h t  o l ive gray, 5.Y 6/1;  fresh-pale brown. . .  

5 YR 5/2. Laminae-moderate yellowish brown, . .  . 

10 Y R  5/4. T h i n  bedded, laminated. Fossili- 

ferous, contains  gastropods,  ostracodes., and . .  , 

echinoid  spines. 5 (7.5) 

. .  

Total U n i t  5-1 10 (3) 

Limestone, wackestone: U n i t  5-H. Meathered- 

medium l i g h t  gray, N 6; fresh-medium gray', N 

5. T h i n  bedded. Fossiliferous,  contains . 

gastropods and ostracodes. . .  . .  2 ' ( .6)  

Total' U n i t  5 4  2 .  '.. (..6) 

Limestone, wackestone.. U n i t  5-6. Weathered- 

l i g h t  olive  gray, 5 Y 6/1; fresh-dark yellow-, 

ish brown, 10 Y R  4/2. Thin  bedded. Fossili- . ' 

ferous,  contains  ostracodes  and.echinoid . .. . 

spines e 

Limestone, wackestone. U n i t  5-6. Weathered- . . ' 

moderate yellowish brown', '10 YR 5/4 t o  dark' .  ' ' 

yellowish  orange,  10 Y R  6/6; fresh-dark  yel- 

lowish brown,' IO Y R  4/2 to moderate yellowish 

brown, 10 YR.5/4. Thin bedded. Fossiliferous, . . . .  . .  

contains gas t ropods ,  ostracodes,. and echinoid 

spines. 3.5. (1) ' . ' 

Limestone,  wackestone. ' .  U n i t  5-6. Gleathered- . . 

. ,  

. .  . . . .  , . .  
.. ~ . 

\ .  : . ,  . 
. .  . .,. . .  . .  

. .  . . .  . .  . .  ., .. , .  

. .  i .  . 
. .  

. .  . .  . .  .~ ,,. '.. 4.5 (i.3) . . . 
' 9 . '  

. . ,  . .  . .  . .  , .  
. .  - .  . . .  .. . . 

. .  . 
. .  . .  . . .  

. .  

. .  . .  
. .  

. .  

. .  
. .  . .  



. .  .. 

.. 
. .  

CR-335 

CR-330 

... , . 

. .  . .  

CR-.325 

CR-320 

Total U n i t  5-6 8 
. .  

Limestone,  wackestone. U n i t  5-F. Weathered- 

l i g h t  o l ive  gray, 5 Y 6/1; fresh-pale yellow- 

i s h  brown, TO YR 6/2. T h i n  bedded. Fossili- 

ferdus , contains gastr%pods, coi1,ed nautiloids, 

and ostracodes. 

Limestone,  wackestone. U n i t  5-F. Weathered- 

l i g h t  olive  gray, 5 Y 6/1: fresh-olive  gray, 

5 Y 4/1. T h i n  bedded. Fossiliferous, contains 

gastropods and ostracodes. 

Limestone., wackestone. . U n i t  5-F. bleathered- 

l i gh t ' o l ive  gray, 5 Y 6/1;' fresh-dark  yellow- . . .. 

i s h  brown; 10 Y.R 4/2. Thin bedded. ' Fossili-: . ':' 

ferous,  contains.  gastropods' and ostracodes.: 

Linestone, wackestone. U n i t  5-F. Weathered- 

l i g h t  olive  gray, 5 Y 6/1;'fresh-olive  gray, 

5 Y.  4/1.. Thin bedded. Fossiliferous, contains 

gastropods and ostracodes. : 5 

Limestone, wackestone. U n i t  5-F. Weathered- 

l i g h t  olive  gray, . \  5 Y 6/1;  fresh-olive  bray, 

5 : 
1 

5 '  

. .  
' .  5 

. .  

. .  
. .  . .  

. .  . . .  

(2.4) .' 

.. . 

. .  

. .  

(1.5). . .  

. .  

. 
. \  

0 . 5 )  ' 

, .  
. .  

* . '  
. .  

. .  (1 3 )  

. .  

. .  

(1.5) ' 

,. . 
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5 Y 4/1. T h i n  bedded. Fossiliferous,  contains 

gastropods and ostracodes.  ,Base o f  u n i t .  0 

Total U n i t  5-F 25 . '(7.6) 
. .  

. .  
Limestone, mudstone to  wackestone. U n i t  5-E. . .  

Weathered-pale yellowish  orange,  10 Y R  8/6, 

grayish  pink, 5 Y R  7/2, and pale  yellowish 

brown, 10 YR 6/2; fresh-dark  yellowish  orange, . .. 

10 YR 6/6, dark reddish brown, 5 Y R  4/4, mod- 

. .  

. .  
. .  

. .  

. . . ,  
. .  

erate  brown, 5 Y R  4/4, and pale brown, 5 Y R  . .  

5/2. Varigated. Thin bedded. Fossiliferous. 

contains  ostracodes  and.other  undiscernable . . 
. .  

. . .  

debris . . .  10 ' (3) 

Total U n i t  5-E 10 (3) 

Limstone, wackestone. Un i t  5-D. Weathered- . . . .  

l i g h t  olive  gray, '5 Y 6/1;  fresh-olive  gray, . ' . '  

5 Y 4/1-. T h i n  bedded. Vugs fi1.led with cai- 

cite  crystals.  Fossiliferous,.  contains gast-.. 

ropods . .  and ostracodes. ' 5 ' .' (1.5) 

Limestone, wackestone. U n i t  5-D. Weathered-. 

l i g h t  olive  'gray, .5 Y 6/1;  fresh-dark  yellow- " 

ish brown, 10 Y R  4/2. 'Thin'bedded. Fossili- , ' 

ferous, contains  gastropods,  nautiloid ceph- 

alopods', and ostracodes. ,5 (1 -5) 

Limestone,  wackestone. ' U n i t  5-D. . Weathered-] 

grayish  orange, 10 Y R  7/4; fresh-moderate 

yellowish brown, 1 0  Y R  5/4. .Thin bedded. 

\ .  . .  

. .  
.. . .  

.' . 
. .  

. . .. . .  - 1 .  . .  . .  
. .  

. .  
.. 

.. . 

. .  

. .  

. .  

. .  . .  . .  
. .  

. .  

. .  



. .  

., 

'., ' . '  

. .  
. .  
. .  ' . .  

... '; 

. . .  

. .  . . .  

Abo Member 

CR-270 
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.~ 

Fossiliferous,  contains gastropods and 

ostracodes. 5  (1.5) 

Limestone, wackestone. Uni,t  5-D. Weathered- 

grayish  orange, 10 Y R  7/4; fresh-dark  yeliow- 

i s h  brown, 10 Y R  4/2. T h i n  bedded. Secondary 

formation o f  calcite  crystals along  fracture 

lines.  Fossiliferous, contains ostracodes.' 1 ' . ( . 3 )  

Total U n i t  5-D 16. (4.8) 

. .  

. .  
. .  

. .  

. 
Limestone, wackestone to  mudstone. U n i t  5-c. 

Weathered-pale yellowish  orange,  10 YR 8/6 to  

pale red  purple, 5 RP 6/2;  fresh-dark  yellow- . .  

ish orange,  10 Y R  6/6 to  grayish  red 'purpl'e, 

5 RP 4/2. Thin  bedded. Bioturbated. .Foss- 

iliferous, contains  ostracodes. 6 (1.8) 

'Total U n i t  5-C 6 \ ' (1.8) 

, . . '  . .  

. .  
. .  

Concealed. U n i t  5-B. Possibly limestone. 

Covered by limestone  fioat and debris. ' , . .  ,I."' : . .  .- 17 (5.1) 
. . .  . .  

. .  
_ .  . 

. . .  
Total U n i t  5-B 17 ' (5.1) 

. . .  . 
. . .  

.. Total Repeated Abo Member 159 (48.4) 
.. 

. .  

Normal Fault, repetition of section ' : 
.: 

. . .  . .  . .  

. .  

Limestone,  wackestone. U n i t  5-A. 

medium l i g h t  gray, N 6;' fresh-medi 

. . .  . .  
Weathered- 

urn gray, N 
. .. . .  

. . .  . .  
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. .  

5.. T h i n  bedded. Fossiliferous,  contains . 

ostracodes. 

Limestone, wackestone. U n i t  5-A. Weathered- 

medium l i g h t  gray, N 6; fresh-medium l i g h t  

gray, N 6 .  T h i n  bedded. Fossiliferous, con- 

tains ostracodes, small crinoid  stems, and 

small echinoid  spines. 

.Limestone, wackestone. U n i t  5-A. Weathered- . .  

medium l i g h t  gray, N 6; fresh-medium l i g h t  

gray, N 6. Thin bedded. Fossiliferous, con- 

ta ins  ostracodes and other undiscernable  debris.  4 

6 ' ' (1.8) 
. .  

. .  
' , 5  ( I  .'5) 

. .  . .  
(1.2) 

Total U n i t  5-A 15 . (4.5) 
. .  

I '  . .  . .  

Si1  tstone , cal  careous. U n i t  4-8.. Weathered-' 

pale r e d ,  10 R 6/2; fresh-pale reddish brown, 

10 R 5/4. Thin bedded, t h i n  laminae,  cross- , ' . 

bedded. Very fine grained.  Hematitic, mica-. '. 

'ceous. Two fee t  (0.6 meter) exposed. ' 

. .  

. . .  1 
"i 

.6 ' 11.8) 
' . .  1 

Si1 tstone, noncalcareous., U n i t  4 4 .  Weathered-' . '' 

pale  dark  reddish brown, 10'YR 4/4;  fresh-gray-. . ' 

i i h ' r ed ,  5 R 4/2.' Thin bedded, t h i n  'laminae, 

cross-bedded. ' Very fine grained.. Hematitic, 

micaceous. Sample probably n o t  . .  i n  place. ' 5 .  (1.5) , 

Siltstone,  noncalcareous. U n i t  14-B. Weathered- 

pale dark  reddish brown, 10 R 4/4;  fresh-gray- . .  . .  

ish red, 5 R 4/2. T h i n  bedded, t h i n  laminae. , . 

cross-bedded. Very fine  grained.  Hematitic, 

. .  

, .  

. .  

. ,  
. , .  

. .  . .  

. .  

'. . .:. . .  , . 

. .  

. .  



micaceous. Sample probably not i n  place. 
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5 ' (3.5) 

Total U n i t  4-9 . 16 (4.8) 
. .  

Si1  tstone, noncal careous. U n i t  4-A. , Weathered- '. . ' 

pale  reddish.brown, 10 R 4/4; fresh-pale brown, 

5 Y R  5/2 w i t h  grayish  red, 5 R 4/2; laminae. 

T h i n  bedded, t h i n  laminae, cross-bedded. Very 

fine  grained,  Hematitic, micaceous. Sample 

probably not i n  place. : 5 (1 -5) 

Siltstone,  .noncalcareous. U n i t  4-A. Weathered- 

pale dark redd i sh  brown, 10 R 4/4; fresh-pale 

brown, 5 Y R  5/2 w i t h  grayish r e d ,  5 R,4/2, l am- ,  . 
inae. Th in  bedded, t h i n  laminae, cross-bedded. 

Very fine,  grained.  Hematitic, micaceous. 

Sample probably no t  i n  place, 

Siltstone,  calcareous. U n i t  4-A. Weathered- : ' 

'mderate  yellowish brown, 10 R 4/6; fresh- 

mderate yellowish brown, 10 Y R  5/4. Thin  ., 

bedded, t h i n  laminae, cross-bedded. Very 

fine grained.  Hematitic, mi-caceous. .Sample 

. .  
. .  

.. 
5 \ .(1.5) 

. .  . .  . .  . .  

. .  

. .  

. .  

probably no 

. . '  

t i n  place: 

Total U n i t  4-A 

Total U n i t  4 31 (9.4) 
. .  

Limestone, wackestone. U n i t  3-F. Weathered- . 

l i g h t  olive  gray,  5 Y 6/1;  fresh-dark  yellow- . .  

. .  . .  





CR-202 
i 

. .  

. .. 

. . .  

CR-190 

CR-185 

' e  :., e 

Argillaceous  limestone, mudstone. U n i t '  3-D. 

Weathered-pale yellowish brown,  10 YR 6/2; 

209 

fresh-grayish  red, 5 R.412. Thin  bedded.. 

Appears unfossil i ferous. i (.3) 

Total U n i t  3-D 3 (.9) 

. .  . . .  . 

, .  . . .  

Limestone, wackestone t o  mudstone. U n i t  3-C. 

.Weathered-light olive gray, 5 Y 6/1; fresh- . .  

dark yellowish brown,. 10 Y R  4/2. Th in  bedded. 

Fossiliferous,  contains ostracodes. . .  1.5 (.4) 

Total U n i t  3-C . ' 1.5 ; . (.4) 

Concealed. U n i t  3-8; Possibly  limestone.. 

Covered by limestone  float and debris. 10.5 ' (3.2) 

I Total U n i t  3-B 10.5  '(3.2) 

. .  

. .  
. .  . .  

, .. . . .  . .  

Limestone, wackestone to  mudstone. Uni t .3 -A.  

Weathered-dark . .  yellowish'brown, . , .  10 Y R  6 /6 ;  ,;' 
fresh-dark yellowish brown, 10 YR 412. Thin 

bedded. Fossilife&s,  contains  bivalves, .: ' '  

ostracodes, and other  undiscernable  debris. 3 x .9)' 

\ 

. .  
. .  

. .  
. .  

. .  . .  

. . .  . 
. .. 

.. . .  . .  
'Total . .  U n i t . 3 - A ' .  , 3 L91 : ,  

. . ,  . .  

. .  . .  . .  
. .  . .  

Total U n i t  3 38. (11.5) 

Argillaceous  limestone,  claystone.  Unit'2-I. ' 

Weathered-pale red, 5 R 612 and grayish  orange, 

10 Y R  714; fresh-dusky red, 5'R 314  and dark. 
. .  

. .  

. .  . .  

. .  

. .  
. .  . .  



r r " '  

I. ! 
i 

1 ' .  . ' 

1 
CR-180 

: 
. . .  

, ,  i 

. .  

... . .  

CR-173 

. .  

... : . 

. .  
.:. .. 

... 

CR-170 
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yellowish  orange,  10 Y R  6 / 6 .  Thin  bedded, 

laminated.   Bioturbated,   in t raclastal  w i t h  

some undiscernable . ,  foss i l   debr i s .  7 (2.1) 

Argillaceous  l imestone,  claystone. U n i t  2-1. 

Weathered-light brown,  5 Y R  6/4;  fresh-dusky 

red,  5 R 3/4. Thin bedded,  laminated. Bio- 

tu rba ted ,   i n t r ac l a s t a l  w i t h  minor amun t .o f  

undiscernable   fossi l   debris .  

. .  

. . . .  

. ,  1 ' (.3) 

Total U n i t  2-1 . '  8 (2.4) 

Concealed,. U n i t  2-H. Covered w i t h  siltstone 

f l o a t  and debris.  6  (1 -8) 

Total U n i t  2-H . . 6  ' (1.8) 
. .  

Si1 tstone, noncalcareous. U n i t  2-6. Weathered- 

'moderate brown,  5 Y R  4/4;  fresh-grayish  red, ' ' 

. ,  
.~ i . .  

5 R 4/2  and'moderate  yellowish  brown,.lO Y R  

5/4. %,in bedded, t h i n  laminae.  Bioturbated . .  

(burrows)." Very fine.   grained.  Hematit ic,  

. micaceous. 0.5 feet (0.1 meter) exposed.' ' . 

, .  . 
. .  

. .  . ... 
3 (.9) 

. '  'Total  . ' U n i t  2-6 3 (.9) : 
, .  

. .  
. , .  . . .. . .  

' S i l t s t o n e ,   s l i g h t l y   c a l c a r e o u s . .  U n i t  2-F. 

Weathered-light reddish brown, 10 R 4/4; .. 

fresh-grayish red, 5 R 4/2. .Thin bedded, . .  

t h i n  laminae,  cross-bedded. Very fine 

.' grain,ed.  Hematitic,  micaceous. Sample 

.,"probably  not i n  place. ' .  . 5 (1.5) ; 

. .  
. .  

. .  
. .  

. .  :. 
. .  

. . .  
. .. . .  
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Si1  tstone,  slightly  calcareous. U n i t  2-F.' 

Weathered-pale. reddish brown, 10 R 5/4; '. , , 

fresh-grayish r e d ,  5 R 4/2. Thin  bedded, 

t h i n  laminae, cross-bedded. Very fine ' '  

grained.  Hematitic, micaceous. Sample 

probably n o t  i n  place. 

Siltstone,  slightly  calcareous. U n i t  2-6. 

Weathered-grayish red, 10 R 4/2; fresh- ~' 

moderate yellowish brown, 10 YR 5/4. T h i n  . ' 

bedded, t h i n  laminae, cross-bedded. Very 

fine grained.  'Hematitic, micac&us. Sample . .  

probably not i n  place. . .  . . . . . .  . . . .  5 (1.5) 

Total U n i t  2-F 15 (4.5) 

.. 

. ' I  . 

. .  5 (1.5) 

. .  I 

. . .  . . .  

. .  
'! : 

Si1  tstone,  calcareous. Unit 2-E. Weathered- . . . , . .  . 

pale  reddish brown, 10 R 5/4; fresh-pale red, . .  ' \  

5 R 6/2 to grayish.red, 5 R 4/2. Thin' bedded, 

t h i n  laminae.  Bioturbated (burrows); V e r y  

fine grained. Hematitic, micaceous.. Sampie 

probably not i n  place. . .   . .  5 '  (1.5) 

Siltstone,  c,alcareous. U n i t  2-E. WeAthered- 

pale red, ' 5  R 6/2; fresh-grayish  red, 5 R 4/2. 

Thin  bedded,' t h i n  laminae. Bioturbated  (bur- 

r o w s ) .  Very fine grained. Hematitic, mica-' 

ceous. Samp1.e p'robably not i n  place. ' ' 

. .  

. .  
. .  . . .  . . .  

. .  
. . .  .. 

. .  . .  . .  

. . .  . .  . .  

. .  . . .  

. . .  5 (1.5) . .  

. ' Total Unit  2-E 10 (3) 
. . . . .  

. . .  . .  
' .. 

.Si1 tstone , noncalcareoust U n i t  2-D. Gleathered- . . ,  . .  . .  



e 

moderate brown, 5 YR 3/4;, fresh-pale  red, 

5 R 6/2. T h i n  bedded, t h i n  laminae, cross 

bedded. Very f ine grained. , Hematitic, 

micaceous.. 

- 
. 

212 

5 

. .  

(1 -5) 

S i l t s u m - s l i g h t l y  calcareous. U n i t  2 4 .  : . .. 

Weathered-dark reddish brown, 10 R 3/4; 

fresh-grayish red, 5 R 4/2. Th in  bedded, 

t h i n  laminae, cross-bedded. Very fine , .  

grained.  Hematitic, micaceous. : 5  (1 -5) 

.. 

Total U n i t  2-0 10 (3) , . . .  
. .  

Siltstone,  slightly  calcareous. U n i t  2-C. 
. . .  .: , . .  Weathered-light reddish brown, 10 R 4/4; . .  

fresh-grayish red, 5 R 4/2. T h i n  bedded, 

t h i n  laminae.  Bioturbated (burrows and . .  

trails). Very fine grained. Hematitic, ' .  

micaceous. Sample probably not i n  place. 

Si1 ts  tone,  calcareous. Un i t  2-C. Weathered- 

pale  reddish-brown, 10 R 5/4;  fresh-aoderate 

red ,  .5 R 5/4. Thin bedded, t h i n  laminae. " 

Bioturbated (burrows),. Suggestion  of  'ripple 

.marks. Very fine grained.  Hematitic, mica- 

ceous. Sample probably not i n  place. . 

Siltstone,  slightly  calcareous. U n i t  2-C. 

Weathered-pale grayish red, 5 R 5/2; fresh- 

. .  . .  

.. 

. .  

. .  

5 (1.5) .., 2 .  . 
. .  . 

. .. 
. .  . .~ 

grayish red, 5 R 4/2. Thin bedded, t h i n  

laminae. Very fine  grained.  Hematitic, 

micaceous;  .Sample  probably not i n  place.' 
. .  

. .  

. .  

. .  . .  .. 
. .  . .  

.. . .. . 

.. . 
. .  

. .  

. .  

5 
. .  
.~ 

. .  

. .  . .  

(1.5). . '  . 
.. 



Siltstone,  slightly  calcareous. U n i t  2-C. . ,  . 

Weathered-dark reddish brown, 10 R 3/4; 

fresh-grayish  red, 5 R 4/2. T h i n  bedded, 

t h i n  laminae. Suggestion 'o f  ripple marks. 

Very fine  grained.  Hematitic, micaceous. 

. .  

Sample probably not i n  place. 

Siltstone,  sl.Ightly  calcareous. U n i t  2-C. 

Weathered-dark reddish brown, 10 R 3/4;. . . 

fresh-pale  grayish  red, 5 R 5/2. T h i n  

bedded, t h i n  laminae.  Suggestion of  ripple 

marks. Very fine  grained. ' Hematitic, mica- 

ceous. Sample probably not  i n  place:!' ' . ,  5 

Si1  tstone,  calcareous. Un i t  2-C. Weathered- 

dark  reddish brown, 10 R 3/4; fresh-pale 

grayish  red', 5 R 5/2. Thin  bedded, t h i n  lam- . .  

inae. Very fine grained.  Hematitic, mica- , 

. .  . 
5 

. .  
. .  . .  

. .  
. .  

. .  

ceous. Sample probably n o t  in place:; . , ' .  ', i 5 . (7;5). 

. .  Total U n i t  2-C  30 (9.1 1 
. i .. , .  . .  

. .  
.. 

Siltstone,.slightly  calcareous. U n i t  2-8.' . . . .. . . .  

Weathered-rmderate brown, 5 Y R  3/4; fresh- 

moderate brown, 5 Y R  3/4. T h i n  bedded,' t h i n  .' . . . .  '" .. . I 

laminae. Very fine  grained.  Hematitic, . . 

micaceous. Sample probably n o t  i n  place. , . ' '5 '(1.5) ' 

Siltstone,  slightly  calcareous. Un i t  2-6. 

Weathered-moderate brown, 5. Y R  3/4 t o  ,' . :  
dusky  brown, 5 Y R  2/2; fresh-moderate 

. .  

. .  . .  

. .  , .  

. .  
. .  . .  . . .  . .  

. . .  
. .  . .  

. .. 
1 .  . . .  

i , , I ... . .  
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brown, 5 YR 4/4. T h i n  bedded, t h i n  laminae. 

Very fine grained.  Hematitic, micaceous. 

Sample probably not i n  place. 5 ' (1.5). 

. .  

. .  

Total U n i t  2-8 . l o  (3 )  . ' 

.. 
. . .  . .  

Siltstone,  slightly  calcareous. U n i t  2-A. . 

Weathered-dark red.dish brown, 10 R 3/4; 

.fresh-grayish  red, 5 R 4/2. T h i n  bedded, . .  . 

t h i n  laminae, cross-bedded. Very fine 

grained.  Hematitic, micaceous. Sample 

probably n o t  i n  place. 5 . (1.51.. ' .  

Siltstone,  slightly  calcareous. U n i t  2-A. 

Weathered-dark reddish brotin, 10 R 3/4; ' ' 

. .  

. .  . . .  . .  
. . .  

. .  

fresh-grayish r e d ,  5 R 4/2. Thin bedded, 

t h i n  laminae,  cross-bedded.., Very fine . ' ' __ . ,  . .  

grained.  Hematitic, micaceous. Sample 
. . \ ' ,  _ .  

probably not i.n place. 

Si1 tstone, calcareous. U n i t  2-A. Weathered- 

l i g h t '  brown, 5 Y R  6/4; ffesh-grayish'  red, 5 

R 4/2'. T h i n  bedded, thin,laminae.  Biotur-,. , . 

ba.ted ( t r a i l s ) . .  Very fine grained.' Hematitic, , . ' ' . 

'micaceous.  Three  inches (Oi09 meter} exposed. ' 5 ' '(1.:5) ' ' 

Total,  U n i t  2-A 15 (4;5) . ' 

. .  . 

. .  . .  
. .  

. .  

. .  . .  . .  5 ;' (1.5) 
, . .  :..: . .. . .  . . .  . .  ' . .  . .  . .  .. . .  .. 

. .  . . 

. .  . .  . .  .. . .. 
. .  . .  . .  

. .  . .  . . .  . .  
. .  . .  . . . .  

. .  . .  
. .  . .  . 

. .  , .  
. .. 

. .  

' 'Total U n i t  2 107 . (32.6) 
. .  

Z , ~  ' .  . .  . .  
. . .  . .  
. .  . .  . 

Total Ab0 Member 1 7 7 .  ' (53.9) 
. .  . .  . .  . .  .. 

.. . .. . .  



eco Limestone Member 

Concealed. . U n i t  1-D: Possibly  limestone. 

Covered by limestone f loa t  and debris. - 
Total U n i t  1-D 

Limestone;mudstone to  wackestone. U n i t  1-C. 

Weathered-light  olive.  gray, 5 Y 6/1;  fresh-. 

-dark  yellowish ,brown, 10 Y R  4/2. T h i n  bedded. 

Fossiliferous, contains  ostracodes. 

Limestone, mudstone. t o  wackestone. . U n i t  1-C. 

Weathered-1 i g h t  olive  gray, 5 Y 6/1;  fresh- 

dark  yellowish'brown,  10 YR 4/2.. Thi,n bedded; 

Fossiliferous,  contains  ostracodes. Base of 

u n i t .  . .  

.. 

, .  

- 
Total U n i t  1-C 

Limestone, mudstone. U n i t  1-B.. ,Weathered- 

l i g h t  olive gray, 5 Y 611; fresh-pale  yellow-' 

ish brown-, 10 Y R  6/2. Thin bedded. 'Fossili-. 

ferous, contains  ostracodes. . . .  .. 

Limestone, mudstone. U n i t  1-B .  Weathered- 

l i g h t  olive  gray, 5 Y 6/1;  fresh-pale  yellow- . . 

ish brown, 10 Y R  6/2. T h i n  bedded. Fossili- 

. .  

ferous,  contains  ostracodes. 

Limestone, mudstone. U n i t  1-B.  Weathered- 

pale  yellowish brown, 10 Y R  6/2; fresh-pale 

yellowish brown, 10 Y R  6/2. Th in  bedded. . . .. ' 

. .  

. .  
, .  

. .  
. .  

215. 

. .  

25 (7 .6): .  

25 . .(7.6) ' 

. .  . 

. .  
. . . .  

5  0.5) 

~ 

... , . :. . .  
. .. . ~ . .  , 

. . . . . . . . . .. 

0 (01 

5 ,\(1.5). 
. .  

. . .. 
. .  , . .  . 

. .  
. .  

. .  
. .  

10 . . (3) 1. ' . 

. .  

. .  

5 (1.5) 

. .  
. .  

. .  . .  



.. 



. .  

cernable debris. 5 

CR-5 Limestone, mudstone. U n i t  '1-A.. Weathered- 

l i g h t  olive  gray, 5 Y 6/1; fresh-dark  yellow- 

ish brown, 10 YR 4/2. T h i n  bedded. Fossili- 
. .  

ferous,  contains  ostracodes.  Bioturbated 

;' (bur rows ,  recrystall  ized). S1 abby weathering. 5 

CR-0 Limestone, mudstone. U n i t  1 -A. Weathered- . .  

l i g h t  olive gray, 5 Y 6/.l; fresh-pa1.e yellow- . . 

i s h  brown, 10 Y R  6/2. Thin bedded. Fossili- 

ferous, contains  ostracodes. Beginning o f  . .  

measured section. Middle Hueco Limestone 

. .  
Total  Faulted Hue.co Formation ' 985 (300) .. 

, .  . .  
a ,  

. .  
4 .  . .  

1 

.. . , 
. . .  

. I  

. .  . .  
. .  

~ . .  
.. . .  

. .  
. .  

. .  . .  . .  
.. . 

. .  
. .  . .  . .  

. ,  . .  ,. . . .  . .  
. .  . .  . . .  
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Hawkins East Tank Section  (Section 3) 

NW 1/4, NE 1/4, Sec. 28, T. 22 S., R. 1 

Mountains, Dona Ana County, New Mexico. 

Strike: N. 25" W .  Dip: 15' 

Description 

HUECO FORMATION ' 

Limestone Fkrnber 

. .  
. .  

' .  e 
21 8 

M., Southwestern Robledo 

' . '  Feet.  .(Meters) 

Limestone, wackestone.. Uni t  8-F. Weathered- 

medium gray, N 5;  fresh-dark'olive.  gray, 5 Y 

3/1. T h i n  t o  thick bedded.  Small amount of 

chert .   Sil icified  fossils  i r o n  stained and 

include gastropods and echinoid  spines. 4 (1 2 )  

. . .  
.. 

.. 

Total U n i t  8-F 4 (1.2) . 
_ .  . . . .  

.. .. ' 

, .  \, . ,  

Concealed. U n i t  8-E. Possibly  l<mestonz, 

covered  by'  1 imestone f loa t  and debris. . ;:. . . ,  . '5 . .  (1.5) '. 
. .  

~ . .  . .  Total U n i t  8-E . .  . .  .. 

Limestone, wackestone. U n i t  8-D. Weathered-. 

.medium gray, N 5; fresh-dark  olive  gray, 5 Y 

3/1. T h i n  to  thick bedded. Fossi ls   s i l ic-  

ified and iron  stained and include.  phylloid 

algae,  gastropods, and echinoid  spines. 

Limestone,  wackestone. U n i t  8-D. Weathered- 

medium l i g h t  gray, N 6; fresh-dark o l i v e  gray, 

5 Y 3/1. . T h i n  t o  thick bedded. 'Fossils. sil- 

. .  . .  

. .  

. .  

. .  

. .  
. .  . .  

. .  

. .. 
. .  . .  .. . 

5 (1.5) 
. .  

. .  

. .  
~ . , .  . 

. .  

5 (1.5)' 

. . ,  . 



HE-250 

'HE-242 

, .  

HE-235 

icified and iron stained and include  gastro- 

pods and echinoid spines. 

Limestone, wackestone. U n i t  8-D. . Weathered- 

l i g h t  olive  gray, 5 Y 6/1;  fresh-dark  olive 

gray, 5 Y 3/1. Thin to  thick bedded. Fossils . .  

S i 1  ic i f ied and i r o n  stained and include  gast- 

ropods and echinoid  spines. 

. >  . .  . .  
. .  
5. , (1.5) 

Total U n i t  8-D 15 ' (4.5) 

Concealed. . Probably 1 imestone. U n i t  8-C. 

Covered by limestone debris. 3 ' (.9) 

. . .  Total U n i t  8-C 3 ' (.9) ' . 

Limestone, wackestone. U n i t  8-B. ' Weathered- 

medium gray, N 5; fresh-dark  olive  gray, 5 Y 

3/1. T h i n  to thick bedded. Fossils silici- . 

fied and i r o n  stained and include  phylloid 

a1 gae; sponges',, Wewokella (Talpaspongik) ; 

brachiopods;  bivalves,  Septimyal-ina; and 

gastropods , Bel 1 erophon (Bel 1 e.rophon) and 

Omphalotrochus, others  indeterminate., .. Calcite 

' i n  the f o h  of veinlettes. ' .  

. .. 

. .  
Linestone, wackestone t o  mudstone. U n i t  8-8. 

Weathered-light  olive  gray, 5 Y 6/1;  fresh- 

. dark 01 ive gray, 5 Y 3/1. T h i n  to thick bed- 

ded. Fossi ls   s i l ic i f ied and iron stained and 

. . .  
: \  ,~ . .  . .  

...' '. 
. .  . .. 

. .  



e 

Bel 1 erophon  (Bel 1 enl;in;3 & Ornphalotrochus; 

and unidentifiable &&?k. 

. .  Total U n i t  8-B 

Concealed. U n i t  8.4. FssS?$t limestone. 

Covered by limesto~s &h-5s. 

Total U n i t  8-A 

Concealed. Siltstone, h i t  7. Covered w i t h  

s i l ts tone f l o a t  and ti&rts, Feematitic, mica- 

ceous.  Slope f o m r .  

Total U n i t  7 

. .  . .  

Limestone, wackestone. hit &.I. Weathered- 

l i g h t  olive  gray, 5 Y,&!l; irrsh-olive gray, 

5 Y 4/1.. T h i n  bedded. Fossi~fierous; . .  con- . .  

tains sponge.s, Wewoke'tla (Tz3xs~ongia);  bra- 

chiopods, Squamaria; bival&s: and echinoid 

spines. . .  

. .  . .  

Total U n i t  6-5 

Concealed. U n i t  6-1. COYS+~ by 1irneStOne 

.float and debris. 

Total U n i t  6-1 
. .  . .  

, .  .. 

. .  . .  . .  

e 220 

10 ( 3 ) '  . .  

. .  

:49 (14.9) . . . . 
. 

. .  

. .  . .  
. .  . .  . .  . ,  

. .  . .  
. .  
40 (12.2) 

40. ' (12.2) .,' ~ . "' .. . 

. .  

' .  5 (1.5) 

. . .  
. .  

. .  

. .  
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Limestone,  wackestone. U n i t  .6-H. Weathered- 

l i g h t  gray, N 6; fresh-dark.olive  gray, 5 Y . ' 

3/1. T h i n  bedded. Fossils include brachio- 

pods, Squamaria; bivalves, Pteronites;  gast- 

ropods; and echinoid  .spines. 

Limes.tone, wackestone. U n i t  6-H. Weathered- ' . 

1ight.olive  gray, 5 Y 6/1;  fresh-dark Olive 

gray, 5 Y 3/1. Thin .bedded. Fossils  include 

brachiopods, Squamaria; bivalves;  gastropods; 

scaphopods; and echinoid  spines. 

Limestone,  wackestone. U n i t  6-H. Weathered- 

l i g h t  olive  gray, 5 Y 6/1; fresh-dark olive . . ' , 

gray, 5 Y 3/1. Thin bedded. Fossils include' '  

fenestrate bryozoa; brachiopods, Squamaria; 

bivalves, Pteroni tes; gastropods; and echin- 

o id  remains.; Archaeocidaris. 

Limes.tone, wackestone. Unit. 6-H. Weathered- 

l i g h t  olive  gray, 5 'Y 6/1;  fresh-dark  olive ' . . ' , : . . . 

gray, 5 Y 3/1. Th in  bedded., Fossils include . . 

bra'chiopods , Squamaria; bivalves, Pteronites; 

gastropods; and  echinoid remains , Archaeocid- 

' 5  (1.5) 

' 

5 

. .  

. .  . -  
.. 

~ . .  :. . .  
5 '.(1.5) 

. .  

. .  . .  

. , .  
. .  

. .  . .  
. . .  . .  

. .  

aris. - 5 (1.5) 

Limestone,  wackestone. U n i t  6-H. Weathered- 

l i g h t  olive  gray, 5 Y '  6 j l ;  fresh-dark olive 

gray, 5 Y 3/1. T h i n  bedded.. Fossils include , .  . 

brachiopods, Squamari a;  bivalves , Pteroni tes ; 

gastropods; and 'echinoid  remains, Archaeocid- 1 .  

. .  

. ,  
. .  . .  

. .  
. .  : 



e 
' '# 

ar i s .  

HE-1 45 Limestone, wackestone. U n i t  6-H. Weathered- 

medium l i g h t  gray, N 6; fresh-dark olive gray, 

5 Y 3/1. T h i n  bedded. Fossils  include brach- 

' . iopods, ISerbyia  and Squamaria; bivalves, m- ' . . 

onites;  gastropods; and echinoid  remains, 

Archaeocidaris. 

Total U n i t  6-H 30 
. .  . 

Concealed. U n i t  6-6. Possibly limestone.: 

Covered w i t h  limestone debris. 

Total U n i t  6-6 ,10 

HE-1 30 Limestone,  wackestone. U n i t  6-F. ' Weathered- 

l i g h t  olive  gray, 5 Y 6/1; fresh-olive  gray, 

5 - Y  4/1. T h i n  bedded. Fossils include brach- 

iopods, Squamaria; and echinoid  remains, .. ' .. 

Archaeocidaris. . 
. .  

. .  

Total U n i t  6-F . 5 
. .  . .  

Concealed. Unit 6-E.. Possibly  limestone. 

Covered by limestone debris. ' .  . .  

Total Un'it 6 

. .  
HE-123 Limestone, wackestone. U n i t  6-D. bleathered- 

l i g h t  olive gray,' 5 Y 6/1; fresh-olive  gray, 

5 Y 4/1. Thin  bedded. Fossils  include  brach- 

iopods, Squamaria; gastropods; and ostracodes,. 3 

. .  



HE-115 

. .  

1 .  

. .  . .  

. .  

. .  
. .  

. .  

HE-1 00 

Concealed.' U n i t  6-C. Possibly  limestone. 

Covered by limestone  debris. 

223 

. .  

3.5 (1) , . . 
. .  .Total U n i t  6-C 3.5 (1) 

cephalopods, Flooreoceras; crinoid remains; 

and echinoid  spines. 6.5 (1.9) 

Total U n i t  6-8 6.5 (1.9) ~' '. 

Concealed. U n i t  6-A. Possibly  limestone. 

Covered by limestone  debris. 

. .  . .  . .  

. .  5  (1.5) ' 

' 
. .  

. .  

. .  . .. Total U n i t  6-A 5 (1.5) 
. .  

. ,  ' \  .' 

. .  
' . .  . .  Total Uni t  6 75 , (22.8) . 1  ' 

. .  . . 
. .  

: I .  . 
Concealed. U n i t  5-C. Probably. si1  tstone. 

Covered by s i l t s tone  and limestone debris. 

. ,  

. .  . .  
5 (1.5)' 

Totai U n i t  5-C 5 , '  (7..5)- 
. .  - . . .  

I -  . . .  
Siltstone,  calcareous. U n i t  5-8.. Weathered- . 

grayish red, 10 R 4/2; fresh-grayish  red, 5 R . . . -  

4/2. Thin'bedded, cross-bedded; t h i n  laminae. 

Mematitic; micaceous. Very f ine grained. 5 (1.5). 

Total U n i t  5-8. 5 . .  (1.5) 

. .  . 
. .  . . ,  

. .  
. .  . . .  . .  



# Ancealed. U n i t  5-A. Probably  s i l ts tone.  

5 Y 4/1. Thin bedded. Fossiliferous.. : .  .25 . (.07) 

Tota l  U n i t  4-E. . ' .25. (.07). 

%ncealed.. U n i t  4-D. Possibly limestone. 

G m - e d  by limestone debris .  , .  ' . .  . 8.75 ' (2 .6) .  , .  . .  
. .  ' .  
Tota l  U n i t  4-0 '8.75 (2.6) 
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Thin  bedded.  Fossils include brachiopods, . .  

Squamaria;  gastropods;  echinoid  spines;  and 

o the r   deb r i s .  - . 1.5 . ( .4) 

Limestone, wackestone.. U n i t  2-D. Weathered- '.' 

medium l i g h t   g r a y ,  N 6; fresh-dark  gray, N 3. 

Thin  bedded. Fossils include brachiopods, 

Squamaria;  gastropods;  echinoid  spines; and 

o the r  debris .  'Base o f  u n i t .  . O  ( 0) 

. .  

. .  

.~ 

. .  . . ,  . .  
, -  

..  

. .  

Total U n i t  2-D 1.5 ' (-4) 
. .  

Concealed. U n i t  2-C. Possibly  limestone.. . .  

Covered by l imestone  debris.  20 (6.1) 

Total Uni t  2-C 20 (6.1) 
. .  I . .  , . ,  . . .  , .  

Limestone, wackestone. U n i t  2-B. Weathered- 

l i g h t  o l ive   g ray ,  5 Y 6/1;  fresh-olive  gray, ' . '. 

5 Y 4/1'. , Thin  bedded,  bioturbated. Fossil- : . \ 

:iferous, contains  bivalves and ustracodes. ; . .  2 ( . 6 )  . ' 

. .  

. -  . ' . . .  

. .  . .  

Total Unit ZLB . '  .'Z : " .  . (;6) 
. .  

. . .. 
. .  

Concealed. UniT. 2-A. Possibly  limestone; . . 

Covered by limestone debris .  6 (1.8) 

. .  

. .. Total U n i t  2-A. .6 . .(1.8) ' ' 

. , . . ; .  
.. . . . .  . .  . . .  . 

Totai U n i t  2 63  .(19.2) 
. .  

Calcareous mudstone. ' U n i t  1 -D. Weathered- . .  

grayish  orange,  10 Y R  7/4; f resh-mdera te  
. .  . .  

. . .  \ 

. ,  . .. 

. . .  

. .  
. .  . , .  . .  

. .. 
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brown, 5 Y R  3/4. T h i n  bedded,  l'aminated. 

Nonfossil iferous.  . .  ' ' 1 ' . ( . 3 )  

.. HEX-27 ' Calcareous mudstone. U n i t  1-D. . Weathered- 

pa le  red, 5 R 6/2 to   grayish  orange,   10 Y R -  ' ,  

.' 7/4;  fresh-grayish  red,   5 R 412 t o  dark Ye1- ' ' 

lowish orange, 10 Y R  6/6. Th in  bedded. Non- 

fossiliferous. 3.1 (-9) 

.. .Total U n i t  1 - i .  4.1 (1.2) 

. . .  
. .  

. .  
I 

.- 

. .  
. .  

. . .  . .  

i . .  . .  



. .  

I. 

. .  

. .  
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Dona  Ana Mountains Section  (Section 4) 

NW 1/4, SE 1/4, Sec. 8 ,  T. 21 S., R. 1 E., Western Dona  Ana 

Mountains, Dona Ana County, New Mexico. 

Strike: N. 23" W .  Dip: 23"-10" : 
. .  ' ,  

Sample No. Description 

HUECO FORMATION 
. . .  

Abo  Member 

SDA-325.1 Limestone, mudstone-wackestone. U n i t  14-8. 

Weathered-medium dark  gray, N 4;  fresh-dark 

gray, N 3; homogeneous. T h i n  bedded. . Fos- 

siliferous,.' contains  ostracodes.and  other 

229 

. .  

Feet (Meters) 
. .  

undiscernable  debris.  2.8 f.8) 

' Total U n i t  14-8 2.8 ' ( . 8 )  . . . ,  

SDA-322.3 'Limestone, wackestone. U n i t  14-A. WeatheEd- . ' : . ' 

, , .\ 

yellowish . .  gray, 5 Y 7/2. t o  5 Y ,8/1; fresh- 

l i g h t  olive  gray, 5 Y 6/1; mt t led .  ' k in :  . ' .  

bedded. ..Fos'Siliferous;  contains  gastropbds, 

ostracodes, and other  undiscemable  debris. , 5 (1.5) 

. .  . .  . . .  . . .  

.. 

. .  
Total Unit 14-A . 5 ' (1.5) 
. .  . .  . .  .. 

. .  .. , . 

Total Un i t  14 7.8 (2.3) . . 

SDA-312.3 Siltstone,  calcareous. U n i t  13. Weathered- 

moderate brown, 5 YR 4/4;  fresh-grayish red, . . .  

5 R 4/2. Thin bedded, f i s s i l e ,  cross-bedded', 

. .  
. .. 

. .  
. .  , . . .  







SDA-272.3 

- /  

SDR-267.3 

. .  
. .  

.. : .  

. .  
. .  . . . .. 

SDA-257.3 
, .  

a . .  232 

l ief .  . .  5 . (1.5) 

S i l t y  limestone, mudstone. U n i t  10-F.  Weat- 

hered-mderate  brown,.5 YR 4/4; fresh-dark . ' 

gray, N 3; mottled. T h i n  bedded. Fossili- ' . . 

iferous.,  contains  gastropods and ostracodes. ' ' 

Bioturbated. Base of u n i t .  0 (0). 

. .  . .  

. .  

Total Un i t  10-F , 5 (1 -5) 
. .   . .  . . .  

Marly  mudstone. U n i t  10-E. Weathered-yel- 

lowish  gray, 5 Y 8/1 t o  l i g h t  gray,.N 7; 

fresh-yellowish  gray, 5 Y 7/2 t o  l i g h t  . .  

b l u i s h  gray, 5 B 7/1;  mottled. . T h i n ,  irregu- 

l a r  bedded. Nonfossil iferous. 

.. . 

. .  

, .  
- . .  I . , : ': 10 ( 3 1 ' ;  

Total U n i t  10-E 10 (3)  

.. : 

Concealed. U n i t  10-D. Covered by marly mud- 

stone and s i l t y  1,imestone debris. 

. .  . . 
\ ' .  

5 (1.5) '. . 

. .  Total U n i t  10-D ' .5 , (l .5).  . . .  
, .  

. .  . .  
. .  

Limestone,  wackestone t o  packstone. U n i t  10-C. ' . . 

Weathered-yellowish gray, 5 Y 7/2; fresh-olive' . .  

gray, 5 Y'4/1; homogeneous. Thin bedded. . ' 

Fossiliferdus,  contains  ostracodes. 

. .  . 
. .  

. .  . .  . .. .. : .  . .  . .  . .  . .  
' '  1 (.3) 

( .3 )  

. .  . 

. .  Total ' U n i t  10-C I 
. .  

. .  . 

Limestone, wackestone. U n i t  10-B. Weathered- 

l i g h t  olive gray, 5 Y 6/1.; fresh-dark'  gray, N . 

3; homogeneous. T h i n  bedded. Bioturbated. : 

Fossilifemus;  contains  gastropods,  ostracodes, 

. .  

. .  

. .  
. . .  . .  



SDA-247.3 

SDA-242.3 

. .  . .  . .  . 
... . 

. .  . .  

,.:. 
'SDA-237.3 

B 

. .  . .  
and other undiscernable  debris'. . .  4 (1 -2) 

Total U n i t  10-8 4 (1 .2) 

Concealed. U n i t  10-A.  Covered  .by limestone . .  . 

debris. Exposed as  limestone on back slope. 5 (1.51, ' 

. .  

Total U n i t  10-A 5 .' (1.5) . :  ... 

Total U n i t  10 35 (10.6) . . 
. .  

Si l t s tone ,  noncalcareo'us. U n i t  9-8. Weathered- 

moderate brown, 5 Y R  4/4;  fresh-pale  red, 5 R 

6/2. T h i n  bedded, fissile, t h i n  laminae,'. . .  

cross-bedded, ripple marked. . Vwy fine. ' " 

grained. Hemati t i c ,  micaceous. 5 . (1.5)'' . . 

. 
. . .  . .  . .  . .  

. .  

. .  .. 
. .  . .  . . 

. .  

Total U n i t  9-8 5 . (1.5) . . .  
. .  \ .  .. . . 

. . .  

Si1  tstone, noncal careous. . U n i t  9-A. Weathered- .~ 

moderate brown, 5 Y R  4/4;  fresh-grayish brown, . 
5 YR 3/2. T h i n  bedded, fissile, t h i n  laminae.. . ' , . .  

. .  
. .  

. .  . .  
. .  

. .  . .  

Very f i n &  grained..  Hematitic,.micaseous. .' . ' 5 (1.5) . '~ .. 

Siltstone,  calcareous. Un i t  9-A.' Weathered- . ' 

moderate bruwn,\'5 Y R  4/4;  fresh-pale brown, 5 , ' 

.. . . . .  
. -. ~ . 

. . .  . .  . .  
. I . .  

. .  . . .  
YR 5/2. Thin.bedded,  fissile, t h i n  laminae. 

Very fine grained.  Hematitic, micaceous. . . .  

Base of u n i t .  . .  

. .  . . .  

b .  

. . .  . .  0 ' (0) 

Total Uni t 9-A 5 (1.5) . . . 

. .  
. .  

. .  
. .  

. .  . .  

. .  
Total U n i t  9 10 (3) ' ' ' 

. .  . .  



. .  

, SDA-237.3 

A 

I / 

SDA-232.3 

. i 

. .  

SDA-227.3 

. . _  . .  

SDA-222.3 

a e 
2 34 

Limestone, mudstone. ' U n i t  8-8. . Weathered- 

grayish  orange, 10 YR 7/4; fresh-moderate 

yellowish brown , 10 Y R  5/4; homogeneous. 

Th in  bedded. Fossiliferous,  contains 

ostracodes.  5 '(1.5) 

Total U n i t  8-B . 5 ' (1.5) .. 

Limestone, wackestone. U n i t  8-A. Weathered- . .  

l i g h t  olive  gray,  5 Y 6/1; fresh-medium gray, 

N 5; homogeneous. T h i n  bedded, bioturbated. 

Fossiliferous,  contains  ostracodes. 5 .(1.5) 

Total U n i t  8-A 5 ' .  (1.5) 

. .  . , . .  

. .  
Total U n i t  8 10 ' (3) . 

. ' . . .  ~ 

Siltstone,  calcareous. U n i t  7-B. Weathered- 

pale  red, IO R 6/2;  fresh-grayish red, 10 R ,  

' 4/2: T h i n  bedded, fissile, t h i n  laminae, .~ 

\ 

. .  

cyoss-bedded. . Very fine. grained. Hematitic, 

micaceous. 5 , (1.5) 
. .  

. . <  Total U n i t  7-8 5 ' (1'.5) 

. .  . .  . .  .. 
Siltstone,  calcareous. . U n i t  7-A. Weathered- 

moderate brown, 5 Y R  4/4; fresh-mderate ye1 - 
lowish brown, 10 YR 5/4. T h i n  bedded, fissile, 

t h i n  laminae,  ripple ma'rked.  Very fine grai- 

ned. Hematitic, micaceous. 

. .  . .  

. .  . . .  . 5 (1.5) 
. .  . .~ . .  



. .  

i 

. . .  .. 
:. 

. .  SQA-212, 

' e  235 

SDA-217.3 Siltstone,  calcareous. Un i t  7-A. Weathered- 
. .  

. ,  

moderate yellowish brown, 10 Y R  414; fresh- 

very.dark  yellowish brown, 10 Y R  3/2. Thin . . .  . .  

bedded, f i s s i l e ,  t h i n  laminae, mud cracks. . .  . . 

Very fine grained. Hematitic, micaceous, . , 5 (1 -5) . .  . 

Total U n i t  7-A 10 (3) ' . 

. .  
Total U n i t  7 15 ' ..(4.5) ' 

.3 Limestone, wackestone. U n i t  6-8. Weathered- . '  

l i g h t  olive  gray, 5 Y 6/1; fresh-medium dark 

gray, N C;.homogeneous. Thin  bedded, biotur- 

bated.:  Fossiliferous,  contains  gastropods, 

. .  
. ... . ? . .  

. .  

. . ostracodes, and other undiscemable  debris. 5 (1.5) 

. .  . .  Total U n i t  6-B 5 . .(1.5) 

. .  . .  . \ . ,  . ,  
.SQA-207,3 Limestone,  wackestone. . U n i t  6-A. Weathered-.. 

. . .  
. .  

l i gh t .o l ive  gray, 5 Y 611 ; fresh-dark  gray, . '  . . . . . . . . 

N 3; homogen@ous. Thin bedded, bioturbated., . . ' 

. .  ... 

. .  
. '. Fossiliferous;  contains algal oncalites; 

' . .  . .-. .: 
. .  

. .  . .  

gastro'pods,  bellerophontid and s t r a p a p l l i d ;  

pmductoid  brachiopods;  ostracodes; and other . . . 

undiscernable  debris. " . j' 

. .  

. .,. . 
, . .  . . .  . . . . . . . . . . .  

. .  . .  .. . ' .  . .  

. (1 -5) 

SQA-202.3 Limestone,  wackestone. to mudstone.. U n i t  6-A. 
.. . 

Weathered-light olive  gray, 5 Y 6/1;  fresh- .. 

dark  gray, N 3; honiogeneous. T h i n  bedded, 

bioturbated. . Fossiliferous;  contains pro- ., :. 

. .  . .  

. .  . . .  . 

. .  
. .. 

. .  , .  
. .  . .  



l i g h t  olive  gray, 5 Y 6/1; fresh-dark  gray, , . . 

N. 3; homgeneous. Thin bedded. Fossili- 

ferous, contains  ostracodes. Base o f  u n i t .  . .  0 ( 0 )  
- i  

. .  Total U n i t  6-A 18 . .  ' . .(5.41 
. .  

, ' \  . ' . .  . .  
. .  , . . .  

. .  . .  . .  
,Total U n i t  6 23 . . .(7) 

. .  .. . .  
. .  .. 

Concealed. U n i t  5-8. Covered by limestone 

and ' s i l t s tone  debris. Probably si1  tstone;  12 (3.6) 

. .  Total Un i t  5-B . 12 (3.6) 

, . . .  



SDA-172.3 
I 

SDA-167.3 

. SDA-162.3 

SDA-157.3 

B 



SDA-157.3 

. A  

i .  

SDA-152.3 ! 

. ,  

SDA-147.3 

. .  

. .  

'i: SDA-142.3 

. .  

,SDA-l37.3 

(b 238 

(4.5) Total  Un i t  4  15 

Siltstome,  slightly  calcareous. U n i t  3. 

Weathered-pale brown, 5 Y R  5/2; fresh-pale 

yeilowish brown, 10 YR 6/2. T h i n  bedded,. 

f i s s i l e ,  t h i n  laminae,. ripple marked. Hem- ' 

a t i t i c ' ,  micaceous. 5 

Siltstone, calcareous. U n i t  3. Weathered- 

pale yellowish brown, 10 Y R  6/2; fresh-light 

brown, 5. Y R  6/4, Thin bedded, fissile, t h i n  

laminae, ripple marked. Hematitic, micaceous. . 5 

Si1 tstone, calcareous. U n i t  3.. Weathered- 

pale yellowish brown, 10 Y R  6/2;  fresh-gray- 

ish orange p i n k ,  5 YR 7/2. T h i n  bedded;fis- 

sile, t h i n  laminae,  cross-bedded, ripple 

marked. Hematitic, micaceous. ' 5  

Siltstone,  calcareous. U n i t  3. Weathered- 

pale yellowish brown, 10 Y R  6/2; fresh-gray- 

ish r e d ,  10 R 4/2. Thin  bedded, fissile, 

t h i n  laminae,,  cross-bedded. Hematitic, mica- 

ceous. 5 

Sil.tstone,  calcareous. U n i t  '3. Gleathered- ,' 

l i g h t  'brown, 5 Y R  6/4;  fresh-grayish red, 5 

R 4/2. Thin ,  bedded, f i s s i l e ,  t h i n  laminae. 

. .  

. .  

. .  

. .  

. .  . .  . . .  
. .  

~. 

I 

\ 

.(I .5) 

. .  
. .  

; . (1.5) 

. .  

Hemati t i c  , micaceous . 3.3 ( 1 ) .  
. .  . 

Total U n i t  3 23.3 (7.1) . .  .. 

. .  



SOA-134 

'e 
Limestone, wackestone 

. .  . 
I.? yellowish  gray, 5 Y -71 2; fresh-dark  gray, N 

3; homogeneous. T h i n  bedded, bioturbated. 

,. ~ . 
' .L Fossiliferous;  contains  gastropods,  BelleA- . . ' . .  

- phon  and  Goniasma; bivalves; and ostracodes. 1.7 (.5) 

Total U n i t  2-F. 1.7 ( .5) . .  

<I i,'. 
SDA-132.3 .Calcareous mudstone. U n i t  2-E. Weathered- , , .. . ,  

&; . . . . , , ' ' .' . , '  . .  
l i g h t  yellowish  gray, 5 Y '9/1;  fresh-yellow- : . ' ' _. . .. 

. .  
. .  

>p- . .. p:; . . 
fl" *::. . 

. .  
. .. 

.,?..~ 
,I. 

.I %< ,.: . ;;.. . . '. 
*<.,.: ish gray, 5 Y 8/1; homogeneous. Nonfossili- . , . .  . .  . . .  . .  

: ': . ferous, contains  calcite  crystals. 
:~. 5 ( i  .51 .. 
. ,  . .. . .  

\ 
' Tota l  U n i t  2-E , 5 . (1.5) < .  . ,. . .  . .  .. . .  

' SUA-127.3 Limestone, wackestone. U n i t  2-D. Weathered- 

. .  medium gray, N 5; fresh-dark  gray, N 3; homo- ' 

, ... . :, . . 
geneous. , T h i n  bedded, bioturbated.  Fossili- 

ferous ; contains  gastropods, ,Bel lerophon, 

" and Omphalotrochus, and Meekospira; and 

ostracodes. 5 (1.5) 

SDA-122.3 Limestone, .wackestone. U n i t  2-D; Weathered- 

medium gray, N 5; fresh-dark  gray, N 3; hom- 

geneous. Th in  bedded. Fossiliferous, con- 

tains  gastropods and ostracodes. 1.8 (.5). 

. .  

I .  

. .  - Total U n i t  2-D 6.8 . (2)  

Concealed.. U n i t  2°C. Covered by limestone 

debris.  8.2 (2.5) 

. .  Total.Unit 2-C 8.2 .(2.5) 



SDA-112.3 Limestone, wackestone. U n i t  2-B: Weathered- 

medium gray, N 5; fresh-dark gray, N 3; hom- 

geneous. T h i n  bedded. Fossiliferous; contains 

240 

gastropods and others; and ostracodes. : 1.9 (.5) 

'Total U n i t  2-8 1.9 ' (.5) . .  

. .  

.. . 
Concealed. U n i t  2-A. 'Covered by 1imeston.e , ', 

. .  

' debris. - .  8.1. (2.4) 
. ,  

.. . . .  ' . 'To ta l .  U n i t  2 - A .  8.1 . (2.4). 
. .  . .. 1' . .  

. .  . . .  
. .  

. ,  
. .  

, '  Total U n i t  2 31.7 (9.6) 

' ,  . 

.. 

SDA-102.3 Fine  grained  sandstone t o  siltstone, noncal- 

careous. U n i t  1-D. Weathered-light olive 

gray, 5 Y 6/1; .fresh-medium l i g h t  gray, N 6. 

Thin bedded, f i s s i l e ,  t h i n  laminae. .6 t.1) 

I .  , 
. .  Total 'Un i t  1-D , ' .  .6 ( . l )  

.Concealed. U n i t  1-C. Covered by red bed 

debris . 14.4 . (4.3) 
. .  Total U n i t  i - C  14.4  (4.3) . 

. .  
SDA-87.3 Fine grained  sandstone t o  siltstone. Uni t  1-B. 

Weathered-pa7e yellowish brown, 10 YR 612; 

.'fresh-yellowish  gray, 5 Y ,  7/2. Thin bedded, 

f issi le,  t h i n  laminae. Micaceous. 5 (1 .5) 

SDA-82.3 Fine  grained  sandstone t o  s i l ts tone.  ' U n i t  1 - B .  

Weathered-pale yellowish brown, 10 Y R  6/2'; 
. .  . 

~. 



fissile, t h i n  laminae. Micaceous. 

SDA-77.3 Fine,  grained sandstone t o  siltstone,  calca- 

reous. U n i t  1-B.  Zeathered-pale  yellowish 

brown, 10 YR 6/2;  fresh-yellowisti  gray, ~5 Y 

, '  7/2. T h i n  bedded, fissile, t h i n  laminae, 

r ipple marked.  Micaceous .' 
DA-72.3 Fine grained  sandstone t o  siltstone, calcar- 

eous. U n i t  1-B. Weathe.red-pale yellowish 

brown,  10.YR 6/2;-frest+yellowish  gray, 5 Y 
. .  . 

:7/2. . T h i n  bedded, f i s s i l e ,  t h i n  laminae. 

I .  
i .  ,. \ Micaceous. 5 .. (1.5) 

eous. U n i t  1-B. Weathered-pale yellowish 
. .  ~. 

' ' brown, 10 YR'6/2; 'fresh-yellowish  gray, 5 Y 

Ci, i 
'. : ' 

7/2. Thin bedded, fissile, t h i n  laminae, 

. -  ,.<. ripple marked. Micaceous. 5 . (1.5) 

. .  SDA-62.3 .Fine grained sandstone to  siltstone, calcar- 

$Y. 
,. . i : . 
C." . 

:,' . . . .  
2;. 

2: 
F.' _I  . ' 

eous. U n i t  1-B. Weathered-pale yellowish 

f; brown, 10 YR 6/2; fresh-yellowish  gray, 5 Y , 

. . ,. . i;. .. . ~ 7/2. T h i n  bedded, fissile, t h i n  laminae, , .  I 

.. SDA-57..3 Fine grained  sandstone to  si l tstone,   calcar- 

. . , brown, 10 YR 6/2; fresh-yellowish  gray, 5 Y 

. .  

I 

i . . . .  
. .  ripple marked.'  Micaceous. . .  5 . (1.5) 
.. . . 
: . 

, ," i' 
e. 
,? 

i; 

i..' . . .  

eous. U n i t  1-B. Weathered-pale yellowish ' '  ' 

, .. 
. .  

.~ 

7/2. Th in  'bedded, f i s s i l e ,  t h i n  laminae. 



SDA-52.3 

SDA-47.3 

. .  

SDA-42.3 

SDA-37..3 

:SOA-32.3 

. .  

Micaceous. 

Fine  grained  sandstone to  si l tstone,   calcar- 

eous. U n i t  1-8. Weathered-pale yellowish 

brown, 10 YR 6/2; f r e s h - l i g h t  gray, N 7. . . 

T h i n  bedded, fissile, t h i n  laminae. Mica- 

ceous. . .  

Fine  grained  sandstone  to  si1  tstone,  'noncal- 

careous. U n i t  1-B. Weathered-pale 'yellowish 

brown, 10 YR. 6/2;.fresh-l.ight  gray, N 7. . ' .  

T h i n  bedded, f i s s i l e ,  t h i n  laminae,  cross- . . 

bedded.  Micaceous. 

tine  grained  sandstone  to  siltstone,  calcar- 

. .  . .  

. 
eous. U n i t  1 -B. Weathered-pale ye1 lowish 

brown, 10 Y R  6/2; fresh-light  gray, N 7. 

' T h i n  bedded, fissile, t h i n  laminae,  cross- 
. .  

bedded.  Mica'ceous. 

Fine grained  sandstone to  si l tstone,   .calcar- 

eous. U n i t  1-E. . Weathered-pale yellowish 

-brown, 10 YR 6/2; f r e s h - l i g h t  gray,'N 7. 

T h i n  bedded, f i s s i l e ,  t h i n  laminae,  ripple 

marked.  Micaceous. 

Fine  grained  sandstone to   s i l ts tone,   calcar-  
.. . 

. .  
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5 (1.51 

. .  .. 

. .  

5 . (1.5) 

5 (1.5) 

5 . (1.5) / 

eous. U n i t  1-B. Weathered-pale yellowish 

brown, 10 Y R  6/2;  fresh-very  pale  orange, 10 

Y R  8/2. Thin bedded, f i s s i l e ,  t h i n  laminae, 

ripple marked.  Micaceous. 
. .  



SDA-27.3 

SDA-22.3 

SDA-17.3 
~. 

.. 

e 
Fine grained  sandstone  to  siltstone,  calcar- 

24 3 

eous. U n i t  1-B. Weathered-pale yellowish 

brown, 10 Y R  6/2; fresh-very  pale orange,' 10 , ' 

Y R  8/2. T h i n '  bedded, f i s s i l e ,  t h i n  laminae, 

ripple marked.  Micaceous. 

Fine  grained  sandstone t o  siltstone,,  calcar- . .  ' . . ~ 

eous. U n i t  1-B. Weathered-pale ye1lowP"I;'h ' . ' 

. .  

. .  . .  
. .  . :  5 . (1.5) 

. .  

. .  
brown, 10 YR.6/2; fresh-very  paie  orange,  10 

Y R  8/2. T h i n  bedded, f i s s i l e ,  t h i n  laminae, ' . 

ripple marked.  Micaceous. . .  5. . (1.5) ,a 

. .  . .  . .  
. . .  

. ,  

. .  . .  
. .  

70 (21.3) Total U n i t  1-5 

\ 

-Fine.grained  sandstone  to  siltstone,  calcar- 

eous, and limestone,  packstone. U n i t  1-A. 

'Micro-intertonguing s i l ts tone .and 1 imestone.. 

Weathers-paTe yellowish bruwn,  10 YR 6/2; 

fresh-very  pale  yellowish brown, 10 Y R  7/2 

---siltstone.  Weathew-light  bluish  gray, ,. 

5 B 7/1;  fresh-olive  gray, 5 Y 4/1---lime- 

stone. T h i n  bedded, f i s s i l e ,  t h i n  laminae. 

Limestone coarse  grained, t h i n  bedded, foss i l -  

iferous  containg.shel1 hash and gastropods. 

Intertonguing ranges i n  thickness from mm. t o  

cm. Gradual  between Abo and Middle Hueco 

Limes tone. Members. 

... 

. .  . .  . .  

3 

Total U n i t  1-A 3 

. .  (.91 

(.9) 
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Total U n i t  1 88 (26.8) 

Total Abo  Member 310.8 (94.7) 

Middle Hueco Limestone ,Member .. 

SDA-12.3 

\ . 

. .  

Limestone, wackestone to  mudstone. Weathered- 

grayish  orange; 10 Y R  7/4;  :fresh-dark  yellow-,. . '. . . .  

ish brown, 10 YR 4/2; homogeneous. Thin  bed- 

ded. Fossiiiferous;  contains  fenestrate bry- 

ozoa; productoid  brachiopods;  gastropods , 
omphalotrochid and Straparollus.;  crinoid 

remains; and other  undiscernable  debris. 

Concealed. Covered by yellow  limestone 

. .  

. .  . .  

2 (-61 

debris.  Possibly  continuation  of upper 

limestone. 12.3 (3.7) 

Partial Middle Hueco Limestone Member 74.3 (4.3) 

Total Hueco Formation 325.1 (99.1) 
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TAXONS 

. .  

. .  
. .  

. ,  

. .  , .  
.. 

. .  . .  
. .  

. .  
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246 a .  
PHYLUM 

PORIFERA ' , 

Wewokel l a  (Talpaspongi  a) 

COELENTERATA 

Lophophyllidium 

BRYOZOA . .  
Tabu1 ipora  

Fenes tel l a  

Polypora 

Septopora 

BRACHIOPODA , . , , 

Meekel 1 a 

Derbyi  a 

Cos te l la r fna  

Squamaria 

Linopruductus . . 

Cancrinell  a 

Pon t i s i a  

Composita 

Xrurj thyris 

Beecheria 

. .  

GASTROPODA . ' ' . 

Euphemi tes 

Euphemitopsis 

SUBSTRATE, 

. .  
. a, . '.- 

Firm, carbonate 

Firm, carbonate 

Variable 

Firm, calcareous- 

Firm, calcareous 

Firm, calcareous 
. !  

Soft , ,   carbonate  

Soft ,   carbonate  

Variable 

S o f t  t o  firm 

S o f t  t o  firm 

S o f t   t o  firm 

S o f t   t o  firm 

S o f t   t o  firm 

Vegetation 

S o f t   ' t o  firm 

Soft ,   calcareous 

sof t ,   ca lcareous  

WATER DEPTH 
(METERS) 

2-7 

10-30 .' 

. . .  

' 2-30 

2-70 . . 
. .  

2-70 

2-70 

2-70 

2-70 
. .  

2-70 

2-70 

2-70 

2-70 

2-70 

2-70 

4-1 0 
.~ 

2-70 

0-1 0 

0-1 0 

SALINITY 

Normal 

. .  

Normal 

_. . 
Normal '; ' .  

Variable. 

Vari ab1 e '  

. .  
Normal . . .  

Normal 

Variable 

Variable .. 

Variable 

Variable 

Normal 

Normal 

Normal 

Normal 

Variable 

Vari ab1 e 
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NOBILITY MODE OF FEEDIMG 

Attached Fi l terer  

Attached , Suspension . .  

, 1  . .  I .  . .  
. .  . .  

. .  . .  

Encrusting Suspension 

Attached . .  Suspension . .  

Attached Suspension 

Attached Suspension 

. . .  . . .  
.. . ,  

. .  

. .  

Free  Suspension 

Free 'Suspension 

Attached  Suspension 

Free Suspension 

.Free  Suspension 

'Free  or  attached Suspension 

. .  

Attached ! Suspension . 

Attached Suspension 

Attached  Suspension 

Attached' .. Suspension 

. .- 

. .  

Mobile .' Browser 

Mobile . . Browser 



248 e 
PHYLUM 

Bel lerophon ( B e l  lerophon) 

Knightites  (Knightites) 

Knightites  (Retispira) 

S t r apak l l  us (Euomphal us) 

Omphalotrochus 

Col p i  tes  

Peruvispira 

Arnaurotoma 

Glyptospira 

Naticopsjs 

Trachydomia . . 

Goniasrna 

Palaeosty'lus 

Soleniscus ' . 

Meekospira 

. .  

. .  

CEPHALOPODA 

Mooreoceras 

Metacoceras 

Stenopoceras 

Stearoceras 

Liroceras 

Genus New 

Ephippioceras 

Akmilleria 

Properrinites 

SUBSTRATE 

S o f t ,  calcareous 

Soft,  calcareous 

Soft,  calcareous 

Soft,  calcareous 

Soft,  calcareous 

Soft,  calcareous 

Soft,  calcareous' 

Soft,  calcareous 

Soft,  calcareous 

Soft,  calcareous 

Soft,  calcareous 

I Soft,  cal  careous 

Soft,  calcareous 

Soft,  calcareous 

Soft,  calcareous 

No influence 

No influence 

NO influence 

No influence 

No influence 

No influence 

No influence 

No influence 

No influence 

WATER DEPTH 
(METERS) 

0-1 0 

0-10 

0-1 0 

. .  

0-10 

2-io . .. 

. .  7-20 '' 

7-20 . ~. . .  
. . 2-10 . ~. 

7-20 

2-10 : 

2-1 0 

2-7 

2-1 0 

2-1 0 

, ' 2-10 

. .  

2-20 

2-1 0 

2-i o 
2-1 0 

2-1 0 

2-1 0 

2-1 0 

2-1 0 

2-1 0 

SALINITY 

Variable 

Variable 

Variable . 

Variable 

Variable 

Normal 

Normal 

' Variable . I .  
.. .: 

Normal 

Variable . .  

Variable 

Variable . . 

Variable 

Variable .' 

Variable 

. .  

Normal 

Normal 

Normal 

Norm31 

Normal 

Normal 

Normal 

Normal 

Normal 



ENERGY LEVEL 

Low t o  h igh  

Low t o  high 

Low t o  high 

.,.. Luw . t o  high 

,:: Low ' to high 

'. . . 

. .  

Low t o  moderate 

.' Low t o  moderate 

. i  ~ . ,  . 
i 

::; Low t o  high 

., Low t o  &dera te  

.': LOW t o  -hi'gh, '.< 

. .  

!" . 

. .  

'.;- Lon to  high 

Low t o  h i g h  

... .Low t o  high 

: Low t o  high 

: '  Low t o  high 

I" 

Low t o  high 

:, Low t o  high 

:' Low t o  high 

:'~, Low to- high 

.: Low t o  high 

S Low t o  high 
?{ 
g,,,: Low t o  high 

i; Low t o  high 

''. !.. . Low to high 
?. 

" >  
1,. 

L. . 
.. . 

"': 

. .  
i: 

* 
LIVING TYPE 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epiifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Nectobenthic 

Nectobenthic 

Nectobenthic 

Nectobenthic 

Nectobenthic 

Nectobenthic 

Nectobenthic 

Nectobenthic 

Nectobenthic 

MOBILITY 

No. b i 1 e 

Mobile 

Mobile . .  

Mobile . 

Mobile 

Mobile 

Mobi 1 e 

Mobile , .  

Mobile . 

Mobile 

Mobile 

Mobile 

Mobile 

Mobile 

Mobile 

. .  

Swimmer 

Swi m e  r 

Swimmer 

Swimmer 

Swirmner 

Swimmer 

Swimmer 

Swimmer 

Swimmer 

249 

Browser 

Browser 

Browser, ' 

Browser . , 

Browser 

Browser 

B rows er 

Browser ' ~. 

Browser 

Browser 

Browser 

Browser 

Browser 

Browser 

Browser 

. .  

Carnivore 

Carnivore 

Carnivore 

Carnivore 

Carnivore 

Carnivore : 

Carnivore 

Carnivore 

Carnivore 

MODE OF FEEDING 

. .. . . . .  

. .  

... . 

i 

I 
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PHYLUM SUBSTRATE 

BIVALVIA 

Nuculopsis 

Paleyoldia 

Pteronites 

Septimyal i n a  

.Bakevell i a  (Bakevell ia)  

.Aviculopecten 

Limipecten. . .  

Schizodus 

Permophorus 

Astartella 

Chaenomya 

Wil kingia 

SCAPHOPODA 

Plagioglypta 

ANNELIDA 

Spirorbis 

ARTHROPODA 

Rogerell  a 

Ostracodes 

CRINOIDEA 

Pentagonocyclopa 

Muddy, calcareous . 

.Muddy, calcareous 

Muddy o r  sandy 

Muddy o r  sandy 

Plants o r  debris 

Soft,  calcareous 

Soft,  .calcareous 

Muddy'or sandy 

S o f t ,  calcareous 

Soft,  calcareous 

S o f t ,  calcareous 

Soft,  calcareous 

Muddy or sandy 

Firm, attached 

Hard, firm 

Soft ,  calcareous 

Soft;  calcareous 

WATER DEPTH 
(METERS) 

1-5 

1 -5 

1-30 

0-1 0 

1-10 
. .  

1-10. " 

1-1 0 : 

' , 2.-7 

1-10 

1 - io '  . 

1-10 

1-10 

. '  0-10 

0-30 ' ' 

2-70 

0-50 

2 -70 

SALINIV 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

Vari ab1 e 

Variable 

Variable 

Vari ab1 e 



. .  

\ . 

a 
LIVING TYPE 

Infaunal 

Infaunal 

Infaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Epifaunal 

Infaunal 

Infaunal 

Infaunal 

Infaunal 

Infaunal 

Infaunal' 

Epifaunal 

Infaunal 

Epifaunal 

Epifaunal 

KOBILITY , 

. .  
Burrower 

Burrower 

Attached 

Free o r  attached 

Attached 

Swimmer 

Swimmer 

'i 

. .  

Burrower 

Burrower 

Burrower 

Burrower 

Burrower 
, 

Burrower. 

Encrusting 

Borer . 

.' Swimmer-Creeper 

'Attached 

251 

MODE OF FEEDING 

Deposit 

Deposit 

Suspension 

Suspension 

Suspension 

Suspension 

Suspension .. 
. . .  

Suspension 

Suspension 

Deposit . 

Deposit? 

Deposit? 
. .  

Carnivore 

Suspension 

Suspension 

Scavenger 

Suspension 

. .  

. .  

. .  

I 

.I 





ENERGY LEVEL, LIVING TYPE 

Low t o  h i g h  Epifaunal 

Low to -h'igh Nectobenthic 

. .  . 

\ 
.. 

. .  . 

. , :  

. .  

MOBILITY 

tbbile 

Swimmer 

. .  

. .  

. .  

. .  

. .  

MODE ,OF FEEDING 

Browser 
. .  

. .  . .  

' . ,Carnivore' 
* ,  

. .  
. .. 

. .  

. .  

. _  . .  . .  
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Figure 

Figure 

a 

EXPLANATION OF PLATE VI 

Cordaites sp. Abo Member, Hueco Formation, Dona Ana  Mountains 

Dona Ana County,.New  Mexico'. View o f  stem. 

Walchia piniformis  (Schlotheim) Stenberg.  Abo  Member, Hueco 

Formation, Dona Ana Mountains, Dona Ana County, New Mexico. 

View of leaf twig. 

. .  
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