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ABSTRACT

A detailed megafaunal and pa]eoenvironmentai analysis of the -
cyclic Abo and Upper Hueco Limestone Members of the Hueco Fbrmatidn_has

peen developed from measured sections in the westérn Dona Ana and southern

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

" stone Members) in the Rob1edo and Dana Ana Mounta1ns contains a brach1opod-

The Abo aﬁd Upper Hueco Limestone Members apeear to be fauna}ly .
related to the Talpa Formation of north-central Texas‘ the 1owee'part of.
the Colina Formation of southeastern Arizona and southwestern New Mexxco,
and the Hueco Group of the Franklin and Hueco Mountains of west Texas A
Holfcampian age 1is conf1rmed for the Perm1an‘rocks of the Dona Ana and |
Pobledo Mountains. No definitive fossils ef Leonard age have been recov-
ered from the Dona Ana or Robledo Mountains. 'Aﬁ-Upﬁer Nolfeémpian*ege -
for the Abo and Ueper Hueco Limestcne Members islsubstantieted.on the basis
of the flora and fauna recovered. | |

s

The upper part of the Hueco Format1on (Abo and Upper Hueco Lime-
mollusk dominated fauna which consists of &1 ‘genera of 1nvertebrates, cf
which 10 are assigned to the Brachiopoda and 39 to the Mo]]usca. o

‘ Stevens' (1963, 1966) concept of Wolfcampian megafaunal cowmun1t1es
has been utilized 1n the palecenvironmental ana1ys1s of the Abo and Upper '
Hueco Limestone Members in the Dona Ana and Robledo Mountains. These com-~
munities, as we11 as two others, are recognized with specia! variations.
They are defined as de]ta%c~tidaf flat, ostracod; euphemiti&, nﬁcﬁ1ani&,(,
Eﬁigﬂjgzjgg, chonetid, produétoid-tomgosita, phylloid algae and coral
(gastrOpod), fusulinid, and palaeotextulariid. The chonetid, quu?inid,.
and pataeotextulariid communities are not recognized in fhe Abo o; Upper

Y



Hueco Limestone Members of the Robledo and Dona Ana Mountains; but their

presencé has been confirmed in the Hueco Group of thevFrank1in and Hueco

Mountains of west Texas.
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INTRODUCTION
Location of Study Aéea :

. The areas studied are located in fhedsoutﬁern Robledo aﬁﬂ western
Dona Ana NMountains in central Dona Ana County, south-central New Mexico‘
(Fig. 1). The Robledo Mountains (southern half T. 21 S., R. 1 w and
T. 22 S., R 1 4., western half T. 22 S., R. 1 E, } are approximately 15
miles (24 kilometers) northwest of Las Cruces and the Dona Ana Mounta1ns
(T. 21 S., eastern half R, 1 E. and westerm half R, 2 E.) are approximately
10 miles (16 kilometers) north of Las Cruces, s .

-The Robledo Mountains are a wedge-shaped horst b]ock of Paleozo1c:

sedimentary rocks (Lower 0rdov1c1an~Lower Permlan) and Cen0201c clast1c,
" volcanic, and intrusive rocks that are tilted about 18 to 15 degrees to the
south. The low cuestas in the southern and centrail port1on of the range
- expose the upper part of the Hueco Formation of Hﬂ]fcamp1an age.
| The Dona Ana Mountains are composed of thted Upper Pa1e6201c i.
hsed1mentary rocks (Lower Perm1an) and Cenozoic clastics, valcan?c and -
1ntrus1ve rocks that have a d1p of 10 to 15 degrees to the west. The Tow
cuestas in the northwestern part of the range expose the upper part of the

Hueco Format1on
Previous Work

Littfe work has been done on the Permian rocks in thé Dona Ana
and Robledo Mountains until recently. The first worker to comment on the
Permian in the Robledo Mountaiﬁs was Bogart (1953} in his study on the

geclogy of the Florida and Tres Hermanas Mountains. Bogart (1953) made . a
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brief reconnaiésgnce to determine if similar rocks were presént {n the
Robledo Mountains. The reconnaissance was made in the vicinity of the '
Shalem Colony section. Bogart (1953) concluded that the sequéncé studied
was equivalent to the Hﬁecb Formation present in the F}orida‘Mountaihs.
_ Thompson (1954) collected and identified Lower Permian {Wolf-

~ campian) fusulinids from the "Bursum® and Lower-Huecd Formations pf the
i Rdb?edo Mountains. Kottlowski mapped the regiona1'génera1 geo1o§y'and
~measured the stratigraphic column in his Las Cruces Quadrang]e‘study'“
(1960) Jordan (1971) completed a microfacies analysis of the complete
section in the eastern Robledo Mountains. '_

‘ LeMone, Klement, and King (1967) d1scovered an except1ona1 .
' :5111c1f1ed phy1101d algal bank in the Upper Hueco L1mestone Member at the
h Sha?em Colony section {Sec, 19, T. 22 S. R.‘1 E.}. This study was fol-

lowed by a megafaunal and microfacies analysis of the Shalem Colonx section

snf:(LeMone Kiement, and King, 1971). Seager has completed the detai]ed génQ

“eral geo?ogy of the Dona-Ana and Robledo Hounta1ns (Seager, personal com-
. mqn;catzon, 1974). LeMone, Simpson, and Klement (1975a and 2975b) have
completed a paleoenvironmental analysis of the Abe and Upper Hueco Limef

stone Members in the Robledo Mountains.
Purpose and Objecfive§ of'Study

‘ The purpose of this study was to make a deta11ed megafaunal

- ana1ys1s of the Abo and Upper Hueco Limestone Members of the Hueco Form- -
ation present in the Dona Ana and Robiedo Mountains of south—central New
Mexicé. One stratigraphic section was measured in the western'Doha'Ana
Mountains and three stratigraphic sections were measured. in the southern

Rob]edo Mountaxns. Fossils and vock samples were col?ected and stud1ed



from each of the sections measured. The determination of the stratigraphic
sequence, age, megafauna1vcontent, and paleoenvironmental conditions for thé
Abo and Upper Hueco Limestone Members has been attempted from the examin- .
ation of these sections and collections. |

GEOLOGICAL SETTING OF AREA STUDIED

Stratigraphy of Permian Rocks

Hueco Formation

In the Rcb]edo Mountains, thres strat1graph1c sect1ons (Pis. I
and III) of the upper part of the Hueco Format1on have been measured
The first, the Shalem Co]ony sect1on, is 1ocated in Sec. 19 T 22 S.,
R, 1 E. The second, the Corra?ztos ‘Ranch Faulted sectwon (P] 1V}, is
16éated in Secs. 15 and 22, T, 22 S., R. 1 W. The third, the Hawkins
.~ East Tank section, is located in Sec. 28, T. 22 S., R. 1 H. Iqithe Dona
" " Ana Mountafns,nohé-stratigraphic section {P1s. II and. II1I) of the upper
i part of the Hueco Forﬁation wvas measured. This, the Dona_Ana Mduntains
N section, is 1§cated in Sec. 8, T. 21 S., R. 1E. o o
| ... The Hue&o Formation consists Of'approxiﬁateif 1,905 feet-(595 _
- meters) of aIternatlng beds of gray to brownxsh Timestone, redd1sh brown
sandstone siltstone \mudstone, and a few beds of light co?ored ca1careous
* marl 1n the Dona Ana and Robledo Mountains.

~ The Hueco Format1on can be d1v1ded 1nto recognizable members on
the bas1s of 11tho1ogy The Hueco Formatxon, as currently defined in thIS
areaa;cons1sts of four members (from oldest to youngest): Lower Hueco Lfme~

stone Member, Middie Hueco Limestone Member, Abo Member, and Upper Hueco

Limestone Member. The Abo and Upper Hueco Limestone Members are the only



members to be considered in detail in this study.

Abo Me m ber

The A?o Member in the Rob1edo-M0untains-comprises,apbfoximateTy
425 to 475 feet (133 to 149 meters) of gray to yellowish brown, thin bedded,
fossiliferous Timestones; reddish brown, slightly to very ca]careohs’mud;‘
stoneg, ciaystoneé, siltstones, very fjne grained sandstones, and a few
light colored calcareous marls. In the Dona Ané Mountains tpe top q% the
Abo Membér is not exboéed; the thickness measured there is 329 féet (103
meters). ~The Abo Member in the Shalem Colony area‘has yielded iﬁverteﬁrate A
and lower vertebrate tracks and trackways, megafioral rehains,'ripp]é marks,
and mud cracks in the red beds. These remajns are located in'thé NE /4, |
" SW 1/4 of Sec. 30, T. 22 S., R, 1 E. The identified invertebrate trackway

is Paleghelcura tridactyla Gilmore. Identified lower vertebrate tracks and N

trackways are assignable to the following: Ammobatr&chus; Droﬁii]opus, and -

Stenichus. The megafloral remains consist of Ca]?iptefis”conferta {Stern-

fberg) Brongnxart Walchia piniformis (Schlothe1n0 Sternberg, and Brachx—.'

| phyllum?, Megaf]ora] vemains also occur in a f1ne graTned sandstone
-approximately 180 feet (56 meters) above the base of the Abo Member 1n the
Dona Ana Mountains.' These rema1ns consist of the stems and Teaves of

Cordaites and WaTch1a piniformis (Sch]othe1m) Sternberg (P] VI)

1imestone of the Abo Member contain marine, brack1sh-eunyha11ne 1nverte-_ B
brate faunas. The Abo Member is znterpreted as a prograd1ng, Targer Stib-
aerial deltaic-tidal flat complex intertonguing with shallow marine she1f

carbonates.



Upper Hueco'Lime stone ﬁ_e mber

The Upper Hueco Limestone Member consists of gray to yellowish
brown, thin to medium bedded,‘highly fossiliferous 1imestones'containing
si]icified fossils and with lenses and nodules of chert. Thicknesses
range from 55 to 350 feet (17 to 109 meters) iﬁhthe Robledo Mountains. In
the Dona Ana Mountains the Upper Hueco L{mestone Member is not preseﬁt.
The comple%e thickness is not known in the Robledo Mountains due to
post-Wol fcamp erpsjon.‘ Silicified phylloid algal hanks cccur ‘in the Upper
Hueco Limest&ne Member at the Shalem Colony {LeMone, Klement; and King, =
,.?97])’ Corralitos Ranch Faulted, and ﬁawgins East Tank sections.in the
Robledo Mountains., Jordan (1971) feported the presence of fusu}inid ’

remains but no specific jdentifications were given. =~

1

Corralation of Abo and Upper Hueco Limestone Members

-~

General Information -

KCorrélatiun of the ﬁﬁovand Upper Hueco £iﬁestone.MembE?§ with
cthef Pérﬁian seétions in the southwestern United S?ates is based on 1itho-
Tbgfc and faunal evidence (P1. V). The énﬁironments under which the Abo
and Upper Hueco Liﬁéstone Members were deposited ﬁere yidespread, as evid-
‘enced by sfmi]ar 1ithologic characteristics and faunas present‘in ofher

lTocales in the southwestern United Stafes.

Lithologic Corretltation

Lithologically and presumably environmentally, the Abo and Upper
Hueco Limestone Members are comparable to the Permian sequences of south-

central and southeast Arizona (Refer to P1. V). The Abo and Uppér Hueco




Limestone Members are comparabie to the‘Big A Buttedﬂember'of the SupailFor_
mation of south—centrai Arizona (Winters, 1963). The red beds of the Abo
Member are also comparéﬁ]e to the upper red béds present in the Earp Form-
ation (Sabins, 1957).l The Upper Hueco 1imestone Member seems Tithologically
and stratigraphically similar to the lower part of thé-Co]ina Fbrmatioﬁ of
southeastern Arfzona (Sébins, 1957). Lower Permian rocks in'theée reﬁions
are all c‘:aractemzed by cyclic deposits of red beds hght co]ored clay-

- stones, and 11mestones (wznters 1963).

Cyclicity of Abo H:e.m be v

Alternation between nonmarine red beds and mar?ne cargonates with- "
" in the Abo Member in the Robledo and Dona Ana Mountafn; are s&ggestive of
‘gyciic daposition wﬁ%ch was %ir§t recognized b; Jérdén {1971). The cyctes
of deposition may, in general, be classified as symmetrical and asymmetrical
GT(F1gs. 2 and 3). .‘:_‘ c _ _;‘ T ‘<; '
A genera11zed descr1pt10n of an Abo cycie from bottom to top is
. as follows: _ A T _
] Sm?tstone and/or mudstone nonnar1ne, reddish brown, :
| ca]careous or noncalcareous.
2. Mudstone and/or claystone, ‘nonmarine or marvne,
11ght gray to yellow, calcareous. .
3. Limestone, mudstone, and claystone, marine, 1i§ht"
gray to br@wnish gray, very ca]cafébps.
Winters (1963) believed that the alternations of these ;ock types
indicated periodic inundations by a Permian sea from tﬁe soufh.i.fﬁé red
beds of a broad flood piain or delta were first covered by fine clastic mat;f

erial and‘then by Timestone. Following withdrawal of the seas, red bads
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were once again deposited.

Faunal Ceorrelati 6 n

Faunally, the Abo and Upper Hueco Limestone MembersAappear to Ee
more closely related to the Té]pa Formation of north-central Texa§; Ioﬁer-;
Colina Formation of southeastern Arizona and extreme %outhyesteén Hew
Mexico, and fhe Hueco Group of the Franklin and Hueco Mountains.of3west
Texas than to the standard‘sectﬁon in the Glass Mountainé,‘Texést -V |

Collection of fauna and direct comparison between ithe Abo aﬁd
Upper Hueco Limestone Members-and the Talﬁa Formation has been méde;'.
Fourteen species are-comnnn-to.the Abo-an&-Upper Hueco Limestone Members

and the Talpa Formation: HewokalTa (Taipa;pongia)-c?avata, Coste]Tarina-

coste??ata Squamaria moore;, Pteronztes peracuta, Schizodus texanus,

Wilkingia terminale, Chaenomya TeavenwarthenSIS Euphem1tops1s multi-

nodosa, Straparoilus (Euomphalus) cornudanus, Omphalotrochus obtus1sp1ra;

Plagioglypta canna, Spirorbis sp.; Rogerella sp., and Archaeocidaris - ,‘
" trudifer. | _" '
' 7 Infbrmat1on concern1ng the Colzna Formation is’ based on pub~ -

' 11shed fauna] Tists (G1I]u1y, Cooper, and N1111ams ¥954) Seven spec1es

. are common ta the Abo and. Upper Hueco Lxmestone Membars and the Colina

- Format1on Cancr1ne1?a cf. C. altissimia, Pontisia frank11nens1s, Composxta ~

mex1cana Euphemitopsis mu]t1nodosa Straparollus (Euq;pha?us) cornudanus, |

Plagwog]ypta canna, and Archaeocidaris trud1fer.

The Hueco Group of the Frank11n and Hueco Nounta1ns has been
divi@ed-1nto the following format1ons (1n ascend1ng order) by Williams
{1963, 1966), Jordan and wﬂson (1971), and Jordan (1971) Hueco Canyon, o

Cerro Alto, "and Alacran Mountain Formations. No detazled megafaunal



.. @ 'n‘

analyses have been made in the Franklin or Hueco Mountains. Infbrmat1on is
derived from published faunal 1ists by Harbour (1972) King, King, and
Knight (1945); and Williams (1963). Information on brachiopods is from -
King (1931) and Cooper and Grant (1973, 1974, 1975, 1976). - Information on
gastropods is from Batten (1958) and Yochelson (1956, 1960}. This infor-
matjon has been_supp1emented by observation and partial co11égtidn from
:;hese,formationg. ‘

Fourteen spec1es are common to the Abo and Upper Hueco L1mestone .
_Members and the Hueco Canyon Formation of the Franklin Mountains: HEEEEQLEE '

-:‘(Ta1paspong1a) clavata, L1noproductus cora, Crur1thyrzs guadalupen51s,

Beecher1a bovidans, Pontisia franklinensis, Composita mexicana, Straparollus

(Euomphalus) cornidanus, Omphalotrochus obtusi;pira, Amaurotoma zappa,

‘Glyptospira n. sp., Septimyalina burmai, Bakevellia (Bakevellia) sulcata,

u‘-Aviculopecten girtyi, and Astartella subquadrata.

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

Members and the Cerro Alto Forhation of the Franklin Mountains: Wewokella

. {Talpaspongia) clavata, Squamaria moorei, Cancrinel?a'a1tis§imia, tinogro—;

" ductus cora, Pontisia franklinensis, Composita.mexicana, Beecheria bovidens,

"'knightites>(Retispira) eximia, Straparollus (Euompha?us)_cornudahus,_

"Ompha1otrochus obtusispira, Amaurotoma zappa, Glyptospira n. sp., Nucdiogsis

- levatiformis, Pteronite%‘peracuta, Septimyalina burmai, Schizodus texanus,

:Permophorus a?bequus, Astarte11é subquadrata, and Wilkingia terminale.’

Fourteen spec1es are comnon-to the Abo’ and Upper Hueco Limestone
Members and the Alacran Mountain Formation of the Franklin Mountazns~

, Coste1}arina cnste]]ata, Linoproductus cora, Pontisia franklinensis,

Composita mexicana, Crurithyris guadalupensis, Beecheria bovidens,
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Euphemi topsis mu1tinoddsa, Knightites (Knightites) bransoni; Knightites

(Petispira) eximia, Straparcllus {Euomphalus) cornudanus, Omphalotrochus

obtusispira, Goniasma terebra, Properrinites- denhami, Akmilleria hueccensis,

and Rogerella sp.

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

~ bers and the Cerro Alto Formation of the Hueco Mountains: Linoproductus

cora, Cancrinella altissimia, Pontisia franklinensis, Composita mexicana,

-Crurithyri§ guadalupensis, Knightites (Retispira) eximia, Sfraparo11us

: ._'(Euomphalus)'cornudanus, Omphalotrochus obtusispira,'ﬁeekosp§ra knighti,

- and Pentaqonocjclona cf. P, dispar.

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

| bers and the Alacran Mountain Formation of the Hueco Mountains: Pontisia

" franklinensis. and Composita mexicana.

Age of Abo and Upper Hueco Limestone‘Members‘
: ( ~.
Age determinations in the Pennsylvanian and Perm1an carbonate
rocks have been, axiomatically, the. prerogatxve of fu5311n1d spec1alzsts.
Both the Aho and Upper Huaco Limestone Members Tack 51gn1f1cant fusulinid
| faunas. A single fusulinid was fbundxxn the Upper Hueco L1mestone Member
of fhe.Roﬁiedo MountaiPS'(LeMone, Kiement, and King, 1967}, but it c!éar1y
shows traﬁsport and redeposition. Jordan (1971) reported onTy one occur-
rence of fusulinids in the Upper Hueco L1mestone Member. No fusui1n1ds
were recovered in the Abo Member of the Robledo or Dona Ana Mountains in
" this study. o
A YWolfcampian age is indicated for the Permian ro;ks of the Dona

Ana.énd Robledo Mountains on the basis of the flora and fauna recovered.
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No definitive fossils of Leonard age have been recoverad from the Permian
rocks of the Dona Ana or Robledo Mountains. Coﬁfirmatioﬁ of an Upper
Wiolfcampian age for the Abo and Upper Hueco L1mestone Members in the Bcna ‘
Ana and Robledo Mountains is given by the presence of the following

invertebrates:

Porifera:  Mewokella (Talpaspongia) clavata (R. H. kingff

Brachiopoda: Linoproductus.cora (d'Orbigny)

Cancrinella a]tissﬁmia R. H. King.

. Squamaria moorei Muir-Wood and Cooper

Costellarina costellata (Mu1rHWGod and Ccoper)

Pqntisia frankiinensis Cooper and’Grant.A

. Beecheria bovidens (Morton)

Gastropoda:' Euphemitopsis mu}tfnbdosa Yochelson .

Straparollus (Euomphalus) cornudanus (Shumard)'__

Omphalotrochus obtusispira (Shumardf

Cepha]opoda:lProperr1n1tes depthami Miller and Furnish

Akmilleria huecoens1s (Mllier and Furn1sh)

Scaphopoda: Plagioglypta cf. P. canna {White) -

Bivalvia:  Pteronites peracuta (Shumard)u

Septimya1iné burmai MNewell’

Wilkingia terminale (Ha1i)'-
Systematic Paleontology

General Characteristics

This study represents the first systematic description of the mega-f .

fauna of the Upper Hueco Formation (Abo and Upper Hueco Limestone Members)
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of the Dona Ana and Robledo Mountaips. Fossils from the Shalem Colony -
saction .in the Robledo Mountains were first 1isted by LeMdne, Klement,
and King (1971). | |
The upper part of the Hueco Formation contains. a brachiopad-

mollusk fauna, dominated primarf1y.by gast}opods and bivai?es. Approx-
imately 61 genera of invertébrates are represented, of whigh 10 are in
the BfachiOpoda an& 3§ in the Mollusca. |

) The breakdown numerzca]]y of the 1nvertebrate fauna of the uppar '
part of the Hueco Formation includes approx1mate1y 63 spec1es asszgned to
61 genera. The Porifera is répresented by one genus and species. In the
Anthozoa on!& one genus and species. has been recoversd. The Bryozoa fis
represented by 4 genera and species., The Brachiopoda contains 10 genera
and‘species. In the Mollusca 17 genera and 17 species of gastropods are
present. _The bivalves recorded inciude 12 genera and 14 species. There isA
only one.genus énd species of scaphoped. The cephaiopods‘inc1ﬁdg 9 genera
- and spec155, of which two genera and- spec1es are amwono1ds fhé;Polychaeta
s represented by one genus and-species. The Arthropoda 1nc!udes_one genus
and spec1&s of acrothoracic cirripedians and ostracodes; The Echinodermata
is composed of. two genera and spec1es of cr1no1ds and one genus and specias

of ech1n01d

Fauné of the Upper Hueco Formatioﬁ; Abo and Upper Hueco Limesione Members, -

‘ of‘tha Dona Ana and Roblede Mountains, Dona Ané County, New Mexico

Phy1Tum Porifera
Class Calcispongia

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




Phylum'Coe1enterata

Class Anthozoa

Lophophyilidium sp.

Phylum Bryozoa

C1a§s Gymnolagmata
Tébulignra sp.
Fenestei?é sSp.

| Polypora sp.

"J=1.§§ptogora Sp.

Phylum Brachiopoda
CJass Articulata

MeekelWa mexicana Girty

Derbyia carteri Cooper and Grant

: Costallarina costeT!ata {(Mutr-Wood and Cooper)

"Squamaria moorei Muir-Yood .and Cooper

Linoproductus cora (d'Orbigny)

" Cancrinella altissimia R. H. King

Pontisia franklinénsis Cooper and Grant

Comﬁbsita mekitana.(Hal1)

Crdrithyris guadalupansis (Girty)'

Beacheria bovidens (Morton)

- Phytum Mollusca
Class Gastropoda

Eugﬁémites Sp.
Euphem! topsis multinodosa Yochelson

LI
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" . Goniasma terebra {White)

Bellerophon (Be]]erophon) sp.

Knightites (Knightites) bransoni Yochelson

Knightites (Retispira) eximia Yochelson

Straparollus {(Euomphalus) cornudanus (Shumard)

Omphalotrochus obtusispira (Shumard)

* Colpites sp.
Peruvispira sp.
- Amaurotoma zappa Plas

Glyptospira n. sp.

Naticopsis cf. N. apachensis Winters.

Trachydomia sp. -

Palaeostylus (Pseudozygonleura) sp.

Soleniscus aff. S. altonensis (Worthen)

Meekospira kpighti Winters

. Class Ceﬁhq]opoda' ‘
Moorédéeras sp.
Metabace%as sp.

_ Stearoceras ép;.

~

Stenopoceras sp.

New Genus new species Flower
Liroceras sp.

Ephippioceras sp.

" Akmilleria huecoensis (Miller and Furnish)

Proberrinites denhami Miller and Furnish

+ .
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Class Scaphnpoda
Piagiog?ypta cf P, canna (white)

Class Bivalvia

Nuculopsis levatiformis (Malcott)

PaTeyQ}dig‘suhscitu1a {Meek and Hayden)

Pterpﬁites-peracuta'(Shumard)

Septim}a?ina burmai Newell

- Bakevellia {Bakeveliia) sulcata Geinitz

Aviculopecten girtyi Newell

~ Aviculopecten? coreyanus White

Limipecten sp. . |
Schizodus texanus Clifton — 1

Permophorus albaquus (Beede)

Permophorus mexicanus (Girty)

Astartal]a subguadrata Girty

Chasnomya 1eavenworthensis (Meek and Haydan)
Wilkingta terminale (Hall)

" Phylum Annelida

tlass Polychaeta
»Sgirofbis sp.

Phylum Arthropoda
" Class erﬁtacea
Rogerella sp.

Ostracodes

id

R VA




?hy]um Echinodermata

Class Crinoidea

Pentagonocyciopa cf. P. dispar Moore

Round stems and columnals

Class Echincidea

Archaeocidaris trUdifer White

Co]lecting Localities

Localities in measured sections are indicated by two numbers

~ separated by a hyphen, i. e., 2-7. The first number {2) indicates the 1A

‘measured section, and the second {7) indicates the unit within that

measured section from which the sample came. An additional letter may -

7.
- 1-5

1-5¢

-7

2-7¢

" 2-16a

follow, i. e., 2-7a: "a" indicates thaf the sample is from bed a in unit

-

Shalem Colony Section, unit 5, Abo.ﬁember, Hueco Formation;

Robledo Mountains, Dona Ana.County, New Mexico.

" Shalem Colony Section, unit 5; bed ¢, Abo Member, Huétb :

Formation, Roblede Mountains, Dona Ana Counfy, New Mexico.
Shalem Colony Section, unit 7, Upper Hueco Limestone R
Membef,‘Hueéo Formation, Robledo ﬁounfains, ana Ané-' .
County, New Mexico. ,. o
Cofra]jtos‘Ranch Faulted Section, ﬁnit_?, bed ¢, Uppér: l
Hueco Limestone Member, Hueco.Formation, Robleﬂé Houﬁfains;
Dona Ana County, New Mexico. o |

Corralitos Ranch Faﬁ}ted Section, unit 16, bed a, Upper

Hueco Limestone Member, Hueco_Fo%mation, Robléﬁo Mountains,




2-16F

3-6h

- 3-8b

3-8f

L S ‘.'L | EE . fg

Dona Ana County, New Mexico.

Corralitos Ranch Faulted Section, unit 16, bed f, Upper

- Hueco Limestone Mehber, Hueco Format%on, Robledb_Mauntains,

Dona Ana County, New Mexico,

Hawkins East Tank Section, unit 6, bed h, Abo Member, -

Hueco Formation, Robledo Mountains, Dona Ana County, New

Mexico. ‘
Hawkins East Tank Section, unit 8, Eed,b, Upﬁer Hueco f

Limestone Member, Hueco Formation, Robledo Mountains,

~ Dona Ana County, New Mexico. .
Hawkins East Tank Section, unii 8, bed T, Upper Hﬁenc

- Limestons Member, Hueco Formation, Roblede Mountains, -

Dona Aﬁa County, New Mexico.
Dona Ana Mountains Section, unit 5, Abo Member, Hueco

Formation, Dona Apna Mountains, Dona Ana Cbﬁnt{, New -

-Mexico. Plant bearing unit,
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Phylum PORIFERA Grant, 1872
Class HYALOSPONGEA Vosmaer, 1886
Order HETERACTINIDA Delaubenfels, 1955
Family EENUKELLIDAE King, 1943
Genus Wewokella (Talpaspongia) King, 1943
Wewokella (Talpaspongia) clavata (R. H. King)
1943 Ta]paspongia'c]avata R, H, King, Kansas Geol. Survey, Bull. 47,
p. 28-30, pl. 1, fig. 65 pl. 3, fig. 1, 8. |
1955  Talpaspongia clavata: DaLaubenf21s,'jQ_Mbore, Treatise, Pt, E,
p. 93-94, fig. 78, ' _
" 1959 Talpaspongia clavata: Rigby and Mpyle; Jour, Paleqntolbgy, v, 33, -
n. 3, p. 401, p1. 56, fig. 5. | 5 |
' 1964 Talpaspongia clavata: Lokke, Jour, Paleontolegy, v. 38, n, 4,
P. 778-781, fig. 1-3, . SN
_ Dlagnosis,---- Large straigat or branching cylindrica] thick~wa11ed- |

? Qpnnetrated by Targe, deep central cloaca and small scattered radial canals

'}_meaT! ciumps scattered with1n c]oaca represent buds. Canals arranged in jr-

"f-}egu1ar anastnmosxng pattern open to the extarior through pores and into
"-the csoaca tnrough sna]? round openings SpicuTes cons1st of calcareous diact’
" monaxons und triact triaxons. Body surface smooth, perforated by small pores: . .

weatherad body surface rough; revealing portions of spicules,
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Dimensions {in mm,).~--—
length diameter | wé]] thickness .

Loc., 1-5 .. | - |

dla 17.85 w5 5.0

W-1d | - 19.90 . 5.55

Y-te 5553 9.5 . 16.07

Loc. 1-5¢ ) . |

155 R ER 16.65 a4

- 20,70 10.35

‘Loc, 2-7 . | | _ ‘

H-78h B 2540 .9
CweTek 44,67 2650 . 10.35
W-98a 3,62 23,62 632

H-98b 3965 Cowans s
W-98c a2 - %28 . - 1055

Wt27a . 97.69 4392 - 9.1z

W-127b S 37.95 B A | .-14f

Occurrence, ~--QSect10n 1, units 5 and 7s Saction 2, units 7 and 35.
Section 3, units 6 and 8; and Section 4 unit 3 .
Stratigraphic and Geogruph1c Range ,~---Upper N1551551ppian~wolfcamp1nn

In Utab Wewokella (Talpaspongia) clavata occurs jn the N1551ssipp1an Hanning

Canyon Formatxon of the Oquirrah Mountains. In Texas it oceurs in the Talpa
' Formation of the north central portion of the state: the Hueco Formatian of

the S1erra Diablo region: and the Hueco Canyon and Cerro A?to Formations
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of the Franklin Mountains. In New Mexico it occurs in the Abo and Upper
Hueco Limestona Members, Hueco Formation of the Robledo Moﬁntains and Abo |

tember, Hueco Formation of the Dona Ana Mountains.
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Phylum COELENTERATA Frey and Leuckart, 1847
Class ANTHOZOA Ehrenberg, 1834 |
Subclass ZOANTHARIA van Benaden, 1898 .
Order RUGOSA tilne-Edvards and Haime, 1850
Subordar STREPTELASHATINA Wedekind, 1927 |
Suparfamily CYATHAXONIICAE hi?neﬁﬁdwards'and Haime, 1850
Family LOPHOPHYLLIIDAE Moore and Jaffords, 1945

Genus Lophophy11idium Grabau, 1928

Lophophyllidium sp. indat.
- Diagnosis.---- Very small, immature Tophophy11id corals; three
specimens attachad to thé padicle valve of %he brachiopod Squaméria‘
moorei. Because of their small size, determination as to Sbecies is
Y

impossible. .The specimens show characters which place them in- the - -

genus Lophophy1lidium.

Dimensions (in mm.).---~

length  diameter
qu. -5 ) ,
W-2-1 . 7.65  3.85
W-2-2 5.95  3.60

Occurranca, ---- Section 1, unit 5.
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Phytun BRYOZOA Ehrenberg, 1831

Subphylum ECTOPROCTA Mi tsche , 1869

Class GYMNOLAEMATA Aliman, 1856

Order TREPOSOMATA Ulrich, 1882

Suborder AMALGAMATA Ulrich and Bassler, 1304
Family STENOPORIIDAE Waagen and Wentzel, 1886

Genus Tsbulipora Young, 1883

Tab‘uHcpora sp. . ) ' :
Diagnosis.---- Rampse or incrusting with thick-walled

zooecia. Acanthopores Tovt, slightly projecting: monilze ind‘ist‘lnct.' |

Zooecial pores are 0.5 to 1 mm wide.

Occurrénce,---- Section 1, unit 5 and Section 2, unit 16,

4
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Order CRYPTOSTOMATA Vine, 1883
Family FENESTELLIDAE King, 1850

Genus Fenestella Lonsdale, 1839
Fenesteila sp,

ﬂfagnosts ~---Regular, feneste]]id with fan shuped
.zoarium,  Each brqnch in the zoarium contains o rows of zooecla,
Dissepiments occur approximately. every millimeter, Six apertures occur
1n each row between the dxssepzm&nts Fenestru}es‘have a length and

\ w;dtn of 0.5 mm.

- Occurrence.---- Section 1; unit 5: Section 2, wits 7

~and 16: and Section 3, unit 6,

B d * B T e
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Genus Polypora i'Coy, 1844

biagnosis.---- Regular, fenestellid with fan-shaped

zoarium. Each branch in the zoarium contains four irregular rous -

of zooecia. Dissepiments occur approximately'évery 2 wm, Fifteen to. -

S thirty apertures bccur in each row between the dissepiments, Fenes-‘i
trules have & length and width of 1 mm, , épproximate]y four tbhfivé‘

apertures occur on the fenestrules,

. Occurrence.---- Section 1, unit 5 and Section 2, uﬁits

? and 16,

!
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Fam{ 1y Acm-emocmm'mé Zittel, 1880
Genus Septopo;a Prouf, 1859

Septopora sp.

Diagnosis.;--a Irreqular, acanihdc?ad with fan-shaped
zoarium, Thick primary and heavy, arched secdndar& branches, Each
primunYtnanchin the zoarium contains two rows of zcaecia separated
by distinct med{an carina, Dissepiments occur approximately every
miltlimeter, .Four to six apertures occur in each row between the dis- r
sepiments, Fenestrules have a length of 2 mm, éﬂd a width of_O.S_mm;,

approximately two to eight apertures occur on the fenestrules. .

i a4

Occurrence -~~~ Saction 1, unit 5 and Sactfcn 2, units.

7 and 16.



Phylum BRACHIOPODA Dumeril, 1876
Class ARTICLLATA Huxley, 1869

Order STROPHOAENIDA Opik, 1934

Superfamily DAVIDSONIACEA King, 1859
Family MEEKELLIDAE Stehli, 1954
Subfamily MEEKELLINAE Stehli, 1954

~ Genus Meekslla White and St. Jonn, 1867

Me2ekella mexicana Girty

1999 Meskella mexicana Girty, U.S. Geol. Survey, Bull. 389, p. 53-58,
pl. 6, fig. 1-5. ‘

l‘ NP v‘V B
Diagnosis.---- Medium-sized, biconvex, maximum width at

about midvaﬁve; outline Sﬁmicircular~“hingn straight width 9qua1 to
about 4/5 of shell width. Piications numbpr1ng 17 on Dedicle va1ve

and 16 on brachial valvae, rounded on crests, uneven and 1rregular, 1n-
tbrruptpd by growth Tines, bifurcating. CostaiTae strong (1ncrea51ng in-
nurber anterlor1y by 1nsart1on), growth lines strong, commissure coarseﬁy
plicate. h ‘

Pedche valve slightly convéx; fiatt?nédtor depresse&A-
pbstﬂriorly, intﬂfarea wide, high; beak short, Blunt‘ pséudodeitidium
delimited shurp1y or vaguely’ from Tateral port1ons of’1nterarea.

Brachial valve strongly convex, short 1nterarea, beak
sTightly errhang1ng ned1cle-1nterarea. Interiors of valves were not
observabie because of the lack of free va1vos w1th 1ntnr10r details |

V1siab1e.

28 -
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Dirensions {in mm,),-~--
pedicle - brachial I inter- S
valve valve maximum  hinge . area . thick-
length length - width | width  lencth ness -
Loc. 1-5 | g | -
W8 27.82 20,10 23,30 14 428 14.85

Occurrence,---- Saction 1, unit 5.

Stratigraphic and-Geographic Raﬁga.~-~r ﬁo1ftampian-

Leonardian, In New }bxico'Heekel]a'mexicagg;occuré in the Abo Fember, -

‘Hueco Formation of the Robledo Mountains: Yeso Formation of the San Andres

Mountains: and San Andres Formation of the_Cabélloiﬁouﬁtainé. (
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Family ORTHOTETIDAE Haagen, 1884
Subfamily DERBYIINAE Stehli, 1954

Genus Derbyia Waagen, 1884

Derbyia carteri Cooper and Grant . .

1931 Derbyia buchi: R.E. King, Univ. Texas, Bull. 3042, p. 59, pl. 8
fig. 4-6. | R

-}974 Derbyia cgrtefi Cooper and Grant, Smithsonian Contri. Paléo., ‘
n. 15, p. 293.294, pi. 30, Fig. 2-6; pl. 65, fig. 1-15; p1. 66,
fig. 1-47. | B
Diagnosis,--—- Medium to large, wider than 10ng, trans-
versely rectangu?ar in out11ne, hinge wides card1na] extrem1t1es varTable
o Sides s!1ght]y cb11qu° to gent1y rounded, Anter1or comm1sure defbrmed '
Surface mu1t1costellate, coste11ae increasing by 1nterca1at1on 12-14 .

-'costeTIae in 5 mm. at 10 mh. anterior to beak in both valves and 8 9 1n i'

5 mn. at anter1or marg1n of adult. Surface ccncentr1ca11y wrlnk1éd and

Do - Bormamem

with strong growth !ame]]ae. e

R ‘Pedicle.valve 511ght1y convex in umbona? region, anterxorly-‘fi .

flattening and becomtng concave; beak erect and po1nted~ anterxufﬂy genr-:" o
culated in profile; “anterior profile braad]y and moderate]y convex- 1nter—‘”
area short' pseudode!t1d1um broad strongly convex. k_

Brachial valve moderately and even]y convex; broad]y domed,
" with fiattened top and steep sides. Interarea and chilidium obscured; o
‘umbonal reg1on flattened; median region with poor to welT def1ned sulcus _

extend1ng from swo?]en anteroumbonaT reg1on to marg1n.-
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Pedicle valve interior not observed. The following details

re from Cooper and Grant {1974):

Pedicle valve interior with uniseptum not usually
reaching mid-valve: septum thin and delicate even
in thick-shelled specimens: septal crest variable,
usually near the middle, septum and dental ridges
forming small chamber in some specimens, bMuscle
area moderate in size, rim thickenad,

Brachial valve interior not observed., The following

jetails are from Cooper and Grant (1974):

Brachial valve interior with modified bilobed
chilidium and moderately long, narrowly forked
myophore, dentifers short and blunt: supporting
plates elongated and wrapping around the outside
of muscle field. . ,

Dimensions (dn wm,).--us ©

pedicle  brachial  inter- _
valve - valve maximum hinge area thick-
: Tength Tength  width- . width / length nass
Loc, 1-5¢ : . :
1574 - 38.50 32-33 - 54 0?7 6 17
Occurrence .---- Section 1,'unit‘5. S

i P - N ‘-\ P.\
Stratigraphic and Geographic Range.---- Wolfcampian, .. .

In Texas Derbyia carter! occurs in the Uddendtes ShaTevMémber, Gaptank and

leal Ranch Formations of ihe.Glass Mountains. - In New Fexice it occurs
in the Abo Member, Hueco Formation of the Robiedo Mountains. .

Remarks ,--~- Derbyia carteri is beét compared with 2;

crenulata Girty from which it differs by being more finely and evenly

costellate. D. crenulata reaches a larger size than Q;_carferi._i~
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Suborcer PRODUCTIDINZ Yaagen, 1883

superfamily STROPHALOSIACEA Schuchert, 1913

Family AULOSTEGIDAE Muir-Hood and Cooper, 1960
Subfamily COSTELLARIINAE Mulr-Mood and Cooper, 1960

Genus Costellarina Muir-tood and Cooper, 1967

.Costel1arina costellata (Muir-Yood and Cooper)

1960 Costellaria ccst°11atn Huirnuood and Cooper, Geol. Soc Am&rica,

Vem, 81 p. 123-124. p1. 56, fig. 1-12. ‘ .

1965 Costellaria costellata: Muir-Yood, in Moore, Treastise, Pt. H,

‘p. 459, fig. 321:1a-d

1967 Costellarina costellata: Huir-Wood and Cooper,lJbur. P@?Eonto1ogy;.

v, 41, n, 3,'p. 808,

1967 Cost_11aria coste]1ntu Haynu Brigham Young Univ., Geo] .
CN

) Stud1es, v, 14, p 109~]10, pt. 1, fig. 4, 6, 7, 9.

_ nggggsis -~-- Small, spiney, attacned pedic1e Vlee evan1y
convexs bruchial valve evenly concave: cicatrix trunCatﬂs uwbo Padicle
vaTve canvex in profi1e ornamented hy fine coste}3ue und rugae raticu-_
lated: spinas of two types (1) long siender, suberrect on venter und |
trail, (2} rhizoid azround ears and umbona1 siopes, Umbo truncated by
cicétréx, comprising one-fourth to oné—ha}f the width of th§}§5e11. Bra-
chial valve concave in srofile: ornamented by costef?aé.anq rugée; raticu-
Jated: non-spinose, Umbo has smooth swellen region which corresponds té

cicatrix on padicle valve.

Interior of pedic1e and brachial valves not observed,




Probably as described by Muir-Wood and Cooper (1960):

Interior of pedicle valve without teeth, Interior
of brachial valve with short, strongly bilobed car--
dinal process, hollowed anteriorly; lateral vridges
~ curving, short; breviseptum low and delicate: anter-
jor surface with large endospines; adductcr scars and
~ brachial ridges obscure,

Based on information from Muir-Wood and Cnoper (1960) Muir—chd (1965)
hyou (1967), ahd observation,

Dimensions, (in wm.),~---

pedicle brachia]
valve valve hinge ‘ i
Tength . Tength length  height  thickness

Loc. 1-5_ . _
H-9a 5 . eem- 695 398 me-
©W-9b 3.50 T T - AR
W-1025 10,82 953  10.58  4.63  0.58
. ¥-102b 6.63 . -oe- 8 361 et
W03 7.93 6,37 877 325 067 -~ .-
I 548 e 437 398 D

Occurrénce,---~ Section 1, units 5 and 7;.SeEtion_2;_.Q.
-vunit 16, and Section 3, units 6 and 8. '

Stratiqraphic and Ceographic Range —— Upper Ha1fcampian-,,

Leonardian In Texas Costellarina costellata occurs 1n the Tana Formation

1of the north—centrul portion of the state, and the Alacran Mountain Formation
of the Frank11n Mountains, In Hew Mex1co it occurs in the Abo and Upper |
Hueco Limestone Members, Hueco Formation of the Robledo Mountains, In Nevada

it occurs in the Leonard portion of the Loray Formation of the Butte Mountains.
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Superfamily PRODUCTACEA Gray, 1840 '

Family DICTYOCLOSTIDAE Stehli, 1954
" Subfamily DICTYOCLOSTINAE Stehld, 1954

Genus Squamaria Muir-Wood and Cooper, 196

Squamaria moorei Muir-YWood and Cooper

31960' Squamaria“moofei_Muirﬁwood and Cooper, Geol. Soc. Amarica, Mem.

81, p. 299, pl. 106, Fig. 1-7; 9-11.

1965 Sauamaria moorai: Huir-Hood, in Moors, Tre&tise, Pt. H,.p.'49?,

fig: 370:Ta-g.

Diagnosis.---~ Larg2, subquadrate in outlina, ﬁedicle
'§a1vg‘strohg1y convax; graatest width aleng hinge; p?ominént eafs; mod-
‘..{nrat¢1y sulcate maedially; steep flanks; broad?y rounded marqins Canvex
Vviscnra1 disc; tapering umbo, s1ightly projecting bayond margxn of hzng
_anamented by fine COSta&,}UﬂQQUﬂ] in size; abundanb and strong rugae, -

crossing visceral disc and intersecting with costaé to produce fins

. reticulation on pGSterior ana-third of valve; sp?nas Prect or suberect,

‘ c]ustprad on 2ars, 1n one to thrﬁﬂ rows on pasterTGr, and sma?] sp1nes*

- -. scattered on, viscaral disc and trail, th05° on trail s1ight1y 1arger.

Numerous squamae on anterior portion of trail.
| Brachial va]ve with neurﬂy f]at to s1ight1y concave
; visceral dTSc su?cate uwbo midvalve swollen s1ight1y produc1na sman
;fpid. Ornamentation slightly stronger than that on pedicle valve;
. finely veticulate; costae on trail nearly uniform in éize. Spines
clusterad on shallow, concave ears and scattered over visceral disc

and trail; small, slender spines on trail.
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_ Padicle valve interiors not observed in spécimens. The
following dat$11s are from Muir-Wood and Cooper (1960): | | |

Interior of pedicle valve with long narrov
dendritic adductors set on Jow ridge; did--
uctors broad, extending anteriorly beyond
adductors, finely ridged, spreading later-
~ally and fitling most of umbonal cavity.

‘ 7 Brachial valve interiors with cardinal process sessilely
triinbaﬁé, antérior1y bilobate, dorsally bent at Tow. angle, brqéd ﬁed1a11y'
Jobed myophore and sulcate diverging lateral 1opes, converging without
uniting on external frﬁ%oéét& face: short lateral ridges, diverging from
hinge; cardinal process supported by meéial septum, eﬁtending'thrée-duara
térs Tength of visceral disc, narrow and more elevated gnferior?y; dendri-
tic, rounded trigona) adductor field, teyminating in smooth node: horizon-
té}'brachia] ridges: visceral disc end with numerpus rows of prostraté |
.'éndésﬁines, elsewhere surface granular or pitted.’ Baséd on'infprmationr

From Muir-Wood and Cooper (1960) and observation,

pimensions (in wm,).----

pedicle brachial _ .
- vaive valve hinge C :
‘ B ~ length Tength width ~ height = thickness

Lbc.'ins

0a 467 2928 47.88 28.75 . 2.94°

Y100 . 23.05 - 31.96 3990 24,96 P

wioe 2952 223 3.3 a2z 5
s meez o 21 . %2 25227 252

W-10e 35.57 2770 - 004~ 23.90 2.2

Loc. 1-5¢ o R |

wssa 365 © 2347 4322 2142 3.8

used 38.48 - 29 940 2617 3.8




J-58¢ 3748 25.43 36,10 2320 2,42

W-5pd  29.85  23.42 © 3474 19 2.72
W-58e 20.72 22 33.50 17.57 2.30
Loc. 2-7 | .
-81a 36.95  --m 4166 20.57 - |
4-81b 29,62 20,97 34 1602 4,93
W-8lc - 30,02 21.57 35.80 16.87  6.30
Loc. 2-16 i R
H-1032 28,27 0 19.95 31,74 15.57 - 5.37
421030 25102 18,95 28.10 14.65 4.60
0-103¢ 4062 2563 6.18 225 3.90
4-103d 32.08 24,70 35.60 23,97  -<-
4303 33.43 26,70 30.26  .23.98 4'1"‘T
Loc., 3-6 | - | ‘
u_jsla 43,20 31,47 41,44 27,17 332 .
1-131b 29.32  22.49 2720 5.2 258
1-131c 307 30,32 41400 26.95 2200 S
131aT 28,3 2167 3L 72 4.02
13t . 22, 50 - 18,75  28.20  12.92 ° 552
Qggggggnce ~—~~ Section 1, units 5 and 7 Section 2

units 7 and 16- and Sect}on 3, unzts 2,6, and 8

Strutigraphic and Geographic Range S Upper Moif-

campian-Lower Leonardian? In Texas Squamaria moorei cccurs in tha Wildecat

Creak Shale Membéf Admiral; Bead Mountain: Grape Cresk: Té?pa, and Arrqya ‘
Formations of the north-central port!on of the state and Cerro Alto For-
nation of the Frank]in Mountains. In New- baxico it occurs in the Abo ‘:

‘enber, Hueco Formation of the Robledo Mountains
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Family LINOPRODUCTIDAE Stehli, 1954

" Subfamily LINCPRODUCTINAE Stehli, 1954

- Genus. Linoproductus Chao, 1927

1842
1847

1847

- 1859

1866

1266

bl ]‘866

1866

- 1869

Linoproductus cora (d'Orbigny) -

Productus cora d'Orbigny, Voy. dans 1'Awerique Meridionale,

Pal., p. 55, pl..5, fig. 8-10,

Productus cora: de Keninck, Soc, Roy. Sci. Liege, Yem., V.

4, p. 148, pl. 4, fig. 4: pl. 5, fig. 2.

Productus cora: de Kominck, Recherches sur les Animaux

Fossiles, pt. 1, p. 50, pl. 4, fig. 4: p1. 5, fig. 2.

Productus prattenianus: Meek and Hayden, Acad. Hat. Sci.

Philadelphia, Proc ., p. 26.

-

Productus flemingi: 6Eeinitz, Carb. und Dyas in Nebraska, p:\
52, tab. 4, fig. 1-4, o

Productus kominckiauns?: Geinitz, Carb, und ans.in Hebraska,

p. 53, tab, 4, Tig. 5.

Productus calhounianus: Geinitz; Carb. und Dyas in Nebraska,

p. 53,

Productus cora: Geinitz, Carb. und Dyas in Nebraska, p. 50.

Productus cf. P. cora: Toula, Kais. Akad, der Wissensch,

Sien, Sitzb., v. 55, 1st Abth., p. 441,




1674

1876

1884

1900

1900

" 1909

. 1916

1927

1931 -

1953

1959

- 1960

® . | . !l"‘ 38

Productus cora?: Derby, Cornell Univ, Sci., Bull,, v. 1,

n, 2, p. 49, pt, 2, fig. 6, fig, 17,

‘Productus cora:” Derby, Mus. Comp, Zool, Bull., v. 3, p. 281,

Productus cora: WYaagen, Palaeontologica Indica, ser. 13,'f. T,

p. 677, pi. 66, Fig. 3: pl. 67, fig. 1-2.

Productus cora: Beede, Kansas Geol, Survey, Rept., y. 6,

Cp. 75, pl. 11, fig. 1.

Productus cora: Herrick and Bendrat, Am. Géo?., v, 25, n.'4,

p. 240,

Productus cora: Girty, U. S, Geol. Survey, Buli.-389, p. 58-61. A

Productus cora: Broili, Paleo, von Timor, Mef. 7, 13,

p, 19-22,

-

Linoproductus cora: Chao, Paleo. Sinica, ser. B, v. 5, fas. "

2, p.132-138, p1, 13, fig. 17-18; pl. 14, Fg. 1,

Linoproductus‘cora: R. E;'King, Univ, Texas, Bull, 3042; K

p. 75-76, pl. 16, fig. 6-7,

Linoproductus cora: Chronic, 15_Neweﬁ1, et. al., Geol. Soc.

America, Mem. 58, p..88-89, pl. 7, fig, 7-9. .- -

Linoproductus aff. cora: Kashirtsev, Field Atlas Permian ‘

fauna of ‘eastern Russia, p. 44-45, tab. 18, fﬁg.']fz;

Linoproductus cora: Muir-Wood and Cooper, Geol. Soc. ﬁmerica,A“

Mem, 1, p. 296-298, pl,-111, fig. 3-6.. -
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1955 Linoproductu§ cora: Mufr—wood, in loore, Treatise, Pt.

H, p. 500, fig. 373:2a-d.

1965 Linoproductus cora: Gauri,_Jahr. Geol. Bund., Sb, 11, p

75, pl. 14, fig. 1-5.

Djagnosis.~-~- Largse, subtr?gonaT in outline, pedTCT&u-

valve, sfronalj convax; greatest width at mid- 19ng+h ears prominent,

broad, trtcona1 convex hzgh1y virinkled; trail 1ong, mpdxa11y convax:

f!an&s stenn broadly rounded margins. Convax viscnra1 dwsc umbo tap°r~-

- .inq, incurvad bayond hinga. Ornamented w1th fine, closaly snaced, 1rrﬂgu-

lar sinuous costpliae. few rugas, producing broad wri nkles on flanks and

ears; spines prostrate or suberect, irregularly spaced on umbo and anter-

 qor slopes, with one or two rows along hinge. “‘

Brachial valve nearly flat to sllgh+1y concava on vis- ‘

kcera] disc, strong?y genvcu?atpd frontal and late ral margins short tra11.

0rnam9ntat1on of fine costellae; numerous rugae, crass1ng v15cera1 disc,

numerous growth 11nps, spines rara,

. Pedig?e valve interinrs not obsarvad. ‘Tha following -

~deta31s are from Muir-Wood and Cooper (1960):

Interlor of pedicle valve with broad, 10ng1tud-
inally striatad diductor scars; adductors slon-
gated, varallal to madian line w1¥h 1onc1bud1na1
markings. .

Brachial va1ve interiors not obserVed. The fb?lowing N
details ara from Muir-Wood and Cooper (1960): .

Brachial valva with trilobate or auadri]obate
ses55ile cardinal. process, with broad sulcate ,
median Jobe, two lateral lobas curving dorsally, .
un1t1ng'11th median loba; alveolus shallow, pos-

. terior to cardinal process with externai oaen1ng



7

:X.Based on ‘information-derived from Chronic (]953), Mui r-Hood and Qboper

(1960), and observation,

" Loes 15

 W-12b

. ¥-121
Loc, 2-16

W-104a -
. w{1o4b
H-104¢
' W-10ad
Loc. 3-6
H-132a
N-132b

at base of three conjunct lobes of process:
breviseptum extending from alvecolus anter-

jorly almost to end of visceral discy; adduc-
tors large, dendritic, rounded-trigonal in
outline, and posteriorly placed just below ,
lateral ridges: brachial impressions usually -
obscure, anterior part of ridge distinguish-
able almost at anterior end of visceral disc:
lateral ridges. diverging from hings margin and
not extending around ears, bearing transverse
incision near cardinal process: second pair

of ridges shorter and more oblique, arising

at this point and bounding posterior part

of adductors.

»

Pimensions {(in mm.),-=~~

pediclte  brachial

vaive valve hinge - oo

Tength length vidth height thickness.
29 22.23 35,30 17,32 470
26.17°  22.65 223 13.27 - 2.20
26.62 23,90 20,44 15,32 3.9 . .~
12,95 . 1.62 1340 440 . 1,30
13,60 11.80 13.35°  7.90 . 3.50.
28.02 2152 - 23 1665 - 2,52 . .
32,77 2608 26  17.25  2.66°
27.80 - 2}.95  27.64 . 1355 1,90
17.25 14,02 16.02 7,17 . 4,27

Occurrence.---- Section 1, units 5 and 7: Section 2,

units 7 and 16; and Section 3, units 2, 6, and 8,

40,
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Stratigraphic and Geographic Rangeﬁf—;- Midd]é Pennsyl-

vanian-Leonardian., In Texas Linoproductus cora occurs in the Uddenites

Shale lember, Gaptank and Neal Ranch Formations of the Glass Mountains: .

Powvow Member, Hueco and Hueco Formations of the Sierra Diablo region;“
F . Hueco Canyon, Cerro Alto, and Atacran Mountain Fbrmations of the Frankiin
f‘:' ﬁountains In New Mexico it occurs in the Abo Pember Hueco Formation of

the Robledo Mountains : and the Abo Formation of the Chupadera ¥esa and the

Manzano and Sandia Mountains. In Arizona it occurs in the Ka1bab_Fbrma—-

“ tion. In Peru it gccurs in the Tarma Group, and the Copacahana Group of
Bolivia and Peru, In Europe it occurs 1n the Upper Carbuniferous of the

Carnic Alps and the Lower Permian of Russ1a
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Genus ggﬂggiggllgﬂFrederiks, 1928

“Cancrinella a1tiss1m1n R. H. King -

1931  Linoproductus (Cancrinella) villiersi: R. E. King, Univ,
Texas, Bull. 3042, p. 78, p1. 17, flo. 1-2.

1938 -Cancrinella altissimia R, H. King, Jour, Pateontology, -
v, 12, n. 3, p. 275276, p1. 39, fig. 27-28. ‘

1954 gﬁgérinel1a ltissimia: Stehli, Am. Mus, Hat, History, °

Bull., v. 105, art. 3, p. 321, pl. 22, fig. 1-5.

1960 Cancrineila altissimia: Muir-Wood -and Cooper, Geel. Soﬁl\

Awerica, Mem, 81, p. 417, pt. 112, fig. 1-7.

- 1965 Cancrinella attissimia: Huir-wood,'jg_ﬂoore‘Treatise; '

pt. H, p. 501, Tig. 373: la-c.

1973 . Cancringlla altissimia: Grunt and Dmitriev, Acad, Sci. USSR;

.Paiéeonto]ngica1 Insf., Trans., Q. 136, p. 106,-p1. 8,-fig. 3;2,

Dzaggggig_—--- Sma11 suborbiculur in out11ne grEatest

.w1ath near nndva?ve pedicle valve convex; brach?aT valve concave - Pedi-
-:;cle valve evanly convex in pror11e venter rounded StE°p or Spreading |

-.“]dnks- umbo strongly recurved pars smail, fldttened scwewhat geniculat&d
- posterior slope more sO. Ornawented by coste11ue rugue crossing venter A‘
or on flanks and ears: sznes fine 1ong, s]opzng or erect scattew»ﬁ
. over the valve and in group on ears. |

. Brachial valve strong1y concave: renitu]ated, éafs Same
. &s fof pedfc1e valve, Ornamented by coste?]ae, wifhlrugae dn ears and

lateral slopes; no spines.



Interior of pedicle and brachialhvalves not observed,

Probably as described by Wuir-Wood and Cooper (1960).

Interior of pedicle valve with dendritic adductor scars
posteriorly placed, broad and strigted, diductors ex- -

tending farther anterioriy. Interior of brachial valve .

43

with small sessile, bilobate cardinal process with two .

flattenad diverging, wedianly depressed, pear-shaped

~ lobes having raised rim, sometimes uniting posteriorly, -

and external face tritobate; short breviseptum; lateral

: ridoes slightly curved: adductors pbscuraly dendritic
C brqch1d1 ridges not observed

Occurrence , ---~ Section’ 1, unit 5: Section 2, unit 36

aad_SectionfB unit 6.

StFGtTQTuph1C and Geographic Ranga,~--- Cuncrine11a -

altissimia rangas from De:moinasian leonardian, In Texas it occurs in

et At eyt e

~ the Graham, Thrifty, and Harpersvi11e Formations of the north-cenffall
ﬁortion of the state: Uddenites Shale Member, Gaptank, Neal Ranch, and .-

tenox Hills Formations of the Glass Mountains; Bone Spring Formation of

tha Sierra Diablo region- Cerro Alto Formation of the Hueco Mountains;

-and Cerro Alto Formétion of the Franklin Mountains. In New Mexico it
© roceurs in the Abo Hember; Hueco Formation of the Pobledo Mpuntains_’\ln;
Nevada it occurs in the Pequop Formation Lf Moorman Ranch Mountain{ ‘It

_ also occurs in the Lower Permian of the Pamir Mountains of Russia, . .

T = 3 el
PR o




Order RHYMCHOMELLIDA Kuhn, 1249

Superfamily RHYNCHOMELLACEA Gray, 1848
"“Family PONTISIDAE Cooper and Grant, 1976

_Ganus Pontisia Coover and Grant, 1969

Pontisia franklinensis Coopar and Grant -

1976 Pontisia frankiinensis Cooper and Grant, Smithsonﬁap Contri Paleo., '

n. 21, p. 2020-2021, pl. 529, fig. 64-70.

Diagnosis.---- Small, biconvex; subtrigonai,profife; trans-

vaersaly subovate to subtrigonal in outline, sides diverging between 90 and

© 120 degress; commissure uniplicate; low folds shallow sulcus. Low, short

"’fccstae, crests blunt, number%ng 3 on fold, 2 in sulcus, 2-3 on flanks. -

©« - $hell smooth, no concentric ornamentation or growth Tines obsarvad.

Padicle valve with gently convex, smooth uymbonal area,
" non-raflexad flanks: short blunt beak ridges; narrow or absent lateral
- pseudointeraress; valves overlap slightly. Triangular de{thyrium, small
_deltidal plates. - Brachial valva with nearly flat umbonal area; bluntvfrsi"
beak. . |
Pedicle valve interior not observed in specimens. Thell.
following datails are from Cooper and Grant {1976):
Pedicle valve interior with sideé of delthyrium widely
diverging, teeth supported by vertical dental plates
* . peaching floor of valve. Muscle area triangular, anter-
iorly expanding, slightly =xcavate, scars of saparate
_ muscles not obsarvad. . ) . B
Brachial valve interior not observed: Probably as des-

cribed by Cooper and Grant (1976):
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Brachial valve interior with undivided triangular
hinge plate, bounded laterally by elongate, deep,
anteriorly widening, hinge sockets; crura diverging
anteriorly from forward edge of hinge plate, strongly
curving ventraily, twisted, dorsal edges carinate; -
median ridge Yow, rounded, Muscle area not observed;
~ probably subdivided into posterior and anterior
adductor scars as in.other species of genus.

Dimensions (in mm.).----

pedicle brachial

*valve valve
‘ " Jength’ length width thickness
i;Loc. 1-5 _ |
W 675 5,92 7.92 4.7
B H-14b | © 8,32 7.20 8,70 4.50
o uac 657 6.7 . 772 6.09
Swas 65 e300 62 1.87
| :.,Loc; 1-5¢ » L
" w02 7 6.83 - 7.20 §.47
M-60b " 7.43  6.40 8.2 4.97 ;
, W-60c 7.2 655 814 |, 5.3) )
f ' weoa | 852 7.46 895  5.90°
Cwege 837 7.23 9.25 6.17
iy-f’. ‘ Uccurfence.——-— Section 1, uﬁits.S and'Y;_and-Ségtéon 2,
" unit 15-é-€':"  - | | o
K'Stratigrﬁphic and_Geographic Range, --~- Moifcampfan. In

'u:;Texas'Pontisia franklinensis occurs -in the Hueco Canyon and Alacran Mountain

Formations of the Huego Mountains; Hueco Canyon, Cerro Alto, and Aiacrén
Mountain Formations of the Frénﬁ]in Mountains. In New Mexico it occqrs-in
the Hueco Formation of the Jarilia Mountains; Middle Hueco Limestone Member |
of ‘the Doné AnalMéuntains; Abo and YUpper Hueco Limesfone Membhers of the

~ Robledo Mountains; and the Huzco Formation of the Florida Mountains.




A

‘Order SPIRIFERIDA Naagen 1883 .
Suborder ATHYRIDIDINA Boucot, Johnson, and Staton, 1964

superfamily ATHYRIDIDACEA 1'Coy, 1844

Family ATHYRIDIDAE M'Coy, 1844

Subfamily ATHYRIDINAE M'Coy, 1844

‘Cénus'Composita Brown, 1849.

'1:5é57
008
:  1968
. 1959

R

1940

1941

Composita wexicana (Hall)

Terebratula raxicana Hall, in Emory, U. S. and Mexican Boundary .:

Survey, Rept., v. 1, pt. 2, pl, 20, fig,‘Z.'-

Dielasma schucherti: Beedsz, Univ. Kansas, Sgi.'Bull., v. 4,

n. 3, pl. 5, fig. 1k,

Composita mexicana: Girty, U. S. Geol, Survey, Prof. Pap. B8,

p. 389-390.

4

Compos1tg mexicnna var. guada1upensis Girty; 8 5. Geol.

‘SurVEj, Prof Pap. 58, p. 390, pl 24, fig. 11 13.

Composigg;mexicana: Girty, U. S. Geo] Survey, Bull. 389,

. p. 68, pl. 8, fig. 1.

Compos1ts rexicana R. E. ang, Univ Texas Bu]l 3042,

p. 128-129, pl. 43 fig. 1} 11

Composita mexicana: Brill, Geol. Soci hrerica, Bultl., v. 51,

p. 318-319, pi. 10, fig. 13-14.

Cohposita guadalupensis: Stainbrock and Madera, Jour, Paleon--

tology, v. 15, n. 4, p. 381, pl. 55, fig. 19-21.
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1641  Composita mexicana: Stainbrook and Madera, Jour, Paleoﬁ—

tology, v. 15, n. 4, p. 381, pi. 55, fig. 23.

1842 Composata mexicana: C]ifton Jour, Pu1eontology, v, 16,

n, 11, p 280, pl, 102 fia 16-17,

1953 Composita cf, C. guadalupensis: Walter, Jour. Paleontology

vi 27, n,°5, p, 690-691, p1, 71, fig. 9-11, 13,

-]960' Composita mexicana: . Coker, M, S, Thes1s Rice Inst‘, _

' p. 45-46, pl. 3, fig. 4-6.

Diagnosis, -~~~ Shell sma1i, biconvax, subpentagonal in-

' oufiine. Greatest width about two-fifths anteriorly from umbo; width

about equa? to length, . Convexity variable, and 1ength may exceed width,

Shell smooth wwth concentric growth ]ines -
Ped1c1e valve w1th 1arge inflated beak, incurved ovar

brqchinl beak terminat1ng in circular foramen: strongly convex um- -
~.

: bona] area. - Strongly developed sulcus beginning posterioriy on umbo,

~ broadening anteriorly producing strong forward and upwurd def]ection of

anterior-margin subpentagona1 in cutl?ne
- 8rach1u1 valve strongly convex: small beuk pronounced
narres fold antnriorlj Fc1d is accentuated by strong depression on

each s1de subovate in outline

Dimensigps {in mn.) .-

pedicle  brachial _ _
. valve valve
Tength Jjength  width thickness

B-15a - 7.70 6,35  6.98 4.92

RNy




W-15b 9.37 8.07 .9.26 5.8
W-15¢ 9.42  7.73  9.56 6.18
y.s¢ - . 9.88 815 10.3  6.12
N-15e S M.el 10,37 12.41  7.58
Loc, 1-5¢ |

Ws9a 6.68 5.42 538 4,32
W-5b 7.9 6.62 6.81  4.87
W-59¢ 9.3 7.25 7.91 5.2

Y59 8.53  6.87 _7;77 5.2
4-59e - 10.25 875 972  6.72

CCyass 1058 956 11,36 701
| Occurrence ,«=—- Sectioﬁ 7, units 5 and 7 and Section 3,

- ooundt 6.

Stratigraphic and Geographic Range,---- Nolftampian-’

' Guadalupian. Composita rexicana occurs in tha Lower Permian of Kansas

‘In Texas it cccurs -in the Coleman Junct1on Formation of the north central*

“'_portion of the state; Hess and De1uware Mountain Formatxons of the G1nss

:'{i‘ﬂountaans Hueco and Victorio: Peuk Formations of the Sierra Diab?o regions

"Hueco Canyon, Cerro Alto, and Alacran Mountain Formations of the Hueco and
~ Franklin Vountains BTack Lirmestone Member, Briggs Formation of the |
.a?one Mountains: Rustler Formation of the Rust?er FilTs and the Nh1te—

_'Horse Formation of the northern portion of the state, In New Mexico 1t

. eccurs in the Abo Member, Hueco Formation of the Robledo Mquntéins: Hueco

Formation of the F1orida Mountn1ns Yeso Formation of the Chupédera’ﬁesa:lK
- San Andres Formation of ‘the San Andres Mountains: and the Bone Spring

Formation,-Getaway Member, Cherry Canyon Formation, and Rader and HcComb§



K T
Hembefs,lBe11 Canyon Formation of the Guadalupe Mountains.  In Arizona it
occurs -in the Colina Formation of the southeastern'portion of the state

%  and tha Kaibab Formation of the northarn portion of the state.

3 . : Remarks.--~- The amount of deve]opmént of the fold and -

..sulcus in Composita mexicana varies graatly, with some shalls having

hardly any .at all, making them indistinguishable from some small speci-

mens of €, subtilita. Composita maxicana is much smaller with a more

g T L

v strongly marked fold and sulcus than that of C. SubtiTité;

4
]

a0 T

|
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Suborder SPIRIFERIDINA Waagen, 1883 ’

Superfamily CYRTIACEA Frederiks, 1919 (1924)
Family AMBOCOELIIDAE George, 1931

cenus Crurithyris George, 1931

Cruri tﬁyris guadalupensis (Girty)

1908 ° Ambocoelia.planiconvexa var. guadalupansis Girty, U. S; Geol.,

Survey, Prof. Pap. 58, p., 370-371, pl. 14,‘fig. 12-14.

1910 - Anbocoelia arcusta Girty, U. S. Geol. Survey, Bull. 436, p. 35,
| pl. 6, fig, 15-17. | |

1931 Arbocoelia guadalupensis: R. E. King, Univ. Texas, Bull. 3042,
o p.119-120, pl. 41, fig. 1-5. " |

- Diagnosis.---~ Largﬂ for genus subovate'inAout]ine' grea-
"test width at mid Tength, Pedicle valve strong?y convex: beak high recur-
ved. Cardina? area with high, triangular de]thyrium bearing narrow de]—

_ tidial plates. ”
(:f _ ' érachial véive transﬁe}se :gent1y convex-'beak smail?A'

‘ s?ight1y_recurved over sma§1 triungular cardina] area; hinge, Ting |
.ixstraighf_< Vedial sulcu§ not présent, Surfaces of both Vn1ves marked by
fine concentric growth Yines. B

Dirensions (in wm.).----

pedicle brachial
valve - valve I )
length length width - thickness ..

toc, 1-5

W-17a 5.67 4,87 . 6.25 3.90



W17 747 4

6.30  5.55
L ue 7.0 5.7 7.60 472
: i"'%aﬁ:-]?d . 7.17  6.30  7.97 4,97
E e 9.02 7.77 9.52  6.07
b loc. 206 | |
TRITA 4,42 . 3.97 495 2.80
ﬁjé' H-105b" 6.47 5.52 . 6.8 4,04
b 105 6.57 5.67 6.52 5.06
- H-105d 7.33  6.20 8.8 6.22° '
' 4-105e 3,55 8,25 9.95 6,74 '
N Occurrence.----~ Section 1, units 5 and ?; and Section 2, units -
'ﬁﬁg{EY'and 16. | | |
?a~;-h . Stratigraphic and Geographic Range, ---~ Upper wo?fcampiaﬂ-

f{higuada1upian. In Texas Erufithyrjg_ghadalupensisfdécuré in the Hueco Forma-
;:‘fgon of the Sierra Diablo region: Black Limestone Member, Briggs Formation
w:;éf the Sierra Blanca region:. Cerro Alto Formation ofithe Hugco Mduntains;'~=ﬁ
Cerro Alto and Alacran H@untain Formatjons of the Franklin Rountaiaﬁ;

"Leonard” and Word Formations of the Glass Mountains; "Leonard” Formation:‘

o : , : _ ‘
.. of the Snafter district: and the Delaware Mountains. In Hew Mexico it -

| occurs in the Abo and Upper Hueco Limestone Members, Hueco Formation of the

ll‘tRcbleéo Mountains:}dnd;Bone Spring'Formatioﬁ.and Lamar Member, Beil Canyon
Formations and Bone Canyon Hember, Canitan ?orﬁation of the éuada]upe Motm-
talns. In Wyoming it occurs in the Park bity Formation of the §ub1ette

Hountains and Thomas Fork ares. In Idaho 1t occdrs in the Park City Forma-

tion of the Montpelier ares.
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‘Order TEREBRATULIDA Waagen, 1883

Suborder TEREBRATULIDINA Waagen, 1883
Superfamily DIELASMATACEA Schuchert, 1913
Family HETERELASMINIDAE Likharev, 1956

‘Genus Beecheria Hall and Clarke, 1893

I

Beacheria bovidens (Morton)

1836 Terebratula bovidens Morton, Am. Jour. Sci., v. 29, p. 150,

pi. 2, fig. 4.

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

n, 2, p. 33, pl. 3, fog. 3: pl. 4, fig. 4,

]963 Dielasma bovidens: Girty, U. S..Geol; Surveéy, Prof. Pap. 16,

p. 209-811, pl 7, fig. 11.

1904 Dielasma bovidens: Reagan, Indiana Acad. Sci., Proc. }903, _

p; 242 pl. 1, fig. 11, .

. 1906 Dielssma bovidens: Beede, Kansas Geol; Sur?ey, Rept., g;‘ﬁ;'

- pt. 2, p. 95-96,

1906 Dielasma bovidens: Woodruff, Nebraska Geol. Sdrve&,'v. 2,

pt. 2, p. 276, pl. 11, fig. 4.

1909 Dielasms bovidens: Grebau and Shrimer, North_American‘Ind.;

Foss., v. 1, p. 303, fig. 377.

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

p. 88-90, p1, 9, fig. 61-65,

I
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1914

1922

Dielasma bovidens: Meyer, N. Jahr, Kin. Geol, Pal., v. 37,
_p. 603,
Dielasma bovidens?: Morningstar, Ohio Ged?._Sufvay, ser, 4,

1924

Bull, 25, p. 185,

Dielasma bov%dens: Morgan, Oklahoma Bur, Genl.,-BUTI. 2,

pt. 42, fig. 18.

1930
1930

1232

- Y935

1937
Styvat. Carbonifere, C. R., v. 2, p. 1006-1007.

1924

Dielasma bovidens: Sayre, Unlv. Kansas, Scf.iBulT;, v. 19,

Ll

n. 8, p. 7, fig, 4-5.

Dielasma bovidens: Frederiks, Akad. Nauk $5§, Inst. Geol.,

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

Dielasma bovidens: Dunbar and Condra, Nebfaska Geol. Survey,

sey, 2, Bull 5, p. 304-306, pl, 37, fig. 33-34, -

Dielasma bovidens: Heritsch, Akad. Wiss. Sien,'Math~nét. Kla.
K . . . ~

Sitz,, Abt, I, v. 144, p. 366, p1. 1, fig. 6. . .-

Dielasma bovidens: Reichardt, Deux Cong. 1{Avanc.'Etude§ ..

Dielasma bovidens: Cooper, in Shimer and Shrock, Index foss.. .

N, America, p. 364, pl. 143, fig. 6-8, -

1946

1946

Dielasma bovidens: Anlfeld, Mus. La Plata, Rev,, n, s, Geol., ;i'

v. 3, pl. 5, fig. 5

Dielasma cf, bovidens: Sampelayo, Inst. Geol. Min, ESpana;

Bol, v. 59, p. 16,
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1952
"1952
‘1956

1958

1960
1961

. 1962

Prof. Pap. 323, p. 8-8, p1. 15, fig, 9.

1962

1965

o - @9 " s

pielasma bovidens: Moore, lalicker, and Fischer, Invert,

foss., p. 234, fig. 5.

Dielasma bovidens: Roger, in Piveteau, Traite de Paleontologie,'

v. 2, p. 120, fig, 117,

Beacherdia bovidens: Stehli, Jour. Paleontology, v. 30, n. 2,
p; 299, pi. 40-A, fig. 1-3. |

Dielasma bovidens: Fenton and Fenton, The foss. book, p.'107_ .

x

pielasma bovidens: Easton, Invert, Paleontology, p. 295, 318,
fig. 8.7:9, fig. 8.20:3, N o

Beecheria bovidens: Hoare, Univ. Missouri Studies, v. 3B,

p. 33-34, pl. 1, fig. 25-26,

Dielasma bovidens: Mudge and Yochelson, U. S. Geol. Survey, .

- -

N7

Dielasma bovidens: Lane, Jour. Paleontology, V. 36, n. 5,

p. 898, pl. 127, fig. 15.

Dielasma bovidens: White, Earth Sci., v. 18, n. é, p. 71, :'

'fﬁg.*21;

- 1967
1968

1969

Dialasma bovidens: Mironova, leningrad Gos. Univ., Izd.,

p. 52, pl. 5, fig. 16.

Beecheria bovidens: Sturgeon and Hoare, Ohio Geol. Survey,

Bull. 63, p, 68-69, pl. 22, fig. 15-19.

Dielasma bovidens: Simpson, S. A. S. G, S., Amn, Field T}ip,
pl. 5, fig. 9.
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DiagggglE ~--- Small; biconvex: elongate ovate in outpd
Tline, with nhxirum width anterior to mid~1ENch and greut°5t thicknnss
poster1or to m1d~1engnh. Shell smooth: finely punctate, arranged in
quincunx: marked by concentric growth line;;' - - ' :

" Pedicle valve strongly convex in brofifeé baék_incurved'
" over aﬁd éovéring brachial beak: foramen large, éﬁcfnaching upon‘unﬁohal
aréa; broad,'shaiiow rounded sulcus’ beginning posterior to umbo, becoming
: broader anterﬁorﬂy; Brachial valve evenly convnx in profﬁie— baak smaT?
"partialTy concealed by pedicle beak: surface nearly flat to §11ght1y con-

“vex, sides sloping steeply away from narrow1y rounded median‘axis'-but |
_ﬁot in form o% fold. Pedicle and brachial valve 1nteriors not observed

~1in specimens co1iected

Dimens1ons (in mm,).seen N

padicle brachial
valve valve '

- * length Tength width  thickness .
Loc, 1-5 - - . _ - N
S : . T ~
Y-16a- 13.15 10,68 10.02 8 | '

" W-16b .15.97 12.96 1318 853 .

Loc, 1-5¢ | | s
W-61a 7.70 " 6.53 6.28 . 3.62
H-61b 8.3  7.30 6.92 - 4,12 -

_W-61c 11,3 19.45 9.56 5.27 |
| " Occurrence, ---- Section 1, units 5 and 7 and Section 3,
unit 6, _ o | -

Stratigraphic and.Geographfc Range,--;- Desmoinesian-
Wolfcampian, Beecheria bovidens occurs in the Upper Pennsylvanian and -

Lover Permian‘fbrmations of the Midcontinent region. The Permian forms
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from Texas occur in the Farpersv111e Pueb]o and raran Formations of the
north- ~central’ portion of the state: Uddenites Shale Member, Gaptank For- .
mation of the Glass Mountains: Powwow Hember Hueco and Hueco Fromafiuns

~ of the Sierra Diablo region: Hueco Canyon Formatxon of the Hueco Hbuntuins- :
Hueco Canyon, Cerro AYto, and Alacran Mountain Formations of the Franklin K
Mountains. In Mew Mexico ft occurs in the Abg and Upper Hueco Limestone
Members, Hueco Formation oF the Robledo Pountains Outside the United

“"States it occurs in the Copacabana Group of Bolivia,

£



phylum HOLLUSCA Cuvier, 1816
£1ass GASTROPODA Cuvier, 1797
Order ARCHAEOGASTROPODA Thizla, 1925

Subordnr BELLEROPHONTINA Ulrich and Sc0f19]d 1897

Superfamily BELLEROPHONTACEA H'Coy, 1851
Family SINUITIDAE Dall in Zittel-Eastman, 1913
Subfamily EUPHEMITINAZ Knight, 1956

~ Genus Euphamities Warthin, 1930

Euphemites s$p. indat.-

DIagﬂOS1S.-“-" Largh, invo1ute globosa, g n1cﬁ1ate, '
sp1ra1]y coiled euphnm1t1d rapidly but regu?ar]y expandzna whor?s

Prnsarved only as 1nt9rna1 mo1ds ornawentat1on ccns1st1ng of anprox1—’

tmately 15-17 Virae.

D1manswons (in mm, ) -

width of

. . .he?gnt of
. height = width . aperture apartura
Loc: 1-5¢ N :’ . - .
H-63a 843 - 570 447 578
M6 9.47 600 —ee- 6.52

Occurrence,---- Section 1 um+ 5c.
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Genus Euphemitopsié Yochelson, 1960

Euphemitopsis multinodosa Yochelson

1909 Euphemus subpapiliosus: Girty, U, S, Geol, Sﬂrvay, Bull, 389,
p. 99-100,

- 1960 _Euphemitopsis multinodosa Yochelson, American Mus. Nat. History,

Bull., v. 119, art. 4, p. 252-253, pl. 48, fig. 1-12.

Djagnosis.---- Small to medium-sized, inf]aﬁgd, globose -
. euphemitid, stightly geniculate: deep s1it: numerous pustuiés preséﬁt ,:
on..perinductura; lateral 1ips sharply bent: antefior Tips somewhat archéd,
near center curving in to form shallow sinus whiﬁh becomes a narrow deep
sTits crnayent borﬁe on two or more inductural ]qyers; Iow,'Qistinct,

" rounded spiral lirae are formad on higher inductura1 tayer-*the numbayr
varies from 8 to 17 11rae at vary1ng stages of growth; perinducturaT or-
nanent consists of numerous snn1¥ pustules or nodes elongating s1ight1y

- ngar th° edge of the inductura: area behind the apertura! Tips smooth

Cyith only grnwth Tines vi51ble o

Dimensions (1n_mm_).____

height of width of

s height  width  aperture aperture
E—EC—J:E : ) b o .
PRI 9,10  7.52 4.32 11,08 .
V-18b 975 .82 o 425 . 12.28
T 0.2 9,37 4 . 13.62
loc. 2.6 |
w1065 . 492 2.8 2.23 4,27

4-106b s . 527 . 307 7.3
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W-106¢ 6.32 5,11 2,81 8,32
W-106d 905 552 3.75 8,95
Loc. 3-6 .

W-135a 8.0 5.72  3.80  8.87
' 1-135b 972  5.70 3.7 9,98
H-135¢ | 9.64 6.42 3.72 10.68
W-1350 12.55 7.8  6.22 13.65

V Occurrence.~;~-.S&ction ¥, units 5 and 7; Section- 2,

units 7 and 16; and Section 3, unit 6,

£

Stratigraphic and Geographic Range.Q--Q‘NolfCampianf

Leonardian? In Texas Euphemitopsis mu]tinpdosa.opcurs in the HdeC9t

Lreek and Jim Neq Shale Members, Admiral: Grape Creek: Talpa: and Lueders
_:Formations of the no}th—cenﬁrai portion of the gtaté;- In Hew ﬁekicc it
occurs in the Hueco Canyon Forﬁation‘of tﬁe Hueéo Mo;ntéins; Abo and Upﬁer:
-Hﬁeco Limestone lembers, Hﬁeco Formation of the Rab]edo Mountainss and’
| fhe Abo Formatién‘of the Ménzano Mountains, ‘In Afizona it oécurs:jﬁ the

Colina Formation Gf the south-eastern pqrtioh‘of the state.’
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Family BELLEROPHONTIDAE M'Coy, 1851
Subfamily BELLEROPHONTINAE i'Coy, 1851

Genus Bellerophon Montfort, 1808

Bellerophon (Bellerophon) sp. indet.,

- ngggosis.--—-'Medium«sized‘to large, subglobose bellero-

phontid, spirally coiled; involute, internal molds, slightly higher than

wide. L
-Diﬁénsions (fn mm. ), ~emn
‘ - helght of . width of
SO heiaht width aperture aperture

toc: 1-5 -

u19a 30,05 2091 —eem 34,07

wise - 20.75 875 10.05 1.7
-9t 19,20 12,97 1112 20.17

| o ' Océufrencé.ﬁLé- Section 1, units 5.and 7: Section 2;.un1f§-’

~

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

gt — e e

= e ~aeyeay

i




Subfamily KNIGHTITIHAE Knight, 1956

Genus Knightites {Knightites) Moore, 1941

Knightites (Knightites) bransoni Yochelson

v

. 1960 Knightites (Kniéhtites) bransoni Yochelson, Am, Hus.‘Nat.

“History, Bull., v. 119, art. 4, p. 270, pl. 53, fig. 13-17.

giﬁgnosis.~——- Medium-sized to large, narrowly phaner-

cﬁphé]ous beiierﬁphdnfid with protuberances along selenizone coalescing

" to form two revelving ridges whor1s expanding un1form?y except at matur- -

ity, sTightly flaring aperture nearly- straicht anterior 1ips; deve10p—
' -rent of sinus by rounding of corners of slite deep s]it- moderate1y
T NArrow se]enizone f]ush in ear1y growth stuges becoming raised with in- -

éreased maturity; whorl profi]e convex: narrowly phaneromphu1uus-~1n

'1“mutur1ty upper uhorl surface flattened, with selenizone lying in q trough -

- bordered by two para]IeT carinae: Iatera1 1ips and 1nductura not: observed.
‘ o Grnamantation consists of nuwerous spiral 1irae and
A'[sTight transverse undu1nt1ons which become distinct proturbances near

tha se?enizane which in tunwcoalasceto form- hHJSpiral carinae Based

ST.an information from Yochelson (1960) and observat1on

_ Occurrence,---- Section 1, units 5 and 7 and Section
Z,Iunifhz. - _

= Sfratigraphic and Geoéraphic Range.iéfﬁ Wolfcampian., In

New Mexico Knirhtiies (Knightites) bransoni oceurs in the Hueco Canyon

__Formation of the HUECO Mountains and the Abo Member, Hueco Formation of .

the Pob]edo Mountains.
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Genus Knightites. (Retispira) Knight, 1945

Knightites (Retispira) eximia Yochelson

1960 Knightites (Retispira) eximia Yochelson, Am. Mus. Nat. History, '

Bull., v. 119, art, 4, p. 273-274, pl. 55, fig. 1-37.

/

J‘ Diagnosis;—-—- Vedium-sized, narrawiy ﬁhaneromphaloﬁs, t
" thin shelled beiierpphontid; uniformly arched across dorsum an& down |
lateral siopes, slight flattening in area of selenizones profile modiftied
by-strong, transvérse’undulations or protube%ancgs:.ﬁniforﬂﬂy eipénding
aperture narrnw}y phanerowphalous umbilicus partially concea1eﬁ by -
]ateraT }1ps; Tateral 11ps extended and flattenad: anter:or T1ps stramght

with s1ight rounding of corners of slit: short s1it; selenizone flattensad,

oy

Tifiﬁsh to s1ightly below whorl surface, bordered by Tirae; inductura cover--

ing inner surface of lateral lips, thickened and knob like within the

aperture, KN

Ornamentation conéists of nurerous Spiraf liraé,fgrowtﬁ

Tines, and transverse’undu]ations. Based on infofma;ibﬁ'%rom_Yoche}sdn

{1960) and observatzon | o -
' Dimensions (in mm, ) —

height of - width of

: - height  -width aperture aperture

Loc, 1-5 S

w21 14.68  9.70  10.98 - 17. 33
'Occurrence ---- Section 1, units 5 and 7. |
Stratigraph?c and Geographic Range ——— No1fcampian  In‘

Texas Knightites (Retispira) eximia occurs in the Hords Creek Limestone

. and Wi1dcat Creek Shale Members, Admira1 Formation of the north central

portion of the state: Hueco Canyon and Cerro Alto Formation of the Huego ‘

. . .
1 * B
B T T T
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hountains: and the Cerro Alto Formation of the Franklin Mountains. In~
Hew Fexico 3t occurs in the Hueco Canyon Formation of the Huzco Mountains:
xjddle Hueco Limestone Member, Hueco formation of the Dona Ana Mountains:
Lbo and Upper Hueco Limestone Members, Hueco Formation of the Robledo

Yountains. énd the Hueco Formation of the Florida Mountains.

[
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Suborder HACLURITINA Cox and Knight, 1950

Superfamily EUOMPHALACEA ce Koninck, 1881
Family EUOMPHALIDAE ce Koninck, 1881

Genus Straparo11us_(Euombha]us) Sowerby , 1814

) Straparollus (Euomphalus) cornudanus {Shumard)

"5859 Straparollus cornudanus Shumard, Acad. Sci. St. Lauis, Trans.,

v. 1, p. 400-407%,

1891 Euompha?us subquadratus: white U, S. Geol Survey, Bul] 77,

pl. 3, fﬁg 9, not p. 25.

. 1956 Straparo1!us (Euompha]us) cornudanus : - Yocheison Am Nus ~
| Nat. History, Bull., v, 110, art, 3, p. 212- 215, p] 9, fig.
3-8; p1 10, fig. 1~8
Elggﬂg§15 ---- Large, discoida] nodas are, not d:stinct
_nor abundant on upper angulation: d1st1nct uppar suturas not iwpr&ssad-_
:JUpper whorl surface concave outward from suture to upper anguTution up—"k
' ;per angulation bears 1nd15t1nct keel, comnon?y irregular]y serrated or ‘
T.irare?y regularly crenulated oh part of mature whor1 ‘outer whor! surface
curves into broad, - rounded nodose 1ower shouldar: basa? whorl surface .
f1¢ttened beconﬁng vertical Just before umb}lacal sutures phanerow-
phalus: outér 1ip orthocline to opisthocline: basal i}p prosoc]ine
Ornunantat1on con51sts of regular]y SpnCEd -nodas on _

basal shoulder: irregular serrations or crenulations on the upper keel:

and occasional rugose grewth lines. ' - _VI; N EE — !
:



Léonardién?' In Texas Straparollus (Euompha?us) cornudanus occurs 1n the

Ufidcat Shale Hember, Admiré]- Grapé Creek: and Talpa Formations of the

- north central portion of the state: Hess Formation of the Glass Loun—

tains Pawwow Member, Husco Format1on and Hueco Formution of the Sierra
Diablo region: Hueco Ccnyon and Cerro Alto Formations- of tha HUECO Ioun-
tains- and Hueco Canyon and Carrn Alto Formation$ of the Franx]in Mcun-

tains, In New Fexico it occurs in the Hueco Canyon Fornation of the

. Huego Mountains ﬂbo and Upper Huecc Limestcne Iembcrs of the Pueco For—

“mation. of the Rob?edo Mountains: - Abo Member, Hueco Formatjon of the Dona

Ana Mountains: and the~Hu§cQ'Formation of the FTorida.Mﬁunfains;--

65
~ Dimensions {in wm,}.--~- o |
helght of  width of  number of
~ width height aperture aperture - whorls
~I:_o£_ 1- 5_ S
H-23b 8.57 23.21 8.20 791 - 6
W-230 14.12 ..21.98 7.25 . 6.67
Epc; 1-5¢ . . —
o652 7.80 - 1678 5.12 se2 5
6sb . 1437 26,64 955 1005 . 6
W-65¢ 0082 30,45 - e
- Occurfgggé,—-ﬂ-~89c{ion 1, wnits & qnd 7; Section 2 unit 7
- Stratigraphic and GEOgruphwc Range ,---- WDIfcgmpian-

- .
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Family OWMPHALOTROCHIDAE Knight, 1945
Genus Omphalotrochus Me2k, 1864
 Omphalotrochus obtusisoira (Sﬁumard)
1859 -Pleurotomaria obtusispira Shumard, Acad, Sci. St. Louis, Trans., .
v.fi, p. 401, '
1937 Omphalotrochus ob*us1snurn Girty, Jour Pa1¢onto1oqy, V. 11
n. 3, p. 203, pl. 33, fig. 1 17,
1944 Omphalotrochus cbtugisgira Knight, in Shwmer and Shrock Index _
* foss. N. America, p. 467, pl. 191, Fig. 12- 15.
1953 0@pha10ﬁrocﬁus obtusispira: Chronics jg_Newéli‘ét;‘aT., Geol.
Soc. Amarica, ﬂem.u58, p. 142-143, p]. 29, fig. 17-18,
1956. Omphalotrocnus obtuswspwra Yocnblaon Am Mus Nut H1story,-.
.Bu}1.,‘v. 110, art. 3, p. 231-233, pl. 15, fia 1-13
1962 0mpha1otrochus obtus1sp1ra Yocha]son u.s. GMGT Survny, PTOT
;E”Pap 323, p 92- 93, pT..?T, Fig. 3-4. DR o
Diagnosis .--~=- Large phanﬂrompha?ous troch1fbrm, wide

shaliow sinus: pronouncad forvard projecting nrong, complax rounded
whorl shape: simple protoconch, roundad whor1s, D?anlsn1ra1, non danrns-(
sed; distinct sutures, strongly empressad and overhung until fifth whorﬂ

where the suturas then become smoother; nleural ang1e equnds with mat-

urity, prof11° of mature specimen concave: umb111ca1 walls curved s11ghtly, -

ornamentutxon consisting of occasxonol rugose grouth 11n95
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pimensions (in mm.), -~~~

height of width of ‘p1eura1',number

| height width  aperture aperture - angle of whorls-

}Pf_t_l_'.é.c_ . _ . - .

W66 - 13,98 1897 6.68 6.67 = 58 5

w-66b 2602 3952  11.60 N0, 98 4

u-66c . 2005 4292 1272 . 12,50 101° 5

W-66d - 2,70 48,87 —ee- s T03° 5

_ " Occurrence.---- Section 1 mits 5 and 7 Section 2, unit
16 and Section 3, unit 8. '

Strqt1graphic and Gecgraphic Range ———— wolfcawpian In

ansas Ompha1otrochus obtusispira occurs 1n the Florena Shale Fember of

'-the Cottonwood Foertlon In Texas it occurs in the Sedwick Coleman
'Junction Elm Creek Grape Creak, and Ta1pa Format1ons of the north~ ‘
A.centrul portion of the state: lenox Hi?]s Formut1on of the Glass Foun-
tains; Powwow rember, Hueco and Hueco Formations of the Sierra Diable |
region: Hueco Canyon and Cerro Alto Fcrmutions of the Hupco Nounta1n;-
:und Hueco Canyon, Cerro Alto, and A]acran hountain Formattons of the -,‘t
Frank]in Hountains In New Texico it occurs in the Hueco Canyon Formation;.'l
" of the Hueco Mountains: Abo and Upper Hueco Limestone renbers Hueco ;'
~ Formation of the Pob!edo Mountains: and the Huecc Formution of the Florida

' %ountains Dutside  the Un1ted States it occurs in the Cnpacabana Group -

of Peru and Boﬁvu
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éuborder PLEUROTOMARIINAlCox and Knight, 1959
Superfamily PLEURGTOMARIACEA Swainson, 1840
Family SINUOPEIDAE Wenz, 1938
Subfamily PLATYSCHISHATINAE Knight, 1956

. Genus Colpites Knight, 1956

¢

I3
F

Colpites sp.

Diagnosis.--—— Smatl, globose, low spired, pleurotomaroid;

heignt of shell s1ightly greater. than Qidth; shallow suture. Ornamenta-

- “tion consisting or rounded nodes on-upper face of whorl; simple nucleus.

Only one spacimen in collection and exhibits characters ascribable to

Colpnites,
Dimensions (in mm.).----
. : ' -pleural number
haight ° width . andle - whorls . . -
: - : : ~
Loc, 1-7 |
w2 5.95 - 515 58 | . 5

R,

Gcchrrence.—e-- Section 1, unit 7. Upper Hueco;Limestone'

.~ Member, Huaco Formation.-’
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Family EOTOMARIIDAE Wenz, 1938
Subfamily NEILSONIINAE Xnight, 1956

Ganus Peruvisoira Chronic, 1949

Peruvisoira sp.

4

o Diagnosis.---- Small, anomohalous, turbinate p]euroto-f

maraid. Specimans poorly presarved, appear to have characters ascrib-.

" able to Peruvispira.

Occurranca,-~-- Section 1, unit 7. .Upper Hueco Lime- . .

ston2 Member, Hueco Formation.

;



" Superfamily TROCHONEMATACEA Zittel, 1895
Family TROCHONEMATIDAE Zittel, 1895

Genus Amaurotoma. Knight, }945

Amaurotona zappg Plas

1972 Amauro*oma zappa Plas, Jour Paleontology, v. 46, n, 2, b, 255~256

p1., 1, fig. 1-4

Diag§g§j§_--—~ Small to medium sized, turbfn1form dex-
“tral, rounded whorls, as many as 5 mnderntely impressed suture, smu11
narrow umbilicus: aperture nearly circular, slightly elongate.
‘ Ornanentqtion consisting of 13 to 18 sp1ra1 angulur '
carinae separated by shailow concave furrows~ carinae even?y devaloped -
_ adap1ca1 to periphery, smulier and closer spaced adapical to periphery:

“as ue11 as growth 11nes

Occurrence ——— Section 1, units 5 and 7; épd Section 3} :

unit 8. - . R S

Stratigraphic and Geographic éangé e wolfcampian- _

Leonardian. In Téxas Amaurotoma zappa occurs in the~Hu9co Canyon and

‘ Cerro ATto Formations of tha Franklin Mountains. In New Mexico 1t occurs

~in the Abo and Upper Hueco L1nestone Members, Hueco Fermntion of the

Pob?edo Mountains In Nevada it occurs in th° Loray Formation of the
eastern portion of the state and tha B:rd Spring Group of the Arrow
Canyon Mountains. In Catifornia it occurs in the Bird Sprﬁna Group of

the Providence Mohntains.
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Subordar TROCHINA Cox and Knight, 1960
_ Suparfamily MICRODOMATACEA Yenz, 1938

Family MICRODOMATIDAE Yanz, 1938
Genus Glyptosnira Chronic, 1952

Glyptospira n. sp.

Diagnosis. i Small, turbibiform, dextral, with 5-6 regu—
1ur1y expanding whorls; ‘modarately high spired; umbilicus minute: suture
1mpressed, moderately deep; whorl profile conve;; basQ flatly rpunded5 
anomphalous: aperture circulars outer. 1ip modefaté?y ihiék, gantly éwiﬁg- -
ing ob]iqﬂe?y'béckward from upper suture downward to axis of coiling on.

,baée; inner 1ip'straight, pariétal inductura nof 6b§erved:v591nizone or
) Anbtbh not.present.  A
. Ornamentation consisting of two strong'revoﬁv%ng carinée;‘ ; ‘
édpi al on whor] avanly SUaCPd on uhor1 bntw en - suturas one weak carina
) iust below Deriphery close tb second strong carxna, purt1a11y conc&a]nd in
upnsr whorls hj suture denress1on five revolving carinan on base which
become fainter toward axis of co111ng, TONPF suture balow first basq1
‘caf1na, fine growth 1in2s or collabral threads, sharpTy raised creat1ng
diagonal nodes on rev01v1ng\ta rinae. ’

Nucleus of 2 1/2Asmooth, orthostrophic Qhor1s; spiral

ornamantation first apﬁeqrs on third whorl, ﬁith secbnd»carina appeariné .

first followed by the rest.



e S i I e

,‘..“.,_-«4-.vw‘,—A-mv,.--v-r--—v-.

T

Dimensions {(in mm.),----

height of width of pleural number

height  width aparture aperture  gngla whorls

Loc. 1-7 _ A.‘ |
4772 2.17 1.92 0.52 0.68 35° 5
4T 390 248 1.23 112 38 5
w-77c S 87 3.7 1.37 .37 43° 6

W-77d . 4.82 4.2 2.07 1.80  47° _
4-77e 8 4.8 2.59 © 1.9 57 ' 6

OccurrEnce.-——- Section 1, unit 7 and Saction ?, unit 15,

Strat1qrap41c and Geographic Range.---- YWolfcampian. In

ations of thn Franklin Mountu1na In dnu Pex1co 1t gccurs in thn M:dd]e
Huaco Limestone Member, Hueco Format1on of the Dona Ana Mounta1ns and

thn Uppar Hueco L1mﬂ>;0ne Vﬂmbpr, Huaco Formation of the Robledo

¢

cunta1ns

72

" Texas G]yntosp1ra n. sp. occurs in +h° Hugco Cunyon and Cerro Aito Form—-.f
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© suborder NERITOPSINA Cox and Knight, 1960

Superfamily NERITACEA Rafinesque, 1815
Family NERITOPSIDAE Gray, 1847
Subfamily NATICOPSINAE Miller, 1889

Genus Naticopsis M'Coy, 1844

; .
Naticopsis cf. N. apachensis Winters

1909 Naticopsis deformis: Girty, U, S. Geol. Survey, Bull. 389, p.

106, pl. 11, fig, &, not flg. 9.

1963 Naticopsis apachensis Winters, Geol, Soc..Amef%ca;‘Mem.'BS, p.

45-46, p1, 5, fig. 14.

Diagnosis.———< Small to large, giobése; natfcifbrm, very

1ow'Spired, gently shou1dered with 2 1/2 - 3 vary répidly expanding "

whorls: height of shell stightly gr?ater than width; sholTow suture: 1r~

regu1ar, 1nf1ated whorl profﬁ]e s]opes gent]y outward convex to rounded

shoulder angulation, turns sharply downward with s1ight to QEntle Cﬂnvﬂxity s

to Iower convexity; smoothly rounded base, anomphaTqus; suture-]ogated

- below shoulder angulation giving spire a broad, step-Tike cdnfiguration;

teardrop shaped aperture widnst batow mid- p01nt posterior s?phonal
channal at b?untiy pointed upper end: thin outer 11p curvas with baCK—
ward ob1iqu1ty from upper suture in smooth sweeping curve to JunctiOn
with inner ?fp inneyr 1ip greatTy thickened by somewhat flattened parietal
inductura extending 511ght1y beyond aperture, _ _

Ornamentation consisting of growth'lines.‘ Siﬁp1e nucleus,

similar to Jater whorls. Diagnosié based on Winters (1963) and observation. 
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Loc, 1-5
W-25¢&
1J-25b

’
r

: qnit 7.

Dimensions (in mm,),----

78

height of width of number of
height width aperture aperture whorls
10.66  9.12  10.47 10.53 4
26.17  23.72 - —— 5
ggcdrrencg;7~-- Section 1, uaits 5 and 7 and Section 2,

Stratigraphic and Geographic Range.---- Wolfcampian-

"leonardian, In New“ﬁbxico laticopsis apachensis occurs inAthe Middie
.;”Hueco Member, Hueco: Formation of the Dona Ana Mountains; Abo Member, .
_. HhequFormation of the Robledo Mountains; and Abo Formation of the

. Chupadera Mesa ané the Manzano and Sandia Mountains. In Arizonha it

occurs in the Fort'Apache'Limestone Member, Supai Form;tiun of the Fort

" “Rpache Indian Reservation,



Subfamily NERITOPSI{IAE Gray, 1847

Genus Iﬁgﬁhiﬁomiq.neek and Worthen, 1866

Trachydomia sp.

Diagnosis, Q---'Sma11 neritiform, g]obu1ur, primari}y
1nterna1 wolds with Targe final whorl: other features unobservable-'
ornamentation consisting of pustules or nodes. -

Occurrenge.---- Section 1, unit 7 and Section 2, un1t

. 16"1.:»'

Remarks, -~~~ Majority of specimens too poorly preserved

- for specific identification, except for single spgciménlfrom‘58ction"

2, unit 16-f, Specimens of Trachydomia occur in the Hueco Canydn and

- conSpecific with the specimen from the Pob]edo Moun;aans

LR

Cerro Alto Formations of the Frank11n Mountains, TExas which appear totn? o



suborder MURCHISONIINA Cox and Knight, 1960

Superfamily MURCHISONIACEA Koken, 1896

Family MURCHISONIIDAE Koken, 1896

Genus Goniasme Tomlin, 1930

1879

1803

1894

1909

1963

Goniasma terebra (White) -

Murchisonia terebra White, U, S. Geol, Geog, Survey,TEr}.,

p. 219..

v. b

Murchjsonia terebra: White, U. S5, Geol. Geog. Survey Terr.,

;fig. 4,

pl, 49, fig, &

‘Murchisonia? terebra: Girty, U. S. Geol, Survey, Bull., 383,

_12th Ann. Rept., Contr, Invert, Paleo., n. 6, p. 139, pl. 34,

turchisonia térébra: Keyes, HMissouri Geui.'SurQéy;“v. 5, p. 146;

-

p.-99.
Goniasma térébra~ Winters, Ceol, Seoc. Amer%ca,vﬁem. 89, p.
) 37-38, p1 4,¥ig, 7-10.
Diagnosis.---- Small to medium-sized, high 5p1red tur~ 3

reted anomphulous internal molds, with 4-10 or mare whorls; whorIs

gradually expand width of body whorl one- third to two—fi‘ths he1ght of

shell.

loc

. MW-26a

1-5

Otheyr features unobservab1e

. Dimensions (in m, ), -

" height of width of

pleural

numbey of

7.3 10,42 5.03  6.76

neight width  &perture aperture

~angle whorls
20° &
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Loc, 1-5¢
W-67a 4006 16.64 10,27 11.42 13° 7
w670 35,11 18,48 10,92 10,44 14° . 4
w-67¢ 2805 16,57 917 9.87 12° 3.1/2
| Qgggrzgggg)———n Section 1, .units 5 and ZE Section 2, unié

16 Sect{on 3, unit 6+ and Section 4 unit 3.

4
£

Stratigraphic and Geographic Range.---- holfcampfan-

Leonardian. In Texas Goniasma terebra occurs in the Hueco Canon Forma-

. tion of the Hueco Hountains, In New Mexico i1t occurs in the Abo Member,

AHueco Formatzon of +he Robledo and Dona Ana Pountains- Abo-Formation of

tne-Sandia Fountazns Yeso Format1on of the San Andres Mountainsg nnd the . .

San Andres Formation of the Caballos Mounuqins In Arizona it occurs _
in the Fort Apache Linastone Vember, Supal Formution of the Fort Apache o

Ind1un Reservation.
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Crder CAENCGASTROPODA Cox, 1959

Superfamily LOXONEMATACEA Koken, 1889

Family PSEUDOZYGOPLEURIDAE Knight, 1930

 Genus Pa?aeosty]usAHansuy, 1914

¢ Palacostylus (Pseudggygopieura) sp,

| giggnbsis.—-n—.Single spacimen, redium-sized, moderately

h1gh spiféd, with 5, upper whoris eroded away possibly orginaliy 7-8,

. 'regu1ar19 expanding whorls: suture 1mpressed- vhorl brofi}e gently, asym-

metrica1?y arcuatn base gent1y‘rounded, cnorpha1ous aperture, columellar a
Tip, cnd parieta1 incuctura not "gbservable, '
OrnumentatTGn consists of strong trunsverse costae: about

e 12216 costae per whor1 rounded, extend1ng ECross whor? Nucieus not pre-

served,
‘Dimensions (in mm.).~-n- N
: “pleural - number of
. height width- angle whorls
Sileg, 15 T ST
SM27 . 2057 1832 %° 5 ,
| Oécurrence ———— Sectibn 1, unit 5 - Some speciwens occur

- in the upper—portion of the Upper Hueco Lirestone Pember (unit 7}, but

these -are too fragmentury for dEScrlption“pr compar:san.
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Suparfamily SUBULITACEA Lindstrom, 1884
Family SUBULITIDAE Lindstrom, 1884
Subfamily SOLENISCINAE Wenz, 1938

.. Genus Soleniscus Mesk and Worthan, 1861

Soleniscus aff, S. altonensis (Meek and ﬁorthen) |

1873 Macrocheilus altonensis Meek and Worthan, I11incis Geol. Survey,

v. 5, p. 593, p1, 28, fig. 8.

1 i,p“1889 Soleniscus altonensis: Keyes, Am, Hat,, v. 23, p. 423,

. 1889 Soleniscus altonensis: Keyes, Acad,ANat.'Sci;'Phiiadelphié,"
| Pfoe., v. 41, p. 307. ' |

1909 Soleniscus aff, S, .altonensis: &irty, U. S. Geol. Survey,

Bu11 389 p 108 pl. 1 fig 6,

-

Diagnosis ~--- Large, robust fusiform anomphu1cus gféa—Q

- Ltest width’ s?wghtiy greuter than half the ne1ght internal mo]ds suture- A"'
impressed; distinct narrow siphonal canal: vhor? profile convex, rounds

~-smoo*h1y into base: extended base, slightly concave in vicinity of si— .1

"--phpnal ¢anal: aperture ovate; coiume?lar ip with narrow siphona] nctch--—”'

: ddtef Yip unknown,: Ornamentution and growth 1ines not preserved simp]e '

‘.smooth nucleus,

T e e i e S A e

Dirensions (in mm,),~---

height of width of pleural. number 6f_
height width Eggrture -aperture  angle  whorls

Loc. 1-5 .
| W-28a .7 22,76 15.27 15.02 - 11.65,‘ : 55?”‘ 5



}-28u 22 .42

Yexico Soleniscus aff. S. altonensis occurs in ‘the Abo Formation of the .

Mahzqnd Mountains and the Abo and Upper Hueco Limestone'Members;.ﬂpacc“ ;: -

 Formation of the Robledo Mountains.

11.07 9.2 8.17 33 5
4282 19,04 13.43  10.07 10,07 46° 5
Loc. 1-5¢ g
1-62 27,30 17.50 15.48 10.74 69° 6
Loc. 2-7 “
.88 . 12,78  8.32 .90 5.38 68° 3
Loc. 2-16
U113 15,97 8,61 10,05 - 58 4
| Occurrénce,---- Section 1, units 5 and 7 and Section 2,iuni%s |
"7 and 16. |
| Stratigraphic and Geographic Renge.----'wo1fcamp§aﬁ; In Neg: “

.
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Family MEEKOSPIRIDAE Knight, 1956
Genus Meekospira Ulrich, in Ulrich and Scofield, 1897

Meakospira knighti Hinters

1963 Meekospira knighti Winters, Geol. Soc. America, Mem. 89, p. 48, pl. 5,

fid. 8.

Diagnosis.~--~ Smaii, thin shell, high spirad, rapidly expanding.

whorls, body whor1 aporoximately two-thirds shall hpiqht' sha??ow imprpssnd

suture; gently convax whorl profile round: smoothly 1nto sTop1ng, reunded,
anomnhaius base; aperture.ovate, sharply pointed at top, base more roundly
'po1ntnd graatest width bﬁ]Oh middle; outer 1ip th1n stra1gﬁt innor Iio
arcuate gently convex nsar topyi- ornamﬁntation and growth 11nﬂs not pre~ - |

- servad; simple nucleus.

_' Dimensions (in mm.)..-~-- ' o o
| height of width of 'p}eural‘:-ﬁumber?i
heigh;‘ ’width aperture.  aperture angle  whorls
429 907 2.2 - 3 ... 1. i 210 - -:*9
Occurrbnce.wu-— Snction 1, units 5 and 7 ”
Strat1granh1c und Geographic Range. ——m No?fcump1an—Leonard1an

In Tnxas Meskospira kn1qh+1 pccurs 1n tha Cerro A1t0 Formatian of the Hueco

Mountains. 1In New Mexico 1t occurs in the Rbo and Upper Hueco L1m¢stone
' Members, Hu=co Format1on of the Rob]ado Mountains. - In Arizona-it occurs
“in the Fort Apache Limestone Member, Supai Formation of the Fort Apache

Indian Reservation.
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| Class CEPHALOPODA Cuvier, 1797

. Subclass NAUTILOIDEA Agassiz, 1847

Orcer ORTHOCERIDA Kuhn, 1940 |
superfamily PSEUDORTHOCERATACEAE Flower and Caster, 1935
Family PSEUDORTHOCERATIDAE Flower and Caster, 1935 .
-Subfami1y PSEUDORTHGCERATINAE Flower and Caster, 1935

I

Mooreocerss sp,

Diagnosis,---- Intérna1 molds: long, slender,_#traight.conch,
gradually aﬁd reéu]ar]y expanding adorally; subcircular in cross-section,
Sutures almost straight end transverse. Internal characters unohser§551é
; due to poor preservatfcn._

Occurrence.---~ Section 1, unit 5; Section 2, unit 16: andeection ‘

3, unit 6.
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Order NAUTILIDA Agassiz, 1847
-suparfamily TAINOCERATACEAE Hyatt, 1883
Family TAINOCEPATIDAE Hyatt, 1883

Genus Metacoceras Hyatt, 1883

Metacoceras sp. _ _
Diagnosis.---- Internal rolds; medium-sized: nautiliconic, sub-
discoidal, slightly iﬁvoﬁute; Ventrolaterally nodose; sutures form_ﬁroad,
sha1low roundad ventral, }aterai; and dorsal Jobes,
Occurrence,---- Section 1, units 5 and 7 and Section 3, uﬁﬁ; 8.

fbo and Upper Hueco Limestone Members, Hueco Formation.

7



Superfamily TRIGONOCERATACEAE Hyatt, 1884
Family GRYPOCERATIDAE Hyatt in Zittel, 1900

s . s

Stearoceras sp.

ngggggig,———Q Involute, incomplete internal mold with rapidly
expanéiﬁg whor1s:‘whori sections subtrapezoiéal, depressed, flattened
- ¥é£§ra11y and ventrally, Suture as described for genus.

Occurrence,---- Section 1, unit 5. '

F



85

cenus Stenopoceras Hyatt, 1893

Stenopoceras Sp.

Diagnosis.---- Subdiscoidéi, rapid1y'expand§ﬂg adapertura11&, o
compressad, flattenaed latersally, deeply involute, incomp]etg interna1_
rmolds. Suture as described for genus,

;‘ Occurrence.—---lSection 1, uﬁit 5: Section 2, unit 6-a: énd o

Section 3, unit 8-f,
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Superfamily AIPOCERATACEAE Hyatt, 1883
Family AIPOCERATIDAE Hyatt, 1883

Genus new Flower

. Diagnosis,--~- Shell coiled, moderately involute. Sides diverge

from a éént?y rounded umbilical shoulder, moderately convex, édominal

shoulders more rapidly expanding, as in Asymptoceras. Sutures showlsha1iow
lateral 1obe$, sloping Foéwqrd from dorsum to venter, venter with broad
éha]low but conspichous Tobes. Siphuncle'unknown. Surface features- n -
unknown “the shell is clearly devoid of any prom1nent nodes or r1dges.. )

: Discussion, —~-- Th1s new genus 15 known from a s1ngTe rather
.imperfect spec1men which fits 1nto no known genus.- It has the genera? '

”{‘shape of Asymptoceras, but is more invelute, the lateral faces are more

. flattened, the venter is flattened and there are ventra} and 1atera1

Jobes, Librovitchiceras is similar in the lateral and ventral Tobes, ‘and

‘the f]atten1ng of the ventraT face, but the whorﬂs are. Tess rap1dly en~

‘1arg1ng, the shell is scarce?y involute, and the 1atera1 faces are hIQher.‘.:
. Genus' new and species new. Flower

Description.~~~- Tﬁe type is a coiTed‘she11 a spiral of 130 mm.,‘
in wh1ch the shell helght increases in the last half whorl from 48 to 58 mm.
with an umbilical opening of 22 mm. In the 1ast whorl the she11 increases
~ from a height of 24 to 58 mm.; evidently nearly half of the preceding whorl -
is eﬁc1ose& in an jmpressed zane, Sutures show Iateralllobes;'and.aéain' -
lobes on fﬁe slightly convexAvéntraI face; Addra11y cameyrae become 10 mm.
long on the fenter, but at the bése of the vaing chambef'there is a poorly

preserved - region in which several crowded septa to be present; they are



v ‘ - ‘ @ . 87

‘somewhat ambiguous, bqt if rea],_show a reduction of the‘Tatéralilobes;
Only part, perhaps less than half of the ventral face-is:fé-.
tained. It may well be that where the lateral height of thé whorl is
40 wm,, that tﬁe Qentra1 face may have been 45-50 mm._fn width;A_The
type preserves'onIy one side of the shell; appafent!& septa and siphﬁnc?e
havg.been destroyed. | . o o
- Occurrence, ~--- Section 1, unit 5. Abo Meﬁber,-ﬂueéo;Férmation,

" Robledo Mountains,

4



R i s B B il ki o b a2 i

b S

B

moeld. with rapidly expand1ng vhorls: whorl section renifbrm,

" yentrally, more narrowlj

' ' T e

cuperfamily CLYDOHAUTILACEAE Hyatt in Zittel, 1900..

" pamily LIROCEPATIDAE Miller and Youngquist, 1949

cenus Liroceras Teichert, 1940

tiroceras SD.

I

_Diagnosis ——— Nauti]iconic subglobose, incomplete interna? .

broadiy reundéd

rounded laterally, 1mpressed dor5u}1j, suture as

'described Tor'genus

QOccurrence. —--~Sect1on 1 unitrﬁ.

i LG

e b o o



b . -
Family EPRIPPICCERATIDAE Miller and Youngquist, 1949 .
genus Ephippioceras Hyatt, 1884

Ephippioceras sp.

Diagnosis,---- Nautiliconic, subgiobos&,'incompTQte internal mold,

‘

rapidly exbanding adorally; wharl section reniform, broédTy roundad ven-

. trally and laterally, impressed dorsally: suture éé described for genus. -

Occurrence,---- Section 1, unit 5. .

P

89



subclass AMEONOIDEA de Haan, 1825
" Orcer MBONOIDEA de Haan, 1825

syborder GONIATITINA Hyatt, 1884

superfamily AGATHICERATACEAE Arthaber, 1911
:"Fami?y PEéRIﬂITIDAE ¥i1lleyr and Furnish, 1940

_Genus Properrinites Elias, 1938

Properrinites denhami Miller and Furnish

- 1940 Properrinites boesi denhami Miller and Furnish, Geol. Soc. America,

Spec. Pap. 26, p. 141, pl. 33, fig. 5, text fig. 39C.

1957 Properrinites boesi denhami: Millér and Furnish, ig_ﬂoore:Treétiﬁe,

Pt. L. p. 53, fig. 61A.

|

1963 Properrinites denhami: '1oyie,'Udpub, Ph.D. Thesis, Univ. Iowa,:p;

o 87-95, p1, 1, fig. 6-8: pl. 3, fig. 3-5: text fig. 4C, D3 5B: 9. o

. . - - . . N . * N
Diagnosis.---- Based on two specimens, one in block of Timestone
and the -other aﬁ a1mosﬁ complete phfagmacone, intarnal molds, septate"

throughout. Conch uniformly roundad on venter and flanks,. Venter braadly

4%{f§unded;,whor1§ moderately 1mbre§sed. "Moderate1y sized umbiTicus,.bduhded -

vby'rpunded shoulders and umbilical walls. Surface marked by straight,
" broadly rounded; transverse ;onstrictibnﬁ. L :

External suture as described by Mf11er and Furnfsh (1940) and
Foyle (1963). Based on information derived from Miller an& Furnish (194ﬁ),
and Moyle (1963), and obserVaéions. ‘ | . o

Dirensions (in mm.), --m- Hd measurements available, due to

snacimen being {n possession of Dr. Furnish at University of Towa. .
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Cccurrenca . ---- Section 1, unit 5¢ ané Section 3, unit 85
Stratigraphic and Geographic Range.---- Wolfcampian, In Texas

properrinites denhami occurs in the Lenox Hills Formstion of the Glass

rountains+ the Alta Formation of the Chinatl Vountains: and the Hueco
Canyon Formation of the Hueco Mountains. In New Mexico it occurs in tha

Ibo Member, Hueco Formation of the Robledo Mountains,

?

;

i



Suborder PROLECANITINA MiTler and Furnish, 195 _
Superfamily MEDLICOTTIACEAE Karpinsky, 1889
Family MEDICOLLIIDAE Karpinsky, 1820

Genus Akmillaria Ruzhencev? 1940

Akn111er1a huzcoensis (MiTler and. Furn1sh)

1940 Artinskia huscoensis’ Miller and Furnish, Gnol Soc. America, Spec

Pap. 26, p. 48-49, text fig, 8C, pl. 3, fig. 1-3. y

1949. Akm1?]°r1a nuecoens1s Ruzhencey, Acad Sci.

U S.S.R.,;Paleont._-.:
Inst., Pub., v, 19, p.129-131, pI. 9, fig. 7-8 'tekt"fig.VESb.
) 1963 Akm1119r1a huacoensis: Moyle, Unpub. Ph, D. Th°515 Univ Iowa
p. 255~257, pl. 9, fig. 1, 5, 6.

S

D1agnoszs ———— Baspd on an incomp?etn STnGTP snac1men an interna?
Z14Jnas3s.

- mo?d septate tnroughout Dwsaouda] conch, s]1ght1y fTQttened 1atera1?y

' sma]? opan umbilicus; nnarTv Dnra11n1 1atera1 zonns roundnd vantro?qtera?

“zones; Prominent madia? oroovo on vnntra1 sida;

; whorls attpnuate dor5u11y.
. Each sidp of ventral groove bears a raw of promxnﬂnt rounded

- nodes confinad primarily to V°ntra? s1dn of conch, Nodas are oqual?y -

snaced and }atera?1y offsnt 's1ightly ob11que at fu}1 maturity.

Externa? Suture as dascribed by Miller and Furn}sh (1940}

Basnd on information derivad from #i1ler and FurnTSh (?940) Moyle (]963)

and observation.

9z -
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Dimansions (5n mm.).~-—-"

haight width

Loc. 1-5¢
4-35 59.43 17.23
Occurrence.---—&Séction 1, unit 5c. ‘

Stratigraphic and Gaographic Rangg.---~ Yolfcampian. In Texas

E gkmi11éria huecoensis occurs in the Huaco Canyon Formation of the Hueco

Mountains. 1In New Mexico it occurs in tha Abo Member, Hueco Formation,

of.tha Robledo Hountains. S

?
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(lass BIVALVIA Linne, 1758

order NUCULOIDA Dall, 1889
superfamily NUCULACEA Gray, 1824
Family NUCULIDAE Gray, 1824

genus Nuculopsis Girty, 191

 "Huculopsis levatiformis (Walcott)

1884 * Nucula levatiforre Walcott, U, S. Geol. Survey, Mon. 8, p. 241,
pl. 22, fig. 1, . o o

"1909 Nucula levatiformis: Girty; U. S. Geol. Survey , Bull, 389,‘p"z4";ﬂ "
pl. 10, fig. 7-8. | o |

1942~ Nucula levatiformis: Clifton, Jour, Pa]éontalogy,'v;'1§; n. 11,
p. 693. | '

-

1952 Palaconucula levatiformis: Chronic,}GBOf. Soc. America, Bull,, S‘ﬁl.

v. 63, p. 138, pl. 6, fig. 4-9.

1953 Huculopsis (Palseonucula?) aff. N. okawensis: Valter, Jobr.

 Paleontology, v. 27, n. 5, p. 694, p1. 73, fig. 9-10.

1953 Palaeonucula cf. P, levatiformis: Chronic, Geol. Soc. America, -

Fem. 58, p.'151-152, pl. 33, flg. 2.

1953 - Paleonucula levatiformis: Newe1],'et. a}., Freeman and Co:, pl, 22,

Fig. 15.

1963 Palasonucula levatiformis: Winters, Geol. Soc. America, Mem. 89,

p. 49-51, pl. 6, fig. 4-7.
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1967 Palaeonucula levatiformis: Mayou, Bricham Young Univ., Geol.

Studies, v. 14, p. 118, pl. 1, fig. 10.

‘5969 Pslaconucula ievatjformis: Yancey, Palegbios, n, 8, p. 6;'fig. 18-20.

Diagnosis.---- Very small, evenly convex, sabtr1gonq1 nuculid,
sowewhat ]onger than high: hinge margin strongly convex: anterior margin
cently convex; posterior margin flat: ventral margin strongly convex less
than, dorsal marg1n rounding into anterior margin and weeting pcsthr1or
margin at obtuse angle. Beak pointed, opisthagyre, not strongly incurved.

- ‘Ornamentation consisting of low, evenly spaced, fine coﬂcenfric

lirae, Concentric growth constrictions present near ventral marginé of :"'

. some sh¢11s

Taxodont centit1cn Interiors of valves not observad due to

lack of frée valves, Based on information derived from Chronic (1952),

Winters (71963), Mayou (1967), Yancey (1969}, and observaiion.

- Dimensions (in wm,) .-~~~ ' ;‘ E ::': r"_.ng s
Jength  height . thickness valve L
M-36a 5.9 420 3.22 both
w3b - 7.46 6.65 . 3.87 both
-3¢ 1092 " 9.60 4.00 | 1eft'__
| gggggrgnce e Section 1, Units 5and 7. - B
§§r§§igraphic and Gaographic Range,---- Upper Hdif;améian- ‘

Guadtatupian. In Texas Nuculopsis levatiformis dcclirs in~€eréoy&1tovF0rmé-"

~tion of the Franklin Lountains tha B1aine and Dog Creek Formationslof the

north portion of the state: and the Pustler Formation of the Rustlor Hills..

In New Pexico it occurs in the Hidd]e Hueco Limastone Member Huaco Formation
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Alof the Dona Ana Mountains: the Abo end Upper Husco Limestone {embers , Hueco
rormation of the Robledo Mountains: the Yeso Formation of the Chupadera - |
vesa and San Andres Hountains- the San Andres Formation of the Fra Cr1stobd1
snd Caballo Mountains: and the Getaway Fember Cherry Canyon Formntion of
Athe Guadalups hountgins In Arizona it occurs 1n the Fort Ppache Limes tone
vember, Supa1 Formation of the Fort Apache Ind1an Reseert1on nnd the Kai-
bab Formation at Walnut Canyon. In Nevada it occurs 1n1he Bird Sprﬁng
Formatxon of the Arrow Canyon Hountains: Lower Rrcturus Formation of the
”_Butte Mountains: the Middle and Upper Arcturus Formation at Rib Hitl-Murry =
l Surmmit: Arcturus. Format1on at Ward Mountain: and Lorqy Formation of the Butte
vountains and at I1lipah Gorge, It also occurs in the Copacabana Group of

" Peru.

* -
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Firmily NUCULANIDAE Adams and Adams, 1858

cenus Paleyoldis Lintz, 1958

Paleyoldia subscitula {Meek and Hayden)

1858 Lleda {Nucula) subscitula Meek and Hayden, Albany Inst;, Trans., :

v, 4, p.“79.

1265 Yoldia? subscitula: tMeek and Hayden, Smithsonian Contr. Knowledge,
v, 14, p. 60, pl. 2, fig. 4. B |

1891 Yoldia subscitula: Wiite, U. 5. Gepl, Survey, Bull, 27,'9;‘27,
pl. 4, fig. 4, | " o S

1900 Yoldia subscitula: Beede, Kansas Geol. Survey, Rept., v. 6,
p. 152-153, pl. 20, fig. 8. S D

. '1962 Yoldia subscitula£ Hudge and Yochelson, U, S.ueeéT.!Survey;\ﬁfof. t:,
Pap-. 323, p. 87, pl, 15, fig 14-15. - .

-~

- Diaggggjg_—;-- Sma3] internal molds, moderately convex in umbonn} '.3
1:recicn f1atten1ng posterioriy, longer than high: dorsa? mdroin kee]ed |
..strnight to s?inht1y convex dnterior to b&aks- anterior margin shurp1y
‘rounded: ventra? margin boradTy, uniformly convex: poster1or mqrg1n sharp?y ‘
ronﬁded s1nuute _ .g;

Beaks swa11 pointed incurved directed poster10r1y protrudinc
above dorsal margin, and nearly centra11y located, Ornamentution-and inter-.‘

-'nal features not observable.
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Dirensions (in mm.}.----
length height thickness vafve

Loc. 1-5 U T
4-375 o em 428 2.10 both
w-3% nee 6. 2.8 both
w.37¢ - . 13,35 7.58 4,62 both

}0ccurrence «e-- Section 1, unit 5,

Stratigraphic and Geogrnphic Pange,—--- uolfcnmpian PéTeyOTdia

‘subsc1tu1u occurs in the Lower Permian of tha Midcontinent region In
»0k1aﬂomn it occurs in the Luta Formation., In TExas it occurs in the Grape
Creek’ Formation of the. north-central portion of the state In Neﬁ ﬁexico

it occurs in the Ebo Vewber Huaco Formation of the Rob}edo Mountains.

il

i
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orcer MYTILOIDA Ferussac, 1822

sUperfami1y)PINHACEA Leach, 1819

Fenus

' ye58

1860

1872'
1875
. Yees.
- pl. 28, fig, 1-2.

.

1886

* fanily PINNIDAE Leach, 1819

Pteronites M'Coy in Griffitn, 1844

Pteronites peracuta {Shumard)

Pinna peracuta Shumard, Acad. Sci, St, lLouis, Trans., v. T,

p. 19. .

Pinna adamsi McChasney, Desc. Hew Spec. Pal, Foss., p. ?4.

‘Pinna peracuta Shumard: -Meek, U. S. Geol. Survey Nebraska, p. 198,

pl. 6, fig. 11,

‘Pinna peracuta?: WUhite, U, S. Geog. Geol. Survey W, 100th Mer.,“

Rept., v. 4, p. 151, pl. Tj, fig. 5.

~

Pinna Péracuta: White, Geol. Survey Indiana,-i3tﬁ Rept., p. 145i‘ -

Pinna peracuta: Heilprin, Proc. and Coll. Hyoming Hist. and Geol, -

Soc., v. 2, pt. 2,.p. 272, fig. 12, p. 273, fig. 12,

Pinna barﬁcuta; Heilprin, Second Geol. Survey Pénnéyi&ania, Aon,

" pept. (1885), p. 455, p. 444, fig. 12, p. 454, fig. 12,7

1892

- 1894

Aviculopinna peracuta: Hyatt, Boston Soc. Nat. Hist., Proc.,.

v. 75, p. 388, -

Pinna peracuta: Derby, Jour, Geology, v. 2, p. 485.
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1695 - Pinna peracuta: Keyes, Missourl Geol. Surv., v. 5, p. 116, pl; 45

- fig. 2.

| 1899 Pinna peracuta: Girty, U. S. Geol. Survey, 19th Asn, Rept.,

e b gt A S e e

pt. 3, p. 579.

1500 Pinna peracuta: Beede, Univ, Geal, Survey Kansas, Rept., v. 6, .

p. 144, p1. 17, fig. 3, 3b.

1903 Aviculopinna ? paracuta: Girty, U, S. Geol. Survey, Prof. Pap. 16,
p. 432-435,°p1.- 9, fig. 1-2. - |

1909.- Aviculopinna ? peracuta: Girty, U. S. Geol. Survey,_Bui].-BBQ,
p, 77-78. ' |

3

1921 Pinna peracuta: P?uwmer and Moore, Univ, Texas, Bu]l 213‘, p 166; .

181, pl. 24, f19 21.

T2

1929 Pinné peracuta: 38065, Jour. Pa1aontology; v.'3, n. 3, p. 247..

5"1932K Pinda_perécuté; Fedotov Russia Ves Ceo1 Ob ed., Trudy, v. 103
p. 93, pl. 10, f1g 9 11, (1n Russian)

"1942 Pinna peracuta: Seaman, Acad, Sci. Pennsylvahia, Proc., V. 16,

p. 74, _ -

1944 Avicu]op1nna peracuta Shiwer and Shrock, Index Foss. N. America,

p. 387, pl. 150 fig. 8-9.

1951~ Aviculepinna peracuta: Chow, Peﬁnsylvania Geol, Survey, Bull, G 26,-

0. 6-9, 12, 26, pl. 3, fig. 5-6.
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Aviculopinna peracuta: Mudge and Yochelson, U. S. Geol, Survey,

- Prof, Pap,.323, p. &7, pl. 15, Fig. 27,

Aviculopinna peracuta: Simpson, S, A, S. 6, S.; Ann, Field Trip, |

Copl. 12, fig. 2.

.Av1cuiogjnna peracuta: Updegraff, M, S. Thesis, Bowling Green Staté

Univ., Ohio, p. 73-74, p1, 5, fiqg, 14,

.Diag nosis ~--- Large, extremely Tong anc narrow, §ubtr1angu1ar-
'1n out11ne strong?y convex, Hinge 1ong, straight &ith appearance of keel:

unter1or and posterior marg1ns not preserved in specirens dorsa] margin

= Tong, straight ventral murgin Tong stra1ght slight1y convex,

Cross- sectien unterior1y subc1rcu1ur becoming posteriorly eI]?p—
" tical. Ovnamentation consisting of faint, rdd1ating 11nes and fine even?y

quced concentrﬁc grovth Tines She?I composed of tvio }ayers

s

Dimensions (in mm,  JRRR - o T ~
R " Jength  height  thickness  valve . |
oloe X5 o . L
Cw3ea 0 53.62 - 23.40 1518 both
Cwe3gg a0 2337 17.02 botn
W-38K .. R 61,12 36.30.__ . both -
Log. 2.7 I |
N-89a 46,70 37.12 31.92  both
Loc, 216 . | |
H-114a 88.20 35.40 30,52 both
Wl 4735 30.30 23.38 both

Qccurrénce.-f-- Section 1, units 5 and 7: Section 2, units 7

and 16: and Section 3, writ 6,
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Pteronites peracuta ocecurs in the Upper Pennsylvanian and Lower Permian of

'ha Midcontinent region. In Oklahoma it occurs in the Luta Formation. In Texas
- it occurs in the Waldrip Member, Harpersville: Camp Colorads Liw&stone
" ustts Creek Shale, and Santa Anna Shale Members, Moran: Bead hountain; Wild-
| cat Creek and Jim Ned.Sha1e Members, Admiral: Grape Creek: and Talpa Forma-
tions of the north-central portion of the state: Cerro Alto Formation of

the Hueco Mountains: and Cerro Alto and Alacran Mountain Formations of the

'i Franklin Mountains. In New'Hexico it occurs in the Abo and. Upper Hueco

Chand

" {imestone Members of the Robledo Mountains and the. fbo Form&tjbn of the
- Sandia and Manzano Mountains, and Chupudera ‘esa., "Outside-{he United.States
5 it occurs in the Curbon1ferous and Permian of South Americu and The Perniun .

- of the Donetz Basin, Russia,

LI
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ardar PTERICIDA Hewell, 1365

superfamily AMBONYCHIACEA Miller, 1877

Family FYALINIDAE Frech 1891

" genus Septimyalina Rewell, 1942

e e i e s it

Septimyalina burmai Newe]?

1858 7Thyalina apacﬁesi Marcou: Geol. North America, p. 44, pl. 7, fig. 6.

1909 Myalina apachesi Girty: U. S, Geol. Survey, Bull, 383, p. 81, pk. 9,

fig, 6-7.

1942 Hya1ina‘apécheé%f:fC}iffon,;Jour.'Paleoﬁtolggy;'?. 16, n. 1), #1.-102,
fig. 3-4. | o

. 1

1942 Septimyalins bﬁﬁmai Newell: Kansasvﬁeol; Survey, Rept., v.,lDQ l.A
pt. 2, p. 67-68, p1. 12, Fig. 1-6. |

-~

1953 Septimyalina cf. 3. burmai : Chronic in Nehel1 et, u1., Geol
_Soc ﬂner1ca, ?em 58, p 158 p1 34, fig. 1-2.

. 1962 Septimya]ina burmai- Newell, in Mudge aﬂd Yoche1son U. S. Geo]
Survey, Prof. Pap. 323, p. 88, p1. 15,-fig. 21. S

1569 %Walina Egrm1ana: S1mpson S A S. G. 5., Ann Fie?d Tr1p,

p1. 1, figﬁ 4.

Djagnosis.-~-- Large to medium-sized length equal to width,

——— 2 o o

acline. to prosocline, shell thick, anterodorsaT anoie acutes hinge Tine

stra1ght anterior margin slightly concave, pqrallel u1th broadly roundad




104
posterior margin, anteroventral angle acute: ventral margin broadly roﬁnded;‘
dorsal margin straight: beaks terminal, incurvéd, distortad; umbonal vridge
distinct, anterior side curved under. | V "‘ |

Valves ornamsnted by prominaent, ragular growth Tame11ag, which
“are projected as short; hemicylindrical spines in unworn specimens.’ Inter-
‘_‘”na1 characters unobservable in spacimens. '

Dimensions {in mm.).,~~-~

length height thickness  valve :'

?-n Loc; 1-5

202 . 3842 17.30 1460 . both
a0 © &.72 . 26.58 . 17.83 . both.
Loc. 2-16 | | | |
CWMs . o< 348 1652 23300 both
W-16e . 26.20 1552 11.88 - both o
Occurrﬂnce.ﬂ—a~ Section 1, unit 5; Sect1on 2, unxfs 7 and 10,
- and Section '3, unit 6 _ .1\ _
Strat1granh1c and Gooargnh1c Range.-—-— V1rgi1?qn—teonard1an.

“Smptimya11nu burmai oécurs in the ‘Uppar Ppnnsy1van1an ‘and’ Lower Perm}an of o

'the Midcant1nent region. In Texas 1t occurs in the Camp Co]orado Limastane
und watts Creek.ShaTn Members , Voran- Sndw1ck- and Santa. Anna Branch Forma--
‘t?OnS of the north central portion of the s*at»* Hubco Canyon Cerro A1to,
“and ATacran 4ounta1n Formations of the Frank11n wountaans and ths Blaine -
'and Dog Crask Format1ons of thp northern portzon of the state ‘In Naﬁ
fexico it occurs in thD Abo Hﬁmbnr, Hueco Fcrmatxon of the Roblado Naun;ains;
Abo Format?on of the Sandia, Manzano, and Chunadara Mountains; Yeso Forma-

tion of the Chupadsra “esa and the San Andres ! ounta;ns, and the San Andres

Formation of the Chupadera HMesa and the Caballo Haunta1ns. 0uts1de_the‘

‘Unitad Statas it occurs in the Copacabana Group of Paru.
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" superfamily PTERIACEA Gray, 1847
Family BAKEVELLIIDAE King, 1850

"genus Bakevellia (Bakevellia) King, 1848

Bakeveliia {Bakevellia) sulcata {Geinitz)

1856 Gervillia sulcata Geinitz, K. deut Akad. Nat. Zu Halle, Nova Acta
Leapoldina 41, Abt. 2, n. 7, p. 33, pl. 2, fig. 16,

E 1868 - Gervii?ia sulcata: Golowkinsy, Vseros. Mi“.Obht-’ v. 1, p. 376,

pl. b, fjg; 2.

‘_ 19@9 Pteria sp.: 'Girty, U, S. Geol, Sﬁrvey,'Bd]].;389,‘F. 79,

} 1944 Pieria? sulcata: Shimer and Shrack, Index foss. N. America, p. 391,
p1. 152, fig. 1. | B |

~ 1952 Bakevellia sulcata: Chronic, Geol. Soc. Americd, Bull,, v. 63,
" p. 143, p1. 7, fig, 6-9, |

~

- 1963 'BakeveiTia sulcata: .ﬁinte?g,iﬁenl. Spc.:Amefiga,_mém;‘89!kgf §2r53,' _'
S opl. 7, fig. 2-4. S -
D1agnosis —— SmaTl oblique inequiva!ved pteroid - Long hinge 1ine
% :.strnight anterior margin gently convex curving smoothly into byssa1 sinus -
which rounds inte convex ventrui marging posterior margin strongly concava.

lbeTow hinge forming sharp posterior wing forward, strongly convex buckward
smoothly curving into ventral margin lLeft valve transverse]y strongiy con-
vex, posterior auric]e f]nttened daep anterior su]cu; wh!ch extnnds Trom
anterior side of umbo to ventral margin; sulcus diverges gradua]]y with pos-

terior margin sTightly verticaT to hinge, bounded by distinct, rounded ridges.




T-Lower arcturus Formaticn of Dry Mountain.

106
Right valve less convex; sulcus lacking, nearly vertical groova present op- '
posite posterior margin of sulcus on left valve: véntra? margin slightly

dorsal of left ventral margin in anterior half of she]T Right valve smaller,

' 1ess convex, thinner, not as often preserved as Teft valve. Ornamentation

f'_ consisting of regu]ar, fine growth lines,

Smooth, moderately wide hinge area, depressed betwean bordering ridges.

tow beaks, erthogyre, incurved left beak, right beak less so. Dentition

"‘aﬁd muscle scars not observed in specimens available,

Occurrence.---- Section 1, unit 5; Section 2, units 7 and 16; and

’Sectien 3, un-sts 6 and 8,

Stratigraphic qnd Ceographic Range ,=—-- Wa]fcampian Leonarﬁian lIn .

?‘V79xas Bakevellia (Bnkeve11ia) sulcata occurs in the Huaco Canyon Formation

of the Frank1lin Mountains. In New Mexico it occurs in “the Abo Member, Huacof
5: Formation'of»the Robledo Mountains. In Arizona it occurs in ihe.Fort Apaché'j‘

Limestone Member, Supal Formétion of the Fort Apacha Indian ReéerVation aﬁd ,
."the Kaibaﬁ Formation of the Na]nut Canyon.reﬁfon In Nevada it occurs 1n

- the $iddle and Uppar Arcturus Formation of Rib Hili»ﬂurny Summit ané the ‘
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erfamily PECTINACEA Rafinesque, 1815

Ferily AVICULOPECTINIDAE Mesk and Hayden, 1864
- sybfamily AVICULOPECTIHINAE Feek and Hayden, 1864

A_ cenus Aviculopecten F'Coy, 1851

Aviculopecten girtyi NewelY

] - i87? Aviculopecten mccoyi: White, U. S. Geog. Geol. Survey . 100th
Mer., v. 4, p, 149, p1. 1N, fﬁg. 2. ‘ L -

f 1909 Peltopacten vanvieeti: Girty, U. S. Geol. Survey, Bull. 389,

. p. 86-87, pl. 9, fig. 5.

11938 Aviculépecten girtyd Newell, Kansas Geci;.Survay, Rept., v. 10, ’
pt'"’ll, p. 58,:p1. 5, f.ig. 4. L _I- . . L .

1944 Aviculopecten girtyi: Newe?] in Shimer and Shrock Index foss. N..

Arevica, p. 401, pl. 159, fig. 23. = - . - o

~

1953 Aviculopecten girtyi: HNewell, et,_a?.,_Freeman and.EO., P1. 22, fig. 3.

L]

1953 Aviculopecten girtyi: Ciriacks A, bus Nat. distury, Bu]]., )
‘v. 125, art. 1, p. 47-48; p1. 6, fig. 5-7, 9. '

N

_ | "f Diagnosis —ile The specimans 1n the. co?1ect1on arﬂ 1ncowp}ete C
'and fragmantuhy. The fo?iowing 1nforwation is from Newel] (1938) |

... . large . . . : acline, orbicular- Teft valve mcderately
ventricose, subhem1spherﬁca1 with Targe subequal auricles:
umbonal folds nearly straight, the antérior one beilng parti—
cularly prominent and curved outward almost imperceptibly;
anterior sulcus deep and broad, posterior one shallow, and
narrow with its axis quite close to the body of the shell;
shell body ornamented by costae of three distinct sizes
corresponding to the oldest three ranks of costae later
-costqe are scarely differentiated . . . :

Occurrence.---- Section 1, unit 5 and Sectian 3, unit 8

—

t
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Stratigraphic and Géographic Range.---- Holfcampian-Guadalupian,

£ Texas Aviculopecten girtyl occurs in the Yord Formation of the Glass Moun-

2ins and Dog Creek Formation of the northern portion of the state In Hew
iéxico i+ occurs in the Abo Vember, Hueco Formation of the Robledo‘Mcunfains;
g}bo Formation of the Fanzano Mountains: San Andres Formation of theICabal?o»T
;and Szn Andres Nouﬁta{ng- aﬁd Getaway lMember, Chﬂrty Canyon Formation of.
fine Guqdalup; Mountains, In Arizona it occurs in the Kaibab Formation

f1n Utah. it occurs in the Grandeur Member, Park City Format1on in Horseshoe
Etanyon. In VWyoming it occurs in the Grandeur Member, Park City Formatiun

s+ Fontenelle Creek,

e
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{74 Aviculopecten corveyana White, U. S, Geog, Geol. Survey W, 100th

Mer., Prel, Rept, Inv, Foss., p. 21.

(-1&77 AvicuTopecten_coreyanus: Hhité, U. S. Geog. Geol. Survey W. 100th
. Mer., Rept., v. 4, p. 147, pl. 11, fig. 1. . |

7
.

. 4895 Aviculopect;n coryanus: Keyes, Missouri Geol. Survey, Rept.,

v, 5, p. 113,

" 1909 Deltopecten coreyanus: Girty, U. S, Geol. Survey, Bull. 389,
" p. 87-89, ' - L

1938 Aviculopecten? coreyanus: Newell, Kansas Geol. Survey, Rept.,

v, 10, pt. 1, p. 59, pl. 5, Fig. 1-2. -

Diagnosis.---- The specimens in the co11acti6n are fncdmp?eté. The-

;ffo1lowing information is from Newell (1938):

. .- large, acline, orbicular, with an extraordinarily long’
. hinge wmargin . . .: umbonal slopes, particularly the posterior
c.one, -poorly defined: anterior sulcus well .differentiated, the
~middle of the auricle: shell surfacé of the left valvé orha- . -
" mented by a large number of intercalate closely spaced costae -, ... "
Pight valves are lacking in the collection and the fellowing information ©°

+ - 15 from 61wy (1909): < s e T e

This is considerably less convex than the left, but by no
reans entirely flat, It has almost the same shape as the
other, the byssal sinus being not as deep as in som2 species,
The surface . . . is destitute of any radial markings but ‘
crossed by fine lines of growth, some of which are sublamellose. .

Hinge and internal characters nét observable in specimens.
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Dimensions (in rm,}, -~~~

hinge.
length  height length valve
Loc. 15 .
W-41a C33 27.08 23 - left
Occurrence,---- 'Se;tion 1, unit 5,
Straticrnphwc and Geographic Range,---- Wolfcampian- Leonardian

In Hew Mexico Av1cu1opecten7 coréyanus occurs in the Abo Hember Hueco

.Formation of the Robledo Mountains Abo Formation of the Sandia and Hanzuno

) ,”ountn1ns and Chupadera Mesa: the Yeso Formation of the Chupadera Vesa

qnd the San ﬂndres Pountains' the San Andres Format1on of the Chupadera
?ﬁSu and the Fra Cristoba] Mountuqns, and the Getaway Member Cherny :

. Canyon Format1on of tne Guada1upa Mountains,

r
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‘Genus Limipecten Girty, 1504

Limipecten sp.

Diagndsis.—--é Medium-sized, acline, pectinoid, valve with
_intercalate costae, crossed by the deges of regular lamellae which swing

downwérd toward the margin between costae in shorf, flattened, pointed :

projections similar to those present on Acanthopecten, becoming more
numerous and prominent on posterior portion of sheli.‘ |

Dimensions (in mm.).-—--

' ‘ hinge
length- height length
e, 15 |
W-54 . 2132 2185 4.4 .,

Occurrence.--~~ Section 1, unit 5,
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- order TRIGOHIOIDA Dall, 1889 |
superfamily TRIGONIACEA Lamark, 1819

Family MYOPHORIIDAE Bronn, 1842

.Genus Schizodus de Verneuil and Murchison, 1844

Schizodus texanus Clifton

o
7

/

1876 Schizodus wheeleri: White, U. S. G2o0). Geog. Survey Terr., Second

pivision, Powell's Rept., p. 91,

1877 Schizodus wheeleri: Unite, U. S, Geol. Geog. Survey W. 100th

verid., Rept., vi 4, p..156, pl. 11, fig. 6. .7 -

1909 Schizgdus wheeleri?: Girtj, U.S. Geot, Survey, Bull. 389, -

b, szraa, 01. 10, fig. 6. MO

1942 Schizodus texanus Clifton, Jour, Paleonto1ogy,'v. 16, n, 11;

! .

p. 691, pl. 101, Fg. 20-28, pl. 102, fig. 10-13.

- 1952 Schizodus texanus ChronTc Geol. Soc. America, Bull., v. GB,{Z

b.“143, 51 70 f1g .

g '1973 Schizodus texanus Hewall and Boyd, ﬁm Mus . Nut Histony, Bui]., _

154, art. 2, p 116 N7, fig 134, c 137, n. 10 - 52 53

' Diagﬁdsis.;—?- Hédium—sized, trigonal in out]ine;~moderate1yw"
conve#, most sﬁecimens interﬁal’mo1ds; short, aféﬁéfe'cardinaT margidﬁvg
anterfor méréin circuiar'curving‘into arcuate ventral ﬁargin;'postériér u
margin 6b?ique1y truncated; slightly convex; Higﬁ umbos, beaks pointeé;
" strongly incurved, opisthogyre; s!fght umbbna? ridge; anterior regipn of

~ shell strongly convex witﬁ flattened posterior region. -
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3 Ornamentétion consisting of fine, regu1ar,‘thcentrié iirae;

, not pfesent én internal molds. Dentition not readily describable, pro-
] bably as described by Clifton (1942)7 -Anterior“ﬁu;c1é scar modarate in’
2 _ gize; posterior_muscTe scar of same size; simple paliial Tine. ' |

Dimensions (in mm.).---- ' |
; 1ength height ©  thicknsss™  valve

. loc. 155

L wea3a L 26.50 21.50 13.92  both

. W-43b 33.77 25.27 16.53 both _' ,
LoM3d. 2577 19.7 1367 botn. '

w3 ' 29.33  22.30 © 13.27 - both -

- Loc. 2-7 | | | ' | L
ﬁ”- wlgia - 27.35  22.07 - 15.58  °  both

a8 1840 13.87° 9.17 - " both .
e 20.15 17 C11.05 both :15' S
L locr e R
SRRV 2090 1867. 0 .36 both
| Oécurreﬁce;—~-- Section 1, units 5 and 73 ée&tion'z,'dnitg
'i and ?G:Eéhd Seqtion 3, un?tlﬁ. . -';' o’ o i_ ol _:' ‘ﬂ. @f“

- Stfatfgrhphic and Geoqraphic:Range;—-;~ Wo}fcampian-ﬁuéda1upian,

Schizodus texanus occurs in the Chase Group of Kan§a§. In Texas it occurs .
~in the Ta?ﬁa Formation of the nofth—central portion df ﬁhe state§ Cerfﬁ _
Alto and Alacranlwountéin Formations of ths FrankTinhMpﬁntains; and B]afne
and DoQ breek Formations of the northern portion of the siate. In‘Néw
Hexico if occu}s in tha Abo and Upper Huzco Limestone ﬂembefs,.Hueco' '
Formation of the Robledo Mounta%ns; Abo Formation oflthe Sgndfa and Manzano

Mountains: Yaso Formation of the Chupadera Hesa, the Fra Cr}stobd1, and -
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Sen Andres Mountains: and San Andres Formation of the Chupadera Mesa and
the Fra Cristobal, Caballos, and San Andres Mountains, In Arizona it -~
cccurs in the Kaibab Formation of the Walnut Canyon rzgion and San Andres

Formation near St.-Johns.

o,
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order VENEROIDA Adams and Adams, 1856
Superfamily CARDITACEA Fleming, 1820

am11v PEPFOPHORIDPE van de Poe1 1959
sUbfam11y PERPOPHORINAE van de Poel, 1959

Genus Permophorus Chavan, 1954

PermophorUS'aTbequus (Beede)

1902 P1europhorus sp Beede, Oklahoma Geol, Survey, Ist Bian. Rept.,
Adv, Bu??., p. 9 pl. 1, fig. 4. o d

V".~:1907 Piéurophorus?_albequus Beede, Kansas Univ.'Sci. Bul}.ﬁ_é. 4

p. 160, p1. 6, Fig. 8.

?907, P]europhorus'? albequus Tongus Baede, Kansa\s, Univ, Sci.Bull,, v. 4,

p. 162, pl. 6, fig. 9.

" 1940 Pleurophorus albequus: Newell, Geol. Soc.'Amgrﬁca;'BulT:, ﬁ;:ﬁ},

p. 298, pl. 3, fig. 1, 4-8, 14, 16-18.

ff5194ﬂ';P1éurdphorﬁs a1bequg§_}ohgﬁéz'Néﬁé11,'Géol.JSécébﬁﬁériba;.Bulill’
v. 51, p. 300, p1. 3, fig. 2-3, 15, 19-23, B

.

1942 P)9uroﬁhorus albeduuSV“ C11fton “Jour; Pa?eonto!ogy, V. 16 n. 11

p. 693, pl, 101, f1g 8 12

1944 'P1eu§ophorﬁs a?bequus: Newell, xn Sh?mnr and Shrock Index foss J

N. America, p. 415; pl. 165, fig “35-36.

1952 Plaurophorus albequus: Chronic, Geol. Soc. America, Bull,, v, 63,
p. 147-148, p1. 9, fig. 5-6. “
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- 1nto semicircular posterior margin: ventral margin gently convex; anterior q}-

L. | " oo P R

® : o "'f e

1953 Pleurophorus cf. P, albequus: Newell, et, ai., Freeman and Ca.,

p1. 22, fig. 11,

1963 Pleurophorus albequus: Ciriacks, Am. tus . Nat. History, Bull.,

v. 125, art. 1, p. 67-68, pl. 13, fig: 15.

1963 Permophorus albaquus: Winters, Geol. Soc. Arerica, Mem, 89,

pl 60, pl. 8, Fig. 11-14,

Diagno§j§,~--— Small, elongate, equivalved pleurophorid, moéef¢ _

ate1y convex, becomihg sofewhat flattenaed with growth‘ height 1ﬁcreases

?gradua11y pestnrioer cardinal margin gent?y convax rounding smooth!y

murgin convex, slightiy projecting forwcrd of beak, slxght]y curvxng
backward concave below beak: sma]! anter1or beaL pr050gyre poor!y da~
f%ned umbonal ridge extending to posteroventral margin x

Ornamentation consists of radial ridges extending fron umbo to.

posterior and posteroventra1 nargins fzne growth 1ines and fina papillue

1_on the ventral portion of she11

Smooth h1nge-area “internal charncters not obsarvable Baéed?; ;"‘

bn'iﬁformatibn from Winters (1963) and observation.

. Diwension (1n rm. ) . -mee,

1ength hEith “width © valve o o
Loc. 1-5 - | A

W-44 : 11.42  6.32  4.52 both
Occurrence .-~~~ Section 1, unit 5,

-Straiigraphic and Geographic Range_—-—- walfcampiénﬂﬁuadaiupian.

in Kansas Paermophorus albequus occurs in the Blaine Formation In

"Oklghoma it occurs in the Blaine, Dog Creek, and Hh1uehorse Formations
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In Texas 1% occurs 1n the Blaine and Dog Creek Formations of the north
and rnorth~central portion of the state: Whitehorse Formation of thQ north
portion of the state: and Cerro Alto Formation of the Franklin hounta1ns

- In New Mexico it pccurs‘in the Abo FMembar, Hueco Formation of the Robledo
Mountains: the Geteway Member, Cherry Canyon Formation of the-GuadaTupé
Fountains, and the Carlsbad Formation from near Lakewood, In Arizbﬁé it
| occérs in the Fort Apache Limestone Member, Supai Formation of.the Fo}t_

Apache Indian Reservation and the Kaibab Formation iOf - Walnut

' ﬁ'--CanyonL_ In Utah.it occurs in the F?anson Yember, Park City Formation at

" Blind Stream and Coulter Ranger Station, and Grandeur Hember, Park City
Fo%matioﬁ at Cephalopod Gu]ch: In wyoming it occufs-in~ﬁhe Franson =
Member, Park City Formation at Wheat Creek, Fonterﬁ11e Creek, LuBurge

. Creek, and Cunberlund




118

Perrophorus mexicanus (Girty)

1909 Pleurophorus mexicanum Girty, U. S, Geol, Survey, Bull, 389, p. 91,

pl., 10, fig. 1,

' 1942 Pleurophorus wexicanus: Clifton, Jour, Pé]eontology, v. 16, n, 11,

" p. 693, pl. 101, fig, 4-5,

:*-1952 P]europho}us cf, P. fggjggggg; Chronic, Geol. Soc. Amgrica, ﬁu?!.,,-
v, 63, p. 148, ' |
915339515 ---- large, transversa; eau1Va1vnd pleurophor1d strong~
1y convpx~ cardinal wa%gxn gently convex, s1ight1y struight rounding intc
" trucated posterwor rargin; anLerior margin convex, progect1ng forward of |
bzak, curving backward, concave.be1ow beak; small, sqbterm1na1 ingh*Ty
projecting anterior beak, hrﬂsbgyre;‘wel1 défiﬁad umboyé]_ridﬁe, strongly |
eleﬁated, extending to posteroventral margin, |
Ornamenfation-consfsts of ffne'grdwth Vines. H%nge arég swooth:
interna] charccters not observable in Speciwens ava11ub1e :

Dimensions (1n.nm ) PR

length ~ height’ widtn valve

Lloc. 1-5 |
ooM85 2102 835 7.08 both | e
: 'Occﬁrréﬁce.-—ké SéZiTon_1 unit 5 Sectfon 2 unit 167 aﬂd
Section 3, unit 6.
Stfutigraphic and Gebgraph%c Range.—;-— Ho1fcambian~Léoﬁardian.

In Oklshoma Permophorus mexicanus occurs in the B1ainé Forﬁatioﬁ,. In

Texas it occurs in the Blaine and Dog Creek Formations of the north
pdrfioﬁ of the state. In Mew Fexico it occurs in the Abo Lember Hueco

Formation of the Robledo Mountains; Abo Formation of the Nunzuno and
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sendia Mountains: Yeso Formation of the Chupadera Mesas; and the San Andres

Formation of the Caballo Vountains. In Arizona it occcurs in the Kaibab

rormation at Walnut Canyon,

’

5T TR e T
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superfamily CRASSATELLACEA Ferussac, 1822

-Family ASTARTIDAE d'Orbigny, 1844

subfamily ASTARTINAE d'Orbigny, 1844

 Genus Astartella Hall, 1858

Astarteila subquadrata‘Girty

7

; 1909 Astartella suﬁquadratarﬁirty, U. S. Geol. Survey, Bull, 389, p. 94,

pl. 10, fig. 1-13.

1942 “Astartella subquadrata: Clifton, Jour. Paleontology; v. 16, n. 11,
. p.693. L

fdész Astartellé subquadrata: Chronic, Geol, Soc America, Bul?., ..63;

Y

- p. 180152, p1. 10, fig. 5-15,

195§iBAstarfe11a_subquadrata: Newell, et. al., Fréemaq and Coi, b1. 22,

1363 Astarte?la squuadrata Ciriacks Am hus Nat Hfstoty, Buil., V. 125
-art1p65 p1. 12, ﬁg.69 ‘ |

Diagnasis —— 'Smai] thick-she1ied subquadrate graater in

}ength than'height with. thickness approximateTy one-haif height Cardinal

" @nd ventral margins gently curved; posterﬁor-out]ine perpendicuia: to car-

diﬁa1 and ventral hafgins, gently Eonvex, rounding intc ventral margin
and meeting cardinal ﬁargin at an obscure angle; anterior margin concave ;”
in outline below beak, extending downward and somewhat forward for about -

two-thirds. te three-fourths shell length, meeting upward curving end of
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-VQAtral margin in distinct angle: beak f1attenéd: urbonal ridge not appré«
1:" ciably developed. | |
~ Ornamentation co5sists of regular concentric ridges, varyfng in
:.number according to'shell size, with distance betwasn r%dges'increasing, .
‘rom beak to margin, | _ | A
h?hgp structure and dentition astartellid: lunule concave: es-v"‘
:"cufchecn well marked; each valve with strong, tr?aﬂgU?ar cardinal tooth,_
‘Ehnt in Jeft vQ1ve is posterior to dGEp tr1angular socket and that in
right va?ve is- anterwor to socket: n1ong cardinai margin of ]eft vaTve e
': _trough ~ike depression receives sharp1y angular edge of right va?va' simi-
Ilar groove anterior to bEak of right valve receives anguiar and som&wnat
~ extended edge of,}eft valve: anterior muscle scar 1mpressad: pnsterwor :
x"muscTe scar unknown, _ | | o |
QOccurrence,---- Sectxon 1, units 5 and ; and Section 2 un1t 16

Straticraph1c and Geographic Range, ---- Uo1fCamp1un Gucdalupian

‘ In Texas Astartells subquqdrata occurs in the Hueco Canjcn and -Cerro A]tn
“~

e st%mations of the Frank]in Hnuntains- the Blaine and Dog Creek Formations

ﬁifof the. north pqrt}on of the stute; and the Hord Formuticn of the Glass o

-f:Lountains In Naw Pex1co it oceurs in the Bursum Formation of the Cuch1110; B

'fl?rountains the Abo and Upper Hueco Limestone Nembers Hueca Formation of

{f?fhe Robledo Vbuntuins the Yeso Formation of the Chupadera Mesa‘and the ‘7"
[%}a Cristobal Fountains the San Andres. Formation of the Chupadera hesa

"~ and the Getawaj Member, Cherry Canyon Formation of the Guadalupe nountains ‘
In Arizona it occurs in the Kaibab Formation at Walnut Cnnyon. In Nevada
it occurs in the Bird Spring Formztion of the Arrow Canyoﬁ Mountains.. In
Id@ho it occurs iﬁ thg Grandeur Membe%, Park City Formation at Grizzly
Creak. 1In Utah—it'occurs in the Grandeur Member, Park City Formation at

Cépha?opod Gulch,
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prder PHOLADOMYOIDA New2ll, 1965

superfamily PHOLADOMYACEA Gray, 1847

Farmily PHOLADOMYIDAE Gray, 1847

cenus Chagnomya Meek, 1864

- 1858

1864

1872

1894

1900

1903

1909

1944

Agggenomya 1eavenworthensis (Meek and Hajden)

AJIcrisma? Teavenworthensis vaak and Hayden, Acad. Nat. Sci;

Ph11ade1phﬁa Proc., V. 10, p. 263.

pept., p. 216,'p1. 2, fig. 9.

Chapﬁomya'TEavenwcrthensis-. Meak and Haydén,-Smithsonian Contr,

"Know1edge n. 172, p. 43, pl 2, fig. 1

AT]orﬁsmﬁ lgavenworthensis: Geinitz, Carb. und Dyas in Unbrnska, i

p. 15.

Chagnomya lggvenworthahsis: paek, U. S. Geol. Survey,Néb%éska,

Lo~

N

Chéenomya.]eaveﬁwbrthenSis: Keyes, Missouri Gebi. Survey, Rept.,

v. 5, p. 13L:

Chaenomya"1eévenworthensis- - Beede, Kansas Geol. Survey,iRept.,'“

v, 6, p. 172, pl. 19, f1g, 3.

Chuenomya leuvenworthensis- G!rty v, S.“Geb!,‘SQfVey, brqf.'

Pap.. 16, p. 436.

Chsenomya leavenvorthensis: Girty, U. S. Geol. Survey, Bull

389, p. 73- 74 _
Chaenomya ie 1euvenuorthensis tieviell, jg_Shimer'and Shrock, Index

foss. H. Amevica, P. 373, pl. 145, fig. 1-2.
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1967 Chaenomya leavenworthensis: - Runnegar, Australia Bur. Miner, -

Resour. Geol. Geophys., Bull. 96, pl. 11, fig. 12-13.

| - 1969 . Chaenomya Teavenworthensis: MNewell, jg_ﬁooré, Treatise, PL. ﬂ;,

p. 831, fig. F 12:2,

iﬁl 1974 Chaenomya‘]eavenworthensis: ‘Rdnnegar, Jour.‘Péleontology, v. 48,

o, 5, p. 929, text. fig. 56, pl. 3, fig. 7. | o

Diagnosis,---- Large, thin shelled, ob1ong 1o subcylindr1Cal

~internal wolds, hinge 1ong, anterior margin rounded, closed: posterﬁor
narg1n long, truncated with large gape: dorsal margin stra1ght behind
beak rising concave upward meeting postﬂrior margin; ventral margin 1ong, .
stru1chf -ctirving upward mﬁeting anterior and poster%er margins Low '
beaks anteriorly orthogyrute umbonal ridge not present; shell anter— _
| " Jorly strongly convex, posterior1y concave. = l . '
| Orﬂamentation consists of numerous minute pup111ae arranged in
f-ff.raﬁs. Internal chardcters not observable in specimens. - .

Dimens1ons {in mm,}.~---

\ ]éngth' hefght =~ thickness valve

f s 36.65 . 19.80 12,02 both
‘ Loc 2- Y — _ L
oz .- s762° M. 1648 both
HA141 58.25 28.45  23.76 both

- Occurrence.---- Section 1, unit 5: Seétion 2, unit 103 and

Section'B, unit 6.

Stratigraphic and Geographic Range,---- Pennsylvanian-Wolfcampian,
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Chsenomya Teavenworthensis occurs. in the Pennsylvanian and Lower Permian

-

“of the Midcontinent region. In Texas it occurs in the Bead Fountain and

Talpa Formations of the north-central portéon of the state and A}écran

tountain Formation cf'the Franklin Hountains. .In New‘Mexico ii occurs in

the Abo Member, Husco Formation of the Robledo Mountains énd the Abo For-
' ~ mation of the Mahzanq Houﬁtéin§ and the Cﬁupadera Hesa.: A

¢
F
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cenus Hilkingla Wilson, 1959

Witkingia terminélg_(Ha11)

1852 Allerisma terminalis Hall, Stansbury's Exped. to Great Salt Lake,”
p. 413, p1. 2, fig. fda-b. '

1852 'A11orismé reau1ari§2: Cwen, Gepl. survey Wisconsin, lowa, and

ni nnesota p1 5,‘fig. 13.

1858 Alloriswa subcuneata: meek and Hayden, Acad. Mat. Sci.

Philadalphia, Proc., P. 263,

'jSSD ﬁl}arismé ensiformis: Swallow, Acad. Sci. St, Lbuis, T?ans.; "

V.1, p. 656,

'31864 Al1or1sma subcuneat reek ond Hayden, Snnthsonian Cont

Know]edga v, }4 n. 172 p 37 pl. 1, fig. 10a-b

[N

. 1866 A1lor15ma subcuneata: Ge1n1tz, Carb. und Dde in Nebraska, K

p. 14.-

1872 A]1or%sma SUbCUHEatn ﬁeék IU&’SQ_GéoT.'Survéy ﬂebraska;-ﬁut
| p. ? 221, pl 2, fig. 10a-b. |

- .

' 1875 'Aﬂ10r1swa SUbCUﬂE&tu (vur e Hhi%e; u. S. ngg.';ep1l

" Survey M. 100th wnr., Fept V. 4, p. 15, pm; 12, fig.i7.

- 1876 A1lbrishé'éubcuneata: White, Powell's Rept. Geo1 Uintu Nountqins

p. 91.



1881

1886

1687

1894

. 1895

1900

1903

- 1903

1909
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Allorisma subcuneata?: Wnite, 2nd Ann, Rept. Dept, Stat, and

Geol. Indiana, p. 518, pl. 8, Tig, 1-2.

Allorisma subcuneata: White, Geol. Survey Indiané, 13tﬁ'Rept., T

p. 148, p1. 31, fig. 1-3.

Al?orisma‘sﬁbcuneata: Heilprin, 2nd Geol, Survey Pennsylvania,

Ann. Rept. for 1885, p. 444, fig. 10, p. 457, fig. 10.

Allorisma subcunaaié: Heilprin, Proc, and Coll. wyéming H%st;‘ .

and Geol. Soc., v. 2, pt. 2, p. 272, fig. 10, p. 276, fig. 10,

‘Alorisma éubcuneéta:'-nerrick, Sci, Lab, Denison Unfv‘, Bu}T;;.,:

v. 2, p. 34, pY, 4, fig. 1-2.

Allorisma subcuneata: Derby, Jour. Geology, V. 2, p. 497.°

Allorisma subcuneatum: Keyes, Missouri Geol, SQrva&, v. 5, p. 129,

Allorisma subcunsatum: Beede, Univ, Gep]_ Survey Kaﬁsas,.Répt.,'

-

v.6, p. 169,7pY, 20, fig. L.

AJ?orﬁsma subcuneata: Katzer,‘Pa1aon. Anﬁang. Leipsig;'p; 267.

ATTerismu terw1n01n Cirtj, U S Gﬁo] Survey, Praf Pap..lﬁ

p. 437 438, p1 8, flg. 4-6.

Allerisms terminale: Girty, U. S. Geol. Survey, Bull. 389,
p. 90-91, | L
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21 Allorisma subcuneata: Plummer and loore, Univ. Texas, Bull.

2132, pl. 24, fig. 18.

922 Allerisma termingle: Horningstar, Ohio Geol. Survey, 4th ser.,

ny

Bull. 25, p. 234, pl. 13, fig. 15.

944 Allorisma terminale: Shimer and Shfock;_lndex-fbésﬂ‘ﬂ.-Américé,-.”

b. 414, pi. 165, fig. 10-11.
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952 Allorisma termfna]e: Chronic, Geol. Soc. America, Bull., v. 63,

g e+
A0 ke

p. 1462127, p1. 9. Fig. 4. | ‘ o

A N

v

1954 7A11orisma terminale: Burk, Jour. Paleontology; v. 38, a1, . '

R

=

. , .
A rem s L o G B

“p. 14, pl. 1, fig. 38-40.

1955 WH1kingia terminale: Wilson, Palaeontology, v. 1, p. 401-40¢, L o
s s DU ‘ AT ‘

1961 Witkingia teéminaTe: Hoare, Univ, Missouri Studies, v. 37;‘ L

p. 122-123, pl. 15, fig. 18, pl. 16, fig. 3.

Jéézv Altorisma terminale:. Mudge end Yochelsen, U.°S, FEOI; Survey,

Prof. Pap. 323, p. 90, pl. 16, fig. 5-6.

1968 vhﬁTkingia.te;m1“a1&:“'Bird, Am.. Pa?ecntologys Bull., v. 54,
‘n, 240, p. 131-133, pl. 12, fig. 6. S

1972 HWilkingia terminalis: Runnegar, Malac. Sec. London, Proc., o

text fig. 3b-c, pl. 1, fig. a, pl. 2, fig. .-

" Dlagnosis,---- Large, internal molds, transversely ovate, with
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g2 equal to apprqﬁimately one-half the length, Dorsal mgrgin stratght
ind beak:.abtarinr margin rounded: posterior-margin.regu]ar!y roundéd,
2+ing without angulation cardinal margin, and curving less sharply ver-
11y werging with Qentral margin: straight ventral margin, Low beakﬁg'
feriorly orthogyrate: umbonal ridge lacking: shell anterior]y strongly
nveﬁ,lposteridr1y flattened. ’

Dfnamentation consisting of low, irregular concentric rugag:
eTous m{ﬁute papiilae, arrangéd in irregular radial rows; she}l thin,

@ée reflected.on interior, Dentition: and internal features unknown,

2
¥

Dimensions (§n mm.).~=-~

~ length height‘ thickness valve .

c, 1-5 . _

472 joo.52 3762 3.9 both

474 U735 s4.47 2995 both

475 7598 3.0 26.08  both

47t 10.25  28.88  17.18 both

e ser sz 1802 beth 0T
e, 2-7 S , ,

2. 108,95  47.32  43.86 both )
o s 4651 4073 both
924 61.42  31.87 30 both -
S

228  76.93  41.45  28.44  both

J22b 4160 19.80  17.54 both

azze | w22 W67 both

oc, 3-6 | |

1422 .8 .22 39.10 both

-142b 0,60 21,20 1550 both
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Oceurrence, ---- Section 1, unit 5: Section 2, units 7 and

S TR

~16¢ and Section 3, unit 6,

Stratigraphic and Ceograph1c Rance ———— Pennsy]vanian Lower

e -
! T £ R e A Ll T
2 MIPRERS

Pe}mian; Wilkingia term1na1e occurs in the Pennsy?vqnian and Lower Pernian

of the Nldcont1nent reg1on. In Texas 1t occurs in the Crystal Falls B P

Lirestone, Waldrip, and Be]knap Limestone Members: Harpersville: Camp

: 601orado'iimestone and Watts Creek Shale Members, Moran: Saenta Anna Branch:g‘
and Bead Mountain Fo;mafions of the north-central portion of the state~u
and the Cerro Alto and Alacran lountain Formations of the Franklin Moun- -
" tains. In .Hew bex1co it occurs in the Abo Member, Husco Forwation of the
1fob1edo Mountains and the Fba Formation of the Scndfd Mountains. In

j ﬁr?;onp it ‘occurs in the Kaibcb Formation of the Walnut Canyon region,

. Outsice the United States it occurs in'the Parmian of the Lower Amazen,.

“l

Brazil.




(1sss SCAPHOPODA Bronn, 1862

Ferily DEHTALIIDAE Gray, 1834

cenus Plagioglypta Pilsbry and Sharp, 1297

1874

et

'isds'

11908’

Plagioglypta cf. P. canna {Unite)

i

Dentaliﬁm canna White: U. S. Geog. Gzol. Survey W, 100tﬁ Yer,,

Pral, PRept. Inv, Foss., p. 23.

Rept., v. 4, p. 156, pl. 12, fig. 6.

PTaQibglyﬁta canna: Girty, U. S, Geol. Survey, Prof. Pap. 16,

p. 452,

Pentalium canna:- White, U, S. Geog. Geol. Survey W. 100th Mer., .

PTagiog}ypta canna?: Girty, U. S. Geol. Survey, Prof. Pap. 58,

- p. 450, pl, 23, fig. 11-13.

1909

1910

-9l

1930

1941

_P1ag§cg¥ypta génna: Girty, U. S. Geol, Survey, Bg11; 339; .

p. 95-96, pl, 11, fig. 1. . .

P]agiog]ypté canné; Girty, U. S. Gedii Survey, Bull. 456, p.}44,:

pl. 6, fig. 14.

-~

'\ P

Plagloglypta canna: Branson, qﬁur. Geology; ¥. 24, p. 657, :3

pl. 3, fig., 13:
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‘Plégicg1ypta canna: Brénson,_ﬁissouri tniv. Studies, v. 5, n. 2, '

p. 58, pl. 15, fig. 6.

PYagioglypta canna?: Stafnbrook and Madera, Jour. pPaleontology,

v. 15, n, 4, p. 382,
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1942

1944

1952

1953
. p. 79-80, p1. 22 C, fﬁg. 19-20,

1953

1953

_‘1063

® : ,' o ®

PiagioQTybta canna: Clifton, Jour. Paleontology, v. 16, n. 11,

p. 694, p1, 101, fig. 19.

pentalium {Plagioglypta) canna: Shimer and"Shrock, Index- foss.

N, America, p. 209, pl., 214, fig. 31.

Plagioglypta canna: Chronic, Geol. Scc.’ﬁmeriéa, Bull., '

vi 63, p. 153,

Plagioglypta canna: Cooper, Smith.. Pi5c Co1l., 'R 119 n, 2,

a -

Plagioglypta? canna: Walter, Jour. PulaontcTogy, v. 27, n. 5,
p. 700, pl. 73, fig. 18 19. ' o o

Plagioglypta canna: Winters, Geol, Soc. America, Mem, 89,

-p. 63, p] %, fig. 9. .- . . R = oo T
: . -' N

.1967 P1q01091jpta canna: Mayou, Brigham Young Univ., C°01 Sutdles

i- v. 14, P 119 120 p1 2, fig. 9

le?ZB. P?agioglypta canna: Yochelson and Fraser, U. S. Geol. Survey,

. tapering, gent1y curved internal wolds of scaphopods No ccmp]ete speci- .

-Jour, Research, v, 133‘;}=.PJ-25, f1g£.4':_x-z

Diagnosis e long subcylindrical to cyclindrica1 grndua]Ty

mens hith shell remains avﬂ11ab1e‘ :

D1wensions (in mm,) ., -~~~ Aﬂ? specimens incomplete

Plagioglypta canna: HNewell, et, a].,’Freemén and Co., plﬁ'23; fﬁg..Q
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: diameter diameter.‘
- length '.sma11 end large end
Loc. 1-5- ’ . o
waga 347 44 6.08 .-
W-29c 4233 7.67 n.42
‘Loc 1-5¢ |
w7ah 40.60 . 3.62 5.182
W-74k 45.43  9.82 12.82
‘Log. 2-7 | |
4-93a 50.47. . 7.61 1327
W9 19.85 385 5.77
‘Loc, 2-16 - | o
-W-123a ~ 23.67 5. 50 - 6.48 o _
Occurrence.—--- Sect1on I un1ts 5 and 7 ‘Seétion 2, uni%ﬁ ?
and 16; and Sect1on 3, unit 6 ‘ | |
Strat1qraph1c and Geoqraph1c Range.~~-— wOchamp1an-Guada]up1an. S

" In Texas PTagioglypta canna occurs 1n the Watts Creek and Santa Anna Shale

Members Moran: W1}dcat Creek ShaIe Member, Adm1raT and Bead Mounta1n

'Format1ons of the north centra1 portwon of the state B]aine and Dog Creek

- Formations of the northern port1on of the state; Delaware Mountaln Format1cn R

-.of the Guada1upe Mounta1ns and the. Rustler Fsrmat10n of the RustTer H111s.

N

ln New Mex:co it occurs in-the Abo and Upper Hueco leestone Members Hueco

'Format1on of the Rob?edo Mounta1ns Abo Formatton of the Sand1a Mounta1ns and'

Chupadera Mesa; Yeso Formation of Chupadera Mesa; San Andres Formation of

the Fra Cr1stoba1 and Caballo Mountains, and Chupadera: Mesa and the Getaway ;‘:

and Goat Seep Members , Cherry Canyon Format1on of the Guadalupe Mounta1ns.

 In Arizona 1t occurs in the Co?xna Formation of the southeastern port1on of

the state, Fort Apache L1mestone Member, Supai Formation of the Fort Apache
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:nd%an Reservatiﬁn- and tne Kaibab Formation 1n-the HaTnut Canyon region.
wevada it occurs in the Arcturus Formation of the Rib Hill-Murry Summit
and- Buttevkountaans Loray Formation of the Butte Mountains: and P!Jmpton
fForration of the Pequop Mountains, In Utah 1t occurs in -the Kuibab Forma+1onl .
vof the sputhern port1on of the state. In Idsho and wyoming 1t occurs in\' ;

" the, Phosphoria Formation Outside the United States it occurs in the -

Pocky Mountain Quartzite of A1berta Canada.
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phylum ANNELIDA Lamarck, 1829
Class POLYCHAETIA Grude, 1850

order SEDENTARICA Lamarck, 1818
rarily SERPULIDAE Burmeister, 1837

- Cenus §Ejrorbié Daudin, 1800

¢
3

Spirorbis sp.
Diagnosis.---- Tube small: cofled in flat spiral with two whorls:
- gperture circular; smooth surface: attached to the shells of brachiopods -

and bivalves,

QEFUrrénce.-~-- Section 1, unit 5 and Section 2, unit .16,

e A e P ——————— i e
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phyTum ARTHROPODR Siebold and Stannius, 1845
Superclass CRUSTACEA Lamarck, 1809
C1ass CIRRIPEDIA Burmeister, 1834

Order ACROTHORACICA Gruvel, 1905
 Family RODGERELLIDAE De Saint-Seine, 1951

“genus Rogerella De Saint-Seine, 1951

é : Rogerella sp.

Diagﬁosis.-—~_—‘ Acrothoracic barﬂacle.bm;ings are p'rasent' on, the. .

valves of the Brachiopod Squamaria moorei, The borings ave abouf 30.8r"hmm. "

-"._-:'Ide and 1,77 mm long, eiliptical in outline.

Occurrence.---- Section T, unit 5.

4




phylum ECHINODEPHATA Leske, 1778
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- Clgss CRINIODEA Millar, 1821
pivision CRINOSTYLI Moore, 1939
Group PENTﬁGOﬂOCYCLOPAE Hoors, 1939

_ S?gtion Pentaqonccyc}opa Moore, 1239

g
- I

. Pantagonocyclopa cf., P, dispar loore

1939 Pentagonocvclopa dispar Moore, Jour. Sci. Lab., Denison Univ.,

S ov.e 33, n, 10, p. 193-194, pl. 1, fig. 4-6.

ﬁiééﬁ' 697umnal dlSpaT Moore and Laudon, in Shzmﬁr ‘and Shrock Index"

l foss. H. AmerzCa, p. 209, pT 79 fxq 9

:fT§§é':Pentagonccyc10pa cf. P. dispar: Walter, Jour. Paleontology, V. 27
-~ mls, p. 701, pY. 73, fig. 15417 | |

s .Diégnosfs.———-‘Stems,'cb]umna1s; intarnodals pentagonal in oot~ -

A -"_;\,;,“. _- . - . . o “ - \
1ine, modarately ?ong,‘with 1ength equaling +wo-fifths greatest width.

S1dns concava 1nward para11ﬂ1 to axis of stem, g1v1nq stem qnd columnals

subnnntaqona1 to ste11atﬂ sh pe. Smali pnnfqaonal or subc1rcu1ar 1um°n

in centgr of.co]umnﬁl. Central area Gf articular- face smooth f1at with _.A

.collar around tumen. = Row of fine, stralght crznellas araund stellate

central area. - - T o PR -

Dimensions (fn M. } o=

Cwidth tength .thitkneSQ

Loc. 1-5

H-52 3.59 —— 1.02
3,95 . - 1.02

86222 —eee
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3 4,62+ meen
.80 1.50 —eee-
Occurvence,---- Section 1, unit 5: Section 2, uniis 7 and 16;

and Section.3, unit 6.

Strstigraphic and Geographic Range,---- Missourian-wolfcampiaﬁ.

[n Kansas.Peﬁtagonocyc1opa dispar occurs in the Coffeyvilie Formation.l In
Taxas it oécurs in the. Bead Mountain Formation of.the nbrfh-centra? por?ion"
of. the stata: Cerro Alto Formation of the Hueco Mﬁuntains; and the Rustler
Formétion of the Rustler Hills. In Hew Mexico 1t occurs_iﬁ the ébolMEmbef;.' )

Hurco Formation of the Robledo Mountains,
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Subclass INADUNATA Wachsmuth and Springer, 1855
© grder DISPARIDA Moore and Laudon, 1943

Crinoid stems and columnals

Diagnosis.---~ Numerous round crinoid steﬁs,andnco1uﬁnals océur
in some'pf‘the 1imestone beds studied. None of these are generibé]ly iden-
tifiable, o : '

.Gccurrénce.--—- Sectiun‘T, units 5 and 7; Section é, units 5;.7,

-~ 12, and 163 and Section 3; units 6 and 8,

3
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" (less ECHINNIDEA Leske, 1778
Order CIDAROIDEA Claus, 1880
Fanily ARCHPEOCIDPRIDE” M Coy, 1844

Genus'Archaeocidaris M Coy, 1844

Archueoc1daris trudifer Hiite

1674 Archaeoci daris trudifer White, U, S, Geog. and seol. Survey . 100th "

I@r, Pre 1 Rppt Inv " Foss., P. 17

1877 Archaeociduris trudifer: White, U. S, Geog and Geo] Surve; W, 100th

Fer., Rapt.,

1912 Archaeocidaris trudifer: Jackson, Boston Soc. Nat. Wist., Mem..7,

v. 1-2, p. 269, pl. &, fig. 16.

1929 ‘A?CthocidaVTS trud1fer Boos, dJour. Pa1eon%o]ogy, v, 3, nlr3,

i e, v i

p. 246,

1963 Echinocrinus-grydifer: Winters, Geol, Soc. Ame%ica, Hem.‘89; ; ‘
" p. 65, pl. 9, fig. 12-13, o | |
| ‘Eﬁéggg;jg,—-é:,Long, slender,-fhsiforﬁvstraight spﬂnes,“bé§é= 
'gréater in diameter than shaft of spine: short srooth area aﬁéve_bésé.Of |

“shaft covéred by spinules: short condy1e with deep circular muétle pit..

Hoxagonal spine plate with\numerous secbndary tuberculas on«raised marg{n; e

basal terrace unmarked rxsing cenura11y to form high wall of outer ring .

with perforatn tubercle ruised very 511ght]j qbove outer ring Informntion,

derived from Winters (1963) and observation.

e ¥ o
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Dimensions (in mm.).,~--~ Lérgest plate 22.07 wm. across. No

complete spines available. Largest diameters of shaft 3768 mm.; of base
4,92 mm. estimated total length of spines between 80 and 100 mm. (wintérs, |
1963). . | L

o Occurrence,---- Section 1, units 5 and 7; Sect1on 2, un1ts 5, 7,

12 14, and 16 and Sect1on 3, units 2, 6, and 8.

:'{ Stratigraphic and Geogranh1c Range, ~=w- wo]fcamp1an-L80ﬂaTd1an-

"~ In New Mex1co Archae001dar1s trudifer occurs in the Abo and Upper Hueco

Limestone Mombers Hueco Formation of the Robledo Mounta1ns._ In Ar1zona
it occurs in the Fort Apache L1mestone Member, Supa1 Farmat1on of the Fort

“Apache Indwan Reservat1on.

4
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Paleoenvironmental Analysis .

General Considerations.

’Stevens (1963, 1966) developed a concept of eight N§1fcampian
megafaunal communities based on turbidity, salinity, energy, and depth‘ﬂ)n
parameters, These _communities, as well as two othefs, are recognizable

~ with special variations in‘the Pona Ana and Robiedo Mountains Théy aré

defined as deltaic- t1dal flat, ostracod, euphem1t1d nuculan1d Coste11ar1na,

"-‘ chonetid, productoid-Composita, phy}101d algae and coral (gastropsd)

) fusu11n1d and palaeoteatu1ar11d (F1gs. 4, 5, and Tab I) The chonet1d

. fusulinid, and palaeotextu}ar11d communities are not recognized -in the Abo
.. or Upper Huaco Limestone Members, but are-present in the Hueco Group of the
Franklin and Hueco Mountains. All commun1t1es, with the exception cf the
-de?taic-tida?_f?at and ostracod, éré patterned after the categories ofl h
f”: ~ Stevens (1966)., Paleoenvironmental conditions as inferred from the pre~

éence of specific invertebrate faunal taxons are presented in Appendix II.

Faunal Composiﬁion and Environmental Interpretations

Deltaic-tidal Flat Community

The de]ta1c~t1da1 fTat commun1ty occurs 1n the cTast1c faCTes of
‘thé Abo Member. It is composed of red, cross—bedded Taminated f1ne sand
silt, apd c]ay. It contains terrestial megaf]oraT remains, 1nvertebrate, '
and Tower vértebraie trackways. Ripple marks and mud cracks are present in
some horizons, The env1r0nment of depos1t1on was both subaerial and sub~
aqueous | Th1s community is 1nterpreted as originating in prograd1ng sub~

aer1a] deltas and tldaT flats.
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.Community - -Salinity - - ‘ Energy . ~ Turbidity - Depth

_ '(pgr miT) o _ . meters feet
'PaIaeotektﬁiarifd : 35 . O dow Tow . | ~ >50 - . >150 o
Fusulinid L 35 o ‘ Tow low-moderate 20-50 60-150 .
Phylloid A1gaé-Coré? 35 'ﬂ* ~ low-moderate Tow 7-30 21-90
Productoid-Composita  variable-35 moderate-high  low-moderate  4-10 12-30

Chonetid < - variable-35 . low " high 410 12-30
Costellarina = - §35 '1pw-high' moderate-high 2-7 6-21
Nuculanid <3 Tow-high moderate-high  1-5 3-15

L Euphemitid 1 35 ‘ - ’1oﬁ—ﬁigh. '_ moderate-high . 04 0-12
Ostracod.: 5T variable->35 x * Tow-high - .'Iow;high‘x 01 0-3

Deltaic-tidal Flat fresh-brackish .  Tlow-high - . Tow-high . 0 %0

f' Table I, !nferfed Enviroamenta1 Requirémenté‘of Permian Faunal Communities -

L (After Stevens, 1963, 1966), |

L.
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Ostracod Community

_ The ostracod communxty occurrlng in carbonate fac1es of the Abo
Member is d15t1ngu1shed by the presence of large numbers of smooth unorn~
amented ostracodes. They are so numerous as to form ostracod mudstones .

“They are indicétive-of variable {brackish) to neér ndfﬁalumarine watérs:
.Energy and turbidity }ange from high to Tow. Th1s commun1ty is vety

""‘sha11ow, nearshore wzth depths of O to 3 feet {0 to 1 meter)

E u p_h emitid Commun i t N -

Th1s commun1ty 1s present in carbcnate fac1es of the Abo Member. -

Next to the ostracod coimuni ty - the euphemitid commun1ty is the most shore- o

“u-ward of the commun1ties stud1ed The euphem1t1d commun;ty contawns the

e following fauna: Euphemites sp., Euphemitopsis mu1t1nodosa, Straparo]iusA‘

(Euompha1us) cornudanus, Meékoépira knighti, Nuculopsis levatiformis,

Paleyoldia subscitula, Septimyalina burmai, Bakevellia (Bake&éT]faJ sulcaté, -

'Av1chLpecten girtyi, Limipecten sp., Schizodus texanus, Spirorbis Sp., and

" unornamented ostracodes. . The community is defined as hav1ng norma] marine
i ~ salinity, 1ow to high energy, moderate to high turb1d1ty, and depths nf 0
' to 12 feet (0 ta 4 meters). '

‘Nuculantd Commun it vy

Thé nuculanid community is observed in the carbdnafe facieé of

the Abo Member, It éontainé the foi]owing fauna: Orthoverfe]1a7 sp:,

" Bellerophon (Be11erqphon) Sp., Straparollus (Euomphalus) cornuaanus, a

' Gon1asma terebra, Meekosp1ra kn1ght1, Nuculopsis Tevat1form1s Pa?ey01d1a o

3ubscitu1a, Pteronites peracuta, Schizodus texanus, Permoghorus albequus,
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L permopharus mexicanus, Astartella subquadrata, Chaenomya leavenworthensis,

Wilktngia term1na1e Plagioglypta canna, and smooth ostracodes. 'The nucu-

-9 A

f%ﬂ!an1d cowmun1ty is defined as having variable salinity (euryha11ne) high

to low energy, moderate to high turbidity, and depths of 3 to 15 feet (1

. to 5 meters).

Costellarina Commu n_i_f y

The Costellarina community occurs in the carbonate facies of the ;

Abo Member, This community contains the following fauna: OrthdverteTia?

o T TR TR T

©SP., Tabulipera sp;,'Costel}arina coste11ata Sguamaria moorei Crurithyris a

‘guada1upensis Straparocilus (Euompha]us} cornudanus , NucuTops1s 1evat1fbrm15,

5'Pa1eyo]d1a subsc1tu1a PTagwog]ypta capna, Sp1rorb1s sp.» unornamented

ostracodes, cr1no1d rema1ns and Archaeoc1dar1s trudxfer. " The presence of

ﬁ many euryhal1ne and brack1sh species and occurrence of stenoha11ne specxes
suggest a variable to normal- sa11n1ty. The enerqgy: ranges from h?gh to low,

;_,hiéh to-moderéte:tufbidity, and depths of 6 to 21 feet (2 to 7 meters).

-Ch'onet_id.t:om_muni'u

~ The chonet1d community has net been observed in e1ther the
ﬁobIedo or Dona Ana Mountains, but is present in the carbonates of the
‘Hueco Group in the Frank1in and Hueco Mountains, This fauna] assemb]age '
is of 1imited variety,.dominated by chonetid brachiopods. It common]y
cnnta1ns ostracodes and cr1n01d rema1ns Productoid brach10pods bry—
ozoans, bivalves, and echwnoxd remains occur much less commonly. It is.
defined as. having var1ab1e to norma] salinity, low energy, h1gh turbidity,

and depths of 12 to 30 feet (4 to 10 meters)
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Productoid-Com posita Com ﬁAu nity

The productoid-Composita community is presént in carbonate facies
5-.of the Abo and Upber Hueco Limestone Members. The fauna consists of they

‘-folloﬁing: Wewokella (Talpaspongia) clavata, Tabulipora sp., Fenestella sp.,

Polypora sp., Septopora sp., Meekella mexiéana, Derbyia carter%, Squamaria

moorei, Linoproductus cora, Cancrinella altissimia, Pontisia franklinensis,

Composita mexicana, Crurithyris guadalupensis, Beecheria bovidens, Euphemites

";;sp., Euphemi topsis multinodosa, Bellerophon {Bellerophon) sp., Knightites

;“;(Knightites) bransoni, Knightites (Retispira)} eximid, Straparo]1us

o (Euampha1us) cornudanus, Omphalotrochus obtusxsp1ra, Amaurotoma zappa, -

G]yptospxra n. sp., Nat1copsws (Nat1cop51s) cf. N. (N.) apachensis,

| Trachydomia sp., Goniasma terebra, Paiaeostyius.(Pseudozyq?opﬂeura) SP.,

'j501en1scus aff. S. altonensxs Meekospira kn3ght1, Nuculopsis levatnformis,

- Schizodus texanus Sp1rorb1s sp., acrothorac1c barnac!es Pentagonocyc}opa "

"',-cf P. d1sgar, and Archaeocudar1s trud1fer. Th1s ccmmun1ty 15 def1ned as

| hav1ng var1ab1e to normal sa11n1ty, moderate to’ h1gh energy, 1ow to mode— :

;{f .rate turb1d1ty, and depths of 12 to 30 feet (4 to 10 meters)

Phylloid Algae an d‘_C oral ( Gas t ropo d )

o B h Community

.

Th1s commun1ty occurs in the Uppnr Hueco Limestone Member. It T
N conta1ns the fbl1ow1ng fossil flora and fauna phy]iowd algae, Mewoke?]a

(Taipaspong1a) c?avata Lophophy111d1um sp., fenestrate bryozoa Comgus1ta

‘mexicana, Crur1thyr1s guadalupensis, Euphem1tes Sp. Euphem1t0p51s multi-

nodosa, Bellerophon {Bellevrophon) sp., Knightites (Ret1sp1ra) eximia,

Straparolius (Euomphalus) cornudanus, Omphalotrochds obtusispira, Colpites
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. sp., Peruvispira sp., Amaurotoma zappa, G1yptosﬁira n. sp., Palaeostylus

if(Pseudozchp]eura) sp., Meekosp1ra knighti, Metacgceras sn., Stenopoceras

'sp., Properrinites dephami, Akmilleria huecoens1s Nuculopsis Tevat1form15

b et ket R i i ot B i H
o . 4 i® . - L

& Av1cu70pectan? coreyanus, Schizodus texanus Astartella subquadrata, ostra-

1
=
F

- codes, cr1no1d remains, and Archaeoc1dar1s trud1fer. .Cora]s are rare 1n

t
EA*thxs communxty 1n the Robledo Mounta1ns but gastropods are common and
E';probably grazed on the prol1fic algae. The phylloid algae and coral (gas-'

'  tropod) community is defined as having normal marine salinity, low to mod— '

4ierate energy, 1ow turb1d1ty, and depths of 21 to 90 feet (7 to 30 meterS)

R Fusul i nid Community

? f¥_ . The fusu11n1d commun1ty contains fusu11n1ds bryozoans produc~ ‘

.to1d brach1opods cr1no1d remains echinoid remains, Omphalotrochus, and
.“ostracodas. Palaeotextulariid foraminifers are rare. This commun1ty is j:}
| we1l .developed in the Frank11n and Hueco Mountains, but has not been recog~
- ;nlzed in the Dona Ana or Robledo Mountains. The fusui1n1d covmun1ty\1s o
3 def1ned as hav1ng norma1 marine salinity, low energy, Tow to moderate turh . ,i

'b1d1ty, -and depths of 60 to 150 feet (20 to 50 meters)

- P alae o.t extulariid C omm un i t'y _

- _ . The palaeotextular11d conmunity is d15t1ngu1shed by the presence
:  of Iarge numbers of pa1aeotextu1ar11d foraminifers of‘the genera Pa1aeotex-

tularia, Cr1bogener1na PaTaeob1ggner1na and Climacammina. Smal? foram-

1fers such as Globivalvulina and Ge1n1tz1na massive brynzoans productoid

brach1opods cr1no1ds, and ech1n01d rema1ns are present. Fuszform fusul -

o i b e

inids are “abundant. Th1s community is not present in the Dona Ana.or
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Robledo Mountains, but is observed in the Holfcamp of the Frankiiﬁ and
Hueco Mountains. This community is defined as having normal saﬁfnity,.j
~ low ener@y, Tow turbidity, and.depths greater than 150 feet (éregter |
* than 50 meters). |

CONCLUSIONS

The fo116hing conclusions can be developed. from the méasure&

if;sect10ns of the Hueco Formatlon in south-central Dona Ana County, New

o Mecho thay are as fol]ows- ‘

- (1) In the Robledo and Dona Ana Mountaxns the Hueco FormatTOn

- can be divided into four members (oldest to ‘youngest): (a) Lower Hueco -
.L1mestone Member, (b) Middle Hueco Limestone Member, (c) Abo Member, and

;A(d) Upper Hueco L1mestone Member. The Abo and Upper Hueco Limestone .

‘}fMembers weére the only members consxdered in deta11 in th1s study.

(2) The Abo Member in the Robledo Mountains ranqes from 425 to .

- 475 feet (133 to 148 meters) in thickness. The top of the Abo Member is
"not exposed in the Dona Ana Mountains, the measuved th1ckness there 1nd1-
s.cates a m1n1ma1 va]ue of 329 feet (103 meters) ‘ o -;" -

(3) The measured thickness of the Upper Huaco Limestone Member

'1n the Pob]edo Mountains ranges fromm 55 to 350 feet (17 to 109 meters) in
v‘thwckness. ThedUpper Hileco Limestone Member is reported1y not present 1n"
the Bona Ana Mountains. The comp]ete th1ckness is not known 1n the Robledo ‘
Mounta1ns due to post- Uo1fcamp erosion. ‘ _

(4) The Abo and Upper Hueco Limestone Membe}s'are‘1ith§10gica11y
- and p?esumab?y environmenta??y compafab]e to the Permian sequences bfr l

south- centra1 and southeast Ar1zona and southuestern Mew Mexico.

(5) 'Alternation between foss111ferous nonmar1ne red beds and '



v - o0

. marine carbonates within the Abo Member in the Robledo and Dona Ana Mountains
- arezsuggestive,bf cyclic depositioh whic was first recognized by Jordan
(1971). Theée cycles of deposition may be c]assiffed as symmetrica1 and

’ asymmetrxca] | |

. {6) The Abo and Upper Hueco Limestone Members appear to- be
5ifaunai1y c]ose1y related to the Talpa Format1on of north—centra1 Texas.,

:} the 1ower part of the Colina Formation of southeastern Arizona and
;f30uthwestern New Mexico, and the Hueco Group of the Franklin and Huecc

: Hountains of west Texas.

. {7} A Nolfcamp1an age is conf1rmed for the Perm1an rocks of
:;tﬁégﬁona Ana and Pobledo Mountains. MNo definitive fbssz1s of Leonard

é age have been recovered from the Dona ‘Ana or ‘Robledo Mounta1ns An‘Upperh
No]fcamp1an age for the Abo and Upper Huaco Limestone Members is .sub-
iistant1ated on the basis of the flora and fauna recovered.

! (8) The upper part of the Hueco Formation in the RobTedo and.

~ Dona Ana Mountalns conta1ns a brach1opod-mo1]usk dominated fauna wh1ch\
i-conSTSts of 61 genera of 1nvertebrates of. wh1ch 10 are ass1gned to the
Brach10p0da and 39 to the ‘Mollusca. i N o ‘_ T
- {9) Stevens’ (1963, . 1966) concept of WOifcamp1an megafaunai -
'_commun1t1es has been utilized in the pa]eoenv1ronmenta1 ana1y51s of the

: Abo and Upper Hueco Limestone Members in the Dona Ana and Robiedo Mount—
ians. These commun1t1es, as well as two others,.are rcogn1zed w1th

. Special variations. They are definéd as deltaic-tidal flat, ostracod,

euphemitid, nuculanid, Coste11arina,'chonetid, praductoid~Composita,'
phylloid algae and coral (gastropod), fusulinid, and palaeotextulariid.
_ The .chonetid, fusulinid, and pa]aeotextulafiid communities are not recog-

nized in the Abo or Uppeﬁ Hueco Limestone Members, but have been confirmed



in the Hueco Group of the Franklin and Hueco Mountains.
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APPENDIX I. DESCRIPTION OF STRATIGRAPHIC SECTIONS . . . §

Tﬁrée stratigraphic'sections in the Robledo Mountains aﬁd oné o %

section in the Dona Ana Mountains, Dona Ana County, New Mexico werelmea-- é
sured, Section locations are graphica?ly displayed on Plates I and II. : - _ . %
The general order of data in the forma] ]1thostrat1graph1c des- ol %
criptions/ara as follows: rock name, selective Dunham's classification on ~* é
carbonate unifs, weathered and fresh color, composition, other data, and - T E
fossil taxons present. R&ck colors utilized are those recorded in the B _%
"GSA Rock Color Chart" Geological Society of America (1963).. Beds ahd/or “ _ g
_stratigraphic units areAnumbered consecutively from the base to the top. R E

A11 sect1ons were measured utilizing a Jacob S staff and brunton‘
compass. Samp?es were col]ected at every five foot (1.5 meter) stratxgraphTC
interval or at significant 11tho1091ca1 changes in units less than five feet

(1.5 meter).

»
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Shalem Colony Section {Section 1)
SE 1/4, SW 1/4, Sec. 19, T. 22 S., R. 1 E., Southeastern Robledo

Mountains, Dona Ana County, New Mexico.

sampie No. Description ' Feet (Meters) -

-0

HUECO FORMATION

. - Upper Hueco Limestone Member

- R-14 Limestone. Unit 7-G. Weathered-light gray, N
73 fresh-medium dark gray, N 4. Homogeneous.
Fossils rare, o 1 (.3)

R-13 Limestone. Unit 7-G. Weathered-light olive

gray, 5 ? 6/1; fresh-medium dafkvgray, N4,

Homogeneous, Fossils rare. - 4.8 (1.4)

Total Unit 7-G . 5.8 - (1.7)

TR et T R T e H

R-12 Liméstone.” Unit 7-F, weatheredéifght 01ivé,f
gray, 5 Y 6/1; fresh-olive gray, 5 Y 6/1. “
- Hgmﬁgeneous. Fossils are silicifiedcphylfoid-_. X‘ ‘
E{_ | " | algae and b}achioﬁods. o - 4.8‘ -(1.4)

= R RIT- Limestoné;"ﬂnit 7-F. Meathered-pale yellow-

ish brown, 10.YR 6/2; fresh-olive gray, 5-Y
4/1.' Homoéeneoﬁﬁ.' Chert is present in the
: ' form of lenticular bodieé{ Fossils inciude

- phylloid a]gae,‘brachigpods, crinoids, and

- . echinoid épines. Fossils are silicified oﬁ | ‘
surface and iron stained.- . . . . ° _ i - 2.8 -(!.4)6.,

R-10 Limestone. Unit 7-F, Neathered-]fght olive



R-9

CR-7 -

" R-6

gray, 5 Y 6/1; fresh-olive gray, 5 Y 4/1.

Homogeneous. Fossils are silicified and

‘ include phylloid algae; sponge, Wewokella

(Talpaspongia}; brachiopods; and gastropods. ’4}8

100

(1.4) |

Total Unit 7-F -14.4

Limestone. Unit 7-E. Weathered-light olive

gra}, 5 Y 6/1; fresh-dark yellowish brown,

10 YR 4/2. Mottled. Fossils include silici-

fied echinoid spines. | 2.8

(4.4)

am

Total Unit 7-E 4.8

Limestone, Unit‘T»D.‘ Heathers?light olive

gray, 5 Y 6/1; fresh-olive gray, 5 Y 4/1. -
Homogeneous. Nodular chgrt. Fossils si]ici- I

fied on.surface include pﬁyl]oid algae; brach-

iopod, Composita; o;trachés; and grchaeocid- ‘

aris spines. and plates. S :-_' . 4;8

Limeétoné.'_Unit 7-D. Ueathers-pale yeT!ow-i’_”

“ish brown, 10 ?R 6/3; fresh-olive gray, 5 Y .
’.~4/}{'.Banded, color varies toward red. Small

. poor exposures. Fossils include gastropods

and echinoid spines.’ L A

‘Limestone. - Unit 7-D. Weathers-pale: yellow-

isﬁ brown, 180 YR 6/2; fresh-olive gray, 5 Y

4/1. -Homogeneous. Cl1iff former. Nodular *

. chert.  Fossils include phylloid algae and

gastropods that are iron stained and silici-

(1.8)

e

,_(1;4) S

am



R-5

R4

" R-2

fied on the surface, ‘ 6.6

Limestone, -Unit 7'0‘_ Neatheré-pa]e yellow-
ish brown, 10 YR 6/2; fresh-olive gray, 5 Y

471, quogeneous.' Nodular brown chert.

Partially silicified fossils include phylioid

algae; sponge, Wewokella (Talpaspongia); non-

fenestraté bryozoa; trochoid gastropods; and

-brachiopods. - . - f.y 4.8

Limestone. Unit 7-D. Weathers-light o]ive‘“- '
gfay, 5Y 6/1; fresh-olive gray, 5 Y 4/1. -

Homogeneous. Fossils include phy11oid algae;

sponge, Wewokella (Talpaspongia); and gastro-

pods, R g s 4

Limestone. Unit 7-D. Weathers-light olive

gray, 5 Y 6/1; fresh-olive gray, 5 Y 4/1. =~ = _ °

Homogeneous.: Fossils incTude phylloid algaes;

" ‘sponge, Hewokella (Talpaspongia); fenestrate .

‘bryozoa; brachiopod§; gastropods and echinoid .

167

(2)

- (1.4)

0.2

L

.43

st o i ol Tt N 1 s e S A | Lo il TR s B

‘spines. . ., . .. . .48

Total Unit 7-D  29.9

~

' Limestoné;l Unit 7-C. weathers-moderéte

‘yellowish brown, 10 YR 5/4; fresh~dark

yellowish brown, 10 YR 4/2. Slabby beds.

1.6 feet (0.4 meter) above base is a-thin
-.clay bed. Fossils include phylleid algae,

‘productoid bfachiopo&s; a p]anispirai'gast-,

(9.1)

M i linh. B Jact v

ik g k. ot - 3 £y T & B

P 3o R T kb g = T A Sy T
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S Y et e ey YN




“Fbo Member

. RE-27

RE-26-

: cuTar1y at 24-25 (7.3-7.6) and 20-21 feet (6 1

‘Sandstone and siltstone. Unit. 6. Very fine

‘l' C 4 : _ i68 _

ropod 4 inches in diameter, and other gastro-

pods. Unit has a fetid odor. - . 4.8 (1.4).

Total Unit 7-C 4.8 (1.4}

Concealed.. Unit 7-B. . 9.8 (2.9)
| Total Unit 7-B 9.8 (2.9)

Limestone. Unit 7-A. Weathers-pale yellowish

-brown, 10 YR 6/2; fresh-dark yellowish brown,

10 ?R 4/2, Contains phylleid algae, brachio-

pods, gastropods, and e;hinoid’spines; : 5.9 (1.7)

i
i vy Y i ) 3
R T i, phe b LT e S e e

Total Unit 7-A  5.9. (1.7).

L

"~ Total Upper Hueco Limestone Member  75.4 '(22ﬂ9)

I

grained and cross-bedded. : \ T (8.5)

»

. Total Unit 6 28 - (8.5)

Limestones -and shales. Unit 5-D. Upper ten

feet. (3 meters)‘form a resistant ledgé;‘pafti—

6.4 meters) above the base. Quite shaTy.

Contains fenestrate bryozoa, brachiopods,

Pteronites and other bivalves, gast}opods,-'

ostracodes, and echinoid spines and plates. - 25 (7.6)

Total Unit 5-D 25  (7.6) -

PRI R

ST TR R R e AT

e

T e

AR Lttt

e

T




- RE-25

RE-24 -

" RES23 .

Limestone and shaly limestone. Unit 5-C.
Heathers tan. Much siope talus. Vény rich
fauna of invertebrates including bryozoa;
productﬁidiand other brachiopods, bivalves,
gastropods, cephalopods, and echinoid‘spines
and plates. Lithologic sample taken from '
Tower five feet (1.5 meters),

Total Unit 5-C

Concealed, Unit 5-B. Covered with brachiopod. '

fauna and float.

Total Unit 5-B

Limestone. Unit 5-A. Weathers-dark yellowish

brown, 10 YR 4/2; fresh-olive gray, 5 Y 4/1.
Top of key basal bed a c1iff8 to 12 feet

(2.4 to 3.6 meters) in thickness. Fossils

include productoid brachiopbds,~ompha?otrocﬁoid

gastropods, other gastropods,'and e;h%noid

spiﬁes and plates.

»

Limestone, Unit 5-A, Weathers-dark yellowish
‘brown, 10 YR 4/2; fresh-olive gray, 5 Y 4/1. -
Fossils include scattered productoid brachio- .

_pods, and some gastropods. Base of’éliff'in '

slope.

Total Unit 5-A

Total Unit 5_

ST oy

B g
g

82

R 169
25 (7.6)'.
25 . '(7.5)
24 - "“(7.3} |
28 (7.3)
'Aéi_ f-'(fg?l

5 (1.5)
8 (2.4)
(25)
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RE-22

.RE-2}

RE-20

RE-19 -

-5 YR 3/4. Thin bedded.

Concealed. Unit_qfc.

: gray, 5 YR 6/1

indurated. Calcareous cement,

Concealed. Unit 4-F.
Total Unit 4-F

Sandstone to siltstone, Unit 4-E. _Weatherswu

pale brown, 5 YR 5/2; fresh-1ight 62ive gray,
5 YR 6/1. VYery fine grained.

Total Unit 4-E

Shales and siltstones., Unit 4-D. weafhe%s~‘

pale brown, 5 YR §/2; fresh-moderate brown,'

Total Unit 4-D

oo

Total Unit 4-C

SiTtstone, some fine bedded shale and silt-
stone below the top which is 2.5 feet (0.7

meters) in thlckness Unit 4-B Weathers—

moderate brown, 5 YR 474, fresh-11ght brownrshk‘.

~

‘letstone Unit 4-A. Neathers—pale brown, |

5y 5/2 fresh-brownish gray, 5 YR 4/1 Hell

' :Totai Unit 4

Total Unit 48 ..

Total tUnit 4-A -

L 170

6  (1.8)

6 (1.8)

A (1.2)
4 (.2
2 (1.2)
4 (1.2)

5 (1.5)
5 (1.5)
‘5 é1.5)

5 (1.5)
5 (.5)

5 (1.5)

29

(8.8}
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T T T T TR

"RE-18

RE-17

RE-16

RE-15

® ®

Concealed, Unit 3-F. , . 12 (3.8)
Total Unit 3-F 12 (3.6)

Limestone. Unit 3-E.1 Weathers-moderate ,

yellowish browﬁ, 10 YR 5/4; fresh-olive gray; )

S Y 4/1. Thin bedded. Fauna good but may S
have come from upper limestones above. ’_ 5 (}.5)'

Limestone. Unit 3-E. Weathers-moderate

- yellowish brown, 10 YR 5/4; fresh-olive gray,

5Y 471, Irregularly bedded. Fossiliferous. 5 - {1.5)
- | Total Unit 3-E 10, - (3) .

Limestons. Unit 3-D. Partially covered.

Lower 4 feet (1.2 meters) e§pec%a1}y poor.

‘ ‘(i.sl

Fossiliferous. | 5 .
Totaf.Unit -0 5 (1.5} .
Limestone. Unit 3-C. Poor exposure, weat- "
hers;mbderate yellowish brown, 10° YR 5/4; -
| fresﬁ;darkye11owi§h brown, 10 YR 4/2. , - | :
Spotted, Fossiliferous: - . _ 5 (1.5)

Total Unit 3-C 5 (1.5)

Concealed. Unit 3-B. Rubble no distinct out-

crop. : Lo '*_ . 5 '(1.5)
© Total Unit 3-B 5 . (1.5)
Limestone. Unit 3-A. Weathers-moderate yel-

Towish brown, 10 YR 5/4; fresh-dark yellowish
brown, 10 YR 4/2, "Basal cliff of good beds of



RE-13

RE-12

RE-11

RE-10

“tic matrix. Fossiliferous

limestone about 2 feet {0.6 meter) in thick-
ness. Limonite staining in part. Contains
bstracodes. ,

Total Unit 3-A

. Total Unit 3

Shaly limestone. Unit 2-I. Weathers-moderate

yallowish brown, 10 YR 5/4; fresh-pale yellow-
ish brown, 10 YR 6/2, Thin bedded. Tramsit- .

fonal into Unit 3.

Liﬁestbne_and si?tstpﬁe. Unit ZFI. Weathers-
dark yellowish brown, 10 YR 4/2; fresh-olive
gray, 5 Y 4/1. Fairly pure 3-4 feet (0.9-1

meter) above the base of the unit. Silty

above and below. Lower foot (0.3 meter) shows

1ight brown clay. weathering clasts in a micri-

Concealed. Unit 2-H.

Siltstone. Unit 2-G. weathering~pa1elbrown,_
5 YR 5/2; freshfpa1e brown, 5 YR 5/2.
- Total Unit 2-

Sandstone and‘si]tstoné. Unif 2~-F.. Neathers-‘

Total Unit 2-1

Total Unit 2-H

172
8 (2.8)
8 (2.4)
45 (13.7).
2 e
5 (1.5)
7 {2a)
6;51 (3.9) _
Zg"/
2.5  (.7)
2.5

(.7)



" RE-9

RE-5

’,-‘ "

moderate yellowish brown, 10 YR 5/4; fresh-
brownish gray, 5 YR 4/1. Very fine grained.
Massive 1imestone marker lowest 3 feet (0.9

meter) of unit. . . _5

173

_(1.5).

Total Unit 2-F 5

Siltstone and very %ine sandstone. Unft‘Z;E.
weathers-pa}e yeIIowxsh brown, 10 YR 5/4 '
“fresh-pale brown, 5 YR 5/2. | 5
Siltstone to very fine sandstone. Unit 2-E.
Weathers-moderate yellowish brown, 10 YR 5/4;
fresh-pale brown, 5 YR 5/2, s | | 5

~Siltstone to very fine éapdstone. bnit 2-E.

Heathers-pale yellowish brown, 10 YR 6/2;
fresh-pale brown, 5 YR 5/2. Somewhat thinner |

bedded than RE-6. - - R

Siltstone to very fine sandstone. Unit 2-E.

Heathers-pale brown, 5 YR 5/2; freshpale -

(1.5)

- {1.5)

0.5)

. Ci.s). B

(1.5

brown, 5 YR 5/2, Well 1ndurated h'_ .'}: 5
' Total Unit 2- E 20 |

CohceaTed. Unit 2-D. Covered with red ciay

{6.1)

(.9)

material. o ' | o 3

Total Unit 2-D. 3

Siltstone. Unit 2-C. Weathers-Tight brown,

. 5 YR 6/4; fresh-pale brown, 5 YR 5/2. Cross-

bedded, wel} indurated red bed marker-unit, - 2.5

. (.9}

W



L

RE-4

RE"3':!’ “-

RE-2

v A 9 - 1

Very fine sandstone and siltstone. Unit 2-C.
Weathers-pale brown, 5 YR 5/2; fresh-pale’
brown, 5 YR 5/2. Cross-bedded, calcareous
cement.

Total Unit 2=C

Siltstone, Unit 2-B, Weathered-pale ye¥1ow—
ish brown, 10 YR 6/2; fresh-light olive gray, -

5 (1.5)

5Y 6/1. Micaceous, cross-bedded, calcareous

cement, ‘Green, glauconitic-like band 3.5 to

4 feet (1.1 to 1.2 meters) above base.

Total Unit 2-B

Concealed. Unit 2-A. Covered with rubble.

Total Unit 2=A
Total Unit 2

brown, 10 YR 4/2} fresh-medium dérkfgray; N
4, "Foésiljféféds, contains oéffaéodeéi,‘Unii

in channel of arroyo. Base concealed. = °

Total Unit 1

. Total Abo Member

Total Hueco Formation

7.5 (2.2)
5 (.5
5 | (1.5)

5 (1.5)

-

- 66.5 - (20.2)

Limestone. Unit 1. Weathers-dark yellowish =

1.5 .i(.4) o

1.5 .4y '

252 (76.8)

327.4 {99.8)



Corralitos Ranch Faulted Section {Section 2)

Sec. 15 and 22, T. 22 S., R. 1 W., Southwestern Robledo Mountains,

- Dona Ana County, New Mexico.

 Strike: N. 25° W, Dip: 15°
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sample No. Description < o o Feet (Meters)

,
4
i

S

HUECC FORMATION

Upper Hueco Limestone Member

CR-985

CR-980 -

»

" Limestone, wackestone to packstone. Unit 16-G.
Weathered-1ight olive gray, 5 Y 6/1; fresh- -
medium dafk gfay, N 4, Thin to thigk bedded. |
Nodular cherﬁ. Fossils silicified and iron
stained and include phylloid algae; qunbe,

Wewokella (Talpaspongia}; brachiopods,

I

Costellarina, Pontisia, and‘Crurithgrié; |

" gastropods, Umpﬁalotrnchus, Amaurotoma, . - 2
" Glyptospira, Naticopsis,‘Tréchydoﬁia, and
Meekpsgir 3 cephalopod, Metacoceras;“and- -
bivalves, NqéuTopSis énd Pteronites; crinoid )
remains; echinoid remains; enigmat?c:unknown‘a"'
fossils; and other undiscernable debris. CIn-
soluble residue studies have yielded the fol- . -
. Yowing additional forms not described %n fhe_'i"
~taxonomy: gasfropods, Peruvispira and Ortho- _
~ nema and scaphopod, Prodentalium. 5 (1.5)

Limestone, wackestone to packstone. Unit 16-G.

. .
1 3Pt ~btrfmne, N et WA S SR 1 U it St . e

& it i




4 . B B
: @ ®

Weathered-light olive gray, 5 Y 6/1; fresh-
medium dark gray, N 4. Thin to thick bedded.
Nodular chert. Fossils silicified and iron
- stained ané include phylloid algae, gasiro-

pods, enigmatic unknown fossil, and other

b - ff undiscernable debris. : o 5 {1.5)
"CR-975  Limestone, wackestone to packstone. Unit 16-G.
E . o7 wéathered-light‘olive gray, 5 Y 6/1; fresh-

medium dark gray, N 4, Thin to thick bedded.
Nodular chert. Fossils silicified and iron
stained and inc1ude phylloid algae, bryozoa,
5',. Co 1gastropods enxgmat1c unknown fossil, and

] - : - -
R _other undiscernable debris. - , 5 1.8)

? ‘ CR-970 Lzmestone, wackestone. * Unit 16-G. MWeathered-

r

Tight olive gray, 5 Y 6/1; fresh-medium dark
graj, N 4. Thin to thick bedded. Noduiar |
chert Fossi]s silicified and iron §taine& -
and 1nc1ude bryozoa murch1son1d gastropods, _.',~
and other und1scernab1e—debr1s : _— 'j5 (1.5)7

Af CR-965 -~L1mestone, wackestone. Unit 16-G. Weatheréd; g o

L '_1ig%t o?ive g;ay, 5Y 6/1§ fresﬁ-médfum dark a

. gray, N4 Thin to thick bedded.’ Nodular

- - . chert. Foss11s 3111c1f1ed and iron stained

‘and, 1nc1ude gastropods and other und1scern~

able debr1s._ ' ‘ ] T 5 (1.5) :

CR-QGO(I Limestone, wackestone to packstone. Uﬁit 16-G.




@ () 7

Meathered-]ight—olive gray, 5 Y 6/1; fresh-~
medium dark gray, N 4. Thin to tbick bedded.
Nodular chert. Fossils silicified and iron
stained and include fenestrate and ramose

bryozoa, gastropods, echinoid spines, and

{43 ]

(1.5)

egnimatic unknown fossil.

Total Unit 16-G 30 (9.1)

© CR-955  Limestone, wackestone. Unit 16-F. Weathered-
Tight olive gray, 5 Y 6/1; fresh-medium dark
gray, N 4, Thin to thick bedded, Fossils

s111c1f1ed and iron stained and include gast-

o1,

ropods and other undiscernable debrzs - {1.5)

*f*( CR-950 Limestone, wackestone. Unit 16-F. weathered#

1ight olive gray, 5 Y 6/1; fresh-medium dark

b ¥ Ly

gray, N 4. Thin to thick bedded. Fossils ° >

Si1icéfied and iron stained and include gast-

o

ropods and other undiScernable debris. o | : (1-.5)' o
CR-945 Limestone, wackestoné.'_Unit 16;F. ﬂeatﬁéreﬂ- -
1igh§ olive gra}, 5Y'6/1; fresh-med1um dark -
gray, N 4, ‘Thin to thiék bedded Foss1ls
~ silicified and iron sta1ned and 1nc1ude “:
[ ‘ .belierophontxd omphaTotrocho1d gastrcpods,

“(1{5)"

and other undiscernable debr1s.g

.

CR-940 Limestone, wackestone, Unit 16-F. Weathered-
1ight olive gray, 5Y 6/1; ffesh-médium dark
_gray, N 4. Thin to thick bedded. Fossils




. CR-935

CR-930

o
1
3

" CR-920

~ Covered by limestone debris, = | N

silicified and iron stained and include phyl-

. loid algae, gastropods, and other undiscern-

able depris. ) 5
Limestone,‘wéckestone. Unit 16-F. -Neafheréd—
light olive gray, 5 Y 6/1; fresh-medium dark

gray, N 4. Thin to thick bedded. Fossils

silicified and iron stained and include gast-

- ropods, ostracedes, and other undiscernable

178

{1.5)

{1.5).

debris. , o . 5.

‘Total Unit 16-F 25

Limestone, wackestone. Unit 16-E. Heathered— 
light olive gray, 5 Y.6/1; fresh-light .olive
gray, 5 Y 6}1. Thin bedded. Fossiliferous,
contains gastropods, brachiopods, and echin--

oids, . ; R

{7.6)

’

~

(.6)

Total Unit 16-E .. 2

Concealed. Unit 16-D. Possibly 1imestone. .

(-6)

2.1

" Yotal Unit 16-D 7

Limestone, wackestone. Unit 16-C. Weathered- -

‘Iightlolive gray, 5 Y 6/1; fresh-olive gray,
"5 Y 4/1. Thin bedded. Fossiliferous; contains

~ bryozoa, Polypora; brachiopods, Sguamaria;-bi-

valves, Pteronites and Septimyalina; gastropods;

:and echinoid spipes, Archaeocidaris. ,‘ . 2.5

(2.1)

en



CR=917.5

' CR-910 -

" ¢R-908

Limestone, wackestone. Unit 16-C. Weathered- .
1ight olive gray, 5 Y 6/1; fresh-olive aray,
5Y 4/1. Thin bedded. Fossiliferous; contains

bryozoa, Po1yEoré; brachiopods, Squamaria; bi-

valves, Pteronites and Septimyalina; gastropods; -

and echinoid spines, Archaeocidaris. Base of

unit. ' g . - 0

(o)

Total Unit 16-C . 2.5

Concealed. Unit 16-B, Possibly limestone.

“(.7) B

(2.2)

" Covered by limestone debris. :-17.5

Total Unit 16-B. 7.5

Limestone, wackestone. Unit 16-A. Weatheréd—k
grayish orange, 10 YR 7/4; fresh-yellowish
gray, 5 Y 7/2.: Thin bedded. Fossiliferous;

contains sponge, Wewokella (Talpaspongia)s i'

brachiopods, Squamaria; bivalves, Septimyalina; -

~ gastropods, Omphalotrochus; ostracodes; and

echinoid spines, Archaeocidaris, - E 2

‘: Limestone, wackestone. Unit 16-A.. Weathered-

grayish orange, 10 YR 7/4; fresh-yellowish .
gray, 5.Y 7/2. Thin bedded. Fossiliferous; .

containé bryozoa, Fenestella; brachiopods, -

Squamaria; bivalves, Pteronites, Bakevellia

(Bakevellia), and Permoghofus; gastropods,

- Bellerophon (Bellerophon) and Omphalotrochus; '

. annelids, Spirorbis; ostracodes; crinoids, -

(2.2)

r

e



CR~905

Abo Member

CRB95

Pentdgonocyclopa; and echinoid spines, Arch-

aeocidaris.

Limestone, wackestone. Unit 16-A. Weathered-

Tight olive gray, 5 Y 6/1; fresﬁ-medium gray,

N 4, Thin bedded. Fossiliferous; contains

gastropods, Bellerophon (Bellerophon) and

OmphaTOtrochus; ostracodes; and echinoid

- spines, Archaeocidaris.

Total Unit 16-A

v

Concealed, Unit 15-B. Possibly siltstone.

~ Covered by siltstone debris.

Total Upper Hueco Limestone Member 81 .

Total Unit 15-B

Siltstone, noncalcaregus. Unit 15-A. Weath- o

" ered-moderaée‘brown, 5 YR 3/4§ freshagrayish‘ -

'CR-890

red, 5 R 4/2. Thin bedded, thin laminae.

Very fine grained. Hematitic, micaceous.

‘Sample'probably not in place.

Siltstone, noncalcareous. Unit 15—A. ﬂeatﬁe
ered-moderaté brown; 5 YR 3/4; fresh-grayish
red, 5 R 4/2. Thin bedded, thin laminae,
cross~-bedded. Very finé grajned.l‘Hematitié,

micaceous. Sample probably not in p}ace. 

180 |

'3‘f'- (.9)
2 ‘1.6)
7 (2.1)
(26.7)

3 ;\(.9)
3 (9)

" 5 '(1i55

s



CR-885 B

‘CR-885 A

. .- CR-830

CR-870

Base of unit.

Siltstone, noncalcareous. Unit 15-A. Weath-
ered-moderate brown, 5 YR 3/4;. fresh-grayish
red, 5 R 4/2. Thin bedded, thin laminae,

cross-bedded. Very fine grained.: Hématitic,

miéaceous.' Sample probably not in p1acel

- Total Unit 15-A

Total Unit 15

Limestone, wackestone. Unit 14-D. Weathered-

Tight o1i§e gray, 5 Y 6/1; fresh-qiive gray,

5 Y 4/1. Thin bedded. Fossiliferous; contains

gastropods, ostracodes, and echinoid spines.

Limestone, wackestone. Unit 14-D. Weathered-

light olive gray, 5 Y 6/1; fresh-olive gray,

5 Y 4/1, 'Thin bedded. Fossiliferois; contains

‘gastropods and ostracodes.

L .t Total Unit 14D

Concealed. Unit 14-C. Covered wifh gray

1imestone-ffbat and debris.

Calcareous marl, mudstoﬁe. Unif 14-B, Heath-
ered-grayish orange, 10 YR 7/4; fresh-grayish
brown, 5 YR 3/2 to moderate je110wish:brown;

10 YR 5/4. Thin bedded, laminated. Biotur-

Total Unit 14-C -

. 0

1ol -
(0
0. (3)
RER :(3.9)
5. (1.5)
R )
6 - (18)
8 (2.8)
(2.4)



i eR-860

- (R-855

" CR-845 .

o CR-850 -

bated (burrows). No discernable fossils.

Total Unit 14-B .

Concealed, Unit 14-A. Covered with Timestone

debris and fleat.

Total Unit 14-A

Total Unit 14 20

Siltstone, nonéa?careous.' Unit 13-C. WEatﬁ—
ered-moderate brown, 5 YR 3/4; fresh-grayish
red, 5 R 4/2. Thin bedded, thin Taminae.
Very fine grained, _Hemétitic, micaceous,
Sample probably not in place. . |
Siitstone, calcareous. Unit 13-C. Weathered-

‘moderate brown, § YR 3/4; fresh-grayish red, -

5 R 4/2. Thin bedded, thin ‘laminae, cross—

.beqded. “Very fihe'grafned. ‘Hematitic, mica-

ceous., Sample probably not'in_plaée;‘ - V'_
'Siftstone, s]ightT&'caTcareong' Unif f3~C. |
WEathéred~modeFate~brdwn, 5 YR 3/4; fresh~

~ grayish red, 5 R 4/2. Thin bedded, thin

laminae, cross-bedded. Very fine grainéd.

" Hematitic, micaceous. Sample probably not

in pléce,

Total Unit 13-C

Siltstone to sandstone, calcareous. Unit 13-B.

182
2 (.6)
2 {(.6)
6 (1.8
6 (1.8)
. (6.7)

8. ()

5 a8
5 (1)
18 (5.4)



v . . 183

Weathered-moderate orange pink, 5 YR 8/4; "
fresh—grayish orange pink, 5 YR 7/2. Thin
bedded, thin laminae. Very fine grained.
Hematitic, hicaceous,' Sample probably nﬁtlii _ i
in b]ace. : - : A  _ an :5  :(};5)
CR-840 -__Si1tstone to sandstone, ca?careoué. Unit o ' ‘
13-B. Weathered-pale red, 5 R 6/2; fresh-A
pale red,.S'R 6/2. Thin bedded, thin lam- -
inae, Very fine grained. Hematitic, mica- _
cecus., Sample probably not in place. = s {1.5)"
© CR-835 Siltstons to sandstone, calcareous. Unit ,: *
13-B. weatﬁer94~pa]e fed, 10 R 6/2; fresh; ! o
pale red, 5 R 6/2, Thin bedded, thin Tam- .
inae. Very fine grained;‘ Hematitic, mica- . )
- ceous, Sample probably not in place. - \’;; 5 \"'(1.5)
CR-830 | Si]tstonefto sandstone, calcareous,. Unit:f,'~‘::- B
 13-B. Meathered-moderate orange pink, 10(:“_ C
“R77/4§ fresﬁ;moderate pink, 5 R 7/4. Thin S
bedded, thin laminae. Very Fine grained.
‘ ﬂematiti¢; micaceous. Sample probab]y‘not : -
. in place. - o R Y (1.5)
CR-825 Si}tStone'tc sandstone, ca1careous.'_Un%t.__: | |
' 13-B. Weathered-grayish orange pink, 5 YR ’
- 1/2; frgsh-pafe red?'S.YR 6/2. Thiﬁ Eedde&,
thin laminae, cross-bedded. Very fine grai- -

ned. Hematitic, micaceous. Sample probably

not in place. o :: - .. s (1.5)
| Total Unit 13-B 25  {7.6)




CR-820

. CR-815

CR-810

CR-805

' lq_'R 5/2." Thin bedded, thin laminae. “Vety‘fihe :

* CR-800 " -

CR-795

Siltstone, calcareous.( Unit 13-A, Weathered-
moderate brown, 5 YR 3/4; fresh-dark yellowish
brown, 10 YR 4/2. Thin bedded, thin laminae.
Very fine grained. Hematitic, micaceous.

Sample probably not in place.:

" Siltstone, calcareous. Unit 13-A. Weathered-

moderate brown, 5 YR 3/4; fresh-grayish red,

5 R 4/2. Thin bedded, thin laminae. Very
fine grained. Hematitic, micaceocus. Sample
probably not in plade. _

Siltstone, calcareous. Unft 13-A. UWeathered-
moderate brown, 5 YR 3/4; fresh-grayish red,

5 R 4/2. Thin bedded, thin -Taminae, cross-
bedded. Very fine grained. Hematitic, mica-
ceous. Sample probably not in place.
Siltstone, calcareous. ‘Unit 13-A. MHeathered-

pale red, 10 R 6/2; fresh-pale grayish red, 5

grained. Hematitic, micaceois. Sample pro-

| bably not in place.

Siltstone, calcareous.. Unit 13-A, Weathered-

pale yellowish brown, 10 YR 6/2; fresh-pale
red, 5 R 6/2, -Thin bedded, thin laminae,

cross-bedded. Very fine grained. Hematitic,

micaceous. Sémp1e probaﬁ?y’not in place.

‘ Siltstone, calcareous., Unit 13-A. Neafhered—

grayish orange, 10 YRv7/4; fresh-grayish red,

109

" (1.5)

(1.5)

(1.5)

(1.5,

{1.5) |



L J | B
5 R 4/2. Thin bedded, thin laminae, cross-

bedded. Very fine grained. Hematitic,

_ micaceous. Sample probably not in place. -5 {1.5)

R-790  Siltstone, talcareous. Unit 13;A. Weathered-
‘ pale red, 10 R 6/2; fresh-pale red, 5 R 6/2,
Thin bedded, thin fam%nae.' Ver& fine grained:
,Hematitic, micaceous. Sample probably not iﬁ
place. : 5 (1.5)
R-785  Siltstone, calcareous. Unit 13-A, Weathered-

moderate yellowish brown, 10 YR 5/4; fresh-

pale yellowish brown, 10 YR 6/2. Thin bedded,

thin laminae. Very fine grained. . Hematitic,

micaceous, Sample probably not-in place. 1.8 {.4)

Total Unit 13-A  36.5 (11.1)

Total Unit 13 79.5 (24.2)°

R-783.5 -1Limestone; wackestone to packstone.‘ouﬁif 12-H.
o Weathered-pale yellowish brown, 10 YR 6/2;
- fresh-dark yellowish brown, 10 YR 4/2. Thin
bedded. Fosstiferdus; contains ostracodes .
and eqhinéid spinés:' - o | L 5.5 {1.6)
R-778 Liméstane, wackestone. Unit 12-H. Weathered- -
pale yallowish brown, 10 YR 6/2; fresh-dark |
yellowish brown, 10 YR 4/2. Thin bedded.

'Fossi1iferous; contains ostracodes and echinoid

“spines. _ o . .3 (.9).




bt .

CR-775 Limesfone, wackestone. Unit 12-H. weatheredQ
pale yellowish brown, 10 YR 6/2; fresh-dusky .
yellowish brown, 10 YR 2/2. Thin bedded.
Foss%]iferous, contains ostracodes, - "‘ - .5 ‘(.1)

Total Unit 12-H 9 (2.7)

/ Concealed, Unit 12-G. Possibly limestone.

Covered with gray limestone float and deﬁris. 14,5 (4.4)
' ' Total Unit 12-6 14.5 = (4.4)

CR-760 Limestone, wackestone. Unit 12-F. Weathered-

light olive gray, 5 Y 6/1; fresh-olive gray,

5Y 4/1. Thin bedded. Fossi?iférous,-ccntains

gastropads and ostracodes. Lo T 8 (2.8)

Fault. Left lateral strike slip fault trending

4 a

in a North-South direction withhapproximately 5 5  ~

feet displacement,

CR-752 .. 'Limestone,:wackestone; Unit IZ-F. 'weatheféd4
light olive gray, 5 Y 6/7; fres%—olive gféy; )
5 Y 4/1. Thin bedded. Fassiliferous, contains |
gastrobﬁds; o R ;_;,ﬂ o 2; | f (-6)*‘Z

CR-750 Limestone, wackestone to packstone, Unit 12-F.

Weathered-1ight olive gray, 5 Y 6/1§ fresh;-“‘ _ |
olive gray, 5 Y 4/1. Thin bedded. - Fossiti- . . -~

- - " “ . . + ‘ R - .‘%
ferous, contains murchisonid and other types . ' . 1

of gastropods, | o ;:N o _ 4.5. (1.3) ' . ‘%
‘ Total Unit 12-F . 14.5 ‘ (4.4) ‘ ‘o %




A o L e i 1t Ll

CR-745

' ~ CR-740

CR-735

CR-725

. ferous, nondiscernable;

Limestone, wackestone. Unit 12-E. Weathered-
gra}ish orange, 10 YR 7/4; fresh-dark yellow-
ish brown, 10 YR 4/2. Thin bedded. Fossili-
ferous, contains ostracudés and rarelcrinoid

stems and columnals.

-Limesfdné, wackestone. Unit 12-E. Weathered-

Tight olive gray, 5 Y 6}1; fresh-olive gray,

5Y 4/1. Thin bedded. Fossiliferous; con-
tains murchisonid and other types of gastro-
pods, ostracodes, and other undiscernable
debris. A

Limegtoﬁe, wackestone. Unit 12-E. Neatﬁered—
]igﬁt olive_gréy; 5Y 611; fresh-olive éray,f
5Y 4/1. Thin bedded. Fossiliferous; con-

" tains murchisonid and other gastropods, ostra-

codes; and other undiscernable debris. Base'

of unit.

Total Unit 12-E

Concealed. Uﬁit 12-B, Pbssib]y'?imestone;(

Covered with gray limestone float and debris.'

Total Unit 12-D

Limesﬁone, mudstone. Unit 12-C. ‘Weathered-

’ grayish oraﬁge; 10 YR 7/4; fresh-dark yellow-

ish brown, 10 YR 4/2. Thin bedded. Fossili- -

18/

5.5 . {1.6)

5 (1.5)

*

()

10.5° (3) .

8 (2.4)

8 (2.8)

2.5 '-_(.7}

Total Unit 12-C

2.5  (.7)



"~ CR-720

(R-715

CR-707 B

" CR-707 A

CR-705

. discernable fossils.

Calcareous mudstone. Unit 12-B. Weathered-

paTe‘ye11owish brown, 10 YR 6/2; freéh-venyl
pale orange, 10 YR 8/2. Thin bedded. No -

Total Unit 12-B

Limestone, wackestone to mudstone, Unit 12-A.

i weathered-grayish orange, 10 YR 7/4; fresh-

olive gray, 5 Y 4/1. Thin bedded. "Biotur- ‘

bated (recrystallized burrows). Fossiliferous,

" contains ostracodes.

Limestone, mudstone. Uhit 12-A. weatheredQ
grayish orange, 10 YR 7/4; fresh-moderate -
yellowish brown, 10 YR 5/4, Thin bedded.

Bioturbated (recrystallized burrows). Foss-

iliferous, contains ostracodes. Base of unit.

Total Unit 12-A

Total Unit 12,

Siltstone to sandstone, ndncalcareousﬁf‘UnitA

11-B. Weathered-moderate brown, 5 YR 34

 fresh-grayish red, 5 R 6/2. Thin bedded, .thin

laminae, cross-bedded. Very fine grained. -

\ Hematitic, micaceous, Sample probab]y'not in

place,

'Siltstone to sandstone, noncalcareous. Unit .

v
2.5 (z;g)
9.5 (2.8)
8 n*(2.45
0 : (0)
8

(2.4)

. 76.5. {23.3)..

2 (.8
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CR-700

CR-695

CR-690

"R-685

1?-8. Weatheredémoderate'brown, 5 YR 3/4;

fresh-grayish red, 5 R 6/2. Thin bedded, thin

Taminae. Very f1ne gra1ned Hematitic, wica- -

ceous. Sample probably not in place.

Siltstone to sandsteone, calcareous. Unit 11-B.

jNeathered-moderate brown, 5 YR 3/4; fresh-

grayish red, 5 R 6/2. Thin bedded, thin lam-

inae, cross-bedded. Very fine grained.

"~ Hematitic, micaceous. Sample probably not in -

place.

Siltstone to sandstong, slightly calcareous.

Unit 11-B. Neatﬁered—moderate Brown, 5 YR

" 3/4; fresh-grayish red, 5 R 6/2. Thin bedded,

thin laminae. Very fine grained. Hematitic,
micaceous. Sample probably not in place. .

Total Unit,11LB

letstone, ca?careous. Unit 11~A Neathered-

grayxsh brown, 5 YR 3/2; fresh gray1sh red 5
R 6/2. Thin bedded thin 1am1nae. Vehy fine

~grained, Hemat1t1c, micaceous . Samp1e pro—

bably not in place. _
Si1tstone; slightly caTcaréous. Unit 11-A.
Meathered grayish brown, 5 YR 3/2; fresh-
grayxsh red, 5 R 6/2. Th1n bedded thin Tam-

inae. Very fine gra1ned Hematitic, mica~ '

ceous. Samp1e probab1y not in place.
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CR-680 Siltstone, calcareous. Unit 11-A. Weathered-
| grayish brown, 5 YR 3/2; fresh~gray1sh red, 5 |
" R 6/2. Thin bedded thin laminae, cross»bedded
Very fine grained. Hematitic, micaceops;:;

. Samplé probably not in place: . L o 2 (.6)

CR-678 Siltstone, calcareous. Unit 11-A. Weathered-

/

moderate brnwn; 5 YR 3/4; fresh-grayish red, 5
R 6/2. Thin beddéd, thin laminae, cross-bédded,

Very fine grained.. Hematitic, micaceous.

Sample probably not in place. Base of unit. 0 (0)
Total Unit 11-A 12 (3.6)

Total Unit 11 29 (8.8)

CR-677 - Limestone, wackestone. Unit 10. Weathered- - -

s

}ight olive gray, 5 Y 6/13 fresh-medium gray, _— N
N 5. Thin bedded. Fossiliferous, pontains - |
gastropodS'and ostracodes. Thinned by intru- .

sion of andesite, appears to be thicker‘oh'

the flanks of intrdsion.' e - A:._- 9 ©3)
| B ’ Total Unit 10 1. (_3)_.

e

CR-675. Hornblende Andesite. Unit.9. Color: ground -~

570, - mass wéathers—dusky_ye??owish brown, 10 YR -

e TR = e R = Ty TEeT =y T i L TR = =
£ o mhivie 2 B L, o Cp =Nt A ST} PRGN oI ek SN T iy .
ALy e - e LT - O ek e 2 R S 1
px T et b T4 S AT T TR T O LS P T T
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568.5 - 2/23 feldspars-light bluish. gray, 5 B 7/

- n) g~ Ty

other phenocrysts-grayish orange, 10 YR 7/4

round mass fresh-medium gray, N 5. . Conta1ns :
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the following minerals; hornblende, biotite,
and plagioclase. Weathers down into-clay
minerals. Appears to be layeréd, probable

replacement of limestone. - = ' 6.5 (1.9) .

Total Unit 9. 6.5 (1.9)

Concealed. Unit 8-D. Probably siltstone.

Covered with siltstone debris and float. 5 {1.5)

Total Unit 8-D 5 . {1.5)

~-658.5  Claystone, slightly calcareous. Unit 8-C,
Weathered-moderate red, 5 R 5/4 to grayish
orange, 10 YR 7/4; fresh-very dark red, 5 R
2/6 to dark yeliowish orange, 10 YR 6/6, Thin
bedded, Vugs filled with calcite. ' C 16 (3)

!

Total Unit 8-C 10 (3)

-653,5 -Si1t§tone_to sandstone, s]fght]y caicéreoué. A
© .Unit 8-8B,- Heéthered—pa]e ré@; 5 R 6/Z23 fresh- |
* grayish red, 5 R 4/2. Thin bedded, thin lam- . .
| inae. Very ffné grained. Hematitic, mica- ‘
ceous.:.Sampie prdbabiy not in place. : E ‘5 - {1.5)
-648.5°  Siltstone tofsandﬁtaﬁe; calcareous, Unit 8-B. '
Weathered-noderate brown, § YR 3/4; fresh-
“grayish réd,‘S R 4/2. Thin bedded, thin Tam--.
" inae. Very fine grained. Hematitic, mica—.

ceous. : ' 2.5 (L7)

-645 Siltstone to sandstone, slightly calcareous. - -




CR-640

CR-635

- CR-630

_ CR-625

CR-620

Unit 8-B. Weathered-grayish brown, 5 YR 3/2;
fresh-pale red, 5 R 6/2. Very fine grained.

Hematitic, micaceous.

Siltstone to sandstone,!ca]careous. xUnit a-B.-

Weathéered-dusky reddish broﬁn, 10 R 2/4;
fresh-grayish red, 5 R 4/2. Thin bedded, thin
taminae. Very fine grained. Hematitic, mica~
ceous. Sample probably not in place. ”
Siltstone to sandstone, calcareocus. Unit 8-B.
Weathered-moderate brown, 5 YR 3/43 fresh-
grayish red, 5 R 4/2; Thin bedded, thin Tam-
inae. Very fine grained. Hema%itic, mica~

ceous. Sample probably not in place.”

Siltstone to sandstone, calcareous. Unit 8-B.

Weathered-moderate brown, 5 YR 3/4; fresh-pale .

. red, 10 R 6/2. Thin bedded, thin laminae,

" VYery fine grained. Hematitic, micaceous}

$amp1é probab1y not in place.

Siltstone to sandstone, caicarebﬁs. Unit B-B.
Heathéred-ﬁoderéte brown, 5 YR 3/4;'fresh—  .
grayish red, 5 R'6/2. Thin bedded, thin am-
inas, Very fine‘grained‘ Hemat1t1c mxca—
ceopQ. Samp]e probably not in p1ace. A

" Total Unxt 8 B

Siltstone, slightly calcareous, Unit B-A.:
Weathered-dusky reddish brown, 10 R 2/43;

ey e
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3 (.9)

5 (1.5)
5 . {1.5)
5 i(x;éj

5 (1.5)
30,5 (9.1)
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CR-630

CR-625

" CR-620

- CR-615 - -

Siltstone, slightly calcareous. Unit 8-A.

b 4 I | . @ 193

fresh-grayish red, 5 R 4/2. Thin bedded, thin

laminae., Very fine grained. Hematitic, mica-

ceous. Sample probably not in place. : 5_ (1.5)“

Siltstone to sandstone, calcareous. Unit 8-B,
Heatheréd—moderate brown, 5 YR 3/4; fresh-pale

red, 10 R 6/2. Thin bedded, thin laminae.

Very fine grained. Hematitic, miéaceaus.

'Samp}e pfaba51y not in place. =~ 5 (1.5)
Siltstone to sandstone, calcareous. Unit 8-B. -

Weathered-moderate brown, 5 YR 3/4; fresh-

" grayish red, 5 R 6/2. Thin bedded, thin lam-

inae. Very fine grained. Hematitic, mica-

SR T
Ty gar e

L2
P

eI

pem sl
PR TR
AT

i

" ceous. Sample brdbably not in place. 5 (1.5)
| | Total Unit 8-B 305  (9.1)

~

Weathered-dusky reddish brown, 10 R 2/4;'

fresh-grayish red, 5 R 6/2. Thin bedded, -

thin 1amiﬁae. fraces or evidence of mud

cracks. Hematitic, micaceous. Sample bré; TR A -
bably not in p]acel | ‘ . L :5 1.5)
Sf}tstoné, ca}cqreous. Unit 8-A. Weathered--

dusky reddish brown, 10 R 2/4; fresh-grayish

red, 5 R 6/2. Thin beddea, thiﬁ laminée.

" Hematitic, micaceous. Sample probably not in

- place. - ‘ .5 (1.5)

I Jnpcaalit

o2

~N

— -

Total Unit 8-A 10  (3)
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Total Unit 8 55.5 (16.9)

- CR-610 Limestone, wackésto?e. Unit 7-M. Weathered-
| grayish orangé, 10 YR 7/4 to pale réd purple,
5 RP 6/2; fresh-dark yellowish brown, 10 YR
/" 4/2 to pale reddish brown, 10 R 5/4. Thin

bedded. Fossiliferous, contains murchisonid

R AN o

g ™

gastropods and ostracodes. | 1.5 (.4)

plzcnd

CR-608.5 'Limestone, mudstone to wackestone. Unit 7-M.
Weathered-dark yellowish brown, 10 YR 4/2 to

moderate yellowish brown, 10 YR 4/2; fresh-

brown1sh gray, 5 YR 4/1 Thin bedded Foss»

ey

~iliferous, contaans murch1son1d gastropods f 3 (.9)

Total Unit 7-M 4.5  (1.3)

-~

~

CR—503.5 Calcareous mudstbne."Unit 7¥L.' Weathered--

RS e Pk o P

grayish orange, 10 YR 7/4; fresh?mott]ed .
pale red purple, 5 ﬁP 6/2, mode?ate‘ye11owish
" brown, 10 YR 5/4, dark yellowish brown 10 YR
42, Laanated th1n bedded. . No discernable ‘ o
fossils. o D }"‘_‘. 6 .(1.8)
CR-598.5  Calcareous mudstone. Unit 7-L. Weathered- | ‘. o
‘dark yellowish’ brown 10 YR 4/2 fresh—ye]?ow«

ish brown, 10 YR 3/2 Lam1nated thln bedded

No discernable fossils. Base of unit. .0 (0)

Total Unit 7-L . 6  (1.8) i
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Concealed.. Unit 7-K. Possibly }imestone.

Coverad with limestone float and debris.

195

87.5 {26.6)

Total Unit 7-K  87.5 {26.6)

T

Total Units 7-K to M 98  (29.8)

Total Partial Abo Member "379 (115.5)

Normal Fault, repetition of section

: Uppéf Hueco Limestone Member

-

CR-480

. CR-510

Limestone, wackestone. Unit 7-3. Weathered-
medium Yight gray, N 5; fresh-medium dark
gray N 4, Thin bedded. Fossiliferous; con-

tains brachiopods, Squamarias bivalves,

Septimyalina, Pteronites, and Wilkingias .

gastropods, Bellerophon (Bellerophon),

Straparoilus (Euomphalus), and ihdetermina?s._

¢

forms; and echinoid spines, Archaeocidaris.

Cencea}ed.‘ Unit 7-I. Possibly }imestﬁhe;

Covered by gray limestone float and debris.

N
6 {1.8)
L Total Unit 7-3 6 . (1.8)
23 (7
Total"tnit 7-1 23 - (7)

" Limestone, wackestone to packstone, Unit 7-H.

Veathered-medium 1ight gray, N 6; frgsh»medium.'
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gray, N 5. Thin bedded. Limonite filling
in some cracks. Fossi]iferous§ contains

sponge, Wewokella (Talpaspongia); brachio-.

pods, Squamaria and Linoproductus; bivalves,

Septimyalina and Pteronites; gastropods,

Bellerophon (Bellerophon) and other indet-

eyminable forms; ostracodes; and echinoid

spines, Archaeocidaris. o l : 3 (.9)

Total Unit 7-H 3. 7 (.9)-

Concealed, Unit 7-G. Possibly Timestone,

Covered by limestone float and debris. ' 8.5 (2.5)

A F. CR-470 Liﬁesfone, wégkes;one. Unit 7-F. weathered-

medium 1ight gray, N 6;. fresh-medium gray, N

s

S 5. Thin bedded. Fossiliferous; contains SN

brachibpbdé, Sguamaria and Linoprdductué;-

..
.

. ' 'biva1yes, Pteronites§ gastropods, Bellerophon’
'(BeTTerthon) and ‘other indeterminatg forms;

i

Total Unit 7-6 8.5 (2.5) .{< Lo

ostracodes; and echinoid spines, Archaeocidaris. 1.5 (.4)

Total Unit 7-F 1.5 ° (.4)

Concealed. - Unit 7-E, Possibly limestone. -

Covered by gray limestone float and debris. 0o (2.7)
‘ Total Unit 7-E 9 (2.7)

CR-460 .  Calcareous marl, mudstone. Unit 7-D.‘ Weat-

- hered-pale gréyish ofange, 10 YR 8/4; fresh-
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CR-455

CR-450

grayish orange, 10 YR 7/4, ‘Thinlbedded,
Fossiliferous, contains gastropods and
other undiscernable debris.

Total Unit 7-D

Limestone, wackestone to packstone. Unit 7-C.

Weathered-1ight olive gray, 5 Y 6/1; fresh-

Tight olive gray, 5 Y 6/1. Thin bedded.’
'Fossi1iferous; contains sponge, Hewokella

{Talpaspongia); bryozoa, Fenestella, Polypora, .

and SeEtogora;'brachiopods, Squamaria; bi-

valves, Pteronites, Bakevellia (Bakevellia),

Septimyalina, and Wilkingia; gastropods, B

Euphemitopsis, Bellerophon (Bellerophon),

Straparotlus (Euompha1us), and indeterminafe

forms; ostracodes; crinoids, Pentagonocyclopa

columnals and round stems; and echinoid .

" spines, Archaeocidaris.

Limestbne, wackestone to packstone. Unit_?-c.

- Weathered=11ght olive gray, 5 ¥ 6/1; fresh-
olive gray, 5 Y 4/1. Thin bedded. Fossili- =~

197

(.4)

: ?.5 \

ferous; contaiﬁ§nsponge, Wewokella (Talpaspongia);

bryozna, Fenestella and Polyporas brachiopods, .

Squamaria; bivalves, Pteronites, Septimya?ina,‘
-Schizodus, and Wi1kfngia; gastropods, Euphem-~

_itopsis, Bellerophan (Bellerophon), Naticopsis

(Naticopsis), Soleniscus, and other indeter-

minate forms; scaphopod, Plagioglypta; ostra-

1.5"
1.5 (.4)
(2.5)

pelioiet auth - o LIRS
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" (R-445

CR-435

Abo Memberi

CR-430

- codes; echinoid spines, Archaeocidaris; and

shark tooth, Petalodus?.

L imestone, wackestone to packstone. Unit 7-C.

' weathéredl-nght olive gray, 5 Y 6/1; fresh-

olive gray, 5 Y 4/1 Th1n bedded. Fossi1i—

. ferous; conta:ns sponge Newoke1la (Talpaspongaa)

brachiopods, Squamar1a; bivalves, Sept1mya11na;

éa;tropods, Bellerophon (Be]}erophon) and other.

indeterminate forms; and echinoid spines,

Archaeocidaris.

T M

Total Unit 7-C

Concealed. Unit 7-B. Possibly 1imesfong, 3

Covered by limestone f]oat and debris.

Total Unit 7—8

Limestone, wackestaone. Unit 7-A. Weathered-

medium gray, N 5; fresh—med1um dark gray, N 4.

Thin bedded. F055111ferous conta1ns b1va1ve ;,

fragments; gastropods; crinoid stems; and

echinoid spines, Archaeocidaris.

Total Upper Hueco Limestone Member .

Reverse Fault, additional section

Siltstone, slightly calcareous., Unit 6-C. _'

Em1mﬁ7{“

.- 198
5 (1.5) '
1 (.3)
4.5 (4.4)
s . (1.8) _
6  (1.8) .
8 (2.8
8 (2:3)
" 81

‘“ (24.7)‘“ o

TRy
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CR-420 -

D PRREEEEAT . T

. CR-410

- CR-425

CR-415 -

Meathered;pa}e reddish brown, 10 R 5/4 to
grayish orange, 10 YR 7/4; fresh-grayish

red, 5 R 4/2 to moderate yellowish brown,

10 YR 5/4. Thin bedded, thin laminae.

Very fine grained. Hematitic, micaceous.

r

Sample probably not .in place.
Siltstone, noncalcareous. Unit 6-C. Weat-

hered-grayish red, 10 R 4/6 to grayish

orange, 10 YR 7/4; fresh-grayish red, 5 R 4/2

to pale brown, 5 YR 5/2. Thin bedded, thin_
laminae. Very fine grained. Hematitic,

micaceous. Sampfe probably not in p]aée."

Siltstone, calcareous. Unit 6-C. Weathered-

grayish red, 10 R 4/6% fresh-grayish red, 5

R 4/2. Thin bedded, thin laminae, cross-bedded.

Very fine grained. Hematitic, micaceous.

Sample probably not in place.

. Total Unit 6-C- 15

Siltstone to sandglone, cq]careous. Unit 6-B.

' Hgathered—pﬂe red, 5.R 6/2; fresh-pa'le.red,

160 R 6/2. .Thin badded, thin laminae, cross-

bedded. Very fine grained. Hematitic, mica--

ceoust‘ Sample probably not in place.

'Siltstone to sandstone, calcareous. Unit 6-B.

Weathered-pale red, 5 R 6/2; fresh-pale red,

" 10 R 6/2. Thin bedded, thin laminae, cross-

bedded. Very fine grained. Hematitic, mica-

5 (s
5 ti.s)
.:(4.5)

| (1.5)



.ceous. 0.5 feet (0.1 meter) exposed on

(1.5)
Total Unit 6-B 10 (3)

surface,

«o

~ CR-405 Siltstone, calcareous. Unit 6-A. Weathered-
o moderate reddish brown, 10 R 4/6; fresh-
) grayish red, 5 R 4/2. Thin bedded, fhin Tam-
inae, cross-bedded, Very fine grained. Hem-
- atitic, micéceous. Sample probably not in

place.

.o

£ | - (1.5)
7.?J$E§7400 Siltstone, slightly calcareous. Unit 6-A. : o
L Heathered-deep reddish brown, 10 R 4/4; Fresh-
.grayish red, 5 R 4/2. Thin bedded, thin lam-

inze. Very fine grained. Hematitic, mica-

o

ceous. Sample probably not in place. S (1.5)

ﬁ-;' "CR-395  Siltstone, slightly.calcareous., Unit G—A.';

)

Weathéred-moderate hrown, 5 YR 3/4; fresh-
grayish red, 5 R 4/2.. Thin bedded,.thin lam-

inae. Very fine grained. Hematitic, mica-

oy

' ceous.’fSamp1e probably not in place. {1;5)\
f . CR-390 - Siltstone, stightly calcareous. Uﬁit S-A.: - |
V " Heathered-moderate veddish brown, 10 R 4/6;

fresh-grayish red, § R 4/2. Thin bedded, thin ‘

}aminae,'cr0§s-bedded. Very fine grained:”

Hematitic, micaceous. Sample probably not in

o

place.

| . {1.5)
CR-385 Siltstone, calcareous. Unit 6-A. MWeathered- '

grayish red, 10 R 4/2; fresh-grayish red, 5 R
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CR-380

CR-375~

CR-370

§R~365

&4/2. Thin bedded, thin laminae, cross-bedded.
Very fine gréined. Hematitic-micaceous.
Sample probably not in place. ' o 5

Siltstone, calcareous. Unit 6-A. Weathered-

grayish red, 10 R 4/2; fresh-grayish ved, 5 R

- 4/2. Thin bedded, thin iaminae, cross-bedded.

Very fine grained. Hematitic, micaceous.

Sampie probably not in place. - o 5

Siltstone, calcareous. Unit 6-A. Weathered-
grayish red, 10 R 4/23 fresh-grayish red, 5 R
4/2.° Thin bedded, thin laminaé, cross-bedded.

Very fine grained. Hematitic, micaceous.

Samﬁ]e probably not in place. ' o 5

Siltstone, calcareous. Unit 6-A. Weathered-
moderate .reddish brown, 10 R 4/6; fresh-grayish
red, 5 R 4/2. Thin bedded, thin laminae,

cross-bedded. Very fine grained. Hemafitic,

micaceous;' Sample probably not in place. - ‘,-T.S'

201

(1.5)

(1.5)

,(1;5)

" Total Unit 6-A 40 .

{(12.2)

Total Unit 6 65

Limestone, wackestone. Unit 5-I. Weathered-

1ight olive gray, 5 Y 6/1; fresh-pale bfowh,

‘5 YR 5/2. Laminae-moderate yé11owish brown,:

10 YR 5/4. Thin bedded, laminated. Fossili-

ferous, contains gastropods, ostracodes, and

(19.8)

& o

b st o e T LA

U

(1.5)*,3 .
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~ echinoid spines. B N {1.5)
CR-360  Limestore, wackestone. Unit 5-I. Weathered- '
1ight olive gray, 5 Y 6/1; fresh-pale brown,
5 YR 5/2, Laminae-moderate yellowish hrown,

10 YR 5/4. Thin bedded, laminated. Fossili-

ferous, contains gastropods, ostracodes, and

echinoid spines. . 5 {1.5) :
| Total Unit 5-I 10 (3)
‘(R-355  Limestone, wackestone. Unit 5-H. Weathered-

medium 1ight gray, N 6; fresh-medium gray, N

5. Thin bedded. Fossiliferous, conta1ns

gastropods and ostracodes. ‘ e "1_ 2 (;6)

CTotal Unit 5-H 2. {.6)

.~ 'CR~350 Limestone,kwackestonem Unit 5-G. weatheredQK’

s

light olive gray, 5 Y 6/1; fresh-dark yellow- - \f_' '
ish brown, 10 YR 4/2, Thin bedded. Fossili~ . |

ferous, contains ostracodes and echinoid - . T -

- spines. R - 1O
. AZ;L,CR-348.5 Lzmestone, wackestone Uﬁit 5-G. weathered~ | LT
- moderate ye??owxsh brown, 10 YR 5/4 to dark
ye11ow1sh orange, 10 YR 6/63 fresh-dark ye1~ )
30w1sh brown, 10 YR 4/2 to mpderate yel]owysh' _
. brown, 10 YR-5/4. Thin bedded. Fossiliferous, . -
conta1ns gastropods ostracodes, and echlnozd
' spines. _ . o R ' j3.5'l (1)
 CR-345 _  Limestone, wackestone.'AUnif‘SQG. weaﬁhefed- R ‘



- CRE340

. CR-335
" CR-330

CR-325

CR-320 -
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moderate yellowish brown, 10 YR 5/4 to dark

yellowish brown, 10 YR 6/6; fresh-dark yel-
lowish'brown,'lo YR 4/2 to moderate yellowish.
brown, 10 YR 5/4. Thin bedded. Fossiliferous,

contains gastropods, ostracodes, and echinoid

spines and plates. Base of unit. S @ (0)

Total Unit 5<6 8  (2.4)

‘Limestone, wackestone. Unit 5-F, Weathered-

1ight olive gray, 5 Y 6/1; fresh-pale yellow-
ish brown, 10 YR 6/2. Thin bedded. Fossili-
ferdus, contains gastropods, coiled nautiloids, |

and ostracodes,

(32}

| (1.5)
Limestone, wackestone., Unit 5-F, we;théred~ o
light olive gray, 5 Y 6/1; fresh-olive gray,

5Y 4. .Thin bedded, Fossiliferous, contains | ": ~

).

o

gast?opods and ostracodes.

Limestone, wackestone. Unit 5-F. ﬁeathered-

: 1ight‘glive aray, 5 Y 6/1; fresh-dark Ye1]ow; o
. ish brown) 10 YR 4/2. Thin bedded. Fossili- : . ~ .

ferous, contajns'gastropods“and ostracodes.: .5 _ {1.5)

Limestone, wackestone. Unit 5-F. ‘Weathered-

. Vight olive gray, 5 Y 6/1; fresh-olive gray,'K

5 Y.4/11- Thin bedded. Fossiliferous, contains

gastropods and ostracodes. (1.5) -

cm

Limestone, wackestone. Unit 5-F. Weathered-

Tight olive gray,!S Y 6/1; fresh-olive gray;



" CR-310

8 CR-305

* CR-300 .

- cite crystals. Fossiliferous, contains gast-

5Y 4/1. Thin bedded. Fos$i1ifer0us; contains

gastropods and ostracodes. Base of unit. c

" 204

(0)

Total Unit 5-F 25

Limestone, mudstone to wackestone., Unit 5-E.

. Heathered-pale yellowish orangé,.}o YR 8/6,

grayish pink, 5 YR 7/2, and pale yellowish
brown, 10 YR 6/2; fresh-dark yellowish orange, .

10 YR 6/6, dark reddish brown, 5 YR 4/4, mod-

erate brown, 5 YR 4/4, and pale brown, 5 YR
5/2, Varigated. Thin bedded. FossiTiferods,

contains ostracodes and other undiscernable

7.8

' (3)

debris. . o - - 10

" Total Unit 5-E 10

Limestone, wackestone. Unit 5-D. WHeathered-
Tight olive gray, 5 Y 6/1; fresh-olive gray, o
5Y 4/1. Thin bedded, Vugs filled with cal--

ropods and ostracodes,

Limestone, wackestone, Unit 5-D, weathered~i ‘

1ightro1ive.gray,'5 Y 6/1; fresh~dark &e110w-"‘
ish brown, 10 YR 4/2. ‘Thin bedded. Fossili-

" ferous, contains gastropods; nautiioid ceph~

alopods, and ostracodes.’ ‘ 5

Limestone, wackestone. Unit 5-D. . Heatﬁered~i

grayish orange, 10 YR 7/4; fresh-moderate
yellowish brown, 10 YR 5/4. .fhin bedded.

o

(3)

+

:'F_(I;s) -

(.5)



(R-295 -

- CR-290

fibo Member

CR-270

Fossiliferous, contains gastropods and
ostracodes.

Limestone, wackestone. Unit 5-D. Neatﬁered-

grayish orange, 10 YR 7/4; fresh-dark yeliow- ‘
ish brown, 10 YR 4/2. Thin bedded. Secondary

formation of calcite crystals along fracture
1ines. Fossiliferous, contains ostracodes.

Total Unit 5-D

Limestone, wackestone to mudstone. Unit 5-C.
Weathéred-pa1e yellowish orange, 10 YR Blﬁ'tb
pale red purple, 5 RP 6/2; fresh-dark yeliow~
ish orange, 10 YR 6/5 to grayxsh red purp]e, ‘

| 5 RP 4/2. Thin bedded. B1oturbated Fbss~

jliferous, contains ostracodes.

“Total Unit 5-C

Concealed. Unit 5-B. Possibly limestone.
Covered by limestone float and debr1s.»_7

Total Un1t 5-8

Normal Fault, repetition of section -

Limestone, wackestoné. Unit 5-A. Weathered-

medium 1ight gray, N 6; fresh-medium gray, N

Total Repeated Abo Member 159

205

5 (1.5)

1 (.3)
16, (4.8)

6 (1.8f
6 ; ‘1i3?‘
17 = (5.1)
17 (5.1)

(48.4)
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5. Thin bedded. Fossiliferous, contains ~
ostracodes. | 8 (1.8)
. (R-265 Limestone, wackestone. Unit 5-A. Weathered- | '
medium light gray, N 6; fresh-medium Tight
gray, N 6. Thin bedded. Fossfliferous; con-
tains ostracodes, small crinoid stems, and
sma]l‘echinoid spines. _ 8 -‘ (1.5)
(R-260 . Limestone, wackestone. Unit 5-A. Heathered- “

medium 1ight gray, N 63 fresh-medium 1ight

gray, N 6. Thin bedded. Fossiiiferous, con-

" tains ostracodes and other undiscernable debris. 4 ,(1;2)
Total Unit 5-A 15 (4.5}

L

,i@f”pR-ZSS Siltstone, ca]careﬁus. Unit 4-B. Heathéfed;'
pale red, 10 R 6/2; fresh-pale reddish browh, ,
10 R 5/4. Thin bedded, thin laminae, éro§s~ - ;, ::.
bedded. Very fine grained. Mematitic, mica- - ..
- ceous. .Two feet (0.6 meter) eprsed._':.\ {N' .6 : -11.8)
- CR-250 = Siltstone, nenca]careéus.‘ Unit 4-B, Weathered- . .
pale dark reddish brown, 10°YR 4/4; fresh-gray- .
iéﬁ'red, 5 R 4/2.y Thfn bedded, thin'iamiﬁae, '
' crst~bedded.' Veny fine graine&; Hematitic, . _
| micaceous. Sample probably not in place. . T (1.5)
CR-245 Si1fsfone, noncalcgreoué. Unit 14-B. fweathered»~ |
" pale dark reddish brown, 10 R 8/4; fresh-gray-
ish red, 5 R 4/2. Thin bedded, thin laminae,

cross-bedded, Very fine grained. Hematitic,




CR-240

CR-235

© CR-230

micaceous. Sample probably not in place, -5

Total Unit 4-B . 16

Siltstone, noncalcareous, Unit 4-A.  Weathered-

pale reddish-brown, 10 R 4/4; frash-pale brown,

5 YR 5/2 with grayish red, 5 R 4/2, laminae.

Thin bedded, thin Taminae, cross-bedded. Very
'fine grained. Hematitic, micaceous, Samp1é‘
probably not in place. ‘ - ; 'ff 5
Si1tstone,*noncalcéreohs, Uni@ 4-A. Weathered-
p§1e dark reddish brown, 10 Rl4/4; fresh-pale
brown, 5 YR 5/2 with grayish red, 5 R 4/2, Tam- |
fnae. Thin bedded, thin Taminae, cross-bedded.
Vény fine grained. Hematitic, micaceous.

Sample probably not in place, C 5

" Siitstone, calcareous, Unit 4-A. Weathered- o

hodééate yellowish brown, 10 R 4/6; fréshﬂ_ .

moderate yellowish brown, 10 YR 5/4. Thin.

" bedded, thin laminae, cross-bedded. Very

fine grained. Hematitic, micaceous. -Sample

- probably nat in place. ' 5

(1.5)
(4.8)

(1.5)

1.5)

'fj;s)

Total Unit 4-A 15

{(4.5)

Total Unit 4 31

Limestone, wackestone. Unit 3-F, Weathered- -

Tight olive gray, 5 Y 6/1; fresh-dark yellow-

" (9.4)
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© CR-205

ish brown, 10 YR 4/2. Thin bedded. Biotur-

bated (burrowé) with Timonite stains outlining
b1oturbated zones on weathered surface.
Foss111ferous " contains cstracodes." o R 5

L1mgstone, ‘wackestone. Unit 3-F. Heathered-

. Tightiolive gray, 5 Y 6/1; fresh-dark yé1iow-
~ish brown, 10 YR 4/2. Thin bedded. msﬂu"

~ ferous, conta1ns gastropods and ostracodes. - 5

208

'(ilsj"-'

sy

Total Unit 3- F 10

L1mestone mudstone Unit 3-E. Heathered-

- ye1}ow1sh gray, 5 Y 7/2; fresh-dark yellow-.

ish brown, 10 YR 4/2. Thin bedded. : Bzotur-

bated {burrows)}. Fossiliferous, contains

ostracodes and other undiscernable remains. 5

Limestope,”mudstoﬁe.- Unit 3-E. Weathered-
grayfsh orange, 10. YR 7/4;'fresh-dark yellow- |
ish brown, 10 YR 4/2. Thin bedded. * Biotur- . o

bated (burrows) Fossiliferous, conta1ns : :';

i ostracodes and other und1scernab1e debr1s. :j':' 5

(3

; (‘3’ ‘5_) |

1.5)

SR - Total Unwt 3E7 10

Argillaceous limestone, claystone.‘ Unjt'S-D;

Weathered-pale red, 5 R 6/2 and grayish 6faﬁga,".“ k

16 YR 7/4 fresh-gray1sh red, 5 R 4/2 and dark

+ . yellowish brown 10 YR 4/2 Thin bedded,.

Laminated, b1oturbated ~No discernable l_ .

(3)-

. (6)

fOSST]S. SR i 3 ":t";;-- _ -2



CR-203

CR-190

. /
- CR-202

- CR-185

Argi?]aceous Timestone, muds tone. Uhit'S—D.‘

weathered-pa1e yellowish brown, 10 YR 6/2; - A

fresh-grayish red, 5 R 4/2. Thin bedded.

‘Appears unfossiliferous,

© Total Unit 3-D

Limestone, wackestone to mudstone. Unit 3-C.

 Meathered-light olive gray, 5 Y 6/13 fresh-

dark yellowish brown, 10 YR 4/2. Thin bedded.

Fossiliferous, contains ostracodes., -

Total Unit 3-C

Concealed. Unit 3-B: Possibly limestone. -

Covered.by limestone float and debris. -

Total Unit 3-B

Limestone, wackestone to mudstone. Unit 3-A.

Weathered-dark ye11owi$h;brown,‘10 YR Elﬁ;f]

fresh-dark yellowish brown, 10 YR &/2. Thin

beddad. Fossiliferous, contains bivalves, =

" ostracodes, and other undiscernable debris. -

. Total Unit 3-A

Total Unit 3

Argiliaceous limestone, claystone. Unit 2-I.
Wéatheredupa1e red, 5 R 6/2 and grayish orange,
10 YR 7/4; fresh-dusky red, 5 R 3/4 and dark'.

209
1 e
3 (.9)
1.5  {.48)
1.5 - (8)
10.5° {3.2)
0.5 (3.2)
3 | “f;g)
3 (.9)
38" (11.5)



_ CR-180

CR-173

CR-170

~

‘moderate brown, 5 YR 4/4; fresh-grayish réd,

o @ o
yellowish orange, 10 YR 6/6. Thin Bedded,

Taminated. Bioturbated{ intraclastal with

some undiscernable fossil debris. - R (2.1)

| Argillaceous limestone, claystone. Unit 2-1.

'Weathered-Tight brown, 5 YR 6/4; fresh-dusky

red, 5 R 3/4. Thin bedded, laminated. Bio-
turﬁated, intraclastal with minor amount.of

undiscernable fossil debris. S T (.3)

‘Total Unit 2-I © 8 (2.4)

Concealed,. Unit 2-H. Covefed with siltstone

float and debris, A 6 {1.8) _
|  Total Unit2-H 6 - (1.8)

Siltstone, noncalcareous. Unit 2-G. Weathered-

-

‘ N
5 R 4/2 and moderate yellowish brown, 10 YR |
5/4;_'Thin‘bedded, thin lTaminae. Bioturbated‘.
‘(bufrowﬁ);" Vgr} fine grained. Hematitic,‘ :
. . micaceous. 0.5 feet (0.1 meter) expoéed( ':. 3 | ‘H(.Q)-

Total Unit2-6 3 (.9) -

.Siltstone, slightly calcareous. . Unit 2-F.
Neatheréd;1ight reddish brown, 10 R 4/4; i'

fresh-grayish red, 5 R 4/2. Thin bedded,

" thin laminae, cross-bedded. Very fine
" grained, Hematitic, micaceous. Sample

- probably not in'place. SR - (1.5)



L it L o

“. CR-155

CR-150 -

. CR-145

~ prebably not in place.

Siltstone, slightly caléareous. Unit 2-F.-
Weathered-pale raddish brown, 10 R 5/4;

“ fresh-grayish red, 5 R 4/2. Thin bedded,

thin laminae, cross-bedded. Very fine

LN

. grained. Hematitic, micaceous. Sample

probably not in place.
Siltstone, slightly calcareous. Unit 2-F.

“Weathered-grayish red, 10 R 4/2; fresh-

moderate yellowish broﬁn, 10 YR 5/4. Thin ‘
bedded, thin laminae, cross-bedded. Very -

. fine grained. ‘Hematitic, micaceous. Sample

Total Unit 2-F

Siltstone, calcareous. Unit 2-E. Hgathered;

" pale reddish Erown, 10 R 5/4; fresh-§a1e red;

5 R 6/2 to grayish red, 5 R 4/2. Thin bedded,

thin laminae. Bioturbated (burrows). Very

fine grained. Hematitic, micaceous. Sample
XprobaBTy'ﬁbt in place. V

‘ S11tstane, calcareous. Unft 2-E. weathered- ’

pale red 5 R 6/2 fresh~gray1sh red 5 R 4/2

Th?n bedded, th1n 1am1nae. B10turbated (bur--

Tows ). Very fine graihed Hemat1t1c, m1§a-
ceous, Sample probab]y not in place.

Total Un1t 2»E

,Siftstqng, noncalcareous. Unit 2-D. Weathered-

211

(1.55

(1.5)

{4.5)

(1.5) -

(1.5)

e



212
moderate brown, 5 YR 3/4; fresh-pale red,
5 R 6/2. Thin bedded, thin laminae, c¢ross-

bedded., Very fine grained. = Hematitic, .

" micaceous, -

[4)}

| (.5
’.CR;]40 Siltsone, slightly calcargous. Unit 2-D. ‘
| Weathered-dark reddish brown, 10 R 3/4;
fresh-grayish red, 5 R 4/2._ Thin bedded,
thiﬁ'lamihae, cross-bedded. Very fine

grained. Hematitic, micaceous. : ‘B {1.5)

: Total'Unitlz-D 10 (3)

. CR-135 Siltstorne, sTightly calcareous. Unit 2—0:
B Weathered-light reddish brown, 10 R 4/43
fresh-grayish red, 5 R 4/2. Thin bedded,
thin laminae. Bioturbated (burrows and N
trails). ﬁery fine grained. Hematitic, ,
N | mi caceous. Sémp]e pfobab1y not in p1acé.l C S o (].5) j;c~_-
{3 HEGR-130 Siltstone, cé1careous.» Unit ?—C; weathefgd— T
| A pale reddish brown, 10 R 5/4; fresh;podefate:‘
red, 5 R 5/4. Thin bedded, thin Taminae.
Bjoturbated tburrowé). Suggéstion‘of‘ripple .
marks., Very fine grained. Hemétifiq;‘micéQl' L _
ceous. Sample probably not in place. "‘f . ‘_5~’_':(1.5); .;
CR-125 Si]tsfone, s1ightly calcareous. Unit 2-C. : | B
Neathefedfpale grayish red, 5 R 5/2; fresh-~
grayish red, 5 R 4/2. Thin bedded,kthin

laminae. Very fine grained. Hematitic;-}

'micaceous; .Sample probéb]y not in place. ‘ 5 . (1.5} -



3

3

2 CR-105

CR-100

Siltstone, slightly calcareous. Unit 2-C.

Weathered-dark reddish brown, 10 R 3/4§

fresh-grayish red, 5 R 4/2, Thin bedded,
thin 1aminaé. Suggestion of ripple marks.
Very fine grained. Hemat1t1c m1caceous. :
Samp]e probably not in place.’

Siltstone, siightly calcareous. Unit 2~C<”

b Weathered-dark reddish brown, 10 R 3/4;

fresh-pale grayish red, 5 R 5/2. Thin

bedded, thin laminae. Suggestion of ripple

marks. Very fine Qrained “Hematitic, mica—'
ceodé. Sample probab1y not in pTaceh

S11tstone ca1careous Unxt 2-C. Weathered-

- dark TeddTSh brown, 10 R 3/4; fresh~pa1e

gray1sh red 5R 5/2 Thin bedded, th1n Tam-
inae, Very f1ne grained. Hematitic, mica-1 
beous}r Sample probab1y not in place. .

Totai Un1t 2 C

‘ Siltstone,rs1ight1y calcareous. Unit 2-B.
~ Weathered-moderate brown, 5 YR 3/4; freshe
moderate brown, 5 YR 3/4. Thin bedded, thin .

laminae. Very fine grained. Hematitié,‘j; :
micaceous. 'Samp1e probabﬁy not in pTace; ‘~'
Siitstone s1ightly calcareous. Unit 2-B.
Neathered moderate brown, 5 YR 3/4 to

dusky brown, 5 YR 2/2; fresh-moderate

213
| 5:‘ (}fE) :
5
5 -;(1‘.5)

0 )
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214 .

“brown, 5 YR 4/4. Thin bedded, thin laminae.

Very fine grained. Hematitic, micaceous.

Sample probably not in place. . ) E 5 (1;5),
| © Total Unit2-B 10 - (3)

CR—QSfE Sinstone, sTightly calcarecus. Unit 2-A, -
- Weathered-dark reddish brown, 10 R 3/4;
. fresh~grayish red, 5 ﬁ 4/2. Thin bedded;

thin laminaa, cross-bedded. Very finé
grained. Hematitic, micaceous. Sampie -
Aprobably.not in place. o 5 . (1.5).
{LV¥“CR+90 Siltstone, s1i§ht1y calcareous. Unit‘Z»A.j o
o Weathered-dark reddish brown, 10 R /ey
- fresh-grayish red, 5 R 4/2. Thin bedded,
_thiﬂ laminae, cross-bedded.” Very fine “, o l ; .
.grained.‘ Hemétitic, micaceous. SampTé .

" probably not in place. e A - ; ,(1:5)

 CR-85  Siltstone, calcareous. Unit 2-A. AweathareQQ

1ight brown, 5 YR 6/4; fﬁesh~grayish'red;‘5' x

T R R R

- R 4/2. Thin bedded, thiqilgminae. Biotur-

bated (trails). Very fine gfained.: Hemgtitié,

'micaceous;" Three inches (0;09 meter) éxpnsed;- "5 {1.5)

Total Unit 2-A 15 (4.5)

‘Total Unit 2 107 (32.6)

- "r..

~ Total Abo Member 177 ~ {53.9)



7 GR-50

P

.CR-35

® CR-55

Middle Hueco Limestone Member

Concealed. - Unit 1-D.- Possibly Timestone.
Covered by limestone float and debris.

Total Unit 1-D

Limestohe,"mudstone to wackestane. Unit 1-C. .~

Heathered-light olive gray, 5 Y 6/1; fresh-.

" .dark yellowish brown, 10 YR 4/2. Thin bedded.

Fossiliferous, contains ostracodes.

Limestone, mudstone-to wackestone, ‘Unit T-C;

_ Heathgred-]ight olive gray, 5 Y 6/1; fresh~
dark yellowish brown, 10 YR 4/2. Thin bedded.

Fossiiiferous, contains ostracodes. Base of
unit.

Total Unit Tuﬂ

Limestone, mpdstone,_ Unit 1-B, Heathered-

‘light olive gray, 5 Y 6/1; fresh-pale yellow~"

ish brown, 10 YR 6/2, Thin bedded. Fossiti-.

" ferous, contains ostracodes,

l imestone, mudstona, Unit 1-B. Weathered- -

light olive gray, 5 Y 6/1; fresh-pa}é yellow- f
ish brown, 10 YR 6/2. Thin bedded. Fossili-

ferous, confains ostracodes.
Limestone, mudstone. Unit 1-B. Weathered-

pale yellowish brown, 10 YR 6/2; fresh-pale

215

yellowish brown, 10 YR 6/2. Thin bedded. . - =

25 '(7;6);¥ )
25 - (7.6)
5 (1.5)
0__(0)
5 <(1.5) . "
T (3)1;-
5 (1.5)



CR-30

. 'CR-25

' CR-20

CR-15

‘CR-10

Fossiliferous, contains ostracodes and other
undiscernable debris,
Limestone, mudstone. Unit 1-B. Weathered-

grayish orange, 10 YR 7/4; fresh-light browﬁ,

5 YR 6/4. Thin bedded. Fossiiiferdus; con-

tains ostracodes and other undiscernable

dabris.

Limestone, mudstone., Unit 1-B. Weéthered-
1ight o]fve gray, 5 Y 6/1; fresh-pale yellow-
ish brown, 10 YR 6/2. Thin bedded. Fosgéji-
ferous, contains ostracodes ahd other undis-

cernable debris, Basé of unit,

Limestone, mudstone. Unit 1-A. Weathared-

grayish ofange,)?ﬂ YR 7/2; fresh-dark yellow-

ish brown, 10 YR 4/2. Thin bedded. Fossili~

ferous, contains ostracodes. Bioturbated

(burrows, recfysta?]ized). Laminated.

Limestone, mudstone. Unit 1-A. Weathered-

grayish orange, 10 YR 7/2; fresh-dark yellow- :

ish brown, 10 YR 4/2. Thin bedded. Fossili-
ferous, contains ostracﬁdes.
Limestone,'mudstdne. Unit 1-A. Ueathered- -

grayish orange,‘lo YR 7/2; fresh-dark yellow-

“ish-brown, 10 YR 4/2. Thin bedded. Fossili-

ferous, contains ostracodes and other undis-

Total Unit 1-B.

216 -
5 (1.5)‘
5o 0.8
0 -{o)
25 (7.6)
00 (3)
- |

1.5 .  :



CR-5

CR-0

" cernable debris.

Limestone, ﬁudstone. Unit’]-A,' Weathered-

1ight olive gray, 5 Y 6/1; fresh-dark yellow-

ish brown, 10 YR 4/2. Thin bedded. Fossili-

ferous, contains ostracodes. Bioturbated

* {burrows, recrystallized). Slabby weatheriﬁg.

Limestone, mudstone. Unit 1-A. Weathered-
1ight olive gray, 5 Y 6/1; fresh-pale yellow-
ish brown, 10 YR 6/2. Thin bedded. Fossili-
ferous, cdﬁtaﬁns o§tracodes. Beginning of .
measured section. Middle Hueco Limestone |

Member not c0mp]ete1y measured.

Partial Total Upper Middle Hueco Limestbné,Member‘

217

- . ,.‘.. 1 i .
Total Unit 1-A

Total Faulted Hueco Formation 985

5 (1.5)
5 (1.5)
0 (o)
25 {7.6)
80 1(24.3) i
(300) -

T
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Hawkins East Tank Section (Section 3)
NW 1/4, NE 1/4, Sec. 28, T. 22 S., R. 1 U., Southwestern Robledo
Mountains, Dona Ana County, New Mexico. |

Strike: N. 25° M. Dip: 15°

- Sample No. Description ; ' : . - Feet A(Méters)

J
I

HUECO FORMATION

;i’Upper Hueco Limestone Member

” - HE-269 Limestone, wackestone, Unit 8-F. Weathered-
medium gray, N 53 fresh—dark'oiive-gray, 5Y
© 3/1. Thin to thick bedded. Small amount of

chert. Silicified fossils iron stained and

(1.2)

; ~© " 4nclude gastropods and echinoid spines. ‘V4
| I Total Unit 8-F 4 (1.2)
Concealed. Unit 8-E. Possib?y 1imestone,' C - :
covered by 11mestone float and debris 2'5 .A3 (1.58) .
Total it 8€ 5 (1.5)
::VZHE-260_°: Liﬁeétone, wackestone., Unit 8-D. weathered—-
' medium gray, N 5; fresh-dark olive gray, 5 ?
3/1. Thin to th1ck bedded Fossils sf?ié~
ified and iron sta1ned and 1nc1ude phy1101d .
a]gae gastropods and ech1nozd spines. 5 (1.55'

HE-255 | Limestone, wackestone. Unit 8~D. Neathered?
| medium 1ight gray, N 63 fresh-dark 011ve gray,
5 Y 3/1. -Thin to thick bedded Fbssa]s 511-_



HE-250

HE-242

"’;‘J'}E}_’Jﬂﬂr?ﬁﬁw";‘ oL
- : - . . N . - I

HE-235 -

icified and iron stained and include gastro-

pods and echinoid spines.

' Limestone, wackestone. Unit 8-0.  Weathered-

light olive gray, 5 Y 6/1§ fresh-dark olive
gray, 5 Y 3/1. Thin to thick bedded. Fossils

§ilicified and iron stained and include gast-

" ropods and echinoid spines.

Total Unit 8-D

Concealed., Probably limestone.‘ Unit 8-C.
Covered by Timestone debris.

Total Unit 8-C

Limestone, wackestone. Unit 8-B. ' Weathered-

medium gray, N 5; fresh-dark olive éray, 5Y
3/1. Thin to thick bedded. Fossils silici~
fied and iron stained and include phylioid

algae; sponges, Wewokella (Ta}gaspongiai; '

pfachiopods; bivalves, Septimyalina; and |

gastropods, BeTlerophon_(Be]lérﬂphon) and

Omphalotrochus, others indetermingte,; Calcite

"in the form of veinlettes,

Limestone, wackestone to mudstone. Unit 8-B.

: weathered~lighf olive gfay, 5Y6/1; fresh-
_dark olive gray, 5 Y 3/1. Thin to thick bed-

ded. Fossils silicified and iron stained and

include phylloid algae; sponges, Wewokella

7'(Ta1pasgpnqia); brachiopods; gastropods,

219 -
5 (1.5)
5 (1.5)
15 - (4.5)
3 (.9
3 (.9)




" Abo Member

" HE-180

Bellerophon {Bellercmica} axd Umpha”lotrochus;i

and unidentifiable doiris.

Total Unit 8B

Concealed., Unit 8-A. Fessibiy limestone,

- -

Covered by limestone debris.

Total Unit 8-A

Total Uppar Hueco Limestone Member

Concealed. Siltstons. tmit 7. Covered with

]

siltstone float and d=hris. Fematitic, wmica-

ceous, Slope former.

Total Unit 7

Limestone, wackestons, Unit &J. HWeathered-

light olive gray, 5. ‘5!1; fresh-olive gray,

5Y 4/1. Thin bedded, Fossiliferous; con- | =

tains sponges, Wewokelia {Taizaspongia}; bra- -

chiopods, Squamaria; bivalves; and echinoid

.spines.

Total Unit 6-J .

Concealed, Unit 6-I. €£overad by Timestone

float and debris,

Total Unit 6-1

220

(1.5)
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HE-170

HE-165
. /

E HE-160

... HE-155

_ HE-150

‘Limes tone, wackéstone. Unit .6-H. Weathered-

1ight gray, N 63 frésh-dark-o]ive gray, 5 Y

3/1. Thin bedded. Fossils include brachio-

pods, Squamaria; bivalves, Pteronites; gast-

ropods; and echinoid spines.

Limestone, wackestone., Unit 6-H. Neathered—‘\‘

}ightuoiive‘gray, 5Y 6/1; fresh-dark olive
gray, 5 Y 3/1. Thin bedded. Fossils include
brachiopods, SQUamgria; bivalves; gastropods;

scaphopods; and echinoid spines.

Limestone, wackestone, Unit G-H. Weathered-

1ight olive gray, 5 Y 6/1; fresh-dark olive

gray, 5 Y 3/1. Thin bedded, Fossils include
fenestrate bryozoa; brachiopods, Sguaméria;

bivalves, Pteronites; gastropods; and echin- -

oid remains, Archaeocidaris.

Limestone, wackestone. Unit 6-H. Weathered- i
Iighf olive gray, 5 Y 6/1; frésh~dafk clive
gray, 5 Y 3/1; Thin bedded. Fqssf1s include
bréchiopods, Squamarias bivalves, Pteronités;

gastropods; and echinoid remains, Archaeocid-

aris.
Limestone, wackestone. Unit G-H. Weathered-

1ighf olive gfay, 5 Y 6/1; fresh-dark olive

" gray, 5Y 3/1. Thin bedded. Fossils include

brachiopods, Squamaria; bivalves, Pteronites;

gastropods; and echinoid remains, Archaeocid--

.221
s | (1.§{
5 (1.5)

' 5"'5(1.5)
E ,< II‘(1E5)



HE-145

HE-123

_

aris.

Limestone, wackestone, Unit 6-H. Weathered-

~ medium light gray, N 6; fresh-dark olive gray,

5Y 3/1. Thin bedded. Fossils include brach-

“jopods, Derbyia and Squamarias bivalves, Pter-

onites; gastropods; and echinoid remains,

Archaeocidaris,

Total Unit 6-H

Concealed. Unit 6-G, Possibly fimestone; :"
Covered with limestone debris. ‘

Total Unit 6-G

Limestone, wackestone. Unif 6-F. Weathered-

1ight olive gray, 5 Y 6/1; fresh-olive gray,

5-Y 4/1. Thin bedded. Fossils include brach- .

jopods, Squamaria; and echinoid remains, -

Archaeocidaris. .

Total Unit‘G-F

_ Concealed. Unit 6-E.. Possibly Timestone.

Covered by 1iméstone debris.

Total Unit 6-E

Limestone, wackestone, Unit 6-D, Weathered-

light olive gray, 5 Y 6/1; %resh—o]fvg gray, -

5 Y 4/1. Thin bedded. Fossils include brach-

jopods, Sguaméria; gastropods; and ostracodes,
' 'T0£a1 Unit 6-D .
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5 :' (1.5)
5 T (L5)
36 {9.1) h
10 (3)
.19 (3)
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5 (L5)
5 (18
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3
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HE-115

HE-100
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Concealed.” Unit 6-C. Possibly 1imestone.

Covered by Yimestone debris. - 3.5 (M)
' _Total Unit 6-C 3.5 (1)

Limestone, wackestone to packstone. Unit 6-B.
Weathered-light olive gray, 5 Y 6/1; fresh-
olive gray, 5 Y 4/1 to light olive gfay, 5Y

. 6/1. Thin bedded. Fossils include brach-

éopod, Squamaria; gastropods, bellerophontid;

cephalopods, Mooreoceras; crinoid remains;

R s Fh st e . 3PN S ey

and echinoid spines, A : v | 6.5 (}.9)
Total Unit 6-B 6.5 (1.9)

ance&iéd. Unit 6-A, Possibly Timestone,

Covered by limestone debris., = ) 5 {1.5)
| . Total Unit 6-A 5 (1.5)

. Total Unit 6 75  (22.8)

Cbncea]ed tUnit 5-C. Proﬁably'siltstone.‘

e, AT FLrET

Covered by sxltstone and 11mestone debr1s -f 5 (1,5)<
L . o Tota] Un1t S»C 5 - (1.5)-

Siltstone, calcaresus. Unit 5-B.. Neathered— :
grayish red, 10 R 4/2; fresh-grayish_red; 5 R
4/2. Thin bedded, cross-bedded, thin Taminae.,

Hematitic, micaceous. Very flne gra1ned . 5 (1.5)

TN b ol R g, W T

PRy i SHENAN e AT -y

Total Unit 5- B.“ 5. (1.5)

e e e e L i
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- HE-8%

HE-75

“oncealed, Unit 5-A. Probably siltstone.
Savered by siltstone debris,

Total Unit 5-A

Total Unit 5

iimestone, mudstone, Unit 4-E. Weathered-
Ticht olive gray, 5 Y 6/1; fresh-olive gray,
SY 4/1. Thin bedded. Fossiliferous. :

Total Unit &-E.

foncealed.. Unit 4-D, Possibly Iimestoﬁe.

fovered by limestone debris.

Total Unit 4-D

Limestone, wackestone. Unit 4-C. Weathered-

1ight olive gray, 5 Y 6/1; fresh-olive gray,

5Y 4/1. Thin bedded. Fossiliferous, contains

sstracodes.

Total Unit 4-C

Concealed. "Unit 4-B. Possibly Vimestone.

fovered by grayish 1imestone debris.

" Total Unit 4-B

Concealed. Unit 4-A. Possibly ?imeétone;
Covered by yellowish limestone debris.

- Total Unit 4-A

224
5 (1.5)
5 (1.5)
15 . (4.5)

25 (.07)

25 (.07)
8.75 (2.6) _
8,75 (2.6)

5 L)

B {.1)
8.5 {2.8)
8.5 (2.8)

10 (3)
x 10

{3)
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Total Unit 4 35 (10.6)
HE-B5 " Sandstone, calcareous. Unit 3-C. Weathered<" "
very dusky red, 5 R 3/2; fresh-pale red, 5 R
. 6/2; Thin bedded, thin laminas. Very fine
grained, hematitic. . . 5.5 (1.6)

Total Unit 3-C 5.5 (1.6)

Concealed. Unit 3-B, Probably sandstone or

siltstone. Covered by siltstone debris. 10 {3)

TJotal Unit 3-B 10 (3)

Concealed. ‘Unit 3-A. Probable contact between

'siltstone and 1imestone. Abundant siltstone

with small amount of limestone debris. ' 5 (1.5

. o~
Total Unit 3-A 5 - (1.5)

Total Unit 3 20.5 (6.2)

Concealed. Unit 2-E. Probably limestone. .-
“Coverad by limestone debris, with minor
amount of siltstone float in upper 20 feet

:(6.1 meters). Slope former. . .. 33,5 (10.2)

. Total Unit 2-E° 33.5 (10.2)

HE-1.5 - * Limestone, wackestone. Unit 2-D. Weathered-

- medium 1igh£ gray, N 6; fresh-dark gray, N 3. ..



. HEX-28

Covered by Timestone debris.

Thin bedded. Fossils include brachiopods,
Squaméria; gastropods; echinoid spines; and
other debris, |

Limestong, waékestone.. Unit Z-D.' Weathered-

medium Tight gray, N 6; fresh-dark gray, N 3. '

Thin bedded. Fossils inciude brachiopods,
Squamaria; gastropods; echinoid spines; and

other debris, -Base of unit.

Total Unit 2-D

Concealed, Unit 2-C. Possibly limestone.

Covered by limestone debris.

Total Unit 2-C

Limestone, wackestone, Unit 2-B, Weathered-

1ight olive gray, S Y 6/1; fresh-olive gray,
5 Y 4/1. Thin bedded, bioturbated. Fossil-

~iferous, contains bivalves and ostracodes.

Total Unit 2-B . .2

Concealed. Unit 2-A. Possibly Iimestoneii'A'

~

. Total Unit 2-A

.~ Total ﬂnit 2"

Calcareous mudstone. Unit 1-D. Weathered-

grayish orange, 10 YR 7/4; fresh-moderate -

226

1.5 {.4)
o (0)

1.5  (.4)
20 ‘(6.1),'
20 (6.1)
2 e

2 (.6)
6 (1.8)

6 {1.8) -
63 (19.2)



. HEX-27

COHEX-T5

brown, 5 YR 3/4. Thin bedded,; laminated.

Nonfossiliferous.

Calcareous mudstone. Unit 1-D. Weathered-

pale red, 5 R 6/2 to grayish orange, 10 YR.

7/4# fresh-grayish red,.5 R 4/2 to dark ye&Q
lowish 6range, 10 YR 6/6. Thin bedded. Non-

fossiliferous.

Total Unit 1-D.

Concealed. UuUnit 1-C. Possibly siltstone.

Covered by siltstone debris.

Total Unit 1-C .

Siltstoné, calcareous, Unit 1-B. Weathered-

. dark reddish brown, 10 R 3/4; fresh-grayish

red, 5 R 4/2. Thin bedded, fissile, thin lam-

inae, cross-bedded, Hematitic, micaceous.

Total Unit 1-B

:Concea1ed. Unit 1-A, Possibly siltstone.

Covered by siltstone debris. Unit in channel -

of arroyo. Base concealed,

Total -Unit 1-A

Total Unit 1
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1 (L3)
e L9)

4.1 (1.2)

é.9 | (3)

9.9 (3)

5 (1.8

5 . (1.8)

0w B
100 ()
29

. -(8.8) X

Total Abo Member 277.5 (84.6)




Total Hueco Formation: 326.5 (99.5)
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Dona Ana Mountains Section (Section 4)

Mountains, Dona Ana County, New Mex1co

Strike: N. 23° W. Dip: 23°—10°

SDA-325.1

SDA-312.3

Sample No.

* Abo Member

©. SDA-322.3

Description

HUECO FORMATION

Limestone, mudstone-wackestone., Unit 14-B,
Heathered-medium dark gray, N 4; fresh-dark |
gray, N 3; homogeneous. Thin bedded.'-Foé-_

siliferous, contains ostracodes and other

~ undiscernable debris.

‘ Ibtal Unit 14-8B

Limestone, wackestone. Unit I4-A Heatheredf.

yellowlsh gray, 5 Y 7/2 to 5 Y 8/1- fresh-

' .j1ght oiive gray, 5 Y 6/1; mottled. Th1n

bedded, ‘FpssiIiferous; contains gastropbds,

osfracodes,:and other undiscernable debris.

~

Total Unit 14

Siltstone, calcareous. Unit 13. Qeathered-

moderate brown, 5 YR 4/4; fresh-grayish red,

‘65 R 4/2. Thin bedded, fissile, cross-bedded,

229

NW 1/4, SE 1/4, Sec. 8, T. 21 S,, R. 1 E., Nestern Dona Ana .

Feet (Meters)'

2.8  {.8)

Total Unit 14-A -

'2:3." {.8)
5 (1.5)
5 - (1.5)

7.8 (2.3) -



b

. SDA-307.%

- 5DA-302.3

~mie marked. Very fine grained. Hemati-

“%=, micaceous. : L 10
ZEiztone, noncalcareous. Unit 13. MWeathered-
rizrate brown, 5 YR 4/4; ’r‘resh-«grayisi'a re&,

5% 1f2, Thin bedded, fissile, cross-bedded,

s7mle marked. Very fine grained. Hematitic,

strzceous. Base of unit at 305 feet (93

=N o . 2.3

230

(3)

£.7)

Total Unit 13 12.3

Ufsestone, mudstone. Unit 12. Weathered-

 t£ilowish gray, 5 Y 7/2; fresh-light olive

v - SPA-300

grzw, 5 Y 6/1; homogeneous. Thin bedded,

-

Fzzfiiferous, contains undiscernable debris. - 5

(3.7)

(1.5)

‘Total Unit 12 5..

3%¥ztone, calcareous. Unit 11-C., Weathered-

.p332 red, 5 R 6/2; frésh-grayish red, 5 R 4/2.

T3 bedded, fissile, bioturbated (burrows), .

SDA-297.3

cres-bedded. Very ﬁ‘ne grained. Hemaf‘itic;
wirzceous., ;.‘ - | .’_ - 2.7
311:stone, calcareous. Unit 11-C, l;féatherfed—--

palz brown, 5 YR 5/2; fresh-gray-'isﬁ red, 5 R

4/2,, Th“fn bedded, fissile, bioturﬁated,_cmss-
ba-frssd, ripple marked. ‘Very fine gra'{ned. |

Herziftic, micaceous, _ ‘ 5

(1.5)

{.8)

(1.5)

Total Unit 11:C 7.7

(2.3)




@ @ @

SDA-292.3 Siltstone, calcareous. Unit 11-B. Heathered- -~
pale red, 5 R 6/2; fresh-grayish red, 5 R 4/2.

Thin bedded, fissile, cross-bedded, ripple

marked, Very fine grained. Hematitic, mica-

ceous. . - 5 (1.5)

Total Unit 11-8 &  {1.5)

SPA-287.3 Siltstone, calcareous. Unit 11-A. Weathered-
“moderate brown, 5 YR 3/4; fresh-grayish ved,
5 R 4/2. Thin bedded, fissile, ripple marked.

Very fine grained. Hematitic, micaceous. 5 (1.5)

Total Unit 11-A & - (1.5)

Total bnit 11 17.7 (5.3}

;

SDA-282.3 Liméstone, wackestone. Unit 10-G. Heathered—A

medium'gray, N 55 fresh-medium dark gray, N4

_homogeneous. _Thin' bedded. -Fossiljférau;,-'

contains ostracodes and other debris. Base éf.' ;_ .
B unit at 277.3 feet (84.5 meters). . 5 (1.5

Total Unit-10-6- & (1.5)

SDA-275.3 Silty 1imestone, mudstone. Unit 10-F. Weat- .
' " hered-moderate brown, 5 YR 4/4; fresh-dark
gray, N 3; mottled. Thin bedded. Fossili-:

ferous, unrecognizable on surface due to

sitt. Bioturbated, Eross-bedded, soft sed- - ; - R ;§

jment deformation. S$ilt stands out iﬁ re- _ - - 'j
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lief., | | s () il
SDA-272.3 Silty limestone, mudstone. Unit 10~-F, Weat- f:
hered-moderate brown, 5 YR 4/4; fresﬁwdark" , | f'ﬁ
gray, N 3; mottled. Thin bedded. Fossili- gil
iferous, contains gastropods and ostraqodés; - _ igl

) ;; Bioturbated. Base of unit, o o - D' (0),, ’ ??,
Total Unit 10-F 5 (1.5) 5
SDA-267.3 Marly mudstone. Unit 10-E. Weathered-yel- ﬁi;
Towish Qray, 5Y 8/1 to Vight gray, N 7; ;AE
fresh-yellowish gray, 5 Y 7/2 to light i
bluish gray, 5 B 7/1; mottled. Tﬁin, irregu- ‘ ééﬁ

lar bedded. Nonfossiliferous. .. . . _10___(3) |
- |  Total Unit 10-E 10 ({3) -
Concealed, Unit 10-D. Covered by marly mud- L i{?

stone and silty limestone debris. . | -‘i 5 fi.s) ?ﬁ‘
Tbta}yUnit 10-D 7ﬁ.5‘“ s,
| o Do . Tl
“;SDA-257.3 L1mestone, wackestone to packstone. Unit 10~C ;t‘
| 'Weathered-yellowish gray, 5 Y 7/2; fresh-o11ve ;?&
'gray, 5Y 4/1 homOgenaous. Thin bedded | %Lf
' Foss111ferous, contains ostracodes. | 1 (.3) k?}

Total Unit 10-C 1 (.3) ;E;

| R | 4l

SDA-256.3 Limestone, wackestone. Unit 10-B. Weathered- . }i

. Tight olive gray, 5 Y 6/1; fresh-dark gray, N .

33 homogeneous. Thin bedded. Biotu%bated.

Fossitiferous; contains gastropeds, ostracodes,
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and other undiscernable debris. 3' BN 4 (1.2) 
Total Unit 10-8 4 (1.2)
. Concealed. Unit 10-A. Covered-by 1imestone '
debris. Exposed as limestone on back slope. __ 6 - 1.5 =
| 5 - {1.5) ..

Total Unit 10-A

Total Unit 10 35 (10.6)

SDA-247.3 Siltstone, noncalcareous, Unit 9-B, Weathered-
~ moderate brown, 5 YR 4/4; fresh-pale red, 5 R
6/2. Thin bedded, fissile, thin laminae,"

cross-bedded, ripple marked. . Very fine =~

grained. Hematitic, micaceous, - 5 (1.5)

Total Unit 9-B 5 - (1.5)

QDA-242.3 S€1tstoné,_nénéaTéareousﬂ .Unit 9-A, Weathered; -
moderate brown, 5_YR_4/4; fresh-gréyish brown, . |
5 YR 3/2. Thin bedded, fissile, thin laminae. _ :ié
PR Very fiﬁé gréiné&;n Hematitic, micaceous, - _L 5 (1.5) : | %E%
| 7§QA-237.3 Si]tsfoné, caTcaredus. Unit 9-A.° weathgred-._; SR ;g%
B . moderate brown, 5 YR 4/4; fresh-pé]e brown,‘5 ;' %ﬁé
| YR5/2. Thin bedded, fissile, thin Taminae. %?E
'Vény fine graingd. Hematitic, micaceous. _; : . - gﬂ’
S g
i

Base of unit, - AP 0 (o) _ E?v
, : : ‘ B

Total Unit 9-A 5  (1.5) y

B .. ‘ N i

_ Tota?iﬂnit 9 10 (3)




-

SDA-237.3
A

- SDA-232.3

.

! imestone, mudstone. Unit 8-8. Weathered-

‘grayish orange, 10 YR 7/4; fresh-moderate

yellowish brown, 10 YR 5/4; homogeneous.
Thin bedded. Fossiliferous, contains‘z

ostracodes.

Total Unit 8-B

Limestone, wackestone. Unit 8-A. Weathered-

light olive gray, 5 Y 6/1; fresh-medium gray,

': N 5; homegenecus. Thin bedded, bioturbated.

| SDA-227.3

Fossiliferous, contains ostracodes.

_ Total Unit 8-A

TofaT Unit 8

Siltstone, calcareous. Unit 7-B. WHeathered-

pale red, 10 R 6/2; fresh-grayish red, 10 R

" 4/2. Thin bedded, Fissile, thin laminae, .

SDA-222.3

c;oss-bedded;' Very fine grained. Hematitic, -

micaceous,

Total Unit 7-B

Siltstone, calcareous. .Unit 7-A. MWeathered-
moderate Brown, 5 YR 4/4; fresh~-moderate yel-
Towish brown, 10 YR 5/4, Thin bedded, fissile,

thin laminae, ripple marked. Very fine grai- “

-ned. Hematitic, micaceous.

234
5 {1.5)
5 (1.5)
5 {(1.5)
5 - (7-5)
10 (3}
5 (1.5)
5 (15
5 © (1.5)
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. SDA-217.3 Siltstone, calcareous. Unit 7-A. Weathered-
| moderate yellowish brown, 10 YR 4/4; fresh- "
very- dark yellowish brown, 10 YR 3/2. Thin -

bedded, fissile, thin laminae, mud cracks.

Very fine graihed. Hematitic, micaceous. - . 5 (1.5)  '

Total Unit 7-A 10 (3)

Total Unit 7 15 (4.5}

-‘ﬁ SDA-232.3 Limestone, wackestone, Unit 6-B. Weathered- -~

1ight olive gray, 5 Y 6/1; fresh-medium dark

gray, N 4; homogeneous. Thin bedded, biotur-

bated. Fossiliferous, contains gastropods, .

. ostracodes, and other undiscernable debris, - 5 (1.5)

Total Unit 6-B° 5 . (1.5)

SDA-207.3 Limesione, wackestone. . Unit 6-A, wéathereééjf‘
‘1ight_olive gray, 5 Y 6/13; fresh-dark gray; |
N 3; homogenéous. Thin bedded, bioturbated. :
Fdss%]iférous;,cﬁnfains algal 6hca1ites; o
’éasirépods,.bel}e?ophcngid and straparoii%d;

productaid bfaéhiopods; ostracodes; and other -

undiscernable debris, . & (1.5}

SBA-202.3 Limestone, wackestone to mudstone.. Unit 6-A,

Weathered-Tight olive gray, 5 Y 6/1: fresh-
dark gray, N 3; homogeneous. Thin beddéd,

bioturbated, = Fossiliferous; contains pro- .




SDA-197.3

SDA-192.3

SDA-188.3

SDA-177.3

ductpid brachiopods; gastropods, bellerophon-

tid; ostracodes; and other undiscernable

" debris,

Limestone, mudstone. Unit 6-A. Weathered-

1ight olive gray, 5 Y 6/1; fresh-dark gray,

N 3; homqgeneous. Thin bedded., Fossili-
ferous, contains gastropods and ostracodes. .
Limestone, mudstone. Unit 6-A. Weathered-
1ight olive gray, 5 Y 6/1; fresh-dérk gray,

N 3; homogenecus. Thin bedded, Fossili-
ferous; scarce, contains ostracodes.

Limestone, wackestone, Unit 6-A. Weathered-

1ight olive gray, 5 Y 6/1; fresh-dark gray, -

N. 3; horogeneous. Thin bedded. Fqssi]if

ferous, contains ostracodes. Base of unit.

Total Unit 6-A

N

‘,Tota1 Unit 6 -

Concealed. Unit 5-B. Covered by 1imestone
and siltstone debris. Probably siltstone:

Total Unit 5-B

Siltstone, calcareous. Unit 5-A. Weathered--
pale yellowish brown, 10 YR 6/2; fresh-mode-
rate yellowish brown, 10 YR 5/2. Thin bedded,

fissile, thin laminae, cross-bedded. Parti-

236
5 . "(1.5)
5 L5
"3:.‘, (.9)
o___(0)
18 > {5.4)
23 . i(7). |
12 (3.6)
12 (3.6)



SDA-172.3

/

SPA-167.3

- SﬁA—-l 62.3

- SDA-157.3
; _

codes, Base of unit.

ally covered by Timestone debris.

Total Unit 5-A

Tatal Un%t 5

Lihestone, mudstone. Unit 4-C. Weathered-
Tight gray, N 7; fresh-medium dark gray, N 3;
homogeneous. Thin bedded. Fossiliferoué,i

contains gastropods and ostracodes.

Total Unit 4-C

Limestone, wackestone. Unit 4-B. Weathered-
Tight gray, N 7; fresh-medium dark gray, N-4;
homogeneous. Thin bedded. Foss111feraus,
contains gastropods;lbiva1ves; ostracodes;

and echinoid remains, Archaeoc1daris.

Total Unit 4wB

Limestone, wackestone. Unit 4-A. Weathered-
light olive gray, 5 Y 6/1; fresh-dark gray,

N 3; homogeneous. Thin bedded. Fossiliferouss

. contains gastropods, b1va1ves and ostracodes.

Limestone, wackestone. Unit 4-A. weatheredu

)light olive gray, 5 Y 6/1; fresh-dark gray,

N 3; homogeneous. Thin bedded, hioturbated.

Fossiliferous, contains gastropods and ostra-

Total Unit 4-A

237
5 (1.5)

5 (1.5)

17 (5.1)

5 (1.5)

5 (1.5)

5 . (1.5)

5 = (1.5).
5 (1.5) |
o (0)
5

- (1.5)
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Total Unit 4 15 . (4.5)

SDA-157.3 Siltstone, slightly calcareous. Unit 3.
A Weathered-pale brown, 5 YR 5/2; fresh-pale

yei]owish brown, 10 YR 6/2. Thin bedded,
7 fissile, thin laminae, ripple marked. Hem-

atitic, micaceous.

o

(.5

SDA~152,3' Siltstone, calcareous. Unit 3. Heathered-
pale yellowish brown, 10 YR 6/2; fresh-1ight
brown, 5 YR 6/4. Thin bedded, fissile, thin

taminae, ripple marked. Hematitic, micaceous.

m N

(i’(s)

'SDA-147.3 Siltstone, calcareous. Unit 3. Weathered-

_ pale yellowish brown, 10 YR 6/2; freshugray-:

ish orange pink, 5 YR 7/2., Thin bedded, fis-

&

§i1e3'thin Taminée, cross-bedded, ripple . RN .

marked. AHématitic,‘micateous.‘ | ' ~ 5 (1.5)

“'SpA-142.3 Siltstone, calcareous. Unit 3. Weathered- o

| .,pé1e yé]]owish brown, 10 YR 6/2;'fresh~qray-

ish red, 10 R /2. Thin bedded, fissile,
thin Taminée, crossfbedded, Hemafitic, mi ca- | : |
ceous. o o  ," = :_ 5 ° . (1.5)

. _SDA~137.3 Siltstone, calcareous. Unit 3. Weathared- o | '

iigﬁt'brown, 5 YR 6/4; fresh-grayish red, 5 '

ﬁ 4/2. Thin bedded, fissile, thin laminae.

Hematitic, micaceous. E . . 3.3 ()

Total Unit 3 23.3 (7.1)




o
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 SDA-134

SDA-132.3

SDA-127.3

SDA-122.3

ferous, contains calcite crystals,

Limestone, wackestone. Uunit 2-F. Heathered—

' yellowish gray, 5 Y-7/2; fresthark gray, N

3; homogeneous, Thin bedded, bioturbated.

Fossiliferous; contains gastropods, Bellero-

phon and Goniasma; bivalves; and ostracodes.

Total Unit 2-F.

‘Ca1careous mudstone. Unit 2-E. Heathered-

‘1ight yellowish gray, 5 Y 9/1; fresh-yellow-

ish gray, 5 Y 8/1; homogeneous. Nonfossili-

~

-~

Total Unit 2-E

Limestone, wackestonef Unit 2-D. Weathered-
medium gray, N 5; fresh-dark agray, N 3; homo-
geneous. -Thin bedded, bioturbated, Fossili- -

ferous;.cbntainé gastropods, Bellerophon,
and Omphalotrochus, and Meekospira; and -
ostracodes. ’ .‘ -
Liméstone,,wackestone. Unit 2-D. Weathered-

medium gray, N 5; fresh-dark gray, N 3; homo-
geneous. Thin bgddéd. Fossiliferous, con-
tains gastropods énd ostracodes.

) Totai Unit 2-D
Concealed, Unit 2-C. Covered by limestone .
debris, |

Total Unit 2-C

239
17 s
1.7_‘- {.5)

:5 - (i.é) |

5 . (1.5)

5 (1.5)

| 1.8 '(.5).
6.8 (2)

8.2 _(2.5)

8.2 .(2.5)
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SDA-112.3

S$DA-102.3

SDA-87.3

SDA-8253_

debris,

Limestone, wackestone. Unit 2-B.  Weathered-
medium gray, N 5; fresh-dark gray, N 3; homo-

geneous. Thin bedded. Fossiliferous; contains

_gastropods and others; and ostracodeé.

~ Total Unit 2-8

Concealed. Unit 2-A. 'Co§efe&‘by 1ihestone o

Total Unit 2
. | »
Fine grained sandstone to siltstone, noncal-

_ careous. Unit 1-D. Weathered-light olive

~gray, 5 Y 6/1; fresh-medium Tight gray, N 6

Thin bedded f1ss11e, thin ]am1nae.

Total Unit 1-D

Concealed. Unit 1-C. Covered by red bed K
debris. ‘

- Total Unit 1-C

Fine grained sandstone to siltstbne. Unit T-B.

Weathered-pale yellowish brown, 10 YR 6/2;

‘Fresh-yellowish gray, 5 Y 7/2. Thin bedded,

fissile, thin laminae. Micaceous.

Fine grained sandstone to siltstone. Unit 1-B.

o Weathered-pale yellowish brown, 10 YR 6/23

. Total Unit 2-A
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1.9 {.5)
1.9 (.5)
8.1 (2.4)
8.1 - (2.4
31.7 (9.8)
6 (.1)
I A
14.4  (4.3)
14.4  (4.3)
5 (1.5)




fresh-yellowish gray, 5 Y 7/2. Thin bgdded;

fissile, thin laminae. Micaceous.
SDA-77.3  Fine grained sandstone to siltstone, calca-

reous. Unit 1-B. Weathered-pale yellowish

" 7/2. Thin bedded, fissile, thin laminae;
. ripple marked. Mitaceous.: '
© SDAS72.3 Fine grained sandstone to si]tstohé, célcar~
| eous. Unit 1-B. MWeathered-pale yellowish
brown, 10 YR 6/2; fresh-yellowish gray, 5 Y
‘7/2. . Thin bedded, fissile, thin laminae.
“ Micaceous. a
§DA-67.3i Fiﬁe grained sandstone to siltstone, calcar-
eous. Unit 1-B. Heathered-pale yeliowishx
bkqwn, 10 ?RJBIZ;'fresh—yelloﬁish gray, 5 Y
7/2. Thin bedded, fissile, thin laminae,
ripple marked, Micaéeous.
'SDA-GZ.S Fine grained sandstone to siltstone, calcar-
‘eoué. ﬂnit 1-B. Weathered-pale yellowish
brown, 10 YR 6/2; fresh-yellowish gray, 5 Y
7/2. Tnin bedded, fissile, thin laminae,
ripple mérked.' Micaceous. |

SDA-57.3  Fine grained sandstone to siltstone, calcar-

7/2. Thin bedded, fissile, thin laminae.

brown, 10 YR 6/2; fresh-ye110wi;h gray, 5 Y -

~ eous. Unit 1-B. Weathered-pale yellowish -

~brown, 10 YR 6/2; fresh-yellowish gray, 5 Y‘ ‘
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(1.5)

(1.5)

{1.5)

L {1.5)

(1.5)
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 SDA-52.3

SDA-47.3

SDA-42.3

SDA-37.3

:SDA-32.3

Micaceous.
Fine grained sandstone to siltstone, calcar-

eous. Unit 1-B. Weathered-paie yellowish

~ brown, 10 YR 6/2; fresh-light gray, N 7.

Thin bedded, fissile, thin laminae. Mica- -

cepus. .

F1ne gra1ned sandstone to 511tstone noncaiu A

careous. Un1t 1-B. Weathered-pale ye]]ow1sh

Brnwn, 10 YR;ﬁlzﬁ.fresﬁ-Tight gray, N 7;
Thin bedded, fissile, thin laminae, cross- .

heddad. Micaceous, -

fine grained sandstone to siltstone, calcar-

gous. Unit 1-B, Weathered-pale yellowish -

brown, 10 YR 6/2; fresh-light gray, N 7.

"Th1n hedded f1551le thwn laminae, Cross- 3

bedded M1caceous
Fine grained sandstone to siltstone, .calcar-

eous. Unit 1-B. - Weathered-pale yellowish

“brown, 10 YR 6/2; fresh-]zght gray, N 7.

Thin bedded f1ss1]e th1n 1am1nae, r1pp1e '

marked., Micaceous.

Fine grained sandstone to siltstone, calcar- . -

. eous. Unit 1-B. Weathered-pale yellowish

brown, 10 YR 6/2' fresh-very pale orange,.iﬂ
YR 8/2 * Thin bedded, fissile, thin 1am1nae,

rzpp1e marked. Micaceous.
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(1.5)

(1.5)

(1.5)
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(1.5)
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SDA-27.3 Fine grained sandstone to siltstone, ca?tarw"
eous. Unit 1-B, Weathered-pale yellowish

brown, 10 YR 6/2; fresh-very pale orangé; 10
YR 8/2. Thin bedded, fissile, thin Taminae,

ripple marked. Wicaceous. _ _" PR -5

SDA-22.3 Fine grained sandstone to siitsfone! caigar— f
‘ eous. Unit 1-B. weathered-pa]e‘yeXTOwiéﬁ
brown, 10 YRiB)Z; fresh-very paTe o%ange, 10
YR 8/2. Thin bedded, Fissile, thin laminae,

ripple marked. Micaceous. ’3‘f . . 5
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‘7(1.5)

(1.5).

Total Unit 1-8- 70

AN
SDA-17.3 -Fine-grained sandstone to siltstone, calcar-

eous, and Timestone, packstone. Unit 1-A.
'Micfo—intertonguing siltstone and TimeStone;.,"
Weathers-pale yellowish brown, 10 YR 6/2;
fresh-very pale yellow%sh brown, 10 YR 7/2
---siltstone. Weathers-light bluish gray, -

"5 B 7/1; fresh-olive gray, 5 Y 4/1---lime-

“"stone. Thin beddéd, fissile, thin 1aminae.
Limestone coarse grained, thin bedded, fossil-
iferous dontéing_she]l hash and gastropods.

: Intertonguing ranges in thickness from‘ﬁm. to

- cm. Gradual be;ween Abo and Midd1e Hueco .

Limestone- Members. ' o 3

(21.3)

.

(.9)

Total Unit 1-A 3

(.9)
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Total Unit 1 88  {26.8)

Total Abo Member 310.8 ({94.7)

:t'ﬁidd1elﬁueco Limestone:Member

| SDA-12.3 . Lfmestone, wackestone to mudstone. weéfhered--
o grayish orange; 10 YR 7/4; fresh-dark yellow-" .
ish Brown, YO-YR 4/2; homogeneous. Thin bed-.'
ded, Fossiliferous; contains féngstrate bry-
02023 producibid brachiopods; gastropods, |

‘ompﬁaTotroch{d and Straparollus; crinoid

[

remains; and other undiscernable debris. 2 (.6)

Concealed. Covered by yellow Timestone
" debris. Possibly continuation of upper

limestone. - 12,3 (3.7)

Partial Middle Hueco Limestone Member 14.3 {4.3)

Total Hueco Formation 325.1 (99.1})

!
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APPENDIX II.

PALEOENVIRON?‘#ENTAL CONDITIONS ‘AS EXPRESSED B‘k FAUNAL TAXONS
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PHYLUM

PORIFERA

Wewokella (Talpaspongia)

COELENTERATA
Lophophyl1idium

" BRYOZOA
Tabul ipora
R ~ Fenestella
Polypora

‘. Septogora:
_ BRACHIOPODA
 Meekella

Derbyia

Costellarina

' Squamaria
Linoproductus -

Cancrinella -
Pontisia
Composita
Crurithyris

Beecheria

GASTROPODA

Euphemites

rEuphemitopsis

SUBSTRATE

Firm, carbonate
Firm, carbonate

Variabhle

.Firm, calcareous.

Firm, calcareous

Firm, calcareous

Soft, carbonate’

. Soft, carbonate -

Variable

Soft to firm
Soft to firm
Soft to firm |
Soft to firm
Soft to firm
Vegetation

Soft to firm

Soft, calcareous

Soﬁ,cﬂcmvmw

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

S 4-10

- 2-70

0-10
- 0-10

SALINITY

Normal
Normal

Nmmﬂi’z

Variable": -

Variab]e: .

Variabie‘{

Normal
Normal

Variable

" Variable .

Variable

Variab?és~‘
Normal
Normal -
Normal

Normal

Variable

variable




ENERGY

LEVEL

~ Quiet to rough

Low to moderate low

" Moderate to high
‘high
high

?1"Low to

‘Low to

1ow to

Low to
_ Lo& fo
Low to
Low to
Low to
Low to
“Low to

Low to
- Low to

Low to

Low to

Low to

high ™

’

high
high

thigh

high
high
high

moderate

moderate

moderate

moderate

_ LIVING TYPE

Epifaunal

Epifaunal

Epifauna?

Epifaunal

Epifaunal

Epifaunal

Epifaunal.

Epifaunal
Epifaunal
Epifaunal
Epifaunal
Epifaunal
Epifaunal
Epifauna1

‘Epifaunal

Epifaunal

Epifaunal
Epifauﬁa]

MOBILITY

Attached;

Attached

Encrusting

Attached
Attached
Attached

- Free

Free
Attached
Free

Free

-Free or attached

Attached
Attached
Attached
Attached”

Mobile

© Mobile
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MODE OF FEEDING

Filterer

 Suspension

Suspension

Suspension

Suspension

Suspension

Suspension |

"‘Suspension

Suspension

Suspension

Shsﬁension :
Susﬁension"
Suspension
Suspension
Suspenéion

Suspension

Broviser

Browser



PHYLUM | SUBST_FllATE " WATER DEPTH‘ SALINITY

, (METERS) y
Bellerophon (Bel?erophon)‘ Soft, calcareous . .' 0-10 ' Variabie
Knightites (Knightites) Soft, calcareous ~ 0-10  Variable
Knightites (Retispira) Soft, calcareous 0-10 o Variable
Strapafo1jus (Euomphalus)  Soft, calcareous - ‘ 0¥1O .. Variable
omphamﬁochus Soft, calcareous ©2-10 0 Variable
Colpites l . ~ Soft, éaTcareous T ,7;20 C Normé}
Péruvispira o i Spft, calcareous A A7-ZQ - Normal
Amaurotoma . .. . Soft, calcareous . - 2-10 . * ° Variable

. G]yptospjfa Saft, calcareous "'7~20' Normal

Naticopsis - Soft, ca1careoﬁs g A. 2«10.'1 Variable
Trachydoﬁia o N Soft, calcareous o : 2-10 ~ Variable
Goniasma : . Soft, calcareous 2-7 Variable
Palaeastylus o Soft, calcareous A‘u2-10 ' : © Variable
Soleniscus - Soft, éa?cafeous : B 2-10 - Variable

- Meekospira - Soft, calcareous . - 2-10 _ Varijable
CEPHALOPGDA
Hogreoceras No influence . 2-20 ” Normal
Metacoceras ~ No influence é-m , Normal
Stenopdceras o ~ RNo influence : 2-10 Normal
Stearoceras | No influence | .2-10 Normal
Liroceras . No influence 2-10 Normal
Genus New No influence - 2-10 Normal

" Ephippioceras , No influence -~ 2.16  Normal
Akmilleria No influence . 2-10 . Normal

Properrinites " No inflience 2-10 ~Norma1




ENERGY LEVEL

[y

Low to high
- Llow to high
" Low to high .

ALow io moderate
Low to high

= Low 1o moderate

_ ‘high
- Low to high
? Low to high
§; Low to high
g«iLow to high
g' Low to high
. Low to high

Low to moderate -

‘

LIVING TYPE

Epifaunal
Epifaunai
Epifaunal
Epifaunal
Epifaunal
Epifaunal
Epifaunal

" Epifaunal -

Epifaunal
Epifaunal
Epifaunal
Epifaunal
Epifaunal
Epifaunal
Epifaunal

Nectobenthic

Nectobenthic
Nectobenthic

Nectobenthic

Nectobenthic_

Nectobenthic

Nec{dbenthic

Nectobenthic -

Nectobenthic

MOBILITY

Mobile
Mobile

Mobile

Mobi]e
Mobile

" Mobile

Mobile

.Mohile

Mobile
Mobile
Mobile
Mobile
Mobile |
Mobile
Mobile

Swimmer
Svimmer
Swimmer
Swimmer
Swimmer

Swimmer

Swimmer

Swimmer

Swimmer
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MODE 0? FEEDING -

Browser
Browser

Browser .

~ Browser

Browser '

Browseﬁ

‘Browser

Browser - *
Browser
Browser
Browéef
Browser
Browsef _

Browser

Brawser

Carnivore
Carnivore
Carnivore

Carnivore -

- Carnivore

Carnivore .
Carnivore
Carnivare

Carnivore
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PHYLUM

BIVALVIA
Nuculopsis
Paleyoldia
Pteronites

Septimyalina

Bakevellia (Bakevellia)
~ Aviculopecten

‘Limigectenu
Schizodus

Permophorus
Astartella

Chaenomya

Wilkingia

SCAPHOPODA
Plagioglypta

ANNELIDA

Spirorbis

_ ARTHROPODA

Rogére]la

Ostracodes

CRINOIDEA

Pentagonocyc]opa

SUBSTRATE

Muddy, calcareous .

Muddy

_ Muddy, calcareous

or sandy

Muddy or sandy

Plants or debris

Soft,

- Soft,
Muddy

Soft,
Soft,
Soft,
Soft,

Muddy
Firm,

Hard,
Soft,

Soft,

calcareous

calcareoys

or saﬁdy

calcareous

calcareous .

calcareous

calcareoys

or sandy

attached

firm

calcareous

calcareous

WATER DEPTH -

{METERS)

0-10 .

0-30

2-70

0-50

2-70

SALINITY

._ Variable

Variabie

Variable

" Variable

Variable

Variable -

‘Variable
Variable .

" Variable .

Variable
Variable

Variable

Variable

Yariable

Variable

Variable

Variable



" ENERGY

: Low to
’-Low to
:xLow to

:?_Low to

?5 Low to

Low to

TE-Low to
E"Low to
': Low to
Low to
Low to

" Low to
Low to
Low to

’ Low o

; Low to

- Low to

LEVEL

high
high
high
high
high.

high‘
high

high
high

high

high
high

high .

high

high
high

high

LIVING TYPE

Infaunal
Infaunal

Infaunal

Epifaunal
o Epifaunal

Epifaunal
Epifaunal

Infaunal

. Infaunal

Infaunal
Infaunal

Infaunal

Infaunal

_ Epifaunal

Infaunal

Epifaﬁna]‘

Epifaunal

MOBILITY

Burrower
Burrower
Attached

Free or attached
Attache&
Swimmer _’
Swimmer

Burrower

" Burrower

Burrower

Burrower

~ Burrower

Burrower.
Encrusting

Borer

Swimmer~Creeper

‘Attached

251

MODE OF EEEDING

Deposit . -
Deposit

Suspension

Suspension
Suspension
Suspension

Suspension

~ Suspension

Suspension
Deposit -

Deposit? |

_ﬁeﬁosit?

~ Carnivore

Suspension -

Suspension

Scavenger

Suspension
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PHYLUM

ECHINOIDEA

Archaeocidaris

CHONDRICHTHYES

Peta]odus?

SUBSTRATE WATER DEPTH . SALINITY
(METERS) o

Soft, calcareous -+~ 2-70  Variable

No influence . :._ 1-7 Variable



ENERGY LEVEL

Low to high

Low to high

’

LIVING TYPE

Epifaunal

Nectobenthic

MOBILITY

Mobile

Swimmer

253

MODE ‘OF FEEDING

_Browser

" . Carnivore



EXPLANATION OF PLATE VI

F%gure\l. Cordaites sp. Abo Member; Hueco Formation, Dona Ana Mountains,

Dona Ana County,'New Mexico. View of stem,

" Figure 2, Walchia piniformis {Schlotheim) Stemberg. Abo Member, Huece
Formation, Dona Ana Mountains, Dona Ana County, New H{exico.

View of leaf twig. |
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LOCATION OF MEASURED SECTIONS o rus swvom oo
SOUTHERN ROBLEDO MOUNTAINS,
DONA ANA COUNTY, NEW MEXICO
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PLATE I rrane

STRATIGRAPHIC SECTIONS OF ABO MEMBER AND UPPER HUECO LIMESTONE MEMBER,
HUECO FORMATION OF THE ROBLEDO AND DONA ANA MOUNTAINS,

DONA ANA COUNTY, NEW MEXICO
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PLATE X
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