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The writer is deeply indedted to Dr. Co Fo Doiss both for the diret
tion and oriticism given during the course of his studies; and for the
use of the collections of drachiopoda from northwestern Montena that wei
placed at the writer's disposal. The writer also wishos to express hiol
eppreciation of the aid given by Dre W o« Te Thom, Jr. of Princeton Unie
versity which made possible the colleetions from the Pryor Mountains in
southarn Montena, D Carey Croneis of the University of Chicago oone-
tributed valuabls criticism of material sent to him for che¢king. Ire
Charles W, Wilson of Venderbilt University contributed faumal lists of
the localities on the Stillwater River for comparison.

INTROIICTION

Brachiopods are important fossils in a study of the stratigrephy
of the Madison limestone because they are abundant and relatively well
preserved, The writer originally intendsd to figure snd deseribe all the
available brachiopods from the Msdison formation in Montana, and to make
corrslations between localities in the State where the exast siratigrephi
position of the fossilas could be determined, Because the collections wa
found too large to be deascribed completely only the new species are fig-
ured and described at this time, Iowever, in order to identify the new
speciea every specimen in the collections was carefully stuiied, The

“previmaly known species, as well es new species, are presented in the

form of a faunal charte, See pege 85,



A discussion of the anatomy of the Brachiopoda is unnecessary in
this paper, because the class is well known to paleontologiatl.l For this
Yeason descriptions of the families of the class Brachiopoda have also been
omitteds Generic descriptions are given only of the genera to which the
new sgpecies dbelong.

The fomsils studied by the writer were eollected fiom eighteen locale
ities in the State. The principal collections wore made by Ce F o Doiss
in northwestern Montana for the State Bureau of Mines and Gesology. The
specimens catalogued and deposited in the Massum of Psleontology of the
State University were collscted by Je Pe Rowe, Re Co Rowe, Jo He Bradley
Jre, and Earl Douglasss Edward L. Broadwater made a collection from the
Yakinikak limestone in Flathead County. The writer made collections from
the Madison limestone in the Pryor Mountains,

HISTORICAL REVIEW

The Madison formation is of lower Mississippian age, consists pre-
dominently of blus or grey massive limestones, and ocours over a large
portion of the state. Those papers which discuss only extent and lithology
of the Madison formation without contridbuting specifically to ths paleon=~
tology of its fauna have been omitted in the following historical review,

The first deaeription of the brachiopod fauna from the Madison lime-
stone in Montana was by Meekzn‘.i.n 1873. He collected fossils from the fore
mation at the outlet ofq Mystic Leke; on the east side of Madison River

lin edequate discussion of Brachiopod morphology may be found in, Carl
von Zittel, "Textbook of Paleontology,” 2nde. ede DPps 3I55-69, 1913,

2P, Be Mook, "Paleontological Report:" Sixth Ann. Report of the Ue S.
Geole Survey of the Territories, ppe 432~434; 465-471, 1873,
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Canyon; on Bridger Peak; near Fort Ellis; near Black-Tail Deex Creek; on
the north gide of Gros Ventges Butte; on Flathead Pases; on the noxrth side
of Henry's Lake; and in the canyon west of CGallatin River. Concerning
this materiel Meek stated,®

"TIn looking over ths eollections from these localities, I have

been impressed with the similarity of their genersl fasies,

without deing guite sure that any of thenm are idemtical, to

the fauna of the Waverly Group of Ohjo, now known to delong to

tke Carbonifercuse. At the same time that I wuld refer the

beds from which these fossils were obtained to the Carbonifer-

ous, it ghould beé ramarked that we have every reason to bde~ -

lieve that they belong to a lower horizon in the series than

those from which nearly ell of the collections from '0ld

Baldy'? lontena were obtained; also, than the fossiliferous

beda on the divide betwean Ross Fork and Lircoln, lortara.”

Meek recognized the sxistence of Upper and Iowsy Carboniferous i:orimna'.
and attempted to place exastly the age relationship of the lower Care
boniferous sirates He also gave faumnal lists snd inadequete dessriptions
of two now species of brachiopods.

In 1893 Pealo" applied the formetional name Madison to the Iower
Carboniferous strata exposed in the Thres Jorks region. Cs De Waloott
f1dentiried the ecollected fossils and callad them lower Carboniferous
though the basal eollections bad a distinct Dewvonian affinity. Aafter
Poale named the Madison formation, the nams was spplied to Iower Misse

1ssippisn rocks throughout the greatexr portion of Montans, Eyoming,

Sldems pe 433

44, C, Peale, "The Paleozoic section in the vicinity of Three Forks,
Montena:™ U, S, Geols Survey, Bulle. 110, ppe 32=43, 1893,

*01d Baldy Mountain is situated seven miles S. 10° We of Virginia City,
Madison County, Three Forks quadrangle, Montanae.
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southeastern Idaho, and northern Utahe No new forms were deseribed in
Pealsts rsport but faunsl lists wore givens

In 1809 c,n-tys eontributed an excsllent desoription of the fauna of
the Madison limegtons as repressnted in the oollections made by the Arnold
Hegue survey of Yellowstone National Parke Girty regarded the Madison es
representing the Kindexrhook end Osage epochs. Ho also gave a thorough Ais-~
cussion of the age relationships, part of which ronon.‘

"We may therefore conclude that the Madison limestone Goes not

probably represent the period of the Gensvieve group, but,

vhile showing distinet affinities with the Kinderhook, may

have persisted through the period of the Osage as well."
Girty figured and discussed a large number of known species of btrachiopods
end described 1l new gpecies and varieties,

7 parl Dougless made several collections in southwestemn Montanae

In 1905
Part of thess collsctions ere in the Museunm of Natural Sciemce of the Stete
University. The fossils are practically valueless decause they were not
catalogned, and many of the locality labels have been lostes With the ex-
ception of the eollections, faumal lists of Madison braohiopodu wore Doug-
lass? only contribution to ths problem,

In 19017 clarka collected Madison fossils from 0ld Baldy lountaln near

SGo H. Girty, "Devonian snd Carboniferous Fossils:™ U. Se Geole Survey,
Monograph,32, pte 2, PPe 483~4963 507-577, 1899,

81dem pe 4946

7Rarl Douglass, "Some Notes on the geology of southwestern lontenas®
Annals of the Carnegle Miseum, vole III, n0e 2, PPe 416425,
Pittaburg, 1905,

87. He Clark, "New blastoids end btraschiopods from the Rocky Mountaina:®
Harverd College, Muse. Comp. Zoology, Bulle 61, pPe 381-380e 1917,
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zinis oitir, and doscribed one new genus and four new gpecies of brachio-
3e

To other writers have contributed to the paleontology of the Madison
sstone exoept for those who have given faunal lista in various publica~-
ng of the Ue. S. Goeologloal Survey and oiher reports.

Recent work in neighboring regions Qeserves mention here. In 1927
ren’ described two new species of breshiopods from the Rundle limestone,
th 4s tentatively correlated with the Madison of Montena. In 19032 the
5 writorm described fouxr species from the Banff shale,

In 1927 G:l.rtyn' deserided nine new species of brachiopods from the
sissippian limestones of scutheastern Idahos In the sams paper he gave
sxcellent discusaion concerning the relation of the Madison formation
the type section of the Mississippian formations,

Mfgg g OBSERVATION & %

Many of the specimens studied were embedded in hard erystalline. lime~
19s The best method of removing the matrix amd exposing the specimen
by the use of a fine chisel and light hzmer. Chisels were made dy
\ding large phonogreph needles to an edge; then mounting them in a stylus
ipped with a ckuck,

Se Warren, "Banff Area, Alberta:” Memoir No, 153, Canadian Geological
Survey, DPhe 56=5%8, 1027,

» Ae Allsn, Pe Se Varren, and Re L. Rutherford, "A preliminary study
of the eastern ranges of the Roecky Mts. in Jasper Park, Albertas™
Trans, of the Royal Soce Canada, 34 sere vole 26, 80Ge 4, DPDe 244=48,
1932,

» He Girty, "Descripiion of new aspecies of Carboniferous and Triassie

igssiu:' Ues Se Geole Survey Profesaional Peper, Noe 152, ppe 411-417,
276
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The material was exsmined under s binoeular microscop? in ordexr to ob-
serve minute strustures, Brushing wiih a stiff short haired brush was help=-
ful in oleaning some surfaces, 4 vory thin film of oil smdged on somn of
tho specimena and then briskly bished made sowe minwbe dotails uore readw
11y observables

ARTIFICIAL K73 FOR T IDUNTIFICATION OF CENTRA 4D SPECIES

The following keys form &n lmportant part of the technique of studyw
ing a larze nuzber of fosells epecies. The generle and gpoeifisc cheracters
wors taken from the original description, if evailable, or from other sources
and tatulated on charta, By snalyzing these charts for distinctive chare
acters keys were constructed wuich eliminated inaccuracies in determining
the differences between ¢losely related forms, The conatruction of these
¥eys formed a large part of the work necessary for accurate specifisc detere
minations. The large variety of foms handled required the use of a rapid
mathod of 1dentifying species. These keys provided such a msithod. QCenera
uhich contained five or fewexr apecles wers not keyed besause a ocomparison
of the specimen with the original descriptions and figures could be made
readilye. Practically all) the descxiptions of North American Mississippian
brachiopoda were made available by the cooperation of the lidrary staff.
The following keys are given in this paper in order to place them on record
for future usee. Omissions of genera or species are noted st the end of

each key.



Eey %o North Ameriean genera of Mississippisn Brachiopoda

I+ SHELL ENCRUSTING
#+ Conforming to shape of object to which attached
{##+ Not conforming; shepe subconisal

II. SHELL CONCAVO=-CONVEX TO PLANO-CONVEX

Ce Cardinal area present
de valves spinose
k. spines limited to a single row along cardinal margin
t. doudbls set of concentric oblique markings presente
tt. double set of concentric oblique markings absent

he pedicle valves strongly convex; with narrow sims

hhe pedicle valve not strongly convex; simus
generally absent

ke spines irregularly distridbuted over surface of ulvoa
0« Wth cicatrix on pedicle valve -
eoes without cicatrix on pedicle valve
%, plano-convex; psuedoresupinate

**¥, coneavo-convex; moderately convex

dd. valves aspinose
f+ ghell smoth
¢6a. high cardinal area; lingnloid
eal., low cardinal arsa; rounded
fff. shell striate; lamellae precent or absent
6. strong wrinkles concentric to enterior margin =wew
ee, N0 strong wrinkles eoncentric to anterior margin
r. resupinate; nonseptate pedicle valye ———ean~wce=
rr. not resupinate
tre. triangular rostral cavity in pedicls valve ==
frre 1o trienguler rostral cavity in pedicle valve

CCe Cardinal erea absent
de valves spinose
kk, spines irregularly distributed over surface of
velves
qe with long tubular extension of pedicle val
Qqe without long tubular extension of pedicls valve -
O+ strong flexuous growth lines on both valves ~=w=
00. no strong, flexuous growth lines
ne with disphram arising from brachial valve =ew=e=
nne without diaphram arising from drachial valve -~
kkke. spines situated on concentric bands -
dd. valves aspincse
T+ shell smooth

7e

CRANIA
OREICULOIDEA
OEELERTELLA

CHONETINA
CHOXETINA
CHORETES
STROPHOIOSIA

SCHIZOPHORIA
PRODUCTELLA

BARROISELLA
AMBOCOELIA

IEPTAENA
SCHELLWIENELLA

ORTIDTETES
DERBYIA

PROBOSCIDELLA
ETHERIDGINA

DIAPHRAGIUS
PRODUCTUS
PUSTULA
ECHINOCHORCHUS



3o dorsal valve linguloid ——— -
Jje dorsal valve linguloid, subtrigonsl in outling «w~wwe-~
333 dorsal velve depressed conical, or patelliform e—emw=-
I1l. smz. BICONVEX
« hinge line short; posterior part of shell pointed
a. f0old and sims absent
£, shell smooth, terebratuloid,
8le short loop formed direct, united in mecuan line
forming a brosad plate

8sls long ¢rura; with aseending branches or fringes ewee-
8s8ll. short loops, cruralia often present -

££fe shell striate; lamsllae present or absent
1. shell strongly plicated; lamellae present or absent
pa. very coarse sudbangular plicat:lona (5=8)

i. punctate '

11. impunctate, (strongly serrate edge but not a
trus fold and sinus)
PTe plications mumerous, rounded, none-bifurceting ==eweececes

aae £01d and simus present
£+ shell mooth
ge¢ torebratuliform
axe f0ld and sinus simple
Be with median soptum
88, without median sgeptum
i. punctate

ii. ispunctate -
axx, 014 or sinua, or both of biplicate character
1. punctate =-

il. Impunctate

&« Thynohonelliform, {plications obeolete or
broadly rounded)

&5+ subquadrate; sharply rostrate,

anahengs

8¢

LINGULA
GLOSSINA
ORBICULO IDEA
PIOLIDOPS

RIINCHOSPIRINA
HUSTEDIA

PTYCIDIPIRA
EUMETRIA
ACANBONA
TETRACAMERA
MOOREFIELDELLA

CIRTYELLA*

CRANAENA*
DIELASMA*
DIELASMELLA*
COMPOSITA

DIELASMA¥
DIELAIDIDES*
GIRTYELIA*
CAMAROPHORELLA
COMPOSITA

CAMAROPHORIA
SEMTNULA
CENTRONELLA
CENTRONELLOIDEA

¥See key to genera of famlly Dielaammatides.



lamellas present or absent
lamellee present or absent

f£f. sholl striate;
L. shell plicate;
i. punctate
Pae coarse, subengular plications
pre numerous rounded sinple plications
i1, irpunctate
p8e plications bearing fine radieting striae

psse plications not bearing fine rediating striae
be plications not extending to beaka obsoleta in
posterior portion

L
—tewean

dbe plications extending to beska,.
Pre Dumeyous, simple, rounded plisetions
poe. fow, dDroad, rounded, obsolete plications mwerweacwwes
Pa. angular to subangular plioations

Se with median septum 4n brachial valve ~-

88. without modian septum in drachial valvs eseccccccwves

2. Hinge line madium; length of hinge line less than, bus
occasionally subequal to greatest width of shell
a. fold and sims absent
d. shell spinose
kke spines irregularly distributed over surface of
valves -
kkk. spines on concentric benda
dd. shell aspinose
£+ shell s00th
we fine concentric lines parallel to anterior murgin-—e
wwe shell with strong lamsllar expansions at each
growth line

Ll ]

£ffe shell striate; lamsllae present or ebsent
es with sfrong wrinkles concentria to anterior margin =
ee. without strong wrinkles econcentric io anterior
margin
8. with median septunm

s e

88, without medien septum

£1£f. sholl strongly plicate; lamellae present or
sbsent
Jeo lamolles present

aas £013 and sinug present
d. sholl spinose

kke. spines irregularly distribduted over surface of
valvon

9e

RHIP IDOMELLA
REYNCEOPORA
EMETRIA
AXIODEANEIA

PARAPHORHYNCHUS
RHYNCHOTETRA

CANMAROPHDRIA
PUGNAX
PUGNO IDES

MOOREFIELDELLA
SHUMARDELLA

CMM%EECHIA

ALLORHYNCHUS

SCHIZOPHORIA
CLIOTHYRIDINA
CAMAROPEDRELLA

ATHYRIS
COMPOSITA

STREPTORHYNCIUS

ORTHOTETES
DERBYIA
SCHELLWIENELLA
SCHUCHERTELLA

ATRYPA

NUCLEOSPIRA



kkk. spines on concentric bands

ne doudble tubed aspines

e flat imbricating epines

nnn, fine hollow tubulose costas, produced into spines =
dde. shell aspinose
£+ shell amooth

w. 8hell with fine concentriec growth lines
0o ¢ardinal area present
00, cardinal area ebsent or obsolete

wwe shell with bdroad lamellar exiensions at each

growth line

£2f, shell strongly plicate; lamellee present or
.abgent

g+ rhynchonelliform

L L

gbxe. spiriferoid

i. punctate ~
11, impumotate

elr. sardinal extremities rounded

¢la. cardingl extremities angular

S. Hings line long; length of hinge line equel or subdequal
t0 the greatest width of shell
2e £0l4 end sinus absent

as, fold and sinus present
i. punctete
8Xe with syrinx
8xx. without syrinx
ya. cardinal area differentiated into three eareas =w=e
yaa, cardinal area not differentiated into three areas
ca., cardinal area high
cal, cardinal area low -
ii. impunctate
kp. espines on plications
kppe without spines on plications
ca, cardinal area high
cal, cardinal area low to moderately high
fold and sinus nonplicate, or single one =weeecuacns
£0ld and sinus plicate

10.

RETICULARIA
CLIOTIIYRIDINA
SCHIZOPHORIA

MARTINIA
COMPOSITA

CAMAROPIDRELLA
ATHYRIS
LIORHYNCHUS
CAMAROPHORIA
SPIRIFERELLA

BRACHYTHYRIS
SPIRIFER

SCHELLWIENELLA
SCHUCHERTELLA
SYRINGOTHYRIS
PSUEDOSYRINX

CYRTINA
SPIRIFERINA

ACANTIIOSPIRA
CYRTIA

DELTHYRIS
SPIRIFIR



KXoy to Genera of family Dielasmetidae

I. Without f0ld or sinus in either valve

Ae with median soptum supporting hinge plate ==
AA. without median septum supporting hinge plate

de dontal plates present in pedicls valve
X+ hinge plate in brachial valve not attachsd along
msdian line
Xxe hinge plate in brachial valve attached direotly to
valve along median line

dd. without dental pletea in podicle valve

II. Sinus present in both pedicle and brachial valves
4, with median septum supporting hinge plate

(Cogpoaita laevis Weller characterized by 8ame w—eeewwew
condition of fold emd sinus)

IIX. Sinus present in pedicls valve; neither fold nor
sinus present in brachial valve

IIII, Fold and sinus present
8e¢ f0ld in drachial valve of bdisinuate character; low
median fold in broad shallow sinus -
{Dielasma inflata Weller has same charascter) -—eewweceaws

Y. Sinus in pedicle valve of bisiguate character; developed
only in snterior portion of shell, and there weakly ==www=

VI. Fold and simus of simple (single) character, lying in
brachial and pedicle velves respectively
ke beak straight, erect, alightly incurved; valves much
conpressed
kk. beak strongly incurved; large foremen encroaching
on umbonael region; valves nnderately conpressed to
tumid

Koy to Viselssippian species of genus Brachythyris

Xo Size of ehell amall
a. sinus bears plications
Pe plications continuous from beak to enterior margin
l. singls fine median plication
Se three plications in sinus
Ipe 6 lateral plications on sach slope
dpe 11 lateral plications on each slope =~=weeccecans
4+ four plicetions in sinus
PP+ DPlications not contimuous fiom beak to emterior margin
obsolete past midlength
ea, sinus does not bear plications
¢e with well defined false ¢cardinal area ==

1.

ROWLEYELLA

HAYBURGIA
DIELASVA

CRANAENA
BEECHERIA

GIRTYELLA
COMPOSITA

TIELASMA
CRANAENA

GIRTYELLA
DIELASHIA

DIELASMD IDES

DIELASLILLA

CIELASIA

Ne Spe 1

Ne Gpe 2

Ne BDe 3
altonensis
semiplicata

peculiaria



cc. without well defined false cardinal area
L. lateral slopes strongly counvex at anterior margin
(90° to plane of valva) ---

IL. lateral slopes less convex at anterior margin
lp. S5=6 lateral plicaiions on each glops of valve ~rceee=
Ip. 8=10 lateral plications on each lateral slope ee-eewe

XXe Size of sholl medium
6. well defined false cardinal erea

cee without false cardinal earea

P+ Plications continuous from bsak to enterior margin
l. single plication in ainus -

4, four plications in sinua originating from bounding
oaes
7+ seven pliceations in sinus

XXX, Size of shell large
¥+ plications essantially odbasolete on fold and sinug ~~«eeea
¥y¥. plications roundsd (3), well defined on £0ld and sinus =

Koy Yo some )ississippian species of gerus Camarotoechia

A. Angle ab beak, formed by lateral margins less then 90°
Le length of shell less then width
1L. length of ghell greater than width
Ue With prominent umbonsl o&p
uue without prominent umbonal eceap
Pe 2 plications in sinus

Pe 3 plications in sims

Pe & plications in simus

ple 7=8 latoral plications on each slopo

ple O lateral plications on each alope -

Ale Angle at beek 90° or less
L. length of shell less than width -
IL. length of shell greater than width
1IL. shell strongly globoss in outline

AAk. Angle at beak, formed by lateral margins, $0° or more.
ne snell 1lat or subplanate
De Geep groove in uumbonal region of drachial eeweececeas
m. %itbout dcep groove in umbonael region =e=
me shell sabgloboee
Te fold markad by a longltudinal medien depression
extending + distance from beak to enterior margin
Pae. with ammlar plications
pr. with rounded plications -
e f0ld not marked by a median depression
L. longth of sghell less than width
at. enterior mexrgin truncate

z.

fernglenensia
simlans
burlingtonensia
gubcerdiformis

burlingtorensis:
cho“’teauensis

garleyl

suborbiculeris
subecardiiformis

tuta
Ne 8De 2

Re 8Ds 1
canarifera

grosvenori
Ne 8De S

tuta
erogvenori
subglobosa

masrshellensis
seppho

choteauenszis
tuta

mitata



13.

ar. snterior margin rounded

Pae. angular plications olegantula
~e= metallica
pre Younded plications grosvenori
weme puréuei
IL. length of shell greater than width
Pe 2 plications in simus herricksna
Pe & Dlications in sinus subglobosa
Pe 4=5 plications in simus - grosvenori

Yiote: Following species omitted from key: allani, saseriana, 3 varieties
of purduel, contressta, endlichi,.

Koy to Xississippien specles of genus Camarophoria

N. Strong numerous plications _
8. sinus bearing 2-3 very broad, depressed plications ==-== ringens
83. sinus bearing 78 dspressed, rounded plications ww—we=wes hamburgensis

NN. Fow, broad, roundad to obsolete plications
we with plications on lateral slopes
L. length of sholl less than width

(wide sinua) explanata
LL. Length of shell greater than width
(narrow sinus; prominent beak) obesa
wwe without plications on lateral slopes bisinuata
V. Non-plicate; concentric growth lines thera

{figure and description make form seem more probably
an Athyris or Composita.)

Kay to some Mississippian species of genus Chonetes

Aes Greatest width of shell lying along hinge line
8. sinus present
8o cardinal extremities acutely angular
1. costas bear spine bases (punctations) batesvillensis
i11. costae not bearing spine bases (impunctate) eewe-ewe logznensia
¢ce cardinal extremities rectangular or obtusely angular - mlticosta
83, sims absent
6. cardinal extrenmities acutely engnlear
Pe Tedlating costae essentially obsolete; eubordinate to

concentric ornamentation planumbona vare
-=== choctawensis




PPe Tadlating costas broed, depressed, not originating
at beak

Prr. costas extending to beak
$+ cogtae bear spine dases

14+ costae not bearing spine dbases
o. strongly dopressed, extended, auriculations
m, shell mimte

ime 8hell small; not mimute
ee, auriculations amall; not extended wewe
cce. cardinal extremities rectangular to obtusely angular
k. £ine radiating costas not extended 10 beak we=eremree
DPe 100 oostae at anterior margia
Pe 35=40 costas at snterior margin

kke fine radiating costus extended to beek
1. costae bearing spine bases
Pe S5=9 costae per mm.
Pe 3=4 costae per mm, -
ii. esostae not bearing spine bases
Pe S5-9 por mm. '
Pe 2=4 por mm.

Al. CGreatest width of shell not along hinge line
8, sinus present

Pe 3~4 costas per mm,

Pe & costae per mm,
83, sinus absent
i. costas bear spine bases

0+ pits in interecostal furrows

00, 10 pits in intercostal furrows

i1, costae & not bear aspine dases

Pe 35~40 eostas at anterior margin —

Pe 75=100 costae at anterior margin

Pe 170 plus costae at enterior margin

Note: PFollowing specles omitteds pulchellus, tumidus.

14.:

logeni

gericeus
batesvillensis

ornatus vare
arkanssnum
glenparkensis
ornatus

burlingtonensis
geniculatus
loganl

shumardanus
batesvillensis

chestorensis
miseri
ornatus
setigerus

missouriensis
i11linoisensis

shumardanus
1llinoisensis

goniculatus
gragarius
missouriensis



15,

Koy to soms Mississippiem species of the pemus Cliothyridina

Xe Size =mall
Le length greater than width -
IL. length less than width
dd, sinus very shallow, not prominent
1LL., width and lexgth subsqual
v, valves sudbequally convex
0o outline distinctly sub-penteagonal
00, outline tenéing from subpentagonal to ¢ircular ~—we-
(posaibly synonymous) -——
vv., not subequally convex; brachial valve more CONVex swwe—

XX, Sizs mediunm
LL. longth legs than width
4. simus deap snteriorly
44, sinus shallow 111 defined anteriorly

XXX o Size large
L. length greater than width
LL. loanzth lesa than width

Following speclies omidted: squamosa, roysii,

Eay to Mississipvian species of pemus Composita

X. 81z0 saall
Lo length greater than width
se with f0ld and sinus
gs distinet groove along the median line in simis wwwe
gce without medien groove in sinus
£o 2014 in brachicl valve replaced by simus e———eweee
£f. £014 in bdrachial valve obsolete
as. without folld and sinus
(very poorly developed oxr obsolete though may be
present) -
ue. extenmiate, pointed umbonal region
me umbo.: not extemate; high rounded prominent e

1L, longth less than width
8e With f0l4 end simis
t. sinus strong, tripartite in pedicle valve =wwewwae=
tt. 8inus simple
a. with fino concentric growth lines
aa. with coarse heavy concentric growth lines mw=cwemem
ga. without fold and sinmus

sublamellosa

elegans

parvirostris
hirsuta

temuilinesata
sublamsllosa

prouti
glenparkensis

incrassata
obmaxima

trinuclea

lasevis
lowisensis

ecorpulenta
Ne 8pe 4
Ne BDe S

opncsita

globosa
pentagonia
Ne 8Pe 1



IlLe length end width subequel

XXe Size mediurm
d. sinus deep anteriorly
dd, sinus ghallow enteriorly

Koy to soms Mississippian gpecies of permus Dielasma

Xs Size mall

8. with fold and simas
£, fold and simus of tripartite character

£f. fold and sinus narrow and single
¢, greatest convexity in brachial valve
cc. greatest convexity in pedicle valve
8s. without fold and sinus
0. triangular ih outline
00+ elongate oval in outlins

X¥e Sizo medium
8. with fold and sinus
1. sinus originating at beak, extending enteriorly =~e-eee
11, sinus originating at midlength
ue. umbo prominent projecting conspicuously beyond
beak of opposite valve
uue umbo prominent but not projecting
111, sinus originating close to anterior margin
83, without £0ld and sinus
Pe fine depressed radiating costae
PPe without fine radiating costae

XXX, Size large
i+ shell punctate .
0. subtriangular in outline
00. subelliptical in outline -
{i. impunctate

’

Fote: The following species are omitted: hastate, osceolensis,

18,

Ne 8pe 2

sulcata
subquadrata

inflata

11linoisensis
ocecidentelis

subspatulatunm
formosum

shumardanus

simiata
arkansanum
Ne 8De 1

choteauensis
utah
formosun

fernglenengis
gorbyl

burli.ng‘bonena!s

sacoulus.



Koy to some Mississippian gpecies of gemms Eumetria
X. Size mmall

pa. angular plications
pre rounded plioations

ve ghell ventricose
vve not ventricose

XX, Size medium
Pe Plications broad and rounded
PPe plications narrow rounded; subdbangular at times

C, 30=40 ocostas on each valve
8¢ 42~48 costas on each valve

PPPe plications lacking
(may be E. vera if lack is not eonatant feature)

Note: The following species are omitted: marcyi, woosteri.

Koy to Mississippian speeies of gomus Girtyells

I, Sinus originagting in umbonal region
fo f0ld end einns of tripartite character

way apim

ff. £01d end simus not of tripartite character e «-vrecnanu.

II. Sinus originating approximately at midlength, or
posterior to middle of valve

££f. without fold on brachial valve
fe f0ld and sinmus of tripartite character

Key to some Mississippien species of gemus Productus

I. WIDTH OF SEEILL CREATER THAN LENGTH
Xe 8ize of shell small
A, hinge line equal to greatest width of shell
a. mesial sinus present
Te 0Ostas essentially absent
rr. ¢costas not contimious; interrupted or elongate
puatules
ITr, 0Oarse, continuous radiating costae e~e—eccece

-dvapen

rTTT. £ine, continucus, radiating costas

17.

atuticosta

verneuiliana
perstrialis

altirostris

costata
vora

osegensis

brevilobata
turgida
intermedia
Ne 8Pe 1

cedarensis
intermedia
indianensis
wodworthi

adairensis

dolorosus
richardsi
mosialis
inflatus var °
coloradoensis



a3, mesial aims edsent
i. finsly pubotate (in slightly exfoliated cond.) =--

11+ impunectate 12
Yo COoatas essentially absent =

H

TTT. £ine, contimious, radiating costee
8e 6 costae per mm.

€Gs 3 008tao per rm., also on1olled mergin =eeewsece
two following speciés delong in this group ew~w=

Wiap upal

D e

Ce hinge line less than greatest width cf wshsll

., mesial simus present

aa, mosial sinus absent

Pe with conspicuous mesial costa
Pr. without conspicuous mosiel eoata

me proonounced, inflated m.xl'czaned margin

ma, without enrolled margin

XXe sue of shell small
« hinge 1lins equal to greatest width of ahell
a. mesial sinus preseut
ze costas ebsent on lateral and enterjor slopes of
valve
2z. costae present on lateral and enterior slopes
of valve
wwe concentric wrinkles absent

w. concantric wrinkles present
e, auriculations small, not extended
be Btrongly incurved besk
bbe moderately incurved beak
TTTT. cO0stae fine

rrr. costes coarse

ee. muriculations large, extended =

18,

altonensis

subsulsatua
subsulcatusvar
moorefisldanus
moorofisldanus
var. pusilius

scitulus
wortheni
parvifornmiis
gellatinensis

dolorosus
mesicontalis

martinieinctus
subsulecatus
sudbsulcatus
var. janus
moscrefieldanus
rcorefioldanus
vare pusillus

samistriatus

lowei
mltistriatus

burlingtonensis

inflatus
inflatus vare

~ gcoloradoensis
senireticulatus
nississippiensis
depressus
mosialis

Lpor discussion of these four species see: U. S. Go Se Bull,

PPe 47=5C,

439,



aa. mesial simis absent
m, enrolled margin on pedicle valve
me. without enrolled margin

Ce Hinge lins less than the greatest width of ahell
a. mosial sinus present

n. elongate nodes

nne faseiculate nodes eanterior to spine bases

A S AN S UP-NDAD A0

L

L]

as, mosial sinus absent
xxe. Size of shell large

Ae hinge lins equsl to greatest width of shell

ww, ¢oncentric wrinkles ebasent -

We doncoeantric wrinkles present
be strong band of spines around valve joinihg

cardinal extremities

bbb, group of spines in oblique rows along cardinal

extremities

bbb. spines Lrremlarly disposed

position uncertain

II. LENGTH OF SHELL GREATER THAN WIDTH
Xeo Size of shell small
Ao hinge lins equal to greatest width of shell
ae sinus present -
u. sinus absent
e hinge 1ine less than greatest width of ahell
¢, costas regular and radlating

6c. ¢ostae not regular and radiating

xxe¢ 8ize of shell mediunm
A. hinge 1ins equal to greatest width of ghell ~—ecvewee
Ce hinge line less than greatest width of the shell
g¢ concentric wrinkles econfined to portion of valve
near cardinal extremities .
€8¢ concentric wrinkles distributed over entire valve=-

[II. WIDTH AND LENGTH SUBEQUAL
Xe Size of ghell emall
Ae hinge line equal to greatest width of shell
a. simis present

age 8inus absent

19.

wrtheni
scabriculus

blairi
fernglenensis
subsulcatuas
subsalecatus
vare. janus
sedaliensis

mltistriatus

erawfordsvillensis

nagnus
senireticulatus
glgantous

subhorridus
parvulus

arcuatus
sarpsoni
indianensis
subhorridus

inflatus
depressus

ovatus
arkansanum

dolorosus
miltistriatus
moorefield=nus
moorefieldanus

var. pusillus
parvus



Ce hinge line less than greatest width of shell =wwwecewes
XXxe 8izo 0f shell medium
Ae hinge line equal to greatest width:

-

Ce hinge line less than greatest width of ahe.
Ixx. 8ize of shell large

A« hinge line equal to greatest width of the choll =mewwees

Ce hinge line less than greatest width of the shell wwewwwew

20.

galeanus

ourtirostris
lowed
tenuicostus

setigorus
viminalis
newberryi

Note: The following species of Froductus have been omitted fiom
the key because the literature in which they are described

1s not available: earbonarius, confragosus, Sompressus,
teus ggoilis,

anulosus, incurvus,

duplicostata,
ivesi, latissims, leuchtenbergensis, lineolatus, margarie

taceous, martini, nodocostatus, oecidentalis, pectenoides,
hill

philliipsi, raricostatus, rushvillensis, subserratus,
spinosus, vi, villiorai.

Koy to Mississippian species of genus Rhipidomella

X+ Size of shell amall

a. sinus absent
f. with a broad low f0ld (dbrachial valve has sinus) =~~=
ff, without bivad low fold
incertas sedis .

aa, fold and sinus present
0. cardinal ares present, well developed
m, mimte shell, (5~6 mm.); gibbous
m, not minute (10-25 @m.); lenticular
t. subgquadrate

8. simis 111 defined
ss. sims sirong, mod. deep
¢Ce cardinal earea absent

XX, Size of shell medium
ke pedicle valve with simus
¢e with fine coatas, 9-13 per mm.
cce with moderately coarse costae, 2«3 per mi, =—==ecevcec=
kKko podicle valve without simus

IXX. Size of shell large
Qe+ subeircular in outline
ks, with simus in brachial valve -
ks, without sinus in brachial valve

00, not suboircular in outline; subquadrengular

Jerseyensis
temioostata

pulchella

perminuta

diminutiva
thiemi
dubia

arkansana
burlingtonensis
missouriensis

burl ingtonensis
nevadensis



Eey %o Mississippian species of gems Rhynchotetra

XX, 8ize of ghell medium
88, gims sbaent; or obsolete
be plications extemding to baek (4-5 in mxmber) e
bb. plications essentielly obsolete on beak and in
umbonal region
8. 8lLus present -

XX, 3ize of shell large
De plications simple - -
PPe plications not eirmple; but dividing
k. plications gensrally simple, only 2=3 divide eweeccena
kke pliocations with frequent bifurcations

Key %o Eississippian species of genus Rhynchopora

Xe 8ize of shell amall
i. punctate
De 2=3 plications in sims e
DPPe 3=6 plications in sinus
O« plications in sinmus marked by a medien groove
extonding soms distance from the enterior margin-
00+ plications is simus not marked by a median groove
t. punctate probably confined to the tops of
plications -
tt. punctas usually in single row on each side of
plications
PPre 5=10 pliecations on sims «
PPPPe 7 plications on sims e
11, impunctate «

XXe Size of shell medium e

Koy to Mississippian species of pgenus Sechellwienella

XX. Size of shell medium
Ke 00stas coarse (2 per mm.)
kks costae £ino (2«5 per mm.) -
lo. posterior margins of cardinal area lying elmost in
a siraight line
Ve pedicle valve e¢oncave throughout entirs length =—wew
vve podicle valve concave only at the enterior margin —
lce. po’::orior margins of velve are not in a stiraight

o

21.

missouriensis
elongatum
gidbbosum
ovatina

saputtestudinis
gibbosum

perryensis

pustulosa

beechori
hamburgensis
pinguls
persimata
cooperensia

rowleyi

choteauensis

eronmulicostata
insagualis

Inflata



XXXe Size of shell 1sréa
We greatest width at hinge line

wwe greatest width not along hinge line
kx. concentric markings orossing costas are stronger
in the intercostal furrows than on the simits
of the costas
kxx. conocentric merkings erossing the coastae are
stronger on the spumuits of costae than in
intercostal furrows
l¢. posterior margins of cardinal area lying
almost 4in a straight line

1cce. posterior margins not in a straight line «w=
kxxx, without eoncentric markings ¢rossing the costao -

Key to some Mississippian species of genus Spirifer

I. WIDTH GREATER THAN LENGTH

Xeo Size of shell small
1. sinus marked by a simple non bifurcating medisan
plication
A+ Cardinal extremities rounded or obtusely angular
Te O6ardinal srea high
rr. cardinal area moderately high
de simus deep
d3. sinus ahallow
Be Cardinal extremities sharply angular
8¢ with fine radiating striae
de sims deep (profound amteriorly)
dd. sinus shallow
¢ca. cardinal area low and narrow
Ipe lateral plications not bifurcating w-w=e
1pe lateral plications bifurcating -—=wewemee
cat. eardinal area triangulate and slightly
arched

88, without fine radiating striae
m, eardinal area vertiocally striate
mm, cardinal earea not vertically striate ~==eeawmew

L

Ce Cardinal extremities mmcronate
bse f01d and simus distinctly biplicats ~ewcermemws
bba. fold and sinus not biplicate; bears additional
plications on lateral slopes of sinus
kpe 1 plic, on lateral slope of simis ~eeccwewes

b. 2 91100 on lateral 'lOPQ of simig ==emsccwwem

224

burlingtonensis

altemata

inasqualis
inflata
planumbona

Joffersonensis

bifurcatus
ennectans

loydi

sentronatus
albexrtensis

louisisnensis
osagensais

platynotus
latior

agelaius
kellogl

biplicatus

biplicoides
Ne 8De 3
osagensis



De Cardinal extremitios right angled

11, Sinus marked by a bifurcating median plica
A, Cardinal extremities rounded or obtusely angular
ITe. cardinal area moderately high =
rrre cardinal area low, suall
Be Cardinal extremities sharply angular
Jzhe 16-20 rounded depreased plications on lateral
slope
Jzhe B8=10 depresssd rounded plications
. §zhe 26~-34 dopressed rounded plications
111, Sinus without median plication; or any lateral
plications in sima

L

XXo Size of shell medium
1. simus marked by a simple non dbifurcating median
plication
Ae Cardinal extremities rounded or obtusely angular ~=we-=
Be Cardinal extremities acutely angular
Te tardinal area high
$yhe 16-18 simpls rounded plications on each
lateral slope of valve
- §7he 9=10 plicas on sach lateral slope
Jyhe 12=14 plicae on each laterel slope
rre cardinal area moderately high
se with fine radiating strise
o8, with fine concentrie striae

. 888, Without fine ecncentris siriess

s8e without fine radiating stries
¢a. cardinal arca long end narrow; lateral
margins subparallel to hinge lius
eaa, cardinal arsa not long and narrow; broadly
triengular
kl, plications extending to beak, well defined
1-2 plicee on each lateral glope of sinusg w«we
-2=3 plicas on sach latexral slope of sinug «===
3=~4 plicas on each lateral slope of sinus ewe=
. &=4& plitas on each lateral slope of sinug ewsw
kll, plicas extending to beak but poorly defined ===
kkll, plicse in sinus not extending to beak wwwmwwwew
Ce Cardinal extremities musronate
Jzhe 20=-83 bifurcating rounded plicee on each
lateral slope of valve
jzh, 12=15 nonbifurcating radiating plicas on
1a3terel slopes of each valve
De Cardinal extremities right engled
Jyhe 11~15 nonbifurcating rounded plicae on
each lateral slope =- -—

23

bifurcatus
latior

marshallensis
tenuirarginatus

platynotus
albertensis
De e &

mndulus
Ne 8De 8
Ne BDoe 9

martiniformis

lograndensis
De 8DPe 1
ealvini

washingtonensis
increbescens

Ne 8De &
¢centronatus

narionsnsise

platynotus
De 8p. §
vernonensis
sheperdi

Ils 3D 7
albapinensis

shepardi

mysticensis

keokuk



Jzhe 15-20 bifurcating, rounded plicae on each

lateral slope of valve v~  floydausis
dya. 5=8 Birple angular plicae on each lateral slope --- bifurcatus

11, sims marked by & bifurcating median plication
Ao Cardinal extremitlies rounded or obtusely engular
8e With fine radiating atrise rutherfordl
88, withovt fine radiating giries
jzhe 25 or more hifurcating, rounded plicae on

each lateral slope of valve -« subrotundus
Jyh. unequal, nonbifurceting plicae on sach lateral
slope of valve - inaoquelis

Be Caréinal extremities charply sngular
8. with fine radiating striae
Jzhe 3=5 plications in eash side of simus divide

into fascidles of B oxr 3 -~ misgouriensis
Jzhe -3 plicee on each side of sinua divide but
not into fascicles albertensis

Jyhe plices rondifurcating on lateral slopes —wweewe=es gentronatus
¢s8. with fins concentrie striae

O« outline imbrex type platynotus
00, outline gubgemicirenlar deltoldeus
Ce Cardinal extremities muceronate - rtherfordd
De Cardinal extremities right engled . o~ eoloak
~—w= pollacnais
-111e Simus without medien plicaticn = winchelli
n1ll, Sims with evaneseent plicas - mworefieldams

. _weas Ne 8pe 7
XXXo Sizo of shell large
l. sinus navked dy a simple nonbifurcating xedian plica
Ae Cardinal extremiiies rounded or obtusely angular w-we-= galvini
Be Cardinal extremitiez sharply angular
re cardinal area hizh
Jyhe 12-12 gimple depressed convex plicae
in sime
kpes 4=5 flattened plicae in sinus ir addition
to melian one - calvini
Jyhe 12-17 rounded plicae on each lateral
slope of valve
e 7 plicae in sinus insculptus
Jzhe 10-12 rounded, bifurcating, fasciculate plicee
on each lateral slopo = mrtonsms
rre cardinal srea moderately high
Jvhe 25-30 simple depressed, rounded, plicese;
separeted by narrow angular plicae; on each
lateral slope wwwmw forbesi
Jyhe 3440 similer plicae casel
Jyhe 25 rounded, subanpular plicas, 5=8 next
to simus doudble, contimiing to anterior
margin in pelyrs - - mortonanus




25+

ITre 0ardinal area low; amall
jzhe valve covered by bifurcating plisae, fasciculate

in groups of three haydenianus
‘Jzhe valve covered with nonbifurcating plicae =«ewce- crawforaevulensis‘
. wwe incertus
wewe fncertifornis
Ce Cardinal ereas rcronate dosiderata

11, sinus marked by a bifurcating medien plication
Ao Cardinal extremitios rounded or obtusely smgular

Te cardinal area high =~ - brazerienus
ITe 0ardinal area moderately high :
dd. sinus shallow; broad &rimesi

d. sinus narrower, deeper, and moxe sharply defined rowlayi
de smaller shell than grimesi, with more rotund

form and narrower median sinus gregert
rrre cardinsal area low and amall sillenus
e  giriatus
=== pikonsis
~mawe fle Spe 1l&

Be Cardinal extremitiea scutisly emgunlar
Te cardinal ares high

fe £f0ld acuninate lateralis
£fe £01d not acuminate
. 8pe sinus plicate De BDe 13
. 88D sinmus not plicated =~ Ne 8De 10

T cardinal area moderately high _
kkzhe 20=25 bifurcating, rounded plications in simus Jogani
‘ weew  grkansanon
weawe Nle e 6
Kczhe 16«20 bifurcating rounded plicae in sinusw~--= gubasqualis
w=w= forbesi
www= fNlg BDe 13
kizae 15 bifurceting sngular plicas in sixms wnwe—e {mbrex
rIT. cardinal area low rundlonsis
waew  gagcadeonals
~=aw 4incertus
111, ¥o median plication on sinus - banffenais

II. YIDTH LESS THAN LENGTH
Xe size of ghell amall
Ao Cardinel extremities rounded or obtusely engular

4, simgs deep littoni
dde sinus shallow =» indienensis
XX, 8ize of shell medium . subrotundus

ee=w meplensis
XXX+ 8ize of shell large . erimesi
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III. WIDT AND IXNGTH SUSEQUAL
Xe 8iz0 of shell smell
l. sinus marked by a simple nonbifurcating median

plicao breksonridsoasis
11, sinus marked by a median bifurcating plication ==wwe=e prostsllatus
XX, size of shell medium albertansis
weme  gubrotunrdis
XX. size of shell large =« - brezeriams

wmew  goobina

Note: The following species have deen omitted from the key:
clavatnla, duplicoatus, ieilhavii, kellnsi, ovalis,
weverivensis, trigonalis.

Key to some Mississippian species of genus Spiriferina

X. Size of shell small
J. width of shell greater than length

Pe With median plica in sinus solidirostris
PPe without median pliea in sinus
d, dlamoter not exceeding S5 mm. norwodana
dd, diamster ranging from 5.5 mm. to 25 mm.
6+ 7-9 plicas on each lateral slope subtexta

60s less than 7 plices on sach lateral slope =e—e==w=
t. surface of valve crowded with tuberclss

(spine bases) - esninonss
tt. surface of valve not bearing tubercles ~«w-—= galemensis
II. Width of shall eguals twice the length - trangversa
XX. Size of ghell medium - subelliptica

Note: The following spocies heve baen amitted from this key:
¥inacuta, eristata, depressa, ostoplicats, pulchells,
praetransversae

Koy to soms Missisaippiesn gpecies of genus Syringothyris

Xe Size of shell smell
Pe 16 plicee on each lateral slope halli
PPe loas then 18 plicae on each lateral slope ew- . missouriensis
XXX, Size of shell large
Y. width of shell approximeately 3 times the length eweewsws extenuatus
Il. width of shell epproximately 2 times the length :
(.11 oardinal area sloping posteriorly at sn angle of
40° from the hinge line platypleurus
¢ss, cardinsl area slop:lng posteriorly at an engls
greater than 40° fyom the hinge line
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be brachial valve moderately convex newarkensis
bbb, brachial valve sirongly convex toxtus
— T G n. sp. 1

Ill. width and length approximately subequal
es. cerdinal area sloping posteriorly at an
angle of 40° from the hinge line « bushbergensis
es8, cardinal area algping posteriorly at an angle
greater than 40  from the hings line 50-60 degrees

k. with secondary cardinal area typus

k. without secondary cardinal erea =- hannibalenis
90 plus degrees

fe flat cardinal area subeuspidatus

ff. oconcave cerdinal area solidirostris

Note: The following species have been omitted fiom the key:
herrieki, gizas.

DESCRIPTIONS OF GENERA

Genus ATRYPA Dalmen
1787. Anomia, Linneeus. Systema Neturse, ed. xii, p. 1152,

1820, Terebratulites, Schlotheim. Petrefacteniunde, p. 262, Nachtr., ple
xvii, fig, 2; pl. xviii, fig. 2§ ple xx, Lige 4o

1821, Anomites, Wahlenburge. Fov. i¢t. Rege So¢, Scientif. Upsal,,
vole viii, pe 65e

1822, Terebratula, Sowerby. Mineral Conchology, vol. iv, pe 324, fig. 2.

1828, A a, Terebratula, Delman. Kongle. Vetenskaps Aked. Handlingasr,
TPe 127, 128, 143; ple iv, figse 2, 3; ple vie Tige 6o

1914, Atrypa, Weller. Mississippian Brachiopods, Illimois State Geological
Survey, Monogreph I, PPe. 284~-285, Generic dssoription taken fiom
this publication.

DESCRIPTION: Shell subeircular in outline, strongly inequivalved with the

brachiel valve gibbous or with the valves sudbequally convex, the hinge~

line short and the cardinal extremities rounded, surface radially plicate
and usually marked by more or less conspicuous, concentric, lamellose lines

of growth. Pedicle velve with a small, incurved beek with the foramen end
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dslthyrivm hidden except in young individuals; intemmally the hinge teeth
are large and widely separated, end the muscular impressions are sharply
defined. JXIn the drachial valve the crura are long, narrow snd widely
divergent, ;bho Juean consists of two processes situated posteriorly at
the junction of the erura with the primary lamellae, 4irected towards the
center of the ghell and not jJoined at their inner extremities, the spirals
have their bases subparallel with the immer surface of the pedicle valve,
end their apices eonvergent towards the c¢enter of ths brachial valve,
Genotype: Anomia reticularis Linnseug, Systema Naturae, 12th edition,

vole, 1, ps 1132,

Gemus BRACHYTHYRIS McCoy

L]

1844, Brachythyris,MeCoy, Carboniferous Fossils of Ireland, pp. 128, 144,
Lige 20,

1914. Brachythyris, Weller, Missiscipplan Brachiopode, Illinois State
Geologie Survey, Monograph I, ppe 370-371ls Synonymy inocomplete,
generic deseription taken from Wellar,

DESCRIPTION:" Shells varying in size from small to larpge, the length and
breadth subequal, ths outline ovate to subeircular; the hinge~line straight,
mich shorter than the greatest width of the shell, the eardinal extrem=-
1ties rounded. lesisl sinus of the pedicle valve and ths fold of the
brachial valve nore or less well developed. Surface of both valves marked
by radiating plications which are simpls upon the lateral slopes of the
valves, those of the fold and sinus increasing in muimber in passing from

the beek to the front margin, The pedicle valve with the beak umially only
moderately elsvated ebove the hinge-line, end the ecardinal area strongly

archeds Intornally, the dental lamellae supporting the hinge-testh are
short, commonly being only ridge-like thickenings of the inner surfece of
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the valve on each sids of the dslthyrium, the muscular scars ill-defined.
The brachial valve cormonly less oonvex than the pedicle, with a very
narrow, inconspiocuous cardinal ares, the eardinal process low, with its
anterior surface vertisally striated: the form of the brachidium as in

Sp irifere."

Genotype: Spirifera ovelis Phyillips. Geology of Yorkshire, pte 2, pe 219,
ple 10, Lige Do 1894,

Genmus CAMAROTOLCHIA Hall and Clarke
1841, Atrypa, Conrad. anne Rept. Paleontologiste Depte Ne Ye; Do 55,

1843, Atrypa, Hall, Geology of New York; Rept. Fourth Dist.; Tablea of
Organie Remains, No. 68, figs. 3, 4; No. 67, fig. 2.

1847. Atrypa, Hall. Paleontology of Now York, vole 1, ppe 21; 23, ple iv
i), 1133+ 7, 9

1852, A a, Hall. Paleontology of New York, vol. 2, pe 70, ple. 23,
igs. 4, 53 De 374. Ple 57, £ige 13 Pe B79, Ple 58, Tigs. Sy 4e

1857. BH?_honella, Hall. Tenth Ann, Rept. N. Y. State Cabe Nat. Hist.,
De 78, figae 1"7; De 82, fige 1-3; DD €l, 88

1860, Rhynchonella, Billings. Canadien Journal, wole. 5, pp. 271, 272,

1860, Rhynehonella, Halle Thirteenth Ann. Rept. N« Y. State Cad, Nat.
Eist., pp. 87, 88,

1862, Rhynehonella, A. Winchell, Proce. Acade. Nate Sci. Philadelphia,
PPe 4C7=-408,

1862. Rhynchonella, Billings. Paleozoic Fossils, vole 1, ppe 141~143,
Tigs. O

1883, ___y_:_:_chonella, Halle Transastions of the Albeny Imstitute, wol. 4,
PPe 215,

7. Rhynehonelle (Stenoeizma). Halls Paleontology of New York, vole 4,
PDe B35=345, B4E6~353, ple 54, figs. 1-593 ple. S4a, figse 1-23,
44-493 pl. 55, figs. 1~52,



13790 %Ehﬁnﬁm. Halle Tmty-oighth Rﬂp‘k. He Yo State Mua, Nate
d8tey pPe 163, 164, Plo 26, £igse 12=33.

1582+ Rhynchonelle, Hall. Elsventh Anmne Repe State Geologlst of Indiana,
DPDPe 305=307, Dle 28, figae. 12«33,

1884, Rh%honena. Walecott. Monogre Ue Se Geole Survey, wl. 8, pe 152,
Dle e £ige 3; ple 25, fige 6} Po 155, Plo 14, 18 B

1887 Rhynchonella, Gosselet. Annales de la Societ Geologique éu Nord,
vol, 14, pe. 188, Plse 1=3,

1668. Rhynehonella, Herricks, Bulletin Labore Denison University, vole 3,
PPe 39, 40, ple 5, tig. 13 ple 7, £ig. £5} pl- 10. fige 9o

1893 Camarotoechia, Hall and Clarke. Pale Ne Yo, vole. 8, pte z. De 189,

DESCRIPTION:"By restricting the application of the term Stenoschisma
to shells egreeing in hingoestructure with Rhynchonslla formosa, the

necesasity is ereated for a now designation for the large group of shells
to which that texrm was applied in 1867. While these shells are suseep~
tidble to considersbls variation in exterior, they usually maintain a full
frihedral contour with shallow pediels, snd eonvex brachial valves, evinc-
ing 1itile, if any evidence at maturity, of a reversal of the relative
convexity of early growth, a featurs so apparent in some of the other
groups of rhynchonelliocds. Their distinctive eharasters, however, are
internalj the mwdian septum of the brachial valve is divided posteriorly
in such a manner as to form an elohgate eavity, which does not extend to
the botitom of the valve. Each branch of the sepitum supports one of the
lateral divisions of the hinge~plate, to whioh are attachsd the curved
erural processes. In normmal eonditions of development the median inter-
space of the hinge-plste is aot e¢losed. The dental sockets, bordering
the hinge-plate, are crenulated in the species which are assumed as rep-
resenting the typieal characters of the group. .There ias no cardinal
processe
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In the pedicle=valve slender vertiocal lamellae support the rather
small teeth and extend well into the cavity of the valve, enclosing a deep
end narrow pedicle-scar.

This is a group of shells highly developed in épeoios, end eminently
characteristic of the Devonian feunas, and hence Rhynchonella eongregata,

Conrad, is designated as the type of the genus.“
Genotype: Rhynchonella congregata Conrade

Genua COMPOSITA Browm

1849, Composita, Brown, Illustrated Fossil Conschology of Gte BEritain and
Ireland, pe 13le

1914, Composita, Weller, Mississippian Brachiopoda, Illinois State
Geological Survey, Momograph I, ppe 484«485. Synonymy incomplete,
generic description from Weller.

DESCRIPTION: "Shells small or of medium size, subovate, subquadrangular

to subpentagonel in outline, the valves biconvex, with the fold and sims

developed in the amterior portion of,the shell or sometimes extending
posteriorly to the umbonal region, both the f0ld and sinus may be marked
by a rather sharp mesial sulcuse The surfaece of the valves smooth or
marked only by concentric lines of growth which are nsver extended into
lamellae, The beak of the pedicle walve incurved so as to conceal the
delthyrium, but the foramemn is usually exposed, encroaching upon the um=
bonal region of the valve,  Internally the dental lamellae and muscular
scars resembla those of Athyris, but with the diductor impreasions usually
sore faintly developed. In the brachial valve the hinge-plate is similer
to that of Athyris, but with its posterior margin extended posteriorly
beyond the margin of the valve into the umbonal cavity of the opposite

valve; the brachidium, including the jugum, with its accessory lamelles



similar to that of Athyris.”
Genotype: %mrer ambiguous Sowerbye. Mineral Conchology, vole 4, pe 105,
Dle 37684 1823,
Genus DIEILASMA King
1209, Conchyliolithus, anomites, Martine Petrefacta Dorbienaia, pe 1l.

1816, Terebratulites, Sclotheim. Denkachre dor K, Akad. der Wigssensch e
gy Jamchen, vole €, pe 27,

1824, Terebratule, Sowerby. Mineral Conchology, vole S, pe €5

1824, Terebratula, von Buch, Usber Terebrateln, pe 90.

1836, Terebratula, Morton. Americen Journal of Seience, Yols 29, pe 150,
pi. 35 £ige 4o

1344, Atrypa, .McCoye Synopsis Carbe Fosse Ireland, pe 153,

1845, Terebratuls, de Verneuil. Geol. de la Russie et des Mont. de 1'Oural,
vole 2, DPDa 83, 65, Ple 9 £1g8. 7'. 8.

1848, Terebratula, Geinitz. Verstein. der deutsch. Zechst. Gebirge, pe 11,
Pio 4, Ligoe R7=38,

1850, ggith:{iﬂ. Kinge Monogre, Permian Foss, England, Dpe 146, pl. 6,
figne 40~45,

1854, Terebratula, Semenow, Die Foss. des schles, Eohlenke, pe 11; ple 3,
8e Lo

1855, Seminula, Ma Coye British Paleozoic Fossils, pe 408,
”’

1856, Terebratula, Halle Pacifiec R.R. Reports, vol. 3, pe 101, pl. 2,
tiga. 572'.

1857, Terebratula, Davidson., British Pemmian Brachiopoda, ppre 3-11, pl. i,
figse 5 - 2823 pl. 81, fig. 2.

1857, Terebratula, Davidson. British Cardoniferous Brachiopoda, pp. 11-18,
P:o 3, fIEB. 1'16. 23=32; ple 11, figs. 1-8.

1858, Terebratula, Hall, Transactions of the Albany Institute, vol. 4,
DPPe 6. 7. De

1858, Terebratula, Hall, Geology of Iowa, vole 1, pte 2, pPe 711,

1859, Dielam. Kinge Proce Dublin Unive Bote Zoole AB800Ce, vol. 1. Pe 260,
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1893s Dielasma, Hall end Clarke. Pale Ne Yo, Yol. 8, pte 2, PDe 293~296,.
Description tekem from Hall and Clarke.

DRSCRIPTION: "The spex of the pedicle-valve is elosely incurved, so that in
adult ghells but littls remains of the deltidial plates. The foramen is
large, quite generally encroaching upon the umbo and often becoming very
oblicue to the longitudinal axis; with the increese of this obliquity the
dentel plates are thickened in their inner surface, which thus becomes
more or less protrudeds The inverted sheath or collar within the foramen
is highly developed and cleerly shown on internal easts. On the interior
the dsntal plates are conspicuous, as in Cryptonella, but they stend
vertically vpon the bottom of the velve, not showing the convergence and
ofter actusl union occurring in that genus.

In tho brachial valve the dental-sockets ere quite deep axd narrow,
the socket-walls rising abruptly, though not attaining the beight of the
dental plates of the opposite valves They are distinctly separated from
{he crural rlates or margins of the hinge-plate, and converge toward the
epex vhere they merge into a slightly elevated cardinal process; the
latter usually appearing es a crescentic submarginal wall, though when
best preserved 1s ssen to be ecomposed of two lateral, somswvhat rounded
lobess The crural plates ars two divergent vorticaul lamellas, originate
ing just below the éardinal process, and attajning a length equal to the
distence between their extremities, which 4a about one-~third the width of
the valve at that point. Boetween these plates lies the long shallow hinge-
plate, which 1s ralsed dut little agbove ths dottom of the valve, and is
sometimes actually adherent to it. This plate attains its greatest width
at the extremitiea of the vertical crural plates, its margins converging
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thence enteriorly, its full length often equalling one-~third that of the
velve. To this plate are attached all the museles of the brashisl valve,
the scars of both snterior and posterior adductors being fregently cleare
ly defined upon its surface.®
Genotype: Terebratulites elongatus Schlotheime. Danks. Acade Munchen,
vole 6, De 27, figs. 79, 13, 14. 1816,
Genus ECHINOCHONCHUS Weller

1809, Anomites punotatus Martin. Patrefacta Derbiensa, pe. 8, pl. 37,
fige 6o

1836, Productus punctatus .o Morton. Ame Jowrnal Science, 29, p. 153, pl. 28,
fige. 38 '

1838. Productus semipunatatus Sheppards Am. Journal Science, 34, p. 153,
ﬂg. O

1860, Productus tudbulispinus MeCheaney. New Paleozoie Fossils, pe 37.

1914, Echinochonshus, Weller. Mississippian Byachiopoda, Illinois State
Geological Survey, Monograph I, Pe 138. Desoribed as a rew gemus,

synonyny not given.

1927. Echinochonshus, Chao, Geologie Survey of China, Paleontologica
Siniea Ser. Be. vol. §, fascicls 2, 1927, ps 63, ple 6, £igse
7, 8, 15, 16; Ibid., fascicle 3, 1928, pe 54

1929, Echinochonchus, Schuchert and LeVene, Fossilium Catelogus, pars 43,
Pe D¢ VWeller does not give synonymy of the genus in the original
desoription. It has been reconstructed here from the synonymy of
the genotype.

DESCRIPTION: Original from Weller 1914, pescriptione~ "Shell productoid

in form and with internal characters as in the gemus Productuse The ex-
ternal surface of the valves marked by more or less sharply Adifferentiated
econcentric bands which commonly grow broader in passing from the beak to
outer margins, each band bearing numerous, erowded, fine, appressed, im-

bricating spines, either subequel or unequal in size, which sre produced
from elongate, node~like bases,
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Remarkse= This genus is proposed to include those shells which have here-
tofore hYoen placed in the genus Produetus in the group typified by P.
punctatus, This whole growp of epocies differs so fundamentslly from the
members 0f the germs Productus as typified by the genbtypa Pe sorireticulatus,

in their surface markings, that it has long seemsd to the writer that
they should be separated under a different generic name, although their
internal. charactera are essentielly alike. The genus is represented in
the Mississippian fsunss under consideration by several species, mome of
which suggest any intergradation with those of the restricted Prodnctus.”
Genotypss :gom:es punctatus Martin 1808, Petrefs Derbe;, pe 8, ple 37,
8e 64
Gemus GINTYEILA Weller

1891, Terebratula turgda Whitfield, Ann. N. Y+ Acad. Secie, VOl, 5.
Po 586’ pl. 1-5. ri@s. 21l=22,

1908, Hartiina indisnensis Girtye Proce Ues Se Nats Mus., vole 34, pe 203,
Pln 19. Pigo. G=lie

1511, Girtyella indisnensis Weller. Journal of Geology, vole 19, De 442,
T138. Sa~ie Complste syroayuy 19 mot given with the original
dsserintion »f tho gemise Synonymy reconstrueted here from ithe
synonyrty of the genotypee

DESCRIPTION: Original from Weller 1911, "Shell terebratuliform, The

pedicle valve simate, with a large, subeircular or subovate, obligue
foramsn which encroaches upon the umbo; the brachial velve frequently
sinuate and often with a slight median fold in the bottom of the sinus.
Internally the dental lamellse are well developsd in the pedicle valve.

In the brachial valve the socket plates are joined by a concave hinge=
plate which is imperforate at the apex and is supported by a median septum;
the inner sides of the dental socketa retreat from the margins of the
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valve antariorly beyond the point of artieulation, and becoms the basas

- of the crura which ere still Joined by ths conceve hinge-plats and are aleo
supported by lmmellas restinz against the inner surfacs of the lateral
glopes of the valve. The brachidium short, its free partion sprarently
being 1iks that of Dislacma and not reaching to the middle of the shell,
Romarkse= Members of this gemis have commnly been included in the genus
Dielasma but they differ fundamentally from that ganus in thes prssance

of a median septum suprorting the hinge-plate of the brachial valve, end in
the origin of the bases of the erura from the socket-plateses In his des-
eription of the species which i3 seloocted as the genotype, Girty referred
the form to the genus PFerttina on account of the preesnce of a medisn
ssptum in the brachial valve, but the brachidium of Harttina is elongate,
like that of Cryptonella, reaching nearly to the front of the shell, while
that of Girtyella is short, like the brachidium of Dielasma,

Genotype: Harttina indisnensis Girty. Froce Us S. Kat, Mi13., v0ls 34,
De 293, ple 19, figs. 6~15. 1908,

Genus SPIRIFER Sowerdby

1793, Conchyliolitlms (striatus) Anomies Martine Figures snd descriptions
of petrifactions collected in Derhyshire, ple 23. 17936

1815, Spirifer stristus Sowerby. Trams. Linnaen So¢., wole. 12, pe 514,

1914+ Spirifer, Weller. Mississippian Brachiopoda, Illinoia State Geolosie
Survey, Monogreph I, PP 307=308,

The generic deseription is taken from two sources. The first quote
tion is the original description of the ganotype a3 quoted in Marcou's
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"Geology of North America” .13 The second quotation is from Weller's "Miss=-
issippian Brachiopoda" .M

The complete description given by Marcou is as follows: "Description.-
This species is well known and found wherever the lMoumtein Limestone exists.
The following 1s the deseription of it given by William Martin in 1793.
'Conchyliolithus {striatus) Anomiase a fossil shell~valves oconvex, semi-
orbicular, longitudinally striated; the strias strongly marked, close snd
mmerous. Besk of the larger valve pointed, and curved over the hinge,
which extends on a straight line, the whole breadth of the shell., Margin
obsoletely waved. A convex fold down the middle of the amaller valve,
proceeding from the valve of the margin to the beak-in the larger valve,
a concave fold. The folds slight; that of the larger valve scarcely dise
tinguishablse, A triangular sperture under the besk of the larger valve.'
(See: Figures and Desoriptions of Petrifactions collected in Derbyshire,

by Williem Martin, plate 23; Wigan, 1793,)"

The following deécription is taken from Weller, 1914. “Description.-
Shells varying in size from small to very large, usually wider than long,
rarely longer than wide, the hinge~line straight, shorter than the great-
ost width of the shell and the cardinal extremities rounded; or more fre-
quently the greatest width of the shell slong the hinge-line and the ear-
dinal extremities anguler and more or less extended, sometimes conspiocuous~
1y scuminate, Mesisl simus in the pedicle valve end f0ld in the brachial

153‘111” Marcou, "Geology of North Amsrica; with two reports on the prairies
of Arkansas and Texas, the Rocky Mountains of New Mexico, and the
Sierra Nevada of Califoirnia," Paleontology, Chap. III, pe 49., Ple 7,
£1ige 24 1858, . ;

lstewart Wellsr, "Mississippien Brachiopoda,” Illinois State Geologiscal
Survey, Monograph I, pe 307=-308, 1814,
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velve usually well developed, more rarely without fold ar simus, Swrface
of both valves marked by radiating plicatiohs which may be simple without
division from the point of origin to the anterior margin, or may divide

in various manners; the plications may be presemt upon the lateral slopes
only or upon both the lateral slopes and the fold and sgimis. Besides ihe
plications the surface may also be marked by fine, raediating strise ar dy
fine or coarse concentric growth lines, or by both radiating and concentrie
markings., The pedicls valve with the beak variously elevated above the
hing-line and variously incurved, the cardinel area varying from very nare
row to high, usually arched but sometimes nearly or quite flat, the del=
thyrium rather broadly triangulsr and openj the gurface of the cardinal
area is transversely striate and the immer leyers besr a series of verw
tical canals at whose extremities along the hinge~lins the shell tissue

is sometimes produced in a row of denticles which articulate with a row
of pits in the opposite valve, Internally the hinge teeth are strong and
are supported by short dental lemsllse; the muscular area is of moderate
size and is often deeply impressed, ovate or suboordate in outline, oc~
cupied in large part by the diduetor scars which are usually marked by
radiating or branching furrows. The brachial valve with a very nsrrow
cardinal area divided by a brvadly triangular delihyrium; the cardinal
process is a low, transverse, sesslle apophysis with its surface vertically
striated; the muscular impressions much less strongly marked then in the
pedicle valve; the dental sockets narrow and of moderete depth, the socket
plates well developed snd at their extremities sipporting the erural
bases; the erura ere long, straight, and slightly divergent, the spiral
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cones are directed obliqusly outward and posteriorly towards the cardinal
extremitios, the primery lamellas are mot united dy a jugum, but the posi-
tion of the jugum is indicated by the presence of a pair of spine~like
processes upon the primary lamellae a 1little in front of their junction
with the erura.

Remarkse= This genus hes the largest specific representation of any in

our Miasissippian fsunes, end the species themselves are usually very cher-
asteristic of the horizon in which they occur. As a whole the lHasissippian
species are characterized by the presence of plications in the fold and
sims of the valves, and in a large number of species the plications upon
the lateral slopes exhibit more or less bifurcation."

Genotype: Anomites striatus Martine. Petref, Derb.; rle 23, 1809,

Gemus SYRINGOTHYRIS Winchell

1796, Anomites, Martin. Trans. Linnean Soclety, vol. 4, pe 44, ple 3,
tigs. i-6.

1809, Conchyliolithus emomites, Martine Petrefacte Derbiernsa, ple 46, fig.
34; ple 47, fige De

1816, Spirifer, Sowerby. Mineral Conchology, ple 120, figae 1-3,.
1840, Spirifer, Troosts Fifth Geol., Repte of Tennessee, pe 17, 48.
1841, Cyrtia, Troost. Sixth Geols Repte of Tennesses, ppe 11, 12.

1847, Spirifer, Yendell and Shumard, Contribution to the Geology of
Kentuc 9 PDe 19, 21,

1885, Cyrtia, McCoy. British Paleozoic Fossils, pe 426.
1857, §211'1f91”: Halle Tenth Repte Ne Yo State Cabe Nate Histe, IDe 1_.69. 170,

1858, Spirifer, Halle Gecology of Yowa, vol. 1, part £, ppe 520, 603, 646,
647, Ple 7, Lige 8; DPle 13, Lige 43 ple 20, fige S

1860, §211‘1f81' {Cyrtia ?). Swallod. Trense Ste Inuis Acade Seil, vol. 1,
De 647



1883, thyris, Ae Winchells Proc. Acad. Nat. Scie Philadelphia,
vole 15, second serey pre 6=8.

1914, Syringothyris, Weller. Mississippisn Brachiopods, Illinois State
Geological Survey, Monograph I, ppe 384=385. Ganeric description
taken from Weller, 1914.

"Shells varying ian size from amall to very large, spiriferoid in form,
with a ruch elevated sardinal erea, the hingse-lire straight and elongate,
representing the greatest width of the ghell, the fold amd sinus well
doveloped and usually non-plicate. The pedicle valve subaemipyramidal in
form, the high cardinal area either flat, concave or convex, differentiated
into thras rogions, a centrel including the delthyrium, and tw lateral;
by & pair of lines originating at the gpex end passing obliquely to the
eardinal margin, which thay intorsset at equal d&lstances fiom the basal
angles of the dslthyriumj the central region is distincily marked by ver-
tical striae, while the lateral regions are maried only by the horizontal
lines of growth} internally the dental lamellas are roderatsly well devele
oped, they rest wpon the floor of the valve and are a little produced an~
teriorly along the latoral mergins of the mmseular scar; they are wnited
tranaversely by a dslthyrial plate whose positian 1s subparsllel with the
cardinal srea but gomeshat depressed below it; this plate extends to var-
iocus distances from ths spex of the Jelthyrium towarls ti@ hirge-line and
et the middle point of its csrdinal margin 1% is produced still further
towards the cardinal mergin of the valve as a free spine-~like process; on
the innexr eside of the epins=like extongion of the delthyrial plate, and
eontinuing elong the modism line of the inner surface of tho plate towards
the apex of the valve, is a tube which 13 split longitudinally internally,
this split tube, together with the extension of the delthyrial plate, being
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termed the asyrinx. In some eases the syrinx is solid. A psuedodsltidial
covering of the delthyrium entirely separate fxom the delthyrial plate emd
syrinx 1s somstimes present. The miscular scars as in Spirifer. The
brachial valve essentially as in Spirifer, both internally and externally.
Shell structure punctate throughout except in the central, vertically
striated region of the cardinel areas The external surface covered with

a minute, textile~like ornsmentation except upon the central region of

the cardinel area."

Genotype: gi%}mg a Winchell. Proce Acuz. Nate Scie Phil,
vYole 15, pe 6o 63e

DESCRIPTION 21: SPECIES

A fow recent terms describing brachiopod morphology are employed in
the deseriptions of new species. Reference i3 made at the first use of
the term t0 ths publication in which the dafinition of the term is given,
Throughout the deseriptions three terms describing the sizes of the brach~
iopods are used: small specimens are those whose diemeter varies from 1
mme to 25 mm; medium specimens from 25«40 mme; and large specimens 40 mm.
or more. The number of lateral plices slways refers to the number of
plicee on one lateral slope excluding the pliea that bounds the simus,

New species and varieties have not deen given names, It seems advis-
adle to wait until the new species may be checked against the type spec
imons of related gpectiens before epplying specific names,

All species desoribed in this paper are preserved in the Museum of
Paleontology of the State University.
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Genus ATRYPA Dalmen
For gzeneric dessription see page 27
Atrypa sp. undots
Plate I, Figse 1=3.

Species knowmn from several eomplete specimens,

DESCRIPTION: Shell small; psuedoresupinate; fold and sims present; postero~
lateral margins straight, subparallel; anterior margin deeply rounded;

hinge line very short. Dimensions of average sized specimen, length of
pedicle valve 20 mmej length of brachial velve 18.5 mm,} greatest width

of shell 20 rm,.; thickness of complete specimsn 1l mm,} length of hinge
line 6 mm,

Pedicle valve sudpleno-convex; greatest convexity in umbonal region.
Umbo moderately prominent curving rapidly to cardinal margin, sloping
gently to postero-lateral margins; beek obtusely pointed, projecting slight-
1y beyond hings line, Mesial sinus present anteriorly; shellow, 1l1
defined; arising appmximtoh 5 m. from anterior margin. Cardinal area
concealed, but amall,

Brachial valve more eonvex than the pedicle valve; greatest convexity
in middle of valve; profile of valve semicircular along midline from
beak to anterior mergine. Umbo essentially absent; beak small inconspicuous;
extending posteriorly only to hings line, lesial fold present; not de-
fined posteriorly; erises approximately 7 mm. from enterior mergine

Fifteen to 18 plicaes on each valve; atrong, rounded; four plicas on
fold; three on simus, originate by difurcation of one plicas near beaks;
remaining plicae bifurcate close to beaks, or occasionally at midlength,
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thence sontimiing without division to anterior mergin. FPlicae crossed

at irregular intervals, 2 mm. plus or mimus, by strong concentrie raised
ridges that form small, rounded nodes at the point where they croes
rlicae,

REMARKS:~ Only one species of the genus, Atrypa infrequens has been re-
ported from the Mississippimm. Weller described the form as a rare member
of the Kinderhook faunae The aspecies here dsscribed &es xot agres with
Weller's deseription, and has not bean identified because the genus
Atrypa is typically a Devonian form. It is posaidle that the Madison
species reprezents a new ocourrence of a known, long ranged Devonian

form,

Iocality and Foxmation: Locality 21, mone 2§ end loose. Basin Butte,
north of Deanaher Creek, Powell County, Montemae MNadison limsstons, Rooney
chexrt members

Genus BRACHYTHYRIS MeCoy
Yor generic description see page 28
Brac is n, spe 1
Plate I, Figse 4, Se
Species knowe from several pedicle velves,
TCESCRIPYIONs Pedicle valve small; fold end sinus present; cerdinal extrem-
ities rounded; hinge line less than greatest width. Dimensions, length of
pedicle valve 12 mmne; width 12 mme} thickness 4 zme
Pedicle valve strongly convex; greatest convexity in anterior por-
tion of umboj surface sloping uniformly from umbonal region to point on
posterior margin. Beak sharply pointed, curved over cardinal area but
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not projected beyond hinge line. Cardinal area rounded into postero-lateral
slopes of valve; not aho.i-p:ly defined. Delthyrium not observed. lisial
sinus sharply defined to beak; amgular in ¢ross section; bounded by strong
angular plications.

Five lateral plicae on each glope; originate at beak; & not bifurcate}
plicas bdounding sims bifurcete; give rise to first lateral plices on
s8lope; sinus bears single fins msdian plica, weaker than lateral plicas.
Remarks:= The generic position of this shell 1s difficult to determins,
The form is close to the genus Spirifer as charasterized by the species
Se bifurcatus Hall and might de considered as a variety of that species.

The genus Brachythyris was described to include those spiriferoid shells

characterized by a hinge lins less than the greatest width of the shell,
dbroad rounded plications, rounded eardinal extremities end generally with
a broad, ronplicate fold and simus., The specios here desoribed eppears
to £1t this dnuription exeept for the nature of the plicae which are
engular end sharply defined and thus agree c¢losely with those of S. bi-
fureatus, In view of the fact that S. bifurcatus exhibits a variation
in the nature of the cardinal extremities from rounded to subrectangular
which would place 1%t in the gemus Brachythyris; the writer believes it

advisable to place the new gpecies in the genus Brachythyris rather than

in the genus Spirifer.
Brachythyris ne sp. 1 may be distinguished from other species of the

genus by the fine, singls median plieca of the simus, the bifurcating
bounding plicas of the simua, end in the angularity of the lateral plicae.
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Iocality and Formation: locality 7, zone 2. On Yakiniksk Creek, in the
NE £ sece 303 To S7 Nojp Re 22 Wo, 20 foet sbove the contact of the Yak-
inikak limegtons and quartzites of Kintla ege. Flathead County, Montane,
Yakinikek limestons. (Broadwater)

Brachythyris ne spe 2
Pl‘“ I’. 31@0 6. ?.

Species known from several pedicls valves.
DESCRIPTION: Pedicle valve small; fold snd simus present; eardinal ex-
tremities rounded; hinge line less than the greatest width of velve.
Dimensions, length of pedicle valve 17 mm.; width 16 mme; thickness 4 mm.

Pedicle valve deprossed convex; greatest comvexity opposite mide
length; umbonal region not strongly differentiated from general curvature
of valve} surface curving rapidly from umbo to eardinal margine Beek
pointed; tip incurved but not proturberant beyond hinge line, Cardinal
area apsa.cune;ls delthyrium higher than wide; extending to beak. Sinus
sharply defined to beak.

8ix lateral plicas on each slope; first latersl pliea originates
from plica bounding simus by bifurcation in umbonal regzion; sinus dbears
strong median plica that originates at besk; two weaker plicae on lateral
slopes of sinmus derived from immer side of bounding plicse. Concentrie

markings absent.

T5charles Souchert, end George Cooper, "Rrachiopod genera of ths mibe
orders Ortholdea eand Pentameroidea,”™ lemoirs of the Peabody Maseum
of Ratural History, vol, IV, pte 1, ppe. 20=-21, 1932,
The following terms for describing the angle between the cardinal
ares and the plene of the valve are here defined. Ventral valve,
anacline, orthocline, spsacline, eatacline, and prooline,
Dorsel vaelve, hypercline, esnacline, orthocline, end apsacline,
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REMARKS: This species is characterized by the strong plicas, rounded cardin-
al extremities, and the presence of three pliecas in the sinus. The ¢los-
est allied species 1s Brachythyris ne sp. 1, from which it differs in

having three plicae instead of a single mediarn onse

Incality and Formation: locality 7, zone 2, on Yakiniksk Creek, in the NE.
4 Bea, 30} Te 57 Noy Re 23 Wo, 20 feet above the contact of the Yekinikak
limestone end quartzites of Kintla ? age. Flathead County, lbntana, Yak-
inikak limeatone. (Broadwater)

Brachythyris ne spe 3
Phto I’ ngﬂ. 8. 9.

Species known from a single pedicle valve.

DESCRIPTION: Specimon smallj fold end sinus present; eardinal extremities
rounded; hings line lsss than greatest width of shell. Dimensions, length
of pediels valve 21 rmej width 20 mm.; thicknesas 8 mm,

Pedicls valve strongly convex; greateat depth spproximately in middle;
umbonal region high and prominent; surface curving repidly from umbo to
cardinal margine Besk pointed; tip inourved dbut not projecting beyond
hinge line, Cardinal area well defined along cardinal margin; 3.5 mme in
height; apsacline,

Delthyrium equilateral in outline, extending to beeke Sinus poorly
defined at besk; shallow throughout.

Eleven discernable lateral pliscas on each slope; but on cardinal ex~
tremities additionsl plicae mey have existed; plicaes broad, flattened,
separated by narrow, fine furrows. Sinus bears nonbifurcating median
plieca; lateral slopes of sinus eeoh bear single plica of equal strength
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%0 medisn onej bounding plicas slightly stronger than lateral ones. Con=
centrie growth lines of varying strength present.
REMARKSS This species is c¢losely related to Brachythyris choteauensis

Weller, but may de distinguished fron that species dy the greater prom=
inence of the umboj the larger mumber of plicae on the lateral slopes;
the presencs of three plisas in the sinus in place of four; end the
smaller sizes The median plica in the sinus 4s not derived from the
bounding plicae as in B, shotemmensis but originates at the beake

Iocelity end Formation: Iocality 17, Rattlsr Culch, west of Drummond,
Granite County, lontana. Madison limestons, Rooney chert ? member,

Genus CAMAROTOECHIA Hell end Clarke
Jor generic deseription see page 29
Camarotoechia ne spe 1
Plate I, Figs. 10-14,
Species known from three incomplete specimens that show portions
of both valves,
DESCRIPTION: Shell smell; fo0ld and sinus present; hinge line very short;
rostral angle less than §0°. Dimensions, length of pedicle valve 9 m.;
length of brachial valve 6 mm,} greatest width of specimen 8 mme; thick~
ness 4‘m.
Pedicle valve moderately convex; greatest econvexity in middle; um=-
bonal region not differentiated from general curvature of valve. Surface
curving abruptly to posterior lateral merginsi inflected spproximately

at 90° to plane of valve. Beak pointed, slightly incurved over beak of
opposite valve. Cardinal area concealsd by beak of brachial valve;
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Gslthyriun not observable. Mesial simus not dsfined at beak; may originate
anterior to middle; recognizable at midlength, at which point it widens
Tepidly.

Brachial and pedicle valves subequally convexe. Umbonel region not
developed. Beak small, pointed; insurved beneath that of pedicle valve;
projecting slightly beyond hinge line, Cardinal area shsent. Mesisl folad
soercely differentiated from surface of valve; fold develops and widens
in manmer similar to sinus of pedicls valve; more atrongly marked by fur-
rows at point of widening,

Five to six latersl plicase on each slope of pedicle valve snd seven
on each lateral slope of brachial valve; plicas rounded; dbecoms stronger
and more prominent after passing midlength of shell,

REMARKS: This species is most similar %o 3_:_. herricksna Girty, the only
other species of Camarotoechia which is characterized by two plices in

the simuse. It is distinguiashed from C. herrickana by the rostral angle.
The angle formed by the postero-lateral slopes of C. herrickana is ep-
proximately 120° while that of the ebove deseribed species is less than
90°,

locality and Formation: locality 33~3, Big Saddle, on knod at elevation
of 7750 feet, northeast of largs saddle separating East Pryor Mt. from
1ts northeast spur, in the SW, 1 sec. 25; Te 7 S.;, Re 26 E., Pryor Mt,
division, Custer National Forest, Carbon County, Montana. Madison lime-

stone, basal 50 feet,
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Camarotoeshia De BDe E

Plate I, Figse. 15=17.

Species known from several pedicle valves.

DESCRIPTION: Shell small} f0ld and sinus very slightly developed; rostral
angle less than 90°. Dimensions, langth of pediele valve 7 mm.; width
6 rm,; thickness 3 mm.

Pedicls valve convex, greatest convexity in umbonal region; wubonal
region prominent and elevated above and separated from general curvature
of valve by strong oconcontris ridge 3 mme from beak, giving to umbo ap=
pearance of Cap on valve. Beak pointed; slightly incurved. Cardinal area
not observed, Mesial sinus not present but flattemed area extends long-
itudinally along median line of valve, in part gently depressed below
surface of valve,

Brachial valve eonvex; greatest convexity at anterior of uwbonal
region; umbo prominent, set off by consemtric ridge similar to that of
pedicle valve but less pronounced; surface of umbonal region flat, making
an angls of spproximately 120° with amterior slope of valve. Beek small,
pointed; extending only to hinge line., OCardinal area sbsent. Mosial
£0ld differentiated from surfacs of valve by tw furrows stronger than
those separating lateral plicae. |

Total of ten lateral plicas on pedicls valve; all originate close
to beak; plicae strongly marked anteriorly %o ridge which sets off umbo
from rest of valve; continue without bifurecation to anterior margin,
Brachial valve earries 12 latersl plicas similer to those of opposite
valve; concentric markings eonsist of few indistinct growth lines im-
mediately anterior to umbonal ridge.
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REMARKS: This group of peculiarly “capped™ drachiopods was submitted to
Dre Carey Croneis, Walker Museum, University of 'Chicago for comment. DI,
Croneis placed the forms in the genus Cemarotoechia snd said in regard to

the specifie identification ,15

*] am not at all gertain in regard to the specific determinaw
tion but some of the individuals resemble some specimens of
Ce Choteduensis Wellsr which we have in owr collections. They
also resembls some of our specimens of O« mitata Halle I
think that you would be safe for the time being in describing
them as belonging to a nsw specioa.”

The writer thiuks that the peculiarly eapped umbonal region is a chare
acter of specific importance and therefore has described the form as a

new gpecies. It differs from Ce choteatiensis snd C. mutata in having a

rostral angls less than 90° instead of a wider angle, From O, mutata 1%
mey be separated by the rounded anterior margin, as opposed to the trun-
eated margin of C, mutata.

Iocality and Formation: locality 33-3, Big Saddle, on knodb at elevation
of 7750 feet, northeast of large saddls separating East Pryor Mt, from
its northeast spur, in the SWe % ses. 25; Te 7 Sey Re 27 Eu, Pryor Mt,
division, Custer National Foresat, Carbon County, Montana. Madison lime~
stone, basal 50 feet,

Camarotoechia ne 8pe 3

Plate I, Figs. 18, 19,
Species krow from a aingle pedicle valve,
DESCRIPTION: Pedicle valve sxall; fold and sinus preasent; hinge line very
short; rostral angle ‘700- Dimensions, length of pedicle valve 13=14 mm.}
width 6~9 m,; thickness 4 mm,

I8porsonal commmmnication,
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Pedicle valve convex, arched in semicirels from dbeak to anterior
margin along median line, greatest convexity at midlength; umbonal region
prorminent; sloping repidly to postero-lateral margins and curving steep-
1y to hinge 1lins. Beak pointed sharply; tip slightly incurved. Cardinal
area not odserved. Simus originating at beek; poorly defined posteriorly;
stronger enterior to midlengthe

Total of 10 latersl plices; originate at beak; bifurcate close to
beake Sinus bears four distinct plicae in bottom; originate at beak;
derived from singls plica; lateral slopes of sinus e¢arry one indietinct
plica derived from inner side of plicae that bound sinmus.

REMARKS: The species is charasterized by emaller rostral angle and relative-
1y larger size than is possessed by any other Mississippian menbers of the
genus. Camarotoechis subzlobosa Weller is aimilar to Camarotoechia n

Bpe 3 although it differs in possessing a smsller rostral angle; a more
elongate form; and a more sharply defined aims,

Iocality and Formation: locality., 33-3, Rig Saddle, on knob at elevation

of 2750 feet, north of large saddle separating Eest Pryor Mt. from its
northeast spur, in the 5W. , ses. 25; Te 7 S¢y Re 27 Ee Pryor Mt. division,

Custer Nat. Forest, Carbon County Montena, Madison limestone, basal 50 feet,

Genus COMPOSITA Browm.
For generie desoription see page 31
Composita ne spe 1
Plate I, Figse. 20-24.
Species known from several pedicle valves and a few doubtful brachial

valves.
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DESCRIPTION: Pedicle valve small; without sims; hinge-line short; rostral
angle 100°, Dimensions, length of pedicle valve 12 mme; width 14 mue}
thiciness 4 mm.

Pedicle valve moderately convex; greatest convexity in middle; sure
face desoriding semi-cirocle from beak %o amterior margin along median line;
surface curving abruptly to posterior lateral margina; inflected in emooth
curve to edges of dolthyrium. forming poorly defined cardinal aresa. Umbonal
region not differentiated from genersl curvature of valve; beak obtusely
pointed; perforated at apex by pedicle foramene Foremen joihed to delthyr-
ium at its apexs Delthyrium dyroadly triangulsr, pressncs of delthyrial
covering not observed.

Shell amooth, without external ornamentation except econcentric growth
lines which become stronger near anterior mergin,.

REMARKS: This spesies has been placed in thoe gonus Composita because of
the smoothnesas of the ghell 4in the anterior portion, the lack of strong
lameller banding which is echarasteristic of the allied gemus Athyris, snd
the absence of imbricating, flat spines of the genus Cliothyridina to

which it bears a strong resemblanco, JFrom othor specieas of the genus
Composita, Ce Be Epe 1 may be distinguished dy 4its lack of fold end simus.
ILocality and Formation: loeality 33=-3, Big Saddle, on knod at elevation
of 7750 feet, northeast of large saddle separating East Pryor It, from
i{ts northeast spur, in the SW. % sec, 25; Te 7 Se, Re 27 Eo Pryor Mt.
d4vision, Custer National Forest, Carbon County, Montana. Madison lime=-

stone, basal 50 feet.
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Plete I, Figse 23, 28.

Species knowa from three pedicls valves.
DESCRIPTION: Fediele valve small; without simus; hinge-lirs very litile
slorter than greatest width of valve; rostral angle spproximately 130,
Dimenslons, length of podicls valve © mma; width 8«9 rm.; thickness 4 mm.

Pediele valve strongly convesx; greatoeat econvexiiy at millsncthe
Unbonal region prominent, strongly elevated; surface curves ahrupily to
hinga-lina, but leass so % postam-l_aboral margins; alightly eompressed to
form small eurisuler expansions. Beak rather sharply pointed, perforated
by pedisle foremens flardinal area poorly definsdj rounded into lateral
slopes of valve; dslihyrium present but concealed by beak.

Shell smooth except for few, fine, concemityrie growth lines,
REMARKS: This spesies is closely allied to Cormposita ne sps 1 by reason
reascn of the absence of the fold and simus., I% differs from that species
in the large rostral engle; the highor,; tumid, more prominent umbonal
region; and in the amall compresssd euricular extensions of “he pedicle
valve.
Iocality and Pormationt locality 33~3, Big Saddle, on knob at elevation
of 7750 feet, northeast of large saidle sepsrating East Pryor Mt, fronm
1ts northeast spur, in the 8W. ¢ sece 25; Te 7 S4; Re 27 B+ Pryor Mt.
division, Custer National Forest, Carbon County, Montena. Madison lime=-
stone, basal 50 feet,
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Plate I, Pips. 2729,

Speciea known from three pedicle valves,

DESCRIPTION: Pediecle valve small: without sinus; hinge line short; ros-
trel angle 80°, Dimensions, length of pedicle valve 13 mme; width 10 mm.;
thicknens 4.5 rm.

Pedicle valve corvex in posterior portion of valve; surface curve
ing ebruptly to hings lipe end to cardinal extremities, dbut gently to
ertericr margine, Umbonal region strongly archsd; prominent; beak incurved
roderately; perforated by a foramen. Cardinal eree and delthyrium mot
observed,

Shell ervoth; merked by clsarly defined concentric growth lines; dis-
posed at 1 mm, intervale from beak to anterior mergin.

RIDARES: This gpecies is characterigzed by the lack of a mesiel simus,
It differs from the ronsinuate species of this genus which ere described
in this paper, by reason of the amall rostral anglsi the high, tumid, um-
bonml region; and elongate shape,
Iocality and Formation: locality 333, Elg Seddlo, on knod at elevation
of 7750 feet, northeast of larse saddle separating Eest Pryor Mt, from its
northeast spur, in the SW. { secs 25; Te 7 Se¢; Rs 27 X, Pryor division,
Custer National Forest, Carbon County, Montana. Madi{son limestone, dbesal
50 feots

Composita ne Bpe 4

Plate I, Figs. 30-32,

Species known from two pedicle valves,

DESCRIPTION: Pedicle valve mmall; without sinua; hinge-line short; rostral
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angle 75-80°,  Dimensions, length of pedicle valve 12 mm.; width 10 mm.;
thickness 4 rm.

Pedicle valve flatly convex; surface of valve curving abruptly to
cerdinal marginsi gently to saterior margine. Umbonal region narrow;
strongly eonvex; standing well above curvature of valve; extended posteriore
ly epproximately one-third length of specimen. Beak sharply pointed, in-
ourved; perforated by amall foramen. Cardinal area not defined; rather
rounded region lying beneath beak; delthyrium joining foramen,

Shell smroth except for f£ine concentric growth linssa,

REMARKS: Species is characterized by lack of a sinus, in which charaster
it closely resemblss the other species of the genus described in this

peper. The most similar species is Composita lewisensis Weller from which

it 1is easily distinguished dy the lack of sinus in the pedicle valve. It
mey be distinguished from the nonsinuste forms by the narrow, extended,
pointed umbonal region.

Iocality and Fomation: locality 33-3, Big Saddle, on kiod at elevation
of 7750 feet, northeast of large saddle separating East Pryor Mt. from
{ts northesst spur, in the SW. 4 sed. 25; Te 7 Se¢, Re 27 E,, Pryor Mt.
division, Custer National Forest, Carbon County, Montana. Madison lime-
stons, basal S0 feet,

Cenus DIELASNA King.
For generis deseription see page 32
Dielasma ne zpe 1
Plate I, Figs. 1, 2.
Species known from single pedicle valve,
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DESCRIPTION: Specimsn of medium size; sinus slight; outline pentagonal;
greatest width of shell enterior to middle; rostral sngle epproximately
=°, Dimensions, length of pedicle valve 30 mme}; width 19=20 mme} thick-
ness 8 mm,

Poedicle valve moderately convex; middle third of surfsce essentially
parellel to plane of valvej sloping anteriorly and posteriorly at equal
angles from flattened area; curving abruptly to posterior lateral margins;
inflected a0 as to lie at acute angle to plane of valve. Umbonal region
not differentiated from posterior portion of valve} beek bluntly pointed;
incurved. Meslal simis present only in extreme anterior portion of valve;
originates at point where repid curvature to snterior margin begina,

Shell smpoth except for strong consentriec growth lines which extend
from beak around shell to anterior margin. Entire shell finely punctate.

REMARKS: Dielasma ne Spe l. 18 closely ellied to Dielasma arkensenum

Weller, from which it differs in the subgeniculate bend nsar the anterior
margine Dielasms ne sp. 1 also has & more distinctly pentagonal outline;
end more angularly inflected posterior lateral margins., The simus of

De arkansamum originates much higher on the slope of the valve than the
sinus of the now sgpecles.

Iacality and Formation: lLocality 33-6, Wells Pasture, south rim of Dryheed
oanyon, 50 feet below Forest Service trianmulation eairn, lying in sec,
233 Te 7 Sey Re 27 Eo Pryor Mt. Divieion, Custer National Forest, Carbon
County, Montana, Madison limestons, upper 100 feet,
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Genus ECHINOCHONCHUS Weller
For generic description see page 34
Echinochonehus ne 8pe le

Plate 1II, Fig. 3.

Species knom from a single specimen.

DESCRIPTION: Specimen of medium size; without simus} cardinal extremities
rounded; hinge-line long; width greater than lsngth. Dimensions, length
of pedicle valve 268-30 mm.; width 40 rmme.; thickness approximately 10 rm,

Pedicle valve sirongly convexj greatest comvexity in posterior
portion. Umbo prominent; extending beyond hinge~line; beak pointed; strong-
ly incurved over hinge line, Surface strongly curved to eardinal margins
from umbonal region; sloping less atrongly to postero-lateral ereas which
are strongly compreased, and distinotly difforentiasted from general sur=
face of vzlve., Simus absent.

Shell merked by strong eoncentrio bdbandsiseparated 1l mm. on unbo; £.5
mne on anterior portion; bands of uniform strength; 1 mm. in width; angular
in eross section; steepest slope directed anteriorly. Spines originate
as fine radial costas on posterior slopes of concentric bands; develop
into round spines at crest of bands} not continuing down enierior slope;
radial crnamentation gives appearance of eontinuous ridbing,

REMARKS: This species resembles Echinochonehus genevievensis Weller but

dirfers in the lack of the mesial sinus, end in the large compressed
auricular extensions of the valves. The extensions are strongly differ-
entiated from the convexity of the valve, end are broadly extended. This

feature clearly distinguishes Echinochonchus Ze 8pe 1 from all previously

dssocribed species of the gemus,
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Iocelity and Formation: Locality 21, zone 2. Basin Butte, narth of Dansher
Creek, rowsll County, Montans. Madison limsstons, Dean Lake ? chert meuber.

Echinochonchus 3. 8pe 2

o
)

mta II. n&' 4' 50

Species known from single pedicls valve,

IESCRIPTION: Specimen largs; without simsj hinge line long; width and
longth subeguale Dimemsions, length of pedicls valve 45 mme$ width 50=56
ey thicknass 25 ma,

Pedlcls velve strongly tumid; greatest convexity et nidlengthe Umbo
large, prominent; proiruding dbeyond hinge line; heak‘ pointed, strongly
incurved, spparently twistel to left. Surface of ﬁlw curving strongly
to all margins from midline, but more strongly to postero-lateral than
to enterior margine Cerdinsl extremities rounded; slightly corpressed.
Meslal sinus gbsent) slight mesial depression exista along the inedlm
line near point of maximum eurvaturs of valve; not extendsd to beek or
to anterior margine.

Ornamentation cqnsiats of closely crowded concentric bands of vary-
irg etrength; ervssed by fine anastomosing radial lines which tend to
develop into fine spines at point where the lines eross concentrie bands,
REMARKS: This form c¢losely epproaches en unnamed, undessribed, but fige
ured specimen by Weller’, Eehinoohonohus pe fp. 2 &iffers from that

form 4n having the width greater than the lengthj cardinsl extremities

IiStomt Weller, “Missisaippian Brachiopoda,” Illinois State Geological
Survey, Monograph I, plate 17, figs. 8, 9. 1914,
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rounded in pleace of dbtusely angular; and in the subgeniculate angle of
the pedicle valve.

Incality and Formation: Along roadway at diversion daem, North Fork Sun
River Canyon, Lewis snd Clark County, Montana. Madison limestons, undiffere
entiated,

Gexus GIRTYELLA Veller
For generie desoripiion see page 35
Gix Be Epe 1
Plate II, Figa. 8-10,

Species known from a single, complete individual,
DESCRIPTION: Specimen small; sinus present; hinge line shortj shell longer
than widej subeircular in cross section; rostral emgle 70°s Dimemsions,
lsngth of pedicls valve 1l mm,; longih of brachial valve 10 mm.; width
of specimen 9 mm.; thickness of cormplste specimen © mm,

Pedicls valve strongly convex; zreatest comvexity in middle; curve~
ture of surface deseribing semi-cirele from beek to enterior margin
along median line. Umbo prominent; swurface inflected along postero-lateral
margins adjacent to umbonal region so as to lie at right sunglea w plans
of valve; beak sharply pointed; incurved over beak of brachial valve}
foramen not observed though probahbly present. liesial sinus originates
in umbonal region; poorly defined laterally; deeper anteriorly; rounded
in croes seotion.

Brachial valve subequally convex to pediele valve; greatest convexity
in middle; umbo prominent, curving rapidly to postero-lateral margins which
are inflected at right aengles to plans of valve; mid-portion of valve
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flattensd parallel to commissure, then sloping gently to anterior margin.
Beak pointed; insurved beneath beak of pedicle valve. Mlesial fold ebsent;
f0ld replaced by slight medisn sinus bouhded dy two low ridges which extend
posteriorly one-third length of valve; simus and adjacent fold produce
fripartite condition reflected in anterior sonmissure; bounding ridges of
sims in turn bordered by extremely 1lly definsd, shallow, short simuosities
of shell; extended less posteriorly than ridges.

Shell smooth throughout; finely punctate, which condition not found
in aeny other described mermbex of genus,
Rmm: This species 1s closely allied to Girtyella turgida (Hall) but

differs in the character of the brachial valve. G. turgida has a low
median fold in the brachial valve, the fold gituated in a bdroald, illy de-
fined simus. Girtyella n. spe 1 has an opposite charaster, a amall low
sinus in the brachial valve bordered by two low ridges.

1ocality and Fomation: Locality 7, zone 2, On Yaldnikek Creek, in the
NE, % ses. 30; Te 37 Neoy, Re 22 We 20 foot above the contast of Yakinikak
limestons with quartzites of Kintla ? age, Flathead County, Montana,
Yakiniksk limestone. (Broadwater).

Gerus PIRIFER Sowerby.
Tor gemeric description see page 36
Spirifer calvini n. vare 1

Plate II, Figs. 11, 12,
Variety known from a single incomplete pedicle valve.
DESCRIPTION: Specimen medium; fold snd sinus present; hinge line apparemnt-
ly equalling greatest width of valve. Dimensions, length of pedicle valve
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25 mm.§ width 40 mm.; thickness 15 mm.
REMARES$ Spirifer calvini Weller is characterized by the elevated, high

eardinal area, snd the greatly flattened plices of the £0l4 snd sinus,
Spinifer calvini n. var. 1 18 closely related to S. celvini in the first

two charssters. However, the plications of the new variety exre more
rounded and not flattemed, and are also more numercus in the sinmus. The
striking feature of the veriety is the wide cardinal erea, and the thiok
shell materiale Bscanse the veriety has the wide cardinal area, mnd gen-
eral contour of S, celvini it has not been described as a new speciss.
Ioeelity end Formation: Iocality 13 west side of Monitor Kt., east of the
Continental Divide between the Dearborn River &nd the South Fork of Falls
Creek, in the Coopers Lake quadrangle, Montana. Madison limestone.
Spirifer ealvini var. 2
Plate II, Figse 1315
Variety known from a singls pedicle valve.
DESCRIPTICN: Valve epproxinately medium in size; fold and simis present;
hinge line equalling greatest width of shelle Dimsnsions, length of ped-
{cle valve 30 mme; width 40 mm,; thickness 12 mm.
REMARKS: Becemse of the high cardinal area, the general shell shspe and
the nature of the delthyrium, this variety has been referred to the species
Spirifer calvini Weller. It differs from that species in the mre angular

plicas, and in the very sharply defined mesial simus. Spirifer calvini n.

var, £ differs from Se ealvini n. var. 1 in the thimner shell material, the
larger delthyrium, and the more sharply defined sinus,
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Iocelity and Formations loeality 32«3, east of the head of Ruby Creek,
elevation 8500 feet, lying in the SW. £ sec. 35; Te 7 Se¢; Re 26 Eo
Pryor Mt. division, Custer National Forest, Carbon County, Montena. Made
is0on limestone, middle portion.

 Spirifer eentronatus Winchell

Plate III, Figse. 1, 2.
Figure 1 illustrates & large bdrachial valve which agrees in shape,
number of plices, pressnse of fino radiating siriae, end in the ratio
of width to lengtk, with Spirifer centronatus Winchell. Ths striling

charscter is the larger size, the dimensions being twice thcee given as

gverage for the species.

Iocality and Formation: Iocality 21, looee. Bacin Butte, north of Denaher

Creek, Powell County, Montana. Madison limestons, Rooney chert member,
Figure 2 illustrates a second example of the large size attained by

Se centronatus, and 1s characterized further by the larger mumer of plicae

than Girtym glves as specific variation for the species. This fom may
rrove to be a new species, dut the gpecimen at hand is not well enough
preserved to warrant description.

Iocality and Yormation: Ioocality 33-6, Wells Pastwre, north rim of Dryhead
Canyon, 50 feet below Yorest Service triangulation eairn, lying in ses, 23,
Te 7 Sep Re 27 Be, Pryor Mt. division, Custer National Forest, Carbon County,
Montana. Hadison limestone uppor 100 feot.

183, H. Girty, "Dsvonian end Carboniferous Fosails:” U. S. Ceol, .Survey,
¥onogrepk 32, pte 2, pe 5476 1850,
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Spirifer increbescens n. vere 1
Plate 11, Figs. 16-18.
Variety known from single pedicle valve,
REMARES: This form egrees very closely with the form deacribed by Weller
as Svirifer increbescens., The sitriking difference is the complete lack

of either radial or concentrie siriee on the plications, Because of this
Qifference 1t has been designated a new variety.

Iocality and Formation: locality 13, west side of Monitor Mt., lying east
of the Continental Divide between the Dearborn River and the South Fork

of Falls Creek, in the Coopers lals quadrangls, Montanae. Madison limegtons.

Spirifer forbesi e Vars .]_-_o

Plate III, Fig. 8.

Varioty knowmn from two pedicle velves.
REMARKS: This variety differs from Spirifer forbesi Norwood and Pratien as
described by Weller in the following respects; 1, more transverse along the
hinge line; 2, lack of subimbricating corcentrie growth lines; apd 3,
narrow cardinal erea of pedicle velve.
locality and Yormation: locality 13, west side of Monitor Ut.;, lying east
of Contenental Divide between the Dearborn River and the South Fork of Fslls
Creek, in the Coopers Lake quadrangle, Montanae. Madison limestone.

Spirifer forboai vare 2.

Plate 1I1I, Fige 9
Veriety known from eingle pedicle valvee.
REMARKS: This variety 1s charasterized by the greatly elevated umbonal region,
and the generally tumid charaeter of the valve, The examples of the species



64e

figured by mllerm bave a low umbonal region with ths beak only slightly
elevateds In other characters this variety agrees closely with Spirifer
forbesi Norwood and Pratten.

Iocality and Formation: Iocality 32-2, RBast of head of Ruby Creek, eleva=
tion 8500 feet, lying in the SW.  sece 35; Te 7 Sey Re 26 Eo Pryor Mt.
division, Custer National Forest; Carbon County, Montana. Medison limestone.

Spirifer missouriensis Swallow
Plate I1I, Fig. 7.
Species known from several pedicle valves,
REMARKS: The specimen figured on Plate III was also figured in the unpube
lished thesis of Re Co nomzo as the holotype of a new species, Spirifer

fissilplicatus. Rowe distinguished this specimen from g. migsouriensis

by the greater mumber of latorsl plicas. Rows cites 24 plicas as eompared
%0 20 for Swallow's forme In a form noted for numercus bifurcations of

ths plicas this discrepancy does not appear significant to the writer.

Rowe also uses the character of the cardinal extremitiss to distinguish
betwoen the two spedies. Inasmmich az the cardinal extremities of the fig-
ured specimen are damaged this charaster beoomes uselsas. Yor these reasons
the author has referred the form to the previously described species Se

missouriensis.

1934ewart Weller, "Mississippien Brachiopods,” Illinois State Geol. Survey,
Monograph I, ple XLII, figse. 1=3,

20R, C. Rowe, "Description and correlative evidence of the brachiopoda and
other faunal members of the Montana Madison limestone,” Unpub. thesis,
University of Montana, 1527,
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1ocality and Formation: Dupuyer Creek, Pondera County, Montana, Madison
limestone.

Spirifer ne spe 1
Plate IV, Figs, 1=3

Speciea kunown from a single pedicle valve,

DESCRIPTION: Pedicle valve medium sized; outline subquadrate; fold and
sinus present; hinge line equal to greatest width; ¢ardinal extremities
scutely angnlar. Dimemsions, length of pedicls valve 25 mm.; width ap-
proximately 34 mm,; thickness 9 mm,.

Pedicle valve moderately convexj greatest convexity opposite mid-
length; umbonal region prominent, elevated above c¢ardinal marging deak
pointed, incurved slightly over wide cardinal area; area orthocline; lat-
eral margins sharply defined, curving rapidly from besk to point two-
thirda from beak to eardinal extremities, from which point they continue
essentially parallel to hinge line until extremitieas of valve ere reached.
Delthyriur large; broader thsn high. Surface of valve deseriding semi~
eircle from beak to enterior margin along medien line; eurving repidly from
umbonal region to lateral margins of e¢ardinal area; gently to poatero-
lateral margins.

Nine to ten lateral plicaes on each slope; plicas distinctly rounded;
not birfurcated; extend to beak; furrows narrower than plices; mediean plica
of sinus does mot bifurcate, originates near beak} lateral slopes of sims
bear one or two plicae of equal strength to median one.

REMARKS: This speoies belongs to a amall group of Mississippian spirifers
that is characterized by the wide or high e¢ardinal area. Spirifer ne spe 1
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Tresembles Spirifer legrandensis Weller and Spirifer calvini m. vare. 1 in

this feature, However both the latter species have epsacline areas while
Spirifer n. sp. 1 hes an orthooline area, thus olearly distinguishing it
from the other two,

Iocality end Formation: Locality 17, Rattler Gulch, 5 miles west of Drummond,
Grenite County, Montena. Fossils were collected from the upper portion of
the formation at a point two miles from the mouth of Rattler Culche MNMad-
ﬁon limsstons, Foonsy ehert ? member,

Spirifer ne spe 2
Plate IV, Figs. 4, S,

gpeoies knowm from s single pedicle valve,

DESCRIPTION: Specimen of medium size; outline triangular; fold and sinus
present; hinge line equalling greatest width; eardinal exiremities acute-
ly angulare. Dimensions, length of pedicle valve 20 mme; width 25 mme;
thickness 10 mm.

Pedicle valve moderately convex, greatest convexity in umbonal yegion;
umbo prominent, protruberant bdeyond hinge line. Surface of valve ecurved
abruptly from umbo to lateral margins of cardinal area, and o point halfr
way to cardinal oxtromitioa; Cardinal extremities ocompressed. Beak pointed,
sharply incurved over cardinal areaj eardinal area not observed, Sinus
sharply defined thooughout length, V shaped in c¢ross section at beak;
bottom flatter and wider anteriorly.

Sixteen or 17 lateral plicae on each slope; plicas distinctly engular;
4w plicae bifurcate; first latoral plica derived from one bounding sinus,
at point 2 mm, from beak; third lateral plica bifurcates at point approximate-
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1y one-half distence from beak to enterior margini stronger plicse hound
sinus; strong median plica in sinus bifurcates at midlength} originates

at beak; lateral slopes of sinus bear weaker plicas derived from immer side
of plicae that bound simas. Concentric ornementation never developed or
removed by exfoliation.

RENARKS: The moat similar species is Spirifer washingtonensis Weller, from

which Spirifer n. sp. 2 may be distinguished by the sharply defined sinus,
the bifurcate modian plice of the sinus end the rore acuminate cardinal ex-
tremities. The plicae of Spirifer n. sp. 2 are more angular and finer,
Iooality end Formationt Ioocality 17, Rattleyr Gulch, five miles west of
Drumond, Granite County, lontana. ¥Fossils were collected from the upper
part of the formation et a point tw mileq from the mouth of the guleh.
Madison limestone, Rooney chert ? member,

Spirifer ne 8pe 3
Plate IV, Figs. 6, 7,

Species knowa from two pedicls valves.
DESCRIPTION: Specimen smalls outline transverseiy trisngular; fold snd sinus
present; hinge line equals greateat widih; ocardinal extremities compressed;
acutely angalar. Dimensions, length of pedicle valve 15 mme} width 30 mme}
thickness 5 mm,

Pedicle valve moderately econvox, greatest convexity in umbonal reglon;

urbo prominent, extende beyond lateral margin of cardinsl area; beak sharply
pointed; strongly incurved, Cardinal erea narrow, well defined; epsacline;

delthyrium small, hizgher than wide. JSurface of valve curving abruptly fron
umbo to lateral margins of caxrdinal aree, geatly to postero=lateral and
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anterior margins. Sims sharply defined at bealk; broader =znd shallowexr
anteriorly where it is scarcely depressed below surface of valve.

Nine latersl plicas that do not bifurcate, except first lateral plica
derived from outer side of plica bounding sinus at point close to beak,.
Plicas subangular to rounded in cross seetion; separated dy narrower fur-
rows, Sinus dears strong median plica which extends from beak %o amterior
mergin; latersl slopes of sinus bear one weaker plica derived from immer
side of plica bounding sinus, at point near anterior portion of umbonal
region; plicse bounding sinus stronger than lateral ones; consentric mark-
ings absent.

REMARKS: This species is closely allied to Spirifer biplieoides Weller,
but may be distinguished from it by the more strongly developed umbo, the
strong median plica that extends to beak; the less roubded nature of the
plicas that bound the sinus, and by the lack of mucronate cardinsl extrem=
ities.

Iocality and Formation: locality 17, Rattler Gulch, five miles west of
Drummond, Granite County, Montsna. Fossils were collected from upper part
of formation at a point two miles from mouth of gulsh, Madison limestone,

Rooney ehert ? member,

Spirifer ne Spe 4.
Plate IV, Figs. 8, 9.
Species known from a single pedicle valve,
DESCRIPTION: Specimen poorly preserved; medium sized; outlins transverssly
¢triangnlar; fold end sinus present; hinge line probabdbly equalling greatest
width of shell. Dimemsions, length of pediele valve 20 imm.; width 36=40 mm,;
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Pedicle valve very slightly convex; greatest convexity in umbonal
region; surface of valve sloping rapidly from nmbonal region to latersl
marginsg of cardinal area; extsnded essentially without curve to postero-
lateral end enterior margins. Umbo not differentiated from surface of
valve; beak pointed; incurved slightly over cardinel area. Cardinsl area
S mns in height, orthocline; vertically striated; lateral margins sharply
defined; delthyrium higher than wife, medium size. Sinus scarcely differe
entiated from suxrface of valve} widened anteriorly.

Fourteen lateral plicae on each slops; not dbifurcated; extended to
beak; plicae small, rounded; separated by narrower furrows. Sinus ear
ries simple medien plica originating at desk; lateral elopes of sinus bear
wesker plicae derived from dbounding plicae of sinuse Surface exfoliated
80 that any finer markings that have been present are dsstroyed.

HEMARKXS: Because the gpecimen ia poorly rpreserved, the conclusion that
1t 18 a new specimen may be unwise. The fine plicas slly this form to
Spirifer temuimarginatus Hall, end to Spirifer tenuicostus Halls Spiri-

for n. sps 4 may be distinguished fram the former by its lack of rounded
extreﬁitiel. and from the latter by its greater number of lateral plicae;
28~34 on Spirifer n. sp. 4 in place of 14 18 on Spirifer tenuicostus.

irifer n. sp. 4 is characterized by the woderately high orthocline cardin-
al srea, the fineness of pliceas, and the flatly convex cheracter of the
pedicle valve.
Iocality end Pormetion: locality 17, Rattler Gulech, five miles west of
Drummond, Granite County, lMontana. Foassils collected from ths upper part
of the formation at a point two miles from mouth of guloch. Madison limew

69
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stone, Rooney chert ? member,

Spirifer ne spe S.
Plate IV, Figs. 10~-12,

Specles known from & single pedicle valve,

DESCRIPTION: Specimen srnll} outline broadly tiianguhr; fold and sinus
present; hinge line equalling greatest width of valve; cardinal extremities
slightly compressed. Dimensions, length of pedlcls valve 22 mm.; width

17 mm.} thickness 8 mm,

Pedicle valve strongly convex; greatest comvexity at anterior portioa
of umboj surface of valve ocurving abruptly from umbo to point one-half
distance from beak to cardinsl extremities, curving uniformly to anterior
margin, Umbo projedting beyond cardinal area; beak pointed, incurved.
Caxdinel eree =msall; epsaclins; delthyriim amall; highor than wide.

Thirteen lateral plices, rounded and somewhat flattened; bifurcate
eloss to beak; first lateral plica derived from outer margin of plica that
bounds aimus; sinus dbears single fine, nondifurcate, median plica; lateral
slopes of sinus bear two or three plicae derived by bifureation from imer
margins of plicae that bound sinus; plicee boeunding sinus stronger than
lateral plicas. Concantrie markings sbaemt.

REMARES: This species is closely related to Spirifer vernonensis Swallow
from which it differs in the finer mediasn plica of the simus, the more
rotund transverse section, lesser length, and lack of lsmellar concentrie
ornsmentation.

Iocality end Formationt Iocality 13, weat side of Monitor Mt., situated east
of Continental Divide between the Dearborn River and the South Fork of
Falls Creek; in Coopers lake quadrangle, lMontana, Madison limestone.
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Spirifer ne spe. 6.
Plate V, Figse 1~3

Species known from one complets specimene
IESCRIPTION: Specimen large; outline subquadrate; fold and simas present}
hinge line equalling greatest width; eardinal extremities subrectangular
with slight scuminate extension. Dimensionsj length of pedicls valve 50-55
mm.} length of brachial valve not determinable; greatest width of specimen
02-08 rme; thickness of eonplete specimen 50-53 mm.

Pedicle valve strongly oconvex; greatest convexity at midlength, Unm-
bonal region strongly elevatod; terminated posteriorly by lateral margin of
eardinal area; surface of valve curving rather gently to postero-lateral and
antero=-lateral merginas. Beak obtusely pointed; secarcely incurved, Cardine-
el area high, lerge; espsacline; horizontally striated; delthyrium large;
highexr than wide; e¢losed by deltidium; extends from hinge line to beake.
Simas broad shallow; rounding into lateral slopes of valve; apparently with-
out plicas; deflected in anterior portion %o form an extension. Crushed
econdition of shell does not permit of acourate description of sinal exten-
sion.

Brachial valve more strongly convex theam pedicle; greatest convexity
spproximately at midlength; umbonal region not prominent; flattened; sur-
face of valve curving gently to the cardinal extremities. Beak obtusely
pointed. Cardinal area not obssrved. Mesial fold well defined by reason
of elevationj semicircular in cross seotion; strongly elevated anteriorly.

Twenty, ¢oarse, rounded, nonbifurcating plicee on each lateral slope;

plicas 4 mme from crest to crest; furrowa shallow, narrower then plicae;



72,

plicas originate near beske.
REMARKS: This species 1s closely allied to the form Spirifer logani Hall,

from which 1t differs in having g cardinal area sprroximately twice the
height of that of S. logeni, end in having 20 plisations instead of 30 on
each lateral slope.
Iocality end Formation: locality 8, Pentagon Mt, situated spproximately
two miles north west of the Continental Divide, in ths northecentral pars
of the lowis and Clark Range, in sec¢s l4; Te 25 Noy, Re 12 We Iossils col-
lected on southeast slope of mountain at elevation of 8600 fsets Madison
1imostone.
Spirifer n. spe Y.

‘Plate IV, Figse. 12-14.

Species known from a single pedicle valve.

DESCRIPTION: Specimen of medium size; greatest convexity opposite midlength;
outline transversely triangular; fold and simus present; hinge line equal
to greatest width. Dimensions, length of pedicle valve 19-20 mm.; width

30 mme; thickness 1l mm.

Pedicle valve strongly eonvex; surface descridbing semi-cirele from
beak to anterior margin along median line. Umbo not differentiated from
general surface of valve; surface sloping in straight line from beak to
ecardinel extremities; Beak pointsd; ineurved slightly; projecting beyond
lateral margins of eardinal erea. Cardinel area wide; triangular; apsasline;
delthyrium large; higher then widej; 5 mm, in width., Sinus sharply defined
from beak to enterior margin dy strong subangular plicae; droedly V-shaped

in eross section.



73.

Fourteen lateral plicae on each slope; progressively smaller towerd
cardinal extremities; subangular in eross section; furrows separating plices
nexrower; sinus bears nénbirureating modien plica; lateral glopes 61‘ sinus
carry two faint plieas derived from inner side of plicas dounding sinus,
Finer surface markings dsstroyed by extfoliation.

REMARKS: This speciles is characterized by the wide ocarlinal area) but is

not close to the other species of Spirifer which exhibit this feature. The
form may be distingnished from the other spirifers bearing a high cardinal
area, by the very weak plicas in the sharply defined simus,

1ocality and Formation: locality 33-8, Wells Pasture, north rim of Dryhead
Canyon, 50 fest below Forest Service triangulation eairn, lying in see. 23,
Te 7 Sep Re 27 Eo, Pryor Mi. division, Custer National Forest, Carbon County,
Montsna., Madison limestone, upper 100 feet,

irifer ne 20 8
Plate IV, Figs. 15=18,

Speaies known from severel well preserved, entire rcpeclmens and pedicle
valves,
DRESCRYPTION: Shell smell to mediwnm size; outline triangnlar; fold and simus
presemt; hinge line equsl %o greatest widtk of shell; cardiral extremities
acutely sngular, tendins to ﬁecom meronate. Dimensions, length of pedicle
valve 15 mm.; length of brachial valve 13 mm.; grestest width of specimen 30
mm.} thickness of corplete specimen 1C mm.

Pedicle valve moderatsly convex; greatest convexity in umbonal region;
surface alc:pi:ng repidly from umbonal reglon to cardinsl marging and to
poatero-lateral marging, Umbo prominexnt; beak pointed, incurved. Cardinal
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area narrow; lateral margins subparallel to hinge linej delthyrium not
observed. Sinus broadly U-shaped; sharply defined; monplicate; extending
to beak; produeed anteriorly as short extension beyond general curvature
of enterior margine

Brachial valve leas convex than pedicle; greatest convexity near mide-
lengthe Umbo lowj besk amall; pointed; only slightly incurved. Cardinal
erea narrow; lateral margins subparellel to hinge line. ¥Fold rises at
boakj well defined by furrowsj becoming strongly elevated anteriorly; subdb~
rectangular in oross sestion; marked dy ineipient medisn furrow that orige
inates anterior to middle of shell,

Twelve lateral plicme on each slope of velve; nonbifurcating, except
for £irst lateral plica on easch slope of pediecls valve, derived from the
outer margin of bounding plica of simus; plicae progresaively smaller to-
wgrd cardinal extremities. Brachisl valve bears plicae similar in form
and number to pedicle valve, Concentric ornamentation lacking.
REMARKS: This form is tentatively designated a new species. Its most strik-.
ing eharscter is the amoth nonplicate fold and sinmus; dut this charsecter
is found smong the Devonian spirifers so that the condition is not unique
to the gemuse. Until the Devonian forms of the gemus may bde cheslkmd dy means
of specific keys, the form is considered as a new Mississippian speciese.
Iocality and Formation: Ioeality 21, zone 2, Basin Butte, north of Danaher
Creek, Powell County, .lMontena. Medison limestons, Dean Lake chert member.

Spirifer ne spe 9.
Plate VI, Figs. 2, 3,
Species known from single pedicle valve,
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DESCRIPTION: Pedicle valve mmall; fold and simus present; hinge line eqnalling
greatest widthj cardinal extremities angular. Dimensions, length of pedicle
valve 15 mme§ width 25-27 mme} thickness 6 zm.

Pedicle valve flatly convex; greatest convexity opposite hinge lins;
umbonal region not differentiated from surface of valve; surface sloping
esgsentially in one plane from beak to anterior margin; surface sloping uni-
formly from beak to cardinal extremities, line of slope defined as a sharp
ridge botpen latersl slopes of valve and upper surface of cardinal area.
Beak obtusely pointed; very slightly incurved. Cardinal area high; sharply
defined; apsacline; horizontally striate; delthyrium large; higher thamn
wide; apex reaches beake Sinus defined to beak; broad; shallow; flat in
bottom anteriorly; margins diverge from besk at angle of 30°,

Eight or nine latersl plicae; nonbifurcating, rounded, originating at
beak, Fumva’ separating plicee narrower; more sharply angular in bottom
than tops of plicae. Sims bdears no radiating plicae; bottom in enterior
portion shows & few f;ne striee; plicae bounding sinus equal in strength
to those on lateral slopes.

REM:RES: This species is close to Spirifer legrandensis Weller but differs

from that species dy having 8-9 lateral plicas in plece of 16-18. The
nonplicate sinus is the most diatinotive feature of the species but as hes
been stated previocusly, species of Bpirifer exhiditing this character are
known from the Devonian. Until a key of Devonian apecies of the genus is
made and this form cerefully studied it is described tentatively as a new

speciese
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Iocality end Formation: locality 33~3, Big Saddle on knob a% elevation of
7750 feoet, northeast of large saddle separaiing Bast Pryor Mt. from its
northeast spur, in the SW. 4 560+ 25., Te 7 Se; Re 27 Eo Pryor Mt, division
Custer National Forest, Carbon Goun'ty. Yontanae Madison limestone, dasal

50 feet,

Spirifer n. spe 10
Plate VI, Figs. 1, 4.

Species kmown from a singls pedicle valve,

DESCRIPTION: Valve large; outline broadly triangular; hinge line equal to
greatest width; f0ld and sinus present; cardinal extremities acuminate;
small, Dimensions, length of pedicle valve 75 rm.; width 135 mme; thick-
ness 25 mm. ‘

Pedicle valve flatly convex; umbonal region prominent; extending
posteriorly beyond hinge line a distance equal to height of cardinal ares;
surface of valve slopes at engle of 25° from beak to point tw-thirds dis-
tance from median line to cardinal extremities; slope to anterior margin
not pronounced in any distinct region. Beak pointed, incurved, Cardinal
area 25 rm, in height; orthocline except immediately beneath deak where
1% bdecomes 10° apsacline; horizontally furrowed; eardinal extremities ex-
tended :ln ghort acuminetse points; immediately anterior to extremities
ghallow sinuosity is present extending toward beek and terminating at
point 'hm slope from beek msets horizontal line made dy lateral margin
of cardinal area. Sinus extending to tip of beak; angular in eross section

on umdbonal region; droad end flat in bottom where simus spproaches anterior

margine
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Tateral plices exist, but exfoliated condition allows no definite ob~
servation of their charascterj sppear relatively coarse end extended to besk;
not bifursatede Bottom of sinus in umbonal region marked by fine radiating
striss. Prominent eonscentris growth lines show upon the mould of interior
vhere shell materisl has been reroved. Growth linss strong; defleected out-
ward as they approach postero-lateral margins; following outline of acuminate
cardinal extremities.

REMARKS: The form here described is the largest of all known Mlssissippien
spirifers. The great size couplied with the extremsly fletly convex char-
acter of the shell makes Spirifer n., sp. 10 distinctive. Spirifer logani

Hall approaches it most cloaely in eize, but is a strongly tumid form, end
does not exhibit acuminate cardinal extremities.
locality and Formation: Iocality 21, zone 3, Basin Butte, north of Dansher

Creek, Powell County, MYontana. Madison limestone, Rooney ehert member,

Spirifer ne spe. 11
Plate VI, Fige §

Species known from several pedicle valves.

DESCRIPTION: Specimen large; outline triengumlar; fold end simus presexnt;
hinge line equal to greatest width of shell. Dimemsions, length of pedicle
valve approximately 60 mne.; width S0 mm.j thickneas 15 .

Pedicle valve flatly convex; greastest convexity in umbonsal region;
surface of valve curving abruptly to eardinal margin, gently to postero=
latersl) margins. Cardinal extremities acutely enguler; greatly compressed.
Ombo prominent elevated well above general curvature of valve; beak pointed;

$ip incurved over cerdinal area. Cardinal area moderately higch; vertically
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striated; orthocline. Delthyrium narrow and high; apex at beak; delthyrial
covering not observed., Sinus prescaty originstes at beak; 111 defined through-
out entire length; droadly Vesheped in cross section.

Twenty-tive to 27 plicae on exch lateral slope; plices originate at
beak, fow bifurcatse in wibonsl regilon; flatly rounded; separated by furrows
narrower than plices, Sims bears bifurcate median plica that originstes
at beak} each lateral slope of sinus bears thres to four plicae derived from
inner margin of plicas bdounding sinus, or by the bifurcetion of plicas =
derived. Concentric markings conalst of strong growth lines whioh diverae
outward to cardinal extremities and reflect acuminate cheracter of extrem-
ities.

REVARES:s This species rather ¢losely resanbles Spirifer subaequalis Hull

but differs in being much larger in size, in having a greater width in
proportion to its length, and in having fewer plicas in the sinus. Spir-
ifer ne spe 11 is move similar to Spirifer haydeniemus Girty then to any
other species. The prineipal difference between these two forma is the
greater mumber of plices on the latter, Girty lists 100 or more, slight-
1y fasciculate plicee for the pedicle valve of S. haydenienus instead of
approximately 60 ronfasciculate plicee for Spirifer n. gp. 1l.

Incality end Formation: Iocality 21, zone 3, Besin Butte, north of Danaber
Creek, Powell Gounty, Montena, Medison limestone, Rooney chert membexs

Spirifer ne spe 12
Plate VII, Figse 1, 4o
Species kmown from seversl pedicle valves.

DESCRIPTION: Pedicls velve large; fold and simus present; hinge lins equelling
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greatest width of shell} cardinal extremities acutely engular, 75—8008
slightly more acuminate at point, Dimensions, length of specimen figured
in Fig. 1, Plate VII, 65-70 mu.} width of pedicle valve 110 mm.; thickness
spmroximately 18 mm.

Pedicle valve flatly convex; greatest convexity one~third distance
from beak to anterior margin; umbonal region not difterentiated from gen-
eral surface of valve; surface curves rather steeply to the cardinal mar-
gin for a distance of 20 mm. on each side of beak; surface sloping gently;
uniformly; to postero-latersl and antero=lateral margins. Beak pointed but
only moderately insurved over eardinal area; cardinal marginz meet at
beak to form engle of epproximately 150°e Cardinal area high; orthocline;
vertically striated; latergl margins clearly defined, sloping uniformly
from beak to extremitiese Delthyrium moderate size; higher them wide. Sinus
extends to beek; sharply defined for distance of approximately 50 mne an-
teriorly from beak, at which point becomes shallow; rounded into lateral
slopes of valve; acircely disosrnedle.

Thirty-five dlscernable lateral plicae; .cardinal extremities exfole
{ated, not permitting observation; plicae derived from smaller mumber at
beak; bifurcate close to beak, also on lateral slopes; plicas rounded; sep~
arated by furrows slightly narrower than plisas. Sinus bears difurcating
mwdien plica, first bifurcation close to beak, seoond occurs near anterior
gargine I;ateral slopes of sinus bear six or seven bifurcated plicae de-
*ived from lesser mmbexr near beak, Exact bounding plicas of sinus sp~-
yarently absent; replaced by a group of plicae. Strong concentrie growth
lines in anterior portion of shell following acuminate outline of cardinal

ixtremities,



REMARKS: This species is charscterized by the large. size, and flatly con-
vex condition of the pedicle valva.. The flatness of the pedicle valve dis~
tinguishes Spirifer n. sps 12 from all other spirifers of the type exsm=
plified by Spirifer logeni Hall. Spirifer n. sp. 10 most closely resembles
Spirifer ne sps 12 but may be distinguished from it by the presence of
smaller plicae on the latterj the 1lly defined sinmus; and by the presence

of plicas in the sims. R. Ce Rows'» figured a specimen which is cate
alogued No. 5074 in the Museum of Peleontology of the State University, as
a variety of Spirifer logan{ Halle The writer has elready pointed out the
differences between S. logani end Spirifer n. spe 12. Other specimens have
been added to the wmction. one of which is figured in this paper,
Iocality and Formation: locality 8, Pentegon Mt., epproximately two miles
northwest of the Continental Divide, in the north=-central part of ths lawis
and Clark range, in sec. 14} Te 25 No, Re 12 Wo Fossil locality on south~
east slope of mountain at elevation of 8600 fest,

irifer n. spe 13
Plate 1II, FPigse. 3~5.
Species nown fiom several pedicle valves.
DESCRIPTION: Pedicle valve large; fold snd simus present; outline bxoadly
trienguler; hinge line equalling greatest width of shells Dimensions,
length of pedicle valve 24 mme.j width 55 mme} thickness 6 mm,

EJ'R. Ce Rowe, "Description end Correlative evidence of the Brachiopoda
end other faumel members of the Montana Madison limestons,” Unpub,

thesis, University of Montana, p. 64, Pl. 11, fig. 11l. 1927,
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Pedicle velve alightly convex; greatest depth in umbonal region; um-
bonal region prominent; beak pointed; strongly incurved. Cardinal area
not observed; cardinal extremities acutely angular. Surface curving rep-
idly to lateral margins of cardinal area, gently to postoro=lateral emd
anterior margins. leaiel sinus sharply definsed at beak, ¢loarly defined
throughout; shallow, scarcely depressed below surface of the valve in
anterior portion of valve,

Twenty to 22 plieae on each lateral alope; nondbifurcating, except
for first lateral plica, derived from outer margin of plica bounding sinusj
originate at beak; plicas and fwrrows of approximately equal strength;
slightly rounded in e¢ross seotion. Sinus marked by difurcated median .
plica originating at deak; three plicas on each lateral slope of sinus
derived by repeated difurcation of inner margin of bounding plicas of
sinue; plicae in sinus of equal strength to lateral plicas. Concentriec
ornementation absente.

REVARKS: This species ¢losely resemblss Spirifer forbesi Korwood and

Pratten. It differs from that specios in having a bifurcating median
plica in simus, 20 plications in place of 25-30 on eafh lateral slope; and
less lamellate ornamentation.

Incality and Formation: losality 17, Rattler Guloh, five milez weat of
Drummond, Granite County, Montana. Fossils collected fror upper portion
of formation at e point two miles from mouth of gulch. MNadison limestonse,

Rooney chert ? member,

Spirifer n. sp. 14
Plate III, Fige Ge

Species known from single pedicle valve.
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DESCRIPTIONs Specimen of large size; fold and simus present; hings line
oqualling greatest width of valve. Dimensions, length 25 mme; width 43-50
mne.$ thickness 7 mm.

_ Pedicle valve deprossed convex; greatest convexrity in umbonal region;
uwibo flattened, not prominent; beak pointed; mémod ovar cardinal area;
cardinal area not observed, Surface of valve sloping steeply to eardinsl
margin at each side of umbo} gradually to the postero-lateral and anterior
margins. Sinus sharply defined at beak; rounded into lateral slopes
anteriorly; dbarely depressed below surface of valve.

Eighteen discernabls, rounded, lateral plicae on sach slops. Flicae
on compressed cardinal extremities either obsolete or nonexistent; furrows
narrower than pliceej plicae indistinetly fessiculate on umboj originate
in groups of three near beak by bifurcation of eenter plics of group;
fasciculations becoming less marked anteriorly until at margin bundles are
searcely recognizable. Sinus carries bdbifurcating median plica that orige
inates eclose to deak; tends to bifurcate on imner margin at epproximately
midlength; sims not bounded by diastinct coastas but by bundle of three
plicas, Concentrie ornsaentation eonsists of few stronyg growth lines.
REMARES: Spirifer me gpe 14 belongs to a amall group of Mississippiem
spirifers characterized by the fasciculation of plicas, which includes
Spirifer missouriensis Swallow, Spirifer mortonenus Aillar, end Spirifer

montgomeryensis Wellar, irifer ne. spe 14 differs from these species

4n that the fasciculations, though pronounced on posterior portion of
the shell ere essentially absent et the spterior margine The most similar
form is Spirifer cameratus Morton, & fasciculate Pennsylvanian farms From

this form Spirifer n. 8pe 14 differs in the bifurcating medim plica of
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the aims, the more flatly eonvex character of the pedicle valve, end pare
ticularly in the narrowor end mmch shallower simus.

locality snd Formation: Locelity 5, Spottad Bear Mte, four miles Se 75° E.
of the junotion of Spotted Bear River and South Fork of Flathead River.
Fossils collsctod at an elevation of 7000 feet on south point of mountain
in secs 25} Ts 25 Ney Re 15 We Madison limestons.

Genus SYRINGOTIYRIS ¥inchell
For gemeric dsscription see page 39
Syringothyris ne zpe 1

Plate VII, Figse &, 3, S

Specioﬁ kaown from single incomplete speoimen.
DESCRIPTION: Shel) largs; outling trasmsversely triangnlar; fold and stnus
present; hinge line equalling greatest width of valve; cardinal extrem=
ities scutely anzular, Approximate dimensions, length of pedicle valve J0
maej length of drachisl valve 25 rmm.; greatest width of shell 47 rum,}
thickness 40 mm, B

Pedicle valve atrongly convex; Zreetest convexity at midlsngthi umbon-
el region well dsveloped; surface curving repidly to cardinal margin for
e digtames of 15 mm, on each sids of beak; curving uniformly to rostero-
lsteral and enterior margins. Beek broken; epperently brosdly pointed;
slightly inourved, Cardinal arsa large, 15 m2s in beight; well defined

laterally; epsaclins, Delthyrium large; higher than wide; extending to
beek; sovered by a delftyrial plate, which 1s perforated in sentral region

by subcircular opening, external representatioa of gyrinxe Sinus extending
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to beak; well defined; rvunded in botiomy nomplicated; bocomes dasp enterior=
1y, extended toward brachial valve.

Brachial valve strongly eonvexj lesa convex then pedicle wvalvs; umbonal
region not prominent; curvature of valve stronger from umbonel region to
hings line than to margins. Beak obtuse; inswrved 4o £111 base of dslthyrium.
Cardinal area absent or essentislly soc. Yold dofined to besk; relatively
woaker than simus; suboircular in eross section., Short mediem septum extond-
ing snteriorly 10 mme. from beak; expossd by exfoliaition of shell; only obe
servable internal feature,

Shell material almce=t corpletsly exfollated, traces of 15 leteral plicee
ean be seen, though feint. Plicee mppear to have beean broadly rounded,
separated by narrower furrows. Shell matoriel not punetates
REMZRE3: Though the specimen described lacks some of the features of the
genus Syrincothyris the writer belioves it {0 be more closely related to
Syringothyris than to Spirifer. The oharacters in which it is not in agree~

ment with the genus Syrinsothvris are; 1, lack of three differentiated rsgions

of the eerdinal area which msy be dus to exfoliation, Z, lack of punctate
ghell structurs, end %, abaenee of 30 ¢allsd "twilled" omamentations The
shsll azrees elosely in beiung apiriferoid, laurgs, having a wide cardinel
area, large delthyrium, and external evidensco for sysinze

Syrinaothyris ne spe ) 1s most clogely related to Syrirpothyris toxtus

Hzll from which 1t &8iffors in having a lower cardinal axwa, bolng 18 mm.
4n height in place of 30 mme S. textus has a cataclirve cardinal area while
M’Mi De Epe 1 18 characterized by an epsacline eardinal area.
Iocality and Formation: locelity 13, west side of lonitor M., east of the
Continental divide between the Dearborn River and the South Iork of Falls
Creek, in the Coopers lake quadranglé, Montana. Madison limestone.
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AGE

SPECIES

Spotted Bear 5/3
Pentagon Mte. 8/3
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FAUNAL CHART (continumed 2)
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FAUNAL CHART (continued 3)
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SPECIES
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1LIST OF IOCALITIES
= =g

localities

7. On Yakinikak Creek, in the NE. 4 sece. 30; Te 37 Ney, Re 22 W,, 20
feet ahove the contact of the Yakinikak limestone and quartzites of
Kintla age. TFlathead County, Montans, Yakinikek limestone.
(Broadwater)

=. Dupuyer Creek, Pondera County, Montana. Exact locality unknowm.
Madison limestone.

S, Zone 3, Spotted Bear Mt., four miles S. 75° of the junction of Spotted
Bear River and South Fork of Flathsad River. Fossils collected at
an elevation of 7000 feet on south point of moumtain ‘:l.n 88Cs 25}
Te 25 Ney Re 15 We Madison limestone.

8+ Zones 3, 4. Pentagon Mt., situated epproximately two miles rorthwest
of the Continental Divide, in the north~central part of lewis and
Clark range, in sos. 143 Te 25. Neoy Re 12 We Foseila collected on
southeast slope of mountains at elevation of 8600 feet.

=¢ Roadway at diversion dam, North Fork of Sun River Cgnyon, lewis end
Clark County, Montena., Madison limestone, undifferentiated.

21, Zones 2 and 3. Basin Butte, north of Densher Creek, Powell County,
Montana, Madison limestons, zone 2 Dean Lake chert member, zone 3
Roonsy chert membex,

=o Danaher Creek, located on the northeast side of Fool Hen Creek,
Ovando quadrangle, Powell County, Montana.

19. Welcoms Creek, 8300 foot pesk, situated N« 46° E., of Soapegoat Mt.,
Lewis and Clark Renge, Coopers lake quadrangle, Iewis and Clark
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Localities
County, Montana. Madison limestone, Dean Lake chert members

13. West side of Monitor Mt., situated east of the Continental Divide
between Dearborn River and South Fork of Falls Creek, in the Coopers
Lake quadrangle, Montana. Madison limestons.

17« Rattler Guloh, 5§ miles west of Drummond, Granite County, Montana,
Fosalls collected from upper part of formmtion, at a point two miles
from mouth of guleh. Madison limestone, Rooney chert ?:merber.

33«8+ East of the head of Ruby Creek, elevation 8500 feet, lying in ths
S%; see. 35; Te 7 S., Rs 28 E., Pryor Mt. division, Custer National
Forest, Carbon County, Montana, Madison limestone, middle portion.
33-3. Big Saddls, on knob at elevation of 7750 feet, mortheast of large
saddls separating East Pryor Mt. from its northeast spur, in the SW,
4+ sec. 25; Te 7 Ssp, Re 26 Ko, Pryor Mt. division, Custer National
TYorest, Carbon County, Montana, Madison limestone, basal 50 feet,
33=6, Wells Pasture, north rim of Dryhead Canyon, 50 feet below Morest
Service triangulation eairn, lying in sece 23; Te 7 Sey Re 27 Ko,
Pryor Mt. division, Custer National Forest, Carbon County, Montane,
Madison limestons, upper 100 feet. |
33-8. Red Pryar Station. Three fourth of a mils N 35° We of Red Pryor
trisngulation station; sec. 19; Te 8 8., Re 26 E, Pryor Mt. division,
Custer National Forest, Carbon County, Montana. Madison limsstone,
upper 100 ? feet,
z3=11. Sage Creek Ranger Station. On ridge southeast end fmmediately above
the Sage Creek Ranger Station site; at en elsvation of 7300 feet;
ge6e 29; Te 7 Sey, Re 26 Eo Pryor Mte diviaion, Custer National Forest,
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Carbon County, Montanae Madison limestons, epproximately 150 feet
from base of formation.

STRATIGRAPHIC CONCLUSIONS

Seventy-two speciss whose stratigrephic ranges have been detemmined
in relation to the type Missisaippisn section are represanted in the
Madison fauna of Montana. The nmmea of these species and their geologic
| ranges are listed in the faunal chart. Thirty-six of these species are
Kinderhook, nine are common to the Kinderhook and Osage, fiftcen are
limited to the Osage, and one specles is common to the Osage and Meramsc,.
Fifty-five species or 75 per cent of the total fauna are limited to the
Kinderhook and Osage, and thus the Madison is definitely correlated with
the lower Missisaippian of the Mississippi bdasin,

Twelve species were collested fiom the Yakinikek limsstons., Of
these, nine, or 75 per cent are Meramiso and Choster and three are Kinder-
hook and Osage, The presence of the Kinderhook and Osage species aiong
en assemblage that is dominantly Upper Mississippian is probably an ex~ |,
ample of a recurrent fauna., The ‘apoo:loe may have originated Guring Wavere
Jyan time and persisted in some uniknown region until Upper Mississippian
invasions of the sea allowed them to enter northwestern Montana. The
Yekinikak limestone earmot be sorrelated with the NMadison, but may possib-
1y be correlated with the Brazer. Weller - considered the Yakinikak lime~

228tewa.rt Weller, "Stratigraphy and struoture, lewis and Iivingston
ranges, Montana;™ Bull, Geols, Soce. Am., Yole 13, pp. 324-325, 1002,
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stone equivalent in age to the St. louis limestons. Evidence ocbtained
from the fossils studied by the writer substantiates Weller's conclusion.

In addition to the Upper Mississippian species collacted from the
Yakinikek limestons the femna stuiied elso eontains nine other species
that ocour in the Upper Mississippiemn. Thess nine species were collected
from widely separated localitiea, and oscur in association with Kinderhook
and Osage forms., There are two explanations suggested for their occurw
rence: 1, These species may be veristies of those to which they aro eon-
sidered equivalent but becense of the rather poorly rreserved material,
tho varietal characters ocould not be obazerved; 2, These forms may have
had their inception in the Pacifiec seas, entered the cordilleran region
in the lLower Miasissippien but d1d not reach the Missisaippi desin until
the Upper Missiussippiane The latter suggestion seems most plausible,.

Correlation between localities throughout the State is possible by
means of interpolation. Ko single species ocours in all localities, tut
enough species are common o ssverel iocalities to make correlation be-
tween them possible,

The Pryor Mountain localities, when eonsidered as a unit, show the
following relation %o loculities in northweatern Montana, Exelusive of
new species deseribed in this peper, 26 are from the Pryor Mountains.
Four of these are common to Rattler Guleh, six to Monitor Mi., tw to
the Sun River Canyon locality, one each to zones 2 and 3 Basin ; utte,
and Yakinikak Creek.
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The lbnitor Mt. fossils were not plased in zones, but were collected
from a portion of the measured section thought by Deiasas to represent
the Dean lake and Rooney chert members of the Madison limestone. In the

24 congiders zone £ equivalent of

Basin Butte section, locality 21, Deiss
the Dean Lake chert member, and zone 3 tho equivalent of the Rooney chert.
The Rattler Gulch sestion has not been measured but is relatively well
known because it has been mapped on several ocoasions by the field class~
es of the State University. Deiss considers the upper part of the for~
mation as exposed in the vicinity of Drummond, Montana the equivalent

of the Rponey chert member of the Madison limestone. The following core-
relation was obtained between these three localities, 1. 6., Monitor Mt.,
Basin Butte and Rattler Gulch.

Twenty-two species woere recorded from Monitor Mt., twenty-two from
zones 2 and 3, Basin Butte, and twenty from Rattler Gulche Five aspecies
are common to Monitor Mt. and Rattler Culech; three to Basin Butte and
Rattler Guleh; four to Basin Butte and Monitor Mt., and two to all three
localities.

This is the first attempt at zonal ecorrelation that has been made
in the Madison of lontana. The correlation is not conelusive. The lack
of mre common specles may have resulted from incomplete colleetions from

the respective localities, rather then from nonequivalence of the strata.

23, r. Delss, "Paleozoic formations of northweatern Montena:" State
Burean of Mines and Geology, Memoir 6, ppe 45-48, 1933,

24c, ¥. Doisa, personsl commniecation.
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mingling of Mississippian and Pennsylvanien forms. No new species
descridbed.

Girty, G. H., "Devonian and Carboniferous fossils, of Yellowstone National
Park:” Us. Se¢ Geole Survey Mon. 32, pte 2, Ppe 479=599, pls. 66~7],
1899,

Most eignificent contribution yet made to the paleontology of the
Madison limestone.

*Carboniferous formations and faunas of Coloradot™ U. Se
Geol. Survey Professional Paper 16, 546 pp. illus., 1903,

Historical review; recapitulation of Paleozois geologie history;
correlation of formations; discusaion of fauna; with adequate figures

of many Carboniferous species.

"New Molluscan genera from the Carboniferous."” Ue. S N ate
MJ.B. PX'OOQ, Wl' 27, pp. 721.756' .111!1‘.' 1904.
Original description of gems Schuchertella

"Notes on the Carboniferous fossils of the Bisbee quad-

rangle, Arizona:” Us S. Geole Survey Prof. Peper 21, ppe 46=54, pls,
10"'11. 1904.
Brief mention of typical fossils, no descriptions. Iithology;

aresl extent; dbut no measured sections of Nississippian strata,



«= "The relations of some Carboniferous fsunes:" Washington
Acade Sele Proce vols 7, Pre 34, 1905,
Statoment of soms problems of Carboniferous stratigrsphy in United
Statese.

"On some 0ld and new species of Carbonifercus fossils:”

Ue Se Nats Mus, Procs., vol. 34, PDe 281"305. 1908,

"The fauna of the Cansy shale of Oklahoma:® TUe. S, Geol.
Survey Bulle 377, ppe 106, 1llus., 1909,

Fauna essentially of pelecypods, gastropodas, and cephalopods,
vith few brachiopoda. Describes one new variety of brachiopod

Chonetea planumbonus var. choctawensise.

*Now genera and species of Carboniferous fossils from

the Feyetville shale of Arkansasi™ R, Ye Acad, Sel., Annals 20,
PPe 189=238, 1910,
"Pauna of the Moorefield shale of Arksnsas:”™ Ue S « Gool.

Survey Bulle. 439, ppe 108, pls. 1-15, 1911,
Original description of the genus Moorefieldsella. Describes 12

new species and varieties of dbrachiopods.
nCarboniferous and Triassic faunas:® Appendix to T. S.

Ceol. Survey Prof. Paper 111, pp. 641-643, pls. 52-57, 1911,
Descriptions and figures of five new species of brachiopods, end

one plate showing representative Carboniferous fauna.

*Faunas of the Boone limestone at St, Joe, Arkensas:™

Ue Se Geole Survey Bulle 598, ppe 50, plse 1«31, 1915,
Beds up to and including Warsaw. Describes two new species of

brachiopods, Camerophoria simulans, and Shumardella missouriensis.




909,

"Fauna of the so e¢alled Boone chert near Bateaville, Arkansas:"
Ue Se Goole Survey Bulle 595, ppe 45, pls, 1=2, 1915,
Discuases fauna formerly included in Boone limestones, and dex=~

cribes four nsw gpecies of brachiopods.

"The fauna of the Batesville sandstone of northern Arkansas;™
Ue Se Geole Survey Bulle 593, ppe 170, pls. 1-11, 1915,
Upper ldssissippian, correlation of formation; 128 speciss dis-
cussed. Two new varieties of brachiopods described,
Girty, Ge Hey 808, Roundy, Pe Ve

®"Dogeriptions of new gpeciea of Carboniferous and Triassic
fossils from southeastern Jdaho:® Appendix in Ue. S. Geole. Survey
Prof. Paper 152, pp. 411-446, 7 pls., 1927,

Excellent discussion of sze relation of Madison and Brazer lime=~
stones. Describes and figures eight new species of brachiopods.
*The fauna of the middle Boone nsar Batesville, Arksnsast™

Ue Se Go0le Survey Prof. Paper 154=B, pp. 73~105, 1928,

Nine new species and varieties of brachiopoda descrided and
figured. ZIxcellent description of extent of Iower Missiseippien
limestones in United States.

Goldman, M. L., see Roundy, Pe Ve,
Cpabau, Ae, and Shimer, He We, "North American Index Fossils,” Vod. 1,
PPe 170=380s Ae Ce Seiler and Company, New York, 1909.

Good general reference. Not comprehensive enough for detailed

worke
Greger, De Key "On the genus Rhynchopora, King, with motice of a new species:”
Am, Geologist, Yole 33, PDPe 298-299, figs. 10-12, 1904,



"North Aimerican species of the brachiopod Etheridgina:®
Geol. lagazine, vole 57, ppe 535-538, 1 pl. london, 1920,

Hall, James, "Paleontology of Iowa:" Iowa Geol. Survey vole 1, pt. 2,
PP. 473-724, pls. 1-29, 1858,

Descriptions of large number of Mississippian forms, Veluable
for original descriptions though most species have been redescribed
by Weller.

"Notes and observations upon fossils of tne Coniatite lime-

stone ia the Marcellus shale:™ 13th Rep. Few York State Cab. Nat.

Hist., ppe 85«112, and supplementary note on p. 125, 1860,
Descriptions worthlesse

"Deseriptions and figurea of the fossil Brachiopoda of the

upper Helderberg, Hemilton, Portage, end Chemung groups:® Paleon-
tology of New York, vol. 4, New York Geol. Survey, 1867,
Descripiion of several species that ocour both in the Devonien
end iMssissippiene
Hall, Jemes, (and Whitfield, R. Pe,) "Paleontology:" Ue. Se Geols Explor.
40th Parallel, vole. 4, Dte 2, DDPe 197=302, ple, 1=7, 1877,
Vital reference for work on the Madison limestone.
Hall, James, (aund Clarke, J. M.;) "&n introduction to the study of the
gonexra of Paleozoie Brachiopoda:®" New York Geol. Survey, Paleontology,
vole B, ptas. 1 and 2, 1893-94.
Most outstanding contribution to the knowledge of drachiopods
made in America. | .
Hart, Lymun, see Tanaley, Wilfred, 1933.
Haynes, We Ps "New factis beuring on the Paleozoioc stratigraphy of the



01,

region about Three Forks, lMontena:™ Geole Soce. America, Bull.,vol. 26,
Ppe 157-158, 1915,
o mention of Madison; disoussion of Devonian.
Hole, Ae D., "Notes on the paleontology of certain Chester formations in
southern Indiana:" Indiana Acad. Soci. Proc., ppe. 183=185. 1919,
Faunel 1isis for Renault, Okaw, and Paint Creek limestones; cor-
relation between Indiana and Illinois; no dstailed sections.
Hume, G. S., "A Kinderhook fauna from the Liard River, Northwest Territor-
ies, Canada:™ Am. Jour. Sci. Sth series, wol, 6, pp. 45=52, 1 fig.,
map, 1923.
Carboniferous section, not measured in detail; has Kinderhook
facies; Spirifer centronatus Winchell and Spirifer centronatus var.

aldbapinensis lacking from faunae

Jddings, J. P,;, see Weed, W. He, 1895,

Kemp, Je Pe, (and Billingsley, Paul) "Sweet Gress Hills Montana:" Oeol.
Soce America, Bull.,, vole 32, no. 4, PPe 436=478, 14 figures, (incld.
maps), 6 plates, 1920,

Brief mention of Madiscn.

Keyes, C+ Re, "Paleontology of Missouri, part III: "Missouri Geol. Survey,
vole 5, PPe 1-266, pls. 33~56, 1894,

Iist and syponymy of forms found in Missouri localities; without
deseriptions. Plates poor.

Xing, Ralph, "Neospirifer dunbari, nome nove: "Jour. of Paleontology, vole
7, Noe 4, 1933e

Synonymy of species formerly known es Spirifer triplicata end

es Spirifer camerata.




102,

Eoninck, de L., "Recherches sur les animeux fossiles," Premier partie.
Monograsphie des generes Productus et Chonetes. ppe 248, plse 1=20,
1847,

Classification and grouping of genera Chonetes and Productus,
with descriptions end figures of species,

Knappen, Re S., {and loulton, Gail F.,) "Geology and mineral resources of
parts of Carbon, Big Horn, Yellowstone, and Stillwater counties,
Montanai” Ue Se Geole Survey Bull, 8224, DD 1-'70,‘;)13. 1-5, 1930,

Measured section of the Madison, and discussion of Madieone
Amsaden uneonformity.

Lambert, G. S., 86 Clspp, Ce He, 1521.

Laudon, Les Rey "Stratigraphy of the Kinderhook series in Iowa:"

Jowa Geological Survey, vole 35, Annual Report for 1929, p. 333=452,
1931,

Detailed sections with faunal zones of eachs Describes new
unoconformity, and introduces term Hampton for uppermost beds of
Kinderhook. No deseription of species.

leVene, Clara M., sees Schuchert, Charles, 1929,

Mareou, Jules, "Geology of North imericae,"™ Chap. III, Paleontology, ppe 32-
53, plae. 1~7. 1858,

Foesils appear % have come from upper Carboniferous rocks.

Msek, Fo Be, "Deseriptions of the Carboniferous fossils:" California
Geole Survey, Paleontology, wole. 1, pp. 1-16, 1884,

Desgeriptions of forms from Shasta Countye. IFigures good.

"Preliminary paleontological report, consisting of lists

and descriptions of fossils, with remarks on the ages of the rocks

in vhich they are found:" U. S. Geole Survey Terr. Sixth Anmial Report,
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PPe 429=518, 1873,
Full discussion of this reference given in "Historical Review”

in this paper. Described Spirifer egelaius and Ss mysticensis.

"Spergen Hill fossils identified amongz the specimens from
Idshos™ Am. Joure. Sci., 34 series, vole 5, ppe. 283-354, 1873
13sts few species; describes none, and considers faina equivee

lent of the Sporgen.

"Paleontology, Part I: "Ue. Se Geoles Survey of the 40th
Parallel, vol. 4, ppe 1~197, pla. 1-17, 1877.
Vital to sny work on western Mississippian formations,
Miller, Se A+, "Paleontology; Indiana, Geol. Survey 18th Repte ppe 257~333,
pls. 1-12, 1894,
Seven new species of brachiopods describeds
Moulton, Ge Fe, 8668 Knappen, Re Se,
Morse, We Cey "Paleozoic Rocks:™ Missiassippi Geol. Swxvey Bulle 23, DPDe
1=212, pla. 1-23, 1930.

Detailed work, well measured sections; illustrations of typieal
foassils; and descriptions of two new species of Iowex Carboniferous
brachiopods. |

Owen, Dale, “Geologicel Report of Wisoconsin, Jowa, and Minnesota, 1852,

Contains descriptions of number of Missiseippian species not
found elsewhere.

Pardee, Je Tep "The Carrison and Phillipsburg phosphate fields, Montana;®
Ue. Se Geole Survey Bulle. 840, ppe 195-228, 19017,
Brief mention of Madison, and stataement of general lithology.
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*Ore deposits of the northwestern part of the Garnet range,
liontana:™ U. Se Geol, Survey Bulle 860, pp. 159-228, 1917.

Condensed statement of 1ithology and spproximate thickness of
¥adison,

"Geology and underground weter resources of Townsend valley,
lontanas® Ue Se Geol. Survey Water Supply Paper 539, 81 Dpe, 7 Ligse,
2 pls., 1925,
Peale, Ae Coj "Paleozoic sestion in the vioinity of the Three Forks, Montama:™
Ues Se Geole Survey Bulle 110, pp. 32=43, 1593,
Section and lists of fossils as identified by Waloott.
Originel use of formational name Madison. Discussion of general rela-
tion of fauna; no deseriptions of new species,
Pirsson, L. V., 8e0 Weed, We He, 1896,
Powers, Sidney, "Notes on the geology of the Sun River district:” Jour.
Geology, vole. 22, ppe 5566«559, 1914,
Tow species listed from Gidbeon dam site, North Fork of Sun River.
No sections.
Roundy, Pe V. (and Girty, Ge Ho, and Coldmen, Me I.,) "Mississippien forma-
tions of San Saba County, Texas:® Ue Se Geole Survey Prof. Papar 146,
63 DDe, 33 Dlsei 1926,
Two Mississippian formetions recognized. Elsven new gpecies
described and figured.
Reeves, Frank, "Geology of the Big Snowy lbuntains, Montana:"™ Ue See Geol.
Survey Profe. Papey 165«D, ppe 135-140, 1930,
Ceneral statement of lithology; thickness; and feunal lists,



Rows, Rs Co, "Description and correlative evidence of the brachiopoda and
other faumal members of the Montana Madison limeatons,” Unpublished
thesis, University of Yontana, 1927,

Unreliadble as far as checked.

Rutherford, Re L., see Allan, J. 4., 1932,

Schafer, Paul A., ses Tansley, Wilfred, 1023,

Schuchert, Charles, "A synopsis of Ameriean fossil Brachiopoda:™ U. Se
Goole Survey Bull. 87, pp. 1-484, 1897,

Invaluable for checking synonymy.

Schuchert, Charles, and leVene,Clera M., "New names for brachiopod hom=
onymst® Am, Jour. Sol,, 5th series, vol. 17,

Schuchsrt, Charles, end IeVens, Clara M., "Generum et genotyporum index
et bibliographia for Brachjopoda:" Fossilium catalogus 1: Animalia,
PPe 1-140, W, Junk, Berlin, 1929,

Most veluable bibliographie tool yet presented to paleontologist
interested in brachiopoda.

Schuchert, Charless, and Cooper, G. Arthur, "Brachiopod gemera of the subdb-
orders Orthoidea and Pentemeroideat™ Mem, Peabody Muse Nate. Hist.,
vole 4, pte 1, DPDPe 1~190, pls, 1~29, New Haven, 1932,

Exoellent deseription of genere, and check lists of valid species
of genera listed. Gdossary, and proposed toms for deseriding dbrach-
1opod morphology ere goode

Shimer, He We, seo Grabau, Ae, 1909

Shimer, He We, "Spiriferoids from the Lake Minnewanke section, Alberta:"
Geol. SoGs America Bull.,vols 24, DDe 233=240, 112-113, abstraot, 1913,



106.

Iithology and thickness of Banff shale snd limestone. No measired
section given. Fauns) list with discussion of assemblage of forms.
Stebinger, Eugere, "0il end gas geology of the Birch Creek=Sun River area,
northwestern lontanas® Us Se Geole Survey Bulle 691, ppe 140, 184,
1918,
General statement of the lMadison and Brazer lithology.
Stone, Re Ws, "Geolcgio relations of ore deposits in the Elkhorn Mountains,
Montsnai® U. Se Geol. Swrvey Bulle 470, ppe 75-98, map.l19ll.

Meptions oscurrence mnd thickness of Madison.

"The Ellistor Phosphate field, 2bntana:" U, Se Geol.
Survey Bulle. 580, ppe 273~383, 1014.
Brief mention of the Madison limestone and its general lithologye
Swallow, G« Ce, "Description of new foasils fiom the Carboniferous and
Deyonian rocks of Missouri:" Trans. St. Louis Acad, Scie., vol. 1,
PDe 635-660, 1880
' Degoriptions but no figures. UIesecriptions largely found in Wellex,
*"Some new varieties of Spirifer: "Trans. Ste Iouls Acad,

Soie, vols 2, DDe 408-410, 1862,
Deassriptions poor; no figures. Varietles given of Spirifer linsatus,

campratus, kentuckiensis, leydi, inerebesscens, emd keoluk,
Tensley, ¥Wilfred, (and Schafer, Paul A., and Hart, Iyman), ™A geological

regonnaissance of the Tobaceo Root Mountains, Madiason County, Montena:™

State Bure. Mines and Seologye. Meme noe 9, 1933,
Vory brief mention of the Madison limestone.
Thom, W» Tej "01l end gas prospects in end neaxr the Crow Indian Reservation,
Montanat® Ue. Se Geol, Survey Bulle 736, ppe 35-53, 1 pl., mep, 1922,
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Gives general discussion of Madison, and unconformity separating
it from Amsden.

Thomson, J. Allen, "Brachiopod morphology and genera, Tertiary snd Recent:"
Wellington Museum, Dominion Museum, New Zealand Board of Science emd
Art, Manual noe 7, pp. 1-338, 1927,

Bidliography, index of systematic names, ons plate of new Recent
species, one plate showing orientation of valves during life. Should
be consulted for enatonmy by anyons working on Brachiopoda.

Tomlinson, Ce We, "The middle Paleozoic atratigraphy of the eentral Rocky
Mountain region:" Joure. Geology, vol. 25, ppe 112=134, 244=-257, 373~
394, 1917,

Yosails lists, diegramatic sections given for the localities where
the sections were measured. JMadison divided into members lithological=
ly. Weak point is fact that sections are separated from one enother
by too great distances.

Walcott, Ce De, "Paloontology of the Eureka district:” U. Se Geole. Survey
Yone. 8, pre 1=-298, plas. l=24, 1884,

Figires and describes largs number of previously kmown forms, and
also some new species of brachiopods,

Warren, Pe Se, "A Kinderhook fauna from Nordegg, Alberta:" Am. Jour. Sei.,
5th series, vol. 10, ppe 448-450, 1925,

Feunal list; feuna conpares closely to that from Iiard river local~

ities, and from Madison limestone of lontana and Wyoming.

*Banff Area, Alberta:" Canadian Geol. Survey Meme 153,
Ppo 94. Plﬂo 7. m. 1927.
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M¥easured sections of Mississippian limestones; discussion of
its relation to Madison limestons; and deseription and figures of

two new species; Spirifer cascadensis and roundlensise.

"The Paleozoics of Crownsnest Pass, Alberta:® Royal Soc.
Caneda Proc. and Trans., 34 series, vol. 22, pp. 109=120, pl. 1,
lo28,

Generalized section of the Rundle, and discussion of its fauna
as compared to that of Madison limestona, Description of several
new species of brachiopods fiom Dewvoniane

Warren, Pe S, 806 Allan, J. A, 1932,

VWeed, W, He, "Two Montana Coal fielda:" Geole Soce Amarica, Bull., vol. 3,
PPe 301=330, 1892,

Desceribed superficielly some Carboniferous beds, with fossils
listed,

Weed, We He, (and Iddings, J. P.,) "Highwod lbuntains of Montana:"

Goole Soc. America Bulle, Yole 6, Dpe 389=422, map, 1895,

No Madison discussed.

Weed, W. H., (and Pirsaon, L. V.,) "Geology of the Castle Mountain mining
district, Montana:® U. S. Geol, Survey Bulle. 139, ppe 164, pls.
map, 1896

Gives measured section of Madison,

*The geology of the little Roeky

Mountains, Montana.,® Jour. of Geology, vole 4, PPe 399=428, 18906
Mentiona Madison, end gives short faunal liat,
"Geology and Minsral resources of
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the Judith Mountains, Montena:™ U, S. Geols Survey 18th Ann. Repe,
Pt. 3, PpPe 437~616, maps, 1898,
Good measured section, fawmal list and discusajon of the fauna,
Weller, Stewart, "A bibliographic index of the North American carbonifer—
| ous invertebrates:® U. S. Geol. Survey Bull. 153, 1893.
Vital to sny work on Mississippian brachiopods.

"Kindorhook faunael studies; IV, the fsuna of the Glsn Park
limegtons:® Trans. Ste Iouis Acade Scie, VOle 16, PDe 435-471,
11lus., 1908

Faunal lists, and discussion of relation of forms listed to those
in other localities.
"Kinderhook faunal studies; V, the feuna of the Fernglen

formation:® Geole. Soce. America, Bulle., vol. 20, ppe 365-332, illus.,
1909,

fennal lists and discussion.
"Genera of }isalssippi=sn loop-bearing Brachiopoda:® Jour.

of Geology, vole 19, pp, 439~448, 1llus., 1911,
Redefinition of the following new genera, Girtyella, Dielasmoides,

Hamburgla, Dielasmella, and Rowleyella.
nyisaissippian Brachiopoda:® Illinois Geol. Survey, Mon.

I, 2 7015.. text, and Plates, 1914,
Createat contribution to knowledge of Mississippilan thus far made

in the English language.
wFaunal zones in the standard }ississippien section:"

Joure of Geology, Yole 4, NOe 4, PPe 320=335, 1026,



Divides Mississippian into lower portion Yowan end upper,

Cheaterian,

Whitfield, Re. P., soe Hall, Jamesa,

¥illis, Bailey, "Stratigraphy and structure, lewis and Livingston ranges:"
Geole Soce America, Bulle., Vole 13, ppe 305=352, 1902

Yakinikak limestone dafined, no measured ssction, considered

same age &3 Ste Louis limestons. Guartzite cited as base of forma=-
tion prebably Xintla.

Winchell, A., "Descriptions of fossila from the yellow sandatones lying
beneath the *SBurlington limestonet at Burlington, Iowa:™ Acad.
Nate Seis Phile FProse ppe 2-25, 1883,

Deseribes new gems, Syringothyris, and several new species of

brachiopods.

"Deascriptions of new gpecies from the Marszhall Group of
Michigan:" Aead. Nat. Sci., Phile Proo. ppe 109=-133, 1865,
Described several new gpecies of brachiopods, descriptions of
which eppear in no other place,
Zittel, Karl i., von, "Textbook of Paleontology,” Yols I, pp. 355-420.
24 edey Ce Ro Eastman editor, 1913.

Zxcellent general refersnce.



EXPTANATION OF PIATE I
pece
Fige 1l¢ AtIYDA BDe UNGOY esesssccccescoccscnssasecsscnnssccssance 42
View of brachial valve showing general outline of
shell; rounded plicae; and small nodes developed on
Plicas in enterior portion of fold. Natural sizee
Iocelity 21, zone 2,
Fige 2o Atrypa sp. undet.

Lateral view of specimen shown 4n fige. 1, showing

relative convexity of valves. Natural size.
Fige S« Atrypa sp. undet.

Posterior view of same spocimen shown in fig. 1,
showing relative convexity of valves; short hinge
line; and small size of beaks. Natural size.

Fige 4 DBrachytheris Ne 8De 1 scececcsscsccscoscscsccsscsscscssse 43

View of pedicls valve showing rounded cardinal
extremities; end fine medlian plica in simus. Nat=
ural size.

locality 7, zone 2. {Broadwater)

‘Mg. 5« Brachythyris n. sp. 1

Lateral view of specimen shown in fige 4, show=

ing relative convexity of valve. Natural size.

Pige Ge BI'&OM’.G De 8De ,2.. @seccosrsecsetescsasesssesssensense 4D

View of pedicle valve showing outline of shell and
character of plicas in sinus. Magnified 2 diameterse
1ocality 7, zons 2. (Broadwater)
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Fige

Fige.

Fig .

r:lg.
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8¢

9

1.

12,

Brachythyris n. spe 2
View of specimen shown in fig. 6, showing del=
thyrium. Mggnified 2 dizmeters.

Bmewa e g.o _3_ e -

View of pedicle valve showing prominent umbonsl
region, and nonbifurcating median plica in simus. Nate
ural sizee

Locality 17.
Brachytﬂria De 8Pe 3

lateral view of pedicle valve showmn in fig. 8,
showing angle of cardinal area; and convexity of valve.
Natural size.

Camarotoechia Ne 8D _].-'0.000000'00'00....0000bouooooo-oo.o 47

View of pedicle valve of nearly conplete specinen;
beak broksn. Strong character of plications in entere
ior portion shown. Magnified 2 diemeters.

Iocality 33~3e

Camarotoechia ne 8ps 1

View of brachisl valve of specimen shown in fig.
10, showing character of fold. Magnified 2 diemeters.

Camarotoechia ne spe 1

Antorior view of specimen shown in fige 10, show-
ing character of fold end sinus at enterior margine.

Magnified 2 di=zmeterss



rig. 13’

Fig. 14.

Flge 154

Fige 16.

!':lg. 17«

Fig. 18.

Camarotoaschia De 8Pe 1

Postorior view of gpecimen shown in £ig. 10,
showing besk of brashial valve; beak of pedicle valve
Temoved. Magnified 2 diemeters.

Camarotoochia ne sp. 1

Posterior view of another individual slightly
larger, ghowing relation of beaks; end varietion in
convexity of valves. bliagnified 2 diemeters.

Camarotoechia ‘!_l_. EDe __?: CEINNLICENIRNOBNNOIIINREIIPABRSRIVORD

View of pedicle valve showing umbonal ridge; and
slightly flattened mesiel portion of valve. Megnified
2 dismeters.

Jocality 33=3.

Camarotoechia ne SDe 2

Laterzl view of pedicle valve shown in fig. 15,
showing umbonal “cap”. Magnified 2 dlameters.

Camarotoechia ne 8pe 2

View of brachial valve of enother individual, show-
ing four plications on flattened fold. lagnified 2

diameters.

Camarotoechia Re ﬂo g 0P SN UN0ASINROEENIIOIeRNENERORERRNDY

View of pedicle valve, showing plicas in sims.
Rostral angle not elearly shown due to orientation of
specimen. Magnified 3 diemeters.

locelity 33=3e

49
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Fig.

Fige

Fige
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Fig.

Fige

8.

0.
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24.

Camarotoechia De #py 3

Iatoral view of podicle valva shown in f£iZe 13
Yagnified 2 diameters.
Corposita Ne 8De 1 esvsecsscctrnoceccrsneccsscossosscences 51

View of pedicle valve showing outline of shell.
Sinua ebsent but gppears %o be present due to ligir!w
ing. Mamified 2 diemeters.

Iocality 33-3.
Comrosita ne 8ne 1

View of spoecimen shown in fige. 20, showing foramen
and delthyrium, UNagnified 2 diameters.
Comogita ne 2pe 1

Lsateral view of spacimen shown in £1z. 20, showing
general couvexily of valve. lugmified 2 diamsters.
Cormosita ns Spe 1

View of pediecle valve of another indiviGuale
Magnified £ dlmmoters.

Iocality 35~3e
Commosita De 8Ds 1

Lateral view of specimen shown in fige 23, sbowing
convexity of velve. lagnified 2 diameters.
Composita Iie Se 2 seessrsvcossvscrcsoocesscerarncressenss 53

View of pedicls valve showing wide rostral angle;
end small suricular erpensions of valve., lMagnified 2

dizmeters.



Fig. 26

Fige 27,

Fige 28.

Fige 29¢

[ p V- 28 30

Mge 3le

Iocality 33-3.
Corposita ne spe 2

lLatersl view of valve shown in fig. 25, showing

tumid character of pedicle valve., Magnified 2 dism=

eters,

cog&aita _)}-o &. 2 ...D...l.'.‘...“.l...Q........O"....

View of pediele valve showing general outline.

Vagnified 2 diameters.

Iocality 33-3.
Gogoai‘ba g_. &o .3_

Oblique view of specimen shown in fig. 27, slowing

curvature of umbonal region; pedicle foremen; snd nature

of cardinal areas
Corpoeita ne 8pe 3

Lateral view of specimen shown in fig. 27,

2 dizmeters.

Magnified 2 diameters,

legnitied

E&SO

54

Coggsita De 8Do _4_ocoooo-o.oooupoo-ooooo_oo..ou-a-ooooooo 54

View of pedicle valve showing extended umbonal

region. Magnified
locality 33~3.

'cogouta De Do 4

2 diameters.

Tateral view of specimen ghown in fig. 30, showing

convexity of valve.

Magnified 2 diemeterse.
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Oposita ne Spe 4
View of cardinal area of specimen shown in fige ICe

Magnified 2 diameterse

\
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EXPIANATION OF PLATE I1IX
page
Fige 1. Dielasma e SDe 1 eoencesnsseccccscscessscssrsracccanrnsse 55
View of pedicle valve showing pentagonal outlins of
valve. Natural size,.
Iocality 33-6.
Fige 2¢  Dielasma ne 8ps 1
Lateral view of specimen shown in fig. 1, showing
curvature of velve. Natural size.

Fige 3e Echinochonchus e BDe 2-_ eesesvssscssssesesesssncsssssnses O7

View of gpecimen showing concentric bending;
radial ribbing; and widely extended circular expansions.
Latter feature best shown on right of specimen. Nat=
ural size.

locality 21, zone 2.

Fige 4o Eehinocehonchus De Bpe g esessacesassesesssressesacsscoes OB

Lateral view showing convexity of pedicle valvee

Natural sizee.
locality, Sun River Canyon.

Fige Se Echinochonehus ne spe 2

View of pedicle valve shown in fige. 4, showing
tumidity of valve; and fine radisl ornamentation. Nat=
ural sizee

Fize Go Gi!gﬂll& De 8De _]_-_ Ceessssecssserassssccsssssencssssnsse OF
View of pedicle valve, showing slight mosial sinus.

Megnified 2 diametors.
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12.

locality 7, zone 2. (Broadwater)
Cirtyslla n. gne 1

View of brachial valve of specimen shown in fig. 6,
showing sinus and bordering folds. Magnified 2
dianetors.
Girtyella ne spe 1

Lateral view of specimen shown in fig. 6, showing
relative convexity of two valves. Magnified 2 diam=
eters.
Girtyella ne spe 1

Posterior view of gpecimen shown in fig. 6, show=
ing beaks; end tumidity of velves. Megnified 2
diamsterse
Girtyella ne gpe )

Posterior view of gpecimen shown in fig. 8, showing
deflections of comnissure. Magnified £ diametors.

§Eirifer calvini P vare ”;

Viaw of pedicle valve ghowing nonbifurcated median
plica in sinus; roundad plicae; and concentric growth
lines. Natursl size.

Iocality 13.

Spirifer calunj._p_. yaxrs. _J_._ sdssssrconsssstccsseencnceces

Lateral view of specimen shown in fige 11, showing
wide cardinal aroe; and thick shell material. Natural

8ize.



Raze
locelity 32-2,

Mige 13, Snirifer ealvint De VT, E_ Seassssssssensesssessssovsess OL

View of pedicle walve, showing broed rounded
plicase Natural aize,
Iocality 32-2,
ge 14e  Spirvifer calvini ne vars 2

Lateral view of spscimen shown in fige 13, showing
wide cardinal area. Natursl size.

1ge 15. Spirifer calvini n. var, 2
Obliquo view of cardinal area of specimen shown in
fig. 13, slowwing nature of dslthyrium. Natural siza.

'18. 18, Snirifer incrabascona _1_1_. TaXe 3.- ssesesesasncnscssisaneve O3

Viow of pedicle valve. Katural size.
Ipeality 13,

1ge 17s Spirifsr increbescens ne yare 1

lateral viaw of specimen shomm in fig, 18, showing
convoxity of valve. Nalural size.

ige 18. Spirifer increbescens n. yare L

Viow of cardinal area of specimen shown in fiz. 16,
ghowiag vertically siriated cardinal area; end del-
thyrium, Natural size.
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EXPLANATION OF PLATE III
All figures natural size.

page
g‘iﬂ.fel‘ certronatings Winchell I I I I Y -

Large brachial valve.
Iocality 21 « loore.

Spirifer econtrouatus Winchell

lerge brachial velve, showing greater number of
Plicaz then aversse specimen.
Iocelity 33=8e
Spirifer De Spe 13 esesecsnsncaesecesnceccscnssocsenseas 80
View of pediele valve showlng wide flat sinus;
rournded plicze; =nd low ucbopal reglone
Iocality 17,
Spirifer ne 8pe 13
View of another pedicls valve with shell materiel
broken away to expose dental lamellae,
Iocality 17.
Spirifer re sve 13
Tiew of a third pedicle volve, slightly distaorted.
Iocality €,
SpATILEr Be She 14 eecsescoscsscecosssressesascacssscces 8l
Yiew of pedicle velve showing poorly defined simus;
and fasciculate character of pliceae,

Locality Ee



Rege
lg. 7e @:lrifer missouriensis Swellow esencesessssvessossssasse D4

View of pedicle valve.

Iocality, on Dupuyer Creek.

lg. 8. _S,Qirirer forbesi Do vale _1_ eessescvssasessesesersnessess B3I

View of pedicle valve showing well defined plicae;
shallow sinus; and low umbonal region.
Ioceality 13.

lge 9. gbirifer forhesi De Yar. _2_.oo-cotqooo-onootococoonooooo 63

View of pedicle valve showing high umbonal region;
well plicee; and shallow sinus.
Iocality 32-2.
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EXPLANATION OF PLATE IV
All figures natursl size.

pegs
Fige. 1. Arifer Ne BPe 1 cesvsecscosccccctcnrenncscscasscsnnsse 65
View of pedicle valve showing gemersl shepe of
valve.
Iocality 17.
Fige 2.  Spirifer ne 8pe 1
Lateral view o2 specimen shown in fig. 1, showing
orthocline ¢ardinal area,
Fige 3 irifer ne 8pe )
View of cardiaal area of specimen showm in fig. 1,
showing delthy;'ium.
Fige 4. irifer Ne BPe 2 cescnvevssevecrcnsensonssnsnvecsernces 66

View of pedicle valve showing outlina; end sngular
nature of plicas,
Locality 17.
Fige Se irifer ne 8pe 2
Lateral view of specimen shown in fig. 4, showing
convexity of valve; and narrow cardinal erea.
Mge 6o SpArifer Ne SPe 3 esssccccccsssccscccarsccncercencscenoe 67
View of pedicle valve showing general shape.
locality 17.
Mge 7o Spirifer ne Spe 3
Lateral view of specimen showm in fig. 6, showing

sonvexity of valve,



peld

Fig. 8, Irifer Ne BDe 4 escsnssrcsacervincessecncecsosccancsae 63
View of pedicle velve showing shallow einus,
locality 17,
Fige 9. irifer ne gpe 4
View of cardinal area of specimen shown in fic. 8,
Fige 10s  Spirifer Ne BDe 5 esescsctscsecsasascercorsescsassassens 70
View of pedicle valve showing genersl contour of
shell; and rounded plicae.
Iocality 13.
Fige 11, irifer n. spe S
Lateral view of specimen shown in fig. 10, showing
convexity of valve,
fige 12¢ Spirifor Ne BDe 7 scesscacsecescsssscsvcrocnnsonssosenes 78
View of pedicle valvs showing weak plicee in sinus.
Iocality 33-6.

PFige 13. Spirifer ne spe 7
Yiew of cardinal area of specimen shown in fig. 12,

showing delthyrium.
Mge l14e Spirifer ne 8p. 7
Latersl view of specimen shown in fige. 12, showing
wide cardinal area,
Yge 15 AT1LOT Do BDe 8 ssecsvesrcrscnsssseasncsscacsecsonssse 73
View of pedicls valve showing rounded plicee; non-

plicated simusj and submucronate cardinal extremities.



ug. 16.

'1ge 174

P.lg. 18.

Locality 21, zone 24
Spirifer ne 8p. 8

Lateral view of specimen shown in f£ige. 15, showing
relative convexity of valves,

irifer ne. £pe 8

Posterior view of specimen shown in fig. 15, show~
ing narrow cerdinal sreaj end relation of besks.
Spirifer ne spe 8

View of snother psdicle valve of slightly larger
8izee

Iocality 21, zone 2,
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EXPLANATION OF PIATE V

A1l figures natursl size

DECS
Fige 1.  Spirifer n, BDe B ceccorcctsevscncencoscsssocasensscncece 71
View of pedicls valve showing nonplicate sinus;
broad flattened plicas; and hizh umbonal region.
Iocality 8.
Fig. 2, irifer n. spe 6
Yiow of brachial valve of specimen shown in fig. 1,
showing rounded fold; and relative height of beaks.
Fige 3 irifer ne spe 6

Yiew of posterior of specimen shown in fig. 1,
showing wide cardins) area; ¢rushed condition of beak
of brachial valve which canses §t to £1ll base of del-
thyrium of pedicle valve; end relative convexity of

valves,
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Fig.

Fig.
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2e

Se
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EXPLANATION OF PLATE VI

irifer Be 8De 10 secesscccnsccnrnrscrccascescncecsnsocs
View of padicle valve showing hish umbonal region;
broad shallow sinus; faint plicae on lateral slopes;
and acuminate cardinal extremities. Magniftied 2/3
dlameterse
Iocality 21, zone 3.
Spirifor Ne SPe 9 eecssevescccrsencsessvsvcssvossesnncone
View of pedicle velve showing nonpliceted sinue;
rounded pliese; and wniform slope of valve from beak to
cardinal extremities. Natural size.
locality 33=3.
Spirifer n. spe. 8
View of cardinal area of specimen shown in fig. 2,
showing delthyrium. Natural size.
irifor n. 8p. 10
View of cardinal area of specimen shown in fig. 1,
ghowing orthocline ecerdinal area; sinus extending to
beak; and wide, large delthyriume Magnified 2/3
diameters.

irifer Ne SPe 1l eesscsccsssscsccssssnssccacecscccccrses
Yiew of pedicle valve showing shallow, 111y defined
sims; bifurcated median plica in simus; and concentrie
growth lines, Natural size.
locality 21, zone Je
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EXPLANATION OF PILATE VI
All fimures natural size.

Spirifer ne 8pe 12 eeees

View of pedicle valve, bearing cetalogue number,
5074, Museum of Paleontology, State University.
Figure shows shallow sinus; acuminate cardinal ex-
tremities; and sirong growth lines in anterior portion
of valve.

Iocality on Dupuyer Croek.
Syrinpothyris ne spe 1

lateral view of specimen showing wide cardinal area

of pedicle valve,
locality 13.

Syrincothyris DRe BDe 2._ B00S0ILENONNEISRNBE0REASARIIRNSSROS

View of cardinal area of specimen shomn in fig. 2,
showing large delthyrium; delthyrial plate perforated
by syrinx; and slight median sepium of brachial valve.
Spirifer ne sp. 12

Yiew of another pedicle valve,

Iocation 8.

Syrincothyris ne 8pe 1
View of pedicle valve of specimen shown in fig. 2,

showing outlins of valve.
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