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INTRODUCTION

The Inyo renge is situsted In easlt central

California. It is bordered on the west by Owens valley

and on the east by Deep Spring and Saline valleys. The
range trends mmwkhwaﬁtmﬁaut%ﬁaéﬁav&y, and is sepaprated on
the south from the Coso mountalng by e brosd dopression sast
af Olencha. Hount Hontgomery ls its northern extremity.
Together with the ihite mountains, s term now restricted to
the northern ﬁﬁrﬁiam,uf the range, the Inyos avre sbout 110
miles in lencth. The average olevation is aboub 10,000

The sedimentapry rocks of the range have a total
thickness of more than 36,000 feely with every system from
the pre-Cambrian to the Jursssie, excepting the Silurian,
reprosented. Btructurally,the sedimentary roeks form a
broad, low anticline flenked on the west by a complementel
syneline, both of which strike to the northwest anf plunge
ta the southeast. abuthwayﬁiy‘ﬁﬂ@ stratigrephic position
of the rocks exposed becomes succespsively higher, with the
pre~Canbrian 6&%6@6@@3&% in the rorth and the Jurassic in
the south., This simple ﬁtva@tﬁy@ hag been modified by

complex feulling.



During the £all of 1931 the writer spent several
days in the Inyo range with Dr. John H. Bradley, Jr.
collecting foseils, and it was at his sugrestion that the
proesent study was begun, The fleld work was continued

during the following winter and spring.

‘The purpose of this peper is to deseribe the
faunas and stratigraphy of the Barrel Springs and Mazourks
formations of Ordovician age as exposed in the Inyo range

north and east of Independence, Californisa.

Drdoviclan rocks outerop over a large area in the
Inyo mountains, mainly in the southern pert of the Bishop
quadrangle and in the northern part of the Hount "hitney
quadrangie. The best exposures for study occecur in the
viclinity of Mazourks aaﬁyém, cast of Independencey

Gulifornis.

The first mention of the sedimentary rocks in the
Inye range is in the report of 4. K. G&lb@rtut 4 section of
the strats exposed on the sast side of the renge in the
paas betweon Deep Spring velley and Owens valley is included

in his report, and concerns rocks vhich are now considered

le= Gilborty Ge K.y U Geols Survey W

Pinal Report, Vol. 3, ppe. 189, 170, 1875,
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1.
of pro-Cambrisn and Cambrisn age. In 1888 ke A. Goodyeor,

geologist of the California State Hining Bureen, published
' hig notes on the strats exposed in Hazourks canyon. Urs
goodyear found improssions of corals in the rocks. This is
the first record of faaéiis a@ﬁl&&t&ﬁvfymm the ranges

B
In 1912 and 1915, Adelph Knopf and Fdwin Kirk

mede & preconnaissence geologicsl survey of & large aves in
the vicinity of Owens vaiiay which includes the Inyo
mountaings. EKirk in hiz siudy of the Ordoviciasn section of
the Inyos, r@é&gnﬁﬁaﬁ four ﬁiviﬁiﬁﬁs; |

“rhe lowest is the basal sandstone 300 feel thicke
ﬁvwwlyim@‘thiﬁyia a great series of limestones, probubly
of Beelmentown age. Above these limestones is & sorles of
argilisceous limestones which is gouivalent to the upper
part of the Pogonip limestone and is of Chazy ages
Adpparently above these argillacecus limestones is a series
of aponacecus shales which is probsbly equivelent, at least
in part, to the ?&imeﬁta formation of Tupner. It is
probeble that rocks of Richmond ég@ also aﬁaﬁr in the

B
range."”

39* Enﬁ?f and Kirk,'ﬁz 8, Beols Surv
Gew ODe Ciks A ’ ‘

B
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FPiges le= The Magourka formation., At
the Elbow in Mazourksa canyon, looking southeast,

Fig. 2. Magourka formation. At the
Elbow in Magourks canyon, looking north.



PVEETE BE AL PRI TS T u
THE VAYOURES Folya

The bterm, Nagourks Tormation, ie here provosed
to include o sugcession of argiliaceous shales and &imw#ﬁmnﬂa
of lower Hiddle Ordeovicisn sge, 675 foeot in thickness,
underisin conformably by the (rdovicisn limestone wﬁi@h Kirk
considers of Beelmantown age, and overlain conformably h?

the Barrel Springs Pormation. The beds strike north 35
deogrees west and dip from B5 to 60 degrees southwest, and
are %ﬁ@ﬁ%@ﬁ typically in Hagourks canyon between Barrel
Springs canyon and the Lead canyon trall. The type gectiom
has been messured in an unnamed cenyon vhich ilg the first
tributary entering issourks canyon on the east bDelow the
Zlbow in Mezourks eanyonte Two 1lthologic facles, o lower
ﬁ&lﬁ@f@@ﬁ& shale and an upper argillsceous limestone, murk
the formastion. The lower 125 feet, constituting the cal-
careous shele, is interbedded at iyrggmi&r intervals
Wi@hbthiﬁw%ﬁﬁﬁmﬁ lenges of spgillaceous limestone, It is
dark gray on fresh fracture and weathers to o light gray.

The lowest 75 feet is unfessiliiferous, but in the overe

lying 50 feet sestiered frogments of erincids end trilobites

&

oceur on wosthered surfaces. The ghele beds grade into an

apgillaceous limestoney whnich ie interbedded at infrecuent

f e
3

intervals with a few thin shale layers., The limoestone is

dark gray off fresh fracture and weethers in 1light and dark



Plate II

Fig. 1.- Contact between limestones of
Beelkmantown age (right) and the Mazourka
formation (left).

FPig. 2.- Contact between the Mazourka
formation (right) and the basal Devonian
quartzite (left).



Plabte II

Fig. l.- Contact between limestones of
Beelkmantown age (right) and the Mazourka
formation (left). '

Fig. 2.= Conbtact between the Mazourka
formation (right) and the basal Devonian
guartzite (left).



discontinuous bands, It is ebondently Tossiliferous and

conbimes Lo the top of the formation.

5

in the type &bﬂﬁﬁ@ﬁ %f vagourks formation is

aprarent ﬂ@ﬁfﬁ@ﬁiﬁﬁ'ﬁﬁ"%ﬁ& bagal Devonlan

suartzite, vhich woathers vhite to buffs The sbsence of
the Barrel %p?iﬁgm formation at this place may be due to
the Magourks formation extensive Panlting hag teken place.
This gmgiﬁgﬁiﬁm is presented only as @Ap@ﬁaibili bye Parther
gouth, in %ﬁpyml Springs and Hexlean aamnamw* the Hazourks
formatlion is overlain conformably %ﬁ the bBasgal ouapbzite

of the Barrel Springs Formation. The mascive Beclmantown
limestonesy vhich underly the Hazourks formationy westhor

whiite to buff.

The limestone of the Magourke formation in most

cases appeaprs bsrren on froch fracture, 7Fhe fossils cocur
on weatheped surfaces, and ere found meinly in talus materisl,.
@@ath@y%ng and reerystallizetion have covbined lazrgely to
obliterate more mlmibe charscters and to make identifl

vepry 4ifficult, The strais have also been shoared in ploces,
Fauna of the Haszourks formation

The following is s eomplete list of the fan

collectod and identified by the writer from the Hezourka



le
formation, inecluding tho forme also eollected by Eirk.

In the lset four colunne the oce ﬁ%f@nﬁﬁ of the szme

spociecs or closely related forms in other western leocalities
ard in the Chagy formastion of fHew York and Uansde is noted.

Column 1 includes the species collected by the

writer from the Mazourka formabion; edlumn & imeludes The fornms

collected by Kirk from the Mazgourke formation; colwm

@ includes related or identieal forme ocour ~§m% in

taloottts upper Pogonip of Heveda; column 4 includes velated
o ﬁﬁ@m%i@ﬁ&lfm?mﬁ peourring in Heguete middle Pogonip;

column & inelndes relsted or identical formp occursing in
Ze

the lower Simpson of Diklohome; and eclumn ¢ includes

jdentical or related forms ocourring in the Chezy of Hew

York snd (ansdas

Bestrices =

{?)stroptelasms spe ind, x

Muolograpbus 8D X

Blastoidoerinue carchoricdens x ®
Billings :

Fragopors gontizue Ulrieh b4

1ew izf:ii"li& O e Cltes De 0O

De= Fdson, Fe C., Hotes on the Simpson Formation of

Oklohoms, Pull. ARe ASS. Pobs Ce0ley Ve Ty 1068, pp, S0B-G4,



{% )- Chasmatopora sp. ind.

Orenis 8. Ind,

Urthie minlsonlups 5. MOV

Plectorthie masourkacenain
B % XV

53

Plectorthis ratulus gn. DOV,

'

Trivlegia 8D

Stonodonts hapburronsis
{i/sleott)

Modiolopsis 8pe

Pleupotomaria sponss Billings

i

Hormotonms gsve ind.

Lipgrniva spe ind.

Pusigpira sp.

flaelurites (9)subannulatug
{iialcott )

Tronhonens sbe ind.

Endocerss proteiforme Hall

Llovdis ohselebtus Sh. N0V

i

%e

TAleus £8De

Isotelus gigas De¥ay

Izotelus bets Raymond

Isoteolus spe inds

punastue 2on. ind,

L

b

X

%

% =

x x %

e

x x

%

=

x

# It is poscible that this
ecollected by

Phi&g@jf’i

form iz the same

8s th@ form

the writer and referred to Lloydla cbseletus




uu{jh;ut
Enerinurus hastuls ' x
90e DOV
Enerinurus ocbonarius X
B DOV
Gvbeloides oallibtales X ®
SDe NOVe
Geraurus iInfrecuens : ¥
EDw novae
Pliomerons barranfel Billiings =x x x b x
Leperditis biviae thite x b4 x %= 5
Leverditlis nana Joneg x : %
Lepeprditells sp« ' x

The Age of the Mazourka Pormetion

About 78% of the sbove feuna vhich have been
specifically identifled are of Chazy age. This includes
the new speales, most of which are elosely related to
described Qhaxg Eafms. Ahout 207 of the remaining specles
have been found elsevhere in rocks of Trenton age. The
sbundance of gaﬁtvmpéda is & notable charsetoristic of
the fauna; six genera are represented, and of these genera
three are extremely common throughout the formation. 7The
Mazourksa formation is faunelly and lithologically a unit,

snd undoubtedly of ChalRy 85e.
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Gorrelintl ion with strate Blsoevhere

£irk correlstes the Wazourks formetlon with the

g,

upper Pogonip of the Zurcka distrlet, Tevads, degeribed by

Hagues The term "pPogonip” has been used in Neveds in varlous
1

ways. Hapue's use of the temm includes strats of Beeke

manbown, ﬂmm v, and Trenton ages, with & maximin thieckness
‘3£‘- u
of BOOD fest. fmmons and Spencer u used the term. Yoronip to

inelude beds sontaining Ordovieisn fossils between Cambrian

abtrobs and the rureks guartzibe, vhich is stratigrephically
lower that s limestone carrying Trenton fosails gver 15%
of the Eazourks spocies are elosely relsted to species

o

‘reported by Hague ﬁ?mm‘ﬁh& middle part of his section, Sinee
this middle part of Hague's fsuna is of Chazy age, it would
appear that the Hagourks formation is probably suuivalent,

in part st 3@%@%, to his middle Pogonip. naleotite faunal

G

iist of the uppor Fogonip of the Burela district. includes
species of Chazy age. About 2549 of the fauns from the
Hagourka formation ave either identical with or clozely
related to species which valeott reported. The tuwo

formations are wwmvwﬁswliy cont emporancous »

atriot, UeVes | a, el

00le 0F
: ';*= 4 :
r 1e 30O Bull. 308, Drne EV=-LU,
EHencer, 3, 8, neol, Syrv. Prof. Paper 00, pp. 24,ib.

voleott, Ce Dey Us S, G001, Surve lon. 8, Dp. 6608,




o 1 { i

Thore ig o sinilerity Detween the fsuns of the
P
lowor part of the Simpson Tormotion of Oklshoms snd theb
of the inzourks formation. about 207 of the Mazourks Torms

are represented in the lover Sivpson by identical or related
forms. It iz probable that the two foprmations ape

contemporanaous, at least in parbt.

The 8wen Feak cuartzite of Idoho carrles 8 smell

*”a

feane of quoestionebly Chazy age, Since no feunal liet is
Ze
given in Monsfields pepers, it ocan only be sald that this

formation i% g possible correlative of the Hegourks Tormation.

& Tairly close sorrelation by gesns of faunse con

&

be mads bebwesn the Hapour fornation and the Chany fore-
ation of ¥ew York and Ahout BOY of the lszourks
Forms 1 have bheen spocifically identified are either

*”%

identical with or closely related to forme oconrring in

the Chazy of the sastern section,

Lo~ Hdsony Fe Qes ODs Citas DD GEO=GL,

KLew Hansfiold, Ge Hep Us 5o Geol, Suprv, Profl, Paper 1ba,

e 57a wws Us Se Goole Surve Bulls Ti0, pp. 38,50,




Plate TIT

The Barrel Springs formation, looking
north, The arrow on the right points to
the contact between the Barrel Springs
formation and the Mazourka formation., The
left arrow points to the contset with the
basal Devonian quartzite. View of the
type section in the west fork of Mexican
CanyoIl,



@il

The bermy Barrel Springs formabion, is here pro-
posed Lo include a mamway ion of quartziten, lmpure linge
gtones, end argillisceous shales of Middle Ordovicisn GEe,
in the Invo mountains., The formation is 130 Teet in
thicknossg, is overiain gonformably by basal Devonian

marbzite and is underlain conformably %y the srgillacecus

limsetones of the Masourke Tormstione The type section has
beoon measured in the south fork of Hexiean canyon, which
ie the second canyon north of Berrel Springs canyon. The

beds strike north 15 degrees v wegt and dip from 60 to 70

degrees southwest, They are wel
ecanyon and in each of the next four cenyons to the north.
Threeo lithologie facles: a basal quartzite, an impure
lirestone, shd an argillececus shele, merk the formation.

The lower 41 feet, constiltubing tmo guartzite, 1o very
?@ﬂigt&ﬁﬁ awd sbands out in @@1& relief, It ig vhite in color

and is unfossiliferour, The overlying 28 feet consiste of an

impure limestone whieh ie only

&

weatheriny than the guartrite, and ls also unfossilifercus,
It is dark gray on fresh frﬁetﬂra and weathers Lo a lighter
EPaye T&@ limestone beils pgrade into an srgillacecus shele
which is 64 foet thick and continces to the top of the

formation, It is dark gray to black on fresh feagture and



vlate IV

The Barrel Springs formation in Barrel
Springs canyon. The broken arrow on the right
points to the impure limestone member., The
left arrow points to the fossiliferous shsale
member.



Poeslils appear in mosit eases on fresh frocture

m

g an ipon ruﬂzmmmﬁ. L owhieh weathers to linondte. The

better speclimensg are preserved as molds and costs. The best
locelity Lor collecting is in the eXposures of the shale
momber on the north slope of Barrel Springs canyon about

one-half mile ecast of Berrel Springs.

Pouna of the Berrel Springs Pormstion

,,,,,,

The following is & list of the feuna gollected by

th

writor from the Borrel Springs formations

Orthis tricenaris Covrad

Qrihis deeiviens 8ve. DOV
Plectambonites angulatus sp. nov.
Orthoceras spe. ind.

o

Remonlenrides sidens gp. nov,

Isotelus glsas DeKay

sotolus spurius Spe. N0V,

Pive of the seven Torms vhich are rresent in ths
Touna of the Barrel Springs formation are either identicsl

oop

with or alﬁwwlg related to specles of Trenbon asge,



Correletion with streta Blsevhere

Due to the peucity of the fauns of the I ar*@l

o formation and also incomplete informatlion concerning

grdovician faunes of Trenton age in the vestern United

gtates, it iz Lrpossible to correlate it with strata else-
ile

vhore in the west, FHozue assizgns a Trenton age to the uppers
A3 ».‘J L e

moet part of his Pogonlp foroation. It s possible thet the

T

Barrel Springe fomation is contemporasnecus with some papb

o

of |

&

Hazue 's upper Pogonips although no releted specie

oeEpur in connon abt bobth lotallibiesn

It is also posslble that the Barrel Sorings fore

P

m&ti@m is the eguivalent of some pert of the uprer Slmpeon
¥
L2F
formetion of pklshomas Although no gpecies occour in
gommon ot these two loeslities, there ore two op three

specles vhich sre distantly relsbed.

ACENOWLADGEVENT S
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valuable sugcestions.



Deseriptions of Speecles Cocourring in the Hasourks PFormaticn



PRYLUN Coelonterata
OLASE  Hydroamedusae
ganrr  Stromatoporoidea Hicholson and mrle

GENUS  Beatricea Billings
Beatpricen sp. ind,

secording to Poerste, the divisions of the genus
Beatrices are mede entively on the basis of external

charscteristics,. Specimons of Beatrices gollected by the

inzourks Pormation have been reerystallized

weiter from the
to such an erbtent that the more delicste festures have been
obliterated. In lacking externsal ornamentation, the form

resenbles B. undulets cylindricn Foerste. In one or bwo

specimens, however, there are deflnite transveree markings

which are apparently growth linesy these markings do not

Fis)

soocur in Be. undulatas cylindrica. The prosent specinens
oocur as erect columnapr growths, frecuently bronchede There
is & central £illed cuartz arca with an sverage dlameter
of Brmm. The walls asversge sboul 3mme in thlcknens.

Horizon snd locallty: UMazourks formation,

at the Hlbow in lezZourke canyon, Iayo mountains, Cslifornis.



SURFIVIIY Onideria

OTAa58 anthonozn

BROLASY  Tebrscoralls Haeckel

PAMILY varhrentidae #ilne Eduards and
Beine
IENUS Strepbelasma Hall

{7 )stroptelasma sp. ind,

¥he specimens which sre guestionably referred to

this genus may be representebtives of the gemus &

since the celyx is not preserved. In the appesrance of the
septa on the outside of the cup they compare somewhab

favorsbly with Streptelasms frofundwa (Conrad); the septa

are about 45 in muber. Corals are rare in the Mezourks
formation; only two specimens vhich preserve the general

form have been colleocted,

PHYLIR  Behinodepmats
GLABE Rlastoldes

Protoblastoides Bathew

PAUTLY Blastoidoerinidae Ratherp

gems  Blasbtoldocrinus Billings

4

E&aa@a doerinus eﬁfa%afl deng Billiing

Blastoideocepinus carcheriedens Billlings, fecl, Surv, Qsnede,

1@5}@9 e }"ﬁg 7%:‘?1" 1,3 Finse 1&*1'50
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Pragmental calyxes showing the apiesl plate with

’qu? 3
“4«?)
yﬂ.:
v‘?‘?’
!

L

et
Pt
=3
&

most of the brachiocleg distinet, the del
dorsal oup, zre very abundant in the Mazourks formation.
The spocimons have been flalicned and digtorted by compression
end demaged by weathering. Only one gpecimen shows clearly
the five trisnguler deltold plates resembling sherks' teeth,
and the Tive ambulszers with the sixbeen brachioles distinet.
The apiecal plate is dfinitely ster-shaped,
Heusurements

vidth of emallest specimen o Rz W
width of leargest specimen , , Blme
WAdkh of average specimen 25mn .

'Horizon and locality: Chazy of the islands of
Hontreal, jéeus,; and Bigard,; Caneda, - Valoour island, New
York; Hagourks Cormation, $ mile south of the Lesd cenyon

trail in Hazourks canyon, Inyo mountsing, Californis,

CLASE  COrinoidea Hiller
Crinoid fragments

Urdncid Tragments, espeeclally slems, sre vepry
asbundent in the Magourks formaetion. Two opr bhres income

z‘cf“?'&‘e‘.u“ e to

plote calyres have boen Tound which are too fv

identify. 4 portion of an anchor has also been colleected.,
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11 gell structure,

PN

s
X

&

oblitoration of the in



to peceyatallization. The moye minote structure hin
lavpely obscured, bubt some specimens preseprve it remerksbly

welle The opening left by the cystiphrapgmes was obgepved Iin

only a Tov zoecia. Only aboub o third of the s
junction bebtweon the zoecia are veeupled Ly mesopores. o
apanthopores have boen cbgerved.
Horizon end localitys; Blasck River of Goocdhue and
Dakotsa countles, Hinnesots; Magourks formation, Inyo

mounteing, Culifornia.

-

U8 Cheemotopora Eichweld
{7 YChagmatopors spe inde

gne specimen of an anastoncse Lryozoan oblalned
from the Hagourks formatlon lg so pecrystalllzed that the
goeeis cannot be recognized with certalnty.

Horizon and loeality: UMazourka fopmatlon, below

the 1lbow in Mapourka canyon, Inyo mounteins, Oalifornia,

oy



CLASS Brachiopoda Dumeril
HE Heotronata Descher
SUPERPARILY (Oraniacea laagen
PARILY granidae King

GEEIA Granis Hebziunsg

Granin spe ind.

Three {ragmentary brachial valves of o Crania
have been collected from the Wazourka forwation. They are
rounded in shspe snd possess vwell=delined grovth-lines.

gne shell has o dlaneter of llmm.

URDER © protrenstn Beescher
SUPERFANILY orthaces teleott and Schucherd

FREILY githidae vooduward

SUBFAKMILY  Orthinae Schuchert and COooper

GRUTS grithis Dulman
grthis minisculus spe DOV,

Shell small, semieoval; sldes gentiy convex ov
concave just below the gardinal extremitles, gently cofie
verging for about one-hsl{ the length, forming a broadly
prounded curve laterally asnteriorly, the anterlor margin

vanig gently convex,., Uidth afl@@ﬁicl@ valve of cobype

Trmne Vealves equally convem, the brachial

Llmme ¥ 1o



~21-

velve is uniformly convex, with a powy Talrly distinet
mosisl sinues extending the fMll length of the shoell, 7The

podiele valve is uniformly convex, with s small portlon at
the cardinel sngleg depressed:; the uvmbo is large, broadly
gonvex, and appears Lo overhang the hinge line a 1ittle.

The surface is marked by twenty simple rounded i

ey
%«J

dasbiong

{3"}

& 3
averaging three plicstions Lo ﬁmp > millimeters at the
snterior mersin. Internal cheracterlstics unknouns

fhis species resembles (rihis euryone Billings,

s

from the Qanadian beds of tusbec, exsept that 4t has fewer
plieations, the mesial sinue in the brachlal valve is narrov

i

snd distinet snd exbtends the entire length of the sghell,

anyd the brachisl valve is not flebt. Qe ponderions Hell and

alawk@, from the Canedisn beds of Tmebec, has fewer plications
the i@mgﬁﬁ and bresdth are about egual, the wmesiasl sinusg does
not oxbtend the entire length of the ghelly and the brachial
velve is not flst, Its closest relation sesms L0 be U.

lourentis Billings. In the deseplption gi

however, no mention is made of a mesial
in relative convexity of the valves is greater whem in
Ce l&mﬁo&&i than in the speclies hepe dessribod,.

sorizon and loealitys Hazourks formstilon, sbout

o

'? ecanyon trail in Maszourke

47

one=nolf mile below the

ganyon, Inyo mountains, Cslifornia.



PARILY Piectorthidee Schuchert and Cooper

ILY Plectorthinese fchuchert and Cooper

ORNTS plectorthis H2ll and Clerke
Plectorthis masourksonsls spe DOV

Valvos oubeoually convex, the pedicle valve a
1ittle more so than the brachisl, the latersl mesrgins are

stralght or s8lightly incurved, rounding anterlorliye. Ouibline

semioval to subguadpates the hinge line a little less than

&

the oreatest vidth. The width of an sverare specimen varies
o i} &

£
%

from 1¥mme ©0 18mn., lenpgth from 16mm. to 1%mne, Torming

]
s

1%
F‘

ration of breadth to length of approximately 1:l, the breadth

in some cases being 1 to 8mm, greaster than the length.

The surface of bolth valves is marked by 18 to 20 primery

b

nilicetions, subsnpuler o rounded, ivcressing to asbout 356
& # e E e )

2

at the anterior mapgin by bifurecation & to Bmm. from the

»

) P Y . . . ] . oy g g y &
beask. Ususlily one mipor and less prominent plication is

&

added in this manner to each major plication, frequently

&

two, varely none, o example of implantation wes ceen.

7

At the snberior margin there ore & to & plicetions to dum.

In the brachial valve & shallow but falely distinet

mesiol sinue extends from the besk, ususlly broadening

an

anberiorly. In front of the cardinal sngle on elther slde

is a flab, deprossed ares,
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The pedicle vulve is gently convex, with a slight
flatiening ot the cardinal angles, and the suggestion of &
low median fold. Umbo flatlened, miﬁﬁuﬁh@ beak not
perceptably incurved; the foramen is trisngular; the cardinsl
area is concave, sbout lwmm,. deops. The &%ﬂ@l% sears are

vague in the specimens sl hand, but

seem to foprm =
subelliptiecsl sres, extending anteriorly from the reglon of
the besk sbont one«fifth the lenglth of the shell; the come
ponents are not essily distingulsheble bub there is & faint
me~isn rigde ézﬁ&m@in* ozt of the length. In the interior

of the pediele walve the plicatione sre clearly observed
extending from the anterior margin almost to the cardi el area.

This is the most common species in the Hazourie

formation. It is closely relsted to Plectorthis exfolistz

{Reymond )y from the lower Chazy at Valeour, New York, except
that the bifurcation tekes plege regularly in all the

Hazourke spocimens. Pe vhitfieldi (H. He ¥inchell) has o

longer and more complex muscle impression. P. jamesl (Wall),
from the Cineinunstisn beds of (hio, is considerably longor

than it is wide, and it slso hes a tendeney towards plbbosity

in the brechial valve, ns well as a grester mmber of plie
ﬁaﬁi@nﬁ ieh bifuroste near the anterior mergin, ¥o spoeclmen

exemined ghouve the quadrate rusele scar of P. scovelll

{uilieor), also from the Cincimnatian beda, A very distant

pelative, Dalmenella hamburgensis {ruleott), is found im



g‘}

o

o

ormation, in

the Lead canyon

%ﬁm%@wﬁ~:mMﬁmz&mEmm

Valves subegually convex, the pedicle velve only
o little more convex than the brachisls outline tronsversely oval
to submadrate, lateral margine shtraight, rounded snberiorly
¢ E | s o ¥

sblv convex on the antericor mapging the hinge line
g e ¥ i

le less than the grestesd width of

of both valves IV to 885

ney 4engbth 11 te 15 =

ratic of breadih vth of asbout 535. The surflace of

both valves is marked by 20 te 22 primary, subrounded

rimary rlications which

*?:5

from the posterior ﬁ@ the anterior mergin to from 40 o 40

&

plications at the anterlor sapging in most csses one plication

some cases bwo and not infrequently three are added in this
manner; there is parely any dlstinction in promincnes st the
anterior mergin between the primery

&

At the anberior margin there aspre feour plications

£

The bpachlal velve is evenly convex with a shallow,

aistinet mesisl sinue exbending from the beak the entire
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lenzth of the valve, greatly widenling anterlorly.

In the pedicle valve the umbo is high, sloping

egually in all directlonsy o slig nt flattening st the cardinsl
anzlesy the besk ie not perceptably lnocurved; the caerdinsl

ares ls narrow, the grestest width Deling Bum.; foramen

trivngiler. The mmscle scars in the vaelves exemined form an

irdistinet, very small, %W@l to gsubtriasngelar impression,

ahout drune from ﬁh@'r@gimm of the beak.

This specles is falrly comon in the Hazourks

Pformation. It differs from Plectorthie mezourksonsis fr&m
the same A@ﬁmﬁtiﬁﬁv in the ratio of breadth to length,

belng congiderably wider than longs sliso in having s grecter
number of ﬁ@@ﬁnﬁmﬁﬁ‘ﬁliaﬁﬁiﬁﬁﬁg and the fact that these
plications are ag prominent at the amt&%iww margin ss the
primery plicationsy and in having e wider foramen and a
considerably smaller muscle impression. The specimens ab
hend show no evidence of the gﬁ%@wﬁity in the beachial valve

shown in P. Jawesi (Hall), from the Cincinnatian De

They have fewer snd nore prominent plications than P.
kenksnensis {teChesney}, from the Hichmond of Illineclse.

P neglecta {(Jumes), from the Haysville of Ohlo, has very

naprow grooves between the plicetions. Vo nesr relatives of
r, pabtulus have been lisied f“@% any formation east of

Tiiinoic.



Horigon and localitys Nasourks formstion, in

Hazouris ocan

sn oneshslf mile below the Lead sanyon trail,

S - T FU o B B e
Inyo mountains, Jaliforniae

PHYLUE Holluses

CLASS Feleoypoda

BRDER prionodesmaces Hall
{seotion saxodonta Meumayr)
BUPERPANILY Iuculacen

FAEY

954 Otenodontidae Dall

SENUS Chonodonts 8xlter

Ctenodonta hamburgensis {(Laleott)

Tellinomya henburger

pla veleott, Q.

vﬁt&?@ng ‘ﬁ, lﬂg%% 7}“’# #?Eg"g W@O 31, gi{?ﬁf. E,Q 15’314

Ctenodonta hamburgensis Ulrieh, Geol idnnesoba, 3, phs &,

15‘%%@, Tie %3@5& Tk a 4, fiétﬁw i’.}lg 0L

%
I

Two specimens fron the Kazourka Tormation agree

well with Chtencdonts hapburcensis {(taleott) from the Pogonip

off Hevadia. The Pine concentric strise vhich

indlicate. The smooth, gllisten]

=ht have beeon due teo the state of preservation.

5l rey mrel oot ey Wi o
wene st hand shov no such nroperty. The "Searcely

pereeptible padisting strise” ope also cbpent in the



e S50

£

apecimens from the HNesourks formation., Ulrich observed
o 1lsel: of the bbove charscteristies in his specimens of

¢, hepburgensis, from the Trenton shales of Himmesobo.

e makes the following statomenty
%nespeeting the generiec poeition of the shell there
mey be some doubt, beoeause we have es yet no knowledge
of the interior. Nor does the speeles Tit very well
into snmy of the sections into which the genus has been

divided, Certaln 1t is that 1t is not very closely

pelated to any of the numerous spocles deseribed.

ful
e

Perhups it is most lilke Ce @ﬁﬂﬁii“, with whieh it
also assoclated, but it will be distinguished readily
enough by its shortor and rounder [Or, fuller umbones,
and more dlstinetly stristed surfece,”

Horizon and loeality: Upper part of pogonlp

group, Nevedsj Hazourka formation, sbout one-half mile below

the Lesd sanyon trail in Mazourke canyon, Inyo mo unbaing,
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SLass Gastbropoda

SUBCLASS

Streptoneura Spengel

sspldobrenchia Schuelipper

1 Bhipidozlosse Troschel

PANILY  Pleurgtomsrldae A'0rbigny

¥
¥

GENGs . pleurctonaria Sowerby
Pleurptomaria sponsa Billings

Pleurotomaria spongs Billings, Geol, of Cansds, Pal,

FOSep Ve ‘?ﬁ; 3.@5‘6‘, The s

Specimens of this %ﬁéﬁi%ﬁ fwam'ﬁm@ Hmzourks
formation @wﬁﬁﬁﬁﬁﬂﬁ&ntﬁ Billingsts description in everything
sxcept the surface markings. The marfage @f the present
specimens is finely striasted in & definite pattern. On. the
lower whorl there are sbout three fairly prominent stristions
in two millinetors, with innmgerable fine growth lines
between. On the uprer vhorls only the aém&m@mﬁgi ﬂ%?im@'

ean be observed, and they sre present about bten in Zmm,.

the

h lines and the ornamental strise curve sharply
boek and Decome btangehbial to the glit band. The goners
form resenbles Holopeay, excent that there ig o definite

re of the lover vhorl which

conver sllt band on the outor &

graduslly becomes concealed on the upper vhorls. %o

specimon has tho sperture complete, but a more or less oval



shape is suggosted.

| Hessurements
iidth 15mm.
Heipht 3B
JAdth of 8lit band 1ederme

Apiesl angle 80 degrees, plus op
minug & degrees.

Tn ¥Wirkts feunsl listfrom the present formabion

gog included o Pleourobomaris which was referred Lo

Pe lonensis valecobt, of the upper ¥Pogonip of Uovedse, A1l

gomplete plouvrctomapids in the writer's colleetion distinetly

belons to Pe sponsa, None of them sagpest the strong revole

ving lines of P. lonenslg, the aplesl angle is sharper, and

the 2lit band on the outer whorl is less keel-like,
Borizon snd loeslity: Chapy of Yeble Fead,
Hewfoundlendy moderstely rare in the middle and uwpper parts

of the Vazourka formation, Inyo mouniains, OCalifornia.

5
faied
:

=

S
£pe

g9

Formobons Ssliep

Boraoboma 2D« 10

oo badley voathered specimens of
been collected from the hezourks formetion, The apleal
angle ie sbout 12 degrees and the width at the base iz asbout

18mme There is an obscuvely=-defined slit bend; no ornamentation



e Lo e nine

subrourndied

e o A - g o i iy e s iy & e o, F oy s s
Hlbow in Mazmourks canyon, Inyo mountaine, Oslifornia.

GENGS  Idospirs Uirich snd dcofield
E@ﬁ-@ﬁ R z‘?m i.&é&n

In the uprer part of the ¥ Zo mvks Pormation

casbtropods are numerouns. nfortunstely they are poorly

pregerved, usnelly aring sg merkings on westhersd

surfsces. One specimen of Liocspira is sufficliently intact

to show e part of all the vhorls and {F
whorls are anguler and there is a sllt band present on the
outer edge of the lower vhorl. Yhe spirve is lov with an
angle of asbout 150 auwraa

Hopizon and loecallby: Hezourks formetion, 2t the

Elbow in Hamsc

urka conyon, Ingd mountalns, Californis.

Foorhalidee de Foninek

Baplurites Lozuer

Baclurites {9) subsonulsbtus (uslcoobt)

Ne Ve Se B60ls S0P Ves :3,

alures suban
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"t‘

1884, De 2, ple 3,'3 }.“:‘gugiﬁ?«a

e wwuaim0n@ of Haclurites {%) subspooulstus

{valecott) colleeted from the Eazourka formetion do not

show surfesce mariings.

gestropods are very conmon in the Hagourks formation,

and this fact is hoelpful I8 recognizing the formation elee-
vhers than at the type loce li%ya 9he state of proservabtion,
however, is very poop, The gastropods are ususlly pre-
sorved as merkings, frequently faint, on westhered surfaces,
and sxcepl in rare instances hsve not been observed on
fresh Tracture.

Horizon and loeslity: Upper Pogonlp, Hureka
district, Nevada; Nasourks formablon, in Faesourks canyon

snydn trail end the Hibow, Inyo

Mountaine, California.

melurites sp. ind.

A4 very levge and fragmentary Haclurites occurs in
the wrlteris collection from the Hazourks formation. The
width of the specimen is sbout P6mm. There ape shout three
and am@n&&lg whorls presepved, and the spire is very low,

Horizon and loealitys Hazourka fopmstion, in

mezourks canyvon just below the Rlbow, Inyo mountelne,

colifornia.
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Teoehonematidee 2ittel

111X

SIHHTIR Tpoolignems

Saltar

Trochonema 8p. inds

pne poorl
boon collected from the Bazourks formation. Both the spire
and the sperture have been destroyed, meking specific
identificstion impﬁmmihla, but many of the exbternsl charstw
ters of the lower whorl have veomasined intact. The lower
vhorl is 1l8mm. wide and 4.5mm. high, with o strong keel on
the uprer snd lower merging, and a less dlstinet »ib a2 little
above the niddle, The whorl is traversed by many Cine growth
strine whiﬁh curve baclkwarde on the upper and lower sides.
Although the aperture is not distinetly preserved, it appears

to be subquadrate in outline. The spire had zn aplesl sngle
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CLASS Gephelopoda

ORDER Fautiloidae ¥ittel
AURGRDER Holochoanites Hysti
Group Endoceratida Hyalt
PARILY  Fndocerstidee Hysbt

GENUS Endoceras Hall
Endoceras

“ndocoras proteiforme ¥aell, Pal. of Hew Yorkm v, 1, p.

208, ple 48, £iz. 1, -- Foorste, Jour. Sel, Tob. Denison

%I?%Zli%%, Ve 3‘3{}* :‘ngﬂgzm e 2:2{}@, il 221, éﬁiﬂﬁ,%ﬁﬁ, ““@X’ﬂhﬁﬁ

and Shimer, He Am. Index Fossils,

figs. 1839, 1240,

wor full synonymy seo Ry Se Bascler, Bull. 98, U.8.0.4,

gne fairly good speecimen of this specles was found
in the hezourks formation. The large tepering sirbunele hag
vithetood vesthering better than the rest of the specimen
and stands oubt in comperatively bold reliefls & transverse
gsecbion of the sopba iz thus presented end the funnels cen
be made out with some certeinty. Tho specimen is not come
nleote and has been deformed; the original cross-gecbion
wag probably eireular but is now elliptiealj elso,
recrysiallizebion has obliterated traces of the endocones.

There are fragments of other straight eephalopods



Bl

presont in the fauna whieh m % be raeferred Lo the game

gems, bubt the m&t@ria& is tma‘ymwriy pregerved to identlly.

Horizon snd loselity: Hid@dle grdovician ot
viddlevilie, Lowville, ote., New York; Hazourkas formatlon,
ono=-holf mile belov the Lead canyon trail in Hasourks
gsnyon, inyo mountains, Celifornis.

PHYLUR apthropoda

grustaces
Trilobits taslch

Opisthoparia Beecher

Agephidee Burmelipier

GENTE - Lloydis Vopdes
Lm@*ﬁiﬁ ohanlobud 9D DOV

Sephalon » 1@mmraﬁﬁly gonvex, broedly rounded
anteriorliye. Glebella long, oblong, most elevabed opposite
the eyes end gently sloping dovaward %o the mﬁﬁ&?iﬁﬁ maprsing

gides subepspallel, front margin gently rounded; occipitel

R

Pursoy somevhiot indistinet in the type specimen, but
sppearing o extend in a straig “ﬁ line across taa rlfbﬁlln.
Hyes lurge, sbout one-half as vide as the g&m&@&l&, CPEDCOTI-
tiform, citueted very near the glebells and cbout halfu: 8y

between the posterior and snterior margine.

i

The thorax iz & 1litile longer than the cephalon,



with a distinet axiasl lobe sboub tvo-thirds ss wide ag the

[

pleural lobes, and divided into elpght smooth segments, The
gegmenbe sppear to oxtend laeterally into short, blunt epines.

The pygidivm is rather long, subrounded o sube

trisnsular, with o welledefined axisl lobe which is sbout
0 - 4 :

2y

helf es wide as the pleural lobes and extends slmost Lo the

there is no trace of sepmentalion.

Hensupements of Holobype
Granidium

Length 15mne

Distance of eyes from post.

o ot s AL W o 3
marsin of plabellae
By g

Thopax
Lemsth 1Guume
w3d4th 18rune

#4ath of axial lobe Bt

1lovdis obselotus is closely related to

(Billings, but it differs in heving the eyes

S

L3 -

lonpatug differs from obgeletus

-gloge to the glabella.

mainly in heving small eyes situsted well away from the
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glabellae

Borigon end localitys Hazourks Tormgtion, sbout

g
ot
3
&
&
§_-!aa!
o
b
el
ﬁ}
&
)
fok
°
o
oy
@
[ 3

cead canyon trail in Hagourka canyon,

SUBFAMILY Asaphinae Raymond

RN Isctelus Delay

Izotelus gisas Dekay

Isotelus g

rpas I

vy Annsle Lycewn Nat. Histe New York,

1y o= ‘ﬁlﬁmﬁk@:g o0l e

A

1, 1824, D. 176, pl. 12, fig

seller, Geol, Surv, Hew Jersey, Pal., 8, 1903, .

102, ple 14, fips., Gy7. == Raymond, 4un. CoP. g,

‘?, l@iﬁg Tha i%:ﬁ‘! Xﬁl# 1%@ fi‘ﬁ;%b igiﬁgﬁ

For fMll syoonemy 500 He S gﬁ&ﬂﬁl@?p Pulle 98, T8 . 4.4,
o B s g

& Tres cheel fron the Mazourks formebion is

sigas. The palpebrpal lobe sppears to
be less than Bmme from the posterior margin of the cephslon,
arxi the gensl spine projects asbout Omm. posterlor to the
region of the gensl angle. In front of the palpebral

lobes the facial suture describes a broadly rounded

gurve, The outer portion of the free cheek, which



-

jg prolonged into the genal spine, is more convex than
7 o B # .

the inbernsl part and iz separeted from iU by 2 welle

defined Purrow, Seversl fragmontary eranidias snd pygidls

whish ocecur in the writerts collection awre also referrced

Hopizon and locality: WHohawkisn end Clneinnpatizng
Yo G and Onnaday Wezourka formation, at the Blbow in

Wazourke cenyon, Inye mountains, Californie.
o f 2 2

Izsotolus Leta Raymond.

&

Asaphuis bets Raymond, An. (or. Huse., Ve ¥I1, no. 1,

1210, pe 6%, nls. 18, Tize, 4=7,

it

Taotelius boba B

ond, Anne Coals HouBesy g lggﬁLﬁa ﬁé%?j,

}31& i;%:y fﬁ«.fﬁn gv

Reymond found some smell pyglidis =t Ceown Folnt
and various other Chezy losalities which he called Isotelus
beta. The following is his description:

pyeidium brosdly rounded, with a nsrrovw, depressed
border., gﬁia.ﬂigmg extending back to the horder. |
Paint snmulabions spe observable on the axis, and there
are traces of rlbs on the pleuras.”
Teter he Tound 1iftre pymidia vepy abundant at MeCulloch's

sugar bush st Chezy, assoclisted with eranidie and

froe chooks of a corresponding size:
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- ol i . I DU . 3 et 4 P . .
The pygidia are loss broadly bordered end the genal spines

are shorber and less Platbened than In T. plsbyme

nabus. The name bets iz therefore retained for the

present, The thorax is unknown,
In the Hazouphka formation seversl pygldia have been Tound
shich correspond very well to the above deseription. They
are, however, somewhat lsvger. In one case = pypidium is
found associsbed with e free cheek and part of a glebell=n.

Tn snother cese a portion of a thorax iz preserved with

two pyoidia. 411 the specimens have been obscured %v

wealhoering.
Hopigon snd locslitys Ghasy of Veloour Eﬁﬁ%ﬂﬁ
and other l#cslities, Wew Vork; Hazourks furmation, at the

mibow in Hagourks csnyon, Inyo mountaines, Celifornie.

Two frogmentary spocimens of iscteliform eranidis
have been collecten from the Wazauyka formation. Althoush
badly weathered, they differ greatly in shepe from Isctelus

gizas Dekay, from the same formatlion,
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Bumngtus sp. inds

sgments of Bumsstus have been colleched

R S s
¥ the wrd

W

sourks formation. Ib is probable
that more than one species iz represonted, Onse specimen
shows elght thoracic segments and most of the cranidium.

Porizon and looslitys Nesourks formablon, Inye

movntains, Gelifornia,

ORDER  Proparia Beecher
FAMILY Encrinuridse Angelin

OERUS  Enerinurus Komrlich
Encrinurue hastuls spe nov,

grenidiun subelunste in outline, the anterior
lateral marpins more or less regularly rounded, with the
posterior marzin broadly sinuous, and the posterior exe
tremities bluntly subbtrisngulew. The faclal sutures origl-
nate in front of the genal angles and pass oblicuely Torward
and around the oyes, intersecting at the anterior merglin
at points a little nearer together than the bresdih betveen
“the eyese. Eyes small aﬂﬁ-p@emﬁnemt, gituasted on conlesl

protubepanees fairly cluse to the glabellas, The glebelle 1s
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mpominent and is geparaiad From $he £40

s

checks by deen,

dopsal furrovs. The sides sre nearly psrallel for th

nosterior third of the lenglh, but converge slightly faprther
Porward. The anterior merzin is broddly rounded. There are

two peirs of proninent glsbellsp furrows shich curve pogteriorly
slightlys each furrov extends sbout one-third the

wiath of the glsbella. The neck segment is prominent, with
mesien spine, ond is separated from the glsbells DYy & we 13w
defined oecipital furrove.

The thorax consists of eleven sesments, The medlen

lobe is asbout ecual in le to the pleursl lobes and is

t1ly more conwex, with en incressed converity in the

fipel two op three sogments. The segments of the pleural

iobes end laterally in blunt spines which curve posteriorly

ab thelr oxtrenibies.

Ty, i a2
The pygidium ise

o subtriangulapr in outline, £lightly
longer than wide. The lateral mergins ere straight or slightly

convex, with the postericr exzbremiiy reunded or subtriangue-
lar. Tho axisl lobe is mumrrow, with tepering sides, btemil-
nating in the posterior margin of the pygidium and showing
sbout twenty sepments. There are twelve segments on the plenral

iobes, The snberior segments are direchesd laterally Tor a

B

short distanee snd are there defloeted pogteriorly through &
broad curve, dhe posierior dcflection of the ama@@@;iﬂg gog-

monte becomes more marked, until the twelfth pair extends



Heasurenonte of Cotypes

Oranldium Average specimen gmall specimon

1 Tax i o) Bl

T

E,,{@Zl{:ﬁ%i {%‘: (b

Length of pglabells

width of glebella

ThoPaR

Length : 8T .

#idth , 18mme 18w,
pysidium |

Length : 20, 10mm,

~idth ‘ 1zun, 10nzne

#

mnerinures trentonensis vsleott, from the Yrenton

of Neow Jersey, iz a swellier form with the pleurse of the

pycidium erising from alternating median sogments. H. hastula

mey be distinguished from He tubercnlosis Collie, from the

Tpenbon of New Jorsey, by having wmore pleurse on the
pyfidium, and also fewer annulstions on the median lobe .

Lo delioides Shumard, {rom the uvpper ledinan of Tilinoisg,

may be distinguished by its greatoer norber of segments {(24)

along the medisn lobe, and less muwiber of segments (8)

&

bl

along the lateral lobes of the pygidium. He. omericsnus,

from the Clinton of Georgia, has only six pleurae in

the pysidimn. H. threshepl Foerste, from the upper

&y




inan of Indiana, has seven laterel seg

pyzidium and the segments are narrvewver than the intervenling
grooves, Tubercules are also present on the medisn lobe.

Horizon and locality: Hazourks Tormation, =t the

#ibow in Yeszourka eanyon, Inve mountains, Oalifornisa.

Engrinurus octonariuve spe NOVa

]

Pycidium felrly conver, sublrisngulsr in outline,

length and Dresdth egusl. The lateral margine are ﬂ%rmihm%,

“«q

with the pos &&rA o exbrenity subtrianguler. The ulinl;laﬁa

#) lobes st the

is & 1ittle greater in width than the pleur
anteprior end of the pysgidium, bul it rapldly tapers pog~

teriorly @@ apout half the width of tho pleural lobes atb

ngmmemf@mmmagw The axisl lobe ghow: ten s

clearly, and there are ton or twelve more pesterior to these

whieh have been obsecured. dhore are eight segments in the

pleursl lobes. The anbtoerior semments sre deflected poss

T

teriorly through a brosd curve., 7The posterlor segments
exbend directly posteriorly. The rest of the pleurse are
troneitional betveen these v exiremes. Cephelon and
thoraz wnknowne

peasurenents of Holotype
‘Length Srite
width 10mme

sxial lobe at anberior pargin 4.
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]

FAGth of axisl lobe at posterlor me

oM H L s, b " h k2 " oo
vidth of pleural lobes ST -

nerdirnurae cobonarive differs from T. bhogbula

Phisrer, which is also from the |
&

- formation, in beluop
esqual in length and breadth and in only eipght pleurse.

— ».

B mm&?iaamu& Vigdes has gix pleuree on the pysidiun.

sk

Lo thrse %@%& Foerste has geven laberal segments on the

pyidivm and the segnents sre narrover than the intervening
groovess Tubsroules gre also present on the medisn lobe.
Horison snd loeslityy Uazourks formabtion, in lae-

zourks canyon at the Elbow, Inyo mountaing, slifornis.

GEYUS ugﬁ@@ﬁim@% slocum

Ovbeloides oallibelog spe NOV.

Fgﬁidiwm suboval to subtrisngulap, about as wide
as lomg, with e nerrow, welledefined median lobe and well-
defined side lobes. The medisn lobe is traversed by filve
furrows, forming five small segments with a sixth larger
gegment st the posterior extremitys The side lobes sre
produced in five pointed spines vhieh curve distally until

& 3 “

parallel to the exial lobe. The Tirst spine extends laterally
for ebout one-third ibe length and there is abruplly roun-
ded for the socond third, vhereas the last third is parallel

to the amisl lobe. The Fifth spine extends stralght baclwmards,



nbward and sround the pesterlior segmente

of the modiian lobe. The shape of the second, third, and
foupth spines is traneitional betweoen these two extremes,
The spinss are separsted from each other by desp furrous

whieh beoome lmr. wide at thelr exbremibties.

ovbeloides enlliteles difflers from (. mirus

Billinge, from the Chazg of Table Head, Nevfoundland, in
having fewer segments in the pygidiwn, and in having more

Sl i

pleurse, 1t differs from (s prisus

Chazy of Hew York, in having fewer scgments and in lseking
nodes slong the axial lobe of the pysgidium.
Horigon and locality: WHaegourks formation, st the

wibow in Hasourks canyon, Inyo mountains, CGalifornia.

PAMILY Chelruridae Saltoer
SUBVANTLY Chelrurinse Raymond

fonus Gepourus Gresn
Geraurng infregquens She NOV.

Gephalon broad, roughly cresgentiform, fours
tenths as long ss wide, Glabells only moderstely convedr,
expanding forwerd st 2 rete of lwmw, in Smm,. lengthe
Ghe front of the glabella is gently rounded; there are
three pairs of glabellar furrovsy the Tirst psir slopes

wosteriorly more than the other two poirs, and the second



w*‘éﬁu

peir slopes posteriorly only slightly, and the third pair
is shorter than the other two and appears o be Joined to
the oeeipltal furrow by faint longitudinel constrictions,
forming a third lobe roughly quedranguler in shepe, The lo-
pation is feint and not welledefined. The frontal lobe
constitutes & 1little less than che«half the entire imﬁmta
of the glabellas. The ovelpitsl furrow is nsrrov but welle
improssed. Oecipital segment narrow, =lightly elevated,
gurving & 1ittle anteriorly in traversing the middle of t
clabellas The fized chooks are weskly convex, increasing

siab in converity in the palpebral region., The gensl

ancles asre not clear in the holotype, but appear to be
produced laterzlly and posteriorly into chort, curved splues.
The eyes appesr to be smell, situsted hich on the cheeks, and
a 1ittle nearer the glabells than to the pwsﬁwﬁ&@w mepsin

of the cephslons. No surface characteristice shoun. Thora
and pygidivm uninown.

Bemsurements of Holobype

Length of cephalon

74ath of cephalon 27mr,
Fpont width of glabella S,
Resr width of glabells Smne
Length of glabelle B
Length of PQWﬁmE iobe S Brie

Geraorus infrecuens is rather closely related

t0 Qo bispinosis Raymond sod Barton, but in the latter the




wdien

o

glabellar furrows are neither so dis

ey

tinet nor g0 conbinulut.

O, misneri Foerste differs in having the third glabellar

furror "distinetly seperated from the ﬂﬁﬁﬁﬁd,yﬁﬁﬁ of the
elabella,® and also in having the ccelpital furrow
gonvex posberiorly where 1t crosses the glabelle., Ce

pleurexantherus Green doss not have the rapld forverd

expaneion seen in Q. infrecuens,

Horizon and loeality: Hapourks lopmabtion, in

Hazourks genvon at the @lbow, Inyo mountains, Califcenisa,
BUBPANTLY Pliomerinae Raymond
GEHUS pliomerops Raymond
Plicmerops barrandei{Billings)

dmphdion barranded Rillinge, Pal. Fosplis, 1, Geol. Surve.

Consds, 1065, pe 208, fics., 2772,b.

Plicmerops borrandel Baymond, Ann. for. Mus.,, ¥, 1910,

De T8, Tige Yo

Kirk reported the presence of plicmerops nevedensis

{ alcobtt) in the beds of tho MHasourks fomalion. The prosent
apecies is very sbundent and is undoubtedly the species to

which Kirk had reference. The folloving ie Billings's

original desceription of P. barrandel:

1

"Head moderately convexy glagells guadrabe, o 1litile



i

narrower behind then in fronti sides stral
gepaprsted from the checks by the narrov welledelined
dorsal Purrows, neek segment with a tubercule in the
middle; neel: furrow exbtending all acrose; two glebellar
Purrowe on each side extending one-third acrossj

snterior lobes equal to half the vhole glebelle, and
subdivided by two short obligue furrows polinting inverds
and bockwards, situated halfway Detween the anterior

line snd the anterior angles, and nea? but not eutling the

front meryg a gmall pdt in the middle of the front

marpgin is visible on casts of the inteplor, The eves
appear Lo be small and sibuated opposite the posterior
helf off the socond lﬁ%é, and & 1ittle lesvs than onow
third the length of the head from the side of the
glabella.

“pysidium moderately convex, axis conical, with six
gsegments (the last one trlsngular, terminating in en
agute point, and heving a rudely semicireunlsr pit just
shove the middle}; sidoe lobes with five rlibs on each
side, all ez %@@ﬁgmw begyond the margin and terminatir
in flatieneod pointed spines. The lsst two ribs are
perallel with the sxls; the next two diverge = 1ittle but
are still o little parsllel; the three anterior palrs

diverse mope widely, the anterior boing at right



angles to the azls for about hell the length, the ountur
half curved &ﬂﬂk&%?ﬁwo In some spoecimens the anterior
ribe are broszdly curved, for the inner half. The spinose
terminations of the ribs are separasted from each othepr
about the width of the rib. The length of the pygidium,
messuring to the tips of the spines, is g 1ittle morve
than half the width.

“The supfsce appesrs Lo be Tinely tubercular.”

& comparizon of this gpecios with the descrpiption

amd 1linetration of Pliomerops bsrrandeld (aleott), from the

Pogonly of Wevads, bringe to light only obscure diffsrences.

The first glsbellar furrovw of P. nevedensls may be, an
nrobobly is, the eguivelent of the anterior oblicue

depression of P. barrandel. Fron ialeottls restored illuse

trebion, it would seem that this forrov was not scluslly
observed to cut the front margin of the glabells. Also, the
fragmentary condition of his materisl was mentioned in

naleott 's description., It is probable, sinee so many of the

spocimens of p. barrandel from the Hazourks formation clearly
show the arrestment of the first glabellise furrow before

reaching the marping and in all other resapds rosenble P.

nevadensis, that saleott e species ils synonymous with

Te barpandel.
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Ho pyszidis were reported in asssoclabion with the

specimens from Neveda, Seversl chapacteristic pygidla have

been Tound In ﬁﬁﬂ@%i tien with the srecimens from the

ﬂ

Bamonrks Fornebiole

@

tye Chagy of Cucbeg: Folnd

¥

Horizon and 2@&ml

Rich, Table Head, Boone Bay, and other locallitlies, News

fond

foundland; this is the most abundent trilobite in the
Magourks formetion, occcurring al nearly all loecslitles,

Inyo mountsine, (allfornisa.

SUBGLASS  Buerustaces Kingsley
SUPHRORDER Qsiraceds Tetreille
FARILY L&g@rﬁ&%ii@&w Jonesg

GENTS QQWQWﬁi is Roualt
Leperditia bivia ihite

Teperditis bivis “hite;, Reps V. 8. Googr. Surve test 100th.

z!%@i’idmy ‘é“’.tg :},E’:Q?* e E}ﬁﬂ }'3:@# 3«! fiﬁﬁv! ?ﬁ;ﬁw i o L«lﬁ&ﬁt’

Ue 8o Geole Supve Hon. SLE.M@J%:! Ta e

several specimens of Leperditis bivis hite have

been scollected Prom the Hegourks Tornmation. The my@s@m@@ of
tuo l&y@é pores abt the ventral border of the right valve
which thite mentioned in his originel deseription has nob
beoni obgorved in the specimens at hand, but t&is is probebly

due to the fact that the borders have been somevhat obecured
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and the lasterally flabtened antorlor ond posterior borders
are very prominent in the bebter pr »WVWV@@ specimens, The

smarabively smooth. The eyoe tubseoule he

i‘ﬁ

4

Horipon and loealilys Type specimens from Schell
greck range, Wevada; Upper Pogonip, Bureka district, Hevadas

3 % 5
Ka gl

tazourka formablon, ab the ¥

Toperditia nana Jones

Lepoerditis cancdensis, ver. none Jones, (eol.

, e fi{”zga g}gg?iggg.ﬁw

Leperditia none Rayomnd, Anne. Cor. fuse, 7, 1813, p, 204,

For full synonymy see Q. 5. Bassler, Bull 92

Two smell specimens colleected Trom the Hesourke
Pormation agree well with Raymondts description of

Leporditia nana, although no illustrebions of the specles

wore availsble. In the Mamourke specimens neo msecle sears
or oves spots have been observed. The height of th shell is
vory little greater st the back than st the front. Dinensions:

length Bmme, helsht Imme Le nons Jones differs from L. bivie



shilte, ulb ka Tormation, in beling

a maen smadlier z slightly
Zad da ’
differont shape.

il

Horizgon and locality: Cunadisn beds of Greenville,,

cbeg: Chapy of Valeour Island, New York; Mozourks

Pormation, in Hagourke ganyon =b the Blbow, Inyo mountains,

radlifornia.



Deseriptions of Species Qoecurring in the Barrel Springs

Pormation



Bolluaseoides

OLASE nrachiopods Dumeril

protronsts Boeoohor

SUPPRPANTLY Orthseoas valeott apnd Schuchert
ALY gethiidae voodward
SUBPARILY (rthinse Zhhuchert and Cooper

GEwIs Grthis Dolven
grthis btricenarls Qonrad

grthis tricenaris Conrsd, Froc. Aced, Het. Sei. FPhilsdelnhin,

F adio $h. 8

1, 1843, D SED w *wgis};}.ﬁ;, Pale Hou Wf@}.’}i'! 1‘2 1549 g D li:fl,

E‘v. 4

Dle G2y Lige 8, w==inlcobt, Hon. Us S. G000l 3urve, O,

For full synonymy sec R. S. Bassler, Bull., 92, U.8,MW.H.

several more oy less fragmentary specimens of Qrthis
tricensria Conrad from the Darrel Springs fopmstion show
hotween 35 and 40 sirple plications on both valves. Yo
grovih lines sre preserved. In some specimens of the

o 2

brachisl valve a felint mesial sinus is presgent.

-3

Horizon and locality: ‘oller says that this foem

ve indienbes & lower Trenton horizon in ¥

G JOPBeYS

rogonip of FHevedaj Darrel Springs
Tornati on, in Parrel Springs canyon about one~hall mile

enst of Borrel Springs, Inyo mounboins, Culifornia.



e

grihis decipliens 8pe DOV

Shell transversely oval in oubtline, wider th

a1 long,
with diveprgent sides. The greatest width is ot the hinge.
The widbh of the brachial valve of the gotype at the
hingo is 1Omwe, st the spberior margin the width is somes
what lesse. The length is Smm, The brachlel velve 18 10w
derately ard undformly convex, with 2 nerrow, Indistinct

esisl sinue extending posteriorly from the hinge area for

B

about halfl the length of the shell, The eard inwl ares is

NErrove The @ﬁ@?&@@ is marked by from 22 to m& simr lﬂ

rounded plies %i@ﬁs, At the anberior mﬁr*im ?%ﬁww ape ﬁ%?@@

ixf

plies imnﬁ to tww millimeters. Pediele valve ond imt@wmui

Qh&?du%ﬁ?ﬂﬁﬁi@% BOENCT e

grihis deelpiens ﬁ&ff@f% fﬁmx Os imwi@ui% Ao ymond

from the Chazy of Hew York, in locking s broad depression

towerds the anterior margin end also in having a very naprow

eardinal ereas It differs Crom (e minisculus Phleger, from
he liszourks formetion of the Inyo mognbtaing, Cslifornia,

in having & gveater number of plications per unite widih at
the anterior mergin., It also lacks the distinct end conti-

muous nesial sinue of ¢. minisenluse Tt differs from O,

euryene Billings, from the Cansdisn beds of lmebee, malnly

S

in the convexity of the brachisl vulves, and 2180

Jate
i3
fersd

heving fever plications.
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Horizon and loecalily: RBarrel Springs formetion,
in Barrel Springs canyon sbout one-half mile sest of Barrel

Springe, Inyo mountains, California.

SUPERPAMILY Stophomenages Schuchert
PARILY Strovhomenidae Hing

SURPANMILY  Asfinesguinse Sehuchert

GENTS rlectamboniter Pander

Plectombonilos sngulaebus sp. 0OV

Shell subguadrate in shape, usually vwider thaon
‘l@ﬁ@# with & palr of lateral pointed projections at the
hinge line. UHeasurements of an sversge specimens width
at midelongth limme., width ot hinge ares Blmm., longbh 10mm.
Suprlage fiﬂ@ig striasted, with three to four plieuations Lo
one millimeter at the anterior margin. Pedicle velve
evenly convex, but gently srched aslong the m@ﬂi%ﬁ line from

hesk to fronty beak very smelly Gelthyréum, known only from

emall but comperatively vwides (¢n the inbterior

ralve bhe mazcle sceaps form o Bi-lobed sres

2Lly elevabted speas Jach

divided lopgitudinally by =&

lobe is long and slender with an abruptly rounded enberior




Plectsmbonites arvmletus 4ifers Trom

P. curdsvilionsis Pherste, from the Trenton of Xenbucky,

in not having & thichkening near the anteprior and lsteral
marzing, in having less crescenticeshaped mascele scaps,
and in having fever strise per unite widths It differs
from P. Sericeus {Sowerby) mainly in hevinc no slioenation

»

in the prominence of the strise and in beling some

ot larger.

Horizon and loealitys PFolirly comoon in the Barrel

formation, in Barrel Springs canyon one-hnli mile

oast of Borpel Springs, Inyo nountaine, Cslifornis,

PHYLIH Bollusca

i

OLASS Cephalopode

SURCLASE Tebrabranchistas Qwen
QRDER Hontiloides

FauILy  Ozthoseratidee H'oy

GERUS Orthoceras Breyn
Qrithooceras sp. ind,

A smuell, badley weathered Orthocerass wes collected

from the Baerrel Springs formation, Only the general outline

a

of the ghell snd sivhancle is preservedy the sivhungle prolects

Torwerd from the shell auiﬁinm, but this iz probobly due teo

Aifferentinl wosthering, The reconstructed length of the

aneeinen is Z0mm., and in thies length it widens to a



o S v

dinmebor of 4mm. 4About Bmum. of the posterlor end of the

shell is not oesupied by the siphunele. No surfsce mariings
can be observed.
Horizon snd locelity: Bearrel Springs formablon,

wre ganyon sbout one-hslf mile east of

in Barrel dpri

Barrel Springs, Inyo mountainsg, Galifornia.

PHYLUER  Arthropoda

CLASS Crustacen

SUBCLASS Trilobits taleh
CROER ﬁpiﬁﬁh@@awi% Bescher

Remopleveidee Chrda

Remopleusrides Portlock
Remopleurides occldens ope. Nov.

Cronidium rather strongly convex, snberier margin
abruptly elevated; width of the neck segment and also the
portion of the eranidiwm in front of the eyes a 1itile more

then half the widith between the eyess The faglal suture

o

n of the

originates abt or very near the posterior mar
@al@%h&&l lobes and ecupves upvard end outwerd around the
lobes in the form of é half oval, sund there proceeds directly
forward to produce a gently rounded cgrve snterlorly. The
.@Q%ipitﬁﬁ faprovy is wolledefined and deeply inclsed,

tpaversing the cranidium in & sbraight line.
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The thoraz is & 1ittle wider than the erafildium,
rather strongly convem, econslsting of cleven sepments.
The axizl lobe iz vide and stends out in bold reliefy it
posteriorly to the pygidivm,. The side lobes
narrow, only slishtly convex,produced in pointed plourae

posteriorly.

The pyeidium is very
ag & dlstinet unit.
produced in two pairs of

a directly posterior directlon.

gne specimen shovs

Heasurements of Golypes

Granidivm Small
Lengzth
wEAth

#34%h in Tront of

pebral lubes

Thorex

Length

Lenglh
miﬁtiz

Remopichrides

B, cunadensis Billings, but it 4i

£

lackine glsbellar Durerovc.
ok

Avnrage
&t

B o

1ehe
e
iﬂ

e

small and rarely preserved
& pyzidium which

short spines curving sharply to

Loapge

13mie
10,

ens is closely releted to

is

fers in beinz more convex

Re mipsotrionsis 7éerste



differs from RB. oeclidens in having o more rounded orenidium:

and also the faecisl subture imm&ﬁ&a%a&y anterior to the
palpebral lobes is only slightly indented, vheressg in R.

cecidens it is well indented, R affinis Billings 4178

from R, oceldons in having the part of the ersnidium za&@rim%
to the oyes less guadrate in shape, with the sides sloping end

the front loss abruptly sounded.

Horizon and logalltys The most comryon trilobite
in the Barrel Springe formsbion, in Barrel Springs canyon,

inyo mountsing, California,
PAMILY = Asaphides Burncister

BUBFAKILY Asaphinae Haymond
GENUS Isotelus DeXay

Isotelus gipas Delay, 1024, snnele Lycewn Heb, Bleb. Hew

E@PE@.; 19 De 11\?@9 '5}3& 1;"3; fi{?w i; I}}..c E&Lfié@:# lw

wor fall oy monyny see Re Sa T%%&Ez&lm:’, Bull. 82 & UaBalalls

e degeription of Isobtelus gligas

;ara

veller says in h
from Hew Jersey thal the glabells iz cbscurely ﬁﬁéiﬁ@ﬁa
Two specimens from the Barrel Springs formation have

glabellas thet are fairly vell-delined posteriorly but not
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g0 well=defined snteriorly. The asnterlor border of the
granidium iz somevhat less broadly rounded than in the

specgimens from Hew Jersey. OUne of the distinctive features

<

&

of the specimoens from the DBarrel Springs lormetion iz the

gm
fﬂ-

presence of a distinet nipple-like protuberanse made at
the anterior margin of the eranidium vhere the faeclasl sutures
Mmoot «
The lobatlon of the pysidin varies with size.s
In the smell specimens lobatlon is ﬁis@in@%ﬁ and there is. &

gbion of semmentationy in the larger specimens the

lobation is less distinet snd the segmentstion ls entively

lackings in the largeect specimens bobth lobatien and

tation are entirely shesent,
The hypostoma ie 2 subcusdrate o suboval body,

lenticular in section, bteporing to two sbruptly-rounded

spine-like points, with a deep, widely rounded bmazml noteh
bebtween thems On the dorsal surfasce o distinet ridge

exbonds Trom the ond of the spines anterlorly to & point
8lightly forward of the buecal notehy the surlsece from the
ridge slopes zbruptly to the outside margin and more gently
inward to the buccal aress. Imecle scors small, round,

situsted well forvard from tle buseel notch.



Grenidium
Length
Hidih
idth posterior

Fyeidiun Small

viath Jdmme

Length Ormie

Hypostoma
wi4th
Length
Length of spine

Horigon and 1

Sor

Bawpel

Ay

conyoen about oneshalf mile east of Ba

mountaing, Czliforniss

Isotelus

Cephulon

sbruptly descending at

fiasttened border. The
t0 the front of the

aeial subture begins ab

ity

proceeds Lo

nalpebral lobes

short, wide, mently convex, end

wad and oub

anl3 o

s of plesiotype

I8 &

mapgin Slmine
Average Large

4»."?1‘1 11 L 3

17z

TR

G e
"
e
g
;Eﬁmp e

logslity: Trenton of Hew ¥York and

ings formation, in Berrel Springs

rrel Springs, Inyo

spurine spPe DOV

elih

ey

slightl

the margins or with e e

eyes

are laPge,

cephalon, moderately close together.

2 point well within the genal

wero
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Isobelus spurius is ﬁi%tiﬂﬁﬁ in the asbrupt




rounding of the cranidium antero-laterally: in othew

speeles this reglon is more ¢ leoss brosdly rounded, It

2

rosonb

this tegpect, and also in the sbrupt
descent of the anberior part of the ecranidium; the shsense

of a median pustule on the median part of the cranidiun,

howusver, excludes it from that genus, JTeotelus grurius
- ’ -
dirrers from L. iiz tus Roeymond, from the Terenton of

Obtawa, Onbario, in having larger eyes situsted fapther

forwapd, and elso in having o wider medlan lobe of the thorox.

Hoelzsen and loeslilys Barrvel Springe formetion, in

Barrel Springs canyon aboub one-hzlf mile esst of Barrel

w‘f’

Springs, Inyo mounbaing, Jalifornis.



