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Fig. 1. Ophileta complanata, var. nana 17

1. Ao upper view of a specimen, natural size, as seen lying in the matrix.

1 a. The same, enlarged.

1 b. Profile view, enlarged.

Fig. 2. Raphiktoma? kotuliformis 18

2. View of upper side, natural size.

2 a. Profile view of same.

2 b. Under side of same, magnified. [In the specimen, the umbilicus is filled with rock,

though its subangular margins are exposed.]

Fig. 3. Kaphistoma'? trochiscus 19

3. Upper side, natural size.

3 a. Profile.

3 6. Under side, enlarged. [The uniLilicns is filled with rock in the specimen, but its

margin is clearly seen.]

Fig. 4. CoNOCORYPHE KiNGii. Upper view, natural size 20

[The specimen is accidentally compressed so as to spread out the posterior extremities of

the cephalic shield more than is natural. Broken edges of the crust are also in

the figure wrongly made to look like small nodes at the ends of the segments of

the mesial lobe.]

Fig. 5. Paradoxides ? Nevadensis. Shows upper side of a part of thorax and pygidiuni 23

Fig. 6. Favosites (undt. sp.) 27

Fig. 7. Atrypa reticularis 38

7. Dorsal view.

7 a. Side view.

Fig. 8. Edmondia ? Pinonensis 46

8. Side view of a large specimen, natural size.

8fl. Opposite view of a smaller specimen.

Fig. 9. SpiRiFEa Pinonensis 45

9. Dorsal view, natural size.

9 a. Profile view of same.

9 b. Ventral view of same.

Fig. 10. Prcetus denticulatus 49

10. The glabella embedded in the matrix (enlarged two diameters).

10 tt. Pygidiuni, enlarged two diameters.

10 h. One of the thoracic segments seen in profile (enlarged two diameters).

Fig. 11. Dalmanites (undt. sp.) - 48

11. A monld of the pygidiniii.

11 a. Another specitneu of same.
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Fig. 1. PtYCHOPII YLLUJI INFUNCIUULUM 23

1. A longilndinal section, slio-wiiig the depth of the calice, with the unfundibuliform

plates, and appart'Dces of a columella.

1 a. An upper view of another sijecimeu.

1 6. A side view of a third specimen.

Fig. 2. CYATHOPUYLLUM Palmeri 33

View of upper side, showing the young corallites at places growing iu the luiddleof the

calices of the old.

Fig. 3. Favosites polymokpha ? ? . 27

Fig. 4. DlPHVPHYLLUM FASCICHLUM 29

4. A side view of a bundle of the corallites, imperfect at both ends, and showing them
to coalesce at intervals.

4 a. A longitudinal section of one of same, enlarged, showingthe wide inner area occupied

by broad, slightly arching tabulae (without any traces of a columella), and the

very narrow, outer vesicular area.

4 b. A transverse section of same, enlarged.

Fig. 5. ACERVULAIilA PENTAGONA , 31

5. View of upper side, showing corallites, natural size.

5 a. A transverse section of a few of the corallites, enlarged.

Fig. 6. Smithia Hennahii 32

6. View of surface, showing corallitos, natural size.

6 a. Transverse section of same, enlarged.

Fig. 7. Alveolites multilamella ^ . . 25

7. View of a flat, vertical, weathered section.

7 a. A portion of same, polished and magnified, so as to show the numc rous, thin, crowded

tabulae, and the mural pores; the latter being seen through thg transparent

calcareous matter filling the interior.

7 6. A transverse section of the same, showing the forms of the corallites, magnified.

Fig. 8. Orthoceras Kingii 47

Fig. 9. Orthoceras (undt. sp.) 48



U. S, GeoIExpl. 40 Parallel Devonian Plate II.

H.W. EUiott del- J.Bien jitii-.







P L ^ T E 1 1 1

.

Pago.

Fig. 1. Spiriper Utahensis 39

1. Au antero-veatral view, natural size.

1 a. Dorsal view of same specimen.

1 &. A side view of a smaller specimen.

1 c. A cardinal view of another specimen, showing area and foramen.

1 d. Cardinal view of the ventral valve of the largest specimen seen.

1 e. An antero-ventral view of same.

Fig. 2. Hemipkonites Cuemungensis, mr. aectostriata 3.5

2. View of ventral valve, with an oblique view of area.

Fig. 3. Spirifbr Engelmanxi 41

3. A cardinal view, showing area and foramen.

3 a. A side view of same.

3 b. Dorsal view of same.

3 c. An antero-ventral view.

3 d. A ventral view of another specimen apparently of this species.

3 e. Dorsal view of last.

Fig. 4, Spirifer argentarius 42

4. A ventral.view.

4 a. Cardinal view of same specimen, showing its low, strongly incurved area, foramen,

etc.

4 6. A dorsal view of same.

Fig. 5. Spirifer strigosus 43

5. View of ventral valve.

5 a. View of dorsal valve.

5 b. Profile view of same.

Fig. G. Atrypa reticularis 38

6. Ventral view.

6 a. Dorsal view of another specimen with finer stria).

Fig. 7. Productus subaculeatus ? 3G

7. Ventral view.

7 a. Ventral view of another more elongated specimen.

7 6. A cast of the exterior of a dorsal valve of same.

Fig. 8. POSIDONOMYA ? FRAGOSA 9-2

8. A left valve, tiattened by pressure between the laminae of shale, with the edges

about the beak incomplete.

8 a. A smaller right valve flattened in the same way, and showing indications of a small

anterior ear-like projection.

Fig. 9. Leiorhynchus ? quadricostatgs 79

9. An internal cast of a ventral valve, flattened by pressure.

9 a-b. Internal casts of two dorsal valves, somewhat compressed.

Fig. 10. AVICULOPECTEN CATACTUS 93

10. A left valve, somewhat enlarged.

10 a. Another left valve, natural size.

10 &. Aright valve, apparently of this species, enlarged about two diameters; much of

its pallitil margin being broken away.

Fig. 11. Spirifer (Syringothyris) cuspidatus 87

11. A cardinal view, showing the high area and foramen, and, within the latter, the

transverse septum and internal tube.

11a. Au anterior view of same.
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B'ig. 1. Zaphrentis excentkica 52

1. An oblique upper view, showing the excentric calice, with its margins broken away.

1 a. A longitudinal section of same, mainly as exposed by fracture, showing the very

broad tabulae {t) ; and at (v) the large vesicular space on the ventral side. The
points marked (s, s, s) show the lateral surfaces of the septa, which are marked
with curved strife ; while the points {g, g, g, g) show the surfaces of the septa

ground smooth; {I) is the fossula.

1 6. A dorsal view of the coral as seen with the epitheca worn or weathered off, so as to

show the edges of the septa divaricating along the middle of the dorsal side.

1 c. A side view of same specimen.

1 d. A transverse section of same, nearly at the middle.
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Fig. 1. Zapiirentis ? (uudt. sp. ) 58
.

1. A side view of a portion of the corallnm, natural size.

Fig. 2. Campopiiyllum (nndt. sp.) 57

2. A side view of a weatbered specimen, showing the edges of the septa (slightly too

wide apart), and the crowded, complex vesicular structure between them.

2 fl. A longitudinal section of the same, showing the very broad tabulae, surrounded by a

narrow vesicular zone.

2 6. A transverse section of same, showirg the dissepiments to be (at some places) much
more crowded between the septa in the vesicular zone than would be indicated by

the longitudinal section.

Fig. 3. Cyaihophyllum (Campophyllum 1) Nevadense 60

3. A much-weathered specimen (side view) showing the edges of the septa and dissepi-

ments, with an oblique view of the calice filled with hard calcareous matter.

3 fl. A vertical section of a part of the same specimen, showing the tabulae and vesicular

dissepiments represented by dark lines, as far as they can be made out. The dark

space above shows the very deep calice (with a nearly flat bottom) filled with

dark calcareous matter.

3 6. Is a transverse section at near the middle of the ccrallum.

Fig. 4. CYATHOPHYI-LUM SUBCvESPITOSUM CO

4. A specimen consisting of several corallites lying together in the matrix, with the

epitheca mainly removed by weathering.

4 «. A transverse section of one of the same.

4 6. A longitudinal section of a part of same.
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Fig. 1. LiTHOSTKOTION Whitneyi 58

1. A view of a mass of limestone including several of .the corallites, natural size.

1 a. Another view of same, showing the ends and calices of the corallites.

1 &. A transverse section of one of the same, somewhat enlarged.

1 c. A longitudinal section of same.

Fig. 2. Syiungopoka (uudt. sp.) 50

2. A side view of a fragment of the corallum.

2 a. Another view of same specimen, showing the ends of the corallites.

Fig. 3. Zaphhentis Stansburyi 54

3. A side view of an imperfect specimen, with the edges of the calice and the lower

extremity broken away.

3 a. An upper view of same, showing the septa, with the rtnuviuing portion of the calice

filled with rock.

3 6. A transverse section of the corallum below the middle.

3 c. A longitudinal section of the upper part of the same, showing the complex tabulae

and outer vesicular zone, the form of the broad bottom of the calice, etc.

Fig. 4. Zapiikentis? (Clisiophyllum?) multilamellosa 53

4. A dorsal view of a specimen denuded of its epitheca, and showing the divaricating

arrangement of the septa.

4 a. A view of the calice of same, with its margins broken away and its bottom filled

with rock.

4 6. A longitudinal broken section of same, showing imiierfectly the internal structure,

with the fossula on the right.
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Fig. 1. Orthis MrcHEUNi var. Nevadknsis 63

1. A side view of a large specimen. [Beak of ventral valve uot quite arched enougli,

and the height of the area of the dorsal valve not well shown, in this figure.]

1 a. A dorsal view of same. [Figure makes the cardinal area look too wide.]

1 6. A side view of a smaller specimen.

1 e. A ventral view of same. [Posterior lateral strise too straight in this figure and 1 a.]

Fig. 2. Hemiphoxites crenistiua 62

2. A ventral view of an accidentally distorted sjiecimen.

T'i.g. 3. Productus subhorridus 75

3. A side view.

3a. A front view of another specimen.

3 h. A ventro-auterior view of another example.

Fig. 4. Productus costatus?? G9

4 An anterior view ; the shell heing turned so as to show the irregularity of the costse

on the anterior slope.

4 a. A side view. .*

4 6. A ventral view.

Fig. 5. PuODtlCTUS SEMIRETICULATUS. ~ 69

5. View of ventral valvo.

/ <' >v o «. S
Fig. 6. Productus -Iveoi? ' v'. 67

6. An oblique side view of a large specimen distorted by pressure.

6 a. A ventral view of another specimen, with its ears and margins broken away.

6 b. An' external cast of the dorsal valve, with some portions of the shell remaining near

the cardinal margin, showing the thick marginal ridge, and a part of the cardinal
' process, with the small mesial ridge, which latter is divided near the cardinal pro-

cess, as in P. scahriculus.

Fig. 7. Productus Prattenianus 72

7. A ventral view of an imperfect specimen, with the ears and free margins broken

away.

7 a. A side view of another imperfect specimen.

Fig. 8. Productus semistriatus 74

8. An autero-ventral view.

8 a. A side view of same.
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Fig. 1. Spirifekina pulchra 85

1. Dorsal view of the original typical specimen,

la.' Ventral view of same.

16. An outline profile of same.

1 c. Au internal cast of the ventral valve, showing the slit left by the rostral septum.

1 d. A dorsal view of another very gibbous specimen.

1 e. Au outline profile of same.

Fig. 2. Productus Nevadhnsis 64

2. Ventral view of a specimen, with the ears broken away.

2 a. Cast of the exterior of a ventral valve of same species.

2 6. Ventral aspect of another specimen, turned so as to give a more direct view than

tig. 2.

2 c. Internal cast of ventral valve.

2 rf. A side view of same.

2e. A longitudinal section of a specimen with the valves united.

Fig. 3. PHODUCTUS MULTISTRIATUS 76

3. Ventral view of a rather large specimen, with the free margins broken away.

3 a. Side view of same.

3 6. Ventral view of a smaller specimen, with one ear and much of the margins broken

away.

3 c. Dorsal view of last.

3d. Side view of same.

3 e. Internal view of a dorsal valve, too much worn to show internal markings, but

showing the very abrupt geniculation of the anterior and lateral margins around

the flattened visceral region.

Fig. 4. Productus longispinus 78

4. A side view.

4 a. Ventral view, with ears partly broken away.

Fig. 5. Spiriferina (undt. sp.) 84

5. Dorsal view of a specimen, with lateral extremities imperfect.

5 a. Antero-ventral aspect of same.

5 6. A side view of same.

Fig. 6. Athyris subtilita 83

6. Dorsal view.

Ca. An outline i)rofilo of same.
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Fig. 1. Spirifer scobina 90

1. Dorsal view of a mature epecitnen, with the granules of the surface worn off.

1 a. Side view of same.

1 6. Ventral view of same.

1 c. A portion of the granular surface magnified.

Id. A cardinal view of a ventral valve, showing area and foramen.

Fig. 2. Spirifer cameratus? 91

2. Ventral view of an imperfect specimen.

2 a: Side view of same.

Fig. 3. Athyris Roissyi 82

3. A side view of a large specimen accidentally compressed.

3 a. Ventral view of same.

3 h. Dorsal view of same.

Fig. 4. Athyris? persinuata 81

4. An antero-ventral view, showing the profound sinus of the front.

4 a. A dorsal view of same ; a part of the shell being removed so as to show the

muscular scars.

4 1). Side view of same, with beak and contiguous parts broken away.

Fig. 5. GONIATITES GONIOLOBUS 98

5. A profile view of an internal cast, with the body-chamber broken away.

5 a. Side view of same.

5 6. Diagram of lobes and sinuses of one of the septa, natural size.

Fig. 6. Spirifer OPiMus?. A ventral view 88

Fig. 7. AVICULOPECTEN Utahensis 95

7. A left ? valve, natural size.

7 a. A portion of the surface of same, magnified to show the minute, crowded, concentric

strisB.

7 6. A mould of a larger individual in the rock.

7 c. A mould of a small right valve of apparently the same.

7 d. A cast of another specimen of same, differing a little in form.
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Fig. 1. MoDIOMOIiPriA ? OVATA 103

1. Eight valve ; tbe specimen being a cast of the outside.

la. A profile to show the convexity of same.

Fig. 2. MoDiOMOEPHA? LATA. An external cast of a left valvc 103

Fig. 3. DisciNA (undt. sp.) 98

3. Under valve.

3 a. Same, enlarged two diameters, and showing more nearly the proper proportions.

Fig. 4. Spii^ra Whitneyi , 102

4. A left valve of a small specimen.

4 a. An outline to show the convexity of same.

4 &. A right valve of a larger specimen,

4 c. A large individual apparently of the same species,

Fig. 5. Halobia Lomivieli. A slab of rock, with several imperfect valves, all being casts of the

exterior 100

Fig. 6. Arcestes Gabbi „.. , 121

(). A cast of the interior, side view.

6 a. Profile view of same.

6 i. An outline showing the lobes and sinuses of one of the septa from the umbilicus to

the siphonal lobe ; taken from Mr. Gabb's figure in the California Geological

Report.

Fig. 7. Clidonites l^^vidorsatus 109

7. A side view of the largest specimen in the collection.

7 a. Profile of a smaller specimen of same.

Fig. 8. EuTOMOCERAS Laubei 126

8. A side view of an imperfect specimen,

8 a. Profile of the same.

Fig. 9. Gymnotoceras rotelliforme Ill

9. Side view of an incomplete specimen,

9 a. Profile of same.

Fig. 10. Gymnotoceras Blakei 113

10 Side view of an incomplete specimen,

10 a. Profile of same.

10 6. A smaller specimen.

10 c. An outline of the lobes and sinuses, taken mainly from Mr. Gabb's figure in the

California Geological Report.

Fig. 11. Orthoceras Blakei ? Merely fragments of a cast, showing none of the septa 104
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Fig. 1. Trachyceras Judicaricum- '.
118

1. A peripheral or ventral view of au imperfect specimen.

1 a. A side view of same.

Fig. 2. Trachyceras Judicaricum, var. subasperum 118

2. A side view of an imperfect specimen.

2 a. A peripheral or abdominal view of same.

2 6. A view of the lobes and sinuses of the septa.

Fig. 3. Trachyceras Whitneyi 116

3. A peripheral or abdominal view of an imperfect specimen.

3 a. Side view of same.

Fig. 4. EcdiscocerasGabbi 128

4. Side view of an imperfect specimen.

4 a. A peripheral or abdominal view of same.

Fig. 5. ACROCHORDISCERAS Hyatti 124

5. Side view of a broken and somewhat distorted specimen.

5 0. A side view of a larger imperfect specimen.

Fig. 6. Gymnotoceras Blakei - 113

6. Side view of a nearly complete adult specimen apparently of this species.

6 a. A peripheral or abdominal view of same, showing the remarkable flattening of

the periphery.

Fig. 7. Arcestes? perplanus 120

7. Side view of a cast, showing no surface-markings.

7 a. A proiile view, showing the strongly-compressed form of the shell.
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Fig. 1. CucuLLiEA Haguei 234

I. Side view, magnified.
'

la. A line showing the natural size of same.
I 6. Au outline anterior view, to show the convexity of the shell, natural size.

Fig.2. Lima (Limatdla) ERECTA. A single valve, natural size 130

Fig. 3. MYOPHORIA LINEATA ? , J33

3. A specimen with the beak broken away, natural size.

3 a. The same, magnified.

Fig. 4. VOLSELLA SCALPRUM, VUr. ISONEMA , 132

4. Side view, natural size.

4 a. Au outline to show convexity.

Fig. .5. An undetermined bivalve (internal cast).

Fig. 6. Myacites (Fleukomya) subcompkessa 13G

6. Side view.

6 a. An outline to show convexity.

Fig. 7. Belemnites Nevadensis , 138

7. An imperfect specimen, with the lower extremity broken away. It also has a part

of one side broken out, so as to show the cast of the internal cavity for the recep-

tion of the x)hragmocone.

7 a. Is a section across the upper end, showing the form of the upper part of the internal

cavity.

7 b. An outline to show the compressed form of the guard near its lower end.

Fig. 8. Phragmocone of apparently a large Belemnite 131)

8 ft. Another view of same, with a part of one side removed, so as to show the deeply

arcuate septa.

8 1). Another fragment, showing the marginal siphuncle.

Fig. 9. Pinna KiNGii 131

9. A side view of an imperfect cast, retainiug portions of the shell.

9 a. Dorsal view of same.

Fig. 10. Myacites iNCONSPiCuus. A side view, magnified two diameters 137

,
Fig. 11. Myacites (Pi.eukomya) Weberensis 137

II. Side view of a specimen with the posterior end broken away.

II a. Anterior view of same.

Fig. 12. Spiriferina pulchra 85

12. A side view of a specimen, with the extremities and beak broken away.

12 a. A cardinal view of same, showing area and foramen.

12 b. 'An anterior view of same.

12 c. A dorsal view of another specimen, with imperfect extremities.

12 d. A nearly complete ventral valve, as seen embedded in the matrix.

Fig. 13. AVICULOPECTEN OCCIDANE0S 96

13. A specimen of left valve, with the anterior ear broken away,, natural size.

13 a. Another specimen of left valve, figure enlarged two diameters.

136. Another specimen, apparently of left valve, with posterior ear more acute.
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Fig 1. InoCERAMUS EHECTUS , 145

1. A side view of au internal cast of both valves, somewhat distorted.

1 a. Another small cast of a left valve.

Fig. 2. Inoceramus problematicus ? 143

2 a. Cast of a light valve.

2 6. A part of an internal cast of a form with a more pointed beak (partly dae to distor-

tion), possibly belonging to another species.

Fig. 3. Inoceramus Simpsoni. An internal cast of a right valve, with some remaining portion^

of the shell. Portions of the basal and posterior dorsal margins being broken

away 143

Fig, 4. Inoceramus (nndt. sp.), side view 144

4 a. A profile outline of same.









Pago.

Fig.^y. CUCULLiEA (Trigonarca?) obliqua , 148

1. Internal cast of a left valve.

1 a. Another larger one of same.

1 6. A cast of right valve of same.

Fig. 2. CoRBULA (cast in sandstone) 150

Fig. 3. Inoceramus erectus. An anterior view of an internal cast of the two valves partly 145

opened. Their lower margins are distorted, and probably were originally as

broad as indicated by the outlines below.

Fig. 4. Inoceramus deformis 146

j^j

"

' 4. Cast of a right valve, with a part of the anterior margin and beak broken away.

4 a. Another view of sariie.

Fig. 5. Mactka (Trigonella?) arenaria 154

A view of the exterior of the left valve.
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Fig. 1. Gyrodes depressa . 159

.,- 1- '. 1. Upper view of an internal cast.

1 a. Side view of same.

Fig. 2. Anchura? FUSiroBMis 1 160

2. External cast of a specimen with the apex of the spire broken away, and the outline

of the lip not clearly seen.

.c\ i/2a. A smaller specimen, with the lip and the extremity of the canal broken away.

Fig. B.^Cardium curtum : ; 151

. r^<j Left view of one of the largest specimens, which is an internal cast.

Fig. Sfa. Cardidm subcurtum 152

fS-''-
• A small specimen, right side view.

Fig. 4. Tellina MODESTA. Cast of left valve .' 157

V Fig. 5. Tellina ? modesta. Cast of a larger left valve, possibly of this species 157

Fig. 6. Tellina? isonema. Left view of a cast of exterior 156

vFifi^.' Cyprimeria? subalata. Internal cast of left valve 158

Fig. 8. Mactra ? Emmonsi. Cast of outside of left valve, two diameters. 153

/Ipig. 9. -Tellina (AkcoPAGiA)? Utahensis 155

\^ 9. Cast of right valve.

.^ 9 a-6. Two other casts of right valves, differing somewhat in form, but probably belong-

j

ing to the same species.

Fig. lO. OSTREA 140

^ 10. Interior of an upper valve.

N 10 a. Outer or upper side of same.

10 6. Interior of an under \'alve.

10 c. Outside of same.
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I^L^TE X^^I.
Page.

Fig. 1. Sph^rium ? Idahoense 183

1. A specimen consisting mainly of an internal cast, with some portions of the shell

remaining.

1 a. An outline to show the convexity of the same.

Fig. 2. Sph^rium rugosum 182

2. A rather small specimen, enlarged two diameters.

2 a. A larger specimen, enlarged two diameters.

2 6. An outline to show convexity, enlarged two diameters.

Fig. 3. Unio Haydeni 184

3. View of left valve.

3 a. Same view of a larger specimen.

3 b. Internal cast, showing an impression of the hinge.

Fig. 4. Unio belliplicatos 165

4. Left, side of one of the larger specimens.

4 a. Right view of a smaller individual of same.

Fig. 5. Unio vetustus 16

5. A young shell flattened hy pressure, with a part of the posterior broken away.

(Original type of the species.)

5 a. A large specimen, somewhat twisted over by oblique pressure, so as to hide the beaks.

5 6. A dorsal view of same.

5 c. A smaller specimen of same.

Fig. 6. Cyrena (Veloritina) Durkeei 167

6. A medium-sized specimen.

6 a. An anterior view of same, showing its unusually deep and well-defined lunule.

6 6. A larger individual.

6 c. A very gibbous, short variety.

6fl!. A dorsal view of same, showing the deep posterior dorsal concavity.

6 e. A separate left valve, showing hinge.

6/. A small, depressed variety, or possibly a distinct species.

6g. An internal cast, showing muscular impression, and the slightly sinuous pallial lin©.
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/^^ Page.

Fig. 1. CoRBUj.A Engkoi-vnni 174

/J ' ' ''I. A large specitneu, with a part of posterior extremity broken off.

Irt. The origiDal typical specimen, enlarged two diameters.

Fig. 3. CORBULA PYRIFORMIS 170

2. A side view of a rather distinctly ribbed specimen, with a portiou of its posterior

extremity broken away, natural size.

2a. The original typical specimen, smooth variety.

2 &. An anterior view of same, showing its very nearly equivalve character.

2 c. A very large, irregularly ribbed specimen, with the posterior extremity slightly

broken.

2d. A dorsal view of another specimen, slightly distorted by compression. It shows the

posterior dorsal furrow and the angle along the margin of each valve.

Fig. 3. LiMNJEA SIMILIS 191

3. A dorsal view, shovN iug aperture, enlarged two diameters.

3 a. An opposite view of same.

Fig. 4. Limn.s;a vetusta 191

4. A dorsal view, natural size.

4 a. The same, somewhat enlarged.

4 &. An opposite view of same, enlarged.

Fig. 5. LiMNiEA NITIDULA 181

5. Dorsal view, enlarged two diameters. [Inner lip not well shown.]

ha. An opposite view of same.

Fig. 6. Ehytiphorus priscus 175

6. View of dorsal side (type-specimen).

6 a. An opposite view of same, showing the narrow aperture, with a part of the lip

broken away.

Fig. 7. GONIOBASIS SiMPSONI 193

7. One of the typical specimens, natural size, with apex broken away.

la. A specimen without regular costa. • •

7 6. An opposite view of same.

7 c. A nearly smooth specimen.

7d. A costate and slightly nodose specimen, enlarged about two diameters.

Fig. 8. Melania? sculptilis 195

Side and aperture view, enlarged about two diameters.

Fig. 9. Melania ? subsculptius ;
perhaps only a variety of last ] 96

S'de and aperture view, about two diameters.

Fig. 10. Carinifex (Vorticifex) Tryoni 188

10. Side and aperture view, natural size.

10 a. View of upper side of same.

10 6. Under view of same.

10 c. A young, shongly costate specimen, with the apex much depressed, being the tj'pe

of the var. concava.

Fig. 11. CiVHINIFEX (VORTICIFKX) BiNNEYI 187

11. Side ard aperture view, natural size.

11 a. View of upper side of same.

Fig. 12. Ancylus undulatus 186

12. A medium-sized specimen, natural size, dorsal view.

12 «. An outline lateral view of same.

12 6. An outline lateral view of a larger specimen, natural size.



Page.

Fig. 13. Planobbis spectabilis 184)

13. A small specimen (under side view).

13 a. A profile view of same.

13 b. An upper view of same v

13 c. A profile view of a larger specimen.
*

13 d. An upper view of a large distorted specimen.

13 e. View of under side of same.

13/. An under view of a smaller specimen.

Fig. 14. Planorbis spectabilis, var. Utahensis 190

14. Upper side, natural size.

14 a. Under side, same.

14 b. Upper side view of another specimen.

14 c. Profile view of same specimen represented by fig. 14.

Fig. 15. Campeloma (undt. sp.) 181

15. A large, imperfect specimen, somewhat distorted (widened) by compression (lines

of growth too strong and too straight), so as to appear rather wider than natural.

15 a. An opposite view of same specimen.

Fig. 16. Probably the young of the above species

16 a. Another view of another specimen.

16 b. Another specimen, with the spire broken away.

Fig. 17. Campeloma macrospira? (young specimen) 179

17. A dorsal view.

17 a. An opposite view of same.

Fig.18. VlVIPARUS CONEADI? 178

18. An imperfect specimen from Bear Eiver, Utah.

18 a. A specimen from the original locality on the Upper Missouri, figured here for com-

parison.

Fig. 19. Pykgulifera humerosa 176

19. A large specimen, with the lip broken, so as to give an unnatural angularity to the

basal outline.

19a. Another specimen, with the apex of the spire broken off, but showing the form of

the aperture.
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INTRODUCTORY REMARKS.

This being a strictly palseontological report, any extended remarks on

tlie geological formations from wliicli the fossils described were obtained

are not expected, and would be out of place here. A few words, however,

respecting some points on which the specimens investigated throw more or

less light, seem to be necessary to a clear understanding of the palaeontology

itself.

Before proceeding further, however, it is proper to state here, that, in

order to give as full and complete an account of the palaeontology as possible

of the district explored, some collections brought from the same region more

than ten years since, by Col. J. H. Simpson, of the United States Topograph-

ical Engineers, while conducting a Government expedition through the same

country, have also been included. In 1860, the writer published, in the Pro-

ceedings of the Philadelphia Academy of Natural Sciences, brief preliminary

descriptions of the new species of fossils contained in Colonel Simpson's

collection, and soon after prepared, for that gentleman's report, more

extended descriptions and figures of the same. Unfortunately, however,

Congress failed to make the necessary appropriation to publish Colonel

Simpson's report. Consequently, the large amount of important information

contained in the same remains unpublished; and, as it is now extremely

improbable that his report will ever be printed,* at any rate with the

accompanying illustrations, it has been thought desirable that we should give

here descriptions and figures of the new fossils of his collection, now in the

* Since this was written and revised, Colonel Simpson's report has been pub-

lished.
3



4 PALEONTOLOGY.

museum of the Smithsonian Institution. In doing this, however, he has

been duly credited as the discoverer of each species, and the original types

have generally been figured, even where specimens of the same forms are

contained in Mr. King's collections ; though figures of the latter have also

been given, where better specimens than those first found have been obtained.

The fossils here reported on, evidently came from the following geolog-

ical formations, viz., Lower Silurian, Devonian, Carboniferous, Trias'sic,

Jurassic, Cretaceous, and Tertiary. The small number of Lower Silurian

forms are represented on the upper part of plate 1. Two of the Trilobites,

from Antelope Springs, House Mountains, belong, one to the genus Cono-

coryplie, and the other to the genus Paradoxides, or some allied group. They

are decidedly Primordial types, and show that rocks belonging to this ancient

period occur at that locality.*

The other Silurian forms merely consist of small univalve shells that

came from a gray, granular limestone on the summit of Ute Peak, Wa-

satch Eange, Utah. One of these is a small Opliileta, scarcely distinguisha-

ble from 0. complanata of Vanuxem, first described from the Calciferous sand-

rock of New York. The other two are lenticular, or much depressed forms,

with an angular periphery and a large umbilicus, and evidently belong to

the same formation, being nearly allied to forms found in beds of the age of

the Calciferous period, in Minnesota, Wisconsin, and Texas. From the

affinities of these fossils, we can therefore scarcely entertain any doubts that

the rock from which they were obtained belongs to the Calciferous epoch.

The Devonian forms in these collections are more numerous than the

Silurian. They are illustrated on the lower part of plate 1, and on plate 2,

and the upper part of plate 3. Those on plate 1, with the exception of a

small Proetus, to be mentioned further on, came from a light-colored argil-

laceous limestone about three miles south of Piiion Pass, Piiion Range, Ne-

vada, and consist of a small subglobose, undetermined species of Favosites,

Atrypa reticularis, a new Spirifer, a bivalve of doubtful genus, and fragments

of a Balmanites. It is possible that the last-mentioned fossil may be an

Upper Silurian species, as Mr. King found it in the lowest bed exposed at

the locality, and it seems to be quite as nearly allied (so far as its charac-

* See Proceed. Acad. Nat. Sci. Philad., Ap. 1870, p. 5G.

"
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ters can be made out from the imperfect specimens) to Upper Silurian as

lo Devonian types. The Spirifer, however, is veiij closely allied to forms

found in the Upper Helderberg (Devonian) limestones, at the Falls of the

Ohio; while the specimens of Atnjpa reticularis belong to a variety very

common in rocks of that age in the vicinity of Louisville, Ky., and in the

neighboring portions of Indiana. It is also worthy of note, that these fossils

were found quite abundant, weathered out of the matrix, and that they are

silicified and in all respects similar, in their state of preservation, to the

Upper Helderberg fossils, so common in the Western States mentioned

above. From these facts, it is highly probable that these Pinon Range fos-

sils came from a rock belonging to about that horizon.

The other Devonian fossils, figured on plates 2 and 3, came from an

entirely distinct rock from those mentioned above, and are more than usually

interesting, because they were found, with a few exceptions, in the formation

containing the rich silver-mines of the White Pine Mining District, Nevada.

They were all found in a dark-colored or grayish matrix, entirely different

from that containing the Pinon Station fossils mentioned above. Those from

the White Pine District consist of several species of Corals, Brachiopods, and

two species of Ortlioceras. Among the Corals, there are species that seem to

be undistinguishable from the European Devonian forms Acervularia penta-

gona and Smithia Hennaliii. The other Corals are an apparently new Alve-

olites and a Diphypliyllum* The Brachiopods consist of a small Productus,

at least allied to the Devonian species P. stihaciileatus, Atrypa reticularis, a

small Hemipronites, apparently undistinguishable from a New York Hamil-

ton (jrroup species, and several small Spirifers, some of which resemble Ham-

ilton Group forms.

The presence of the genera Productus and Smithia would alone be a

strong argument, in the present state of palseontological science, against the

supposition that these silver-bearing beds might belong to the Silurian, to

say nothing of the specific affinities of these and the associated fossils; while

the occurrence in the same beds of Atrypa reticularis, and the Acervidaria,

Smithia, and Ptychophyllum, with the specific affinities of the other fossils,

*The little Favosites and Gyathophyllum, represented by figures 2 and 3 of plate

2, are from a dift'ereut horizon in Arizona.
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furnish even a stronger argument against the conclusion that this formation

miffht belonof to the Carboniferous. Hence we cannot doubt that these beds

belong to the Devonian, and probably to about the horizon of the Hamilton

Group of the New York series.* Indeed, in 1860, on nearly the same evi-

dence, this formation, at localities a little farther north, was referred by the

writer to the Devonian, from the examination of specimens brought from

there by Colonel Simpson; though at that time this rock was not known to

contain silver-mines, f

The little Proetus, illustrated by fig. 10 on plate 1, probably also came

from near the same horizon as the Devonian fossils mentioned above, as it

is contained in a similar matrix quite unlike that containing the Pinon Range

fossils.

On the lower part of plate 3, a few fossils are figured together in a sepa-

rate division, because they are of a somewhat doubtful nature. They are

also from the White Pine District, and came from beds known to hold a

position between well-marked Carboniferous and Devonian rocks. All of

them, excepting the Spirifer, came from a black bituminous shale, asso-

ciated with some more or less arenaceous beds, beneath well marked Car-

boniferous limestones. The Avicidopecten (fig. 10) is very closely allied to

some western Carboniferous forms; and the little shell represented by fig. 8

also resembles Carboniferous species believed to be at least nearly related

to Posidonomya. The Brachiopod represented by fig. 9, however, is remark-

ably like Devonian species of LeiorJiyncJius, and hence would favor the

opinion that this shale is Devonian. The Spirifer represented by fig. 11

seems to belong to the common and widely-distributed Carboniferous species

S. cuspidatus, and came from a gray, subcrystalline, cherty limestone, above

the above-mentioned black slate, and was associated with some large Crinoid

columns, casts of an Orthis, like 0. resupinata or 0. Miclielini, and imperfect

specimens of a smaller Spirifer, apparently like the Devonian species S.

* These remarks on the Devonian age of the White Pine silver-bearing rocks
were quoted by Mr. Arnold Hague, in the Mining Eeport of Mr. King's Survey, 416,

(issued in 1870.) It is to be regretted, however, that, owing to the fact thatMr. Hngue
did not see the proof, several annoying typographical errors, in the names of the
fossils mentioned, were not corrected.—F. B. M., Sept. 29, 1874.

t See Proceed. Acad. Nat. Sci. Philad., 1800, XII.
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gregarius. The evidence to be di-awn from these few fossils would therefore

seem to be somewhat conflicting in regard to the exact age of these black

shales and cherty limestones ; but the first more probably belongs to the

Devonian and the latter to the Carboniferous.

Of all the collections tliat have yet been brought from this region, the

decidedly Carboniferous types are far more numerous than those from

any of the other formations. This will be more readily understood when it

is remembered that we have illustrated on the accompanying seventeen

plates, all of the known species of every age of which there are specimens

accessible, while the Carboniferous forms alone occupy plates 4, 5, 6, 7, 8,

and 9, with the exception of one Goniatite, of apparently the same age, from

New Mexico. These fossils consist almost exclusively of Corals and Brachio-

pods, and seem to have been obtained from two distinct rocks; that is, the

Corals, with a few exceptions, together with an Ortliis, a Hemipronites* and

Productus semistriatus, figured on plate 7, as well as a distorted specimen of

Produdus pundatus, and others of Fusulina, not in a condition to be figured,

came from a dark-gray and deep bluish-gray limestone, while the other

specimens came from a light yellowish-gray limestone. So far as has yet

been ascertained from all of the explorers of Utah and Nevada, these two

rocks have nowhere been observed to occur together at the same localities.

That they belong to difi"erent horizons in the Carboniferous series of this

region, however, seems to be evident, not only from their different lithologi-

cal characters, but also from the fact that they contain mainly distinct

groups of fossils. The specimens from the dark-colored beds came from

Pinon and Diamond Mountains, Nevada, Long's and Boxelder Peaks,

Strong's Knob, etc., Utah; while those from the light-colored beds are

marked, north of Moleen Peak, Egan and Mahogany Ranges, Ruby Group,

south of Railroad Canon, AVhite Pine Mountains, and various localities in

the White Pine District.

From the fact that almost none of the peculiarly characteristic Coal-

Measure species of the Mississippi Valley have been identified among the

species from the dark-colored limestones mentioned above, while there are,

* Imperfect speciuieus of this species were also brought from the light colored

beds at Fossil Hill, White Piae.
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among the specimens from that rock, fragments of an Archimedes, together

with imperfect specimens of Spiriferina spinosa* (both Lower Carboniferous

types), it is very probable that this rock belongs to the Lower Carboniferous

series. This view also receives some support from the presence, in these

dark beds, of a species of LitJiostrotion, a genus very abundantly represented

by one or two species in the Lower Carboniferous, but unknown in the Coal-

Measures of the Mississippi Valley.

When we turn our attention to the fossils from the light-yellowish Car-

boniferous limestones of Nevada, however, at the localities mentioned, we

find among them forms undistinguishable from Athyris suhtilita, Spirifer

cameratus, Froductus Prattenianus, and Spiriferina KentucJcensis-,'^ none of

which are certainly known from any horizon below the Coal-Measures of

the Mississippi Valley. Hence it is more probable that these lighter-colored

Carboniferouslimestones belongto the horizon of the Coal-Measures; though

I believe no beds of coal have yet been found associated with them.

Perhaps of all the collections of fossils that have yet come to us from the

Far West, there are none more interesting than those from the Upper Trias of

West Humboldt Range. The specimens from this formation in the collec-

tions under consideration are illustrated on plates 10 and 11, and will be

seen to consist of a few bivalves and some ten or twelve species of Cephalo-

poda. The occurrence of this formation in that region was first made known

by Prof. J. D. Whitney and Mr. Gabb, of the California Geological Survey,

in the reports of which several of the species here figured were illustrated

and desoribed along with others.

It is a remarkable fact that there should be at these distant western locali-

ties an immense series of deposits, containing so exact a representation of

the very peculiar fauna of the Upper Trias of Europe, as exhibited in the

St. Cassian, Aussee, and Hallstadt deposits. For instance, there are, among

the collections that have been by different parties found in these beds, the

following peculiar genera, especially characteristic of the rocks of this age

in Europe, viz., Halohia, Monotis, CassianeUa,f Trachjceras, Archestes, Clido-

* The specimens of these species in the collection, although recognizable, are not

in a condition to be figured.

t Mr. Gabb has described a species of this genus in the American Journal of

Conchology from this formation in Nevada.
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nites, etc., directly associated with the more ancient genus Orthoceras.

There have also been found in these beds the following species, closely allied

to, or possibly in some cases identical with, Halohia Lommehi, Monotis Sali-

narius, Ceratites Haidingerii, Archestes Ausseeanus, etc. There are likewise

known from this formation various other types of the AmmonitidcB, which,

like those found at tlie same horizon in Europe, are not true Ammonites, nor

Ceratites, nor yet Goniatites, as these genera have been restricted by late

authors, but new generic types, sometimes intermediate in their characters

between the typical forms of the above-mentioned genera.

It is evident, from the collections that have been already obtained

from this formation, that a rich harvest of new and interesting forms awaits

the collector who can visit this region under circumstances favorable to its

thorough exploration.

The species in the collection believed to be of Jurassic age are

illustrated on plate 12. The specimens of Belemnites came from the West

Humboldt Range, Nevada ; while all of the others were collected four or

five hundred miles further eastward, at Weber Canon, Wasatch Eange,

Utah, from apparently about the same horizon. It is barely possible that

a few of the West Humboldt species that have been supposed to be of

Triassic age may belong more properly to the Jurassic (Lias), as there

seems to be a great development of these rocks there, without a strongl}^-

marked division, so far as lithological characters are concerned, if we can

judge by the matrix of the specimens. At any rate, the specimens of

Belemnites from there are contained in an apparently undistinguishable

matrix from that of the Orthoceras and other Triassic fonns ; while Mr.

Gabb has described from that region an Ammonite (specimens of which I

have seen in a similar matrix) that seems scarcely distinguishable from the

European low Liassic species A. hisulcatus.

The species figured on the lower half of plate 12, from Weber Canon,

have been placed together in a separate division, because some doubts at

one time existed in regard to the stratigraphical position of the bed from

which they were obtained. *

* Since this was written and th« plates arranged, Mr. King informs me tbat be

lias found this rt»ck to be, as I had from the first believed, of Carboniferous age.

—

F.

B. M., Nov. 29, 1874.
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The Cretaceous fossils of the collection, as will be seen by plates 1 3,

14, and 15, are all merely casts of bivalves, excepting two species of Gas-

teropoda. Exclusive of the two species of large Inoceramus, represented

by fig. 3 of plate 13, and fig. 4 of plate 14, which came from a different

horizon near the eastern base of the Rocky Mountains, they are all from a

light-yellowish sandstone, containing beds and seams of brown coal, at

various localities in the region of Coalville and Bear River, Utah. The

specimens yet obtained are in a bad state of preservation ; but, as far as

can be determined, they appear to be very nearly if not quite all distinct

from the Cretaceous species yet known' from the Upper Missouri country.

Taken collectively, this group of fossils presents much the general

fades of the fauna of the series in California, referred by Professor Whit-

ney to the upper part of the Cretaceous of that State, under the name

Tejon Group. Yet, after careful comparisons with the figures and descrip-

tions in the California reports, I am not fully satisfied that any of the

species are positively the same ; though in some instances they n;ay at least

safely be regarded as closely-allied representative forms. With the excep-

tion of the two or three species of Inoceramus, the genus Gyrodes, and per-

haps Anchura, they present, so far as their characters can be made out from

the specimens yet brought in, just such a group of forms as might be, with

almost equal propriety, referred either to the Cretaceous or to the Tertiary.*

The presence of the genera mentioned, however, would, in the present state

of palaeontological science, exclude them from the Tertiary and place them

in the Cretaceous. The fact, too, that they are all marine types, while all

of those yet collected in this great internal region of the continent, from

well-defined Tertiary beds, are terrestrial, or fresh- and brackish-Avater

types, would confirm the other evidence that these light-colored coal-

bearing sandstones of the region of Coalville and Bear River really belong

to the Cretaceous. Indeed, I arrived at this conclusion in 1860, while

investigating Colonel Simpson's collections from this formation.! The fact,

however, that all the collections yet brought in from this formation contain

* Siuce this was written, Dr. Haydeu's party have also brought in, from these

Coalville beds, other decidedly Cretaceous types of fossils,

t See Proceed. Acad. Nat. Sci. Philad., Ap. 18G0, p. 126.
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no Ammonites, Scaphites, Baculites, Raniifes, Turrilites, Hdicoceras, or any

of the numerous other types generally believed to have died out at the

close of the Cretaceous period (excepting . the very few forms already

mentioned), would appear to indicate that this formation was deposited at

near the close of the physical conditions most favorable to the existence of

t^'^pes of life peculiar to the Cretaceous epoch; and hence that it belongs to

some of the latest, if not to tJie latest, deposits of that period.*

The fossils from the Bear River fresh- or brackish-water strata, and

those from later and undoubted Tertiary beds, have been illustrated

together on plates 16 and 17. The species from these different horizons

might more appropriately have been separated on distinct plates ; but this

could not well be done without arranging the figures on three plates; while

there are not quite enough of them to be so distributed. Those from the

oldest upheaved brackish-water beds associated with the light-colored

marine Cretaceous sandstone already mentioned, at the Bear River locality,

are Unio priscus, U. helUpUcatus, and Corhicula JDurJceei of plate 16; and Cor-

l)ula Engelnianni, C pj/riformis, Limvtcea nitida, liliytipliorns priscus, Campe-

loma (Melantho) occidentalis f , C. macrospira, Vivlparus Conradi, and Pyrgu-

lifera humerosa of plate 17.

This fonnation seems, at Bear River, to be associated with the Creta-

ceous sandstone of that region in such a manner as to give the impression

that it probably immediately succeeded the latter in point of time. It is

evident, however, from the striking contrast in the fossils characterizing the

two formations, that marked physical changes had taken place here between

the deposition of the last of the undoubted Cretaceous sandstones and the

commencement of what appears to be the oldest Tertiary, since nearly or

quite all the fossils found in the former are marine types, while those of the

latter are fresh- and brackish- water, or, in some few instances, perhaps terres-

trial forms. This strongly-marked change in the fossils in passing from

the Cretaceous sandstone below into the fresh- and brackish-water beds

apparently above, and the close affinities of most of the species in the latter

* Later persoual examiuatious of these beds at Coalville, atul the equivalent

niariue Cretaceous strata at Bear Eiver, as stated in Dr. Hayden's Report of 1872,

have satisfied me that this formation, at the former locality, represents probably nearly

the whole of the Upper Missouri Cretaceous series.—F. B. M., Nov., 1S71.
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either to foreign Lower Tertiary species or to living forms, are the grounds

upon which Dr. Engelmann and the writer, in 1860, referred these estuary-

beds to the Lower Tertiary.

One of the species found in the Cretaceous sandstones at Coalville,

Utah, certainly agrees very closely with Corbula piriformis from the later

estuary beds at Bear River, as may be seen by comparing fig. 2, plate 14,

with fig. 2 a, plate 17. As the specimen from the sandstone, however, is a

mere cast, it is not possible to make a very satisfactory comparison. It is

also worthy of note here that there certainly is a species in the latest Cre-

taceous beds of California {Corhula alceformis of Gabb) that agrees very

nearly with our C. pyriformis from the Bear River estuary beds. Indeed, I

find very little in the figure or description of the California species to distin-

guish it from some specimens of G. pyriformis var. concentrica. Most of the

specimens of C. pyriformis are more coarsely and more irregularly ribbed

and furrowed than is shown in Mr. Gabb's figure; but the specimens vary

nmch in this character, some of them being nearly smooth, as in fig. 2 a,

plate 17, while others are regularly ribbed, as in fig. 2, or irregularly so, as

in fig. 2 a, and there are all conceivable intermediate gradations. As Mr.

Gabb, however, only figures one specimen, it is not possible to make an

entirely satisfactory comparison; though his species is most probably dis-

tinct from ours.

This similarity of a few of the forms in the upper coal-bearing Creta-

ceous beds in Utah, AYyoming, and California, with species in the estuary-

beds in the Bear River country, and the general conformability of

these formations, together with their association at the same localities,

and the non-conformability of the estuary-beds with the later Tertiary,

might suggest the inquiry, whether we ought not to carry up the line between

the Tertiary and Cretaceous here, so as to include the estuary-deposits in

the latter.

This suggestion would certainly appear to receive some support, from

the fact that some of the vertebrate fossils collected by Dr. Hayden, appar-

ently from equivalent estuary-beds at the mouth of Judith River, on the

Upper Missouri, were regarded by Dr. Leidy as belonging to Cretaceous

types. Supposing that the change from marine to fresh- and brackish-water
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conditions in this region had taken place a Httle before, instead of exactly at,

the close of the Cretaceous period, this change alone would be amply suffi-

cient to account for the destruction of the marine Cretaceous forms. Still,

this would not account for the paucity of strictly Cretaceous types here

through a considerable thickness of marine sandstones below, nor for the

striking Tertiary and more modern affinities of several of the forms in the

estuary-beds above.*

While willing to admit that facts may yet be discovered showing that

some of the brackish-water beds so widely distributed in this internal region

of the continent belong more properly to the Cretaceous than to the Ter-

tiary, I still think, from all the light we now have on the subject, that the

Bear and Judith River fresh- and brackish-water deposits represent the oldest

Eocene Lignites of the Paris basin. At least, if they are Cretaceous, there

is little or nothing in the molluscan remains yet obtained from them to sup-

port such a conclusion, f

The probability is, as I have elsewhere remarked, that, as the continent

was rising, toward the close of the Cretaceous epoch, the Rocky Mountains,

in part at least, existed as islands in the Cretaceous Sea. Still later, as the

process of elevation continued, considerable areas that had been occupied

by the sea became at first partly isolated, so as to form bodies of brackish

water, that gradually became fresh-water lakes, as further elevation com-

pletely isolated them from the influx of the sea. In the deposits formed in

these waters, we might natui'ally expect to find, at the base, brackish-water

types, and, further up, wholly fresh-water forms, just as is the case in the

beds referred to the Tertiary in that region.

Whether this change from marine to fresh-water conditions was exactly

contemporaneous with the close of the Cretaceous, and the introduction of

the Tertiary epochs elsewhere, perhaps we shall never know; but that it

* For iustance, compare Corbicida DurJceei (fig. 6 a-g, plate 16) with G. antiqiia,

Ferrussac, and C. Forbesii, Desbayes, from the Lower Lignites of the Paris basin, as

well as Pi/rguli/era humerosa (figs. 19 and 19 a, plate 17) with the so-called Melania
armata of Matheron, from the same horizon at the mouth of the Rhone.

t These remarks were written in 1870; since that time, however, additional facts

have come to light, as already suggested, rather favoring the conclusion that these

Bear River estiiary-beds may belong to the latest Cretaceous.—F. B. M., "Nov., 1874.



14 . PALAEONTOLOGY.

corresponded in the sequence of geological changes here to that event

seems probable.

In the vicinity of Fort Bridger, Tertiary deposits exist, apparently of

later date than the Bear Eiver beds that have furnished the fossils men-

tioned above. So far as yet known, these Fort Bridger beds contain only

fresh-water and perhaps terrestrial fossils. From this formation, the fol-

lowing species, figured on plate 17, were collected, mainly by Colonel Simp-

.son's party, viz., Limncea similis, L. vetusta, Goniohasis Simpsoni, Planorhis

spectabilis, and P. spectahilis, var. UtaJiensis; also Unio Haydeni, figured on

plate 1 6. So far as known, all the species from this formation are distinct

from those found in the Bear River deposits; and only one species, Planorhis

spectahilis^ is very nearly related to any species found on the upper branches

of the Missouri.

A few fossils in the collection, from the region of Fossil Hill, Kawsoh

Mountains, Nevada, show that thei:e is there an exceedingly interesting

Tertiary formation. These fossils are in a beautiful state of preservation,

and contained in a white, soft limestone, or indurated marl. Not a single

one of the species yet known from this formation is identical with any of

those hitherto discovered in any of the other Far-Western Tertiary deposits.*

They are all fresh-water forms, and consist of the following species, viz.,

SpJicBrimn IdaJioense and S. rugosum, figured on plate 16, and Carinifex

Tryoni, C. JBinneyi, Goniohasis sculpfilis, G. suhsculptilis, and Ancylus undu-

latus, figured on plate 17. The species all being new, and the rock not

having been seen connected with any of the other Tertiary formations of

that region, we have no means of determining its exact position in the

Tertiary series ; though it is probably more recent than either of the other

formations from which fossils are figured and described in this report. It

will probably yield a large number of new and interesting fossils to who-

ever may be able to explore it thoroughly.

As it has been thought desirable to give as full and complete an

* At the time of writing the above, I had overlooked the possible identity of the

species 1 have described under the name Goniohasis sculpUUs with Melania Taylori,

Gabb, described in vol. II, p. 13, Palseout. California, from apparently the same forma-

tion in Idaho.—F. B. M., Nov., 1874.
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account as possible of the palaeontology of the country explored, in a

number of instances species have been figured and described even where

the specimens are not in a condition to give any clew to their generic

characters. This has been done, because, notwithstanding the imperfection

of the specimens, they can readily be identified as characteristic forms of

the several respective rocks. Hence, as future explorers, under more

favorable circujnstances, obtain more extensive collections, it will certainl}^

be found necessary in perhaps not a few instances, to modify the nomen-

clature here provisionally adopted. In all these doubtful cases, however,

the doubts in regard to their generic or specific affinities have been fully

indicated, either by the use of a query-mark or in words. In some

other cases, fossils have been figured, and, as far as possible, described,

where the species could not be certainly identified with known forms,

nor yet satisfactorily determined to be new. In such instances, they

are merely given as undetermined forms, without having any specific name

appended.

In closing these remarks, I take pleasure in acknowledging my obliga-

tions to Professor Henry for the use of rooms, books, and specimens, as

well as for other facilities at the Smithsonian Institution, while preparing

this report.

Smithsonian Institution,

Washington City, D, C, August 2, 1870.





JDZESCE^IIPTIOnsrS oif ihossils.

SILURIAN SPECIES.

MOLLUSOA.

GASTEROPODA.
SOLARIIDJ].

? Genus OPHILETA, Vanuxem.

Ophileta complanata, var. nana.

Plate ] , figs. 1, 1 a, 1 &.

Ophileta complanata, Vanuxem (1842), Keport Third Geol. Dist. N. Y., 36, fig. 2.

—

Hall (1847), Palaeont. N. Y., I, pi. ii, fig. 2, and pi. iii, fig. 6.

Ophileta complanata var. nana, Meek (1870), Hayden's Prelim. Report of the U. S. Geol.

Survey of the Territories, 295.

Shell compressed-planorbicular, both sides slightly concave ; volutions

about six, very narrov^^, and increasing very gradually in size, flattened and

slightly oblique on the outer side, and presenting a quadrangular transverse

section, vrith upper and lower surfaces somewhat converging inward from

the angle on each side of the periphery.

Greatest diameter, 0.30 inch ; thickness or height, 0.06 inch ; diameter

of last volution, measuring in the direction of the plane of the shell,

0.05 inch.

As Vanuxem's species was not fully described or well figured, it is

scarcely possible to be positively sure that our shell might not be only a

closely-allied species, without direct comparison with authentic examples

17
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of the New York form. Our specimens are scarcely one-half as large as

Vanuxem's figure ; but we are not sure that they are entire. The shell, how-

ever, certainly agrees very closely with 0. complanata in proportions and

the exceedingly narrow character of its volutions. Still, as it seems to

have nearly the same number of whorls in less than half the diameter of

0. complanata, it may be a distinct smaller species. If so, it may be called

0. nana.

Locality^ and position.—Ute Peak, south of Muddy Creek, a tributary of

Bear River, Utah ; from a gray, granular limestone of Lower Silurian age,

and probably belonging to the epoch of the Calciferous Group of the New
York series.

Genus EAPHISTOMA, Hall.

Eaphistoma ? EOTULiFORMis, Meek.

Plate 1, figs. 2, 2 «, 2 h.

Euomphalus [Raplmtoma f) rotuUformis, Meek (1870), Proceed. Acad. Nat. Sci. Philad.,

61; and (1872) Haydeu's Ann. Eep. Geol. Survey of the Territories, 464.

Shell small, sublenticular, or more than twice and a half as wide as

high, with the periphery sharply angular, and the much-depressed spire a

little more prominent than the convexity of the last turn below the angular

periphery ; umbilicus very wide, deep, and depressed-conical ; volutions

six or seven, exceedingly narrow, and increasing very gradually in size, all

obliquely flattened, or sometimes slightly concave on the upper slope,

which is nearly coincident with that of the spire, and with the under side

sloping downward and inward (being nearly one-third wider than the upper

surface) to the umbilicus, around which they are rather distinctly angular

;

aperture obliquely-rhombic. Surface unknown.

Breadth, 0.32 inch ; height, 0.12 inch ; breadth of last turn on the

upper slope, ().15 inch; on the under slope, 0.18 inch; breadth of aperture,

0.09 inch ; height of aperture, 0.07 inch.

This species is evidently nearly allied to Euomphalus polygyratus,

Roemer, from the Lower Silurian rocks of San Saba, Texas (see Kreid.

von Texas, tab. xi, figs. 4 a, h). It differs, however, in being much smaller,

its greatest diameter being less tlian one-fourth that of Eoemer's species,
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although it shows nearly the same number of volutions. Its volutions are

also proportionally" more convex below, and slope more abruptly into the

umbilicus.

Locality and position.—Same as last.

Eaphistoma? TEOcniscus, Meek.

Plate 1, figs. '.\, 3 a, and 3 h.

Euomplxalus {Eaphistoma ?) trochiscus. Meek (1870), Proceed. Acad. Nat. Sci. Philad.,

Gl ; and (1872) in Hayden's Aun. Eep. Geol. Survoy of the Territories, 4G4.

Shell sublenticrjar, about twice and a half as wide as high; spire much

depressed, or but little higher (measuring from the horizon of the sharply

angular periphery) than the convexity of the last turn below the same; um-

bilicus wide, deep, and depressed-conical; volutions four and a half to five,

increasing gradually in size, all obliquely flattened (or sometimes slightly

concave) above, nearly on a line with the slope of the spire, and sloping

downward and inward below to the umbilicus, into which the curve is so

abrupt as to form an obtuse angle around its margin ; aperture wider than

high, and rhombic-subtrigonal in outline. Surface unknown.

Breadth, 0.40 inch ; height, 0.15 inch ; breadth of last turn, 0.12 inch

;

breadth of umbilicus, about 0.25 inch.

This is similar in general appearance to the last species, but may be

readily distinguished by its less numerous whorls, which increase more

rapidly in size. It is much more nearly allied to a form now before me in

masses of chert, from the west side of Lake Pepin, in Minnesota, found in

beds of about the age of the Calciferous sand-rock of the New York series.

The latter, however, attains a much larger size ; some of the specimens

being an inch in diameter, with about six volutions. The Minnesota form

is also more sharply angular on the periphery, and has the upper side of the

volutions distinctly more concave, and the spire more depressed.*

Locality and position.—Same as last.

* In the Proceedings of the Philadelphia Academy for 1870, cited above (p. ^2), I

have proposed the name E. Pepinensis for this Minnesota species.
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ARTICULATA.

CRUSTACEA.

PARADOXID^.

Genus CONOCORYPHE, Corda.

OoNOCOBYPHE (Ptychopaeia) Kingii, Meek.

Plate 1, fig. 4.

Conocoryphe (Conocephalites) Kingii^ Meek (1870), Proceed. Acad. Nafc. Sci. Philad., 63.

Conocoryplie [Ptyclioparia) Kingii, Meek (1872), Hayden's Ann. Keport U. S. Geol.

Survey of the Territories, 487.—White (1876), Palseont. of Lieut. Wheeler's

Survey, 40, pi. ii, figs. 2 ah, c.

Entire form ovate and much depressed, with breadth equahng' about

two-thirds the whole length. Cephalic shield semicircular, or a little wider

than long, with the anterior and antero-lateral borders regularly rounded in

outline, and provided with a narrow, slightly-defined, marginal rim; posterior

margin nearly straight, with the lateral angles terminating in abruptly-pointed

extremities, so short as scarcely to project as far backward as the posterior

margin of the second thoracic segment. Grlabella depressed nearly even

with the cheeks, about two-thirds as long as the entire head, and between

one-third and one-fourth the breadth of the same behind, but narrowing for-

ward to its subtruncated anterior end, and separated from the cheeks on each

side and in front by a shallow furrow ; occipital furrow moderately well

defined, and continued as rather deep broad furrows along the posterior mar-

gins of the cheeks out nearly to the points where the facial sutures cut

the margin ; lateral furrows not clearly defined in the specimens, but appar-

ently consisting of four pairs. Facial sutures directed at first, for a short

distance, forward from the inner anterior end of each eye, then curving

gracefully outward as they extend forward, until near the anterior margin

of the head, where they are a little wider apart than the distance between

the ayes, but again curving rather abruptly inward, so as to reach the ante-

rior margin nearly on a line with each eye; posteriorly these sutures extend

at first outward nearly at right angles to the longitudinal axis, from the pos-

terior end of each eye, and then curve gracefully backward, so as to intersect
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the posterior margin between one-fourth and one-third the distance from the

lateral angles inward toward the glabella. Eyes i-ather depressed, slightly

arched outward, separated from each other by a space somewhat less than

half the entire breadth of the head, and phxced less than their own length in

advance of the posterior margin, and about once and a half their length be-

hind the front margin of the head; visual surfaces narrow, and not showing

any lenses under a good magnifier.

Thorax with its length bearing the proportions to that of the head of

79 to 52, and to its own breadth of 79 to 107, being very slightly wider

near the middle than in front, and narrowing posteriorly, with gently convex

lateral margins, from behind the middle to the pygidium. Axial lobe de-

pressed, narrow, or only about two-thirds the breadth of each lateral lobe

at its anterior end, and narrowing regularly with straight sides posteriorly;

segments thirteen, nearly or quite straight, and each with some appearance

of a small node or prominence at each end.* Lateral lobes depressed or

nearly flat
;
pleursB almost transverse, or arching slightly backward to near

the extremities, which are abruptly pointed ; each with a well-defined fur-

row, which commences small near the anterior inner end, and widens and

deepens for about half-way out, and then narrows and becomes more shal-

low, so as to die out before reaching the lateral extremities.

Pygidium subsemicircular, being rounded posteriorly, with a narrow,

slightly-flattened border, and somewhat rounded anterior lateral extremities

;

length bearing to that of the thorax the proportions of 30 to 79, and to that

of the head of 30 to 52, with a breadth of not quite two-thirds that of the

head; axial lobe equaling more than two-thirds the length, narrow, depressed,

and show^ing more or less distinctly about five segments; lateral lobes much

depressed, nearly twice as wide at the anterior end as the middle one, each

with about three segments, which curve a little backward, and become

obsolete before passing upon the narrow, smooth border; segments each

provided with a comparatively large longitudinal furrow, corresponding to

tliose on the pleurae.

* lu the specimens, these little prominences seem to be so very obscure as to

leave doubts of their real existence as nodes. They are much too distinctly defined in

our figure.
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Entire surface apparently smooth, excepting fine radiating striee on the

. anterior and lateral portions of the cephalic shield, that are scarcely visible

witliout the aid of a magnifier.

Whole length, 1.60 inches; breadth of thorax, 1.07 inches; of cephalic

shield (somewhat flattened by pressm^e), about 1.12 inches; length of thorax,

0.70 inch; length of pygidium, 0.30 inch; breadth of same, 0.60 inch.

Of this fine Trilobite, three entire specimens and a part of another were

obtained. They are, however, all merely sharply-defined natural casts,

formed by the deposition of a crust of arragonite in the original moulds left

by the fossil in some kind of a matrix. The specimens were evidently some-

what flattened by pressure before or at the time they left their impressions

in the rock. This compression has obscm'ed the lateral furrows of the gla-

bella; but most of the other characters of the npper side of the fossil are

clearly seen, even to the facial sutures, and the faintly-marked radiating

strise around the front and lateral, margins of the cheeks.

The genus Conocephalites (or more properly Conoconjphe, for a strict

application of the rules of priority would, I should think, require that the

latter name should be adopted for the genus to which they were both

applied) is so nearly allied to Olenus that it may not be always easy to dis-

tinguish the two types without seeing the hypostoma, and hence it is possi-

ble that the form under consideration may be more properly an Olenus. As

it has more the regular oval outline of the former, and less pointed and pro-

duced pleurae than the latter, while it shows' clearly the fine radiating striae

around the anterior and lateral margins of the head, so often seen in Cono-

coryphe^ it more probably belongs to that genus. It is worthy of note, how-

ever, that all of the specimens seem to be much more depressed or flattened

than any of the species yet described of that genus, while only one of them

shows any traces of the slender ridge usually seen passing from the ante-

rior end of each eye to the front extremity of the glabella; and in this one,

the ridge is so faintly marked as to leave doubts whether or not it is

natural.

The slight difi'erences between some of the details of the type speci-

men illustrated on our plate, and those figured by Dr. White, are either

sexual, or due to accidental causes. The most obvious of these differences
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is the greater length of the posterior Literal spines of the cephalic shield in

Dr. White's specimens, which difference is probably sexual; while the others

seem to be mainly due to the accidental flattening of our specimen.

Locality and position.—Antelope Springs, House Range, Utah ; Lower

Silurian, and probably, judging from the known position of the genus Cono-

cephalites in the rocks of this country and Europe, from the Primordial

Zone.

Genus PARADOXIDES, Brongniart.

Paradgxides "^ Nevabensis, Meek. au^ C~

Plate 1, fig. .5.

Faradoxides? Nevadensis, Meek (1870), Proceed. Acad. Nat. Sci. Philad., 62. /o ^ ^ [j^ ^'^^ ^*'^^

The only specimen of this Trilobite obtained consists of a natural cast,

formed by a moderately thick crust of arragonite, deposited in a natural

mould, or impression, of a part of the thorax and the pygidium, with the free

borders of the latter broken away. Its rather large size, much depressed

form, spiniferous pleurae, and general physiognomy, as far as seen, at once

recall to the mind the well-known genus Paradoxides. A closer inspection,

however, shows its pygidium to be proportionally larger than we see in the

known species of that genus, with possibly the exception of P. ForscJiJiam-

meri of Angelin.

Of the thorax, eight of the posterior segments are preserved. These show

the axial lobe to be much depressed, and about as wide as the lateral ones,

exclusive of the free recurved points of the pleurte. The segments of the

axial lobe are defined by a broad, rounded furrow, or depression, across the

anterior side of each, and have much the general appearance of those of

some species of Paradoxides, being a little thickened, squarely truncated,

and slightly curved forward at the ends. But they differ in showing dis-

tinct remains of a mesial spine, or tubercle, on each, and in having an obscure,

oblique furrow, or depression, on each side, passing outward and backward

from the broad, anterior, transverse furrow to the posterior lateral angles, so

as partly to isolate the slightly-thickened and truncated extremities of each.

The lateral lobes are nearly flat, and composed of pleurse that extend straight

outward at right angles to the axis, to their free extremities, which are
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abruptly contracted (almost entirely on the posterior side) into slender,

rounded, very sharp spines, which curve backward and outward. Each of

the pleurae is also provided with a broad, rather deep, flattened furrow,

which commences near the inner end, and extends straight outward for

some distance, with parallel sides, but gradually tapers, mainly on the ante-

rior side, to a lanceolate point, before reaching the free extremities. These

furrows have not the obliquity usually seen in those of Paradoxides, but run

parallel to the direction of the pleurse, so as to leave a slender straight ridge

of equal size along the anterior and posterior margin of each rib.

The pygidium, exclusive of the portions of the free border broken away,

has a nearly semicircular outline, being about twice as wide as long, while

it is as much flattened as the thorax. The part remaining equals in length

the five thoracic segments next in advance of it. Its mesial lobe is much

depressed, and about three-fourths as wide anteriorly as the breadth of

that of the thorax at its widest part seen. Posteriorly it tapers moderately,

and extends nearly the entire length of the pygidium, as seen with the free

border broken away. It is evident, however, that the flattened border pro-

jected more or less behind its termination. It shows distinctly five seg-

ments, Avith indications of about two others at the posterior end. The

lateral lobes have each three segments, the anterior one being extended out

nearly parallel to those of the thorax, Avliile the others are directed more

obliquely backward, and rapidl}^ widen outward. Like the pleurse, they

have each a broad, flattened furrow; that of the anterior one being nearly

parallel to those of the pleurse, while those of the other two are directed

more obliquely backward, particularly the posterior one, which is almost

parallel to the longitudinal axis of the body. These furrows are so deep

and broad as to give the three segments of each lateral lobe the appearance

of six irregular ridges; the irregularity being produced by the posterior two

furrows, instead of passing along the middle of each segment, being curved

backward so as to divide it very unequally, leaving the anterior part much

the broader. No fine surface-markings are preserved on the specimen.

Entire length of the imperfect specimen, nearly 3 inches, of which the

remaining 8 thoracic segments form 1.70 inches; breadth of the thorax, exclu-

sive of the free spiniferous ends of the pleurse, 2.05 inches, and, including
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.the projecting ends of the pleurae, 2.40 inches; length of what remains

of the pygidiiim, 1.03 inches; breadth of the same, about 1.80 inches.

Supposing it to be a true Paradoxides, with not less than sixteen thoracic

segments, the entire specimen, when complete, could not have been far from

six inches in length. It can hardly be a true Paradoxides, however.

It is possible I should call this species Olenus or Parabolina Nevadensis; V

but its large size seems to be an objection to placing it in any section of ^..

either of these groups. In the possession of a node, or spine, on each of the
r^-^iu^ ""tt^i

thoracic segments, as well as in the direction of the posterior segments of

the lateral lobes of the pygidium, it agrees with the type of Parabolina ; but,

unfortunately, the specimen is not in a condition to show whether or not ' ~" C |, -,

these segments of the pygidium terminated in produced marginal spines, (K
,

while the furrows of its pleurae have not the obliquity of those seen in that

type, but agree more nearly with those of some species of Conocoryplie. The

comparatively large size of its pygidium, and the nodes, or spines, on its

thoracic segments, as well as the nature of the furrows of the pleurae, are

rather against its reference to Paradoxides, and lead me to think that it may

belong to an undescribed genus; if so, it might be called Olenoides . o)

Locality and position.—Same as last.

DEVONIAN SPECIES.

EADIATA.

POLYPI.

FAVOSITID^.

Genus ALVEOLITES, Lamarck.

Alveolites multilamella. Meek.

Plate 2, figs. 7, 7 a, and 7 h.

Corallum massive, apparently hemispherical, or subglobose. Calices

very small, or uniformly only about three-hundredths of an inch in their

greater diameter, and about half as much in their smaller diameter; as
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seen in transverse sections, subtrigonal or subrhombic, and separated by

walls equaling their smaller diameter in thickness ; apparently not very

oblique at their terminations to the general surface, and showing (at least

in sections) a small tooth-like projection at the middle of the outer wall.

Longitudinal sections showing the tabulae to be numerous, extremely thin,

and not always exactly transverse or parallel to each other, but nearly so,

and arranged somewhat regularly at intervals of only one-hundredth of

an inch apart. Mural pores comparatively rather large, and regularly

arranged, so that six of them may be counted in a space of one-tenth of

an inch.

In the size and form of its calices, as well as in its massive growth,

this species is nearly allied to a coral described by the writer (under the

name A. vallorum), found by Mr. Kennicott at "the Ramparts" on Macken-

zie River, near Fort Good Hope, Arctic America (see Trans. Chicago

Acad. Sci., I, 86, pi. xi, fig. 9). It differs, however, in having its calices

slightly larger, and not ranging near so obliquely to the general surface

;

the tubes formed by their continuous growth being much straighter, and

more nearly parallel with each other, or only slightly radiating, instead of

being very oblique and curving about in all directions. Whether or not it

agrees with the Arctic species in the arrangement of its numerous transverse

septa or diaphragms and its mural pores, I have been unable to determine

;

these parts npt having been seen in that coral.

Compared with European species, it seems to be in some respects

allied to A. suhorhicularis, Lamarck, from the Devonian rocks of France,

and A. reticulatus, Steininger, from rocks of the same age in France and

Germany. From the first, it differs in its massive instead of encrusting

mode of growth, as well as in its thicker walls between the calices, which

latter are also smaller ; while its tabulae are much more numerous and more

crowded. Its calices are a size larger than those of A. reticulatus, and sepa-

rated by thinner walls, they also seem to be less oblique.

Locality and position.—Argyle Hill, White Pine District, Nevada

;

Devonian.
Alveolites (nndt, sp.)

From near the same locality, there is, in the collection, from the Devo-
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nian of the White Pine District, an imperfect specimen of an Alveolites,

that grew in an irregular, rather thin, fohated form, with exceedingly

oblique calices, of somewhat larger size and narrower form than the fore-

going. This, I think, belongs to another species ; but the specimen is

scarcely in a condition to admit of its being figured and described.

Genus FAVOSITES, Lamarck.

Favosites (uudfc. sp.).

Plate I, fig. 6.

Corallum small, subglobose or ovoid, often growing attached to shells.

Corallites rather small, and very unequal in size and form, in consequence

of the rapid growth of young ones between Ihe corners of the old, so as to

give the latter a polygonal oi* nearly circular outline, Avhile the much

smaller young often appear at the surface with a trigonal or quadrangular

form, all ' rapidly radiating in all directions. Tabulae passing straight

across at intervals nearly equaling the diameter of the larger corallites.

(Septa and mural pores unknown.)

Diameter of corallum, about 1.50 inches ; of the largest corallites,

about 0.08 inch.

The specimens of this little coral have all the cavities solidly filled

with silicious matter, so that it is scarcely possible to make out very clearly

its more important specific characters. It may be a new species ; but, in a

genus like this, the species of which are often so difficult to distinguish,

even from the very best preserved specimens, it would be folly to attempt

to identify our coral with any of the known species, or to name and

describe it as new, without better specimens for comparison.

Locality and position.—Three miles south of Pinon Pass, Pinon Range,

Nevada; Lower Devonian or Upper Silurian. Found associated with

Spirifer Pinonensis, Atrypa reticularis, J^dmondiaf Pifionensis, and fragments

of a JDalmanites.

Favosites polymoepha, Goldf. ?, var.

Plate 2, fig. 3.

Calamopora poly^norpha, Goldf. (1826), Petrif. Germ., I, 79, tab. 27.*

Of this coral, I have seen but the single fragment figured, and this is

* For synonj-my, see Edwards aud Hairae's Mouograi)h of Fossil Corals.
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not in a very good condition for examination. As nearly as its characters

can be made out, it seems to belong to one of the varieties or species

usually referred to F. poUjmorplia of Goldfuss. Without more and better

specimens, however, it would scarcely be possible to determine its specific

relations with exactness.

Locality and position.—Rio Verde, Arizona ; found by Dr. Palmer

associated with CyatJiopliyUiim Palmeri.

Genus SYRINGOPORA, Goldfuss.

Syringopora (uudt. ep.).

Corallites very slender or only about 0.06 inch in diameter; generally

separated by spaces from one to three or four times their own diameter

;

usually nearly straight, but sometimes more or less flexuous ; surface with

small transverse wrinkles ; connecting tubes distantly separated
;

(interior

unknown).

In its general appearance, this coral rather closely resembles 8. perele-

gans, Billings (Canadian Journal, March, 1859, fig. 19), and it may possibly

belong to that species. As I only know it, however, from imperfect speci-

mens, and there are doubtless many closely-allied species of this genus in

the rocks of this country, I do not feel warranted in identifying it Avith

that described by Mr. Billings, or in naming it as a new species. Its coral-

lites are certainly more Avidely separated than in Mr. Billings's typical

specimens, and, although this is to a considerable extent a variable charac-

ter, I am rather inclined to regard it as a distinct species.

Locality and position.—Babylon Hill, White Pine Mining District;

Devonian.

OYATHOPHYLLIDiE.

Genus PTYCHOPHYLLUM, E. & H.

Ptychophyllum ? iNFUNDiBULUM, Meek.

Plate 2, figs. 1, 1 a, 1 b.

Corallum subturbinate, or possibly becoming more or less cylindrical

with age ; central fossula moderately deep, truncato-obconic, about one-

third the breadth of the entire corallum ; rays stout, about fifty, generally
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rather arcuate, or sometimes nearly straiglit along most of their length,

every alternate one (or sometimes more) extending in nearly or quite to

the middle, where they become tortuous, and apparently form a small, false

columella ; transverse plates stout, sometimes dividing, sloping a little from

near the fossula to their free margins, which are subcrenate, while within

they curve abruptly downward around the fossula, Transverse sections

showing what appear to be a few dissepiments, arching strongly outward

between the septa ; but these may be oblique sections of the divisions of

the infundebuliform plates. Vertical section showing a small prominence

at the bottom of the central fossula, and under the fossula a few thin dis-

sepiments passing transversely or curving a little upward as they approach

what appears like a slender central columella.

Breadth, nearly two inches ; height, somewhat less than one inch.

The specimens of this coral in the collection are very imperfect, and

leave some doubts in regard to its true relations. Possibly I should call it

Chonophyllum infimdibulum, to which genus I was at first inclined to refer it.

On making vertical sections of one of the specimens, however, I have found

some appearances of a small, false columella. If these appearances are not

deceptive, it would fall into the genus Ptycliophyllmn ; but, if there was no

columella, it would have to be referred to the genus ChonophjUum. Its

septa, however, are much less numerous than those of any of the described

species of the former genus ; while it has also a smaller number than in

any of the latter known to me, and likewise has a differently-formed

calice.

Locality and position.—Treasure Hill, White Pine Mining District,

Nevada ; from the silver-bearing Devonian rocks of that region.

Genus DIPHYPHYLLUM, Lonsdale.

DiPHYPHYLLUM FASCICULUM, Meek.

Plate 2, figs. 4, 4 a, 4 6.

Corallum growing in tufts ; corallites slender, elongated, cylindrical,

moderately flexuous, and often adhenng or growing together where brought

into contact by the flexures, or sometimes by short, irregular, transverse

processes; gemmation lateral; epitheca thin, and easily removed by weatli-
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ering, so as to expose the edges of the septa, thus presenting a distinctly

striated appearance ; surface^ more or less wrinkled transversely, but not very

strongly so ; septa from about thirty-six to forty, every alternate one of which

is slightly thinner than the others, and generally terminates at, or a little

within, the thin wall of the outer vesicular zone, while the others continue

straight inward, and terminate abruptly a little before reaching the middle.

Vertical section showing the narrow central space not occupied by the

septa to be crossed by transverse plates, which seem to curve downward,

and sometimes to divide all around the central transversely septate space,

so as to form a kind of narrow, undefined inner vesicular area. Out-

side of this, there is a well-defined, very narrow, outer, vesicular zone, sepa-

rated from the inner by a distinct, very thin wall, and occupied by only a

single series of vesicles, the dissepiments between which range obliquely

outward and upward. (Calices unknown.)

Entire size of corallum unknown; diameters of corallites, from 0.16 to

0.20 inch; spaces between the corallites rarely greater than the diameter of

the latter, and generally less.

This coral seems to present essentially the structure of the genus Diphj-

phyllum of Lonsdale, particularly as illustrated by Professor McCoy in his fig-

ures of his B. latiseptum (Brit. Pal. Foss., pi. 3 c, fig. 10.) Specifically,

however, it diff'ers materially from-that form in having more slender coral-

lites, and a much narrower, outer, vesicular zone, as well as a proportionally

wider middle area occupied by the broad tabulae.

I am aware that Edwards and Haime have expressed the opinion, in

their valuable Monograph of the Fossil Corals (p. 446), that the specimens

on which Lonsdale's genus Dipliyphyllmn was founded, and those of another

species described by McCoy) are probably only examples of LHliostrotion,

in which the columella had accidentally been dissolved out during the

process of fossilization. If this is so, the name of the species here under

consideration would probably become Biplophyllum fasciculwn, as it seems

to present very nearly the structure of that genus as proposed by Professor

Hall, who, however, has since expressed doubts whether or not his genus is

distinct from BipJiyphyllimi of Lonsdale.

Whatever may be the real structure of Lonsdale's typical specimens of
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Diphjphynum, it seems to me that there can be no reasonable doubt in regard

to the coral under consideration having no traces of a columella. It is true

that fossil corals, in different states of preservation, sometimes do present

quite deceptive appearances in their internal structure ; but, from the exami-

nation of ground sections in various directions through the corallites, as well

as from broken specimens, showing the interior more or less distinctl}^, I

think I cannot be mistaken in the conclusion that this coral has not the

characters of LUJiostrotion, and agrees with Lonsdale's genus.

Locality and position.—Argyle and Treasure Hills, White Pine Mining

District, Nevada; Devonian,"1

Genus ACERVULARIA, Schweigger.

ACBRVULARIA PENTAGONA, GoklfllSS (sp.).

Plate 2, fi>;s. 5, 5 a.

Cyathophyllum pentanonum, Goldf. (182G), Petref. Germ., I, 60, tab. 19, fig. 3.—Morven
(1832), Descr. Corall. Belg., 56.

Favastrea pentagona, de Blainville (1830), Diet. Sci. Nat., LX, 340; Mann. d'Actin., 375.

Astrea 'pentagona^ Lonsdale (1840), Geol. Trans., 2d ser., V, pi. 57, fig. 1.—Phillips

(1841), Palaeozoic Fossils, II, pi. 6, fig. 15.

Acervularia pentagona, Micbelin (1845), Icon., 180, pi. 49, fig. 1.—McCoy (1851), Brit.

Palaeozoic Foss., 19.—Edwards and Haime (1851;, Polyp. Terr. Paleoz., 418;

and Brit. Foss. Corals, 238, pi. 53, figs. 5, 5 a, 5 b.—Piclet, Traits de Pal^ont.,

pi. 108, fig. 3.—Milne Edwards, Hist, des Corall., Ill, 410.

Acervularia ananas, Micbelin (1845), Icon., pi. 47, fig. 1.

Lithostrotion pentagonum, d'Orbigny (1850), Prodr. de Pal^ont., I, 106.

Corallum astreiform. Corallites comparatively small, and of rather uni-

form size, generally hexagonal or pentagonal; septa eighteen to twenty-four,

rather strong, nearly straight, .half of them terminating at the inner wall,

while the others continue in nearly to the center; outer walls very thin,

minutely zigzag; inner walls moderately defined around the calices, which

are of medium depth, and generally rather more than one-third as wide as

the corallites. Dissepiments, as seen between the walls in vertical sections,

very thin, rather closely arranged, and at some points slightly waved.

Entire breadth of corallum unknown; breadth of an imperfect mass of

same, 2.80 inches; breadth of corallites, about 0.18 inch; breadth of calices,

about 0.07 inch.
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The specimen referred to the above species seems to agree well with

the published figures and descriptions of that form. Its outer walls, as

seen in transverse sections, are perhaps a little thinner, and its septa slightly

more rigid or less curved, than represented in Edwards and Haime's enlarged

figure of Goldfuss' species ; but, unless better specimens than that I have

seen might reveal some other characters than those observed, I cannot see how

it can be separated from the European form.

It has much smaller corallites than any other species of the genus

known to me from American rocks.

Locality and position.—Treasure Hill, Nevada; silver-bearing Devonian

beds.

Genus SMITHIA, E. & H.

Smithia Hennahii, Lonsdale (sp.).

Plate 2, fig. 6, 6 a.

-• Astrcea Eennalm (pars), Lousd. (1840), in Sedgwick and Murcbison, Geol. Trans., 3d

ser., V, 697, pi. 58, fig. 3.—Phillips (1841), Palseozoic Foss., 12, pi. 6, fig. 16.

Cyathophyllum Eennahii, Bronn (1848), Index Palseont., I, 368.

Lithostrotion Hennalin and Actinocyatlms Eennahii, d'Orbiguy (1850), Prodr.de Pal6ont.,

I, 106 and 107.

Phillipsastrea Eennahii (pars). d'Orbigny (1850), ib., 107.

^Smithia Eennahii, Edwards and Elaime (1851), Polyp. Foss. des Terr. Paleoz., 421;

Brit. Foss., Corals, 240, pi. 54, fig. 4.—Edwards (I860), Hist. Corall., Ill, 413.

i/ Arachnophyllum Eennahii, McCoy (1851), Brit. Palaeoz. Foss., 72.

i/-Acervularia seriaca, Quenstedt (1852), Handb. der Petrel'., 664, pi. 60, fig. 3.

Corallum apparently subhemispherical in general form. Mural circles

from twice to about four times their own diameter apart, but irregularly

aiTanged ; as seen in a transverse section, moderately well defined. Septa

twenty-three to twenty-six, very thin excepting near the mural circles, where

they are somewhat thickened, and eveVy alternate one terminates, while the

others continue straight inAvard nearly to the center; all more extended,

straighter, and more directly confluent in one direction (usually outward

toward the periphery of the corallum) than transversely to the same; in

which latter direction they are variously curved, or more or less abruptly

geniculated. Vertical section showing the vesicular dissepiments between

the septa to be very thin, nearly horizontal, and rather closely arranged.
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Greatest transverse diameter of corallum, 4 inches or more ; diameter

of mm^al circles, about 0.10 inch ; number of vesicular dissepiments seen

between two of the septa, in a space of 0.10 inch of vertical section, 8.

It is possible that a very critical comparison of good specimens might

show some differences in the details of structure by which this coral could

be separated from the European SmitJiia Hennahii; but I have failed to de-

tect any characters, either mentioned in the descriptions or illustrated in the

most reliable published figures of that species, by which our specimens can

be distinguished. Every word in Edwards and Haime's description of S.

Hennahii, as they restrict the species, would apply equally well to the spec-

imens under consideration, so far as their structure can be made out.

Locality and position.—Babylon Hill, White Pine Mining District, from

the silver-bearing rock ; Devonian.

Genus CYATHOPHYLLUM, Goldfuss.

Cyathophyllum Palmeri, Meek.

Plate 2, fig. 2.

Corallum composite, astreiform, growing in irregular masses three to

four or more inches in diameter, with the corallites radiating in all direc-

tions from near the base of attachment. Corallites very unequal in size, and

usually pentagonal or hexagonal in form, with rather deep calices in the

middle; separated by nearly straight, moderately-projecting walls, excepting

where a young corallite protrudes a little beyond the others, when it is

sometimes surrounded by a nearly circular wall. Gemmation both calicu-

lar and interstitial; in the former case, the young corallites often growing up

directly in the middle of the calices of the old, and soon expanding so as to take

the place of the latter. Septa twenty-eight to thirty-four, well developed,

slightly denticulated, thicker, and most prominent for about half-way inward,

where every alternate one thins off to nothing, whilethe others continue on very

thin to the center, where they form, without twisting, a small projection in

the bottom of each calice. Vesicular dissepiments very thin, rather closely

aiTanged, and not continued in farther than the ends of the shorter septa.

Breadth of the whole corallum, 4 or more inches; height, about '2.50

3p R
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inches; breadth of the largest corallites, about 0.40 inch; but the average size

not more than one-half to two-thirds as much.

At a first glance, this coral recalls such forms as CyatliopJiyllum quadri-

gemmatum, Goldfuss, as represented by figs. 6 h and 6 c, plate xviii, of

his Petref. Germ. A moment's comparison, however, shows that it is very dis-

tinct. In the first place, its corallites are more compactly crowded together,

and more strongly radiating, in consequence of the more rapid growth of inter-

mediate young corallites,- thus leaving no space for any of them to grow

out free from the others. In a few instances, where a young corallite grew

more rapidly than the others, it became free, and assumed a round or oval

outline-; but this form seems never to have been continued for more than

very short distance before the rapid expansion of the young brought them

into contact laterally, when they assumed angular outlines like the old ones,

thus covered and hidden from view. The form of the calices in the species

under consideration is also quite different, being very shallow or nearly

flat for about half-way in from the walls, and then dropping in almost ver-

tically ; while, in C. quadrigemmatum, they slope abruptly inward from tlio

walls. The latter likewise has about forty-six nearly equal septa to each

corallite.

It is probably more nearly allied to C. Sedgwicki^ Edwards and Haime

(see British Foss. Corals, pi. Hi, figs. 3, 3 a), but it differs in having con-

stantly a smaller number of septa, which are all thicker at their outer ends,

and taper inward, instead of being all thinner there, with the longer series

becoming thickened about half-way in, and then thinning inward.

The young corallites growing up within the old often give the coral the

appearance of an Acervularia ; but a moment's examination shows that these

inner circles are young corallites, and not inner walls.

The specific name is given in honor of Dr. E. Palmer, who discovered

and brought in the only specimens I have ever seen. They are all silicified,

so as to prevent the possibility of ascertaining the internal structure by sec-

tions of the corallites.

Locality and position.—Rio Verde, Arizona; from its affinities, it is

believed to be of Devonian age.
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MOLLUSOA.

BEACHIOPODA.

STROPHOMENID^.

Genus HEMIPEONITES, Pander.

Hemipeonites CHEMUNaENSis var. ARCTOSTEiATA, Conrad (sp.).

• Plate 3, fig. 2.

Strophomena Chemungensis, Conrad (1843), Jour, Acad. Nat. Sci. Philad., VIII, 257, pi.

14, fig. 12.

Orthisina arctostriata, Hall (1861), Thirteenth Eeport Regents Univ. N. Y. on State

Cab. N. H., 80 ; and (1862) Fifteenth do., 185 and 186, figs. 1 and 2.

Streptorhynchus arctostriatus, Hall (1863), Sixteenth Eeport Eegents Univ. N. T. on

State Cab. N. H., 62.

Streptorhynchus Chemungensis var. arctostriata, Hall (1867), Palseont. N. T., IV, 71.*

Shell small, nearly semicircular, rather depressed ; hinge very nearly

or quite equaling the greatest breadth; lateral extremities about rectangular;

anterior and lateral margins forming together a semicircular curve. Ven-

tral valve most convex at the beak, which is only moderately prominent,

and a little distorted, but not arched, and seems in the figured specimen to

have been broken at the apex in becoming detached from some body to

which it had grown ; area comparatively low, nearly flat, and very slightly

inclined forward, or ranging nearly at right angles to the plane of the valves

;

pseudo-deltidium triangular and a little convex ; surface marked by small

radiating strise. Dorsal valve unknown.

Length, 0.31 inch; breadth, 0.45 inch; convexity of ventral valve, 0.12

inch.

So far as can be determined from a single specimen of a ventral valve,

* Professor Hall's latest conclusion on this point is, that Conrad's Strophomena

Chemungensis, published in 1843, includes, either as varieties or individual modifica-

tions of form, etc., all of the following proposed species, viz., Strophomena bifurcata,

Hall, 1843; S. arctostriata, Hall, 1843; S. peetinacea, Hall, 1843; Orthis perversa, Hall,

1847; Orthisina arctostriata, Hall, 1860; 0. alternata. Hall, 1860; and Orthis inequalis

and 0. parvis, Hall, 185S ; as well as Streptorhynchus pandora, Billings, 1860. The

names S. pandora, S. arctostriata, S. perversa, and 8. pectinacea, he retains for varie-

ties of Mr. Conrad's species (see Palaeont. N. Y., IV, 67-73).
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with the shell mostly exfoliated, this form seems to agree well with the

above-cited New York species, as may be seen by comparing our figure with

fig. 2, pi. 9, of the 4th vol. N. Y. Palaeontology. It is quite possible, how-

ever, that a direct comparison with New York specimens might show it to

be distinct. I do not feel justifiable, however, without a good series of

specimens from the two distantly-separated localities for comparison, in run-

ning the risk of further complicating the synonymy of a species that has

already received so many names, and consequently prefer to refer it to the

New York species, instead of attempting to name it as new.

Locality and position.—Colonel Simpson's collection, latitude 39'^ 30'

N., longitude 115° 36' W.; from dark Devonian limestone.

PRODUOTID^.

Genus PRODUCTUS, Sowerby.

Peoductus subaculeatus, Murchison ?

.

Plate 3, figs. 7, 7 a, 7 6.

Productm subaculeatus, Murchison (1840), Bull. Soc. Geol. Pr., XI, 255, pi. ii, fig. 9.

—

De Verneuil (iu part) (1845), Geol. Euss. and the Ural Mts., 11,282, pi. xvi,

fig. 9.—De Koninck (1847), Mem. Soc. Eoy. Li6ge, IV, 249, pi. xiv, fig, 4; and
Monogr. Prod, aud Ghon., 142, pi. xvi, fig. 4.—De Vera. (1847), Bull.—Soc.

Geol. Fr., 2d ser., IV, 705, pi. Ix.—Schuurr (1853), in Dunker and von

Meyer's Paleeout., II, 228, pi. xliii, fig. 4 a.—Davidson (1853), Quart. Jour.

Geol. Soc, 336, pi. xv, fig. 12.—Sandberger (1855), Die Brach. Eeiniscb.

Schicht. Nassau, 75, pi. xxxiv, fig. 17.—Davidson (1865), Monogr. Brit. Devon.

Foss., 99, pi. XX, parts 1-2.—Meek (1876), Col. Simpson's Eeport Expl. across

the Great Basin of Utah, 345, pi. i, figs. 3 a, 6, c.

Leptcena fragaria, Sowerby (1840), Trans. Geol. Soc. Loud., 2 ser., V, 704, pi. Ivi. fig.

5.—Phillips (1841), Pal. Foss., 59, pL xxv, fig. 100.

Leptcena (Strophalosia) subaculeata, McCoy (1852), Brit. Pal. Foss., 388.

Comp. P. Sliumardianus var. pyxidatus, Hall (1858), Iowa Eeport, I, part 2,498 and

499.

Shell small, thin, truncato-subhemispherical ; hinge equaling or less

than the greatest breadth ; ears small, nearly rectangular, or somewhat

rounded ; lateral margins rounding to the front, which is regularly rounded

in outline. Ventral valve moderately convex, the greatest convexity being

near the middle, without any traces of a mesial sinus ; beak not very prom-

inent, incurved, though without distinctly passing within the hinge-margin;
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surface with small, obscure, concentric wrinkles and strise ofgrowth (strongest

on the ears and sides of the umbonal region), and scattering spine-bases,

apparently most numerous on the ears. Dorsal valve somewhat more than

semicircular in outline, rather distinctly concave, the greatest concavity be-

ing in the central and anterior regions, marked with small, rather regular,

concentric wrinkles and strise of growth, with scattering pits corresponding to

the positions of the spines of the other valve.

Length, 0.50 inch; breadth, 0.57 inch; convexity, 0.25 inch.

In regard to this little shell, I can only say that it seems to be so nearly

like European forms referred by good authorities to P. subaculeatus that I

have not been able, from the imperfect specimens yet brought in, to be quite

sure that it is distinct. ' It is certainly nearly allied to that species, if not the

same. As near as can be determined, however, from mere internal casts, it

would seem not to have had such distinct tubercles at the bases of the

spines as we see represented in most of the published figures of Murchison's

species ; though in this respect it appears not to differ from the Russian spec-

imens referred by De Verneuil to P. subaculeatus. Still it differs from these

and the specimens figured by others, in having more distinct concentric

wrinkles, particularly on the dorsal valve. I expect it is probably only a

representative species, but have not the necessary specimens to determine

the question at present.

In general appearance, and the absence of any traces of longitudinal

strise, it resembles P. pyxidatus of Hall, but differs in being more convex,

more symmetrical, and in having smaller ears and stronger concentric

wrinkles, particularly on the dorsal valve.*

Locality and position.— From the dark, silver-bearing limestone, contain-

ing Devonian fossils, in White Pine District, Nevada. Colonel Simpson also

brought specimens of it from the same rock at latitude 39° 30' N., longi-

tude 115° 36' W., in 1860.

* Nothing sliort of a direct comparison of a good series of authentic European

and American specimens can decidedly settle the exact relations of this shell to P.

subaculeatus, as well as to several forms described by Professor Hall under the names

P. pyxidatus, P. Shumardianus, P. spinulocostatus, P. concentricus, etc. Professor Hall

seems now to think these probably all varieties of the one s|)ecies P. Shumardianus

;

while European authorities most generally refer all such shells to P. subaculeatus.
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RHYNCHONELLID^.

? Genus ATRYPA, Dalman.

Atrypa reticularis, Linnaeus (sp.).

Plate 1, figs. 7 and 7 a ; and Plate 3, figs. 6 ? and 6 a.

Anomites reticularis, Linnseus (1767), Syst. Nat., XII, ed., 1152.—Wahlenb. (1821),

Nov. Act. Soc. Upsal., VIII, 65.

Terehratula pectinata, Brugui^re (1789), Hist. Nat. Vers. Test. Encyc. M6th., 242, fig. 4.

Terebratulites priscus, Sclilot. (1820), Petref., 262 ; Nacht., pi. xvii, fig. 2, and pi. xx,

fig. 4.

Terebratulites explanatus, Schlot. (1820), Nacht., pi. xviii, fig. 2.

Terehratula affinis, Sowerby (1822), Min. Conch,, IV, 324, fig. 2.

Atrypa reticularis, Dalman (1827), Vet. Akad. Verhandl., 127, pi. iv, fig,*

Of tlais widely-distributed form, there are numerous specimens in the

collection from several localities, presenting all the characters of the species,

with the limits usually assigned it. As it is too well known to require a

detailed description, I would merely remark that the specimens from Pinon

Station are larger and more robust than any of the others from the other

localities, and closely resemble, not only in form and surface-markings, but in

their state of preservation (being silicified), the numerous examples found

in the Upper Helderberg limestones near Louisville, Kentucky. They were

also found associated with a Spirifer, very closely allied to one of the Louis-

ville species of that horizon.

The other specimens, from the silver-bearing, dark- colored limestone at

Treasure Hill, White Pine District, and other localities, are all of smaller

size, and not silicified. Some of these are finely striated, as represented by

our fig. 6 a of plate 3, while others have the surface more coarsely striated

or costated, as represented by fig. 6 of the same plate, and thus more nearly

approach A. aspera, Schlotheim (sp.), to which possibly they might with

more propriety be referred.f As there are, however, among the specimens

* For the long list of additional synonyms of this species, as most generally

understood, see Mr. Davidson's Monograph British Silurian Brachiopoda, 130.

f Some reliable authorities believe that, even after separating A. aspera and some
other forms often included as varieties, this name is made to include several dis-

tinct species. Never having made an especial study of the group, however, I have

here included provisionally a few forms that a strict classification might possibly

require should be separated under some of the published names.



DEVONIAN SPECIES. 39

intermediate gradations in this character, I have preferred to regard those

showing this difference as more probably mere varieties of the variable

species reticularis. The question in regard to the specific identity or differ-

ence of such shells is one respecting which authors may well differ without

quarreling.

Locality and position.—Pinon Station, Treasure Hill, White Pine Dis-

trict; Roberts's Creek; and near Warm Springs, Upper tlumboldt Eange,

Nevada. Colonel Simpson also brought specimens, including both the finely

and more coarsely costated varieties, from latitude 39° 30' N., longitude

115° 26'

W

SPIRIFERID^.

Genus SPIRIFER, Sowerby.

Spiripek Utahensis, Meek.

Plate 3, figs. 1, 1 a, 1 6, 1 c, 1 «Z, 1 e.

Spirifera Norwoodi, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 308 (not 8.

Norwoodi, Hall).

Spirifera Utahensis, Meek (1860), note appended to extra copies of above-cited paper.

Spirifera Utahensis, Meek (1876) in Ool. Simpson's Report Expl. across the Great Basin

of Utah, 345, pi. 1, figs. 4 a, 6, c.

Shell rather -email, very inequivalve, distinctly convex, or sometimes

subpyramidal, with (as seen from above or below) its general outline form-

ing rather more than a semicircle ; length about one-half to two-thirds the

greatest breadth ; lateral extremities somewhat obtusely angular ; anterior

and antero-lateral margins forming together about a semicircular outline.

Ventral valve elevated at the umbo, and sloping off abruptly to the front

and lateral margins, with usually a slightly convex outline, especially on the

anterior slope, sometimes with one of the lateral slopes concave in outline

posteriorly ; mesial sinus shallow, rather narrow, rounded within, and

extended to the apex of the beak ; beak elevated, abruptly pointed, and

slightly arched ; area high, or with height equaling about half its breadth,

triangular, and continued to the extremities of the hinge, with well-defined

or angular, lateral slopes, ranging at about right angles to the plane of the

shell, and usually a little arched; foramen proportionally very narrow,

or sometimes twice as high as wide. Dorsal valve much depressed, or but
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moderately and evenly convex ; beak very small, or little distinct from the

cardinal margin, and somewhat incurved ; area merely linear ; mesial fold

much depressed, being scarcely so defined as to correspond to the sinus of

the other valve in size, and becoming nearly or quite obsolete before reach-

ing the beak. Surface of each valve marked by about thirty to forty small,

generally simple, radiating costae, or strise, about eight to ten of which

occupy the mesial sinus, and about as many the mesial fold, where they

sometimes bifurcate.

Length of a medium-sized specimen, measuring from the umbo of the

ventral valve to the front, 0.57 inch ; from the umbo of dorsal valve to

the front, 0.49 inch; convexity of the two valves, 0.40 inch; breadth of

a large specimen, 0.90 inch ; length of ventral valve from beak to front,

0.77 inch; height of area, 0.38 inch.

This species is related to S. Archiaci of Murchison, from the Upper

Devonian rocks of Russia, but differs in having the dorsal valve less convex

and its mesial fold more depressed, while the foramen of its ventral valve

is proportionally much narrower in all of our specimens. I have likewise

been unable to see any traces of the fine surface-granulations observed on

that species, though the specimens are scarcely in a condition to have pre-

served such fine surface-markings, if they ever existed. In general form,

as well as in its high, large area, it has more the aspect of a Cyrtia or

Cyrtina than of a Trigonotreta ; but as none of the specimens show any

indications of the foramen being closed by a false deltidium, or of a punctate

structure, I have preferred to refer it provisionally to the typical section

of the genus Spirifer.

Professor Hall and Mr. Whitfield have described, in the Twenty-tliird

Report of the Regents on the New York State Cabinet, Natural History,

238, pi. 11, figs. 21-24, a species very similar to this, from the Hamilton

Group of Iowa. Their figures represent their shell as having a somewhat

higher and slightly less arch area, as well as a proportionally wider foramen;

but, in nearly every other character, it certainly agrees very closely with the

species here described.

Locality and position.—Longitude 115° 26' W. ; latitude 39° 30' N.,

from a dark limestone of Devonian age; Colonel Simpson's collection.
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Mr. Hague also found it with other Devonian fossils, at Fossil Hill, White

Pine District, Nevada, in the silver-bearing Devonian beds; the formation

being the same at these two localities.

Spirifek Engelmanni, Meek.

Plate 3, figs. 3, 3 a, 3 &, 3 c (and 3 d, 3 e, 3f?).

Spirifera Engelmanni, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 308.

8pirifer Engelmanni, Meek (1876), Col. Simpson's Eeport Expl. across the Great Basin

of Utah, 346, pi. 1, figs. 1 a, h, c (not 8. Engelmanni, Meek and Wortben).

Shell rather small, somewhat gibbous, subsemicircular, or approach-

ing subtrigonal in general form, with the greatest breadth on the hinge-line

;

lateral extremities rather acutely angular; anterior lateral margins with

outline usually straightened and converging rapidly from the lateral extrem-

ities to the middle of the front. Ventral valve more convex than the other,

its greatest prominence being at or near the beak, which is abruptly pointed

and more or less incurved; area generally rather high, well defined, and

standing nearly at right angles to the plane of the valves, but always arch-

ing backward with the beak; foramen higher than wide; mesial sinus nar-

row and shallow, but extending to the apex of the beak, smoothly rounded

within, and bounded on each side by a. plication that is a little more prom-

inent than any of the others; lateral slopes each occupied by about seven

to ten simple costse. Dorsal valve moderately convex, the greatest con-

vexity being near the middle ; mesial fold narrow, flattened, or more or less

rounded, and, like the sinus of the other valve, without costse or plications

;

lateral slopes with costse as in the other valve; beak scarcely distinct from

the cardinal margin. Fine surface-markings and internal characters

unknown. Figs. 3, 3 a, 3 h, and 3c represent the type, while the others are

only referred doubtfully to this species.

Length, 0.57 inch; breadth, about 0.82 inch; convexity, about 0.50 inch.

Specimens of this species with an elevated beak and area have much

the general appearance of the last, and, when not well preserved, might be

confounded with it by a careless observer. The two species, however, are

very distinct, and may be readily separated by the larger costse of the form

under consideration, which also differs in never having any costse occupy-

ing the mesial fold and sinus.
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In naming a Spirifer aftei- my friend Henry Engelmann, esq., in the

Illinois Geological Report (vol. 3, p. 398), I had forgotten that the

above-named species had been previously dedicated to the same gentleman.

This renders it necessary to find another name for the Illinois species. I

would therefore propose to designate it as Spirifer WortJieni.

Locality and position.—Same as last.

Spirifer (Trigonotreta) argentarius, Meek.

Plate 3, figs. 4, 4 a, aud 4 6.

Shell rather small, moderately convex, wider than long, and having a

general subsemicircular or subtrigonal outline, with the greatest breadth on

the hinge-line; lateral extremities acutely angular; valves nearly equally

convex. Ventral valve with the greatest convexity between the middle

and the umbo; beak strongly incurved; area rather low, with nearly par-

allel sides near the break, but somewhat abruptly narrowed at the lateral

extremities, though continued the entire length of the hinge; foramen wider

than high; mesial sinus shallow and narrow, but well defined by the mar-

ginal rib on each side extending quite to the beak, and without costse;

lateral slopes each occupied by from twelve to fourteen simple radiating

costse, which diminish very gradually in size toward the lateral extremities.

Dorsal valve most convex near the middle; beak rather distinctly incurved;

mesial fold corresponding in size to the sinus of the other valve, being

rather low, and flattened on top along its whole length, with a more or less

defined furrow along its middle ; lateral slopes costate, as in the other valve.

Surface of both valves marked with very fine, regular, undulating lines of

growth, most distinct between the costse.

Length, 0.55 inch; breadth, 0.80 inch; convexity, 0.44 inch.

It is hardly possible that this can be a variety of the last; at least, with

the means of comparison now available, it certainly seems to be quite dis-

tinct. It is true I have only two specimens of this form, but of the other

we have a sufficient number of individuals, all agreeing with each other,

and differing from this to such an extent as to render it very improbable

that there may be connecting forms. On comparison, this species will be

seen to differ very decidedly in having a much narrower (lower) and more
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arcuace area, with nearly parallel margins. The beak of its ventral valve

is also distinctly more incurved, as is that of its dorsal valve. It is likewise

more nearly equivalve, has rather smaller and more numerous costse, while

its mesial fold differs in being depressed and furrowed along its top, instead

of rounded.

Locality and position.—Treasure Hill, White Pine District, Nevada;

from the dark Devonian limestone in which the White Pine Silver Mines

occur.
Spiripbr (Trigonotreta.) strigosus, Meek.

Plate 3, figs. 5, 5 a, 5 6.

Spirifera macra, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 309 (not Hall, 1856).

Spirifera sirigosa, Meek (1860), to extra copies of the above cited paper.

Spirifer strigosus, Meek (1876), in Col. Simpson's Eeport Expl. across the Great Basin

of Utah, 347., pi. 1, figs. 5, a, &, c, d.*

Shell rather under medium size, moderately convex, subtrigonal, or

approaching subsemickcular, with the greatest breadth on the hinge-line;

lateral extremities generally more or less acutely angular; lateraPmargins

converging to the prominent, subangular middle of the front, with a some-

what straightened or convex outline. Dorsal valve convex in the middle,

and compressed toward the lateral extremities; mesial fold narrow, rather

prominent, and sometimes subangular near the front, continued to the beak.

Ventral valve scarcely more convex than the dorsal, most gibbous in the

umbonal region, with convex lateral slopes; beak moderately prominent,

' and distinctly incurved; area rather nan-ow, well defined, and narrow-

ing off laterally, so as not quite to reach the extremities of the hinge,

arched, and directed obliquely backward with the beak, rather distinctly

striated vertically; mesial sinus corresponding in size to the fold of the other

valve, the margins of both being usually a little produced in front, so as to

impart an angularity to the outline of the middle of the anterior margin.

Surface of each valve ornamented with from twenty to about twenty-six

radiating costse (counting at the free margins), some of which are simple,

while others bifurcate. Of these costse, about six or seven usually occupy

the mesial fold and sinus. Two or three of those within each margin of

* I add references to Capt. Simpson's report here, in reading the proofs, that rei>ort

having been published since the revision of this.
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the sinus usually coalesce with the two marginal ones, which also generally

each give off a lateral rib on the outer side; costse of the mesial fold more

or less bifurcating, while those of the lateral slopes of both valves are more

frequently simple, but sometimes divided. (Finer surface-markings un-

known.)

Length, 0.63 inch; breadth, 1.18 inch; convexity, 0.57 inch.

The type-specimens of this species were brought by Colonel Simpson's

party,' along with well-marked Devonian fossils, from near White Pine, Ne-

vada. They evidently came from a dark, argillaceous limestone, exactly like

that from which the Devonian types were obtained; yet the species so nearly

resembles a form from a similar rock of the Carboniferous series farther

eastward, that I have sometimes feared that possibly these specimens might

have been found in the latter, and accidentally packed up along with the

Devonian specimens. This suggestion receives at least some support from

the fact that no such shell occurs among Mr. King's or any other collec-

tions I have yet seen from any of the Devonian rocks of the Far West.

The Carboniferous shell alluded to above, resembling this species, I have

been inclined to identify with S. Bochj-montana, of Marcou ; but still it seems

to shade off into forms even more nearly like S. opimus, such as that repre-

sented by fig. 6 on our plate 9.

On the other hand, however, there certainly are Devonian species very

closely resembling that here under consideration; such, for instance, as

S. Orestes of Hall and Whitfield, described from Devonian rocks in Iowa,

regarded by those authors as most probably of the age of the Chemung

Grroup of the New York series.* This Iowa shell so nearly resembles ours,

especially when ventral views are compared, that I was at first inclined to

believe them identical; but, on comparing the opposite view and profile, it will

be seen that 8. Orestes has its ventral beak more prominent and less incurved,

and the cardinal area higher, with a broader fissure. Still shells much more

unlike are regarded by high European authorities as being mere varieties of

one species in some cases.

Locality and position.—Brought in along with Devonian fossils from a

* For figure and description of 8. Orestesi, see 133d Report of the Eegents of the

Univ. N. Y. on the State Cab. N. H., 237, pi. 11, figs. 16-20.
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locality in Nevada, at latitude 39° 32' N., longitude 115° 36' W.; Colonel

Simpson's collection.

Spibtfer (Trigonotreta) Pinonensis, Meek.

Plate 1, figs. 9, 9 a, 9 6.

Spirifer (Trigonotreta) Pinonensis, Meek (1870), Proceed. Acad. Nat. Sci. Philad., 60.

Shell attaining about a medium size, somewhat wider than long, vary-

ing from transversely-suboval to a nearly semicircular general outline,

rather gibbous in adult examples ; cardinal margin nearly or quite equaling

the greatest breadth, and terminating in rectangular or rather more obtuse

extremities; lateral margins rounding to the front, which is sometimes

rounded, sometimes slightly sinuous, or in other examples more prominent

and subangLilar in the middle. Ventral valve generally rather more gib-

bous than the other, its greatest convexity being in the umbonal region,

from which it rounds off evenly toward the front and lateral margins as

well as to the beak, which projects beyond that of the other valve, and is

rather distinctly incurved; cardinal area of moderate height, narrowed to

the lateral extremities, more or less inclined backward, and strongly arched

with the bsak; foramen having nearly the form of an equilateral triangle, and

provided with slightly-raised, sharp, lateral margins; mesial sinus shallow,

rounded, smooth, and of moderate breadth, narrowed regularly, and well

defined to the apex of the beak. Dorsal valve generally more than semi-

circular, most convex in the central and anterior regions ; beak projecting

little beyond the cardinal margin, and with the narrow area incurved; mesial

ridge depressed, smooth, and faintly furrowed along the middle, correspond-

ing in outhne to the form of the sinus in the other valve. Surface of each

valve ornamented by from eleven to about fourteen simple, regular,

rounded, radiating plications on each side of the mesial fold and sinus, and

also showing, under a magnifier, minute, regular, crowded, radiating striae,

crossed near the front by stronger undulating lines of growth.

Length of a medium-sized specimen, 0.92 inch; breadth of the same,

1.20 inches; convexity, 0.72 inch.

This species seems to be more nearly related to S. Oweni, Hall, from the

Upper Helderberg rocks at the Falls of the Ohio, than to any other known
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to me. On comparison, however, with good specimens of that shell, from

the original locality, it is found to differ in having a narrower area, which,

with the beak of its ventral valve, is constantly more arched. Its plications

are also larger and proportionally less numerous. There are in the collec-

tion large numbers of this shell in a good state of preservation, showing the

characters mentioned to be quite constant.

Locality and position.—Three miles south of Pinon Pass, Pinon Range,

Nevada; Devonian, probably of the age of the Upper Helderberg limestones

of New York.

LAMELLIBEANCHIATA.
ANATINID^.

Genus EDMONDIA, De Koninck.

Edmondia? Pinonensis, Meek.

Plate 1, figs. 8, 8 a.

Shell transversely-ovate, wider anteriorly than behind, rather gibbous

in adult examples, most convex in the central and anterior central regions

;

anterior margin rounded from below the beaks into the base
;
posterior end

narrow, most projecting near the base, where it seems to be very narrowly

rounded in outhne ; dorsal border slightly highest a little behind the beaks,

from near which point it slopes off more or less rapidly, with a convex out-

line, to the posterior basal extremity ; beaks rather depressed, moderately

convex, and placed about one-fourth the entire length of the valves behind

the anterior margin ; anterior muscular impressions shallow, elongate-sub-

ovate, and placed near the margin, with its longer axis ranging nearly

vertically
;
posterior so faintly marked as not to be apparent on internal

casts. Surface of casts smooth, or only showing obscure traces of con-

centric marks of growth, with a shallow, narrow furrow, and some appear-

ances of an obscure ridge, extending for a short distance obliquely upward

and forward from near the posterior basal margin toward the umbones.

Hinge unknown.

Length, 1.33 inches ; height, 0.95 inch ; convexity, about 0.60 inch.

At the same time that this species is here referred provisionally to the
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genus Edmondia, I am by no means sure that I would not be nearer correct

to call it Palceoneilo Pinonensis, since it has much the general appearance,

and some indications of the oblique posterior basal sulcus, or slight con-

cavity, of some species of the latter genus. Still, as it shows no traces

of hinge-crenulations in any of the casts contained in the collection, while

some of them seem to show some appearance of an impression near the

hinge such as might have been made by a thin cartilage-process like that

seen in each valve of Edmondia^ I have concluded to place it, for the present,

doubtfully in that genus. It may be found, however, when its generic

characters can be made out from better specimens, to belong to an unde-

scribed genus.

Locality and position.—Three miles south of Pinon Pass, Pinon Range,

Central Nevada ; from a limestone containing Atrypa reticularis, Spirifer

Pinonensis, a small Favosites, and an Avicula or Pterinea, and believed to

belong to the Lower Devonian.

CEPHALOPODA.
OETHOOERATITID^.

Genus ORTHOCERAS, Auct.

Orthoceras Kingii, Meek.

Plate 2, fig. 8.

Shell attaining a rather large size, conical in general form, rather

rapidly tapering; section circular or a little oval; septa numerous and

closely arranged, the distance between being uniform, or very nearly so,

without regard to the increase in the size of the shell from the smaller to

the larger end ; all deeply concave. (Surface and siphuncle unknown.)

Entire length unknown ; length of a specimen imperfect at both ends

and septate throughout, 5.25 inches
;
greatest diameter of same at the larger

end, about 3.20 inches ; of smaller end, 2 inches ; distance between the

septa throughout, 0.23 inch.

The specimen of this species is quite imperfect ; but it seems desirable

to call attention to it as one of the fossils characterizing the silver-bearing

rocks of the White Pine District. It may be compared with such forms as
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0. prosperum and 0. discors of Barrande, though it tapers more gradually

than either of these.

The specific name is given in honor of Clarence King, esq., the geolo-

gist in charge of the United States Geological Survey, by which the fossils

here described were discovered.

Orthooeras (undt. sp.).

Plate 2, fig. 9.

This is a mere fragment, consisting of a cast of most of the non-

septate part of the shell. It shows scarcely any taper from the anterior to

the posterior end, and presents a slightly oval section ; while its rounded

posterior end shows that the septa were rather deeply concave, and the

siphuncle nearly or quite central. If new, it may be called 0. parallelum.

Locality and position.—Babylon HilL White Pine Mining District,

Nevada; Devonian.

ARTICULATA.

GEUSTACEA.

PHAOOPSIDJE.

Genus DALMANITES, Auct.

Dalmaijites (undt. sp.).

Plate 1, figs. 11 and 11 a.

Of this Trilobite, there are, in the collection, only a few imperfect

moulds and casts of the pygidium. These show this part to have been

subtrigonal in general form, with the posterior extremity rather acutely

pointed, and extended, in some cases, even farther back than indicated by

the dotted lines in fig. 11a. It seems to be rather depressed, with the

mesial lobe narrower than the lateral, and provided with about fifteen seg-

ments, with space enough at the posterior end for two or three more. The

lateral lobes have each about thirteen segments, which extend out nearly

at right angles from the mesial lobe anteriorly (excepting at their curved

outer ends), and become gradually more oblique posteriorly. They extend

nearly to the border, and only show the faintest traces of a mesial linear
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farrow along some of the anterior ones. The surface is nearly smooth, or

only has a few very small granules near the lateral margins.

I place this species along with the Devonian fossils only because it

came from the same locality (and the specimens are in the same kind of

matrix) as that from which the other forms, apparently of Devonian age,

figured on the same plate, were obtained. In some of its characters, so far

as known, it resembles Upper Silurian forms quite as much as, or even more

than, Devonian ; and, as Mr. King infonns me that it came from the lowest

bed at the locality, it may possibly belong to the Upper Silurian.

Locality.—Three miles south of Piiion Pass, Pifion Range, Nevada.

PROETIDiE.

Genus PROETUS, Steininger.

Proetus (Photon) denticulatus, Meek. -

Plate 1, figs. 10, 10 a, and 10 6.

I have only seen fragments of this species, consisting of the pygidium,

the glabella, and detached thoracic segments. As these parts have not been

seen united, of course it is possible that they may belong to more than one

type; and, to prevent confusion, if this should be found to be the case,

the pygidium, represented by fig. 10 a, is regarded as belonging to the

typical form of the species. From the manner in which these dififerent

parts occur associated together, however, it is quite probable that they all

belong to the same species.

The pygidium is transversely subelliptic, and is nearly twice as wide

as long, with a moderate convexity. Its mesial lobe is about as wide ante-

riorly as each lateral lobe (exclusive of their lateral spine-like projec-

tions), and more prominent than the latter, with three or four segments.

The lateral lobes are rather depressed, and show about four segments each

;

these segments are not well defined, but have each a distinct mesial furrow,

extending out to the margin, where each segment terminates in a short

spine, directed backward; while there are two other smaller spine-like

projections just behind the posterior end of the mesial lobe ; thus making

ten of these projecting points to the whole of the free postenor and lateral

4 P R

a
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margins. The surface shows a finely granular appearance under a mag-

nifier.

The thoracic segments seen lying in the same fragment of rock indi-

cate a rather distinct convexity for the thorax, with a rounded, moderately

prominent, mesial lobe, about two-thirds as wide as lie lateral lobes (see

fig. 10 h of plate 1).

The glabella (fig. 10) found with the other specimens has a some-

what oblong outline, being longer than wide, with nearly parallel sides,

and a more or less rounded anterior end ; it shows two very faint lateral

furrows on each side, and a strong neck-furrow passing entirely across

behind. It retains the palpebral lobes on each side, and these indicate

rather large eyes, of lunate form, and rather more than half as long as the

glabella, exclusive of the neck-segment. They seem to have been located

rather near the glabella on each side, and less than their own length in

advance of the posterior margin of the cheeks. The surface appears to be

rather more coarsely granular than that of the pygidium.

I know of no very closely allied species.

Locality and position.—The typical and only known specimens of this

species were brought by Colonel Simpson from the west side of Steptoe

Valley, Nevada ; and, although not found associated with other fossils, they

are believed to belong to the Devonian epoch.

OARBONIFEEOUS SPECIES.

EADIATA.

POLYPI.

FAVOSITID^.

Genus SYRINGOPORA, Goldfuss.

Syeingopora (undt. sp.).

Plate 6, figs. 2, 2 a.

Corallites nearly parallel or moderately radiating, regularly arranged

at distances of about once to nearly twice their own diameter apart, gener-
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ally nearly straight or somewhat flexuous ; connecting tubes of about half

the diameter of the corallites, arranged in vertical rows, but usually alter-

nating on opposite sides, separated by spaces varying from about once to

twice the diameter of the corallites ; epitheca thick and showing small

wrinkles of growth ; septa unknown ; infundibuliform tabulae, as seen in

vertical sections, closely and regularly arranged.

Length of corallites unknown ; diameter of same, 0.08 inch, separated

from each other by spaces varying from 0.08 to 0.15 inch.

This species is related to S. geniculata, Phillips, and S. ramulosa and

reticulata of Goldfuss, and may be a variety of one of these forms. After

repeated very careful comparisons, however, with the published figures and

descriptions of those species, I am left in doubt in regard to the propriety of

referring it to either of them. Its corallites are slightly more slender than

in 8. geniculata, as represented by fig. 2, plate 46, of Edwards and Haime's

Monograph of the British Fossil Corals, and decidedly less closely crowded

together than represented by their fig. 2 a of the same plate. They agree

almost exactly in size, however, with their fig. 4 of the plate cited, which

they think probably represents a variety of S. geniculata. Still the connect-

ing tubes are rather more closely arranged than in either of these figures,

and the corallites are rather more widely separated. In the distances be-

tween its corallites, it agrees more nearly with 8. raimdosa ; but its corallites

are a size smaller, and generally less flexuous. In the arrangement and

general appearance of its tabulse, as seen in vertical sections, it closely

resembles Goldfuss' figure, but much less nearly that published by Edwards

and Haime.

Compared with 8. reticulata, its corallites are found to be a size larger,

less closely arranged, and a little more flexuous, with more closely approx-

imated connecting tubes. I suspect that it will be found to be a new spe-

cies, or a marked variety of one of the above-mentioned forms, in either of

which cases it might be called 8. occidentalifi

Locality and ^position.—Southwest of Bald Mountain, Uinta Range, and

at Morgan Peak, Wasatch Range, Utah; in a dark Carboniferous limestone.
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OYATHOPHYLLIDiE.

Genus ZAPHRENTIS, Rafinesque and Clifford.

Zaphrentis excentrica, Meek.

Piate 4, figs. 1, 1 a, 1 6, 1 c, 1 d.

Corallum obliquely subturbinate, moderately curved, very rapidly ex-

panding. Calice apparently shallow, nearly circular, and (at least in the

type-specimen) remarkably eccentric on the dorsal or convex side.

Septa thin, straight or somewhat curved, about 160 in a specimen 2.50

inches in diameter ; every alternate one continued some distance inward, but •

not reaching the middle, there being a rather broad, smooth, flat space left in

the bottom of the calice ; while those on each side of the fossula converge so

as to intersect it before reaching the margin of the smooth central area;

secondary series of septa extending but a short distance inward between the

others ; all of both series on the dorsal or convex side, as seen in weathered

specimens, divaricating upward from a line along the middle on the exterior

surface. Fossula well developed, and situated on the dorsal side, but ex-

tending inward to the margin of the flattened bottom- of the calice. Outer

vesicular area, as seen in a vertical section from the outer to the inner side

of the curve through the fossula., comparatively narrow on the dorsal side,

but very wide on the inner side, where it is occupied by numerous unequal,

rather small, vesicles, ranging obliquely outward and upward within, but

curving out horizontally, or even declining a little toward the exterior;

tabulge, as seen in the vertical section mentioned above, very thin, closely

arranged, numerous, and passing horizontally across from the wide vesicular

area, on the inner or concave side of the curve, nearly to the dorsal side, thus

occupying more than half the entire breadth of the corallum; somewhat di-

vided above, but becoming more simple, straighter, and much more crowded

farther down.

Length of entire corallum, measuring along the outer side of the curve,

about 5 inches
;
greatest diameter, 2.50 to 3 inches.

The only specimens of this species in the collection are so much weath-

ered that the epitheca, and at places a portion of the outer vesicles, as well as

the margins of the calice, have been removed Sections of it, however,
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both horizontal and vertical, show its internal structure very clearly. In
its short, rapidly-expanding form, as well as in the divaricating arrangement
of its septa along the middle of its dorsal side, and in the position of its fos-

sula, it nearly resembles the form I have referred to Z. nmltilamella. From
that species, however, it is readily distinguished by having its septa much
more closely crowded, and particularly by having a very wide space within

occupied by nearly straight, crowded tabulae.

I know of no described species, either American or foreign, with which
it is liable to be confounded.

Locality and position.—Boxelder Peak, Wasatcli Eange, Utah ; Carbon-

iferous limestone.

ZAPHEENTIS ? MULTILAMELLA, Hall 1

Plato fi, Hgs. 4, 4 a, 4 6.

Ziiphrciitis ? multilamellar Hall (1852), Stans^jury's Eeport Exploratious of Gieat Salt

Lake Valley, 408, pi. i, fig. 2.
.

Corallum subturbinate, slightly curved, rapidly expanding; calice cir-

cular, of moderate depth; septa thin, about 150 to 160 in specimens meas-

uring one and three-fourths to two inches in diameter, alternately longer

and shorter, the latter extending one-third to one-half way inward, and the

longer apparently reaching the middle of the calice; fossula narrow, deep,

and extending inward from the convex side of the corallum nearly to the

middle; outer vesicular zone apparently less than half the semi-diameter;

vesicles somewhat elongated, and arranged obliquely outwaid and upward;

those of the inner girea formed by the complex nature of the tabulae,

arranged more or less obliquely upward and inward. Epitheca thin, and

usually destroyed on weathered specimens, showing obscure septal costse,

with small wrinkles and low undulations of growth; costse, and, in

weathered specimens, the edges of the septa, divaricating upward at acute

angles along an imaginary line up the middle of the convex side coincident

with the fossula.

Length, measuring along the outer side of the curve, about 3 inches;

breadth, 2 inches.

Professor Hall's figure of his Z. multilamella shows little more than its

general form, and that it has a moderately deep calice; while his desciiption
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is so brief as to give but a very limited idea of the characters of the coral.

It is therefore with considerable doubt that I refer the form under consider-

ation to his species. The fact, however, that it came from the same forma-

tion and the same region of country, and possesses all of the few characters

mentioned in his description, leads me to think that it may be the same. Still,

in order to give those who may not have access to Stansbury's report the

means of making the comparison for themselves, I quote below Professor

Hall's description:

"Coral free, turbinate, somewhat rapidly expanding; cells deep;

lamellae numerous, thin; outer portion cellular."

He does not mention the nwnher of septa (lamellae); but from his state-

.

ment that they are "numerous", and the fact that they are indicated at one

point of the margin of the calice, in his figure, as being very closely

arranged and thin, they may be as numerous as in our specimens. That

from which his figure was drawn was split longitudinally very nearly

thi'ough the middle, and apparently exactly coincident with one of the septa

on each side, so as to show little or nothing of the structure within. It

evidently had the margins of the calice less worn away than our specimens,

which makes the cavity in ours look more shallow.

From the appearance of a false columella, or portuberance, in the

bottom of the calice, I am not sure that this coral would not be more cor-

rectly called Clisiopliyllum multilamella. If I am not mistaken, however, in

its apparent possession of a septal fossula, it could hardly be properly

placed in the genus Clisiopliyllum.

Locality and position.—The typical specimens of Z. multilamella came

from Cloth Cap and Flat Rock, Great Salt Lake. Those here referred to

that species came from Strong's Knob, on an island in the Great Salt Lake,

from a dark-colored Carboniferous limestone.

Zapheentis? Stansburii, Halll

Plate 6, figs. 3, 3 a, 3 6, 3 c.

ZapJirentis Stansburii, Hall (1852), Stansbury's Eeport of Explorations Great Salt

Lake Valley, 408, pi. i, figs. 3 a, 6 (not Marcou, N. Am. Geol., vii, fig. 7).

Corallum conical, slightly curved ; epitheca thin, with moderately dis-

tinct septal costse, and small, irregular wrinkles of growth ; calice circular
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or nearly so, rather deep, with steeply-sloping sides, and a somewhat irreg-

ularly-flattened bottom, showing some appearances, as seen in sections, of a

low mesial prominence and other inequalities; septa very thin, about 150

in a specimen measuring one inch and a half" in diameter, generally nearly

straight, every alternate one terminating about half-way in, while most the

others continue to the middle, where they are sometimes slightly bent.

Outer vesicular zone occupying from one-third to one-half the space

between the wall and the middle below the bottom of the calice, occupied

by numerous vesicles, which, as seen in vertical sections, are generally very

narrow, and more or less elongated, with their longer axes ranging obliquely

upward and outward. Inner area occupied by nimierous, somewhat larger,

vesicles, which, as seen in vertical sections, have a general transverse

arrangement, but arch upward all around a little within the lateral mar-

gins of the area, and then bend downward, and again upward as they

approach the middle. Septal fossula, as seen in transverse sections below

the bottom of the calice, narrow, and extending about one-half to three-

fourths of the way inward from the side of the greater curve, as seen in

fig. 3 &.

Length of the largest specimen seen, about 4 inches
;
greatest diame-

ter of the calice, 1.80 inches; number of septa in one-tenth of an inch, at

their outer ends, about 3 to 3^.

It is only provisionally that I have referred this coral to the species

described by Professor Hall. It certainly presents no characters inconsist-

ent with his description, as far as that goes,* and agrees with his figure,

excepting in having, in a larger specimen, nearly double the number of

septa. This latter character, however, would separate it specifically, if the

figure of Z. Stanshurii is correct in that particular. It is certainly very dis-

tinct from the species referred, by Professor Marcou, to Z. Stanshurii, in

his North American Geology; the specimen there represented having only

about sixty thick septa, not alternately shorter and longer. It will also be

observed that Professor Marcou's figure likewise differs in this respect

* "Turbinate, free, or attached only by a pedicel, nearly straight, or but slightly

curved; cup rather deep ; margin (when entire) thin; lamellae numerous, thin; inter-

mediate ones extending from the margin one-third to one-half the semi-diameter;

fossett distinct."—(Hall, Stansbury's Eeport.)
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(though less decidedly so) from Professor Hall's, which certainly has the

septa more crowded, thinner, and (as also stated in the description) alter-

nately longer and shorter.

It will be seen from the descnption that this coral agrees rather closely

in many of its characters with the last ; so closely, indeed, that I have been

much inclined to think it might be only a more slender variety of the same.

Still, its longer, more attenuated form, and very nearly equally numerous

septa, in rather decidedly smaller specimens, as well as the apparently dif-

ferent form of the bottom of its calice (see fig. 3 c,) and the direction of

the vesicles formed by the complex tabulae, if not deceptive, and constant,

would certainly be of at least specific importance.

It is worthy of note, as already suggested Avith regard to the last,

that longtitndinal sections of both of these forms (but more particularly

that of the last) show that the tabulae curve upward so as to form a kind

of false columella seen projecting upward in the middle of the bottom of

the calice (see fig. 4 5), more nearly as in CUsiophjUum and Lonsdalia than

I have ever yet observed in Zaphrentis. Still, they seem to differ from

those types in the possession of a septal fossula, very clearly seen, at least

in the species here under consideration ; while neither of them presents a

fasiculate, composite, or astreiform mode of growth, or shows any traces of

well-defined inner walls, as in Lonsdalia.

I greatly regret having no opportunity to compare these and other far-

western fossils with the original types of species briefly described, and not

fully illustrated, many years back, in Fremont's, Stansburj^'s, and other

Government reports, and can therefore only say that I have earnestly

endeavored, to the best of my ability, to identify the described forms from

the published figures and descriptions.

Locality and position.—Boxelder and Logan's Peaks, Wasatch Pange,

Utah, in a dark bluish-gray Carboniferous limestone. Professor Hall's

specimens of Z. Stansburii came from the same horizon, on Stansbury's

Island, Cloth Cap, and Flat Rock Point, Great Salt Lake. Dr. Hayden's

party have also found this fossil quite abundant in the same kind of dark

limestone on the divide between Ross Fork and Lincoln Valley, and at

other localities in Idaho.
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Genus CAMPOPHYLLUM, E. & H.

CAMroPHYLLUM (undt. sp.)-

Plate 5, figs. 2, 2 a, 2 &,

Corallum cylindrical, more or less elongated, nearly straight or some-

what curved, with ridges or irregularities of growth. Calice unknown;

septa about eighty, very thin, every alternate one extending in about half-

way to the middle, while the intermediate ones are much shorter ; outer

vesicular zone narrow, or only extending in about half as far as the longer

costse, occupied by numerous vesicles, which, as seen in vertical sections,

range obliquely outward and upward ; tabulae thin, occupying a very wide

space, passing horizontally across, but curving a little downward at their

outer margins, and sometimes dividing and intersecting each other as they

pass across. Epitheca thin, and, at least in weathered examples, marked

by distinct septal costse.

Length unknown; diameter, 1.60 inches.

The only specimen of this species I have seen is a fragment about five

inches in length, and imperfect at both ends. It is much weathered, the

epitheca being entirely removed, excepting on a few spots, and the calice

broken away. I am somewhat inclined to believe that it may be the same

species figured by Dr. Owen, from the Upper Coal-Measures on the Mis-

souri River, under the name Cyathopliyllmn vermiculare, Goldfuss? (see plate

iv, fig. 2, of his report of his Geological Survey of Iowa, Wisconsin, and

Minnesota). The specimen is straighter than the Missouri River form usu-

ally is, and seems not to have had such strong wrinkles of growth ; but it

is so much weathered that the wrinkles might have been obliterated in that

way. As nearly as can be determined by broken sections, both longitud-

inal and transverse, it seems to agree quite closely, in its internal structure,

with specimens of the form figured by Dr. Owen, now before me from the

original locality. In making the comparison, however, it should be under-

stood that Dr. Owen's figures give no idea of the true appearance and

number of the septa, or of the costse.

The coral figured by Dr. Owen is a true Campophyllum, and, as he pro-

posed to call it Cyatliopliyllum torquium in case it should be found to be dis-

tinct from Goldfuss' species, its name becomes Campophyllum torquium.
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Fig. 1 of plate 5 represents another coral from the Carboniferous

limestone of Piiion Mountains, with rather more closely arranged septa.

It may be a ZapJirentis or a Campopliyllum. Only undeterminable fragments

of it have been seen.

Locality and position.—Diamond Range, near Newark ; Carboniferous.

Genus LITI-IOSTROTION, Fleming.

LiTHOSTROTioN Whitneyi, Meek.

Plate 6, figs. 1, 1 a, 1 6, 1 c.

Lithostrotion Whitneyi, Meek. (M. S.), White (1875), Palseont. of Lieut. Wheeler's

Keport, 103, pi. VI, figs. 1 a, b, c.

Corallum dendroid or growing in irregular, loosely-aggregated tufts.

Corallites cylindrical, of unequal size, and separated by very unequal

spaces, often widely divergent, and generally a little flexuous, sometimes

slightly adherent where in contact; young branches rather strongly diverg-

ing from the larger at their origin, but soon curving so as to become more

nearly parallel; epitheca well developed, and only showing faintly-marked

septal costse, and moderately distinct wrinkles of growth. Calices rather

deep, nearly or quite circular, with a prominent, strongly-compressed colu-

mella rising in the middle; principal series of septa twenty-four to about

thirty-three, extending inward, sometimes nearly to the columella, but often

only as raised lines on the upper sides of the tabulae along the inner half,

though in other examples apparently becoming obsolete within, so as to

leave a comparatively large space of the tabulae smooth around the colu-

mella; secondary series of septa alternating with the others (with which

they agree in number), and very short, or not extending inward beyond the

very narrow outer vesicular zone. Outer zone well defined, and so narrow

as to be occupied by scarcely more than a single series of small vesicles

that range very obliquely outward and upward. Tabulae of inner area

very thin, rather closely arranged, and curving strongly upward around the

columella, then extending at first nearly horizontally outward, and occa-

sionally dividing as they slope or curve a little downward in approaching

the outer zone.

Diameter of the largest corallites, 0.30 to 0.40 inch; of the smallest,
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about 0.20 inch ; number of costse at the outer wall of one of the larger

corallites, about six in 0.10 inch.

On first examining this coral, I was rather inclined to think it might be

the same as a form described by me in the first volume of the California

Report (plate 1, fig. 4) doubtfully as a variety of X. mammiUare. On compari-

son, however, its corallites are found not only to be more irregular in size

and more divergent, but to present important internal differences. In the

first place, they have a more solid and well-defined columella, with the

tabulae of the inner area differently arranged. The most important differ-

ence, however, is to be observed in the comparative breadth of the outer

vesicular zone, which is very much narrower in the species under considera-

tion, and only occupied by one or two ranges of vesicles, instead of three

or four ; and these vesicles, as seen in longitudinal sections, are directed

more obliquely upward (fig. 1 c, pi. 6).

Among the described European species, it seems to be most nearly rep-

resented by L. Martini, Edwards and Haime (see Brit. Mountain Limestone

Corals, xl, figs. 2 a-g), and L. PMUipsi, E. & H. (ib., xxxix, figs. 3, 3 a).

From the first of these, however, it differs not only in having the corallites

less uniform in size, and often more divergent, but in having the tabulae of

its inner area, as seen in vertical sections, frequently divided instead of sim-

ple, and its outer vesicular zone proportionally narrower, while its secondary

septa, as seen in transverse sections, and particularly in the calices, are pro-

portionally shorter. It also differs from L. PMUipsi in the inequality and

more irregular arrangement and greater divergence of its corallites, which

are likewise less flexuous, and want the peculiar coalescent character so

characteristic of that species. The L. Phillipsi probably also shows corre-

sponding internal differences ; but, as I have seen no figures or descriptions

of its internal characters, I have no means of making farther comparisons.

The specific name of this coral is given in honor of Prof. J. D. Whitney,

State geologist of California.

Locality and position.—From the dark bluish-gray Carboniferous lime-

stone at Boxelder Peak, Wasatch Range, Utah.
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Genus CYATHOPHYLLUM, Goldfuss.

Ctathophyllum (Campophylltjm ?) Nevadense, Meek.

Plate 5, figs. 3, 3 «, 3 h.

Coralliim attaining a rathor large size, elongate-conical, and more or

less curved; calice aj)parently circular, and very deep, witli nearly vertical

sides, and a flat bottom; septa about 100, every alternate one of which

extends inward more than half-way to the middle, while those of the inter-

mediate series extend in only one-third to one-half as far as the others

;

tabulse very wide, somewhat irregular, and generally curving downward

around their outer margins; outer vesicular zone, as seen in vertical sec-

tions, occupied by comparatively large vesicles, that range nearly vertically,

or with only a slight outward inclination. (Surface unknown )

Length of a weathered specimen not quite entire at either end (measur-

ing around the outer side of th.e curve), 5.70 inches; diameter at larger end,

about 2.30 inches.

The only specimen of this species in the collection is so much weathered

that it retains none of the epitheca, while the margins of its calice are quite

imperfect. Without seeing better specimens, it is difficult to determine

whether it is a Cyathophyllum, a Campophyllum, or a ZapJirentis. The trans-

verse section (fig. 3 h) seems to show some indications of a fossula in the

arrangement of the septa, as represented in the upper part of the figure.

If this is really a fossula, the species may have to be called ZapJirentis

Nevadensis.

Locality and position.—Boxelder Peak, Wasatch Eange, Utah; Car-

boniferous.
CYATHOPHYLLUM SUBC^SPITOSUM, Meek.

Plate 5, figs. 4, 4 o, 4 &.

Corallum subfasciculate, with gemmation lateral; corallites few, the

young starting by slender stems rather low on the sides of the old, and

growing up more or less nearly parallel with the latter, but apparently

without again uniting or branching above, where they soon nearly or quite

equal the size of the old; all subcylindrical above their tapering bases,

and more or less flexuous, with a few swellings and smaller wrinkles of

growth ; epitheca of moderate thickness, and scarcely showing septal costse.
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Septa from about fifty-six to seventy, all very tliin in the outer vesicular

zone, but (as seen in transverse sections) with the principal series thicker

within, and continued nearly (or apparently in part) quite to the middle,

while those of the intermediate shorter ones do not extend inward beyond

the narrow vesicular zone ; vertical sections showing the vesicular zone to

extend only from one-fourth to one-third of the way to the middle, and to

be occupied by a few rows of unequal vesicles, ranging outward and upward.

Tabulae, as seen in the section last above mentioned, numerous, occupying

a very wide space, equaling more than two-thirds of the entire breadth of

the corallum, passing nearly straight across, or merely curving downward

a little at their lateral margins, somewhat irregularly arranged, and, in part,

more or less divided.

Entire length of corallites unknown; diameter of largest seen, 0.62

inch.

One of the most marked features of this coral is the great breadth

of the tabulse compared with the narrow, outer, vesicular zone. This

character, and the fact that in some transversely-broken sections the septa

do not reach the naiddle, at first caused me to suspect that it might be a

branching Campophyllum. It is true, the species of that genus hitherto

known are simple ; but, as suggested by Edwards and Haime, there may be

branching species yet unknown. On grinding a transverse section, how-

ever, I find that the larger septa all extend farther inward than is usual in

Campophyllum, while some of them seem to extend quite inward to the

center (see fig. 4 a). I am therefore led to refer it to the genus Cyatlio-

pJiyllum.

Specifically, it does not appear, when all its characters are taken into

consideration, to be nearly allied to any of the described species with which

I am acquainted. In the size of its corallites, and apparently in their mode

of growth, as Avell as in the great breadth of its tabulae, it is very similar

to C. pseudo-vermiculare of McCoy (Brit. Pal. Foss., pi. 3 c, fig. 8) ; but it

has a much larger number of septa, which pass farther inward, while its

outer vesicular zone is decidedly more complex.

Locality and position.—Near Swansea, White Pine District ; Carbon-

iferous.



62 PALEONTOLOGY.

MOLLUSCA.

BHACHIOPODA.
STROPHOMEmDJE.

Genus HEMIPRONITES, Pander.

Hemipronites crenistria, Phillips (sp.).

Plate 7, fig. 2.

Spirifer crenistria, Phillips (1836), Geol. Yorks., II, 216, pL ix, fig. 6.

Spirifer senilis, Phillips (1836), ib., fig. 5.

Leptcena anomala, Sowerby (1840), Min. Conch., VII, 9, pi. G15, fig. 1 b (not 1 a, d, e).

Orthis umbraculum, Portlock (1843), Geol. Lond., 456, pi. 37, fig. 5.—De Koninck (1843),

An. Foss. Garb. Belg., 222, pi. xiii, figs. 4-7 (not von Buch).

Orihis Bechei, McCoy (1844), Synop. Garb. Foss. Ireland, pi. xxii, fig. 3.

Orthis comata, McCoy (1844), ib., fig. 5.

Orthis caduca, McCoy (1844), ib., fig. 6.

Orthotetes radians, Fischer (1850), Bull. Soc. Imp. Mosc, XXIII, pi. 9, fig. 3.*

Leptcena crenistria, McCoy (1855), Brit. Pal. Foss., 450.

Leptcena senilis, McCoy (1855), ib., 452.

? Orthis Keokuh, Hall (1858), Iowa Eeport, I, part ii, 640, pi. xix, figs. 5 a, 6.

f Orthis robusta, Hall (1858), ib., 713, pi. xxviii, figs. 5, a, b, c.

Streptorhynchus crenistria, Davidson (1860), Mon. Scottish Garb. Brach., 32, pi. i,

figs. 16-22 ; and in Mon. Brit. Garb. Brach. (1861), 124, pi. xxvi, fig. 1, pi.

xxvi, figs. 1-5, and pi. xxx, figs. 14-16.

? Streptorhynchus Hallianus and 8. Tapajotensis, Derby (1874), Bull. Cornell Univ., I,

35 and 37, pi. v.

The specimens that I have here referred to the above-named widely-dis-

tributed and v\^ell-known species, seem to agree in all their external charac-

ters with the published figures and descriptions of that form as given by

the most reliable European authorities. None of them, however, show the

interior, and they are all in a bad state of preservation.

Locality and position.—Light-colored limestone. Fossil Hill, White Pine

District ; White Pine County, twenty-five miles northeast of Hamilton

;

and Railroad Canon, Diamond Mountains. The specimen figured was

brought by Colonel Simpson from a dark limestone near Camp Floyd. All

Carboniferous.

* The name Orthotetes was first proposed by Fischer in 1829 ; but as he neither

then, nor at any subsequent time, named, described, figured, or cited any type (until

1850), his genus cannot be regarded as antedating Hemipronites, Pander, 1830.
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Genus ORTHIS, Dalman.

Orthis Michelini, L'Eveill6, var.

Plate 7, figs. 1, 1 a, 1 6, 1 c.

Terebratula Michelini, L'Eveill6 (1835), M6m. Soc. G6ol. France, II, 39, pi. ii, figs. 14-17.

Orthis Michelini, De Koninck (1843), An. Foss. Garb. Belg., 228, pi. xiii, figs. 8 and

10 c, d.—De Verneuil and De Keyserling (1845), Geol. Russ., II, 185, pi. xii,

fig. 7.—Semenow (1854), Foss. Schles. Kolenk., tab. iii, fig. 11.—McCoy (1854),

Brit. Pal. Foss., 448, tab. iii, fig. 11.—Davidson (18G0), Scottivsh Carb. Brach.,

30, pi. i, figs. 7-10 ; and again (1861), Brit. Carb. Brach., 132, pi. xxx, figs. 6-12.

Terebratula filiaria, Phillips (1836), Geol. Yorks., II, 220, pi. xi, fig. 3.

Orthis divaricata, McCoy (1854), Synop. Carb. Foss. Ireland, pi. xx, fig. 17.

Orthis eircularis, McCoy (1854), ib., fig. 17.

Orthis Michelini var. Burlingtonensis, Hall (1858), Iowa Report, I, part ii, 596, pi. xii,

fig. 4.

Compare Orthis Penniana, Derby (1874), Bulletin Cornell University, I, No. 2, 26.

Shell rather gibbous, both valves being convex, but the ventral less

so than the dorsal, longitudinally oblong or subquadrate in outline, with

breadth nearly as great posteriorly as in front; lateral margins nearly straight

and parallel, anterior lateral rounding more or less abruptly into the front,

which is rounded, somewhat straightened, or very faintly sinuous near

the middle ; hinge-line very short, or less than one-third the breadth of

the valves. Dorsal valve distinctly and generally evenly convex; beak

slightly prominent, and only a little incurved ; area small, very moderately

arched. Ventral valve moderately convex all over, excepting near the front,

where it is depressed so as to form a broad, shallow, undefined, mesial

sinus ; beak projecting little beyond that of the other valve, and arched but

not strongly incurved ; area very small, well defined, inclined, and arching

more or less backward ; foramen moderate, but nearly or quite closed by the

cardinal process of the other valve. Surface of both valves ornamented by

numerous, crowded, even, more or less dichotomous, radiating striae, that arch

outward on the posterior lateral regions, and are crossed toward the front

and lateral margins by rather distinct marks of growth. (Internal charac-

ters unknown.)

Length of largest specimen seen, 1.54 inches; breadth, 1.32 inches;

convexity, 0.95 inch.

I have long been much perplexed in regard to the proper disposition
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of this shell. It has much the general aspect of 0. Michelini, but differs

rather decidedly from any authentic variety of that species figured in

foreign works in its longitudinally oblong outline, straight and parallel

lateral margins, and greater convexity, especially that of its ventral valve,

which in 0. Michelini is most generally flat, or even a little concave, around

the anterior region. Its area is also proportionally smaller than in 0. Mich-

elini. In some respects, it agrees more nearly with a South American form

described by Professor Derby under the name 0. Penniana, already cited.

Still, it differs quite strongly in its oblong or quadrate form (produced by

the straightness and parallel outline of its lateral margins, which cause the

breadth of its valves to be almost exactly as great posteriorly as toward the

front); while 0. Penniana is decidedly wider anteriorly than behind, almost

exactly as in the typical form of Michelini. If 0. Penniana of Derby is

really specifically distinct from 0. Michelini, which I am rather inclined to

doujbt, then our shell might with more propriety be arranged as a variety

of the same than of 0. Michelini, unless it may present some internal differ-

ences. If distinct from the above-mentioned forms, either specifically or as

a variety, it may be designated by the name Nevadensis.

Locality and position.—From the Carboniferous limestones of White

Pine County, Nevada, twenty-five miles east of Hamilton, on the Egan

Road; also, at Railroad Canon, Diamond Mountains. Colonel Simpson

also brought it from the pass between Desert and Pleasant Valleys.

PEODUCTIDiE.

Genus PRODUCTUS, Sowerby.

Productus Nevadensis, Meek.

Plate 8, figs. 2, 2 a, 2 6, 2 c, 2 d, 2 e.

Shell of medium size, with a general elongate-subovate form, as seen in

adult examples, which are much produced anteriorly; hinge less than the

greatest breadth. Ventral valve very gibbous, strongly arched, the curve

regularly increasing from the produced front to the beak, provided with a

rather deep mesial sinus, which extends from near the beak to the front; gib-

bous central region comparatively narrow, and, on each side of the sinus,

rounded and falling off laterally very abruptly, especially to the ears; beak
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rather narrow, distinctly incurved, so as to pass within the hinge-line; ears

small, nearly rectangular; lateral margins sometimes faintly sinuous near the

ears, and rounded to the front, which is rounded or a little sinuous in outline

at the middle, as seen from above; surface ornamented by rather broad,

regularly-arranged, concentric undulations, which become obsolete on the

umbonal region, and more strongly defined and wider anteriorly, while

on the umbonal portion there are numerous minute, slightly-elongated

prominences, arranged in quincunx, which probably bore minute spines;

farther forward the little spine-bases are arranged in concentric bands,

mainly in the furrows between the concentric undulations; spines appar-

ently all small, short, and inclined forward, or more or less depressed; interior

with tlie scars of the cardinal muscles narrow, nearly parallel, deeply

striated, and very profoundly impressed, so as to form on internal casts two

very prominent, parallel ridges, between which are seen the distinctly-

corrugated scars of the adductor muscles. Dorsal valve flattened, concave

over the whole visceral region, excepting a slight mesial ridge corresponding

to the sinus of the other valve, and marked by numerous small, regular,

concentric wrinkles, with many little projecting points that seem to have

borne small spines, especially toward the anterior and lateral margins.

Interior unknown.

Length of one of the largest specimens, measuring over the curve of

the ventral valve from the beak to the front, 4.30 inches; breadth, 1.7G

inches; convexity, 1.30 inches.

For about ten years past I have, at different times, had under consid-

eration specimens of this Produdus, without being able to identify it with

any of the described species. I have had no difficulty in separating it from

all of other known forms from the Far-West, and have always found it to be

quite constant in its characters. In young examples, it is much like F.

Nelrascenais of Owen;* though in adult specimens, it is found not only to

attain a much larger size, but to be proportionally greatly more produced

in front, as well as much more gibbous ; while it evidently did not possess

* Not as represented by Dr. Oweu's tigure giveu under that name, on plate v of

Iiis Wisconsin, Iowa, and Minnesota Report, however, which figure certainly does not

represent the species described under that name by Dr. Owen, as may be seen by reading

his description, and as I know from examining his type-specimens.

5 P R
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two .sets of spines as in the P. Nebrascensis, on whicli the larger spines were

long, strong, and erect. On Dr. Owen's species, the little tubercles, or

prominences supporting the spines, are also so much elongated as often

almost to present the appearance of little costse (especially on internal casts

broken from a limestone matrix), which is not the case with the species

under consideration. I have now before me many specimens of P.

Nebrascensis, some of which were collected from the original locality, in

Nebraska, while others came from the same horizon in Kansas, Iowa, and

Illinois, and none of these attain more than half the size of the species here

•described, nor are any of them but slightly more than hemispherical;

while they are all proportionally broader across the umbonal region of the

ventral valve. In no instance have I ever seen a specimen of that species

so greatly produced in front as we see in this. The most marked differences,

however, are to be observed in the internal casts of these two shells, that

of P. Nebrascensis scarcely showing any traces of the muscular scars.

Among foreign species, our shell is perhaps most nearly represented

by some of the narrow, elongated varieties of P. scabriculus, P. pustulosus,

or P. punctatus; but it seems to me to differ too decidedly and constantly

from these to render any detailed comparison necessary. Nevertheless, I

expect to see it (as is too often hastily done in similar cases) arranged by

some authorities as a synonym of one, or alternately of each, of the

above-mentioned species. I am aware that our fig. 2 b, for instance,

presents much the appearance of some varieties of P. punctatus, because it

is not placed in a posture to show the greatly-produced anterior, as shown

in fig. 2 e, nor the strong distant concentric ridges as seen in fig. 2.

These, however, are not the only differences; for our shell is cows^aw^?^/ much

narrower than the usual form of P. punctatus, while its umbonal region has

a much more squarish appearance, if I may so term it, owing to the sudden

and vertical descent of its sides to the ears. Again, it will be seen to pre-

sent strongl3'--marked differences in the form and relative sizes of the

muscular scars in the ventral valve, by comparing our fig. 2 c with fig,

17 of plate xliv of Mr. Davidson's Monograph of the British Carboniferous

Brachiopoda. Equally good distinguishing characters can be pointed out

between it and the other species mentioned.
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Locality and position.—West side of Buell Valley; Summit Spring Pass;

Euby Valley; White Pine Mountains and other localities in Nevada:

from a light-colored limestone believed to belong to the upper part of the

Carboniferous series of that region.

Prodxjctus (undt. sp.)

Plate 7, figs. 6, G a, 6 h.

Compare Productus Ivesii, Newberry (18G1), Ives' Eeport on the Colorado, 122, pi. ii,

figs. 1-8; also Productus Calhounianus, Swallow (1858), Trans. Acad. Sci.

St. Louis, I, 180.

Shell attaining a large size, longer (measuring over the curve of the

ventral valve) than wide; hinge apparently not quite equaling the greatest

breadth. Ventral valve very gibbous, much produced anteriorl}^,

very strongly arched, and provided with a deep, wide mesial sinus that

extends from the unbonal region to the produced front,' to which it gives an

emarginated appearance as seen from above; most gibbous portion on each

side of the sinus, comparatively narrow, with abruptly descending lateral

slopes, which converge rather gradually to the beak; ears apparently, nearly

rectangular, arched, and wrinkled ; surface ornamented by medium-sized,

well-defined, occasionally bifurcating costae, that bear numerous, more or

less alternately-an-anged little nodes, each of which was the base of a slen-

der spine sometimes apparently attaining a length of nearly three-quarters

of an 'inch ; beak comparatively small at the apex, incurved so as to pass

within the hinge-line, and, together with the adjacent umbonal region,

crossed by small concentric wrinkles, which become stronger on the ears;

lines of growth very fine and regular. Dorsal valve somewhat flattened or

a little concave in the visceral region, and abruptly cui^ved parallel to the

other in front, provided with a mesial ridge corresponding to the sinus of

the other valve; surface ornamented with costse similar to those of the other

valve, and crossed on the visceral region by small, regular concentric

wrinkles; cardinal edge strengthened within by a strong marginal ridge on

each side of the short, recurved cardinal process, from the base of which

there extends forward a small mesial ridge, which is bifid at its connection

with the process.

Length of one of the largest specimens, measuring over the curve of the
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ventral valve, about 4.90 inches; breadth of the gibbous part of umbonal

region, exclusive of the ears, about 2.50 inches.

Of this Frodudus, there are six or eight specimens in the collection

from various localities, but unfortunately they are all more or less mutilated

or distorted. After numerous careful comparisons, I liave been unable to

arrive at any very satisfactory conclusions in regard to its specific relations.

At a first glance, it reminds one of some of the larger coarsely-costated va-

I'ieties of P. semireticulatus. It evidently differs, however, inseveral respects

from that species; being not only more coarsely costated, and more deeply

sulcated, but it likewise differs in having numerous little spines scattered

over the whole of the ventral valve; while the mesial internal ridge of its

dorsal valve (see fig. 6 &) differs in being bifid as in P. scabriculus. In most

of its external characters at least, excepting its narrower form, it seems to

agree pretty well with the description of a form described by Professor Swal-

low, from the Upper Coal-Measures of Kansas, under the name P. Calhomi-

ianus var. Kansasensis ; and yet it appears to be specifically distinct from

the Kansas specimens that I have always identified with the form described

by Professor Swallow, as well as from all of the others I have ever seen

from the same localities as those named by him. It appears also to be re-

lated to P. Ivesii of Dr. Newberry, from Arizona, but is more produced

anteriorly ; and, so far as I have been able to see from examinations of the

interior of the dorsal valve of that form, its mesial ridge is not divided as

in this shell, which is also narrower in the umbonal region.

I suspect that it will be found to be an unnamed species ; but, without

better specimens for comparison, I hardly feel justifiable in naming it as a

new species. If distinct from all the allied forms, it might be called P.

lof)gus.

Locality and position.—Fossil Hill, White Pine Mountains; Eailroad

Canon, Diamond Mountains ; West of San Francisco Mountain, etc.
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Productus semireticulatus, Martin.

Plate 7, fig. 5.

Anomites semireticulatus, Martin (1709), Petref. Derb., 7, tab. xxxii, figs. 1 and 2, and

tab. xxxiii, fig. 4.

Anomites productus, ib., 9, tab. xxii, figs. 1, 2, and 3.

Productus Scoticus, Sowerby (1814), Min. Conch., I, 158, tab. Ixix, fig. 3.

Productus Martini, Sowerby (1821), ib., IV, 15, pi 317, figs. 2-4.—De Koninck (1843),

An. Foss. Carb. Belg., 160, pi. vii, fig. 2.—Phillips (in part, 1836), Geol. Yorks.,

II, 213, pi. vii, fig. 2.—McCoy (in part, 1844).—Brit. Pal. Foss., 467 and 471.

Productus antiquatus, Sowerby (1821), Min. Conch., II, 15, pi. 317, figs. 1, 5, and 6.

—

Phillips (part, 1836), II, 213, pi. vi, fig. 2.

Productus coneinnus, Sowerby (1821), Min. Conch., IV, 16, pi. 318, fig. 1.

Productus pugilis, Phillips (1836), Geol. Yorks., II, viii, fig. 6.

Lepiccna antiquata, Fischer (1837), Oryc. du Gouv. de Mosc, 142, pi. 26, figs. 4 and 5,

Leptoina tubulifera, Fischer, ib., pi. xxvi, fig. 1 (not Deshayes).

Productus Inca, d'Orbigny (1844), Paleont. Am. Merid.,61, pi. iv, figs. 1, 2, and 3.

Productus Jlexistriata, McCoy (1844), Synop. Carb. Foss. Ireland, pi. xvii, fig. 1.

Productus semireticukUus, De Koninck (1847), Monogr. Chouetes et Prod., pi. viii, fig.

1, pi. ix, fig. 1, pi. X, fig. 1.—Davidson (1860), Monogr. Scottish Carb. Brach.,

pi. iv, figs. 1-5, 7, and 12 j and of uumerous other authors.

The collection contains, from several localities, specimens that seem to

me to belong to the above-mentioned well-known and widely-distributed

species. At least so far as their characters can be made out from the collec-

tions yet obtained for stud}^, no reliable distinctions have been observed.

Locality and position,—Railroad Canon, Diamond Mountahis ; Fossil

Hill, White Pine Mountains, Nevada.

Productus costatus, Sowerby I !, var,

Plate 7, figs. 4 aud 4 a, &.

Productus costatus, Sowerby (1827), Mineral Conch., VI, 115, pi. 560, fig. 1.—De Ver-

neuil (1845), Palaiont. Russia and the Ural Mts., 268, pi. xv, figs. 13 a, b.—
De Koninck (1847), Mon. Prod., 92, pi. viii, fig. 3,* pi. x, fig. 3, and pi. xviii,

figs. 3 a, &.—Davidson (1860), Mon. Scottish Brach., 44, pi. ii, figs. 22-24

;

and of various other authors.

Productus sulcatus, Sowerby (1822), Mineral Conch., IV, 17, pi, 310, fig. 2. .

Producta costafa {et sulcata), Phillips (1836), Geol. Yorks., 213, pi. vii, fig. 2.

Productus costellatus, McCoy (1844), Synopsis Carb. Foss. Ireland, pi. xx, fig. 15.

Productus Portlockianus, Norwood and Pratten (1854), Jour. Acad. Xat. Sci. Philad.,

III, 15, pi. 1, figs. 9 a, b, c.

* This figure of De Koniuck's was drawn from an American specimen found at

Saint Louis, Missouri.
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Producta costata, McCoy (1855), Brit. Pal. Poss., 4G0.

Froducta Flemingi var. sulcata^ McCoy, ib., 461.

Productus costahts, Meek (1872), Palseont. E. Nebraska, in Haydeu's Eeport U. S. Geo!.

Survey Nebraska, 159, pi. vi, flgs. 6 a, b.

Sliell ratlier under medium size, about as long as wide, measuring direct

from the beak to the front, but longer than wide, measuring over the curve

of the ventral valve; very gibbous, and strongly incurved, tlie curvature

increasing little from the front to the beak, and sometimes describing nearly

two-thirds of an entire volution on the ventral surface ; hinge-line about

equaling the greatest breadth of the valves. Ventral valve very gibbous,

with a well-defined mesial sinus extending from the umbonal region to -the

front; ears small, nearly rectangular, and rather distinctly arched; lateral

slopes rounding off nearly vertically to the ears; beak gibbous, and strongly

incurved, but scarcely passing within the hinge-margin; surface ornamented

with moderate-sized longitudinal costa?, which sometimes become a little

irregular in size on the anterior and anterior lateral slopes by some of them

bifurcating, or, in other cases, by two of them coalescing to form a larger

and slightly more prominent one, generally at the origin of a spine. Small

concentric wrinkles also give the visceral region a more or less reticulated

appearance, while the bases of ratlier stout spines are seen scattered over

the anterior and lateral slopes (generally on the larger costse) as well as

on the ears, or sometimes in a row along the sulcus or concavity between

each ear and the very abrupt swell of the umbo. Dorsal valve flattened-

concave in the visceral region, where it is marked by obscure costse. and

small concentric wrinkles ; interior with a slender mesial ridge, most sharply

elevated near the middle, and having the muscular scars prominent and near

the beak; reniform scars obscure, directed outward and a little forward from

the anterior side of the muscular scars.

Length of a medium-sized specimen, measuring direct from the beak to

the front, 1.21 inches; measuring over the curve of the ventral valve,

about 2.20 inches; breadth, 1.25 inches.

It is with considerable doubt that I have ventured to refer this shell to

the variable species P. costatus, though.it seems to be the form that has gen-

erally been Identified with that species in our Coal-Measures and the Lower

Carboniferous rocks of the Mississippi Valley. Although these American
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specimens agree pretty closely with certain forms usually regarded in Europe

as being only varieties of P. costatus, tliey never possess the very large

costse and the strong oblique lateral ridge near each ear, seen in the typical

variety of that species. Indeed, I have never seen any American shell pre-

senting the characters of the typical P. costatus, or nearly approaching it.

It is therefore only because the best European authorities include in that

species shells with very much smaller costse, and the lateral ridges nearly or

quite obsolete (such as that represented by figs. 6 and 6 a on plate 4 of Mr.

Davidson's Monograph of the Carboniferous Brachiopoda of Scotland, first

referred b}'" Jlr. Davidson to P. semireticulatus, but afterward considered by

him to be a variety of P. costatus), that we have in this country referred

such forms as that under consideration, even provisionally, to P. costatus.

Generally, our specimens resemble quite closely P. sulcatus of Sowerby;

and if it were not for the fact that nearly all European authorities who have

investigated the Carboniferous Brachiopoda agree in viewing the form on

which Sowerby proposed to found that name as only a variety of P. costatus,

I should scarcely hesitate to retain the name P. sulcatus for our shell. Our

specimens, however, are generally more gibbous and more strongly arched

than the European varieties of P. costatus with equally small costcs. In

most cases, they look much like small examples of P. semireticulatus ; and,

indeed, Mr. Davidson thought that specimens apparently of this shell sent

by me to him from the Coal-Measures of Nebraska more probably belonged

to that species than to P. costatus ; yet the fact that we find these shells

tlu'oughout wide areas of country here ranging through a considerable

thickness of strata, and often directly associated in the same beds with Avell-

marked examples of P. semireticulatus of the usual size and form, and still

never attaining more than half the adult size of that species, while the}^ are

always proportionally narrower across the umbonal region, and more gib-

bous and more produced, seems to be an objection to the conclusion that

they belong to the same species; especially as these smaller shells are evi-

dently, as may be seen by their much-produced, strongly-arched form, adult

specimens. On the other hand, the fact tliat they vary comparatively little

in their characters, wherever we find them, and never nearly approach the

typical forms of P. costatus, would seem to be an equally good ' reason for



72 PALEONTOLOGY.

regarding them as belonging to a distinct species from that form also. Until

we can have an opportunity to arrive at a more satisfactory conclusion on

these points from the study of more extensive collections, I would therefore

refer this form provisionally to P. costatus, but at the same time express the

belief that it does not belong to the same species as the typical P. costatus

of the Old World.

Locality/ and position.—Eailroad Cafion, Diamond Mountains ; Fossil

Hill, White Pine Mountain; and Moleen Peak, Nevada.

Productus Pkattenianus, Norwood.

Plate 7, fig. 7.

Productus cora, Owen (1852), Geol. Report Wisconsin, Iowa, and Minn., 103 and 136,

pi. V, fig. 1.—Marcou (1858), Geol. N. Am., 45, pi. vii, figs. 4, 4 a.

Productus semireticulatus. Hall (1852), Stansbury's Report Salt Lake Exp., 411, pi.

iii, figs. 3, 5, and 5 a, b (not Martin, sp.).

Productus Prattenianus, Norwood (1854), Jour. Acad. Nat. Sci. Pbilad. (2d ser.), Ill,

p. 17, pi. 1, figs. 10 0., fe, c, d.

Productus Flemingii, Geinitz (186G), Carbouf. uud Dyas in Nebraska, 52, taf, iv, figs.

1, 2, 3 (not Sowerby).

Compare P. cora, d'Orbigny (1843), Paleont. Voy. Am. Merid., Ill, 55, pi. v, figs. 8, 'J.

This is a common shell in the Coal-Measures of the Mississippi Valley,

through the Avhole thickness of which it ranges, if not into the Lower Car-

boniferous. It is generally about as wide as long, by direct measurement

from beak to front ; though in some examples the anterior margin is more

produced. The hinge-line usually equals the greatest breadth ; while the

ears are large, rectangular, and marked with a few large wrinkles that extend

a little upon the sides of the umbo, but never cross over it, the visceral

region of the ventral valve being nearly always without traces of these

wrinkles. It is very gibbous, strongly-arched in the umbonal region, and

without any indications of a mesial sinus, tliough it is sometimes a little flat-

tened in the middle, with the lateral slopes rounding down abruptly on each

side. The beak is often narrowed and distinctly incurved. The surface is

ornamented by fine, regular, longitudinal striae, which increase by intercala-

tion, or sometimes by division; while over the whole of the ventral valve

are distantly, but regularly scattered, a few large spine-bases, at each of

which the striae are often interrupted, sometimes three or four of them terrai-
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nating at a spine-base, or three or four originating on the lower side, where

only one is continued above the same. The spines are large, erect, and

apparently long, and occur on the ears as well as over the other parts of the

valve, there being sometimes a row of them along the hinge-margin of each

ear. The dorsal valve is flattened, and generally provided with concentric

wrinkles on the visceral portion.

Although this species is quite common, it is rarely found with the ears

and free margins unbroken. In most cases, only the umbonal and most gib-

bous parts of the ventral valve are preserved when the specimens are broken

from a limestone matrix; while, owing to the thinness of the shell, specimens

in shale are usually crushed or much distorted. It seems to be much like

forms identified in Europe with P. cora^ d'Orbigny, to which it has been

by some referred in this country. It certainly differs from d'Orbigny's

figures of that species, however, in having its ventral valve more gibbous,

with more nearly rectangular and larger ears, with large strong wrinkles;

while its spines were certainly much larger and longer than repre-

sented by d'Orbigny, If his figure represents a specimen with tlie free

margins and the edges of the ears broken away, and the shorty pointed spines

shown along the hinge are wrongly drawn, then his species may be identi-

cal with our shell ; but otherwise it seems to me to be quite distinct. Prof

De Koninck, however, who has seen d'Orbigny's original specimens, thinks

they are certainly not distinct from the European forms referred to P. cora,

some of which are much more like our shell than the South American

typical form would appear to be from d'Orbigny's figure.

As in other species of the genus, the striae of this shell vary somewhat

in size, though much less than is usual in most other species. On measure-

ment, I find that from three to five of them may be counted in a space of

one-tenth of an inch in the specimens under consideration.

Locality and 'position.—Fossil Hill, White Pine District ; Railroad

Canon, Diamond Mountains, Nevada: Carboniferous.
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Peoductus semistriatus, Meek.

Plate 7, figs. 8, 8 a.

Productus semistriatus, Meek (18G0), Proceed. Acad. Nat. Sci., XII, 309; and (187G) in

Col. Simpson's Report Expl. across tbeGreatBasiu of Utah, 347, pi. I, figs.7 «,&.

Compare Productus Chandlessii, Derby (1874), Bull. Cornell Univ., I, 51, pi. iv, figs.

1-16, and pi. vi, fig. I.

Sliell rather under medium size, very gibbous, greatest breadtli on tlie

liino-e-line, wliicli is nearly twice the length, measuring from the beak direct

to the anterior slope, but only a little more than half as great as the length

of the ventral valve, measuring over its curve. Ventral valve extremely

convex, strongly arched, and much produced in front, sometimes provided

with a very shallow mesial sinus ; beak gibbous and distinctly incurved, so

as to pass within the cardinal margin ; ears triangular, strongly vaulted,

and abruptl}^ separated from the vertical sides of the gibbous umbonal

region by a rounded, undefined sulcus, which is continued from the beak

to the lateral margins, to tlie outline of which it imparts a more or less

sinuous character in front of each ear ; surface of the visceral region marked

by small concentric wrinkles extending upon the ears, and crossed by

nnmerous rather fine longitudinal striae, or costae, that become suddenly

obsolete on all of the anterior and lateral slopes from above (behind) the

middle : these parts of the surface being merely marked with obscure lines

of growth and strong, regularly-scattered spine-bases, from each of which

there is sometimes a very obscure, undefined ridge extending downward to

or toward the free margin. Similar spine-bases are also seen over other parts

of the surface, including the ears ; though they nowhere arise from tuber-

cles. Dorsal valve unknown.

Length, measuring direct from the umbo to the anterior slope, 0.83

inch; measuring over the curve of the ventral valve from the beak to>

the anterior margin, 2.25 inches; breadth to the extremities of the ears,

about 1.34 inches ; breadth of most gibbous part of umbonal region, 0.90

inch; number of longtitudinal strias on the posterior half of the ventral

valve, in the space of 0.10 inch, 3.

This seems to be a well-marked species, which is peculiar in having

well-defined longitudinal striae and moderately distinct transverse wrinkles
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on the gibbous visceral region of the ventral valve, and no traces whatever

of either on the anterior and lateral slopes, composing more than half of

the entire surface. The ventral valve is very gibbous, distinctly arched,

and much produced; the elevated umbonal region being comparatively nar-

row, with yertical sides, and but a faint indication of a mesial sinus. The

spines seem to have been stout, erect, and to have arisen very abruptly

from the surface, without being connected with tubercles.

In several respects, the South American shell described by Professor

Derby, under the name Productus Chandlessii, in the Bulletin of Cornell

University, already cited, would seem, as nearly as can be determined from

liis figures and description, to be closely allied to the species here under

consideration ; but, without specimens for comparison, I am not prepared

to express a decided opinion respecting the relations of the two shells.

Locality and position.—The type-specimens of . this species were brought

by Colonel Simpson from a locality southeast of the Great Salt Lake, Utah

(latitude 40° 22' N., longitude 111° 38' W.), where they were found in a

black bituminous limestone of Carboniferous age.

Pkoductus subhorkidus, Meek.

Plate 7, figs. 3, 3 a, 3 &.

Shell small, or of moderate size, generally much produced, longitudinally

oblong-suboval, the length being distinctly greater than its breadth ; hinge-

line about equaling the greatest breadth. Ventral valve very gibbous, espe-

cially in the umbonal region, with a deep mesial sinus extending from near

the umbo to the front, very strongly arched, the curve increasing from the

front to the beak, which is distinctly incurved, but scarcely passes the hinge-

margin ; ears small, nearly rectangular, arched, and standing out nearly at

right angles to the abrupt sides of the umbo ; surface smooth, excepting

sometimes broad, obscure, obsolescent longitudinal ridges on the anterior

and lateral slopes, and strong spine-bases, rather thickly scattered over the

whole, including the ears ; spines strong, erect, and long. Dorsal valve and

interior unknown.

Breadth of a medium-sized specimen, 0.85 inch; length of the same,

measuring direct, 1.03 inches; measuring over the curve of the ventral

valve, 2.06 inches.
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In its smooth surface, deep mesial sinus, and strong spines, this species

resembles the narrowest varieties of Productus liorridus of Sowerby. Its

uniform adult size, however, from widely-separated localities, and through

a great thickness of strata, is less than half that of the average size of P.

liorridus; while it is greatly more produced and elongated in proportion to

breadth, and has a proportionally shorter hinge and smaller ears. All its

associate fossils in the same beds are also decidedly Carboniferous forms,

while P. horridus is a Permian species.

In some respects, this shell resembles a form described by Professor

Swallow, from the Coal-Measures of Kansas, under the name P. costatoides.

It attains a larger size, however, and is more produced anteriorly ; while it

wants the well-defined costse of that shell, being almost entirely smooth,

excepting the spine-bases, and the faintest possible traces of a few broad,

undefined ridges, sometimes seen descending the anterior slope. It never

shows the faintest indications of concentric ridges, or furrows, on the visceral

region, or any other part of the surface.

Locality and position.—Light-colored Carboniferous limestone of Wa-
satch Mountains; Hamilton Butte, Ruby Group; Mahogany Peak, Egan

Mountains, and north slope of Moleen Peak, Elko Range, west side of Long

Valley, Ruby Group.

Productus multistriatus, Meek.

Plate 8, figs. 3, 3 a, 3 &, 3 c, 3 d, 3 e.

Productus multistriatus, Meek (1860), Proceed. Acad. Nat. Sci. Philad., July, 309;

and (1876) in Col. Simpson's Eeport Expl. across the Great Basin of Utah, 350,

pi. 1, figs. 8 a, b.

Shell of about medium size, much produced ; length of entire speci-

mens greater than the breadth, even by direct measurement from the umbo

to the produced front, and proportionally still longer, measuring over the

curve of the ventral valve ; ears of moderate, or rather large size, some-

what triangular, strongly vaulted, and defined by a sinuosity of each lateral

margin, which generally makes them less than rectangular at the extremi-

ties ; lateral margins rounding anteriorly from the sinuosity in advance of

each ear, to the front, which is distinctly sinuous in outline at the middle.

Ventral valve extremely gibbous, very strongly arched, and provided with

a profound mesial sinus, which extends from near the umbo to the fi'out

;
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umbonal region, behind the most gibbous part, depressed-convex, and with-

out traces of transverse wrinkles ; beak incurved, but not passing far within

the hinge-line ; most convex portion on each side of the mesial sinus prom-

inently rounded, with very abrupt lateral slopes. Ventral valve deeply

concave, but more or less flattened in the visceral region, where there com-

mences a broad mesial ridge, corresponding to the sinus of the other valve,

while a low prominence extends out from near the umbo to the sinuous part

of each lateral margin in front of each ear, internally showing a sudden gen-

iculation around the front and lateral margins, nearly at right angles to the

more or less flattened visceral region ; muscular and reniform scars unknown.

Surface of both valves ornamented by numerous fine, regular, rather ob-

scure, longitudinal costse, or striae, apparently generally destitute of spines,

though sometimes a few very scattering large spine-bases are seen on the

anterior slope of the dorsal valve, as well as on the ears of the same, where

they, on some specimens, form a row along the hinge-margin.

,

Greatest length, measuring from the most gibbous part of the umbonal

region to the front, about 1.90 inches ; from the strongly-incurved beak

to the front, 1.15 inches ; breadth, to the extremities of the ears, 1.6*4 inches;

convexity of the ventral valve, 1 inch ; number of surface striae in 0.10 of an

inch, 3 or 4.

Of this species, there are some fifteen or twenty specimens before me,

in various states of preservation, all of which are remarkably uniform in

nearly all their characters. Its most marked features are its very gibbous

form, deep mesial sinus, dividing the ventral valve into two prominently-

rounded lobes, its somewhat depressed umbonal region without any traces

of transverse wrinkles, and its fine, even striae, with only a very few scat-

tering, large spine-bases, sometimes seen on the anterior slo]3e, and near the

liinge-margin of the ears. The sudden geniculation of the dorsal valve

around the anterior and lateral margins of the flattened visceral region, is

also so strongly marked as to give the internal view of this valve much the

form of StropJwmena rliomhoidalis (see fig. 3 e), excepting that it wants the

concentric wrinkles of that shell. Although there are specimens in the col-

lection showing this character very satisfactorily, unfortunately none of them
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are in a condition to sliow tlie muscular or reniform impressions, nor very

clearly the form of the cardinal process.

Generally, on somewhat worn specimens, the fine striae are so nearly

obsolete that the surface presents the appearance, at a first glance, of being-

entirely smooth ; but even these specimens nearly always sliow remains of

the striae on the more j)rotected parts, while, where the surface is well pre-

served, they are always seen distinctly defined on all parts.

I am not acquainted with any other species nearly enough allied to

this to render a comparison necessary.

Locality and position.—The original type-specimens of this species were

brought by Colonel Simpson's party from latitude 39° 51' N., longitude

115° 10' W., near the center of the eastern margin of Nevada. Those in

Mr. King's collection came from further west, in the Ruby Group, ami Ma-

hogany Peak, Egan Range ; the matrix being, in all cases, a light-colored

limestone. I have never seen it from any other localities, and know of no

nearly allied form in the rocks of the Mississippi Valley. Its associates are

always well-marked Carboniferous types.

Peoductus LONGispiNUS, Soweiby.

Plato 8, fiss- 4, 4 a.

Froductus lo7igispinus, Sowerby (1814), Miu. Ooucb., I, 154, pi. Ixviii, fig. 1.—Do
Kotiinck (1847), Descrip. Au. Foss. Oarb. Belg., 187, pi. xii, figs. 11 a, h,

aud pi. xii bis, fig. 2.—Davicisoii (1853), Introd. Brit. Poss. Brach., pi. ix, fig.

221 5 also (1860), Monogr. Scottish Carb. Bracli., pi. ii, figs. 10-19; aud (1801)

Brit. Caib. Bracb., 154, pi. xssv, figs. 5-17.

Productus Flemingil, Sowerby (1814), Mia. Concb., I, 154,- pi. G8, fig. 2.—De Kouinck

(1847), Monogr. Prod., pi. x, fig. 2.—McCoy (1855), Brit. Pal. Foss., 401.

Frodiichis siiinosiis, Sowerby (1814), Min. Coucb., 1, 157, pi. 09, fig. 2.

Productus lohatiis, Sowerby (1821), ib., IV, 16, pi. 318, figs. 2-6.—Von Bucb (1841),

Ver. Konigl. Akad. Wiss., Theil 1, 32, pi. ii, fig. 17.—De Verneuil (1845),

Geol. Kuss. and Ural Mts., II, 200, pi. xvi, fig. 3, and pi. xviii, fig. 8.

Productus elegans, Davereux (1833), Const. Geol. de la Prov. de Liege, 272.

Producfa setosa, Phillips (1830), Geol. Yorks., It, 214, pi. viii, figs. 9 and 17.

Productus CapacH, d'Orbigny (1843), Paleont.Voy. Am. M6rid., 50, pi. iii, figs. 24-26.

Productus tuhcrosus, De Keyserling (1S40), Petschora Laud, 208, pi. iv, fig. 6.

Productus Wahashensis, Norwood and Pratten (1854), Jour. Acad. Nat. Sei. Philad.,Iir,

pi. i, fig. 6.

fProductus splendens, ib., pi. i, fig. 5.

The specimens of the little shell that I have, with doubt, referred to the

above species, are not in a very good state of preservation ; but, as far as

their characters can be made out, they seem to agree at least with forms
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regarded by reliable authorities as being varieties of Sowerby's species.

The best specimen in the collection is represented by the figs. 4, 4 a, on

plate 8. This is more gibbous in the iimbonal region, and has larger cos-

t3B than the most characteristic examples of P. longispinus, while it shows no

traces of the mesial sinus usually seen in the same. In these respects,

however, it agrees more nearly with a form illustrated as a variety of that

species by Mr. Davidson's figs. 19, 19 a, plate xxxv, of his Monogr. Brit.

Carb. Brach. It is true that it does not show the angular projection of the

anterior margin seen in Mr. Davidson's figure, but its anterior margin is

broken. Some of the other more imperfect specimens, however, show the

usual mesial sinus, and the smaller costse, exactly as in characteristic exam-

ples of P. hngispinus. Generally, the surface is exfoliated, and the spines

broken away; but, in a few instances, some remaining traces of their bases

can be seen, while fragments of comparatively stout spines, like those of

Sowerby's species, occur closely associated in the same matrix.

Locality and position.—Fossil Hill, Wliite Pine District, Nevada; in light-

colored Carboniferous limestone.

EHYXCHONELLID^.

Genus LEIORHYNCHUS, Hall.

Leiorhynchus QUADRicosTA'i'us, Vanuxem ? (sp.).

.

riato3, figs. 9, 9 a, 9&.

Ortliis quadricostatiis, Vanux. (1842), Geol. Eep. Third Dist. N. Y., 18G.

Leiorhynchus quadricostatus, Hall (1843), Eegent's Thirteenth Eep., 8G; and Pal. K. Y.

iv, 357.

Shell trigonal-subovate, or subcircular, very thin, and apparently com-'

pressed; posterior lateral margins somewhat straightened, and diverging

from the beaks at about a right angle; anterior lateral margins rounding to

the front, which is generally a little protuberant in the middle, but some-

times rounded, or even faintly sinuous in outline. Dorsal valve apparently

more convex than the other, and provided with a depressed mesial fold, which

extends little farther than the middle, and bears four, or rarely five, low,

rounded costae, which do not reach the umbonal region; lateral surfaces

smooth, or only showing very faint traces of a few undefined radiating

costse. Ventral valve with a shallow mesial sinus, corresponding to the fold

of the other valve, and bearing three, or rarely four, obscure costse, while
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very faint traces of a few similar costse are sometimes seen on each side of

the sinus. Surface of both valves marked by fine lines, and more or less

stronger sulcations of growth, which undulate gracefully in crossing the

costse. •

Length, 1 inch; breadth, 0.93 inch; convexity unknown. One pro-

portionally broader specimen measures 0.93 inch in length and 1.06 inches

in breadth.

The specimens of this shell in the collections studied by me are merely

distorted casts with portions of the shell attached. These so nearly resem-

ble Leiorhynclius multicostatus, Hall (supposed by Professor Hall to be prob-

ably only a variety of L. quadricostatus, Vanuxem, sp., from the Hamilton

Group, N. Y.), that I had called attention to the close similarity. On com-

parison, however, with the figures and descriptions of the N. Y. shell, I

thought them most probably distinct, and had proposed, in manuscript, a

new name for them. Since then Professor Hall and Mr. Whitfield, who

have investigated Mr. King's later collections, have referred this shell to L.

quadricostatus, Vanuxem (see Am. Jour. Sci., XI, 475, June, 1875). As

they have had the advantage of making direct comparisons with authentic

New York specimens of Vanuxem's species, which I had no opportunity to

do, it is presumable that they are more apt to be correct. Consequently, as

these pages are passing through the press, I have withdrawn my proposed

name; and, as it has never been published with a description, it need not be

cited in synonymy.

The group Leiorhynclius seems to be, so far as yet known, distinguished

from the older types of RhjncJionella more by the obscurity and obsolescent

character of its plications, and other superficial characters, than by any

observed fundamental differences of the muscular or other internal peculiar-

ities. The known New York species are found only in the Hamilton and

Chemung Groups of the Devonian.

Locality and position.—White Pine Mountains, Nevada ; where it occurs

in a dark shale. If a ivue Leiorhynclius, and especially if identical specifically

with the New York shell referred to, the black sliale from which it was

obtained, would be almost certainly, as I had suspected, Devonian, and not

Carboniferous.
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SPIEIFERID^.

Genus ATHYRIS, McCoy.

Athybis? PERsmuATA, Meek.

Plate 9, figs. 4,4 a, ib.

Shell subtrigonal, very gibbous, somewhat longer than wide; lateral

margins rounded in outline ; front prominent in the middle ; connecting

margins of the valves, on each side of the beaks, broadly and deeply

sinuous (see fig. 4 h.) Dorsal valve much more convex than the other, its

greatest convexity being at the middle of the front, where it is elevated in the

form of a very prominent, rounded, mesial fold, which projects somewhat

forward, and scarcely extends back to the middle ; lateral slopes rounding

abruptly downward, and considerably produced, so as to meet the margins

of the other valve nearly at right angles ; beak strongly incurved. Ventral

valve moderately convex in the umbonal region, and depressed in front into

a broad, rounded, or somewhat flattened and profound mesial sinus, which

causes the anterior margin to project obliquely forward and upward as a

linguiform extension filling a corresponding sinus in the margin of the

other valve, which it intersects at less than a right angle ; beak unknown.

Surface of both valves apparently nearly smooth, excepting rather distinct,

subimbricating marks of growth near the anterior and lateral margins.

Length, about 1.28 inches; breadth, 1.16 inches; convexity, 0.98 inch.

Although 1 have seen no entire specimens of this shell, those I have

had an opportunity to examine seem to differ so widely, not only from all

the other forms in the collection, but from any described species of which

I have seen figures or specimens, that there appears to be little, if any,

reason to doubt that it is a new species. At a first glance, its extremely

elevated fold and deep sinus remind one of Bhynchonella acuminata; but,

on closer inspection, this fold is seen to be merely rounded, instead of angu-

lar, or divided into several smaller ridges, as we see in that shell. I am in

some little doubt, however, whether or not it is really a true Athyris, since

none of the specimens show the beak of the ventral valve, or, very clearly,

any of the internal characters. One internal cast of the dorsal valve shows

that it has a mesial ridge, or low septum, in the umbo, much as we often

6 P R
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see in BTiynchonella ; but some scars of the adductor muscles seen near the

middle of the valve seem to be more like those of Athyris. If a Bhynclio-

nella, it would, of course, belong to the section of the genus including

H. acuminata.

Locality and position.—Light-colored Carboniferous limestone of White

Pine Mountains, Nevada.

AiHYRis EoissYi, l'Eveill6 (sp.).

Plate 9, figs. 3, 3 a, 3 6.

Spirifer de Eoissyi, l'Eveill6 (1835), M^m. Soc. G6ol. France, II, 39, pi. ii, figs. 18-20.

Spirifer glahristriatus, Phillips (1836), Oeol. Yorks., II, 220, pi. x, fig. 19.

Spirifer fimhriatus, Phillips, ib., 220.

Terebratula Boissyi, De Verneuil (1840), Bull. Soc. Geol. France, XI, 259, pi. iii, figs.

1 6, c, ^ (not 1 a and e).—De Koninck (1843), An. Foss. Garb. Belg., 300, pi.

xxi, flg. 1 (not pi. XX, fig. 1).

Athyris depressa, McCoy (1844), Synop. Garb. Foss. Ireland, 147, pi. xviii, fig. 7.

Athyris de Boissyi, McCoy (1855), Brit. Pal. Foss., 433.

Athyris glabristriata, McCoy, ib., 434.

Athyris Boyssi, Davidson (1860), Monogr. Garb. Brach. Scotland, 16, pi. i, flg. 12;

and (1861) Brit. Garb. Brach., 84, pi. xviii, figs. 1-11.

f Athyris suhlamellosa, Hall (1858), Iowa Eeport, II, part 2, 702, pi. xxvii, figs.l a, b, c.

There are among the collections before me a number of specimens,

some of which agree very closely with A. Boissyi in form, size, and general

appearance ; but, as none of them show the fringed lamellae of growth so

characteristic of I'Eveille's species, it is with considerable doubt that I have

identified them with that widely-distributed Carboniferous form. Still, as

the peculiar surface-markings are said not to be always preserved in speci-

mens of A. Boissyi, it is quite possible that they may have originally existed

in our specimens, which came from a limestone matrix. They all show

rather distinct, subimbricating marks of growth, but without traces of

projecting fimbriated lamellae. Some of the larger specimens have exactly

the transversely-oval form and well-defined mesial sinus seen in mature,

wide individuals of A. Boissyi; while other smaller individuals are propor-

tionally narrower, with a much more prominent beak, and more rapidly-

sloping posterior lateral margins, thus passing by easy gradations into forms

that it is difficult to separate from A. suhtilita, Hall, especially in specimens

that have the surface-markings not well preserved. The adult specimens

all show the sinus of the ventral valve terminating in a rounded marginal
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projection, fitting into a coiTesponding sinuosity in the front of the other

valve, just as we see in A. Roissyi; but the sinus in all of them becomes a

narrow, very shallow sulcus, at a short distance from the front, instead of

being broadly rounded or somewhat flattened, as we usually see in large

examples of I'Eveill^'s species.

Locality and position.—:From the light-colored Carboniferous limestones

of Ruby Group ; also, from same in Wachoe Mountains ; Mahogany Peak

;

Egan Range, Nevada.
Athyrts subtilita. Hall.

Plate 8, figs, 6, 6 a.

Spirifer Boissyi, d'Orbigny (1843), Yoy. dans Am(5r. Merid., 46, pi. iii, figs. 17 and 19,

(by error marked Terehratula Peruviana on the plate ; not Athyris Boissyi,

I'Eveille, sp.).

Terehratula subtilita, Hall (1852), Stansbury's Report Salt Lake Exp., 409, pi. 4, figs. 1

and 2 ; and again (1858) in Iowa Geol. Report, I, part ii, 714.—Marcou (1858),

Geol. N. Am., 52, pi. vi, figs. 9 a, 6, c, d, e,f.

Athyris differentis, McChesney (1860), Descriptions New Palseozoic Fossils, 47.

Athyris subtilita, Davidson (1861), Brit. Carb. Brach., 86, pi. i, figs. 21-22, and pi.

xvii, figs. 8-10.—Salter (1861), Quart. Jour. Geol. Soc, XVII, pi. iv, figs. 4ffl, &.—

Meek (1876), in Col. Simpson's Report Expl. across the Great Basin of Utah,

350, pi. 2, figs. 4 «, 6.

Compare Terehratula argentea, Shephard (1838), Am. Jour. Sci. and Arts, XXXLV, 152,

fig. 8; also, Athyris subquadrata, Hall (L858), Iowa Report, I, part ii, 703,

pi. 27, figs. 2 a, h, c, d.

Of this very common species, there are in the collection from several

localities in Nevada well-marked and characteristic examples, agreeing in

all respects with those found in the Coal-Measures of the Mississippi Valley,

from Kansas and Nebraska to Texas, as well as westward to New Mexico,

and eastward to Ohio. If Athyris subquadrata, Hall, is really identical with

this species, which it certainly very closely resembles, then it must be com-

mon both to the Upper and Lower Carboniferous in the West ; but if that

is a. distinct species, A. subtilita would seem to be confined, so far as known,

to the Coal-Measures in the Mississippi Valley ; though the English speci-

mens referred to A. subtilita by Mr. Davidson came from" the Lower Car-

boniferous.

Mr. Salter identified with this species a South American shell from the

Andes, and also a form described from there by d'Orbigny, and referred by
him to Athyris Roissyi: and, from the figures given by these authors, as well
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as from the other fossils found in the same beds, I can scarcely doubt that

this South American shell is really identical with A. siibtilita.^

Although the figure given in the Journal of Science by Shephard, of

the shell described by him in 1838 under the name Terebratula argentea,

does not resemble adult forms of A. suhtiUta, I have long suspected that it

represents an immature example of this species, as no other similar form is

known among all the numerous specimens from our western Coal-Measures.

If it should be found to be the same, Shephard's specific name would have

to stand, as it has priority of date.

Locality/ and position.—Jluhj Group; Moleen Peak; near Humboldt

River, and other Nevada localities, in a light-colored limestone.

Genus SPIRIFERINA, d'Orbigny.

Spiriferina (undt. sp.).

Plate 8, figs. 5, 5 a, 5 6.

Compare Spirifer octopUcatus, Sowerby (1827), Miii. Conch., V, 120, pi. 662, figs. 2, 3,

and 4 (= Spiriferina cristata var. octopUcata of Davidson and others).

Shell rather small, very gibbous, about equivalve, subtrigonal or

rhombic-subquadrangular in general outline; hinge-line apparently equal-

ing the greatest breadth. Ventral valve most convex in the umbonal region;

beak incurved and projecting backward; mesial sinus narrow, well defined,

somewhat flattened, and, without costse within, continued to the point of

the beak, and having its anterior margin produced forward in the form of a

somewhat angular projection fitting into a corresponding sinus in the margin

of the other valve; lateral slopes with each five to six elevated, simple,

narrowly-rounded, or subangular costse of the same size as the deep depres-

sions between ; cardinal area of moderate height, with well-defined margins

that slope from the beak apparently to the lateral extremities of the hinge,

rather strongly arched, and inclined obliquely backward. Dorsal valve with

a narrow, very prominent, subangular, simple mesial fold, most elevated at

or near the front, but continued to the beak, and projecting forward so as

to give a rather acutely angular character to the outline of anterior margin

;

Since this was written, Professor Derby, of Cornell University, has identified A.

subtilita from Brazil (see Bull. Cornell University, I, No. 2, 7.)
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beak rather distinctly incurved and but very little projecting; lateral slopes

costate as in the other valve. Surface of both valves with a few rather

strong zigzag marks of growth, most distinct near the deeply interlocking,

angular serratures of the anterior lateral margins, showing very clearly,

under a common single lens, the rather large punctures regularly arranged

in quincunx.

Length, measuring from the most prominent part of the ventral umbo

to the front of the mesial fold of the dorsal valve, 0.82 inch; breadth, about

0.93 inch; convexity, 0.68 inch.

This shell seems to be related to a common form in our western Coal-

Measures, generally known in this country by Dr. Shumard's name S. Ken-

tucJcemis (but supposed by Mr. Davidson not to differ from S. octoplicata of

Sowerby), though it is probably distinct from Dr. Shumard's species. With-

out more and better specimens for comparison, however, I scarcely feel war-

ranted in regarding it as new. The only individual of it in the collection

has the lateral extremities broken away, but it is evidently a larger and more

robust and more gibbous shell than any specimens of the form described by

Dr. Shumard that I have seen, and differs both from that and the European

typical S. octoplicata in having its mesial fold much more elevated, and pro-

jecting forward so as to impart a very distinctly angular outline to the middle

of the anterior margin. Should other specimens show these characters to

be constant, I should think it entitled to a distinct name, either as a species

or as a variety, and would in that case propose to call it 8. gonionota, in

allusion to its high angular mesial fold.

Locality and position.—Light-colored limestone of Carboniferous age at

Railroad Canon, Diamond Mountains, Nevada.

Spiriperina pulchra, Meek.

Plate 8, figs. 1,1 a, h, c, d, e; and pi. 12, figs. 12, 12 a, b, c, d?.

Spirifera pulchra,, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 310; and (1876)

in Col. Simpson's Report of Expl. across the Great Basin of Utah, 352, pi. 2,

figs. 1 a and 1 h.

8piri/erma pulchra, Meek (1865), Palseont. Upper Missouri, 19.

Shell of about medium size, transverse, rather compressed, or some-

times gibbous ; breadth from twice to about three times the length ; lateral
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extremities more or less acutely angular ; valves nearly equally convex, the

dorsal being generally most convex in front, and the ventral in the umbonal

region. Dorsal valve with its beak not very prominent or strongly incurved

in the type-specimens, in which the area is rather nan-ow, well defined, nar-

rowed to the lateral extremities, and a little arched and inclined backward

over the hinge ; foramen triangular, slightly higher than wide, and provided

with a distinct marginal fuiTow on each side ; mesial sinus rather narrow,

well defined, smoothly rounded within, and commencing at the apex of the

beak, from which it widens and deepens gradually to the front ; lateral

slopes on each side of the sinus ornamented by from nine to twelve or thir-

teen simple, prominent, rather acutely-rounded costse. Ventral valve with

a narrow, well-developed cardinal area, which generally tapers to the hinge-

line before reaching the lateral extremities, and, with the short beak, arches

rather strongly inward ; mesial elevation simple, narrow, rounded, and con-

tinued to the beak ; lateral slopes with their simple costse corresponding in

number and arrangement to those of the other valve. Surface of both

valves with small, somewhat obscure, subimbricating lines of gi-owth, which

are rather distinctly arched in crossing the costse, fold and sinus, show-

ing the punctate structure very clearly under a common single pocket-

magnifier.

Length (of one of the more compressed specimens), 0.95 inch ; breadth

of the same, about 1.76 inches ; convexity, 0.52 inch.

Most of the typical specimens of this species are rather compressed,

and have the lateral extremities extended and acutely pointed. Other

specimens, however, from the same rock at localities a little farther north,

found associated with the same group of fossils, are more gibbous, and have

slightly smaller and a little more crowded costse, with a somewhat higher

and more arched area and beak. As the latter, however, vary somewhat

in these respects, and agree exactly in all other known characters with the

more compressed typical examples, I have not been willing to separate

them.

Although not unlike some of the described species of Spirifer (Tri-

gonotreta), I am not acquainted with any described species of Spiriferina so

near this as to render a comparison necessary. It certainly belongs to
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the latter group, being beautifully punctate, as can be readily seen with a

common single lens, the punctures being so large as even to give the whole

surface of internal casts a beautiful granular appearance ; while casts of

the rostral cavity of the ventral valve show a deep mesial slit, left by a

well-defined mesial septum, as seen in fig. 1 c of plate 8.

Locality and position.—The typical specimens were brought by Colonel

Simpson from a locality in Nevada, at latitude 40° N., longitude 115° 20' W.;

the other more gibbous specimens in the collections under consideration came

from White Pine County, twenty-five miles northeast of Hamilton, Ruby

Group, Nevada: all from light-colored Carboniferous limestone;

A number of other specimens in the collection, from a light-grayish

limestone at the mouth of Weber Canon (see pi. 12, figs. 12, 12 a, 12

6, 12 c, 12 <?), agree, so far as can,be seen, in all respects with this species.

Some of them are compressed like the typical specimens, while others are

more gibbous, and agree exactly with those from the Ruby Group.

Genus SPIRIFER, Sowerby.

Spirifer cuspidatus, Martin? (sp.).

Plate 3, figs. 11, 11 a,

Anomitcs cmpidatus, Martin (1796), Trans. Linn. Soc, IV, 44, pi. iii, flgs. 1-6.

Conchyliolithus {Anomites) cuspidatus, Martin (1809), Petref. Derb., I, 10, pi. 46, fig. 34,

and pi. 47, fig. 5.

Spirifer cuspidatus, Sowerby (1816), Min. Conch., II, tab. 120, figs. 1-3
; and of numer-

ous later authors.

Belthyris cuspidatus. Keiferst. (1824), Naturges. des Erdk., II, 611.

(7j/r<m smpZea?, McCoy (1844), Synop. Carb. Foss. Ireland (not of Phillips).

Ci/rtia cuspMata, McCoy (1855), Brit. Pal. Foss., 466.

Of the form I have referred with doubt to the above-mentioned species,

there is but one distorted specimen and a part of another in the collection.

It seems to have had, before distortion, exactly the form, size, and surface-

characters of a medium-sized individual of 8. cuspidatus, excepting that its

high area is arched a little backward, instead of being- merely vertical or

slightly arched forward, as seems to be generally the case with 8. cuspidatus.

As this, however, is doubtless a more or less variable character, unless

known to be constant in a large number of specimens, and to be accom-
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panied by some other differences, it would be unsafe to view our shell as

belonging to a distinct species ; though it is barely jDOSsible that it may

prove to be such. One of the specimens shows that it has the transverse

septum and the split tube between the dental laminsB, now known to exist

in S. cuspidatus. I have not been able yet to see evidences of the shell

being punctate, though I have not given it a thorough examination, and

believe that it will be found to possess that character also.

Locality and position.—WhitQ Pine Mountains, Treasure Hill, Nevada

;

.exact position not known, but it is believed to have come from a gi'ay semi-

crystalline limestone holding a position between well-marked Carboniferous

and Devonian rocks, and probably belonging to the former epoch.

Spiripee (Trigonotreta) opimus, Hall ?.

Plate 9, fig.*6.

Spirifer opimus, Hall (1858), Geol. Eeportof Iowa, I, part ii, 711, pi. xxviii, figs. 1 a, &,

Spirifer subventricosus, McCbesney (1860), Descriptious New Palaeozoic Fossils, etc., 44;
and Trans. Chicago Acad., I, pi. i, fig. 4.

Compare Spirifer Msulcatus, Sowerby (1825), Mio. Conch., V, 152, pi. 494, figs. 1 and 2;

also ;S'. Rocky montana, Marcou (1858), N. Am. Geol., 50, pi. vii, figs. 4, 4 a-e ;

8, KeoTculc, Hall, var. (1858), I«wa Eeport, I, pi. xx, and pi. xxv, and 8. incre-

bescens, Hall, lb., pi. xxvii, figs. 6 a-i ; also 8. KeokuJi, var. Shelbyensis, Swal-

low (1867), Trans. St. Louis Acad., If.

Shell attaining nearly a medium size, moderately gibbous, subequi-

valve ; hinge about equaling the greatest breadth ; lateral extremities sub-

rectangular, slightly rounded, or more or less than rectangular; front having

a general subsemicircular outhne, sometimes a little projecting in the middle.

Ventral valve most convex in the umbonal region ; beak rather pointed and

distinctly incurved ; area of moderate height, strongly striated vertically,

and arched with the beak ; mesial sinus narrow, rather shallow, and nar-

rowing gradually to the apex of the beak, occupied by generally four

costae, a little smaller than those on each side, with which the lateral ones

usually coalesce before reaching the umbo ; lateral slopes each occupied by

from eleven to thirteen, most generally simple, but sometimes in part bifur-

cating costae, crossed on well-preserved specimens by moderately distinct,

undulating marks of growth. Dorsal valve most convex near the middle

;

beak strongly incurved; mesial fold corresponding in size and form with
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the sinus of the other valve, and, as well as the lateral margins, costated in

the same way.

Length, 1 inch; breadth, about 1.30 inches.

I am not entirely satisfied that this shell is identical with -S^. opimus,

Hall ; though, so far as the specimens afford the means of comparison, it

seems to present no constant essential differences. Professor Hall's figure

in the Iowa report represents a short gibbous form of the shell with a

rather high area; but collections from the Coal-Measures of the Western

States show the shell to vary much in these characters. In fact, it is very

questionable whether there are any reliable specific differences between S.

opimus and S. Keokuk (including both Professor Hall's varieties of the latter)

and S. suhventricosuSj McChesney. Again, some varieties of these shells venj

nearly resemble certain forms of 8. increhescens, Hall ; while several of the

most distinguished European authorities consider the last-mentioned form

itself identical with S. Usulcatus, Sowerby, an opinion in which I am much

inclined to concur. It will also be noticed that our figure represents a shell

almost exactly agreeing with some varieties of S. hisulcatus, as may be seen

by comparing it with the variety of that species illustrated by fig. 8,

plate vii, of Mr. Davidson's Monograph of British Carboniferous Brachio-

poda. S. hisulcatus, seems to be, from the published illustrations, a variable

form; and, according to the limits assigned it by European authors,

might, so far as can be determined from comparison of external characters,

take in all of the proposed species and varieties mentioned above. Dr.

White considers S. opimus,HaW, and 8. JRocky-montana, Marcou, identical,

which may or may not be so ; but however this may be, there is about as

.

good reason for viewing all of the shells here mentioned as varieties of -S'.

'hisulcatus, Sowerby.

As I have not the necessary specimens at hand to attempt the solution

of the question in regard to the relations of these American forms to each

other and to 8. hisulcatus, I have merely referred our shell to 8. opimus.

Hall, provisionally, for the present.

Locality and position.—Six miles south of Promontory Station, Promon-

tory Mountains, Railroad Canon, Moleen Peak; Mount Nebo, in Utah,

and at longitude 111° 38' W., latitude 40° 22' N.
;

generally found in a
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dark-colored limestone. There are specimens in the collection, however,

from Fossil Hill, White Pine District, apparently belonging to this species,

in a lighter-colored matrix. Everywhere in Carboniferous beds; and either

the same or a closely-allied species occurs in the Coal-Measures of Illinois.

Spibifer (Tbigonotbeta) scobina, Meek.

Plate 9, figs. 1, 1 a, 1 &, 1 c, 1 d.

Spirifera scobma. Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 310.

Sjjirifer (Spiriferina?) scobina, Meek (1876), in Col. Simpson's Eeport Expl. across the

Great Basin of Utah, 351, pi. ii, figs. 5 a, b, c.

Shell attaining a moderately large size, truncato-subcircular, or

approaching subpentagonal, rather gibbous, and more or less nearly equi-

valve, with length and breadth scarcely differing; hinge-line about equal-

ing, or a little less than the greatest breadth, and generally intersecting the

lateral margins at rather obtuse angles; outline of front rounded, a little

straightened, or probably sometimes slightly sinuous at the middle ; lateral

margins rounding to the front. Ventral valve generally a little more con-

vex than the other; beak not very prominent, but strongly incurved; area

well defined, of moderate breadth (height), and continued to the extremities

of the hinge, more or less arched and directed a little obliquely backward;

foramen wider than high; mesial sinus narrow and very shallow, but usually

continued nearly to the beak, occupied at the front by about five smaller

plications than those on the lateral slopes, the outer ones usually coalescing

with the larger marginal one on each side before reaching the beak; lateral

slopes each occupied by about eight rather depressed costse, which are wider

than the furrows between them, and sometimes, though rarely, bifurcate.

Dorsal valve with beak strongly incurved; mesial fold scarcely defined,

excepting at the front, where it is flat, and ornamented by about six much

depressed costge, which coalesce so as to reduce the number to three before

reaching the beak; lateral slopes each occupied by about eight to ten rather

broader, depressed, and sometimes bifurcating costse, as in the other valve.

Surface of both valves, when well preserved, showing very fine, obscure,

crowded, and undulating striae of growth, and everywhere covered with

closely and very regularly arranged granules, not generally readily seen

without the aid of a magnifier.
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Length, ].90 inches; breadth, 2 inches; convexity, 1.30 inches.

This fine species may be compared with S. hisulcatus of Sowerby, some

varieties of which (especially those with broad depressed costse) it more or

less nearly resembles. It seems, however, to be always longer in propor-

tion to breadth, and is much less variable in form. The most reliable dif-

ference observable, however, is the beautifully-granulated surface of our

species. I know of no nearly similar American shell with which it is neces-

sary to compare it.

Locality and position.—Light-colored Carboniferous limestone, at lati-

tude 40° N., longitude 115° 20' W.; Colonel Simpson's collections.

Spirifeu (Trigonotrbta) cameratus, Morton.

Plate 9, figs. 2, 2 a.

Spirifer cameratus, Morton (1836), Am. Jour. Sci. and Arts, XXIX, 150, pi. 2, fig. 3.

—

Hall (1856), Pacific R. R. Report, III, 102, pi. 2, figs. 9, 12, and 13; and (1858)

in Iowa Geological Report, I, part ii, 709, pi. xxviii, fig. 2.—Meek (1876), in

Col. Simpson's Keport Expl. across the Great Basin of Utah, 353, pi. ii, figs,

3 a, h.

Spirifer Meusehaclianus, Roemer (1852), Kreid. von Texas, 88, pi. 11, figs. 7 «, 6, c.

tSpirifer triplicatus, Hall (1852), Stansbury's Report of Salt Lake Expl. Expedition, 410,
'

pi. 2, fig. 5 (by error pi. 4).

? Spirifer fasciger, Owen (1852), Report Wisconsin Iowa and Minnesota, pi. 5, fig. 4

(Keyserling? (1846.)

Spirifer striatus var. triplicatus, Marcou (1858), Geol. N. Am., 49, pi. vii, fig. 3.

Spirifer cameralus var. Kansasensis, Swallow (1867), Trans. Saint Louis Acad. Sci., II.

# Spirifera camerata, Derby (1874), Bull. Cornell Univ., I, No. ii, 13, pi. i, tigs. 1-9, and 14.

The specimens that I have referred to this common species are all more

or less broken or distorted ; but, so far as their characters can be made out,

they seem to agree so nearly with characteristic examples of Morton's species

from the Coal-Measures of the Mississippi Valley, that I have scarcely any

doubts of their identity. They all have the peculiar fasciculated character

of the costae, so characteristic of S. cameratus, more or less marked, while in

some of them it is well defined. They seem to have the mesial fold some-

what less prominent, and the lateral slopes less compressed than we usually

see in S. cameratus; but these are more or less variable characters in that

species.

Locality and position.—Light-colored Carboniferous limestone, at Fos-
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sil Hill, White Pine District; also from same in the Ruby Group, Nevada.

Colonel Simpson hkewise brought specimens of it from latitude 39° 33' N
,

longitude 115° 12' W., where it seems to be quite abundant in the same

limestone.

LAMELLIBHANCHIATA,
PTERIIDiE.

? Genus POSIDONOMYA, Bronn.

POSIDONOMYA? FRAGOSA, Meek.

Plate 3, figs. 8, 8 a.

Shell subovate, compressed, more or less oblique, very thin and fragile

;

hinge short and apparently varying much in its obliquity to the longer axis

of the valves; beaks apparently nearly terminal; posterior basal margin

rounded. Surface with irregular concentric undulations and striae, usually

most distinct on the central region, where they are often crossed by faintly-

defined radiating costse, which sometimes extend nearly to the posterior

basal margin.

Length of one of the largest specimens seen, measuring obliquely in

the direction of the longer axis of the valves, 1.10 inches; breadth at right

angles to the same, about 0.80 inch.

As the specimens of this shell in the collection (or at least all that

remains of the shell) are extremely thin and fragile, and flattened between

the laminae of the shale, as well as otherwise distorted, it is quite probable

that it may be found necessary to modify some of the characters given in

the above diagnosis of the species. Until better specimens can be obtained

for examination, its generic affinities must also remain doubtful, though I

am inclined to think it belongs to some genus at least allied to Posidonomijo,

of Bronn, and including a species I have described from the Coal-Measures

of Ohio under the name Posidonomya frada; which latter also occurs in

the Coal-Measures of Illinois.

[As these pages are going through the press, I observe that Professor

Hall and Mr. Whitfield, who have prepared a supplementary report on

Mr. King's later collections, have referred this shell to LunuUcardium of

Miinster (see Am. Jour. Sci. and Arts, vol. XI, p. 479, where the name is,
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by a typographical error, printed Linulicardia). As stated in the foregoing

remarks, the specimens examined by me are flattened between the laminae

of shale, and therefore in a very unfavorable condition for satisfactory

generic determination. I have not seen them since writing the foregoing

description, six years back ; and the old work in which Miinster described

the genus Lunulicardium is one of the very few publications of the kind

that I have never yet been able to consult. If I am correctly informed,

the hinge of Lunulicardium is unknown, and it is very improbable that any

specimens of the shell here under consideration showing the hinge have yet

been found. From the impressions of its general physiognomy, however,

left on my mind, it would seem to differ much from the general external

characters of Lunulicardium excrescens, Miinster, which is the species gen-

erally figured as an illustrative example- of the genus. That it is certainly

a Fosidonoinya, however, I have never asserted.]

Locality and position.—White Pine Mountains near Hamilton, Nevada;

from a black laminated shale of Devonian or Carboniferous age.

Genus AVICULOPECTEN, McCoy.

AvicuLOPECTEN CATAOTus, Meek.

Plate 3, figs. 10, 10 a (and 16 b ?).

Shell rather under medium size, much compressed, very thin and hav-

ing scarcely any degree of obliquity—exclusive of the ears, subovate in

outline ; hinge-margin less than the greatest breadth
;
posterior and anterior

margins rounding into the regularly-rounded base. Left valve compressed-

convex ; ears nearly flat ; the posterior one not distinctly separated from

the swell of the umbo, about as long as the margin below, from which it is

separated by a broad, more or less rounded, moderately deep sinus, which

imparts a rather acute angularity to its posterior extremity ; anterior ear a

little declining, with its anterior margin slightly convex in outline, but ter-

minating nearly in a right angle above, and defined below by a rather shal-

low, obtusely angular sinus ; beak slightly nearer the anterior side, project-

ing a little above the hinge, and incurved, but not oblique. Right valve

nearly flat, and having the same general outline as the other, excepting

that its beak is much less distinct from the hinge-margin, and the sinus
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under the anterior ear is very deep, sharply defined, narrow, and directed

obliquely backward toward the beak. Surface of left valve ornamented by

small, generally simple, depressed, radiating costse, between each two of

which there is one, or on some parts two or three, smaller linear ribs, that

usually die out before reaching the beaks ; while small concentric wrinkles

are also usually more or less defined on the body-portion of the valve, so

as to impart a faintly tubercular appearance to the costse at the points

where they cross ; radiating costse on the ears, merely small raised lines,

rather distantly separated, and crossed at regular intervals by little sharply-

elevated lines, parallel to the free borders, so as to produce a more or less

cancellated style of ornamentation. Surface of right valve (fig. 10 &) with

radiating costae (excepting one separating the posterior ear from the body of

the valve, and those on the anterior ear, which are larger than the others) all

small, and of nearly uniform size. Lines of growth very minute and ob-

scure on both valves ; though the right valve has some strong concentric

furrows.

Height of one of the largest specimens, 0.88 inch ; breadth of the same,

0.89 inch ; length of hinge-line, 0.64 inch.

This species is evidently allied to Aviculopeden occidentalis (rr Pecten

occidentalism Shumard, =: P. Cleavelandicus, Swallow), a very common and

widely-distributed species in the Coal-Measures of the Mississippi Valley.

It is a much thinner and more compressed shell, however, and always

without any traces of the subimbricating concentric lamellae of growth,

generally seen on well-preserved left valves of that species, and some-

times even rising as little vaulted scales on the costse, especially on those

of the anterior ear and near it. From A. Lyelli of Dawson, described

from the Lower Carboniferous rocks of Nova Scotia (which I am much in-

clined to think not distinct from A. occidentalis, Shumard), it differs in the

same characters distinguishing it from the latter. Compared with A. recti-

laterarius of Cox (sp.), it will be seen to differ not only in its deeply sinu-

ous posterior margin, and the consequent acutely angular character of its

posterior ear, but in having two sets of costse ; that is, a larger and a

smaller set, generally alternating. It is probably most nearly allied to A.

Coxanus, Meek and Worthen, from the Coal-Measures of Illinois; with which
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it agrees in its extreme thinness as well as in general appearance. It, how-

ever, attains a larger size, and has proportionally larger costse ; while its

surface does not show, under a magnifier, the fine, regular, and distinct

striae of growth seen on that species.

Among foreign species, it seems to be most nearly represented by Avi-

culopeden papyraceus, Sowerby (sp.); which, however, is a much larger,

more oblique shell, with very differently formed ears, as illustrated by Sow-

erby. In the form of its posterior ear, as well as in some other characters,

it agrees more nearly with a shell from the Coal-Measures of Belgium, fig-

ured by Professor De Koninck (An. Fos. Belg., plate v, figs. 6 a, h), and

by him referred to A. papyraceus, Sowerby ; though it differs materially in

other respects. If the figures published by Sowerby and De Koninck, of

the forms illustrated by them under the name Avicula papyracea, are exactly

correct, I should think they represent two distinct species. At least, none

of our analogous species in this country present, among hundreds of individ-

uals, such marked differences as are seen between their published figures.

Locality and position.—From a black bituminous shale at Hamilton,

White Pine Mountains, Nevada ; of Devonian or Carboniferous age.

AvicujLOPECTEN Qtahensis, Meek.

Plate 9, figs. 7,7 a, 7 b (and 7 c, d?).

Peeten Utahensis, Meek (1860), Proceed. Acad. Fat. Sci. Philad,, XII, 310.

Aviculopecten Dtahensis, Meek (1876), in Col. Simpson's Report Expl, across the Great

Basin of Utah, 354, pi. i, figs. 9 a, 9 b.

Shell of about medium size, suborbicular, compressed, thin, not oblique;

hinge-line straight, equaling about one-half to two-thirds the antero-poste-

rior diameter of the valves
;

pallial margin regularly rounded. Left valve

compressed, or moderately convex ; ears rather small, flattened so as to be

more or less distinct from the slight convexity of the umbo, each separated

from the margin by a shallow, obtusely angular notch, of which the one

under the anterior ear is rather more distinctly defined ; anterior ear nearly

rectangular at the extremity, with a slightly convex anterior margin;

posterior ear generally more obliquely truncated ; beak small, rather com-

pressed, not projecting above the hinge, and placed at or slightly in advance

of the middle of the cardinal margin, with its lateral slopes diverging at an

/
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angle of about 95°; surface ornamented by rather obscure, unequal, radi-

ating costse, and numerous, very regular, extremely fine, concentric striae,

scarcely visible without the aid of a magnifier ; co^se not defined on the

ears, or usually on the adjacent lateral margins, and most frequently

arranged with from one to thn^e smaller ones between each two of the

largest, the middle one of the three smaller being sometimes a little larger

than the smallest one on each side. Right valve as convex as the other, or

sometimes more compressed, but without traces of radiating costse or striae
;

ears of the same size, and nearly of the same form as in the other valve,

excepting that the anterior one is defined by a deeper marginal notch.

Length, or antero-posterior diameter of a large specimen, 1.70 inches;

height of the same, 1.73 inches; convexity of left valve, 0.25 inch.

I am not positively sure that the two valves described above belong to

the same species, not having seen them in any instance united. The fact,

however, that they occur together in the same matrix, and have the same

form, and do not differ very greatly in size, while the smooth specimens are

all right valves, and the costated ones left valves, leaves little room for

doubting that they are the opposite valves of the same species. The most

obvious characters of this shell are its nearly circular form, subequal ears,

and the very fine, regular, concentric striae, and unequal radiating costae

of its left valve. I know of no other species nearly enough allied t-o render

a comparison necessary.

The form to which the costate valves belong may be considered the

type of the species, in case the smooth valves should prove to belong to a

different shell.

Locality and position.—In light-colored Carboniferous limestone, at

latitude 39° 33' N., longitude 115° 12' W. ; Colonel Simpson's collection.

AVICULOPECTEN OCClDANEUS, Meek.

Plate 12, figs. 13, 13 a, 13 6.

Shell small, usually very little oblique, broad ovate-suborbicular in out-

line exclusive of the ears; hinge shorter than the antero-posterior diameter;

pallial. margin more or less regularly rounded, but generally a little more

prominent behind the middle than before. Left valve moderately convex;
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beak pointed, convex, nearly central, projecting slightly beyond the hinge-

margin, and somewhat incurved; ears nearly equal, compressed; the anterior

one, which is nearly rectangular at the extremity, generally separated from

the swell of the umbo by a broad, rather deeper concavity, which is continued

to the m^argin, to which it imparts a slight sinuosity under the ear
;
posterior

ear a little larger than the other, but not extending back as far as the margin

of the valve below, in some examples apparently less than rectangular at the

extremity, and in others more, in consequence of the more or less sinuous

character of the margin. Surface ornamented by small, raised, simple, radi-

ating cbstse, or strise, about every fourth to every seventh one of which

(especially on the body-part) is a little larger and more prominent than the

others; whilethose on the ears, particularly on the anterior one, are all smaller,

though they are generally well defined on both ears ; a few very small, irregu-

lar, concentric marks of growth may also sometimes be seen crossing the

surface of the body-part of the valve. Right valve not certainly known.

Height of one of the medium-sized specimens of a left valve, 0.44 inch;

breadth, 0.37 inch; convexity, 0.10 inch.

I am not sure that I have seen any right valves of this species. There

are among the specimens some imperfect examples that would seem, from

the direction of the very slight obliquity, to be right valves. But owing to

the fact that they are generally quite as convex as others that are certainly

left valves, and have exactly the same surface-markings, while the ears, as

nearly as their form can be made out, would also indicate that they are

left valves somewhat distorted so as to change their slight obliquity, I

am led to regard them as such. The most characteristic features of the

species are its rather small size, nearly equal ears, and small radiating

costse, always increasing by intercalation, with every fourth, fifth, sixth, or

seventh one on the body of the valves (at least the left one) a little larger

and more prominent than the others.

The reason why this and some other Carboniferous and possibly some

Jurassic forms are figured together on the lower half of plate 12 is else-

where explained. (See note on explanations of plate 12.)

Locality and position.—Weber Canon, Wasatch Range; Upper Coal-

Measure limestone.

V P R
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CEPHALOPODA.
GONIATITIDiE.

aenus GONIATITES, De Haan.

GoNiATiTES GONiOLOBUS, Meek.

Plate 9, figs. 5, 5 a, 5 h.

Shell distinctly discoid, with (in internal casts) a narrowly-rounded

periphery; volutions compressed laterally, with slightly convex sides, the

greatest convexity being a little within the middle; about twice as wide in

the dorso-ventral diameter as at right angles to the same; each turn em-

bracing all the others, so as to leave only a very small umbilicus, showing

none of the inner volutions. Septa closely and very regularly arranged,

but nowhere in contact or lapping upon each other; siphonal lobe (gener-

ally called the dorsal lobe) very large, and profoundly divided into two

large, elongated, acutely-pointed terminal branches, which lap so far over

each side of the volutions as to appear each like a large lateral lobe;

while between these there is a third minute central projection; first lateral

sinus very deep, elongate-conical, very acutely angular at the extremity,

and arched or obliquely curved toward the umbilical side; second lateral

lobe of much the same form as the divisions of the siphonal lobe, but a little

shorter; second lateral sinus wider than the lateral lobe, but more shallow,

and merely forming a broad forward arch to the umbilicus. Surface of

internal cast without nodes, costse, or angles.

Greatest diameter of a specimen, with the body-chamber broken away,

3.07 inches; convexity, 0.87 inch; breadth of outer volution, measuring in

the direction of the plane of the shell, 1.72 inches.

Excepting in being more compressed, with a more narrowly rounded

periphery, this species has much the general appearance externally of G.

rotatorius, De Koninck. Its septa are more closely approximated, however,

and differ remarkably in having the siphonal lobe so enormously developed,

and so wide and deeply divided as to lap over on the sides far enough to

cause its large, acutely-pointed terminal branch on each side, to appear, in a

side-view, like a first lateral lobe; while the first lateral lobe is thus, as it

were, crowded much farther inward, and appears like a second laterf.1 lobe.
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From this structure, each side of the fossil looks very much as if there were

two large, sharply-angular lateral lobes, where there is really only one.*

The only specimen of this species I have seen belongs to the Museum

of the General Land-Office at Washington. It is an internal cast, com-

posed of a deep brownish-red oxyd of iron, but shows all the characters of

the species, excepting the surface-markings (if there were any), very clearly.

Locality and position.—It is only known that the specimen came from

New Mexico. From its affinities, it would seem to be of Carboniferous age.

UPPER TEIASSIO SPECIES.

MOLLUSOA.

BRACHIOPODA.
DISClNIDiE.

Genus DISCINA, Lamarck.

DisciNA, sp. undetermined.

Plate 10, figs. 3, 3 a.

I only know this shell from two specimens of the under valve, and

these show only the inner side. They have a subcircular or broad subovate

outline, being slightly narrower posteriorly than in front. The anterior

* The contrast in the structure of the septa of the typical Goniatites, such as

G. sphccricus, De Qaan, and the species here described, with their deep, acutely

angular lateral lobes, and those older species, such as G. expansus or Marsellensis,

Vanuxem, with the septa making merely a broad backward curve across each side,

without any lateral lobes, is very striiiing. It may therefore be convenient to separate

these more simple types (the Nautilini of authors) as a distinct subgenus on this

structure of the septa and other characters. I would therefore propose for this group

the subgeneric name Agoniatites, with Goniatites [Agoniatites] expansus^ or Marsellensis,

of Vanuxem, as the type. It is probable, however, that there are, among the known
species with this simple structure of the septa, forms that might be properly separated

from the group including G. expansus on other characters, as that species presents

some striking peculiarities in its development, the young having its periphery rounded
with a double groove and a ridge between, and the sides marked with arching undula-

tions, while in the adult, the undulations become obsolete, and the periphery flattened,

with distinct angles. G. Bohcmicus of Barrande belongs to this group.
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central region is concave on the inside, and the posterior convex and pierced

by the fissure, which is rather short, with its inner end about equidistant

from the posterior margin and from the middle of the valve; though its inner

end terminates at the center of growth, as may be seen by the concentric

arrangement of the fine obscure striae of growth observable on the interior.

Antero-posterior diameter, 0.62 inch; breadth, 0.58 inch.

The species of this genus are so difficult to distinguish without a good

series of specimens, that I have been unable to satisfy myself that this is

new, or to identify it with any known species, and therefore merely give a

figure of it, as one of the forms found in the rocks at the locality men-

tioned below. If new, however, it may be called B. Utaliensis.

Locality and position.—Weber Caiion, Wasatch Range; Triassic.

LAMELLIBRANCHIATA.
PTERIIDiE.

Genus HALOBIA, Bronn.

Haloeia (Daonella) Lommeli, Wissmanu.

Plate 10, fig 3.

Halobia Lommeli, Wissmaun (1841), Beitr. Pefcref., IV. Heft, 22, tab. 16, fig. 11.

—

Horness (1855), Deask, Kais. Akad. Wissensch., IX, 52, taf. ii, tig. 17.

—

Zittel, Fossile Moll, und Ecbinoderinen aus NenSeeland, 27, taf. vi, figs.

1 a, &, c—Stoliczka (1866), Mem. Geol. Survey India, V, 44.

Amcula 'pectiniformis, QditxiWo (1847), Prodr. Pal. Alpi Vea., 73, pi. i, figs. 1, 2, 3.

PosidG7iomya Lommeli, d'Orbiguy (1849), Prodr. de Paleont. Stratigr. Univ., I, 201.

? Halobia ? duUa, Gabb (1864), Geol. Survey California, I (Palseont.), 30, pi. 5, figs.

28 a, b.

Daonella duhia, Mojsisovics (1S74), Ueber die Trascb. Pelicyp.-Gatt. Daonella und

Halobia, 22.

Shell truncato-subcircular, very much compressed, and very slightly

obhque, nearly or quite equivalve, and but slightly inequilateral, the ante-

rior side being a little shorter than the other; hinge somewhat shorter than

the valves ; anterior and posterior margins intersecting the hinge at obtuse

angles, the latter more obliquely than the other, both rounding into the

more or less regularly rounded base; posterior basal margin more promi-

nent than the anterior; beaks very small and inconspicuous, with their
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small abruptly-pointed apices scarcely projecting above the hinge and turned

slightly forward. Surface marked off, as it were, into more or less wide,

irregular, flat radiating costse, by much narrower or merely linear furrows,

the ribs themselves being sometimes also more or less subdivided by much

finer furrows; ribs often obsolete near the hinge, both before and behind the

beaks, but sometimes one or both of these spaces are occupied by fine irregu-

lar costse ; a few very faint concentric marks of growth also usually occur

near the beaks.

Length of large specimens, apparently about 2.30 inches; height, about

1.60 inches.

Although this shell seems to have been quite abundant, none of the

specimens contained in the collection show the entire outline, though its

general form can be pretty nearly inferred from the faint undulations of

growth. It is possible that a comparison of specimens might show this shell

to be distinct, but I have been unable to find any greater differences, even

in the most unimportant details, between these specimens and the figures of

the European form, than I observe among the specimens themselves, and

between the figures of H. Lommeli, published by different authors.

I see Professor Mojsisovics refers Ilalobia Lommeli of Wissmann, and

II. duhia, Gabb, to his newly-proposed genus Daonella. I am not very well

acquainted with the type-species of Bronn's genus Ilalobia; his figured speci-

men, as well as those illustrated by Professor Mojsisovics, being quite im-

perfect. If I can be permitted to judge, however, from the figures of sev-

eral other species referred to Ilalobia and Daonella by Professor Mojsisovics,

there would seem to be such a series of intermediate gradations between

these two groups as to leave the impression that they are hardly more than

subgenerically distinct, if even that. The only difference seems to be that in

the typical species oi Daonella (D. Moussoni) the lateral margins round into the

straight dorsal border, while in the species referred by Professor Mojsisovics

to Ealobia, they meet the straight dorsal edge at more or less obtuse angles;

and on the anterior side the cardinal margin is compressed, or has an oblique

furrow, indicating a slight tendenc}^ to form an obscure anterior auricle,

defined by the faintest possible indication of a marginal sinus. With these

exceptions, the diagnoses of the two groups are precisely the same.
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Locality and position.—^West of New Pass Mines, Desatoya Mountains,

Cottonwood Canon, West Humboldt Eange, Nevada.

LUCINIDiE.

Genus SPH^EA, Sowerby.

Sph^ra Whitneyi, Meek.

Plato 10, figs. 4, 4 a, 4 6, 4 c.

Shell subcircular, almost exactly equilateral, rather convex, basal, ante-

rior, and posterior margins forming together a regular semicircular curve;

dorsal margin somewhat straightened and nearly horizontal, or apparently

sometimes sloping slightly from the beaks, rounding rather abruptly into

the anterior and less distinctly so into the posterior margins; beaks rather

depressed, or moderately prominent, obtuse, nearly central, and without

visible general obliquity, but with the incurved immediate points directed a

little obliquely forward; surface only showing obscure lines of growth.

Length of largest specimen seen, 1.65 inches; height, 1,54 inches; con-

vexity, 0.86 inch.

None of the specimens of this shell give any clew to the nature of its

hinge or interior; but, from its general external characters, I am led to refer

it to Sphcera, though I am aware that it might, so far as can be seen, with

almoSi. equal propriety be referred to Unicard'mm, or any one of several other

genera. Some varieties of it resemble Lucina anceps of Laube (see Fauna

der Sch. von St. Cassian, .taf. xv, figs. 4, 4 a); but it is evidently not a Lu-

cina. It also differs in attaining a much larger size, and in wanting the

peculiar sinuous character of the anterior ventral margin, so distinctly marked

in Laube's shell.
*

It is possible that our largest specimen represented by fig. 4 c may be

a distinct species from the smaller typical forms represented by figs. 4 and 4 a.

Locality and position.—Buena Vista Canon, West Humboldt Eange, Ne-

vada; Upper Trias.
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MYTUADM.
? Genus MODIOMORPHA, H. & W.

MoDiOMORPHA ? OVATA, Meek.

Plate 10, figs. 1 and 1 a.

Shell obliquely ovate, much compressed; posterior side wider than the

anterior, and broadly rounded in outline ; anterior margin narrowly rounded

above and sloping backward below; base prominently rounded behind the

middle, rounding regularly into the posterior outline, and sloping up ante-

riorly from behind the middle, with some appearance of being slightly

gaping in advance of the middle; cardinal border shorter than the valves,

and passing, by more or less gradual curves, into the anterior and posterior

margins, ranging obliquely to the longer axis of the shell ; beaks depressed

nearly upon a line with the hinge-margin before and behind them, com-

pressed and located about one-third the length of the valves from the ante-

rior extremity. Surface showing only moderately distinct concentric lines,

with sometimes very obscure undulations of growth. (Hinge and interior

unknown.)

The specimens of this shell in the collection are all right valves, and have

the anterior ventral margin bent inward a little, so that if the other valve

presented the same character the lower margin, somewhat in front of the

middle, must have been more or less gaping. Without seeing its hinge and

interior, we can only guess at its affinities. In general appearance, it

reminds one of some of the broad compressed species of Modiolopsis from

the Silurian; but it is apparently as nearly like some of the species included

in the new Devonian and Carboniferous genus Modiomorpha. That it really

belongs to either of these genera, however, is at least improbable, and the

chances are in favor of the conclusion that it will be found to belong to an

undescribed genus. If so, I would propose for it the name Modiolina.

Locality and position.—North fork of Buena Vista Canon, West Hum-
boldt Range; Upper Trias.

MoDiOMOEPHA ? LATA, Meek.

Plate 10, fig. 2.

Shell transversely ovate, moderately convex in the central and um-

bonal regions, and compressed behind; posterior side distinctly wider than the
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anterior, rather broadly and regularly rounded in outline; base semi-ovate,

being more prominent behind, wliere it rounds up regularly into the poste-

rior margin, while it is somewhat straightened and sloping up gradually for-

ward; anterior end short, and truncated a little obliquely forward above

from the beaks to the anterior basal extremity, which i^ abruptly rounded

or subangular in outline ; hinge-margin straight, about half as long as the

shell, and rounding into the posterior margin behind, but not extending for-

ward beyond the beaks, which are slightly tumid, obtuse, depressed, and

located only about one-fifth the length of the shell from tlie anterior

extremity. Surface showing obscure lines of growth. (Hinge and anterior

unknown.)

Length, 1.30 inches; height, 0.95 inch; convexity (of left valve only),

0.20 inch.

Judging from external appearances only, this shell seems to be con-

generic with the last; but, as nothing is known of the nature of its hinge and

internal characters, I am equally in tlie dark in regard to its affinities. As

it resembles some of the forms included in the genera Modiomorpha,

I have referred it provisionally to that group, until its generic charac-

ters can be determined. It is a more convex shell than the last, and also

differs in having its anterior end obliquely truncated above, instead of be-

ing extended, rounded, and compressed in front of the beaks.

Locality and position.—Same as last.

GEPHALOPODA.
OETHOOEEATITID^.

Genus OETHOCERAS, Auct.

Obthoceras Blakei, Gabb?.

Plate 10, fig. 11.

Orthoceras Blakei, Gabb (1864), Geol. Survey of California. I (Palseont.), 19, fig. 1.

The specimens here referred doubtfully to the above species consist

merely of two fragments, one of which seems to have belonged toward the

posterior part of the shell, though not showing the septa, and the other is a

part of the body-chamber. The first is gradually tapering, with a circular
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section, and the other seems to have been almost exactly cylindrical, and

is somewhat compressed, though evidently by accidental pressure. It also

shows some appearances of a slight constriction at the aperture, and has, in

the cast, a raised line along the ventral side, as we often see in palseozoic

species. As there are no appearances of" septa, I have sometimes suspected

that it may possibly be the cast of a Belemnite ; but it seems not to be.

Not having had an opportunity to compare good specimens of 0.

Blakei with European species from the same horizon, I have formed no

opinion in regard to its relations to the latter, and merely refer the form

under consideration doubtfully to Mr. Gabb's species, because it canje from

the same region and the same geological position; while the specimens

present no characters inconsistent with the conclusion that they belong to

the species described by Mr. Gabb.

Locality and ^position.—Eidge above Cottonwood Cailon, West Hum-

boldt Range; Upper Trias.

AMMONITOID FORMS OF THE UPPER TRIAS OF NEVADA.

In examining the shells of the above-mentioned types, in Mr. King's

collection from the Upper Trias, or possibly in part from the Lower Lias

of Nevada, it soon became evident that none of them would fall properly

into the genus Ammonites as the latest methods of classification will require

that group to be restricted. It was also equally manifest that the same

principles of generic limitation would require the establishment of new

genera for the reception of some of the species. Having neither the neces-

sary material at hand, nor the time nor inclination, merely for the classifica-

tion of a few species, to enter upon the study and revision of the whole

group of Triassic and Liassic Ammonitoid types, I proposed, after separat-

ing and writing out full descriptions of the species, to send the specimens to

Professor Hyatt (who has long made an especial study of these older forms

of this great group of extinct Molluscs), with the view of having them com-

pared with the splendid series of European forms in the Cambridge Museum

of Comparative Zoology ; the understanding being that he should name and

describe the new genera, and that I should describe the species and refer
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them to the same. To this Professor Hyatt kindly assented, and I now give

his descriptions of the new genera, and remarks on some of the species;

placing his initials (A. H.), wherever quotations are made from his manu-

script.

I should remark, however, that I had already identified among the

specimens, the following genera, viz., Tracjiyceras, Chjdonites, and Arcestes,

and referred the species to forms figured and described by Mr. Gabb in the

Palaeontology of California, ranging them under the above-mentioned

genera.

It would be superfluous for me to attempt the expression here of any

opinion of my own in regard to the propriety of the subdivision of the old

genus Ammonites into such a great number of genera, and even families, as

is done in the new classifications, since I have never made an especial study

of this extensive group of shells with the view of forming an opinion on this

point. I can therefore only say that Professor Hyatt's conclusions have not

been lightly adopted; but that he has, on the contrary, devoted much time

and patient research to the study of one of the most extensive and complete

collections of this group of shells in the world.

It may be proper for me to explain here some differences of terminology

that will be observed in Professor Hyatt's and my own descriptions and

remarks. For instance, he very properly describes the external margin, or

outer side of the volutions in the Ammonitoid types, as the abdomen, and the

inner as the dorsum; while I have used the term periphery for the former,

and mnhilical or inner side for the latter. His method has the advantage of

properly expressing the true relations of the animal and its shell; though I

have rather preferred the terms I have used, because they avoid the per-

plexing confusion of ideas liable to arise in the minds of those who have

become familiar with the (until recently) prevalent method of describing the

outer side as the dorsal, and the inner as the ventral, as we see in nearly all

the published works on such shells. Again, in the same way, he terms the

outer lobe of each septum the abdominal lobe; while 1 have for the same used

the term siphonal lobe, already in use by some European authors. The lateral

lobes and intervening sinuses of the septa I have merely numbered consecu-

tively j^rsi, second, third, and so on, from the outer one inward, instead of using
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von Buch's terms superior-lateral, lateral, inferior-lateral, and auxiliary lohes

and saddles. The former method seems to me more simple, and enables one

to refer very precisely and directly to any particular lobe or sinus, whether

there be few or many. For the ridges crossing the volutions, Professor

Hyatt uses the term, pilce; while I have used for the same the old term coste.

I am not, however, objecting to Professor Hyatt's terminology, which

is very good, but merely explaining the different terms we have here and

elsewere used for the same parts of the shell.

-CLYDONITlDiE.*

"Genus COROCERAS, Hyatt.

"
(«<5p5f, a helmet; Kepag, a horn.)

^^ Ammonites, Goniatites, Aganides, &c. (sp.), of several authors, but not as those genera

are now restricted.

'' Clydonites (pars), Hauer (1860), Sitzungsb. der Kais. Akad. Wiss., XLI, 122.—Laube

(1869), Fanna St. Cass., 14.

" This genus comprises the following species, viz., Clydonites delpJiino-

cephalus, C. ellipticus, Hauer, and C. nautilinus and C. monilis, Laube; the lat-

ter being viewed as the type. These species all have numerous lobes and

cells, with smooth sutures, and a large abdominal lobe ; the latter being very

broad and prominent. They are pileately ribbed and very involute ; the

umbilicus nearly covered. The mouth is more or less hooded or constricted.

These are the only members of the group that can be satisfactorily charac-

terized. The remaining species originally included in Clydonites are very dis-

tinct from the typical forms and from each other, and may be arranged into

the following groups:

" 1.

—

Clydonites genuculatus, C. glaucus, and C. Eryx, Hauer, with C.

Wissmanni, of the same author.

" These have a similarly short clumpy abdominal lobe, with a minute

siphonal cell; but otherwise they are entirely different. The whorls of the

first, however, are short, with gibbous sides, subangular at the edge of the

abdomen; the second, high and crowded Those of C. glacialis, on the

* Professor Hyatt proposes this new family for the reception of his above described

genus Coreceras and Clydonites, Hauer, with probably other genera not contained in

the Nevada collections. In the same way he proposes other new families farther on.
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other hand, are very flat and compressed. The lateral lobes and cells would

pass for those of a typical Chjdonites; but the latter are larger and more

numerous. In both, however, the superior lateral lobes are the deepest.

" 2.

—

Chjdonites gimdrangularis and C. costatus, Hauer.

" These have septa quite similar, but there is no agreement of form,

the former having involuted, squarely-shaped, rapidly-increasing whorls,

and the latter abdominally-depressed, non-involute, gibbous-sided, keeled

whorls.

^' 3.

—

Ciydonites spinescens and C. armatus, Hauer.

" These are very distinct species, the septa differing considerably, and

the forms and pilse more.

"4.

—

Ciydonites decoratusJ Hauer, the first species mentioned by him,

and here viewed as the type of that genus, is decidedl}^ unique in the group

;

the rows of tubercles on the abdomen are exceptional, although the septa,

if correctly drawn, are similar to those of G. spinescens.

" 5.

—

-Ciydonites Fresei, Laube, has very singular septa, quite similar to

those of Ammonites Klipteinianus. The smoothness, stoutness, and involu-

tion of the whorls, however, in the latter are very different from the pileated

non-involute whorls of the former.

" The want of proper classification and arrangement which is thus

shown to exist in this natural series was very plainly perceived by its

describer, who asserts that it contains different types, and is capable of

division into different families. «

" The confusion introduced into nomenclature of the Ammonites by

von Buch, who, as a geologist, did not recognize the necessity of giving a

fixed value to the names of groups, is here repeated; and the families are

considered less comprehensive than ihe genera.

" So little is known of the septa of the American specimens that their

place among the Clydonitidm appears to be doubtful, though the few lateral

lobes figured in the California Geological Report seem to show that they

belong to this division."—(A. H.)
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Genus CLYDONITES, Hauer.

Olydonites l^vidorsatus, Hauer (sp.).

Plate 10, fig. 7.

Ammonites Icevidorsatus, Hauer (1860), Sitzungsb. K. Akad. Wien, pi. 3, figs. 9 and 10 b.

Goniatites Icevidorsatus, Gabb (1864), Geol. Survey of California (Palaeont.), I, 21, pi. 3,

figs. C, 7.

Shell compressed-discoidal, witli a very wide, exceedingly shallow um-

bilicus; periphery more or less narrowly rounded; volutions numerous, very

slender, increasing very gradually in size, and each one enveloping about

one-thii'd to one-half of the next within ; aperture as determined by sections

of the volutions, emarginate-subelliptic, being more or less emarginated on

the inner side for the reception of the outer side of the next turn within.

Surface nearly smooth, or only obscurely ribbed in some specimens, but

more generally ornamented with rather strong, regular costse on each side,

that usually curve rather strongly forward as they approach the periphery,

upon which they become obsolete.

Greatest diameter of one of the largest specimens, 2.70 inches; con-

vexity, about 0.60 inch.

I have seen no specimens of this species showing either the siphuncle

or the septa, and it seems that none of those seen by Professor Hauer were

in a condition to show the nature of the septa. Mr. Gabb, however,

describes them as being each "composed of a dorsal and two lateral lobes,

which, with the saddles, are all nearly *ounded undulations ". From this

character of the septa and the general form of the shell, taken in connection

with the age of the formation in which it occurs, it is far more probable

that the "gullet" of its siphuncle will be found to agree with that of Professor

Hauer's genus Clydonites than with that of Goniatites.

As remarked by Mr. Gabb, this shell varies considerably in its surface-

characters, some individuals being nearly smooth, while others have the

costae of the sides well developed. There are also some differences in the

size and the arrangement of the costse, which are sometimes proportionally

wider and more widely separated than in other examples, while the peripherj^

is more nan-owly rounded in some individuals than in others.

I have had no opportunity to compare this shell with typical foreign
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examples of the species C. Icevidorsatus, but merely follow Mr. Gabb in refer-

ring it to that form from the general resemblance to Professor Hauer's figures.

After I had written the above, and referred this species to C. Icevidorsatus,

Hauer, Professor Hyatt sent me the following remarks in regard to this

species, which are worthy of quotation here, because they were drawn up

by him after making direct comparison with authentic European specimens

of Dr. Hauer's species:

"Gabb's figures and descriptions agree well with the Nevada speci-

mens in the collection, and his figure of the septa shows that the species

probably belongs to Clydonites. The agreement with Hauer's figure is not

so exact on account of the want of due exactness by which the pilee are

made to cross the abdomen in his figure, whereas in the specimens it is a

characteristic of late production.

"Gabb especially states that in none of the specimens examined by

him did the pilse cross the abdomen. Hauer alludes to the need of a strong

side-light, in order to detect them in his specimens. This is by no means

the case with the two full-grown Nevada specimens under consideration,

the abdominal pilae being very prominent in both. The young correspond

to the description alluded to in the California Report, which seems to have

been taken from a young specimen. The first of the adult stage of develop-

ment corresponds to Hauer's description, and a further development of the

abdominal pilse introduces the full-grown adult. All of these stages are

easily traceable; and the one verj^ large specimen mentioned in the Cali-

fornia Report belonging to this species which did not have the abdominal

pilse must have been an old specimen. In that case, it would have lost these

characteristics in the regular course of senile degeneration."—(A. H.)

Locality and position.—Buena Vista Canon, North Fork, Humboldt

Range, Nevada; Upper Trias (St. Cassian beds).

- TEACHYCERATIDiE.

"Genus GYMNOTOCERAS, Hyatt.

"(yzj/ziitSf, naked; x^urof, back ; /cepaf, a horn.)

" The development of Ammonites JBlaJcei, Gabb, and the characters of

its abdomen, separate it at once most decidedly from any species of Tra-
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cJiyceras. The development generally of a keel, or, in some varieties, of a

raised abdomen, over which the pilse do not pass, shows that this is a differ-

ent genus, characterized by a different mode of development. The septa

are qnite similar to those of Tracliyceras ; but it is very evident that in the

Tracliycemtidce the septa cannot be looked to for generic differences. Great

differences also occur in the amount of involution of the different species,

and in the development of their external characters. This is shown by con-

trasting the species Blakei, Tracliyceras hrevidorsatum, or T. BrotJieus, with the

type of the genus T. aon.

"The forms and characteristics of the young in these three species could

hardly be more different, and yet their septa are very similar. Possibly a

closer study of the lobes will bring out corresponding differences; but at

present it is safer to rely upon the development of external features in this

family."—(A. H.)

Gymnotoceras rotellifokme. Meek.

Plate 10, figs. 9 and 9 a.

Shell discoid-lenticular, with periphery subangular, or very narrowly

rounded; convexity only about one-fourth the greatest breadth; umbilicus

very small, or scarcely more' than two-fifths the breadth of the outer volu-

tion, with its nearly vertical walls meeting the lateral surface of the volution

so as to form a subangular margin; whorls laterally compressed, with greatest

convexity within the middle of the sides, thence converging outward with

gentle convexity toward the periphery, all increasing gradually in convexity

and more rapidly in breadth; each inner turn almost completely embraced

in a profound sinus or concavity of the inner side of the succeeding larger

one. Surface in the young ornamented with small, slightly flexuous costae

scarcely distinct from the lines of growth, but becoming apparently most

defined in young shells about one inch in diameter, after which further in-

crease in size rendered them very obscure, broader, and more distant, until

they gradually died out, leaving the sides smooth, or nearly so, in a speci-

men two inches broad; costse and lines of growth curving strongly forward

as they approach the periphery, which the former do not cross or reach.

Septa with fom* lateral lobes on each side, decreasing rapidly in size from

the largest or first one (which is oblong, and, like the second and third,
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merely digitate), to the fourth, which is very small, and nearly or quite

simple; first sinus between the siphonal and first lateral lobe smaller, but

of the same form as the latter, and merely obtusely serrated, while the suc-

ceeding sinuses decrease rapidly in size inward, and become more nearly

simple; siphonal lobe shorter than the first lateral, but of about the same

breadth, with a short, spreading, digitate, terminal, lateral branch on each

side, and a few small lateral serratures along the lateral margins.

Greatest breadth of a specimen apparently, retaining most of the outer

volution, 2.34 inches; convexity of same, about 0.55 inch.

In form, this shell agrees pretty nearly with some varieties of G. Blakei,

Gabb (sp.); but it differs in being more compressed, particularly toward the

periphery, which is thus made narrower, and in its more deeply embracing

volutions, and consequent narrower umbilicus. Its costse are also, appar-

ently at all ages, excepting, perhaps, in the very young specimens, much

more obscurely defined. So far as the details of the lobes and intermediate

sinuses of its septa can be made out from the specimens, they seem to agree

exactly with those of G. Blakei. I had selected for it the name rotelliformis,

and written out a full description, with remarks on its points of difference

from, and agreement with, G. Blakei, but was not fully satisfied whether it

should be included provisionally as a marked variety of that species, or sep-

arated entirely as a distinct species. As Professor Hyatt confirms the latter

conclusion, I have decided to place it apart as a different species. Professor

Hyatt sent the following note respecting its relations to G. Blakei:

"This seems a distinct species from G. Blakei. The latter develops

from the young, in which the pilse are distinct, and the abdomen invariably

keeled at one stage; whereas similar pilse and a keel are only occasionally

and faintly shown in the shell under consideration. The young are more

distinctly pileated than the adults, and are somewhat like the young of G.

Blakei at certain stages of growth. A close comparison, however, shows

them to be flatter, and nearly the whole of each whorl is concealed by the

involution of the- shell, whereas G. Blakei has a more open umbilicus at the

same age. The same remarks apply equally well to the figure of G. Blakei

in the Palaeontology of California.

"The general development and characteristics ofthe septa of this species,
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however, resemble those of G. Blakei. The abdomen of the latter, however,

is at first rounded, then more acute, or with a raised keel-line, and finally

this disappears in a flattened abdomen."—(A. H.)

Locality and position.—Buena Vista Canon, West Humboldt Range,

Nevada; Trias.
Gymnotoceras Blakei, Gabb (sp.)-

Plate 10, figs. 10, 10<?, 10 6, 10 c; and pi. 11, figs. 6, Ga.

Ammonites Blakei, Gabb (1864), Geol. Survey of California (Palaeout.), I, 24, pi. 4, figs.

14-15.

Shell more or less compressed-discoidal, with periphery rather nar-

rowly rounded, or subangular, in consequence of a narrow, obscure, smooth,

welt-like ridge, usually seen along its middle, being sometimes more prom-

inent in the more compressed specimens ; umbilicus moderately deep, and

equaling generally a little more than one-fifth the breadth; volutions six

or more, more or less compressed laterally, particularly in adult specimens,

but usually more rounded in the young; each enveloping one-half to three-

fourths of the next within, rounding to the p^nphery, and truncated, or, in

adult specimens, even a little overhanging around the umbilicus; aperture,

as determined by sections of the volutions, subcordate, or, in compressed

specimens, subhastate, with the sinus on the inner side rather deeply defined.

Surface ornamented by generally distinctly-defined costse, which, in most

cases, increase by bifurcating (usually at a slightly pinched-up prominence

on the larger specimens) between the umbilicus and the middle, or in part

by the intercalation of others between; all curving strongly forward as they

approach the periphery, where they become obsolete before reaching the

faintly -marked central ridge.

Septa with siphonal lobe rather short, or about as wide as long, and

divided at the extremity into two short, digitate, terminal branches, above

which there are two or three very small lateral serratures. First lateral

lobe, longer than the siphonal, and provided with two short, digitate

terminal divisions, with some very small lateral notches above. Second

lateral lobe considerably smaller than the first, but not differing very mate-

rially in other respects. Third lateral lobe still smaller than the second,

and merely provided with two or three minute notches at the end ; between
8p R
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the latter and the suture, in the vertical wall of the umbilicus, there are .two

other minute, apparently simple lobes. First lateral sinus (saddle) a little

wider than the siphonal, which it exceeds in length on its inner side, rounded

at the end, and slightly serrated on the margins ; second lateral sinus much

like the first, excepting that its outer side is the longer. The other sinuses

are very small, and apparently nearly simple.

Greatest diameter of the largest specimen seen, 2.20 inches; convexity,

0.70 inch. Some of the specimens are proportionally more compressed.

This is one of the most common species found in the Nevada St. Cas-

sian beds. It seems to vary considerably in form, as well as in surface-

marking; the majority of the specimens before me, however, are less com-

pressed, and more obtuse on the periphery, than the typical specimen figured

by Mr. Gabb. A few of the others, however, seem to agree more nearly

with his figure, while there are so many gradations between these and the

less compressed form that I am inclined to regard the whole as belonging

to one species.

Mr. Gabb mentions seeing a specimen from near Star City, which he

supposed belonged to this species, that was nearly six inches in diameter,

and had a row of large nodes around the middle of the whorls. Adopting the

conclusion that this really belongs to the species under consideration, the

numerous specimens before me would seem to be all young shells, or the

inner volutions of large ones, as none of them are more than two and a half

inches in diameter, or show the large lateral nodes mentioned by Mr. Gabb.

It is true none of them are entirely complete; but if the shell had ever

attained so large a size as six inches in diameter at the locality where our

specimens were obtained, there would probably have been some fragments

of these large individuals brought in with the others.

As remarked by Mr. Gabb, this shell (that is the variety figured by

him) resembles Ammonites, or more properly, I should think, Ceratites sca-

pJiitiformis of Hauer; but it has the peripheral ridge decidedly less prominent,

and shows differences in the nature of the costse, and particularly in the

septa; which latter, in Professor Hauer's species, seem to me to present more

nearly the characters of Ceratites.

The foregoing description and remarks were written out by me entirely
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from such specimens as those represented by our figs. 10, 10 a, and 10 & on

pkte 10; my impression at that time being that the pecuhar forms, such as

that illustrated by figs. 5 and 5 a of plate 1 1 , belong to an allied but dis-

tinct species, differing in the development of lateral nodes, the flattening of

the peripher}^, and the singular elliptic or scaphitoid general outline in the

adult. For this form I had proposed the specific name scaphitoides {Gymnot.

scaphitoides, as the nomenclature here adopted would require). I had noticed,

however, the similarity of its inner volutions to those of G. Blakei, and had

considered the question of its possible identity with that species. But the

fact that there are some ten or eleven specimens in the collection, all

showing the form and flattened periphery seen in fig. 5, plate 11, while

none of those that I referred to G. Blakei, even of equal size (as that from

'which were drawn figs. 10 and 10 a on plate 10), show any traces of the

lateral nodes, flattening of the periphery, or elliptic general outline, I was

led to think the former could hardly belong to G. Blakei.

Professor Hyatt, however, after studying the specimens carefully,

arrived at the concl'usion that these scaphitoid specimens with lateral nodes

and flattened periphery only represent a more advanced stage in the develop-

ment of G. Blakei. Consequently, I now yield my opinion to his greater

experience and advantages in tracing the different phases of development in

this order of shells, and adopt his conclusion. I prefer, however, to allow

my description of G. Blakei to stand as originally written, and to quote

below Professor Hyatt's remarks rather than rewrite my own.

The following are Professor Hyatt's notes on G. Blakei, and its varia-

tions and development:

" This species is smooth for the first three or four volutions. Then the

pilse begin to appear as lateral folds. During the next volution, the abdo-

men is smooth and broad; the whole form and mode of involution resemblinar

Lytoceras finibriatum. After this, a low, broad keel arises [see fig. 10 a, pi. 10],

and the increase in bulk is exceedingly rapid. Intermediate pilse [costse]

are added by folds of the shell near the abdomen on the sixth or seventh

volution [see fig. 10, pi. 10]. These soon coalesce with the longer pilse, and

form more or less prominent and subsequently a tubercular junction. On
the eighth or ninth whorl, the broad keel disappears, and the pilse are wholly
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forked instead of single, the tubercles at the junction very large, and the

abdomen gibbous, but smooth [see figs. 6 a, pi. 11]. The terminations

of the pilse are at the edge of the abdomen at this stage, and show obtuse

tubercles, whereas in the young they are continued over the edge of the

abdomen to the base of the keel. This is the normal succession of these

characters, but variations are remarkable. Besides the earlier attainment

of the tubercule-shaped pilse, there are those which never have them at

all, and one specimen which becomes wholly smooth on the eighth or ninth

whorl.

" Some specimens are also much flatter than others, and often the lines

of growth are so decided where they cross the siphon that at first sight they

may be mistaken for the pil* themselves, but a closer examination shows

that they subdivide the pilse. These more decided striae evidently indicate

arrests of growth, and are outlines of the transient mouth. If so, there

was a periodical pause in the building-up of the shell, as each pair of pilse

were about half completed.

"Another variation occurs either through compression or subsequent

elliptical growth, such as is described by Barrande in Goniatites fecundus.

By one of these means, probably the former, in eleven specimens, a ScapMtes-

like shell is produced [fig. 6, pi. 11], with broad flattened abdomen [fig. 6 a,

same plate] and exceedingly prominent tubercles. So similar is this mal-

formation, that I at first considered it a true Scaphitoid, bearing to Scapliites

a relation similar to that of Bactrites to Baculites.

" There is, however, not one specimen of the eleven examined which

is not more or less twisted laterally by compression."—(A. H.)

Locality and position.—Cottonwood Canon, West Humboldt Range,

Nevada ; Upper Trias.

Genus TRACHYCERAS, Laube.

Trachyc^eras Whitneyi, Gabb (sp.).

Plate 11, figs. 3, 3 a.

Ammonites Whitneyi, Gabb (1864), Geol. Survey of California (Palseont.), I, 23, pi. 4,

figs. 11 and 12.

Shell attaining a rather large size for a species of this group, discoid
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in form, with the peripheral channel of somewhat variable depth, but usually

well-defined; volutions about five, more or less flattened on the sides, round-

ing off a little to the perif)hery, and abruptly truncated, or even overhang-

ing on the umbilical side, each enveloping about half of the next one

within; umbilicus rather shallow, or of moderate depth, and less than one-

third the diameter of the shell. Surface ornamented by a variable number

of costse, which curve forward as they approach the periphery, often bifur-

cating once or twice in crossing the sides, and also increasing by the inter-

calation of shorter ones between, while they usually bear on each side about

four or five rows of small nodes, the most prominent of which are generally

those along the margins of the peripheral furrow, and around the edge of

the umbilicus; the outer rows being slightly compressed, and more or less

oblique, while those on the sides of the volutions are apparently sometimes

obsolescent. (Septa not observed.)

Greatest diameter of the largest specimen seen (which is imperfect),

about 4 inches; convexity, 1.20 inches; diameter of umbilicus, about 1.15

inches.

The specimen from which the foregoing description and our figures

were prepared, agrees much better with Mr. Gabb's fig. 12 than with his

fig. 1 1 , He was probably right, however, in including both of his figured

specimens as varieties of one species, though I have not seen a series con-

necting the two forms. Taking the specimen represented by his fig. 12 as

the typical example of the species, our shell may safely be called T. Whitneyi.

Among foreign species, this may be compared with T. Archelaus, Laube

(Fauna der Sch. von St. Cassian, 5. Abth., pi. xl, fig. 1); but it differs jn

having its cost£E more frequently bifurcating, with fewer nodes, none of

which seem to be developed into spines, as in liaube's species.

After I had written the foregoing. Professor Hyatt sent me the follow-

ing note respecting it:

" This species is very distinct* on account of its coarse prominent

nodes and pilse, the number of the latter, and the young, which are not

unlike the young of Gymnotoccras Blalcei. The pilse of the young shell in

*He lueaus distinct from T. Judicaricum ; be concurred in the opinion that it is

the T. Whitneyi, Gabb (sp.).
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t. Judicaricum are finer, and the abdominal channel appears at a much

earlier period of the shell's growth. The abdominal channel in this species,

and others of the same genus, is preceded by a stage in which the abdomen

is flat, more nearly as in the adult G. BlaJcei."—(A. H.)

Locality and position.—Cottonwood Canon, West Humboldt Range,

Nevada; Trias.

Trachycekas Judicaricum, Mojsisovics.

Plate 11, figs. 1,1a.

TracJiyceras Judicaricum, Mojsisov. (1869), Jabrb. Geol. Eeich., Wien, 133, pi. 3, fig. 4.

The specimens ranged under the above name agree so nearly with the

smaller examples of T. Whitneyi, Gabb, that I had only separated them as

a variety of that species. Professor Hyatt, however, whose facilities for

making critical comparisons of this group of fossils with European forms

are far superior to my own, thinks it identical with the above-mentioned

foreign species. As may be seen by our figure, it seems to difier from T.

Whitneyi chiefly in its proportionally smaller and more crowded costse and

nodes. Mr. Hyatt sent me the following note'in regard ,to its relations to

Mojsisovics' species:

" The only difference noticeable in Mojsisovics' description is that the

pilse are continuous across the abdomen, whereas in this specimen the

abdominal channel is smooth. This, however, if of any more than indi-

vidual value, is probably a local variation."—(A. H.)

Locality and position.—Same as last.

Trachyceras Judicaricum, var. subasperum.

Plate 11, figs. 2, 2 a, and 2 b.

This shell agrees with the last in form, proportions, and the smallness

of its costse, but differs rather decidedly, both from that shell and T. Whit-

neyi, in having its costse almost entirely obsolete around the middle of each

side, and only a single row of rather distant prominent nodes there. It shows,

however, a tendency to develop a small row around the umbilicus on each

side, as in those forms, and has the usual row of oblique nodes on each side

of the mesial furrow of the periphery, with another row a little farther in.

At least this is the character of the single specimen of this kind in the col-

lection, as may be seen by our figures of it on plate 11.
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The specimen does not give a very clear idea of the details of the

septa ; but, as nearly as they can be made out, they seem to present the fol-

lowing- characters: siphonal lobe narrow, oblong, and apparently merely

provided with two small, short, simple, terminal divisions, as in T. Whitneyi.

The sinus on each side of this is smoothly rounded, and about as wide as

long, while the first lateral lobe is smaller, and also shorter than the siphonal

lobe, and armed with a few digitations at the end. Between the latter and

the umbilicus, there are two shallow, smoothly-rounded sinuses, and two

small lobes, the first of which seems to be digitate at the end and the other

smooth.

Locality and position.—Same as last.

-AKOESTID^.

"Genus ARCESTES, Suess.

'^Ammonites (sp.), Munster, Klipsteiu, Hauer, Giebel, Quensteclt, and others; notBrug.

as restricted.

"Arcestes, Suess (1865), Akad.'d. Wissensch., LII, 76.

"The genus Arcestes of Suess, like Phylloceras and Lytoceras of the same

author, is a well-defined generic group. I have been justly criticised by

Dr. Laube for unintentionally omitting, in my preliminary essay on the

'Fossil Cephalopods of the Museum of Comparative Zoology' at Cam-

bridge, to give credit to Prof Edward Suess for having been the first to

suggest, in any published communication, that the Ammonites were suscep-

tible of generic subdivision. I was, however, unacquainted at that time

with Professor Suess's results, and therefore must still continue to attribute,

so far as I am concerned, the credit of the idea to Professor Agassiz, who

gave me the information long before Professor Suess had published his

paper.*

"Other criticisms with which I have been favored will be best answered

by the memoirs now in course of publication at the Museum of Comparative

* It is well known to the writer, and many others in this country, that Professor

Hyatt had long been at work on his subdivisions of the Ammonites before the publi-

cation of Professor Suess' paper; though no one will i>retend to qiiestion the fact that

Professor Suess' conclusions were independently formed, and have priority of publica-

tion.—F. B. M.
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Zoology. I will take this opportunity, however, to say that there were

peculiarities in my attempt to frame a new classification for the Ammonites

whichhavepassed unnoticed. The species were arranged in series whose affin-

ities and genetic connections were successively traced, just as any zoologist

would trace the same relations among any disorderly mass of animals. The

usual palseontological style of making genera, as if families and larger groups

had no 'raison d'etre'; and the genera themselves no interdependent affin-

ities, was carefully avoided. Another peculiarity was that two of my much

abused genera precisely agreed with two of those so well described in the

justly-admired work of Professor Suess; and as the thirty others described

independently by me were founded upon precisely the same set of differ-

ences, I find myself unable to appreciate criticisms which 'blow hot and

cold' upon the same subject, according to the man, and not the man's

work."—(A. H.)
Akcestes'? peeplanus, Meek.

Plate 11, figs. 7 and 7 a.

Shell strongly compressed, or nearly flattened-subdiscoidal, the lateral

compression making the periphery so narrow as to appear almost subangu-

lar; umbilicus very shallow, and equaling about one-fourth the greatest

diameter of the shell; volutions five or more, nearly flat on each side, increas-

ing gradually in size, and each enveloping about two-thirds of the next

within; aperture, as determined from a section of the whorls, very narrow

at right angles to the plane of the shell, and profoundly sinuous on the inner

side for the reception of the next turn within. Surface without nodes,

costse, or (on casts) visible remains of striae. (Septa unknown.)

Greatest diameter of the largest specimen seen, 2 inches; convexity of

same, 0.30 inch.

This species is chiefly distinguished by its remarkably compressed form.

The only two specimens of it seen are also very slightly elliptical in outline.

This latter character, however, may be due to accidental distortion ; but as

a similar irregularity of form exists in a number of specimens of another

associated shell, and the same want of symmetry has been noticed by Pro-

fessor Hauer in species from rocks of the same age in the Alps, and by Dr.

Stoliczka in the Himalaya Mountains, under circumstances leading to the
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conclusion that it was not due to accidental distortion, it may be natural in

the form under consideration.

It is quite similar, even in its elliptic form, to a compressed variety of

A. Batteni, Stoliczka (Mem. Geol. Survey of India, V, plate vi, figs. 1 and

1 a), figured by Dr. Stoliczka, from rocks of the same age in India. It is

even more strongly compressed, however, and has a proportionally smaller

umbilicus. Although it may possibly belong to the same species, it is far

more probable that it does not. Until its septa can be seen, of course its

generic relations must remain doubtful. It is not a true Ammonite, how-

ever, as the genus is restricted by the latest investigators of the fossil

Cephalopoda, but may be placed provisionally in the genus Arcestes until

its true relations can be determined from specimens showing the septa.

Some months after writing the above, I received the following note in

regard to it from Professor Hyatt:

''This species seems to be very closely allied to Arcestes Baonicus, Mojs.

(Jaln-b. Geol. Keichsan., Wien, XIX, 136, 1869). It is smooth and has no

keel, but is simply subangular on the abdomen, and has no knots on the

sides, as described in A. Baonicus. There are certain resemblances to Am-

monites glaucus which need comparison, and, when the septa are known, they

may prove more important than would appear to be the case."—(A. H.)*

Locality and position.—Buena Vista Canon, South Fork, West Humboldt

Range; Upper Trias (St. Cassian beds).

Arcestes Gabbi, Meek.

Plate 10, figs. 6, 6 a, and 6 h.

Arcestes Ausseeanus, Gabb (1864), Palseont. Cal., I, 25, pi. 3, figs. 16 aud 17 (not of

Hauer.)

Shell compressed-subglobose, being rounded on the periphery and

convex enough on the sides to present an elliptic profile view; volutions

increasing gradually in size, each so profoundly enveloping all of those

within as to leave only a very contracted, deep, almost cylindrical umbil-

* Oa comparison with Laube's figures of Aimn, glaucus, Munster, our shell is seen

to be very similar in form, but its volutions are more embracing and more rapidly ex-

pand, while its umbilicus is consequently proportionally smaller. Of course the septa

as figured by Dr. Laube, unless made out from a very young shell, would show Amm.
glaucus to be very distinct from Ammonites proper.



122 PALEONTOLOGY.

icus ; aperture, as determined from transverse sections of the volutions, com-

pressed, crescent-shaped, being very profoundly sinuous on the inner side

for the reception of the involuted turns; internal cast generally showing- four

subequidistant, transverse furrows to each turn, left by a thickening of

the lip within at four regular periods of cessation in the growth of the shell

to each vohition ; each of these furrows, or constrictions, bends a little back-

ward in starting from the umbilicus, and then passes nearly straight, or with

a slight backward or forward curve over the periphery. Surface generally

appearing almost smooth, or only showing obscure lines of growth, with

apparently sometimes the faintest possible traces of longitudinal striae on

the rounded periphery.

Septa, as made out by Mr. Gabb in the California Report (none of

those I have seen show the septa), with siphonal lobe narrow-oblong, being

about twice as long as wide, deeply divided into two slender, nearly par-

allel, bifid, and digitate terminal branches, with two or three smaller

lateral branchlets on each side; first lateral lobe a little shorter than

the siphonal lobe, and trifid at the extremity, with two or three lateral

branchlets on each side; second lateral lobe slightly shorter than the first

lateral, and similar, excepting that it is bipartite at the extremity, with the

terminal divisions bifid; third lateral lobe projecting a little beyond the

second, and divided more nearly like the first lateral, but otherwise some-

what smaller. Between this and the umbihcus there, are two much smaller

lobes, the first of which is two or three times as large as the second, and

more distinctly tridigitate at the extremity. First lateral sinus smaller

than the siphonal lobe, longer than wide, and tripartite at the extremity,

with short lateral branchlets ; second lateral sinus of much the s?.me size

and form as the first, while the three succeeding sinuses diminish rather

rapidly in size toward the umbilicus, and show a more or less distinct tend-

ency to develop similar divisions to those of the others.

Greatest diameter, 2.25 inches; convexity, 1.35 inches.

Although I thought, from sketches of this shell sent tome some years back

for comparison by Mr. Gabb, that it probably could not be properly separated

from A. Ausseeanus of Hauer, a careful examination of a series of specimens

reveals some differences that lead me to conclude that it is more probably only
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a closely-allied representative species.* In the first place, as was noticed

by Mr. Gabb, it is distinctly more compressed laterally than Professor

Hauer's figures of A. Ausseeanus, and also differs in having the greatest

convexity of the sides of its volutions much nearer the umbilicus. I am

aware that these are characters in which the Ammonitoid types vary con-

siderably, but the fact that the Nevada specimens are very constant in

these characters, while there are also differences in the details of the lobes

and sinuses of the septa, as made out by Professor Hauer and Mr. Gabb,

leads me to suspect that still other differences would be observed if we

had the means of comparing .perfect specimens from the two widely-sepa-

rated localities. The differences in the septa alluded to consist in the more

conical form of all the lateral lobes and sinuses of the Hallstadt specimens;

which also have, according to Professor Hauer's figure, the second lateral

lobe distinctly tripartite, instead of bifid at ihe end, as represented by Mr.

Gabb. There are likewise other differences in the details of the lobes and

saddles, but these might be merely individual peculiarities. I lay no stress

on the appearances of very faint traces of longitudinal striae seen on some

of our specimens, because others show no indications of them.

In form, and some of the characters of its septa, our shell is decidedly

nearer like Arcestes Barrandei of Laube (Fauna der Schicbt. von St. Cassian,

pi. xliii, fig. 2) than it is like the typical A. Ausseeanus, though it differs

in having the periphery more broadly rounded, and its sides less convex in

the umbilical region, while in the form and proportions of the lobes and

sinuses there are differences of perhaps more importance.

Some time after the foregoing description and remarks were written,

Professor Hyatt sent me the following note in regard to this species

:

"It is very distinct in form from A. Ausseeanus, Hauer; witness its

greater lateral compression, the scaphitoid or elliptical mode of growth, which

is habitual; and the fact that while the adults are. so different, the young

are similar in their forms to the adults oi A. Ausseeanus. I think it to be

new."—(A. H.)

Locality and position.—West Humboldt Range, near Cottonwood Canon,

Nevada (St. Cassian formation).

* I had at tirsS ouly separated this form here as a variety of A. Atcsseeanus ; but,

with the concurrence of Professor Hyatt, I uow view it as a distinct species.
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'THYSANOID^.

''Genus ACROCHORDICERAS, Hyatt.

" {aKpoxopdcov, a wart ; Kspag, a horn.)

"This genus is closely allied to Lytoceras and Phi/Uoceras, Suess, and

Haploceras of Zittel, combining characteristics which are found in all of

these, besides having peculiar characters of its own, and a different develop-

ment. The extent of involution is comparable with that of Haploceras^ but

the whorl itself is about intermediate between the extreme roundness of

Lytoceras, and the more flattened sides of Phylloceras.

"Its peculiar characteristics consist in having large lateral tubercles and

abdominal pilse, which are united as they near the tubercles. The smooth

zone along the center of the abdomen in the young is also probably of gen-

eric value."—(A. H.)

ACROCHORDICERAS Hyatti, Meek.

Plate 11, figs. 5 and 5 a.

Shell discoid, with the periphery rounded; volutions rounded or very

nearly so, and increasing gradually in size, with each of the inner ones

about three-fourths embraced by the succeeding larger—all, so far as

known, rounded on the outer side ; umbilicus more than half as wide as the

dorso-ventral diameter of the outer volution, rather deep, and exposing

about one-fourth the breadth of each inner whorl. Surface at first in the

young shell nearly or quite smooth, then ornamented with small, regular,

straight, moderately distinct costse, that seem not to cross the periphery,

and die out before reaching the umbilical side, while at a later stage of growth

they become quite strongly developed, especially in crossing the periphery,

on which are intercalated occasional intermediate ones of equal size. These

coalesce with the others on the sides of the volutions, and give origin at the

points of junction to prominent nodes arranged at regularly-increasing inter-

vals, so as to form a single row near or within the middle of each side.

Protected parts also show rather distinct lines of growth, running parallel

to. the costse, which latter are slightly sigmoid on the sides of the larger

volutions, but pass straight across the periphery.
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Greatest breadth of an imperfect entirely septate specimen, 2.82 inches;

convexity of same, exclusive of the nodes, 1.15 inches

No entire specimens of this shell have yet been found; consequently

we cannot be quite sure whether or not the j)eriphery continues to be

rounded and costate on the outer volution of large mature specimens,

though it probably is at least rounded and less strongly costate. One dis-

torted specimen shows that near the broken larger end of the outer volution,

the costse become less prominent and more distant, with an intermediate one

between each two of the larger, the intercalated ones extending inward but

a short distance from the periphery, and dying out without coalescing with

the others. This part of the outer turn seems also to be nearly without

lateral nodes, which, however, are well developed on the inner turns of the

same specimen, where they are seen on the inner volutions just within

the inner margin of the umbilicus. None of the specimens are in a condi-

tion to exhibit very clearly the details of the septa; but the one represented

by our fig. 5 a, plate 1
1

, shows that there are three lateral lobes on each side,

the first or outer one being about one-third longer and wider than the sec-

ond, with, like the latter, a few short branches or mere digitations at the

end. The third or inner lobe is much smaller than the second, placed close

in at the inner margin of the whorls, and apparently provided with a few

short digitations.

The position of the lateral nodes, it will be observed, varies somewhat

in different individuals; those on the specimen represented by fig. 4 being

placed nearly out at the middle of the volutions, while on that shown by

fig. 4 a they seem to be located farther inward. This, however, is probabl}^,

at least in part, due to the oblique distortion of this specimen.

In relation to this species, Professor Hyatt sent the following note:

" The development of this species is altogether anomalous. The whorls

were evidently cylindrical and smooth for a considerable time ; the increase in

size being at first very slow. Large tubercles appear while the sides are still

comparatively smooth in one specimen, though in another they have become

completely pileated. These tubercles are from the first very prominent.

Soon after the inti'oduction of these and the pilse, the increase in size becomes

much more rapid. The resemblance of the young to Lytoceras is very close
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at first, and the general form always remains similar. The septa are, how-

ever, very distinct; the lobes and cells, so far as they could be traced, hav-

ing much more simple outlines. The pilse do riot extend across the abdomen

at first, but leave a smooth band in the center. This is broken up on what

is supposed to be the fifth volution by the extension of the pilse across the

abdomen."—(A. H.)

Locality and position.—^New Pass, Desat03^a Mountains, Nevada ; Trias.

The following two types Professor Hyatt views as representing two

undescribed genera, in regard to the family relations of which he has

expressed no opinion. " His attention was called to them after he had sent

on his paper on the others ; and in returning the specimens, he also sent the

notes quoted below respecting them. These notes he seemed rather to

regard as suggestions than as full descriptions, as he stated that I might as

well go on and name and describe them myself It seemed more proper,

however, as he had investigated the whole, that these also should stand in

his name. Consequently, I have selected the names, and take the liberty

to insert them here on his authority, quoting his notes in regard to them.

Genus EUTOMOCERAS, Hyatt.

fj (augm. part.) ; rofid^, sharp ; Kepac, a horn.

" This is a well-marked type, characterized by its lenticular form, nar-

row umbilicus, apparently at all ages very sharp abdominal keel, without

furrows or lateral ridges, and small regular arched pilie on middle-sized

specimens, growing wider, more irregular, less distinct, and developing

small lateral nodes on the adult, with both nodes and pilse becoming obso-

lete on the larger part of the body-volution."—(A. H.)

EuTOMOCEKAs Laubei, Meek.

Plate 10, figs. 8 and 8 a.

Shell compressed-lenticular, with the periphery very acutely carinated;

umbilicus small, or scarcely more than one-sixth the greatest diameter of

the shell. Volutions much compressed laterally, with the sides gradually
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converging, and sliglitly convex in outline, to the acutely angular periphery,

on each side of which there is a very shallow "undefined concavity

that can hardly be called a channel, while on the inner side they are

abruptly truncated or inflected, and gathered inta little subnodose wrinkles

at the umbilicus ; each turn enveloping about four-fifths of the next

one within. Aperture, as determined by transverse sections of the volu-

tions, compressed-subhastate, being acutely angular at the outer end, and

profoundly notched on the inner side, for the reception of the next turn

within. Surface ornamented, in young shells of one and a half inches in

diameter, by small regular costse, that bifurcate at or near the little promi-

nences or wrinkles at the margin of the umbilicus, after which they cross

the sides and curve very strongly forward as they approach the periphery,

where they become merely obsolescent lines, that are continued some dis-

tance forward almost parallel to the carina ; thus indicating the probable

presence of a narrow prolongation of the outer side of the lip at the aper-

ture. A few very small, pimple-like nodes are also scattered over the inner

half of the volutions at this stage of the shell's growth, while, as it increased

in size, the costse become less strongly defined and the little nodes more

numerous ; but farther around toward the aperture both nodes and costse

gradually fade away, until it is probable that in large shells, a part, or possi-

bly the whole, of the surface becomes nearly or quite smooth. (Septa

unknown.)
' •

Greatest diameter of a specimen incomplete at the aperture, 1.40 inches;

convexity, about 0.65 inch.

This shell has an unusually acute, unserrated, peripheral keel, which,

so far as the specimen shows, seems to retain its sharpness both in the young

and in the adult. The concavity on each side of this keel is very shallow, and

merely so directed as to contribute to the thinness of the knife-like carina,

rather than to impart any tendency to divide off another keel or even obtuse

ridge on either side. The little pimple-like prominences on the sides of the

volutions are almost entirely on the inner half, mainly on the little costse,

and are irregularly scattered, so as to show little or no tendency to arrange

themselves in spiral rows. The obscure wrinkles or little prominences

around the small umbilicus give it a somewhat puckered appearance.
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This shell differs from all of tire compressed, sharply-keeled ammonitoid

forms known to me, with a small umbilicus and curved costse, in the pres-

ence of the numerous little irregularly-arranged pimple-like nodes. As the

specimen shows no traces of the septa, it is not possible to determine which

of the numerous proposed groups it most nearly approaches in its internal

characters.

The specific name is given in honor of Dr. Gustav C. Laube, of Vienna,

the author of the beautiful Monograph of the St. Cassian Fos?ik.

Locality and position.—Same as last.

Genus EUDISCOCERAS, Hyatt.

£11 (augm. part.) ; diano^, a quoit ; Kepa^, a boru.

" This type is distinguished by its discoid form, open umbilicus, and

an abdominal keel, bordered by furrows and ridges, the latter being inter-

rupted or tubercular; the young with comparatively large pilse, growing

smaller and more flexuous in the adult, and finally fading away in the

larger half of the body-volution."—(A. H.)

EuDiscocEK,A.s Gabbi, Meek.

Plate 11, figs. 3 and 3 (I.

Shell compressed-discoidal, with the periphery narrowly truncated, and

having a narrow, very obscure, smooth ridge along the middle; umbilicus

shallow, equaling about two-thirds the breadth of the outer turn; volutions

flattened on the sides, and abruptly truncated around the umbilicus on the

inner side, each embracing apparently about two-thirds of the next within.

Surface with moderate-sized, rather distinct, bifurcating costse on the sides

of the volutions in young shells. As the shell advanced in growth, the

costse became smaller and more crowded, being merely coarsely linear on

the outer turns, where they curve first a little backward at the umbilicus,

then arch gently forward as they cross the middle of the sides, beyond

which they usually curve a little backward, and then very slightly forward,

as they abruptly terminate, so as to leave a narrow, smooth space between

their outer ends and the narrow periphery. Around each margin of the

latter there is also a row of compressed nodes arranged with their longer
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axes nearly parallel to the keel of the periphery, or with but a slight

obliquity, those on the opposite sides often alternating. (Septa unknown.)

Greatest diameter, 1.96 inches; breadth of umbilicus, 0.50 inch; con-

vexity, 0.47 inch.

This form is quite unlike any of its associates, being rather peculiar in

the nature of its small flexuous costse, and the presence of a row of elon-

gated nodes around each margin of its very narrowly truncated and keeled

periphery, the nodes being arranged with their longer diameters nearly par-

allel to the curve of the truncated margin itself, and so disposed that those

on opposite sides alternate. The ridge along the middle of its periphery is

narrow, smooth, and not so defined as to be separated from the row of com-

pressed nodes on each side by a very deep furrow.

This shell seems to be related to the St. Cassian species Ammonites Cor-

varensis, Laube, as represented by a side-view on plate xl, fig. 3, of Professor

Laube's Monograph of the St. Cassian Fossils, especially in form and the

nature of compressed nodes around each side of its periphery. It differs,

however, in having a proportionally wider umbilicus and well-defined costse

on the sides of its volutions.

Whether Professor Laube's species has a central peripheral ridge or

carina, such as is seen in our shell, cannot be determined from his figure,

giving a side-view only, and he says nothing in his description on this point,

doubtless because his specimen does not show the outer margin of the volu-

tions : nor have we yet the means of making comparisons of the septa of

our species with that described by Professor Laube.

The specific name of this shell is given in honor of William M. Gabb,

esq., late of the California Geological Survey, and now in charge of a geo-

logical survey of Santo Domingo.

Locality and position.—Cottonwood Canon, West Humboldt Range,

Nevada; Upper Trias.

9 PK
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JUEASSIO SPECIES.

MOLLUSOA.

LAMELLIBRANCHIATA.
LIMID^.

Genus LIMA, Bruguifere,

Lima (Limatula) eeecta, Meek.

Plate 12, fig. 2.

Shell, exclusive of the small ears, vertically narrow-elliptic, or about

once and a half as high as the antero-posterior diameter, moderately con-

vex, and not in the slightest degree oblique ; hinge shorter than the breadth

of the shell, and ranging at right angles to the vertical diameter of the

valves; ears small, compressed, almost exactly equal, and obtusely angular;

beaks small, nearly exactly central, and slightly incurved without any appar-

ent obliquity. Surface marked with fine radiating lines, which seem to

show some tendency to gather into a few distant larger costse, near the nar-

rowly-rounded basal margin ; a few obscure undulations of growth are also

seen crossing the striae.

Greatest vertical diameter, 0.72 inch; breadth, or anterior-posterior

diameter, 0.50 inch; convexity of one valve, about 0.10 inch.

I only know this species from a single specimen, showing none of its

internal characters; and, owing to the fact that it is not in the slightest

degree oblique, it is impossible to determine whether it is a right or a left

valve. It is remarkable for its narrow form, equal ears, and want of

obliquity. Owing to the fineness of its striae, and the fact that they are

obsolete from a little below the middle to the beak, I have been unable to

see whether or not they are divaricating along the middle, as in some spe-

cies of Limatula^ though they seem not to be so from their direction below.

Locality and position.—New Pass, Desatoya Mountains, Nevada; appar-

ently from the horizon of the Lower Lias.
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PINNIDJi].

Genus PINNA, Linnaeus.

Pinna Kingii, Meek.

Plate 12, figs. 9, 9 a.

Shell attaining about a medium size, very thin, elongate-subtrigonal in

general outline, apparently slightly arcuate, rather convex, with a more or

less defined angle extending along the middle of each valve, so as to give the

transverse section, especially at almost any point between the middle and the

beaks, a rhombic subquadrangiilar outline, becoming more compressed pos-

teriorly; upper and lower margins converging rather rapidly to the beaks,

the first being very nearly straight, and the latter slightly convex; posterior

extremity a little obliquely truncated, but rounding into the base below;

valves flattened from the mesial angle to the upper and lower margins. Sur-

face marked by fine lines of growth running parallel to the posterior and lower

margins, and showing a tendency to gather into little wrinkles, particularly

near the latter; while above the lateral angle they are crossed by about ten

to twelve obscm'8 radiating costse, most distinctly defined near the beaks, and

gradually becoming obsolete near the middle.

Apparently attaining a length of about 4 inches, with a height at the

posterior end of about 1.90 inches; convexity, 0.85 inch.

The only specimen of this species contained in the collection is in an

imperfect condition, though sufficiently well preserved to show its form and

surface-markings, as well as its remarkable thinness. In form and size, it

seems to have been much like P. canceUata of Bean (Morris and Lycett's

Monogr. Moll. Great Oolite, tab. xiii, fig. 20 a h), from which it differs in

having a mesial angle along each valve, and in having its radiating costse

obsolete on the posterior part of the valves. These costa3 likewise differ

in being merely obscure ridges on our shell, about as wide as the furrows

between, instead of mere "knotted lines". It is, however, about as nearly

allied to some imperfectly-known Carboniferous species of the Mississippi

Valley.

Locality and position.—Weber Canon, Wasatch Range; possibly Ju-

rassic ; though it may be Carboniferous, as it was found loose, and rocks be-
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longing- to both of these ages occur there. As elsewhere explained, the

fossils on the lower half of this plate were figured together, because some

doubts at first existed in regard to the exact horizons of the beds from which

they came. Some of them are certainly Carboniferous; while others are

more like Jurassic forms.

MYTILIDiE.

Genus VOLSELLA, Scopoh.

VOLSELLA SOALPRUM, var. ISONEMA.

Plate 12, figs. 4, 4 a.

Modiola scalimim, Sowerby (1821), Miti, Coiicb., Ill, 87, pi. 248, fig. 2.

Mytilus scalprum, Goldf. (1833), Petref. Germ., II, 174, tab. 130, fig. 9.

Shell attaining a moderate size, extremely thin, transversely elongated,

or about twice and a half as long as high, gibbous along the umbonal slopes,

and rather distinctly arcuated ; hinge-line apparently nearly half the length

of the valves, passing gradually into the slope of the posterior dorsal curve

;

posterior margin curving obliquely backward and downward to the rather

narrowly-rounded posterior basal extremity
;
pallial margin broadly sinuous

or arched, so as to be nearly parallel to the dorsal and posterior dorsal out-

line; anterior margin rounding up to the beaks, which are much depressed,

extremely oblique, very slightly projecting, somewhat compressed, and

placed nearly over the anterior end; umbonal slopes very prominently

rounded, so as to form an oblique ridge, extending from near the beaks to

the posterior basal extremity; above and behind this ridge, the surface is

slightly convex, while the flanks below it are more or less concave. Sur-

face ornamented with very fine and perfectly regular concentric lines.

Length, 1.95 inches; height, 0.77 inch; convexity, about 0.60 inch.

This shell agrees so very nearly in form and general appearance with

Modiola scalpriiin of Sowerby, and especially with a form referred by Gold-

fuss and others to that species (see Petref Germ., plate 130, fig. 9), that I

am left in doubt whether it is not a mere variety of the same. It agrees

less nearly with Sowerby's original figure, but his illustrations are not usually

so accurate as those published by Goldfuss ; while the figure referred to

in the work of the latter author is, I believe, generally regarded as repre-
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senting Sowerby's species. In one important character, however, our shell

certainly differs, at least from the figures published by both of the above-

mentioned authors ; that is, in the great regularity of its concentric striae. If

I knew their figures to be exactly correct in this respect, I should not hes-

itate to regard our shell as belonging to a distinct species; but, until this

question can be settled by a comparison of specimens, I prefer to view it as

a variety of Sowerby's species. In the fineness and regularity of its striae,

as well as in its remarkable thinness, it agrees with V. pertenuis, M. & H.,

from the Jurassic beds near the Black Hills; but, in addition to being much

larger, it is more arcuate, and has more prominent umbonal ridges; Avhile

its anterior ventral region below and in front of the umbonal ridge is pro-

portionally larger. It is barely possible, however, that these may not be

constant characters.

Locality/ and position.—Weber Canon, Wasatch Range, Utah; Jurassic.

TRIGONIIDJE.

Genus MYOPHORIA, Bronn.

Myophoria LiNEATA, Muuster?.

Plate 12, figs. Z,3a.

Trigonia Hneata, Munster (1834), Leonhard und Bronu's Jahrb., I, 5 and 9.

Lyrodon lineatum, Goldf. (1838), Petref. Germ., II, 199, tab. 136, figs. 4, «, b, c, d.

Myophoria lineata, Munster (1841), Beitrage, IV, 88, tab. 7, fig. 29 ; and (1864) in

Alberti's, Trias, 111.—Laube (18G5), Fauna St. Cass., 59, tab. 18, fig. 7.

Trigonia lineata, Giebel (1852), Deutschl. Petref., 392,

Oj)is lineata, Laube (1864), Bemerk. im Jabrb. d. Geol. Eeicbsaust., 489 ; Fauna der

Scbicht. von St. Cass., 59, pi. xviii, fig. 7.

Shell small, trigonal, rather compressed; anterior end shorter- than the

other, rounding from below the beaks into the base; posterior side com-

pressed, truncated, with a slight forward slope above, and angular at the

base; ventral margin semiovate, rounding up anteriorly, most convex in out-

line slightly in advance of the middle, and straight or very slightly sinuous

near where it connects with the posterior basal angle ; beaks apparently

elevated, and placed a little in advance of the middle; posterior umbonal

slope forming a well-defined angular ridge extending from the back part of
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the beaks to the posterior basal angle. Surface ornamented with small,

very regular, concentric costse, which terminate abruptly on the posterior

umbonal ridge of each valve, or are only continued on the compressed pos-

terior dorsal region above the angle as fine lines of growth.

Length, 0.44 inch; height, about 0.36 inch; convexity, about 0.15 inch.

This shell seems to agree very closely in outline and surface-markings

with the published figures of Miinster's species, and I am inclined to believe

it the same; though it is quite as probable that a good series of specimens

would show specific differences separating it from that shell. As I have

only seen a single imperfect specimen, however, and that presents no relia-

ble characters by which it can be distinguished, I refer it with doubt to M.

lineata. I should remark here that its costse are much more strongly marked

than on Miinster's species, as illustrated by Dr. Laube, in his work on the

St. Cassian Fossils, but in this respect our specimens agree exactly with

Goldfuss' figures of that species.

Locality andposition.—Weber Cation, Wasatch Range, Utah; from above

"quarry rock". In Europe, M. lineata occurs in the St. Cassian beds; but

the shell here described appears to occupy a higher position (in the Jurassic

seriesj if its exact position in the section was accurately determined.

AROID^.

Genus CUCULL^A, Lamarck.

CucuLL^A Hagubi, Meek.

Platel2, figs. 1, la, 16.

Compare CueuUcea concinna, Phillips (1835), Geol. Yorks., 160, pi. v, fig. 9.

Shell small, oblong-subrhomboidal in outline, about once and a half as

long as high, and rather gibbous in the central region
;
posteriorly a little

obliquely truncated above, and obtusely-subangular and most prominent at

its connection with the base below ; base nearly straight and parallel to the

cardinal margin along the middle, and rounding up rather more gradually

in front than behind ; anterior margin compressed, convex in outline, and

connecting with the hinge above at an angle of about 98°
; hinge-line less

than the greatest length of the valves ; beaks rather prominent, gibbous,
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incurved, and very nearly central
;
posterior umbonal slopes more or less

angular, while the posterior dorsal region above these oblique umbonal

ridges is compressed. Surface neatly ornamented with small, regular,

radiating lines, or raised striae, which are rather widely separated and larger

on the anterior part of the valves, where they curve gracefully forward, and

alternate with a smaller intermediate series, none of which are continued to

the beaks
;
posteriorly they all become much smaller, and closely crowded

;

Grossing all of these, there are, on all parts of the valves, numerous very

small regular and crowded concentric lines.

Length, 0.57 inch; height, 0.35 inch ; convexity, 0.30 inch.

This species seems to be closely allied to, and may even be identical with,

some of the forms that have been referred to Cucullcea concinna, Phillips, by

different authors. It certainly differs, however, very materially from the

type of C. concinna, as originally illustrated by Phillips, in being much less

depressed, proportionally shorter, decidedly less angular along the poste-

rior umbonal slopes and at the posterior basal extremity. Phillips' figure

also shows obscure, coarse, radiating costse, on the posterior surface of the

valves- above the umbonal angle, not seen on our shell, which likewise

differs in having more prominent and more gibbous umbones, with a more

rounded basal outline. It is more nearly like the form figured under Phillips'

name by Goldfuss (Petref. Germ., plate cxxiii, fig. 6 a, h), and by Quenstedt

(Der Jura, tab. 67, fig. 16); but it is less angular at the extremities, and has

more gibbous umbones. It may also be compared with a shell figured from

the Jura by Richard Andree, in the Zeitschrift der Deutschen Geologischen

Gesellschaft, XII, plate xiv, fig. 7, under d'Orbigny's name Area subconcinna,

which, however, is less depressed, much more rounded in outline, and has

smaller and lower umbones than our shell.

Locality and posiUon.—Weber Canon, Wasatch Range, Utah ; from a

Hmestone apparently of Jurassic age.
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ANATINIDJE.

Genus MYACITES, Auct.

Myacites (Pleurobiya) subcompressa, Meek.

Plato 12, figs. 6, 6 a.

Myacites (Pleuromya) subcompressa, Meek (1873), Hayden's Ann. Eep. U. S. Geol. Survey

of the Territories, 472. .

Shell of medium size, oblong-subovate, moderately convex, the greatest

convexity being nearest and above the middle of the anterior end ; valves

nearly closed, or but slightly gaping behind
;
posterior margin somewhat

abruptly cuneate, rounded in outline, though slightly more prominent below

the middle ; basal margin with a moderately convex outline, rounding up

more gradually behind than in front; anterior end short, subtruncated

;

dorsal margin rather short, rounding off gradually into the posterior margin
;

beaks gibbous, but somewhat flattened on the outer side, rather prominent,

and located about half-way between the middle and the anterior end ; anterior

umbonal slopes prominently rounded, or forming a rounded undefined ridge,

which descends nearly vertically from the anterior side of each beak to the

anterior basal margin ; the sides behind this ridge being a little flattened, or

possibly sometimes slightly concave below. Surface marked by small,

rather regular, but not strongly-defined, concentric ridges that become

nearly obsolete on the posterior dorsal region and near the front.

Length, 1.27 inches; height, 92 inch; convexity, 0.66 inch.

This shell closely resembles some varieties of Plenromya ferruginea and

P. impressa, Agassiz, but has the anterior end shorter and more truncated,

the concentric ridges of less regularity, and the concavity extending from the

beaks to the anterior basal margins of the valves either entirely wanting or

very feebly marked. In first preparing this report, I had written the above

diagnosis of this species, and prepared the figure on plate 12 ; but being in

doubt respecting its affinities, I did not then propose a name for it. Subse-

quently numerous specimens of this shell were brought in by Dr. Hayden's

party from the Caiion of Yellowstone Eiver; Spring Cation; near Fori Ball,

Montana ; and other localities. These show that it varies considerably in
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form and the distinctness of its costse, though our figure on plate 12 gives a

good idea of the most usual appearance of this shell.

Locality avd position.—Weber Canon, Wasatch Range, Utah; Jurassic.

Myaoites iNCONSPicuus, Meek.

Plato 12, fig. 10.

Shell very small, depressed, elongate-subelliptic, moderately convex;

posterior margin narrowly rounded; anterior very short, truncated obliquely

forward from the beaks above, and rounded below; basal margin, subpar-

allel to the dorsal, most convex in outline at or slightly behind the middle,

and a faintly sinuous anteriorly; dorsal outline nearly straight, and horizontal

behind the beaks, but rourfding off very gradually posteriorly; beaks some-

what tumid, rising slightly above the cardinal margin just behind them, and

placed near the anterior end; posterior umbonal slopes prominently rounded;

while a broad shallow compression, or slight concavity, extends from the

beaks to the anterior ventral margin of each valve. Surface only showing

obscure concentric marks of growth.

Length, about 0.45 inch; height, 0.20 inch.

Although there is nothing particularly notable in the form or general

appearance of this little shell, I have been unable to identify it with any of

the described species. Perhaps its most marked features are its small size,

depressed form, and narrowly- rounded extremities. It may be a young

shell, and in larger individuals, more nearlyapproaching some of the described

species; but my present impression is that it is new.

Locality and position.—Weber Canon, Wasatch Eange, Utah. The

specimen was supposed to have come from the rock in which the Spiriferina

and Aviculopecten of the same plate were obtained; but it probably belonged

to some Jurassic bed at that locality. (See note on the explanations of

plate 12.)
Myacites (Pleuromya) Weberensis, Meek.

Plate 12, figs. 11, 11 a.

Shell of about medium size, moderately gibbous, subovate; anterior

side very short and subtruncated, but rounding into the base; basal margin

forming a semiovate curve, more prominent anteriorly, and curving up more
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gradually behind; posterior side apparently narrowly rounded, and most

prominent above the middle; beaks nearly over the anterior margin, rather

pointed, depressed, and strongly incurved. Surface ornamented by numer-

ous, rather small, but well defined and very regular, concentric costse, about

equaling in breadth the furrows by which they are separated.

Length, about 1.40 inches; height, 0.81 inch; convexity, 0.72 inch.

The only specimen of this species in the collection has had about one-

third of the posterior dorsal region broken away. The general outline, how-

ever, can be pretty accurately inferred from the curve of the costse. It has

somewhat the appearance of the anterior portion of an Allorisma; and I am
not quite sure that it may not more properly belong to that genus, especially

as it seems to have the cardinal margins of the valves inflected, as we see

in Allorisma. Still the curves of its costse show that it was a proportionally

shorter shell than is usual in that genus, and its beaks are more nearly

terminal than is often seen in Allorisma.

Locality and position.—Wehev Cailon, Wasatch Range, Utah. Originally

supposed to have come from the same horizon as the Spiriferina and Avicu-

lopecten figured on the lower half of the same plate ; but as those shells are

certainly of Carboniferous age, this one, unless it may be an Allorisma,

probably belonged to a higher horizon, although found loose with the other

forms mentioned.

CE1>HAL0P0DA.
BELEMNITIDiE.

Genus BELEMNITES, Auct.

Belemnites Nevadensis, Meek.

Plate 12, figs. 7,7 a, 7 b (and 8 a, 8 b ?).

Guard attaining a medium or larger size, gradually tapering, appar-

ently not perfectly straight; section circular at the anterior end, but com-

pressed-elliptic near the posterior end; alveolus elongate-conical, and extend-

ing back nearly half the length of the guard ; surface smooth.

Length, about 3.25 inches; diameter at the -anterior end, 0.60 inch;

larger diameter, at 2.60 inches behind the anterior end, 0.46 inch; smaller

diameter, at the same point, 0.30 inch.

r-
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. From another locality in the same region in which the guard described

above was obtained, several fragments were bought in, of an elongate-conical

chambered shell, that may be the phragmacone of the same or of another

Belemnite. It is represented by figs. 8 and 8 a of plate 12, and will be seen

to taper regularly from the larger to the smaller end. Its section at all

points is very nearly circular, while its septa are deeply concave, and sepa-

rated by spaces equaling about one-fifth the greater diameter of the shell at

the point of measurement. The siphuncle is very slender, and exactly

marginal; surface smooth, or only showing under a magnifier, traces of

obscure lines of growth that arch forward on the side opposite the siphuncle.

The whole shell must have been, when entire, nearly six inches in length,

and, if really the phragmacone of the above Belemnite, it must be evident

that that species attained a much larger size than the guards figured would

indicate.

Whether the last-mentioned shell is the phragmacone of a Belemnite,

or the shell of an Orthoceras, may perhaps admit of some doubt until better

specimens can be obtained ; but that the guard described above is that of a

true Belemnite, there can be no doubt whatever.

Locality and position.—The specimens of the guard are labeled "Cotton-

wood Canon, West Humboldt Range", and came, I am informed by Mr.

King, from the upper beds of the series, above those containing the Triassic

fossils, and are therefore probably of Jurassic (Liassic) age. The larger

chambered shell (figs. 8, 8 a) is labeled "American District, West Humboldt

Range," Nevada; and probably came from the same horizon.
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CEETAOEOUS FOSSILS.

MOLLUSOA.

OSTREIDiE.
Genus OSTEEA, Linn.

OSTBEA (undt. sp.).

Plate 1.5, figs. 10, and 10 a, 1), c.

Shell of about medium size and thickness, more or less elbngate-sub-

ovate, tapering to the beak, which is usually abruptly pointed, and often

bent a little to the left or to the right, generally compressed and subequi-

valve. Lower valve rather shallow; ligament-area triangular, with its mesial

furrow usually deep; surface merely showing appressed imbricating laminae

of growth, without any traces of radiating ridges, plications, or striae. Upper

valve a little more flattened, or sometimes nearly as convex as the other,

but rather less concave within; beak usually more obtuse, and the ligament-

area often proportionally a little shorter, with its mesial ri'dge well defined;

lateral margins often thickened and crenated near the beaks; surface much

as in the other valve.

Length of a medium-sized specimen, about 2.80 inches; breadth, 1.90

inches; convexity of the two valves, about 1 inch.

In first preparing this report, I merely gave figures of this Oyster with-

out a specific name. Subsequently, in revising portions of the report, with-

out having the type-specimens at hand for comparison, I was impressed with

the similarity of this shell, as figured on our plate, to a species that I had

in the mean time described in one of Dr. Hayden's reports from Wyoming,

under the name 0. Wyomingensis^ and placed that name with a mark of

doubt opposite its number on the explanations of the plate, while I also in

the same way mentioned it in a list of Coalville species. Having since

made a direct comparison of the specimens from the two localities, I am led to

doubt their specific identity, though they are certainly very much alike. The

Coalville specimens have the beak of the under valve less curved upward,

and the lateral margins of the only upper valve I have seen from that
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locality more strongly crenate or transversely striated than I have yet seen

in any example of the Wyoming shell. As I have only two lower valves

and one upper from Coalville, it is not possible to say to what extent this

shell may vary. If distinct from 0. Wyomingensis, it might be called 0.

Coalvillensis.

Locality and position.—Coalville, Utah; Cretaceous.

ANOMIID^.

Anomia r^tifokmis, Meek.

Shell of well-developed specimens tran&versely subovate, generally more

broadly rounded on the left side (as seen from above),

and rather narrowly rounded on the right margin, with

the pallial margin between semiovate in outline; upper

valve moderately convex, the greatest convexity being

toward the left margin, while the narrowly-rounded

right margin is more compressed and produced; beak

marginal, nearly central, with generally a slight curva-
Anomia 1-wHformis.

, ,
,,, -i, n i • ni

Cast of upper valve, nat- ture toward the right; surface showmg small, obscure

wrinkles and striae of growth, with sometimes traces of

a few indistinct radiating markings on the most convex part of the umbo;

lower valve unknown.

Greatest (transverse) diameter, 1.26 inches; diameter from beak to pallial

margin, 1.12 inches; convexity of upper valve, about 0.30 inch.

This species presents, in the well-developed adult, a singular Rceta-

like form, being narrowed and subrostrate, or more or less produced on the

right (posterior) margin. The younger specimens are generally more nearly

circular in form.

I know of no other Cretaceous species of the genus very nearly allied

to this.

Locality and position.—Ridge southeast of Laporte, Colorado Territory;

Cretaceous. Horizon of the Fox Hills Group of the Upper Missouri section.
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PTEEIID^.

Genus INOCERAMUS, Sowerby.

Inocekamus Simpsoni, Meek.

Plate 13, fig. 3.

Inoeeramus Simpsoni, Meek (1860), Proceed. Acad. Nat. Sci. Pbilad., XII, 312 ; and
(1876) iu Ool. Simpsou's Eeport Expl. across the Great Basiu of Utah, 360, pi.

iv, fig. 4.

Shell (right valve) attaining a rather large size, transversely oval-subob-

long, gibbous, the greatest convexity being in the antero-central region,

cuneate posteriorly; length nearly twice the height; anterior end very short

and rounded from the beaks; base forming a long, semi-elliptic curve, most

prominent near the middle, and somewhat straightened, or even slightly

sinuous, posteriorly; hinge-line long, straight, and ranging parallel to the

longer axis of the shell; posterior margin subtruncated, with a slight backward

slope above, and forming an abrupt curve into the oblique posterior basal

margin; beaks depressed so as to project little above the hinge-line,

incurved, and placed nearly over the anterior margin. Surface ornamented

with moderately distinct, regular, concentric undulations and lines of growth.

Length, 8.10 inches; height, about 4.30 inches; convexity of right

valve, nearly 2 inches.

The only specimen I have seen of this shell is a cast of the interior of

the right valve, with some portions of the moderately thick fibrous shell

attached. It belongs to the group CatiUus, as most generally understood,

excepting in wanting the peculiar flexure near the cardinal margin; that is,

to the group composed of nearly equivalve (or, at any rate, not very strongly

inequivalve) shells, with a more or less elongated hinge, ranging nearly or

quite parallel to the longer axis of the valves, instead of having a shorter

hinge standing nearly at rightangles to the longer axis, as in the typical

forms of Inoeeramus, which latter are often decidedly inequivalve. Although

I have seen but the right valve of this shell, it is evident, from its moder-

ately gibbous, as well as transversely elongated form, that it does not belong

to the more inequivalve section of the genus. Its most remarkable charac-

ters are its transversely elongated, very inequilateral form; being proportion-
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ally longer and more depressed than any otherwise nearly allied species with

which I am acquainted.

Locality and position.—North Platte River, above Platte Bridge, in Da-

kota Territory; from the Cretaceous formation No. 2 or 3 of the Upper Mis-

souri section. Discovered by Colonel Simpson. Museum of the Smith-

sonian Institution.

iNOCERAMUS PROBLEMATICUS, Scblot.?. °

Plate 13, figs. 2 and 2 a.

Mytilites problematicus, Scblotb. (1820), Petref., 312.

Inoccramus mytiloides, Sowerby (1823), Min. Conch., V, 61, pi. 442; Goldf. (1836),

Petref., II, 118, tab. cxiii, fig. 4.

Caiillus Schlotheimii, Neilsson (1827), Petref. Suecaua, 19.

Catillus mytiloideSf Deshayes (1830), Encyc. Meth., II, pi. 211.

Inoceramus prohlematicus, d'Orbigny (1843), Pftleont. Fr., Ill, 510.—Meek (1873),

Hayden's Sixth Report, 476; and (1876) in Col. Simpson's EeportExpl. across

Great Basin of Utah, 358, pi. 4, fig. 1 a.

Compare I. mytiloidcs, Roemer (1852), Kreid. von Texas, 60, pi. vii, fig. 5 (= J. myti-

Zopsts, Conrad (1857), U. S. and Mex. Bound. Eeport, 1, 152, pi. 5, figs. 6«, and 6 6;

also ^ ith 7. pseudo-mytiloides, Schiel (1855), Pacific Railroad Eeports, II, pi. 3,

fig. 8.

Shell obliquely subovate, extremely inequilateral, rather compressed,

and apparently nearly equivalve ; anterior margin truncated or sloping very

obliquely backward fi*om the beaks to near the middle, where it passes im-

perceptibly into the base; basal margin sloping obliquely backward and

rounding into the posterior basal extremity, which is generally narrowly

rounded; hinge-line rather short and very oblique to the longer axis of the

valves; posterior dorsal margin sloping obliquely with a more or less convex

outline from the posterior extremity of the hinge to the posterior basal mar-

gin; beaks very oblique, acutely pointed, incurved, and terminal. Surface

ornomenied with small, more or less regular, concentric undulations and

stria;.

At the time I wrote the above description, I had seen only the figured

specimens, which are much broken and distorted. Since that time, I have \jy.^ >- '^

had an opportunity to collect and examine a large series at the same locality '^
J^*^ lo

in Wyoming from which those figured on plate 13 were collected. These
^

^c^

^ditional specimens show that this shell varies greatly in form ; there being

apparently an unbroken series from specimens like those figured on our
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plate to forms much broader posteriorly, and less oblique. They all

agree, however, in having the beaks much more attenuated and curved for-

ward than in any figures of Schlotheim's I. proUematicus I have seen. Some

of the broader forms agree more nearly with some of those cited above, and

figured by lioemer and others from western localities; but still they have

more pointed and oblique beaks. I suspect that this shell belongs to a dis-

tinct species from I. prohlematicus ; but, if so, it will probably have to be

designated by Dr. Schiel's name /. pseudo-mytiloides.

Locality and position.—^The figured specimens were brought by Colonel

Simpson's party from a bed of yellow Cretaceous Sandstone over a bed of

coal, at the mouth of SuljDhur Creek on Bear River, Wyoming. (See bed

number 12 of sec, on page 451, Dr. Hayden's Sixth Ann. Rep., 1873.)

Ingcekamus (sp. undt.).

Plate 13, figs. 4, 4 a.

Compare I. dimidius, White (1876), Palseont. Wheeler's Surv., 179, j)!. XVI, figs. 2 a-d.

This is a neat, symmetrical, little shell, of obliquely-ovate or mytiloid

form, with rather pointed, oblique, terminal beaks, and very regular, dis-

tinct, concentric surface-undulations. It may be a young of the last, or an

entirely distinct species. In some respects, it resembles one of the forms

figured by Mr. Conrad in the United States and Mexican Boundary Report

(I, plate 6, fig. 6 h) ; but it has much more regular surface-undulations, and

apparently more produced beaks. I was long inclined to believe it the

3^oungof the last described form; but it may be distinct.

[Long since the above was written, Dr. White described from Lieu-

tenant Wheeler's collections, a form under the name /. dimidius, from near

Pueblo, Colorado, that agrees very nearly with this, and I am rather inclined

to believe it to be the same. He had so many specimens all of the same

small size, as to lead to the conclusion that it is most probably distinct from

/. prohlematicus.
li

Locality and position.—Cretaceous sandstone, on Sulphur Creek, near

Bear River, Wyoming. (Benton or Niobrara group of Upp. Mo. Sec.)
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Inoceramus erectus, Meek.

Plate 13, figs. 1 and 1 a ; and pi. 14, fig. 3.

Compare Inoceramus Elliottii, Gabb (1868), Palseont. of California, II, 193, pi. .31,

fig. 90.

Shell attaining a medium size, vertically ovate-oblong", being higher

than wide, not oblique, very gibbous, and nearly or quite equivalve ; hinge

shorter than the antero-posterior diameter of the valves, and ranging at right

angles to their longer (vertical) axes; basal margin regularly rounded;

anterior margin truncated nearly vertically from the front of the beaks more

than half-way down, but rounding into the base below, inflected in both

valves along the rather gibbous anterior umbonal slopes, so as to form a long,

undefined, lunule-like excavation, that extends more than half-way down from

the beaks; beaks not very prominent, abruptly pointed, very nearly equal,

incurved with rather slight obliquity, and placed nearly directly over the

vertical anterior margin. Surface of both valves ornamented by regular,

medium-sized, concentric undulations, which are usually obsolete on the

posterior dorsal region and the inflected anterior margins.

Height, about 2.50 inches; length, 2 inches; convexity, 2.30 inches.

As I have only seen imperfect specimens (mainly casts in sandstone)

of this shell, and Mr. Gabb merely gives a single side-view of one speci-

men of the California species I. JEUiottii, without measurements, I have

doubts in regard to the relations of these shells. In outline, as seen in a

side-view, it agrees well with Mr. Gabb's figure cited above, excepting that

it appears to be more convex than his shading would indicate, and has

more obtuse undulations.

[Since writing the above, I have, through the politeness of Mr. Gabb,

had an opportunity to compare our shell with the type of his I. JEUiottii, and

I am led to regard the two as belonging to distinct species. The California

form is, as I had inferred from Mr. Gabb's figures, much more compressed;

while its surface undulations difi'er decidedly in being very acutely angular.

As I have not been able to identify our shell with any other described

species, I add the name I. erectus for it here as this report is passing tlirough

the press.]

Locality/ and position.—Chalk Creek, near Uptown, Utah; Cretaceous.

10 PB
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Inoceeamus defoemis, Meek.

Plate 14, ligs. 4, 4 a.

Inoceranms ?, Hall (1845), in Gen. Frdmont's Eeport Expl. Eocky Mts., 309, pi.

Iv, fig. 2.

Inoceramus deformis (1872), Hayden's Second Ann. Eeport U. S. Geol. Survey of the

Territories, 296.—White (1876), Palseout. Wheeler's Survey, 179, pi. xv, figs.

1 ffl, &.

Comijare Saploscapha capax, Conrad (1874), in Hayden's Ann. Geol. Eeport for 1873,

456; also H. grandis, Conrad (1875), in Cope's Eeport on the Vertebrates of

Hayden's Survey, 23, pi. Ivi.

Shell attaining a rather large size, obliquely ovate, and rather com-

pressed in young examples, but more rounded, gibbous, and irregular, as

well as much less oblique, in adult- specimens ; more or less inequivalve, but

never very decidedly so
;
posterior and basal margins rounded ; the latter

curving up more gradually and obliquely to the short anterior margin ; hinge

short and usually not very oblique ; beaks moderately prominent and placed

between the middle and the anterior margin ; neither greatly more elevated

than the other. Surface ornamented with large, strong, concentric undula-

tions, which are sometimes moderately regular, but often very irregular,

and generally becoming rather abruptly smaller on the umbones, where

their curves indicate the greater obliquity of the young shell.

Height of a medium-sized specimen, about 4.50 inches; length of same,

4.30 inches; convexity of right valve, about 2.50 inches.

I have frequently had under examination, during the last twelve years,

specimens of this shell, without being able to identify them with any described

species. Nearly all of the explorers who have visited the eastern slope of

the Rocky Mountains between the south branch of Platte River and New
Mexico have brought in specimens of it, but almost always in a distorted

or broken condition. Its distortion, however, is evidently not always due

to accident, since it often resulted from one of the depressions between two

of the undulations being so much larger and deeper than the others, as to

give the valves a remarkably constricted appearance. In other cases, it

resulted, in part at least, from the great irregularity in the size of the undu-

lations themselves. Although it is often found distorted in general form by

accidental pressure, it was evidently also naturally quite variable in out-

line, particularly in convexity.
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Our figured specimen is merely an imperfect internal cast of a right

valve with the umbonal and anterior portions broken away.

Professor Hall seems, from his remarks in Fremont's report, to have

regarded this shell as being related to I. involutus of Sowerby. It is,

however, very distinct from that species, and even belongs to a different

section of the genus, as it certainly did not have one valve very greatly

larger than the other, as I know from the examination of numerous

specimens of both valves. The specimen figured by Professor Hall, and

described by him as being "flat", is, as may be readily seen by the curve

of the undulations, a left valve; while the corresponding valve in A. invo-

Intus is extremely gibbous, elevated, and involute, being almost like a spiral

univalve. His figure well illustrates a peculiar flattening of the umbonal

region, and the greater obliquity of the undulations often seen on that part

of both valves.

I believe the shell here described to be also the same as that on which Mr.

Conrad has proposed to found a new genus, HaploscapJia. Since the pub-

lication of his descriptions, already quoted, he has informed me that he had

arrived at the conclusion that his proposed new genus is identical with

Catilhis, Brongniart; but that he still retains his name, on the ground that

the name Catillus had been previously used for Navicella, Lamarck, by

Humphrey, in 1797.* I have not had an opportunity to examine Mr. Con-

rad's specimens, but I had always supposed this shell to be an Inoceramus,

and, like nearly all others, had believed Catillus, Brongniart, not to be more

than subgenerically distinct from Inoceramus proper. If Mr. Conrad's name

Saploscapha should be retained, the name of the species here described

would probably become Inoceramus (Saploscapha) deformis. If not, it will

probably be Inoceramus (Catillus) defonnis.f

* Catillus, of Humphrey, however, was published merely in a list, without auy
diagnosis, figure, or the citation of any known type, and therefore, I should think,

ought not to stand.

t The principal characters that have led Mr. Conrad to separate such shells from
Inoceramus are, if I have correctly understood him, a kind of rolling or flexure of the
hinge-margin (none of our specimens are in a condition to show whether they possess
this character of the hinge-margin or not), the entire absence of hinge-teeth, the very
thin substance of the shell near the umbones, and its greater thickness at the free

margins. There are various types of Inoceramus, however, without hinge-teeth ; the
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Locality and position.—Common in Kansas, and near Pueblo and Col-

orado City, as well as at other places in Colorado along eastern Ibase of Rocky

Mountains, and farther west; everywhere in the Benton and Niobrara Groups.

AECIDJE.

Genus CUCULL^A, Lamarck.

CucuLL^A (Trigonaeca?) obliqua. Meek.

Plate 14, figs. 1, 1 a, 1 &.

Shell attaining about a medium size, rhombic-subovate, moderately

convex, the greatest convexity being along the posterior umbonal slope,

presence of one or more obscure anterior teeth being an exceptional, and not by any
means a general, character in this group, J. striatus, Mantell, for instance, has one

obscure anterior hinge-tooth in one valve, while the nearly allied I. suhstriatus is figured

by Goldfuss without any traces whatever of such tooth. Again, Goldfuss figures

another shell that he refers to I. Brongniarti, with indications of three small anterior

hinge-teeth. On the other hand, I. Cuvierii, Sowerby, frona which the original figures

and description of the genus were prepared, has no hinge-teeth;* and, according to

the best authorities, this is the case with nearly all the other known si;ecies the hinges

of which have been seen.

In regard to the greater thinness of the shell at the umbones thaji at the free

margins, it should be remembered that it is the outer prismatic layer, and not the

inner pearly layer, that Mr. Conrad refers to. So far as I have been able to see, how-

ever, this outer layer is not unfrequently thinnest near the umbones, excepting under

the beaks along the hinge, in different types of the genus. In our shell, this outer

fibrous layer, like that of other species in the lower divisions of the Upper Missouri

Cretaceous, is nearly always found with the inner pearly layer dissolved away, in

which condition the fibrous part appears to have been flexible, as I have often seen it

abruptly folded upon itself in various ways. The rolling-over of the hinge-margin in

Mr. Conrad's type I should think not of generic importance. Mr. Conrad thinks

I. involutus of Sowerby has the hinge-characters of his Haploscapha; but Dr. Stoliczka

bad i^reviously proposed for that type the name Volviceramus as a subgenus under

Inoceramus, in which genus all authorities have plased it.

Since writing the above, Mr. Conrad has informed me that he adopts the name
Volviceramus, and ranges Haploscapha as a subgenus under it.

* Sowerby's original diagnosis of this genus, read before the Linn. Soc. in 1814, and published iu

the Trans, of same, XIII (dated 1821, but usually cited 1822-3), was drawn up from /. Cuvierii; and

Parkinson, who first adopted the genus in Trans. Geol. Soc., 1821 (often cited 1819), mentioned first

(p. o3) I. Cuvierii ; while Mantell, who adopted it with a generic diagnosis in Geol. Suss., 1822 described

under it first a species referred by him to /. Cuvierii. Hence this species has beeu cited as the type

of the genus; but, owing to the fact that Sowerby, in publishing the genus in his Min. Con., Ill (title

p 1821, index 1822), described under it first /. concentricns, Park., some regard that as the type.
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while the anterior ventral region is abruptly cuneate; anterior margin

rounded in outline; base with a shallow semiovate outline, being usually

slightly more prominent in advance of the middle; posterior margin long,

and very obliquely truncated, with a slightly convex outline, from the hinge

to the posterior basal extremity, which is prominent and subangular; hinge-

margin very short, or little more than equaling one-third the length of the

valves; posterior umbonal slopes prominent, and more or less angular from

the beaks to the posterior basal angle; cardinal area short and rather nar-

row; beaks moderately prominent, incurved, and placed one-fourth to one-

third the length of the valves from the anterior margin. Surface ornamented

by moderately distinct lines of growth, crossed by obscure radiating costse

that are wider than the mere linear furrows between.

Length, 1.50 inches; height, 1 inch; convexity, about 0.70 inch.

I only know this shell from casts that do not show the hinge. They

bear impressions, however, in some instances, of a ridge or projection along

the margin of the posterior muscular scar, as in CuculMa. From the gen-

eral form of the shell, and its very short hinge-margin, I can scarcely doubt

that it belongs to Mr. Conrad's group Trigonarca ; but, until the hinge can

be seen, its relations to that genus cannot be satisfactorily determined. I

know of no very nearly allied species.

Locality and position.—East Canon Creek, Wasatch Range, Utah ; in a

whitish sandstone of Cretaceous age.

Genus AXIN^A, Poll.

AxiN^A Wyoming-ensis, Meek

Shell attaining a medium size, subcircular or very slightly longer than

high, gibbous, thick, and strong; beaks rather prominent; basal margin

semicircular, and rounding regularly upward in front into the anterior border,

which rounds to the cardinal edge, so as scarcely to produce more than a

very slight angularity at the connection of the two above; posterior margin

making a slightly broader and similar curve, excepting that it is faintly

sinuous above the middle; hinge -plate thick, moderately arched, with denti-

cles rather strong, nearly straight, or a little curved, numbering about eight

or ten well-developed ones in front, and seven or eight behind, with per-
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Fiff. 3.

Axinwa Wyomingends.

Fig. 2. Exterior or left valve, with surface somewhat
eroded.

Fig. 3. luterior, and hinge of same.

haps a few other smaller ones toward the central region ; cardinal margin

short; hinge-area small, with apparently only a few coarse cartilage-fur-

rows
;
pallial margin strongly cre-

nate within; surface ornamented

by fine concentric striae, and a

few stronger marks of growth,

crossed by about thirty-five to

forty very obscure radiating, flat-

tened, or much depressed costse,

only separated by scarcely per-

ceptible narrow or linear fur-

rows.

Height, 1.30 inches; breadth, 1.33 inches; convexity, 1.04 inches.

This species is perhaps as nearly allied to ^. suhimhricata, M. & H.,

as to any other Cretaceous form. It is a much thicker and more gibbous

shell, however, with proportionally less transverse valves, and much less

distinctly defined costse. It also differs in having a broader hinge-plate

and straighter hinge-denticles. If Poll's name Axinma should not be

retained for this genus, the name of this species here described will become

Pectunculus Wyomingensis.

Locality and position.—East side of Cooper Creek, near Old Stage Sta-

tion; Laramie Plains, Wyoming Territory ; Cretaceous.

COEBULlDiE.

Genus CORBULA, Brugui^re.

CORBULA (undt. sp.).

Plate 14, fig. 2.

Shell transversely ovate-pyriform, being gibbous in the anterior and

umbonal regions, and distinctly contracted, compressed, and subrostrate

behind; ventral margin semiovate, with the most prominent part a little in

advance of the middle; anterior margin truncated obliquely forward from

the beaks above, and somewhat abruptly rounded from near the middle

into the base; beak (of left valve) prominent, rather gibbous, incurved, and
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jilaced. in advance of tlie middle; dorsal outline somewhat concave beliind

the beaks. Surface apparently smooth. Hinge and interior unknown.

Length, 0.95 inch; height (of left valve). 0.66 inch.

I have seen but a single cast of the left valve of this shell (apparently

of its exterior), and consequently know nothing of its hinge, muscular, and

pallial impressions, nor of the relative convexity of its right valve. It will

be seen, however, to agree very closely in form, so far as we have the

means of making a comparison, with the large species C. pyriformis, from

the fresh- or brackish-water deposits at the Sulphur Creek locality near Bear

River, Wyoming, figured on plate 17. The resemblance is so close to cer-

tain forms of that variable species, such as fig. 2 « of plate 17, that I should

have suspected that the label, indicating a different locality and position,

had been accidentally associated with it, were it not for the fact that it is

composed of a different material (a light-colored sandstone) from the matrix

of the Sulphur Creek fossils. If the label really refers to its proper locality,

it will probably prove to be a distinct species from that found at Sulphur

Creek, as there seems, so far as yet known, to be no species common to the

two localities, unless this one may be so. If a new species, C. pirum would

be a good name for it.

Locality and position.—Coalville, Utah ; Cretaceous sandstone.

OAEDIID^.

Genus CARDIUM, Linnaeus.

Cardtum curtum, M. & E.l

Plate 15, fig. 3 (not 3 a).

Cardium (Semicardiumf) curtum, Meek and Hayden (1861), Proceed. Acad. Nat. Sci.

Philad., XIII, 442.

Shell truncate-suborbicular, with height and length generally about

equal, and the gi-eatest convexity along or near the angular posterior umbo-

nal slopes; anterior margin rounding into the rounded or semi-ovate base,

which is often most prominent slightly behind the middle
;
posterior margin

obliquely truncated above, and very abruptly rounded or subangular below;

beaks elevated, rather pointed, and strongly incurved at right angles to the

hinge, placed slightly in advance of the middle; hinge-margin short; posterior
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umbonal slopes and back part of beaks angular, the angularity being con-

tinued obliquely to the posterior basal margin, while the surface behind

these angular slopes is flattened, and rather abruptly inflected to the trun-

cated hinder margin. Surface ornamented by distinct radiating non-spinif-

erous costse, about equal to the intermediate furrows; costse largest and

sometimes bifurcating on the flattened surface behind the umbonal angles,

and simple and very regular in front of the same, where they gradually

diminish in size anteriorly; lines of growth moderately distinct.

Length, about 0.80 inch; height, 0.75 inch; convexity, about 0.60 inch.

The specimens of this shell in the collection seem to agree pretty closely

with C. curtum, but are proportionally slightly longer, with rather more

depressed beaks, and less sloping anterior and posterior dorsal margins.

Hence, I am not quite sure of their exact specific identity. At the time this

report was originally prepared, I supposed the smaller shell, represented by

fig. 3 a of the same plate, might possibly be the young of that here under

consideration; but, on subsequently collecting and examining a number of

specimens at the same district and horizon, I was led to believe these forms

much more probably distinct, and consequently proposed the name C. suh-

curtum for that represented by our fig. 3 a, in one of Dr. Hayden's reports.

These shells belong to the genus Cardium, but not to the typical sec-

tion. I originally referred the typical C. curtum very doubtfully to the

section Hemicardium ; but it cannot be properly included in that section,

being much nearer the subgenus Fragrum, but still not agreeing with that

group either.

Locality and position.—The type-specimens of C. curtum were brought

by Captain Raynolds from Gros Ventres River, Wyoming, from a gray

sandstone of Cretaceous age. The specimens here under consideration came

from Chalk Creek, two miles west of Uptown, Utah, where they occur in a

whitish Cretaceous sandstone.

Caedium subcurtum. Meek.

Plate 15, fig. 3 a (not fig. 3).

Cardium s'&hcurtum, Meek (1873), see foot note in Dr. Hayden's Sixth Ann. Eeport Geol.

Survey of the Territories, 476.

Shell under medium size, truncato-suborbicular, about as high as wide.
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rather convex, and but very slightly oblique; beaks nearly central, rather

j)rominent, distinctly incurved almost at right angles to the hinge
;
posterior

margin truncated with a slight forward obliquity, so as to connect with the

dorsal margin at an obtuse angle; anterior margin rounding regularly into

the base, which describes a slightly oblique semi-ovate curve, being more

prominent behind, where it rounds up very abruptly to the posterior mar-

gin, so as to give a subangular outline to the posterior basal extremity

;

umbonal slopes rather prominent, but not angular; hinge-margin shorter

than the length of the valves. Surface ornamented by small, regular, sim-

ple radiating costse, and moderately distinct lines of growth.

I have seen specimens nearly twice the linear dimensions of that figured

on plate 15; and, as these have the posterior umbonal slopes rounded instead

of angular, there seems to be very little reason for doubting that it is a dis-

tinct species from the last. As already stated, I at first thought it the young

of C. curkmi; but the specimens I have since had an opportunity to examine

have led to a different conclusion.

Locality and position.—Chalk Hill, near Coalville, Utah, where it occurs

in a whitish sandstone of the coal-bearing Cretaceous series of that region.

I also collected specimens of it between Coalville and Weber Canon, at

apparently higher horizons than the Chalk Hill beds.

MACTRID^.

Genus MACTRA, Linnaeus.

Mactka? Emmonsi, Meek.

Plate 15, fig. 8.

Shell small, oval-subtrigonal, rather compressed, longer than higli,

nearly or quite equilateral, or with anterior side slightly longer than the

other; basal margin forming a semi-elliptic curve; anterior margin narrowly

rounded below the middle; posterior margin somewhat broader; most promi-

nent and abruptly rounded or obtusely subangular below, and very faintly

subtruncated obHquely above ; dorsal margin sloping before and behind the

beaks, the anterior slope being greater, with a concave outline; beaks nearly

central, or sometimes placed a little behind the middle, rather depressed, and

incurved with very slight obliquity; posterior umbonal slope very obscurely
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angular from the beaks to the posterior basal extremity. Surface only-

marked by fine obscure lines of growth. (Hinge and other internal char-

acters unknown.)

Length, 0.45 inch; height, 0.30 inch; convexity, (). 17 inch. Some

specimens of apparently the same species are nearly double the size of that

from which the above measurements were taken, and some of the smaller

ones are proportionally a little shorter.

As I am unacquainted with the hinge and other internal characters of

this little shell, it is only provisionally referred to the genus Mactra. In addi-

tion to this, until conchologists can agree in regard to which one of the several

generic types included by Linnaeus in that genus is to be regarded as the

typical form, it is impossible to know what we ought to call a shell of this

type, even where the specimens are in a condition to show clearly all the

generic characters.

It is a smaller and more depressed shell than any of the known Upper

Missouri Cretaceous Mactras, and more closely resembles a species described

by Dr. Hayden and myself, from the southwestern base of the Black Hills,

under the name Tancredia Warrenana, from beds believed, from their strati-

graphical position, to belong to the Jurassic series. The typical specimens

of the T. Warrenana are merely casts, showing none of the internal char-

acters, but have almost exactly the form and general appearance of the

genus Tancredia; though they may belong to some other genus. On critical

comparison with the species under consideration, the latter is found to diifer

in having its beaks slightly more obtuse, its posterior umbonal slopes less

angular, and its posterior margin more rounded in outline.

The specific name is given in honor of S. F. Emmons, Esq., of the United

States Greological Survey of the Fortieth Parallel.

Locality and position.—East Canon Creek, Wasatch Range, Utah, in an

ash-colored sandstone, believed to belong to the upper bed of the Cretaceous

of that region.

Mactra (TKiaoNELLA) "2 akenakia, Meek.

Plate 14, fig. 5.
]

Shell attaining a medium size, trigonal-subovate, rather compressed;

posterior margin rounded, or sometimes faintly subtruncated ; anterior more



CRETACEOUS FOSSILS. 155

narrowly rounded, most prominent a little below the middle ; base forming

a nearly semi-elliptic curve, being most prominent along the central region,

and rounding rather more abruptly into the posterior margin ; dorsal mar-

gin sloping from the beaks toward the extremities ; beaks moderately promi-

nent, but very slightly oblique, and very nearly central, or placed slightly

behind the middle
;
posterior umbonal slopes with each a shallow but dis-

tinct sulcus extending obliquely from the beak toward the posterior basal

margin. Surface ornamented by very regular, distinctly-defined, concentric

lines and furrows. (Hinge and interior unknown.)

Length, 1.48 inches; height, 1.10 inches; convexity, about 0.60 inch.

As the specimens of this shell yet obtained show neither its hinge nor

internal characters, it is not possible to determine from them whether it is a

true Mactra {Trigonella), or a Spisula, or whether itbelongs to some of the other

allied groups. It has the form and general external appearance of Mactra

(Trigonella), but differs from all of the otherwise similar described species

of that genus known to me, in the distinctness and regularity of its concen-

tric lines and furrows, as well as in the possession of the oblique posterior

umbonal sulcus. In the later character, it seems to agree very nearly

with Mactra f tenuistria, Gabb (California Palaeontology, vol. II, plate 29,

fig. 68). It differs, however, in being proportionally longer and more

abruptly or narowly rounded in front, much more coarsely striated, and

in having the posterior umbonal sulcus of each valve directed so as to reach

the posterior margin farther up. This sulcus seems not to impart any dis-

tinct sinuosity to the posterior margin, but perhaps gives it a very slightly

truncated appearance in some specimens.

Compared with the last, this species will be seen to differ, not only in

its larger, more gibbous, and less depressed form, but in the possession of

proportionally stronger concentric ridges and furrows.

Locality and position.—Whitish Cretaceous sandstone, including coal,

on Red Creek, Uinta Mountains; and in the same rock on Chalk Creek,

Utah.

Mactra (Cymbophoea) ? Utahensis, Meek.

Plate 15, figs. 9, 9 a, and 9 b.

Shell subovate, moderately convex; anterior margin rounded; posterior
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margin narrower, and rather abruptly rounded, or sometimes apparently

slightly truncated, being most prominent below; basal margin forming a semi-

elliptic or semi-ovate curve, being sometimes more prominent anteriorly ; dor-

sal outline sloping from the beaks toward the extremities; beaks moderately

prominent, very nearly central, and incurved with little obliquity; umbonal

slopes merely rounded, and not terminating in a flexure of the posterior basal

margin. Surface apparently merely marked with fine, obscure, irregular

lines of growth. Hinge merely known to possess linear anterior and posterior

lateral teeth. Ligament and internal characters unknown.

Length, L35 inches; height, 0.90 inch; convexity, about 0.50 inch.

The specimens of this shell in the collection agree so nearly with a form

described by the writer in connection with Dr. Hayden, from the Upper

Cretaceous beds on Deer Creek near the North Platte, under the name Tel-

Una nitidula, that I was at one time inclined to think they might belong to a

variety of that species. Still, as they are merely internal casts, giving but a

limited knowledge of the hinge, and showing nothing of the internal jchar-

acters, it is much more probable that they are really very distinct. So far

as 'regards their form and general appearance, they seem only to difi"er in

•having the anterior side rather more produced and sometimes wider.

From this general resemblance, however, I have, in the absence of any

knowledge of the nature of its cardinal teeth or pallial line, ventured to

refer it provisionally to the same section of the Mactra group to which

Tellina nitidula is now believed to belong; that is, to Cymbophora, Gabb.

I should have been inclined to refer it to Macoma or Gastrana, were it not

for the impressions of lateral teeth seen before and behind the beaks in the

casts.

Locality and position.—Whitish Cretaceous sandstone, East Caiion Creek,

Wasatch Range, and near Coalville, Utah.

TELLINID^.

Genus TELLINA, Linnaeus.

Tellina??isoNEMA, Meek.

Plate 15, fig. 6.

Shell transverse, elliptic-subtrigonal in outline, compressed, and nearly
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or quite equilateral; anterior margin narroAvly rounded; base forming a

semi-elliptic curve; posterior end narrowly rounded or subangular at the

termination of a slight, oblique flexure of the valves ; dorsal margin sloping

from the beaks to the extremities, with a moderately convex outline; beaks

almost central, rather small, and projecting little above the cardinal margin,

incurved with scarcely any visible obliquity; hinge and interior unknown,

Surface ornamented by fine, perfectly regular, concentric, thread-like lines,

gradually becoming smaller and more crowded toward the umbones, on

which they are nearly or quite obsolete.

Length, 0.90 inch; height, 0.60 inch; convexity, about 0.20 inch.

The fact that this is one of the characteristic shells of the formation in

which it occurs seems to render it desirable that some notice should be

taken of it, although we have not the means of arriving at satisfactory con-

clusions in regard to its affinities. At the same time that I place it pro-

visionally in the above genus, I really have very little faith in its belonging

properly to that group. It seems to be a very thin shell, as the spec-

imens (which in some instances appear to be internal casts) show the

exceedingly regular thread-like concentric lines quite distinctly. In some

of these casts there are appearances of the impression of a thin lamina, or

very slender ridge, nearly parallel to the hinge-margin both behind and in

front of the beaks. These may have been left by elongated lateral teeth

;

though they appear not to be exactly marginal, but a little removed from it,

as if they had been made by a thin projecting lamina, somewhat similar

to the cartilage-support in the genus Edmondia. I do not think the shell at

all related to that group, however.

After numerous comparisons, I have been unable to identify this shell

with any described species.

Locality and position.—In whitish and buff-colored sandstone, at Chalk

Creek, above Coalville, Utah; also in a similar matrix from East Cailon

Creek, Wasatch Range; Cretaceous.

Tellina modesta. Meek.

Plate 15, figs. 4 and 5.

Shell rather small, transversely elongate-subelliptic, being twice as long

as high, rather distinctly compressed; anterior margin narrowly rounded;
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base forming a long, semi-elliptic curve; posterior extremity more narrowly

and less regularly rounded than the other, apparently slightly bent to the

left; dorsal margin declining very slightly, with convex slopes, both in front

and behind the beaks ; beaks very nearly central and inconspicuous, being

depressed and compressed. Surface of casts smooth, but probably on well-

preserved shells marked with fine concentric striae. Hinge and interior

unknown, with the exception of some appearances of lateral teeth seen in

casts.

Length, 0.86 inch; height, 0.44 inch; convexity, 0.10 inch.

This little shell has the general form of Tellina, or Ahra, but without

seeing the hinge and interior it is impossible to determine whether it may

not belong to some allied, but distinct, group. It is a more depressed shell

than T. scitula^ M. & H., or any of the other species from the Cretaceous

rocks of the Upper Missouri, and I have been unable to identify it with any

of the known American or foreign species. Perhaps the most nearly allied

American fossil species yet known is Mr. Gabb's T. Ashburnerii (from

division A of the California Cretaceous series), which, however, is a pro-

portionally higher (wider) shell, with much less depressed and more angular

beaks.

Locality and position.—Whitish sandstone of East Canon Creek, Wasatch

Range, upper part of series ; Cretaceous.

VENEEIDiE.

Genus CYPRIMERIA, Conrad.

Cyprimekia? subalata, Meek.

Plate 15, fig. 7.

Cyprimeria stibalaia, Meek (1873), Hayden's Sixth Eeport U. S. Geol. Survey of the

Territories, 476.

Shell transversely broad-subovate or subelliptic, strongly compressed;

extremities rather narrowly, and nearly equally rounded; basal margin

forming a regular semi-elliptic curve, being most prominent along the mid-

dle, and rounding up gradually and equally int^o the anterior and posterior

lateral margins; dorsal margin sloping from the beaks, the posterior slope

being more convex in outline than the anterior; beaks small, scarcely pro-
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jecting above the hinge-margin, very nearly or exactly central, and almost

entirely without obliquity. Surface apparently smooth, or only showing

very fine, obscure, concentric striae. (Hinge and interior unknown.)

Length, 1.22 inches; height, 0.90 inch; convexity of left valve, only

about 0.12 inch.

Although I have seen only casts of this species, giving no satisfactory

knowledge of its hinge and internal characters, from its very close similarity to

Cyprimeria depressa of Conrad, described from the North Carolina and Missis-

sippi Cretaceous rocks, I can scarcely doubt its generic identity with that

shell. It is quite unlike Mr. Conrad's type-species of Cyprimeria ((7. excavata),

so much so, indeed, that I should not have suspected it to belong to the

same genus. Its very close specific relations, however, as stated above, to

C. depressa, which has the characteristic hinge of Cyprimeria, leaves little

reason for doubts on this point. On comparison with good specimens of

C. depressa, sent to me by Mr. Conrad, I find our shell only differs (in

external characters at least) in having its beaks a little less flattened and

placed slightly farther forward, while its posterior dorsal outline is some-

what less straightened, and its anterior outline a little less narrowly rounded.

These, however, are not greater differences than we often see between dif-

ferent individuals of the same species among such shells.

Locality and position.—Whitish Cretaceous sandstone, at East Canon,

Wasatch Range; Utah.

GASTEROPODA.
NATICIDJE.

Genus GYRODES, Conrad.

Gtuodes depressa, Meek.

Plato 15. figs. 1, 1 a.

Shell depressed so as to be about twice as wide as high; volutions three

to three and a half, increasing rapidly in size ; last one widest below the

middle, narrowly rounded, but not angular on the under side, at least in

casts; spire much depressed; suture channeled in such a manner as to be

flattened within, owing to the presence of a revolving furrow just above it;

umbihcus wide and depressed-conical in form, without showing any revolv-
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ing ridges within; aperture obliquely suboval, witli its longer axis ranging

downward and outward. (Surface unknown.)

Heiglit, 0.55 incb; breadth, 1.05 inches.

The specimens of this shell in the collection are merely casts in a very

fine arenaceoiis material. It certainly differs, however, in its much depressed

form, from any otherwise similar described species with which I am
acquainted. Its umbilicus is quite wide, but diminishes rapidly in breadth

within, in consequence of the depressed form of the shell. The under side

of the body-volution is prominently and narrowly rounded around the um-

bilicus, but not properly angular; at any rate not so in casts. Owing to

the form of the body-volution, the aperture has an oblique outward slope.

The whorls seem not to be truncated around the uj)per edge, as is often the

case in this genus; but a revolving furrow, just above the suture, gives the

latter a duplicated or banded appearance, the band forming a flattened bot-

tom to the channeled suture. Only faint traces of very oblique lines of

growth are seen on the cast.

Locality and position.—Chalk Creek, at the mouth of the canon, above

Coalville, in the whitish Cretaceous sandstone series, Utah.

APOEEHAIDJi].

Genus ANCHURA, Conrad.

ANCHURA? FUSIFOKMIS, Met'k.

Plate 15, figs. 2, 2 a.

Shell subfusiform; spire conical, rather short; volutions about five,

moderately convex, those of the spire smooth and separated by a com-

paratively distinct suture; last one subovate, obscurely angular around the

middle in young examples, but with angle entirely obsolete in the adult,

gradually tapering below into a long, straight, rather stout canal, which has

some appearance of being obliquely truncated at the extremity; outer lip,

with extension apparently short, simple, and slightly recurved; surface with

only obscure lines of growth, excepting near the lip on the body-volution

in adult shells, where there are usually a few small, slightly oblique, longi-

tudinal costse, that become obsolete before reaching the suture above and a

little below the middle of the volution. (Aperture and columella unknown.)
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Length of the largest specimen seen, including canal, about 1.28

inches; breadth of body-volution, including the lip as far as preserved,

about 0.70 inch.

The specimens of this shell are unfortunately not in a condition to show

the entire lip, though they leave no room for doubting that it is more or less

extended. The fact that the commencement of a single mesial angle can

also be seen on the outside of the dilated part indicates that the lip proba-

bly has but one spur; and, from a slight upward curve of this angle, it is

probable the extended part is more or less recurved. None of the specimens

show the inner lip or the exact form of the aperture.

Owing to the stoutness and straightness of the canal, and the presence

of flexuous costaB on the outer side of the body-volution in this species, it

presents some general resemblance to Pugnellus manubriatus, Gabb, from the

Cretaceous rocks of California. Unfortunately, no specimens have been

found in a condition to show whether or not it has the outer margin of its

lip thickened as in that genus; but it seems not to present that character.

It at least differs specifically from G. manubriatus in having its canal more

slender and elongated, and its spire more elevated.*

Locality and position.—The type-specimens were found at the water-tank

two miles from Coalville, Utah, and on Chalk Creek above Coalville, in a

whitish Cretaceous sandstone. I also found several specimens of it at Coal-

ville, in bed No. 11, of section given on page 439 of Dr. Hayden's Sixth

Annual Report of the United States Greological Survey of the Territories,

1873.

* Since the foregoiag description and remarks were written (in 1870) Dr. White has

figured and described, in his report on Lieutenant Wheeler's collections (page 190, pi.

xvii, fig. 4), a shell from New Mexico supposed to belong to this species. Although
when he showed rae his specimens with others when I was lying sick at Oakland, Md.,

in 1874, 1 was inclined to believe it not distinct from this species, a later comparison

has led me to regard the New Mexican shell as belonging to another species with a

more elevated and more slender spire. Better specimens of the two forms would
doubtless show other differences.

11 p R
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SIPHONARIID^.

? Genus ANISOMYON, M. & H.

ANISOMYON SEXSULCATUS, M. & H.?

Helcion sexsulcatus, Meek and Hayden (1856), Proceed. Acad. Nat. Sci. Philad., VIIT, 08.

Anisomyon sexsulcatns, Meek and Hayden (1860), Am. Jour. Sci., XXXVIII (2d ser.),

35.—Meek (1876), Palseont. Upper Missouri, 293, pL 18, figs. 8 a, b.

Fig. 4. Fig. 5.

Anisomyon sexsulcatus.

Fig. 4. An internal cast as seen

from above—(nat. size).

Fig. 5. A side-view of same.

The specimen I have here referred doubtfully

to the above species is smaller than the original

type of the same, being but little more than half

the linear dimensions of that species. It also has

its apex proportionally a little higher, and the ante-

rior slope slightly convex near the apex, instead of

concave ; while it shows on the internal cast an

obscure mesial carina down the posterior slope,

not seen on the cast of the type of A. sexsulcatus. It shows the six radiating

furrows, however, exactly as in that species, and agrees so A^ery nearly

in all other known characters that I have concluded to refer it provisionally

to the same.

The original type-specimen of A. sexsulcatus is an imperfect cast of the

interior, retaining only tliin films of the inner layer of the shell. That now

before me is also an internal cast, but retains some fragments of the shell

near the margin, and one of these shows that there is, as I had long since

conjectured, a narrow furrow on the outer surface of the shell over each of

those seen on the internal cast. These fragments of the shell, although

apparently not worn, show only obscure marks of growth.

I suspect that a good series of specimens may show this shell to be a

distinct species from A. sexsulcatus, of smaller size. If so, it may be called

A. Wyomingensis,

Locality and position.—Outer sandstone ridge southeast of La Porte,

Colorado ; Fox Hills Group of the Upper Missouri Cretaceous series.
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FOSSILS OF THE BEAR RIVER FRESH- OR BRACKISH-
WATER BEDS.

As it is still a matter of some doubt whether the above-mentioned

highly-inclined strata seen on Sulphur Creek near Bear River, Wyoming,

very nearly conformable to well-marked marine Cretaceous beds at the

same locality, belong to the latest member of the Cretaceous or to the earliest

Eocene Tertiary, I prefer to describe the fossils from them here separately

under a distinct heading. I have from the first inclined to the opinion that

these brackish-water beds belong to the horizon of the oldest Eocene, though

I have several times mentioned certain reasons for suspecting that they may

.

prove rather to belong to the closing period of the Cretaceous. One diffi-

culty in deciding in regard to their precise horizon is, that all of the fossils

yet known from them are new and entirely distinct from those found else-

where in very well-determined horizons. None of them belong to any of

the characteristic Cretaceous genera, while several of the species are nearly

allied to Lower Eocene forms of the Old World, though clearly distinct

specifically.

The fact, however, that at least one species occurring here seems to be

identical with a form {Vivipara Conradi) found in a similar brackish-water

group of strata, associated with Cretaceous types of Vertebrate remains at

the mouth of Judith River on the Upper Missouri, when taken in connec-

tion with the recent discovery of a Cretaceous type of Saurian remains in

Wyoming, apparently at a higher horizon, and of a decidedly brackish-

water group of MoUuscan remains beneath a considerable thickness of Cre-

taceous strata at Coahdlle, Utah, certainly seems to indicate that these beds

belong rather below than above the line of division between the latest Cre-

taceous and the oldest Eocene. Unfortunately, however, as I have often

remarked, fresh-water and estuary shells do not generally present the same

well-defined distinguishing features, if I may so speak, in each of the vari-

ous geological horizons, usually observable among marine types, being

often very similar from rocks of quite different ages, and again quite distinct

in equivalent beds at different localities.
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MOLLUSCA,

LAMELLIBRANCHIATA.
UNIONIDiE.

Genus UNIO, Retzius.

Unio vetustus, Meek.

Plate 16, figs. 5, 5 ft, 5 6, and 5 c.

Unio vetustus, Meek (1860), Proceed. Acad. Nat. Sci. Pbilad., VIII, 117 ; and (1876) in

Col. Simpson's Keport Expl. across the Great Basin of Utah, 359, pi. v, figs.

12 a, 6.—White (1875), Eep. on Wheeler's collections 206, pi. xxi, figs. 12 a—d.
Compare U. priscits, Meek and Hayden (1856), Proceed. Acad. Sci. Philad., 117.—Meek

(1876), Pal. Upp. Mo., 516, pi. 43, figs. 8 a, ft, c.

Shell of about medium size, transversely-subovate or subelliptic, the

widest part being anteriorly, though young examples are narrower, with

dorsal and ventral margins more nearly parallel, rather thin and moder-

ately convex, about twice as long as high ; base forming a long semi-elliptic

or semi-ovate curve in adult shells, but usually straighter in the young;

posterior margin rather narrowly rounded below in large specimens, and

obliquely truncated in small examples; dorsal margin nearly straight, except-

ing in large shells, Avhere it is more arched; anterior margin short and

rounded; beaks depressed, not eroded, placed near the anterior, very neatly

ornamented with small, perfectly regular, concentric ridges and furrows,

that generally end abruptly behind at a small, oblique, linear, posterior

umbonal ridge extending backward and downward, while midway between

this and the cardinal margin there is a second similar ridge; other portions

of the surface merely marked with lines of growth, which sometimes assume

a subimbricating appearance near the free margins. Hinge of moderate

length, with two cardinal teeth in the left valve, the posterior one being

larger than the other; lateral teeth long and nearly straight (cardinal teeth

of right valve unknown) ; scars of anterior muscles deep and irregularly

pitted.

Length of a large specimen, about 4 inches; height, 2.23 inches; con-

vexity, about 1.10 inches.
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Young specimens of this species seem to be generally proportionally nar-

rower, and have the posteriormargin more distinctly tmncated, while thecostse

or concentric ridges of the beaks cover proportionally more of the umbonal

region. In large examples, these markings become obsolete, excepting on

the immediate umbones, and the posterior margin is more round or less dis-

tinctly truncated, while the valves become proportionally less depressed in

general outline. I have long suspected tliat this shell may possibly be

identical with U. priscus, M. & H., as the specimens seem to be very much

alike. Still, as we only know the latter from very imperfect specimens,

while the Bear River beds from which the form here under consideration

was obtained, seem to be very local, and, so far as yet known, to contain a

peculiar fauna, almost without exception unknown in the Upper Missouri

country where the type of U. priscus was discovered, it is perhaps better

to keep these two proposed species separate until we can have an oppor-

tunity to compare better series of specimens from the two distantly sepa-

rated localities.

Locality and position.—Fresh-water beds on Bear River, near the mouth

of Sulphur Creek, Wyoming.

Unto bellipltcatus, Meek.

Plate 16, figs. 4, 4 a.

TJnio bellipUcatus, Meek (1870), Proceed. Philosophical Society of Philadelphia, XL
Unio [Loxopleurus) bellipUcatus, Meek (1873), Hayden's Second Keport Geol. Survey

of the Territories, 294.

Shell attaining a medium size, transversely subovate, the widest part

being a little in advance of the middle, moderately convex, generally less

than twice as long' as high ; anterior margin short, rather regularly rounded;

posterior margin obliquely- subtruncated, with a more or less convex out-

line, most prominent below, where it is obtusely subangular or abruptly

rounded into the base ; dorsal outline nearly straight, or more or less

arched; base broad-semiovate, being most prominent in advance of the

middle, in large specimens generally a little sinuous posteriorly; beaks

much depressed, or scarcely rising above the cardinal margin, oblique, and

placed near the anterior end, not eroded ; hinge moderately long, with car-
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dinal and lateral leetli, i?o far as known, much as in the last-described species.

Surface ornamented by a series of very regular, distinctly-defined, and gener-

alh^ simple pli^^ations, which commence very small, and closely approxi-

mated along the dorsal margin just before the beaks, and after slight curves,

radiate and descend obliquely toward the posterior basal margin, increasing

in breadth and becoming more obtuse as they descend and diverge, and at

last in large specimens becoming obsolete before reaching the margins;

while another more or less similar series of plications sometimes originates

along the cardinal margins behind the beaks, and descends obliquely back-

ward and downward, so as to connect with those of the first-mentioned series

along the posterior umbonal slopes at very acute angles, somewhat like we

see on species of Goniomya. Marks of growth moderately distinct, becom-

ing sometimes stronger or subimbricating near the margins.

Length of a large specimen, 2.75 inches; height, 1.50 inches; convex-

ity, about 0.85 inch.

This beautiful species may be distinguished at a glance from the last

by its peculiar plications, the principal series of which, although originating,

as in that species, just before the beaks, always radiate obliquely backward

and downward across the lines of growth, instead of running horizontally

backward parallel to those lines. The fact that these plications do not con-

verge to the beaks will serve to distinguish' this shell from another associated

species, of which there are fragments in the collection, with a series of

very prominent plications converging more nearly to the apex of each

beak. In the latter, the beaks are also much more gibbous.

In its style of ornamentation, this species seems to approach South

American types, such as U.liylea and U. Guaraniana, more nearly than any

of the numerous North American forms. Its radiating plications remind

one of the genus Castalia; but its form and hinge are entirely different, the

latter being that of true Unio.

In Dr. Hayden's Second Annual Eeport of the Geological Survey of the

Territories, page 294, published in 1872, 1 proposed a subgenus Za-rop/cMnes,

for the reception of this species, which it can retain, if it shall be considered

desirable to separate it subgenerically or otherwise from the typical and

other established sections of the genus Unio, on account of its very peculiar
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surface-markings or other characters. My present opinion, hoAvever, is, that

it may find a place in some of the previously-proposed sections of Unto.

Locality and position.—The typical specimens of this species were

brought by Dr. Hayden from Limestone Hill, on Bear River, Utah. Mr.

King also found it on the same river, beneath indications of lignite. Speci-

mens were also sent by Mr. H. R. Durkee to the Smithsonian Institution,

from the same horizon at Gilmer, Wyoming.

CYRENID-^.

Genus CORBICULA, Benson.

CoRBicuLA (Vbloritina) Duekeei,- Meek.

Plate 16, figs. 6, a, h, c, d, e,f, g.

Cyrena {Corbicula?) Durkeei, Meek (1870), Proceed. Acad. ISIat. Sci. Philad., XI, 431.

Corbicula (Veloritina) DurTieei, Meek (1872), Hayden's Second Ann. Eeport U. S. Geol.

Survey of the Territories, 294.

Cyrena {Yeloritina) Durlieei., White (187G). Eeport on Lieut. Wheeler's collections, 207,

pi. xxi, fig. 13.

Shell attaining a large size, thick, trigonoid-subcordate, gibbous, oblique,

with length exceeding somewhat the height, most convex a little in advance

of and above the middle, and cuneate postero-ventrally
;
posterior dorsal

slope long, straight, or slightly convex in outline from the umbones to the

angular or subangular posterior basal extremity; basal margin semi-ovate in

outline, being most prominent anteriorly ; anterior margin short, descending

very abruptly from the beaks, with a slightly concave outline above, and

rounding regularly into the base below; beaks elevated, gibbous, obliquely

incurved, contiguous, and placed about half-way between the middle and

the anterior end, or sometimes nearly over the latter; posterior umbonal

slopes prominently rounded, with posterior dorsal margins inflected or

incurved so as to form a profound, broad concavity, or sulcus, along their

entire length, as the two valves are seen united; lunule in most cases deep,

but generally without Avell-defined margins; ligament short, narrow, and so

deepLy seated in the broad dorsal concavity as not to be visible in a side-

view when the valves are united; surface only showing moderately distinct

lines of growth; hinge strong; cardinal teeth oblique, excepting the anterior
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one, which ranges nearly vertically; lateral teeth elongated, and only very

minutely striated, or very nearly smooth, the posterior one of the left valve

being sometimes mainly formed by the beveling of the inflected edge of the

valve, instead of standing out at right angles from an erect margin; pallial

line with a short, very shallow sinus, immediately under the ovate, shallow,

and oblique scar of the posterior adductor muscle (see fig. 6 g) ; anterior

muscular impression deeper, slightly smaller than the other, and ranging

nearly vertically.

Length of a large specimen, 1.78 inches; height, 1.56 inches; convex-

ity, 1.12 inches.

As may be seen by our figures, this shell varies greatly in fonm, some

specimens being more depressed, with the posterior basal extremity more

produced than in others (see fig. 6 &); while others have the umbones more

elevated, and the whole shell proportionally shorter, as seen in our fig.

6 c. Still other specimens, that seem to be younger examples of this species,

are proportionally both more compressed and more depressed, with a more

nearly ovate outline, as represented by fig. 6 / It is possible that the

latter may belong to a distinct species; but my present impression is that it

can hardly be separated from the others, as there seem to be all intermediate

gradations of form and size.

Some varieties of this species look almost exactly like a Lower Lignite

Paris Basin species, described by Deshayes under the name Cyrena Forhesi

(see plate xxxvii, figs. 24 to 26, Descr. "des An. sans Vert., Bassin, Paris, 1),

particularly as seen in a side-view of the exterior. Deshayes' species,

however, is a thinner shell, with a weaker hinge, and has its lateral teeth

more strongly striated, and the posterior dorsal margins of the valves not

near so strongly inflected; while its umbonal slo^Des are less prominently

rounded, and it wants the small sinus of the pallial line seen in our spe-

cies. In its greater thickness, more trigonal form, and prominent umbonal

slopes, our shell agrees more nearly with another species described by

Ferussac under the name Cyrena antiqua, and figured by Deshayes (from

the Lignite beds of the Paris Basin) on plate xviii of his "Coquilles Fos-

siles des- Environs de Paris". The latter species, however, is proportion-

ally shorter, with still more elevated beaks, a broader hinge-plate, less
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diverging cardinal teeth, and more strongly striated laterals. Its surface is

also rougher, being more strongly furrowed and ridged than that of our shell,

and its lunule is much larger.

Deshayes has noticed, in his later work on the Paris Basin fossils, the

points of resemblance between the latter of the above-mentioned species

and the existing genus Velorita, and yet points out some differences that

indicate a transition from the typical forms of Corhicula toward Velorita,

through such species as C. antiqua. The species here under consideration

seems to me also to occupy a somewhat intermediate position between the

two genera mentioned, having more nearly the trigonal form, oblique car-

dinal teeth, and thick solid shell of Velorita, while its anterior lateral teeth

are as elongated and slender as in Corhicula. It, however, differs from both,

in the pecuHar incurved character of the posterior dorsal edges of its valves,

so as to form a very deep concavity or furrow along their entire length, as seen

when the valves are united. This inflection of the borders and the depressed

nature of the ligament, bring the latter so far below the elevated umbonal

slopes that it is entirely hidden from view in looking at the shell from either

side, instead of projecting above the umbonal slopes, as in the two types

above mentioned. Again, the posterior lateral tooth of its left valve is some-

times mainly foi'med by beveling of the inflected edge of the valve, instead

of projecting out at right angles to an erect margin. In consequence of

these peculiarities of our shell, I have already proposed to make it the type

of a new section, under the name Veloritina, in Dr. Hayden's Report of

1872. Whether or not this section can properly include Cyrena antiqua, I

am not well enough acquainted with that shell to decide ; but, although it

seems to depart from our type in some of its distinguishing characters, I am

inclined to believe that it may find a place in the same group.

Locality andposition.—The first specimens of this species that I have seen,

were brought from the brackish- or fresh- water beds on Sulphur Creek, near

Bear River, "Wyoming. Soon after, Mr King's party brought in additional

specimens from the same locality and beds; and, at a later date, Mr. Durkee,

an engineer on the Union Pacific Railroad, sent numerous specimens of it

and the associated fossils to the Smithsonian Institution, for the use of which
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specimens I am indebted to Professor Henry. Dr. White has also identi-

fied it among Lieutenant Wheeler's collections from the north fork of Virgin

River, Utah.

COEBULID^.

Genus CORBULA, Brug.

CoRBULA (Anisorhykchus) pyriformis, Meek.

Plate 17, figs. 2, and 2 a, b, c, d.

Corhula {Potamomya ?) pyriformis, Meek (1860), Proceed. Acad. Nat. Sci. Philad., 312.

Corhula {Potamomya f) concentrica, Meek (1860), ib., 313.

Corbula {Anisorhynchus) pyriformis, Mee^ (1871), Extract from Dr. Hayden's Second

Adu. Report Geol. Survey of the Territories ; and (1872) in the last-mentioned

Report, 292; and (1876) in Col. Simpson's Report Expl. across the Great

Basin of Utah, 359.

CorfeMia2^?/r(/brmis, Dall (1872), Am. Jour. Conch., VII, 90.

Shell attaining a large size, rather thick, oval-subpyriform, nearly

equivalve, very gibbous in the central and anterior regions, and much more

compressed, narrowed, and produced posteriorly; beaks elevated, nearly

equal, incurved, and placed more or less in advance of the middle; ante-

rior side generally truncated obliquely forward above, from the beaks to

near the middle, thence rounding abruptly to the base; posterior side much

attenuated, and usually slightly truncated at the immediate extremity;

dorsal margin generally very concave in outline behind the beaks, and pro-

vided with a well-defined marginal carina, extending in each valve from

the beaks nearly to the posterior extremity, and between these carinse with a

deeply-excavated lanceolate escutcheon; basal margin deeply rounded in

the central and anterior region, and more or less sinuous in outline behind

the middle; lunule deeply and rather largely impressed, without being

always distinctly defined, though it is sometimes margined by a subangular

ridge on each side. Surface ornamented with concentric ridges and furrows,

most regularly and strongly defined on the umbonal region, and gradually

becoming more irregular and less distinct toward the basal margin, or in

some cases entirely fading away, so as to leave only the lines of growth

over the whole exterior. Hinge with the tooth of the right valve rather thick,

prominent, subtrigonal, striated, and a little curved upward; cartilage-pit

deep and trigonal; hinge of left valve, with pit and cartilage-process, pre-

senting the usual characters; pallial line with apparently a small shallow
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sinus; posterior muscular impressions very faintly marked; anterior muscu-

lar impressions generally well defined, subovate, attenuated, and curving

backward above where they connect with the small scars of the pedal

muscles.

Length of a medium-sized specimen, 1.33 inches; height of the same,

0.87 inch; convexity, 0.78 inch.

This species varies considerably in form, as well as in surface-markings.

In some specimens, the whole surface is nearly smooth or only marked with

obscure lines of growth (fig-2«}-; while, in others, the most gibbous part of the

valves and the umbones are marked with very regular, distinct, concentric

ridges and furrows (fig. 2^ In still others, the ridges and furrows are exceed-

ingly irregular and very strongly marked {;&gr'2^c)-. There are also more or

less marked differences in the elevation of the beaks, the convexity of the

anterior region, and the proportional length of the attenuated posterior

extremity. Yet all of these varieties blend together by such slight shades of

difference that it seems impossible to find constant characters by which they

can be separated specifically.

In first describing this species, from the few imperfect specimens orig-

inally brought from the Far-West, I was led to believe that there were two

distinct species represented among them; .one nearly smooth, which I called

Corhula p^rifor7nis, and another with regular, concentric ridges, for which I

proposed the name C. concentrica. The extensive series of specimens, how-

ever, brought in by various explorers from the same locality, soon led to

the conclusion that the two types really belong to one variable species.

None of the specimens originally studied were in a condition to give

any clew to the nature of the hinge ; but, from the fact that they were found

associated with some fresh-water shells, it seemed quite probable . that they

belonged to the brackish-water group Potamomya, or more properly Azara,

and for that reason I placed the name Potamomya, with a mark of doubt,

parenthetically between the generic and specific names. Some years later,

however, when large numbers of fine specimens of this shell were at hand

for study, I succeeded in working out the hinge, and found that it does not
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present the characters of Amra at all, but seems to agree almost exactly

with that of Corbula proper. From this fact, and its apparent fresh-

or brackish-water habits, I at first thought it might possibly find a place in

a newly proposed South American group for which Mr. Gabb used the

name Pacliydon (but afterward named Anisothyris by Mr. Conrad, because

Pacliydon had been previously used by Sowerby for another genus), some

species of which closely resemble the shell under consideration; while the

South American type differs little from Corhula in its hinge-characters.*

Soon after, on informing my friend Mr. Conrad that I had found our shell

to differ in its hinge from Azara, and to agree almost exactly with Corbula, he

wrote to me that he had been studying specimens of the same, sent to

the Academy of Sciences from the original locality, and that he had pro-

posed, in manuscript, to make it the type of a new genus Anisorhynchus,

founded mainly on its brackish- or fresh-water habits, NecBra-like form, and

supposed gaping posterior; and I adopted his name in a subgeneric sense,

in an extract from Dr. Hayden's Second Annual Report, then just ready to

go to press, as well as in the report itself, printed a month or two later.

After examining hundreds of specimens of this shell, however, I have

failed to detect any evidence that its valves were in the least gaping; and,

as regards its iVe^ra-like form, there is an objection to giving very much

weight to it as a distinguishing character, that is the fact that Corhula alce-

formis Gabb, from marine beds, has exactly the same general form ; so that,

so far as yet known, the group Anisorhynchus seems to rest entirely upon

the apparent brackish-water habits of our shell. There are not known at

present any well-determined fresh-water living species of Corbula; but Dr.

Stoliczka says (Palseont. Indica, III, p. 35) that there certainly are Indian

brackish-water species which cannot be distinguished from true Corbula,

excepting that they are thinner and Necera-like in form.

From all that is therefore yet known in regard to the characters of this

Originally, Anisothyris, Conrad, or Pachydon, Gabb, was supposed by both of

those authors to have an external ligament; but, on exanjining a series of the type-

species, I found that it really has an internal cartilage like Corbula, with only a more

oblique cartilage-process. Hence Mr. Conrad now rests the group mainly on its brack-

ish-water habits, the subspiral character of the beaks, and the presence, in some of the

species, of an obscure rudimentary posterior lateral tooth.
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shell, I am of the opinion that it is most probably not more than subgener-

ically distinct from Corhula proper. As I have elsewhere stated, we have

(at present) reason to believe that in this internal region of the continent,

the changes from marine conditions, first to comparatively large areas of

brackish-water, then to more restricted bodies of fresh-water, were so

gradual, as the continent was slowly rising at about the close of the Creta-

ceous, and the beginning of the Tertiary periods, that probably a few types

of MoUusca, originally exclusively marine in their habits, may have grad-

ually adapted themselves to a brackish-water habitat.

The most characteristic specific features of this shell are its large size,

very nearly equal valves, gibbous anterior, attenuated or subrostrate poste-

rior extremity, and incurved, equal, and rather oblique beaks. In most

specimens, the valves seem to be almost exactly equal, though usually a

close examination reveals the fact that the right valve is a little larger than

the other; although the immediate apex of its beak curves in under that

of the left valve, and seems to be placed very slightly farther forward.

I have been inclined to think that the species described from the Califor-

nia Cretaceous by Mr. Gabb, in vol. ii of the California Palaeontology, under

the name Corbula alceformis, may be somewhat nearly related to this species.

At any late, certain varieties of our shell seem to agree very closely with

Mr. Gabb's figure and description of his species. Most of our specimens

are more coarsely furrowed and ridged ; but, as already stated, they vary

greatly in this respect, so much indeed, that it is difficult to know how

far we can rely on this character in distinguishing Mr. Gabb's species from

our type, especially as he has figured only a single specimen. The fact,

however, that our shell is apparently only found associated with fresh-, or

perhaps in part, brackish-water types, while Mr. Gabb's came, if I am not

mistaken, from a marine deposit, would favor the conclusion that there

w^ere developed sufficiently marked differences to constitute specific, if not

more important, distinctions.

Locality and position.—The original type-specimens of this species were

brought by Colonel Simpson's party from Sulphur Creek, near Bear River,

Wyoming. The Union Pacific Railroad there cuts directly through a small

ridge composed of the upturned strata of the estuary beds containing this



174 PALEONTOLOGY.

and various fresh- and some brackisli-water shells, which occur there Ly

millions. Dr. Hayden's and Mr. King's parties have brought large collec-

tions of these shells from this locality ; and Mr. Durkee, an intelligent

civil engineer, sent great quantities of them to the Smithsonian Institution.

I have, as elsewhere stated, referred these beds to the Lower Eocene ; but

they may yet prove rather to belong to the latest Cretaceous, as suggested

by me in Dr. Hayden's Reports, and in the Upper Missouri Palaeontology.

OoRBULA
(
Anisorhynohus *?) Engelmanni, Meek.

Plate 17, figs. 1 and 1 a.

Corhula [Anisorliynchus ?) Engelmanni, Meek (1860), Proceed. Acad. Nat. Sci. Philad.,

XII, 312.

Shell subovate, moderately gibbous, nearly equivalve; anterior margin

rather narrowly rounded; base forming a semi-ovate curve, with the most

prominent part in advance of the middle; posterior more or less narrowed

and compressed, with the immediate extremity slightly truncated; beaks

rather depressed, nearly or quite equal, and placed a little in advance of the

middle; dorsal outline sloping gradually before and behind the beaks

toward the extremities, with a shallow marginal furrow extending from the

beaks posteriorly; lunule excavated, but not sharply defined. Surface with

small, more or less regular, concentric furrows and strise.

Length of the typical specimen, 0.50 inch; height, 0.20 inch; convexity,

0.20 inch.

Since seeing how greatly the preceding species varies in form and

other characters, I am led to suspect that this may be only a 3'oung or

more depressed form of the same shell. Its greatest differences, aside from

its generally smaller size, are its less gibbous form, more depressed beaks,

placed a little farther backward, and its proportionally less attenuated pos-

terior, with its dorsal margin merely sloping backward from the beaks with-

out being concave in outline. Although with my present impressions of

the variable character of C. pyriformis, I should hesitate to separate the

form under consideration from that species, if I were now for the first time

investigating these shells, as it has already been described under another

name, it may be better to keep them separated until we can have an oppor-'
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tunity to study the development of the young of C. pyriformis through its

various stages of growth.

This form resembles Mr. Gabb's C. Ilornii, though not so closely as

the last resembles his C. alaformis.

Locality and position.—Bear River, mouth of Sulphur Creek, Wyoming,

from the same horizon as the last.

GASTEROPODA.
AURICULIDJE.

Genus RHYTIPHORUS, Meek.

{'pvri^, a wrinkle
;
^opd^, to bear.)

Rhyiiphorus, Meek (1873), Hayden's Sixth Anu. Eep. U. S. Geol. Survey of the Terri-

tories, 478.

The type of this group has the general aspect of Melampus, excepting

that it has a series of small, oblique, short folds around the top of the some-

what shouldered whorls; while a slight curve in these little folds or costse

indicates the presence of a faint sinus in the lip near the suture, somewhat

as in ScJmostoma, Lea, but much less deeply defined. It has two folds on

the columella, while the outer lip is thin, and apparently entirely smooth

within.

Type Melampus priscus, Meek, which is the only species known.

Ehytiphoeus PRisous, Meek.

Plate 17, figs. 6 and 6 a. J

Melampxis priscus, Meek (1860), Proceed. Acad. i^at. Sci. Philad., XII, 315.

Rlit/tiphorus priscus, Meek (187G), Col. Simi)son's Eeport Expl. across the Great Basm
of Utah, 364, pi. v, figs. 4 a, b*

Shell obOvate, about once and a half as long as wide; spire depressed-

conical; whorls about five, convex, or faintly subangular; last one large,

somewhat shouldered above, and tapering below the middle; suture well

defined; surface marked by rather obscure lines of growth, and the small,

regular, vertical, or slightly oblique folds, which are distinct on the volutions

of the spire, and around the upper edge of the body-whorl, but obsolete on

all the surface below this; aperture narrow, angular above, and apparently

very narrowly rounded below; outer lip sharp and apparently smooth

* These are better figures than those here given.
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within ; columella provided with one rather strong oblique fold below, and

a much smaller less oblique one about half-way up the aperture.

Length, about 0.77 inch; breadth, 0.50 inch; apical angle nearly regu-

lar, divergence about 80°.

I know of no other shell so nearly allied to this as to render a com-

parison necessary. Its most striking character is the presence of the little

folds around the upper part of its body-volution and on those of the spire.

These Avill at once distinguish it from any type of the Melampince known to

me, even in specimens not in a condition to show any of the other char-

acters.

Locality and position.—The only three specimens of this species I have

seen were found by Colonel Simpson's party in the brackish-water carbon-

aceous beds at the mouth of Sulphur Creek, on Bear River, Utah.

OEEIPHASIIDy^iE.

Pyrgulifera humerosa, Meek.*

Plate 17, figs. 19, 19 a, and wood-cut fig. 6.

Melania humerosa, Meek (1860), Proceed. Acad. Nat. Sci., XII, 313.

Tiara humerosa, Meek (1866), in Conrad's Smithsonian Check-List of Eocene and Oligo-

cene Fossils, 12.

PyrguUfera humerosa, Meek (1872), in Dr. Hayden's Second Ann. Eeport Geol. Survey

of the Territories, 294 and 299 ; and (1876) in Col. Simpson's Eeport Expl.

across the Great Basin of Utah, 363, i)l. v, fig. 6 a, h, c.

Shell attaining a rather large size, moderately^ solid, ovate-subfusiform;

spire prominent, distinctly turreted; volutions five and half to about seven,

*This genus is related to Lithasia, as originally defined by Professor Haldemau,

and presents the following characters :

Shell subovate, thick, imperforate ; spire produced, turreted ; volutions angular,

shouldered, and nodular above ; surface typically with vertical ridges and revolving

markings; aperture subovate, faintly sinuous, but not notched or distinctly angular

below ; outer lip prominent in outline below the middle, retreating at the base, and

subsinuous at the termination of the shoulder of the body-volution above; peristome

continuous; inner lip a little callous below, and thickened all the way up, but without

a protuberant callus above, sometimes with a shallow umbilical furrow along its outer

margin below.

Differs from Lithasia, Haldeman, in not having its aperture distinctly angular

and notched, or subcanaliculate below, in wanting a protuberance at the top of the

inner lip, and in having a more produced, distinctly turreted spire, as well as very

different surface markings.
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angular and stronglj^- shouldered, the upper surface being flattened or a littlo

^'S- ^- concave, with usually a slight outward slope from the sutUi'e

to the angle or shoulder, where it meets the vertical outer sur-

face nearly at right angles ; last or body-volution large, or

generally composing about two-thirds the entire bulk and

length of the shell; suture well defined by the prominence

and angularity of the volutions, but not channeled. Sur-

face of each turn ornamented by about ten to fifteen rather

strong, vertical, or slightly oblique folds, or costjje, each

,., , of which terminates in a small nodular projection at the
Pyrguhferahumerosa. ^ ''

Showing the iiper- shouldcr above, SO as sometimes to impart a subcoronate

ture ranch better appearance to the same, while they all become nearly or
than the specimen

figured on the plate, quite obsolctc bclow the middle of the body-volution; ver-

tical costse crossed by smaller, but quite distinct revolving, raised lines, or

small ridges, some four to six of which may be counted on the outer surface

of each turn of the spire, and about ten on the body-volution, where they

increase in size downward;)''^ upper flattened surface of the volution generally

only marked by the moderately distinct lines of growth seen below; aperture

obliquely rhombic-subovate, being higher than Avide, rounded-subrectangular

above, and narrowed and more or less angular, Avith a slight sinus or notch,

at the connection of the outer and inner lips near the middle below; colu-

mella arcuate; inner lip, in mature specimens, rather thick all the way up,

but more so beloAv, where it is somewhat reflected and margined by a slight,

revolving umbilical furroAv, with usually an angular outer margin; outer lip

sharp, prominent near the middle, and retreating below and at the angle of

the whorls above.
""^ Length of tlie largest specimen seen among hundreds, 1.63 inches;

breadth, 0.90 inch; height of aperture, 0.81 inch; breadth of same, 0.50

inch.

All of the specimens of this shell first studied, as well as all those for

some years after brought in, had. the outer lip and loAver part of the colu-

mella broken away, so that no very clear idea of the nature of its aperture

and the connection of its outer and inner lips below could be formed from

them ; Avhile, in all its characters that could then be determined, it so closely

* These revolving ridges nre represented too coarse in the above figure.

12 p R
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resembled the typical forms of the foreign genus Melania (zn Tiara) that I was

led to refer it to that group. At last, however, a fine, large, nearly perfect

specimen was brought from the original locality, and this at once showed

-that the outline of the lower part of its aperture is more angular, and its

inner lip more thickened below than in the Tiara group ; the whole com-

bination of characters being more nearly as in Lithasia, but still evidently

different from that genus. Consequently, in Dr. Hayden's Second Annual

Report, I proposed to found a new genus Pyrgulifera, for its reception

;

which name I now retain for it.

Among the Old World fossil species, this shell seems to be most nearly

represented by Melania armata of Matheron, from the Lower Eocene lignite

beds at the mouth of the Rhone, in the southeast of France (see Cat. Mdth.

Corps Org. Foss. du Depart, des Bouches-du-RhCne, pi. 37, figs. 11, 12,

and 13). It diflfers, however,* in the form of its aperture, as well as in hav-

ing the vertical folds, or costse, on all of the volutions of the spire and the

upper flattened part of its whorls nearly or entirely without revolving lines;

while those below the angle of 31. armata are finer and more numerous than

on our shell, which also has its inner lip generally thicker below.

Locality and position.—Sulphur Creek, near Bear River, Wyoming,

directly on the Union Pacific Railroad, where it occurs in the upheaved

heds in great numbers, along with numerous fresh-water and perhaps some

brackish-water shells, belonging to the horizon of the latest Cretaceous or

oldest Tertiary.

VIVIPARID^.

Genus VIVIPARUS, Montfort.

ViviPABUS CoNRADi, Meek aud Hayden.

Plate 17, figs. 18 and 18 a.

Paludina Conradi, Meek and Haydeu (1856), Proceed. Acad. Nat. Sci. Philad., VIII, 112.

Viviparus Conradi, Meek (ISGG), in Conrad's Smithsonian CheckList, 12.

Shell subtrochiform ; spire conical, moderately prominent, abruptly

pointed at the apex ; volutions five or six, flattened nearly to the slope of

the spire ; last one rather distinctly angular around the middle in young

shells, but more obtuse in the adult ; suture generally merely linear. Sur-
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face marked with fine oblique lines of growth, which, in well-preserved

specimens, are sometimes seen to be crossed on the upper volutions h\

traces of minute revolving striae, scarcely visible without the aid of a mag-

nifier. Aperture rhombic-subcircular ; columalla rather deeply sinuous in

the umbilical region ; axis imperforate.

Length of an adult shell, about 1 inch; breadth, 0.70 inch; length of

aperture, 0.44 inch; apical angle nearly regular, or with slightly convex

slopes, divergence 54°.

The above description was made out from the typical specimens from

the Upper Missouri country near the mouth of the Judith Eiver. The

example we have figured from Wyoming is quite imperfect, though agree-

ing well with those from the Upper Missouri in all respects, so far as its

condition affords the means of comparison. Being so far as yet known

.

apparently common to these two distantly separated localities, I have

thought it desirable to give a figure of it, notwithstanding the imperfect

condition of the specimen. The identity of the Bear River specimen with

the true V. Conradi cannot be regarded as positively demonstrated.

Locality and position.—Mouth of Sulphur Creek, on Bear River, Wyom-
ing, at the same horizon as the last ; Museum of the Smithsonian Institu-

tion, Colonel Simpson's collection.

Genus CAMPELOMA, Raf:

Campeloma macrospira, Meekl

Plate 17, figs. 17 a, h.

Melantho (Campeloma) macrospira, Meek (1872), Haydeu's Second Ann. Keport U. S.

Geol. Survey of the Territories, 299.

Compare Txirho paludinceformis, Hall (1845), Fremont's Report Expl. Eocky Mts., 309,

pi. iii, figs. 13 and 13 a.

Shell ovate, of medium size; volutions about five or six, convex, increas-

ing rather gradually in size, and without revolving ridges or angularities;

spire moderately prominent, conical, and not eroded at the apex ; suture

distinct in consequence of the convexity of the volutions ; surface with fine,

obscure, slightly sigmoid lines of growth ; aperture ovate ; inner lip some-

what thickened below.
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Length, about 0.95 inch ; breadth, 0.60 inch ; length of aperture, 0.45

inch ; breadth of aperture, 0.30 inch.

I have been incHned to refer this shell to C. paludin(Bformis (z^Turho

pahtdinreformis, Hall), figured in Fremont's Report; but the fact that that spe-

cies is said to be associated with Goniobasis nodulosa (rz CeritJiium nodulosum,

Hall), in a light-colored "Oolitic limestone", seems to be a very strong

objection to the conclusion that it can be the species here under considera-

tion ; the latter being from dark, carbonaceous, shaly and arenaceous beds,

probably belonging to a very different horizon. I have seen specimens

believed to belong to G. nodulosa, in a light- colored matrix from this region,

densely packed with Cypris, presenting much the appearance of oolitic par-

ticles ; but these came from an entirely different formation, containing a

different group of fossils from those found in the strata from which the

shell under consideration was obtained. In size and general appearance,

our shell is not very unlike Professor Hall's figures of C. paludincsformis ;

but still it has a less oblique suture and more convex volutions.

The form here described agrees well with many specimens now before

me from the same locality and beds, which specimens I think most proba-

bly medium-sized examples of C. macrospira, founded on a much larger,

more elongated shell ; but, as they may possibly be distinct, I have merely

referred them provisionally to that species. In order to facilitate com-

parison, I give below a description of C. macrospira, from the original

typical specimens :

Canipeloma {Melantho) macrospira. Meek.—Shell attaining a rather large

size, conoid-subovate ; spire elongate-conical ; volutions five or six, moderately

convex ; suture deep, rather oblique ; body-volution larger in jjroportion

to the others than would be formed by the regular rate of increase of those

above, and obliquely produced below ; aperture comparatively la,rge, ovate;

inner lip rather thick, arcuate, a little reflexed, but not covering the deep

umbilical indentation, in old shells rather distinct from the body-volution

all the way up ; surface only showing the usual slightly sigmoid lines of

growth. Length, about 1.80 inches ; breadth, 1.14 inches.

The form here referred to C. macrospira seems to agree pretty well in

size and proportions with the upper three or four volutions of that shell

;
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though it still has a rather less oblique suture. The body-volution of the

adult C. macrospira, however, is suddenly, and disproportionally enlarged,

and so oblique as to give a rather different aspect to the whole shell.

Locality and position.—Same as foregoing,

Oampeloma (undt. sp.).

'Plate 17, figs. 15 a, h, and 16 a, b, c.

Shell ovate, attaining a medium size; volutions about five or six, con-

vex, rounded, increasing moderately in size, all without revolving angles;

spire moderately prominent; suture well defined, in consequence of the

convexity of the volutions; surface showing fine, slightly oblique, some-

what sigmoid lines of growth; aperture ovate; inner lip apparently a little

thickened, and in adult sheils somewhat reflexed below, but leaving a small

umbilical pit uncovered.

Length of one of the larger specimens, about 1.45 inches; breadth,

about 0.95 inch.

Our fig. 15 a does not give a correct idea of the form of the aperture,

which, in the specimen figured, is filled with rocky material that laps upon

the columella, so as to give an unnatural apparent breadth to the mouth

of the shell. The engraving also makes the marks of growth much too

coarse and too straight on fig. 15; and the specimen is compressed accident-

ally, so as to appear broader than natural. It may, therefore, be only a

distorted specimen of the last; and the smaller specimens represented by

figs. 16 and 16 a, h, c are probably young shells.

Locality and position.—Same as foregoing.

LIMNiElB^.

Genus LIMN^A, Lamarck.

LlMN-ffilA (LlMNOPHYSA.) NITIDULA, Meek. /

Plate 17, figs. 5, 5 a.*

Melania ? nitidula, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 314.

Limncea nitidula, Meek (1866), ia Conrad's Eocene Smithsonian Check-List, 9.

Shell small, ovate-subfusiform; spire conical, moderately elevated; vo-

lutions about six and a half, convex, last one forming two-thirds of the

* Fig. 5 a does not give a very correct representation of the aperture of this shell.
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entire length; suture well defined; aperture subovate, narrowly rounded

below and angular above, scarcely equaling one-half the length of the shell

;

columella apparently with only a very small fold, and showing by the side

of the inner lip below, appearances of a small umbilical indentation. Sur-

face marked by fine, rather obscure lines of growth, with (on some speci-

mens) exceedingly faint traces of microscopical revolving striae.

Length, 0.40 inch; breadth, 0.20 inch; apical angle convex, divergence

40°. <

Among recent species, this may be compared with L. humilis, and

the several forms regarded by Mr. Binney as varieties of that species. It

is a decidedly more slender shell, with a less expanded aperture and less

developed inner lip than Mr. Binney's figure (p. 63, fig. 99, Land and

Fresh Water Shells) of an authentic specimen of that species. It agrees,

however, more nearly in form with some of those figured by Mr. Binney

as varieties of L. humilis, but still differs from them all in other details.

Locality and position.—Same as last. By some oversight, in first describ-

ing this species, the locality was wrongly given as Ham's Fork, latitude 41°

40' north, longitude 110° 10' west.

SPECIES OF UNDOUBTED TERTIAKY AGE.

MOLLUSCA.

LAMELLIBRANCHIATA.
CYRENID^.

Genus SPHiERIUM, Scopoli.

Sph^rium rugosum, Meek.

Plate 16, figs. 2, 2 a, and 2 h.

Sphcerium rugosum, Meek (1870), Proceed. Acad. Nat. Sci. Philad., Ap., 56.

Shell above medium size, rather gibbous, thick, quadrato-suborbicular

in outline, the length being a little greater than the height; greatest con-

vexity slightly above the middle; anterior margin more or less regularly

rounded; base semi-elliptic or sub-semicircular in outline; posterior margin
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generally a little wider than the anterior, and faintly subtruncated, with an

anterior slope: dorsal outline rounding into the anterior and posterior mar-

gins, but more regularly into the former. Beaks not eroded, nearly cen-

tral, rather prominent, and incurved, but not oblique. Surface ornamented

by sharply-defined, often elevated, concentric strise, separated by rounded

furrows, in which very minute lines of growth may be seen under a magni-

fier; the elevated concentric strise becoming more regular, coarser, more

distantly separated, and more prominent on the umbones. Cardinal margin

and lateral teeth comparatively stout.

Length of largest specimen, 0.34 inch; height, 0.30 inch; convexity, 0.28

inch.

Tlie most marked characteristics of this species are its quadrato-

Buborbicular, rather gibbous form, very nearly central beaks, and particu-

larly its sharply elevated, concentric strise, growing stronger, more

prominent, and more distantly separated on the umbones, until near the

points of the same they often assume the character of sharp, raised plica-

tions. In some of the smaller specimens, these raised, rather distantly

separated, stronger strise extend over nearly the whole surface; while in

others they pass gradually into mere irregular lines of growth on most of

the surface, occasionally separated by wider furrows.

In form, this species is very similar to the existing S. Vermontammi of

Prime, with which it also agrees nearly in size. It is more regularly

rounded in front, however, and has stouter lateral teeth; while its concen-

tric, raised strise and impressed sulcations are generally larger and grow

more distinct on the umbones than below, instead of the reverse. In this

latter character of marking, it agrees more nearly with S. aureum^ Prime,

from which, however, it differs entirely in form.

Locality and position.—Fossil Hill, Kaw-soh Mountains, Nevada; in a

white calcareous matrix of Tertiary age.

Sphjerium? Idahoense, Meek.

Plate 16, fig. 1 and 1 a.

Splicerium? Idahoense, Meek (1870), Proceed. Acatl. Nat. Sci. Philad., Ap., 57.

Shell attaining a large size, moderately convex, rather thick in propor-

tion to size, orbicular-subovate in outline, being wider in front than pos-
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teriorly; anterior margin regularly rounded ; base semi-ovate in outline
;
pos-

terior margin somewhat narrowly rounded below and sloping forward above;

dorsal margin short ; beaks placed in advance of the middle, a little com-

pressed, and directed obliquely forward and inward ; surface marked by

concentric striae and furrows ; lateral teeth stout.

Length, 0.98 inch; height, about 0.92 inch; convexity, about 0.54 inch.

The specimens of this shell are not in a very good state of preserva-

tion, being, with one exception, internal casts, and this one only retains a

part of the shell. They certainly differ, however, from the last not only in

their much larger size, but in being less nearly equilateral, more produced,

and rather more narrowly rounded posteriorly, as well as proportionally less

convex. The internal casts have the umbonal region from a little above

the middle of the valves compressed. Some of these casts show a few

rather distinct, broad, irregular, concentric undulations that were doubtless

more strongly defined on the exterior of the valves.

None of the specimens of this shell show the hinge very clearly; but,

from its large size and thickness, I was at first inclined to believe it a Cyrena

or a Corbicula. Impressions in the matrix, however, show that its lateral

teeth are not striated, nor of the form seen in the latter genus. Possibly I

should call it Cyrena Idahoensis ; as its pallial line is certainly simple, how-

ever, and not sinuous, as in most of the American living species, and, so

far as known, in nearly all the fossil Cyrenas and Corbiculas of this con-

tinent, I have concluded to place it provisionally in the genus Splicerium

until better specimens can be obtained for study.

Locality and position.—Same as last, and from same formation at Castle

Creek, Idaho.

UNIONID^.

Genus UNIO, Retzius.

Unio Hatdeni, Meek.

Plate 16, figs. 3, 3 a, and 3 6.

Unio Eaydeni, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 312 ; aud (1876) in

Col. Simpson's Eeport Expl. across the Great Basin of Utah, 364, pi. v, figs.

11 a, b.

Shell rather small, or of nearly medium size, elliptic-subovate, rather
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more than once and a half as long as high, moderately convex, the greatest

convexity being usually slightly above and in advance of the middle; ante-

rior end rounded; posterior end more or less regularly rounded, being

usually most prominent a little below the middle ; basal margin forming a

semi-elliptic curve; dorsal outline somewhat straightened, or slightly convex,

along the central region, and rounding into the anterior and posterior mar-

gins, but more abruptly to the former; beaks much depressed and incon-

spicuous, located about half-way between the middle and the anterior

margin; hinge equaling about two-thirds the length of the valves; lateral

teeth rather long and nearly straight; cardinal teeth unknown. Surface

smooth, excepting small striae of growth.

Length, 1.60 inches; height, 1 inch; convexity, 0.64 inch.

This species is mainly characterized by its regular, nearly elliptic out-

line, inconspicuous beaks, and smooth surface. Its shorter and more elliptic

form, and especially its smooth umbones, will at once distinguish it from

both of the Bear River species. I have sometimes suspected that this shell

might possibly be the same figured and described by Professor Hall, in

Fremont's Report, page 307, plate iii, fig. 1 (not fig. 2), under the name Mya
tellinoides. Still, that figure seems to represent a shell with a more atten-

uated posterior and more prominent beaks. At any rate, it may be regarded

as extremely improbable that the figure cited, if correctly drawn, repre-

sents a shell even nearly related to Mya; and, although not agreeing exactly

with any o£ the known Uniones from that region, it very probably represents

a species of that genus. I greatly regret not having an opportunity to com-

pare our western fresh-water shells with those figured in Fremont's Report,

the types of which are in Albany, N. Y. I saw them all many years back;

but, not being at that time interested in the study of such forms, I retained

no very distinct recollection of their specific characters, while the published

description is too brief to aid one much in identifying them.

Locality and position.—The typical specimens of this species were

brought by Colonel Simpson from a whitish limestone, containing great

numbers of Goniohasis Shnpsoni, at Ham's Fork, near Fort Bridger, Wj^om-

ing TeiTitory. Dr. Hayden has also obtained specimens of it from near the

same locality. It belongs to the Bridger Group of the Tertiary series.
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GASTEROPODA.
LIMNMIDM.

Genus ANCYLUS, Geoffroy.

Ancylus undulatus, Meek.

Plate 17, figs. 12 a and 12 b.

Ancylus itndulatus, Meek (1870), Proceed. Acad. Nat. Sci. Pliilad., 57.

Shell thin, attaining a very large size, elliptic-oval in outline, being

sometimes slightly widest a little in advance of the middle ; apex much ele-

vated, pointed, curved backward, and placed about half-way between the

middle and the posterior margin; posterior slope concave; lateral slopes

neai'ly straight; anterior slope distinctly convex. Surface marked with fine,

rather obscure lines of growth, and strong, comparatively large, concentric

undulations, most distinct and regular on the anterior slope, where there are

sometimes very obscure traces of about three radiating ridges.

Length of the largest specimen seen, 0.67 inch; breadth of the same,

0.54 inch; height, 0.35 inch.

The specimens show some variation in their proportions, as well as in

the regularity and distinctness of the undulations; the largest individual

from which the above measurements were taken being proportionally a

little wider and more elevated than some of the smaller ones, while its

undulations are less distinctly and regularly defined. As there are various

gradations, however, in these characters, I am at present inclined to regard

them as mere individual modifications of one species.

Owing to the thinness of the shell, the undulations are often quite well

defined on internal casts, particularly along the anterior slope.

The only North American recent species with which I am acquainted

that approaches this in size is the A. Newherryi, described by Dr. Lea, from

California. From this, the species under consideration differs in having its

apex nearer the posterior, and much more pointed and curved backward.

The undulations of its anterior slope also give the shell quite a different

appearance.

Locality and imsition.—Fossil Hill, Kaw-soh Mountains, Nevada.
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Genus CAEINIFEX, Binney.

Subgenus VORTICIFEX,* Meek.

(Proceed. Acad. Nat. Sci. Pbilad., Ap., 1870, C9.)

This type differs from Carinifex proper in having no traces of the

revolving carinse seen on the typical species of that genus, and in having

very strongly defined costse of growth on young examples. It is also a

thicker shell, with a smaller umbilicus. The first of the following species

is regarded as the type of the subgenus. The group seems to be related to

Choanomphalus^ Gerstfeldt; but, as that genus was founded on minute or very

small shells, quite similar to Valvata, it is not very probable that our type

is congeneric.
Carinipex (Vobticipex) Binneti, Meek.

Plate 17, figs. 11, 11 a. ^

Carinifex Bhineyi, Meek (1870), Proceed. Acad. Nat. Sci. Philad., 59.

Shell attaining a large size, depressed-subglobose in form ; spire scarcely

rising above the body-whorl ; umbilicus large, but rapidly contracting

within; volutions about three and a half, increasing very rapidly in size

;

those of the spire a little convex ; last one forming more than nine-tenths

the entire bulk of the shell, widest above, and produced below so as to form a

prominent ridge, or subangular margin around the widely-excavated umbili-

cal region ; all without revolving carinse ; aperture large, obovate, being

widest above and narrowed abruptly to a subangular termination below

;

lip remarkably oblique, apparently very slightly reflexed, and strongly

produced forward above. Surface marked with extremely oblique lines of

growth, which apparently sometimes form little regular costse.

Height, 0.59 inch; breadth, 1 inch; height of aperture, about 0.50 inch;

breadth of aperture, 0.54 inch.

This species differs too widely in nearly all of its characters to require

comparison with C. Newherryi, the typical and only known living species

of true Carinifex, which it also exceeds in size.

All of the specimens of this species in the collection are incrusted by a

laminated, smooth, calcareous deposit that has to be removed before the sur-

* This name was wrongly printed Vortifex in the Proceedings of the Academj.
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face-marking can be seen. This is continuous over the suture, and covers

all the volutions of the spire. At' first, I was inclined to think that it might

have been secreted by the mantle of the animal enveloping the whole shell;

but further examinations have led to the conclusion that it is more probably

merely an inorganic incrustation precipitated over the surface after the death

of the animal, as some of the other types from the same beds are similarly

covered.

This shell approaches the aspect of the typical form of the genus

Carinifex, but still wants the characteristic carinse of that type.

Locality and position.—Same as last.

Caeinifex (Vorticifex) Trtoni, Meek.

Plate 17, figs. 10, 10 a, 10 6, 10 c.

Carinifex
(
Vorticifex) Tryoni, Meek (Ap., 1870), Proceed. Acad. Nat. Sci. Philad., 59.

Carinifex
(
Vorticifex) Tryoni var. concava, Meek, ib.

Shell depressed-subglobose, approaching subdiscoidal, the spire being

much depressed. Volutions four and a half to five, increasing rather rap-

idly in size; those of the spire slightly convex; last one sometimes becoming

a little concave on the upper slope near the aperture, and more or less ven-

tricose below, the most prominent part being near the rather small, deep

umbilicus, into which its inner side rounds abruptly ; all the whorls rounded

on the outer side, and without any traces of carinse or revohang markings;

suture well defined; aperture rather large, subcircular, its height being to its

breadth about as 29 to 34; lip sharp, oblique, and produced forward above,

faintly sinuous at the middle of the outer side, as well as at the inner side

of the base, where it is a little thicker. Surface ornamented with small,

distinct, regular ridges, and much finer lines of growth, running parallel

to the very oblique outline of the lip.

Height, 0.35 inch; breadth, 0.64 inch; height of aperture, 0.29 inch;

breadth of aperture, 0.34 inch.

This shell differs from the foregoing species in its smaller size, more

rounded, less rapidly enlarging whorls,more prominent spire, and less exca-

vated umbilical region. It evidently varies considerably in form and sur-

face-markings, some of the specimens being proportionally more ventricose,

or, in other words, have the body-volution, and consequently the aperture,
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higher in proportion to breadth than the others, while more or less difference

in the elevation or depression of the spire is observable. The most marked

differences, however, are to be observed in the character of the surface-

markings. Yet, since proposing for it a dictinct name, more critical com-

parisons lead me to suspect that it may be only the young form, or the

inner volutions of the last.

. Another form, which I described as C. Tryoni var. concava, in the Pro -

ceedings of the Academy, cited above, has the spire depressed below the

top of the body-whorl, so as to be a little concave. This may possibly be

a distinct species, but it agrees so nearly with the tjrpical C. Tryoni in

nearly all other respects that I am inclined to regard it as a mere variety

of this shell. It is represented by fig. 10 c of plate 17.

Locality andposition.—Fossil Hill,Kaw-sohMountains, Nevada ; Tertiary.

Genus PLANORBIS, Guttard.

Planorbis spectabilis, Meek.

Plate 17, figs. 13, and 13 a, b, c, d, e,f.

Planorbis spectabilis, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 312 ; and

(1876) in Col. Simpson's Report Expl. across the Great Basin of Utah, 366, pi.

V, figs. 7 a-d.*

Shell rather large, discoidal, concave above and below, but more deeply

below than above; volutions about six, increasing gradually in size, gen-

erally a little higher than wide, rounded on the periphery, more narrowly

rounded below, and convex but more depressed above ; each about half

enveloped below, and near one-fourth above, by the siicceeding turn. Sur-

face and aperture unknown.

Greatest breadth, 0.80 inch ; height, 0.26 inch ; section of outer volu-

tion, 0.23 inch wide by 0.26 inch in hight.

Since describing this shell under the above name, I have suspected that

it may possibly be only a large variety, or more fully developed P. con-

vohdus, M. & H. It has much the same form ; but, as the types were found

at widely different localities, and apparently at different horizons, I do not

feel sure that they can be properly united under one specific name.

Locality and position.—The specimen figured was found by Colonel

Simpson on Ham's Fork, Wyoming.

These figures were drawn from better specimens than those here illustrated.
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Planorbis spectabilis var. TJtahensis, Meek.

Plate 17, figs. 14, 14 a, 14 6, aud 14 c.

Planorbis Utahensis, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XI[, 314; and
(187G) in Col. Simpson's Eeport Expl. across the Great Basin of Utah, 365, pi. v,

figs. 8 a, ft, G.

Shell large, discoidal; upper side nearly flat, or sometimes slightly

concave in the middle; periphery rather narrowly rounded or subangular;

umbilicus moderately large, rather deep; volutions five and a half to six,

increasing gradually in size, wider than high, and moderately convex both

above and below, each about one-half enveloped on the under side, aud less

than one-fourth on the upper, by the next succeeding turn. Surface and

aperture unknown.

Greatest breadth of a large specimen, about 1.19 inches; height, 0.35

inch.

This form is much like the last, but diifers in having a deeper umbil-

icus, and "proportionally wider volutions, which are generally distinctly

wider than high, instead of the reverse. It seems to be quite similar to P.

rotimdatus of Brongniart, from the Paris Basin; but none of the specimens

show any traces of the angle around the under side of the volutions, gener-

ally seen in that shell, as illustrated by Deshayes in the supplement to his

great work on the fossils of the Paris Basin. Among our known recent

American species, it is perhaps most nearly represented by P. subcrenatus

of Carpenter, from Oregon; but it evidently shows a greater number of

volutions on the upper side, and certainly seems not to have had as strong

marks of growth as that shell. It is true the specimens are all casts ; but it

seems scarcely probable that if it had ever possessed these lines there would

have been no traces of them left.

The type-specimens of this form certainly have much more depressed and

proportionally wider volutions than the last; and if we could be quite sure

that this is not, at least in part, due to accidental pressure, there would be

scarcely any reason for doubting that it is specifically distinct.

The form referred to this species by Dr. White, in his report on Lieu-

tenant Wheeler's collections, plate xxi, fig. 8, seems to me to agree more

nearly with the last.
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Locality and position.— Ham's I'ork, near Fort Bridger, Bridger beds

of the Wyoming Territory ; collections of Colonel Simpson's expedition, in

Museum of the Smithsonian Institution ; Tertiary. Dr. Hayden's party

have also brought this shell from the same region.

Genus LIMN^A, Lamarck.

LlMN^A (LiMNOPHYSA) VETUSTA, Meek.

Plate 17, figs. 4, 4 a, and 4 b.

Limncea vetusta, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XIII, 314; and (1876)

in Col. Simpson's Report Expl. acro!?s the Great Basin of Utah, 365, pi. v,

figs. 3 a, b.

Shell small, elongate-subovate, or subfusiform; spire moderately prom-

inent, conical, scarcely as long as the aperture; volutions five and a half to

six, compressed-convex; last one not very ventricose, sometimes almost sub-

cylindrical; suture well defined, with comparatively little obliquity; surface

showing only obscure lines of growth; aperture very narrow, subovate;

columella with a moderately distinct fold.

Length, 0.56 inch; breadth, 0.26 inch.

Among existing species this may be compared with L. decidiosa of Say,

some varieties of which it quite nearly resembles. Its body-volution, how-

ever, is less ventricose, and its aperture less expanded, than we see in any

of the several forms that have been supposed to be varieties of that species.

It is perhaps more nearly allied to some of the real or supposed varieties

of L. humilis, Say ; though not exactly agreeing with any of them. It varies

nmch in form.

Locality and position.—Ham's Fork, near Fort Bridger ; Colonel Simp-

son's collection, in the Museum of the Smithsonian Institution; Tertiary.

LiMN^A siMiLis, Meek.

Plate 17, figs. 3 and 3 a.

Limncea similis, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 314; and (1876) in

Col. Simpson's Report Expl. across the Great Basin of Utah, 365, pi. v,

figs. 2 a,b.

Shell small, narrow-subovate, approaching subfusiform; spire rather

prominent, nearly as long as the aperture ; volutions five and a half to six,

convex; suture rather deep and oblique; surface showing only fine, obscure
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lines of growth, scarcely visible without the aid of a lens ; aperture subovate,

rather narrowly rounded below, and acutely angular above ; columella

twisted into a moderately prominent fold.

Length, 0.39 inch; breadth, 0.19 inch; apical angle slightly convex,

divergence about 38°.

This variable form is so closely allied to the last that I am nearly satisfied

that it is only a variety of the same. Its chief difference consists in having the

volutions of its spire a little more convex, and more drawn out, as it were,

so as to give decidedly greater obliquity to the suture. It seems to be even

more nearly allied to some of the .more slender forms regarded by Mr. Binney

as varieties of L. Jmmilis of Say ; though it is a decidedly more attenuated,

less compact shell than that represented by Mr. Binney's figure of L. humilis,

given on p. 63 of his ''Land and Fresh-Water Shells", published by the

Smithsonian Institution. There is scarcely any probability, however, that

our shell is identical with any of the existing species.

Locality and position.—Same as last. Colonel Simpson's collection, in the

Museum of the Smithsonian Institution.

LlMN^A (POLYRHYTIS) KiNGTI, Meek.

Shell ovate; spire short; volutions about four, convex, rapidly increas-

ing in size, last one very large and ventricose ; suture

well defined; aperture large, subovate; columella appar-

ently with a moderately well-developed fold; surface

ornamented by regular, distinct, vertical costse, that are

strongly defined on the body-volution, but more obscure

or nearly obsolete on the spire.

Linmaia Kingii. Length, 0.73 inch; breadth, about 0.43 inch.

•'oiitei- li ^'lettrrtd'

^'
This spccics is remarkable for having its surface

Fig. 7. A slightly different Ornamented by very regular, vertical costse, quite

strongly defined on its body-volution. This character

will readily distinguish it from any other species, either recent or fossil,

known to me, and, with its other characters, forbid its reference to any of

the established subgenera. In the possession of ribs, it agrees with Pleu-
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roUmncea, but It differs exti'emely in form from that type. I have therefore

proposed for its reception a new subgenus under the name Polyrhytis*

I have seen but a single specimen of this shell, consisting of a well-defined

mould, from which a gutta-percha cast has been taken, and from this the

figures and description were prepared. The specific name is given in honor

of Clarence King, esq., the Geologist-in-charge of the Survey of the Fortieth

Parallel.

Locality and position.—Cache Valley, Utah; Tertiary, probably of

Miocene age.

OERIPHASIID^.

Genus GONIOBASIS, Lea.

GoNiOBASis SiMPSONi, Meek.

Plate 17, figs. 7,7 a, 7 b, 7 c, and 7 d.

/

Melania Simpsoni, Meek (1860), Proceed. Acad. Nat. Sci. Philad., XII, 313.

Goniobasis ? Simpsoni, Meek (1866), in Conrad's Smithsonian Check-List, 12 ; and (1876)

in Col. Simpson's Report Expl. across the Great Basin of Utah, 365, pi. v, figs.

1 a to 1 e.

Shell attaining nearly a medium size, elongate-conical ; spire gradually

tapering apparently to an acute apex, which is not eroded ; volutions eight

or nine, flattened or more or less convex, increasing gradually and regu-

larly in size ; last one rounded below ; suture generally linear, and some-

times presenting a very slightly banded appearance, or becoming deeper as

the volutions assume a more convex outline. Surface ornamented with

more or less distinct, regular little vertical, or slightly arched costae, which

are crossed by small, often obscure, revolving, raised lines, usually largest

and most widely separated on the lower half of the body-volution ; costse

sometimes assuming a very faintly nodose appearance around the middle

of the volutions. Aperture rhombic-subovate, and a little oblique, slightly

sinuous at the base of the columella ; outer lip somewhat sinuous above,

and moderately prominent below.

Length of a mature specimen, 0.78 inch; breadth, about 0.30 inch;

* This subgenus bears the same relations to Limnaia proper, that Costella, Dall,

bears to the topical forms of Physa. It was first proposed by the writer in the Palaiont.

Upper Mo., 532, 1876.

13 PR
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angle of spire nearly or quite regular, divergence somewhat variable, but

usually about 26°.

This species seems to be very variable, particularly in its ornamenta-

tion. On some specimens, both the costse and the revolving lines are quite

distinct, while, in others, one or the other, or both, become more obscure, or

nearly obsolete. Sometimes the costse are rather closely arranged,, and in

other specimens they are proportionally a little larger and more widely

separated. Occasionally they are somewhat more prominent, or even assume

a minutely nodular appearance, around the middle of the volutions of the

spire and above the middle of the last turn (see fig. 7 d). Where the costse

fade away, they sometimes, especially on the body-volution, merely pass

into coarse, irregular lines of growth. The volutions also vary in their

convexity, being sometimes flattened on a line with the slope of the spire,

so as to show a merely linear suture (see fig. 7 a), and, in other examples,

they are more convex. In one specimen in the collection, the volutions are

decidedly convex. This specimen also has the revolving lines and the

costse very nearly obsolete, though small, obscure, closely-arranged costse

are seen near the upper part of the spire, and the rather strong lines of

growth on the body-volution show a tendency to gather into a few irregular

folds, or costse. (See fig. 7 c.)

There are also in the various Tertiary beds of Wyoming forms more

or less nearly like this, ranging through a great thickness of strata, and

varying so much as to be with great difiiculty separated from each other.

In regard to their exact relations to the shell here figured, and to each

other, as well as to two species figured by Professor Hall in Fremont's

report, and one by Mr. Conrad in the Proceed. Acad. Nat. Sci. Philad., from

this region, I have not been able to arrive at any very satisfactory con-

clusion. Our specimens, however, certainly look very unlike Professor

Hall's figures of the species described by him.

This species resembles more or less nearly several of the existing

western forms; but, after careful comparisons, I have been unable to

identify it with any of them. Its specific name was given in honor of

Col. J. H. Simpson, of the United States Topographical Corps, who brought

the typical specimens from the Far West.
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Locality and ^position.—Ham's Fork, near Fort Bridger, Wyoming Ter-

ritory, from the Bridger group Tertiary ; Colonel Simpson's collections, in

the Museum of the Smithsonian Institution.

MELANIIDJE.
I

Genus MELANIA, Auct.

Melania ? scuLPTiLis, Meek.

Plate 17, fig. 8.

Melania {Goniobasis ?) sculptilis, Meek (1870), Proceed. Acad. Nat. Sci. Philad., 58.

Compare Melania Taylori, Gabb (1869), Palseont. Oaliforuia, II, 13, pi. 2, fig. 21.

Shell of medium size, conoid-subovate ; spire more or less elongate-

conical, with convex slopes, the apical angle being greater in the young

than in the adult, not eroded at the apex ; volutions six to seven, rather dis-

tinctly convex ; suture strongly channeled ; aperture ovate, a little oblique,

rather narrowly rounded below; lip sharp, most prominent below the

middle, and slightly sinuous at the lower inner side. Surface elegantly

ornamented by numerous, very regularly disposed, slightly flexuous or sig-

moid, vertical costse,* which are crossed by equally distinct and regular

spiral ridges, about four of which may be counted on each volution of the

spire (excepting those near the apex, which are smooth), and eight to ten

on the last turn, on the under half of which they are most strongly defined

;

minute lines of growth may also be seen by the aid of a magnifier ; costse

slightly nodulous at the points where they are crossed by the little revolv-

ing ridges.

Length, 0.62 inch; breadth, 0.27 inch.

This is a neat species, remarkable for its sharply-defined and very regular

cancellated style of sculpturing. The vertical costse are equally well defined

on all the volutions, excepting those near the apex, and on the under side

of the last one ; while the revolving lines, or ridges, become a little more

distinct on the lower part of the body-turn. Although there are nearly

always four of these revolving ridges on the volutions above the last one,

in a few examples as many as six may be counted on these turns ; but this

is due to the intercalation of a smaller one between two of the others, and

* These are represented too straight on the figure.
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the exposure of another above the suture that is usually hidden beneath it

by each succeeding turn.

Among the existing American species, this seems to be most nearly

represented by G. Albanyensis, Lea, Mr. Tryon, to whom I sent a specimen

of it, thinks it resembles some Asiatic species of Melania, and that it may
possibly belong to that genus, and not to Goniohasis.

Since publishing a description of this shell under the name Melania

(Goniohasis?) sculptilis, I have been led to suspect that it may not be distinct

from Melania Taylori of Gabb, described in the California Report from the

same region. Mr. Gabb's type seems to be much more slender and

elongated, however, especially if his restored outline of the wanting part of

its spire is nearly correctly drawn. Still, our types may be only young

specimens of the same, as they are much smaller. I remember that there

were with them a few larger casts and imperfect specimens from the same

locality, so coated over with a calcareous deposit that their characters could

not be made out. These agree more nearly in size and form with Mr.

Gabb's type.

Locality and position.—Kaw-soh Mountains, Nevada ; Tertiary.

Melania % subsculptilis, Meek.

Plate 17, fig. 9.

Melania {Ooniohasis ?) subsculptilis, Meek (1870), Proceed. Acad. Nat. Set. Philad., 68,

Shell apparently less than a medium size ; spire conical, with convex

slopes; apex pointed, not eroded; volutions about seven and a half, flat-

tened-convex ; suture channeled ; aperture ovate, slightly oblique, rather

abruptly rounded below ; margin of lip most prominent below the middle,

and faintly sinuous on the lower inner side. Surface ornamented by small,

regular, slightly sigmoid, vertical costse, with an obscure revolving ridge

just below, and a slight angle above the suture, "to which prominences the

cost* impart a somewhat crenated appearance ; last turn marked with a few

distinct, revolving, raised lines, strongest on the lower half.

Length, 0.43 inch; breadth, 0.19 inch; length of aperture, 0.14 inch;

breadth of same, 0.10 inch.

This. form diifers from the last by its smaller and more crowded costse,
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less convex whorls, and the absence of revolvmg ridges, or lines, excepting

on the body-volution, and the one just below and above the suture. As

in that form, its apical whorls are smooth. The only good specimen of it

in the collection is smaller than the average size of those of the last, and

probably a young shell. I am now of the opinion that it is most probably

only a variety of that shell ; but it may be distinct.

Locality and position.— Same as last.
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GENERAL REMARKS.

In studying the fossils placed in our hands, from the several Palaeozoic

formations occurring in the regions examined by the "Geological Exploration

of the Fortieth Parallel", there are several groups of special interest noticed;

but perhaps none more deserving of close attention than those from the lime-

stones and silico-calcareous shales representing the Potsdam Period, from the

White Pine and Eureka mining-districts and from Schell Creek. The peculiar

interest attached to these specimens arises chiefly from the great number

and variety of the Trilobitic remains, represented in the few blocks present

in the collection, and their great resemblance to forms previously described

from the soft, friable sandstones of the same period in the Mississippi Valley,

within the States of Wisconsin, Iowa, and Minnesota. Although there is

not a single species common to the two regions, yet there is such a close

generic resemblance as to leave no doubt whatever of the positive identity

of the formations. As yet, there have been fewer genera recognized from

these far western localities than from the more eastern ones; but if the

smaller number of distinct locations and the restricted space or territory

over which collections have been made, as well as the small amount of

material examined, be taken into consideration, it will at once be seen that

the probability of the existence of as varied and equally abundant fauna is

very great, especially as there are at present several undescribed, but quite

distinct, forms recognized among the material in hand, but in fragments too

poor for description or figures.

The species here described also present a striking resemblance to forms

recognized in beds of corresponding age in the San Saba Valley, Texas, by

Dr. F. Roemer, in his work on the Cretaceous formations of Texas (Kreid. von

199
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Texas, &c.). The remarkable form there described and figured, under the

name Pterocephalia SanctisabcB, finds a close representative in the one here

given as PterocepJialus laticeps, and shows the propriety of the generic separa-

tion, while the form characterized by the ''slipper-shaped" glabella of Dr.

Owen shows not only the wide geographical distribution of this peculiar

type, which is common in the Wisconsin beds, and largely prevails in the

White Pine, Eureka, and Schell Creek localities, and also occurs in the San

Saba district, but also its value as a generic type, for which Dr. Owen pro-

posed the name CrepicepJialus, which may with propriety, we think, be

retained for this widely-distributed group. The extensive geographical

range of these peculiar and marked- generic forms, through the western

countries, is a point of great interest, and a feature that will undoubtedly be

of much service in the future study of the formations over these as yet

imperfectly-explored regions, as, from their strongly-marked character, they

will be readily recognized, and serve as reliable guides in tracing out and

locating, stratigraphically, the formations wherever they may be met with.

Besides the above, the genera Dikellocephalus, Ptycliaspis, Chariocephalus,

and AgnostushsiYe been recognized in one or more species each. The Brachi-

opodous fau.na of these localities is quite meager, both as regards species

and individuals, and afibrds but imperfect means for comparison with that

of other localities. The genus Lingulepis has been fully recognized, and a

species, apparently referable to the genus Obolella, also occurs at Eureka,

together with a minute species of Kutorgina. No other forms of life have

as yet been noticed among the collections from rocks of this age within the

region covered by the Survey.

A few very interesting species of Trilobites and other forms have been

given from the collections from the base of Ute Peak, Wahsatch Eange,

Utah, which, from the evidence furnished by the Brachiopodous and

Molluscan fauna, have been referred to the age of the Quebec group,

together with other beds at White Pine, Nevada, and East Canon, Oquirrh

Mountains, Utah.

The Devonian formations are represented in a few localities; among

the most interesting of which may be mentioned that of Treasure Hill, and

the black slates near Eberhardt Mill, White Pine Mountains, Nevada. The
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fossils of this last locality have a peculiar interest, from the occurrence of

Leiorhynclms quadricostatus, Hall, a form which characterizes the black slates

(Genesee Slates) at the top of the Hamilton group of New York, and also a

species of LunuUcardium {L, fragosa =: Posidonomya fragosa Meek). The

occurrence of these two species, together with an Aviculopeden, scarcely dis-

tinguishable from A. equilatera (-^Avicula equilatera H., Geol. Rept., 4th

Dist. N. Y., p. 18Q, fig. 7), would appear to be sufficient reason for consid-

ering these shales of an earlier date than the Carboniferous, and much more

nearly related to the Devonian Black Slates of New York. It is true there

are black slaty layers, bearing Carboniferous fossils, immediately above

them, or separated from them by only a thin bed of sandy calcareous shales,

as at Eberhardt Mill; but these upper layers are lithologically quite dis-

tinct from those below, being, in fact, a bituminous limestone; and the

fossils are so entirely distinct and strongly Carboniferous in character,

one of them {CardiomorpJia Missouriensis S.) being positively identical with

a well-known Coal-Measure species, that it appears to us there can be no

doubt of their Carboniferous age and entire distinction from those below.

The specimen of sandy calcareous shale in the collection, marked as occur-

ring in the black slates at Eberhardt Mill, contains fragments and imperfect

individuals of a Spirifer, resembling S. Keokuk H., but too imperfect for

positive identification. If this specimen is authentic in its location, it

undoubtedly marks a line of separation between the two beds of black

slates.

Another group of fossils of considerable interest will be found figured

on plate IV. These were obtained from limestones at Dry Caiion, Oquirrh

Mountains ; and from Ogden, Little Cottonwood, and Logan Canons, in

the Wahsatch Range, Utah, from their character we should consider them as

of about the age of the Waverly group of Ohio and the yellow sandstones

of Burlington, Iowa; which have been referred to the same age. Some

of the species are identical with forms described from these localities,

while others are very closely representative species; and all have more

of a Devonian than a Carboniferous aspect. The occurrence of so many

Devonian types at several localities within a limited district, and in

considerable numbers, showing that it is not an accidental feature of an
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isolated spot, would appear to be a matter of some importance in a strati-

graphical point of view. The genus Proetus seldom occurs in rocks.above

the Devonian, but is here represented by two distinct species; one of which,

P. peroccidens, has been recognized at three different localities. Besides

the species illustrated on the plate, there are represented, in the collection

from near. Dry Canon, a species of Syrwgopora, and a small-celled, closely-

aggregated CyathopJiylhim, an undetermined Proditdus, and a Platyceras

;

also what appears to be a Goniatite, but too imperfect for determination.

Above the limestone beds bearing Waverly fossils, at Dry Canon, and

separated from it by about twelve hundred feet of limestone, occurs a band

of somewhat sandy calcareous shale, filled with Bryozoans, among which

can be recognized a Fenestella, a Polypora, and a Glauconome, together with a

species of Spirifera too indistinct for determination; above this sandy

shale there is nearly or quite another thousand feet of limestone, near the

top of which occur the fossils figured on plate V. These latter are all of

Lower Carboniferous forms, and mostly of known species, and interesting,

as occurring in limestones without any intermingling of Coal-Measure types,

a feature rarely met with in the Carboniferous localities of the Far West.

The species represented are known in the more eastern localities as charac-

teristic of several of the Lower Carboniferous divisions; but none of them

occur in the true Coal-Measures, except Productus semireiiculatus, which is a

well-known cosmopolitan.

The age of the shales containing the Bryozoans is somewhat doubtful,

as there are no known species by which to identify them with other local-

ities ; but the layers holding the fossils in question, and which occur just

beneath the Weber quartzite, would appear to represent nearly all the

divisions of the Lower Carboniferous as recognized in the Mississippi Valley.

At one time, it was hoped, by Mr. Clarence King and his associates, that

the Weber quartzite might prove a line of separation between the Lower

Carboniferous and the true Coal-Measures; but all the localities except this

one have yielded fossils of both formations, or of Coal-Measure forms only,

showing a mingling of the two faunse, as usually recognized in the Missis-

sippi Valley and eastward, but in this locality, only the lower forms occur.



GENERAL REMARKS. 203

On that account, it will prove to be of very great interest in a stratigraphical

point of view.

The section of the formations in the Western Oquirrh Mountains, in

which Dry Canon and Snowstorm Hill are situated, is likely to prove one

of the most instructive of the Western Palseozoic localities, as in it will

probably be found the most complete representation of the Palseozoic for-

mations, extending from the quartzites of Ophir City (which are likely to

prove as old as Huronian, being overlaid by shales bearing Trilobites of

Primordial age) to these Weber quartzites, lying above the beds contain-

ing the Lower Carboniferous fossils. The layers of limestones between the

Trilobitic shales and the limestones furnishing Waverly group fossils, two

thousand feet in thickness, undoubtedly represent the Silurian and Devonian

formations, and will probably, when thoroughly examined, yield fossils of

these formations in some of their outcrops.

The rocks at this locality are said to change gradually, in passing

upward, from a limestone to a quartzite, and above, having limestone bands

interstratified. If such be the case, some of these limestones will most prob-

ably yield fossils on thorough examination, and show a gradual change

from a Lower Carboniferous to a Coal-Measure fauna.

A few additional species furnished by the later collections from the

Upper Coal or Permo-Carboniferous beds of the Weber River section, will

be found figured on plate VI.

On plates VI and VII are given a few forms each of Triassic and Juras-

sic species. The later collections from these formations are rather unsatis-

factory in their character, and not very abundant.
^ There is one group, how-

ever, of special interest, labeled as coming from Shoshone Springs, Augusta

Mountains. Of the age of these beds we are not at all satisfied. Mr. King

and his associates are inclined to place them as low as Jurassic or even Tri-

assic. This view may be correct. The species are all of undescribed forms,

and therefore of but little stratigraphical value. The generic value of the

Aviculopecten-like shell would indicate an age at least as great as this, if the

generic reference is correct, about which there may possibly be some doubt

;

but the features, of some others would incline one to believe them of much

more recent date, especially the two described under the new generic name
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of Septocaedia. These shells have the general aspect externally of the

genus Cardita, and resemble very cosely the forms of that genus peculiar to

the Eocene formations. Since, however, they prove to be a new generic

type, they cannot be said to possess the same stratigraphical importance as

one already known to be peculiar to any definite horizon, and they may

be only the first appearance of what afterward becomes a common feature

of a group, characterizing a later period. Several fragments of additional

species, all apparently new to science, occur in the collections from this

locality, but all in too imperfect a condition to be serviceable.

Among the collections are many small groups of species from various

localities, which would have been of great interest, and highly advantageous

to science, could they have been illustrated, but the limited time and means

at our disposal would not permit.
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^

BEACHIOPODA.

Genus OBOLELLA Bill.

Obolella discoida n. sp.

Plate I, figs. 1-2.

Shell very small, discoid, and scale-like; valves depressed convex; the

larger one a little longer than wide, giving a very short, ovate form, only

perceptibly narrowing toward the beak, rounded on the sides and a little

straightened on the front margin; surface slightly convex, more convex on

the umbo and flattened toward the front. Smaller valve circular, sometimes

almost truncate at the beak, slightly convex on the umbo, and flattened in

front, having a less degree of convexity throughout than the other valve.

Surface-structure not observed. The shells are all more or less exfo-

liated by separation from the rock. The substance of the shell is calcareous,

and the surface of the cast smooth and shining, with very fine concentric

lines.

The shells seldom measure more than an eighth of an inch in their

greatest diameter, and are usually smaller; while the largest examples seen

do not exceed one-sixth of an inch. It is remarable only for its small size

and flattened form, possessing no salient features by which it can be com-

pared with other species.

Formation and locality.—Quite common in some hard, sandy limestones

of the Potsdam formation, in the Eureka District, Nevada, associated with

Kutorgina, Agnostus, and several species of Trilobites. Collected by Arnold

Hague, esq.
205
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Genus LINGULEPIS Hall.

. LiNGULEPIS M^RA D. Sp.

Plate I, figs. 5-7.

Shell small, sliort-ovate, a little longer than wide, point of greatest

width a little below the middle of the length; base regularly rounded; beak

small, pointed, and slightly incurved; cardinal slopes long, diverging from the

beak to below the middle of the shell, and inclosing an angle of about ninety

degrees. Valves convex, a little the most ventricose above the middle of the

valve; the beak of the longer valve appearing quite full and round.

Surface of the shell apparently smooth. Internal cast distinctly

radiated.

The surfaces of the shells are all more or less exfoliated in separating

from the matrix, and in this condition are more or less lamellose in their

structure, while the layers are bright and polished. The shell in many of

its features resembles L. pinnaformis Owen, from the Potsdam sandstones

of the St. Croix River, but has not the extended beak of that species, the

valves being more nearly of equal length, that of the ventral exceeding the

dorsal only by the beak being pointed instead of rounded.

Formation and locality.—In hard, somewhat ferruginous, sandy limestone

of the Potsdam group in the Eureka District, Nevada. Collected by Arnold

Hague, esq.

LiNGULEPIS ? MINUTA D. Sp.

Plate I, figs. 3-4.

Shell minute, seldom exceeding a line in its greatest diameter; in form

very short-ovate, the greatest width considerably below the middle of the

length and narrowing to the beak, especially on the larger valve, which is

apparently slightly truncate at the extremity; base broadly rounded.

Valves moderately convex, but not rotund. Smaller valve nearly circular.

Substance of the shell nacreous and apparently phosphatic, not presenting

any appearance of having been calcareous; the exterior concentrically

lamellose.

Casts of the interior of the larger valve show a sharp, longitudinal

depression along the middle, extending in some cases to near the front
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margin ; also two shorter, widely-diverging impressions near the beak. The

same features are seen in the smaller valve, except that the shorter impres-

sions are less divergent.

There may be some doubt as to the true generic relations of this shell.

Its entire phosphatic structure places it at once among the true Linguloid

species, but the muscular scars are not quite like those of Lingidepis. We
know of no species very closely resembling it with which it may be com-

pared.

Formation and locality.—In thinly laminated siliceous and somewhat

ferruginous shales of the Potsdam formation, in the Eureka District,

Nevada. Collected by J. E. Clayton, esq.

Genus,KUTORGINA, Billings.

KUTOEGINA MINUTISSIMA n. Sp.

Plate I, figs. 11-12.

Shell minute, quadrangular in outline, and a little wider than long,

with a straight hinge-line nearly or quite equaling the greatest width of the

shell; sides straight or slightly rounded; antero-lateral angles rounded;

front margin broadly rounded or very slightly emarginate in the middle by

the very faint mesial sinus of the dorsal valve. Ventral valve somewhat

pyramidal, with the side formed by the cardinal area vertical; apex of the

valve obtusely pointed; cardinal area triangular, about half as high as wide.

Features of the area and foramen not observed. Dorsal valve convex, but

much less elevated than the ventral, and having the beak obtusely rounded

and rather tumid, a very little projecting beyond the cardinal line; middle of

the valve marked by a very broad, shallow, and faintly-defined mesial sinus,

which does not extend quite to the apex of the valve.

Surface of the shell marked by fine, elevated, concentric lines, which

are sharp on the top and often interrupted in their course, coalescing or bifur-

cating, and appearing as if broken, giving a peculiar roughened but not

lamellose surface-structure. There are also a few very faint, scarcely

defined, and somewhat irregular, distant radii. This latter feature has only

been observed on the dorsal valve.
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The shells have all the generic features of the specimens upon which

the genus Kutorgina, as given by Mr. Billings (Pal. Foss. Canada, vol. 1, p.

8, figs. 8 and 10; the specimen fig, 9 probably belongs to some other genus),

was founded, but difi"ers specially in the minute size of the shell. Our

specimens figured measure scarcely a line in width, and are less in length;

while the original of his species, which we had the pleasure of examining

some years ago, considerably exceed half an inch in length. The peculiar

surface-character is one that cannot be easily mistaken, and one which we

do not remember to have seen on any other Brachiopodous shell.

Formation and locality.—In limestone of the Potsdam group, at Eureka,

Nevada. There are also remains of shells of the same genus, but of a

species two or three times the size of this one, in come green shales from

East Gallon, Oquirrh Mountains, Utah. Collected by J. E. Clayton, esq.

Genus LEPT^NA Dalman.

Lept^na Melita u. sp.

Plate I, figs. 13-14.

Shell of medium size, transversely semi-oval in form, the length equal to

about two-thirds of the width; hinge-line straight, as long as the width of the

shell below; sides nearly straight for a short distance below the cardinal

extremities and rectangular to the hinge-line; lower lateral margins rounded;

basal line regularly convex; ventral valve depressed-convex, regularly

arching from beak to base, but sometimes slightly marked by a broad,

shallow, not distinctly defined, mesial depression ; beak low and inconspicu-

ous; dorsal valve concave, nearly conforming fo the curvature of the oppo-

site valve, leaving but a limited space between the two. Area not definitely

ascertained, but apparently quite narrow and linear.

Surface of the shell marked by distinct, strong, somewhat arching,

radiating strise, with an indefinite number of very fine intermediate ones

occupying the concave spaces between the stronger, and with them forming

fascicles. This feature varies very greatly in strength and number of the

finer strise in different individuals, and also in the number of stronger radii;

in some cases there being only nine or ten of 4he strong radii on the entire
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shell, while in others there may be fifteen or twenty. Concentric lines of

varying strength cross the radiating lines at irregular distances.

The shell is a very pretty and strongly-marked form, and not easily

confounded with any previously-known species.*

Formation and locality.—In sandy shales of Lower Silurian age, proba-

bly of the horizon of the Potsdam or Calciferous, at Eureka, Nevada.

Collected by J. E. Clayton, esq.

CEUSTACEA.

Genus CONOCEPHALITES Zenker,:=CONOCORYPHE Corda. - a.

- Subgenus CEEPICEPHALUS Owen, % ^ LOGANELLUS Devine.

The following species of Trilobites possess some peculiar features,

which, being common to the whole, mark them at once as a distinct generic

type or group. In many of these features, they closely resemble some of

the forms described under the name Conoceplialites^ from the same horizon

in Wisconsin; while at the same time these peculiar characters distinguish

them from the greater number of those species. They all possess more or

less distinctly the ^'' slipper-shaped^^ glabella referred to by Dr. D. D. Owen,

in his generic description of Crepicephalus, and all appear to have been more

or less distinctly marked by three pairs of glabellar furrows, although some

of them so faintly as to be seen only by the reflection of light across their

surfaces. Another marked peculiarity is the great breadth of the frontal

limb between the facial sutures along the anterior border, most of them

widening perceptibly in front of the eyes to the anterior margin of the

head, where the rim is intersected, almost at right angles with the border,

by the suture-line. The great width of the fixed cheeks opposite the eye

is another peculiar character of the entire group, in several cases exceeding

one-half the width of the anterior end of the glabella; while in only one

example, C. (C.)unisulcatus, is this feature reversed, and that to only a limited

degree.

Among the Wisconsin species, the frontal limb is usually not wider

* Orthis Barabouensis Winchell, from the Potsdam sandstone near Spirit Lake,

Wisconsin, sijecimens of which we have lately examined, is closely -related to this

shell, but less strongly plicated and more deeply sulcated.—K. P. W.
14 p B

a^-~ c
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than the breadth across the eyes, but generally a little naiTower, and the

antero-lateral angles are rounded by the extreme point of the movable

cheeks, which extend in front on the upper side of the carapace, while the

fixed cheeks are as a general thing reduced to their minimum breadth.

Another feature which prevails throughout the entire group is the well-

marked, and often strong, ocular ridges, a feature rarely noticed among the

specimens from Wisconsin. The absence of this feature in these latter may,"

however, be in great part owing to the unfavorable material and condition

of preservation, they being all casts in a loose, friable, and often coarse sand,

not fitted for retaining the more faintly marked characters of the organisms; *

while the matrix from these western localities is a hard and very solid lime-

stone, containing a considerable o mount of sand in some parts, and extremely

difficult to separate from the organic remains.

The features above noticed are mostly those pertaining to Dr. D. D.

Owen's genus Crepicephalus as shown in the figures, cited by him as generic

(GeoL Iowa, Wis, and Minn., plate lA, figs. 10 and 18); and we see no

sufficient reason why they should not be considered as of generic importance.

But whether the name Crepicepliahis shall be retained is not so readily

determined. The genus Loganellus Devine, 18G3, is a very closely allied,

if not identical, form; but as no entire individuals have been obtained, either

from the Wisconsin or these more western localities, except of C. (L.) Hagueij

herein described, it is impossible to satisfactorily determine their true generic

relations. There would seem, however, to be no doubt in regard to the

generic identity of the latter, or of G. (L.) quadranSy with Loganellus Logani

Devine, and from the great similarity of these to the dismembered parts of

the other species, we are inclined to consider them as all pertaining to one

genus.
Crepicephalus (Loganellus) Haguei n. sp.

Plate ir, figs. 14-15.

Body broadly ovate in form, widest across the base of the head,

broadly rounded in front and rapidly tapering behind to the small pygi-

dium, strongly trilobed and moderately convex.

* Since tins raatter bas beeu in the priuters' Lands, 1 have exaniincd many Ireshly

collected specimens frora several localities of this formation iu Wisconsin, and find, on

mast of them, the ocular ridges strongly marked.—11. P. W.
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Cephalic shield semicircular forward of the occipital line, the posterior

extremities extending in rather broad spines, which reach to the fifth or

sixth thoracic segment, and when in their normal condition are nearly

parallel to the axial lobe, but are usually spread out laterally by the flat-

tening of the head.

Glabella rather small, rounded-conical, narrowing gently from the

occipital furrow forward; front regularly rounded; surface de2:)ressed-con-

vex, marked by three pairs of transverse furrows, which extend rather more

than one-third of the distance across the glabella, and are strongly curved

backward at their inner ends; occipital furrow broad and shallow; occi-

pital ring narrow. Fixed cheeks narrow at the eye, separated from the

glabella by rather distinct furrows.. Frontal limb long, about half as long

as the glabella, strongly and nearly equally concavo-convex; posterior

limb narrowly triangular, reaching about two-thirds of the width of the

movable cheeks.

Movable cheeks of moderate size, irregularly triangular, distinctly

notched at the inner angle for the reception of the eye-lobe; surface con-

vex, irregularly striated by very fine lines, which radiate from the base of

the eye-tubercle; marginal rim of moderate width, flattened, the flattening

extending upon the spine ; occipital furrow well pronounced and reaching

to the inner margin of the posterior spine.

Suture-lines distant, cutting the anterior margin of the head with a

slightly inward curvature, leashing ihe frontal limb nearly half as wide as

the entire width of the base of the head ; thence directed gently inward,

with a slight curvature to the anterior angle of the eye, and, after passing

around the eye-tubercle is directed in a straight line to the posterior mar-

gin of the head, which it reaches at about two-thirds of the distance between

the glabella and outer margin of the cheek.

Eye distinct, slightly elevated, distinctly reniform, and about one-third

as long as the glabella and occipital ring.

Thorax considerably wider than long, distinctly trilobed, rather rapidly

tapering from the third or fourth segment posteriorly, and composed of

twelve segments. Axial lobe rather narrow and gradually tapering through-

out, scarcely equaling at its widest part one-fourth of the entire width of
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tlie thorax ; segments distinct, moderately elevated, slightly flattened, and,

on the older specimens, having obscure flattened tubercles at the outer

extremities ; lateral lobes convex, flattened on the inner half, and gradually

rounding on the outer portion, becoming flattened and slightly concave

Loward the free ends of the pleura. Pleura straight for nearly one-half

iheir length, beyond which they are directed backward with an increasing

curvature to the free ends ; fun-ows broad and deep, occupying nearly the

entire breadth of the pleura on the sti-aight portion, beyond which they are

narrowed, and become obsolete on the flattened part of the extremities.

Pygidium small, elliptical, the anterior and posterior margins nearly

equally rounded ; outer angles obtuse ; surface convex, strongly trilobed
;

axis not quite one-third of the entire width, prominently convex, and reach-

uig nearly to the posterior margin, marked by three rings exclusive of the

terminal ones ; lateral lobes depressed-convex, marked by tliree pairs of
«

furrows, which are curved backward, and become obsolete before reaching

the margin.

This species difiers from ConocepliaUtes {Conocoryphe) Kingii Meek in

its broader form, proportionally wider axis, and smaller pygidium ; in hav-

ing one less thoracic ring, a broader and less conical glabella; and in the

broader furrows of the pleura, as well as in several points of minor import-

ance. It also bears considerable resemblance to Loganellus Logani Devine

(Pal. Foss. Canada, vol. 1, pp. 200 and 201), but diifers conspicuously in the

proportionally larger cephalic shield, larger cheek-spines, and in wanting

the extended extremities of the pleura, as in that species.

Formation and locality.—^In dark-colored limestone of the Potsdam

group, on the west side of Pogonip Mountain, and near French Mine,

White Pine District, Nevada. Collected by Arnold Hague, esq.

GrEEICEPHALUS (LogANELrLUS-) KITIDUS 1). Sp.

Plate II, fiRS. 8-10.

Glabella pyramidal, squarely truncate in front; lateral margins nearly

straight; height above the occipital furrow less than the width at the base,

and the anterior end equal in width to the entire height, including the

occipital ring, separated from the fixed cheeks by well-defined, rather deep,
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dorsal furrows. Surface regularly convex, with a scai'cely perceptible

angularity along the median line, which is seen only by the reflection of

light from the surface; glabellar furrows nearly obsolete, or the posterior

pair visible only on the most critical examination. Occipital furrow nar-

row, and the ring distinct and rounded.

Fixed cheeks rather narrow, prominent at the eye, and rapidly declin-

ing in front, and more especially to the antero-lateral angles of the frontal

limb; ocular ridges distinct Frontal limb, including the narrow, elevated,

and rounded border, as long as the width of the anterior end of the glabella,

and strongly convex between the rim and glabella, from which point it

rapidly descends to the margin; very wide in front between the suture-

lines, and rapidly contracting to the eyes. Posterior lateral limbs triangu-

lar, their lateral extension greater than the width from the eye to the basal

border of the head. Eye-lobes small.

Facial sutures cutting the front margin considerably outside of the line

of the eye, the angles of the limb slightly rounded; from this point the line

is directed strongly inward to the eye, behind which it again passes outward

and downward to the posterior margin, making an angle of about thirty-five

degrees with the base of the head. Surface of the crust of the head smooth.

The pygidium associated with the glabellas in the same frag'ments of

rock is suborbicular or obscurely pentangular, slightly transverse; the

posterior margin regularly curved; junction of the anterior and posterior

lines forming obtuse angles; the anterior margin is also angular on the

shoulders. Axis small, convex, about two-thirds the length of the shield,

and marked by four annulations exclusive of the terminal ones; lateral lobes

flattened, broad, slightly convex on the inner half; anterior margin bordered

by a strong flattened rib, extending to the lateral angles; three other obscure

ribs mark the convex portion; border broad and flattened.

The species differs from any other herein described in the short, trun-

cate glabella, associated with the laterally-expanded frontal limb, and want

of glabellar furrows. There are none of the Wisconsin species which

approach it in the combination of these features. C. lowensis. is perhaps as

closely related as any, but the eyes are much larger, and the lateral limbs

very much longer and narrower. The pj^gidium has much the appearance
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of a Dihellocephalus ; but, as there is no other form of pygidium in the rock

containing the heads, it would seem to belong with them.

Formation and locality.—In limestone of the Potsdam group, at Eureka,

Nevada. Collected by Arnold Hague, esq.

'I
; Crepicephalus (Loganellus) granulosus n, sp.

Plate II, figs. 2-3.

Glabella and fixed cheeks when united having a quadrangular form,

with projecting posterior lateral limbs, giving to the whole a somewhat

pyramidal form, with a broadly-truncated summit.

Glabella short-conical, somewhat rapidly tapering in front of the

occipital furrow, and squarely truncate at the summit; height equal to the

width at the occipital furrow; surface depressed-convex, and marked by

three pairs of very oblique furrows, the posterior pair extending nearly

across and almost uniting in the middle with the occipital fuiTow; anterior

pair very short and faint, situated near the anterior angles of the glabella;

second pair intermediate in size and position.

Fixed cheeks about half as wide as the center of the glabella, very

prominent in the region of the eye, and rapidly declining anteriorly and

posteriorly from this point; palpebral lobes long and narrow, rather distinct

and prominent. Frontal limb nearly half as long as the glabella anterior

to the occipital furrow, rapidly declining forward, and bordered by a

thickened rounded rim, which is equal to one third of the entire length of

the limb; the space between the glabella and the marginal rim is strongly

convex. Posterior lateral limbs triangular, once and a half as long as high

;

ocular ridges existing in the form of an abrupt elevation, passing from the

front of the eye to the anterior furrow of the glabella; occipital furrow

•strongly marked on the lateral limb.

Facial suture passing in a direct line from the eye to the anterior

margin, and from behind the eye obliquely backward to the posterior

margin of the head, forming an angle of about thirty degrees to the

occipital line.

Surface of the crust densely covered by rather coarse granules or pus-

tules.
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This species approaches more nearly to ConocepJialites Slmmardi Hall

(16th Eept. State Cab., p. 154, pi. 1, fig. 7, and pi. 8, fig. 2) than to any

other described species, but differs very conspicuously in the greater breadth

of the front of the head between the facial sutures. No other parts of the

organism have been detected. Although the fragments of rock containing

the heads are filled with Trilobitic remains, there are none showing the

granulose surface corresponding to this one ; and, where the entire crust of

the head is so thickly covered with granules, it would seem natural to sup-

pose the other parts of the animal would be similarly marked.

Formation and locality.—In compact limestone of the Potsdam group at

Eureka, Nevada. Collected by J, E. Clayton, esq.

Crepicephalus (Loganellus) maculosus n. sp,

Plate II, figs. 24, 25, and 26?.

Glabella and fixed cheeks quadrangular; glabella rounded, conical, a little

higher than wide, and highly convex, prominent and gibbous along the

median line, marked by very oblique furrows, only two pairs of which show

upon the cast, except on critical examination, the anterior pair being very

obscure, and situated very near the anterior end of the glabella ; middle

pair more distinct, and situated at about the anterior third of the length

;

posterior pair commencing a little behind the middle of the length, at the

margin, and directed backward so as to unite with the occipital furrow just

before reaching the center of the glabella, separating the posterior glabel-

la,r lobes, which form triangular areas of large size; occipital furrow wide,

and ring distinct

Fixed cheeks nearly half as wide as the central diameter of the glabella,

moderately prominent in the middle near the eye-lobe, and gently declining

in front and posteriorly ; ocular ridges stronglj^ marked. Frontal limb

longer than the width of the fixed cheeks, strongly convex in front of the

glabella, and rapidly declining to the front margin, Avhich has been bordered

by a narrow rim, the form and extent of which has not been determined.

Lateral limbs unknown. Surface of the cast, except the glabella, which is

smooth, marked by distant elevated pustules of moderate size.

A movable cheek, associated in the same blocks, and possessing a simi-
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lar surface, is distinctly convex between the eye and the outer border, and

the latter rather broad and flattened, separated from the inner convex area

by an abrupt sinus, and terminating behind in a short, sharp, rounded

spine, and anteriorly the under surface is continued in a spiniform exten-

sion. The facial suture starting- from the front margin on a line with the

- eye passes in a nearly direct line to the eye, behind which it passes obliquely

with a sigmoid curve to the posterior line of the head, a little outside of the

center of the movable cheek, as seen on the latter.

Associated with the above specimens are several forms of pygidia, two

of which have the form and character of DikeUocephalus, while other two are

similar to forms associated with, and referred to heads of this kind in the

sandstones of Wisconsin. One of these is transversely elliptical, nearly

twice as wide as long, acutely pointed at the lateral angles ; the anterior

and posterior margins nearly equally curved, the posterior being a little

the most regularly arcuate. Axis narrow, and not more than two-thirds

the length of the shield, roundly pointed at the extremity, and marked by

five annulations, exclusive of the terminal ones ; lateral lobes broad and

flattened, very slightly convex on the inner half ; anterior border marked

by a comparatively strong and distinct lib, with two fainter, almost obsolete

ribs farther back ; margin wide and plain ; surface smooth.

This species differs from any other in the collection, and also from all

those from the Wisconsin localities, in the general form and pustulose sur-

face. Mr. Billings describes a species under the name of Bathyurus conicus,

from the calciferous formation at St. Timothy, on the Beauhamois Canal,

Canada, having a similarly-formed glabella and pustulose surface, but show-

ing no furrows on the glabella.

Formation and locality.—^In limestone of the Potsdam group, at Eureka,

Nevada. Collected by Arnold Hague, esq.

Ceepicephaltjs (Loganeixus) unisulcatus d. sp.

Plate 11, figs. 22-23.

Glabella and fixed cheeks united, elongate-quadrangular in form, the

entire length nearly one-third greater than the width between the suture-

lines on the anterior margin; sides very gently increasing in width to the

base of the posterior limbs.
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Glabella moderately tapering from the. base anteriorly, and squarely

truncate in front, the width of the anterior end equal to half of the entire

height; marked by a single pair of transverse furrows near the base, which

are united and deepest on the middle of the glabella, the outer extremities

having a slightly forward curvature. The second pair of furrows are very

faintly marked, and sometimes obsolete or only seen in the reflection of

light across the surface, oblique, and situated anterior to the middle of the

length of the glabella ; anterior furrows obsolete.

Fixed cheeks rather narroM', prominent at the eye-lobes, and rapidly

sloping anteriorly and posteriorly; separated from the glabella by very

sharp and distinct dorsal furrows. Frontal limb short, abruptly convex

between the anterior margin and the glabella, strongly arched upward in

the middle, and bordered by a narrow, thickened, rounded rim; ocular

ridges not observable; occipital furrows and ring distinct. Lateral limbs

not observed.

A pygidium associated in the same block is transversely broad, semi-

circular, or short paraboloid; nearly twice as wide as long, and margined

on the under side of the posterior border by a wide, considerably thickened,

recurved selvage. Axial lobe narrow, depressed-convex, and marked by

six annulations exclusive of the terminal ones; lateral lobes depressed-con-

vex; their anterior margin bordered by an elevated ridge, which extends

with increasing strength to near the outer angle; two other faint ribs can

be detected on each lobe.

The species somewhat closely resembles ConocepJialites SJiumardi Hall

(16th Kept. State Cab., p. 154, pi. 7, figs. 1 and 2, and pi. 8, fig. 32). It is,

however, proportionally wider in front between the suture-Hnes, the palpe-

bral lobes are smaller, and the furrows of the glabella less distinct. The

pygidium is also very similar, but proportionally longer, the axis stronger,

and the ribs of the lateral lobes much more distinct.

Formation and locality.—In limestone of the Potsdam group, at Eureka,

Nevada. Collected by J. E. Clayton, esq.
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^jp CftEPiCErHALUS 5^Lo©ANEl>LTJS) SIMULATOR n. Sp.

Plate II, figs. 16-18.

Head within the facial sutures quadrangular in form, exclusive of the

postero-lateral hmbs, slightly contracted in width in the region of the eyes.

Glabella narrowly conical, very gradually tapering from the base ante-

riorly, the sides nearly straight, and rather squarely truncate in front;

bordered by distinct, impressed, dorsal furrows; surface evenly convex

throughout, and marked by three pairs of faint, moderately oblique, trans-

verse furrows; the two anterior pairs not extending quite one-third of the

width of the glabella; third or posterior pair longer, but faintly marked,

their inner ends strongly recurved, almost separating the posterior glabellar

lobes; occipital furrow distinct; ring prominent and rounded.

Fixed cheeks of moderate width, prominent at the eye-lobes, and

rapidly declining in front and behind; ocular ridges faintly marked.

Frontal limb longer than the width of the fixed cheeks, bordered by a nar-

row, elevated rim, between which and the front of the glabella it is distinctly

convex, and the part immediately in front of the glabella more strongly

convex. Eye-lobes small. Posterior lateral limbs not known. Surface of

crust smooth.

Specimens of movable cheeks associated with the above, and corre-

sponding in character, are sornewhat triangular in form; margined by a

slightly-flattened, elevated border of moderate width, which is continued

in a long, rather slender spine at the posterior angle ; inner area of the

cheek convex and distinctly marked with radiating striae; inner angle

strongly notched for the proportionally large eye-lobe. Pygidium un-

known.

The species very closely resembles in form and characters the corre-

sponding parts of C. (X.) maculosus, but is somewhat shorter in proportion

to the width; the glabella is not rounded at the summit as in that species,

and the furrows are more distinctly marked and not so oblique, while the

surface does not possess the pustules characteristic of that one.

Formation and locality/.—In limestone of the Potsdam group, at Eureka,

Nevada. Collected by Arnold Hague, esq.
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CREPICEPnALITS (LOGANELLUS) ANYTUS n, sp. -^A

PlatB II, figs. 19-21.

Glabella and fixed clieeks, when united, irregularly quadrangular in

form, contracted at the eyes, and broadly spreading below by the projecting

postero-lateral limbs.

Glabella conical, moderately tapering anteriorly; the height and width

about equal, measuring from the occipital furrow, and the width of the

anterior end equaling two-thirds of the height; marked by three pairs of

transverse furrows, the posterior and middle ones distinct and strongly

recurved, situated at the first and second third of the length of the glabella;

anterior furrows small and faintly marked, rising from the antero-lateral

angles of the glabella and directed obliquely backward; occipital fuiTows

broad and well defined; ring distinct and moderately elevated.

Fixed cheeks about half as wide at the eyes as the width of the' ante-

rior end of the glabella, widening in front and rapidly expanding behind,

moderately elevated but not prominent; ocular ridges very strong, promi-

nent, and rounded; frontal limb as long as the width of the front of the

glabella, and rather rapidly sloping from the glabella to the anterior mar-

ginal rim, which is of moderate width, and rounded in the smaller specimens,

but becomes thin and somewhat projecting and angular in the center in

older individuals. A distinct angularity along the median line of the entire

head is a noticeable feature. Postero-lateral limbs triangular, their length

from the dorsal furrows about once and a half as great as their breadth at

base, the lovrer edge distinctly grooved by the occipital fuiTOws. Facial

sutures distant on the anterior margin of the head, and rapidly converging

to the eye, behind which they are directed obliquely backward to the

posterior border of the head, at an angle of about thirty-five degrees to the

occipital border, forming a slightly sigmoidal line.

Movable cheeks irregularly triangular, elongated in a postero-lateral

direction, and produced behind in form of a sharp, rather slender spine, one-

half as long as the cheek; central area convex, and strongly marked with

radiating stria?; border wide and flattened, or slightly rounded; ocular

sinus small.

Pygidium transversely elliptical, obtusely angular at the lateral extrem-
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ities; anterior and posterior margins subequal; the anterior margin iaving

the flattest curve. Axis narrow, two-thirds as long as the shield, and marked

by three annulations exclusive of the terminal ones; lateral lobes large,

concavo-convex, the margin being slightly recurved; border thin and entire;

four faintly-marked ribs may be counted on each side.

This species closely resembles C. (L.) simulator in the form of the

middle portions of the head, but is proportionally longer in front of the

eye, and this latter organ smaller than would be indicated by the sinus in

the cheek referred to that species, while the cheeks are more oblique and

longer in a postero-lateral direction. The parts here associated are the only

ones occurring in the specimens from the locality, and there can therefore

be no doubt of their correct reference to the one species.

Formation and locality.—In limestone of the Potsdam group, at Schell

Creek, Nevada. Collected by J. E. Clayton, esq.

CREPICEPHALUS (BATHYUKUS ?) AKGULATUS D. Sp.

PJate II, fig. 28.

Entire form unknown, the specimen consisting only of an imperfect

glabella and fixed cheeks united. The form of the fragment is somewhat

quadrangular, strongly angular in front, and constricted at the anterior

angle of the eye-lobe.

Glabella rounded-conical, narrowly rounded at the summit, strongly

and regularly convex on the surface, the height and width subequal, meas-

ured from the occipital furrow, entirely destitute of transverse furrows;

occipital ring narrow, moderately prominent, and having the appearance

of an obscure tubercle in the center. This feature may be deceptive.

Fixed cheeks narrow at the eyes; palpebral lobes small, obliquely

situated; postero-lateral limbs short, equilaterally triangular; continuation

of the occipital furrow faintly marked; frontal limb short in front of the

glabella, wide and extended at the sides and antero-lateral angles ; the width

between the facial sutures equaling the entire length of the head; anterior

margin thickened, distinctly angular in the middle, the sides sloping rapidly

to the suture-lines. Facial suture cutting the anterior margin a little outside

of a line with the outer angle of the eye, and directed with a gently convex
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curvature to the anterior angle of the ocular sinus; behind the eye, it is

directed obliquely outward to the posterior margin of the head at an angle

of about forty-five degrees. No indication of ocular ridges can be detected.

There is considerable doubt as to what genus this species should be

referred. It lacks many of the characters of CrepicepJialus and ConocepJialites,

and possesses neither glabellar fui-rows nor ocular ridges. The form of the

glabella corresponds with many of those referred to the genus Batliyurus

by its author, but it differs in the direction of the facial sutures; in this

latter feature, it corresponds with Loganellus Devine, but differs in the

absence of glabellar furrows. The projecting angular frontal margin is a

marked and distinguishing feature.

Formation and locality.—In the lowest beds of limestone, Potsdam

group, on the west side of Pogonip Mountain, White Pine, Nevada; asso-

ciated with Pterocephdlus laticeps. Collected by Arnold Hague, esq.

Genus PTEROCEPHALUS Roemer.

CONOCEPHALITES (PTEROCEPHALUS) LATICEPS H. Sp. <v/o

Plate II, figs. 4-7.

Entire form unknown; the remains consisting of dismembered and frag-

mentary parts imbedded in the rock together.

Glabella and fixed cheeks, when united, having a somewhat elongate-

quadrangular form, exclusive of the postero-lateral limbs; widest at the

front margin, and contracted in the region of the eyes; the greatest width

being one-fifth less than the entire length of the head. Glabella compara-

tively small, highly convex and subangular along the median line, regu-

larly tapering from the base, including the occipital ring, to the summit,

which is rather abruptly truncate; width at the occipital lobe more than

equaling three -fourths of the entire hsight, and the width across the anterior

lobe of the glabella equal to a little more than one-third of the height. The

glabella is divided by three pairs of strongly-marked transverse furrows,

which extend about one-third of the width of the glabella at their respective

points, and are slightly inclined backward at their inner ends, separating

the glabella into four pairs of distinct lobes, which decrease regularly in
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size from below upward. Occipital furrow narrow, not extending entirely

across the lobe; occipital ring narrow, flattened on the outer ends, and

marked by a node-like tubercle in the center.

Fixed cheeks broad in proportion to the size of the glabella; palpebral

lobes large, rapidly rising from the margin of the glabella to the border of

the eye; lateral limbs of moderate size, and, judging from the direction of

the sutural margin of the movable cheek, have been short, and rapidly slop-

ing, with an almost direct line, from the posterior angle of the eye to the

posterior border of the head. Frontal limb excessively expanded, and form-

ing about three-fifths of the entire length of the head, including the occipital

ring. From the front of the glabella, the surface rises gently for a distance

equal to the width of the anterior end of the glabella, and beyond is grace-

fully and gently concave to the anterior margin, where it has been bordered

by a double rim. The rising surface in front of the glabella is distinctly

marked by fine, irregular lines, or striae, radiating from the edge of Ihe gla-

bella. Ocular ridges well pronounced, rising from the sides of the anterior

lobe of the glabella, and passing with a slight upward curvature to the ante-

rior angle of the eye-lobes. Eyes not observed.

Movable cheeks very large and wide, irregularly triangular in outline,

the posterior angle projecting backward in the form of a broad, short, flat-

tened spine; outer margin gently arcuate; anterior margin, forming the

facial suture, slightly concave to near the eye, where it becomes slightly

recurved.' Ocular sinus large. Surface of the cheek gently concave from

the eye to the outer border, and marked by a low, rounded ridge parallel

to the margin at a little more than one-third of the entire width from the

eye. Continuation of the occipital furrow very faintly marked. Upper sur-

face of the cheek marked by fine, closely-arranged, irregular striae, nearly

parallel with the margin. Under surface more strongly and distantly striated.

Thorax known only by a part of a single articulation, associated with

the other parts in the same fragment of rock. The fragment consists of a

right pleura, and is of moderate width, with parallel margins slightly recurved

throughout its length, and more abruptly near the free extremity. The

surface is characterized by a very broad, shallow furroAV, occupying nearly

the entire width, and becoming obsolete near the end of the rib. The ante-
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rlor margin is elevated, forming a narrow, sliarply-rounded ridge, gradually

widening toward the outer end. The upper surface bears no markings

whatever, while the under side is marked by strong obliquely vertical striss.

The pygidium associated with the other parts is transversely elliptical,

almost one-third wider than long; the anterior and posterior margins nearly

equally rounded, and the lateral extremities-, or sides, somewhat subangular

at the junction of the two lines; the posterior margin deeply and angularly

notched in the middle. Axial lobe small, about one-half as long as the shield,

elevated and subangular along the median line, and obscurely pointed behind;

marked by seven low, rounded rings, exclusive of the terminal ones. Lateral

lobes large, concavo-convex, rather rapidly declining on the inner half, and

slightly recurving to the margin ; marked by five broad, rather indistinct

ribs, exclusive of the anterior articulating projection, which become obsolete

near the middle of the lobe.

The species is peculiar in its broad, expanded cephalic shield and rapidly-

tapering conical glabella; in these respects differing from all other forms

with which it is associated, as well as all of those from the Wisconsin beds

of this age, to so great an extent that there is not the least danger of mis-

taking it. In the broadly-expanded cheek and frontal limb, it resembles

some forms of Dikellocephahis, as well as in the form of the pygidium; but

the glabella is so very different that it at once distinguishes it, although so

closely allied to that genus in other respects.

It closely resembles Fteroce^pJialus Sancti-sabm Roemer, from the same

position in Texas (see Kreid. von Texas, plate xi, fig. 1, p. 93), but differs

specifically in many and important features.

Formation and locality.—In the lowest limestones seen on the west side

of Pogonip Mountain, White Pine, Nevada; age of the Potsdam group. Col-

lected by Arnold Hague, esq.

Gyenus PTYCHASPIS Hall.

FTYCnAEFfg PUSULOSA n. sp.
^ ^^

Plate II, fig. 27.

Entire form unknown. Glabella and fixed cheeks united, irregularly

quadrangular in form, slightly angular in front, the margin declining on
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each side of the middle. Glabella strongly convex, subangular along the

central line ; broadly conical in outline, and rounded-truncate in front ; the

length from the occipital furrow a very little exceeding the greatest width

at base ; marked by two pairs of transverse furrows, which divide it into

three nearly equal parts on the margin, and are directed very obliquely

backward for their entire length, reaching two- thirds of the distance between

the margin and the median line. Occipital furrows broad, well defined

;

occipital ring rather strong.

Fixed cheek wide, separated from the glabella by an indistinctly

defined furrow; ocular ridge strong, rising from the upper lateral angles

of the glabella, and passing with but little curvature to the anterior angle of

the eye. Front border of the head of moderate width ; marginal rim thick-

ened and cord-like, separated from the inner portion by a deeply-marked

furrow, within which the surface rises abruptly to the edge of the narrow

anterior furrow bordering the glabella. Posterior lateral limbs unknown.

Surface of the fixed cheeks and frontal limb marked with strong, scat-

tered granules or pustules. The surface of the glabella may have been

marked with similar pustules, but has been somewhat injured by weather-

ing, so that none show in its present condition.

The species somewhat closely resembles Ptychaspis Miniscaensis Owen's

sp., from the Mississippi Valley, in the form of the glabella and the furrows

marking the same, but difi'ers in the wider fixed cheeks and the form of the

anterior border, so far as that one is known, as well as in the pustulose

surface. No other parts of the organism have been detected than those

here described.

Formation and locality.—In the lowest layers of limestone seen, on the

west side of Pogonip Mountain, White Pine District, Nevada; of the age

of the Potsdam sandstone. Collected by Arnold Hague, esq.

Genus CHARIOCEPHALUS Hall.

Chakiocephalus tumifrons u. sp.

Plate II, figs. 38-39.

Glabella large, prominent, and cylindrical, nearly as wide as long,

strongly rounded and protuberant in front, projecting beyond the rim of the
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head fully one-fourth of its entire length, including the occipital ring, in a

rounded, tumid boss ; marked by two transverse furrows anterior to the

occipital ring, the anterior one rudimentary and dii'ected forward, visible

only on the sides of the glabella
;
posterior furrows strong and deep, but nar-

row, extending entirely across the glabella in equal strength and nearly in

a direct line, situated a little in front of the middle of the entire length of

the head; occipital furrow a little stronger than the posterior glabellar

furrow, directed slightly forward in the middle. Occipital ring wide and

flattened, about of the same dimensions as the space between the occipital

furrow and the posterior glabellar furrow.

Fixed cheeks trapezoidal, strong, and broad, inflated and tumid between

the eye and the glabella, so as to overhang the eye and the suture-line.

Frontal limb very short, and abruptly bent downward. Posterior lateral

limbs short-triangular, nearly vertical outside of the line of the eye

;

occipital furrow deep, and the ring narrow; ocular sinus very small, situ-

ated on a line with the occipital furrow of the glabella.

Facial suture cutting the anterior margin of the head a little outside

of the line of the glabella, and almost immediately deflected outward with

a strong convex curvature to the ocular sinus, behind which it is dii'ected

to the posterior border at an angle of about forty-five degrees to the axis.

Surface of the crust smooth, so far as can be determined from the

specimens.

The species will be easily recognized by the highly convex and cylin-

drical glabella, which projects far in advance of the frontal border of the

head.

Formation and locality.—In the lowest limestone beds on the west side

of Pogonip Mountain, White Pine District, Nevada, of the age of the Pots-

dam group ; associated with Conocephalites {BiJcellocephalus) laticeps, JBathy-

urus f angulatus, &c. Collected by Arnold Hague, esq.

Genus DIKELLOCEPHALUS Owen.

Associated with the preceding species from the Eureka beds of the

Potsdam group are two forms of pygidia, so unlike anything positively

known to belong to species with conical or slipper-shaped glabellas, that it

15 P E
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seems unnatural to thus refer them. On the other hand, they so closely

resemble the corresponding- parts of the genus Bikellocepltalus from the sand-

stone of the Mississippi Valley, that it has been deemed safer to refer them

to that genus, although no other parts recognized as belonging to the genus

have been observed. It is even more than probable, however, that, on

examining a larger collection of material from this locality, other parts of

the organisms will be found justifying this reference, as there are many

fragmentary portions ofundetermined species in thefew blocks now before us.

DiKELLOCEPHALUS BILOBATUS D. Sp.

Plate II, fig. 36.

Pygidium transverse, irregularly oval, rather straight on the anterior

border, rounded and deeply bilobed on the posterior margin by a sharply

angular constriction of the posterior border on the median line, extending

to the extremity of the axial lobe; marginal lobes rounded on their pos-

terior extremities. Axis comparatively small, moderately convex, marked

by six or seven transverse rings, exclusive of the terminal ones. Lateral

lobes broad, rounded behind, and wing-like, slightly convex on the under

surface, and recurved toward the border; marked by four ribs on each side,

which appear to have been obscurely divided, and do not extend to the

margin of the shield. On the under surface, the posterior border is inflected^

forming a very wide inner rim, or lining, occupying nearly one-half the area

of the lateral lobes. Surface apparently smooth.

The deeply bilobed character of the posterior border is a marked and

distinguishing feature.

Formation and locality.—In limestone of the Potsdam group, in the Eureka

District, Nevada. Collected by Arnold Hague, esq.

DiKELLOCEPHALUS MULTICINCTUS n. Sp.

Plate II, fig. 37.

Pygidium somewhat triangular in general form, or, considering the

anterior border as consisting of two sides, would be somewhat trapezoidal

;

front margin arcuate, a little angular on the shoulders, and more rapidly

declining toward the outer extremities ; the entire front nearly semicircular;

posterior margin extended in the direction of the median line, and present-

ing the appearance of having been digitate on the lateral borders. This
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feature may have been wrongly interpreted, as the specimen is mutilated

and somewhat obscure. Axial lobe- narrow and moderately elevated ; less

than two-thirds of the entire length of the shield; marked by ten very short

annulations, exclusive of the terminal ones. Lateral lobes moderately con-

vex in the middle and becoming flattened toward the margin ; marked by

five simple, faint ribs on each side, exclusive of the anterior one, which is

also the most prominent and angular. The posterior border has the appear-

ance of having been produced at the extremity into a broad, flattened, tri-

angular process, or spine ; and judging from another individual, apparently

of the same species, has had two other points or digitations on each side,

one at the lateral angle and the other just below, leaving a deep, broad

sinus between it and the central point.

The specimen has some resemblance to small convex examples of B.

Minnesotensis Owen, but differs in the more arcuate anterior border, extended

posterior extremity, and greater number of rings on the axis. From D.

Pepinensis Owen, it differs in the stronger axis, more numerous rings, sim-

ple ribs of the lateral lobes, and in the form of the posterior lateral margins.

Formation and locality.—In limestone of the Potsdam group, in the

Eureka District, Nevada. Collected by Arnold Hague, esq,

DlKELLOCEPHALUS FLABBLLIPER n. Sp. <?^

Plate II, figs. 29-30.

A small pygidium occurring in a fragment of dark-colored limestone,

associated with those containing Conocephalites laticeps, Bathyurus fangulatus,

and Chariocephalus tumifrons, but probably from a different layer, judging

from the lithological characters of the specimens, has a character so marked

and peculiar that it has been deemed worthy of notice. The specimen pos-

sesses the following characters

:

Pygidium transversely semicircular, the length and width being as

three to seven ; front margin slightly arcuate to near the outer extremities,

where it curves somewhat abruptly backward to the point of the first digi-

tation. Posterior margin digitate, having three points on each side, and a

central one ; digitations broad and obtuse, the middle one on each side the

largest. Axial lobe of moderate strength, highly convex, faintly subangular
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along the median line, reaching two-thirds of the entire length of the shield;

obtusely pointed at the extremity, and marked by five transverse rings,

exclusive of the terminal ones, which gradually decrease in size poste-

riorly. Lateral lobes moderately elevated and convex on the inner half,

becoming concave or flattened toward the edge ; marked by four elevated,

angular ribs on each side, including the one submarginal to the anterior

border, with broad, shallow, depressed areas between them. The ribs rise

from the margin of the axial lobe, and reach the border of the shield at the

angles of the marginal sinuosities, most strongly marked near the axis, and

becoming nearly obsolete toward the outer border. Surface of the crust

apparently smooth.

The specimen is remarkable for the simple ribs of the lateral lobes,

and for the digitation of the margin. In these respects, it differs very

materially from any Trilobite hitherto described from the Potsdam group;

and it is possible that it may have come from a somewhat higher position

at the same locality than the other specimens with which it is placed.

Formation and locality.—In dark crystalline limestone of the Potsdam

group, on the west side of Pogonip Mountain, White Pine District, and in

the Eureka District, Nevada. Collected by Arnold Hague, esq.

Genus AONOSTUS Brongniart.

Agnostus communis n. sp.

Plate I, figs. 28-29.

Cephalic shield subparaboloid, wider than long, the respective diameters

being as six and seven. Surface strongly convex and distinctly trilobed.

Glabella nearly equaling one-third of the width of the shield, more promi-

nent than the lateral lobes, and separated from them by distinct dorsal fur-

rows, three-fourths as long as the entire length of the head, broadest at base

and gradually narrowing for two-thirds of the length, beyond which point

it is more abruptly narrowed or obtusely pointed; anterior third separated

from the part behind by a faint, scarcely perceptibly impressed, transverse

line. Central portion of the glabella marked by a distinct elongated and

angular tubercle. Right and left lateral lobes, or sides of the head, sepa-

rated in front of the glabella by a narrow furrow, which is a continuation
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of the dorsal furrows, and reaches to the anterior border. Small triangular

occipital nodes are situated one on each side at the base of the glabella.

Entire shield margined by a flattened border of moderate width. Thoracic

segments unknown.

The caudal shield associated with the above in the same fragments of

rock, and in equal numbers, is shorter in proportion to its width, being more

regularly rounded, and is margined by a similar flattened border, which is

projected in form of a short, spine-like process on each side, about two-

thirds of the length from the anterior border. Surface strongly convex and

trilobate in the anterior half, the dorsal furrows being directed gently inward

for half their length, and then suddenly deflected outward with a slight

curvature, becoming obsolete a little b(^hind the middle of the length. An

elongated, angular node marks the axial lobe near its anterior margin. Sur-

face of both shields smooth under an ordinary magnifying power. Length

of the larger specimens about one-seventh of an inch.

Formation and locality.—In blackish limestone of the Potsdam group.

White Pine. Collected by A. J. Brown, esq.

AaNOSTUs Neon n. sp.

Plate I, figs. 26-27.

Cephalic shield short, subparaboloid, three-fourths as long as wide,

highly convex; sides nearly straight for half its length from the base, and

gradually rounding in front; anterior margin broadly rounded, being almost

straight in the middle. Glabella rather more than two-thirds the length of

the shield, and less than one-third as wide at its base, conical throughout,

more rapidly tapering near the anterior end; anterior third distinctly sepa-

rated by a transverse furrow. Dorsal furrows well marked, scarcely con-

tinued in front of the glabella; occipital nodes large, rounded-triangular.

Lateral lobes of the head convex, margined in front and on the sides to just

behind the middle of the length by a narrow, flattened border, which

graduall}^ becomes obsolete before reaching the posterior line of the head.

Thoracic segments unknown.

Caudal shield of similar form to the cephalic shield, but entirely mar-

gined by a flattened border of nearly twice the width of that of the head,

#
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and much wider posteriorly than on the sides, produced into spine-hke

projections at the lateral angles. Axial lobe distinct, strongly marked, more

than one-third as wide as the entire shield; posterior division, or lobe, broader,

rounded; anterior division short; annulation well marked; a longitudinally

angular node marks the middle of the axis, extending from the anterior to

the posterior division, across the furrow which marks their limits.

This species differs from the A. communis in the shorter form of the

cephalic shield, and proportionally longer caudal shield, both being equal in

this species, while in that one the cephalic shield is much the longest. It

also differs in the wider border of the caudal shield and in the absence of a

node on the glabella. The caudal shield is precisely similar to that of A.

Josepha of the Wisconsin sandstone of similar age, except in the spine-like

processes of the lateral angles. The cephalic shield, however, is entirely

different.

Formation and locality.—In limestone of the Potsdam group, at Eureka,

Nevada. Collected by Arnold Hague, esq.

Agnostus pkolongus n. sp.

Plate I, figB. 30-31.

Cephalic shield elongate, or very high dome-shaped in outline; sides

straight, or nearly straight, for more than one-half the length, above which

the margin, including the anterior border, is regularly and beautifully

rounded. Surface low or depressed-convex in front and gradually rising to

near the occipital border, where it becomes low-tumid
;
glabella not visible

except under a strong magnifying power, and by the reflection of light

across the surface, when the outline of a conical form, with triangular occi-

pital nodes, may with difficulty be detected. The shield is margined by a

narrow, somewhat rounded rim, which gradually fades out toward the

postero-lateral angles. Thoracic segments unknown.

The caudal shield associated with the head is much shorter in propor-

tion to the width. The form is much like that of a cephalic shield, and it

is with some hesitation that we have associated it with the above. Its

shortness, however, and the want of occipital nodes, together with the
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absence of all otber forms in the same block, has determined us in so doing.

The axial lobe forms more than one-third the width of the shield, is short

and rounded obconical; marked by a node at its upper end, and divided

across by a doubly-curved transverse furrow near the lower end. Dorsal

furrows distinct, and continued as a median furrow from the end of the axial

lobe to the posterior margin. Posterior border emarginate and surrounded

by a flattened rim

Formation and locality.—In limestones of the Potsdam group, at Eureka,

Nevada. Collected by Arnold Hague, esq.

Agnostus tumidosus n. sp.
y

Plate I, fig. 32.

Cephalic shield highly dome-shaped in outline, very slightly contracted

near the occipital border, very convex, and margined by a narrow, flattened

border. Dorsal furrows very distinct, not continued in front beyond the

glabella. Glabella proportionally small, less than two-thirds as long as the

head, distinctly conical in form and very highly convex, especially tumid

in the lower part; the central tubercle marked near its edge by a very slight,

depressed line, which presents the appearance of a border surrounding it.

Anterior lobe forming a little more than one-fourth of the length of the

glabella; the furrow separating it from the principal lobe very distinct.

Occipital nodes very small, triangular, and distinctly modifying the base of

the glabella on each side. Thoracic segments and caudal shield unknown.

The specimen above described is so entirely distinct and well marked

that we have no hesitation in giving it as a species, although it is as yet

the only individual specimen noticed. The highly dome-shaped outline,

literally horseshoe-shaped, is peculiar, which, together with the form and

markings of the glabella, cannot fail to distinguish it from all others.

Formation and locality.—In limestones of the Potsdam group, at Eureka,

Nevada. Collected by Arnold Hague, esq.
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FOSSILS OF THE LOWER SILURIAN.

BRAOHIOPODA,

Genus LINGULEPIS Hall

LiNGULEPis Ella n. sp.

Plate I, fig. 8.

Shell below the medium size. Dorsal valve subcircular or oblate, the

width slightly exceeding the length; the beak perceptibly projecting beyond

the general contour of the shell, but very obtuse and slightly truncate;

sides and base rounded, the latter more broadly curved. Surface of the

valve depressed-convex, a little the most prominent on the umbone ; marked

by fine irregular concentric lines of growth on the upper part, becoming

more strongly marked and finally quite lamellose toward the margin of the

valve. A few very indistinct, radiating lilies may be seen near the beak

by the aid of a strong magnifier. Ventral valve unknown. Shell-sub-

stance phosphatic.

There may be some doubt as to the true relations of this shell. The

broadly oblate form would be an objection to considering it as a true

Lingula, while the truncation of the beak of the dorsal valve would accord

more nearly with what is known of some forms of Lingulepis. It is possible

it may prove to be a Lingulella, but, in the absence of the ventral valve, it

cannot be satisfactorily determined. It differs from most known species

very perceptibly in the oblate form of the valve.

Formation and locality.—In greenish argillaceous shales of the age of

the Quebec group, in the canon above Call's Fort, north of Box Elder

Canon, Wahsatch Eange, Utah. Collected by S. F. Emmons, esq.

Genus ORTHIS Dalman.

Orthis Pogonipbnsis n. sp.

Plate I, figs. 9-10.

Shell quite small, seldom exceeding a third of an inch in width, and

usually much less; paraboloid in form below the hinge-line, but somewhat
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variable in proportion; beak obtuse, and ratber prominent; the cardinal

margins sloping rapidly to the extremities of the hinge. Area not observed,

but, judging from the prominent beak, it must be rather high and but slightly

arcuate; hinge-extremities angular, or slightly rounded. Surface of the

valves strongly convex and marked by extremely fine striae, which become

a little coarser toward the margins of the shell. Interior unknown.

The species has much the general form of 0. costalis Hall of the New
York Chazy limestone, but the striae differ greatly in their extreme fineness.

It also somewhat resembles 0. Electra Billings (Pal. Foss. Canada, vol. 1,"

p. '<9, fig. 72), but is not so broad, and the valves are more convex, and

beak more prominent. The shells occur in a coarsely granular and highly

crystalline limestone, and become more or less exfoliated in separating from

the matrix, so that the external features are not perfectly recognized. The

examples used are all separated valves, partially imbedded in the rock, so

that the hinge-features are not fully revealed. Those figured would seem

to be dorsal and ventral, and, if so, the dorsal is much less convex than the

ventral.

Formation and locality.—In limestone of the age of the Chazy of New
York, Pogonip Mountain, White Pine District, Nevada. Collected by A.

J. Brown, esq.

Genus STROPHOMENA Eafinesque.

Strophomena ISTemea n. sp.

Plate I, fig. 15.

Among the specimens received from the gray granular limestones of

the Pogonip Mountain, there is a small Strophomenoid shell, which is some-

what semi-oval in outline, about two-thirds as high as wide; the hinge-line

nearly straight and not quite as long as the width of the shell below; the

cardinal angles are slightly rounded; and the lateral margins and basal line

almost regularly curved, forming a little more than half of a circle. The

surface of the ventral (?) valve is regularly and evenly convex longitudi-

nally and laterally, but not highly rounded, and marked by rather fine,

even, and somewhat sharp radiating striae. The dorsal valve and interior of

the shell have not been seen.
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The species presents much the appearance of a Chonetes in its regularly

rounded valve, even striae, and general characters, but shows no appearance

of spines on the hinge-line. We know of no species of this or any allied

genus from rocks of a similar age having a very close resemblance to this one.

Formation and locality.—In the granular limestones of the age of the

Quebec group, Pogonip Mountain, west side, White Pine District. Col-

lected by A. J. Brown, esq.

Genus PORAMBONITES Pander.

POKAMBONITES OBSCURUS n. Sp.

Plate I, fig. 16.

Shell of moderate size; irregularly transversely oval in form; a little

angular toward the beak, and broadly emarginate in front. Ventral valve

flattened-convex on the middle of the shell ; more sharply rounded near the

lateral margins, and strongly bent upward in front in the form of a broad

linguiform extension, which is rounded on the end, two-thirds as long as

wide, and distinctly concave on the exterior, forming an emargination in

the front of the valve; beak very obtuse, short, and but little curved.

Dorsal valve unknown, but, judging from the elevation of the front exten-

sion of the ventral valve, it must have been quite rotund.

The surface of the shell is mostly exfoliated; but near the front a por-

tion is partially preserved, and shows what appears to have been punctate

lines, or striae, though they are obscure and unsatisfactory. A number of

concentric lines of growth are clearly distinguishable. The beak of the

specimen, where the shell has been removed, shows the two diverging

lamellae which characterize the genus Poramhonites. The specimen is quite

imperfect, but interesting as representing a genus so seldom recognized in

this country.

Formation and locality.—In dark grayish crystalline Hmestone of the

age of the Quebec group, Pogonip Mountain. Collected by A. J.

Brown, esq.
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GASTEROPODA.

Genus RAPHISTOMA Hall.

EHAPHISTOMA acuta I). S^).

Plate I, tigs. 20-22.

Shell small to medium size, lenticular in form, and sharply acute on

the periphery; volutions three to three and a half, moderately increasing in

size with the growth of the shell; suture close. Upper surface of the volu-

tions less convex than the lower, very slightly rounded below the suture-

line, and a little concave just within the margin, giving an acutely angular

edge. Lower surface of the volution once and a half as deep as the upper

part, measuring from the angle ; subangular or sharply rounded at the edge

of the umbilicus, which is nearly one-third as wide as the entire diameter

of the shell, showing all of the inner whorls when free from rock. Aperture

triangular, wider than high, acute on the outer edge, the widest part being

above the middle. Surface of the shell not observed, the specimens being

either internal casts or having partially-exfoliated surfaces.

The species bears considerable resemblance to B. lenticularis Sow.

from the Trenton limestone, but is more depressed, and the volutions are

more angular on the lower side. In this latter feature, it corresponds more

nearly with the forms of the genus, occurring in the Chazy and Calciferous

formations than with those from the Trenton group, and bears a striking

resemblance to some forms of E. staminea Hall, but has probably not had

the strong surface-markings of that species. It differs from Euomplialus f

rotuliformis and E. 9 trocMscus Meek in having a smaller number and more

rapidly-increasing volutions.

Formation and locality.—In limestone of Lower Silurian age, probably

Chazy, at Ute Peak, Wahsatch Range, Utah. Collected by Arnold Hague,

esq.

Genus MACLUREA Lesueur.

Maclurea minhma n. sp.

Plate I, figs. 17-19.

Shell quite small, subdiscoidal, the largest individuals not measuring

more than four-tenths of an inch in their greatest diameter. Spire depressed,
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as in the typical species of the genus, and appearing- as an umbilicus on a

sinistral shell, the depression rather narrow and abrupt; under side flattened,

without any depression or umbilicus. Volutions about two in number,

somewhat rapidly increasing in size with the increased grow^th of the shell;

flattened on the lower surface for more than one-half their diameter, but

very evenly and regularly rounded above; periphery rounded, a little less

so below than above the middle; aperture semi-ovate, or having the form

of a circle, with the lower third truncated. Surface of the shell not

observed.

The specimens of this species which have been observed are all internal

casts, and occurin a coarsely crystalline and quite friable limestone. The sub-

stance of the shell has been quite thick, and, being also coarsely crystalline,

crumbles at once on attempting to remove the specimens from the surround-

ing rock, so that the surface-characters of the shell cannot be obtained.

The generic features of the specimens are so obvious that there can be no

doubt whatever of their right reference to Maclurea; and their small size,

together with the rounded upper surface of the volutions, which do not

show the least tendency to become angular at the edge of the spiral

depression or cavity, but is evenly and regularly rounded on the inner as

well as on the outer side, will serve, we think, to distinguish it from all

other described species of the genus.

Formation and locality.—In limestone, probably of the age of the Chazy

limestone of New York, at Ute Peak, Wahsatch Range, Utah. Collected by

Arnold Hague.

Genus FUSISPIRA Hall.

FUSISPIRA COMPAOTA U. Sp.

Plate I, fig. 25.

Shell elongate, turreted; spire elevated, forming considerably more

than half, probably two-thirds, of the entire length of the shell; composed

of six or more short, compact, rather rapidly-increasing volutions, which

are strongly rounded on the surface, and less than half as high as their

diameter. Aperture not definitely determined, but apparently elongated,

and probably attenuate below, judging from what can be seen of the lower
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part of the last volution on the specimen examined. No surface-markings

can be detected.

The specimen is quite imperfect, and is only given on account of its

low geological horizon; the most of the species hitherto recognized being

from the Trenton or Hudson River groups. The species differs from all

others of the genus yet described in the short compact volutions.

Formation and locality.—In the granular limestones, Pogonip Mountain,

west side, White Pine District, Nevada; of the age of the Quebec group.

Collected by A. J. Brown, esq.

Genus CYRTOLITES Conrad.

Cyrtolites sinuatus u. sp.

Plate I, figs. 23-24.

Shell small, laterally compressed; composed of about one and a half

to two volutions, which are closely coiled, but not embracing. Volutions

acutely triangular; the dorso-ventral diameter about one-half greater than

the lateral diameter; sides of the outer one marked by a broad, shallow

depression or sinus a little within the margin, between which and the

umbilicus the surface is rounded. Umbilicus broad, exposing the inner

volutions; the sides abrupt or nearly vertical except on the edge, which is

shghtly rounded. Surface of the shell unknown.

The species is characterized by the vertical margins of the umbilicus,

and the broad, shallow, depressed sinus of the outer half of the volution,

giving a somewhat concavo-convex curvature to the surface between the

umbilicus and the outer edge, or keel. In this respect, it differs from all

other species with which we are acquainted.

Formation and locality.—In the granular limestone, on the west side of

Pogonip Mountain, White Pine District, Nevada. Collected by A. J.

Brown, esq.

CEUSTAOEA.

Genus CONOCEPHALITES Zenker.

CONOCEPHiXITES SUSCORONATUS n. Sp.

Plate II, fig. I.

Glabella short, conical, with straight lateral margins, regularly con-

9^
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verging from the base upward to the rather squarely truncated summit;

height above the occipital furrow scarcely exceeding the breadth of the base,

and the width at the summit equal to about two-thirds of the height; marked

by three pairs of very oblique, subequally distant, and moderately distinct

transverse furrows. Occipital furrow narrow and well marked; ring distinct,

widest and somewhat pointed on the center of the posterior margin.

Fixed cheeks wide, separated from the glabella by distinct dorsal fur-

rows, prominent and rounded between the glabella and eye-lobe, almost

equaling the convexity of the glabella; ocular ridges slender and curved.

Frontal limb wide and concave, destitute of a thickened marginal rim, as

long as the glabella, and obscurely trilobed from an extension of the dorsal

furrows, forming a convex, boss-like area in front of the glabella, which is

divided transversely by a double depressed line, or narrow fillet, midway of

the limb and parallel with the anterior margin of the head. Eye-lobes

about half as long as the glabella, obliquely situated, and separated from

the fixed cheek by a deeply-depressed ocular sinus.

Facial suture cutting the anterior border on a line with the front angle

of the eye, which it reaches by a broad, convex curvature, giving rounded

lateral margins to the frontal limb
;
posterior to the eye, it is directed out-

- ward; the actual course not determined. Posterior lateral limbs not seen.

Surface of the crust in front of the glabella strongly striated.

The species is only known by the glabella and fixed cheeks. The

specimens are all minute, but . readily recognized by the peculiar formed

boss in front of the glabella.

Formation and locality.—lii limestone of the age of the Quebec group,

at the base of Ute Peak, Wahsatch Eange, Utah. Collected by Arnold

Hague, esq.

-S4^ 0^-^- Genus CREPICEPHALUS Owen? = LOGANELLUS Devine.

CEEPICEPHALUS ? (LOGANELLUS) QUADRANS U. Sp.

Plate II, figs. 11-13.

Form of entire, body unknown. Glabellg?, and fixed cheeks together

broadly quadrangular, about four-fifths as high as wide, and quite uniform
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in many individuals, very depressed-convex, or quite flattened, as occurring

on the surface of the shale in which they are imbedded; glabella distinctly

conical, moderately tapering above the occipital furrow, and broadly

rounded in front; marked by three pairs of distinct transverse furrows, which

are directed obhquely backward from their outer ends; the posterior pair

almost or quite meeting in the middle, the others shorter, and situated at

almost equal distances from each other. Occipital furrow well marked,

proportionally wide and shallow; occipital ring narrow, not well defined.

Fixed cheeks very broad, nearly two-thirds as wide as the glabella,

depressed-convex; frontal limb short, the border and inner part of nearly

the same width; sides of the limb in front, wide, and slightly rounded at the

antero-lateral angles; posterior limb wide at its junction with the glabella,

and rapidly narrowing outward, being about once and a half as long as its

greatest width; ocular ridges slender, but very distinct; rising from the

anterior angle of the eye and uniting with the glabella near the anterior

furrow, forming a slightly curved line parallel with the marginal furrow of

the head.

Facial sutures directed inward from the anterior margin of the head to

the eye-lobe, behind which they are directed outward and backward to the

posterior margin of the head, at an angle of about forty degrees to the

occipital line.

A form of movable cheek found associated in considerable numbers

with the glabellas, and corresponding in size and character, is narrowly

ti'iangular, the posterior extremity terminating in a short, blunt spine,

slightly curved; inner angle strongly notched for the reception of the eye-

lobe, and the outer margin bordered by a thickened, rounded rim, which

gradually increases in width to the base of the spine. The facial suture

corresponds to the margin of the fixed cheek above described, and, on the

under side, the anterior border is prolonged in the form of an acute process,

to extend along the anterior border of the frontal Hmb.

The pygidium associated with the above specimens is minute, trans-

versely subelHptical in form, most strongly rounded on the front border,

with a wide axis terminating obtusely a Httle within the^ posterior margin.

The axis is marked by five rings, exclusive of the terminal ones. Lateral
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lobes convex, marked by three or four divided ribs, exclusive of tbe anterior

single one.

Surface of the head and cheeks marked by fine anastomosing lines,

radiating from the eye and front of the glabella.

Formation and locality.—In dark greenish, thinly-laminated shales of

the Quebec group, in canon above Call's Fort, Wahsatch Range, Utah. Col-

lected by S. F. Emmons, esq.

Genus DIKELLOCEPHALUS Owen.

V| " DIKELLOCEPHALUS QUADRICEPS U. sp.

Plate I, figs. 37-40.

Glabella and fixed cheeks united, quadrangular in form, with a regu-

larly and symmetrically arcuate front margin. Glabella elongate quad-

rangular, a little expanded and rounded in front, three-fourths as wide across

the middle as the length above the occipital furrow, very gibbous or some-

what inflated; marked by three pairs of transverse furrows, which extend

about three-fourths of the distance to the center, not in the least oblique, and

so faint as to be detected only on the closest examination, or by the reflec-

tion of light along the surface; occipital furrow very distinct; ring strong

and robust, supporting a strong, thickened spine of undetermined length on

the posterior margin. The base of the spine is broad, and the spine directed

backward and upward.

Fixed cheeks of moderate size, strongly convex, a little more than one-

third as wide at the eye as the width of the glabella, and rapidly declining

to the antero-lateral angles. Eye-lobes small, situated rather behind the

middle of the length of the head; ocular ridges distinct, strongly directed

forward in their passage from the eye to the glabella. Frontal limb very

short, not extending beyond the frontal margin of the glabella, and strongly

curving backward to the point of intersection with the facial sutures.

Facial sutures commencing at the anterior margin on a line with the

inner angle of the eye-lobe, and running directly back to the eye in a

straight line; behind the eye, the direction is outward, but its exact course

has not been ascertained. Lateral limb not observed.

A pygidium associated with the glabella is paraboloid in form, and
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surrounded on the margins by twelve short, rather strong spines, the four

on the posterior margin being shorter than the others. Axis narrow, highly

convex, two-thirds as long as the shield, and marked by four rings, exclu-

sive of the terminal ones. Lateral lobes broad, convex, and marked by four

low, rounded ribs, the anterior one much narrower than the others; each of

the four ribs terminating in one of the lateral spines.

There can be no doubt that the above-described pygidium belongs

to the same species with the associated glabella, as they are both equally

abundant, and are the only trilobitic remains brought from the localityj

except those of Conocephalites subcoronatus. The glabella is enlarged to

three diameters in the figure, Avhile the pygidium is given natural size, but

is one of the largest individuals seen; while there are fragments of glabellas

in the rock fully twice the size of the specimen figured. The species bears

a very close resemblance to D. gotliicus, herein described, but differs princi-

pally in the simple ribs; while in that species they are divided, a feature

that will very readily distinguish the two forms.

Formation and locality.—In limestone of the age of the Quebec group,

from the base of Ute Peak, Wahsatch Range, Utah. Collected by Arnold

Hague, esq.

DiKKLLOCEPHALlJS WAHSATCHENSIS 11. Sp.

Plate I, fig 35.

Glabella elongate-quadrangular, with parallel lateral margins and

slightly-rounded front ; height and width about as four to three ; very

depressed-convex, and marked by two pairs of transverse furrows, which

do not quite meet in the center, dividing the glabella into three nearly

equal portions. Occipital furrow narrow, not strongly defined ; ring nar-

row, distinct, and bearing a slender spine on the center ; dorsal farrows

narrow and poorly defined.

Fixed cheeks wide and flattened ; ocular ridges faintly marked, rising

opposite the anterior furrow of the glabella, and directed slightly backward

to the eye-lobe. Frontal limb very short and wide, the marginal rim regu-

larly arcuate, narrow, and prominent, closely cutting the front of the

glabella. Facial sutures not fully determined, but are distinct on the

anterior margin, cutting the rim with a strong outward curvature, and again

16 r u
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recurving to the eye, leaving the limb nearly two-thirds as wide at its

widest point as the glabella.

This species differs from any other described in the length of the

glabella and the position of the furrows, in the short frontal limb, and great

lateral extension of the same. No other parts of the species have been

recognized. There are, however, several specimens of a pygidium associ-

ated in the same slates, and, as they are the only remains of Trilobites

occurring in the slates, except C. (L.) quadrans, which cannot well be con-

founded with either, it would be natural to suppose they were parts of the

same species. But the characters of the pygidium are so unlike anything

heretofore recognized or known to belong to the genus DiJcellocephahis, that

we have great doubt, of their generic identity, and for that reason have

placed them under different specific names with a doubt as to the generic

reference.

Formation and locality.—In green argillaceous slates of the Quebec

group, in the canon above Call's Fort, Wahsatch Range, Utah. Collected

by S. F. Emmons, esq.

DiKELLOCEPHALUS ? GOTHICUS D. Sp.

Plate I, fig. 36.

Pygidium semi-ovate, or short paraboloid, with a very strong central

axis, and spinose margin ; anterior margin straightened for about two-thirds

the width of the lateral lobes, where it curves abruptly backward to the

lateral angles. Axial lobe strong, cylindrical, and prominent, forming one-

third of the entire width exclusive of the spines, and reaching almost to th6

posterior margin of the shield ; obtusely rounded at the extremity, and

marked by six annulations exclusive of the terminal ones. Lateral lobes

very moderately convex, and marked by four divided ribs on each side,

each terminating in a strong and proportionally long marginal spine ; central

area of each rib depressed, forming a flattened groove, extending to the base

of the marginal spine. Borders of the ribs elevated, the anterior one

strongest and prominent, gradually widening from its origin to the margin

of the shield
;
posterior border narrow and rounded, separated from the next

succeeding rib by a sharply-depressed, narrow groove. This peculiar form
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of rib gives to the shield an appearance similar to the groining of a Gothic

arcli. Margin of the shield surrounded by twelve long, rather strong

spines, four of which, on each side, are about equal in size and strength,

while the four occupying the posterior border are shorter and unequal, those

in the middle being the shortest.

The peculiar feature of the specimen consists in the divided ribs of the

lateral lobes and spinose margin. In these features, it differs from all others

known, and may possibly, when better material shall be examined, showing-

other parts of the organism, require a distinct generic name.

Formation and locality.—In greenish argillaceous slates of the Quebec

group, in the canon above Call's Fort, north of Box Elder Cailon, Wahsatch

Mountains, Utah. Collected by S. F. Emmons, esq.

Genus BATHYUEUS Billings.

BATHYUKUS POGONIPENSIS n. sp. g^

Plate I, figs. 33-34.

The species is recognized only by the pygidium, which is rather small,

measuring a little less than three-fourths of an inch in the greatest trans-

verse width, by a length of a little less than half an inch. Form transversely

elliptical, the posterior margin nearly twice as convex as the anterior border;

lateral extremities angular; axis narrow, forming only about one-fourth of

the entire width, highl}^ convex, and about three-fourths as long as the

entire shield, extremity obtusely rounded and terminating abruptly; marked

by four transverse annulations exclusive of the terminal ones, the posterior

one being as long as the two next j)receding it ; rings highly convex and

rounded, with interspaces of nearly equal dimensions. Lateral lobes broad

and somewhat triangular; the inner third of the width horizontal, beyond

which the surface slopes rapidly to the outer margin ; marked by three

broad, slightly flattened, but strong and very distinct ribs, which terminate

about one-third of the width within the margin, leaving a plain border sur-

rounding the shield. The two anterior ribs are broad, and show a faint

depression along the middle in the upper part. Surface of the crust, under

an ordinary magnifjang power,' apparently smooth, except on the crest of

the axial rings, where there are a few node-like granules

t
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The pygidium is associated with a granulose glabella of corresponding

dimensions, which is too imperfect for illustration or description, but prob-

ably of the same species. The sides are parallel or slightly widening ante-

riorly, and the front rounded. The entire surface is covered with small,

closely-set pustules. The glabella bears considerable resemblance to that

of B. strenuus Bill. (Pal. Foss. Canada, vol. 1, p. 204), but shows indica-

tions of a faint glabellar furrow behind the middle of the length.

Formation and locality.—In coarse, crystalline limestones, on the west

side of Pogonip Mountain, White Pine, Nevada. Collected by A. J.

Brown, esq.

Genus OGYGIA Brongn.

'z'V Ogygia produota n. sp.

Plate II, figs. 31-34.

Glabella very much elongated, tAvice as long as wide, measuring from

the occipital furrow; slightly expanded in front, and rounded on the ante-

rior extremity; convex and subangular along the median line; marked by

two pairs of faint, very oblique furrows, which do not quite meet in the

middle. Occipital furrow broad and distinct; ring strongly marked and

thickened in the middle.

Fixed cheeks of moderate width; eye-lobes large, two-thirds as long

as the glabella, extending from the occipital furrow to the middle of the

anterior lobe of the glabella; distinctly marked by a narrow, depressed

furrow just within and parallel to their margins. Lateral limbs narrow.

Frontal limb unknown.

Movable cheeks obliquely triangular, the outer face being much the

longest, and regularly arcuate; posterior extremity rounded, showing no

evidence of a spine in the impression of the under surface, though the

upper portion may have borne a spine, as seems to be indicated by other

impressions of the exterior. Ocular sinus very large, but shallow, regu-

larly arcuate; surface of the cheek depressed-convex, with a faint, shallow

groove just within the margin and a scarcely thickened rim beyond.

Thorax depressed-convex, distinctly trilobed. Axis narrower than the

lateral lobes, and gradually tapering from the occipital region posteriori}^, and
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slightly convex; annulations indistinctly marked. Pleura curving backward

near the outer ends and pointed at the extremity ; marked along the middle

by a broad, shallow furrow, which occupies one-half of the width for a dis-

tance of nearly two-thirds the length of the rib, becoming obsolete near

the free flattened extremity.

Pygidium broadly elhptical, scarcely twice as wide as long, anterior

face much less convex than the posterior, which sometimes becomes irregu-

larly paraboloid in the slate from distortion. Axial lobe less than one-third

of the entire width, and rapidly tapering posteriorly ; about four-fifths as

long as the shield, and terminating just within the rather broad, recurved

marginal lining of the under surface in an obtusely-rounded point ; axis

marked by six strong, rounded rings, exclusive of the terminal one ; lateral

lobes depressed-convex, marked by three or four obscure ribs, which, when

compressed in the slates, become very faint and obscure.

The material from which the above description is taken is in a very

unsatisfactory condition, being fragmentary and much distorted by the

slipping and contortions of the shale in which they are imbedded, so that

the features of form as here given may be somewhat modified on finding

other and more perfect material. The great length of the glabella will serve

as a distinguishing feature in the identification of the species.

Formation and locality.—In greenish and reddish shales of the age of the

Quebec group, at East Canon, Oquirrh Mountains, Utah. Collected by J.

E. Clayton and S. F. Emmons.

Ogygia parabola n. sp.

Plate II, fig. 35.

Pygidium long-paraboloid, posterior to the antero-lateral angles, with

a slight emargination at the posterior border ; front margin somewhat irreg-

ularly arcuate ; surface flattened, or very gently convex, and in the cast

showing a very wide marginal lining on the under surface, which extends

to nearly one-half the width of the lateral lobes on the anterior margin, and

very gently widening posteriorly. Axis convex, wide and bulbous in front,

narrowed and cylindrical below for about four-fifths of its length; the

anterior bulbous portion forming a single strong annulation, once and a
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half as wide as the cylindrical portion below, which appears to be smooth

and destitute of rings. Lateral lobes also marked by a single, wide, flat-

tened rib, corresponding to the annulation of the axis, and a narrow,

sharply-elevated,, anterior ridge, corresponding to the articulating projection

of the axis.

The p3^gidium is all that has yet been recognized of this peculiar spe-

cies, but it is so marked in its characters that we have no hesitation in pro-

nouncing it distinct from any hitherto described. The absence of rings

on so great a length of the axial lobe is a marked and distinguishing feature.

Formation and locality/.—In greenish shales of the age of the Quebec

group, at East Canon, Oquirrh Mountain's, Utah. Collected by S. F. Emmons
and J. E. Clayton.

FOSSILS OF THE DEVONIAN.

BRACHIOPODA.

Genus STROPHODONTA Hall.

Strophodonta Canace.

Plate III, figs. 1-3.

Strophodonta Canace H. & W., 23d Eept. St. Cab., p. 230, pi. II, figs. 8-11.

Shell of medium size, subquadrangular in outline, wider than long;

hinge-line a little shorter than the greatest width of the shell, the external

border very gently sloping from the middle to the extremities; lateral mar-

gins and basal border of the shell somewhat straightened, and the angles

rounded. Ventral valve convex, slightly geniculated near the middle of its

length, and flattened on the umbonal disk ; cardinal area narrow, sublinear

or moderately decreasing in width from the middle outward, vertically

striated or crenulate and divided in the center by a narrowly triangular

fissure. Dorsal valve concave, a little more than half as deep as the con-

vexity of the ventral; area very narrow. Surface of the ventral valve

marked by strong, sharp, distant, radiating striae, with concave interspaces,

which are occupied by three or more finer, even striae. Surface of the
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dorsal valve marked by fine, even striae. The specimen measures about

seven-eighths of an inch in length by a little more than an inch in width;

convexity of the ventral valve about five-sixteenths of an inch.

The specimen possesses all the essential specific characters of the Iowa

shells, but difiers slightly in the more decidedly quadrangular outline. This

feature alone, however, cannot be considered of specific importance, since,

among the typical specimens, the variation in this respect is considerable.

Formation and locality.—In limestone of Devonian age, at Treasure Hill,

south of Aurora Mine, White Pine, Nevada. Collected by Arnold Hague,

esq.

Genus RHYNCHONELLA Fischer.

Ehykchonella Emmonsi n. sp.

Plato III, figs. 4-8.

Shell rather above the medium size, globosely subcuboidal, very ven-

tricose, highly gibbous on the dorsal side, shallow and somewhat flattened

on the ventral and squarely truncate in front; cardinal margin broadly

rounded, the small, pointed, ventral beak projecting beyond the general con-

tour, and having the appearance of a small cardinal area from the projection

of the margin of the foramen, into which the beak of the dorsal valve passes;

sides of the shell more sharply rounded than the cardinal border. Front of

the ventral valve abruptly bent upward in a broad, linguiform extension,

nearly or quite equal to the entire height of the shell, and almost two-thirds

as wide as the entire width; the sides of the extension are straight and

parallel for most of the height, the top being broadly and evenly rounded.

Dorsal valve emarginate in front, corresponding with the extension of the

ventral valve.

Surface marked by from twenty-three to twenty-five low, rounded,

simple plications on each side of the elevation and sinus, and about fourteen

on the elevation of the dorsal valve, with a corresponding number on the

extension of the ventral A^alve.

The species is of the type of R. cuhoides of Europe and R' venusta Hall,

of the Tully limestone of New York. It differs from the former in its much

less cuboidal form and broader and shorter proportions, and from the latter
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in the same particulars, as well as the finer and more numerous plications,

and in the want of the flattening of these latter on the front of the shell.

Formation and locality.—In limestones of Devonian age, south of Aurora

Mine, White Pine, Nevada. Collected by Arnold Hague, esq.

LAMELLIBEANCHIATA.

Genus PARACYCLAS Hall.

Paraoyolas peroccidens n. sp.

Plate III, figs. 14-17.

Shell comparatively large, circular in outline, with scarcely projecting,

but well-marked beaks; valves ventricose, somewhat inflated along the

strongly-curved or convex umbonal ridge; cardinal line strongly arcuate,

but becoming slightly alate toward the posterior end, especially perceptible

on the internal casts; anterior side of the shell marked by a slight constrict-

ing sulcus, or depression, extending from the front of the beaks to the margin

of the shell just below the middle of the anterior side, strongly reminding

one of the similar constriction on many of the recent Lucinas; beaks pointed

and strongly curving forward, situated well anteriorly. On the internal

casts, the muscular impressions are large and strongly marked, the posterior

one is irregularly quadrangular, and the anterior one reniform, widening

below, and not more than half as large as the posterior; pallial line consist-

ing of strong longitudinal pustules, arranged side by side.

Surface of the shell somewhat roughened by strong, irregular, but not

lamellose, concentric undulations formed by aggregating lines of growth.

The shell diflers from any form previously described in this country in

the presence of the anterior constriction, but, in many other respects

resembles P. elliptica var. occidentalis H. & W., from the U|)per Helderberg

limestones of Southern Indiana.

Formation and locality.—In dark limestone of Devonian age, at Treasure

Hill, south of Aurora Mine, White Pine. Collected by Arnold Hague, esq.

Genus NUCULITES Conrad.

NUCULITES TRIANGULUS D. Sp.

Plate III, figs. 12-13.

Shell comparatively large for the genus, subtriangular in outline, about



FOSSILS OF THE DEVONIAN 249

foiir-fiftLs as liigh as long; valves depressed-convex, perhaps partly due to

compression; beaks large, broad, and prominent, situated about one-third

of the length from the anterior end; posterior cardinal margin rapidly slop-

ing to below the middle of the valve, from which point the posterior end

rounds forward to the straight basal line; anterior end rounded, its greatest

length being much below the middle of the valve, above which tlie margin

is concave to just below the beak. Teeth and hinge unknown. On remov-

ing the sliell from a portion of the valve, a slight impression was seen on the

cast anterior to the beak, resembling that left by the removal of a muscular

clavicle, or ridge, but not quite satisfactory in its character.

Surface of the shell marked only by moderately strong, irregular, con-

centric undulations.

The general form of the shell is much like that of N. triqiietra Con.

from the Hamilton group of New York, but with a straighter basal line, much

larger and tumid beaks, and of very much greater size than is known in that

species.

Formation and localiiy.—In the lower black slates of the White Pine

District, near Eberhardt Mill. Collected by Arnold Hague, esq.

aenus LUNULICARDIUM Munster.

LUNULICAKDUJM PEAGOSUM.
-IIP

Plate }^, figs. 9-11.

Posidonomyaffragosa, Meek. (Part I, page 92 aud Plate.)

The specimens figured and described by Mr. Meek, under the name

Posidonomyaf fragosa, prove, on carefully uncovering the cardinal portions

of the specimens, to belong to the genus LunuUcardium, a genus, so far as

we are aware, that has only been recognized in rocks of Devonian age,

unless the genus Clicenocardia M. & W. should prove to be identical, about

which we have some doubt. In the rocks of this age in New York, it has

been recognized in several species, ranging from the Marcellus shales to the

Chemung group inclusive, one or more species being known in each forma-

tion. The shells are readily recognized by the broadly gaping anterior (?)

end, bordered by a more or less reflected margin or flange-like projecting

border, extending from the beak to the basal margin, which we presume is

analogous to the byssal opening in other forms of shell. The species
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under consideration shows this feature on several specimens in the collection

in a somewhat remarkable degree. The flange widens and is somewhat

roundly pointed in some cases near the beak, and gradually narrows

below. The general form of the shell is obliquely ovate, widest below,

varying much, however, in different examples. The substance of the shell

has been thin, and marked by comparatively strong concentric undulations,

but without other surface-characters.

Mr. Meek's figures are true in all respects, except in wanting the

flange-like border ; and the figures given on plate 3 are for the purpose of

illustrating this feature. The species has considerable resemblance to L.

fragllis — Avicula fragilis HsiW (Greol. 4th Dis. N. Y., 1843, p. 222, figs. 1-2)

(fig. 2, he. cit, falsely represents a posterior wing), from the Genesee slate

and Portage group of New York, but differs materially in the greater elonga-

tion of the valves. Examples could, however, be selected from among the

New York collections that would exceed in length the shorter form from

the black slates of the White Pine District, while the peculiarity of having

the flange widening near the beak is a feature noticed only in- that species

among all of those recognized in the New York formations, and is one that

shows the close relations of the two species. The greater proportional

length of the shells of this one will serve to distinguish them.

GASTEROPODA.

Genus BELLEROPHON Montf.

Bellekophon Neleus n. sp.

Plate III, figs. 18-20.

Shell rather above the medium size, nearly globular in form, a little

wider than high. Volutions rounded and very slightly carinate on the

back, the keel showing only as a low, rounded, scarcely elevated band on

the internal cast. Lip somewhat expanded laterally, the outer axial margin

forming a strong auriculation on each side of the shell ; margin of the lip

bilobed, deeply and broadly notched in the middle ; the sides of the notch

moderately expanding at first, but more rapidly above ; lobes of the lip

rounded. Umbilicus closed, but on the internal cast showing as of consid-
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erable width from the great thickness of the shell. The inner lip, as seen

on a specimen preserving this part of the shell, is much thickened and

forms a callus, slightly trilobate and strongly modifying the form of the

aperture. Aperture semilunate or reniform, about twice as wide as long.

A fragment of the exterior surface preserved is covered with oblique rows

of closely crowded, rounded granules, or small tubercles, outside of the

median band ; the obliquity of the rows being caused by the quincunx

arrangement of the tubercles. The form and ornamentation of the revolv-

ing median band has not been fully determined, but is apparently broad

and flattened, with retrally curved striae.

The species very closely resembles, and is probably identical with, an

undescribed form from the Chemung group of New York ; being similar

in size, form, and surface-markings, as well as in the solid axis and form of

the callus of the inner lip. It diffe'rs in the surface-markings from any

described form with which we are acquainted.

Formation and locality.—In limestone of Devonian age, at Treasure

Hill, south of Aurora Mine, White Pine District, Nevada. Associated

with Strophodonta Canace, Rliynchonella JEmmonsi, Paracyclas peroccidens,

and other Devonian forms. Collected by Arnold Hague, esq.

EOSSILS OF THE WAVERLY GROUP.
RADIATA.

Genus MICHELINA D'Kon.

MiCHELINA Sp. 1

Plate IV, fig. 19.

Among the fossils received from Dry Canon there occurs a worn speci-

men of tliis genus, composed of tubes which vary from an eighth of an

inch in diameter to nearly or quite twice that size. The corallum seems to

have been highly convex, but not hemispherical in form, with few but

rapidly diverging tubes of moderate size. The specimen is imbedded in the

rock so as to expose the lower part of the tubes cut transversely. The

walls have been quite thick at this point, but become much more attenuate

JJM 2-k
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or even quite sharp on their upper edges. The specimen is in such a state

of preservation that it is impossible to detect the specific characters, and is

chiefly interesting on account of the association in which it is found. The

genus Miclielina is not common in this country in rocks above the Devonian,

although very abundant in many of the formations of that series, and has

been recognized in several species in the Carboniforous rocks of Europe,

This species, therefore, furnishes another instance of the mingling of

Devonian and Carboniferous forms in the rocks of the age to which we

suppose these to belong (viz, Waverly group), showing intimate relations,

if not absolute transition without break, from the Devonian to the Lower

Carboniferous in several widely distant parts of the country,

BRACHIOPODA.

Genus STREPTORHYNCHUS King.

STREPTORHYNCHUS EQUIVALVrS.

Plate IV, figs. 1-2.

Orthis equivalvis Hall, Geol. Eept. Iowa, vol. 1, iJt. 2, p, 490, pi. 2, fig, 6,

Specimens of a species of Streptorhjnchus, having characters very

similar to many of those occuringin the Burlington sandstones, occur in the

rocks of this formation at Ogden and Logan Canons, Wahsatch Range,

Utah. The shell is at all times a very variable one, and not easily deter-

mined with satisfaction. The specimen representedby fig. 1, plate IV, is

rather wider than most of those above referred to, but resembles them in

form except in this particular, and in want of the sinus which often marks

them. The alternations of coarser and finer striae is a common character.

The specimen represented by fig. 2 of the same plate is also a not unusual

form, although shorter than the generality of individuals. The specimen

fig. 1 is from Ogden Canon, and fig. 2 from Logan Canon. Collected by

S. F. Emmons, esq.

STREPTORHYNCHUS INFLATUS.

Plate IV, fig. 3.

StreptorhyncJms inflatus White & Whitfield, Troc, Bost, Soc. Nat, Hist , vol. viii, 1862,

p. 293.

The specimen fig. 3, plate IV, possesses the character of the above-cited

species in all particulars as far as can be ascertained from the specimen, except
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that it is a little wider, but not sufficiently so to be considered beyond the

limits of specific variation. The shell is ver)^ gibbous, in fact quite inflated

in form, and evenly striate. Other individuals show the large cardinal

process known to exist in the original, and, considering the extreme varia-

tions to which species of this genus are subject, we see no reason why this

should be considered as distinct from the typical forms.

Formation and locality.—In limestones of the age of the Waverly group,

at Dry Canon, Oquirrh Mountains, Utah. Collected by S. F. Emmons, esq.

Genus STROPHOMENA Rafinesque.

Strophomena KHOMBOiDALis Wilckens.

Plate IV, fig. 4.

For synonyma see Ptilseont. N. Y., vol. iv, p. 76.

The examples of this species observed present a broad flattened surface

with but a slight geniculation, the flattened portion being covered by close,

rather small, or narrow, concentric wrinkles, which are crossed by fine radiat-

ing striae. The form is similar to those found in the yellow sandstones of

Burlington, Iowa. The straight hinge-line is about as long as the width oi

the shell below, or a little shorter, and the length of the shell about two-

thirds as great as the width. The geniculation is near the margin ; the

flattened disk occupying almost the entire extent of the shell. Only the

ventral valve has been observed.

Formation and locality.—In limestone of the age of the Waverly

group, Dry Canon, Oquirrh Mountains, Utah. Collected by J. E.

Clayton, esq.

Genus CHONETES Fischer.

Chonetes Loganensis n. sp.

Plate IV, fig. 9.

Shell of moderate size, semicircular; hinge-line straight, longer than

the width of the shell below; the extremities acutely angular. Ventral

valve convex, with a slight flattening, scarcely a depression, along the median

line, widening gradually toward the front; sides of the valve rounded,
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becoming flattened, or very faintly concave, near the nmge-extremities;

hinge-line marked by three or four very short, appressed spines on each

side of the beak. Dorsal valve and area of the ventral unknown. Sui'face

marked by very fine, closely crowded, radiating striae; the number not

determined, owing to the exfoliated condition of the shell.

The species resembles somewhat C. lUinoisensis Worthen, from the

Burlington limestone, in the size and convexity of the valve, and also in the

striae, but differs in the greater proportional length of the hinge-line and

in the flattening of the mesial portion.

Formation and locality.—In limestone of the age of the Waverly group,

at Logan Canon, Wahsatch Range, Utah. Collected by S. F. Emmons, esq.

Genus SPIRIFERA Sow.

Spirifera centronata.

Plate IV, figs. 5-6.

Spirifera centronata Wiuchell, Proc. Acad. Nat. SvA. Phil., 1865, p. 118.

Shell rather below the medium size, transversely elongate, with mucro-

nate extensions, exclusive of which the front margin of the shell forms nearly

a semicircle, the length from beak to front being sometimes greater and

sometimes less than half the length along the hinge. Valves convex, the

ventral most ventricose, with a moderately sized, rather pointed beak, which

is slightly incurved and projecting beyond the hinge-line. Area narrow;

mesial sinus distinct, narrow, angularly defined at the margins, and extend-

ing to the beak; occupied by from three to five plications near the front,

formed by the bifurcation of two, which originate at the beak. Sides of the

shell marked by from twelve to eighteen or twenty plications, mostly simple,

but sometimes bifurcating. The plications are slender and rounded, not

very angular. Dorsal valve depressed-convex-,, the narrow fold well defined,

but not highly elevated. Minute surface-characters not obsei'ved, as the

specimens are all in a state of exfoliation.

This species seems to be a common form in the rocks near the base of

the Wahsatch limestone. It is subject to some variation in external form

and number of plications, but is readily recognized and identified.

Formation and locality.—Near the base of the Wahsatch limestone (Wav-
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erly?), at Dry Canon, Oquirrli Mountains, Logan and Ogden Canons,

Wahsatch Eange, Utah, collected by S. F. Emmons, esq. We have also

seen several specimens of it in collections from a white limestone brought

from the Black Hills by Mr. G. Bird Grinnell, in 1874.

Spieifera Alba-pinensis n. sp.

Plate IV, figs. 7-8.

Compare Spiri/era biplicatus Hall, Geol. Eept. Iowa, vol. 1, pt. ii, pi. 7, fig. 5, p. 519.

Shell rather below a medium size, transversely elongate, greatly

extended on the hinge-line, with submucronate extremities; the width or

length along the hinge equal to about twice the length from beak to front.

Ventral valve ventricose, regularly arcuate from beak to front, the margin

of the valve forming nearly a semicircle exclusive of the hinge-extremities;

beak of moderate size, incurved and pointed; area moderate; a narrow,

rather shallow, and not distinctly defined mesial sinus marks the center of

the valve, and is bordered on each side by a broad, rounded plication, much

stronger and more elevated than the others, and which is divided along the

middle on the lower half of the shell by a slightly impressed line, giving it

the appearance of a bifurcated rib. The middle of the sinus is sometimes

smooth, and in some cases marked by two or three faint plications, which

do not extend beyond the anterior half of the shell. Besides the strong

plications bordering the sinus, there are from fourteen to eighteen low,

rounded, simple plications on each side, six or eight of which on the outer

end of the valve are often very obscure and sometimes obsolete. Dorsal

valve unknown.

This species is very closely related to, and may possibly prove to be

identical with, S. hipUcatus Hall (loc. cit.), from the Burlington sandstones of

Iowa, but it appears to differ in not possessing the central depressed line on

the mesial fold, if it is safe to rely upon the evidence furnished by the

absence of a corresponding fold in the sinus of the ventral valve and the

presence of two or more obscure plications in its place. As the dorsal valve *

has not been observed, although several ventrals have been examined, these

differences cannot be positively affirmed.

Formation and locality.—In limestones near the base of the Wah-
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satch limestone, at Dry Canon, Oquirrh Mountains, Logan and Ogden

Canons, Wahsatcli Range, Utali, and from a band of chert beneath the upper

black slates of the White Pine District. Collected by J. E. Clayton, S. F.

Emmons, and Arnold Hague.

Genus ATHYRIS McCoy.

Athteis Claytoni n. sp.

Plate IV, figs. 15-17.

Shell of moderate size, oval or very slightly ovate in general outline

when viewed from the dorsal side, the entire length being one-sixth greater

than the greatest width, and the rostral half of the shell being slightl}^ more

attenuated than the forward part. Valves moderately and nearly equally

convex. Dorsal valve nearly circular in outline, convex, most ventricose in

the upper part, and somewhat angular along the middle throughout, but not

forming any distinct mesial elevation; beak small, incurved, and rather

pointed, the apex passing within the fissure of the opposite valve. Ventral

valve much longer than the dorsal, the rostral half very ventricose, but

becoming somewhat flattened on the antcro-median portion, without forming

a distinct sinus; beak large and tumid, abruptly curved upward, and

rather strongly truncated at the apex on a line with the plane of the valves;

cardinal margins strongly inflected or enrolled, almost presenting the appear-

ance of a cardinal area, but without any defined limits; fissure large,

broadly triangular, and partly filled by the . dorsal beak. Surface of the

valves smooth, except a few strong concentric lines marking stages of

growth.

The species is peculiar in shape, the cardinal portion presenting so

much the appearance of a species of Spirifer of the type of S. Maia Bill.,

as figured in Pal. N. Y., vol. 4, pi. 63, fig. 8, as to be readily mistaken for

one of that group; but the entire absence of a defined cardinal area,

together with the perforated beak, readily distinguishes it on a closer

inspection. The absence of any defined mesial fold and sinus is also a

good specific character.

Formation and locality.—In limestones of the Lower Carboniferous

(Waverly?) age. Little Cottonwood, 800 feet east of Reed and Benson's
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mine, Wahsatcli Range, Utah. Named in honor of Prof. J. E. Clayton, of

Salt Lake City, Utah, to whom we are indebted- for the use of the speci-

mens.
Athyris planosulcata?.

Plate IV, figs. 10-11.

Compare Athyris planosnlcata Phil., Geol. Yorkshire, vol. ii, p. 220, fig. 15.

A small species of Athyris not readily identified with any known

species, and yet so closely resembling several described forms, that it is

difficult to cite differences which would distinguish it from them, occurs

associated with the fossils described from the Cottonwood divide It is of

medium size, nearly circular in outline, with ventricose valves and destitute

of mesial fold or sinus; beaks small, that of the ventral valve incurved and

but slightly truncated by the small foramen. The surface of the shell is

smooth except from concentric lines marking stages of growth, and entirely

destitute of any marked or distinguishing feature. The specimens are of

the size and general appearance of those usually referred to A. planosulcata

Phil., and from its lack of distinguishing features we hesitate to refer it with

certainty to any known species.

Formation and locality.—In limestone of the Lower Carboniferous

(Waverly?) age, Cottonwood divide, 800 feet east of Reed and Benson's

mine, Wahsatch Range, Utah. Collected by J. E. Clayton.

Genus RHYNCHONELLA, Fischer.

Ehynchonella pustulosa White?.

Plate IV, figs. 12-14.

Ehynchonella pustulosa White, Jour. Bost. Soc. Nat. Hist., vol. .viii, p. 226.

Shell small, transversely subtrigonal, with a broadly rounded front and

straightened cardinal slopes ; sides of the shell sharply rounded; beak

pointed and projecting; valves ventricose, the dorsal the most gibbous.

Surface marked by from sixteen to twenty-two simple rounded plica-

tions, five of which are elevated in the middle, to form the proportionally

broad mesial elevation, and a coiresponding number depressed on the

ventral forming the sinus.

17 P B
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The specimens of this species seen are mostly poor ; one, however, pre-

serves the form and featm-es, witli but little or no distortion, giving the

characters as above. The shell varies considerable from the description of

Dr. C. A. White ; but, on comparison with a group of several individuals

from tlie typical locality, sent by Dr. White as of that species, we find the

variations great enough to include specimens departing still further than

these here referred. The minute surface-structure having pustules has not

been observed among those in this collection, as they are all more or "less

exfoliated, and it does not appear to be commonly preserved on those from

the typical locality. The grenter number of plications would seem to be

a distinguishing feature, but eight of the twenty-two counted occur on the

cardinal slopes, where, in very many cases, they might not be distinguish-

able.

Formation and locality.—In limestone of the Waverly group, at Logan

Canon, Wahsatch Range, Utah. Collected by S. F. Emmons, esq.

Genus TEREBRATULA (Llhwyd.) Brug.

Terebratula Utah n. sp.

Pliite IV, fig. 18.

Shell of medium size, elongate- ovate, the greatest width opposite the

middle of the dorsal, valve, forward of which point the sides are somewhat

rapidly contracted to the rather squarely truncated front margin. Valves

ventricose, the ventral more gibbous than the opposite. Dorsal valve most

ventricose within the upper third of the valve ; beak small and sharply

pointed for a dorsal beak, scarcely if at all incurved. Surface of the shell

smooth, with the exception of several rather strong concentric lines marking

stages of growth. Beak of ventral valve not observed.

The shell is described from a separate dorsal valve and a partially con-

cealed ventral valve, but the form of the shell is somewhat different, and

the proportions unlike any other known from rocks of a corresponding age.

Formation and locality.—From a dark limestone of Lower Carboniferous

age (Waverly?), on the Cottonwood divide, 800 feet east of Reed and Ben-

son's mine, Wahsatch Range, Utah. Collected by J. E. Clayton.
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GASTEROPODA.

Genus EUOMPHALUS Sow.

EuoMPHALUs (Strapabollus) Utahensis d. sp.

Plate IV, figs. 20-23.

Shell of medium size, discoidal, composed of about four volutions,

which are coiled nearly or quite in the same plane, and in close contact with

each other, but not embracing or overlapping, and but moderately increas-

ing in diameter with increased growth. On the upper surface, the volutions

are marked, near the middle of their diameter, by a narrow, sharply elevated

band, or carina ; within which the surface slopes rapidly and evenly to its

contact with the preceding whorl ; outside of the carina, the volution is

evenly and regularly rounded across the dorsum and to the edge of the

broad, open umbilicus, where there is a nearly obsolete angularity, situated

considerably within the middle of the volution ; within the umbilicus the

surface is somewhat evenly rounded. The surface of contact of each volu-'

tion with the preceding one is very narrow and slight, leaving the inner

ones projecting on the sides of the shell, exposing the greater part of each

volution.

Surface of the shell marked by rather distinct transverse lines of

growth, which are sometimes grouped so as to form slight transverse undu-

lations on the larger part of the shell. These lines have a slight outward

convexity on that portion within the carina of the upper side, and on the

outer portion a somewhat retral curvature as they cross the body of the

volution.

The species is of the t3'pe of Euomphalus pentangularis Sow., and

somewhat closely resembles S. similis var. planus M. & W. (Geol. Rept. Ills.,

vol. ii, pi. 19, fig. 5), but differs in the sharp carina of the upper side, and in

having the volutions coiled more decidedly in the same plane. This shell

also attains a much greater size than that one is known to do ; the largest

specimen observed having a diameter of nearly an inch and two-thirds.

It is also related to S. planodorsatus of the same authors (loc. cit, pi. 24,

fig. 2), but is readily distinguished by the form of the upper surface of the

volution.
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Formation and locality.—In limestone near the base of the Wahsatch

hmestone, of the age of the Waverly group, at Dry Canon, Oquirrh Mount-

ains, Ogden and Logan Canons, Wahsatch Range, Utah. Collected by J.

E. Clayton and S. F. Emmons.

ElTOMPHALUS LAXUS.

Plate IV, figs. 24-25.

Euomphalus laxus White, MSS. Lieut. Wheeler's Eept. of Geograph. and Geol. Surv.

and Expl. W. of 100th Meridian.

Shell subdiscoidal; the height of the spire above the body of the last

volution equal to from one-third to about one-half its diameter, the inner

volutions being scarcely elevated above the general plane. Umbilicus

broad and proportionally deep, exposing all the inner whorls. Volutions

three or more, seldom, however, exceeding four; rather slender in their

proportions; the last one more rapidly increasing in size than the others;

obscurely pentangular in transverse section ; the periphery being obtusely

angulated just below the middle, slightly flattened above the angle, and dis-

tinctly so on the upper surface. The lower side of the volution is gently

rounded on the' outer part, but more sharply curved at the edge of the

broad open umbilicus.

Surface of the shell marked by distinct, somewhat irregular, lines of

growth, parallel to the margin of the aperture, their direction being nearly

at right angles to the axis of the shell, with a very slight sinuosity as they

cross the upper flattened surface of the volution.

The species is a well-marked one, and appears to be quite characteristic

of beds near the lower part of the Wahsatch limestone, Wahsatch Range,

Utah. It bears a strong resemblance to specimens of E. laxus H. from the

Burlington limestones, but the volutions increase much more rapidly, and

the flattened space on the upper side is narrower in proportion to the diam-

eter of the volution than in those specimens, and it is also a much smaller

form. It also bears considerable resemblance to an angulated form in the

Burlington sandstones, usually referred to E. cyclostomus H., but probably

distinct. There is also a species in the Chemung group of New York very

closely resembling this one, but which does not show the angularity of the



FOSSILS OF THE VVAVERLY GROUP. 261

periphery, although flattened on the top of the volution. The individual

figured is someAvhat smaller than the specimen used and figured by Dr. C.

A. White in Lieutenant Wheeler's Report above cited, but possesses all the

characters of those specimens.

Formation and locality.—In limestones near the base of the Wahsatch

limestone, of the age of the Waverly group of Ohio, at Dry Canon, Oquirrh

Mountains, and Logan Cafion, Wahsatch Range, Utah. Collected by S.

F, Emmons and J. E. Clayton.

EuoMPHALiTS (StrapAEOLLUS) Ophirensis n. sp.

Plate IV, figs. 26-27.

Shell of medium size, broadly conical or subtrochiform ; height equal

to two-thirds the greatest transverse diameter of the base; composed of

four and a half to five volutions, which are closely coiled, so as to rest nearly

upon the surface of the succeeding ones; four of the volutions obliquely

compressed on the outer upper portion, and sharply rounded on the periphery

and below, giving a somewhat convex trochiform. aspect to the coils.

Umbilicus broad and deep, exposing more than one-half of each of the

preceding whorls, which are strongly rounded and full. Transverse section

of the volution obliquely and irregularly ovate, narrow, and somewhat

pointed at the upper end at the junction of the volutions, rounded on the

inner, and obliquely flattened or depressed-convex on the outer surface.

Surface of the shell marked only by very fine transverse lines of

growth, which have a slightly backward curvature as they cross the volu-

tion.

This species has something of the form and general appearance of -S'.

umbilicus M. & W., from the Coal-Measures (see Geol. Rept. Ills., vol. ii, pi.

27, fig. 1), but is more depressed and proportionally broader, without the

horizontal flattening on the upper surface of the volutions, which are instead

obliquely compressed nearly in the direction of the slope of the spire.

Formation and locality.—In limestones of the age of the Waverly group,

at Dry Canon, Oquirrh Mountains, Utah. Collected by J. E. Clayton.
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OEUSTACEA.

' Genus PROETUS Stein.

7 >o Proetus peeoccidens n. sp.

Plate IV, figs. 28-32.

One of the most persistent and characteristic fossils of this formation

at the several localities where it has been recognized, and one that will

probably serve to identify it at other localities, owing to its marked features,

is a small species of Trilobite of the genus Proetus. Although specimens

of the pygidium have been obtained at all the localities yet recognized, no

other parts of the animal haA^e been noticed except from one locality.

These were collected, and sent, among other species, by J. E. Clayton, esq.,

of Salt Lake City, from Dry Canon, Oquirrh Mountains, Utah. They

consist of some detached and imperfect examples of the glabella and cheeks

;

and as there are no other forms of Trilobites yet known from the locality,

and these occurring in the same blocks with the pygidia, it is reasonable to

infer that they belong -to the same species.

The glabella is conico-cylindrical in form, once and a half as long as

wide, very gently narrowing from the base forward, and rounded-truncate

in front; very depressed-convex throughout, and marked by four pairs of

transverse furrows; the posterior ones strongest, curving backward at their

inner ends, nearly surrounding the posterior lobes, forming rounded convex

tubercles, each of which is equal in width to one-third that of the entire

glabella. The other three pairs are faintly marked, and reach nearly one-

third across the glabella; the anterior one transverse and very obscure,

distant from the anterior end of the glabella, equal to its width at the furrow;

second and third pairs distinct, slightly curving backward at their ends.

Occipital ring narrow, depressed-convex, and not strongly marked. Fixed

cheeks narrow
;
palpebral lobe small, situated a little more than one-third

of the distance from the posterior border of the head, angular in outline.

Frontal border thickened and rounded, well defined, but not distinctly

separated from the glabella in front. Posterior lateral limbs not preserved,

but narrow at their junction with the fixed cheeks. Suture-line cutting the

frontal margin, with a slight curvature at a point distant from the sides of
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the glabella equal to one-half its width at the anterior end, and rounding

inward with a gentle curvature to the anterior side of the palpebral lobe,

the cheek being very narrow at this point, thence passing along the top

of the eye to the junction of the posterior lateral limb. Surface of the

glabella and cheeks smooth, except a few granules near the base of the

glabella.

Movable cheeks of medium size in proportion to the glabella, flattened

convex from the base of the eye to the narrow, thickened, and chamfered

marginal rim; occipital furrow narrow, not strongly marked, and reaching

nearly to the depression within the marginal rim
;

posterior angles of the

cheeks extending backward in the form of short angular spines.

Thoracic segments unknown.

Pygidium paraboloid in outline, highly convex, abruptly so at the

sides and posteriorly. Axial lobe forming a little less than one-third of the

entire width, and reaching nearly to the posterior margin, rounded and

strongly elevated throughout; gradually tapering posteriorly and narrowly

rounded at the extremity; marked by from fifteen to seventeen annulations

in different individuals exclusive of the anterior articulating ring. Lateral

lobes well marked, very convex, slightly flattened near the axis, but very

abrupt at the sides and behind ; marked by from fourteen to sixteen very

sharply elevated angular ribs, which occupy the entire border, extending

beyond the end of the axial lobe, and reaching almost to the margin, leaving

only a narrow plain' space at the edge. The surface of the annulations is

marked by a series of small nodes, or pustules, along their crests, arranged

in four longitudinal rows on the axial rings, and an indefinite number,

closely arranged, occur on those of the lateral lobes.

The species in some of its features resembles P. macrocejjhalus Hall of

the shales of the Hamilton group of Kew York, especially in the markings of

the pygidium ; but it difi'ers in the more elongate form and number of ribs

of this part, while the glabella is proportionally narrower and the sides

more nearly parallel ; the fixed cheeks and anterior border are narrower,

and the movable cheeks terminate in spines, which is not the case with that

one. The surface of the glabella and head is also destitute of the strong

pustules which characterize that species.
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Formation and locality.—In limestones of the age of the Waverly group

of the Mississippi Valley, at Ogden and Logan Canons, Wahsatch Range,

and Dry Canon, Oquirrh Mountains, Utah. Collected by S. F. Emmons

and J. E. Clayton.

y\ Proetus Loganensis n. sp.

Plate IV, fig. 33.

The pygidium of a small species differing very materially from the

preceding occurs at Logan Canon, associated with that one. The form is

more nearly semicircular, being but very slightly paraboloid. The axial

lobe is highly convex, rapidly tapering below and terminating abruptly a

little within the posterior margin ; anterior end forming fully one-third of

the entire width of the shield. Lateral lobes moderately convex, with a

slightly thickened, scarcely elevated border of moderate width, on which

the ribs become nearly obsolete. Axial lobe marked by nine rounded and

distinct annulations, exclusive of the terminal ones ; strong in front and

rapidly decreasing in size posteriorly. The ribs of the lateral lobes are ten

in number on each side ; simple, highly rounded, and continuing entirely

around the posterior margin of the shield, the most posterior ones being

very faintly marked.

This species differs conspicuously from the corresponding parts of

P. peroccidens in its shorter form, small number of ribs, and in being desti-

tute of the surface ornamentation which characterizes that one.

Formation and locality.—In limestones of the age of the Waverly group,

at Logan Canon, Wahsatch Range, Utah. Collected by S. F. Emmons, esq.
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FOSSILS OF THE LOWEE CARBONIFEROUS.

BRAOHIOPODA.

Genus ORTHIS Dalman.

Orthis resupinata 1

Plate 5, figs. 1-2.

Orthis resupinata Martin sp.

Shell of moderate size, transversely elliptical or quadrate-elliptical;

valves ventricose, the dorsal quite rounded and almost evenly ventricose,

sometimes a little fuller on the umbone ; middle of the valve slightly

impressed with a broad, shallow, mesial sinus, extending from near the beak

to the front of the valve ; beak proportionally large and full, somewhat

incurved, and projecting beyond the line of the hinge ; area moderately

large, extending about half the length of the valve, the plane of its surface

nearly in the direction of the plane of the valve. Muscular impression

large, extending to about two-fifths of the length of the shell, distinctly

flabellate and lobed. Ventral valve unknown. Surface marked by moder-

ately strong, rounded, radiating striae and concentric lines of growth.

The species is represented in the collection only by dorsal valves, but

the specific characters are unmistakable and easily recognized. !

Formation and locality.—In Lower Carboniferous limestone, near the

base of the formation, at Dry Canon, Oquirrh Mountains, Utah. Collected

by J. E. Clayton.

Genus PRODUCTUS Sowerby.

Productus Fleming 1 var. Burlingtonensis Hall.

Plate 5, figs. 9-12.

Froductus Flemingi yar. Burlingtonensis Hall, Geol. Kept. Iowa, vol. i, part ii, p. 698,

pi. 12, fig. 3.

Shell of medium size, wider than long; height and length subequal, or

a little longer than high, except in old individuals, where the front is much

produced, giving additional height; hinge-line as wide, or a little less than

the width of the shell below. Ventral valve strongly arcuate, more abruptly

curving just posterior to the middle of the valve; auriculations distinct when
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well preserved, and in some cases strongly separated from the body of the

valve; sides of the valve a little straightened; front rounded on the lateral

portions, but strongly emarginate in the center by the rather strong, some-

times abruptly depressed, mesial sinus, which extends from near the beak to

the front of the shell; beak moderately strong, extending beyond the hinge-

line and incurved. Dorsal valve nearly flat over the central area, with a

slight concavity in the region of the beak, the margins abruptly geniculated

to conform to the curvature of the opposite valve. The mesial constriction

is as strongly marked, but a little wider than that of the ventral valve, and

extends nearly to the beak.

Surface of the shell marked by rather even, rounded striae of moderate

strength, except near the front of the shell, where they become indistinctly

fasciculate or blended; also, on the rostral half of the shell by numerous,

distinct, closely arranged, concentric, undulating wrinkles, but which seldom

extend beyond the point of greatest geniculation. A few scattered spines

mark the front and sides of the shell, while several stronger ones are observ-

able on the cardinal auriculations. On the dorsal valve, the concentric

wrinkles are more distinct, and occupy the entire flattened area of the valve,

while the radiating strise are found to be more strongly bifurcating.

The specimens bear a very close resemblance to those from Burlington,

Iowa, in their general form and characters. There are a few unimportant

differences noticed, but not such as can be considered of specific importance.

There is also considerable resemblance to Prod, mesialis Hall (Greol. Iowa,

p. 636, plate 19, fig. 2); but that shell is much wider in proportion to the

length than any of those from the more western locality.

Formation and locality.—In dark-blue limestone of Lower Carboniferous

age, north of Snowstorm Hill, Dry Canon, Oquirrh Mountains, Utah. Col-

lected by J. E. Clayton.

Peoductus ljevicostus 1

Plate 5, figs. 7-8.

Productus Icevicostus White ?, Jour. Bost. Soc. Nat. Hist., 1860, p. 230,

Shell below the medium size, subtriangular in general outline, rapidly

increasing in width from the small, narrow, and rather pointed Jbeak to near
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the front of the shell, which is broadly rounded and destitute of any mesial

depression; hinge-line short, scarcely more than half as wide as the body of

the shell. Ventral valve strongly arcuate in the upper part. Dorsal valve

unknown.

Surface of the ventral valve covered by very fine, even, rounded,

thread-like striae, seven to eight of which may be counted in the space of

an eighth of an inch on the front of the shell, but are much finer near the

beak. The striae have been marked by numerous fine, slender spines, the

bases of which can be seen protruding through a portion of shale adhering

to the surface of one of the specimens; but they are so fine as to make

scarcely any perceptible scar on the surface of the striae when denuded.

The species is of the general form of many of those usually referred to

P. Prattenanus Norwood, but differs materially from the original specimen

used and figured by Dr. Norwood in the finer striae and short hinge-line.

It does not appear to be positively identical with any of the forms figured

by De Koninck as P. Cora, but is a very closely representative species.*

Formation and locality.—In limestone in the higher parts of the Lower

Carboniferous, north of Snowstorm Hill, Dry Canon, Oquirrh Mountains,

Utah. Collected by J. E. Clayton.

Pkoduc'I'US sbmiketiculatus Martin.

Plate 5, jBigs. 5-6.

The specimens of this species in the collection have very much the

form and characters of those of the species which occur in the Burlington

and Keokuk beds in Iowa and Illinois, represented by the specimen figured

in the Geological Report of Iowa (vol. i, part 2, plate 19, fig. 4), except that

they are only about two-thirds as large as that individual. The shell is

rather narrow and strongly arcuate; the beak narrow and rather pointed,

and distinctly separated from the body of the shell; the hinge-line appears

to have been about equal in length to the width of the shell below; the

sides of the sliell abrupt, flattened, and squarish, while the middle of the

* The original specimeu of P. Icevicostiis is from the base of the Lower Carbon-

iferous, and from the beds at Burlington, Iowa, referred to the Waverly group; but

there aie forms of very similar character iu other beds of the formations at other places

that cannot be readily distinguished from those above referred to.
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valve is marked by a rather distinct depression, extending from near the

beak to the front of the shell, but most marked on the middle of the valve.

The striae are rather coarse, somewhat irregular, and present a rugose,

knotty appearance; while the upper half of the shell is very distinctly

marked by strong, irregular, concentric wrinkles, a little less marked in the

central depression. A few of the transverse wrinkles are seen marking the

front half of the shell in one specimen, and are broad and less deep than

those above.

The specimens are proportionally longer and narrower than the typical

forms of P. semireticulatus ; but the form is such a variable one that it is

somewhat difficult to define the limits of its characters.

Formation and locality.—In the limestone of Lower Carboniferous age,

north of Snowstorm Hill, Dry Canon, Oquirrh Mountains, Utah. Collected

by J. E. Clayton.

Peoductus elegans.

Plate 5, figs. 3-4.

Compare Productus elegans K & P., Jour. Acad. Nat. Sci. Phila., iii, p. 11, fig. 7.

There are two specimens of a Productus associated with the preceding,

having so much the form and characters of P. elegans N. & P., that, unless

from a larger number of individuals other and different features shall be

obtained, cannot well be considered as distinct from that one. The form is

narrow in the upper part, the hinge-line shorter than the width of the shell

below; beak rather small and appfessed; auriculations not very marked

;

ventral valve sharply arcuate above and gently curving throughout, with a

slight, scarcely defined depression extending from beak to base. Surface

of the valve marked by moderately fine but distinctly radiating striae, which,

on the better preserved specimen, have an irregular, knotty appearance,

caused by the thickening of the striae at the spine-bases. The radiating

striae are marked by very fine transverse lines of growth on the forward

part of the shell, and on the upper part of the beak and sides of the

shell a few obscure transverse wrinkles may be detected.

There are some slight differences between the specimens, one of them

being a little more compressed, giving it a broader form, while the strias are
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a little finer and more even than on the other ; but the differences are even

less than occur among specimens of P. elegans from the typical locality.

Formation and locality.—In limestone of Lower Carboniferous age, north

of Snowstorm Hill, near Dry Canon, Oquirrh Mountains, Utah. Collected

by J. E. Clayton.

Genus SPIRIFERA Sowerby.

Spirifera striata.

Plate V, figs. 13-15.

Anomites striatus Martin ; Spirifer striatus Sowerby and others.

Shell rather above the medium size, transversely oval or semi-elliptical,

the hinge-extremities either rounded or slightly extended beyond the width

of the shell below. Valves moderately convex, or in some cases rather

strongly rounded; the ventral valve most rotund and marked by a broad

mesial depression, the margins of which are not strongly defined ; front of

the valve in the depression somewhat extended and bent upward; beak

small, pointed, and closely incurved ; area small, poorly defined, the mar-

gins rounding to the body of the shell. Dorsal valve most ventricose in

the upper part ; the sides gradually sloping to the margins, and the center

strongly elevated, forming a distinct, sharply rounded mesial fold, which is

narrow in the upper part but expands very rapidly as it approaches the

front of the shell.

Surface of the valves marked by moderately strong, radiating plica-

tions, which are distinct and subangular on the upper j)art of the shell, but

frequently bifurcate and become flattened toward the margin, often forming

fascicles of three, four, or more on the extension of the valves, while those

near the middle are usually in pairs, but not uncommonly simple.

The species is extremely variable in form and surface-markings as it

occurs in the collections examined, representing two quite distinct types,

which appear to characterize two different horizons of the geological section

of the district in which they were found. Although these differences are

easily detected on close examination, still they are not sufficiently strong

and marked to be considered as of specific or even varietal importance,

and, in their extremes, are not nearly so great as those ascribed to the species
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by European authors. The specimens from the lowest horizon are gen-

erahy more extended on the hinge-hne, and sometimes quite elongated;

while those from the lower beds are seldom much longer than the width of

the shell below, and in some stages of growth appear to have been short

and rounded at the cardinal extremities. There is also a perceptible

difference in the character of the striae; those from the higher beds being

more finely marked, more angular, and more distinctly fasciculate than the

others.

Formation and locality.—In limestone of the Lower Carboniferous age,

near the base of the section, at Dry Canon, and in the higher beds at Snow-

storm Hill, Oquirrh Mountains, Utah. Collected by J. E. Clayton.

Spiripera setigera.

Plate 5, tigs. 17-18.

Spiri/er setigeras Hall, Geo!. Eept. Iowa, vol. 1, pt. 2, p. 705, pi. 27, fig. 4.

Shell rather below the medium size, transversely oval or elliptical,

with ventricose valves, and a short, scarcely defined hinge-line and rounded

extremities. Ventral valve more ventricose than the dorsal, most strongly

arcuate in the upper part; beak small, somewhat pointed and strongly or

closely incurved; area small, the margins not distinctly defined, but rounded

almost imperceptibly into the general curvature of the valve. Center of

the valve marked by a moderately distinct, but narrow mesial depression,

traceable from beak to base. Dorsal valve rather gently and evenly convex,

the center elevated in a narrow, not distinctly defined, rounded elevation

corresponding to the depression of the opposite valve.

Surface of the shell marked by numerous, rather closely-arranged

concentric varices, marking stages of growth at irregular distances, and also

by fine, closely-arranged, setose, radiating lines, most distinct just below

each concentric line, but becoming indistinct before reaching the next one

below. These lines on the natural surface have been elevated and rounded,

forming spines at the concentric ridges, but on the exfoliated surface have

the appearance of interrupted radiating lines, scarcely raised on the surface

of the shell.

The specimen figured is somewhat imperfect and much distorted by
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compression, but the features of the species are so well and distinctly

represented on it that it is impossible to doubt its identity.

Formation and locality.—In limestone of Lower Carboniferous age,

north of Snowstorm Hi^d, Dry Canon, Oquirrh Mountains, Utah. Collected

by J. E. Clayton.

Spikipeea — sp. ?.

Plate 5, flg. 16'.

Compare Spirifera imhrex Hall, Geol. Iowa, vol. 1, pt. ii, p. 601, pi. 13, fig. 2.

The figure is of a fi'agment of a cast of the ventral valve in chert, from

a fragment of the Weber quartzite, a rock usually destitute of all organic

remains, and it is for this reason only that the specimen has been figured.

It is of a species possessing numerous sharply-elevated, angular plications,

simple on the sides of the shell, and apparently bifurcating in the mesial

sinus; although the example does not furnish positive evidence of such

bifurcations, still the direction and number would indicate such to be the

case. The plications have been crossed by closely-arranged, strong, zigzag,

concentric lines; which give a strongly roughened surface to the cast. The

only species having strong affinities with it is S. imhrex Hall from the Bur-

lington limestone of the l^ower Carboniferous formations, at Burlington,

Iowa (Iowa Geol. Eept, vol. 1, pt. ii, p. GOl, pi. 13, fig. 2), and it is even

probable that it may be identical; but, as the ventral valve of that species

is unknown to us, we are unable to determine positively. The plications

of that species often bifurcate on the upper part of the shell, while these

are simple; but this feature may not hold good on all specimens of the same

species where the bifurcations are but few.

Formation and locality.—In the Weber quartzite, Bear Eiver, Uinta

Range, Utah. Collected by Clarence King, esq.

Genus ATHYRIS McCoy.

Atuykis subquadrata ?.

Plate 5, fig.s. 19-20.

Athyris snhquadrata Hall, Geol. Iowa, vol. 1, pt. ii, p. 703, pi. 27, fig. 2.

Shell of medium size, varying from irregularly circular to distinctly

quadrate in outline, with more or less ventricose valves; length usually
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somewhat exceeding- the width, though often less
;
point of greatest width a

Kttle below the middle of the shell, the margins nearly straight from this

point to the beak above and to the front below, giving the quadrangular

outline. Dorsal valve ventricose, more distinctly elevated along the middle,

forming the proportionally narrow mesial fold, which is often more sharply

elevated and sometimes prolonged in front. Ventral valve marked along

the center with a narrow depression, corresponding to the fold on the dorsal

valve, but narrower, abruptly marked, and extending nearly to the beak;

body of the valve ventricose, especially in the upper half; beak strong,

sharply incurved, and slightly truncate.

Surface of the valves marked by strong concentric lines of growth at

unequal distances, most numerous and crowded near the margin of the shell.

The specimens examined are all more or less imperfect from exfoliation;

consequently, the true surface-features cannot be ascertained. The species,

however, closely resembles specimens of A. subquadrata from the Chester

limestones of Illinois and Kentucky, differing mostly in the less distinctly

marked and narrower mesial depression of the ventral and corresponding

fold of the dorsal valve. The front is also sometimes much produced, but

not more so than is often the case with those. The species as found at

Chester, Illinois, and elsewhere, is quite variable, and among twenty or

thirty individuals from the typical localities specimens could be selected

that would correspond in form to any of those presented in this collection.

Formation and locality.—In dark-colored limestone of Lower Carbonif-

erous age; the Wahsatch limestone, at Snowstorm Hill, near Dry Canon,

Oquirrh Mountains, Utah. Collected by J. E. Clayton, of Salt Lake City.
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FOSSILS OF THE COAL-MEASURES AND PERMO-
CARBONIFEEOUS.

LAMELLIBRANCHIATA.

Genus AVICULOPECTEN McCoy.

AVICULOPECTEN WEBERENSIS D. Sp.

Plate VI, fig. 5.

Shell of medium size or smaller, suborbicular in outline, the length

and height being subequal, anterior side of the shell larger than the posterior,

giving a slight obliquity to the valves; hinge-line straight, nearly two-thirds

as long as the greatest length of the shell, anterior portion forming rather

more than one-third of the length. Left valve very convex, the depth equal

to about one-third the height when not compressed. Auriculations not dis-

tinctly limited, anterior one small, with a shallow rounded sinus below,

extremity rounded; posterior side of moderate size, the sinus faintly marked;

extremity obtusely angular.

Surface marked by somewhat irregular radiating costse, which vary

much in size, some of them being moderately strong and distant, with from

one to four smaller ones between, most prominent and distinct on the

median portion of the valve, becoming gradually smaller on the sides and

wings. There are also fine concentric strise crossing the radii, giving a

slightly roughened surface. Right valve unknown.

The species resembles in some of its characters many of those referred

to Eumicrotis Hawni M. & H., but differs in the size and form of the wings

and in the finer radii of the surface. The character of the auriculations

would prevent it from being classed as Eumicrotis.

Formation and locality.—In limestones of the Upper Coal-Measures

(Permo-Carboniferous), foot-hills southeast of Salt Lake City, Wahsatch

Range, Utah. Collected by S. F. Emmons, esq.

AVICULOPECTEN CURTOCAKDINALIS 11. Sp.

Plate VI, fig. 4.

Shell of small size, broadly ovate in outline, and nearly equilateral,

widest just below the middle of the height; hinge-line short, not exceeding

18 PR
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half the width of the shell below, and sloping somewhat rapidly from the

center to the extremities on each side of the beak. Left valve highly con-

vex, becoming almost subangular on the umbone; auriculations subequal,

quite small and indistinctly separated from the body of the shell by very

slight, rounded depressions, extending from the beak to the margin on each

side, in which they cause slight sinuosities, the anterior one most distinct.

Beak small, somewhat pointed, and slightly projecting beyond the cardinal

line. Surface of the valve marked by fine, even, rounded, thread-like radi-

ating striae, scarcely visible without the aid of a lens ; also by finer concen-

tric lines. Right valve not observed.

The species presents much the appearance of many forms of Lima, and

it is possible it should be so referred; but there is no other evidence of a

cardinal area on the left valve than the sloping of the hinge-line, while the

wings and sinuosities are more like those of Aviculopecten.

We know of no species so closely related to this one as to be readily

mistaken.

Formation and locality.—In limestone of the Upper Coal-Measures

(Permo-Carboniferous), foot-hills southeast of Salt Lake City, Wahsatch

Range, Utah. S. F. Emmons, collector.

Aviculopecten parvulus n. sp.

Plate VI, fig. 6.

Shell quite small, equilateral, broadly ovate in outline, a little higher

than wide; sides and base rounded, slightly prolonged on the postero-basal

side, and obscurely angular near the middle of the anterior margin. Hinge-

line two-thirds as long as the greatest width of the shell, longest on the

anterior side, and very moderately sloping from the beak. Left valve

highly convex; wings moderate, not distinctly separated from the body of

the shell; anterior one largest, the margins nearly rectangular to each other,

the sinus scarcely perceptible, forming only a broadly-curved indentation

below the angle; posterior wing small, the margins forming an obtuse

angle. Surface of the valve highly convex; beak small and obtusely

pointed, barely projecting' beyond the cardinal line. Body of the valve

marked by alternating larger and smaller radii, the stronger ones extending
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to the beak, while the smaller are added at irregular distances; wings

marked by finer radii of nearly equal strength. A few irregular concentric

undulations cross the radii at unequal distances. Eight valve unknown.

This species differs from the preceding (A. curtocardinalis) in the stronger

radii, in being higher in proportion to the width, and in the longer hinge-

line. It differs from A. occidaricus Meek, plate 12, fig. 13, of his report,

with which it is associated, in being a smaller shell, more highly convex,

and in having a greater number of strong radii, with a smaller number of

intermediate ones ; this having usually but one instead of from two to four,

as in that species.

Formation and locality.—In limestone of the Upper Coal-Measures

(Permo-Carboniferous), foot-hills southeast of Salt Lake City, Wahsatch

Range, Utah, Collected by S. F. Emmons, esq.

Genus MYALINA De Koninck.

Myalina aviouloides.

Plate VI, fig. 8.

Myalina aviculoid.es M. & H., Proc. Acad. N. Sci. Phil., May, 1860, p. 184; Pal. Up.
Mo., p. 51, pi. 2, fig. 8.

Shell of rather more than average size, mytiliform, ovate or triangularly

ovate in outline, half as high again as long; beak prolonged, narrow, and

somewhat curved; body of the shell nearly erect, highly convex, and

obtusely angular along the umbonal ridge, which is placed near the anterior

border and parallel to it; anterior face of the shell nearly vertical; posterior

surface rapidly and regularly sloping from the crest of the ridge to the pos-

terior margin ; hinge-line nearly as long as the shell below the prolongation

of the beak; anterior border sinuous above and nearly rectangular to the

hinge-line below ; base narrowly rounded
;
posterior margin broadly rounded.

Surface marked by rather strong, concentric lines, indicating stages of growth.

The shell is somewhat peculiar for the form of the beak, which is slender

and greatly prolonged anteriorly beyond the body of the shell, with a slightly

upward curvature near the point. It is also remarkable for the great con-

vexity of the valves along the umbonal ridge, which gives an almost vertical

anterior face. These features readily distinguish this from all other species.
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Formation and locality.—In limestones of Permo-Carboniferous age, foot-

hills southeast of Salt Lake City, Wahsatch Range, Utah. Collected by

S. F. Emmons, esq.

MYAT.INA PERMIANA.

Plate VI, fig. 7.

Mytilus {Myalina) Permianus Swallow, Trans. St. Louis Acad. Sci., vol. 1, 1858, p. 17.

Mytilus (Myalina) concavus (Swal.) Meek, ib., p. 18.

Myalina Permianus (Swal.) Meek, Pal. Missouri, p. 62, pi. ii, fig. 7.

Shell of medium size, elongate triangularly-ovate, much higher than

long, suberect; hinge-line shorter than the width of the shell below; ante-

rior margin concave ; base sharply and narrowly rounded; posterior margin

broadly rounded, sloping abruptly forward in the upper part to meet the

hinge-line, considerably contracting the length of the shell at this point.

Surface of the valves highly convex near the front border, and somewhat

gradually sloping toward the posterior margin; umbonal ridge rounded;

beaks obtuse, nearly or quite terminal. Surface of the shell marked by

concentric lines of growth, obscurely preserved on the casts.

This species differs from the last (Jf. aviculoides), with which it is asso-

ciated, in the less convexity of the valves and more rounded umbonal ridge,

as well as in wanting the narrow and prolonged beak of that species. The

example used and figured differs from those figured by Mr. Meek (loc. cit.)

only in having the hinge-line a little shorter. This feature, however, varies

much among the specimens in the collection.

Formation and locality.—Occurs with the preceding.

Genus SEDGEWICKIA McCoy.

SeDGEWIOKIA ? CONCAVA.

Plate VI, fig. 3.

SedgewicMa ? concava Meek & Hayden, Pal. Up. Missouri, p. 41, pi. 1, fig. 8, 1864.

I/yonsia concava M. & H., Trans. Albany Inst., vol. iv, March, 1858.

Among specimens on a yellowish-brown sandy shale from the Wahsatch

Mountains, near Salt Lake City, is one so nearly resembling the figure cited

above that we cannot hesitate in considering it as specifically identical.

The specimen is about one-third longer than the figure cited, being about

nine-tenths of an inch long. The form is transversely elongate-elliptical,
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a little more than twice as long as high, with the posterior extremity rounded

and recurved; beak large, prominent, and situated at about the anterior

third of the length; anterior end rounded, and longest below the middle;

basal line slightly convex, more abruptly directed upward for the posterior

third of its length; cardinal line concave; valve convex, becoming slightly

more compressed posteriorly; marked by slight concentric undulations of

growth parallel with the margins.

Formation and locality.—Upper Coal-Measures (Permo-Carboniferous),

foot-hills, southeast of Salt Lake City, Wahsatch Range, Utah. Collected

by S. F. Emmons.

Genus CARDIOMORPHA De Koninck.

Cabdiomoepha Missouriensis.

Plate VI, figs. 1-2.

CardiomorpJia Missouriensis Swallow, Trans. Acad. Sci. St. Louis, vol. 1, p. 207, 1858.

Shell rather below the medium size, transversely elongate and sub-

quadrangular in general outline ; valves ventricose, or even gibbous, pre-

senting an almost cylindrical form. Hinge-line more than half the length of

the shell, very slightly arcuate and abruptl}^ rounding into the posterior

extremity, which is obliquely rounded, and longest below ; basal margin

nearly sti^aight in the middle, curving more abruptly at each extremity;

anterior end short, rounded ; beaks tumid and enrolled, situated rather

within the anterior third of the length ; umbonal prominence faintly sub-

angular; cardinal slope narrow and abrupt. Surface of the shell marked

with fine concentric striae of growth and stronger undulations. Substance

of the shell very thin.

The specimens described differ so litttle from examples of the species

received from the Coal-Measures of Canton, Illinois, that they are not readily

distinguished when placed together; the most marked difference being the

slightly greater length of the anterior end, and somewhat more prominent

beaks. The shell is also a little more excavated in front of the beaks ; but

these differences are not strong enough to be deemed of specific importance.

Formation and locality.—In black shale of Coal-Measure age, near

Eberhardt Mills, White Pine. Collection of Arnold Hague, esq.
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CEPHALOPODA.

Genus CYRTOCERAS Goldf.

Cybtoceras cessator n. sp.

Plate VI, fig. 15.

Shell of rather small size, moderately curving throughout its length,

and rapidly expanding from below upward ; the specimen measured show-

ing an increase of diameter from less than half an inch to about eight-tenths

of an inch in a length of only about nine-tenths of one inch ; section circu-

lar. Surface marked by strong, rather distant, rounded annulations, which

are separated by concave interspaces. The annulations are directed shghtly

upward or forward in crossing the back of the shell, and become gradually

more distant with the increased growth of the individual ; four of these

annulations occup}^ a length of the shell equal to its diameter at the upper-

most of those counted. Septa equal in number to the annulations, their

extreme outer margins reaching nearly to the crest of the ridges in some

cases ; others are more distant. Siphuncle small, submarginal, situated a

little to the right of the dorsal line (perhaps only an accidental feature).

Surface of the shell marked by fine, crowded, thread-like, encircling

strige on both ridges and interspaces.

The species closely resembles in many of its characters that figured

by Meek and "Worthen (Geol. Ills., vol. ii, plate 24, fig. 3), under the name

of Ortlioceras annulato-costatum, but differs in its circular section, more rapidly

expanding tube, and longitudinal curvature. The latter feature, together

with the dorsally-situated siphuncle, would place the species under the

genus CyrtoceraSj and we strongly suspect the Illinois shell will also prove

to belong to the same genus when its true characters are ascertained. The

0. Chesterensis of Swallow (Trans. St. Louis Acad. Nat. Sci., vol. ii, p. 98)

is still further removed from this one by its closely-arranged annulations,

though it is not stated if it be curved or straight.

Formation and locality.—In black shales of probably Coal-Measure age,

near Eberhardt Mill, White Pine, Nevada; associated with Goniatites Kingii

and Cardiomorpha Missouriensis. Collected by Arnold Hague, esq.
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Genus GONIATITES De Haan.

GONIATITES KiNGII D. Sp.

Plate VI, figs. 9-14.

Shell rather below the medium size, subglobose, the length and breadth

being about as three to two; composed of from four to six volutions, which

are broadly rounded over the dorsum and subangular at the margin of the

broad open umbilicus, into which the sides slope abruptly, forming an angle

of about forty-five degrees to the axis of the shell. Each volution em-

braces the preceding one to near the lateral angle, leaving a very narrow

surface exposed within the umbilicus. Extreme width of the volution equal

to three times the length, measured from the ventral to the dorsal surface,

at the center of the volution.

Surface of the shell and umbilicus marked by fine, subequal, trans-

verse lines of growth, often becoming crowded, and forming incipient un-

dulations on the back of the shell. Surface of the internal casts sometimes

marked by transverse constrictions, caused by the thickening of the inner

surface of the lip at stated periods of growth, as if for the purpose of strength-

ening its substance. Two of these constrictions occur in the space of one

volution, bringing them on opposite sides of the cast Septa rather closely

arranged and deeply lobed. The dorsal lobe is longer than wide, and deeply

divided, forming two long, slender, lanceolate branches, with a shorter, trun-

cated, central projection; dorsal saddle broadly conical, rounded above, and

slightly inclined toward the dorsal lobe; lateral lobes as long as the dorsal

saddle, obconical, pointed at the lower extremity; lateral saddles broader

and shorter than the dorsal saddles.

The shell is somewhat remarkable for the great extent of the outer

chamber, appearing from fractured individuals to consist of two complete

volutions, and in some cases even more. It does not appear to attain a very

large size ; the largest fragment observed indicating a specimen of not more

than two inches in diameter.

The species is of the type of G. sphericus Sow., but is less globose and

the umbilicus much larger. There are several American species of the type

known, as G. NoJmensis Cox and G. globulus and G. lowensis M. & W. from
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the Coal-Measures, but our shell differs from all of them in the proportionate

size of the whorls, in the form of the umbilicus, and in the form and dispo-

sition of the septa to such an extent as to be not readily mistaken.

Formation and locality.—In black shale of the Coal-Measures, near

Eberhardt Mill, White Pine, associated with Cyrtoceras cessator and Cardio-

morpha Missouriensis. Collected by Arnold Hague, esq.

FOSSILS OF THE TEIASSIO FORMATION.

RADIATA.

ECHINODERMATA.

Genus PENTACRINITES Miller.

Pentaceinites astekiscus ?.

Plate VI, fig. 16.

? Pentacrinites asteriscus M. & H., Proc. Acad. N. Sci. Phil., 1858, p. 49; 1860, p. 419;

Pal. Up. Missouri, p. 67, pi. 3, fig. 2.

Several specimens of the separated disks of a Pentacrinites very simi-

lar in character to P. asteriscus M. & H., but differing somewhat in form,

but more particularly in their larger size, have been noticed among the col-

lections from Dun Glen Pass, Pah-Ute Range. When compared with speci-

mens of that species from localities of Jurassic age, they differ slightly in

the more obtuse points of the star, and the filling up of the angles between

the points, and also in the broader form of the elliptical figures on the ar-

ticulating surfaces of the disks. As these features, however, are not constant

among any considerable number of specimens of that species, even when

found together on the same block, we hesitate to consider them of specific

importance. The large size is the most noticeable feature of these speci-

mens, some of which exceed one-fourth of an inch in diameter, while those

of that species seldom reach one-fifth of an inch, and are usually much

smaller. It is possible that this may prove to be a very distinct form when
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more and better material shall have been examined, but at present we hesi-

tate to so consider it.

Formation and locality.—In limestone of supposed Triassic age, asso-

ciated with Spiriferina Homfrayi and Terebratula Humholdtensis Gabb., near

Dun Glen Pass, Pah-Ute Eange, Nevada. Collected by Arnold Hague, esq.

BEACHIOPODA.

Genus SPIRIFERINA D'Orb.

Spirifekina Homfkayi ?.

Plate VI, fig. 18.

? Spirifer Homfrayi Gabb, Geol. Sur. Cal., Pal., vol. 1, p. 35, pi. 6, fig. 38.

It is with considerable hesitation that we refer to the above species

some very imperfect fragments in the Dun Glen collections. They con-

sist of two imperfect dorsal valves, and some still more fragmentary ventrals;

the latter altogether too imperfect for illustration. The dorsal valves are

depressed-convex, with slightly rounded cardinal extremities; the mesial

fold is simple, broad, and rounded, the front forming a little more than one-

fourth of the entire width of the valve, measured along the hinge-line. The

sides of the shell are each marked by seven or eight simple, scarcely angu-

lar plications, rapidly decreasing in size from the middle outward; front

margin nearly semicircular in outline. The ventral valve has been erect

and pointed at the beak; the plications appear more angular than those of

the dorsal, and the area of considerable height.

The specimens are badly exfoliated, thus rendering the surface-charac-

ters obscure. The texture of the shell cannot be distinctly made out, but

appears to have been punctate, and for this reason we have classed it

under the genus Spiriferina, although it may possibly not be properly

referred.

Formation and locality.—In dark-colored limestone of Triassic age, one

and a half miles south of Dun Glen Pass, Pah-Ute Range, Nevada. Col-

lected by Arnold Hague, esq.

Spirifera (Spiriferina ?) Alia n. sp.

Plate VI, fig. 17.

Shell of medium size, transversely broad-ovate ; the width about one-
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sixtli greater than the length, measuring on the ventral valve. Valves

rotund, with rounded hinge-extremities. Beak of the ventral valve obtuse,

incurved, and rounded; area of only moderate height; middle of the valve

marked by a well-defined mesial depression, the front of which is equal to

more than one-third of the entire width of the valve. Dorsal valve not

observed. Surface marked by numerous, rather fine, slightly angular, radi-

ating costae, which do not appear to bifurcate except on the mesial fold.

There are eight plications marking the mesial sinus, near the front margin,

on the specimen figured, and about twenty may be counted on each side of

the valve. Interior unknown.

We know of no species of Spirifera or Spiriferina in rock of this age

resembling the one under consideration or with which it can be confounded.

The substance of the shell, like all those from the same locality, is badly

exfoliated, and has apparently undergone some change, which has to some

extent obliterated the natural features, so that we are not able to say defi-

nitely if it be punctate or not, consequently are in some doubt in regard to

its generic relations.

Formation and locality.—In dark-colored limestone of Triassic age, one

and a half miles south of Dun Glen Pass, Pah-Ute Eange, Nevada. Col-

lected by Arnold Hague, esq.

Genus TEREBRATULA (Llhwyd.) Brug.

Terebratula Humboldtensis.

Plate VI, figs. 22-24.

Terebratula Humboldtensis Gabb, Geol. Survey Oal., Pal., vol. 1, p. 34, plate 6, fig. 35.

Shell of medium size, elongate-oval or ovate, widest above or below

the middle in different specimens; front of the shell truncate, marked by a

simple fold and sinus on the front margin, or by a double fold on the dorsal,

with a sinus between, and corresponding elevation and depression on the ven-

tral side. Ventral valve usually slightly flattened across the middle; beak

strong and broad, scarcely incurved, truncated by a rather large perfora-

tion ; cardinal borders broad, strongly inflected and flattened, so as to form

an angularity along the edge of the beak.

Surface of the shell marked by strong, irregular, concentric varices of
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growth, but without other visible markings. The substance of the shell

appears to have been finely punctate ; but, owing to some chemical change,

the structure is usuaDy obliterated.

The species is a very variable one, both in general form and in the

features of the front margin; sometimes being entirely plain, or having a

simple elevation and sinus, or being biplicate on the dorsal side, and appar-

ently triplicate on the ventral. These features seldom mark the young or

half-grown shells, and on the older specimens are usually confined to the

anterior third of the valves.

Formation and Jocality.—In limestone of Triassic age, near Dun Glen

Pass, Pah-Ute Range, Nevada. Collected by Arnold Hague, esq.

LAMELLIBRANOHIATA.

Genus EDMONDIA De Koninck.

Edmondia Myeina n, sp.

Plate VI, fig. 19.

Shell rather below the medium size, transversely ovate, the length

nearly one-third greater than the height exclusive of the beaks. Valves

very convex, becoming almost inflated near the anterior end and on the

umbones; beaks proportionally large and tumid, situated near the anterior

end, and projecting largely above the hinge-line; anterior extremity short

and rounded ; basal line gently convex
;
posterior extremity more broadly

rounded than the anterior; cardinal line nearly two-thirds the length of

the shell and gently curved throughout. Surface marked by obscure lines

of growth; interior features not determined.

The specimens consist of internal casts, preserving but fragments of

the shell in a highly crystalline condition, and do not reveal the true sur-

face of the shell, nor the exact generic relations of the species.

Formation and locality.—In limestone of Triassic age, at Dun Glen, Pah-

Ute Range. Collected by Arnold Hague, esq.
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. FOSSILS OF THE JURASSIC PERIOD.

BRAOHIOPODA.

Genus RHYNCHONELLA Fischer.

EHYNCHONELLA MyEINA II. sp.

Plate VII, figs. 1-5.

Shell of medium size, very broadly ovate, being wider than long; the

greatest diameter below the middle, valves depressed-convex, the dorsal

much the deepest and nearly evenly convex from beak to base, and also

transversely. Ventral valve somewhat unevenly convex, slightly flattened

toward the sides, and moderately depressed in front to form the proportion-

ally broad mesial extension ; beak rather large, pointed, strongly curved

upward, and projecting considerably beyond the dorsal valve.

Surface marked by from thirty-two to thirty-four low, rounded plica-

tions, eight to ten of which are elevated on the dorsal valve forward of the

middle of the shell, forming the rather wide but only moderately elevated

mesial fold and a corresponding number impressed on the ventral valve.

Minute surface-structure of the shell finely but evenly marked with con-

centric lines of growth.

This is a very pretty species, and is characterized by the moderately

fine plications of the surface, which are of nearly equal strength on all

parts of the shell, those of the mesial elevation being hardly perceptibly

larger than those on the sides. The species bears considerable resemblance

to Bhynchonella varians Schl. of the Inferior Oolite from Whitby, England,

but differs in the more evenly convex valves and in the rounded plications,

those of that species being slightly angular iii the specimens examined.

Formation and locality.—In light-colored limestones of Jurassic age, at

Flaming Gorge, Uinta Range, Utah.

EHYNCHONELLA GNATHOPHORA ?.

Plate VII, fig. 6.

Bhynchonella gnathophora Meek ?, Geol. Surv. Cal., Pal., vol. 1, p. 39, pi. 8, fig. 1.

A few individuals referred with doubt to this species occur in the

collections from Flaming Gorge. The reference, however, is very unsatis-
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factory, and, on examining specimens of that species, appears even more

uncertain ; still, the differences are not so great as to positively preclude

the possibility of specific identification. The individual represented on

plate 7, fig. 6, is perhaps as closely related to Meek's species as any one

seen, but differs very materially in the strength of the plications on the

lateral parts of the shell, there being from two to four on each side more

than on the most finely marked individuals referred to that species by its

author ; the shell is also less rotufid and more slender and delicate in habit.

Genus TEREBEATULA (Llhwyd.) Brug.

Terebeatula Augusta n. sp.

Plate VI I, figs. 7-10.

Shell small, broadly ovate, the widest part being a little below the

middle of the length ; width of the shell less than the length ; valves

depressed-convex, the dorsal sometimes nearly flat, but usually two-thirds

as convex as the ventral; beak small, minutely perforate, and strongly

incurved; cardinal slopes angular; margins of the shell acute. Surface

marked by lines of growth without perceptible structure except the very

fine punctse of the shell.

The species of this genus, when of the same general type, are so

similar that it is extremely difficult to point out specific differences or insti-

tute satisfactory comparisons, an-d the shells now under consideration belong

to a form which is so often repeated, both in this and several other genera,

that it would be useless to enter into any discussion of specific characters

;

therefore we shall rely upon the figures to tell their own story.

Formation and locality.—In limestones referred to the Jurassic, at

Shoshone Springs, Augusta Mountains, Nevada.

LAMELLIBEANCHIATA.
Genus OSTREA Linn.

OSTEEA sp. 1

Plate VII, fig. 12.

Compare 0. Engelmanni Meek, Proc. Acad. Nat. Sci. Phila., 1860, p. 311 ; Pal. Upper
Missouri, p. 73, figs. A and B.

A single example, an impression of an upper valve, found associated

with the following species, appears to be entirely distinct. It is a much
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larger shell, and possesses all the features of a true Ostrea. The form is

irregularly ovate in outline, moderately convex, and slightly curving poste-

riorly ; length and breadth about as four to three, the expansion of the

valve being most rapid on the posterior side below the middle
;
posterior

border concave in the upper part, and sharply rounded below ; anterior

border regularly and broadly rounded ; adductor muscular scar small, sub-

marginal, situated above the middle of the length ; the area embraced

above the pallial line being not more than one-fourth as great as that

below.

The specimen under consideration was at first supposed to be the young,

or a small individual, of 0. Engelmanni Meek, but thei'e is not the slightest

evidence of plications, the shell is proportionally longer, and the muscular

imprint proportionally smaller and more nearly submarginal
;

yet the

resemblance to that species is quite strong, and it is possible that in such

variable shells such changes may take place in the same species.

Formation and locality.—In rocks of Jurassic age, northwest of Kaw-

lings Station, Wyoming.

Genus GRYPH^A Lam.

Gryph^a calceola var. Nebrascensis.

Plate VII, fig. 11.

Gryphcea calceola var. Nebrascensis M. & BL., Proc. Acad. Nat. Sci. Phila., 1861, p. 437

;

Pal. Upper Missouri, pp. 74-75, pi. 3, fig. 1.

Among the Jurassic fossils of the collection are numbers of a small

Oyster-like shell, which we suppose to be identical with many of those

referred to the above-named variety of Quenstedt's species G. calceola. The

specimens are mostly small and of variable form, the prevaihng feature

being broadly and irregularly reniform, or curved-ovate ; more or less

truncate at the posterior end ; the smaller valve being extremely shallow

and scarcely convex, while the attached valves are very irregular and

variable in depth and convexity, most of them being flattened and attached

over the greater part of their extent, with the edges abruptly curved

upward, to give the requisite depth, others scarcely showing any mark of

attachment, and still others are squarely and vertically truncate at the

upper extremity, similar to those represented in the Pal. Upper Missouri,
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pi. 3, figs. 1 b and c. The most general feature seems to be their small

size, although they differ in this respect, for while the majority of the speci-

mens range from half to three-fourths of an inch in length, other examples

are found attaining a length of an inch and a half

It will be seen, by reference to the remarks of Messrs. Meek & Hayden

on this species, that they have met with all these various phases and varia-

tions among their specimens, although they speak of examples of much

larger size, where the attached valves are deep and strongly arcuate, with

large, strongly incurved beaks. These they term "normal forms" of the

variety, although it would seem that from some of their localities these

forms are nearly or quite absent, and that the flattened forms prevail.

Among the examples examined by us there are none of these "normal

forms", but all are of the irregularly convex, the squarely truncate, or the

flattened forms above referred to ; and it seems to us that these forms are

much more likely to prove an entirely distinct species from the so-called

"normal forms" than that they are merely individual differences. In fact,

from the specimens before us, and from the figures above referred to, it

appears that there is but little reason for considering the forms under con-

sideration as belonging to any other genus than Ostrea ; while those

referred to as "normal forms" are unquestionably true Gryplicea.''-'

In the flattened and almost wholly attached examples, the form and

characters are so exactly similar to Ostrea congesta Conrad, from the Creta-

ceous formations, that it is nearly or quite impossible to say wherein they

differ, except, perhaps, that they are not so gregarious or so densely packed

together as that species often is.

. Formation and locality.—In shaly limestone of Jurassic age, at Sheep

Creek, Uinta Range, Utah, associated with Camptonectes hellistriatus, Penta-

crinites asteriscus, &c.; and on Ashley Creek, Uinta Range, associated with

Camptonectes? extenuatus, Bellemnites densa, &c. Collected by S. F. Em-

mons, esq.

* Siuce the above paragraph was wiitten, Dr. C. A, White has described these

small shallow forms under the name Ostrea strigilecula (see Pal, Rep. Geograph, and

Geol, Surv, and Expl. West of 100th Merid,, Lieut, Wheeler in charge, by 0. A ,White,

p. 163, pi, xiii, fig, 3),
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Genus AVICULOPECTEN McCoy.

AVICULOPECTEN (EUMICROTIS ?) AUGUSTENSIS D. Sp.

Plate VII, figs. 14-16.

Shell small, broadly ovate, higher than wide ; length of the hinge equal

to about half the height of the shell, the anterior .side straight and forming

two-thirds of the entire length, posterior side slightly declining from the

beak; left valve moderately convex, most prominent on the umbone; beak

small, obtusely pointed and but slightly projecting beyond the hinge-line;

auriculations depressed, but not distinctly separated from the body of the

shell, the anterior one of moderate size, posterior one quite small. Surface of

the valve marked by simple rounded ribs of equal strength, except on the

left auricuiation, where they are finer, somewhat corrugated, and strongly

curved upward to the margin. Right valve flat or very slightly convex;

beak depressed and not extending beyond the hinge-line; ears much more

distinctly marked than on the left valve, the lines separating them from the

body of the shell, strong, nearly straight, and rapidly diverging from the

beak, inclosing an angle of about ninety degrees; anterior auriculation

large, rounding inward from the extremity. Byssal notch more than a third

as deep as the length of the ear, broad and rounded at the bottom. Surface-

markings similar to those of the opposite valve.

The specimens from 'which the description is taken are slightly exfoliated

and do not present the natural surface-markings; but another fragment

presenting a weathered surface shows concentric strise, which are strongly

vaulted in crossing the radii, but not distinctly marked in the depressions.

The species has much resemblance, especially the left valve, to many

of those referred by Mr. Meek to his genus Eumicrotis, in general form and

surface-markings, but differs strongly in the large anterior auriculation and

byssal notch of the right valve, corresponding in this respect more nearly

with Aviculopeden, and we are undecided as to which genus they ought

properly to be referred.

Formation and locality.—In limestone referred to the Jurassic, Shoshone

Springs, Augusta Mountains. Collected by S. F. Emmons, esq.
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Genus EUMICROTIS Meek.

EUMICROTIS CURTA.

Plate VII, fig. 24.

Avicula curta Hall, Stans. Rept. Salt Lake, p. 412, pi. 2, fig. 1.

Avicula {Monotis) tenuicostatus M. & H., Proc. A. N. Sci. Phil., 1858, p. 50.

Monotis curta M. & H., Proc. A. N. Sci. Phil., 18G0, p. 418.

Eumicrotis curta M. & H., Smithsonian Check-List N. Am. Invert. Foss., 1804.

Uumicrotis curta M. & H., Pal. Upper Missouri, p. 81, pi. 3, fig. 10.

Shell small, suborbicular or obliquely ovate, a little higher than long,

or height and length subequal; valves convex, the left one the most rotund.

Hinge-line short, compressed behind and forming a small, obtusely-angular

wing; anterior side very short, scarcely forming awing, the anterior margin

rounding nearly to the beak; posterior margin gradually sloping backward

from the extremity of the hinge to a point below the middle of the valve,

whence it is rather sharply rounded to the junction with the basal line. Base

slightly prolonged on the posterior side of the median line, giving a little

obliquity to the shell. Eight valve apparently less convex than the left.

Surface marked by distinct radiating lines or ribs, which are narrower

than the spaces between, and usually become obscure or obsolete before

reaching the beaks. On the right valve, the radii are much less strongly

marked, while the concentric striae become more distinct.

Among a large number of specimens there are no right valves in a con-

dition to show the hinge-features or byssal notch, and we are therefore left

somewhat in doubt concerning these features. The shells appear to possess

all the essential characters of E. curta, but vary so much among themselves

as to give rise to some doubt.

Formation and locality.—In calcareous beds of Jurassic age, above the

gypsum beds at Ashley Creek, Uinta Range, Utah. Collected by S. F.

Emmons, esq.

Genus CAMPTONECTES Agassiz.

Camptonectes bellisteiatus Meek. V

Plate VII, fig. 13.

Camptonectes hellistriatus Meek, Pal. Upper Missouri (Smithsonian Contributions to

Knowledge), p. 77, figs. A-D.

"Shell very thin, compressed-lenticular, suborbicular in outline; valves

19 P R
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nearly equally convex; hinge-line equaling- two-fifths to one-half the trans-

verse diameter of the valves; posterior ear very short, or nearly obsolete,

flat, and obliquely truncated; anterior ear larger, flattened, and marked by

rather distinct lines of growth in the right valve, separated from the adjacent

margin by a more or less angular sinus, one-third to one-half as deep as the

length of the ear, measuring from the beak. Surface striae very fine, regu-

lar, sharply impressed, and increasing in number by the intercalation of

others between as they diverge in extending from the umbonal region, so

strongly arched as to run out on the hinge-line near the beaks; concentric

strise fine, regular, closely arranged, and often nearly or quite obsolete on

the impressed spaces between the impressed radiating strise, to which latter

they impart a subpunctate appearance."

The above is a transcript of Mr. Meek's description of this species.

Although there are quite a number of specimens in the collection which are

referable to it, there are none which give the entire characters of the shell;

nor are there any from which a figure could be made without some resto-

ration. Still the characters of the species are, nevertheless, shown so dis-

tinctly as to leave no doubt as to the correct reference. The specimens

are generally smaller than the figures given by Mr. Meek, and some of

them are a little more oblique in outline, while the characters of the sur-

face vary from being nearly smooth to those strongly cancellated; while

on some the concentric strise are strongest, and on others nearly obsolete.

Formation and locality.—Jurassic; specimens have been recognized from

northwest of Rawlings Station, Wyoming, and from Sheep Creek, and

Flaming Gorge, Uinta Range, Utah. Collected by S. F. Emmons, esq.

Camptonectes extenuatus Meek.

Plate VII, fig. 18,

Camptonectes? extenuatvs Meek, Pal. Upper Missouri (Smithsonian Contributions to

Knowledge), p. 78.

Camptonectes ? pertenuis M., ib., pi. iii, explanations of fig. 6.

Shell small, erect, broadly ovate, a little higher than wide, the point of

greatest width being near the middle of the shell; hinge-line short, about

half as long as the width of the valve; ears small, the anterior one slightly
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obtuse at the outer angle, the posterior margin sloping gently backward

toward the body of the shell, the posterior wing not fully determined. Body

of the (n'ght 1) valve convex, most prominent, and almost subangular toward

the umbo; beak small, pointed, scarcely projecting beyond the hinge-line;

margin of the shell broadly rounded anteriorly and posteriorly, and some-

what acutely rounded at the base.

Surface of the valve in the specimen seen marked by fine, concentric,

impressed lines, and by stronger radiating lines. These latter seem to be

composed of rows of fine dots, or punctures, and are strongly divergent, so

as to curve abruptly upward toward the margin on the sides of the valve,

the increase being entirely by interstitial addition.

The shell differs from C. heUistriata Meek in its smaller size, convex

valves, more erect form, and in the proportional height and width of the

valve, this being higher than wide, while the reverse is true of the other.

There can be no doubt that this is the shell to which Mr. Meek gave

the above names, although he had not seen the radiating strise of the

surface so plainly as to feel sure of their existence. On the specimen used

in the above description, the strise are very distinct, and have exactly the

character of that of C. heUistriata; consequently, there can be no doubt of

its correct reference to the genus Camptonectes, although in our specimens

the anterior wing and sinus have not been satisfactorily determined, that

part in the figure having to be made from analogy.

formation and locality.—In light-colored shales of Jurassic age, north-

west of Rawlings Station, Wyoming.

Camptonectes pertenuistriatus n. sp.

Plate VII, fig. 17.

Shell small, very broadly ovate, the point of greatest width being about

the middle of the length, width equal to about four-fifths of the height;

base and sides of the shell regularly rounded. Right valve very depressed-

convex or almost flattened; hinge-line short, the anterior side equal to a

little more than one-third of the width of the valve below; posterior side

unknown, the specimen being mutilated in this part. Beak small, pointed,

not rising above the line of the hinge; cardinal slopes nearly straight from
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tlie beak to a little above the middle of the length, and embracing an angle

of about ninety degrees; anterior wing narrow, separated from the body of

the shell by a deep, sharply rounded notch, which extends about half-way

to the center of the valve; a strongly-depressed sinus passes from the base

of the notch to the beak, separating the upper part of the wing from the

body of the shell.

Surface of the shell marked by rather distinct, concentric lines of

growth, which are crossed by exceedingly fine, radiating striae, imperceptible

except by the aid of a lens. The striae diverge rapidly from the median

line, and curve upward rather more strongly toward the sides of the shell.

Tlie shell differs from C. f extenuatus Meek and Hayden (Pal. Upper

Missouri, p. 78, plate iii, fig. G) in its more attenuated beak, flattened valve,

finer strife, and more elongate form.

Formation and locality.—In limestone of Jurassic age, northwest of

Rawlings Station, Wyoming.

Genus LIMA Brug.

Lima (Plagiostoma) occidentalis n. sp.

Plate VII, fig. 23.

Shell of medium size or smaller, very broadly ovate, the height slightly

exceeding the greatest width; widest point about one-third of the height

from the basal extremity, below which the margin is regularly and evenly

rounded, and above the posterior border is more rapidly rounded and con-

tracted to the extremity of the short hinge-line, with which it blends with-

out perceptible angle. Valves strongly convex, most ventricose near the

middle of the anterior border, from which point the surface declines to the

postero-cardinal and postero-basal margins; beaks apparently small, incon-

spicuous, and somewhat appressed (?). Anterior wing minute, posterior

wing^mall, but alated, not distinctly separated from the body of the shell;

ligamental area not observed. Anterior border of the shell strongly con-

cave, the concavity extending more than half the height of the shell.

Surface of the shell marked by simple, strong, rounded radii, about

sixty in number, posterior to the junction of the anterior and basal borders,

with a few incipient radii observable on the anterior slope. The radii are
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strongest near the middle of the basal border, and decrease very slightly in

size anterior to this point; but posteriorly they decrease more rapidly, and

on and near the posterior alation are quite fine. Interspaces narrow and

concave.

This species is closely allied to Lima lineata Gold. (=: Plagiostoma lineata

of authors,) but differs in being more regularly rounded on the basal and pos-

tero-basal borders, as well as in being more erect, that species having con-

siderable obliquity, the longest point of the base being much nearer the

anterior side. The beak is also shorter, and not nearl}^ so prominent, and

the greatest convexity of the shell nearer the anterior margin, while that

one is most prominent near the middle of the valve, and nearly evenly

rounded in both directions from this point. The posterior wing of this

species is more alate than in that one, and more finely ribbed, giving about

fifteen additional ribs over and above the number counted on that species.

This character is perhaps the most distinctly marked feature of the species,

and one that will serve to readily distinguish them, although the general

resemblance of the shells is very great.

Formation and locality.—In cherty limestones of Jurassic age, at nam-
ing Gorge, Uinta Range, Utah. Collected by S. F. Emmons, esq.

Genus TRIGONIA Brug.

TrIGONIA QUADRannularis D. Sp.

Plate VII, fig. 22.

Shell small, subquadrangular in outline, with depressed convex valves

and flattened inconspicuous beaks; length of the shell a little greater than

the height; anterior end broad and rather squarely truncate; the margin

but slightly rounded; basal line somewhat straightened or but slightly con-

vex, more strongly rounded behind
;
posterior end obliquely truncate, long-

est below; cardinal border short, not more than two-thirds the length of

the valve, very little concave, and subparallel with the basal margin.

Surface of the valve marked by a flattened, distinctly elevated ridge,

which rises from behind the beaks, and passes along the iimbonal slope,

extending beyond the posterior margin of the valve in a squarish projec-

tion, equal in extent to the elevation of the ridge. Above the ridge, the
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cardinal slope is narrow and depressed, marked only by transverse lines of

growth. The surface of the ridge is marked by irregular transverse lines

of nodes. The body of the shell is marked by a series of low, rounded

ridges or undulations, which originate in a point at the edge of the flattened

unibonal ridge, and extend in the direction of the postero-basal angle of the

shell, where they are again bent forward, forming a series of acute angles

marking the umbonal line of the shell, and are directed with a slightly

downward tendency to the anterior margin. Along the umbonal ridge of

the valve the undulations are broad and rounded, becoming narrow again

in their anterior extension.

The strong undulations of the body of the shell of this species is a

distinguishing feature, and one by which it will be readily recognized. It

differs greatly in this feature from T. Conradi M. and H. (Pal. Upper Missouri,

p. 83, pi. 3, fig. 11) from the Jurassic of the Black Hills, as well as in the

subquadrangular form of the shell, that species being of a subtriangular

form.

Formation and locality.—In light-colored, somewhat shaly, limestones of

Jurassic age, near Como, Laramie Plains, Wyoming, associated with Fenta-

crinites asteriscus M. and H. and other Jurassic species. Collected by

Arnold Hague, esq.

Genus SEPTOCARDIA n. gen.

Shell bivalve, equivalve, inequilateral, cardiform. Hinge strong; right

A'^alve with a strong, recurving, hooked tooth under the beak, and a deep

cavity below and exterior to it, which is profoundly excavated in the

thickened substance of the shell. In the left valve, a large, deep cavity

corresponds to the tooth of the right valve. Lateral teeth obsolete. Liga-

ment external, situated in a groove formed by a thickened, overlapping

portion of the shell posterior to the tooth and corresponding cavity. Ante-

rior adductor muscular scar very large and deep, separated from the general

cavity of the shell by a calcareous plate, or septum, extending across the

anterior end of the valve on the inner side of the scar, thereby forming a

distinct chamber in each valve. Posterior adductor scar much smaller,

situated within the posterior cardinal margin. Pedal scars not observed.
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Surface of the shell marked, in the typical species, by strong, elevated,

radiating ribs, with ornamented surfaces similar to many of the recent

species of Cardium. Type 8. typica.

The shells for which the above generic name is proposed are small,

few specimens of the typical species exceeding three-eighths of an inch in

their greatest diameter. Externally they closely resemble the Eocene forms

of Cardita, but the hinge-structure separates them at once from all other

known forms. The cardinal border of the right valve appears almost as if

composed of two distinct lamellae of shell; an inner and an outer one, the

inner one originating- on the inside of the umbonal cavity, and rising to the

level of the valve margin, coalescing with the outer portion posteriorly, and

diverging considerably anteriox'ly, so as to leave a gradually-widening space

between the two, the anterior end of which is partitioned off, forming the

anterior muscular scar, or pit, and leaving a smaller, somewhat triangular,

cavity posterior to it. From the inner lamella bounding this cavity, the

recurved, hooked tooth rises, overarching the cavity beneath. In the left

valve, the two lamellse are less distinct; the whole cardinal border being

thickened, and the cavity into which the tootli of the right valve J&ts is

excavated in its substance, immediately in front or against the beak of the

valve. There are no lateral teeth in either valve. The septum bounding

the inner margin of the anterior muscular scar is similar to that of CucuUcea

or Idonearca, except that it borders the anterior instead of the posterior

muscle as in those genera, and in the species S. typica reaches almost to the

basal margin of the valve.

The type-species occurs in rocks referred with some doubt to the

Jm^assic, although the general appearance of the shells would indicate a

much rhore recent date.

Septocaedia typica n. sp.

Plate VII, figs. 26-29.

Shell small, subrhomboidal in outline, the united valves angularly cor-

diform and very gibbous. Valves longer than high, oblique, and widening

posteriorly; beaks strong, angularly tumid and enrolled, situated near the

anterior end of the shell ; cardinal line arcuate, slightly elevated posteri-
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orly; anterior end short and obtusely pointed ; basal line gently rounded

;

posterior end broadly truncate and slightly rounded. Body of the valves

very ventricose, subangular along the umbonal ridge, marked by strong

radiating costse, separated by equally wide, flattened interspaces ; six or

eight of these costse occupy the postero-cardinal slope, and from twelve to

sixteen may be counted on the body and anterior portion of the shell. The

costse are flattened on the summit, and marked by closely-arranged, recurved,

transverse ridges, or nodes, which become more crowded and stronger with

the increased age of the shell. Interior margin of the valves strongly den-

ticulate from the squarelj^-depressed grooves, corresponding to the external

ribs, and which extend to nearly one-third of the width of the shell.

Formation and locality.—In limestones referred to the Jurassic, at Sho-

shone Springs, Augusta Mountains, Nevada. Collected by S. F. Emmons,

esq.

Septocardia Caeditoidea n. sp.

Plate VII, fig. 25.

Shell of medium size, subrhomboidal in outline, longer than high, nar-

row anteriorly, and widening behind. Valves ventricose, very angular

along the umbonal bridge, rapidly sloping to the postero-cardinal margin,

and more gently toward the anterior end of the shell ; beaks large, promi-

nent, and strong
;
placed well toward the anterior end, which is narrowly

rounded ; basal line broadly rounded
;
posterior extremity obliquely trun-

cate, longest at the postero-basal angle. Internal features unknown. Sur-

face marked by numerous, strong, sharply-elevated, angular, radiating

costse, with sharply V-shaped interspaces, the exact number not deter-

mined ; those on the postero-cardinal slope near the basal angle count-

ing about five in the space of half an inch, giving about a tenth of an inch

from crest to crest ; toward the cardinal line they become gradually finer.

Those on the body of the shell appear to have been of nearly equal strength

with those on the posterior part, becoming finer toward the anterior

extremity. The costse are crossed transversely by fine, closely-arranged,

zigzag lines, strongly arched upward in crossing the ribs. Greatest length

of the specimen, 1| inches ; height, 1^ inches.

This species differs from S. typica not only in its greater size, but in
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being proportionally longer, but most notably in the angular form of the

ribs and interspaces, as well as in the different style of transverse orna-

mentation. The specimen presents much the appearance of an Eocene

Cardita, and closely resembles C. alticostata Conrad (C transversa Lea) of

the Claiborne beds in Alabama, except that it is narrower anteriorly.

Formation and locality.—In limestone referred to the Jurassic, Shoshone

Springs, Augusta Mountains, Nevada. Collected by S. F. Emmons, esq.

Genus ASTARTE Sowerby. /
ASTARTE ? ARENOSA n. sp. /

Plate VII, figs. 20-21.

Compare Tancredia Warrenana Meek and Hayden, Pal. Upper Missouri, p. 96, pi. 3,

fig. 7.

Shell small, the largest specimens not exceeding half an inch in length,

by a height about two-thirds as great; form transversely suboval, or

quadrangularly oval ; cardinal line arcuate, but little more than half as long

as the body of the shell, gradually and moderately declining posteriorly

;

anterior end constricted in front of the beaks, and rather sharply rounded

below ; basal line broadly convex
;
posterior end narrow and obliquely

truncate, being longest below at the junction with the basal border ; beaks

small, incurved, moderately ventricose, and situated at about one-fourth of

the length from the anterior end. Valves ventricose throughout, with a per-

ceptible fullness along the umbonal slope, above which the shell declines

more rapidly to the cardinal border. Features of the hinge and muscular

system unknown. Surface of the shell smooth, so far as can be determined

from the specimens examined.

At first, we were inclined to consider this shell as identical with Tan-

credia Warrenana M. (loc. cit), but on closer comparison with figures and

description it would seem to be distinct. At least, it is not a Tancredia, and

may be equally distant from Astarte; but, in the absence of all generic

features in the specimens beyond the external form, it is impossible to say

definitely to what genus it does belong. It is an abundant species in some

localities, the rock being literally filled with the impressions. It differs

specifically from the above-named shell in being less distinctly triangular
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and in the more anterior position of its beaks, as well as in the want of

convexity in the curvature of the antero-cardinal border, as would be

required were it a species of Tancredia.

Formation and locality.—In red sandstones of Triassic or Jurassic? age.

North head of Chalk Creek, Utah. Picked up in the debris, and of no

stratigraphical importance.

GASTEROPODA.

Genus NATICA Lam.

Natica? Lelia n. sp.

Plate VII, figs. 19-21.

Shell small, globose ; height and width about equal, and seldom exceed-

ing a fifth of an inch in measurement. Volutions two and a half to three,

the last one very rapidly expanding and ventricose, constituting almost the

entire bulk of the shell; inner volutions minute, moderately elevated above

the surface of the body-whorl, and somewhat regularly rounded, forming a

very low spire; suture distinct but not channeled; aperture subpatulose or

pear-shaped, higher than wide, largest below the middle, pointed at the

upper extremity and rounded below, except near the junction with the col-

umella, where it is almost subrimate; outer lip thin and sharp. Columella

arcuate, rounded, without any appearance of a callus or thickening of any

kind as far as can be determined from any of the examples in hand. (This

portion of the shell is more or less concealed by adhering rock in all the

individuals, so that this feature cannot be satisfactorily determined.) The

strige, however, appear to pass from the body of the shell directly upon and

over the solid, sl'ghtly-twisted, and non-umbilicated columella.

Surface of the shell smooth, appearing almost polished, except for the

very fine striae of growth which are directed backward across the body of

the volution.

The species has nearly the size and general appearance of Naticopsis

nana Meek and Worthen, from the Coal-Measures of Illinois and the West,

but differs in the columella being less straightened and prolonged below,

not giving so great a basal extension to the aperture. The differences of

tlie character of the columella are too distinct to require comparison. The
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sliell is most probably not a true JSfatica, and may possibly not belong to

the same family; but as the real features of this portion cannot be satis-

factorily determined, it remains a matter of doubt. It closely resembles, in

general form, shells of the genus Neritopsis except for the smooth surface.

It differs also from Neritoma Morris in wanting the peculiar callus of that

genus and from Narica Reel, in the smooth surface and want of umbilicus.

Formation and localitij.—In a greenish white limestone supposed to be of

Triassic age,* northwest of Rawlings Station, Wyoming, and on the East

Fork of the Duchesne River, Uinta Range, Utah. Collected by S. F.

Emmons, esq.

*I do not myself believe this to be Triassic, but it has been so referred by

others.—E. P. W.
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Class. Order. Family. Genus and species. Formation.

Actinozoa Zoantharia .

Echinodermata ...| Crinoidea ,

Brachiopoda

.

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

CCELENTERATA.

I
Favosilidae | Michelina sp. undet ] Waverly group.

ANNULOIDA.

I

Pentacrinidse | Pentacrinites asteriscus? M. & H 1 Triassic.

Lyopomata.

do

do....

do....

-(?)

Arthropomata

.

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

do

Lyopomata . .

.

do

do

do

do

do

do

do

do

do

, do

Lamellibranchiata.

Do
Do
Do
Do
Do
Do

Monomyaria ,

.... do

do ,

do ,

do ,

do

do

MOLLUSCOIDA (ARTICULATA?).

Lingulidae

....do

....do

Obolidse

.-.-(?)

Orthidse

....do

Strophomenidse .

.

....do

....do.?

...do.?

....do

....do

Productidae

....do

....do

....do

....do

Spiriferidae

....do

....do

....do

....do

....do

....do

....do

LingulidcB

....do

....do

Rhynchonellidse

.

....do

....do

....do

-(?)
Terebratulidse . .

.

....do

....do

Lingulepis Mieran. sp

Lingulepis minuta n. sp

Lingulepis Elian, sp

Obolella discoida n. sp

Kutorgina minutissima n. sp

Orthis Pogonipensis n. sp

Orthis resupinata? Martin

Strophomena Nemia n.sp

Strophomena rhomboidalis Wilckins

Streptorhynchus equivalvis Hall

Streptorhynchus inflata W.&W ,

Strophodonta Canace H. & W ,

Lept3ena Melita n.sp —
Chonetes Loganensisn. sp

Productus Flemingi var. Burlingtonensis Hall

Productus Isevicostus ? White

Productus semireticulatus Martin

Productus elegans? N. &P
Spirifera Alba-pineusis n . sp

Spirifera? (Spiriferina) Allan, sp

Spirifera centronata Winchell

Spirifera imbrex? Hall

Spirifera setigera Hall

Spirifera striata Martin

Spiriferina ? Alia n . sp

Spiriferina Homfrayi Gabb
Athyris Claytoni n.sp

Athyris planosulcata ? Phillips

Athyris subquadrata ? Hall

Rhynchonella Emmonsi n . sp

Rhynchonella gnathophora Meek
Rhynchonella Myrina n. sp

Rhynchonella pustulosa ? White

Porambonites obscurus n . sp

Terebratula Augustensis n . sp

Terebratula Humboldtensis Gabb

Terebratula Utah n. sp

MOLLUSCA.

Ostreidse .

.

-...do

Pectinidae .

...do

....do

...do

....do

Ostrea sp . ? ? = O . Engelmanni Meek
Gryphsea calceola var. Nebrascensis M. & H,

Aviculopecten (Eumicr. ?) Angustensis n. sp,

Aviculopecten curtocardinalis n . sp

Aviculopecten parvulus n . sp

Aviculopecten Weberensis n. sp

Eumicrotis curta Hall

Potsdam group

.

....do.

Quebec.

Potsdam group.

....do.

Quebec group.

Lower Carbonif.

Quebec group.

Waverly.

....do.

....do.

Devonian.

Quebec group.

Waverly.

Lower Carbonif.

....do.

....do.

....do.

Waverly.

Triassic

.

Waverly.

Lower Carbonif.

....do.

....do.

Triassic.

....do.

Lower Carbonif.

....do.

...^do.

Devonian.

Jurassic.

....do.

Waverly.

Quebec.

Jurassic ?

.

Triassic.

Waverly.

Jurassic.

....do.

... do.

Permo-Carbonif.

... do.

... do.

Jurassic.
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Class. Order. Family. Genus and species. Formation.

Lamellibranchiata.

Do
Do
Do
,Do

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

Gasteropoda

.

Do
Do
Do
Do
Do
Do
Do
Do

Cephalopoda.

Do

Crustacea.

Do....

Do....

Do....

Do ...

Do....

Do....

Do....

Do....

Do....

Do....

Do....

Do ...

Do...

Do....

Do ...

Do....

Do ...

Do ...

Do...

Do....

Do ...

Do...

Do....

Do....

Do....

Do....

Do....

Monomyaria

do

do

do

do

do

Dimyaria

do

do

do

do

do

......do

do

do

do

Pectinobranchiata

do

do

do

do

do

Rhipliidoglossa..

do

do

Tetrabranchiata .

do

Trilobita ,

do.,

do..

do.,

do.

do ,

do.,

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do.

do .

do.

do .

do.

do.

do.

MOLLUSCA.
Pectinidse Camptonectesbellistriatus Meek

do Camptonectes extenuatus M . & H
— do Camptonectes pertenuistriatus n . sp . .

.

do Lima (Plagiostoma) occidentalis n . sp .

.

Pteriidae Myalina aviculoides M . & H
— do Myalina Permiana Swallow

Nuculanidae Nuculites triangulatus n . sp

Trigoniidae Trigonia quadrangularis" n . sp

Cardiomorphidae. Cardiomorpha Missouriensis Swallow..

do Edmondia? Myrina n. sp

Cardiidse Lunulicardium fragosum Meek
do Septocardia Carditoidea n . sp

do ».. Septocardia typica n.sp

LucinidaR Paracyclas peroccidens n . sp

Astartidae Astarte ? arenosa n . sp

AnatinidiE? Sedgewickia ? concava Meek
Fasciolariidaj ... F-usispira compacta n. sp

Naticidae Natica? Lelia n. sp

Solariidas Raphistoma acuta n. sp

do Euomphalus laxus White

do Euomphalus Utahensis n . sp

do Euomphalus (Strap.) Ophirensis n. sp.

Macluraeidse Maclurea minima n . sp

Bellerophontidae Bellerophon Neleus n. sp

do Cyrtolites sinuata n. sp

Cyrtoceratidse .

.

Cyrtoceras cessator n . sp

Goniatitidae Goniatites Kingii n . sp

ARTTCULATA.
Calymenidae...

Calymenidae >.

Paradoxidae ? .

.

....do

....do

....do

....do

...do

....do

....do

....do

Paradoxidae

.

....do

...do

....do

....do

....do

....do

....do

Asaphidae . .

.

....do

....do

Proetidae

....do

Agnostidae ..

...do

....do

....do

Conocephalitessubcoronatus n. sp

Conoceph. (Pterocephalus) laliceps n. sp

Crepicephalus (L.) Anytus n. sp

Crepicephalus (L.) granulosus n. sp

Crepicephalus (L.) Haguei n. sp

Crepicephalus maculosus n . sp

Crepicephalus nitidus n. sp

Crepicephalus (L.) quadransn. sp

Crepicephalus (L.) simulator n. sp

Crepicephalus (L.) unisulcatus n. sp

Crepic. (Bathyurus?) angulatus n. sp

Ptychaspis pustulosa n . sp

Chariocephalus tumifrons n. sp

Dikellocephalus bilobatus n . sp

Dikellocephalus flabellifer n-. sp

Dikellocephalus gothicus n . sp

Dikellocephalus multicinctus n. sp

Dikellocephalus quadriceps n. sp

Dikellocephalus Wahsatchensis n. sp

Ogygia parabola n . sp

Ogygia producta n . sp

Bathyurus Pogonipensis n. sp

Prcetus Loganensis n. sp

Proetus peroccidens n . sp

Agnostus communis n. sp

Agnostus Neon.n. sp

Agnostus prolongus n. sp

Agnostus tumidosus n. sp

Jurassic.

....do.

....do.

... do.

Permo-Carbonif.

....do.

Devonian.

J urassic

.

Coal-Measures.

Triassic.

Devonian.

Jurassic ?.

....do.

Devonian.

Triassic ? ; loose

.

Permo-Carbonif;

Quebec.

Triassic ?

.

Quebec.

Waverly.

....do.

....do.

Quebec.

Devonian.

Quebec.

Coal-Measures.

... do.

Quebec.

Potsdam group.

....do.

...do.

....do.

....do.

....do.

Quebec.

Potsdam group

.

...do.

... do.

....do.

....do.

....do.

....do.

Quebec.

Potsdam group

.

Quebec.

...do.

Potsdam group.

....do.

Quebec.

Waverly.

... do.

Potsdam group.

....do.

....do.

....do.
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EXPLANATION OF PLATE 1/
Page.

Obolella discoidea, y 205

Fig. 1. View of a dorsal valve, enlarged, showing the orbicular form.

2. View of a ventral valve, showing the truncated beak. Enlarged.

LlNGULEPIS? MINUTA -. 206

Fig. 3. View of a cast of the shorter valve, enlarged, showing muscular scars.

4. View of the cast of a long valve enlarged, showing the muscular scars more spreading

than in the other valve.

LiXGULEPIS MiERA 206

Fig. 5. View of a supposed ventral valve showing the extended beak.

6. A larger valve having a shorter beak. This may be a dorsal valve.

7. Outline showing the relative gibbosity and length of the two valves.

LiNGTiLEPis Ella 232

Fig. 8. View of a dorsal (?) valve showing the truncation of the beak. Enlarged to two

diameters.

Oiauis PoGONiPENSis 232

Fig. 9. View of a dorsal valve of rather more than the ordinary size. Enlarged.

10. A ventral valve of the ordinary size, aud of an elongate form, showing the elevation

of the beak.

KUTOUGINA MINUTISSIMA 207

Fig. 11. View of a dorsal valve, greatly enlarged, showing the peculiar striae and the faint

radiations on the surface.

12. A ventral valve having a more elongate form.

LEPTiENA Melita 208

Figs. 1.3-14. Views of two different individuals, showing variation in the surface-characters.

Strophomena Nemea 233

Fig. 15. View of the specimen described, showing the general form and surface-striae.

Porambonites obscukus 234

Fig. 16. View of the exterior of a ventral valve, showing the lamellae projecting inward from

the beak.

Maclurea minlma 235

Fig. 17, View of the spire of an internal cast of a specimen. Enlarged.

18. View of the flat side of the same individual.

19. Protile view of the specimen, showing the depth of the shell.

* The line drawn by the side of figures indicates tlie natural size.



2

Pago.

Raphistoma acuta 235

Fig. 20. Profile of a specimen, showing the elevation of the spire.

21 and 22. Upper and lower surfaces of the same individual.

Cyrtolites sinuatus 237

Figs. 23-24. Lateral and profile views of a specimen, showing the features of the shell. Enlarged.

FusrspiRA compacta 236

Fig. 25. View of ihe specimen described, which is imperfect at both ends; the outline shows
the probable form of the anterior end.

Agnostus Neon 229

Figs. 26-27. View of the cephalic and caudal shields, greatly enlarged, showing the features

as seen on the specimens.

Agnostus communis 228

Fig. 28. View of the cephalic shield, greatly enlarged, showing the peculiar form of the glabella

and the spine on its center.

29. Caudal shield. Enlarged,

Agnostus peolongus 230

Fig. 30. The cephalic shield, greatly enlarged, showing the great length and obscurely-marked

glabella.

31. View of the caudal shield associated with the above cephalic shield.

Agnostus tumii'Osus 231

Fig. 32. View of the cephalic shield, with its peculiar and tumid glabella. Greatly enlarged.

Bathyup.us Pogonipensis 243

Fig. 33. View of the pygidium described, showing the form and character of ribs, and the orna-

menting granules ou the axial rings.

34. Profile of the same, showing the elevation of the specimen.

IKELLOCEpffALUS»WAHSATCnENSIS 241

Fig. 35. View of the glabella and one fixed cheek. The wider depressions on the glabella are

. accidental depressions on the glabellar lobes.

^^JUV-vJt- ^^y^ sUKH^eEl'HAbUtr^ aUT lllCUS 242

Fig. 36. View of a pygidium, showing the peculiar character of the ribs of the lateral lobes.yFig. 36. View of a

Dntii.LL CEiTr.vnj5 quaDntl!.LLOCEI^VH»y QUADRICEPS 240

Fig. 37. Enlarged view of the glabella and fixed cheeks, showing the peculiar form of the

glabella and short frontal limb.

38. Profile of the same, showing the elevation of parts.

39. View of the pygidium, natural size.

40. Profile of the same, showing the great elevation.
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EXPLANATION OF PLATE II.

Pago.

CnNfomj-PH ATTTRS SDBCORONATDS 237

Fig. 1. View of a glabella and fixed cheeks, showing the general characters of the species.

Enlarged.

k.
©RfiiteKPf+AtUS (LoOANfitfceS^ GRANULOSUS » 214

Figs. 2-3. Vertical and profile views of a glabella and fixed cheeks, showing the form and

surface-markings. Enlarged.

GouijuefhaliteSt^teuockphalus} laticeps 221

Fig. 4. View of the central parts of the head, showing the peculiar form of glabella and

extended frontal limb.

5. A movable cheek, with a portion of the under surface of the front of the head.

6. A part of a thoracic segment, associated with the other parts.

f\
7. View of an imperfect pygidium, found in the same rock.

n^pPTrgPTTAriTg (LOGANFXLUS) NITIDUS 212

Fig. 8. View of the central portion of a head of the species, showing the character of these

parts.

9-10. Two pygidia, showing some variations in the.details.

Fig. 11. A glabella and fixed cheeks, enlarged.

12. View of a cheek, enlarged to twice the natural size.

13. View of a pygidium, enlarged to three times the natural size.

CltEPtCEPItitI:tTS~(fjOeASIDLIiU0) Haguei 210

Fig. 14. View of an entire individual, enlarged to twice the natural size, showing the form and
characters of the animal.

15. A single thoracic segment (third), enlarged to show more distinctly its structure.

Fig. 16. View of the central part of a head, showing the characters of the species. The lateral

limbs have been broken off.

17. View of a movable cheek, enlarged to two diameters, showing the broad, flattened,

, margiual border.

," 18. View of a much larger cheek, natural size (upper right-hand corner of plate).

K' '

. '

QRTl^PinFiPHAT.TTS (TiOGAKEIJ^US)-AnYTUS 219

Fig. 19. View of the central parts of the head of a small individual, showing the angular

glabella and strong ocular ridges.

20. View of a movable cheek, natural size, showing the striated surface.

21. A pygidium from the same block as the other specimens.



Pago.

&rEPITTEgHArTT5~tfcOeAWEHjU6')- UNISULCATUS 216

Fig. 22. View of the central part of the head, deprived of the postero-lateral limbs.

23. View of the pygidium, associated with the above

C'iaj:FiCErHALUs~XED'^^A-N 'gareft)^MAcuLosus 215

Fig. 24. View cf the central parts of the head, showing the rounded glabella, with faintly-

marked furrows, and the postuloso surface of fixed cheek, and frontal limb.

25. A movable cheek of the same species, presenting the same surface-markings.

26. ? View of a pygidium found associated with the above parts, but not showing pustuloso

^f ' * markings.

PtYCHASPIS' PUSTULOSA 223

Fig. 27. View of the glabella and fixed cheeks, the postero-lateral limbs having been removed.

GlJTCPICEPHALUS (BATHT-effPfT*-) ANGULATUS 220

Fig. 28. View of the specimen described, as it appears on a gutta-percha cast, from the im-

in-essiou in the stone.

.D.IKSljeetEPH.AJyBS- FLABELLIFER 227

Figs. 29-30. Vertical and profile views of the pygidium, showing the broad, undulating, lateral

lobes and digitate external border.

"Ccrreftt-^RODUCTA , 244

Fig. 31. View of the central parts of the head, the anterior limb broken away. The large

palpebral lobes are shown, extending almost to the top of the glabella.

32. View of a fixed cheek, associated -with the glabella.

33. View of an impression, showing the pygidium, which has probably been shortened by

the contortion of the shale, and part of the thorax, while the one attached to the

thorax has been obliquely lengthened.

34. View of a separated pygidium.

OGygS^parabola 245

Fig. 35. View of the pygidium, showing the elongate form and the straight cylindrical axis,

with the single bulbous anterior ring.

Dll«ii!iOCEBHAl;tJS~(£lER6CEPHALUS-) BILOBATUS 226

Fig. 3fi. View of the under side of the pygidium described, showing the form and broad recurv-

ing selvage.

DiKELLOGEPHA-fcUS MDLTICINCTUS 226

Fig. 37. View of the specimen described, showing the general form, with the margins restored

in outline, partly from another specimen.

eirARIOClPJHLAteS TDMIFRONS 221

Fig. 38. View of the glabella and fixed cheeks, showing the glabella projecting in front of the

anterior limb, and the two deep glabellar furrows. •

30. Profile view of the same individual, showing the short frontal limb, with the glabella

projecting beyond it.
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EXPLANATION OF PLATE III.

,

Page.

Strophodonta Canace 246

Fig. 1. View of a very youDg individual.

2-3. Dorsal and ventral views of an older individual, presenting the features of the

species.

Ehynchonella Emmonsi 247

Figs. 4-8. Dorsal, ventral, profile, front, and cardinal views of a full-grown and well-formed

specimen.

LUNULICARDIUM FRAGOSUM 249

Fig. 9. View of a short form, enlarged, showing strong undulations, and retaining the ante-

rior flange, of large size.

10. An elongated form, enlarged, showing a narrower anterior projection.

11. A right valve of medium proportions, showing a strong anterior flange.

NUCULITES TRIANGTJLUS 248

Fig. 12. View of a left valve, showing the surface-characters.

13. View of the same individual after having the shell removed from all hut the hinge-

margin, and showing the impression of the clavicle very faintly.

Paracyclas peroccidens -.. 248

Fig. 14. View of a specimen, preserving a part of the external shell.

15-17. Right, left, and profile views of a cast, showing the muscular imprints and pallial

line.

Bellerophon Neleus 250

Fig. 18. View of a fragment, showing the callus of the inner lip and a small part preserving

the external ornamentation.

19. Front view of an internal cast, showing the form of the lip and dorsal slit.

20. Profile view of the same individual, showing the axial cavity filled with the thick-

ened shell-substance.
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EXPLANATION OF PLATE IV.
Paga

SXREPTOKHYKCnOS INEQU^LIS 252

Fig. 1. View of a dorsal valve, showing an nnusual breadth, from Ogden Canon.

2. View of a narrower ventral valve, showing finer and more even stria;, from Logan
Canon.

Steeptoriiynciius inflatds 253

Fig. 3. View of a very rotund, dorsal valve, with fine, even-strise, from Dry Caflon.

Stkopiiomena ehomboidalis 253

Fig. 4. View of a specimen from Dry Canon, showing fine, even wrinkles.

Spirifera centronata , 254

Fig. 5. View of a large dorsal valve, showing the usual features of the species, Dry Canon.

6. A smaller ventral valve, from the same locality.

Spirifera Alba-pinensis 255

Fig. 7. View of a ventral valve, from a siliceous layer at White Pine, Nevada, as obtained

by gutta-percha cast from the matrix.

8. Another ventral valve, from Logan CaQon, Utah.

• CnONETES LOGANENSIS 253

Fig. 9. View of the specimen described.

Athyris planosulcata ? 2.j7

Fig. 10. View of a small ventral valve from Logan Canon.

11. A partial cast of another ventral valve from Cottonwood Canon, Utah.

Ehynchonella pustulosa? 257

Figs. 12-13. Dorsal and front views of a specimen from Dry CaQon, Utah. Enlarged.

14. Dorsal view of the specimen, natural size.

Athyris Claytoni 256

Figs. 15-17. Dorsal profile and ventral views of a specimen of the species, showing the form of

shell and the perforation of the beak.

Terebratula Utah 258

Fig. 18. View of a ventral valve, natural size.

Michelina sp. ? 251

Fig. 19. View of the specimen referred to under the description.



rape.

EUOMPHALUS (Straparollus) Utahensis 259

Fig. 20. View of the upper surface of a large individual f.om Ogden Canon, showing the obso-

lescence of the carina on the outer volution.

21. View of a smaller individual from Dry Canon, as obtained by gutta-percha impression

from the matrix.

22. A similar small specimen from Logan Canon. The figure is an enlarged view.

23. A view of the under side of a large specimen from near Read and Benton's mine, Utah.

EueMPiiALus laxus 260

Figs. 24-2r). Profile and vertical views of a specimen from Dry Canon, Utah.

EuoMPHALUs (Straparollus) Ophirensis 261

Fig. 26. Lateral view of the specimen, restored partly from the shell and partly from gutta-

percha impression in the matrix.

27. View of the umbilicus. From Dry Caiion, Ophir, Utah.

Proetus peroccidens 262

Fig. 28. View of a glabella of the species, from Dry Canon.

29. View of the left movable cheek.

30. View of a pygidium of large size, from the same locality.

31-32. View of a smaller si)ecimen, natural size and enlarged, showing the ornamenta-

tion of the surface, from Ogden Canon, Utah.

Proetus Loganensis 264

Fig. 33. View of the pygidium, enlarged to two diameters, showing the specific features of this

part.
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EXPLANATION OF PLATE V.

Page.

OltTIIIS RESUPINATA? 265

Fig. 1. View of a dorsal valve, slij^htly exfoliated, but retaining the shell in great part.

2. A cast of a dorsal valve, showing the muscular imprint.

Pkoductus elegans 268

Figs. 3-4. Profile and front views of a specimen referred to this species.

Productus semireticulatus •. 267

Figs. 5-6. Vertical and cardinal views of a specimen referred to this species, showing the

form and surface character.

Productus i-^vicostus ? 266

Figs. 7-8. Vertical and front views of specimens having the form and character of the species.

Productus Flkmingi var. Burungtonensis 265

Fig. 9. View of a dorsal valve, showing the cardinal process.

10. View of a ventral valve.

11-12. Front and profile views of a similar individual, presenting the features of those from

Burlington, Iowa.

Spirifera striata 269

Fig. 13. Dorsal view of a specimen somewhat crushed, hut showing the specific characters

of the shell.

14. Ventral view of the same specimen.

15. Ventral valve of another individual, showing fewer bifurcations in the plications.

Spirifera sp. ? 271

Fig. 16. View of the fragment referred to on page —

.

Spirifera setigera 270

Fig. 17. View of a small specimen somewhat compressed, but preserving the surface char-

acters and somewhat the general form.

18. View of a larger dorsal valve, sbowiug the form.

Atiiyris subquadrata ? ; • 271

Fig. 19. View of the dorsal side of a specimen referred to this species.

20. Ventral valve of the same, showing the sinus as well as the general form of the shell.
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EXPLANATION OF PLATE VI.
Pagp.

CAROlOMOIiPHA MlSSOUUIENSIS ,. 277

Fig. 1. View of the right valve of a specimen of the usual size and form.

2. Cardiual view of the same iudividual.

SkUGEWICKIA ? CONCAVA 276

Fig. 3. View of a right valve, as obtained by a gutta-percha impressiou in the natural mold.

AVICULOPECTEN CURTO-CAEDINALIS 273

Fig. 4. View of the specimen described, enlarged to twice the natural size.

AVICULOPECTEN Webeeensis 273

Fig. 5. View of a left valve, showing the strongly alternating coarser and finer striiB.

AVICULOPECTEN PAKVULUS .'

, 274

Fig. 6. View of a left valve, enlarged to three times the natural size, showing the strong

elevated primary rays, with finer ones between.

Myalina Permiana 276

Fig. 7. View of a cast of a right valve, showing the usual form. The outline at the beak
shows the extreme of other specimens.

Myalina aviculoides 275

Fig. 8. View of an internal cast of a left valve, with the impression of the extended beak

showing.in the matrix.

Goniatites Kixgii. 279

Fig. 9. Lateral view of a specimen of medium size, showing the deep umbilicus.

10. View of the opposite side of a similar individual, showing more distinctly the surface-

markings.

11. Profile view of the specimen fig. 9, showing the great width of the shell.

12. Sectional view, showing the proportional size of the volutions and depth of the um-

bilicus.

13. Profile view of a smaller iudividual, the outer volutions broken away to reveal the

lines of septa.

14. Profile of a septum from the latter, enlarged.

Cyrtoceras cessator 278

Fig. 15. Lateral view of the specimen described, showing the curvature of the tube and the

strong aunulations.

Pentacrinus asteriscus 1 280

Fig. 16. Enlarged view of a disk referred with doubt to this species. The figure is enlarged

two diameters.

Spirifera (Spirip^erina?) Alia 281

Fig. 17. View of a ventral valve, showing the characters described.

Spikifekina Homfrayi? 281

Fig. 18. View of an imperfect dorsal valve referred to this. species.

Edmondia Myrina 283

Fig. 19. View of an imperfect left valve.

Astarte arenosa ». 297

Fig. 20. View of a specimen of a left valve, enlarged.

21. Viewof a fragment of rock containing several individuals, including the above. The
species is placed with some doubt on this plate among the Triassic forms.

Terebkatula Humuoldtensis , 282

Figs. 22-23. Dorsal and profile views of a specimen, showing strong plications on the front

of the valve.

24. Dorsal valve of another iudividual nearly destitute of the plications.
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EXPLANATION OF PLATE VII.
rage.

RlIYNCIIONELLA MYKINA 284

V Figs. 1-4. Dorsal, ventral, profile, aud front views of a characteristic specimen.

5. Ventral valve, showing a variation of form in thp sinus. 1.0/ 'i- '

VliUYNCIIONELLA GNATIIOPHORA ? 284

Fig. 6. View of the ventral Valve referred with doubt to this species.
/ 2 5 5 *

/Tekebkatula Augusta 285

Fig. 7. View of a ventral valVe of the usual form and size.

8-10. Dorsal, ventral, and profile views of a specimen, enlarged to two diameters. -

vGkypii^a? Calceola van Nebrascensis ? 286

Fig. 11. Interior of the larger valve, showing the prevailing form which occurs in the

localities mentioned under the description. /;^$ 4
'--

vdsTHEA Engelmanni? 285

Fig. 12. View of an impression of the interior of the attached valve. /X.5-*'^

Camptonectes bellistriatus 289

Fig. 13. View of an imperfect right valve of the size most common among those in the collec-

tion.

AVICULOPECTEN ? (EOMICROTIS) AUGUSTENSIS - 288

Fig. 14. View of a right or flat valve.

15. A loft valve from the same specimen of rock.

16. Enlargement of striie from another individual, preserving the surface.

^AMPTONECTES PERTENUISTRIATUS 291

Fig. 17. View of a right valve of the species, enlarged to twice the natural size ; the posterior

wing restored in outline. , P52S>

^/Camptonectes extenuatus ' 290

Fig. 18. A right valve, natural size.
| ;2. 55 2-

Natica? Lelia , 298

Figs. 19-21. Three views of an individual of the ordinary size eularged. The lino near i\g. 20

shows the natural height.

Triggnia quadrangularis 293

Fig. 22. View of an imperfect right valve, enlarged to twice the natural size. The outline

would seem to have been considerably extended posteriorly./ ^5 3 7

' Lima (Plagiostoma) occidentalis 292

Fig. 23. View of a left valve, slightly restored at the beak aud hinge, as also on the umbono )

^^UMICROTIS curta ? 289

Fig. 24. View of a left valve, enlarged, showing the alternate size of the radii. '^ f '

SEProcAnDiA Carditoidea " 296

V Fig. 25. View of the posterior end of the specimen described. /
-

Septocardia typica 295
\

Fig. 20. Enlarged view of the exterior of a right valve, showing the general form and the

oruameutatious on the ribs. ' ?-5 3 W

27. View of the interior of the same valves, showing the hinge-character? as described.

28. Eularged hinge-line of the left valve.

29. Cast of a large right valve, enlarged to twice the natural size, to show the posterior

muscular scar.
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