
I 
I 
I 

DEPARTMENT OH' '.rHE INTERIOR. 
. I 

UNITED STATES GEOLOGICAL AND GEOGRAPHICAL SURVEY. 
I 

F. V. HAYDEN, U.S. Geol0gist-in-Charge. 

DESCRIPTIONS OF FISHES 
FROM THE ' . 

CRETACEOUS AND TERTIARY DEPOSITS WEST OF THE 
MISSISSIPPI RIVER. 

BY 

E. D. COPE. 

EXTRACTED FROM THE BULLETIN OF THE SUR~Y, VoL. IV, No. 1. 



W. E. CRANE 
LIBRARY 

No. d J.c:S/ 



ART. 11.-DESCRIPITONS OF FISHES FROM THE CRETACEOUS 
AND TERTIARX DEPOSITS WES1' OF THE !IISSISSIPPI RIVER. 

BY E. D. COPE. 

TRI.lEN:A.SPIS ·vrRGULaTUS, Cope, yen. et '<Sp. nov. 
Character genedcus.-Shape anguilliform; vertebrre elongate, con-

: tracted medially, furnished with wide and. short diapophyses over the 
abdominal region. Cranium elongate, not beaked; jaws furnished with 
acute teeth of moderate si'ze (but small number in the typical specimen). 
Dorsal -fin short, median in position, its radii eartilaginous. Ventr:;1l ' 

. fins entirely behind dorsal • . Oaudal and anal fins unknown~ the latter 
probably wanting. _ The dorsal and ventral surfaces each protected by 
tripodal shields. . Sllields of other forms on the sides. 

This, with the genus following, introduces for the first time into th;e 
N ortlt American extinct fauna the family of the Dercetiform fishe~. 
The relationship of the family bas been discussed by various authors, 

_ especially by Pictet and Von der 'Marek. The former regards them ~s 
Teleostei; the latter as'' Ganoids". As I do n~t adopt the division sig-

. uified by the last name, I find Professor Pictet's view nearer to the 
point. The specimens indicate further that the .Dercetidm belong to t~~ 
AcUnopteri, and _probably to the order Hemibranchii. The only alterna
tive is the order Isospondyli, and the characters which separate the 
two are not c-learly shown in the specimens. Distinct bones below the 
pect~ra.I tins may be interclavicles, which belong to the Hemibrancltii. : 

As compared with the other genera of this family, Tricenaspis differs · 
. in the very short dorsal fin and posterior position of the ventrals, with 
the probable .absence of the anal. The scuta differ in form from those 

. of some genera. _ _ 
Oha'racter specijicus.-The _ head is relativeiy large and the body slen~ 

der. The fins are v.H small. The rami of the mandible do not present 
a long symphysis. The opercula are subround, and the bases of the 
pectoral fins are quite posterior to th,ern. The dorsm atid ventral scuta 
are triradiate, the median branch of the three being directed anteriorly . 

. A series of smaller triradi~te scales extends along the · superior lateral 

. region just below the dorsal row; and there is a similar one above the 
abdominal row on each side. · Between these · and the vertebral axis 
there are numerous narrow, band-like scuta, directed backward and 
toward the vertebrre. Radii: D. 9 or 10; P. 12 or 13; ventrals disturbed. 
Vertebrre: to first ray of dorsal fin, 27-28; from dorsal first ra.yto opposite 
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base of ventral fin, 10. The dorsal and ventral scuta correspond in 
number to the vertebrre. 

Measurements. 
M. 

Length of portion of fish preserved ......•.........•.....•.•.•.... . . , . • . . • . 0. 121 
Length of head • . . . . . • • • . . . • • • . . . • • • • . . • . . . . . . . . . • . • . . . . . . . . . • . . . • . . . . . . • . 0. 030 
·width of head behind .....•........ : .•..•. :................................ 0. 008 
Depth of body at end of pectoral fin.. . . . . . . . . • • • • • . • . • . • • . . . . . . . . . . • . . . . • . 0. OO:l5 
Depth of body behind ventral fin ...... ~... . . . . . . . . • • . . •• . . . . . . • . •. . . . . . . . . 0. OOiO 
Depth of doraal fin.... • . . . . . . . . • . . . • . . • . . • . . • . . . . • . . . . . • . . . . . . . . . . . . • . • . . . 0. 0070 
Length of dorsal fin ......••....•••• ~. . • . • . • . . . . . • . ... • . . . . • . . . • • • . . • . . . . • . • 0."0040 

This fish was discovered by Dr .. F.' V. Hayden, Geologist-in-Charge of 
tb,e United States Geological Survey of the Territories in the Niobrara 

· .Cretaceous horizon of Dakota. 

LEPTOTR.A.CITELUS LONGIPINNIS, sp. nov. 

This species agrees with the type-species of Leptotrachelus, of Von der 
l\1arck in the position of the ventral fins beneath the dorsal, in the 
great elongation of the anterior ,·ertebrre, and in the lanceolate form of 
the head~ It differs from that species (L. armtttus v. d. Marek) in its 
more elongate dorsal fin, in which it approximates the genus Dercetis. 

Two incomplete specimens represent this species, neither of which 
possesses the caudal nor exhibits an anal fin. In 011e of them, the cra
nium is preserved in a somewhat dislocated condition at the extr~mity 
of its very long peduncle. The vertebrro of this region, which migllt 
be called a neck, are several times as long as tllose of the dorsal series. 
The femoral bones are slender, and commence below the anterior part of 
the dorsal fin. In one specimen, the ventral fin originates below the 
twelfth dorsal ray; in the other, below the fifth. As the latter is the 
least distorted, I suspect the fin to occupy its normal · position. The 
dorsal ·radii are slender, and the ·middle and anterior lc!:lger than the 

·posterior; they number twenty-seven in one specimen, and nineteen in 
the other, where the posterior portion· is broken away. The ventral 
rays are hair-like, and do not extend to the line of the distal end of the 
dorsal. The pectoral fins are well developed, and occupy their usual 
position. The cranium is much dislocated, but the snout is acute and 

· attenuated. The dermal scuta consist of median, dorB.al, and ventral 
rows of tripodal form. There are some slender, longitudinal, hair-like 
bodies on the sides, which cross the ribs. The vertebrre present the 
characteristic elongate centra. The diapophyses are longer· on tbe post
ventral than on the preventral region. Each scutum is as long as aver
tebra. 

Measurements. 
M. 

Length of neck of N:o. 1 .... ~..... • • • • •.• • • . • • . • . • • • • • • • • • • • • • • . • • . • • • • • • • • . • 0. 045 
Length of neck to base of dorsal fin.... . . . • • • . . • • • • • • • • • • • • . . . • • . • . • • . • . • . . . 0. 071 
Length of base of dorsal fin . • • • . . • • • . . . . • . . . • • • • • • . . • . . . . . • • • • . . . . • . . . . • • • • 0. 025 
Elev:ation of dorsal fin...... • • . • . • • . •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • . • • •• • 0. 009 
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Deptlt of body jus~ behind dorsal fin ..•••• · ••••..••••.••••• : ................. 0. 006_. 
Depth:of body in front of dorsal (No.2) .. .-•..•.••.••••••.••.••••..• ----~---. 0. 010 . 
Five vertebrre measure (No.2) ........• ······-··· .•.••• ...... .••••• .••.•. .••• 0. 017 
Length of ventral fin (No. 2) .......................................... _._.. .. 0. 016 . . 

Discovered by Dr. ·F. V. Hayden in the Niobrara Cretaceous of 
Dakota. · 

This fish is particularly welcome, as displaying generic identity with 
a spectes of the W estpbalian ·c balk, and with a . thiru, from the Slates of 
Mount I1ebanon. It thus indicates a closer relation between · thes~ 

fannre than could be predicated .· on the discovery of the family . to. 
which it belongs. The ·Iwrizon of Mount Lebanon bas been regarded as 
Eocene, but Heckel and Von der Marek place it in the Upper Cretaceous. 
To the conclusion of these palreontologists, the discovery of this at1d: 
other species describe~! in this paper lends support. 

1CHTHY01'RINGA TENUIROSTRIS, gen. et. sp." m~v. 

Character ge~ericus.-Head attenuated and produced _into a . beak; 
jaws with weak teeth, of equal lengths. Dorsal fin small, composellof 
soft rays. Body CQvered /with small, round scales. ..Vertebrre sub-' 
elongate. _ 

The specimens representing this genus are so far imperfect that 'the _ 
caudal and anal :fins remain unknown. But they show clearly that it 
differs from the genera which appear to be related, namely, Derce~is 
rind Rhinellus, in the absence of dermal scuta and iil the short dorsal' 
fin. But one species has collie under my observation. 

Character specificus.~The dorsal fin is about half as far behind the 
cranium · as the length of the latter. It is supported by well developed 
interneural spines; but these ' elements do not exist in front of · it. 
1\fuzzle very slender, the mouth apparently openi!lg to behind the orh~t. 
The scales closely imbricate, in about twenty longitudinal series, above 
the vertebral line of the side. Dorsal radii, II. (rudimental), 12. The 

f • ' - ~ ; superwr supplementary ribs are numerous. · . · . · 

· · · · · · 'Measu'rements. 

J.Jengtb to · opercular· border .... ; .•.. ~ ................................. " •••••• 
Length to Qase of first dorsal ray ...... -----~ ............................... . 
Length of base of dorsal fin •.••••••••••••.....••••••.•••.•••••••••••• ~--· .. 

· Elevation of dorsal fin ...•....•••......••••.•.••.•.••....•..••••••••...••... 

:M. 
o~ Q43:· 
0.061 
0.006 · 
0.010 

Depth to vertebral column between dorsal .fiu and be-ad . . . . • . . . . • • • . • • • . • • . • • '0. 005 
:Five vertebrre . : .• : .................. ·--~-- . .; .•.•.• . : ..•. : . .••• ...... ••••••• 0. 006' 

From Cretaceous No. 3 of Dakota (Dr. F. V. Hayden). 

SP ANIODON SIMUS, sp. nov~ 
' Another gen~s of the Lebanon is represented in the collections from 
Dakota by a rather abundant species. The elongate anterior teetp of · 
the dentary bone and the · edentulous maxillary are exhibited by· t11e 
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new species; but I am unable to find the long premaxillary teeth said to 
exist in the typical species of A.r;;paniodon. As the absence of these 
may be due to accident, and as all other cha,racters coincide, I leave it 
und·er this genus. From the known geuera of Saurodontidm of the same 
horizon, the edentulous maxillary bone, combinel~ with long dentaries 
with round section, and the absence of pectoral and ventral ~pines, sep-__ 
arate it. To the characters named, I may add that there are no dermal 
scuta, but cycloid dorsal scales. \'Vbether the body was scaly below the. 
lateral line is not clear from our specimens. 

There are numerous slender branchiostegal rays. · The. pectoral fins 
are inferior; the dorsal is not large, is composed of soft rays, and is sub-

. median in po~ition. The ventral fins originate behin•l it, and the anal 
fin still more posteriorly, leaving a long abdominal cavity. The ribs are 
long, and the superior ribs numerous. The femora are elongate, and 
are narrowed and converging anteriorly. They · do not appear to be 
fissured. The dorsal centra are not elongate, and are grooved. 

Character speci.ficus.-Three specimens, more or less mutilated, repre
sent 'this fish; . one of these is almost entire, and serves as the type of 
·my description. 
· The gape of the mouth is wide, and is directed forwarq and upward. ; 
The extremity of the muzzle is the p~;emaxillary bone, and this is 
concave backward, so as to g1ve, with the oblique mouth, a bulldog ex·-, 
pression. The superior profile is gently concave. The opercular appa
ratus is produced slightly downward and backward, so tbat the poste
t'ior depth of the head equals its length. The partly opened mouth 
(~isplays two long, straight, acute teeth on the anterior extremity of the 
deritary bone. The pectoral fins are large, while the ventrals are small. 
The anal is moderate, and bas a concave border. Hadii: D. ll. 20; A. 
II. 14; V. 8; P. 14. Vertebrre: D. 32; C. 13. Anterior dorsals not 
uifferent from the others. 

Measurements. 
M. 

Total length .•••••••••••• ~ •• ·----~ •••..••.•••• : •••••. ~ .······ . ·--- •••••••••• · 0.160 . 
Length to opercular border (axial) •.•••....•.•••••.•••••.•••••••••• -.... . • . • 0. 047 
Length to dorsal fin (axial) .••••• ~ .•••.• ~ • • • • • • •. . • . • • • . . . • . • . • • • • • . • . • • . . • . 0. 072 
Length to ventral fin (axial) .•.• _ ..•..•.••.••••• :. • • • • • •.• . • . • • • • . . • . . . • • • • • 0. 100 

Length to anal fin (axial)--·-··· -'---···-···-···--- ~ ----····················'" 0.117 
Length to cat1daJ fiit (axial) _ ..••. ~ •• ~ ..••• : . . • • • • • . • . • • • • • • • • • • • • • • • • • • • • • • 0. 1~5 
Depth of head poster.iorly .••.•.•••••••••••.•••••••••••••••••.•••••••••• :... 0. 033 
D. pth_of body at dorsal fin •.•••..•.•.•••••••.•••••...••••••••••••••••• ·---. 0.,035 
Depth of body at first anal ray • • • • . • • • • • • • . • • • . . • • • • • ••• . • • • •• • • • • • • . • . • • • . 0. 020 
Dep~h of c~udal peduncle ...••• ·: •• • • • • • • . • • • . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • o. 012 

This genus is _one of' the LYospondyli. 

SARDINIUS NASUTULUS, sp.' nov. . . . 
This specie.s is referred to a genus established by von· der Marek for 

~hree species of lsospondyl<?us, and.probably Olupeoid fishes, which have. 
been {ouild in the Upper .Cretaceous .of · westphalia~ They presen·~ .. 
mostly negative characters; resembling Olupece, without abuoirilrial rior' 
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cephalic serration, and with minute teeth. The fishes here referred to 
t~is genus .do not exhibit auy teeth; but as my specimens, five i~ .· · 
number, are small, it is not certain that adults may not displaythem. 
The presence or ab§lence of teeth is not a cons~ant character in a~l 
Olupece, according to Gunther. Leptosornus v. d. Marek does not appear 
to me to differ froin Sardinitis. . · · ,. 

The Sardinius nasutulus is a small species of moderately elongate· 
·form, with a rather long head and protuberant muzzle. The dorsal fin 
originatesin front of the middle of the body, and the ventral fins take 
their rise immediately below its anterior rays. The ~nal originate~ 
behind the line of the dorsal, but far enough forward to leave an elon
gate caudal peduncle, which is also quite stout. Tbe pectoral fins reaclt · . 
nearly to the base of the ventrals. Radii: D. 9; A. 11, about; V. about 
8. The boundaries of the scales are difficult to define on the specimens: · 
but there do not appear to be more than eight or ten longitudin?l . 
series. Their sculpture consists exclusively of concenttic groo\•es. 
There are fourteen dorsal and fifteen caudal vertebrre, all with. long and 
slender neural spines. Of the former, five are anterior to the first inter· 
neural bone, which is directed downwarc.l; the last. caudal verte~ra is 
Rlender an<l turned . up~vard. The. scales are very much attenuated, 
so that their number cannot be made out. The ribs are stout for the 
size of the fish. The superior surface of the head is rather narrow, an<l 
tapers with straight borders to the muzzle. 

\ . Measu·rements. 
M. 

Length of head (including operculum) ••••••.••••••• ! ... ...... ...... ....... 0. 0115 

. l 

Length to base of dorsal fin (axial). ' •••. .••••••••••••••••..••••• ---~--..... 0. 0175 
Lengthtobaseofventralfin(axial) .••••..•••••••••••..•••••.••••••..•. · .••.• 0.0170 . 
Length to base of anal fin (axial) ...••..•••....• " ••.•••••..••••••••••••••••. 0.0280 
Length to base of caudal fin (axial) .•••••••.•.•.•••••••••••••••••••.•..•... 0. 0410 
Length of base of dorsal fin ......•...•.••...•..••......•.....•••.• ~.~- ...... . 0.0055 
Leng~h of base of anal fin .••••..•••.•.•.••. -----~.......................... 0. 005f 
Width of skull between orbit~------ ....................................... ~ 0. 0010 
Depth of body o.t first dorsal ray ...•...•••••.•••••......•• ·---~-·---- .- .•••• 0.006:j 
pept!l of body at middle of caudal peduncle...... • . . • . • • • • • . . . . • . . • • • • • . • • • • 0. 0050 

Niobrara Cretaceous No.3 of Dakota (Dr. Hayden). 

SARDINIUS LINEATUS, sp. nov. 

Two specimens of similar Rmall size constitute the basis of informa
tion respecting this species. 1\tiany characters can be derived from 
these; but the dorsal fin being absent from one of · them, and the ven- · 
trals and posterior part of the body from the other, the niutual relation 
of these fins is tiot ascertained. The form is very elongate, and the 
.head is lanceolate. The dorsal fin is distant from both cranium and 
,caudal fin. The fins are composed of slender rays, 'and the anal .is not 
elongate; the .caudql is deeply forked, ~nd no vertebrro are included 
beliincl the basis of its external ra~s, although four are embraced wit~in 
the convergent' lines of the anterior upper and lower 'fulcra . . The ve.r-

• \1 ~ • , 
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tebrre are short, ~md the neural and .hremal spines are well dev:eloped; 
while the ribs are weak. Vertebrm: Dorsals to first descending inter-
neural spine, ·19; of the caudal series, 12. · 

There is no indication of an adipose fin. The posterior portion of the 
dorsal fin is lost, so that the number of rays cannot be ascertained; nine 
interneurals remain. The pectoral fin is long and slender, but does not 
reach to the ventral. .Anal rays not elongate, nine in number. Th~ 
bones of the bead are so thin that their boundaries are not easily deter· 
mined~- The opercular apparatus is well developed, and there are two 
approximated parallel ridges on what appears to be the top of the head. 
The scales are so thin that their number is not ascertainable. A 
peculiarity of the species, from which it derives its name, is that its 
sides are marked by longitudinal bands of a darker color than the inter
vening spaces. There are six above the vertebral column and six: below 
it. I cannot determine that this appearance is due to rows of scales; 
but they rather seem _to be true color-stripes. 

Measurements. 
M. 

Length of bea.d of No. 1 ..••••.••••• ·•••••• • • • • • • . • • . . • • • . . • • • • • • • • • • • • • . • • • • 0. 012 · 
Length ·to base of dorsal fin .......................... -----· .... ----........ 0. 032 
Depth half-way between hoad and dorsal fin .. ~ ................... ------..... 0. 006 
Length of c:mdal region of No. 2 ........ __ ................................ - 0. 0_19 
Length of caudal fin ...................... : • ............................... · 0. 009 
Depth at first anal ray .....••.••....•••...••••••••••• -. .• • • • • • • • • • • • • • • . • . . • 0. 005 
Depth at base of caudal fin...... . • .. .. .. .. .. .. • . . • • • • .. • .. .. .. .. .. .. .. .. . . . 0. 0045 

Niobrara Cretaceous of Dakota; fo~nd by JJr. Hayden. . 
. . . 

~ SA:Jl,DINIUS PERC.RAssus, sp. nov. _ 
'fhe block wh_ich contains specimens of Trimnaspis vb·gulatus, Lepto· 

trachelv,s longipinni.~, Sardinius lineatus. and anotller species undeter- · 
mined, contains also· the very distinct fish now described under the name 
at the head of this paragraph. It is distinguished from the other Sar-· 
din-ii 'by its -very robust form, and from the S. nasutulus by the origin of 
the ventral ·fi.n being behind the perpendicular of the first dorsal ray. 

·'The anterior part of the head is damaged; the operculum is distinct. 
· There is an elongate postclavicle, and the position of the small pectoral 

fin is normal.' The origin of the dorsal fin is much nearer the head than 
to the caudal fin; its ra_y_s, like those of all the other fins, are slender. 
The vent.rals ·originate under the fifth dorsal ray, a.nd are supported by 
slender femora, which appear to be nndivide<l, and ~onverge to an acute 
junction anteriorly. The anal fin is short and entirely behind the dorsal. 
The neural spines and interneurals and interhremals are weak, while· 
the ribs are strong. The caudal pedu!!_cle is exceedingly stout, nearly 
~qualling the body. Radii: D. 10; A. 9; V. 6. Vertebrre: D. 14, four 
anterior to first intern~ural; C. 13. The scales are too attenuated to be 
counted. It is quite possible tllat this species possesses·an adipose dor
sal fin, in which case its present generic reference must be abandoned. 
Better specimens only can soh~e this - question~ 
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Jlleas'urements. 
M. 

Total length (head imperfect) .•••••.•.•....••••..•••• •••••• ~- ••••... -....... . 0. 040 
Length to opercular border................................................ 0. 010 
Length to first dorsal ray (axjal) ;..... ...... ...... ...... . .... ...... .... •..• 0. 013 
Length to firot >entral. .••••.•.•••...•• -:: ............................ ~. ...... 0. 016 ' 
Length to first anal .......................... · ••••••••••.•.•••.••••• ~--· .... 0. 02:3 
Length to base of caudal fin • • • • . . . • •• .• • • •• . . .. • • ... • • . . .•• . . • • •• • . . . • . .. . 0. 032 · 
'Length of base of dorsal fin .................................... ,.. • . . •• . • • • • • 0. 005 
Length of base of anal fin~ ............................................. ,.... 0. 002 
Depth at first dorsal ray ...... .. .......................................... ·•••• 0. 011 · · 
Depth at first anal ray ........... . .. · .• :. ...... -............................... 0. 009 
Depth at base of caudal fin ................. ·.... . . . • .. . • .. .. • . . • . .. . • . . . . . . • 0. 0065 

From the Niobrara· Cretaceous of Dakota; from Dr. F. V. Hayden. 

TRICIIOPHANES FOLIARUM, sp. nov. 
The Tertia.ry shales of Florissant in the S"outh Park of Colora~o have 

already yielded numerous species· of plants, insects, and fishes, which 
have been described by Messrs. Lesquereux, Scudder, and myself. • 
Six species of fishes have been determin.ed, three of which pertain to 
a genus of Oa.tostomidm, which I had ·originally procured from the paper 
coal of Osino, Nevada. On this ground, an-approximation of the hori
zons of the· two localities was made. I now record the occurrence of a 
species of the second genus found in the Osino coal,. Trichophanes, of 

' which the 'T.Jtians .has been up to the present time the only oneknown. 
The ·epochal identification of the two formations is thus confirmed. 

The Trichophartes foliarum is represented by a larger indiYidual tha'n 
. the T. hian_s, but which wants the posterior part of the body, including 
the caudal and part of the anal fin. The generic and family characters 
are, however, very clearly visible in the anterior portion of the· skeleton._ 

The premaxillary bone forms alf or nearly all of the superior: arcade 
of .the month. There are a few rows of small equal teeth en brosse on the 
dentary bone. Four rather '''ide branchiostegal rays are visible in the 
Hpecimen . . The' posterior superior angle of the operculum. (which is dis
placed in the ~pecimen) is drawn out into an acute short spine. TlJere 
is a row of small teeth en brosse probably on the palatine or pterygoid · 
bone. Tlie anterior vertebrre are unmodified, and the centra are not elon
gate. A strotig acute spine supports the dorsal fin, and a similar one the 
anal fin in front. There is an elongate postclavicle on each side, whiclt 
extends parallel with the femur to the base of the ventral tim The 
femur is divided; the external portion is straight, and extends to the 
clavicle, while the other .portion is curved inward and f01·ward, reaclling 
the apex of the corresponding bone of the opposite side. Ventral radii, 
8. The dorsal . fin originates above the ven,tral fin. The scales are 
peculiar, and characteristic of the genus. They are very thin, and with
out or with lninute sculpture. Their borders . are fringed with long,. 
closely-set, bristle-like processes, which correspond to the teeth of the. 
ctenoid· scale. 

"Hulletin U.- ~- Geol. 8nrv '!'errs. 1875, n. 1, 3. 
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This g-enus, Amphiplaga, and Erisrnatopterus form a group which 
· probably belongs to the family of Aplwodediridm, which is represented in 

.American waters by the recent g~nera Aphrodedi-;·us and Sternotremia. 
The present species, the only one in whicll the · parts are large enough 
and sufficiently well preserved for observation, exhibits the furcate 
character of the femora, which . characterizes the family in question 
among Physoclystous fishes. 

Character speci.ficus.-The scales extend on the cheeks and abdomen; 
there are riine or ten longitudinal rows above the vertel>ral column and 
about sixteen below it. The head is moderately elongate and deep 
behind. The mouth is subterminal, and the extremity of the premax
illary bone extendeu backward would reacll about half-way to the orbit. 
Ribs stout; neural spines slender. The interneurals visiule number 11, 
but the posterior part of the dorsal fiu is wanting. These bones have 
thin anterior and posterior laminar .expansions. The anterior inter
neural strikes the fifth vertebra from the head; between this one and 
the first interhremal there are nine vertebrre. 

Measurements. 
M. 

Length of head to first vertebra............................................. 0. 028 
Depth of head posteriorly . • . . . . . • . . . • . • • • . • • • • . • . . • • . • • . . . • • • . • . . • . . . . . . • . . 0. 022 
Length of mandibular ramus ................ . .......................... .'.... 0. 013 
Length to scapula ..................................................... ·: •.• · 0. 035 
Length to dorsal fin •••. ·-----: ••••• : ••••. -- ~ · .••••• ·----·.................. 0. 050 
Depth at middle of dorsal fin ........................... ~ ........... -------.. 0. 023 

From the Tertiary shale of Florissant, Colorado; discovered by my 
friend IJr. S. H. Scudder, of Boston, collaborator of the United States 
Geological Survey of the Territories. 

PRISCACAR.A. OXYPRION, sp. nov. 
Five specimens in nearly complete preservation represent this species 

:ln our- collections. It is more nearly allied to the P. serrata thari to the 
other species, as the spine of the ventral fin is large and robust. It 
differs from that and from all the other known species of the genus in 
the small number of the radii of its anal fin. It agTees with P. serrata 
in the sti1all number of the rays of th~ second dorsal. It is a smaller 
species than the P. serrata, being intermediate in size between it and 
~the P. pealei. It is especially marked by the long, acute serrre of the· 
entire posterior and .iuferior margins of the preoperculum. · The oper
culum, subopercuhim, and cheek are scaled; the preoperculum is naked. 
, Formula: Br. VIII; D. ~-11; V. I-5; A. III-8; Vert. D. 10.; 
Cand. 14. The form is an elongate oval, rather more elongate than any 
other species of the genus. The mouth is terminal and the front gently 
cmny~x aud descending. The length of the bead enters the total, less 
the caudal fin, t\YO and a half times, at:id the greatest depth is half of 
the sam·~. The dorsal spines are long and strong, the longest equalling 
the soft rays in length. The anal spines are very robust, the second or 
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longest not equalling the longest soft rays of the same fin. The origin 
of the first spine is below the first ray of the soft dorsal. There are 
three loug and one short interneural bones in front of the dorsal fin. · 
The origin of the ventral is below the third (or fourth) dorsal spine. The 
vertebrre ·have. two fossre on each side, separated by a ridge. The jaws 
are edentulous. Tile scales are small and the .specimens very well pre
served. 

In the largest specimen, I count, in a vertical line drawn from the first 
dorsal soft ray to the middle of the abdominal line, fifteen longitudinal 
rows of scales above and twenty-five below the vertebral column. On 
the opercular flap of a smaller, the typical specimen, I count nine verti
cal and fourteen transverse rows ofscales. 

Measurements. 
M. 

Length of type-specimen .•••.•••••••.••••.••.••• --~--- •••••••••••.•...• ; ••. 0.137 
Length to base of caudal fin .•••••.•••••••• ~ ••..••••••••••.••••..•.••..•••.. · 0. 109. 
Length to apex of first interhi:emal.. • • • • • • . • • • • • • • • • • • • • • • . • • • • • • . . • • . . • . . . • 0. 067 
Length of head ..•••...••••.••••.•••••• · ................... ~..... • . • • . • . • • • • • 0. 040. 
Length of third dorsal spine .• ~... . . • • • . . • • • • • • • • • • • . • • • •• . • • • • • . . . • • • . . . • . • 0. O~~H 
Length of second anal spine................................................ 0. 018 
Length of pectoral spine ...•••••.••••.•••••...• ·-- ~ ••••••••••••. · ..••. ·••.••. 0. 019 
Depth at first dorsal spine .............................................. ~... O: 050 
Depth at first anal' spine ............. ; • • • • . • • • • • • . • • • • • • • • • • . • • • . • . . • . . . • • • • 0. 041 
Depth of caudal peduncle .••••.•••••••••.•••• _ ••••••••••••••..••...•••.• · -: ·· 0. 019 

The lateral line is visible in the largest specimen. It extends parallel 
to the dorsal border, marking at its greatest convexity less than one
third the distance from the· vertebral column to the dorsal outline. It 
disappears behind the vertebral column below the seventh soft dorsal 
ray, and does not reappear. 1 

· ' 

This fish came from a deposit of the Green River Shales_ on Bear 
River, Wyoming. 

PRISCACARA PEA.LEI, sp. nov. 
Outline elliptic, with the extremities contracting equally or symmetTi

cally to the head and t~il. Depth at ventral fins entering length (with 
caudal fin) 2.60 times. Mouth rather small; length of head entering 
total length 3.8 times. Short COJliC teeth en brosse. Preorbital and pre
opercular bones finely serrated on their free margins . . Vertebrre: D: ·7; 
0.14. Ra<lii: D. X-14; A. III-11; V.I. 5 or 6. The dorsal spines are 
rather slender; the anal spines are stouter, but shorter; the ventral 
~pine is weak and slender. The ventral fin when appressed against the 
belly fails to reach the anal fin by a space a little greater than the length 
of the ventral spine; its origin i~ beneath the third dorsal spine. The 
scales are difficult to observe. on the specimens, but there are not less 
than 15 to 17longitudinal rows along the abdomen in front of the. anal fin~ 
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Measurements. ' 
M. 

Total length ..• ~... . . • • . . . . . . . . . . . . . . . . . • . . . • • . • . . • . • . • . . . . . . . . . . . • . . . . . . . . 0. 130 
Axial length of head ........ ~---·.......................................... 0. 035 
Axial length to first dorsal spinA ..•.....•................ ·.- ........•. 7 

• • • • • • 0. 038 
Axial length to first dorsal soft ray . . • . . • . . . • • . . • . • • . . . . . . . • . . . . . . . . . . . . • . . . 0. 062 
Axial length to first ~nal spine ...••.............•..•......••.•..••••...••••• . 0. 070 
Axial length to base of caudal fin........................................... 0.103 
Depth at orbit ........... ··---~ .. .... ..•••• .... .... •..• ...... .... ...... .... 0. 025 
Depth at first anal spine .••....•......•.••..•.•......•.•.••...•••...... __ ... 0. 041 
Depth of caudal peduncle.................................................. 0. 016 
Length of fifth dorsal spine ....................................... ·--~..... . .. 0. 018 

This specie~ is similar in size and -proportions to the Priscacara liops, 
but -differs in having constantly but seven dorsal or abdominal verte
brre, while that species presents nine. I have not ·observed any serra
tures on the preoperculum of the P. liops, but the typical specimens are 
imperfect in that region, although good. impressions of it remain. on the 
matrix. 

Two complete specimens present all the characters of this species, 
while in two others all the more ·important ones can be seen. Two 
additional specimens may be referred to it with the greatest lJroba
·bility. Some of these were obtained by Dr. A. G. Peale, in .charge of 
one' of the parties under Dr. F. V. Hayden, from the shales oft.he Greei1 
River formation of Wyoming. The species · is dedicated to Dr. Peale, 
in recognition of his services to ·geological science. · 

PRISCACARA CLIVOSA, sp. nov. 
1 The species of Priscacara are referrible to two sections. In the first, 
the ventral spine is very strong, and there are but ten or eleven soft 
dorsal radii: here belong P. serrata, P. cyplta, and P. oxyprion. In the 
second, the first ventral spine is weak and slender, and thore are thir
teen or fourteen radii of the second dorsal fin: in this division belong 
P. liops, P. pealei, and P. clivosa. 

In the last-named fish, there are eight dorsal and fourteen caudal ver· 
tebroo. Radii: D. X-13; A. III-11. The ventral fin appressed, nearJy 
naches the base of the anal, a point in which it differs materially from 
the two allied species. Another -~haracteristic is the form of the pro
file, which resembles that of some of the species of Geophagus. This 
descends steeply from a point just anterior to the base of the dorsal fin, 
giving an obliquity to that part of _the outline ·and an inferior position 
to the mouth. The vertebral "column is more arched ·anteriorly, appro
priately to the prominence of the anterior dorsal region. The depth at 
the base of the first dorsal fin e'nters the total length (with caudal fin) 
2.6 times, and the length of the bead 3.6 times in the same. · 

Measurements .. 
M. 

Total length .. .-••••.••• ~................................................... 0.115 
Axial length of head........................................................ 0. 032 
Axial length to line of first dorsal. ••.••••••••••••••••••••••••••••• ·-. • • • • • • • 0. 03"2 
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Axial length to origin ·of ventral fin .••••••.•.••.••••••..•••.••• ~ . • • • • . . • • • . • 0. 041 
Axial length to origin of anal fin ..••••.•••••..••••.••••• ~ ~--................ 0. 057 
Axial length to <;>rig in of second dorsal fin . . • . • • • . • • •• • •• • • • • . . • • • . . • . • . . . . . • 0. 056 
Axial length to origin of caudal fin............... .... . .................. . .... 0. 082 
Depth of caudal peunucle. . . • • • • • . • • • . •.. • • • • . • . • • • . . . • •• • • . . • • • • • • • • • . • • . . . • 0. 016 

The preopercular border is not visible in tlie only specimen of this 
species known to me . . The operculum is scaly. There are 11-13 rows 
of scales on a line fr~m the vertebral column to the abdomina:! border. 

I note here that further examination shows that there are from 20 to 
25 longitudinal rows of scales on the side of the abdomen of P. serrata, 
l>ut the number is not exactly determinable, owing to the condition of 
the specimens. 

DAPEDOGLOSSUS JEQUIPINNIS, sp. nov. 

Two specimens present the pJ;incipal character of this species, viz, 
the equality in nu[l}ber of rays in the dorsal and anal fins and the near 
equality. in their size. The radii are in one, D. 23; A. 22: in the other, 
D. 22; A. 22~ In D. testis, the formnla is D. II-18; A. II-26. The ver~ 
tebrre in one of the specimens of D. requipinnis number, D. 19; C. 27: 
. while in D. tet~tis there are, D. 18; C. 24-25. (The number, 21 dorsal, 
originally given, must be corrected, as based on an imperfect specimen.) 
In D. mquipinnis, the first pectoral ray is not so largely developed as in 
D. testis, not being of unusual size. The hyoid apparatus and vomer. 
are closely studded with teeth, as required by the generic character. 

Measurements. . 
M. 

L ·eugtb of No. i .................. ................... · ................... .' .... 0.051 
Axial length of head of No.1 . .••••••••••• .'................................. 0. 014 
Axial length to line of anal fin .•••••••••••••••••••••. ·-•••••••••.••••••••• -;; ... 0. 030 
Axial length to line of dorsal .••••••.•••••••• ~ • • • • • • • • .. • • • • • • . • • • • • • • • • • • • • 0. 028 
Axial length to origin of caudal -. ~ ••••••••••••••••••••••••••••••••••••••• ·••• · 0. 040 
Depth of head . . • • • • • . . . • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0.'012 
Depth at first dorsal ray .•••••.•••••••••••••••••••••••••••••••••.••• ~. . . • • • • 0. 008 
Depth ·of caudal peduncle .•• ~ •••••••••••••••••••••..•.• : :.. . • • • • • • • • • • . . . • • 0. 004 
Length of No.2 .••••••• -............. . ... . ...... . ..................... ·••••••• 0~ 092 
Depth at middle of dorsal line .•••••.••••••••• ·-- ~ ,--····.................... 0. 0:~2 
Depth at base of dorsal fin ..••••• ·••.••• .•••••••••••.•••••.•••••.• ••.. ·----~ 0. 024 
Depth of caudal peduncle................................................... 0, 008 

The specimens described ar,e much smaller than those of the D. testis 
:vet known, but No. 1 is probably young. This fact will not account 
for the peculiarity of the radial formula, etc. 

I add here that there are two vertebrre included within the caudal fin 
in Dapedoglossus. 
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