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A i i ~ v  rEw ol; 'rl I E Frs I 11:s DESCIIIBEII I N  COPE'S 

PAli'l'12\T, CATALOGUE O F  THE COLD-BLOODED 

VJ'RT12BRATA OF MICHIGAN 

111 1864 t'rofessor E. 0. Cope published the first part of his 

article included under the above title,' and the secoild part was 

concluded in the following year."iiice Agassiz's accouilt of 

the tishes in his work on Lake Superior, little was lcnown of 

the Michigan iauila until Cope's worlc appeared. Though 

treating mainly of Michigan, various new forills fro111 else- 

where in the United States are described in foot-i~otes, atid tlie 

work is thus expanded to a wider scope. The Michigan ma- 

terial nras obtained from the Fliiit Scientific Iilstitute, the 

State Agricultural College and the State Collection tlirough 

Prof.  Manly Miles. While illany of tlie specimens were ob- 

1 Proc. Acad. Rat. Sci. Philad., 1S64, pp. 276-285 

' L. c., 1865, pp. 78-88. 



tained for the collection of the Academy of Natural Scieilces 

of Philadelphia years ago, sonle others were more recently re- 

ceived with Cope's collections shortly after his death. 

111 1917 Dr. Alexander G. Ruthven suggested that I study 

over our Michigan material and furnis l~  him a report, as it 

~vould be desiderata in connectioil with the local ichthyological 

explorations now being carried on. Accordingly I searched 

our collections and have been able to present details co~lcerning 

types or specimens of sufficient importance. The entire list 

of Cope's fishes is the basis of this paper, and such references 

as pertain to his illaterials are included. I n  cases where his 

species are no longer represented by specinlens no cornnlent is 

made. snlall collection made about 1901 at Pequaming, 

Lake Superior, in Baraga County, by Mr. AIorgan Hebard, is 

also included. 

I 'ETR@~IYZONID.~~ 

Icictlz) o?ii?:oi~ c o i ~ c o l o v  (Kirtland) 

Ichthyo~rcjr,-011 a l .gc i~ tn t z t s  Cope, Proc. Acad. N A ~ .  Sci. Phila., 1864, 
p. 276. 

E ~ ~ t o s p l z c ~ ~ l ~ s  ci.pj1ptcur(s (Abbott) 

Laiupe t i .a  repytera Fowler, Proc. Acad. Nat. Sci. Phila., 1907, 11. 465. 
Grosse Isle and Ann Arbor. 

Two examples in poor preservation, both received from 

Cope, and the Grosse Isle one, a nearly n~etamorphosed larva, 

obtained by Prof.  Charles Fox. They agree with other ma- 

terial froin New Jersey, Pennsylvania and Iowa. 

'I'wo small lampreys without data and belollging to the pre- 

ceding sl~ecies nlay have come from Michigan. Mr. H. Cum- 

n i n s  illforllls me that the example I recorded in 1907 as the 

present species is also the preceding species. 
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~,ISI ' ISOSTEID.I~ 

Lcpi.so.stel~s osseus (Lillilxus) 

L,cpiti'ostc,l~s I ~ z i r o ~ ~ c ~ l s i s  Copc, 1. c., p. 276. Saginaw Bay. 

1'ossil)ly some of the examples without data 1 recorded it1 

I O I O  as I,. Illlrollrrlsis may be Cope's Saginaw Bay material. 

Le/Jidostezls (Cylilltil.ostczcs) uct~lutzls Wincliell, Proc. Acad. Nat. 
Sci. I'hila., 1864, p. 183. I l z ~ c k  Lake,  C a l l z o t ~ ~ ~  Cozolty, Mickigar~.  

Lepidostel~s ocztlatus, Cope, 1. c. (on t y p e ) .  

1 1  ><I  I .k,I<IL)-T; 

Ar~l i i l t r~s  ca1~~u.s (I,ini-~xus) 

Alllia c trk'a, Copc, 1. c. 

A I ~ L I I I - I ~ I C T  of examples without data doubtless in part refer 

to h'lichipan examples. 

SAI,MONID,I: 

Cvi.stlzlorirru ilcz~ilnycl~slz (Walbaum) 

T I  tctttr irnlilcljrc 1rsl1 Cope, 1. c., 1F65, 1). 80. Sagitlaw Bay. 

.'In ~mtletcrmii~ccl sl~ecies of Coregonus is also listed by 

Cope. but 110 e u m p l e s  are in the L lcade i~~y .  

?'lzy~~~crlllrs tricolor Cope 

'I ' l~y~~rirllzts t~.icolor Cope. Proc. Acatl. Nat. Sci. Phila., 1865, p. 80. 
~ l i c l l i g ~ ~ .  

Thylrlall~~ls tricolor Fowler, Proc. Acad. Nat. Sci. Phila., 1911, p. 

555 ( t y p e ) .  Au Sablc River and hlicliigan. 

ETead 4 1/2 ; tlepth 3 3/5 ; D. ~ I I I ,  14; A. rv, 9, I ;  1'. I, 15 ; 
V. 1, 9 ;  scales in lateral line Xo to caudal base and 3 Illore on ' 



latter; ro scales above 1. l., S belo\v; 31 1)redorsal scales; head 

width 2 2/5 its length; head depth a t  occiput I 4/7; silout 

3 3/4; eye 3 3/4; maxillary 2 1/2 ; interorbital 3 4/5 ; n~aildible 

2 ;  iirst branched dorsal ray I 3/4; first 111-anched anal ray 2 ;  

least tlepth of caudal pedtui~cle 2 3/4; pectoral fin r 4'7; ven- 

tral I 3/4; lower caudal lobe about I I/(,. 

Body elongated, con~l~ressecl, proliles siillilarly convex, ap- 

parently decl'est at  venti-xl origins and edges convex. Caudal 

peduncle con~pressed, least dept l~ about I 3/4 its lengtl~. 

Head coml~ressed, profiles similar, flattened sides not con- 

verging ahove oi- below. Silout slightly convex over surface, 

its 111-ofile a ti-ifle convex and basal width about I r i'4 its 

lengtli. Eye a little ellipsoid, high or close to upper 1"-ofile, at  

first 2/5 in head. Mouth moderate, gape short and 1101-izoatal. 

Maxillary well inclined, reaches bacli opposite fi-oilt pupil 
, , edge, its greatest distal expansion 2 213 in eye. 1 eeth in jaws 

small, conic, of about unifoi-1x1 size, curved inwai-d, series sep- 

al-nted in front of jaws and all more or less concealed ~ v i t l ~ i n  

tllicl~cned lips. Series of about 6 teeth in each premaxillary 

edgc inside i l l  front. Also a series siinilai-ly along each an- 

terior illaxillary edgc. Small patch of small teeth on front of 

vomer and each palatine roughened with similar teeth, these 

most developed anteriorly on bones. 'I'ongue smooth, depress- 

ed, edge free in front and along sides, rather broad fi-ont 

rounded. Mandible shallow in front, railli well elevated in- 

side IIIOLI~II anteriorly and equal with snout tip in fi-oilt. Front 

of each jaw entire, mouth transversely horizontal as viewed 

from before. Nostrils about midway in snout. Interorbital 

broadly depressed. Upper inaxillary edge slips below narrow, 

straight and oblique preorbital edge. Postorbital width half 
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of eye diameter. Hind preopercle edge evenly convex, free. 
Opercle width I ~ / j  its depth. 

Gill-opening extends forward opposite front pupil edge. 

Rakers 6 + 13, lanceolate, 3 in eye. Filaments I 3/5 in eye. 

Pseudobranchix about a third of eye. Isthmus narrowly con- 

stricted. Branchiostegals 10 + 10, upper little larger. 

Scales rather small. disposed in even longitudinal series par- 

allel with lateral line, mostly of about uniform size, cycloid and 

each scale well exposed. Preventral and front predorsal re- 

gions fiilely scaled though breast anteriorly naked. Ventral 

with scaly axillary flap. L. 1. complete, about inidway along 

side and each scale wit11 a simple tube extending about first 

half over each exposure. 

Dorsal origiil about first third in space between snout tip 

and caudal base, graduated up to first branched or longest ray, 

other brailched rays but slightly shorter. Adipose fin origin 

about midway between depressed dorsal tip and caudal base, 

fin 4 to caudal base. Caudal forked, lobes pointed, about equal. 
Anal origin a little nearer last branched dorsal ray than caudal 

base, first branched say longest and fallillg a little short of last 
when depressed, fin I 2 / 3  to caudal base. Upper pectoral rays 

longest, fin about half way to ventral. Latter inserted about 

opl~osite middle of dorsal base, fin half way to anal origin. 

Vent ? 

Color in alcohol faded, largely dull or pale brownish, sil- 
vered or whitish below. Fills all pale brow~lisl~ and all median- 

ly and terminally with somewhat dusky shades. Iris brownish. 

Length about 179 m111.? 

No. 7,796, A. N. S. P., type of T1zynznllz~s tricolor Cope. 
ALI Sable River, Michigan. E. D. Cope. This example in very 

poor preservatioil several years ago, when the above descrip- 

tion was made. 



6 Utziversity of Michigan 

Another froill the same locality (Smithsoilian Inst. No. 

I 1,088) also in poor preservation. Head about 4 3/5 ; depth 

about 4 3'5; D. V ~ I I ,  14; A. IV, 9 ;  scales in 1. 1. 80 to caudal 

base ailcl 5 more in latter; g ?  scales above 1. l., 8 below; 28 
~xedorsal  scales ; length about 242 mm. 

I-lead 5 1/6; depth 4 2/5; D. VIII, 14; A. 11, 10, I ;  scales 

86 ill 1. 1. to caudal base and 5 lnore in latter; g scalcs above 

1. l., C) below; 25 predorsal scales; snout 4 in head measured 

froill ulqler jaw tip; eye 4 ;  maxillary 2 3/5 ; interorbital 4 1,'s; 

last dorsal ray I 21; ; pectoral I 2/5 ; veiltral I 2/5 ; least depth 

of caudal peduccle 2 2 j5  ; length 318 mm. Dried sl<iil from 

Michigan (J. A. Shultz). I t  shows a few s i ~ ~ a l l  dusky spots 

a t  the front costal regioil, all well separated. 

Ictalurits pz~nctatz~s (Kafinesclue) 

Ictalail-us gracilis Cope, 1. c., 1864, p. 276. 

A n ~ e i ~ ~ r z u  natalis (Le  Sueur) 

Aitzeiul-us ilatalis Fowler, 1. c., 1915, p. 207. Oakland County. 

Arr~cz~rzcs ct<p~-cz~s Cope, 1. c., (same material). 

One exainple in the collection. 

Anlciltrcis vulgaris (Thompson) 

Head 3 1/3; depth 4 ;  D. 1, 5, I ; A. VI.  14, I ; silout 2 4/5 

in head measured f roll1 upper jaw tip ; eye g ; lllaxillary 3 ; in- 

terorbital 2 1/8. 

Body long, well compressed, deepest a t  dorsal origin. 

well depressed, much wider than deep. Snout broadly de- 
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pressed and its length about 3/5 its width at front of eye. 

Eye small, largely lateral, ellipsoid, and hind edge well before 

center in head length. IvIouth broad, lower jaw well pro- 
truding iii frotit. Teeth fine, ill villiform bands in jaws. Max- 

illary barbel reaches pectoral origin, nasal barbel 2 1/2 times 

eye length, outer mental barbcl I 3/11. to pectol-al origin and in- 

ner 2 1/2 in saille space. Upper surface of head and interorbi- 

ial ratlier convexly elevated. Space uilossified between end of 

occipital process and front of dorsal plate slightly greater than 

horizontal eye-diaiileter. Gill-rakers 5 + 8, short points, loilgest 

about 3/4 of eye. Huilieral process finely and rather obsoletely 

rugose. Sltiil smooth. Dorsal iuserted inidway between tip of 

lower jaw and first fourth in adipose fin leilgtli, and depressed 

fin about half way to adipose fin. Dorsal spine slender, edges 
sn~ooth, about as long as snout. Adipose fin very slightly 

shorter than dorsal spine. Anal inserted a little nearer caudal 
base tlian pectoral origin. Caudal truncate. Pectoral reaches 

I 3/4 to ventral, spine short, smooth and but a trifle longer 

tlian snout. Ventral inserted about midway between caudal 

base and snout tip, fin reaches anal. 

Color in alcoliol largely uiiiforin bi-ownisl~, belly and under 

surface of head faded ~i~l i i t is l~.  Iris grayish. Barbels all more 

or less brownish. L:ins also brownish. 

Length 272 mm. 

Only one example, obtained April, 1859, in Sagiiiaw Bay, 

E. D. Cope. 

Notzrr~~s Rnvzcs Rafinesclue 

Notz~rz~s flscv.t~s Cope, Proc. Acad. Nat. Sci. Phila., 1864. 1). 277. 
Swart7 Crcclc in Genesee County. 

ivotzwzrs fEavz~s Fowler, Proc. Acad. Nat. Sci. Phila., 1915, p. 008 
(above material). 

'I'wo examples now in the collection with above data 



Carpiodes tho~+zpso?ii Cope, 1.  c., p. 28;. Saginaw Bay. 

Capiodes thontpso~zi  Fol\ller, 1. c., 1913~ p. 46 (a l~ove  material J 

Cavpiodes t l z o ~ i z ~ s o ~ ~ i i  Cope, Proc. Amer. Philos. Soc., XI ,  18i-o r) 
483 (above material). 

One Saginan1 Bay example in the collection. 

Cai,piodcs selcjze Cope 

PLATE 2 

Cai.piodcs s c l c ~ ~ c  Cope, 1. c., pp. 479-481. Probably R o o t  R iver ,  
i l l i c l z ign~~.  

Car j iodes  selene Fowler, 1. c., p. 47 ( types?) .  

Head 4; depth 2 1/13; D. v, 21, I ;  A. IV, 7 ;  P. I, 14; V. I, 8 ;  
scales 33 in lateral line to caudal base and 4 more on latter; 8 
scales above 1. l., and 5 below to ventral origin (6 to anal ori- 
gin) ; I5  predorsal scales; head width I 3/4 its length; head 

depth at  occiput I 1/8 ; snout 3 1/3 ; eye 4 ;  mouth width 4 2/5 ; 
snout tip to hind i~lasillary end 3 3/4 ; interorbital 2 1/6 ; fourth 
sin~ple dorsal ray I 2/3 ; fourth simple anal ray I 1/6 ; pectoral 
I 2/7; ventral I 1/10; least depth of caudal peduncle I 2/3. 

Body deep, compressed, back elevated, so that predorsal 
well conves but after dorsal origin sloping gradually down. 
Predorsal edge constricted, not sharply trenchant, and other 
edges all rounded convexly. Lower profile but slightly con- 

vex, much less so than upper. Greatest depth at  dorsal origin. 

Caudal peduncle well compressed, length about 3/4 its least 

depth. 

Head nloderatelp small, broad, sides slightly conves, but 

very slightly convergent below, and upper profile much more 

inclined than lo~ver. Snout very obtuse, with slight anterior 
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depression, its front p~-oiile neai-ly eve~lly semicircular, suriace 

~ycnei-ally convex, antl Iengtli fi-on1 llliddle of front snout c s -  

trelnity to eye allout ?/5 its width. Eye a little ellipsoid, 1-athcr 

high, and center falls about lirst third in head. Mouth small, 

transversely crescentic, opens tlown and foi-wai-tl. Masillarjr 

small, reaches l m l i  trifle beyond froilt pupil edge thcugh not 

quite to eye center. l.,il)s rather thick ailcl fleshy, moderately 

broatl, \vith srllall pa!)illx and obsolete plications. J aw edges 

obtuse, broad. lfantlible sllallow ill front, 1-aini well elevated 

ii~si(lc mouth. 'l'oiig~~c atlilate, thick, i-lcshy, depressed. Nostrils 

together, close before antl about ol)posite eye centel-, anterior 

large pore and postel-ior larger and \vith slight c1ltancous Map in 

fl-out. Interorbital broad, rather uileveilly conves, tlepressetl in 

front. Cra~i ia l  bo11es some\vhat cavernous. First  su1)orbit;~l 

nearly of cquilatcral ti-iallgular form, lengtll r [/A ill eye. Sec- 

ontl s[il~oi-bital inucl  smallel- and narrower, and third equally 

narrow, though its lengih iiearly equals eye. Last  also with 

very olbsolcte strix. Opercle and s~tbopercle strongly striate, 

former \\,it11 \vidth about half its length. 

Gill-o1)ening forward ahout last fourth in head lei~gth.  Gill- 

l-. ,I I-,- ,c~ s ; L ~ I O I I ~  30 + 17, slender, I 4/ j ill eye. Pi~amcnts  I 1/2 

in cyc. l'scudo11ranc11i;r ol~solcte, less t11311 f laille~lts. Bi-ancll- 

iostegals 3, rol~ust ,  metlian a little 1110s~ cillarged o r  bulky than 

othcrs. Isthmus wiclth s 1 / 1 0  in eye. 

Scales large, ~nodei-atcly imhi-icntcd, of nlostly  mif form size, 

disl>osccd in series parallel with 1. l., ant1 each with maily radiat- 

ing str ix.  Scales on breast but little sillaller than others, though 

thosc along bases of dorsal and anal smallest. Scales on base 

of caudal rather sil~all. Axillai-y veilti-a1 scaly flap scarcely de- 

vclopetl. L,. 1. complete, iuecliail along side, inclined little be- 

l o ~ v  t~iidclle of caudal pedui~cle side. Tubes simple, extend 

horizontally to hind scale edges. No  tubercles. 



10 University of Miclzigalz 

Jlorsal origin nearer snout tip than caudal base, fifth slm 

ple ray longest, prolonged back far as tips of median caudal 

rays. Simple dorsal rays not especially osseous. Anal inserted 

little nearer ventral base than caudal base, fourth sirnple and 

first branched rays subequally longest, and fin del~resses back 

slightly beyond caudal base. Caudal well forked, upper lobe 

longer or 2 1/3 in head and trunk, both lobes sllarply pointed. 

Pectoral broad, slightly over half way to ventral. Ventral 

origin about ol~posite second branched dorsal ray base, fin 

reaches vent close before anal. 

Color in alcohol dull or uniform brassy-brown. Tris brown- 

ish. 

Length 293 nlm. 

No. 6,647, A. N. S. P., cotype (type) of Carpiodcs S C ~ P I ~ C  

Cope. Probably Root River, Michigan. E. D. Cope. 

Another cotype, No. 6.648, A. N. S. P., same data, sho~vs: 

head 4 ;  depth 2 2/7; D. v, 25, r ; A. IV, 7, I ; scales 33 in lateral 

line to caudal base and 4 more on latter; 8 scales above 1. l., 6 
below to anal origin ; 16 predorsal scales ; snout 4 I 15 in head ; 

eye 3 s /h  : 1nout11 width 3 ;  itlterorbital 2 I 13 ; length 236 mm. 

Cnfosfomzls ~zigricans Le Sueur 

Hji201~zj~zoiz ilijiricmls Cope, Proc. Acad. Nat. Sci. Phila.. 1864, p. 
285. Grosse Isle. 

1140.1-osfolnn cz~trcolz~m (Le Sueur) 

Ptgclzostoi~~zts nzlrcolzis Cope, 1. c., p. 285. Saginaw Ray and Grosse 
Tsle. 

Ptjichostoirrzrs atrrcolrts Cope, Proc. Amer. Philos. Soc. Phila., XI ,  
1870, p. 476 Saginaw Bay. 

A.loxostovln nz~~colzillz Fowler, Proc. Acad. Nnt. Sci. Phila.. 1913, 
p. 59 (Saginaw Bay example). 

One from Saginaw Bay in the Cope collection. 
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CYPRTNID~E 

Cnl~iposfollrn n~lolilnll!~rz (Rafinesque) 

PLATES 3 AND 4 

Carilpostoiitn cnlliptrig~x Cope, Proc. Acad. Nat. Sci. Phila.. 1864, 
p. 284. Flint oil flir Flint Xiucr, zclhiclz cuzptrcs into Sngi,znzw Bay. 

Caniposfolrin riLorlriyrtLs Cope, 1. c., 11. 284. Brzicc, A4aroinh Cozclzfy. 

Canzposto~rzn gobioiiirluac Cope, I .  c., p. 284. Brz~cc ,  BIacovib Couizty, 
nprd Grossc Islc. 

Head 4 ; depth ,3 I '8; D. I r r ,  7, I ; 12. 111. 6, r ; scales 46 i11 

lateral line to caudal base and 3 niore oil latter; 8 scales above 

1. I., and 7 below; snout 2 4/5 in head; eye 4 r / z ;  maxillary 

.j 718: interorbital 2 9/10;  first hranched dorsal ray I 1/3 ; anal 

ray I I / 2  ; least depth of caudal ~)eduncle 2 I/S ; pectoral I 1/4 ; 

ventral I 3 /7 ;  teeth 4 - 4. Body well compressed, upper pro- 

file more evenly coilvex than lower, deepest at  dorsal origin, 

edges rounded. Caudal peduncle cornl~ressed, least depth about 

r j /7 its length. Head compressed, upper profile little niore 

convcs and inclined. Snout about as long as broad. convex, 

protruding a little. Eye little longer than deep, about first 3/7 

in head. I! 011th inf rrior. Mandible flattened below, horny 

?dge depressed or flaring out. Maxillary not quite reaching 

rye, reaches hind nostril. Tongue obsolete. Nostrils close, 

near eve. Tllteroihital broadly col1ve.c. Rakers about 10 + 22?, 

short ~veal< fleshy points. l'seudobranchiz equal filaments, lat- 

ter about l ,/j of eye. l'redorsal scales IS, scarcely reduced. 

T,. 1. complete. Dorsal inserted midway between snout tip and 

c;lutial I~ase. Anal inrertcd opposite depressed dorsal tip, 
nenrcr ventral origin than caudal base. Pectoral 4/5 to ventral, 

lnttcr inserted before dorsal or nearer snout tip than caudal 

I~nse. about 2/3 to anal. 

Color in alcol~ol bro\vnisli above, faded p l e r ,  esl~ecially be- 



low. i s  a l e .  Body overshot with brassy 01- light reflec- 

tions. 

Length 78 111111. (cnudal damaged). 

No. 5,gSg, A. N. S. I)., type ? of C. ~~zor~/zgr.~rs Cope. Bruce, 

Macomb County, Michigan. ?‘bough this esaml)lc is a little 

largcr that1 the one desci-ibed by Cope, which is said to be about 

a 112 inches long, possibly his statement is a slip for 3 r / z ?  I t  

agrees in allnost every 1-esl)ect with his short diagnosis, and his 

lal~el states that it is fro111 the Miles collectioil. 

1-lead (1.; depth 3 7/4 D. 111, 7, r ; A. 111, 6, I ;  scales 50 in 

lateral li11e to caudal base and 3 more on latter; S scales above 

1. 1. and 7 below; snout 3 1/10 in head; eye 3; maxillai-y 3 3/5 ; 
jilt-croi-bital 2 113 : least dcl)th of caudal l)eduncle 2 1/5 ; teeth 

4-1? Body and heat1 compressetl, back a trifle coilvesly ele- 
vated. Snout little broatlei- than long. Eye little longer than 

cleel), about hrst 3/7  in head. Mouth inferior, hoi-iiy edges of 

jaws depressed. l'redorsal scales 22. L. 1. complete. Dorsal 

itlxei-tcd about midway between froilt nostril and caudal base. 

h a 1  insel-ted nearer ventral base than caudal by space equal 

to interoi-bitni, falls well 1)ehind doi-sal base. \Te~itral inserted 

hut trifle belore dorsal 01-igii~. 

Color in alcohol faded hrowiiish, paler l)elo~\~, \vithout mark- 

ings. .'ins 1)l;~in itale 11rown. 

L,engtli 38 mm. (caudal damaged). 

No. 5>gS6, A. N. S. P., cotype? of C. g ~ b i ~ l l i l l ~ / ~ / z  Cope, 

GI-osse Isle, NIichigaii. This specimeil is marl;cd as type but 

Cope says "one specime~l is three iilclles Ioi~g." I t  largely 
agrees, especially ill squaii~ation, etc. 

Canzposto~iza brevis I-laseiilan lzas been described as a dis- 

tinct species." I t  is said to differ fro111 C. n~~oi i~tr l~irr~ in the 

Proc. I11d. Acnd. Sci., 1905,  13. 161. Wabash liivcr abovc Ix'abash, Dced's 
Creek ill Tippecanoe Rivcr Cnsin, and Tennessee. 
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shorter alimei~tai-y canal, which ill a specinlen Sz i ~ l m .  long 

(\\ritllout caudal) had tllc intestines 150 mm. .long. I n  (,'. 

( I I ~ O I I ~ ( Z ~ I ~ I I L  HI .5 111111. 10iig (without catidal) the iiltestiiles were 

300 111111., while in another 72 niln. long they were 530. 

brccdiilg illale iron1 \\rester11 l'eni~sylvania 145 111111. long shows 

the iiltcstiiles 515 i11t1i. '1'li;lt the length o l  the iiltestiiles is 

quite vari;~l,lc is u~?questionnl)le. 111 C'. c r i~o l l~u l~~~lz  it is claii1ied 

that tlie iiltcstiiies are always dark and break quite easily, while 

those o l  C'. bre7:i.s are  white and not so fragile. &Iy examples 

of C,'. crl!ori!trlrlri~ certaitlly sho\\~ both conditions, and also i~ lany  

were more or  less wrapped in fatty tissue. Also in C. niioilL- 

nlllri! the a1imcnt;~i-y calla1 n-rails around the ail--bladder illany 

times, thot~gh 111y inaterial sho\\is it varial~lc in this respect. 

Somctinles hall thc n1111ibc1- oE folds, or  a half .doze11 or  illore 

m;ly ellcircle the air-bladder. I n  11o case could only one 01- 

two coils about tlie air vessel I)e detected. Possibly a11 csam- 

iii;~tion of ;I large ainount of material may disclose such a con- 

ditio~i. St is also claiineti for C. brczjis that the other folds 

are not spiral 11ut longitudinal, and ill this both conditions were 

noticetl, though the lcngtll\vise folds variable. Further, illy 

material often sho~vcd the antcriol- folds variable, as scvei-a1 

Ivere cvcn noticed encii-cling the hint1 portions of the liver, 

ant1 othcrs s h o ~ ~ ~ e t l  them loose o r  inclined. Sollle dissections 

I-cvc:~lctl the alimcntai-y canal like a continuous even coil, even 

postel-iorly ol- where the ail--bladder did not. esteild. Often 

the coils \vei-e bet\\.eeu a dozen and cightccn to t\vent)~ it1 

n ~ m ~ l ~ e r .  

A11 csamination of the aljove typical nornitla1 species de- 

scl-ibed by Cope shows that they fall \vithin the lilllits of C. 

n1~011lalrl~1~ in the ari-aiigcillet~t of their aliilleiltary canals, wl~ich 

have a dozen or  moi-e coils and Iialf at  least ai-ouild the air- 



1 I l e 1 .  Granting C. bl*rvis is distinct on the basis of the mocl- 

ifietl alimentary canal, it is certainly covered in all other char- 

acters by my series of C. a ~ ~ o n z a l z ~ r n .  

Hybog~tatlzus ~lztchalis Cope, Proc. Acad. Nat. Sci. Phila., 1864, p 
284. Grosse Isle. 

I'ifrccfihnles pro+rzelas Cope, 1. c., p. 282. Near Lansing. 

Piiizcphales ntilcsii Cope, I .  c. Grosse Isle, Detroit Riz~cr. 

Head 3 3/5 ; depth 3 2/3; D. 111, 7, I ;  A. 111, 6, I ;  scales 40 
in median lateral series to caudal base and 2 more on latter; 

about 14 scales tratlsversely between dorsal and atla1 origins ; 

22 predorsal scales; head width r 4/7 its length ; head depth 

I 1/3 ; s~lout 3 ; eye 3 7/S ; ~llaxillary 3 2/3 ; interorbital 2 1/3 ; 
second branched dorsal ray I 3/4; second branched anal 

ray 2 1/4; least depth of caudal peduncle 2 1/8; upper caudal 

lobe about I ; pectoral I 2/5 ; ventral I 3/4. 

Body rather fusiforlll or with similar profiles. Least depth 

of caudal pedu~~cle  I 3/4 in its length. Head rather broadly 

conic. sides corue\vhat compressed or flattened though not con- 

stricted below. Snout broadly convex, length 2/3 its width. 

Eye circular, high and about first 2/5 in head. Maxillary in- 

clined, reaches about o1q)osite hind nostril. T,ips fleshy and 

mandible rather broad, not vcry convex. Nostrils together on 

stlout, above and just before eye. Interorbital b r ~ a d l y  conves, 

depressed meclianly. Preopercle with rather abrupt angle. Pre- 

orbital about as long as eye. Teeth 4 - 4, slender, scarcely 

hoolced. tips poitlted, with well developed concave grinding sur- 

faces. L. 1. present only as several tubes anteriorly ancl ex- 

tending about half way to dorsal. Dorsal origin nearer caudal 

I~ase than snout tip by length of latter. Anal origin inserted 
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just hehind last anal ray base, fin small. Pectorals reach about 

2 '3  to vcntrals. Latter inserted trifle before dorsal origin or 

about illidway between front nostril and caudal base. 

Color in alcohol brownish, beconling paler on sides and still 

more so below. Iris brassy. Fins all pale brownish white. ' 

1,ength 52 111111. (caudal damaged). 

T ,ansing, Michigan ( I'rof. Manley Miles), E. D. Cope. 

'The tvpe of Pirilcplznlrs iizilrsii Cope 1 have not located. 

P i ~ ~ ~ c p l z n l r s  notnt?ls (Rafinesque) 

I- lyborlryi~clu~s ~ ~ o t a t s ~ s  Cope, I .  c., p. 282. Grosse Isle, Detroit River 

Eight esa~iiples fro111 Grosse Isle (Prof .  Fox)  and one from 

Ann Arbor. 'I'hese all agree with large series of exailiples 

from the Middle Atlantic States, and the intestine appears to 

average I 1/2 times the length of the fish. Pivlzeplznles ai~l l l i  

I<endal14 also agrees in its siillilar intestine but differs in its 

deeper body and incomplete lateral line, cl~aracters in which 

it aplxoaches Piincplznlcs prowzclas. 

Scl lzof i lz~s corjoral is  Cope. 1. c., p. 277. Near New Hudson. Oakland 
County ; Swartz Creek, Getlesec County; Crosse Isle. 

Nineteen exaillples from Swartz Creek, Genesee County; 

Czrosse Isle and T-Tougl~ton Lake. 

Lcuciscirs c l o ~ ~ g a t u s  (Kirtland) 

PLATE 5 
Sqz~nl ius  pi,oi,igcr Cope. 1. c., p. 280. E.2-act locality irt Adiclzigarz i ~ o t  

stated. 

Head 3 3'4; depth 4 2/5 ? ;  D. 111, 7, I ; A. 111, 8, I ; scales 62 

in lateral line to caudal base and 3 inore 011 latter; 25 predor- 

sal scales; ro scales above 1. 1. to dorsal origin, 7 below to 

4 13ull. U. S. Fish Corn., SSI I ,  1902 ( rgoq ) ,  p. 360,  fig. Cross I.ak-, 
'I'horougI1fa1-e and 1,unkasoos Lake ,  Mnine. 



anal origin ; s~lout  about 3 ?  ill head illeasured fro111 ullper jajV 

tip ; eye 3  3/5 ; iliasillary I 4/5 ; interorbital about 3 1/2. 

Body elongate, well compressed and greatest depth allpar- 

eiltly a t  dorsal origin. Caudal peduncle compressed, least 

depth about half its iength. I-lead conic, pointed, rather 
broadly coilvex above aiid beco~~les  scarcely constricted belolv 

convesly. Snout long-, convex aiid its length about 7 / S  its 

width. Eye circular, high and a trifle anterior in head. Mouth 

large, well inclined so that profile inore olblique t l ~ a n  that 

o f  snout above. h4aiidible large, proti-uding. Maxillary long, 
slender, more or less coilcealed and reaches a little beyond 

froilt edge of pupil though not quite to middle. Nostrils su- 

periorly lateral on silout, posterior larger and in crescent. In- 
terorbital space rather broadly convex. Preorbital large, its 

width but a trifle less than its le~lgth, and latter I 1/5 in eye. 

Gill-rakers few weak slloi-t points. Teetll ? ? - 4, I ?, hool<ed, 

slender, without gi-inding-surfaces. Scales iliodcrately small, 

disposed ill lengthwise rows pal-allel with 1. 1. aiid not cro\vded 
before dorsal. 1,. I. of simple tubes, co~ltinuous and a little 

tlecurved at  first. Dorsal origin little nearer caudal base t l iai~ 

silout tip. Anal iiiserted just behind last dorsal ray base. 

Color faded ui~iform bro\4rtlish in alcohol. Fills pale. Iris 

slightly silvery. 
Length 73 111111. (caudal damaged). 
No. 22,316, A. N. S. P., cotype of Sqllalius prouiyo. Cope. 

Exact locality in nlichigat~ not stated. E. 1). Cope. This spec- 

iineil is greatly dailiaged. 

Lel~ciscirs neogcczls (Cope) 

I'lzorirzus Ileogcezbs Cope, Tran5. Amer. Philos. Soc. Phila., (2)  XITI, 
1866. 1). 375. Ncza I ~ Z L ~ S O I L ,  Afichig(z~l. 

C / L Y ~ S O ~ ~ Z Z L S  cos  (non Cope 1861) Cope, Proc. Acad. Nat. Sci. Phila., 
1864, 11. 281 (cotypes). 
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1-lead 3 3/5 ; depth 4 ;  D. 111, 8, I ;  A. 111, 7, I ;  scales about 
76 in lateral line to caudal base and 4 inore on latter; tubes 

in 1. 1. about 28 ; 45 predorsal scales ; IS scales from near end 
of 1. 1. obliquely up to dorsal origin; 10 scales oblicluely frolll 

ventral origin to 1. 1.; head width I 7/8 its length; head depth 

at  occiput I 2/7; snout 4 ;  eye 3 1/3; maxillary 2 3/5; inter- 

orbital 2 3/4; first branched dorsal ray I 1 / 2  ; anal ray I 7/S; 

least depth of caudal peduncle 2 1/3 ;  lo^-,-er caudal lobe about 

I 2/7; pectoral I 3/5 ; ventral I 4 / j .  

Body rather robust anteriorly, predorsal profile well con- 

vex. Caudal peduncle rather stout, ~vell  compressed, its least 

dcl~th about half its length. Head robust, more especially 

broad and convex above. Snout broadly convex, length about 

3/5 its width. Maxillary reaches front pupil rim. Tongue 

scarcely free. Preorbital small, its length about I 1/2 in eye, 

and othei- suborbitals narrow. Gill-rakers 2 + 6. Teeth 2.5 

- 4,2, without grinding surfaces. Scales a little sillaller 

along dorsal and ventral edges of body. I,. 1. only extendlug 

to opposite dorsal origin. Anal inserted just behind base of 

last dorsal ray. Pectoral reaches 3 / j  to ventral and latter 

not quite to anal. 

Color in alcohol brownish on back, sides and lower surface 

a dull leaden or silvery-gray. A brown length~vise band about 

equal to orbit in width and of shade of back, extends to caudal 

it forms a sinall blaclc spot, in size little smaller than 

pupil. Iris dull slaty. Fins all pale brown. 

Length 67 m1n. 

NO. 4,545, A. N. S. P.. cotype (type) of Plzoxi?tzis Izeogri.lls 

Cope, Nelv Hudson, Livingston County, from streallls flow- 

illg illto Lake Erie, Michigan. 

nlso 37 examples, sinall and in poor preservation. 



A b~anz i s  crgsoleucns (Mitchill) 
Plargyra~s antericai~zis Cope, Proc. Acad. Nat. Sci. Phila.. 1864, p. 

281. Saginaw Bay and Grosse Isle, Detroit River. 

Seven examples froul Grosse Isle, Michigan, and Lake 

Michigan. Mr. Morgan I-lebard also obtained it a t  Pequam- 

itlg in Lake Superior, Baraga County. 

Ceraticlztlzys vigilax Baird and Girard 

Nybopsis  tz~dztalzs Cope, Trans. An~er .  Philos. Soc. Ph~la. ,  ( 2 )  XIII, 
1866. 11. 381. Detroit lilvcr, Miclzryczir. 

Head 4 ;  depth 4 1/2; I>. 111, 7, I ;  A. 111, 6, I ;  1'. I, 15 ; V. I, 

7 ;  scales 42 in lateral line to caudal base and 2 nlore on lat- 

ter ;  7 scales above 1. 1. to tlorsal origin, 4 below to ventral 
origin, and 5 below to anal; 23 predorsal scales; head width 

I 7/S its le~lgth; head depth I 1/2; snout 3 I/S; eye 3 I/Z ; 

illasillary 3 3/4; nlandible 3 1/10; interorbital 2 4;s; first 

brauched dorsal ray I 2/3; anal ray 2 ;  least depth of caudal 

peduncle 2 1/4; upper caudal lobe I 1/10; pectoral I 1/2; 

ventral I 3/5. 

Body oblong, rather well compressed though with heavy or 

somewhat stout appearance, deepest a t  dorsal origin, edges 

all more or less convexly rounded, and profiles alilte. Caudal 

peduncle stout, rather well conlpressed and least depth about 

a 2/5 its length. 

Head moderate, broad, robust, obtuse, width about 4/5 its 

least depth, sides flattened to slightly cotlverging below where 

also flattened convexly. Head broadly convex above and 

profiles alike, though lower slightly inore convex. SIIOLI~ ob- 

tuse, convex, length 2/3 its width. Eye elongate, ellipsoid, 

large, high, placed at  first 2/5 in head. Mouth small, inferior, 

terminal, upper jaw very sligthly protruding. Maxillary con- 
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cealed above, reaches front of eye. Lips rather fleshy. Pre- 

n~axillaries protractile downward. Mandible depressed, shal- 

low, raini well elevated inside n~outh. Edges of jaws, though 

trenchant, rather weak. Tongue rather small, thick and hard- 

ly free. Nostrils together, lateral on silout close before up- 

per front of eye, anterior with cutaneous sin1 and posterior 

larger. Interorbital broad and but slightly convex. Preor- 

bital I 2,/5 in eye, elongate or its greatest width about 3/4 its 

length. Other suborbitals all illoderate in width. pre- 

ol~erclc edge inclined a little in front, nearly straight, and at  

coi-ner would for111 a slightly obtuse angle. 

Gill-opening extending for\vard about opposite hind edge 

of  ~)reooperclc, and wrdth of isthmus at that point I 1/3 in 

eye. Gill-rakers about 3 + 7?, short weak rudiinentary 

points. Gill-filaments large, I 1/4 in eye. Pseudobranchize 

about 2/3 of largest gill-filaments. Isthmus broad, its sur- 

face nearly level or only very slightly conves. Teeth 4-1, 

con11)i-essed, rather lanccolate or with tips but slightly curved 

over and grindingsurfaces well developed, broader below. 

Scales large, rhonlbo~dal vertically, well exposed, of inore 

01- less equal size except along rnedian predorsal region where 

sinallel- and crowded, and disposed in rows parallel length- 

wise ~v i th  1. 1. Rather broad adnate scale in ventral asilla. 

Each scale on body usually with very fine radiating stsix. 

L. 1. continuous, of simple tubes with each one extending to 
edge of scale, and its course nearly straight or about midway 

along side, but very slightly decurved at first. 

Dorsal origin about midway between hind llostril and cau- 

dal base, and graduated down froin first branched ray, which 
highest. Second simple dorsal ray separated fro111 third by 
ll~emlli-al~e of rather broad space. Anal origill inserted just 

1,ehind last dorsal ray base, and first branched ray highest 
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with others graduated down. Caudal deeply emarginate, 
broad lobes rounded, and upper trifle longer than lower. 
Pectoral rather long, uppermost rays longest, reaches 3/5 

space to ventral. Latter inserted trifle before dorsal, reaches 

about 3/4 to anal. Vent close before anal. 

Color in alcohol faded dull brownish, trunk inore or less 

unicolor o r  back scarcely darker. Pale gray, leaden streak 

from level with eye below shoulder to middle of caudal base, 

and in this course traces of dull olive-brown band beginiling 

on side of snout coursing through eye along upper side of 

head and back to caudal, a t  bases of median rays of which 
jet-black spot size of pupil. Side of head and under surface 

v,~hitish with silvery reflections. Also silvery reflections on 

lower side of trunk. Iris silvery to whitish, except where 
dark lateral band crosses. Fins all plain pale brownish. 

Traces of a dusky blotch at  tip of second sinlple dorsal ray 

which extends on two following rays at  this point. Also out- 

er ends of dorsal rays pale brownish. 

Length 70 mm. 

Xo. 5,019, A. N. S. P.,  cotype of Hybopsis t~idifa~zs Cope, 
in the Detroit River. E. D. Cope. Also Nos. 5,020 and 5,021, 
same data, and 41 examples froni Grosse Isle. 

Notropis lzeterodo~z (Cope) 
Albz~rizops lzetrrodo~z Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 

281. La~lsilzg axd Grosse Isle. 

Although the types are now lost Mr. Hebard procured it at 

Pequaming, Baraga County. 

Notropis frete~zsis (Cope) 
Hybopsis fl*efel~sis Cope, Trans.  Amer.  Philos. Soc. Phila., ( 2 )  XIII,  

1866, p. 382. Near Deti,oit. 

Arotropis frsteizsis Fowler, Proc. Acad. Nat. Sci. Phila., 1910, p. 274, 
PI. 15, fig. 3 (type).  
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Head 4 ;  depth 4 ;  D. 111, 7, I; A. 111, 7, I; P. I, 11; V. I, 7 ;  
scales 36 (damaged) in lateral series to caudal base and 2 

more on latter; 7 scales above 1. 1, to dorsal origin, 4 below 

to anal origin; 17 predorsal scales ; head width 2 in its length; 

head depth I 2/  j ; snout 3 1/3 ; eye 3 1/3 ; maxillary 3 1/10 ; 

interorbital 2 2 / 5 ;  first branched dorsal ray I 1/10; first 

branched anal ray I 2/j ; least depth of caudal peduncle 2 1/5 ; 

upper caudal lobe (damaged) I ; pectoral I 1/5 ; ventral I 2 /  j. 

Body elongate, compressed, profiles similar with contour 

fusiform, deepest at  dorsal origin and edges all convexly 

rounded. Caudal peduncle compressed, least depth I 4/j its 
length. 

I-Iead moderately compressed, lower profile little more in- 

clined, sides flattened and slightly converge below. Snout 
short, convexly rounded over surface and in profile near tip, 

and its length about 3/5 its width. Eye circular, little above 
midway in depth of head, and center falls about first 2/j in ' 

head length. Mouth well inclined, moderate in size, and 

lower jaw slightly protrudes when closed. Premaxillaries 

protractile. Maxillary long, slightly curved, rather slender, 

inore or less concealed above, and reaches front edge of eye. 

Lower jaw moderately convex, with very slight knob at sym- 

physis and rami well elevated inside mouth. Lips little de- 

veloped, jan. edges rat her horny and trenchant, though upper 

more so. Tongue thick, fleshy, little free. Nostrils large, 

together, posterior much larger and placed close to upper 

front edge of eye. Interorbitals rather broad and convexly 

depressed. Preorbital large, its width about 2/3 its length 

alld latter 1 ~ / 7  in eye, other suborbitals all narrower. Hind 

preopercle edge nearly straight, and inclined a little anteriorly. 

Gill-opening extending forward about opposite last 2/5 in 



head, though not quite to hind edge of eye. Gill-ralters about 

2 + G ?  wcalt and ratller conic points, much shorter than gill- 

filaments. Last trifle less than eye. Pseudohranchiz about 

2/5 of eye. Isthmus 1-atl~er broad and depressed. Teeth ? 

extracted. 

Scales large, cycloid, with nuillerous conceiitric striz,  of 

illostly uniforill size, and in lengthwise rows parallel 

with 1. 1. l'redorsal scales now crowtletl, though those on 
base of cauclal and breast little sillaller than elsewhere. NO 

scaly axillary ventral flap. I,. 1. complete, decui-ved llttle at 

first, low along side of caudal peduilcle and reaches illiddle of 

caudal base; tubes simple, extend well over eaell scale, though 

not quite to its edge. 

Dorsal origin llearer caudal basc than snout tip by space 

equal to sllout length, graduated down froill first branched 

ray, ~vhicll l~ighest, and depressed fill reaches half way to 

caudal I~ase. illla1 inserted just behind last dorsal ray base, 

first brailched ray longest with others graduated down and 

clelxcssed fill reaches about 3/5 to caudal base. Caudal well 
emarginated, lobes (damaged) agipareiltly of about equal 

length. Pectoral long, sleilder, pointed, uppcrrnost rays long- 

est and fin reaches 3/4 to ventral. Last iilserted sligl~tly be- 
fore dorsal origin, fill rather long and pointed, and I-eaclies 

anal origin. Vent close before anal. 

Color ill alcohol pale brownish, inore or less uniform, 
scarcely illore pale below than above. Sides of liead, c,spe- 
cially cheek and opercle, with brassy and silvery reflectiolls. 

U111)cr surface of head darker t ha i~  lo~ver. Iris dull brassy, 
also pupil. 1:iils all pale or dull ulliforill browilish. 

Length 58 111111. (caudal damaged). 

No. 2,840, A. N. S. P., type of Hybopsis fvrte~isis Cope. 
Near Detroit, Rlliclligan. E. D. Cope. 
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Cope states that the masillary does not attain the line of the 

orbit, which is only true xvhen the illouth is closed, as the 

distal portion seen 11-hen the mouth is closed is not the end, 

tliougl~ even then it is very close. The pharyngeal teeth are 

said to be inore or less crenate and the inference according 

to his lcey is that they would be 4-4. The external angle of 

the pharyngeal bone is said to be scarcely projecting. 

N o t r o p i s  del ic iosz~s  (Girard) 

Iiybog~zatJzzts sti,aiiliizez~s Cope, Proc.  Acad. Nat. Sci. Phila., 1864, 
p. 283. Grosse Isle. 

iVotropis deliciosz~s Fowler, Proc. Acad. Xat. Sci. Phila., 1910, p. 
274, PI. I j ,  fig. 5 ( type of H. ~trari i i i te~is  Cope).  

I-Iead 3 7/S; depth 4 I/;; D. 111, 7 ,  I ;  A. 111, 6, I ;  scales 34 

in lateral line to caudal base and 3 more on latter; 5 scales 

dbove 1. 1. to dorsal origin, 4 below to ventral and 4 belonr to 

anal; 14 ~redoi-sal scales; snout 3 2/5 in head; eye 2 4/5; 

maxillary 3 1/5; interorbital 3 ;  first branched dorsal ray 

I 1/8; first branched anal ray about 2 ;  least depth of caudal 

peduncle 2 2/3 ; pectoral I 1/3 ; ventral I 3/4. 

Body nloderately elongate, ~vell  compressed, profiles sim- 

ilar and greatest depth at  dorsal origin. Caudal pedullcle 

coml>ressed, least depth about 2 I/5 its length. Head moder- 

ate, iliuzzle obtuse. Silout convex over surface, length 2/3 

its width, very slightly protrudes beyond lower jaw. Eye 
large, deeply ellipsoitl, high, its center about first 3 / S  in head 

length. Mouth little iilcliiled, moderately large. Lower jaw 

sliglitly included in upper jaw and with slight pi-omineiice at  
sympliysis below. Premaxillaries protractile do~vnnrard. Max- 

illary reaches very slightly beyond front of eye, though nrhetl 

closed appears to barely attain to it. Jaw edges tough, firm, 

little trenchant. Tongue adnate, fleshy. Kostrils near upper 

f ro~ l t  of eye, hind one crescentic. Iilterorbital broad, very 



depressed and but sliglltly convex. Preorbital trapezoidal, 

greatest width 4/5 its length and latter 2 in eye. Suborbitals 

all narrow. I-Iind pl-eopercle edge slol~es.little forward. Gill- 

opening extends forward trifle before hiild edge of eye. Gill- 

rakers 2 $ 4 short weak points. Pseudobranchia large, but 

little shorter than longest gill-filame~~ts. Teeth 4-?, curved 

little at tips and with slight grinding-surfaces. Scales cy- 

cloid, mostly unifornl or but little smaller on caudal base, 

predorsal region 2nd breast, and each with nunlber of radiat- 

ing strix. Ventral axillary scale small, adnate. I,. 1. contin- 

uous, but very little decurved on costal region, and nlidway 

along side of caudal pedui~cle. Tubes simple and each one 

cxteilds well over exposure of scale f o r  about first 2/3 its 

space. Dorsal origin inidway between front nostril and cau- 

(la1 base; first branched ray longest and depressed fin reaches 

half way to caudal base. Anal iilsertcd well behind last dorsal 

ray base, first branched ray loilgest and depi-essed fin reaches 

half way to caudal base. Caudal (damaged) evidently well 

forked. Pectoral pointed, upper rays longest and reach 314 

to ventral origin. Ventral inserted trifle before dorsal origin, 

reaches 2/3 to anal. Vent close before anal. 

Color faded ill alcohol to pale browiiish, and under surface 

scarcely paler. Sitle ant1 lower surface of head, and broad 

band along side to caudal base silvery-white. Lower surface 

of body tinted here and there with silvery. Fills all uniforill 

pale brownish. Iris pale creamy. 

Length 63 111111. (caudal datnaged) . 
No. 4,131. A. n' S. p., cotype (type) of N ~ r b o g ~ ~ n t l ~ z i s  

strnl?~i~zcils Cope. Grosse Isle, Detroit River, Michigan. (Prof.  

Mailly Miles) E. D. Copc. Also Nos. 4,132 to 4,136, A. N. 

S. P., cotypes, sanle data. 
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The specimen selected as the type differs a little fro111 

Cope's account. Head said to enter length to caudal a little 

over 4 ti111e.s; depth 4 3/4; eye 3 ; dorsal inserted nearer end 

of muzzle thall caudal base. A siuall label, evidently ill Cope's 

hand~vriting, says "one specimen P. ~~ota,tlls"."lso a large 

number of youilg esam~jles, evidently the present species, 

froin Grosse Isle and 13oug11toi1 Lake. 

N o t v o p i s  z~olz~cclllrs (Cope) 

I Iybog~~nt lzz~s  v o l z ~ c c l l ~ ~ s  Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 
283. GI-osse Isle, Detroit Rizrcr. 

iVotropis  lzzrdso~riils (Clinton) 

Hybopsis Izz~dsol~iz~s Cope, 1. c., p. 279. Lake. 

ivotropis 11udsoi~izis Fowler, Proc. Acad. Nat. Sci. Phila., 1910, p. 

277. Lake Michigan, Detroit and  Grosse Isle. 

Pifty-six examples froin the above localities 

N o t r o p i s  zwhipplii (Git-al-d) 

iVotiopis wlzipplii Fowler, 1. c., p. 282, PI. 18, fig. 28 (cotype of 
Pltotogolis spiloptcrz~s Cope). 

I'lzotogozis spilopterus Cope, Trans. Amcr. Philos. Soc. Phila., (2) 

SI I r ,  1866, p. 378. St. Joseph 12ia'ei.. 

I-Iead 3 7/S; depth 4 1/4; D. 111, 7, I ;  A. rrr, 7, r ; scales 32? 

(damaged) in lateral line to caudal base; 6 scales above 1. l., 

4 ? below; 16 ? pi-edorsal scales: head width 2 in its leilgth; 

head depth I 2/5 ; silout 3 I/S; eye 3 4/5 ; iuasillary 3 I/S ; 
ii~teroi-bital 3 ; first brailched dorsal ray I I/S; anal ray I 2/5 ; 

least depth of caudal peduncle 2 4/5 ; 111edian caudal rays 

I 7/8 ? ;  pectoral I 1/3 ; ventral I 9/10. 

Body eloilgate, compressed, profiles apparently alilte, deep- 

Could this bc I l y b o r l ~ y ~ ~ c h i ~ s  ~ lo ta t l l s  Cope, referred to  on p. I j ?  All the 

ai~ove cotypcs are identical specifically aod I do not f ind P. ~rototlrs fro111 Crossc 
Isle. 



ect at veilti-a1 origin. Caudal peduncle conlpressed, least depth 

about half its length. I-Iead compressed, flattened sides con- 

verging below, and lower lxofile little more inclined. Snout 

convex, length about 4/5 its width. Eye sounded, high, about 

first 2/5 in head. Mouth inclined, lower jaw sliglltly includ- 

ed. Maxillary rather slender, xvell.inclined, reaches eye. Low- 

cr  jaw sather shallow. Tongue fleshy, adnate. Nostrils to- 

gether, posterior larger. Interorbital broadly convex. Pre- 

orbital about ecluals eye. I-Iind preopercle edge vertical. Cill- 

oljeniiig last 2 / j  ill head. Ralters (daillaged) pointed, nloder- 

ate, f<i-m. I~ilameilts and pseutlobrancl~iz model-ate. 'l'eetll 

I .4-4,r, hoohed, u i th  entire grillding-surfaces. Scales illost1)- 

narro\vly imbi-icatcd, strize radiating, series parallel ~xritli 1. l., 

little smaller on bleast. L. 1. continuous, decurved, little low 

along side of caudal peduncle at first. Tubes siml~le, well over 

scale exposures. Dorsal origin little nearer caudal Insc than 

silout tip. Anal origin slightly after dorsal base Caudal 

(damaged) evidently emai-ginate. Pectoral long, slender, 2 / 3  

to ventral. Latter iilscrted little before dorsal, reaches vent, 
mhich close to anal. 

Color in alcohol faded lllostly uniform dai-li brownish. 

Sides of trullli leaden. I-Iead sides silveiy tinted, Iris dull 

leaden. Fills pale bi-ownish, upper hind part of dorsal ~v i th  

slightly dus1,y tint. 

Length 57 mm. (caudal clatnaged) . 
No. 22,901, A. N. S. P., cotype of Plzotogelzis s f l i lop tc~ i ( s  

Cope. St. Joscl~li Ttiver in south~vestei-n Michigan. E. D Cope. 

Cope gives eye 3 1/2 in head. H e  also says "median part 
of caudal fin, a spot on the upper hinder portions of the dor- 

sal, and a narrow vertebral line black", all of which cantlot he 

satisfactorily cletei-mined in my example. Otller\vise his ac- 

count agrees. 
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Nypstlcpis cot itrtttts Cope, Proc ,\cad. Nat. Sci. Phila.. 1864, p. 279. 
Pine Lahe, Bmniet County; Rruce, hlacoluh Connty; Swartz Creek. 

Not iobis  c.oi.~rttttls Fowlcr, Proc. Acad. Nat. Sci. Phila., 1910, 11. 28.3, 
PI. 18. fig. 30. Pine T,alce, Grosse Isle, Flint and Belle Tsle. (Typc of 
/ l lDt~i-~top~ts plrriltheoltls Cope). 

I-I3lpsilcpis {~-o?rtnlir Cope, 1. c., p. 279. Grosse Isle, Detroit River; 
Three hlile Lake and W:rterford, 0:~ltland Co~unty; S~va1.t~ Creek, 
Gencscc Cotuity ; i\lotll-oc COIIII~Y. 

./1111tri.i~ops / J I I I I I ~ ~ I C O I Z I S  Cope, I. c., p. 282. Fl i l~ t .  

1-Iead 3 3/4 ; depth 4 1/4 ; D. 111, 7, I ; A. IJT, 7, I ; P. I, 12 ; 

V. I, 7 ;  scale5 35 in lateral line to caudal base and 2 illore on 

latter; 6 sc;lles above 1. l., 3 ? below; 14 prcdorsal scales; 

head ~vidth 2 ill its lcngth; head depth I 3/5 ; mandible z 1/2 ; 

first l~ranched dol-sal ray I 1/10; third simple anal say I 1/3 ; 

lea5t depth of canclal ped~ulcle 2 1/4; pectoral I 1/3; v e ~ ~ t r a l  

I 1/5 ; sm~lit  3 2/3 iii head measured fro111 upper jaw tip ; eye 

2 3/4 ; maxillary 3 2/5 ; intei-orbital 2 7,'s. 
Body elongate, well compressetl, 1-atlicr slenclei-ly fusiforin, 

gi-catest tlcl~tli at  dorsal origin, profiles similarly convex and 

edges evenly so. Caudal peduncle compressed, least depth 

about T 3/4 in its length. 

TTcad compressed, sides flattened somem~hat and coiivei-g- 

itlg a little below, and upper p1-ofile little more convex than 

I - .  Silot~t conves over surface, its lcngtli 3/4 its width. 

Eye large, cllipsoitl, its \vicIth allout 4/5 its length, and center 

falls near first 2/5 in head. Mouth terminal, 1-atl~ei- small, 

inclined, and lower jaw ~vell protrudes in front. Pi-emaxil- 

larics l~rotractile dowii atlteriol-ly. hfavillary slel~der, more 

01- less coilcealecl, and reaches frolit edge of eye. Jaw edges 

tllin, tougli. Lips thin. Tongue tl~ick, flesliy, not free. Mail- 
dihle depressed, rami scarcely elevated inside 111outh. NOS- 

trils together on upper side of snout close in front of eye, 



ljosterior much larger and anterior with cuta~leous rim. In- 

terorbital broadly depressed and very slightly convex. 1'1-e- 

orbitel a little long, ~vidth 3/4 its length and latter 2 in eye 

horizontally. I'ostorbital width about I 1/4 in pul~il, other 

suborbitals all narrow. Hind preopercle edge slightly convex 

and inclined atlteriorly. 

Gill-opening extends forward to about illiddle of head or 

opposite I~ind edge of pupil. Gill-rakers about 2 + 6 short 

weak points, much shorter than longest filaments, about 1/4? 

their length. Gill-filaments 2 in eye horizontally, pseudo- 

b r a i ~ c l i i ~  2 I/Z. Teeth 2 ?, +?, ?, I~oolictl and with slight 

grinding-surfaces. 

Scales in lengthwise rows parallel \vith 1. l., nlostly uni- 

forin or all rather broatlly exposed, and thosc on chest slight- 

ly smaller. Pi-edoi-sal scales not crowded. I,. 1. con~l)lete, 

decurved nearly to lower third in greatest depth and ascends 

a little low at first along side of caudal peduncle. Tubes 

simple, extend well over exposures of scales or for first 3/4 

at least. 

Dorsal origin about inidway between front nostril and cau- 

tlal base, gratluatetl down froill first branchecl ray which 

longest, depressed fin reaching I 4/5 to caudal base. Anal 

origin behind last dorsal ray, graduated do\vn fro111 third 

simple ray which highest and deljressed fin reaching I ~ / z  

to caudal base. Caudal (damaged) apparently emarginate. 

l'ectoral reaches 3/4 to ventral origin, which opposite dor- 

sal origin, and ventral reaches anal. Vent close before anal. 
* 

Color in alcohol faded dull brownish generally, ' fins and 

under surface paler. Lower side of head and trunk with dull 

silvery tints. Iris with slaty tinge, otherwise wit11 silvery. 

Length 53 111m. 
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No. 2,055, A. N. S. P., cotype (type) of Albl t r~ lops  pllttrl- 

Ocoliis Cope. Prom Flint, a branch of the Saginaw, Michigan. 

E. L). Cope. Also Nos. 2,056 to 2,061, A. X. S. F., cotypes, 

1vit11 same data. 

Col~e's account differs froin the above as follows : head a 

little over 4 to base of tail ; greatest depth 4 2/3 ; anterior 

base of dorsal half way between base of caudal and end of 

muzzle; height of dorsal less thail half length from its ail- 

terior base to base of caudal; veiltrals extending 2/3 way to  

vent; scales 39 in lateral line; length 3 inches; a browiiish 

caudal spot. Most of the other examples, however, tllore or  

less agree. 

Notropis  corrzl~tzis cyanens (Cope) 

IJ~lpsilcpis corrczet~es cjrallezis Cope, Proc.  Acad. Nat. Sci. Phila., 1867, 
1). 160. DIolltrcul R I L I I ,  I ~ C C Z C ~ C C I I U T U  P O L I I ~  011 Lalic Szcpe~-ior. 

Noiropis  ~oruli t tes  C J I ~ ~ I L C C L S  Fowler, Proc. Acad. Nat. Sci. Phila., 1910, 
11. 284, PI. 18, fig. 32 (types). 

1-Iead 4 1/8; depth 3 2/5 ; D. 111, 7, I ; A. 111, 8, I ; P. I, 15 ; 

V. I, 7 ;  scales 38 in lateral line to caudal base and 3 more on 

latter; g scales abovc 1. l., 5 below to anal; 2s predorsal 

scales; head width 2 in its length; head depth I 1/4; snout 3 ; 

eye 4 4/5 ; i~~as i l l a ry  3 I/S ; ii~terorbital 3 ; pectoral I 2/5 ; 

ventral I 3/5 ; first branched dorsal ray I 1,/3 ; first branched 

anal ray 1 5/6; least depth of caudal ped~uncle 2 r /2;  lower 

caudal lobe I .  

Eody elongate, compressecl, deepest at depressed ventral 

till, profiles similarly conves, edges all coilvexly rounded, and 

trunk tapei-s rather conspicuo~~sly fro111 after dorsal 01-igiil. 

Caudal peduncle little loilg, compressed, least depth 2 1/4 its 

length. 



I [ ( a d  compressed, ratller deep, obtuse, upper profile illore 

~ ~ l t l i l ~ e d  thail lower or wit11 slight angle over front i~ostrils 

,mtl lower illoi-c i~lcliiled and eveilly convex. Sides of head 

flattened, not coilstricted below. Silout obtusely coilvex both 

in profile ; ~ n d  over surface, mitdtli b t ~ t  trifle grcatei- than its 

length. Eye small, r o u ~ ~ d e d ,  lligli, abotit first 2/5 in lei~gth 

of head. Mouth moderate, oblique, jaivs ilcxi-ly even or man- 

dll~le but slightly protrudiilg. Pi-emnxillai-ies little protruded 

clown. Maxillary narrow, coilcealed along its upper portiotl, 

reaches opposite hilid ilostril or not quite to front rim of eye. 

T,ips thitl. i\landible depressed, rather shallow, broad, and 

I-ami but little clevatecl inside moutl~. Jaw edges rather thin, 

tl-enchant and tough. 'I'ongue tllick, fleshy and little free. 

Kostl-11s togethcr on upper side of silout, posterior larger ant1 

cxl)o\cd in ci-csceilt, and anterior \vith well developed cutane- 

ous edgc, placed about last third in siiout leiigtl~. Intel-01-hital 

eveilly convex. I'rcorhital rather rouilded, its '~vidth 7/S its 

length. I'ostorbital ~vitlth I r/4 in eyc, other suborbitals hut 

little narrouiei-. Ili11d edge of preopt.1-clc ~lcarly sti-aigllt, in- 

clincd for~vard. 

Gill-ope~ling extends forward to middle of head, is t l in~t~s  

widtll I 4/5 in eye horizontally. Gill-rakers 2 + 9, slender 

fir111 points, longest about 7 in longest gill filaments. 1,ast 

nearly equal eye. Pseudobraiichi~ I r /2 in eye. Tectli 2,4 

- -1.2, hool,ed, each with well developecl grinding-surfaces. 

Scales very small, crowdecl ovrr predorsal region of bacli, 

also on breast. Preventral scales and postventral scales next 

in size, those on caudal peduncle, postdorsal and l~ostallal 
regions rather broadly exposed. Scales on costal region very 

narrowly iinbi-icated, those oil caudal base not much slllaller 

t11a11 others. Short pointed adnatc scale in ventral axil. I,. 1. 
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continuous, ascends to middle of caudal base a i d  descends 

to lowest 2/5 of greatest depth. Tubes simple, extend over 

first half to 3/4 of exposure of scale at least. Pectoral axil 

with deep pit. IIcad above, muzzle, including preorbital and 

sitlcs of mandible, ftu-nished with numerous small tubercles, 

though those on lnuzzle largest and most pronounced. 

Dorsal origin about midway between si~out tip and caudal 

base, first brailcl~cd ray longest with others graduated do1~11, 

aild depressed fill reacl~es 2/3 to caudal base. Anal origin - 

~vell behiild that oE last dorsal ray, first branched ray longest 

with others graduated down, edge of fill nearly straight and 

depscssed fill reaches I 3/4 to caudal base. Caudal well fork- 

ed, lobes pointed, about equal. Pectoral broad, expancled, 

I-eachcs 5 jG  to ventral origin, uppei-ll-~ost rays a little longer. 

Ventral inserted a little before dorsal origin, broadly expand- 

ed, edge roui~ded and fin reaches 7/S to anal. Vent close be- 

fore anal. 

Color in alcohol faded dull duslcy brown generally, sides 
and lower pal-t paler, scales 011 sides with dusky pocliets show- 
ing at their bases. Dorsal and caudal wit11 dusky rays, bases 
of fills paler. Opercles aiid flanlis witli brassy brown tinges. 
Other fins pale brownish basally, and largely duslcy on outer 
poi-tiotls witli narrow pale milky colored edges. Iris brassy 
gray. A darlc illedia~l stripe down back. 

Length 753 1111n. 

No. 3,950, A. N. S. P., cotype (type) of IYyflsi1cpi.s corn- 
iltlrs cynizcits Cope. Montreal Ruil, I<eeweena\v Point oil Lake 
.Sul~erior. Dr. J, H. Slack. Also Nos. 3,951 to 3,959, cotypes, 

same data. 

Cope gives the scales before the dorsal as 31 to 40 and as 
r o / ~  transversely; eye 4 r/z (evidently above example) ill 
head. 
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Notropis atlzcri?~oides Rafinesque 

Notropis  utlzeriicoides Fowler, Proc. Acad. Nat. Sci. Phila., 1910, p. 
zgc. PI. 20, fig. 47 (type of Albzlrrlclll~s jucz~lzls Cope). 

rl lbzlrl~z~s ~z~bel l z l s  Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 282 
Flint. 

Albz~r7~cl l z~s  juculz~s Cope, Trans. Amer. Pliilos. Soc. Ph~la.,  (2) 
XIII, 1866, p. 387. St. Joseph Klver. 

No. 2,577, A. N. S. I>., cotype of A. jnczrlzls Cope. St. Jos- 

eph River, and its tributary the Dowagiac; these streams de- 

bot~clz into the head of Lalte Michigall from the east. This 

ex;iml~le is 51 111111. long. Head con~pressed, flattened sides 

slightly converge below. Snout about broad as long. Moutli 

rather large. Mandible depressed, rami scarcely elevated in- 

side mouth, symphysis itlcluded within upper jaw. Interor- 

biial convex, about 3 in head. Gill-1-al<ers 2 + 5 short points, 

1/3 or less than filaments, latter about equal pupil. Pseudo- 

branchize trifle less than filatnents. Teeth 2,4-4,2, hooked, 

grinding-surfaces slight. Vent close before anal. Color it1 

alcohol faded dull brownish, fins paler, caudal base inediatlly 

with obscure brown spot. 

Notropis zlnq bratilis l y t l z r ~ r r ~ ~ s  (Jordan) 

Nofi-opis z~ltsbr-sltilis lytlzrz~1-z~s Fowler, 1. c., p. 282. Lansing. 

Hypsilepis diplc7?ain Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 279 
(al~ove esamples) . 

Hypsilcpis d i p l e i ~ ~ i u  Cope, 1. c., 1867, p. 662 (same). 

Two fro111 Lansing, E. D. Cope. 

Rlzinichthj~s atronnslrs (Rilitchill) 

Rhirziclzthys l z ~ n n t z ~ s  Copc, I. c., 1864, 11. 278 C ~ o s s r  Isle. 

Hybopsis storrria~izrs (Kirtland) 

Hybopsis storeritri~z~s Cope, 1. c., p. 279. Flint River at  Flushing, 
Genesee County. 
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PLATE 8 

Ccint iclz t lz~~s cyclotis Cope, I. c., p. 277 Giosse  I s l e ;  J i fa fe i fo id ,  
Oalilnlzd Coulrty; C l i ~ z t o ? ~  R i v e r  n r ~ d  Riz~c-e, Alnco~rzb Cozutiy. 

Cci*ntichthys s f i g ~ l ~ o t i c l l s  Cope. 1. c., p. 278. Af ichign?~ 

I-Iead 3 7/S; deptli 4 I /S ;  D. 111, 7, I ;  A. 111, G ,  I ; scales 40 

in lateral line to caudal base and 3 i~loi-e 011 latter; 7 scales 

above 1. l., 6 below; 21 pi-edorsal scales; head width 2 in its 

length; s~lout  2 4/5; eye 6 ;  liiasillary 6 ;  ii~tcrorbital 3 1/10; 

first bra~iched dorsal ray I r /2 ;  anal ray I 7/S; lcast depth 

caudal pedtmcle 2 1/3; upper caudal lobe I I/S; l'ectoral 

I 1/2 ; ventral r 3/5.  

Body cornpi-esscd, profiles alike, deepest at  dorsal origin. 
I Caudal pccluncle compressed, least depth 2 in its leilgth. I-Iead 

compl-essed, not especially coilvergelit above or  below. Snout 

surface conves, also profile long as broad, slightly protrudiiig 

beyond nia~~dible.  Eye trifle longer thaii deep, slightly before 

center in head length. Mouth large, low, liorizo~itally in- 

clined, broad. 1'1-emaxillaries proctractile downward. Alax- 

illary reaches little beyond hind nostril, not quite to eye. Jaws 

heavy, 1)owerful. Lips thick, fleshy. A t  lower maxillary end 

thi11 poi~lted barbel equal to pupil. Toilgue large, thicli, fleshy, 

adnate. Ma~idihle broad, del~rcsscd, rami scarcely elevated 

i~lsidc mouth. Nostrils togetl-~er, posteriol- little larger, with 

cutaneous cdgc forming flap over posterior onc. Interorbital 

hroaclly dcpressecl, slightly convex. Preorbital ovate, width 

3/4 its length, latter I 4/5 in snout. Other subol-hitals all 

narrow. Gill-ol)ening forward last 2/5 in head, isthmus ~vidth 

a T / S  in snout. Rakers 3 + 7 short blunt denticles, ends 

mostly pectinated, length 1/4 of filaments. Pseudobrancliize 
, , 

I;lrgc, 4/5 of filaments. latter equal cye. leeth  4-1, large, 



rather obsoletely hooked, several upper with slight griiidiilg- 

surfaces. Scales large, little snlaller on nledian predorsal and 

breast. L. 1. continuous, nlidway along side. Tubes simple, 

extending well over scales about first half of exposed length. 

Dorsal origin trifle nearer hind liostril than caudal base, fin 

reaches half way to latter. Anal origin little beliind dorsal 

base, fin I 3/4 to caudal base. Caudal emarginate, lobes 

pointed, similar. Pectoral 2/3 to ventral, latter inserted op- 

posite dorsal origin, fin 4/5 to anal, not to vent which is close 

before anal. 

Color in alcohol dull brownisl~, bacli a little darker than 

lower surface. Fins dull browiiisli, all niarked with sliglltly 

dar1;er shades of bi-ownisli on outer portions. Iris brassy. 

Length 165 mm. 

No. 2,113, A. N. S. P., cotype (type) of Ceraticlz~lzys cyc- 

lotis Cope. "Michigan". E. D. Cope. Also Nos. 2,113 to 

L , I  17, sailie data. 

Besides the above 13 examples fro111 Belle Isle, Detroit, 

fro111 C. liutter, and Grosse Isle froin E. 11. Cope. 

Col~esiz~s  p lz~~+~bcus  (Agassiz) 

PLATE 9 

Ccrzticlzthys pros t l~emiz~s  Cope, T ~ a n s .  Amer. Philos. Soc. Phila., ( 2 )  

5111. 1866, 11. 365. Morztreal River,  I<eezwec?cazu Poir~t ,  Lahe  Super-lev. 

Head 4 1/4; depth 4 I/S; D. 111, 7, I; A. 111, 7,  I; scales 57 
in lateral line to caudal base and 3 Illore on latter; I I  scales 

above 1. 1. and S below; 33 predorsal scales; head width I 3/4 

its length; snout 3 1/6; eye 3 7/S; niaxillary 3 1/3; iiiter- 

orbital 3 ; least depth of caudal peduncle 2 3/5 ; pectoral I 1/5 ; 
ventral I 1/2. 

Body elongate, compressed, deepest at dorsal origin, pro- 

files alike, edges convexly rounded. Caudal peduncle coin- 
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l)l-wsed, least depth 2 1/2 its leilgtl~. IHcad compressed, flat- 
teiled sides scarcely converging below, upper profile illclilled 

11101-c than lower, I-ather abi-uptly desce~ldi~lg in front so a~lgle 

forms obtllsely over nostrils. Stlout surface convex, also pro- 

tile leilgth its width. Eye large, rounded, high, a t  first 

2/5 in head. Mouth low, ilearly hoi-izoiltal. Jaws even. I're- 

rnasillaries proti-actile downward. Maxillai-y reaches eye 

front. Lil~stthin,  little fleshy. Sleilder barbel a t  maxillary 

cnd, about 2/3 ill l~tt l~il .  Tongue large, thicl\-, ad~late.  Man- 

dible depressed, rami slightly elevated inside mouth. 

l~ital tral~ezoidal, width 3/4 i ts length,  latter I 1/5 ill eye. 

Othcr su11orl)itals all narrow. Gill-opei~ing about midway in 

head, nearly forward to eye. Isthmus broadly depressed, 

~viclt l~ I 3/4 in eye. Gill-rakers 3 + 5 short weak denticles, 

 bout G in filaments, latter I 1/2 in eye. l'seudobranchix 2/3 

of iilaments. Teeth 2,4-4,2, sligl~tly hooked, without grintl- 

ing-surfaccs. Scales smaller, rather crowded on body an- 

teriorly, esl~ecially l)retlorsal, preventral and breast. L. 1. 
complete, first sliglltly dccurved till illidway along side. l'ubes 

siml)lc, well exposetl. Ilorsal origin inidway between front 

nostril and caudal base. Anal inserted well bellind dorsal 

I~ase. I'ectoral 2/3 to ventral, upper rays longest. Ventral 

ii~scrtcd about olq~osite dorsal, reaches 4/5 to anal. Vent 

close before anal. 

Color in alcohol 'dull brownish generally, below paler or 

1uo1-c 1,rassy. Dorsal, caudal and pectoral brownish, other 

fins l ~ n l e r  Iris pale brassy. 

J,cngth 146 Inin. (cal~dal damaged). 

No. 2.r52, A. N. S. P., cotypc (type) of Crvnticlzt1zy.s pros- 

thrll,icl.s Col)e. Montreal River, ICeeweena~v Point, Lake Su- 

llcl-ior. Dr. J. 11. Slack. 



Also Nos. 2,153 to 2,156, sailie data. Head 3 1/2 to 4 1/2; 

depth 4 to 4 3/4; D. I I 1, 7, I ; A. usually 11 I, 7, I ,  seldom I I I, 

6, I ; scales in lateral line to caudal base often 62 or 65, seldoill 

54, 56, 58, 63 or 64, and usually 3 illore 011 caudal base, rarely 

4 ;  usually 11 or ra scales above 1. l., seldoill 10; 7,  8 or g scales 

below 1. 1.; usually 34 lxedorsal scales, vary 28, 30, 32, 33, 35 

or 36; snout 3 1/5 to 3 r/a ill head ; eye 3 7/8 to 4 1/3 ; maxil- 

lary 2 3/4 to 3 1/3; interorbital 2 4/5 to 3 1/4; teeth usually 

2,4-4,2, rarely 1,4-4,1 or I+-4,2; length 54 to 140 ? 111111. 

Pln.tygobio gra.ci1i.s (Richardson) 

Hybsilrpis roritzLt~is (part)  Cope, Proc. Acad. Nat. Sci. Phila., 1864 
p. 279. Bruce, i\/lacoinb County (not of hfitchill). 

Head about 3 3/4 ? (caudal pedmlcle damaged) ; depth 

4 3/4 ? ;  scales 40 + ? ill lateral line; 6 scales above 1 I., 5 
below; 22 predorsal scales; head width I 4/5 in its length; 

snout 3 ; eye 6 1/2; maxillary 2 4/5 ; iilterorhital 2 1/4. 

Body elongate, comlxessed, back slightly elevated, and 

caudal peduilcle rather long. IIead broad as deep, sides not 

coilvergiiig below. Silout broad, depressed, length about 2 / 3  

its width. Eye small, lateral, hind edge sliglitly before mid- 

dle in head length. Mouth large, nearly horizontal, lower jaw 

included within upper and snout tip sligl~tly IX-otrudes. Max- 

illary barbel terminal, nearly as long as diaineter of pupil. 

Lilx rather firm. 'l'ongue broad, thick, adnate. Mandible 

shallow, rami little elevated inside mouth. Nostrils large, to- 

gether, close before eye, hind one crescentic. Prcorbital 

elongate cresceilt, loilg as I 1/2 eye diameters. Other subor- 

b i t a l~  all narrowr. Preopcrcle edge free. Iilterorbital broadly 

convey, depressed medianly. Gill-rakers 1 + 5 short weal; 

points. Gill-filamei~ts nearly long as eye. pseuclobi-anchire lit- 

tle smaller. Scales rather large, cycloid, all well exl~osed, 
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n~ostly of uniform size, or  smaller on median predorsal line 

and breast. L. 1. extends o~lly as far as last anal ray, slightly 

decurved at first, median. Tubes simple, about over first half 

of scale exposure. Asillary scaly flap of ventral 1/4 its length. 

Dorsal (damaged) elevated in front. Anal inserted just be- 

hind last dorsal ray tip when depressed. Pectoral trifle longer 

than head, reaches 7/8 to ventral. Latter inserted slightly be- 

hind dorsal origin, I 3/5 in head, and reaches vent which 
close before anal. 

Color in alcohol pale brownish on bacli, sides and under 

surface paler. Fins all pale. Iris brassy. 

Length I I I mm. (without caudal). 

Bruce, Maconlb County, E. D. Cope. 

Esox 7~cri1zicztlnt~is Fowler, Proc. Acad. Nat. Sci. Phila., 1916, p. 41 j 
(type of E s o r  cypho Cope). 

E s o x  c y p l ~ o  Cope, Proc. Acad. Nat. Sci. Phila., 1865, p. 78. Watel . -  
ford, Onklnlid C o ~ i i z f y .  

E s o x  porosz~s Cope, Tmm~s. Amer. Philos. Soc. Phila., (2) XIIT, 
1866, 11. 408 (011 above. cypho regarded inept). 

I-lead 2 7/8 ; depth 4 3/4; D. VII, 12 ; A. v, I I ; scales about 

r r d  in latcral series to caudal base; 27 scales from niiddle of 

back to ventral origin, and about saine between dorsal and 

anal origiils; about 7S scales before dorsal; head width 3 1/3 

in its length ; n~alidible r 2/3 ; snout 2 2/3 in head measured 

from upper jaw tip; eye 7 ;  lllaxillary 2 I j4; itlterorbital 5 I/S. 

Botly well compressed, back elevated and much broader 

than ventral rcgiol~, profile also lllore conves. Caudal ped- 
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uncle conlpressed, least depth trifle less than half its length. 

I-Iead well compressed, flattened sides approximated below. 

Snout broad, profile concave, width I 3/5 its length. Eye 
elevated, close to upper profile, slightly )before nliddle in 

head length. Mouth large, mandible well protruded. Maxil- 

lary reaches about first third in eye, not to center. Outer 

front upper teeth very small. Lateral mandibular teeth large, 

erect, well-spaced. Toizgue depressed, free at tip which 

slightly emarginate. Mandible shallow in front. Interor- 

bital slightly concave. Gill-rakers numerous nlinute denticles 

or asperities. Gill-filaments about I 2/3 in eye. Branchio- 

stegals 12. Scales smaller and Inore crowded on lower por- 

tion of abdomen between pectorals and ventrals. Scales in 

10 rows on cheek, little larger on opercles. L. 1. as about 43 
spaced notches or  gashes in course of scales fro111 shoulder 

to caudal base medianly. Dorsal origin little nearer ventral 

origin than caudal base, depressed fin I 2/5 to latter. Anal 

origin slightly before that of dorsal, fin similar. Caudal emar- 

ginate, small. Pectoral 3 1/5 in head, 2 1/3 to ventral. Last 

inserted nearer anal origin than that of pectoral, fin 3 in head 

and reaches I 2/3 to anal. Vent close before anal. 

Color in alcohol largely faded uniform brownish, under 

surface paler or whitish. Fins brownish. Iris brassy. 

Length 183 inm. (caudal tips damaged). 

No. 7, 681, A. N. S. P., cotype (type) of Esort- c y p l ~ o  Cope. 

Waterford, Oaliland Coutlty. (Prof.  Manly Miles) E .  D. 

Cope. 
Although "seve~al specimens" are mentioned by Cope, the 

above is the only one I have examined. 

Esox l u c k s  Linnzeus 

Esox lz~ciz~s Cope, Proc. Acad. Nat. Sci. Phila., 1865, p. 79. Lfichigan. 
Esos lz~cifcs Fowler, 1. c., 1916, 11. 41 j. ICeeweenaw Point. 
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Head 3 1/6; del~tli 5 1/2; D. ~ x ,  14; A. vr, 12; scalcs about 

105 aloilg course of lateral line to caudal base ; 13 scales above 

1. l., 12 below; about go predorsal scales; head width 3 7/8 in 

its length ; snout 2 1/3 in head ~llcasured fro111 upper jaw tip; 

eye S 1/2; illaxillai-y 2 I/S; interorbital 4 3/4. 

Body well compressed, also caudal peduncle. Head com- 

lxessed, wit11 flattened sides not approximatiilg below. Snout 

broadly depi-essed, profile concave, width about I 1/2 its 

lcngtl~. Eye high, about inidway ill center of head length. 

Lower jaw well protruded. Tongue depressed, rounded and 

free in front. Maxillary reaches about first third ill pupil. 

11lterorbital concavc, depressed medianly. Branchiostegals 

14. Scales sillaller along caudal base ailcl breast. Median 1. 1. 
of about 45 gashes oil hind edges of scales. Also 4 or niore 

siillilar parallel. irregular 1. lines ab'ove and below main 111edia11 

coursc, variously complete, i~lost prominent on side of abdo- 

111eil over ventral and on caudal peduncle. Dorsal iilserted 

slightly in advance of anal origin, fins alike. Caudal moder- 

ately emargii~ate. Pectoral 2 in head, I 2/3 to ve~lti-al. Lat- 

ter inserted little ~learer  anal t11a11 pectoral origin, fin 2 3./5 

ill head, or 1 3/4 to anal. Vent close befoi-e anal. 

Color in alcohol deep brownish oil bacli, u~ lder  surfaces 

1 Sides with about 8 letlgtl~wise rows of rather elongate 

leatlen-gray spots. Also sides of head spotted with leaden 

gray. Iris yellowish-brown. Fins all tinged with bl-o.vvi~ish, 

unpaired with deep brow~lish to dusky blotches 01- obscure 

strealis. 

Length 439 111111. 

ICecweenaw I'oiilt. Dr. J. 1-1. Slack. 

'l'lle head of a much larg-el- example ~vitll saint data shows : 
sllout a 1/3 in head illeasured f~-oru upper jaw tip; eye 9 ;  
tuaxillary 2 ;  interorbital 4 3/5. 



Esos  ~ t tasqz~ i i zo t~gy  Fowler, Proc. Acad. Nat. Sci. Phila., 1916, p. 
41 j. Saginaw Bay. 

ESOX ~zobiliov Cope, Proc. Acad. Nat. Sci. Phila., 1865, p. So (above 
examplc). 

Head 3 2,'s; depth 5 3/5; D. VII, 15; A. VI, 13, I ;  scales 

about 152 along course of lateral line to caudal base; 16 scales 

above 1. l., 16 below; 120 predorsal scales; head width 3 1/4 

its length; snout 2 1/6 in head measured from upper jaw tip; 

eye I I 1/4; maxillary 2 1/8; interorbital 5 1/3. 

Body, includi~lg caudal peduncle, well compressed. I-Iead 
compressed, flattened sides not approxi~nating below. Snout 
rather depressed, width about 2/3 its length. Eye high, mid- 

way in length measured from upper jaw tip. Lower jaw well 

protruded. Tongue depressed, free, and rdther obtuse in 

front, also slight notch n~edianly on front edge. Maxillary 

nearly reaches front pupil edge. Branchiostegals 18. Scales 

smaller on caudal base, scarcely so on breast. Median 1. 1. of 

about 60 gashes on hind edges of scales. Also 7 or more 

siinilar parallel irregular 1. lines below main median course, 

fewer above, val-iously complete, most prominent on abdotneil 

over ventral. Dorsal inserted slightly before anal origin, fins 

alike. Caudal well forked, lower lobe a little longer. Pectoral 

2 7/4 in head, half way to ventral. Latter inserted little 

nearer anal than pectoral origin, fin 2 1/4 in head and slightly 

over half way to anal. Vent close before anal. 

Color in alcohol brown on back, lomrer surfaces paler to 

whitish. Fins all with obscure darker cloudings. 

Length 675 niin. 

Saginaw Bay. E. D. Cope. This specime~i was in poor 

condition. 
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I have not located the Grosse Isle specinlen Cope lists sim- 

ply as Esox?,"d~icl~ he says is "not far from the E. affiwis 

( ?) of I-Iolbrook", but with "the brailchiostegal and fin radial 

forinula of fasciatus". Probably it was sinlply E. vc~.nticl~- 

latzts. 
UMBRIDA; 

U~?tbf -a  ligwi (Kirtland) 

Mclar~ura liwzi Cope, Proc. Acad. Nat. Sci. Phila., 1865, p. 78. Fliiit 
River, Grosse Isle and Oakland Coutlty. 

UrrcOra liwzi Fowler, Proc. Acad. Nat. Sci. Phila., 1916, p. 415 (Oak- 
land County tnaterial) . 

The few Oalclalld Coullty examples are in bad condition. 

F z ~ ~ ~ d z ( l z ~ s  diafihanus (Le Sueur) 

Ftiltdtllzrs ~~~ul t i fasc in tz i s  Cope, I .  c., p. 78. Frederick, hlacomb Coun- 
ty ; Grosse Isle, Oakland County. 

F Z L I Z ~ ~ L ~ U S  dia,bha~lzls ~r~eicorza Fowler, 1.  c., 11. 422 (Grosse Isle ma- 
terial). 

Eleven f roll1 Grosse Isle. 

F Z L I L ~ ~ L ~ ~ L S  ?~otat l ts  (Rafinesque) 

I:tr~ldt~lus lzotatus Fowler, 1. c., 11. 425 (type of F. ailrezls Cope) 

F~z~)tdz~ltcs azwezLs Cope, 1. c., p. 78, Grosse Isle. 

EIead 3 2 / 3  ; depth 4. 1/5 ; D. 11, 7 ; A. I, I I ; P. 11, 12; V. I, 

5 ; scales 35 in lllediall lateral series to caudal base and 3 more 

on latter; 11 scales between dorsal and anal ori$tls ; 25 scales 

before dorsal ; head width I 3/4 its length ; head depth I 4/5 ; 

sllout 3 1/3 in head measured fro111 upper jaw tip; eye 3 2 / 3 ;  

maxillary 3 j/5 ; interorbital 2. 

0 Proc. Acad. Nat. Sci. Phila., 1S65, 11. 79. 



Body fusiform. compressed, especially behind. Caudal 

petluncle well compressed, its least depth about 3/5 its length. 

broadly depressed above, its least depth about 3/5 its 

length. Head broadly depressed above, upper profile nearly 

straight fro111 snout tip to occiput, lower convex. Sides of 

head but slightly a l~proxin~ate  below. Snout depressed, up- 

per surface nearly level, length about 3/5 its width. Eye 
1-o~mcled, high, close to upper profile, and slightly anterior to 

ccntei- in lengtll of head. Mouth n~oderate, transverse, lateral 

cleft slight and little inclined. Pren~axillai-ies greatly pro- 

tractile. ;\ilaxillai-y not quite reaching opposite froilt eye 

cdge. Lips rather thin. Teeth simple, conic, in bands in 

jaws, and seine in outer row enlarged and sligl~tly curved. 

Upl~ei- and lower iililer buccal folds nloderately wide, entire. 

Tongue depressed, elongate, end rounded and free in front. 

Lower jaw robust, protruded slightly beyond upper, rather 

depressed. Nostrils simple, close above fi-ont edge of eye. 

L Iiild preopei-cle edge inclined slightly backward. 

Gill-opening csteilds forward slightly beyoild hind eye edge, 

not cluite to hind pupil edge. Gill-ralters 7, lanceolate, very 

short, firm, less than half of gill-filaments, which allout 2/3 

tliai~leter of eye. Isthmus ilarrowly constrictetl. 

Scales moderate, with concentric stsize, enlarged 011 top of 

head, and slualler on bi-east, prepectoral region and caudal 

bas?. Cheelc with 2 rows of scales. Lateral line obscure, com- 

plete, developed as single pore on each exposure of scale, fre- 

quently absent fro111 a scale of its course. 

Ilorsal origin at last third in space between froilt eye cdge 

and caudal base. Anal inserted well in advance of dorsal 

orig~n, or little nearer caudal base than pectoral origin. Cau- 

dal (damaged) apparently rounded. Pectoral n~oderately 
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high in del~th, or about midway in its insertion. Ventral in- 

serted- slightly nearer snout tip tlian caudal base, fin about 

3 /5  to anal origin. Vent close before anal. 

Color in alcohol largely dull utliforill bro\\~tlisl~, paler below. 

A dal-li 111-own band extends froill snout tip, through eye. along 

side to cnutlal base, and belo\v dorsal broader, also belo~v me- 

dian line of depth. Fins and uilder surface of head all pale 

browi~ish. Iris brownisl~. 

1,etlgth 50 m n ~ .  

No. 7.142, !\. N. S. T'., type of Frrrrti'lrl~ts nlrre1r.s Cope. De- 

troit Iiivel-, Grosse Isle. E. D. Cope. 

Lnbidesthrs sicc~t2rt.s (Cope) 

Chir.ostorrrn s i c c ~ t l ~ ~ t , ~  Cope, Proc.  Acad. Nat. Sci. Phila., 1865, p. 81. 
Giossc Islr .  Detroit River. 

, < l h e  type is apparently lost as it caililot now be found. 

Ericnlia i~rcoi~staizs (T<irtland) 

Gr~stcrostcr~s ilrco~rstnrrs Cope, 1. c., p. 81. Grosse Islc. 

Pollloxis spnl-oides (LacCpi.de) 

IIyp;r.isfills ~ ~ C X ~ I C ~ ~ ~ Z ~ I I Z L S  Cope, 1. c ,  p. 84. Saginaw Bay. 

This example as listed by Cope cannot be located in the 

collection. There is, however, one received from him labeled 

£1-om Lakc l-luron. 



Anzbloplites rrrpestris (Rafinesque) 

Aiizbloplitcs rz~pcstris Cope, 1. c., 11. 84. Algo~na [doubtless .\lgonac], 
St. Clair County; Long Lake; Flint Ri1.w. 

Anzbloplitcs rz~pestris Fowler, Proc. Acad. Nat. Sci., Phila., 1906, p. 
j13. Detroit, Michigan l Lake Superior. 

A number in the collection fro111 the localities mentioned 

in 1906. 
Clzlt.?iobuyttlts girlosirs (Cuvier) 

Clzeilob~,yttzbs gz~loszrs Cope, 1. c., p. 84. No locality gi\.en. 

Cltenobryttzbs i~tcla~zops Cope, 1. c. No locality. 

Lepovlis wzegnlotis (Rafinesque) 

Lepoiitis i~tegalotis Fowler, 1. c., p. 516 (cotypes of Lcpoinis p~ l ta s f c s  
Cope). Detroit, hIichigan. 

Lepoi?zis peltastes Cope, Proc. Amer. Philos. Soc. Phila., XI, 1870, 
pp. 453-4. H ~ r o t t  Rizrev, Michiga~z. 

Head 2 1/2; depth 2 ;  D. X, 10, I ;  A. 111, 10, I ;  P., 11, I I ;  

V. I, j ; scales 36 in lateral line to caudal base? 5 scales above 

1. 1. to spinous dorsal origin, and 12 below to spinous anal 

origin; head width 2 I/S in its length; head depth over front 

eye edge 2 ;  mandible 2 2/3; fourth dorsal spine 3 ;  fourth 

dorsal ray 2 1/3 ; third anal spine 2 j/6 ; third anal ray 2 1/3 ; 

upper caudal lobe I 2/3 ; least depth of caudal peduncle 2 1/3 ; 

pectoral length I 1/2; ventral I 3/4; snout 4 in head nleasured 

from upper jaw tip; eye 3 3/4; maxillary 3 ; interorbital 3 3/5. 

Body rather deep, compressed, and profiles similarly con- 

vex. Caudal peduncle compressed, least depth trifle less than 

its length and about I 1/3 its greatest depth. 

Head rather large, compressed, nlore or less broadly tri- 

angular in profile. Snout broad, short, conves. Eye rather 
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large, circular, its hind edge about midway in head. Preor- 

bital narrow, about equals 2/5 of orbit or a little less than 

horizontal diameter of pupil. Mouth steeply inclined, curved 

slightly in gape, and lower jaw projecting a little. bllaxillary 
reaches about opposite hind nostril, and its terminal expanded 

end about 2/5 of orbit. Lips rather thick and fleshy. Teeth 
line, sharp pointed, in bands, outer series slightly enlarged, 

especially in front of upper jaw. Patch of fine teeth on vo- 

mer. No teeth on l~alatines or tongue. Tongue rather thick, 

soinelvhat pointed and free. Each rainus of mandible ]yell 

elevated inside mouth. Nostrils separated, front one about 

midway in snout, hind one little larger and close to upper 

front orbital rim. Interorbital space broad, trifle wider than 

eye, more or less flattened. Suprascapula and edge of pre- 

opercle entire. Opercular flap large, about 3/4 of eye-di- 

ameter, and osseous portion not differentiated from cutaneous. 

Gill-opening extends forvrard about opposite front edge of 

orbit. Iialcers I, I + 6, IV, snlall tubercle-like rudiments, as- 

perous, and longest about 2/5 of longest filaments, which 

about equal terminal expansion of maxillary. Isthinus con- 

stricted. Pharyngeal teeth fine, pointed, of usual type in 

genus. 

Scales large, broadly exposed, finely ciliated, though those 

of head more or less entire. Cheek with 5 rows of scales, 

similar to occipital scales, and both smaller than opercular. 

Head otherwise nalted and iuore or less porous. Scales on 

chest small, also those along bases of vertical fins. Along 

spinous dorsal and anal bases they forin low scaly sheaths, 

though on soft portions of these fins they extend further out 

rvith tllose between rays becoming much smaller. Lateral line 

of sinlple tubes, more or less concurrent with upper profile, 
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extending a little high along side of caudal peduncle at first 

and not reaching on base of caudal fin. 

S ~ i n o u s  dorsal inserted i1luc11 nearer snout tip than base 

of last dorsal ray, edge of fin notched, spines graduated to 

fourth, af ter  which mostly subequal. Soft dorsal higher, in- 

serted nearly midway between pectoral origin and caudal 

base. Anal spines graduated to third, which longest, edge 

of fin notched, and its origin much nearer that of pectoral 

than caudal base. Soft anal like soft dorsal, inserted a little 

posteriorly. Caudal small, emarginate, so that rounded lobes 

distinct. Pectoral pointed, not quite reaching spinous atla1 

origin, and upper rays longest. Ventral inserted entirely be- 

hind pectoral base, or little before spinous dorsal origin, point- 

ed, not quite reaching spinous anal origin, spine scarcely trifle 

over half of space. Vent about first third of space between 

tip of ventral spine and spinous anal origin. 

Color in alcohol dull brown, darlter above, each scale also 

with slightly darker edges. Fins plain pale brownish, some- 

what obscurely mottled. Opercular flap blacltis11-brown with 

narrow white rim. Iris pale brownish. 

Length 95 mm. 

No. 12,978, A. N. S. P., cotype (type) of Lcfion%is ficltnstes 

Cope. I-Iuroil River. Prof. Alexander lYii~c1~ell. 

Also Nos. 12,978 to 12,981, A. 1V. S. P., cotypes, wit11 same 

data. These vary as follows: Head 2 1/3 to 2 4/5 ; depth 2 to 

2 1/8; D. I X  01. X, 11, I or 12, I ; A. 111, 9, I or 10, I ; scales 

31 to 36 in lateral line to caudal lbase; snout 4 to 4 1/2 in head, 

measured from upper jaw tip; eye 3 3/4 to 4 1/5. One es- 

anlple with dusky ventrals. 

Of the present species also one from Michigan obtained by 

Dr. Pitcher and three from Detroit? presented by Prof.  Co!)e. 
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Lepo~qzis i~zcisor (Valenciennes) 

Lcpoi~zis iilcisov Cope, Proc. Acad. Nat. Sci. Phila., 1865, p. 83. 
Waterforcl, Clinton River, Long Lake, Copenaconic Lalce, Grosse Isle, 
Strait's Lalce, Croolced Lake. 

Lefionzis palladus Fowler, Proc. Acad. Nat. Sci. Phila., 1906, p. 519. 
Detroit? 

Five Michigan. esamples. 

Eupo~jzotis gibbosus Fowler, 1. c., p. 520. i\lichigan. 

Poncotis nzaculatus Cope, 1. c. Waterford, Cli~lton River. Long Lake, 
Copenaconic Lake and Grosse Isle. 

Five Micliigan examples. 

Micvopten~s dolotitiez~ LacCpPde 

Micvoptci.us fasciatus Cope, 1. c. Swartz Creek, Sagina\v Bay and 
Clossc Isle. 

Micropterz~s snllizoides (LacCpPde) 

Microptcrus salirioides Fowler, 1. c. Michigatl. 

Microptcrt~s irigricaits Cope, 1. c. Orchard Lake, Strait's Lalce, Balcl 
Eagle Lake and Copeilacollic Lake. 

Three Michigan examples received from Cope. 

Stizostedio~a vitreu9l.t (Mitchill) 

Sfizostcdiort viti:cuin Foxvler, 1. c. Michigan. 

Slizostediu~if  a~zcvica~~rnirt Cope, 1. c., p. Sz. Saginaw Bay. 

One Michigan example received from Cope. 

Perca flwescens (Mitchill) 

Pcrca flavcsce~ls Cope. 1. c. Saginaw Bay 

Two young exainples were obtained at Pecluaming in Lake 

Superior, by MI-. Morgan Ilebard. These are the only Mich- 

igan esaiiiples I have examined. 
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Perci~za cupvodes (Iiafinesque) 

Perci~ca c n p ~ o d e s  Cope, 1. c. Grosse Islc. 

Hadropterz~s aspro (Jordan) 

C o t t o g u s t c ~  slzzhmardi (11011 Girard) Fowler, Proc. Acad. Nat. Sci. 
Phila., 1906, p. 521. Michigan. 

CI-ystallarin asfirella  on Jordan) Fowler, 1. c., p. 524. Grosse Isle. 

Head 3 2/5 to 3 3/4; depth 5 1/4 to 5 3/4; D. XI11 or 

XIV-11, 12 ; A. 11, 10 ; scales GO to 65 in 1. 1. to caudal base 

and 3 to 5 illore on latter; 7 or 8 scales above 1. l., 8 to 10 be- 

low; about 12 predorsal scales ; sllout 4 to 4 I/S in head; eye 

3 to 4 ;  l~laxillary 3 to 3 1/5 ; interorbital 5 to 6. 
Uody elongate and rather slender, compressed. Head mod- 

erate, compressed. Silout long as wide. Eye large, high. 

XIouth little incliiled. Maxillary reaches beyond front of 

eye but not quite to pupil. Teeth small, in bands in jaws and 

011 vainer and palatines, some slightly enlarged and curved. 

Jaws about even. I~lterorbital level. Gill-rakers I + 12, 

lanceolate, about 2 in filaments. Scales ctenoid, about uni- 

fornl. Middle line of belly tlalied, also breast, prepectoral and 

predorsal regions. L. 1. complete, midway along side. First 

dorsal inserted midway between sllout tip and soft dorsal ori- 

gin. Latter little nearer origin of spii~ous dorsal than caudal 

base. Anal origin little behind soft dorsal origin. Caudal 

convex behind. Pectoral I 1/4 in head, half way to anal. 

Ventral I 2/5 in head, and little over half way to anal. 

Color it1 alcohol faded brow~lish generally. Iildistitlct 

traces on median row of seven large dark blotches along 1. 1. 

Fins plain brownish barred with darker, and dark spot small- 

er than pupil at caudal base ~llediallly quite distinct. Lower 

surface paler than upper. 

Larger example 55 mm. 
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Two examples in poor preservation and long in alcohol. 

These were wrongly determined, as indicated above, as the 

young of widely different forms. A careful and detailed ex- 
a~llillation recently shows that they are evidently young of 

the present species. 

Ethcostonza blc~t~zioides Rafinesque 

H y o s f n m a  cynzatogran~nta Cope, Proc. Acad. Nat. Sci. Phila., 1865, 
p. 82. Grosse Isle. 

Boleoso~~za  ~zigrzl~qz (Rafinesque) 

Many examples fro111 Michigan, St. Joseph and Grosse Isle. 

Pccil ichthys ccrzilezrs (Stores) 

Pccil icht l iys  c a r ~ ~ l e z ~ s  Cope, 1. c., p. 82. Grosse Islc. 

Rtheostovta cc~.~z~lezrf iz  Fowler, I .  c., p. 525. Ann Arbor. 

Seven exaiuplcs f roll1 Ann Arbor. 

Pcciliclztlzys fiabella~is (Rafinesque) 

Cntorlotus flabcllatzts Cope, 1. c., p. 82. Grosse Isle. 

Gthcosto~i~ca flabcllnrc Fowlcr, 1. c. Grosse Isle. 

One fro111 Grosse Isle. 

S I:RRANID.I: 

Rocczls c1z1,ysops (Rafinesque) 

R o c c r ~ s  c h r y s o / ~ s  Cope, 1. c., 11. 83. Saginaw Bay. 

Cottus icfalops (Rafinesque) 

P o t c r ~ i ~ o c o f t z ~ s  nlvordii Copc, 1. c.. p. 81. Dexter, Wasl~tenaw County. 

U r o i ~ i d r a  spi lofn Copc. 1. c.. p. 82. Graizd Rapids,  olz the Grar~d  
Riorv ~ W I Z ~ C I I  flo?ws i ~ l f o  L n k c  Aficlr ignf~.  



University of Michigan 

1 Icad 3 ; depth (tlistortetl?) 3 7 / 8 ;  11. VIII, 17; A. 12 ; head 

width I 2/5 in its length; head depth at occiput r 4/5 ; lower 

jaw 2 ;  fifth dorsal ray a  1/6; fifth anal ray 2 1/4;  least depth 

of caudal peduncle 4 4 /; ; caudal I 1/4 ; l~ectoi-a1 I 1/6 ; ven- 

tral I 3 /3;  snout 3 3/4 in head nleasured fro111 upper jaw tip; 

eye 4 ;  inaxillary a  1/2; interorbital 2 in snout. 

Body elongate, rather depressed anteriorly, well compressed 

from vent bacli. Caudal peduncle 1-ather slender, its least 

depth twice its length. Head rather robust, depth about 7/5 

its width. Snout not especially depressed, lengtll about half 

its width at front edge of eyes. Eyes large, ratller close to- 

gether, l~incl edge near middle of head length. Iflout11 mod- 

erate, lower jaw slightly projecting. Narrow band of fine 

teeth in each jaw and row of small ones transversely on vo- 

iner, but none on palatines or  tongue. hlaxillary small, reach- 

es bacli opljosite nliddle of eye. Iilterorbital concave. I're- 

opercle with a spine nearly as long as pupil curvii1g up back- 

ward. Gill-rakel-s tubercular, only about 5, obsolete, on lower 

branch of first gill-arch. Branchiostegals 7. Sl<in largely 

smooth. L,. 1. high at  shoulder, slopes down till illetlian above 

anal, and front tubes sonlewhat enlarged. Mandible and pre- 

oljercle rather cavernous. Spinal dorsal begins close behind 

head, fin apparently low (damaged). Second dorsal begins 

slightly before anal origin, fills alike. Caudal al)l~arently trun- 

cate or slightly ro~mded behiild. Pectoral rays 13, all simple 

and lo\vermost a little stronger, reaches back nearly opposite 

vent. Veilti-ul iilserted about opposite base of lowerillost pec- 

toral ray, with one spine nild four rays which reach 2/3 to 

vent. Latter close before anal. 

Color in alcohol faded brownish, paler on belly and under 

surfaces. Back with obsolete scattered darliei- cloudi~lgs. 
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Traces of indistinct darli bars on dorsal and caudal. Iris pale 
slaty. 

Length 60 mm. 

NO. 11,061, A. N. S. P., cotype (type) of Uvn~tidea spiCota 

Cope* Grand Rapids. E. D. Cope. 

Also No. 11,061, same data. A snlaller example, and like 

the above both females gravid with ova and in poor preserva- 

tion. These speciillells agree with our other Michigan ma- 

terial, from Dexter in Washtenaw County, Grosse Isle, and 

Ailn Arbor, 5 in all. There seems little doubt to my mind 

that they are all identical, and for this reason I allow li. spi- 
lotn Cope as only a syi~onyill of the present species. Also 

obtained in Lalie Pequaming by Mr. Hebard. 




































































