
lTp to the present time, the crawfish fauna of western Pennsyl\'ania 

was Yery incornpletely known. .\ side from the -;canty records giH'n 

in the monographic works on American craw fishes hy Ilagen ( 111. Catal. 

Xfu s. 1--lan·ard, 3, 187o) and Faxon (:\rem. l\It1s. Tlananl, ro, 18~5), 
to which Faxon added a few other records (Proc. U. S . ..\fus., 20, 

r898 ) , we possess only a li st of the species of crawfishes of Allegheny 

county, puhlishecl by E. B. \\'illiamson {Ann. ('arnegic l\fus., r, 

1901, S-r3). l'nfortunately, this li st was founded upon entirely in
sufficient material, and, conse(lllently, later ir1\'estigations ha' e neces

sitated a number of changes and additions. 

Hagen, in r87o, mentions two species from the State of J>ennsyl

Yania, of which one ( Cunbants affinis) is said to be found also in the 

western part, at Pittsburgh ( pp. 6 r and roo, I. c.). This record, how

ever, has not been substantiated by subsequent investigations; Cam

/JarttJ aj}in/s being restricted to the eastern portion of the state. 

Faxon, in r885 ( l. c., p. 165), mentions four species from the 

state, of which tltra are also recorded from the we~tern part: Cam

ban!.\ f,arlcmi, Cam/lants dio.r:enes, and Cambcrnts rustiot.L The 

latter species is said to come from Pittsburgh (p. IIo), hut, as the 

writer has ascertained now, this species is not found at Pittsburgh, and 

has not been found in any other part of the state, although it l1as 

been carefully searched for. Thus, the number of species actually 

known up to that date (d~85) is only lh•o, namely: Caml,crnts bar

toni and Camhams diogent'.L 1 n r 898 ( 1. c., p. 62 5) Fa \On added a 

tltirt! species: Cambants of,sotntJ·, from \Vestmoreland county. 

Williamson, in 1901 (1. c.), gave the fol lowing Ji<'t' species from 

Allegheny county: Caml,ants f,artoni (and Yar. rolwslus), Cc1111barus 
rl/cJgellc.r , Cun/lant.\ rlu/lius, Caml,auts jnljJinc;uus, Cirmbants ntsli

ms. Clo~er examination of the material preserved in the Carnegie 

Mu:-,eum, that sen·ed as a basis for \Yilliamson's paper, and its com

parison with additional material, reveals the fact that only two of these 

species \\"ere correctly identitied ( Cambarus bartom· and Camha1 us di

ogmes ), while C. t!uhius turns out to be a new species, and C. propin-
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qtttts and niJ'Iims arc really identical, bdonging to one and the same 
species, which, however, is not to be c ailed by either name, but is 
Ccwt!'<lr/1} (J/Jsmr!ls. Consequently, \\'illiamson's list of the crawfishes 

of .\lkgheny county really comprises only four species: Cambar11s 

btrrtoni, ( ~tmf,arus t!iogenes, Cam/Jarus 11('7'a spccit•s ( 11/0lltJIIKaln;s;~r), 

C1mbants obsCttrlls, and these four species are all that were known from 
\\'estern Pennsylvania up to the present t'me. 

E\.tendecl collecting excursions undertaken by the present "riter 
during the summer of 1904- ha' e confirmed the presence of these four 

species in this region (or part of it), and ha\e added two more species : 
Cambanrs Jrof/nrJ!ttts, from Erie anu Crawford counties, and Cllmba
rlls ((lrol/ntfl', from \\'estmoreland, Fayette, aiHl Somerset counties. 

In studying the crawfishes of this region it was the special ol>ject of 
the writer to ascertain the exact boundaries of the distribution of each 

species, and, if possible, to correlate these boundaries with physical 
features of the country. The results obtained, although not yet com

plete in every respect, have proved to ue highly interesting and apt 

to throw l ight upon the postglacial immigration of the freshwater 
fauna into this part of the state. At the same time, numerou:- obser

' ations on ecology, habits, and life-history of the different species have 
been made, ·which shall be set forth in a larger paper comprising the 

crawfish fauna of the whole state, since, at present, they are too frag
mentary to be presented. 

The present paper is to be regarded only as a preliminary account 
of the work done in the western portion of the state. This portion is 

sharply separated in its fauna from the central and eastern portions and 
comprises, generally speaking, the urainage of the Ohio River ( Ohio, 

l\Ionongahcla, ;\llegheny), and conse1 1Uently belongs to the :\[issis
sip]'i system. Only the northwestern corner of the state ( l)arts of Erie 
and Crawfonl counties) does not belong here, draining into Lake Erie 

(St. La\\'Jence system), but it is included on account of its geographic 
situation, and the remarkable faunal conditions presented by it. Thus 

we may say that western Pennsylvania, as understood in the following 
pages, means that part of Pennsyh'ania that lies west of the divide 
between the waters that run to the Atlantic ocean (Delaware, Susque

hanna and Potomac). ::l.nd the waters that drain through the ( >hio to 
the :\Iississippi and the Gulf of l\feJ~.ico. This dividing line runs, 

roughly speaking, through Potter, l\IcKcan, Elk, Clearfield, Indiana, 
and Cambria counties, anrl thence along the main chain of the .-\lle-
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gheny l\Iountains between Cambria and SonH:;rsct counties in the west, 

and Blair and ned(ord counties in the east. 

\\'ithin the rL'gion thus defined "·e ha' e the following six spe,· ics of 
Caml'tlrtts: ( 1) (~llllhtll/1.1 /JtTrlu11/ (F.), ( 2) ('aml1cll'lf.f (tlr(llillllf Er., 

(3) Cambanu li!OIII'II,~'"a!ots/s 110\. spec., (4) Cam11£TI"ll .. > dit~:.;t'llt':l (;ir., 

( 5) Crml•ar111 /'J"tJflll!Jifl/.1' (; ir., ( G 1 Crml~tli"IIS oh·otnts Ilag. 

\\"ith the C\.Ception of Cnn/1ants llltll/tJilKcT!ot.lis, all thc:-c SJ't.C ies 

:.1 re rather we 11 l-t10w n, a 1 though two of them ( C. or rt>lintt.r and o/Jfot ntJ) 

were con:-.idercd .. 1'> quite rare. To facilitate the identification of these 

species, the follo" ing ke~ is offered. 

f. ~pccics belonging to the third group uf the genus (type: C. harlmi). I --chi urn 

(third Sl'gment) ul third pair of lL·gs of male hooked. First l'air of ahlo111i1<al 

:1ppencbge-;; of male tenninaie<l l1y two thick, <;trongly r~cm,·cd tel'lh. In all 
l'erm<;~ h ani a ,-pccie,- tlw rostrum has no lateral spines. and the lateral p;Ht~ of 

the car:-~pace, behind tbe ccn·ical furrow, possess generally n•• spine:' (with <•C'

ca;;ional c::-.ception" in C. barloni robtt~lus ) . 

A . . \reola wide. l·urm of caral'ace depre~sed. Color (in life) hrowni:·-lt or 

greenish oJi,·e. (\fountain ],rook species.) 

B . • \reo! a narruw or r,J,litc:rated. Fmm c,f carap:tcc cumpressecl. 

species ) 
I. ,\reola narrow. Color in life rematl,ably bright, of Linls unu'-'ual nmong 

crawfishes. J\htlomen distinctly shorter than carapace. 
'7. Color bright red ( rhidly so nn cbeb: ancl anterior part nf carapace j. Ro;;-

trum l•roacl and ~h01L (:\Iountain species.) r·. C\ROII:'-:1 ' ...;. 

I•. ('.,]or l•right hlm: (chiefly S<>on cheb! and ankrior part of carapace). Rns-

lrum narrower, ~hort. ( llill species.) C. :'I!• I:":< I;\<~ \LF:-: . ..;Is. 

2 Areola obliterated in the middle. CLilor of the usual tinb in rr:lwfi,hes: 

greeni"'h or brownish oli,·e. ,\bdnmen ahout as long as the carap:H:e. 

Rostrum r:llher lnng and narrn\\". (Bottom Janel species.) 
C. ll!IJc;J :->E:>. 

IT. ~peeics 1Je1Pnging w the fourth group of the genus (type: C. ~~(fin i f ). Ischium 
nf third pair of leg:; of male honked. First pair of abdomir1:1l appendage~ nf 

male terminated by lwu :;lender, ... tyliform, nearly straight teeth. In the 

Penn:-.ylvanian -;peries, the rostrum has a lateral ~pine on each side, the carapace 

Ita:; a :;pine on each side beh11H.l the cenical furrow, an<l the nreob is wide. 

Color green nr hmwui..,h olin•, with a n:ddish spot on each sick of the anterior 

margin of cnrapn.cc, below e~ e. ( Ri,·er and lake species.) 

A. Rostrum with median keel. First pair of abdominal appendage~ of male at 

h:be of termi11al teeth \\·ithout prominent angle. 

flat. 

Annu Ius ,·entralis of Jema le 

C. I'ROT'T:-:•.HTS. 

fl. Rostrum without median keel. First pair of abdominal appendages nf male 

al base uf terminal teeth with a distinct, prominent angle on the anterior 

margin. 1\nnulus of female with two tubercles in anterior part. 

C. OB~C t 'l{l' S. 



0 

Rr\L\RKS O:-\ ·1 111~s J SI'ECJE~ \'\ll R1 coR 11s oF' THEIR R \'\c,r:. 

1 ('\\11:\Rl s ll.\RTIJ:-\1 (Fabriciu<i). The Common or Barton's 
Cra ,,. fi..,h. 

This well-known ~pel 1es (for detailed desniption see Hagen, tSjo, 

po i5) is ea:-.il) rc<ogn1zed b) the <hara<tcrs gi,·en in the key. _\side 
from tht! group-e haraC'tcrs (form of male organ->), the broad rostrum 
without lateral teeth, and the wide areola di:-.tinguish it from any other 
spec ics of western Pennsylvania. 

Tt is found, as \\ Jlliamson stales, in springs and smaller brooks, 
r:1rely in larger streams. llere it scoops out shallow holes under 
stones, and 'ery often makes quite deep burrows. piling up the mud, 
sand. or graYel at the entrance in more or less regular piles, often 
assumtng the -.;hape of "chimneys." \\'here' er there are fa, arable 
localities in our region, thi" <>pecie..., is found , a.:; it seems to be pre-.ent 
all O\'er the state. The older records mention C. /Jar/(11/i only from a 
few places in western Pcnnsyh·ania: Foxhurg, Clarion county (C i rard); 
1\TcKean county (Faxon, 1SS5): \Vestmorclancl county ( Faxon, 1898) . 
Williamson records it <l'i cornmon in .\lleghcny county. :\(cording 
to the collections in the Carnegie .:\fuscum (made by E. B. \\'illiam
son, l>r. n. A. :\tkinson. and the \niter), it IS found in the following 
< ount1es: Greene, Fayette, ~omer<;et, \\'ashington, Rea,·er, Allegheny, 
Westmoreland. Hutlcr. Clarion, ~len er, Cr~m ford, Erie, .:\IcKeano 
Potter. According to material presence! in the collections of the 
1\cademy of Natural ~cienc~es, Philadelphia, it is also found in \\'arrcn 
county. This renders it a certainty that it is to he looked for every
where in the western part of the state. In Erie county, the typical 
C ;,arlc'lli is not \CJ)" abundant, although present, and is largely re
placed by the ,·aricty rol,uslus. (Sec belo" o) 

In the larger ri,·ers this species is lacking, or found only occasion
ally, a11ll the writer has ohscn·ed that in large ri,·ers it is found chiefly, 
where there are springs along the hanks. These springs contain, in 
sulnlner, generally much cooler water, and it is in this cooler water 
where C. bar/om· is found, this species apparently disliking the warmer 
\\.lter of the large streams. In the .\lleghcny and Ohio Ri,·ers, below 
Butler Junction in the northeastern corner of .\llegheny county, it 
is C\.<.ecdingly rare. only stragglers occurring there. In the upper 
\ oughiogheny and ( ·asselman Rivers, aho,·e Indian Creek in Fayette 
c.ounty, this species is found regularly, although not very plentiful, 
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and 1t is, in this region, the only spet ies that inha!Jits the ri\'crs, C. 
t'l's"tll'/11·, the typit ·al ri\'cr species, being ab~enl here. 

Ctnlll'tTI'II.I' l'cTiloni gnes far up into the mountains: the highest 

elc\ ation at which it '''<IS collctted is at ~and Patch, '-'omerset county, 

about 2,300 feet a\H)\' C sea lc'el; here it ''as abundant in little moun

tain streams a!Jo,•c the \\'l'Stcrn entrance of the Il ,\: < >. R. R. tunnel. 

lh~::. species attain!--, in the southwe..,tcrn section of the state, a con

siderable s1ze. Hagen ( 1 X7o) gi,·es 3· G in . = 'J I mm. as maximum 

size: au onling to the" nter's obsenations, specimens from eastern 

Penns) hania rarely grow beyond Go mm. (l.1rgest male in Carnegie 

i\fuseum. from ncar \'alley Forge, ('hester county, ur.s mm.; largest 

female. from \\ is ... ahickon, Philadelphia county, U.f mm. ) . while in 

western Pennsyh.mia much larger specimens are not rarely met with; 

the largest male of the tirst form in the Carnegie :\fuscum collections 

is from :'\orth Ycrsaillcs township. Allegheny county (opposite 

~tcwart, \\'estmon.:lan<l count) I . and measure-; ~3· 5 mm.: the large::;t 

female i:-. from 1-lill, \restmoreland countv (opposite Ln:chiJttrg, 

.\rmstrong county), and measures 89 mm. ( .\ male of the ftr~t form 

from <'heat Ri' er. \re'it \ irginia, is 92 mm.) 

The color of C. l'tll/cJJ/1 is more or lcs~ l1rownish oli\'e, in \'oung-. ~ 

SJ>t'<' imen:-; often rather greenish, in old one..; fn:quently with coppery 

or bronze hue. The ~hade of color is quite \'ari:J.lllc, but generally 

it is more l>rowni:-.h than in other SJ,ecies. Rarely there are indi,·id

uals o( a blui:-.h hue. hut this l>lue is ne,·cr bright and brilliant (as in 

C. 11/tlll!l liJ.:aloJJiJ) but rather dull, like blue slate or clay. < >ften the 

shell is rendered more or less l1lat kish by the deposit of a mud incrusta 

tion upon it. 

Ia. C\:\11:\Rl ' .;; B.\Rf<J~I R•lBL':'TlJS (<;iranl) . 

. \..; has been done hy most writers. J regard this form as a ,·aricty oi 
C. btrrtoni. It di trers chietly in the shape of the ro~trum. which is 

more..: elongate and narrower than in the typical form. Hagen, who 

mentions this form ns a good species, gi\es the following additional 

chnracters: the large chela has a distinct impression near the outer 

margin of the hand, both n!Jo,·e and below; the inner margin of the 

hand ha;:; a rloul>le row of tubercles; and the carapace has a spt ne on 

each sid~ behind the cer\'ical furrow. Thc~e characters, ho"e,·er, 

are not alway~ distitH' tly de,·eloped, and, among the specimens from 

.\llegheny county, the lateral spine is generally wanting, although we 



possess a few in which it is present. In specimens from Erie and 

:\[c Kean counties, this spine is found more frequently, but not ahYays. 
'1 he impressions of the hand, and the double row of tubercles of its 

inner margin are often Yery indistinct, and < hiefly so in young speci
mens. so that it is sometimes hanl to tell whether a partirular indi,·idual 

belongs to this variety or not, since also the sl1ape of the rostrum 
shows transitions to the typi< al form, and Yery young i ndi,·iduals of 

the latter generally ha,·e a more elongate roc:;trum. ::\evertheles:;. old 
and full-grown c'amples of this ,·ariety are easily rerogni;ed. 

This form was first reported from wester11 Pennsyhania hy \\'illiam
son, who says that a few specimens of it ha' e been taken in Squaw 

Run, near .\ spinwall, Allegheny county. "·\dditiona] material 111 the 
Carnegie l\lnseum collected lly nr. n .. \ .. \ tkinson comes from Pine 

Creek, below Bakerstown Station ano from Chartiers Creek. Carnegie, 

Allegheny county. The writer has collected this ,·ariety in ~quaw 
Run, ancl further in ~fcKean county. in the .\llegheny Ri,·er near 
Larabee, and in French Creek at \Jnion City. I:rie county. lie has 

found it abundantly in Erie and Crawford counties in the drainage of 
Lake Eric: at Conneautville Station, Crawford county, in a small tribu

tary of Conneaut Creek; in Temple and Conneaut Creeks near Albion, 
Erie county: in Elk Creek near Cirard, Erie county: in \\'alnut 

Creek at Swanville, Erie county. There arc a hrge number of speci
mens in the Philadelphia Academy collections from a tributary of the 

Allegheny River near Port .\llegheny, McKean county. 
In Allegheny and Crawford counties this Yariety was found with 

the typical form, and was comparatively rare. The specitnens from 
Port Allegheny in the Philadelphia Academy were associated with a 

much smaller number of typical C. harlo11i. At Larabee. the 'niter 
found only this form in the Allegheny Ri\·er (associated with C. 

ob.rmms), but the typical form was abundant in small streams. In 
Eric county in French Creek, as well as in the lake drainage, this 
variety prevails, the typical C. bar/(}llt being \'ery rare there in the 

larger creeks, but the latter may he more abundant in small streams, 

which have not been examined. T n Erie county it was always associated 

with either C. propinquus or C. o!1smrus . According to \Yilliamson, 
this form is generally found in that part of the streams where C. /tar

lolli and propinqtttts (correctly obsmnts) come together, and this is 
quite right. However, there are many streams where this va riety is 
not found at all, and the writer has never seen it in the southwestern 



''<)" . ) . , ' 

section of the state (Washington, Greene, \\'e~tmoreland, Fayette, and 

Somerset counlics). 

C. bar!cJ/1/ ro!'u1·tu.l' attains a \'ery large si1c, e\·en larg-er than the 

· typical form. The largc-;t male of the first form i:, from .\l11ion, Erie 

county: 94- mm.: a male of the second form from the same place is 

95 mm. The largest female is from Squaw Run, .\llegheny <'Ottnty, 

and measure:-. 9-1 mn1. Ibgcn gives 3· 2 in.= Sr mm., and Faxon 

86 !11111. 

2. C\:'111:\RU::; L' \R<>Ll'\t·s Erid1son. The Red Crawtish. 

.\s Hay (Proc. 

pointed out. C. 
Fa...:on. 

Bioi. Soc. \\'ashington, 15, I<J02, p. 38 ) has 

t'clro!in!IJ Erichsen is identical with C. t!11htt.1 

This species is easily recognized in the field l>y its < olor. It is 

of a vi,·id red. Lhiefly so on the anterior part of the car:-tpace and on 

the chehc, the color being hardly subject to any variation, except that 

it is more brilliant in newh molted individuals. But even in old . 
shells, the bright brick-red of the anterior part of the body is \·err 

striking. The sides and abdomen possess often a more or less ln·ownish 

(leather-brown) tint, and frequently old shells are covered by a black 

or brown coat of dirt, but even then the chelre and parts of the cara

pace remain clean and red. 

The morpl1ological characters of this species ha,·e been well ]Jrought 

out by Fa'wn (r88s, as C. t!uhtts). The compressed shape of the 

carapace is ~imilar to Llle follo,Ying species, \\'bile in the wide rostrum 

it resembles C. /Jartom·. In the shape and the armature of the chel<e, 

aside from the shape of the rostrum. are found the chief ditTerences from 

C. molloll,{clkllsij·: in C. rar(ll/nus the outer margin of the hand is ser

rated, this serration being produced by a series of pits ( punctations) 

forming a regular longitudinal row along this margin. The carpopo

dite of the chela has a single strong spine on the inner side, all other 

spines on this <>ide being absent. Lower side of rneropodite of the 

chelipeds armed with two rows of spines, the inuer ro''' being longer 

consisting of about 6 spines, the outer one being shorter, and consist

ing of only 3 or 4- spines. 

There is some' ariation in the shape of the rostrum. Pennsyh·ania 

(and ~[aryland) specimens never have the rostrum as wide as in 

Faxon's figure 

verge a little. 

(1. c., pl. 4, fig. 3), and generally the margins con

But there are specimens in which they are "subpara)-
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lcl,' ' as Faxon slates. The lateral corners of the 111argins, where they 

pass into the short, triangular acumen, are generally quite sharp. 
The type-locality of this species is Tiger Hall Farm, Greenville, 

Creen <.ounty, South Carolina (C. t·aro!inu.r Er., see Faxon, r88s, 
pp. 9 and 56). The type of Faxon's C. d11bius is from Cranberry 
Summit ( <alled now Terra Alta ) , Preston county, \Yest Yirginia, on 

the divitle between the upper Youghiogheny and Cheat Rivers. Ad
ditional localities, recordco previously, are: Pennington Gap, Lee 

county, Yirginia; Cumberland Gap, Claiborne county. Tennessee 
( Faxon, r 88 5) ~ ''among the Cherokees,'' Indian Territory (Faxon, 

l'roc. LT . ~. ~fus., IJ, r89o, p. 62-t), and Hay says that it is found in 
southwestern \Vest Virginia. I ha\·e collected this species, outside of 

the state of Pennsylvania, at Selbysport, Garrett county, :.\faryland 
(Youghiogheny valley). In Pennsylvania, it has never been found 

l>efore, but is quite abundant in the mountain region between Chest
nut Ridge and the main chain oftbe Allegheny :\fountains, in Somerset, 
Fayette, and the southern extremity of \\'estmoreland county. Special 

localities are the follo"'ing: Sornerset county: Rockwood, at about 

I ,9oo feet elevation; 1Ieyersdale, about 2,ooo feet; Listie, 1,9oo-

2,ooo feet; Fayette county: Dunbar, abundant on Chestnut Ridge 
at 1, 2 6o feet e levation; stragglers associated with C. dz'oxmes at 

I ,o7o feet ele\·ation; Indian Creek, r ,9oo feet; Ohiopyle, in Rainier 
Park, 1,250 feet. In \Yestmorelanrl county, I found this species 

only in the southern extremity, in the region of the headwaters of 
Indian Creek at Jones l\Iills, about 2,ooo feet ele\·ation. 

Thus it appears tbat this is a true mountain species, being found 
generally at an al titude from r ,2oo to 2,ooo feet abo\·e sea le\·el (in 

Pennsylvania). The Chestnut Ridge forms its boundary toward the 
northwest, the Allegheny Mountains toward the southeast. It belongs 

chiefly to the drainage of the upper Youghiogheny and Casselman 
Rivers, but at Listie, Somerset county, it has crossed the trans\·ersal 

divide in the longitudinal valley between the Laurel Hill and Allegbeny 
l\Iountains, and is found in the headwater region of Stony Creek that 
runs to the Conemaugh. How far it extends north here is unknown, 

but it is surely not present in the neighborhood of Cresson, Cambria 

county. 
The new locali ty at Selbysport, Maryland, connects the Pennsyl

vania range with the t ype-loca lity of C. dubius in Preston county, 

\Vest Virginia. 



Ccnn/Jt7nts t'<TnJ/tlllt-' is, as has been first reported Ly Faxon, a bur

rowing spcries, and makes holes in swampy and spriugy ground on the 

mountains. Fa,·orite localities are swampy meado""s on the top of 

the hills or on the hillsides, often apparently dry at the surface, but 

containing at the depth of one ro two feet a supply of fresh spring 

water, generally with a substratum of stiff clay. The holes of this 

species are very comple-.:, having ,·ery often several openings, each of 

\\'hich is crowned by a more or less regular "mud-chimney." .\t 
Ohiopyle, I ha,·e dug them out of holes, two or three feet deep, the 

holes forming. at this depth, a very intricate system of caverns and 

tunnels, branching off more or less horizontally in various directions. 

In certain parts of Somerset county, and in Garrett county, Maryland, 

this species is a real pest, seriously interfering with fanning on ac

count of its bmrows and mud chimneys. 

Faxon gi,·es 61 mm. as the maximum size for this species. I haYe a 

male of the first form from Dunuar, Fayette county, which is 63.5 

mm. long, and a female from Ohiopyle, Fayette county, which meas

ures 8o mm. There is no doubt that adult males also attain a similar 

size, but it is hard to take them on account of the depth to \\'hich the 

holes of old individuals go down. 

3· C..\},JBARFS ~wxo~I;ALE::-.J"srs species nova. The Blue Crawtish. 

Dt'ap:nosis.- A species belonging to the third group (C. /Jarto11i), 
being most closely allied to C. t"aro!t"nus, but eli ffering in the following 

characters : 

r. Rostrum narrower, a little \'ariable in shape, but generally "·ith 

margins more com·ergent, nnd the lateral angle at the base of the 

acumen less well cteflned. 

2. Armature of cheL:e different. Outer margin of hand not ser
rated, being swollen and evenly rounded, the pits (punctuations) 

ne,·er forming a regular longitudinal row on the edge. Carpopodite 

with more than one spine on the inner side. Generally, one spine is 

the largest (the one corresponding to the spine of C. tcrro!inus), but 

there are always several other small spines or spine-like tubercles. 

Lower side of meropodite only on the inner edge with a row of spines, 

the outer edge is smooth, with a single tubercle at its distal end. 

3· Color blue. Tt is most brilliant on the anterior part of the cara

pace and on the chelre, being of a deep ultramarine hue, shading to 

sky-blue on the sides. Distal part of the fingers of chelre orange or 
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reddish-l11·own. ::\Iargins of rostrum generally purple. Tubercles of 
chelre whi Lish or reddish. 

Dtstriftian. -Carapace compressed. Abdomen shorter than cara
pace. Rostrum short, not very wide, triangular, margins COIH'ergent, 
suddenly contracted to the triangular, short acumen ; lateral angles at 

base of acumen not sharp, more or less rounded. 1Jpper surface of 
rostrum slightly concave. Postorbital ridges short, often indistinct, 

without spines. 1\o lateral spines on carapace, but sides slightly 
granulated. Areola narrow, with one or two irregular rows of dots. 

Suborbital angle indistinct, rounded. Anterior part of epistoma sub
quadrangular. ~\.nterior segment of telson with one spine on each 

side. Antenn::e shorter than body, scale small. Large chela O\·ate, 
surface punctate. Inner margin of hand serrated by a single row of 

tubercles. Outer margin rounded and entire, without any serrations. 
Fingers conical, slightly down-curved, gaping at hase, with teeth at 

their cutting ectges. Outer margin of movable finger with deep pits, 
but without tubercles. Carpopodite witl1 a strong spine on the inner 
margin, and a smaller spine proximally of it, rmcl further, there are 

two or three more spine-like tubercles on the lower inner side. l\lero
podite \\'ith the superior border almost smooth, only with one or two 

indistinct distal tubercles. Lower side with a row of spines on inner 
edge, ot1ter edge smooth, with one single distal tubercle. Hooks on 

third pair of legs of male; shape of male copulatory organs of the type 
of the third group. Color always with more or less brilliant blue, 

tubercles of chel::e whitish or reddish, finger tips reddish or orange. 
J .argest male of the first form, from Gorclons Valley, Edgewoocl Park, 

Allegheny county, 67 mm.; largest female from same locality, 76 mm. 
(Another female from :Monaca, Reaver county, has the same size. ) 

The above characters are constant. The blue color is Yery strik

ing, and is always present on the anterior part of the body. Pos
terior part of carapace and abdomen sometimes of a purplish hue, and 

very often there is a blackish or brownish mud deposit on old shells. 
Shape of rostrum Yery variable, hut always narrower than in C. tar(J

!illus, and \\'ith more con"ergent margins. The armature of the chelre 
varies slightly with respect to the number of spine-like tubercles of 
the carpopoclite, but the spines are always more numerous than in C. 
car(J/inu s. 

This species is geographically entirely isolated from C. caro!i11us, 
and never found associated with it. The boundary between them is 
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fonn~d by the northwestern slope of the Chestnut Ridg-e, and C. 
11/0IItJII(ct!ml'i.l' is found distributed on the hills lyin.~ on the \\'e"t and 

northwest of this ridge. The range of this spe< tes comprise.., the 
notlh,\eslern part of Fayl'lle county, \\'ashinglon county ancl p.ut.;; of 
\\·estmoreland. \ llegheny and ge;l\'er counties. It has not yet IJeen 
found in (;reenc county, lntt is undoubtedly also present there. In 
lkan:r and .\lkgheny <'1>unties. the \'alley of the large ri\~r!,, < >l11o 
and \lk:gheny .. 1pparently ronw; the northern lH.>undary oi this spe
cie-.: tn 1~1ct, it has l>~en found north of these ri,·cr.;; only ::tt a single 
lo< ality near Squaw Run, \llegheny county (by I lr. 1> .• \ .. \tkinson), 
\\ hilc it is \ery abundant on the hills south of these rin~rs. In .\lie-, 

ghcny cuunty, south of the .\llcgheny Ri' er, \\'hence it has bct:n re
ported 1,~ \\'illiamson under the name of C. dul,ius, it is pre~ent cvery
\\'here. in swampy plan~s on the hills, gen~rally at an elevation from 
900 to r. roo feet, rardy going farther down (in Schenley l'ark and 
Fern llullo\\', within thc cit\' line of Pittsl>ur~h, it descend..; to a little . ' 

below Soo feet). It is e..;pecially auundant on the hills east of \\'il-
kinshurg and Edge,,ood l'ark, and specimens from the latter locality 
(head of Gordon's \'alley, Edgewood Park, elc\ation I,ooo-I, too 
feet) ha' e been taken a-, the (J'fcs for the a bon~ description. The 
oldest specimen in the Carnegie :\Iuseum collections is from \loon 
township, .\lleghen} < ounty. and ''as tollectcd by A . T. Sh1fer in 
1S9S (Cat. no. j4 .2o) . 

In\\ t.:-,tmorelanu county tht'> species has been founrl at Draclmrn. on 
hills abo'e the .\lleghcny Ri,er, at Jeanette, and it reaches the \'alley 
ofthe Ki.;;kiminctas at llill (opposite Leechlntrg, .\rmstrong county). 
In ]Ieaver count\ it is abundant on Doctor Heights, :\Ionaca, south or . ._ 

tht.: < >hw. 
In \\'a:-hington county it has been found at :\Ionongahela City, at 

Francis :\line (near Hurgt:tbto\\'n), and near ' taylorstown. 
In F.1yette county it j,; present near Smithfield and Cheat 1 l e\·~n. 
Thth it has been trac~ed from the southern slate line in Fa\Ttte 

• 

county (Cheat Haven ) tu the northernmost point of the < >hio Ri\'cr 
( \lonara ), anct almost tot he point of the triangle formed by the K i.;;kim
inetas and.\llegheny Ri\'L·rs ([Jill and Jlradntrn ); and from the foul of 
the Chestnut Rid~e to n~ar the" e'>tcrn state line in \\ashin~ton county 
(Taylorstown and Frands l\Iine 1 , and \'ery likely occuptes all of the 
state that is included between the Che~tnut Ridge to the ea:-;t, the 

~ 

< >hio-.\ llegheny Ri,·er:- to the north, and the s )llthem and "estern 



state line.:; to the south and west respecti,·ely. The exact location of 
the northeastern boundary in \Vest moreland county has not yet been 
ascertained, possibly it is formed by the Loyalhanna or Conemaugh. 

Like C. tart,fimtJ, this species is a i>urrO\Ying species and a chimney 
builder. The holes are made in a similar way as those of C taro!illlls 

but generally are not quite as complex, although more so than those 
of C. t!iogmc.L Swampy pastures and fields on the hillsides, with a 

permanent supply of spring water, are the fa,·orite localities, and such 
places are often entirely undermined by the burrows, and thickly 
studded \\ ith chimneys of C. JIIOJWII,:.,'·a!mj·is. 

There is no doubt that this species has a close genetic connection 
I 

with C. ccTnJ/t'JIIIs, but it is certain ly specifically different. I never 
met with a case in which I was in rloubt about these two species, the 
peculiar color distinguishing them at once, and moreover, their mu

tual geographic separation supports their specific ,·alidity. They 
never have been found associated at the same place, the northwestern 
escarpment of the Chestnut Ridge forming a sharp boundary between 
them. 

The specific name C. JIIOIIOI!.!{alensis, has been suggested by the fact 
that most of the range of this species belongs to the drainage sys
tem of the ~Ionongahela Ri Yer. 

4· CA.\IR\RUS PlOCK:\£'-' Girard. 'fhe ~lucl Crawfish. 

From the allied species, C. (llrtl/il/ltj· and mollongale11sis, this one is 
at once distinguished by the shape of the rostrum and the areola, aside 
from the color. The rostrum is more elongate and narro,,·er, often 
being lanceolate without a trace of an angle or sinus at the base of 
the acumen, the latter being not at all marked. In other cases, the 
acumen is distinguishable. The areola is "obliterated," that is to 
say, the two lines confining the branchial regions are in actual contact 
in the middle of the carapace for a certain distance. Sometimes how
ever the areola is not c1uite obliterated, there being a narrow space 
left between the two lines: this is chiefly the case with specimens 
from Fayette county. For the rest, this species is easily recognized by 
the tubercles of the inner margin of the hand, which always form more 
than one row, generally two, often with traces of additional rows, 
while in C. c'tlrolimts and C. /1/(JI/Oilgalens/s there is always one row 
only. 

The color of C. dt'oxe11e.l' differs entirely from that of either of the 
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two la"t namctl. 1l 1s more or less of the usual p:lttern anwng craw

fishes, namelr brownish or grccni"h oli,·c. Tn well-dc\'eloped. adult 

intli,·iduab. there i..., generally (Ill western l'cnnsyh·ania) a ],cautiful 

\'Crtligris-green present 011 the l>ac.;e Of the fingers, \\'hich, together 

with the orange-red finger-tips and the rcdtlish margin of the rostrum, 

renders the color:ttion oCsuch specim-'Ih rather vi,id atHl attracti,·c. 

But there are gre~1t \':uiations in color: a "Pe{ imcn found in the fall 

of T<)03 in Fern Hollow. Pittsburgh, in a pudtlle of yellowish-lJI·own 

mud had assmncd entire\\· this Yellowish-brown mud color. \ re-
• • 

rnarkable ,·ariety wa-; found at \)nnb:u, Fayette county: a large male of 

a pre' ailing rcJ color, .;;imilar to C. t'llmlilltts, but less brilliant This 

apparently is to be regarded as a C"a:-,e of albinism : although found as

sociated with c.:. t'tllolillus, this specim-::n possesses all the typical mor
phological ch:uacters of C. d:'o._;·,·,,,.r and m,)rcover, typically colored 

indi,·iduals were a!Junnant at the same place. 

C. di(J-,rt'lh'J is a \\'ell-known species occupying- a \\'i(le range in the 

1!nitecl States. In l'enns,·h·ania it was recorded hitherto onh· from . ' 
Derry. \\-cstmoreland county ( Fa"on. J,)~S), and t-rom Pittsburgh, 

.-\llegheny county (Williamson). The il1\estigation-; of the writer, 

ancl additional material in the Carnegie .Jluseum, collected l)) others, 

have shown that it is r1uite abundant in the south\vestern section of 

t he state. In :\llegheny county it is common, being found chiefly in 

the bottom lanr ls along the ri,·ers, but it also goes up to the elevation 

of about 9oo feet ( 200 feet aho,·e the ri\'ers), apparently following 

upwards the ,-alleys and ra' ines that empty into the large ri,·ers. In 

\\'eslmoreland county it is abundant at l>erry (already recorded l>y 
Fa,rm), aml ha<> also been taken at Blairs\ ille Intersection. In 

\\-a.,hin~ton count;. it has been found at Francis ~Iine (near Bur

gettstown): in Creene county, near \\ aynesl>urg; in Fayette county, 

near '-'mithtielcl and DunbarJ at the foot of the Chestnut Ridge. 

East of Chestnut Ridge, in Fayette, Somerset and Westmoreland 

counties. it is p lsiti,·ely wanting: careful searc,h for it in Ligonier 

\·alley and tbe drainage of Lhe upper Yougbiogheny and Casselman 

Ri\crs Ins IJeen unstwces:;ful. Its north~.:rn boundary is at pre~ent not 

well known: the most northern point is just below Bakerstown ~ta

tion. Rit bland lO\\ nship, .\llegheny county, l>ut it may p1ss into 

Dutlcr and Armstrong counties, which have not yet been examined 

satisfactori I y. 

Tt nny L>e mentioned here that C . .lit~.;tllcJ is abo present in east-
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ern Pennsylvania, whence it has never been reported bdore, although 
it is known from New Jersey (Trenton); the writer disco\ered it at 

Ridley Park and 1\Iarcus Hook in ] >claware county. 
The dic:;tribution of this species is (lll ite puzzling : the curious fact 

that it is found both east and west of the .\llegheny .:\fountains, but 
that it is clearly missing in the high plateau between Chestnut Ridge 
and .\llegheny Mountains (at least in Pennsyh'ania) , and that it is 

also absent from the region lying to the east of the main mountain 

chain, and does not appear till \\'e reach the lowlands on the Dela\\'are 
Ri\ cr, is not easily e"plained, unless there is a connection across the 

mountains some\\' here south of the southern state line. It has been 
reported by Fa"on from Deer Park. Garrett county, ~Iarylancl, but 

this record needs confirmation, since we rather ought to expect here 
another species, C. caro!t"nus. A closer investigation of \\'estern 

l\Iarylancl, and eastern and northern \Yest Yirginia will probably throw 
light upon this question. 

Ccrm/Jarus diOj(CJtes is the best known of the "chimney builders.'' 
It prefers the bottom lands along the large ri\ ers, but goes quite 

regularly up the valleys, where it often comes into contact with C. 
71/0IIonga!tnsiJ or C. (£1/"rJ/inus. Generally, if C. dit~(fllt:i is found at a 
given locality, C. JII<JJ/()Ilg(IIensis or mr(}//nus, if found associated with 

it, are less abundant, but become more frequent, and finally are exclu
sively found, if we go higher up on the hil lsides. The holes of C. 

dic~i;"l'l?es are decidedly les~ complex thau those of the other two spe
cies; very often they consist only of a single shaft, generally going 

down in a slanting direction, that ends in a pocket; rarely there are 
lateral branches. 

Western specimens of C. di(J.(mes attain a very considerable size 

(4-5 in.= r £5 mm., Hagen). The largest indi\'iduals from Penn
sylvania represented in the Carnegie ~ruseum are: a male of the first 

form from i\i ne l\lile Run, Pi ttsburgb, 9 2 m m., and a female from 

Dunbar, Fayette county, 95 mm. 

5· C.-\\JnARlS PR!lPI~QUVS Cirard. The Lake Erie Crawfish. 

This species is easily recognized when adult males of the first form 

and adult females are at hand. Young and undeveloped specimens 
are r:1ther h:1rd to distinguish from C. obswrus. It differs from all the 

preceding species by the characters of the fourth group, the fonn of 
the male appendages, and further, by the rostrum, which possesses a 

.i 



lateral spine on each tllargin, by the pn.•s•·nce of a lateral spine on the 

carapace, and by the" tde areola. .\II the-;e < h:nacters, howe,·er, are 

common to the next spe< ie:-. (C. o/Jsmnt.r ) . It cliiTers from the latter 

in the shape of the copulatmg organ of tht.: male oi the first form, which 

has no prominent angle on the anterior margin l>elow the l>ast.: of the 

terminal teeth. and in the shape of the annulus ,·cntralis oi the feutale: 

whil'h is !lat and has no prominent tubcrcks. lle:-, ides. I ha\ t.: been 

al>lt.: to di':lCO\'er. in li,·ing specimen-;, a diffcrt.:nce in color. \\'hile 

generalJ:· the color Of both species is\ ery sinJiJar ( greenish-o)i\ e, \\'ilh 

:-;ome brown on the abdomen, and a reddish spot on the antL-rior 

margin of the carapac~: below the eye', 1 there is a difference in tht: 

color of the finger-tips; in c. froftlltjllll.l' th~: tips are urownish. pn.:

ceded by a pale or yellowtsh J,and, while in C. o/lsr ltliiS there is, prox

imally of the bro\\'n tips. a dark green or en.!n hlacki::;h Land. often 

followed again uy a pale yellowish uand. 

There are a fe\\' other differences. In C. prtJ/'illtjllliJ the rostrum 
po-;ses..;,es a median keel, which is wanting in C (lh·mnt.l, but in J>enn

sylvania specimen~ of C. /'npinr;uus this keel ts sometimes very indis

tinct. The cheh.~ in C. tnfinqults are gL'nerally more swolkn and 

less broad and flattened than in C. tiO.ft"ltntJ. and, except for puncta

tioth, are smooth with a double row of small tubetdes on the interior 

margin of the hand. The t1ngers are straight, in old males t.1ey are 

Yen· sli"htlr cra]>in" at the base and the outer marain of the dactvlui'-. ;:, .o ::> ' b . 

odite is only \'ery slightly c.un·ecl. 

In C tlbj(/trm the chehe of old males are more flattened and 

broader, the fingers are widely gaping at the base, and the da< t) lopo 

dite is strongly c.un·ed, the cun·e being S-c;,haped, with a di:--.tin< tl) 

and strongly concave outer margin. The palm possesses tuuen lcs on 

the upper side besides the douule row on the inner mar;5in : generally 

there is a row of tubercles running parallel with the margin toward the 

middle of the base of the dactilopodite; sometimes there are additional 

scattered tubercles l1etween this latter row antl the inner margin . 

. \..;, has 1Jeen ::;aid, young specimens are not eao..;dy iclentilied, since 

these characters, chiel1\' the sculpture of the chcl:-e. arc not \\ell de

veloped, l>ut I am alJ!e to distinguish young males of the second form 

by the :--ha1Je of the copulatory organs. I iere in both c.;pe< tes the 

pr minent anglt.: at the base of the terminal part is mi:-;sing, but in C. 

1 Thi, '[>Ol ha., hecn first obsl•n ·e1l Ly \Villiam;;on in C. ob cunu. hut by a tlli'Jllllll 

(p. IJ ) he "tal6 th::n this bl otch i~ 011 thefoJ tt'l i (lr margin of the carapace . 

• 



prt'/'tll tfttm the tip of the internal part is pointed, while in C tJ f,smnts 
it is l>l ttnt. 

C r m /1a m .1· proJillqtws is restricted, in Pen 11'-i)' 1 van ia, to Lake Erie 
and the Lake Erie drainage. ln the lake itself it has been found at 

Presque lsle (Dr. D. A .. \lkinson coli. ) , and near 2-.Iiles Grove 
( pi cked up alive on the beach by the writer). Of the tnbutaries of 
the lnke, it is present in Conneaut Creek, associate(l with C. ,,;,)·curus, 

at .\ll>ion, Erie count\' , but is exclusi\·ely found in some smaller creeks - . 
running to Conneaut Creek, Temple Creek at Albion, and in a small, 
nameless tributary below Conneaut,·ille Station, Crawford county. 
\\'ith C. obsmms it is found in Elk Creek, between Giraru and ~files 

Grm·e, and it is found without C. ob.rwnts in ·walnut Creek at 
Swan ville. 

The largest specimens of C. propinqtttts in the Carnegie ~'[useum col
lections are from :\ lbion, Erie county, and measure: male of first 

form, 61.5 mm.; female, 69 mm. Hagen gi\·es ::L3 in.= 66 mm. 
for this species. 

6. CA.\IT!ARUS llllSct' Rt.:s Hagen. The River Crawfish. 

The differences from C. projinqutts have L>een set forth above, and 

are the following: ( r ) Lack of median keel of rostrum; ( 2 ) arrna
ture n.nd shape of chela, which, however, is well developed only in 

large males of the first form ; ( 3) shape of male copulatory organs; 

( 4 ) shape of annulus of female; ( 5) color of finger-tips. ( In old, 
dirty and soiled shells the color markings are largely obscured.) 

IIagen gives 3· 5 in. = 89 mm. for this species. The largest speci
mens in our collections are: male of first form from Ohio Ri\~er, Stowe 

and Neville townships, Allegheny county, 86 mm.: female from 
I)ucketty Creek, Allegheny county, 93 mm. 

C. rJ/,smnts is the river form of "·estern Pennsylvania, and prefers 
larger streams. Generally, the specimens are found under stones, 

where they scoop out a little hole for their accommodation. Rarely 
they dig short tunnels, and they do this cbieOy on gravelly banks in 
the rivers, where there are no larger stones. If stones are lacking, 

they make short holes in muddy or peaty banks. These holes are 
very artless, running generally in a horizontal direction for a few 

inches, rarely more than a foot, just below the leYel of the water. 
The workings of this species are often indicated by insignificant mud 

or sand piles in front of their holes, generally more or less ol>l iterated 
by the action of the water. 



Thi<> spec ics has been reported hitherto only from l\\'O localities: 

the type locality in the Cenc<>see Ri\'cr at 1\.ochestcr, :\ew \'ork 

( liagen), and from \\' estmore\and county, Pa. (Faxon ) . \YIIIiam

son mentions C. frtJ/'lllrJtms and r~tslt£1ts fr01n the .\llcghcny. :\Icmon
gaheb and Ohio Ri\crs in ~\llcgheny county, lJLit as the specimens in 

the Carnegie ::\Iuseum show, his tro}illrjlllf.f reprcst:nls young specimens 

of C. obsoi!H.~", while his ntrliotJ is founded upon full grown 1nales 

and females of the same snecies. 
< 

C. o/Jsotnt:; i", aside from C. barton/, the most abundant species in 

'' e"tern Pcnnsyh·ania, antl belongs, generally speaking, to the dramage 

of the three great ri,·crs, Ohio, Allegheny and ).fonongahela. Tt is 

,·ery numerous in the Ohio in Bea,·er and :\lleghen) counties. and has 

also been found in creeks running westwar<i through the panhandle of 

West Yirginia to the Ohio, for instance in lbrmons and Duffalo 

Creeks in \\·ashington county. It has been traced up the .\llegheny 

River from .\llegheny county through Clarion, Yenango. \\'an·en 

counties (specimens from Corydon are in the \cademy in 11hilaclel

phia), then into ~ew ·York state (~alamanca, Cattaraugus county, 

specimens in the Philadelphia "-\cademy), and back into Pennsyh ania, 

::\Ici.:;:.ean county. Cp the llfonongahela Ri,·er it has been traced to 

the Cheat RiYer at Cheat Haven, Fayette county. and up the Youghio

gheny as far as Connclsville, Fayette county, and the Inctian Creek at 

Jones lllills, \\'estmorelancl county. In the K1skiminetas and Cone

maugh, it goes as far as Blairsville Intersection, \\.estmoreland county, 

and up the Loyalhanna into Ligonier Va1ley. In the Bea,·er and 

Shenango RiYers it goes to Crawford county, and in French Creek at 

least as far as Union City, Erie county. \\.ithin the area thus out

lined, it is found also in smaller streams up to a certain point, which 

cannot lle defined in a general way, till it is replaced lly C. !'arltJlli 

occUIJ\:in(T the rOLwh an<l cooler waters near the source or each 
- b b 

stream. 

The presence of C. o/ls(·ums has been established in the following 

counties: Creene, Fayette, \\.ashington, \\'estmordanct, llca,·er, ·\lle

gheny, Butler, Clarion, \·enango, Erie, Crawford, \\.arren, ).fcKean; 

all these belong to the< >hio drainage. But there are a few additional 

remarkable facts. ( r) The upper Youghiogheny and Casselman 

Rivers do not contain this species, and it is thus lacking in south

eastern Fayette and in Somerset counties. This species goes up the 

Youghiogheny as far as Connells\ ille, and probalJly a little beyond, 



' 

since it enters the lndian Creek, lmt above the region where the 
Youghiogheny cuts through Laurel I fill and Chestnut Ridge it is not 
found any more. ( 2) This species is also found outside of the Ohio 

drainage, natnely: (a) in Erie county, in the lake-drainage in Con
neaut Creek at Albion, and in Elk Creek at I\Iiles Grove; (b) in the 
Potomac drainage, in \Vilis Creek near Hyndman, Bedford county. 

This latter locality, although not properly belonging to western Penn
sylvania, as defined above, is m.entioned here, since it will gi,·e oc

casion to a 'ery interesting zoogeographical discussion, for which, 
however, the investigations have not been finisheJ. 

RE\IARKs 1 >:\ 1 HJ:. Gt.:oGlU.PHICAL D1:-.r1UUCTIO~ or 1 HE CRAw

lJSIIE:-> oF \VEsTEl{:\' Pc~NSYLV,\NL\. 

Only a few points shall be mentioned here, in order to call atten

tion to some remarkaule facts of the distribution, which will be dis
cussed more fully in a subsequent pauer. 

\\'e may lea,·e alone C. bartoni, which is found eYery\\'here in the 

state, and its Yariety robustus, for which only slende~ material is at 
hand. C. (£Zrolinus, mollollgalensis and dil~(cnes are restricted to the 

south\\ estern section of the state. The distribution of C. mra!inus 

plainly indicates immigration from the south along the high plateau 

and longitudinal valleys included between Chestnut Ridge and idle
gheny ~Iountains. In the valley between Chestnut Ridge and Laurel 

Hill, it managed to reach the cross divide between InJian Creek and 
the Loyalhanna River in \Vestmoreland county, Without crossing it, 
while in Sumerset county it has crossed the transYersal divide between 
Casselman Ri,·er and Conemaugh system. C. monoJzKalenJt's very 

likely is its parallel form on the low plateau (Cretaceous peneplain?) 
northwest of the fool of the Chestnut Ridge: it has not yet been 

traced IJeyoncl the limits of Lhe state, but reports are at hand that it 
is also found in \Vest Virginia. 1 Northward, the Ohio-~\llegheny

Kiskiminctas RiYer seems to form the boundary of its distribution : 
this is highly interesting, in so far as a large ri,er marks in this case 

a uarrier to the further dispersal of an aquatic creature, but this iS 
easily understood, if we take account of the peculiar habit of this spe
cies of living in springs on the hill-tops. Apparently, this species also 

came from the south, and migrated on the hills parallel with the gen-

1 Such reports h:we be~.:n obtained from unprofessional people, and cannot l>e given, 

unless verili~.:d. • 
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eral direction (south to north) of the ~fonongahela :uHl \ oughiogheny 

Ri,crs, and was stopped in its progress by the first large cross-\alley 

encountered, that runs in an east-west direction. 

The distribution of C. d/r~~rtllr'.r is not yet fully understood. Its 

area in western Pcnnsy],·ania -,omewbat resembles that of c·. mollol~:;a

!ou/s, although it goe~ beyond the limits of the latter in a northerly 

and northeasterly direction, crossing the .\llegheny RiH:r in \lle

gheny county, and the I .oyalbanna in \\'estmoreland county. .\t 

present, no physical featmcs of the country ha\ e been disco\ ered that 

might furnish a barrier to the dispersal of this species northward, 

although it is certainly not found in the northern half of western 

Pennsyh·ania. Toward the east, the Chestnut Ridge limits this spe

cies. The presence of this species in eastern Pennsyh·ania further 

complicates this question. 
\Vith respect to the river-species, C. ob.rt·untJ and }nJ/'tllrJIIII.r, at 

the first glance, conditions appe;ar simple, tl1e first helongi ng to the 

Ohio drainage, the second to the Lake Erie drainage. \\' e ha,·e seen, 

however, that parts of the Ohio drainage, namely, the upper \'oughio

gheny system, do not possess C. (JVSotrus, it apparently finding its 

boundary where this river is rushing over falls and rapids through the 

narrow gorge of the Laurel Hill and Chestnut Ridge. Thi~ fact 

clearly proves that at least in the Youghiogheny the dispersal of this 

species was directed up stream. On the other hand, C. obJ·mrus i~ 

found, together with C. }nJ}/nquus, in certain parts of the Lake Erie 

drainage . Here, I think, we ha,·e to deal with a case of stream 

piracy, the capturing of the headwaters of one system by another one. 

In our rase. we knO\Y, that the drainage features of Conneaut Creek 

and French Creek have entirely changed from what they were in pre

glacial time~ : hut this part of their bistory does not bear upon the 

pre~ent case. the immigra-tion of both river species into these parts un

doubted]) belonging to postglacial times. Thus we arc led to be

line that quite recent changes of drainage have taken place here, 

which may be generally e-.:plained as a tapping of tl1e drainage of 

French (and possibly also of Shenango) Creek by Conneaut and Elk 

Creeks cutting batk through the original di' ide, which was formed by 

moraines. Together \\'ith the waters, certain elements of their fauna 

were thus deftecteu. In this respect it needs special attention, that, 

while c. OVSCIIJ'lfS has thus uecome a 111em ber of the fauna of the Lake 

Erie drainage, the opposite has not taken place with reference to C. 

• 
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fr<)ftlltjllllr, and the latter species is strictly confined to the lake drain
age; this is an important fact in so far as it demonstrates that no pas
sive transport has played a part in the dispersal of these species, for, if 
it had been possible for C. obswrus to become colonized by transport 
(through water-fowl, etc.), in the Erie drainage, the same agents must 
have worked also in the opposite way: and should have been able to 
transport C pr(IJilltJtlltS into the Ohio drainage. But this is not the 
case. 0;.1r material from the "·hole immense area occupied by the 
Ohio drainage contains not a single individual that shows the slightest 
approach to C. frofinqllus, although hundreds of specimens from vari
ous parts have been examined. 

The peculiar presence of C. o/Jscurus in the Potomac drainage at 
Hyndman is possibly due to similar causes and has a similar bearing; 
but since the solu6on of this (1uestion is to be sought for apparently 
in parts outside of our territory, we shall here refrain from discuss-
. . 
mg a. 

It is hoped that the writer may be able to continue and enlarge the 
above studies, so that it will be possible, in a future memoir, to dis
cuss the whole state of Pennsylvania. If this work is carried out, the 
distribution of the different species chiefly with regard to their post
glacial immigration into their present range will be elucidated, and, 
it is needless to say, very interesting results will be obtained, as is 
already indicated by the above short and preliminary sketch . 

• 
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