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INTRODUCTION.

Duving Angostand part of Soptembar, (392, [ mude n sevies of collections of fishes
between Winnipeg and Vancouver in Canuda, and between 1Tmatilla, Orvegon, ad
Toplar, Montaus, in the Unifed States, Colleetions were made at 25 differgnt places
distributed as follows: 5 stations in the Dasin of the Red River of the North, 1 in the
basin of Lake Manitoba, 6 in the Saskatehewan basin, 7 in the Columbia basin, din the
Fraser hasin, and 2 in Ihe Mizsouri hagin. 1 thus eollected material for a’comparison
of the tish taunas of the stremms Howing into Hadson Bay and into the Gulf of Mexieo
on the Athantie slope, and into Paget Sound and into the Columbia on the Pagitic
slope. The conclusions based on my observations are, of course, mevely tentatjye; for-
many otlier species will prohably be found in the strenms examined. iz

Nineteen stops wera made in Canada along o line which rans nearly west from
Winnipeg, i. e., along the Canadian Pacifie railway.  On the Aflantic slope LaoTected
from an elevation of 700 feet at Winnipeg fo an elevation of 4,500 feet at Banff, in the
Rocky Mountaius Park, and on the Pacitic slops from an elevation of 4,050 feet ab
Fiell to 300 feet at Tmatilla on the Colwmbia systenm, and from 1,900 tect at Grittin
Lake to fide water at Mission in the Fraser rystem.

The streams on the Atlantie side in Canada belong to one river system, since the
Red River and the Saskatcliewan are united in Lake Winnipeg and there is a divect
communication between the Qu A ppelle River aud the Saskatehewan* [ was informed

that a similar velation exists botween the headwaters of the Saskatchewan and the
Milk River, thas connecting the Winnipeg system with the Missigsippi system.  The
connection is said to lio in u marshy meadow to the west of the Cypress Hills; and
slionld this be a fact, the Mississippi, Saskatchewan, and Colnmbiat wounld form one
gigantic water system similae to that formed by the Orinoco, Amazou, and L Plats,
with the difference that the P'acifie slope is included in the North American system.
The great similavity of the fanna of the Saskatehewan to that of the Missonri lends

RAlasTeee
Ng,:‘:l‘*:::g‘:
3

(OYAIIOYD AR IING) NOWTYS D1419Wd THL

NI

“ . Youle Itind, Canadian Reil River mvl Assinihoine and Saskatehewan Expedition (London,
1860), p. 355 ¢ “ Wo snon found @ pond trom which we observed water flowing to the Saskntehewan
il the Assiniboine, The pond in fud by # unmber of springs and amall streams, @ foot or two broad,
iRaniinge from fle s bills ot vight angles to the valley.”

tPor n fnll and interesting sveonnt of the eonnect
aned the Yetlowstone, sea Evermann, Report of the Commissioner of Figh and Fisheries respecting the
establishment of fish-cultural stations in the Recky Mountain region and Gulf States. p. 22, 1892,
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color to the clnimed connection between these two systems, The connection between
the Missouri and the Columbin has scarcely affected the distribution of fishes,

The region from Winnipeg to Calgary i very mueh like any section in the United
Btutes from the Mississippi to the Rockies. Tho slope for the most part is impercep-
tible and the country is level or slightly rolling. A large part is prairie, the rest is
covered with low shrubs., The rivers have usnally worn a narrow valley below the
genernl surface, and their banks are nearly always quite abrupt and very muuddy,
From Calgary the ascent is rapid and the streams hecome wountain torrents.

On the Pacifle slopo the streams are all swift, and from Field to the Columbia the
descent is very rapid.  The Columbia js navigable from Golden up, but below Golden
there ave many rapilds, This river makos a long, brseshoe bend towards the north,
and when (he railway strikes it again at Revelsto® the river is 1,000 feet lower and
again navigable,

I received much valuable information and many courtesies from Mr. McQueen,
inspector of fisheries for Manitoba; from Mr. W, Hill, of Winnipeg; Mr. Amedée B,
Forget, of the Canadian Indian department; Capt, Harper, of the Canadian mounted
police, and Mr. G. A, Stowart, superintendent of the Rocky Mountains Park of Canada,

Finally, T must acknowledge my indebtedness to Dr. Albert Giinther, of the British
Museum, at whose snggestion and expense the cxplorations were undertaken.

STATIONS WHERE COLLECTIONS WERE MADE.

In the following list 1 give the names of the places visited by me in their regular
snecession, the nnme of the river examined, the system to whicl it belougs, and, as far
a8 1 have been able to determine, the elevation of each locality. All the elevations of
Cinadian points have been tiuken from the levels of the Canndian Pacific Railroad.
Plate b illustrates the relation of these stations to each other.

I - I
Station. Fievaiton, Ktream. River system,
Canmidn, Atlnntic slope: '
Winnipeg 700 | Ited River of the North v
1w *760 | White Mud... Manitoba Lake.
1,150 led River.
*1,700 .
1,875 Da,
L7% Do,
2,400 Saskntchewan.
Maplo Creek. {7) 3,800 Deo.
Mudicine Ha 2. 150 Do.
i Calgary. 3,388 .
Bantif 4,500
Canudn, Pacific slope
i)l 4, 050
Gelden ... 2,850
| Revelntoke 1,476
Griflin Lako . 1,800
Steawmous 1, 100
Kumloops . % 1,158
Misalon E 1 .-
Unkted Statos:
Umatilin ., - 300 | Umatllin Creok and Columbia
Ln tirande. - 2,780 | Gromd Ronde ] | Columbia.
Caldwell 2,072 | Boisa.......... . . Do.
Hltho 1 4.7123 | Sonke River. .. . . Do.
Crahr 134,438 | Misson 3. «| Minsouri.
l Puoplor .. 1. 060 Puplar ive Do,
| |
* About, °

t Elovations furnishod by Groat Northern Railrond throngh ita gonoral manager, Mr. D, L. Mohler,
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UNITED STATES,

The region about Umatilla is a rolling praivie. The banks of thie Columbia River
are sandy and gravelly, The Umatilla River is small and empties into the Columbia,
About its mouth is an estuary with o soﬂ..m* bottom and with from 2 to 3 feet depth
of water. Thewud and some waterweerls o ally filled the net so that it was diflicult
to pick ont the fish, especially as it was hecessary to collect after dark. The wnost
fmportant discovery of the season was made at this point, Columbia transmontana
shows in a striking way the modification of the fins of the Pacific slope fishes., In
this cuse it has found expression in the strong spines at the origin of the anal and the
dorsal fins,

The (‘n-mr«l Ronde River is a tributary of the Snake. At La Grande it is a small
streamn with a few deep loles. Itis dammed near the town for milling purposes, is
full of angular pieces of lava, and seining is alinost im possible. Below the dum large
numbers of Ammocastes were found dead.

Abont Caldwell the country is a level platenu, treeless except aloug theriver hanks.
The Boise River, which is a swift stroam about 100 feet or less in width, is dammed at
various plaves to divert the water into irrigating ditches. There are level stretches
in the river, alternating with swift riffles.

At Idaho Falls the Snake River has worn a narrow gorge through the lava, and is
4 flerce torrent in which seining was out of the question. Fortuunately n small stream
bas been diverted for a mill, and iu this I obtained probably a complete series of the
fishes of this region. The country is atill o level valley with mountain ranges at a
distance on either side. ]

Boon after leaving Iidaho Falls the continental divide is crossed. The first station
at which I made collections was Craig, Mout., on the Missonri. This river is here
about 150 foet, wide, a clear, cold, rapid stream with gravel bottom and fuli of Core.
gonus willicmsoni and Platygobio gracilis.  Fishing was conflned chiefly to the slough
formed at the mouth of a small creek entering from the eastern side.

At Poplar the Missouri is a swift, muddy stream, probably 200 yards or more wide.
Poplar River is also muddy and partakes of the nature of the prairie streams near
Winnipeg; that is, its banks are composed of soft mud. It seemed nowhere over §
feet deep, and in mauny places it waswsuly a foot deep.
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NOTES ON THE FISHES COLLECTED.

This apreeies ascends the rivess fo gpawn. Al L Gramde

1. Ammoocetes tridentatus ((aivduer:
the Geand Roade, o small strewm 5 ordi vards wide, ig dmnmed for mithingg parposes.  Just
bolow the drn e darge nssmber of this specied wora noticsl in all slages of deeay. Some had
evidently stind the proceiling uight. The ovaries of (hose taken at this place were lnrge, but

w were quitasmall,  Whether the *ecls’ harl spawned and died, or wherher the speci-

am nable o stale, ALl the specimens wero ahond 680 mm, lowg.

wrgest of these

the ey
meus were Jeft strandel
At Caldwelf T saeenred a lurge number of the vanng ol thin gperies,
measnred 60, In their hahits the young very much rescnlile fmnehiosiona, They burrow
in the mend near the nirgin af e stremn, 1 they ave distorhed they will eomtie ot of they
sl a few centimaters from the plaes of distnrbance. Tho small ones were provareid by
throwing the sand on the lauks, whererpon they wonbd syaiom out sl cqulit bf aecured.

2. Acipenser sturfo Linnwus. This species is common af Winnipeg tnd in the Jakes $o the north.
1 proenred s single apeeimen S nun. long. Tt has the npper part of the snont | laek, n black
spot on the sides above the posterior third of pectorals, and another below'the dorsal; 4
narrower dusky haud conneels these anit extends to the tip of the tail E

3. Noturus flavus Ralinesque. A nwmber of apacimens of this species (150 to 250 mn. Jong) were
obtained with hook and Hue st aiald iy the Missuned River at Craig, Moot This seems
to he the most weatern record fur any members of the Siluride, They ware reportod to me at
Medicine 1at, but 1 did not procure auny speeimena at thnt plaee.  Prof. Fyvermano reports
none in his explorntions in Montann and Wyoming. 1t has hitherto heen supppged that the
members of this family do not aseend to the monntaina.  Nove have hoen fonnd imiigcumm to
the 'acific slope. In the larger specimens the two maxillary barbels reach the buye of the

pectorals.  There is uniforinly 4 white spot on the hack jnet at the Lase of and hehind ths

last dorsal ray.

4. Yotalurus punctatus Rafinesque.  Winuipeg. Exceedingly abundant in the Red River, where it
in canght in gront numbers, especinlly at wight. It frespuently reaches o length of abont
750 mm, 16 was reported to me nt Brandon, but it cannot he abhundant at that plage, sfice
nona wore said (o have been ennght theve sinee 1883, A eatfish was nlso enlled to my 4t ention
nt Medicine Iint, but frons the deseripfion it nnat be n Noturus,

5. Ictiobus cyprinella (Uuvier & Valeunciennes). Winnipeg. Two sperinens, the lurgef},-llﬁo nn.
loug.

6, Carplodes velifer (Rafinerqyue). Winnipeg, Brandon, Medicine lat, Poplar. 1 ean detect no
difforances betwonn the apecimens from Winnipeg and some taken in the Ohio River at
Cinecinnati, '

7. Pantosteus jordani Nvermann.

( Pantoxtens calumbianus Bigermann & Eigenmann, Am. Nnt., Feb,, 1803)

‘Three specimens, 92 to 108 mun. Jong, Roise River, Caldwelt, Oreg. Very clogely related
to I'. generosus, the eye slightly Jarger, the enwdal mueh Jonger.  Head, 1i-13; depth, 44-5;
PLotn, 10=12) (in two); AL v, BE (T in generosns), Scales, 16 to 19-80 to 100-15.  Bye, 1}-2in
snont, 1§-11 in interorbital, 3 to little more than 4 in head (23: 37; 13 in generosws ol samo
size). ALl the fing move pointed than in generosua, the enwidal lobes considerably Jonger than
the head (shorter than head in generosna), 85-d1in the length (5-54). Light beown with indis-
tinet clonda of durker.

8. Catostomus eatostomus (Forster), Winnipeg, Swift. Current, Medicine Mat, Calgary, Ranfl,
Golilen. and Rovelatoke. Ascendsatremus tospawn,  Jasaid to be very abundant at Winnipeg
during the winter.  Only 2 single specimen, the first ot the seanon, was taken during my
stay. As will bo seen from the above loenlities, the apecies extends acroas the Rockies, A
specinien of calosfomns 200 mm. long, fiom Golden, on the Columbin River, diflera in only a
fow minar details from n /peeimen of Catoatonner catogtomus of abont the same size, the origin
of which is not known. A series of Invger apecimens will prabably show perfeet interpgeada
tion, In the Goelden apecimen the exe ia mora anterior than in the other; and {his feature
changes all the proportions of the Tead. The sizo of the aye is the sume in both; 64 in the
length of the head, 2 in the postorhital portion in the Golden specimen (24-3 in the other),
ahout 2§ in the snout (3f1; mitdle of hend bohind anterior margin of pupil (at antervior
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margin of eye); depth ot head grenter than length of sm')ut- plus aye (depth of head less than
snont plus eye); scales of Lreast obseure, imbedded furward (scales of breast regularly
imbrieated, not imbedded); marging of lowor fins all well rondded, all of them shorter than
In typical eatostomus (narging of lower fius all mérs angulur, some of the rays being longer
than others). Distance of end of supereilinry muecona canal from trnnsverse nuchal canal twice
as groent as in the typical form. Such differences woulil be connidered of no valne for pur-
poses of classifiention in specimens from the saino viver ayatem, and indeed I ain not able to
fiud any tangible differences between apecimens 190 mm. long from the Colnmbia at Revel-
atoke and the Bow nt Cnlgary or the 8wift Current. Tho larger specimen has the hack and
sides quite datk, onnters of the scales townrd the helly white; heily entirely whito, A red-
dialt band along the lateral line. The youug from all loenlities are mottl.etl grn-\'l.

9. Catostomus griseus ((iivanil). Swift Current, Medicinn [at, Craig.  Ono gpecimen, 116 mm.

10. C:

loug, was taken at Swift Carvent. Candal asJong as lLead, 44 in the lml'gth. D.n, 10§
Si}l«-s to ventral snrfaeo dark-grayish, varionsly mottled. Lower anrl‘nces; white, A .nn,mhel.-
of apecimens wore tuken at Modicine Tint, the largest 90 nun, long. These smaller specimens
ean rendily he distingnished from C. calostomus of the same size by their much larger wouth
which very much resembles that of Pantostens. ‘The jaws are provided with Lérny or cnrti:
Inginous sheaths, making the resemblance to Pantostens still grenter, )

us heilus Girard. Sicamous, Kmmloopys, Umatills, La Grande, Caldwell, and
Idaho 'nHs. I saw a species of this genns in Grifin Gake, bub was nnable tc,) saourae it, In
ntl probability it was €, macrocheilns, since this apecies was obtatned n faw miles farther \'\'est
at the wonth of the ontlot of this Inke. The lnrgest specimen was obtnined nt im(‘:mndc nmi
measured 30w, It is guite dark to below the lateral line, where, from & line I'rnm.'ust
nhove the upper lip to the lower part of the enndal, the color abrnptly changes to white ‘!I‘he
pectorals, ventralg, and part of the anal are dusky, and n dusky har t;xtendu upward fr;nn the
hage ol the pastoral.  The laeal variation in dorsal rays is well mnrked. Aside from the two-
nwlivided rays ag the hoginaing of the fin the rays aro as follows:

Loeality. } Dorsal rays. '
4

i o ]

o [ze | i | o1y |
Sicamons ... Pt FEERr II
Kambmps, -

Umatilln. ..
Lu tirande. ..
‘aldwell. .. .
daho Fulla ..

These lagt specimens approach Catostomus ardens.

11. Catoatomus commersont (Lacépede).  Winnipeg, Westhonrne, Qu'Appelle, Raginn, Moose Jaw
N »

Swif* Current, Maplo Creol, .\letli("mo Hat, Culgary, Paplar.

} Very al veryw
iy y abundant everywhere,

12. Maoxostoma aureolum (La Sueur), Winnipeg, Westhonrne, Rrandou, Paplar, Lower fing, and

13. Moxostoma anisurum Rafinesque. Winunipey, Brandon,

eapecially the eaudal, red. D, 5 Specime inni

S et red. . My to 161, Specimens 210 mn., from ‘Winnipeg, have the head
oma This epecies is much less abundant
lll: \\‘mmp(-g than tllm preceding. The specimens mensnre from 90 to 285 mm, Hend, 34 f:“4
! ..mg or 1”.' |'nu|m'n.g all the yaye. A. 8. Upper eaudal lobe little longer than Jower in the
\fuguab u[.)m'lmen.- The largest specimen differs little from ono obtnined at Toleda, Ohio
Senles, -39 to 43-5,  Color lighter than in the preceding species, no red on the fina. '

14. Hybognathus placita Girard, Alnndant ar Poplar, bt not sebn elsewhiore,
15. Acrocheilus alutaceus Agnssiz & Pickering. Umatilln, Cnldwell,

16 Pi o .
mephales promelas Rufinesque. Wiunipeg, Westbourno, Brandon, Qu’A[’ella, Reging,

Swilt Current, Maple (‘reok, Medicine llat. V
¢ . Ma . 3 ery abundant evel h i .
Regina and 8&wift Carrent; lenst so at Qu'Appelle. FepTRrs: eapacilly o0k
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17 Notropis jordani Eigenmanun & Eigenmana,
Notropin alheolus V. & K., Am, Nal,,

12032 not N, alheolvs Jurdan=N. megalops.

A single speeimon, 73 mu g, ohtained ot Medicine Hat. Thin species is most closely
related to N, maenlatus aud N feterodon,  Tn color it ditvers atrikingly from the latter. agree-
ine in this respect with mtacnlitis, exeept that it Inaks & candal spot awd is less profusely
apotlel. Ths latersl Tinag is mueh loss complate than in helerolepis, nud better developed than
in mavenlatna,  end, by depth, $35 D, s AL RE; senles, 4-39-4; 15 acales hefore the dorsal;
teeth, 1-1, 1,2, Two of {he teeth fecbly haoked, the two others with narrow fmperfoet grind-
ingaurfaees, Thetesthonthe cinhtaide arm evidently nhuormnl, heimg avemyred in three rows.
Elongate eomprensed, more slender than heferolepis,  UHomd much na in lieferolepis, toss convex
above. Jaws equal; month obligue, the premaxillary on the level or lower maggin of th
pupil,  Maxillary extendiug to anlerior wargin of orbit, Snont 1milm;yl, nof decnrved,
Eye 33 in head, 1} in interorbital. Fins all amall; origin of the dovsnl over venfral, equidis-
tant from base of middle eandal rays and nares, highest ray extending a little t end of the
Tant vy whoei the fin is dopressed, equat to hend less anont; anal similar to do , ity highest’
ray exnal to snoutaml eye: ventral eyual to highest anal ray ; pectorals longer, equed tolehd
Jess opercle.  Seales closely imbrieated, the exposed cdgea little higher than loung. Lateral
line deengved, the tubes doveloped on less than 10 seales (some of those of the middle of the
By ave vemnoved),  Geneval enlor silvery, no distinet markings. Ventral surfnce entirely
white, n plumbeons lateral hand overlaid with ailvery. A dwrk vertebral line from occiput
to enudal,  Sides with o few dark apacks, dorsal surface more douscly npeck‘e_d, !,).\o margins

of the acales darkor.

18, Notropis heterolepis Eigennunn & Eigenmam. Aspeoimen, 35 s, long, taken al Qu’éppslle.

This species is evidently closely relatel to N. heferodon, N. anogenns, ote. Itdiffgrs from them
strikingly in laving tubes developed in but one ar two seales of the lateral line, while all
1he reales along the lateral lino on envside and all hut one or two on the otherarodeeply notehed
on their poatevior marging.  Hewd 45 depth, 435 D. 045 senles, 6-35-4; 15 menlen in frong of
Adorril.  ‘Toeth feoble, =1 grinding snrfnee well developed on throee teeth,  Tlend subﬁ_‘lﬂ’nl,
little compreased, the snout vonmled, litle obtuse; the lower jnw included. Mouth little
oblique, the premaxilinry helow the Jevel of the Jower mnargin of pupil. Muxﬁ‘rﬂ'ry almost
reaching eye.  Hye lnrgo, 1 in suant, 84 in head, 1} in interorbital. Dorsal jnserted gguidin-
tant {rom hase of npper cuudal rays aml sntevior margin of eye, behiud tha ]nnfd{y of the
ventrnls, Tips of the first ruys mneh projecting heyond tips of last when depressed, the
longest ray afrout cqual fo head leas snont.  Annl shmilar to dorsal, the longest vay about 13
in head; ventrals renching vent, equal to higheat aual ray; poctorals equid to length of hend
Tess opereles,  Seales loasely imbrieated, almost imbedded in front of the dorasl.  Scales along
the median line (Jateral line) with a decp notch near the middle of the posterior marging,
the line neariy straight, A few black speeks along haso of annl; a dark Jine along lower
mirgin of tail from anal to vaudal. A dark Baud from tip of Anont aloug the sides to the
eandals on the tail the band eoinvides in position with the acnles of the lateral line. On the
hody it in placed & little higher, A conspienons Black enrved lino at the hase of each aeale of
the lateral Tine,  All the sealen nhovo the lnteral band dotted with blnck. A narrow vertebral
line from occiput to dorsal, & rond dusky hand on the hrek between the dorsal nnd candal,
hetween whieh and the Inteenl Band janlighter bund,  Seales of the hack with dark margins,
Saries of minute hlack dots along cach ray ot the dorsal, aual, aml onter portion of pectoral;
1ho dorsal and eaudal quite dusky.

19, Notropis (Minnilus) reticutatus Eigenmann & Eigenmann.* Brandon, Qu’Appelle. This species

iu closely velnled to N, apectranculus. frefensis, uilidus, and topekea, anid may prove identieal
with one or the other. I appronches nearest N, frelensia und fopeka,  From the former it
differs ehiefly in the larger seaiesin front of the dorsal, and from the Intterin the nuker hrenat.
Head, 45 depth, 4-14; 1. 983 or 104 (1 or 11, B4); A 03 (1, 74); seales, 4 or 5-31-3 or 42 12-14
seales in front of the dorsal; teeth, 4=, hooke, with evident grinding surfaee. Head pointed,
hrond ahove and slightly convex.  Suont deenrved, pointed, the lower jnsw included.  Mouth
obligue, the premaxillary on a level with the lower margin of the pupil or somewhat lower.

* A larger aortes of apecimena collerted by Mr. AL Woatinan it the hendwaters of the Red River mnke it probable
that this species is N delietosus.
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Maxillary reaching front of orbit, FEye large, considerably longer than snont, 3 in head,
grenter than interorbital.  Origin of dorsal over ventrals, equidistant from tip of snout and
from Lnse of upper cnndal rayn; longest ray searcely extending beyond tip of last when
depressed.  Apal low, the longest ray not cxtending past tip of Inst ray when the finis
dopressad, aqual to snont and eye.  Vontrals reaching vent, olightly longer than the highest
annlrny.  Pectoralslittle longer than head less operele.  Scales closely imbricated, the exposed
ailges congiderably deoper thin long in the Inrgest apecimens. Lateral line decurved, com-
plete. freast naked (sealed in N topeka). A dark streak from anal to caudal, lower parts
otherwise plain. A dark vertobral line, a plunboons band slong the sides, & faint spot at
tho hase of tho candal about as large us the pnpil. A sories of spots along each side of the
Yateral line, Upper purts of sides nnd the back profusely spotted, the edges of thescnlea black,
giving the whole part a reticulnted appeirange. ‘The specimens from @u’Appelle are darker
than those from Bramlon,

20. Notropis deliciosus (Giriurd). Threo spacinens of this species wore taken nt Winuipeg.
21. Notropis megalops (Ralinesque), A nnmber of specimens of this specien were ohtained at

frandon.  Noue were seen elsewhere.

22. Notropis piferus Eig nn & Lig n. This spacies is evidently closely rolated to N.

Twctodus, from which it Aiffers in the senling and in having & couspicnous jet-blnck spot about
as lnarge as the pupil at the base of the candal fin. Numerous apeciinens wers obtained at
Winnipeg. Beanden, Fort Qu'Appelle, anid Meilicine Hat. The apecies is most nbundant at
Fort Qu’Apprlle, where the largest specimens (113 wm.) wero obtained. Head, 4-44 (Jongest in
young); depth, 415 1. 94; A. 10§ (the first bwo rays mioute, unsegmented, and wnbranched);
seales, 6-86 to 4245 14 to 18 sonles in front of tho doranl; teeth, 2, 44, 2; grinding surface
very narrow, on two teeth. Compressed fusiform, the dorsal and ventral outlines about
equally nrched; higheat point of back at first doreal ray. Head heavy, compressed, flat
above; snont blunt, much decnrved. Mouth small, Jittle oblique; the premaxillary bolow
the lovel of the lower wargin of the pupil; maxillary extending to anterior margin of eye.
Eye Inrge, Jonger than snont, 3 {u head, little less than luterorbital width, Origin of dorsal
shout equidistant from tip of snout and base of oandal; the highest ray extending much
heyond tip of Inst when tho fin is depressed, equal to the length of the head; caudal deeply
forked, tho lobes equal, longer than hemd. Aual similar to dorsal, but much lower, the
highest ray abont equal to the head less thoe snout; ventrals belew the dorsal, reaching venb;
pectarnls aboub equal to tho higheat annl ray. Honles closely imbricated, but not notably
deepor than long.  Lateral line eomploto, and each soale with a well-developed tube. The
line evenly and gently decurved to ahove origin of annl.  All specimens, from the smallest
[nhont 25 mm. long) to the largest, have a conapicuous black spot at the base of*Me midile
emndal rays, n silvery lateral hand, its dorsal margin distinet, ita lower margin not distinet,
Color otherwise variable; those from muddy water (Red River at Winnipeg) are bright
gilvery with very littls dusky, the chromatophores heing not less numerous, but contracted.
‘Tho other oxtreme is fonnd in theelear water of the Qu'Appelle. In thesc specimens there
is n conspicnons vertshral band, amd all the seales above the lateral line are most profusely
dntted with black, the dotas heing largest at tho marging of thnsenles. Top of hend and upper
parts of ita sidea similarly dotted.  Dorsal, candul, and npper parts of pectorals dusky. Speci-
mens from Little Traverse Bay, Lake Michigan, svem to represont n variety of the species
abova deseribed; the snout is moro slender, the eye poroeptibly smaller, and the caudal
peduncio more slender.  Tho difference is more marked in young examples, the form belng
mnch move slender than in scopiferus and the candal apot notably smaller.

. Notropis jejunus (Forbes). This species was found to be abundant nt W innipeg, Brandon, and

Medicine Ilat.  The teoth are quite varinble, being in diffeyent specimens 4-4; 1, 44, 2; and
2,4-4.2; otherwise theve in little or no varintion. It is not unlikely tunt some of the species
teacrihed ng having teoth 41, or 1.4-4, 2 are identical with this specios.

24. Notropis atherinoldes (Rafincsue). Winnipeg, Medicine Hat, Paplar.  The wpevimens fromn

Winnipeg are slightly deeper than those from other localities, and all of the northern spoci~
mons have slightly Inrger eyes and correspondingly shorter snon’~

31. Platygobio gracilis (Kichalson), €
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25. Rhinichthys dulcis (tiirnrd).  Swift Currenl, very alwndant; Medicine Hat, few: Calgary, few;

origin of dorsad eqnidistant from no-tril and base of middle caudal vays,  Banifl conunen in
Bow River,  One speeimen fins very nineh nrger fins than the others, the pectoral quite r"-nvh-
ing 1l nnal. Also in hot sulphar spriogs, Banfl; very abundant. Foplar, one specimen,
Uraig, abundand,

26. Agoaia nubila (Girard). Llaho Falls, ahundant, ) .
ag A:osia falcata Bigomnann & Bigevmann,  Ahuwlant in the Doise River at Caldwell, Idnbo;

two apecimens {rowm Umatilla, T the following dereription the smlcni(‘nhl and fignres given in
paventheses refer to £, nubile.  Head, 3§41 (11-41)5 dapth, 44-64 (F24§); D, 113 (&1 _A.‘
93 (T3-99).  Seales, 53-60 (59-67). ‘Teoth, E 1=, Torl. Elongate, alender, h.«ml longer tl.w.mlu_f
nubile,  Fye muech lavger than in swbile, nhout, 1} in snout, 3-44 in hemd in largegapecimens.
The head I.miuu longer the propuriionnt punibers donot tiffer from those ofmd')ilu. (-nl.as much
Jarger than iw sehilg, abhout [0 above the laterad lino (11 in nubile).  Dorsdl ns lly‘m.so‘rlru\(l
Qireetly over the origin of fhe venlrals, the lin lavge, ita anterior raya prolon Origin of
I.--luhlilnlv:ml from base of middle candal rays and {rom narea,  Candal .lle(\ ¥ forkodJ._lt]u'.
e, 37 to 380 the lengihe Aual very obliquely truneate, tI'm. nnrcrmr'r:l_vu vory high,
A4 1] £5-54) i the Tengtli, Ventrals always more postarior in ]m.mhf)n thnn in nubile, abont
oruidistant frone hase of middle candal vays and from nares, their tips cxtvmln!g.tu or pash
middle of buso of aunl, 435 (5-61 in the length (reaehing to veut, very rarely to origin of anal).
Pectornls not reacling ventyale, A dark band forward from eye; dark, Iateral hand ?cnrc-ely
evident ; silvery halow ; sides and hack with nsnereus, irroguinr, well-defined,blotaljes. i .Alll\l
and sometimes ventrals with o dusky spot near Lase in front. Dorsal and cands)l faintly
mottled; erimson apots on mandible, axil of ventrals, and along hnse of anal. (PHteB.)

dorss
Tobes s

26. Agosia falcata shuswap Figenmann & Figomununn, This variety secme well astablicshed by )
four specimens from Bhashiwnp Boke at Sienmous, It is not at all inprobable, however,.

that intergeadations will o fonmd. The specimens differ r-nu.st.:mtly in .Hm wmore posterior
position of tho dorsal aud ventrals; otherwise there js no difference of any noto.  lepd,
8#-41; depth, 4-48; D, 1041145 AL 04, Senlen, 10-55-8, . Teeth, 1, 4-4, 2 in two ape; } 83
2,41, 1 in another; and 2, 4-4, 0in the fonvih. Head pointed, the snout scntce);wrmevh.ng
Bevonrd the month,  Fye large, cquidintant from tip of snont and from upper angle of gill-
u]!‘l‘llil\g, tho orbit about eqnal to the snont, 3-8} in the heal. Daorsal inserted dise -over
arigin of ventrals, equidistant from laae of middle candal vays auwd from poster¥he h.nlf of
eve.  lts first two developed 1ays clomgate, the manrgin of the fin strongly conenve. 1lighest
ul:- wnl ey equal bo distanes from tip of snont to npper angln of 0'!”“"' Caudal Jong, deeply
forked, the lobes finely pointed, the widdle rays half as fong na tio Toles, ut.h-.:mb as long us
the headd,  Straceture of aual similar to that of dorsal. Voutrals insorfed nqnlflmf.xmt between
base of middle enudal ray s sud poaterier half of eye, pointed, extending to middle of hasa of
anal, equal to head Tesw operele,  Pectorals Tess pointed than the other fins, na long as llnx}d
or n Little shorter,  Light brown with numerous woll-defined Butches, & dark lm.u(l. from tip
of snont to hase of candnl. A1l the fins with dark points aloug tho rays collectéd in plnces,
giving the fius a faintly mottled appearance.

29, Hybopeis storerianus (Kirtlmud). A nnmber of small specimens from Winnipeg are probably to

be referred to this apecies,

30. Coneaius dissimilis (Girnrd: Very ahundant at Swift Current, Medicine Tiat, Calgary, Poplar,

The apecians from Medicine Hatamd from Poplar are quite light in color.  Thoso from Cal-
gary and from Swift Corrent ars darker, the lateral band being well defined.  Beales nlong
the lateral line H8-62. . - L
iz, Poplar, Brandon, Madicine Hat. This species in
extremaly abmndant fu e Missonri River ot Craig, and o its tvibufary, Toplar Creek. A
\ it the main wtream st Craig, whera the cnrrent

e wora shtained with ook gl fin 1
i toe awilt for seining. T 1l xlongh ak the sanie plieé none wern soen. ()m? wag obtuined
at Brandon, aud T wans told that it is abundsnt ak that pliee. Their projecting anout s
frosted silvery eolor ke them a siriking species. Tha Inrgest obtrinod measurea 20 nun.
There is o dusky vertebral hand sl a hrown Intern] one.

32. Mylocheilus caurinus (Hichardson), Misaion, Kamtoops, Sienmous, Revelstoke, Golden, nni

Untita,

33. Ptychocheilus oregonensis (Richardson). Kumloopa, Sicamons, matitla, La Grande, omd

Caldwell,  Teetl nsnally 2, 1-f, 2. Dorgal with nine well-developed vays (1, ).

|
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Leucisous and Richardsonius. The genus Richardsonius wns proposed by Givard in 1856. It
wna anid to benr somo resemblance to Sqraline, from whioch it could “ he distinguished by the
smooth edgo of the dountal ridge nud the long nunl, togethor with the peculinr positioun of the
latter in referonce to the doveal. The dorsul ir nleo mnch deeper than long, which is not the
the case in Squaline.”  Species discoverad sines Girard's deseription wis written have aliown
thot no snch differences hetween Syualius (Leucincua) and Richardeoning exist. Dr. Glinther
clnssed the only two apecies of the genus Richardsonius with his Abramis, charactorized by the
elongate nunl and compressed ventral ridge Lebind tho ventrals. Jordan aud Gilbert nlso
sepnrated the genus Kickardsonius front Lenciscus, ete., on the basis of the compressed ventral
ridge and elougate anal. 1 liave examined a very lnrge series of specimens and find that the

vontral ridge is very variable, especially with age, and ia of no worth whatever to separate

Richardsoning even subgenerically from Leucisons. In onc specimen, which might have served

(tirnrd's artist when he drew R. balfeatus, therd"is the merest vestige of a ventrml ridge. The

rildge seems best developed in specimens ahout mediumsize (76 mm.). The characters selected

to reparato the spocies of the old genus Richardeonina from each other seem no more fortunnte.

Neither the teeth nor the seales are of any value whatever in this respect. 'The anal fin is by

no moans an absolute gnide, a8 will bo seen Iater. In fact, 1 have been unable to detect &

single character which will slwnys separate the two forins, ench of which is variable in the

extreme. A1l those speoies of Leuciscus with fncreased number of anal rays, montanus, hydro-
phloz, gilli, balteatus, andl lateralie mny Lo classed nnder the subgeneric name Richardrontus,
I find in examining 41 apecimens of Leuciscus wontanus, collected by Jordan at Provo, that
in sowe the ventral ridge is much more developed than in typioal specimens of Riohardsonius.
The nnal rays are: 28 with 1243 12 with 133; 1 with 144,

34. Louciscus atrarius (Girard). Thie species is quite abundant in the Snake River at Idaho Falls.
It readily takes the hook. The lateral line is not developed until Inte in life; in specimens
2 inches long the pores are formed on but few scalea.

38. Leuciscus hydrophlox (Cope). Abundant in the Suake River at Idaho Falla. The anal rays in
o nnmber of specimens examined vary from 12§ to 14j. Two specimens have 12} rays,
fourteen have 134, and fonr have 144, The doreal rays vary from 104 to 114, and’the scales of
the Interal line from 61 to 68 'I'here is present n slight median keel behind the ventrals.
There specimens agreo very closely with apecimens of L.montanua collected by Jordan at
Provo, Utab, except that a larger porcentage have 13 and 14 anal rays, and a smaller percent-
age linve 12 rays.

36. Leuocisous balteatus (Richardson).

('yprinns ( Abramis) balteatus Richardson, Fanus Bor. Amer., 11, 301, 1836; Storer, Bynopsis Fish.
N. A, 160, 1846.

Richardsonius balteatus Girard, Proc. Acad. Nat. Sei. Phils., vi, 1856, 202; id., U. 8. P.R.R.Exp.
& Bnrveys, x, 278, pl. Lx, figa. 1-4, 1858 (Fort Dalles, Oreg:, Fort Vancouver, Oreg.1); Dlean,
I'roc. U.S. Nat. Mns. 1882, 93 (Garrison (‘resk, Waeh.); Jordan & Gilbert, Syn. Fish.N.A,,
251, 1882 (Columbis River and nort#ivard); Jordan, Cat. Fish. N. A., 33, 1885,

Abramis ( Blicea) balteatus Gitnther, Cat. Fish. Brit. Mus., Vi1, 309, 1868,

Of thin species I obtained two unquestionablespecimena at Kamloops. There is o distinct
median ridge behind the ventrals, anid the anal has 20§ and 22§ (11, 184-203) rays. Teeth, 2,
5-4,2. At Mission this species is abundant, the Jargest individnals measuring 140 mm. In
the larger specimens the postventral keel is very variable and frequently not at all distin-
guishinble; it is best developed in medimmn-sized spocimens (80 mm.). The teeth are nsually
2, -4, 2, when normally developed. Of these, the anterior tooth on the left is thicker and
shorter than the others, dagger-shaped, aud remote from thera, I'have made detailed couuts
and monsnrements of over 20 speci and have counted the rays of all the rest. The anal
raye ure an followa: 164 in two specimens; 174 in seven; 18} in thirteen; 194 in tveunty-five;
204 in cighteen; 21§ in eight; 23} in two; 234 in two; 244 in two. The nsual number, thon, is
194 or 204, ‘The dorsnl varies from 113-134. 1 have found no coirdinntion of veriations what-
over. Fach character varies independontly, The seales vary from 11 to 13-53 to 63-5to 7,
Acoording to the Mission specimens the nermnal number of annl rays is 19¢ or 204, and the
varialim is three or four rays in both directions.
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The following table gives the mensnremounts and some other varintions fonnd minong the
npecimens of Leucisews balteatus from Mission:

No. | engthl Do,

| e . | Position
.;‘" .| wa. Annb| Sealea. i Toth, ! Depth | e senal, Sex. Remnrks.

1 4o | 13 a4 i ? Koel acarovly nvidont,

2 120 [ £2 3] [$33 d | Madien kel nenrcoly ovident.

3 11e | 19 3 Uiy g Mediun keol moderats.

4 105 | 12 3} {ily | Q | Medinn keel well dovoloped.

b o0 | 12 ag . H d | Keel typionl.

[] 02 | 12 a; ] g | Keel nifidernte.

AR TH Y 3% M ? | Keel ovtdent. o of

B 2 1 3f 1/ P Keel distinet. /
] 88 | 12 3 (1) d | Keel well developed.
[ 92 | 12 3 i @ | Kesl typical.

| ez a2 3 (§) & | Keel well develoged. Fo

12 87 | 12 3 U] d | Keel moilerate. - 1

13 R 12 3 () o | Keal well developed.

14| 83 | 12 3 ) | & | Keel nowmore thap i fifpntanus.

15 | 8 A 11 3 ) | o | Keel distinet. |

18 05 12 3 W o | Keolevident. et PN

171 B0 1! 3 t 1 | Keel moderate. i

18 | g 1 3 h | o | Keesl typieal.

19 | 7 12 3{ 4] t | Keel well doveloped.

20 | 87| 12 3 F1\) B P o,

21! 81 | 12 3 iy Q Keo) mumlorats.

2 % n IR PR

2; % 13 Kol evident .|

2 13 = k

E I | 12 L |

e TR, SN

* I have fresquently absorvel that the Inrrmq( Individaals amaug the minnows usnally have abnormal numbers of teeth.
1 Equidiatant from haso of middls cuudal rays and » poing aboeve middis of pupil. .-
+ Antorlor tosth of main row on lelt silo is Lirge, dagger shaped, anit romote from the others, and points fuward. .
Equisiatnnt from base of middie candal rays and upper angle of preopercle.
Equiilistant from bnso of imiddle candal rays and poaterine margin of aye.

Besides the above thers are four with 17} anul rays; eleven with 184: twenty withflm;

eleven with 204; five with 21k; ony with 224; one with 234, The largest hwmber of

specimens with incrensed anal ruys syorn small judividuals, about 70 mm, long.—y —-
37. Leuciscus balteatus lateralis (({irard). I'he specimens of this subaperies from the different
localitive will be considered separately. ;J‘"
1. Sicamous. A number of the apecimens contain large parasitic worms. Fight specimens
examined show the following nensurements:

|
No. Length |Porsal.’ Amnl. | Scales, | “Teoth. | Poaltion of doreal. |])ﬂpﬂl.|

mm, !
1 123 18 | 11-60-6 2,4-3,1 (*) 4—
2 a2 1251 18y ; 11-628 | 2,5-4,2 | Keel tndistinet (*) .. o
8 an 128 | 14 13-62.7 ' 2.5-4,2 h
4 R 124 17 122805 1 2,54 |o.eieiiiimiieiiiiia,
5 B85 12, 16 10-02-56 | 2.6-6.3 {}
6 80 12 18, 11-60-6 | 2,56-4,1 (W]
7 85 12 14 11-59 5 1 2,5-4,2 th)
L] W 12, 174 11-61 2,6-4,1 ")

|

* Eaqnidistant. from base of midile cnndal rays ami npper angle of preoperele,
« 1 Bquidistuat fram haso of mlddle caudal rays aml o potat above m'«hlh- of pupil,
4 Equidistant from baso of middle candal rays amd sociput.
The total nunber of sperimens collected at Sicamona wns 58, They have the following
" number of anal rays: 1 hns 143; 3have 153; 13 have 18); 28 have 174; 8 havoe 184; 5 have 184,
These specimens are a little more robust than those from Mission aud are cevtainly more elon-
gate, the depth in o nnmher of them heing 334} in the length. They are more conrsely anid
profusely punetate.  There is a conspicuous Maclk lntaral hand, above which there is in some
specimens o narrow light line, above which thers is another durker shads, The veontral kool
is moderately developed. [a all the normal pharyngeals examined tho testh in the main row
were H-4. In one case the teeth are 2,5-3, 3 which may be a cass of reversion. This is
nnqnostionably the species figured by (firard as R Jateralis. The average size of tho speci-
meus is smaller than that of balteatns.
¥ B, 18948

v i~ o
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39. Hiodon tergisus Le Sucur. Winnipeg, lrandon.

2. Specimens from Grifin Lake, also undoubtedly lateralie, are similar to those from H
40. Coregonus williameoni Girnrd. This speeiea in extremely abundunt in the Missonri River at

Sicnmons in color anil proportions, being probably slightly more compressed and deeper.
Many specimens of this genns are bright scarlet on the sides. There were takeu in Griffin
Lako U4 specimens with anal rays as follows: 3 with 14§; 7 with 16¢; 3 with 16}; 1 with 174;
75 mm. or leas in length. The teeth in the nmin row are in all but one doubtfl case, 5-4.

3. Two specimens from Kamloops have the keol moderately developed, the teeth 2, 5-4. 2
nnd 2, 5-8, 2; the anal rays, 174 and 184,

i. Ono apeciraen from Recalstoks has teeth 2, 54, 1; nnnl, 164; depth 4 in length,

5. Golden., The position of the dorsal fin docs net vary materially in mny of the apecimons
enumerntaid abave, nor in balteatus. In nll the specimens examined this fin was aquidistant
from base of middle caudal and from o point from above the middle of the eye to nearly the
occiput. At Golden [ obtained a uumber of specimens in which there is very great variation
in this poiut, The dorsal is equidistant from hiase of middle eandal rays and from posterior
margin of the eye iu vne oxtreme aud from behind tho ccciput in the other. The specimens
living in amilky river instenil of n clear luke, as those at Sicamons, are much lighter and more
nniform in eolor. The averago nnber of anul rays is less than in the 8icamona specimens, as
may ho soen from the following table:

Measurement of apecimena from the Columbia River at Golden, Hritish Columbia.

o ] N | T T
Nu. Leugth. Dorsal. :Alml.: Scalea. | Tveth. | Depth. ,“"""';'nlr,'ll':i:'r:l‘. Rq-x‘f: Remarks.
- ] o
mn._ | i | | | |

1 115 12) 154 | 12-63-6 1 2.5-41 33, 4 ) Keel nil,

2 104 1 18f | 10817 2,541 4] 4 [0} | Kool evident.

3 1§ 18y | 10-55-5 | 2.5-4.2 4 | i ) 0.

T A s LA R A ool il marked

5 :

8 CARE T I ‘ll ! 4 i&: 1&3} w‘ell developed,
E H ... Keel nil.

8 l 85 113 | 14 '4 Y &) ..| Keolwelldeveloped.

] 83 125 |t G 4 i ..| Keel searcely evident.

1 [ g 16 431 4 ) Keel eviden

:é ‘7"; 1 }Il i }? :ll | :} ! :‘; Kool evident.

Bl oo 4 it | Kool weil developed.

i 20 10§l 5 i (3} Keel moderate,

15 a8 3] | 8 4 %] 1 Keoul woll developer.

10 a1 s2f a7 4] : n,

17 12§ | 15 (4] | Keel strong.

18 | 62 1wy, u Gaveies § Do

* Bquidistant from baso of midile gnudal rays aml acoipnt thoginning of scaled region}.
1 Doraal nenrer hane of mitdle enndal rays than occiput.

1 Bqublistaut from base of mlddle enudil rays aml uppor sngle ul‘rron rele.

§ Equidistant from base of middle cmwlnl rays nnd posterlur margin of ¢yo.

The dorsal in this lot has one or two spines.

Tweuty-three specimens takeugat La Girande, in the Grand Ronde River, vary from 32 to
108 mm. in length. Two have nnal rays 1i}; six have 154; eloven, 164; fonr, 174, Depth,
31-4; toeth in ooo sporimon exnmined, 2, 5-4, 2; general color dark, markings well detined.

Thirty-threo sprcimens from Hoise River at Caldwell show the greatest varintion in anal
rays without any groat specialization in one number, They are as follows: one with 144;
two with 13}; six with 164; seven with 17¢; oight with 184; seven with 19§; two with 20§;
and one with 21}. Theso specimons are rather flat aud deep (dopth 8¢ to 33), approaching L.
balfeatus in this respect as woll as in the number of anal rays. They are rather pule in color
with the markings not distinct. Some of these specimens mny belong more properly to
balteatus, but I ain not able to detect any differonces save those meutioned. Tha ventral keel
in most of these apocimens is no more avident than in apebimens of L. montanus.

OFf nine specimens from Umatilla, Oreg., two have the ausl rnys 17§, four have 18, and
three, 204.

38. Blodon alosoldes (Rafinesque). fold eye.  Poplar, ainudant; 1. 114 or 124, counting nll rays;

Internt line nbout G0; depth, 8% to 34.  This specien is very abundant in the Red River at
Winnipoeg; the largest specimon seon mensnred 370 mm.; head, 41-5 in largest specinens
(43=14, in smaller, 230 mm.}; dopth abont 3; 1. 113; A. 31-37; lateral line, 81. This species
is here dried for the market; also taken at Brandon and reported o me at Mediciue Hat.

Craiu. 6 wan nlyo tnkon at Tiinho Fallain the 8nake River, at LaGronde in the Grand Rendo;
at Goldon, Revelstoke, anned Umatilla in the Colnmbin River: at (aldwell in the Boiso River:
at Culgary and Banft in the Bow River, whero it is ealled grayling, nud ab 8icamous in
Shashwap Lake. There are minute differences between the specimens tnken st different
places, but 1 am maahlo to distinguish specifio charactera to separate them.

_41. Coregonus coulterl Eigenmunn & Bigenmnnn, Muny Apecim~ng, the largest monsnring 195 non,,

from the Kicking Horse, nt Firld, British Columbin; onespecinren from Golden.  Hend, 4{-H;
dopth, 44-6k; D. 104-114: AL 12-13; senles 7, 60-63, 7 (to ventrals). Form rntlu')};-‘yeaa_\',
little elevatod, the snont broad, very hlunt and deenrved ; greatest depth of head equpld ity
length less the operete.  Mouth lew, the snont but little projecting, maxillgky reaching aye
in Inrgest specimen, further in the smuller ones.  Eye equalasnont, 4 indiead§ Supplemental
bone & erescont.  Gill-rakers mneh as in williameoni.  Dorsals and anal ghdrter and higher
than in williomaoni.  Scales Jarge, dull wilvery; the spots of tho yonng not®h coyspicuons as
in thoso of williamsoni, Length of largest apocimen to origin of doranl, 88 mm. +(PIAte 6.)

42, Oncorhyndhus tschawytscha Walbaum.  Goliden, 11 specimonk, the lnrgest 120 mm. Revel-

atoke, a large number af apecitmens, the largest 120 mm.  La Grande, 1 specimen.  Mission, the
Iargest 95 m,  Kamloops, 1 specimen.

43, Salmo mykiss Walbaum,  Calgary, Banf, Griffin Lake, Sicanons, Kmnloopa, Tdalio ¥nlla, nnd

Cenize? The apecimens from (algary and Banff resemblo very closely spegimens in the
collections of the Indiana University from the Rio Grande at Del Norte, C(olorado. 'n ove of
the Rio Gramlo apecimens I connt (R1 rows of seales; Dr, Jordan connted 155/(!0!!“60 in those
he examined.  In one of the Calgary specimens I fined 156 rowa,  In the shapp of the head and
in color the spocimens from Calgary and Banfl are almost axact veproductions of the Iio
Girandn specimens, 1 therafore see no reason why tho two should go uwnder different names,
The question of the number of specica of trout does nob appear rettleil s yet, nor in it
prohable that it will he until all the tront are canght.  Specimens from Kamloopg Qi from
those from Calgary in having slightly Invger spots. Thesa from Grifiin Lake havestill Invger
and nore numaoerony spots, SHA 2

44. Thymallus signifer ontariensis Valenecicnnea. A single apecimer, 212 mm. long; D, 215 A. 125

geates, 01, Craig, Montana, This gpecimen difivea from the spechinens nhl;li\.m»_\ Jordau
i Ahe Madison River sl ot Harsothief Springs, in the lavger aealos, heing in this respecet
identien! with the typieal signifer, s in lnving tha black spots extend quite to below thesoft
dorsal fin, The ealor of the dovsal is as deseribed by Jordau.

45. Balvelinus namaycush (Wallmumi.  Calgary, Banil, Devils Lake, GGolden, and Revelstoke. A

wpreies of Salvelinws, prolmbly to ho veferred to this species, renches a largo size, a meter and
more in Dovils Lake, it the Cinadian Rocky Mountaing Park, A photograph of one of thesa
larger individuala shows it fo he everywhere profusely spotted on henil, sidea. and back.
Tlie spots are slightly Firger on lower parts of gides. Those of the Jiendl do not differ from
those of the bady.  The dorsal, candal, and to some extent the avnl, ventral, and pectornls,
are nlso profusely spotted. ‘The largest specimen obtained megsures abont 435 mm.  The
rpota ara much less nnmerons than in the photograph and these of the head show o tendoney
to nnite, Jeaving a dark vetienlution ns o backgronud.  Dorsul, doft dorsal, and eaudal well
spottend; anal and inner surfaces of ventrals amd pectorals nlso spotted. The anal margined
in front and ahove wilh white. In this Invger specimon the treth of shuft of vomer are
well developed.

In the Bow, intu which Devils Lake has an outlet, and in the Elbow there are numerona
amall trout which ara cousidered diatinet from those in the lnke, The lavgest of those obtained
at BanfF mensurad 800 um. in length, the rest from Calgary avo all smaller.  In this largest
apecimen al in all the smaller ones 1o teeth ars developerld on the sbaft of the vomer. In w
specimen ahonk 300 rom. tong, from Lake Michigan, the shaft of the vomer Jus well-dev aloped
teeth, This wonld lewl eolor to the popular helief that those of the river aro different
from thoso of tho lake. Thae river specimens have smaller and much fawer apots, the dorsals
and enndal amid inner surtace of peetorals ave dusky without indieations of kpots; there ars
few or no spots on the head. A specimen 165 v, long has thesn chnraetors still imore empha-

= Bl BOS Fich Come,ox, 50, pl.ovin, g, 7.
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sizod. ‘I'bore ssems to Le nothing about theso spochnens that may not be taken as characters
of the young. Other apecimens from the Columbia at Goldeu and at Revelstoke show no dif-
forencea from those from Calgnry eud Banff. A largehead in the University’s collections from
20 miles enst of New Westminster, B. C., haa tecth on the shaft of the vomer and is 8.
namaycush (Walbaum).

46. Peroopais guttatus Agnssiz. Winnipeg, Brandon, Regina, Bwift Current, Medicine Hat. This

species is abundant in nlmost all streams trom Winuipeg to Medicine Bat. They are more
numerous and larger in the cool, clear strenms. The genera of Percopside may Le distin-
gnished us follows: (Plate 6.)

a. Dorsal, with two feeble, slender, unbranched raye; anal, with a single similar ray; scales moat

47. C

strongly otenoid on caudal peduncle; posterior margin of preoperole entire or with feeble
er Jations; form 1ONAET ... ..uousioanr e et e e PERCOPSIS,

. Dorsnl and anal each with two very strong sitnes; sctiles most strongly ctenoid on anterior

part of hody; posterior margin of preopercle with n few short but strong apines; form heavy,
ACOP eenninaenene tieseescecsesasse oevs COLUMBIA,
bia tr g & Eig Umatilla. (Plate 6.)

Col

bia tra 4 Ei & Eigepmnann, 8ci , 18902, 283 (Umatilla, Oregon).

Hend, 34-3¢ (8 in :he young); depth, 3}-3¢ (4 in the young); D. 11,945 A, 11,845 ncales, T to
9-44 to 46-7. Body comparatively deep, dorsal profile more arched than the ventral, making
nn angle at the origin of the dorsal fn; sides P {1, enudol peduncle mont so. Hend
short and chubby, eye equnl to snont, about 3% in the hrad. First dorsal spine ahout equal
to tho pupil, second spine one-half length of head, reenrved and very deeply grooved ‘lﬂ]lil'ld.
Anal apines somewhnt lower than the dorsal spines; ventrals reaching past vent. Nape, wgt-h
the oxception of oceipital spine, soaled. Pranslncent in life. Color, generally smutty. Side
with three rows of moreor less oblong blackish spots, the middle and superior rows most
noticenble. Back with o series of similar spots, one heing more conspicnous at beginning and
endl of first doraal. Doranl movtled, caudal barred, Hend smutty, » Llue black spot on middle
of opercle; # nurrow, silvery, lateral band. Young transincent, with well-defined dark spots.

48. Lucius luofus Li Winnipeg, Brandon, Westhourne, Moose Jaw, Swift Current, Medicine

Hat. This epecies is common throughout the North and is one of the most. pmmiulen', gome
fishes. Usnally enlled pike, the nume pickerel being applied to the two species of Stizostedion.

49. Pygosteus pungitius Linnwus. This specics was obtained in the clear waters of the Qu'Appelle

River. It wna pot noticed elsewhore.

50. Bucalia inconstans Kirtland. QuwAppelle, Regina, Bwift Current, Maple Creck, Calgary, Poplar,

This apocies is very abundant ot Regina jnet below the dam.

51. Btheostoma glintherl Eig & Eig

Eth

[{ giinthert Kig & Ei Am, Nat. 962, 1892. Winnipeg; Cedar Rapids, lowa.

e . e

Types: Three specimens 50, 50, and 60 m. long, Winnipeg, Manitoba.

Three specimens from near Cedar Rapids, Iows, collected by Seth E. Meck.

Promaxillaries not protractile; gill-membranes scarcely connected; ventral line with the
medinn scales enlarged ; lateral line complete; palate with well-developed teeth ; dorsal apines,
10; preopercle entire; nape and breast, except the medinu line, naked; cheeks nnd opercles
ench with about three series of large ctenoid senles. This species is very closely reluted to
E. aspro, from which it differs in tho uniform size of the soales on the cheekea and on‘ the
opercles, ato. Head, 84; depth, 64; D. x-13 or 14; A. 1, 84-114; scales, 5-52 to B4-5. Ifdfm
of E. aspro; mouth moderate, the maxillary not extending beyond anterior margin of eye,
about 3 in hend; eye, 3} in head; cheeks with about 25 large, strongly ctenoid scales; opercle
with similar seales; gill-membranes much more connected than in E. aspro, the connection
not extending back beyond middle of chreks. Outer series of teeth considernbly enlarged in
ench jaw. Dovsal apines slender and high, slightly more than snont and eye in length; soft
Aovsnl shorter und Jower than the kpinous. First anal spine hut little longer than sccond;
pectoral equals hend less opercular spine; ventrals but little sbortor than pectornls, DBreast
naked, n fow scales along its median line, mid-ventral line naked, tho scales when present
probably little if any larger than those of the siden; nape naked, na in E. aspro.

Translucent in lifo; o dark stripe down and snother down and forward from eyes. A
black spot on hnmeral regiou. Sides with about eight dark spots, which are narrow, on ante-
rior part of body, further apart and larger on tuil; only the last three extending above the
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Tntornd lino; ventral surfare plning Lnek tossolinted, but mach Jess rogninrly and distinotly
thon in K, espro.  Spinousdorsal with a blnek epot between tho firat twa or throe apiues aud
another hetween tho hasos of the last three. ‘The remninder of the fin, a9 well as the soft
doranl, regularly dotted; candal fuintly harred, a black spot at its base, the remuinin, fins
plain,

A fonrth specimen from Winnipeg may belong to the same species, but it is provabiy an
immature specimen of . aspro, 1t is but 19 mn. long. It has D.1x-11; A.11,7; sonles about
46. Premaxillary not protractile; gill-membranes united to below maiddle of cheeka; napo,
choeks, and opercles nnkeil; breast aud ventral line nuked. A black stripe forwara from eve,
not below it; o series of ten black spots along tho rides; o series of six Iarger ones pg tige
back; a binck band throngh middle of spinons dorsai; about three oblique nds ‘on_sdtt
dorsal and on the eandnl. A Llack spot on bass of cnudal.  No distiuguia}mhle nteral line.

The thrae specimens frum Towa ddiffer in no essentinls from the Winunipeg pecimena. In
the smallest (40 mm.) the blotehes of the aides nro largec anil foswer in mumbeid and thero are
rather broad dorsal blotclies, intermediate in position to the lnteral ones. E

52, Btheostoma aspro (Cope & Jordan). Fonr small apecimens of this sposies were takew wt Win-

nipei tnd s number nb Brandon, tho bnegest of which is 70 mm. long. Thess do not differ in
any essontials from specimens collocted hy Prof. 8. 5. Meak in Towa.

53, Btheostoma nigrum Rafinesyue.  Spocimens of this apecies tukon at Westhourne, n trilutary ol

Lake Winnipeg, in the Assiniboine at Brandon, and in the Qu'Appelle do not differ from
specimens collacted in Tutiana and lowa, | was informed by » half-breed that this apecics
was very abandant in korun small steaams north of Qu'Appelle. ho samnd intdfmation was
given me by others at Brandon,

54. Btheostoma jowee Jordan & Meck, Alunwvlant at Swift Current, 'This is a yoi-y'bﬁ'nutil‘u]ly

calored darter in life,  The minde has tho hase of the spinous dorsal dark bluo, above which,
is a rnsty band and then a narrower dark margin, A bright light-grern apot above pectoral.
Siles with ahout nine dark-green spot+, the interspnces silvory with rusty nnd with green spots,
Fins of the female nearly plain, the rusty apots of tho sides wanting.  In the aleoholio peci-
mons the patterns of color aro seen to be very vavying.  In smaller specimens #ero are
abont nine quito regitnr bands; in larger specimens tho aides become mueh mattlnd hy the
adidition of dark spots in the interspaces.  Frequently thero ave aight or nino quadrate spots
on tho back. In one spocimen thers i<a dark band along the sides from tho ‘to the
tail.  The candal is nbwaya more or less conspicnonsly barred, tho soft dorsal 1eds so, and the
lower fing incliling the peetorals wre plain,  The lateral line is usnally developed on more
aeales than in J. quappelle.

55. Btheostoma guappelle Figenmawn & Figenmann.
Etheottoma quappelle Eigenmann & Eigemwann, Am. Nat, 963, 1892,  Qu'Appelle.

Fort Qu'appells. A singlo spocimen, 43 mm.  ‘This is the northeromoest point st which
durtera hinve ns yet hean taken.  Premaxillaries not protractile; gill-membraues senrcoly
connorted; ventral line with the median senles not enlargnd: Interal line straight, developed
on 19 seales; palato withont teath: dorsal apiues, 9; annt fin considerably amaller than soft
dorsal; hnmeral region withont blark process: cheeks with & fow small seales jnst below auid
beliind eyes; opercle with a few seales on its uppor nngle.  'This species is elosely related to
E, imve and £, jessire, difering in the radint formula, scales, ete, In shape it approachos
vary uenrly E. imner, hoing mueh slondorer than jessice. Head, 4; depth, 54; D.rx-8; AL 11,
65. Seales, 3-33-7; Iaberal lino doveloped on 19 geales.  Form similar to E. iowm, its dorsnl
profile notably less arched, its head lowar aml less compressed, more truly conie. Snout
rather blunt, the maxillary extemling to aunterior margin of pupii, about 3 in hend. Fye
maodoeate, 34 in head. Teeth in very narrow hands, the cuter sarios eularged. Chesks with
ahout 10 small eycloid senlos hordaring the lowar poaterior portiou of orbit; opercles with
few senlee,  Doranl apines vather short aind stiff, tho highest equal to snout and orhit.  Secound
(dorsal shorter than first, haso of anal much shorter than bass of second doranl, not eqnal to
snont and eye,  Pectoral and ventrals ahoutequal in length, ahont equal to lieml less opercle.
Nape nnd brorat nakoed; mid-ventral line with small seales,  Goaeraleolor dusky, the markings
much less conspienons than in imee, A dark shade dewnward from eye, another forward; o
Black sapot behind eye; a dusky region on operelo anlon shonliters.  Sides with ahont 8 dnrk
bine hars, alterunting with rusty hars, the mrging of these ill Wlefined.  No biotchos on bavk.
Baanl half of apinons dovsal blaek. the remninder hyaline.  Soft doran and candal barred, anal
and ventrals hyaline, pretorals dusky
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56. Perca flavescens Mitchill. Abundant at Fort Qu'Appelle; Brandon.

57. Stizostedion vitreum (Mitchill). Winnipsg, Moose Jaw, Fort Qu'Appelle. A single specimen
from Monsn Jaw has tho sides and upper parts all quite dark with few yellow spots in streaks,
8pinouns dorsal dusky with the usual black spots. Boft dorsal, caudnl, and pectoral colored
like tho sides; anal snd ventrals yellow with many dark spots. D. xv-# 21.

58. 8ti dion d gri DeKay. Winnipeg, Braudon, Poplar,

59. Aplodinotus grunanfens Rufinesque. Winnipeg, abundans.

60. Cottus asper (Richardson). Mission, SBiesmous, Kamloops, Griffin Lake, and Umatilln. Very

abundaut in the Frasor system from tidewater to aun sltitude of 1,800 feet. This species -

varics greatly in color in different lovalities. At Mission [ obtalueil & number in the turbid
water of the Praser. These are gray with the nsusl derk markings; I obtained two specimens
from o little brook of olear water which wers very much durker, the gray remaining as bat
narrow streaks and spots among tho general greund color of black both on the sldes and fins,

61. Cottus bairdi punotulatus Gill. Craig, Mountana,

62. Cottus rhotheus (R. Smith). Two fine speci of this species, 120 mm long, and a number of
smaller ones were obtained at Lo Grande. Lateral line complete. D. vir or vin, 17; A, 12}
or 13}. Soft dorsal aduate behind, the mombrane extending to near candal. Color of lnrgest
specimens: soft dorsal with oblique bars, most warked on the rays; caudsl with about three
large burs. ‘The spacies is quite common at Idnho Falls.

63. Cottus philonips Kig & Eige nn.

Cottun philonips Eigenmuun & Eigeminann, Am., Nat. 963, 1892. Field.

Seventeen specimons of o Coftus were taken in theicy watersof the Kicking Horse at Field,
B. C. lend,abont 434 in hend. . viitor ix-16to 18; A.11,18; V.1, 4. Pectoral reaching
annl or past vent oven in lnrgest speciinens. Anal equidistant from tip of suout and base
of onidal ornearer tip of snout. Ashygray with blackish blotches. No well-defined crossbars
excopt snmetimes near tho tuil. Frequently o dusky blotch on auterior part of spinous dorsal
and aoother near its posterior emd; the fin somoetimes wholly dusky, margined with white.
Pectorals, soft dorsal, and casudal more or less barred.

64. Cottus onychus Ligenmanu & Eigenmann.
Cottus onyohus Eigenmann & Eigenmnnu, Am. Nat., 863, 1892, Calgary.

A single specimen 82 mm. long from Calgary. This species is evidently closely related to
C. pollioaris (J. & G.), from which it differs chiefly in having many prickles. Hend, 3%; depth,
6§; D. vur, 17; A, 13; ventrals, 1, 4; peotorals, 18. Teeth on voiner, none on palatines.
Width of hoad equals its length to end of preopercular spine, its depth 2 in its length. Pre-
oparels with an upturned claw-liko spine, below which ars two othors, much swmnaller, the
anterior ono iaving its point turnel downward and forward. Eye 1} in snout, % in inter-
orbital, 5 in head. Maxillary not reaching orbit. Sides above the lateral line, which is
complote, with stiff prickles from below first spine to below the last dorsal ray; prickies below
the lateral line confined to the abdominal part of the sides, Dorsals connected by n low
membrane, the rays mueh higher thgn the spines, 3} in liend. Pectorals reaching past vent,
its rays not branched, A dusky spot on breast just Lehind auterior end of gill-slits; ventral
snrfaco, including tho ventrals, othorwiso plain. Anal with o fow dusky specks on its ruys;
other fins barrod; sidos anil upper surfuces olive with darker spots. Three dork Laads below
soft dorsal; a dark baud just in front of tha caudul.

65. Lota lota maculosa (LoSuour). Winnipeg, Craig. Abundont at Winnipeg. A single specimen
was taken in the Missouri with hook and line. 'This species was reported to me at Calgary,
whore it is said to nscend the astrenms south of Calgary in great numbers. A species of
‘“ling” wna alse reported to me at Golden * and again nt Sicsmous. From the description
given it mast be closely related to the species under consideration, 1t is said to reach a
length of 1.50 m. At Sicamons they had this species for dinner just before I arrived, whiok
is the noarest I cnne to securing it on the Pacific slope.

*Chinve rocantly roosived u speoimen from this plaoe through Mr. tiroon. It ia identioal with the Atlantio alope form,
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Table ghotwing the distribution of the different apeciea enllected.
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OBSERVATIONS ON THE DISTRIBUTION OF THE SPECIES OBTAINED AND THE
RELATION OF THE DIFFERENT RIVER FAUNZE EXAMINED TO EACH OTHER,

Six of the sixty-five species obtained are fonnd on both the east and west slope
of the continent, Pantosteus jordani, Coregonus williamsoni, Sulmo mykiss, Catostomus
catosiomus, Salvelinus namayoush, Lota maculosa. (Rhinichthys duleis is recorded from
the Pacific Slope. T obtained none.)

Forty-two species were found in the Winnipeg system. They are:

Acipenser storio,

Ietalnrns punctatns.
Ictiobns cyprinella. Notropis jejunus.

Carpiodes velifer. Notropis atherinoides.

Catostomns catoatonns. Rhinichthys dulois.

Catostomus griseus. Hybopsis atorerinnus.

Catostomus commersoni, Couesins dissimilia.

Moxostomn aureolnm. Platygobio gracilis.

Moxostoma anisarnmn. Hiodon alogoides. Perca flavescens.

Pimephales promelas. Hiodon torgisus. 8tizostedion canndense grireum.

Notropis jordani. Corog willi i Stizostedion vitrenm,

Notrapin hoternlepis. 8almo mykiss. Aplodinotus grunniens.

Notropis reticulatus. Salvelinus namaycash. Cottus onychus.

Lota lota maculoss.

Notropis deliciosus. Tercopsia gnttatua.
Bight of these species were found in the Saskatchewan and not in the Red River.
They are:

Lueius luoins.
Pygoateus pungitins.
Euonlia inconstans,
Etbeostoma giintheri.
Etheostoma aspro.
Etheostoma nigrum.
Etheostoma iowse.
Etheostoma quappelle.

Notropis megalops.
Notropis acopiferus.

-

Etheostomnn iowe.
Cottus onychus.

Couesins disaimilis.
Coregonus willinusoni.
Salmo mykiss.

Sixteen species were taken in the Red River of the North and not in the Saskatcl-
ewan. Many of these will probably be found in the Saskatchewan when its lower
waters arc examined:

Cntostomue griseus,
Notropis jordani.
Rhiniehthys dulels,

Acipenser sturio.
Tetiobus eyprinella.
Moxostoma anreolum.
Moxostomu anisuram. Pygonteus punyitius.
Notropis heterolepis. Etheostoma glintheri.
Notropis reticnlatus. » .
The seventeen species taken in the Missouri are as follows:
Notnrns flavus.* Notropis atherinoidea.
Carpiodes velifer. Rhinichthys duleia,
Cntostomus grisens. Couesius dissimilis.
('ntoatowns commersoni. | Platygobio gracilis.
Moxostomn auveolum. Hiodon alogoides.
Hybognathus placita. * Corcegonns williamasoni.
Of these, but two species (Rhinichthys dulcis and Platygobio gracilis) are found
both at Poplar and at Oraig. Thirteen ot the species takdn in the Missouri are found
iu the Saskatchewan basin.
Tho species of the Saskatchewan, with the exception of the new species, have all
been taken in the Mississippi basin. The Saskatchewan basin, therefore, can not be
separated from the Mississippi basin by any positive characters.

Notropis deliciosns.
Notropis megalops.
Hybopsis storerianus.

Etheostomn aspro.
Etheostomn nigrum.
Etheostoma guappelle.
Perca flavescens.
Aplodinotus grunniena.

Thymallus signifer outariensis.®
Encalia incoustans.

Stizostedion canndense griseum, *
Cottna bairdi punoctulatns.*

Lota lota maculosa.

* Not found in the \\'mmpeg system.

]
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The families of the Mississippi hagin not yet fonnd in the Saskatehownn bhasin

are:

. Lepisostaidn.
. Amiidae,
. Clupeidie.
4. Dorosomicdie,

20 KD -

Twenty two specimenx were taken in the Columbia.

Ammocetes tridentatus.
Catostomus eatostoms,
Catostomus macrocheilis,
T'antostens jordani,
Aerocheilus alntacens,
Agosin nubjla,

Agosin falentn.

n. Amhlyopsidm,
8, Cyprinodontidm,

7. Umbridie.
& Anguillidie,

Ptychocheilns oregonensis.
Lenriscus ntraring, !
Leneisena hydrophlox,
Lencisena lattentus lateralis.
Coregonur willinmeoni.
Coregonns eoulteri,

Salmo mykiss.

4, Atherinid,
11k Aphredoderidie,
11. Serranidewe,

They are:

Suivelinus namaycagh,
Onecorhynchns t.qnlm\vy‘{&mj
Colnmbia transigoutnna.
Cottns nrphr.

Cottus rhinthou,

Cottna philoni

Lota lotn macnlosa? . ...

Mylocheilus eanrinus,
The ten species taken in the Fraser system are:

Catostomnsmnerocheibm, Leueisens halteatus.
Agonin faleatn ahaswap. Leueincus halteatus lnternlin
Covegnnns witlinnsoni.

Salmo mykins,

Oneorhynehus tsehaswytacha,

My locheilus cunrinus, Cottun naper, _, =
Ptychocheilus oregonensix
But one variety, Agosin faleata shusiweap, was fonnd in the Fraser ﬂmw wag not

also found in the Columbia. | TLeneciscus balteatns has been taken hy others in the

Columbin system.)
Several species of Oneorliynehus al Acipenser are known from the Lolnmhu and

from the Fraser which ave not included in these nnmbers, -

STRUCTURAL PECULIARITIES OF THE FRESH-WATER FISHES OF THE
PACIFIC SLOPE.

Almost every family of {lshes having representatives in the fresh waters of hoth
the Atlantic and the Pacific slopes has one or more of its acitic slope representatives
modilled in one or the other of two directions: There is either & larger number of
rays or spines in oue or move of the fins, or gome of the rays have becomo modified
into spines. The largest number of either dorsal or anal rays is almost always found
in some DPacific slope species, aud the range of variation is always greater in the Pacifie
slope species than in the Atlantic slopo species of the same family, although the vum-
Dber of species is usuaily leas. In most eases the differences are just perceptible, and,
were it not for the consensus of differences in all groups they woukl stand for nothing.
The most marked differences ave found in thoso fishes which are generically distinet
from their Atlantic slope relatives. In several enses these modifleations themselves,
nside from all othiers, are of generic importaunce, as in the genera Archoplites, Meda,
FLepidomeda, Columbia, and the subgenus Richardsonins,

The modifications of the rnme set of organs being practically of the same neture,
are unqnestionably due to one definite cause,  What that cause is | am at present
unable to say. A comparatively short swift water-conrse. as most of the Pacific
rivers have, suggests itself’ at once, but, as will be seen wnder the head of # Local

The I'clromyzontide and Cenlrarchide were not secured by me, hut Mr. A. 1. Woalman found
these familien in the headwatera of the Red River system,
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GENERAL SUMMARY OF THE RESULTS.

The fish fauua of the whole region traversed is poor in comparison with that of the
streams of the Ohio Valley. I obtained in all but 65 species, about 20 per cent of
which were new to science. They belong to 14 families and 37 genera. In the Win-

nipeg system, 1. e., in the whole region drained by the tributaries of Lake Winunipég,

only 3 of the 10 families characterizing the Nearctic region were obtained, and the
Pacific Slope contnins only two. i
The following notable additions to the kyowledge of the North American fauna
were male by these explorations:
1. A species of Pantosteus ( P, columbi D. jordani of the Missouri) discovered
on the I'ncifie Siope.
9. Noturus flavus found at the hase of the Rockies at Craig, Mont.
3. Four new species of Notropis added to the east Canadian fauna.
4. Two new species of Agosia added to the Pacific fanua.
B. A new species of whiteflsh (Coregonus coulteri) discovered in the Rocky Moun-
tain streams of o restricted region in British Columbia.
6. T'he family of Percopside found to have a representative on the Pacific Slope n
the new genus Columbia.
7. Saveral species of Btheostoma found in Canada, among them two new species.
8. Ono new Cottus (C. onychus) ndded to the fauna of the Saskatchewan.
9. A new Cottus (C. philonips) discovered in the Kicking Horse at Field.
10. A species of Lota reported both in the Columbia’and the Fraser. A specimen
sinee secured from the Columbia.
11. It was discovered thatthe fins of the fishes of the Pacific Slope vary from the
fins of fishes of the Atlantic Slope in definite directions.
2. 'Thie extent of variation between the species of any given family of fishes on
the Pacific coast was found to be greater than that between the species of the same
family on the Atlantic Slope.
13. Richardsonius was proved to be a subgenus of Leuci Its species were
found to vary directly with the locality. BEach locality examined has & variety which
in the aggregate difiers from the variety of every other locality.

NoTw., —Rince this paper hns been put in type Dra. Jordan and Evermann have placed the proofs
of the Fishes of North America in my hands, aud I have adopted oll the obanges in lature
suggested by them up to Cyprinide.  Dr. Jordan hns also made many suggestions regarding.the
chapter on *Structural Peculinrities,” eto., p. 123. I hove not been able to give these suggestions
the nttention they moerit, but they will receive duo cousideration in o more detailed study of this
subject. '

12.—NOTES ON THE FISHES OF WESTERN I0WA AND EASTERN NTEBRASKA.

Iy SETEE BUGENFE MEEK, -
Associate Professor of Riolo:v ami Geolagy. Avkansas Industrial University. o J

L4
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During the years of 183% and 1540 1 made some explorations of the streams of
Towa. The resulls were published in the Bulletin of the 11, 8, Tish ,ﬂnmwisaiu‘n for
1800, pages 217 to 248, A few collections [vom wostern lowa were not inclidedTh the
abovenamed paper. T 1891 'rol. I’ B. Burnet, Cotner niversity, Lincoln, Nebr,
and myself collected in a few loealities in eastern Nebraska.

I|; 1892 aud again in 1303, while making investigations for the selection of a site
for a fish-enltural station in Towa, Prof. Byermann made some observatigns-upon the
fishes at the places visited by him, The present paper is based upon these various
small collections, and may he considered as supplementing my ¢ Re.!nfrl. aipon the
Fishes of Jowa,” alveady mentioned. i

Collections were made under the direetion of the U. 8, Commissioner of Figh and
Tisheries in 1800 in Little Sjoux River and Mill Creek (one of its trilmhn‘im:;i, il
in Storm Lake, 8pirit Luke, nud Floyd River; aud in 1891 at the following o
enastern Nebvaska: Salt Creek wear Lineoln, Platte and Blkhorn rvivers.ab Fremont,
and Bine River at Crele,

Prof. Evermann’s notes ave chielly upon fishes ohserved hy him at A, Water-
loo, and Spivit Lake.

Al the streams in western lowa ave short and of small size, Thoge north have
more or less sandy bottoms, while those in the southwestern part of the State are very
muddy. The conntry is decidediy prairvie and more volling in the northwest.

spirit Lake.—This lnkeis in Dickingon County, Inwn, in the northwestern part of
the Stale.  The Minnesofa Ste ling crosses the extreme northern parct of the lake.
The greatest length and widlhare ench ahont 4 miles and the total aren 10 to 12
square miles.  The southern hall is fvow [ to 14 miles wide from east to weat, This
portion of Towa is, of conrse, @ glaciated region, and the shoves and bottom of Spirit
Lake ave composed of duift material.  The shores are low and gently sloping, as &
rule, i ave made up of clay, s, wnd fine and coarse gravel.  No marl was notieced,
and Lut little marshy shore was seen. No trastworthy information as to the depth of
this lake conld be obtained, but it is probably not greater than 100 fect,  The water
is elear and cold.  There is nof o great deal of vegetation in the lake, hut patehes of
Algee, Myriophyllum, and Clhura weve seen in places, Several species of Tnionidae
are found in considerable numbers, and crawfish and (rogs are abwikdant,

Spirit Lake is one of agroup of lakes in Dickinson County. At the northwest
corner of Spivit Lake, and xeparated from it by only a fow vorly, in some cases only @
fow fect, ave Grover, Liltle Spirit, Hotteés, Sunken, and Marble lakes.  Allof these are
small, but of considernble importance as furnishing large quantities of food fishes.
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