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INTRODUCTION.

It is the ] purpose ‘of this paper to direct attention to some little known but very
important food fishes in Bear Lake, Idaho and Utah. Aside from their value as food,
these fishes are of interest to 1chthyologrsts as they belong to previously unknown forms
that have managed to survive as representatlves of an ancient quaternary fauna, whxch
was no doubt composed of numerous species of relatively wide distribution. At present
they are confined to a smgle small lake, and they therefore remind us of the animals of
certain ' oceanic 1slands which have been preserved under favorable condltlons, whlle

others of their kind less favored have long since passed away.

. Bear Lake isa part of the dramage system of Great Salt Lake, the connectron being
through ‘Bear R1ver, whrch has its ongm among the mountains of the eastern slopes of
the Wa.satch Ranges Through the channel of its outlet, Bear Lake was at one time
connected with the quaternary La.ke Bonnevﬂle, the shore lines of which' are still plainly
traced along the sides of the bordering mountains. The outlet of Lake Bonnevﬂle carried
its overflow into Snake River, and thus Bear Lake was fora trme a part of the Columbia
River system.

In the course of an investigation of the food fishes of the Great Salt Lake system,
under the authority of the United States Bureau of Fisheries, the writer was attracted
to Bear Lake principally because deep-water fishes were reported there. The lake,
roughly estimated, measures about 9 by 25 miles in extent. It is deep and clear, the
limpid water, always rich in reflected colors, reminding one of Lake Tahoe _although
Bear Lake lacks to a degree the wonderful setting of mountains characteristic of the
latter. Bear Lake and Bear River were found to contain most of the fishes indigenous
to the Great Salt Lake system, and in addition three whitefishes. of ‘species heretofore
undescribed. One of these belongs to Leucichthys, a genus not previously known to
be represented in the West. This is a small fish, measuring about 7}4 inches when mature.
Theothers are species of Coregonus, which is represented also by C. williamsonz, a common
fish of the streams. Of these, Coregonus spilonotus grows to large size, while the other,
commonly known as the herring, is much smaller. They are excellent food fishes, and
have long been known to ranchers near the lake, where they are taken in considerable
numbers. Because of the limited supply, these fishes contribute to the local demand
. only. The writer has reason to believe, however, that they are of relatively great poten-
tial value, especially in the West, where there are many deep alpine lakes. These lakes
are not known to contain similar fishes, and it is probable that the best of these might be
introduced without seriously disturbing the native species.® As the introduction of

a Nothing is known of the habits, distribution, or abundance of Bear Lake whitefishes except that which is now recorded.
Their life history should be caréfully investigated before an attempt is made to introduce them elsewhere, and their artificial
distribution should be preceded by experimental work to safeguard the possibility that their presence in a new locality may be
detrimental to valuable native species.
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4 BULLETIN OF THE BUREAU OF FISHERIES

eastern whitefish has been attempted in western lakes without success, it is worth con-
sidering that-we have here one-or more deep-water species-which may p‘rove to be bettét
adapted. Two of the species here descnbed are said to live and spawn in deep water,
while the other species spawns near shore and 7 returns to the depths immediately after-
wards.® They are therefore only indirectly dependent upon the shore fauna of the lake,
and they never enter the streams. - In life they are all light green on the dorsal surface,
silvery on the sides, and white beneath. Associated with them in deep water, and
similarly colored, are large individuals of the trout, Salmo utah> The sculpin, Cottus
semiscaber, was also caught at the "s'anié”tlépth"“ Examples of the latter were covered
with prickles. They were pale ash gray in color hke the bottom spec1mens of thch
adhered to the line anchors.

__The 1mmed1ate relatxonsh1ps of these whrteﬁshes aré not evxdent Nothmg hke
them occurs within the present conﬁnes of the Bonnevrlle system tor in the Columbra.,
which was its former outlet. "In fact they appear to be wrdely separated from any
possrble allies, unless the latter remain to be discovered in “the depths of other western
mountam lakes of h1gh altltude It 1s qulte probable that at some tlme, pos51bly
distributed than at present. They were probably numerous in Lake Bonnevﬂle and
their range may have extended to other mountain lakes of the Columbxa system, and
even to Lake Lahontan and the quaternary lakes of eastern Oregon If such ‘were
indeed the case, it is remarkable that they should not have been preserved in Lakes
Chelan, Kaniksu, Tahoe, and others of similar character The deep waters of these
lakes have not been’ explored, and it is not altogether unreasonable to suspect that
similiar fishes may now be found there.c

Descnptmns of the _species and bnef notes on their habits fOIIOW'

‘SYSTEMATIC DISCUSSION OF SPECIES

Leuclchthys gemmxfet, new species. Bonnevrlle cisco.

The Bonneville cisco is taken during the winter in large numbers, It is caught in g111 nets set
through the ice.’ It may also be taken in the summer, when it is not so numerdusly represented on
the bottom. - Large schools may then be seen near the surface. It is'at no time found near shore.:

Although of small size, it is an excellent food fish. It is largely used by the local fishermen as
bait, and when so employed it seems to be selected in preference to other fish by both the larger. thte-
ﬁsh and the trout.

This species, locally known as ‘peak-nose’’ beoause of its pomted snout, measures about ) /
inches when mature. It is pale moss-gréen above, with silvery sides which have a pearly iridescence.
The under parts are white. The tip of the snout is pale pink, and a few scales on the base of the caudal
are strongly tinged with purple. 2

Spawning occurs in deep water during the latter half of January Examples of both males and
females collected at that time by Mr. Stock have conspxcuous pearly nodules on all the scales from
head to tail except those of the ventral surface. These nodules are conical in shape, sharply pomted
and larger in the region of the lateral line. No trace of thie nodulés appears in-summer speciuiens,
when the mucoits coating of the scales is rather thin, and the surface is bright and smooth.. Similar
nuptial ornaments have not been reported as occurring on other species of the genus. .

o

a Many specimens of two spécies were’ collected durmg the spawnmg penod by J. P. Stock, of Fish Haveu. Idnho N otes
on the habits of the fishes were also contributed by him: ot
The drawings are by W. S. Atkinson.
b Through some oversight the name Salmo vzramalzs bas been wrongly applied to the trout of the Salt Lake basin, -which
should be called Salmo utah, the name given it by Suckley. Salmo virginalis is the trout of the Rio Grande.
¢ Coregonus coulteri Eigenmann was described from young examples of the species, Indxvrduals of the year were collected
also in Diamond Lake, Wash., where they may, perhaps, reach a large size.
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"An examination of a few stomachs revealed nothing. S -

Forty-specimens show a range in size from 162 to 180 millimeters in total length, and, unle& the
scale markings are wrongly interpreted, the ages of these examples are 4 and 3 years,

The species differs from others of the genus in the possession of a slender head with a long, sharply
pointed snout, and a narrow maxillary which is entirely in front of the eye. ‘The cisco does not resémble
any other whitefish of the basin, and it will hot be confused With any of them by ‘the casual obsarver.

Type No. 83498, United States National Museum. Locality, Bear Lake, near Fxsh Haven, Ida.ho.
Length 173 millimeters. Collectors, J. O. Snyder and C. L. Hubbs. ~

Head 4.4 in length to base of caudal; depth 5.6; depth caudal peduncle 3. 8 in head shout 3.2
eye 4.5 interorbital area 4. 5 ‘maxillary 3.4; scales lateral series 47; between occxput and dorsal 29,
above ‘lateral Tine §; below lateral line 7; dorsal rays 11; anal rays 12.

Body elongate and slender, the head pointed; eye large; maxillary entirely in fnont of eye; no
teeth; gill rakers long and slender, 14 to 27 on first arch; c®ca 85; fins short, caudal lobe pointed adlpose
small, Oolor dusky above, sxlvery on the sides; 1o spots

Leucichtkysigemmifer, Bonneville cisco.

MEASUREMENTS OF TEN EXAMPLES OF LEUCICHTHYS GEMMIFER.

Length of body.................mm,, 149 157 157 149 141 141 155 143 146 142

d 4 3 g |2 - Q T EJ
Length head, Creienans 024 | 024 | ©24 | 035 | 025 | ©325 | 0.25 | ©.24 | 0.2§
Depth body...'soveyenies -39 195 195 - 335 -34 .38 .23 .23 «23§
ept.h caudalpeduncle. ceviaaes e +067 | .07 <065 | .07 .07 w065 | .o65| .oy .06
Length caudal peduncle.....coeveruinnn.. + IS5 .15 «16 | 165 . 165 <15 |7 .16 - 153 - 155 165
Length snout,,.... F RPN -07 075 .07 +075 {1 409 .08 |- .075} - .075 vo78 +08g
b gth i <008 . 075 .075 o7 .078 075 .0758 .07 .02 .0758
Diameter +053 | +o55| .05 +055-[ o058 ".o58 +055 |- “.057 ]~ .032 .05
Intermblt +053 1. ..053 Lo ©55 .- +0585 |. .085% - <055 I, N os 1. D53 + 058, « 058
Depth head «I3 <13 .13 .14 14 14 L14 14 J14 .14
Snouttooccxput........ SI75° 0 375 ) 018 vI75 | e20| o385 | L1Bs | .19 a8 |- .i8s
Snout to dorsal.. <48 «50 .48 .47 .51 .48 <49 .49 47 |. .48
Snout to ventral., 55 .58 54 .56 .56 - 558 +575 | 855 {5885 | .sss
Length baseof dorsalic....iienennins <10 | .095] .095| .09 | .o9a| .11 | .o9 .10 | 305 .10
Lengthbaseofanal.............o0es. <095 | .095 1 .09 .10 w095 | .10 [T .09 Lohs | .10 .09§
Height dorsal..cc.oouniieinnninninin +125 W12 135 % T30 IS 711 230 wrag ] exxg | sx2 o120
. : + 095 «095 <09, <09 -09 <10 [ .095 |. .00 09| IO
16 + 148 L+ X585 | 4148 16 |- .18 ER £ SN RS 7 S TS { ] .15
212 + 115 .12 IT§ |- .13 . 115 12 7 sT1r§4-.-a118 | .18
.20 V39 V175 .I9 .20 .20 .20 T8 .20 .30
Dorsalrays........ ...... [ 10 Ix R $ 1z ° S 3 IR 3 O N S S 1 1z
Analrays,.. P N . 11 1z 11 12| 12 PN 3 | 11 12 12
Scaleslateralline ’ 77 73 27t 71 73 73 -3 731, M8
Scales above lateral Ji 8 8 ol . o 8 .8 8 8 8 8
Scales below lateral lin v . g 7 7 7 S I IR S FERIIESS IETRNRS A ERCEI £ AR
Scales before dorsgli. .o coven e eaeteeas .30 31 aa|. 3r}. e9| , 20, 3ol 30 31, 29

The color soon -fades: after death. An alcoholic specimen is brown to @ point:two scales above
the lateral line, from where it is silvery to the midventral surface. Along the back the scales are
dusky. The snout is black on the upper anterior half. The fins are without color.

The intestinal canal is short and straight. ‘There are 84 to 86 ceca just beyond the pyloris, the
posterior 10 or 12 extending in a single row along the intestine. The gill rakers are longest near the
center of the arch, about one-half the length of the maxillary. They number 14 to 1627 or 28. Bran-
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chiostegals 8. The air bladder is large, thin, and single lobed, extending the whole length of the
visceral cavity. . The ‘peritoneum is somewhat silvery in places, but is without dark pigment. No
teeth are found. . . . E B : ,

Coregonus spilonotus, new species. Bonneville whitefish.

Gill nets set at a depth of about a hundred feet in Bear Lake in August caught numbers of a spotted
whitefish which measured from 155 to 200 millimeters in length. They were pale moss-green above,
silvery on the sides, and white beneath. - Spots, dusky in color, round, and somewhat. larger than the
pupil, extend from the occiput to the base of the caudal. These fishes differ from C. williamsoni in
that the spots are smaller and more numerous, the scales are larger, and the heads longer. They were
from 4 to 5 years old, and the condition of the ovaries seems to indicate that they were mature indi-
viduals. . . : : : :

. At the same time and at the same depth large whitefish colored like the above, except that they
were without spots, were taken on baited hooks. Besides being plain in color, these fish were much
larger, 400 to 470 millimeters long; the heads were longer, the body deeper, the maxillary larger, and
they were distinguished also by their general appearance. They were from 7 to 10 years old, and
mature. ’

Coregonus spilonotus. Bonneville whitefish,

Locally these two forms are regarded as distinct, but a considerable series of specimens collected
by Mr. Stock supplies examples intermediate in size and age, and seems to demonstrate without much
doubt that they belong to the same species. The question need not be considered as settled, however,
until more complete data have been obtained. . -

This species appears to inhabit the deep water. It is to be found there as late as the month of
August, and it is in tha same region in January and February, when it feeds upon the eggs of other
whitefish. In December, however, it migrates shoreward and spawns in shallow water. It does not
enter the rivers. .

Type No. 83499, United States National Museum. Locality, Bear Lake, near Fish Haven,
Idaho. Iength 425 millimeters. Collectors, J. O. Snyder and C. L. Hubbs. C ‘

Head 3.8 in length to base of caudal; depth 3.6; depth caudal peduncle 3.5 in head; snout 2.9;
eye 4.8; interorbital area 3; maxillary 3.2; scales lateral series 8o; between occiput and dorsal 34;
above lateral line 11; below lateral line g; dorsal rays 11; anal 1z.

Body deep and rather heavy, the head very large, with a long snout and broad maxillary, Gill
rekers short, thick, and pointed, 6413 on first arch. Fins rounded; caudal small; adipose about equal
in size to maxillary. Color dusky above, silvery on the sides, white below; no spots.

" The spots disappear with age, the head grows relatively larger, the maxillary longer, and the
body deeper. The lateral series of scales numbers from 74 to 81; series abové lateral line ¢ to 11;
between occiput and dorsal fin 30 to 37. ‘The dorsal has 10 to 12 rays; anal g to 11. »



MEASUREMENTS OF COREGONUS SPILONOTUS.

No spots; size large.

Spots subdued; size medium.

Spots véry distinct; size small.

200 | 212 208 202 153 158 175 170 160 153 162 156 150 132
. 0.25 [0-25 [o0.255 |o-25 |o.22 [o0.225 [0.23 [o.215 lo.22 |o.22 [o.23 [o.22 [0.23° | 0.23
. .22 2 .23 .22 | .23 |.225}.23 |.22 {.2x |.22 |.23 {.23 |.23 .218
. . 075 o75 | -075 ] .o72 | .o75 ] .08 .08 .125 .oy .07 .07, .07 .08 o7
.09 . .073 | .075 | .08 [ .08 |.07 |.o75]| .065|. 065 )| .06 |.065].062].057] .06
ength maxillary . . . .o75 | o785 | .07 | .075| .06 | .06 |.o0s5|-055].06 .06 |.06 |.o53].057] .06
Diameter eye. . .. +055 .0571.05 .05 |.05 |-05 |-055].06 |.o055|-055{.055]|-065].06 [.06 |.055].-06 [.06 |.064].055].06 .06
Interorbital width. .075]|-08 | .08 |.oh5{ .08 |.085].08 {.07 |.07 [.07 |.06 {.07 [.06 |.065|.065]|.065].06 |.065]}.06 |.064].06 .ob
Depth head........ d4.18 {.185].165).x85] .182 | .28 | .18 { .16g) .165 | .17 | .175] .16 | .155 | .155 | .16 |.155].x5 | .16 | .T152{ .15 {.13 .15
Snout to occiput. -} .20 225 { .205 { .21 2195 }.215 [ o217 | .21 .205 { .205 | .205 | .205 { .185 | .19 .185 | .18 | .18 .19 .19 .19 .19 - 195
Snout to dorsal. .. 4.485 | .51 | .51 |.50 | .505}.505]).50 |.50 |.505}-5t |.-405]-495}-465|:47 |-a75|-46 1.475).47 |-48 | .465)] .455] .46
Smnout to ventral...... 56 |.55 1.58 |.575| -85 ).575]-58 | .56 |.590 |.56 j.5B {.555|-55 {.52 [-55 |55 J.-.545{.545)-52 |.53 |.55 .56
Length base of dorsal. . , J.xz fer3z )15 ex2 |.xas forag | oxes{ 12 |oxz5{ .32 § .12 | o135 |e1x |.12 [.1xs|exx | erasf.ax [oxz | o105 .11 LTI
Length base of anal. . .08 | 095 | .085|.085) .00 |.08}.085 ] .075].08 J.09 |.0o9 |.0o8 ].o85].085).00 }.085].00 |.08 }.oB5}.08 }.098] .08
Height dorsal.. . ... L1585 | -18 15 |.x6 | .16 |.145 | .145 ) c355]{ .26 {.16 |.165] .15 }.16 |.195}f.37 |-155| .26 |.15 |-175{ .16 17 .16s
Heightanal.................ocool] .14 | .515|.xx5 | o122 . xx5}.axs ) oxx | o12 105 | -13 12 §.1x J.12 {.12 |.xx |.1x {.10 |.125}.1154 .12 JIE.
Length pectoral. . .18 21 | .19 175 .185 | .39 | .58 |.19 {.19 |.27 J.105].20 | .19 |.39 |.30 | .28 | .z205{.185|.105 18
13 55| .14 | .14 }.1a5}.15 |.15 |.25 |.15 |.14 |.135].14 {.25 j.3x4 |.23 |.x35].15 |.15 | .18 .14
175 | .20 | .185 | .185 | .18 215} .aI 215 | . 2% w20 {.24 |.21 .24 | .22 .22 .22 .22 .2I5 | .23 .228
34 b3 ix 11 1z 10 10 11 T 10 10 b3 1 b1 12 1T 10 10 1T 44
iz 34 1z I 10 10 10 1 10 10 10 10 10 ° 10 9 10 10 10 9
. 77 8o 74 75 8o B 19 79 78 81 78 74 8ol B0} 48 74 761 8| 8o 74
- 10 10 10 10 1T Ir 10 II iI 10 I0 9 10 Ir 9 10 10 io I0 Io
Scales below Iateral line. . . 8 8 8 8 8 8 8 8 [ 8 8 7. 81 .81 .7 7 8 8 8 7
Scalesbeforedorsal.................... 30 33 34 34 3T 31 34 33 33 33 3z 33 30 30 30| 30 31 30 33 31 32 3I

‘SHHSIAHIIHM MAN
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The gill rakers numbered 6 to 8412 to 14.  The air bladder is large and extends the entire length
of the abdominal cavity. The peritoneum is immaculate. There are 135 to 140 pylonc cxeca, the
posterior ones extending in a single series along the digestive tract. There are 8 branchxostegals

The growth appears to be about as follows:

Tengthin

‘millimeters.
gyearsold. ... i i e T Y. v, 155 t0 180
gyearsold........................ A 200
6yearsold..........coviiiiiii i R RO areeedoes. 255 10 260
gyearsold............ ...l e s .7ov.. 28010 437
8toroyearsold..........ooivii il e e ... '42010 470

Old examples are fat and weigh 214 pounds or more. Nothing was learned. of the food of the
species except that the stomachs of specimens caught during the mounths of January and February
were stuffed with whitefish eggs. These were taken on the spawning grounds. of L. gemmzfer and
C. abyssicola.

Coregonus abyssicola, new species. Bear Lake whitefish.

Small examples of this species (8 to 10 inches long) closely resemble those of C. spilonotus except
that the latter are spotted. With increasing age the spots of C. spilonotus grow indistinct and finally
disappear, while the maxillary and snout elongate, and the body becomes deeper. Consequently
when the lack of spots fails to distinguish C. abyssicole, it may be easily separated from C. spilonotus
by its much shorter maxillary.

Coregonws abyssicola. - Bear Lake whitefish.

Local fishermen usually distingnish betwéen spotted examples of C. spilonotus and this species,
both of which they call herring, but they do not seem to suspect that the spotted fishes will grow to
become the immaculate adults of C. spilonotus.

Mr. Stock reports that this species is taken in sufficient numbers to ship to near-by points,

It spawns from the latter part of January to early in March at a depth of about 100 feet.

Examples seen alive in August were moss-green above, silvery on the sides, and white beneath.
These bleached in alcohol leaving very little dark pigment, while specimens taken during the breeding
season are considerably darker, indicating that they are then much more highly colored.

Spawning fishes measure from 200 to 310 millimeters in length. The males are darker than the
females, and the scales from the middle of the back to near the ventral surface bear mucous nodules.
The females are smooth in most cases, an occasional one having small nodules on two or three rows of
~ scales above and below the lateral line.

Type No. 83500, United States Nationat Museum Locahty, Bear Lake near F1sh Haven,
Id'tho. Length 310 millimeters. J. P. Stock collector.

Head 4.6 in length to base of caudal; depth 4.5; depth. caudal peduncle 2.8in head; snout 3.7;
ee 5.2; interorbital width 3.4; maxillary 4.1; scales lateral senes 78 between occlput and dorsal 30;
above lateral line 8; below lateral line 7; dorsal Io, anal u
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The body is relatively slender, head short, snout short and rounded, maxillary just reaching a
perpendicular through anterior margin of orbit, the latter being very angular anteriorly, and extending
well forward of the iris. Gill rakers 7411, short, thick and pointed. Fins large, the pectorals and
ventrals bluntly pointed; dorsal with a straight edge; adipose much larger than maxillary; caudal
deeply cleft, the lobes pointed.

Color dusky above, silvery on the sides and below; no spots; scales on sides and below outlined
with fine blackish dots; fins dusky, the caudal dark edged. Sex male. FEach scale from the back
to the level of the pectoral fin with a round, pearly mucous nodule.

In a series of specimens the scales in the lateral series number from 69 to 78; between occiput
and dorsal fin 23 to 3o; above lateral line 8 or g; dorsal rays roor 11; anal g to 11.

MEASUREMENTS OF TEN ExampLEs oF COREGONUS ABYSSICOLA.

Tengthof body...........colus mim. . 258 234 P393 235 233 245 213 223 180 206

d d d d d ? ? Q ?

Tengthhead....oivvviinniiiirineriininnes 0.22 0,225 | ©.22 0.22 o215 | ©.225] ©.23 o.215 | o.24 . 205
Depthbody. ..viiniiniarinineiniiineninnnn .24 .24 .33 . 235 .24 .28 .26 .28 .28 .24
Depth caudal peduncle..................... .08 .o7s o7 .075 +o78 <074 .072 .07 .o8 .07
Length caudal peduncle.................... .13 .15 . 145 .14 .16 .16 .16 .16 . 158 .15
Lengthsnout......coovvervvneinrananioann o7 .08 .07 o738 .oy .75 .07 L0735 .08 .07
Lengthmaxillary..........ccoevvionnn, .05 .08 .05 .03 .052 .0532 .05 .05 . 055 .05
Diametereye. . ...ocoviiinenriiirienerain.s . 046 05 048 + 045 -1 +047 . 053 046 <055 .05
Interorbital width, ........................ . .obg - + 065 . 063 . 003 .0b o6 .ob .06 .06
Depth head...... TN Ceernian 155 .16 .15 .15 .14 . 155 .158 .15 .16 .34
Snouttoocciput,......oviiieiiiiiii, .19 .21 .19 .10 .19 .19 .19 .19 + 195 .18

Snouttodorsal.......ooiiiiiii . 493 .51 .48 .48 475 .49 .48 .47 .47 . 485
Snouttoventral.............ooiiiii .54 .55 .54 .54 ©535 .56 -85 .55 .54 .55
Length base of dorsal,.voviveciiiiiivniaina, 12 . 125 . 108 +I0 V115 .10 115 . 10 .12 .10
Lengthbaseofanal ........................ . 095 . 085 .08 .08s ‘10 .09 .08 .o8s . 085 .08
Heightdorsal.......ocovvvvniiiiiininn, .18 .18 .165 .16 .16 .16 . 155 .155 .16 .16

i .13 W12 + 10§ .12 .13 12 115 118 .11 e {11

« 205 .31 <19 <185 ~18 <20 <19 .17 .19 19
. 155 .15 . 135 .14 .15 .13 .14 .13 .135 .13
.ai5 .21y . 195 .20 cax .20 vaz . 195 <320 .21

31 11 10 10 b3 10 33 10 11 10

1 10 10 10 10 10 9 1 10 10

76 71 74 78 75 5 72 69 71 72

. . 8 8 9 8 8 8 8 8 [ 9

Scales below lateral line, . 7 7 7 7 7 7 6 6 7 7

Scales before dorsal.. .. . 30 23 27 28 27 27 25 P a7 a8

As indicated by the scales, the rate of growth appears to be as follows:

Lengthin

millimeters.
gyears old. ... e i e e 180
7 yearsold....... e e e 210 to 240
B8yearsold. ... ... e 250
oyearsold. ... ... . e e 263
royearsold......... ... e, b e 300
I3YEArSOId. oot e - 310

The gill rakers number 6 to 84-13 to 15 on the first arch; the caca 73 to 78; branchiostegals 7 or 8.



