RELATIONSHIPS OF THE FISH FAUNA OF THE LAKES OF
SOUTHEASTERN OREGON

By JOHN OTTERBEIN SNYDER
Assistant Professor of Zoology, Leland Stanford Junior Universily

BUREAU OF FISHERIES DOCUMENT NO. 636 69



Blank page retained for pagination



RELATIONSHIPS OF THE FISH FAUNA OF THE LAKES OF SOUTHEASTERN
~ OREGON., -

By JOHN OTTERBEIN SNYDER,
Assistant Professor of Zoology, Leland Stanford Junior University.

INTRODUCTION.

In the summer of 1897 a party? sent out by the Commissioner of Fisheries
examined a number of the lakes and streams in southern Oregon, leaving Ashland,
Oreg., July 15 with camping outfit and remaining in the field until August 15. The
region visited is that lying near the southern boundary of Oregon between Ashland
on the west and the Warner Lakes on the east. The entire distance traveled by this
party exceeded 700 miles, through the lava beds, marshes, and semidesert region of
this part of the state.

The following lakes and streams were examined, and collections of their fishes
‘and other aquatic life were made: Spencer Creek, July 16; Lower Klamath Lake,
July 17 and 18; Whisky Creek, Spring Creek, &nd Sprague River, July 19; Drews
Creek, at Howard’s ranch, July 20; Goose Lake, at Farrington’s, and New Pine
Creek, near Farrington’s, July 21-27; Camass Creek, at Hog Ranch, July 27;
Camass Creek, Mud Creek, and Blue Creek, July 28; Honey Creek, near Plush, and
Christmas Lake (of the Warner Lakes group), July 29-30; Abert Lake and mouth of
Chewaucan River, August 1-2; Chewaucan River, near Pmsley, August 3-4; small
creek and pond at Harris’s ranch, at Summer Lake post-office, August 4- 5 large
spring which forms Summer Lake River, August 5; Silver Lake, at Duncan’s ran('h
August 6; Silver Creek, near Silver Lake post-ofﬁce, August 7; Bear Creek, at Bear
Flat, August 8; Yansm Creek, on head of Williamson Rlver, August 8; Klamath
Marsh August 9 Spring Creek near Klamath Agency, August 10; Pole Creek and
Crater Lake, August 12; Union Creek and Rogue River, August 13; le Creek and -
Trail Creek, August 14, and Rogue River, August 15.

In July and August 1904, another party® covered a distance of about 1,000
miles with horses and wagon, hastily examining the basins of Malheur, Warner,
Abert, Summer, Silver, Alkah, and Goose lakes, together with the upper portion of
Pitt River.

In addition to the large series of specimens obtained by these expeditions,
collections from the Sacramento, Klamath, and Columbia rivers, belonging to the

aThis party was in charge 6f Dr. Barton W.Evermann, of the Bureau of Fisherles, who was assisted by Prof.
Wiliam P. Hay, Mr. Toxaway B. Evermann, and Mr. Charles M. Rowe, of Washington, D. C., and Mr. Willlam E.
Butler, of Ashland, Oreg.
bComposed of the writer, Prof. E. C. Starks, and Messrs. E. L. Morris and J. D. Snyder.
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Bureau of Fisheries, have been used in the preparation of the present paper, as
were also the large collections belonging to the Bureau of Fisheries.®

CHARACTER OF THE LAKES,

The lakes of southeastern Oregon are on a high, semiarid plateau, a portion of
which, having interior drainage, may be included in a northwestern arm of the
Great Basin. The region has a general elevation of about 4,000 feet. 1t is mostly
a desert, except where the mountains, reaching a sufﬁclent height, form forested
areas of considerable humidity. The streams flowing from these mountains are
often of large size, and the water, being clear and cool, supports trout in great num-
bers and of excellent quality. The marshes and lakes attract myriads of water
birds, many of which show little fear. The entire region, although in most places
desolate and forbidding, is one of particular interest, possessing a scenic beauty
entirely its own. On every side are the well-preserved remains of the past activity
of geological forces, while the fauna and flora are especially attractive to the naturalist.
‘ Warner Lake lies in a series of shallow depressions in the nearly flat floor of a
valley 50 miles long and from 4 to 8 miles wide.® It receives its water almost
entirely through streams flowing from the Warner Mountains lying to the westward.
These mountains rise to a height of perhaps 7,000 feet and are well timbered,
large pines extending downward to an elevation of about 5,000 feet, where they
mingle with the junipers and sagebrush of the table-lands. Late in July large
patches of snow are yet to be seen to the west and southwest, where head the
principal tributaries of the lake—Honey, Warner, and Twenty-Mile creeks. Tongues
from the timber belt extend downward along the upper courses of the creeks, which
occasionally flow through mountain meadows often of large size. Warner Creek
has cut a magnificent canyon, through which it plunges from the great plateau
down into the lake basin beneath. The water passes over a basaltic dyke a short
distance from the mouth of the canyon, producing a picturesque fall some 25 feet
in height.

The lake is divided into three distinct parts. A transverse ridge of volcanic
origin several hundred feet high cuts off a southern third except for a narrow
channel, where the water may flow through to the northward. The northern third
is comp]etely divided from the central portion by a ridge of sand 10 or 15 feet high
‘and of considerable width. This may at times act as a dam, but it can hardly pre-
vent seepage from one portion of the lake to the other. The water on both sides
of the ridge when seen by the writer was fairly fresh, while at the northern end
of the lake it was extremely alkaline, nothing growing along its border. All parts
of the lake are said to be shallow. The water is very turbid, the bottom bemg
hidden at a depth of a foot.

Immediately north of the volcanic ridge the eastern border of the basin abruptly
rises to a great height, the walls being in some places almost sheer cliffs. Seen
* from the south this elevation resembles a high, circular mesa. In passing to the

aAcknowledgments are due to Dr. C. H. Gilbert for kindly advice and many valuable suggestions during a study of
the distribution of western fishes.

b The distances and elevations given here are the results ol estimates made in the field, an anerold barometer belng
Irequently used. ‘
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north, however, it soon becomes apparent that what before appeared as a flat-
topped mountain is really a great wall which rises some 1,800 feet above the floor
of the basin, and with only slightly varying height extends almost to the northern
boundary. South of the transverse ridge the basin is bordered by bluffs and ranges
of hills which gradually rise perhaps a thousand feet as they recede from the valley.
Swinging round to the westward the bordering heights assume greater proportions
and are more abrupt. North of Honey Creek they become broken, falling away
into rounded hills and low plateaus. In the northern part of the basin a definite
and well-preserved shore line extends along nearly the entire face of the eastern
escarpment. It appears to be somewhat over 300 feet above the floor of the valley.

Abert Lake occupies part of a basin which is somewhat similar to that of
Warner Lake, bordered by a high, precipitous wall on the east and low blufls and
rolling hills on the west. It is about 15 miles long and nearly a third as wide. The
water of the lake, said to be not over 18 feet deep, is muddy and intensely alkaline,
nothing growing near it.¢ It is fed almost entirely by the Chewaucan River, which
drains the northeastern part of the Winter Mountains, where they are covered with
forests, especially on the slopes exposed to the south and west. Deep snow lying
late in the season and an abundance of rain give the river a large volume of clear,
cold water. After emerging from the mountains it flows, a deep, sluggish stream,
across the great Chewaucan Marsh and finally passes over a fall into the lake.

At the north end of Abert Lake, on the XL Ranch, is a remarkable spring. Its
water has a temperature of 61° F., is said to be constant in volume, clear, and fresh.
It pours at once into a boggy pool 100 feet in diameter and about 17 feet deep, from
whence an outflowing stream spreads over a marsh of tules and rushes. The water
of the pool is clouded with algse and swarms with fishes (Rutilus). A handful of
crumbs thrown out on the surface attracts great numbers, causing the water fairly
to boil, the food disappearing almost instantly. One haul of a seine net inclosed
hundreds of specimens measuring from a few inches to nearly a foot in length.
Their stomachs were stuffed with vegetation and numbers of a minute gasteropod.
Whether the fishes derive their entire support from the pool was not learned. A
few were seen in the stream leading from the pool, and it is reported that during wet
weather great numbers pass out to the marsh, where they are left to die as the dry -
season approaches. The fishes are no doubt natives of the spring, the species having
been left by the retreat of the desiccating lake. '

Summer Lake is somewhat smaller than Abert. It is muddy, alkaline, and
very shallow, the greatest depth not exceeding 15 feet, and much of that is soft mud.
The bottom slopes very gently from the shore, avocets being able to wade out over a
hundred feet. Consequently a slight reduction in the volume of water contracts
the area of the lake considerably. It has maintained its present level for at least
forty years, as stated by residents of the valley, the shore line occasionally retreating,
however, during dry seasons as much as 150 yards. Sometimes a strong wind will
drive the water back 200 yards or more, when a long reef of the stumps and fallen

aCope (Proceedings Academy Natural Sclences Philadelphia, 1883, p. 138) says: ‘It abounds In fishes, especially the
trout Selmo purpuratus,” Residents of the region report that fishes may often be found in the lake at the mouth of the
Chewaucan River, where many, having passed over the fall, die irom contact with the alkaline water.
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trunks of gigantic willows are exposed, conclusively showing that for a considerable
time during its past history the lake was much smaller than at present. The prin-
cipal source of water supply is Ana River, a stream unique in many particulars. It
rises from a group of several springs which pour out clear, cool water, forming a
stream about 15 feet wide and 4 feet deep with a current so swift that it is difficult
to stand against it. It is not more than 5 miles Jong and flows in a deep channel
cut in the floor of the lake basin. Sagebrush and other desert plants grow to its
very edge and, judging from the landscape alone, no one 200 yards from either the
springs or river would suspect their presence. Some of the springs form large
pools apparently of great depth, which are held in conical basins, the surface of the
water lying 50 or more feet below their rims. The temperature of the water is
'60° F., reported to be constant throughout the year.

The Rim Rock Mountains tower perhaps 2,000 feet above the western side of
the lake. Their 'slopes are very steep, in some places dropping off in precipitous
cliffs of great height. Their crests are covered with trees, small pines and junipers
extending in some places far down their sides. At the base of the mountains along
nearly the entire western side of the lake is a narrow belt of meadows and marshes,
kept green by springs and small rivulets. The east side of the lake is barren and
desolate in the extreme. The water is bordered by extensive mud flats, beyond
which are great wastes covered with alkaline dust or shifting sand, the sand piling
up against the low hills which skirt the valley. In the distance the hills and bluffs
gradually rise to a height approaching a thousand feet.

Summer Lake is separated from the Chewaucan Marsh by only a slight
elevation. Between Summer and Silver lakes is a divide apparently not less than
'500 feet high.

Silver Lake Valley is bordered on the West by a high basaltic wall, which, though
more or less broken by hills and canyons, continues well around the southern end.
On the eastern side of the valley this same wall rather abruptly slopes down to a
point where the ancient outlet is said to be located, again to rise and extend to the
northward with an irregular outline of hills and mesas.

The inlet of the lake comes from the Pauline Marsh, lying to the northward,
which in turn receives Bear, Bridge, and Silver creeks, streams of considerable size,
draining the northern ranges of the Winter Mountains. The water of the lake,
which is turbid and slightly alkaline, was at its maximum height when seen by the
writer. It covered nearly the whole floor of the southern part of the valley and no
beaches appeared above its level. This condition was said to be only temporary,
however, the size of the lake being sub]ect to considerable variation. Not long ago
it contracted until nearly dry, remaining so for a year or more. At the time many
dead stumps of sagebrush were found standing where they once grew, far within
the present shore line.

Alkali Lake is an extensive pond lying in a desolate and forbidding region
about 20 miles north of Abert Lake. It is the desiccated remains of a former great
lake which was probably over 200 feet deep. On the low land not far from the
shore is a spring pool about 50 feet across. Its water is fresh, slightly turbid,
and is said to remain at a temperature of about 64°F. It swarms with ﬁsh
(Rutilus), great numbers coming to the surface on the appearance of food. Many
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may also be seen swimming about among clumps of alge in the stream flowing from
the spring. They are smaller than those found in the spring at Abert Lake.

Malheur and Harney lakes are extensive bodies of alkaline water. They are
in a huge basin with a nearly flat floor, bordered in many places by great walls of
basaltic rim rock. Malheur Lake receives the Donner and Blitzen River, flowing
from the Stein Mountains on the south, and the Silvies River, which drains a part
of the mountainous region to the northward. Harney Lake, the deeper and more
salty of the two, often acts as an overflow basin for Malheur Lake. It is also fed
by Silver Creek and a group of large, warm springs on the western side which have a
constant temperature of 70° F. A stream of considerable size and several pools fed
by these springs harbor great numbers of minnows.

Altogether the lakes receive the drainage of a vast territory, the tributary
streams increasing the amount of water greatly during the winter and spring. As
the dry season progresses the inflow diminishes and the evaporation increases,
while the lakes rapidly contract and their salinity grows more pronounced. The
constantly widening mud flats, with their glistening surfaces, and the drying up of
the marshes add greatly to the general desolation of the valley.

Harney and Malheur lakes are separated from Warner, Abert, Summer, and
Silver lakes by a broad, desolate expanse of sage plains and sandy desert, scored
by the dry channels of ancient rivers and sparsely dotted with small playa lakes
which contain water for only a short time during the year.

- The Malheur basin was once drained by the Malheur River, a part of the Colum-
bia system. There is evidence @ to show that it was cut off from that system by
volcanic action in comparatively recent geological times. The basins of the other
lakes are completely and widely isolated from any system having connection with
the ocean. Although little appears to be known of their geological history, they
may for the present be regarded as unconnected parts of what may be termed the
Oregon lake system. It is to be noted that the lakes of this group receive their
water supply from a mountainous region on the southwest. A large portion of
this same territory is drained by streams which flow into Klamath and Rhett
lakes to the westward, and also by others connected with Goose Lake, lying far-
ther south. It is well known that Klamath and Rhett lakes are integral parts of
the Klamath River system.® Goose Lake belongs with the Sacramento system,
although the water seldom rises high enough to flow out through the broad channel
leading from the lake to Pitt River. In appearance it is very different from the
lakes of the Oregon system. The basaltic rim rock so characteristic of the region
to the northward is almost entirely wanting, while in its stead the lake is surrounded
by a gently sloping, fertile valley, the northern portion of which is very broad and

@ Russell, Israel C., Notes on geology of southwestern Idaho and southeastern Oregon, Bulletin U, 8. Geological
Burvey No. 217, p. 22.

b Rhett or Tule Lake formerly had an indirect connection with Klamath River through Lost River Slough. The lake
served at times as an overflow basin for Klamath River. In aletter on the subject Mr. Elmer I. Applegate, of Klamath
Falls, writes: “ Until a few years ago Lost and Klamath rivers were connected by what was known as Lost River Slough,
which carried a stream of considerable size during high water, offering no obstruction during a large portion of the sum-
mer to the passage of all fishes inhabiting the waters of either river. No water passes through this channel now, it
having been diked in order to confine the water to Klamath River, and thus lower the level of Tule Lake."’

B. B. F. 1907—6
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low, a considerable part of it being inundated most of the time and covered with
-a rank growth of tules. Toward the south the tule belt rapidly narrows and the
valley slopes a little more abruptly up to the mountains. On the eastern side
the mountains rise about 3,000 feet and are well timbered, large pines in many
places extending down almost to the water’s edge, while west of the lake they are
much lower and support very few trees.” The lake is said to be shallow, its greatest
depth not exceeding 25 feet. On approaching the water an old beach of coarse
gravel and small boulders may be observed, indicating that the surface has been
6 or 8 feet higher in the recent past. In wading out somewhat over 200 yards,
where one’s depth is reached, two other well-marked beaches are crossed. During
very dry seasons the first of these is laid bare. An elevation of the surface of the
water to the height of the outermost beach would cause the lake to overflow, pour-
ing out through the channel leading to the southward. The lake receives numerous
streams flowing in from all sides, Drew and Cottonwood creeks, which rise in the
Winter Mountains, being the largest. Along the eastern side are many small
streams of clear, pure water, the more important of which—Fandango, Lassen,
and Davis creeks—are fed late in the summer by banks of snow lying high in the
mountains.

LOCAL DISTRIBUTION AND RELATIONSHIPS OF THE FISH FAUNA.

In a discussion of the fish fauna of the lakes of southeastern Oregon it is neces-
sary to keep in mind the relative position of their respective basins, and to simplify
this matter an outline map of the region is presented (facing p. 102).

It has been observed that the Malheur basin is closely related, both geograph-
ically and geologically, with the Columbia. The first haul of the seine-net in Silvies
‘River, which brought out such forms as Acrocheilus alutaceus and Ptychocheilus ore-
gonensis, indicated plainly that it also bears a close faunological relation with that
system. A careful examination of available material fails to show that the fishes
which are isolated in the Malheur basin have visibly differentiated from their con-

“geners in the Columbia. A still closer affinity exists between the fishes of the
Klamath and Goose Lake basins and the river systems with which they are each
connected by open or temporary waterways.

Tn an examination of the relationships of the fauna of what has been termed
the Oregon lake system, one immediately turns to the species inhabiting the neigh-
boring basins. The close proximity of the Sacramento, Klamath, and Columbia
systems has been referred to, and it appears that with certain species found in
these rivers the Oregon lake fishes are most intimately related. - On a survey of the
aggregate fish fauna of these river systems it seems that the various species may be
divided for certain reasons into three fairly well defined series or groups. In the
first series there may be brought together an assemblage of forms that are anadro-
mous, or at least able to withstand salt water. They are the lampreys, sturgeons,
sticklebacks, cottoids, trout, and salmon. Species of this group are generally dis-
tributed throughout the three systems or else are represented in each by closely
related forms.2 To a second series may be assigned a number of distinctly fresh-

aCertain cottoids, as C. princeps, C. rhotheus, and others, whose relationships have not been carefully studied, might
be included in this group as having probably descended from marine forms.
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water forms, widely differentiated species, many of which constitute peculiar genera
characteristic of the basins in which they occur. They are Orthodon microlepidotus,
Lavinia exilicauda, Mylopharodon conocephalus, Pogonichthys macrolepidotus, Leu-
ciscus crassicauda, and Rutilus symmetricus, of the Sacramento; Chasmistes brevi-
rostris, Chasmistes stomias, Chasmistes copei, and Deltistes luxatus, of the Klamath;
Pantosteus jordani, Acrocheilus alutaceus, Rhinichthys dulcis, Couesius greeni, Leucis-
cus caurinus, Columbia transmontana, and others, of the Columbia. Each species
included in this series is limited in its distribution to a single river basin and it is
not represented in another by a closely related form. A third ‘series, consisting,
like the second, of fresh-water species, differs notably, however, in that each of its
members is represented in at least one other than the native basin by a closely related
form. To make this statement more clear a single example may be cited. There
is in each of the three basins a large-scaled catostomid— Catostomus occidentalis in
the Sacramento, C. snyderi in the Klamath, and C. macrocheilus in the Columbia.
These resemble one another so closely as to be difficult to distinguish, and their
characteristics are such as point directly to the probability of a common origin of
the three forms. The species which may be assembled in this series, and which
appear to bear out the general observation concerning its members, are here
tabulated.

Sacramento. Kiamath. . : Columbia,
Catostomus oceidentalis.................. Catostomus snyderl........co.cenan... Catostomus macrochellus,
Catostomus Microps....cooveevavenaaanen Catostomus rimiculus...........coooeoun Catostomus catostomus.
Rutilus thalassinus.. . ... .1 Rutilus bicolor....... ....| Rutllus columbianus.
........................... .| Leuciscus bicolor..... .| Leuciscus balteatus.
 Agosia nubila carringtonl Agosia Klamathensis................... Agosia nublla carringtoni.
Ptychochellus grandfs..... ... i Ptychochellus oregonensis.

Turning again to the Oregon lake system, it will be found, as is shown in the
more detailed part of this paper, that the immediate affinities of its fish fauna are
with those species of the Sacramento, Klamath, and Columbia rivers which, except
the trout,” have been assembled in the third series of the above scheme. Moreover,
the bond of relationship indicated by a similarity of structure of the representative
forms in the different basins is so strong as to leave little doubt of a community of
descent. : :

Cope traced a close affinity between the Oregon lake (including also Goose and
Klamath lakes) and the Lahontan systems, and such a relationship no doubt exists. .
It is only relative,however, as an examination of the representative species will show.
Rutilus oregonensis differs from R. olivaceous in important dental characters which
are of at least subgeneric value. Between Cafostomus warnerensis and C. tahoensis
the difference is not so great, yet the bond of relationship appears to be no closer than -
it is between C. warnerensis and allied forms in the Columbia and Sacramento rivers.
Although the status of the described forms of Agosia is not well understood, the
examples from the Oregon lake system much more closely resemble the form known
as A. klamathensis than that found in the Lahontan system.

The present.study has not only shown what is believed to be the true relation-
ships of the Oregon lake fishes, but it has also pointed out an affinity existing

aThe relatiouship of the trout is in.line with the other species, the same form being found in the Sacramento,
Klamath, and Columbia rivers.
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between certain elements of the aggregate fish fauna of the Sacramento, Klamath,
and Columbia rivers not hitherto known. A simple explanation for these inter-
relationships offers itself when some attention is given to the geography and geology
of the region.  The close proximity of many tributaries of the three systems, which
appears to have been even more pronounced in a past geological period, has probably
made possible an intermingling of their waters, thus permitting the passage of indi-
viduals of certain species from one basin to another, where their descendants, being
able to maintain themselves, have in most cases become sufficiently differentiated
to be recognized as distinct species.

TaBLe SHOWING DistrRIBUTION OF THE Fism FFauNa.

Sacramento River system.

Goose Lake Basin. Sacramento River Basin.
Pitt Pitt | Pitt | Rush | Bur-
Species. Cotton-| Drew | Muddy | Gooso | Joseph | River | River |River, | Creek | J187
Crook, | Creek, | Creek, | Lake, | Creek, near near Big | near rete
Ores’ | Oreg. Oreg. Cal. Cal. ' | Alturas,| Canby, |Valley,| Adin, | ¥
£ Cal. Cal, Cal. | Cal ne“}f'

‘Entosphenus tridentatus..
‘Catostomus occidentalis. .
Myl 111)ha170d0n conocephalus
Ptychocheilus grandis. .....
Rutilus symmetricus. . .
}\tutilius t 1;aillassinusgt i
sia nubila carringto
Sat.glmo clarki.....
Cottus gulosus. .

Oregon Lake system.

Warner Basin, Chgv;’:i‘:lc“n s“mﬂ‘;fnl_‘“ke Silver Lake Basin. ‘gg;‘i’g
@ by B ~ 1 N e B o, -t
, 25 0B 1B (E 1A (E (% 1FLlE (o
¥ 132 (B RE|= |an |5, B8 g |0, |50 4
Species. 2 ] o -E IR R S M e 4 ¥ i
5 & e geldo g ey, 82|85 |98 |38 [ ge & -8
© | § w3 18| 86 |24 8y (25|28 A |5 |EY |5 | B | 5d
5 ocu 53 | 50 | B3 | 2 |BS | g d|c2 |83 2 | &
AR AN I I B IR I E IR RS
s | 8 |85 |29 |2 (BE|& |ET|283|& |&z2| = | 8 | &
ElE O |E |8 KR (&2 |& |BR|E |89 |8 | & | &
Catostomus warnerensis...| X X
Rutilus oregonensis........ X X
Agosig nubila carringtoni..| X X
Salmoclarki............... X X

Columbia River system.

Malheur Basin.

Species. Silvies Silver
River near | Creek near arm
Burns. Riley. Springs.

Catostomus macrochellus. . ... ... s
Catostomus GRLOSEOMIIB. . ..ottt et et ie e ae e eaaans
Acrocheilus alubaCoUS. .. ... en it it e
Ptychocheilus oregonensis. . et .- PR
Leuciscus balbeatus. .. ... ... ooooiimi i e
Rutilus columbianus... .. .
Agosia nubila carrlngtonl ...........
Salmo clarki.

Cottus punctul&tus

XX XXX X

X
XXX
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SYSTEMATIC DISCUSSION.
EXPLANATION OF MEASUREMENTS.

It is intended that the tables of measurements given in this paper, besides
being of use in the identification of the species under consideration, shall express
the amount and character of the variation in certain details of structure as well as
these can be determined by the study of a small series of specimens. It is pre-
sumed that the true relationships of the forms will be more clearly and definitely

A

[}

Fia. 1.—Diagram showing method of taking proportional measurements.

Length of body (a) recorded in millimeters. Length head (b) measured from tip of snout to posterior edge of opercle,
the opercular flap, which is likely to shrink, not being considered. Depth head, measured at occiput. Depth body, the great-
est depth. Snout to dorsal (c), snout to ventral (d), tip of snout to anterior end of base of fin. Depth caudal peduncle (e)
measured at the narrowest place. Length of caudal peduncle (f), base of posterior anal ray to end of last vertebra; not to
base of lowermost caudal ray, as the latter point is often indefinite. Length snout (g), tip of snout to anterlior border
of eye. Diameter eye, varies greatly with age. In poorly preserved specimens the tissue surrounding the eye is often
shrunken, leaving the opening abnormally large. Only well-preserved examples nearly equal in size ought to be compared.
Interorbital width, measured on skull, the points of the dividers being closed as nearly as possible between the eyes. Snout
to occiput (h), tip of snout to the point on occiput where scales of body first appear. Length base of dorsal (i), length base
of anal,from base of anterior to base of posterlor ray, the extent of the membrane posteriorly not being taken into account.
Height dorsal, height anal (k), length pectoral, length ventral (1), the length of longest ray in fin. Length coudal (m), meas-
ured from end of last vertebra to tip of uppercaudal lobe. Scales lateral line, counted to end of last vertebra; not on base
of caudal, where they frequently become densely crowded and difficult to make out. Scales above lateral line (n), from
lateral line upward and forward to a point about midway between occlput and insertion of dorsal; not between lateral line
and base of dorsal, as in the latter region the scales are sometimes minute, densely crowded, and indistinet. Scales below
lateral line (0), from upper edge of base of ventral upward and forward to the lateral line. The series in the lateral line is
not enumerated in this or the previous count. Scales before dorsal, the number of rows or series between ocelput and base
of dorsal. Dorsal rays, anal rays, when the posterior ray is cleft to the base it Is still counted as a single ray. The anterior
ray is often simple and preceded by one or two short, spine-like rays closely united toit. The spine-like rays are not
enumerated.
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set forth than when such expressions as ““ closely related,” “its affinities are with,”’
and the like are alone used. In many cases the results of comparative measure-
ments of certain parts are merely negative. They are valuable, however, and are
generally recorded. Characters which for one reason or another may at once be
determined valueless, such as the number of caudal rays, occasionally the depth of
the body, etc., are omitted. _

The measurements have been made by means of a proportional scale, from
carefully prepared specimens. They are expressed in hundredths of the length of
the body (which is recorded in millimeters), measured from the tip of the snout to
the end of the last caudal vertebra. (See diagram, p. 79.)

CATALOGUE OF SPECIES.
Entosphenus. tridentatus (Gairdner).
Goose Lake, Pitt River near Alturas, and Burney Creek.
Catostomus occidentalis Ayres.

Drew Creek, Muddy Creek, and Cottonwood Creek, in Lake County, Oregon; Goose Lake, Pitt
River, in California. ‘

MEASUREMENTS OF SPECIMENS OF CATOSTOMUS OCCIDENTALIS FROM GoOOSE LAKE, CALIFORNIA.

Lengthof body....oocovviiiiiininiinand mm.. 255 265 235 248 190 236 255 222. 222
Lengthofhead........c.ooiiiiiiiiiieiio. . 235 .225 .225 .24 235 . 226 .23 .23 .236
Depth of body.... .205 .20 . 205 .216 2195 1 - .21 . .19 .20 .225
Bnout todorsal........c..oiiiiiiitiiiiiiiiaa.., .50 . 495 . 485 . 505 . 505 .51 .50 515 .51
Snout toventral.... . ... ... ..ol .59 -585 . 556 . 565 .b75 .57 .585 576 .546
Depth of caudalupeduncle ............ .09 L0931 .08 L0851 .09 L0851 08| .09 . 086
‘Width of lower lip feeeneerceretaeaeaae .05 055 045 .05 .045 .05 .045 .05 05
Length of snout W12 115 115 115 .126 105 J1 105 115
Diameter of eye 5 |+ .035 04 04 .04 04 037 04 04
Depth of head. . 185 17 17 175 W17 1685 17 17 185
Height of dorsal 155 185 165 18 .165 166 175 165 178
Height of anal.. 185 195 245 235 175 19 185 1956 215
Length of pectoral.. N 3 | . 2056 .22 .21 .20 .21 .19 216 +215
Lengthof ventral..........oooieiiiaiiannann... .15 .155 .185 .17 .145 .16 .145 .156 .16
Length ofeaudal ...l .23 .23 .23 | .28 .245| .23 2226 | .23 .23
DOTBAL PAYB . o e v e e e teanaaacaa e acaaaaeaaanns 12 12 11 12 13 12 12 11 11
Scales of lateral i@ «vvenevenneniaeiiiienaa... 73 73 72 63 72 72 63 67 70
Scales above lateral ine...._ .. .................. 15 16 15 14 15 16 18 17 16
Scales before dorsal.........oooviiimiieiraeaaa.. 35 37 36 34 38 39 36 35 37
Lengthof body......cooovvieneenenee . c.mm. . 181 130 153 156 41 140 165 133 131
Lengthofhead........c...coiiiiriiiiiiannnnn.... .24 .24 .2356 .25 .24 .24 .233 .24 245
Depth of Hody..covveenor i, .21 .22 .23 .225 .22 .22 215 .22 215
Snout todorsal......c..oeiviiiiiiineannns R .48 .485 .51 .516 .50 .51 .49 .50 .52
Snouttoventral......... ...l . 555 .58 .57 .585 575 .67 .56 .59 .60
Depth of caudal peduncle..................... ... .085 | .09 .083, .08 | .08 .09 .08 .09 .08
Widthof lower lip...........ooooiiiiiiiiiai... .05 . 0685 .04 .046 .05 . 055 .045 047 055
Lengthofsnout......co....iiiiiiiiinnnnnnnnnn.. A1 115 11 .12 A1 1 .105 L1156 .115
Digmeter of 8¥e.....oovuiiuiiriiiiiiiiiiiiiiaa... .04 .06 .045 .04 . 046 .045 . 046 .047 .05
Depthofhead...........oooooioiiiiiiii, .17 .18 .165 .17 .18 .185 . 155 .18 .18
Height of dorsal..c..cveouiiiiiiiiiiiinnannn.. .176 .19 .105 .18 .17 .18 .165 .19 .18
Height of an8)....cviveieeiiiii e iaaiianaanannas .185 .20 .21 .22 . 186 .20 .18 . 185 .20
Length of pectoral..............oovoiiinnnnan... .21 .22 .225 .23 .22 .21 .195 .20 .22
Length of ventral . 15 17 A7 165 .15 17 .16 155 .18
Length of cauda 235 25 255 285 .25 21 23 24 25
Dorsal rays.... 12 12 11 13 11 12 11 11 11
Scales of lateral 67 65 66 87 65 63 a6 70 64
Scales above lateral lin 18 16 16 16 15 15 17 16 15
Scales before dorsal 32 35 36 37 36 33 38 34 32
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TapLe SHowiNG NUMBER OF Ravs iN Dorsar FIN oF CATOSTOMUS OCCIDENTALIS FROM DIFFERENT
' LoCALITIES IN THE SACRAMENTO BASIN.

Cott gnc]ie
otton- T00!
Drew Goose ’
Dorsal rays. wood Yolo
Croek. Creek. Lake. C%nity,
al.

Specz‘meaaw. Specime{w. Specimegs. Specimens.)
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Catostomus macrocheilus Girard.

A few specimens were collected from the deeper parts of the Silvies River, near Burns, They
agree in all details with examples from the Columbia.

Thisspecies and C. occidentalis of the Sacramento appear to be very closely related. They resemble
each other perfectly in general appearance except that the Columbia form seems to have a smaller eye
and shorter and more rounded pectoral fins. The scales are alike in both cases, and the fin rays are
about equal in number. ‘ '

MEASUREMENTS OF SPECIMENS OF CATOSTOMUS MACROCHEILUS FROM SILVIEs RIVER, NEAR BURNS,
' Harney CouNrty, ORrze. o

Length o body...cocovvnninenanann L.mm.. 160 167 156 150 152 150 140 124 96 95
Len%th ofhead. ..o.vociiuiinnnninaiiiinenn .24 .26 .25 .25 .25 W25 .26 .256 .26 25
Depth of DoAY . eooieiiiiiieiiiiiniaiaaenn .235 .23 . 235 .22 24 .23 245 .24 .23 . 235
Snouttodorsal...........ciiiiiiiiaiiannn . 5256 . 525 .52 .62 . 825 .82 1. .54 . 525 .53 . 525
Snoutto ventral..................oiiiil 575 .58 .57 . 595 .68 . 595 .59 595 .60 .58
Depth of caudal peduncle...........c....... 075 .08 .08 075 .075 075 L0771 - .08 .08 .075
Width of lower Up...........oooviiiiatts 045 .05 .05 .06 .05 046 .05 .05 .05 042
Length of 800U, . cuuevereuaniiernaiean.: L1256 ) .13 L2501 125 L12°F 115 .13 125 12 A1
Diameter of @ye........c.coveiiiiiveninnans .05 045 . 045 .05 .05 .05 .05 .055 052 .06
Depthofhead. ... .....ooemnuneniiiii. .18 .19 175 W17 . 185 L1758 . 185 .18 .18 .18
Helght of dorsal...... o .18 .19 18 .18 .19 .18 L1851 (2051 .25 ( .20
Height of anal...... . .18 .185 | .18 L18 | .18 .18 .18 185 W17 .18
Length of pectoral .19 .20 .195 .19 .185 . 18 .19 .20 .19 .20
Length of ventral 18 155 155 15 . 145 15 165 .16 15 16
Length of cauda. 25 27 26 255 .28 265 27 28

Dorsal rays....... 15 15 14 14 14 14 13 14 14 13
Scales of lateral line. .. 70 66 68 65 64 64 64 66 64 66
Scales above lateral ne................... 13 13 13 14 13 13 13 14 14 14
Scales before dorsal.....coeovvavrveceinennn. 33 32 33 36 31 34 34 37 32 33

Catostomus warnerensis, new species.

The catostomid found in the Warner basin appears to be related to both C. tghoensis of the Lahontan
gystem and C. catostomus of wide distribution to the north and east., Although resembling each very
closely, it can not as we now recognize those species be identified with either. The Warner form has
larger scales, there being fewer in the lateral line (73 to 79 compared with 79 to 104), smaller eyes, and a
smaller mouth with narrower lower lips. Its affinities are also with the very similar small-scaled species
C. microps o of the Sacramento and C. rémiculus of the Klamath. It appears, however, to have larger scales
than either of these forms. It differs from C. microps also in having a larger eye,

.Cope? identified C. warnerensis with the species common to the basins of the Lahontan system, but’
it appears no more closely to resemble that form than it does C. catostomus. As here defined the species
is found only in the Warner basin. It inhabits the larger streams tributary to the lake, appearing

aRutter, Cloudsley, Bulletin U. 8. Bureau of Fisheries, vol. xxviy, 1007, p. 120. .

bCope, E. D., Proceedings Academy Natural Sciences, Philadelphia, 1883, p. 152. The difference in the size pf the scales,
as shown by examples from the two basins, was noted by this author: ‘‘Pyramid Lake; scales, 14-89-14." ¢ Warner
Lake; scales, 16-83-15."
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in the latter wherever the water is not too strongly impregnated with mineral salts. It has not been
found in Warner Creek above the falls. :
Description of type no. 55597 U. S. National Museum, from Warner Creek, near Adel, Lake County,
Oreg.: Total length, 296 mm. Head, 3.8 in length to base of caudal; depth, 4.5; depth of caudal
peduncle, 3.1 in head; snout, 2.1; eye, 8.3; dorsal, 10; anal, 7; scales in lateral line, 79; between occiput
and insertion of dorsal, 43; between lateral line and middle of back,19; between lateral line and insertion
of anal, 14. Tyemidway between tip of snout and edge of opercle. Inner portion of lip with a scarcely
evident horny sheath, much less conspicuous than that of C.catostomus; upper lip with 3 or 4 rows of
papillze, the median ones largest; lower lip with 7 or more rows, smaller papilla frequently being wedged
in between the larger ones; cleft of mandibular lobe not complete, a space covered by 2 or more rows
of papillze intervening. Length of base of dorsal equal to height of fin. Anal rather acutely rounded,
reaching base of caudal when depressed. Origin of ventrals below base of fourth or fifth dorsal ray; fins
when depressed falling considerably short of anal opening. Pectorals rounded, their tips reaching two-

Fi6. 2.—Catostomus warnerensis, new species. Type.

thirds of distance between their bases and the ventrals. Caudal with a shallow notch, the lobes rounded.
Peritoneum dusky. Color dark above, light below; the dark and light areas separated on a lateral line
passing just below middle of sides. In life the dusky portion is greenish black, having in places a slight
brassy sheen; the light ventral parts creamy white. Fins dusky, the lower oneslighter than the others.

In some examples there are 5 or 6 indefinite rows of papillie on the upper lip and 8 or more on the
lower. Small specimens have the boundaries of the light and dark areas less sharply defined. In
individuals 60 or 70 mm. Jong the color of the darker parts is broken up into spots of irregular shape
and size.

The appended table of measurements will indicate other slight individual variations. Similar
measurements of examples of C. tahoensis are also given.

Represented by specimens from Warner Creek, sloughs south of Warner Creek, and from Honey
Creek.
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MEASUREMENTS OF SPECIMENS OF CATOSTOMUS WARNERENSIS FROM WARNER CREEX, LAXKE CounTy,

OREG.
Length of body........ mm.. 245 152 145 140 124 74 71 61 54 57 56 59
Length of head.............. .26 .26 :24 .25 245 .26 .26 .27 .26 .26 .27 27
Snout to dorsal.............. .54 .52 .52 .53 .51 .515 .52 L6156 .51 .61 .52 .62
Snout to ventral............ . 585 .57 .55 .585 . 565 .575 .56 .59 .56 .56 .58 | .56
Depth of caudal peduncle....} .07 .09 .09 .09 . 095 .10 .09 .09 00 .10 .09 . 085
Length of snout............. .12 .12 W11 . 105 .11 115 11 . 1056 L1 L1051 L1050 .10
Width of lower lip.......... .033 .03 .03 .04 . 037 .033 .03 .03 .03 .03 .03 .03
Diamseter of eye............. . 033 . 032 . 035 .04 . 038 . 045 . 045 . 065 0561 .05 L065 | L07
Height of dorsal............ .16 .18 A7 .18 .185 . 185 .20 .22 L2010 .21 .20 .20
Height of dnal.............. . 205 .18 .19 .21 .20 . 165 .17 .175 167 .17 .18 W17
Length of pectoral.......... .20 .19 L1851 .20 .19 .18 .18 .22 .20 .20 [ .205¢ .19
Length of ventral........... .16 .14 .14 .14 .15 .14 . 145 .16 W16 | .16 .16 .15
Length of caudal............ .20 .22 .21 .23 | .21 .22 .23 .25 24| .24 | .25 | .25
Dorsal rays..cccveveninenrens 10 10 10 11 10 10 11 10 10 10 10 10
Anal rays..cvaee-iiiiiiianaen 7 7 7 7 7 7 7 7 7 7 7 7
Scales of lateral line. __...... 79 79 76 77 76 75 75 73 75 74 76 78
Scales above lateral line.. ... 18 19 17 18 17 17 18 16 17 17 16 16
Scales before dorsal........... 43 38 39 41 38 38 37 37 40 39 37 42
MEASUREMENTS OF SPECIMENS OF CATOSTOMUS TAHOENSIS.
From Warm Springs Creek, Summsit, Nev.
Length of body...eoieirieiiiieiiiieiiiiiiiinieenns mm 166 152 145 140 136 123 133 116
Lengthhead....coooviuiniiriiniiiiiiiiiiiiiiiiiiearaanan, .27 .24 .245 .24 .25 .24 .23 .25
Bnout to dorsal. ... ooiieiiiiiiii i .53 WBl5 ) .62 .82 | .525| .51 .6l W51
Snout toventral. ... ..ot it .60 .69 .58 .57 .59 .59 .58 . 585
Depth caudal peduncle. ....c..cveeieiiiiiiiiiiiieiieniannas .085 . 095 . 085 .09 095 .095 . 085 .095
Tengthsnout......oimiinriiioiiiiniiiiiiiaranecnenans .115 11 W11 .105 15 .12 .10 .125
Width lower HHp.c.cinieinii it eiinianeans .052 053 .06 .05 .05 .045 .05 .05
Diameter 8Ye. «uveue it iiiar e 045 .05 .043 .04 .045 .05 .045 .045
Height Aorsal......vuiiiiiiiiiiiiii it iiiiiiainanaaaas .16 .17 17 L1656 .166 .16 .17 . 165
Hefght anal.. ... i et 215 .20 .19 .185 .21 .19 .195 .195
Length Pectoral.........eeecirererananeseaeneaameaasnanns 185 .18 .18 .18 .195 | .19 .17 .20
Tength ventral.......cooiniiiiieriieniiiniiiaiieiaceans .15 .15 .15 .13 .14 .145 13 .14
Lengtheaudal.........oooiiiiininiiiieaiiiiiiiiiiiaianans .24 .21 21 .20 .23 .225 21 . 225
DOrSal TAYS. ccucniireeaareeirerennrnaseenansansnsasnannas 11 11 11 10 11 11 11 11
Analrays......cc.oo.ns 7 7 i 7 7 7 7 7
Scales lateral line........ 79 83 79 79 84 94 93 1.,
Scales above lateral line. 17 18 15 18 19 18 16 17
Scales before dorsal........coeeiieiiriiiiiriiiiaiiiiaionean 41 41 42 47 T 44 44 48 44
Length of bodY.eueoovnonevenn mm.. 215 .18 .20 .21
Length head....... .. .25 175 .19 .19
Snout to dorsal.... .53 14 .14 .14
Snout to ventral.... .62 L1935 .215 .22
Depth caudal peduncle. .09 10 11 12
Length snout. . .12 7 7 7
Width lower lip 045 88 90 90
Diameter eye . 045 20 19 18
Height dorsal.. .155 44 43 47

Catostomus catostomus (Forster).

Examples from Silvies River at Burns and from Silver River near Riley are very similar to speci-
mens from the Columbia. The Harney specimens appear to have slightly larger scales, however, there
being from 83 to 93 rows in the lateral line, while individuals from Little Wood River and Ross Fork,

Idaho, have from 88 to 96.

Others are recorded as having 90 to 104.¢

aGilbert & Evermann, Bulletin U. 8. Fish Commission, vol. X1v, 1884, p. 189.
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MEASUREMENTS OF SPECIMENS OF CATOSTOMUS CATOSTOMUS.

From Silvies River, Burns, Oreg.

Lengthof body....ooooiiieirnnanann.. mm.. 178 220 Il Helghtanal. ... i viiiriniearaannesn .185 .20
Length head........ aeel) L2158 .215 || Length pectoral ...................... .18 .19
Snout to dorsal.. .51 .51 Length ventral............c..cocoiiiiiaaen. .15 A7
Snout to ventral_._.._ .. .575 ) .b55 | Length ca.udal ........... e .23 .24
Depth caudal peduncle. . .075 LO75 [ Dorsal TaYS. c vttt 11 11
Length snout........... L1 . 105 || Anal rays 7 7
Width lowdr lip......... ..f .053 .05 Scaleslateralline..... ... ... .............. 93 93
Diametereye.............. . .037 .035 [| Scales above lateral line..................... 19 21
Helght dorsal. ...ccoienieriiiiiiniinnrnnnnns .18 . 175 }| Scales before dorsal................coueeen.n 49 46
From Silver River, Harney County, Oreg
Length of body. ... it iciiiiiaaas mm.. 221 121 112 118 L115 52 56
Length head........ ettt ettt ettt rananam i .22 .24 .235 .22 .23 .26 .25
Snout to dorsal. .....uvniii i i . 525 .54 .52 .52 . 525 .55. .54
Snout to ventral..... ... .. i i L5851 .59 .59 .56 .59 .61 | .59
Depth caudal peduncle . ... ......cooiiiiiiiiiii i iaiiaaaeas .085 .085 .08 .08 .08 .085 .085
Length BNOUb. .o et ittt e i ia e aiaaiaaaas .105 L1 W11 .10 . 115 . 116 L1
Width lower lip......... e e ee et eeaeeeaeaeaeeaasaa i L0657 .05 . 055 .05 .05 | .08 . 055
B0 F:04 071 7o) o . 035 045 .04 . 043 .04 . 055 .05
Height dorsal.....coomiiuiiiiiii i it .16 .19 175 .18 .185 .21 .20
Helght anal......oveiiinniniiiii it eriieiee e e raasaanna- .22 175 .20 .19 L1758 17 17
Length pectoral. .. .oooviiiiiiiiii i .20 .19 .195 .20 .19 .19 .20
Length ventral. ... ...coiiiieiiiiiiinieiiiiiaraaiaanacaanaaann . 165 .16 . 165 .16 . 155 .16 .16
Lengtheaudal......oouieniiiiiiii it i it .23 .23 .22 .24 .23 .26 .27
DOTBAT TAYS .- < o et miraiisiertaes e c e et iiiia i iaaasans i1 11 11 12 11 11 11
8 000 I ¢ 7 7 7 7 7 7 7
Scaleslateral line.....ooonvniniiiiiiii i 83 86 91 89 84 88 84
Scales abovelateral Hne.. ... ... ... ..ol 18 20 18 19 18 19 19
Scales before dorsal.. ... ccoioiiniiiiiiiiiiiii e 45 45 44 52 46 51 45

Acrocheilus alutaceus (Agassiz & Pickering).
Silvies River near Burns; 8 specimens about 100 mm. long.
-Mylopharodon conocephalus (Baird & Glrard)

Pitt River near Alturas, and near Canby, Big Valley. The former, 8 in number, measure about 350
mm. in length. The fins were bright salmon red. Scales in lateral line 73 to 77, above lateral line 19
to 20, between occiput and dorsal 49 to 54, dorsal 8, anal 8.

Ptychocheilus oregonensis (Richardson).

Specimens of Ptychocheilus from the Malheur basin are apparently identical with P. oregonensis of
the Columbia. - A comparison of examples from Silvies River and from the Willamette shows that the
* former have somewhat longer fins. A few individuals from Hangmans Creek, Washington, and from
Boise River, Idaho, are intermediate in this respect between the Silvies and Willamette specimens.

MEASUREMENTS OF SPECIMENS OF PrycHOCHEILUS OREGONENSIS.

From Silvies River near Burns, Oreg.

Length of body......... mm..| 218| 203 | 222 101 219 183 ] 153 | 158 1456 | 148 991 108 | 101 98 96
Lengthhead ................. .2851.275).287 1 .28 | .27 |.273 .29 |.28 |.20 | .27 |.2751.20 |.20 |.28 |.285
Depth body.......coveeanan .24 1,22 |.2451.235 |.225|.246 | .245 1 .225|.22 (.22 }.245 .21 ;.22 |.21 }.22
Snout to dorsal ..... .60 |(.576|(.595|.585 |.575|.58 | .58 |.595|.60 | .58 | .507 (.59 .50 .50 .50
Snout to ventral... ...] .56 565 | 565 | .66 | .553 | .54 | .57 | .56 58 57 .57 |.54 |.565 .56 55
Length snout...... 105 | 105 | .10 105 | .095 { .10 1 .105 1,105 | .097 | .10 10 10 10 10
Length maxillary.. 15,11 12 115 | .11 12§ ,117 | 115 | .12 11 11 11 11 115 | . 105

Diameter eye. ... ..... 220 043 |.045 ] .045 | 1046 | 2042 | .045|.05 | .045 | .05 |.05 | .085).055|.06 |.08 |.06
Interorbital width. . . . . .

Helght dorsal.... 17 17 175 | L1756 | .17 1751 .18 | .19 |.185].183 .20 18 195 | .20 185
Height anal. ... 1751 .18 155 | ,155 | .18 155 | .17 | .17 }.162 | .17 185 | .155| .18 17 7
Length pectoral.. 21 195 1,21 19 20 185 | .17 | .185|.17 18 17 168 18 17 175
Length ventral.. 155 | . 155 | .18 15 14 145 | .15 | .145) .135 .15 15 14 15 15 145
Length caudal 27 |.255).255 .25 |.25 27 |.26 | .28 |.265).285 .27 28 28 28
Dorsal rays.. 9 9 9 9 9 9 9 9 9 9
Anal rays...... 8 8 8 8 8 8 8 8 8

Scales Jateral Iin 69 68 69 69| 70 74 74 70 73 74 75 68 69 71 70
Scales before dorsal.. 40 46 50 48 50 49 47 50 50 51 54 52 53 53 51
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MEASUREMENTS OF SPECIMENS OF PTYCHOCHEILUS OREGONENSIS—Continued.

From Willamette River, near Corvallis, Oreg.

Length of body mm.. 255 289 305 234 225 255 241 260 247 238
Length head.. . .28 .29 .285 .29 .27 L2956 275 28 285 285
Depth body.. 21 215 215 22 225 .22 22 215 21 265
Snout to dorsal. 555 59 60 .59 58 58 575
Snout to ventral.. .. . 525 .56 .55 .57 .55 .58 .55 . 565 .57 . 546
Lengthsnout......ccoeeoioiviniiiaiiaien., .095 .10 .10 .105 11 .09 .105 .10 .10 .106
Length maxillary......o.coviiiiiieianens W1 .12 .12 .12 1 .12 115 .12 .12 .12
Diameter eye.....covevniiiiiiiiiiniraniin 04 .045 .04 .05 L 045 .045 .045 .045 .045 . 045
Interorbital width...............c.ooiee .08 075 .08 .08 .08 .085 .08 .085 .09 - .08
Height dorsal.......c..oooiiiiiiiiiia... .16 .15 .15 175 .165 . 155 . 165 .165 . 165 A7
Heightanal......coooiiiieiiiiiiiaiiiin. .15 .15 .135 .18 .15 .14 .16 . 145 .15 . 1565
Length pectoral..............ooaiiiniin. .16 175 .15 .19 .176 .16 .18 .16 .175 .185
Length ventral........ocovvmiviiiniaiania T 14 .13 W12 14 .13 .12 .14 .13 .13 .14
Lengtheaudal...o.covveiiiiinaiivnennnnnn, .24 *0236 |aciennnn .24 .24 .235 .24 .23 225 .24
DOr8al TAYS. o e vvneecniieinirnariavanann 9 9 9 9 9 9 9 9 9 9
ANAL TAYE. e iieeeiii it cnaraaas 8 8 8 8 8 8 8 8 8

Scales lateral line..... . 69 69 68 73 69 69 70 71 75 70
Scales before dorsal..... . 53 54 48 49 50 47 53 49 5 48
Scales above lateral line................... 18 18 17 17 18 17 17 17 18 17

Ptychocheilus grandis (Ayres).
Pitt River, near Alturas, and in Big Valley.
Leuciscus balteatus (Richardson).

Warm Springs, Silver Creek, and Silvies River.

Specimens collected at Warm Springs and at Silver Creek were brilliantly colored especially the
former, a description of which follows: Dorsal surfacé of body deep green; a narrow, dlffuse, brassy stripe
extending from eye along lateral line, falling below it posteriorly, forming a ventral border to the greenish
dorsal area; an indistinct dark greenish stripe extending from eye along the side just below the brassy
band; breast and abdomen gilvery; sides just below greenish band bright red; snout anterior to eye
greenish; cheeks below eye and opercle brassy; fins golden. Immedately after death the greenish dorsal
area turns to a steel blue.

In this connection a color description from life made at Cow Creek, a tributary of the Umpqua
River, may be of interest: Dorsal surface dark; dull olive; a narrow, sharply defined yellowish orange
band, one scale wide, extending from posterior edge of orbit to middle of caudal peduncle, dividing
the olive area posteriorly so that a narrow space of the latter color extends below the yellow stripe;
breast and abdomen silvery white; sides below yellow stripe orange, the upper edges of the orange area
deeply suffused with red; snout, upper part of head, olive; a bright red patch below eye, separated
from the latter by a narrow olive area; opercles brassy; fins yellowish.

The following table shows the number of rays in the anal fins of 124 examples. Attention is directed
to the fact that Warm Springs and Silver Creek are closely connected, while Silvies River is isolated
from both.

Warm Sliver Sllvies
Anal fin rays. Springs. | Creek. River.

Specimens. Specime'gs. Specimens.

aFor a discussion of the-variation in the number of anal fin rays of L. balteatus see Gilbert and Evermann, Bulletin
U. 8. Fish Commission, vol. x1v, 1894, p. 196.
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Rutilus thalassinus (Cope).

Cottonwood Creek, Oreg.; Muddy Creek and Goose Lake, Lake County, Oreg.; Pitt River near
Alturas; Pitt River near Canby and Pitt River in Big Valley, Cal.

Cope @ recognized two closely related species of Rutilus (Myloleucus) from Goose Lake, both of
which are no doubt referable to the same form which he describes under the name Myloleucus thalas-
sinus. This species is not to be confused with Rutilus symmetricus occurring in the same basin, nor
should it be identified with the Myloleucus parovanus of Cope? from Beaver River, Utah.

R. thalassinus may be distinguished from each of the species of Rutilus here described by its longer
fins. It further differs from R. bicolor in having a larger head, a more posterior location of the dorsal
fin, and in usually possessing one more dorsal ray; from R. oregonensis in having larger scales, there
being fewer in the lateral series, in the series before the dorsal fin and in those above the lateral line,
and also in having one more dorsal ray; from R. columbianus in having a greater number of scales in the
lateral ‘series and a lesser number between occiput and dorsal fin. These differences are set forth in
greater detail in the tabulated comparisons of the four forms, page 94 et seq.

As at present understood, this species is confined in its distribution to the Sacramento basin, this
being the first account of its occurrence beyond the confines of Goose Lake. It is to be searched for in
bayous, deep quiet pools, and sluggish streams. '

MEASUREMENTS OF SPECIMENS OF RUTILUS THALASSINUS FROM PirT RIVER NEAR CANBY, LASSEN
County, CAL.

Length of body. 150 139 123 125 100 106 116 103 93 101
Length head .. 29 28 28 27 .26 .29 27 28 27 28
Snout to occipu 235 22 22 22 .21 .225 21 22 21 22
Snout to dorsal. 59 57 58 .56 .59 58 58 60

Snout to ventral 567 .57 .595 .58 .54 .59 .55 .58 .58 .57
Depth body..... 429 .30 .31 .30 .28 .31 .28 .30 .28 .30
Depth caudal pe: 12 125 12 13 .12 125 12 13 12 125
Length snout. 09 085 09 08 .085 .09 08 09 08 085
Length maxilla, 09 085 085 08 .08 .09 08 09 08 085
Diameter eye. .. 06 06 055 06 055 .055 06 06 06 06
Interorbital width 10 10 (°.10 10 .09 .10 10 09 10 10
Height dorsal..... 255 22 22 22 .21 .23 21 21 21 23
Height anal..... 20 18 18 16 185 19 18 18 17 19
Length pectoral. 21 20 19 19 .20 .21 18 20 18 20
Length ventral.. 20 165 185 16 .175 .18 16 18 17 18
Length caudal.. 32 30 31 28 28 .32 30 30 28 29
Scales lateral line........ 47 49 52 51 50 51 49 51 48 51
Scales above lateral line. .. 11 11 12 13 11 11 11 11 11 11
Scales below lateral line. .. . 6 5 6 6 6 6 6 6 7 5
Scales beforedorsal...... N 25 27 25 27 26 25 25 26 27 25
DOrsal FAYS. . ceinrernnniiiiiiieeiiiaiannns 8 9 9 9 9 9 9 9 9 9
7.8 1 B . T 8 8 8 8 8 9 8 8 8 8
Length of body. 99 85 86 82 , 84 78 75 106 137
Length head.. 28 29 28 29 .28 28 29 28 28
Snout to occipu 25 23 21 23 22 24 24 22 22
Snout to dorsal. 59 59 57 58 .57 59 59 58 57
Snout to ventral 58 56 56 56 .57 56 60 57 58
Depth body..... 30 30 30 29 .28 27 30 29 31
Depth caudal peduncle 13 13 13 13 115 12 13 13 135
Length snout......... .08 .095 .08 1085 .08 .08 .09 .09 085
T.ength maxillary........... .085 095 .08 .09 .08 .08 .09 .08 .08
Diametereye....coeveeinennn.. .. 06 . .07 .06 065 .065 .075 .07 .06 .055
Interorbital width............ .. .10 .10 .10 .10 .09 .10 .10 .10 .10
Height dorsal............... .. .23 .24 B .21 22 .26 225 .21
Heightanal ................. .. .19 .19 .18 .19 .18 .18 .19 .18 .18
Length pectoral......... . .20 .22 .20 .20 .18 .19 .18 .19 .185
Length ventral.......... .. .18 .19 .19 .18 .16 .18 176 17 175
Length caudal.......... .- .33 .33 .32 .33 .31 .32 .33 .31 .31
Scales lateral line......... . 47 49 47 50 50 47 46 46 51
Scales above lateral line. .. 11 12 12 11 11 11 11 11 11
Scales below lateral line... 5 6 5 6 6 6
Scales before dorsal... 24 26 26 25 20 26 23 25 25
Dorsal rays......... . 9 9 . 9 9 9 9 9 9
ANal raYS. el 9 9 8 8 8 8 8 8 9

aCope, E. D., Proceedings Academy Natural Sciences Philadelphia, 1883, p. 143-144. Cope's supposition that he had
in hand 2 distinct species was probably due to the poor preservation of his specimens. Hesays (p. 139): ¢ I fished for &
day with hook and line without success, but procured a good collection of fishes by another method. I found numerous
specimens both fresh and dry, which had been dropped by fishing birds on or near the shore.”

bCope, E. D., Proceedings American Philosophical Society, Philadelphia, 1874, p. 130.
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FISH FAUNA OF LAKES OF SOUTHEASTERN OREGON,
Rutilus oregonensis, new species.

This name is here applied to a distinet form found in the isolated lake basins of southeastern Oregon.
It is very similar to closely related forms found in the Sacramento, Klamath, and Columbia systems, but
differs widely from R. olivaceus of the Lahontan system in important dental characters, the latter species
having the pharyngeal teeth 5-5.

1t differs from the more nearly related forms as follows: From R. thalassinus in having shorter fins,
a greater number of scales in the lateral line, in the series before dorsal fin, and above lateral line, and
also in usually having one less dorsal ray; from R. bicolor in having generally a larger head, smaller
scales, there being a greater number in the lateral series, between occiput and dorsal fin and above the
lateral line; from R. columbianus in having smaller scales and in other minor points. These differences
are shown in greater detail in the tabulated comparisons of the four forms, page 94 et seq.

Description of type no. 55596, U. S. National Museum, from XL Spring, Abert Lake, Oregon:
Total length 202 mm. Head 3.6 in length to base of caudal; depth 3.6; depth caudal peduncle 9; depth
head at occiput 5; length snout 3.3 in head ; maxillary 3.7; diameter eye 6.1; width space between eyes 3;
height dorsal 1.8; anal 2.2; length pectoral 1.6; ventral 2; caudal 1.3; scales lateral line 52; above lateral
line 13; between lateral line and origin of ventral 8; between occiput and origin of dorsal 27.

F16. 3.—Rutilus oregonensis, new species. Type.

Body deep and heavy, the dorsal contour with an abrupt elevation at occiput. Mouth very oblique;
maxillary extending to a perpendicular through nostril, not nearly reaching anterior border of orbit.
Gillrakers on first arch 14, very short, not equal to half the diameter of pupil, acutely pointed. Teeth
(from cotypes) 4-5, short and strong, a narrow grinding surface present, tips of smaller ones somewhat
hooked. Peritoneum almost black. Intestinal canal very short, its length equal to about 1} times
total length of fish. Lateral line complete, somewhat decurved immediately behind head. Dorsal
placed directly above ventrals, the length of its base equal to height of third ray, the free edge straight.
Anal shaped like the dorsal, length of base equal to height of fourth ray. Pectorals and ventrals bluntly
rounded, the latternot reaching anal opening; notch of caudal broadly rounded. Color in spirits very
dark, even the ventral surface being decidedly dusky; edges of scales being much darker than their
centers. In life the color is dark olive, some examples having a greener tint, the fins with somewhat
darker edges.

Smaller examples do not have a prominent post-occipital hump, the elevation growing more pro-
nounced with age. The young generally have the fins slightly longer and the caudal more acutely
notched. Tn other localities the specimens are often lighter in color, the variation apparently coincid-
ing with the immediate surroundings. In lighter-colored examples the peritoneum is also less dusky.
Sexual differences are not striking, the males generally having slightly longer fins. Females appear
to be much more abundant than males.
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Warner Creek and sloughs south of Warner Creek; Honey Creek; Warner Lake north of Honey
Creek; Chewaucan River, Paisley; Chewaucan River, near mouth; XL Spring, Abert Lake; spring,
Alkali Lake; spring, Summer Lake Post Office; Ana River; springs at source of Ana River; Silver
Lake; Silver Creek near mouth; Bridge Creek; Silver Creek mnear Silvercreek Post-Office; Buck
Creek.

The rather extensive table of comparative measurements which is here inserted shows that while
examples from the different lake basins may possibly show slight differences among themselves, they
all agree in being differentiated in a measureable way from their representatives in the neighboring
systems. -

MEASUREMENTS OF SPECIMENS OF RUTILUS OREGONENSIS FROM ISOLATED BAsINg oF THE OREGON
Laxe SysTEM. ‘

From XL Spring, Abert Lake.

Lengthofbody.....c.ooocveeeaaa... mm.. 106 138 120 125 103 115 o7 01 101 112
Lengthhead......coovvoiveoaiiiaeiiaa. .28 .26 . 285 .285 .28 .28 .29 .28 .29 .28
Snout to occiput. .. . 21 21 .22 .22 .22 21 22 .215 .21 .21
Snout to dorsal 56 56 58 .58 R4 56 58 .54 56 .85
Snout to ventr: 55 58 . 56 .54 54 54 .55 56 .54
Depth body.. 265 29 29 .28 .27 27 26 .29 .20 .27
Depth caudal 11 12 12 L1256 125 12 12 .13 .13 .13
Length snout.. 08 08 085 .09 09 08 08 .08 09 .08
Length maxilla 08 .085 08 08 .08 09 .08
Diameter eye.... 045 05 055 . 0565 08 055 065 .06 06 . 055
Interorbital widt. 09 09 10 .10 09 10 10 .09 .10 .09
Height dorsal.. 17 17 18 .19 19 19 18 .20 .19 .19
Height anal.. 14 14 14 .16 .15 135 15 .16 .16 155
Length pecto .17 17 175 .19 19 17 18 .23 .19 .20
Length ventral......covuiiiaennnnnnn... .15 14 15 . 155 17 155 156 .18 641, .18
Lengthecaudal.......oooniemnnaeianiiia. .25 24 .24 25 25 26 26 .28 .25 .26
Scales lateral line...........coovimnnauan.. 59 57 55 55 53 57 56 56 b7 56
Scales above lateralline.................. 12 13 13 13 14 13 12 13 13 13
Scales below lateralline.................. 8 7 8 7 7 7 7 8 7 7
Scales before dorsal.............oceeiiill. 31 29 31 30 29 32 31 28 28 31
Dorsal rays ... 8 9 8 8 8 7 8 8 8 9
ANBITAY8.. . ccviiiiiii i iiai e 8 8 8 8 8 71. 8 8 8 8
Length of body...cocovueenennnn..a. mm. . 95 104 110 101 107 140 110 106 132 120
lengthhead....cccoovmnunnn.... O 14 .28 27 .29 .28 +265 .28 .29 .29 .27
Snout to ocelput........o........ o2 .22 22 ¢ 21 .22 .215 .21 .22 .22 .21
Snout to dorsal.. . 555 .54 556 | .66 N .58 .58 57 .57 .55
Snout to ventral 555 .56 .54 55 54 .87 .58 b7 57 545
Depth body....... 25 .28 .29 27 .265 .28 30 2
Depth caudal pedun 11 .12 .12 115 12 125 .12 12 125 12
Length snout.... 08 09 .08 08 .08 .09 085
Length maxillary 09 .08 .09 .075 .08 .08 085 .08 09
Diameter eye.... 056 06 055 055 .06 . 055 . 055 055 056
Interorbital wi 09 1 10 096 .09 . 095 10 095 085
Height dorsal.. .18 .19 17 18 15 .17 . 1656 19 17 165
Height anal.. .15 16 135 15 135 .145 .14 15 135 13
Length pectoral .18 20 1 18 16 17 17 105 19 17
Length ventral.................... .| 15 16 15 15 13 .14 .14 17 15 135
Lengtheaudal..........o.ooveennn. . .26 .25 .26 .25 .23 .24 .24 27 .24 .24
Scales lateral line.................. . 55 56 55 54 56 56 54 51 54 59
Scales above lateral line_.......... . 12 13 13 14 11 12 13 12 14 13
Scales below lateralline........... . 9 8 7 7 7 8 7 7

Scales before dorsal.............. . 30 30 28 30 30 30 29 30 30 29
Dorsal 1ay8..ccciveninieinnnnnna vee 8 8 9 8 8 9 8 8 8
ANl rays. . cuoveeieinnrniiiieniiiaiaaanaa. 8 8 8 8 8 8 7 8 8 8
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MEASUREMENTS OF SPECIMENS OF RUTILUS OREGONENSIS FROM ISOLATED BASINS OF THE OREGON
Laxe SysreM—Continued.
From Chewaucan River, Paisley.
Length of body.ceeueverieienniennnn mm.. 76 84 107 101 92 84 92 133 111
Lengthhead.....ooovemviiiiiiiiiiiis .28 .26 .27 .27 27 .25 .27 .28 . 255
8nout to gcelp . 21 Jdgs 1 .21 .21 .20 .18 21 .20 .20
Snout to dorsal. 57 55 555 .58 .58 .55 . 585 .56 .55
Snout to ventral 57 .54 57 .56 .54 555 .56 .55
Depth of body..... .26 .29 .28 28| .28 27 .28 . 2065 . 265
Depth caudal pedun 125 13 13 A3 12 12 13 .12 .115
Length of snout.... . . .08 075 .08 .08 .08 L075 . 085 .09 .07
Length maxillary...co.ooceevninieian... .08 075 .08 .08 .08 .07 .08 .08 .07
DIAmMeter 8Y0. .. ccvvreeemiieieniansaiennas .06 . 055 .05 .05 .05 . 055 . 055 .045 .05
Interorbital width..................... . .10 .10 .10 .10 .10 . 095 .09 . 085 . 085
Height dorsal...aevivrnieeriiiiiennnanne. .21 .20 .21 .19 .20 .20 A9 oLl .19
Heightanal....o.oveenieiiiiaiaiiinannen 7 .15 .17 .16 .155 .16 .15 .14 145
Length pectoral.....coooveeeniiiiiiaa, 175 .18 .18 .18 .18 17 .18 . 165 . 165
Length ventral.....comevmiiiiniianina, 17 . 145 a7 .16 .16 .16 .15 .16 .15
Lengthcaudal.....ooemiiiiiiiiiiann.. .21 .25 .26 .24 .26 .25 .24 .24 .24
Scales lateral line........oovviivaiiia. 55 53 - 54 49 52 53 52 57 57
Scales above lateral line................... 12 12 12 11 13 12 12 13 12
Scales below lateral ne................... 7 7 7 6 7 7 7 7 7
Scales before dorsal......oo.ocoivuiann... 27 28 29 30 31 29 30 29 31
Dorsal rays. ..., 8 8 8(. 8 8 8 - 3 PO 8
ANl TBYB .« v veeeiieiiiiiin i 7 7 7 8 8 8 8 8 8
Length of body....covnvenniiaiaan. mm. 78 01 94 06 94 108 98 111
Length head.... . 255 .27 .27 .26 26 26 .275 .29
Snout to occiput 20 .21 .21 .195 19 20 .20 .22
Snout to dorsal. .54 .55 .56 .56 55 67 .68 .57
Snout t¢ ventral.. b 54 . 55 ] .54 .55 57 .56
Depth of body........ 2 2 .28 .27 .28 27 .31 .28
Depth caudal peduncle. . . 12 .13 .13 .12 .13 .12 L1356 W12
Length snout. . ........coooviivit, . 075 .07 .08 07 .08 075 L0756 .08
Length maxillary...c...cooaenionl . 075 . 065 .08 07 075 .07 .076 .08
Diametereye...c..covvvneivinnnn. . . 055 . 055 .05 .05 .05 .05 . 055 .05
Interorbital width.................. . .00 .09 .10 .09 - 08 .09 .10 095
Height dorsal_......c..ooniiianaoi, : .21 .21 .20 .18 .20 .19 .20 .19
Height anal.............oooii. . .16 .16 . 165 .14 15 .14 .15 .16
Length pectoral, ............... 20 .22 .19 .16 18 18 7 .175
Length ventral................. . .16 A7 .16 15 .16 .15 .15 .15
Length caudal............cooonu.. . .25 .26 .26 22 .24 .23 .25 .24
Scaleg lateral lne................. . 35 52 54 51 59 55 51 55
Scales above lateral ine............ . 12 12 12 12 12 12 12 12
Scales below lateral line.......... . 7 7 6 7 8 7 7 7
Scales before dorsal............ 30 28 31 27 32 29 29 28
Dorsal TaYS..covevnenniinnns 8 8 8 8 8 8 8 8
ADAL TAYS. oo eivmvnieiee it 7 7 7 7 8 8 8 7
FProm Ana River, Summer Lake.
Length of body.....oovvvanaiannnas mm. ., 128 72 89 84 84 96 96 80 3 70
Length head... ............... SN .28 .26 .26 .28 .28 .27 .28 .28 . 26
Snout to occiput... C.23 .22 .21 .21 .23 .22 .21 .22 .23 .21
Snout to dorsal.... .58 . 56 .555 |  ,b6 .58 .68 .68 . 56, .58 .54
Snout to ventral....... .86 . 556 .56 .56 .58 .58 .60 .57 .58 .53
Depth body........... een .28 .27 .27 .28 .29 .28 .265 .27 .27 .26
Depth caudal peduncle. .. .12 . 128 12 13 12 13 12 125 .13 1
Length snout............. . 095 .08 .085 .08 . 005 . 095 .085 .09 .09 .085
Length maxillary...... .08 .08 .08 .07 .08 .09 . 085 .08 . 085 075
Diameter eyo....... .. L. 085 .07 . 055 .06 .06 . 055 . 056 .06 .06 . 055
Interorbital width .10 .10 .09 .10 . 105 .10 .10 .10 .10 .09
Height dorsal............ 17 .19 . 185 .20 .20 .20 11 .20 .18 .19
Height anal.............. .15 .15 .15 .15 .16 .18 .15 .16 .15 .13
Length pectoral.......... A7 17 .20 .20 .18 .18 A7 .18 15 .18
Length ventral......... 14 156 .16 .16 .14 16 .13 14 .14 13
Length caudal........ .23 .26 .24 .25 .25 .26 .24 .26 .23 24
Scales lateral line......... . 53 52 57 52 53 55 56 57 57
Beales above lateral line.. 12 12 12 13 12 12 12 12 13 12
Scales below lateral line. . . 6 7 7 7 8 7 7 7 6
Secales before dorsal...... 28 31 31 32 30 a1 29 28 28 31
Dorsal rays........... . 8 8 8 8 8 8 8 9 8 8
%71 15 1 2 1R 7 7 7 7 7 7 7 7 7 7
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MEASUREMENTS OF SPECIMENS OF RUTILUS OREGONENSIS FROM ISOLATED Basiis or THE OREGON
Laxe Sysrem—Continued. ‘

From Ana River, Summer Lake—Continued.

Length of body 68 76 72 79 77 79 75 73 72 73
Lengthhead............oooioviiiiiaaL. .28 .275 .27 .26 .28 .27 .27 .27 .28 . 285
Snout to occiput. . L2310 .22 .22 .21 .22 .22 .215 .22 | .21 .23
Snout to dorsal. ... .55 .58 .59 . 56 .55 . 56 .57 .56 .57 .57
Snout to ventral............ooeeiiiiiial .56 .57 .67 . 56 .56 .55 .56 .55 .57 .57
Depth body. ..o .27 .28 .28 .26 27 .28 .26 .27 .28 27
Depth caudal peduncle................... .13 .13 .12 W12 .125 .13 13 .12 .13 L1256
Length snout.......... ceen .09 .08 .09 . 095 . 085 . 085 .08 1 .09 .08 . 085
Length maxillary . . .08 . 085 .08 .07 .08 .08 .08 ! 085 .08 08
Diameter eye...... . 061 .065 ) .065 .08 .06 .06 .06 065 .06 06
Interorbital width .. 10 .10 .10 . 085 .10 .09 .10 095 .10 10
Height dorsal. .. 21 20 18 20 .19 .21 20 19 20 20
Height anal... 16 14 14 13 .13 .16 14 15 15 14
Length pectora; 20 17 18 18 A7 .21 17 21 16 17
Length ventral 15 13 16 15 .14 .17 15 16 15 15
- Length caudal. .. 27 .25 27 23 25 .26 25 24 24 26
Scales lateral line. . 52 56 57 53 55 56 54 52 54 55
Scales above latera, e emeneceeiaeas 12|, 13 13 13 14 13 12 11 12 11
Scales below lateralline.................. 6 7 7 7 8| - 7 7 7 7 6
Scales before dorsal...................... 31 32 31 30 33 31 31 28 30 29
Dorsal rays...... .. 8 8 8 8 8
Anal rays 7 7 8 7 7
Length of body.. mm.. 88 66 71 70 75 80 72 93 89 83
Length head..... - 27 28 .29 .28 .26 .28 .27 .27 27 28
Snout to occiput. 22 26 22 22 W21 .22 20 205 21 22
Snout to dorsal.. . .56 .57 .58 .56 .54 .55 .53 .54 .67 .56
Snout to ventral...... .65 .55 .67 .65 . 535 .56 .53 .54 .53 .55
Depth body............. . 26 CL27 28 .26 .27 .27 245 27 26 .27
Depth caudal peduncle. . .. 115 .12 125, .12 .115 .13 .115 .12 .12 .12
Length snout............ . .08 .08 .085 .08 .08 .085 .08 .08 .08 .08
Length maxillary..... .. .08 .08 . 085 .08 07 .08 .08 .07 .08 .08
Diameter eye........ . .06 .07 .07 . 065 .06 . 065 .07 . 055 .00 .06
Interorbital width.. .00 .09 005 .09 .09 .09 .09 .10 - .09 .09
Height dorsal....... . 4 W18 .21 .20 .20 .20 22 .20 .19 .20 .19
Height anal._......... W14 .16 .14 .16 .15 17 17 .14 .15 .14
Length pectoral....... B Y .18 .185 .21 .17 .20 .19 .15 17 .16
Length ventral...... . .15 .16 .15 .15 .15 A7 .16 .14 .15 .14
Length caudal..... weeal .25 .28 .26 .25 .26 .28 .27 .25 .25 .25
Scales lateral line...... .. 51 49 49 54 55 52 55 51 55 52
Scales above lateral line. . 11 11 11 12 12 11 11 11 12 11
Scales below lateral line. .. 6 6 6 61 6 6 6 6 6
Scales before dorsal....... 26 27 25 28 29 26 25 25 25 27
Dorsal rays......... .. 9 8 8 9 8 9 8 9 8 8
ANBLTAYS. oo 8 7 7 7 7 7 7 8 7 8
Length of body.... mm.. 76 78 70 71 69 068 67 70 65 67
Length head..... . .28 .29 .28 27 .28 .28 28 .27 .28 .27
Snout to oceiput. ... .. .22 .215 .22 .21 215 .22 .22 .22 .22 .20
Snout to dorsal.......... g .85 .56 .57 .56 .54 .56 .50 .55 .55 .54
Snout to ventral........ 56 57 57 54 .56 .56 55 .56 56 .54
Depth bodg ............. 28 27 26 26 .28 .25 .26 26 26 26
Depth caudal peduncle. . 12 12 12 .11 .13 .125 .13 12 13 13
Length snout............ 08 08 08 .08 .08 .08 085 09 075
Length maxillary....... 085 08 .08 075 .08 075 .08 085 08
Diametereye............ 06 07 .06 .07 .08 07 075 065
Interorbital width...... 09 09 .09 09 .09 .09 .09 .09 .09 .
Helght dorsal......... 22 20 20 19 .20 .21 23 22 21 23
Height anal........... ; .16 .15 .14 .15 .15 .17 .15 .15 .17 .17
Length pectoral......... .. .18 .19 17 .15 .19 .21 .20 .19 .22 .20
Length ventral.......... .18 .15 .14 .14 .15 .18 A7 .15 W17 .13
Length caudal........... . .28 .28 .25 .25 .26 .28 .28 .26 .21 .20
Scales lateral line.......... 56 53 54 55 51 54 50 55 53 61
Scales above lateral line. .. 12 11 12 12 12 12 11 11 12 12
Scales below lateral line. .. 7 7 6 7 6
Scales before dorsal....... 28 24 28 29 25 27 27 27 25 25
Dorsalrays.......ccveunnn . 8 9 9 9 9 8 8 9 8 8
ANBITAYS. coverineiia i rcirainiaaans 7 7 8 8 8 7 7 7 7 7
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MEASUREMENTS OF SPECIMENS OF RUTILUS OREGONENSIS FROM ISOLATED BasiNg OoF THE OREGON
Laxe SysreM—Continued.

From Spring, Alkali Lake.

Length of body....ccooaveieeiiios - 88 79 95 875 87 84 83 93 89 81
Length head............ 28 .30 .28 . .30 .27 .30 .29 .30 .30
Snout to ocelput........ 21 22 20 225 .23 .20 23 22 23 21
Snout to dorsal......... 57 58 57 57 57 .54 59 58 56 565
Snout to ventral......_. . .58 . 575 .56 .56 .57 .53 .57 .58 .56 . 565
Depth body............... . .28 .28 .27 .29 .30 .29 .29 .26 .21 .28
Depth caudal peduncle..... . .13 .13 W12 W13 .13 .13 .13 .12 W12 W12
Length snout............... - .08 .08 075 .08 .08 .07 .08 .08 .08 - .08
Length maxillary............. . .08 .08 075 .08 .08 .07 .09 .08 .075 .08
Diameter eye...........u... .- .07 .07 . 055 .06 L065 [ .06 .07 . 065 .06 .07
Interorbital width.......... . .09 .10 .09 .10 .09 .09 . 005 .09 .10 .09
Height dorsal. .............. . .20 . 195 .19 .19 .18 .18 .19 .18 .19 .18
Height anal. .................. .. .16 .16 .16 .15 .15 .15 .14 .14 15 .14
Length pectoral .............. .. .20 .21 .19 .19 .18 .20 .19 17 .18 .18
Length ventral............... .. 17 .18 . 155 .16 .16 .18 .16 .16 W15 .16
Length caudal................ . .28 .27 .27 .27 .28 .24 27 .26 .27 .25
Scales lateral line............. . 51 55 52 53 52 50 48 55 55 47
Scales above latera)] line . 12 12 12 12 Rt 12 12 12 12 12
Scales below lateral line . 7 6 6 7 6 7 7 6 7 6
Soales before dorsal............. . 30 28 30 29 28 28 27 28 28 28
Dorgal ray8..ceveerncirenninnnan . 8 8 9 8 8 8 8 9 8 8
ANl TaYS. .. ie e e 7 8 8 8 8 8 8 8 7 8
Length of body......oocvvnvinaia.ld . 75 79 86 86 86 76 83 84 76 79
Lengthhead...........coooani. .29 .29 .28 .29 .29 .30 .28 .28 .30 .27
‘Snout to oceiput........ic.c.... .22 .22 .21 22 .22 .22 .22 .21 .23 .22
Snout todorsal................... | .57 . 555 .56 .57 . 565 . 575 .87 .55 .57 .56
Snout to ventral.................. W07 .54 .85 .57 . 555 . 585 .56 .55 . 565 .64
Depthbody. _....coooeviiiiinnn.. L.30 2 .27 .28 .27 .30 .27 .28 .30 .30
Depth caudal peduncle . .15 .12 .12 .13 .12 .135 .13 .13 .125 13
Length snout.............oooaien .t .08 .08 .07 . 075 .07 . 073 .075 . 075 .08 .075
Length maxillary................. .| 075 .08 .08 .08 .08 .08 . 075 .075 | - .08 .075
Diameter 6y6. .. .c..cceuviniennnennn. .07 .07 .06 .07 L0051 075 .07 . 065 L0756 .07
Interorbital width.................. . .005 . 095 .10 . 005 .09 .10 .08 .09 .10 .09
Height dorsal.......c..covivunian.t. .21 .20 .18 .19 .19 .20 .20 .20 .19 .19
Height anal. ... 17 .16 .15 .14 .15 17 .16 .16 .15 .16
Length pectoral..........o.........ooial .22 .20 .19 .19 .20 .20 .20 .21 .20 .21
Length ventral. . ...o...ooeviiviiiiiiiins .19 . 176 .15 .16 .16 A7 0 .18 .18 .16 a7
Lengtheaudal.......ccoviivniiinaanes .28 .27 W25 .27 .28 .30 .28 .26 .28 o7
Scales lateral line................ooooiiin 52 48 50 52 48 53 54 51 54 51
Seales above lateralllne. ................. 12 12 13 T 12 12 12 12 12 12 11
Scales below lateralline.................. 7 (4 71 6 7| 6 7 7 7 6
Scales before dorsal. ...... ...l 27 28 30 28 28 28 26 27 29 27
DOTBAL TAYB. e vensaeinnencenrantanaraeans I 8 8 9 8 8 8 8 8 8 8
ANal TaY8. cveen it i 7 7 10 11 81 7 8| 8 8 7

Lengthof body.......covnnnnn mim 123 | 125 130 129} 117 | 112 02 110 | 112 111 | 114 | 116 112 140
Lengthhead.. .........coveeaiia.s .28 | .28 .27 |.275|.290 }[.20 |.29 | .285 (.27 {.28 {.28 |.27 |.29 .28
Snout toocelput......oeiniiiiiil .21 | .2051.20 (.22 ;.22 .22 .22 }.22 (.21 {.22 {.21 {.21 {.22 .215
Snout to dorsal..................... 555 | .56 .57 | .58 |.585 ) .56 | .58 | .56 | .56 | .50 | .57 |.56 |.56 .57
Snout to ventral.............. ... .55 | .56 | .57 | .58 |.585 | .565 .58 | .675¢ .55 |.565 .57 |.57 |.57 .57
Depth body...eernneiinaarniian.n .265 | .26 |.2851.2756 .28 |.275 .28 | .255|.26 | .27 |.28 |.26 |.28 27
Depth caudal pedunclo............. 13 .13 .18 | .12 .13 (.13 .40 .22 ]L125 (.12 |.14 .13 | .13 .13
Lengthsnout.................ooutn .085 (.08 | .08 |.08 |.0851.085.085 ;. 09 |.08 (.08 |.08 ;.08 {.085| .08
Length maxillary.................. .085|.0851.08 |.08 |.085 .08 |.08 | .08 (.08 |.085|.08 |.08 |.085| .085
Diameter eye.............coovevennen .0551.06 |..05 |.05 |.055{.06 (.06 |.05 |.055{.06 |.06 |.055.06 .05
Interorbital width................. L095 | .0951.090 [.00 .10 |.095|.095) .0057.095].095).09 |.10 |.10 .09
Helght dorsal...................... J18 | .18 .18 .19 (.19 .21 |.22 |.205(.105(.105).23 |{.20 |.195| .18
Heightanal.......cocooiiiiiiiaee. 16t L1550 .15 | .15 L1657 .17 .18 {165 .16 |.165].195 ;.16 | .16 .18
Length pectoral..............c..... L185 (.18 (.17 | .18 |.18 [.19 .20 |.190 |.17 (.18 |.24 |.17 |.185| .17
Length ventral........c.covvvvnnee. 15 (.15 | .16 | .155 | .165 (.17 (.18 [.18 |.15 | .15 {.19 |.155(.16 . 155
Length caudal...............o. L25 1.25 1,24 .25 .25 (.29 .28 | .28 |.265).26 |.30 |.255].28 .26
Scales lateral line................... 53 52 55 55 55 54 52 53 51 51 51 52 51 51
Scales above lateral line............ 12 12 13 13 12 12 12 12 12 12 12 12 12 12
Scales below lateral ne............ 7 6 8 7 7 7 7 7 6 6 7 7 6
Seales before dorsal 28 30 30 29 30 30 31 31 28 30 27 30 33
Dorsal rays......... 9 8 8 9 8 8 9 9 9 9 8
ADRlTaYS. . ivvvinciiniiii s 8 8 8 8 8 8 7 8 8 8 8 8 8 7

B. B. T. 1907—7
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MEASUREMENTS OF SPECIMENS OF RUTILUS OREGONENSIS FROM ISOLATED BASINS oF THE OREGON
Lake SysreMm—Continued.

From Warner Creek, Warner Lake—Continued.

|
Length of body............... mm.. 64 91 75 75 I 87 75 81 81 l 84 85 89 80 89 92
Lengthhead................... <siasl 430 27| .290].30 |.275]|.28 |.28 [.29 |.27 |.28 |.28 |.285|.28 .29
Snout tooceiput...................] .23 .21 .22 ).235|.21 |.21 |.22 |.22 |.22 |.225.225|.225 |.215| ,22
Snout to dorsal .| .56 .65 67 | .67 | .55 |.58 (.60 |.68 |.66 |.67 | .50 |.57 |.57 575
Stiout toventral. L il 0 | .56 «85.| BT | .58 ) .86 | 575 | .5675 |87 | .b0b |..565.| .68 |.566 |57 . 565
Depthrbody el ol el il 27 w20 | <80 28l Ao AT6 |26 1087 28 [ 20| o201 "] . 2861 LRbS | 2T
Depth caudal peduncle............. .13 L1871 18 .13 ] .12 18512 .18 1LA8 112 Fe18 a2 12 .13
Length gnout. = .. - allaasin: .085| .08| .08 (.09 |.075|.08 |.08 |.09 |.075|.08 |.085|.09 |.08 .085
Lengthmaxillary.................. .08 .08| .08|.08 |.075|.085|.08 |.09 |.08 |.08 |.09 |.08 |.08 .08
Digmetereye:. ... Sar o Ll .07 06| .07 .07 .06 | .06 | .06 |.07 |.06 |.06 | .06 |.07 |.06 .06
Interorbital width................. | .10 09| .101.09 |.085|.095|.08 |.095|.085|.09 |.005|.095|.095| .095
Helght dorsal . ooii oo i, .22 221 .224,20 | .19 |.19 |.185 .19 |.22 |.19 |.20 |.20 |.19 .20
Height anal.. 4|18 G170 W17 13156 ] S 1460 24116 | Ah L 18 L 345 ) (156 |55 115 .15
Length pectoral 21 21 20110600 1T 165: 1 06.=113220 #1519, 7 1 18 17 175
Length ventral. 175 | .18 17 | . 165 145 .16 |.145|.14 |.19 15 155 | L1556 | .15 . 165
Length caudal. .. 29 .28 (.25 25 2 |(.255]|.25 |.27 251|227 28 26
Scales lateral line. ..... 50 52 53 56 54 49 56 55 51 49 49 52 52 52
Scales above lateral line. 12 12 11 13 13 12 12 13 13 13 12 12 12 13
Scales below lateral line 6 6 7 8 7 7 7 7 8 7 7 T 7 7
Scales before dorsal 27 30 29 30 27 30 28 27 29 29 27 30 20 29
Dorsal rays & 8 8 8 8 9 9 9 9 8 8 9 8 8 8
Anal rays........ LR s o 8 9 8 8 8 8 8 8 8 8 8 8 [ 8 8

Rutilus columbianus, new species.

Closely related to R. oregonensis, R. thalassinus, and R. bicolor, from each of which it differsas follows:
From R. oregomensis in having larger scales; from R. thalassinus in its shorter fins, fewer scales in the
lateral series, and a larger number between occiput and dorsal fin; from R. bicolor in having a larger

FiG. 4.—Rutilus columbianus, new species. Type.

head, higher anal, longer caudal, fewer scales in the lateral line, a larger number between occiput
and dorsal fin, and in usually having one more ray in the dorsal fin. The tabulation on page 94
will show some of the distinctive characters of these forms in greater detail.

Description of type no. 55595, U. S. National Museum, from Warm Springs, near Harney Lake,
Harney County, Oreg.: Total length, 136 mm. Head, 3.7 in length to base of caudal; depth, 3.6; depth
caudal peduncle, 8.4; depth head at occiput, 4.7; length snout, 3.5 in head; maxillary, 3.5; diameter
eye, 5.6; width space between eyes, 3.1; height dorsal, 1.6; anal, 2.1; length pectoral, 1.7; ventral, 1.9;
caudal, 1.2; scales, 12-49-7; between occiput and origin of dorsal, 27.

Dorsal contour with an abrupt elevation at occiput, which is less prominent in young individuals;
mouth very oblique, maxillary extending to a vertical passing midway between nostril and eye; lower
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jaw projecting slightly; gillrakers 16, sometimes 14 or 15, very short and pointed; teeth 4-5, rather stout,
the posterior one more slender than others; grinding surface well developed; tips of teeth, especially
the middle ones, slightly hooked; peritoneum dusky; intestinal canal short, about 1} times total length
of fish; lateral line complete, decurved just behind head; origin of dorsal immediately above that of
ventral, free edge of fin behind third ray slightly concave; free edge of anal straight; pectorals and
ventrals short and rounded, the latter not reaching anal opening, in some examples extending to base of
anal fin; lobes of caudal rather acutely pointed. ‘

Color in alcohol silvery, very dark on upper parts. In life, specimens taken at Warm Springs
were of a remarkably beautiful deep-green coloron the dorsal parts, the sides being tinged with brassy.
The cheeks and opercles were steel blue, growing brassy toward the ventral parts. The pectorals,
ventrals, and anal were tinged with red. Examples from Silvies River were not so highly colored.

The fins of males are sometimes slightly longer than those of females. The appended table will
show some individual variations. :

Specimens were taken in the Malheur basin from Silvies River near Burns, and from Warm Springs.

The presence of this species in the Columbia River was discovered by Dr. C. H. Gilbert, who found
specimens in the Portland market, and algo collected them in the Weiser River at Weiser, Idaho, and
in the Payette River at Payette, Idaho. Its relation to the form found in the Bonneville basin is not
known.

MEASUREMENTS OF SPECIMENS OF RUTILUS COLUMBIANUS.

From Warm Springs, Harney County, Oreg.

Length of body....ovvevinienannnns mm.. 126 144 119 112 109 109 107 105 103 101
Lengthhead .....ccoovoiivmeinniina... .29 .28 .28 .28 .29 .29 .29 .30 .28 | .30
8nout to occiput. 23 22 215 .22 .22 .22 225 .22 .22 .22
Snout to dorsal.. 585 58 56 56 .60 58 50 56 57
Snout to ventral.. .87 .57 .65 .56 .58 .57 .58 .575 .56 .55
Depth body...... 27 .28 .29 .20 .28 .27 .30 .30 .28 .20
Depth caudal pad s 13 125 .13 13 .13 .12 125 .13 13 .13
Length snout.. 09 08 .09 .08 .09 .085 1] 085
Length maxillar, 09 075 075 .09 .09 .09 . 085 085 085
Diameter eye. .. 055 05 055 . 055 .08 .05 055 08 08
Interorbital wid 10 10 085 08 M 09 10 A1 09 .10
Height dorsal .18 19 21 20 .20 .20 19 19 18 23
Height anal. .. 15 15 18 17 .15 .16 15 15 15 18
Length pectoral 17 18 20 20 17 .18 17 18 16 21
Length ventral. 16 155 19 19 .16 .16 16 16 14 20
Length caudal. .28 265 28 28 26 .27 28 25 25 30
Scales lateral lin 49 45 45 46 45 46 47 45 45 43
Scales above lateral line 12 1 1 1 12 1 1 12 11 11
Scales below lateral line . 6 6 6 5 8 5 6 5 6 ]
Scales before dorsal...... . 27 28 29 26 26 27 27 28 25 27
Dorsal rays........ . 8 9 9 9 9 8 9 9 9 9
PN TR 1B - TR 8 8 8 9 8 8 8 8 8 8
Tength of body.....coveevvnaanna.n. mm.. 95 98 97 95 90 91 85 83 w
Lengthhead.. ... .....cooiviiiiiiiiaoan .30 .20 .29 .29 .29 .28 .29 .31 .30
Snout to ocelputb...e.oovoivanaaaot. .. 225 22 22 22 .23 22 23 .24 23
Snout todorsal...ce.eeeniioian. 60 58 575 57 .59 57 60 58 59
Snout to ventral.........ovevnnn... . .59 .57 .57 .87 .67 <575 59 | .67 .58
Depth body..ocueveveieiiennnn. . .27 .27 .28 .31 27 .29 .20 .30 .27
Pepth caudal peduncle....... . J125 .12 .13 .13 .13 .12 .12 .12 .12
Length snout.......... . . 095 . 085 .085 .09 .09 .08 .09 .09 .08
Length maxillary . 095 .08 085 085 .09 .08 085 095 09
Diameter eye. ... 06 .05 -06 065 .06 | .05 005 055 07
Interorbital 10 09 .10 09 .10 .09 10 10 10
Height dorsal 20 20 215 .19 .18 21 20 21
Height anal.... 18 17 18 185 .15 .14 16 16 15
Length peatoral 18 19 21 22 .18 .15 18 17 17
Length ventral. 17 17 19 19 .15 .14 16 16 16
Length caudal. . 27 28 28 .27 .27 28 27 27
Scales lateral lin 45 45 43 45 -44 48 45 44 45
Seales above lateral line 12 11 11 12 11 12 11 11 11
Scales below lateral line . . 6 6 7 6 6 7 6 5 5
Scales before dorsal...... .. . 28 20 27 28 26 27 26 25 24
Dorsal rays....coeunucen... —en g9 8 g 9 8 9 8 9 9
Anal TAYS. oo vneiiieiiiiiiiiivieaiiaeaes 8 8 8 8 . 8 8 8 8 8
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MEASUREMENTS OF SPECIMENS OF RUTILUS coLuMBIaNUs—Continued.

From market, Portland, Oreg.

Length of body...... mm.. 167
Lengthhead............... 27
Snout to occiput. . .20
Snout to dorsal.........._. . 56
Snout to ventral........... .66
Depth caudal peduncle. ... .125
hsnout.............. .07
Diametereye.............. . 055
Interorbital width. eeeel .09
Height dorsal.............. .19

176 185 157 || Height anal..........
. 275 .26 .27 || Length pectoral
.19 .19 ".20 || Length ventral..
.66 .55 .565 || Length caudal.......
. 56 .55 .565 || Scales lateral line. ...
.13 .13 .135 || Scales above lateral line....
.07, .07 .07 | Scales below lateral line....
.05 .045 .05 || Bcales before dorsal..
.09 . 095 09 || Dorsal rays..........
.20 .20 L2156 || Analrays............

.17 .165
.18 .17
.16 .16

220 ...,

49 46

12 12

7 6

28 29

9 9

9 9

Rutilus bicolor (Girard).

A table of measurements of specimens of this species is introduced for comparison with other forms.

MEASUREMENTS OF SPECIMENS OF RUTILUS BICOLOR FROM SHASTA RIVER, NEAR YREKA, CAL.

Length of body...c..cocvviviiinn..n mm.. 124 121 119 117 114 105 107 103 101 105
Length head.. . 265 .26 .25 .27 .27 .27 .28 . 265 .27 .27
Snout to oceip .20 .20 .20 .205 .21 .21 .20 .20 .21 .20
Snout to dorsal. . 555 .52 .52 .55 .57 .56 . 555 . 555 . 66 . 50
Snout to ventral .53 . 54 .52 .54 .55 .55 . 655 . 535 .55 .56
Depth body...... .28 .29 .28 .27 .28 .28 .29 .28 .27 .28
Depth caudal ped .125 .125 L1256 .12 .12 .12 .125 W12 .12 125
Length snout. .. ,.075 .08 .075 . 085 . 085 .085 .08 .08 .08 .08
Length maxillar, .08 .08 . 075 .075 .087 L0756 .08 .075 075 .08
Diameter eye..... L0585 . 055 .06 . 055 . 055 . 055 . 055 .06 . 0565 .06
Interorbital width. .095 .035 .09 .09 «10 .09 .09 .09 .09 .09
Height dorsal......oeere i .175 .18 .18 .18 .20 .19 .19 .195 .20 .20
Height anal. ... .oooeoiiianonaioiiiinaaan. .14 .14 .13 .14 .18 .14 .15 .13 .14 .15
Length pectoral.. ... .....o..oo.oo..o. .17 .16 17 .15 175 .18 17 17 .16 .20
Length ventral.............o.ooiiiiveinnas .14 .14 .15 .155 .14 .16 .15 .15 .15 .18
Lengtheaudal. ... ...t .25 .24 .23 22 | L2t .24 .25 .22 .24 .25
Scales lateral line....... ... .. .. ...l 44 49 48 | 46 45 47 48 45 46
Scales above lateral line R 1 11 10 10 10 ‘11 11 10 11 11
Scales below lateral line................... 6 7 6 6 7 6 7 6 5 7
Scales before dorsal.....coooeeniiiii... 22 27 25 25 25 25 25 25 24 24
Dorsal FAYB. e eveeeenearieeenaicaanaarans 8 9 9 8 8 8 8 8 8 8
Anal rays 8 8 7 8 7 8 8 8 8 7
Length of body 105 89 97 90 90 76 78 90 85 81
Length head...... .25 .275 .27 .27 .27 .27 .28 .27 .26 .285
Snout to ocelput..... .20 . 205 . 205 .21 .20 .20 .21 .21 .21 .21
Snout to dorsal......... . 545 .55 .55 .85 . 56 . 56 .57 .56 .55 .57
Snout to ventral....... . 545 .55 .85 . 54 . 60 . 56 . 56 . 56 .54 .67
Depth bodg .............. .29 .31 .30 .29 .30 .25 .30 .20 .28
Depth caudal peduncle. W12 .12 12 .125 .12 .12 .12 .12 .13
Longth snout... 075 035 .08 .08 .08 .08 .08 .08 . 085
Length maxillar .076 .08 .075 .08 L0785 075 .08 .078 .075
Diameter eye..... . 055 .06 .06 .08 .06 .06 .06 .06 . 065
Interorbital width .08 .10 .09 .09, .09 .09 . 095 .085 . 005
Helght dorsal. .18 .20 .19 .19 .20 .19 .20 .185 .20
Height anal... .13 .15 .15 .15 .16 .14 .15 .135 .16
Length pector .16 .17 16 | .20 .18 .18 165 | .16 .16
Length ventral. .14 .16 .18 217 .16 .15 .15 .14 .18
Length caudal....... .24 . 255 .25 .27 .28 .25 .24 .25 26
Scales lateral line......... 51 46 46 45 45 47 49 46 46
Scales above lateral line. . .. 11 1 i1 10 10 11 10 10 10
Scales below lateral line. . .... 6 6 6 6 7 7 5 6 7
Secales beforedorsal........... 26 25 21 23 25 25 23 26 26
Dorsal TaY8.ceveercecnrannnan 9 8 8 9 8 8 8 8 0
Anal Tay8. .o 8 7 8 8 7 8 8 8 8

CoMrARISON OF CERTAIN

R. coLumMBIANUS, AND R. BICOLOR.

DisTINCTIVE OiiARACTERS or RuriLus THALASSINUS, R. OREGONENSIS,

Length head.
S8pecies, 0.23. 0.25. 0.28. 0.27. 0.28. (.0.20. 0. 30. 0.31.
R. thalassinus........... S 10 15 18 10 3
R. oregonensis...............o.... 36 66 57 16 b
R. columbianus 3 11 22 [ 2
S 3 170) (0 12 3 | S O
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ComPARISON OF CERTAIN DisTINCTIVE CHARACTERS OF RUTILUS THALASSINUS, R. OREGONENSIS,
R. coLumMBIANUS, AND R. BicoLor—Continued.

Snout to occiput.

Specles. ' 0.18. | 0.19. | 0.20.

R.thalassinus. .ccoevviieiiiiiiiriciniiinieraercsancrenea]ovanaa ) ST
R. oregonenasis
R
R

. columbianu
. bicolor....

@HSN

Species. 0.52.(0.53.10.54.|0.55.{ 0.56. | 0.57. | 0.58. | 0.589. | 0.60.

thalassinus. . ... 11 15 18 11
oregonensis..........c.oieiiil. - . 55 47 42 7
columbianus . 6
23 (170} [+ R feenens i ] . R A P

bt

Height dorsal.

Species. 0.15.]0.17.10.18. 1 0.19. } 0.20. | 0.21. 1 0. 22. | 0.23. | 0. 24. | 0.25. | 0. 26.

Phalassinus. .. oeien it
Oregonensis. ... iiiiiaiiiii .

columblanus
631703 T R

HEREw

Species. 0.13. 0,14, 0.15. § 0.16. | 0.17. | 0.18. | 0.19. ; 0.20.

thalassinus
oregonensis
columblanu
bicolor.....

FesEs

Specias. . 0.13. 0.14 0.16. | 0.16. | 0.17. | 0.18. | 0.19. [ 0.20.

R.thalassinus. ...oooiiiiiiiiiiiiiiiiiiiiiiernennens
R. oregonensis. .

R. columbianus.
F ST O 10 1o O

e o
<
3
@
=
—
&
o

Species. 0.21.]0.22. | 0:23.10.24.}0.25.{0.26. | 0.27. | 0.28. | 0.2, | 0.30. | 0.31. | 0.32. | 0.33. | 0. 34.

R.thalassinus..ccveirviviinecnnnnfoveediea il 1 1......
R.oregomensis........coociiiiiannn. 1 1 7 25 47 40 21
R. columbianus. . JRE FUUUURN FODRIIN AP R P
b2 1T T O PP 2 1 5

{=20 X
]
=
1]
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CoMPARISON OF CERTAIN DISTINCTIVE CHARACTERS OF RUTILUS THALASSINUS, R. OREGONENSIS,
R. coLumBIsNUS, AND R. Brcoror—Continued.

Scales lateral line.

47. 48. 49. 50.
R. thalassinus:
Pit RIVer. .ot 8 5 6 7
Goose Lake... .- 1 1 2 5
MUddy CreeK. ..u.emneeieenereeriierannenrannas 9 7 9 7
Iot&l ..................................................................... 2 6 12 18 13 17 19
R. oregonensis:
Chewaucan River. .g.....oooooiiiiiiiiiiiiiii ... 1 1
D O V) ) 7 3 2
Ana River.... 1 3
Silver Lake... 8 8
Alkali S]};l’ng. 11 12
Warner Lake 10 10
Total. oo e e e 2 5 14 21 34 36
R. columbianus: |
WA SPIiNG . <o ot enneecee e caaeaaaaaans 1 1 7 9 71 19 11 5 4 1 1
Silvies RIVer...eureririiririciricivionrarirecnea]vonnenfonnan. 1 2 3 3 4 5 5 4 3
b0 ) Y 1 1 8| 1m| 10| 22| 15] 10 9 5 4
R. bicolor: t "
Klamath Lake......ocvimvviniiriierinrarenninnnecfooraaddoenctovneienan deeaas 3 1 2 2 3 2
Bhasta RIVOL....coovueirareniseniencnesniannsenrnraacnnns]ornneifanennn 1 6 8 10 8 11 13 6
T SO IV NUU I 1 ul| ul w| 13| 1 8
Species 51, * 52 53. 54. 55. 56. 57. 58. 59. 60,

. thalassinus:’

T
) 1720 390 /) R N
Goose Lake..
Muddy Creek
B 01 7 OO 16 7' N OO P I ORues USRI
R. oregonensis:
Chewaucan River.........ooeiiiiiiiniinanii... 2 .4 2 5 5 2 b N P 1
XL SPIing. ceeiee e i reaincnratarasnseannans b 4 7 11 14 6 ] 1 P2 P
Ana RIVeT. e eniiinie i 2 6 8 8 9 9 8 4 1.....
Silver LaKe..cooveeeviieiuiraninineeaeienneennaa.. 8 7 7 8 9 2 2 3 )2
Alkali Bpring.....ooveieiiiiiinaiiiiienaenan... 18 14 10 1 6 3 2 P ) N P
Warner %a,ke ....................................... 11 21 10 8 14 4 2 b PR
N0 ) D P 46 56 44 51 57 26 21 9 6 1
R. columblanus:
B4 ¢ TS5 o3 3 T e e
Silvies RIVer...covuernriaiiriiriaioimennnnrenns T e ! D) E
B 037 UG T O ) e
R. bicolor:
Klamath Lake.......coveeririreneiiieneneinanna... O PR PR P P PO F i D) PO P P
Shasta RIVer ... oeriiruriiaiarieranerarerarane. 6 2 1 e ) [ R,
otal. ottt 7 2 1 ) I TR RO PR R S PR,
Scales before dorsal.
Specles. 21. 22, 23. 24. 25. 26. 27. 28. 29. 30. 31, 32. 33.
R. thalessinus..c.coveneiiniiieinninafoeann. 1 8 10 16 13 9 2 PP R RPN PR PO,
R. oregonensis............. . 3 18 9 27 23 34 36 20 10 4
R. columbianus 3 8 9 12 5 25 PR PR R PN
R.bICOIOT. e ivrecniiriirarannns 2 11 2 U P RN PR P IR P
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CoMPARISON OF CERTAIN DIsTINCTIVE CHARACTERS OF RUTILUS THALASSINUS, R. OREGONENSIS,
R. conumBranus, ANp R. Bicorog—Continued.

Scales above lateral line.

Specles. ! 10. 11 12, 13, ! 14. Species. ; 10. ( 11, ; 12, 13. 14.
R. thalassinus..... & 47 6 ) R. columbianus... |........ 17 21 oo,
R. oregonensis.....|........ 24 109 54 6 || R. bicolor.......... 9 10 B T P

Dorsal rays.

Species. 7. 8. 9. 8pecies. { 7. 8. 8.
R. thalassinus.........oooononc i i © 59 || R.ocolumbianus.....oaviiiiennaiaieinanas 9 35
- R.OregONeNnsif. .. .ooueernneaaunnnn. 1 130 [3 QT V1 {103 1) O IPY A 14 6

Anal rays.

Species. 7. 8. 8. 10. -1 Species. 7. 8. ? 9. > 10, 11,
R. thalassinus..... 1 46 12 e, R.columbjanus... l........ 43 ) S S
R. oregonensis. .... 54 135 3 1 1} R. bicolor......... 5 ) ¥ 15 PPN RN R

Rutilus symmetricus (Baird & Girard).

Drew Creek, Muddy Creek, and Cottouwood Creek, in Lake County, Oreg.

This species is to be distinguished from R. thalussinus by its shorter head, more slender body,
and more nearly horizontal lower jaw. The dorsal fin is inserted posterior to the ventral, while in R.
thalassinus it is almost immediately above it. Individuals of the species are not known to grow so large
as those of R. thalassinus, and while specimens of the two species may occasionally be taken together,
the latter generally prefers deeper and more quiet water.

An examination of specimens from Drew Creek along with others from Putah Creek, in a distant part
of the Sacramento Basin, shows that the former usually have fewer dorsal and anal rays and shorter fins.
The peculiar character of the Drew Creek examples is further maintained by a comparison with individuals
from Napa River and from the streams tributary to San Francisco Bay. Careful measurementsaof many
gpecimens from the latter basin demonstrate that the fins of the males are generally much longer than
those of the females, the difference being especially pronounced in the pectorals. The same sexual
difference is also to be found in representatives from Drew Creek and other streams.

TasrLe SHowing COMPARATIVE LENGTH OF FiNS AND NUMBER oF DORSAL AND ANAL Ravs IN
SPECIMENS OF RUTILUS S8YMMETRICUS FROM DiFFERENT LOCALITIES.

Drew | Putah Napa Drew | Putah | Napa
Creek. { Creek. Rlver. Cresk. | Creek. | River,

a Snyder, J. O., Report Bureau of Fisheries 1904, p. 332.
b The 0.20-0.21 line divides females and males.
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MEASUREMENTS OF SPECIMENS OoF RUTILUS 8YMMETRICUS FROM DREW CREEK, LAKE CoUuNTY, OREG.

? ? ? d Q ? 3 3
Length of body....c.ooovevieaaaa.. mm.. ¢ 72 69 44 71 e 61 65 62 64 62 58
Lengthhead.......c.oioiiiiiieoianannnn.n . 255 .26 .27 .255 .26 .245 . 255 .26 .26 .26
Depth caudal pedunele......:............ .10 .11 W11 .11 .11 L1 .11 . 105 L1 .12
Length caudal pedunele.................. .23 .235 .22 1227 .225 .24 .23 .23 .22 .23
Length snout.... ..o ...o.cociciiiiiiiaa. .08 .08 .03 .08 . 085 07 . 085 .085 . 085 .09
Interorbital width. ... ... .............. 085 .095 .10 . 005 085 085 .09 .085 .09 085
Snout todorsal..... ..ol . 66 .55 .57 . 56 .56 .53 1 .55 .58 575
Snout to ventral.................o...... . 525 .515 .54 . 535 .52 .515 .54 . 525 . 526 .53
Height dorsal......occieiiiiiiiiiiianns 17 17 .18 .18 .175 .195 .175 . 175 .17 .18
Helghtanal.............ooooiiiiiiiia. .14 .138 .16 .15 .14 .16 .14 .15 14 .165
Length pectoral..............oocooemanaa. 17 .16 .18 .16 .17 .185 .165 .16 .. 155 .17
Length ventral .13 .12 12 125 .125 .16 125 .13 125 .13
Lengthecaudal..............ccooiiaiiai. .25 .24 .27 .265 .255 .25 .25 .26 .24 .26
Dorsal rays.... 8 8 8 8 8 8 8 8 8 8
ANAL LRS- o emicerieeieeasiiiaenaannan 7 7 7 7 7 7 7 7 7 7
Scales lateral line..................ooooo. 57 59 56 57 55 61 57 53 54 56
Scales above lateral line.................. 13 13 13 12 14 12 13 13 13 12
Scales before dorsal..................... 38 36 38 38 34 34 37 34 38 37
K] ? |9 Q Q Q ? 4 g g

Length of body...........o.c....... mm. . 61 58 59 55 60 55 54 52 52 52
Lengthhead.. . .....cooeiiiiiaiomnncann.. . 265 .26 . 265 .205 .27 . 265 . 265 .26 . 265 .26
Depth caudal peduncle................... W12 a1 1 A 108 A1 . 105 .12 W1 .105
Length caudal peduncle.................. .23 .22 .24 .225 .24 .25 .24 .24 .23 .24
Length snout......coooveiiiiiiiaiaaiaaa. .09 .09 .085 ] .08 . 095 .08 .08 .075 .08 005
Interorbital width....................._. .09 .0%5 .09 .10 .035 . 085 .09 .09 . 095 . 005
Snouttodorsal..............oailll .58 .57 .85 . 575 . 575 .67 . 67 . 5b . 56 . 565
Snout to ventral......... ... il . 525 . 545 .52 .53 .53 .54 . 625 . 525 .54 . 525
Height dorsal.........o...ocoooiiia.. .19 175 .185 .18 .18 .20 .18 .20 .19 .185
Height anal.......ccooooiviiiniinaio.. .16 14 .145 .15 .16 .17 .145 . 165 .16 . 155
Length pectoral.... ...........ocoo..o.. .18 . 165 .175 .16 .16 .17 .16 .19 .20 .165
Length ventral ... . ... .. .............. .15 12 .13 .13 .125 .135 .135 .15 .145 .135
Lengthcaudal.................ooooiiile 275 26 27 .27 .26 265 .26 265 .27 27
Dorsal TaYS. - oo e ie i ieeaes 8 8 8 8 8 7 8 8 8 8
Analrays. ..o i 7 7 7 7 7 7 7 7 7 7
Scales lateralline..................ooil... 59 60 59 55 60 56 60 61 57 58
Scales above lateral line.................. 13 15 14 13 13 14 13 14 13 14
Scales before dorsal.......coemneoinia.. 35 38 33 35 33 34 33 32 35 31

Agosia nubila carringtoni (Cope).

The examples of Agosta taken in the Malheur, Oregon Lake, and Upper Sacramento basins are all
provisionally included under the above name. In the recognition of this form, and also of A. klama-
thensts, the size of the scales seems to be the only distinctive character that has been observed.¢ The
specimens from the Malheur basin have 60 to 79 scales in the lateral line, thus agreeing with examples
of A. nubila carringtoni from the upper Snake River. Those from the Oregon Lake system have 66
to 81 scales, resembling the Klamath form, A. klamathensis, and differing from a recently described
Lahontan species which has 56 to 77 scales.> Examples from Goose Lake and its tributaries have 61
to 74 scales in the lateral series and are apparently indistinguishable from those of the upper Snake
River and Malheur basins; but the matter is not simplified when specimens from other parts of the
Sacramento basin are found to have as few as 50 scales, thus resembling 4. nubila nubila of the Colum-
bia River.

The Agosia from the Klamath basin is said to have the barbel constantly present. In specimens
from the Oregon Lake basin it is usually present, although it may be absent in many cases. It will
be noted in the following table that specimens from Silver Creek (Malheur basin) have barbels, while
those from Warm Springs have none.

Specimens were taken in the following localities: Cottonwood Creek, Drew Creek, Muddy Creck,
and Goose Lake, Oregon; Joseph Creek, Burney Creek, and Rush Creek, California; Warner Creek,
Honey Creek, Chewaucan River near Paisley and at mouth, Silver Creek, in Lake County, Bridge Creek,
Buck Creek, Silver Creek, in Harney County, and Warm Springs.

a Gilbert, C. H., & Evermann, B. W , Bulletin U. 8. Fish Commission, vol. x1v, 1894, p. 191-193. Evermsann, B, W.,
& Meek, 8. E., ibid., vol. xvi1,'1897, p. 74. Gilbert, C. ., ibid., vol. Xv1I1, 1897, p. 9.
b Rutter, Cloudsley, Bulletin U. 8. Fish Commission, vol. xx11, 1902, p. 148, Agosia robusta.
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TaBLE SHOWING PRESENCE OF BARBEL IN AGOSIA NUBILA CARRINGTONI.

Barbel Barbel
present|® ge;lent present|F ‘;flent
Locality. on Y | Absent. || - Locality. on Absent.
both | 97 one both |O10De .
sides, | ®9e- sides. | Side.
Malheur basin; Ore%on Lake system~—Continued.
Silver Creek, Harney County... 50 2 1 ridge Creek......coo.coaimenn. 12 5 7
Warm Springs. ..ceeeeneninneeitiaenaaidonanann. 21 Silver Creek, (Silver Lake)..... 22, 6 39
Ore%m Lake system: Goose Lake basin: .
oney CreeK.....ovoivieinnn.nn 26 2 4 Cottonwood Creek.............. 2 1 12
Warner Creel. . .ooveinuininnann 18 [...enen 4 Burney Creek........c.ccoiunnet 7 5 40
Chewaucan River............... B/ 4 5

ScarLEs IN LATERAL LINE OF AGOSIA NUBILA CARRINGTONI A8 SHOWN BY 417 SPECIMENS.

: Che- Cotton- Bur-
Silver { Warm {Warner| Honey Silver | Bridge Drew | Muddy| Joseph
Seales. | Greok. | Springs.| Creok. | Creek. ‘”ﬁ"&%‘f Croek. | Creek. (‘;’;ggg Creek. | Creek. | Creek, | 7o)
Speci- | Speci- | Speci~| Speci~ | Speci~ | Speci- | Speci- ) Speci- | Speci- | Speci- Speci-
5 mens. | mens. | mens. | mens. | mens. | mens. | mens. | mens. | mens. | mens. menés'.
5 S PN PR SRPORPUN SRR ORI (R DO P PR s 3
2 T O ] P PO -4
5 O T e Y Y N 4
;T S PRI FURIURIPN ST FPIPRNAY PR PR DR R R RO 3
- SN SR NN SR OO AR AP AU AP S 11
L e Y P 12
57 PR DR FRPRUPS RGP UNPi) FD ey s R S S e 13
57 O R e TR 10
2 T R O O Y P 2 12
[ 2 S U DRSO, FOIPS ORI MNPRORIY (PO SRR SOURENENN PO PRI 1 8
(3 S I T PUVPUAPUIN PP PO POFRPDIMPS AP AU AP SRS P, 3 8
(1720 - 3 S G R SRDUINPU AN SUIRPIN PRIFRNPIR SRR SF FURIPINOUIR P 2 5
[ - 2 S e S O 1 3
64 2 1 4
65 1 2 2
66 PO 1
67 .. 3 1
68 1 1 4 .
69 2 5
(U0 SR A EE T R 1 S O T 4
71. 2 5
12 2 5
73 1 8
74 4 7
75 3 1
76 2 1
77 1 8 heee....d 3 Mo 1
£ T I 2 PN [ G U R S O
£ N R . e P P
80 f{........
2 e S Y PR O PN

MEASUREMENTS OF SPECIMENS OF AGOSIA NUBILA CARRINGTONI FROM VARIOUS LOCALITIES.

Silver Creek, Harney County, Oreg.

Tength of body ......venivveinann.. mm.. 66 62 59 59 60 62 61 53 52 65
Lengthhead ... .....coiiniiiannannaanan .24 24 .24 .25 .25 .25 .25 .25 .26 .25
Depth caudal peduncle..............ouane 115 st 115 g1 .12 A1 L1 115 .12 A1
Length candal peduncle.....coccoeannne.. .24 261 0,205 | .24 265 250 .27 .26 .26 .25
Length snout. . .....iovvrerrcncnnanannse- .085 .09 .08 085 R .09 .09 03 .09 09
Diametereye........coocveveiinrennancnns . 065 .05 . 0656 .05 .05 .05 . 055 .05 .05 .05
Snout todorsal... ........ociiiiiioiainn. .58 .56 .58 .88 .58 590 .55 .54 .55 .58
Snout to ventral.........ooooiiiiiioan, .53 .51 . 495 .61 .50 .52 .50 .49 .49 .51
Height dorsal.......ooivveiiiivaaiann.. .185 .17 .19 176 .185 17 .185 .20 .18 .18
Helght anal....cooiiiiiiniiiaiienainnss .185 A7 .18 175 .19 A7 .18 .20 .185 17
Length pectoral................ PO .20 .18 .18 175 .20 .18 .18 .22 .22 .18
Length ventral... [ .18 14 .16 .15 .16 15 .18 17 15 .14
Length candal .. .23 2 .24 .22 23 .23 .23 22 .22 .22
Dorsal rays... . 8 8 8 8 8 8 8 8 8
Anal rays....... 7 7 7 7 7 7 7 7 7 7
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MEASUREMENTS OF SPECIMENS OF AGOSIA NUBILA CARRINGTONI FrROM VARIOUS Locarrrres—Con.

From Chewaucan River, Lake County, Oreg.

Length of body . mm 74 64 60 59 57 53 54 55 51 46
Length head.. 25 25 24 26 .20 25 25 27 27 26
Depth bodg e 21 215 22 24 .25 19 21 21 225 20
Depth caudal pedunc 11 12 115 125 .12 12 12 12 12 12
Length caudal peduncle. eee| 0245 .25 .24 .24 .24 | .26 .26 .24 .25 .27
Length snout........c.oooiuieinenaaann. .10 .09 .08 .09 .09 .08 .08 .09 .10 .09
Diameter eye.. . Seeed]  J045 .05 .05 .05 .05 . 055 .05 . 055 .08 .06
Snout todorsal.... . ..... ... cciiiiiiinl .57 . 555 55 .87 .58 .56 .57 .58 .56 57
Snouttoventral......................... .52 .495 .53 .62 .52 .50 .50 .51 .52 .51
Height dorsal..............o...iccoiiiae. .17 175 A7 .17 .18 .18 .19 .19 .18 .19
Heightanal...... ... ....ociiimiiana.. .17 .1685 .16 A7 .18 .18 .17 .18 .18 175
Length peetoral...................oioeen. .18 .18 .18 17 .19 .21 .22 .20 .19 .19
Length ventral..............cciiiiiiiaan. .13 213 1L 125 .13 .15 .13 .13 .14 .14 .13
Lengtheaudal.......... .. .......co.o.... .22 .22 .21 .25 . 266 .25 © .24 .25 .25 .24
Dorsal rays.... ceeieneen 8 8 8 8 8 8 8 8 8
Analrays....ooieiiiiiiiiiiiiiiiiiiiiaaa, 8 7 7 7 7 7 7, 7 7 7

Lengthofbody .........o..ooviiet mm.. 58 55 54 54 51 50 50 47 45 43
Lengthhead.......ccoeviiemiiiiinnaannn. .25 .255 .26 .26 .25 .26 .26 .26 .28 .27
Depth Hody..ovneneniiniiaaaieiianann.. .25 .24 .24 .22 .25 .23 .22 .24 .24 .22
Depth caudal peduncle................... .125 .135 .13 .13 14 14 .13 .14 .13 .14
Length caudal peduncle.................. .26 .25 .24 .25 .26 .24 .26 .25 .26 .25
Length snout.. ....c.cooooooiieiiaoaa. .085 .09 .09 .09 .08 .09 .085 .09 .09 .09
Diameter eye......cuueeieremienieainnnan. .05 .05 .06 .05 .05 .045 .06 . 055 .06 .08
Snout todorsal.............ociiiiiiLl .58 .69 .58 .67 57 .67 .55 .56 .58 .56
Snout to ventral.............. celp 482 .54 .54 .53 .51 .54 .53 .53 .54 .52
Height dorsal............... . A7 .16 .18 .18 17 .18 .17 .18 .18 .19
Height anal... . 16 156 16 16 .18 .17 17 16 17 18
Length pectoral 165 165 16 18 .20 .17 17 21 19 22
Length ventral 12 12 13 13 .13 13 12 13 13 156
Length caudal. 25 23 24 24 .25 25 25 26 24 26
Dorsal rays.. . 8 8 8 8 8 8 8
Anal rays. covieeeiianiaanaao. -- 7 7 7 7 7 7 7 7 7 7

Lengthof body ...............i....mm.. 63 62 59 »58 62 83 . b1 58 59 it}
Lengthhead.... ... .oiiiia... .25 .25 .25 .25 .25 .25 .25 .24 .24 .25
Depth DoAY .cvnneinriiiiiiiennenennen .26 .24 .25 .26 .25 .25 .26 .24 .23 23
Depth caudal peduncle................... .115 A1 .115 .12 L1 .12 .12 .12 L1 .12
Length caudal peduncle.................. .23 .23 .23 . 225 .23 .24 .23 .25 .23 .23
Length snout......c..coooiiiiniiiinaninn. .09 .08 .08 .085 .08 .085 . 085 .08 .08 .085
Diameter eye. .. ......ooiuiiiieiiiinoa.. .05 .05 . 065 .05 . 065 .05 .05 .05 .05 .05
Snout todorsal............ooooiiiiiail .58 .56 .57 .59 .59 .58 .59 .57 .57 .59
Snout toventral ... ... ... ...l .52 .53 .53 .53 .53 ' .52 .54 .51 .51 .53
Height dorsal........cocoviiiirninannnnn.. .16 16 .16 17 .18 .18 175 .18 .18 .17
Heightanal.. ... .16 |- .16 .17 .16 17 .15 175 A7 .16 .18
Length pectoral.............coiaiaats .16 .18 .16 .18 A7 .18 .16 .16 .16 17
Length ventral......................... .13 .13 .13 .13 .14 .13 .14 .13 .14 .12
Jengthcaudal.......... ... .....o..o... .23 .22 .22 L .22 .20 .23 .24 .24 .22 .22
Dorsal rays..cvvveiieerieaieeananaaas 8 8 8 8 8 7 8 8 8 7
ANl raY8. coeiiiiiiaii e aaans 7 7 7 7 7 7 7 7 7 7

Salmo clarkii Richardson.

Goose Lake; Pitt River, Alturas; Burney Creek; Cottonwood Creek; Drew Creck; Warner Creek;
Honey Creek; Chewaucan River; Paisley; Chewaucan River near mouth; Silver Creek, Buck Creek,
Bridge Creek, Silver Creek, Harney County; Silvies River.

The trout of the region under study are generally brightly colored and profusely spotted. Round,
sharply outlined spots are present on the head and along the upper parts of the body, growing less regular
in outline posteriorly. Along the sides are 2 or 3 rows of large, oval spots underlying the smaller, darker
ones. A row along the lateral line is always present except in very large individuals, where sometimes
none but the smaller spots persist. The more brightly marked individuals generally have a red dash
on the mandible. In the same stream, however, specimens may be found having the red of the mandi-
ble scarcely discernible or entirely absent. The dorsal fin has 4 or 5 rows of black spots, the caudal is
always spotted, while the other fins and the ventral surface are immaculate. )
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There are some pronounced variations of a local nature. Examples from the region of Silver Lake
have the small black spots usually absent on the head and sparsely scattered along the back, becoming
somewhat larger and more plentiful posteriorly, but not extending on the sides. The oval spots along
the lateral line are very large, extending upward well toward the back. Specimens from Cottonwood
Creek have few spots on the head and anterior parts of body, but are otherwise colored after the usual
pattern. The number of scales in the lateral series is as follows: Chewaucan River, 147 to 151; Honey
Creek, 154 to 178; Buck Creek, 146 to 160; Cottonwood Creek, 153 to 168; Silver Creek, 156 to 174; the
data based on 10 speamens from each locahty

There is some question as to whether the trout of the region is indigenous, testimony on the point
being frequently conflicting. For example, the writer was informed by certain old residents of the
Warner Lake region that no native trout was found there, the streams having been artificially stocked,
while other residents felt just as certain that although fishes were introduced from other localities, native
trout had always been plentiful.

Cottus gulosus (Girard).

Drew Creek, Lake County, Oreg. (1 example, dorsal vim, 19, anal 14); Pitt River, near Canby
(1 example, dorsal vir, 19, anal 13). Both have a prickly area beneath pectoral, about as long asthe
snout; dorsals joined, the membrane extending upward on first ray a distance equal to diameter of
pupil; teeth on vomer, none on palatines,

Cottus punctulatus (Gill).

About 30 specimens, measuring from 35 to 90 mm., were collected in Silver Creek, Harney County.
The lateral line extends almost as far posteriorly as the base of soft dorsal, in some examples being quite
complete. The body is entirely smooth in every case. Of 20 specimens examined 13 have the dorsals
separate, the space between them sometimes being nearly as wide as that between two rays; 7 have the
fins joined at their bases, the membrane, however, not extending upward on the first ray. Five indi-
viduals have 3 preopércular spines, while 15 have 4. In all cases the fourth spine is very minute, In
1 example with 3 spines the lowest is barely visible. The spines are sharper and more prominent on
smaller individuals All have narrow bands of palatine teeth.

In many specimens the fourth ventral ray is small, occasionally being difficult to find. In one indi-
vidual it is entirely absent. The apparent varla.blhty of this character, together with the fact that the
specimens agree closely with the description of Uranidea bendirei (Bean)e has led to the supposition that
the latter may belong to the genus Cottus, being nothing more than an example of C. punctulatus in
which but 8 of the ventral rays are well developed.b

This species is very similar to C. perplerus, one of a series of 3 closely related forms extending
southward in the coastwise rivers, at least fo the Sacramento. They are C. perplexus of the Columbia,
C. klamathensis of the Klamath, and C. gulosus of the Sacramento, Nothing is known of the distri-
bution of these species in other basins than those mentioned. .

Tasre SHowiNg NUMBER OF SPINES OR RAvs IN THE FINg oF 20 SPECIMENS oF COTTUS PUNCTULATUS
rroM SiLver Cresk, HArRNEY County, OREG,

Specimens N Spectmens

Spines or rays. showing Spines or rays. showing

character. character.

Spinous dorsal: Anal—Continued

7 12 3
1
1
-3
14
5

aBean, T. H., Proc. U. 8. National Museum, 1881, p. 27. Potamocottus bendirei, Rattlesnake Creek, near Camp
Harney, Oreg. :

b Writing in this connection Mr. B. A. Bean says: ‘‘I have examined the type of Potamocottus bendirei and find that
the ventral of the right side has 1,3 4. The + is represented by a rudimentary ray showing through the skin, especially
at the base. The left ventral has 1, 3. 1 find no trace of a rudimentary ray.”
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MEASUREMENTS OF SPECIMENS OF COTTUS PUNCTULATUS FROM SILVER CREEK, HArRNEY CouUnTy,

OREG.
Length body...... e eemeaneaeaaenaas mm..| , 8 73 67 65 57 57 57 56 53 50
Length head . .| %35 .34 .33 .35 .34 .36 . 355 .335 .35 . 345
Depth body .................... . 255 235 .23 .23 25 .245 25 .24 .24 .24
Snout todorsal................. .38 .38 .38 . 385 .38 .385 .39 .36 .37 . 40
Snouttoanal.. ........ce.oeeennns .575 .60 .61 .59 .59 .59 .61 .58 .62 .61
Depth caudal peduncle.......... .085 .09 .09 .085 . 005 .09 .085 .09 .09 .10
Length caudal peduncle........... .15 .165 .15 10 .185 .15 .16 .14 .14 .15 . 145
Length snout._ ... ............ .12 . 095 .105 11 A1 .105 11 .12 11 1
Length maxillary............. 175 17 . 165 . 165 .15 .145 .15 .15 .15 .15
Diameter eye..... .06 .075 075 .075 .08 085 085 .08 .10 .08
Interorbital width. 06 07 05 .06 06 .05 .05 . 055 .05 .05
DePth ead........... .215 .215 .21 .21 .22 225 21 .22 .215 .21
Height spinous dorsal .08 085 1 .09 09 10 10 095 .11 .10
Helght soft dorsal .13 .15 .15 .16 .14 .14 .16 .15 .14 . 155
Height anal. .. 115 14 .13 .15 14 L1356 13 .13 .11 .14
Length pector: 26 .23 29 .21 .28 .27 26 .285 .26 .28
Length ventra) 18 17 14 .20 .19 .21 .15 17 .16 .20
Length caudal........ .23 .25 .245 .25 .24 . 255 225 .23 .23 .26
Number dorsal spines .. .. 8 8 7 8 8 7
Number dorsal rays......ooceveeunaann, 16 16 16 16 16 17 15 15 15 15
Number anal rays..oeeeeeeeeeeenennan.n. 12 12 13 11 12 12 12 12 12 11
Number pectoral rayS.....oceeeveen.. .. 15 14 15 15 15 15 16 15 15 16
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