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THE FISHES OF THE COASTAL smns OF OREGON AND NORTHERN 
CALIFORNIA. 

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

INTRODUCTION. 

The present paper contains an account of the fish fauna of the smaller coastal 
streams of Oregon and northern California which have their origin west of the 
Sierra-Cascade Mountain system and drain a secbion of the coast.extending from 
the Columbia River to the Sacramento. All of the streams reaching the ocean 
between the Columbia and Sacramento are therefore included except the Klamath, 
which rises in the high table-lands east of the Cascade Mountains. 

The material was collected during a series .of field investigations conducted 
under the auspices of the Bureau of Fisheries for the general purpose of studying 
the fish fauna of this regi0n.a The study of a collection made by Messrs. Frank 
Cramer and Keinosuke 'Otaki in the basins of the Rogue, Willamette, and Umpqua 
rivers is also embodied in this report. Many specimens from the lake region of 
Oregon, and from the Columbia, Klamath, and Sacramento basins have been kindly 
furnished for examination by Dr. B. W. Evermann. 

LOCAL DISTFUBUTION OF THE FISH FAUNA. 

The coast region of Oregon and northern California is one of great rainfall, the 
quantity of rain increasing to the northward, where streams draining even the 
smallest basins have an unusually large and constant volume. Apparently every 
condition favorable to the support of a rich fauna prevails, and the streams in 
many places fairly swarm with fishes. The number of species is remarkably small, 
however, and those present consist mostly of anadromous forms such as the stur- 
geon, salmon, and trout, together with others able to withstand salt water, as the 

I cottoids and sticklebacks. Only 11 species of strictly fluvial fishes have been found 
in the smaller coastal streams, 7 of which occur in the rivers north of the Klamath. 

aThe work was under the general supervlslon of Dr. C. H. Gilbert, of Stanford Unlverslty. During June and July, 1897, 
a party consisting of Dr. Gllbert, A. Q. Maddren, G. B. Culver, and J. 0. Snyder explored the reglon south af the Rogue 

I 

I River. From July until late In September, 1899, a second party, lncludlng W. F. Allen, J. S. Burcham, E. C. Robinson and 
. : ' J. 0. Snyder, students of Stanford Unlverslty, extended the etirvey northward to  the Columbia. Slde*excurslons from the 

main llne of work were frequently made to  examine trlbutartes of the Columbia, Klamath, and Sacramento rivers. The 
writer has been very materially alded both in field explorations and laboratory studles by Dr. C. H: Gllbert, to  whom he 
wishes to express hls deep obllgatlon for dlrectlon, advlce., and friendly crltlclsm. Great credit I3 also due to  the eeveral 
field assistants whose hearty cooperation has made thls investigation possible. 
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Not only are the species few in number, but their distribution is very irregular, there 
being as many as 4 or 6 forms in some streams, while in others equally large there 
are but 1 or 2 or even none a t  all. 

Following the coastal streams southward in serial order from the Columbia, 
and enumerating those which have a fluvial fish fauna, they are found to contain 
species as follows: Nehalem, Catostomus macrocheilus; Nestucca, Aqosia nubilu; 

, .. 
Yaquina, A. nubila; Siuslaw, C. maciocheilus, Ptychocheilus umppuz, Leuciscvs 
balteatus, A. nubih; Tsiltcoos, C. &&odei~us, P. umpquz, L. balteatus; Takenitch, 
P. umpquz, L. balteatus; Umpqua, C.inacrocheilus, P. umppuz, L. balteatus, Rhain- 
ichthys evermanni, Hybopsis crameri, A. nubila; Coos, 0. macrocheilus, A. nubila; 
Coquille, C. macrocheilus, A. nubik; Flores, C. macrocheilus; Sixes, C. mncrocheiZus; 
Rogue, Catostomus rimiculus; Mad, Catostomus humboldtianus; Eel, C. humboldt- 
ianus; Bear, C. humboldtianus; Navarro, Rutilus symmetricus; Gualala, R. sym- 
metricus; Russian River, Catostomus occidentalis, Mylopharodon conocephlus, 
Ptychocheilus grandis, R. symmetricus. 

No great difficulty has been met in determining the relationships of these 
species. They are representatives of forms found either in the Oolumbia, Klamath, 
or Sacramento rivers.a Some are identical in every respect with the species of the 
larger basins, while others show a varying degree of differentiation, as described in 
the following pages. In no case, however, does the relationship appear doubtful. 
One stream only, the Rogue, contains a Klamath form. North of the Rogue the 
fluvial species are representatives of the Columbia fauna, while south of the Klamath 
they belong with the Sacmmento. This interesting condition of distribution is 
graphically shown on the appended map, where rivers having representatives of 
the Columbia fauna are outlined in red, the Klamath in green, and the Sacramento 
in orange. Rivers in which fluvial fishes are not known to occur are traced in black. 

The following species are described as new: Catostornus humboldtianus,. Pty- 
chocheilus umppw; Rhinichthys evermanni; Hybopsis crameri. 

A table has been prepared to show where specimens of each form have been 
collected, thus avoiding the long catalogue of localities which would otherwise appear 
after each species. The trout and salmon are not included in the table. 

aRhinicMhy8 evmnanni Is a possible excaptlon. I t  does not appear to be closely related to R. dulcie of the Columbia. 
  he genus does not occur in the Klamath or Sacramento. Reference may also be made to the well-known fact that the 
Columbia, Klamath, and Bacramento basins have aach a dletlnctlve fluvlal Bsh fauna, consleting ln many catm of character- 
ietic apecles and genera. 
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TABLE SHOWING THE DISTRIBUTION OF SPECIES. 
- - 

Locality. 

Columbia River fauna. 

Columbia system: 
Wlllamette River Oregon City.. ............. 
clear creek near 6re on city.. ............... 
Willamette Rlver, ~ f b a n y .  ....................... 
Santiam Canal, Albany.. ......................... 
Calla onya Creek near Albany .................... 
The fakes near ~ l b a n y  ........................... 
Wlllamette River near Corvallis.. ................ 
Willamette River near Junction City.. ........... 
Lon Tom Creek near Monroe.. .................. 
~ c z e n z i e  ~ i v e r  near ~ u ~ e n e . .  ............... 
Willamette River near Eugene.. ............. 
Coast Fork Cottage Grove.. ..................... 
Row ~iver :~ot tage  Grove. .............. .... ............................. N&alem River ..... ............... .............. Tlllamook River.. ...... 

Trsak River ......................................... 
Neatucca River- .................................. 
Biletz River.. ......................................... 
Llttle Elk and Yaquina River.. ...................... 
Aleea River.. ......................................... ............................. louth Fork. Alsea River. ............................ North Fork Alsea River. 
Biualaw ~ i v e r  and Lake Creek. ....................... 
L e e  Creek Deadwood.. ............................. 
~ a k e  ~reekInear Loon Lake .......................... ....................................... Tsiltcooa River .................................... Takenitch Creek.. 
Um qua s stem: 

iouth  t;mpqua River Roseburg.. ........... 
North Um qua ~ i v e r :  Winchester.. ......... 
~ l k  ~reek,%rain.. ................................ 
Calla ooh Creek, Oakland.. ...................... 
Soutg ~ m p q u a ,  ~anyonville.. .................... 
COW Creek.. .................................. 
Deer Creek near Roseburg.. ...................... 

South Fork Coos River.. ............................. 
North Fork CO ullle River.. ......................... 
Coquille ~iver,%yrtle ~o ln t . .  ....................... 
Coquille River a t  South Fork.. ....................... 
Coquille River a t  Middle Fork. ................... ....................................... Florea Creek.. 
lixes River.. ......................................... ............................ Elk Creek, Curry County. 

glomath River fauna. 

Rogue River system: 
Rogue River near mouth.. ................... 
Bouth Fork Illinois River, Josephine.. ........... 
Deer Creek, Josephine County, Oreg. ............. 
Ro e River Grants Pass. ................... ..................... ....................... B u g  creek '~ent ra l  Point.. 
Butte creak' ~ a g l e  point..  ear creek ;ear Central Point.. .................. 
Bear Creek near Ashland.. ........................ 

Plat01 River.. ....................................... 
Smith River.. ........................................ 
Klamath Rlver system: 

................ Klamath River near mouth.. ....................... Hunters Creek Klamath.. 
Shasta River, hontague. ......................... 
B m t a  River Y W  .............................. 

x .................... 
x ....... x .... x ............ 

X .................... ........................ 
.... ............ X X ........................ 

X .... X .... X .... ............................ 
-0.. ............ X X 

X ........ X ............ ........ ............ X X ........ X ............ .... ..-..... X ............ ...... ............................ ............................ ............................ 
X ................ .:.. ........ ............................ ............................ ............................ 

.--- - - - -  --.. --.. --.. ..-. ............................. ............ X ........ ............ X -  ....... ........................ ............ ........ 

X .... - - 2 .  .... ........ 
X ............ ........ ............ X ........ 

............ X ........ ............ X ........ 
x ........................ ......................... ............................ 

....................... ................ I. :..::.. ............................ 

_ _ _ _ - I -  

x 
X 
X 
X 
x' 
X 

X 
X. 
X 
X 
X 

.--- 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

:... 

X 

x .-.. --.. .-.- .... -.-- ...- ............................ ............................ ............................ 

X ............................. ............................ ..........--..-.....-.....-. 
X ............................. ............................. ............ ........ :... ........................ ............................. ............................. ............................. 

.................... X ....................... X 

:-.. ..................... :::: .................... 

- _ - - - - -  

........................................ 

..-- 

..... --.- 

.... .--- 

...- 
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TABLE SHOWING THE DISTRIBUTION OF SPECIES-Continued. 

Locality. 

. . . .  
C:_: . 

# 
....... 

. . 

. . .  . . % .  . . . t 

' \ 
. - . . .  

. . ,. . . ,  
. . 

...... 

----------------- 
Sacramento Riverfauna. 

............................................................................................... Redwood Creek, Orick.. ....................................................... ................................................ Mad River. x .......................................... ........................................................ Ma le Creek ....,.... 
............................................................ ~ i t r l e  River .................. .. ..................... , 

Ek River .......................................................................................................... 
Van Duzen Creek.. .............................................. X ................................................ 
South Fork Eel River near Darbenille.. X .!. 1 : .  X . .  ......... ... .. . .........------.......-.---.......-....-----... 

............ ............ South Fork Eel River, Carberville.. .... ...... ... X ........... X .... .................................................. ........ .... SpawlCreek I::.. :::I :... 11.. I... I::: :I.. :... :::: .... :... .....-...................-.................. .................................-.-............ 
. . 

BearRiver,Capetown X 
Mattole River near mouth. ,... .. ....................................................... ....................----........ .,,;,:,..., .. 

, . . .  . .  . Mattole River, White Thorn .......................................................................................... 
. . .  

. . ,/. ( ,,. ' ............................... Usal Crock.. ... ...................................................................... 
. . . . . . . . . . . . . .  .................... Ten-Mile River... ..................................................................................................... . . . . . .  . . . . . . . . . .  . . <~  . ::..>, 

.................. ........................................................................---........ Noyo River.. ... . . ........................ Big River.. .... .............................................................................. 
; , . ,  , , . South Fork Big River.. ................. ... X .... ................................................................ 

.. ,.-..:. . . . . .  Albion River.. ...................................................................................................... .., : L ..!. 5;- :. ;:'. :;.,. . . . . . . . .  ......................................................................................... . . Navarro River near mouth.. .......................................................................................... Navarro River near PhUo.. ... ............................................................. ---........ ............ . . Navarro River near Boonville.. , i ......................................................................................................... Alder Creek.. 
. . . . . . '  Garcia River near mouth.. ........................................................................................... . ' ., , ,  , 
, . Garcia River 6 miles from mouth.. ..........................................................................--......-. 

Garcia River 10 miles from mouth.. .............. X ................................................................ .......................................................................................... Gualala River at  North Fork .................................................................................... . . Gualala River at  Wheatfield Fork. . . . Wheatfleld Fork Oualala .................... .... ..................................................................... 
Russian River sistem: ......................... ............ ....................-....... .. , .................... Roberts Creek ....... X X 

Ruaaian River, Ukiah.. .................................. X ............................ X ..........-......--- 
...................................... ...................- .... .........-.-........ Warm Sprin s Creek X X X 

.................... ............................ Dry Creek, Stag a Springs. :. X X 
................................. .................... .... .......- ---.-. Dry C m k  ~ ~ a l f s b u r g . .  X X X 

. ~ u s s i a n  ~ i v e r  Healdsburg ................... X ........ X .................-.- X .... X 
................................... .................... ..-. Knights ~ a l l e i  creek.. X X X 

............... ............ Napa River, Rutherford. ....- X 
........ .............. ........ ................ -....... Napa River, Calietoga.. ... X x X X . . .  .................................................... ............................ CornCreek X 

. . 
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'TABLE SHOWING THE DIB~TBIS~ION OF SPECIES-Continued. 

4 

P 

Columbfo Riverfauna. 

Columbia system: 
Willamette River, Oregon City.. ............. 
ClearCreeknearOreonCity ................................. ........ X X 
~ f l l a m e t t e  ~ i v e r ,  ~ f i a n y  ............ X -..-........ 

.................... X ........ X X .... .... ......... .. .... .... .... ............ ............ 
Wfllamette River near Junction City.. 
Lo Tom Creek near Monroe ........................ 
bfcznzie ~ i v e r  near Eugene.. .................... 
Willarnette River near Eugene.. 
Coaat Fork, Cottaga Grove.. 
Row River Cottage Grove.. 

................................. ................................. 

..: ......................................... 

...-. .-.- ....' .... 

.... ...... 
..... 

....... 

....... ........ 

Nehslem ~ive; .  .........................................................--........-...-.- X .... ....-.------ 
Tlllamook River.. ... ..... ........ .... ........................................................... X 
Trask River.. ............................. ... ...........................-........-.....-.....-.-.... X 
.Neatucca River.. ................................................. X .-.....-.........-.. X .... X 
BUetz River.. ............... .'. X 
Little Elk and Yaquina River.. .................................. X ............................ ...................................................... Aleea River.. X ......................-......... .... 
Bouth Fork, Alsea River. ......................................... X ................................ .... 

. North Fork. Alsea River.. ....................................... 
Bluelaw River and Lake Creek.. 
Lake Creek. Deadwood.. ......................................... 
Lake Creek near Loon Lake.. 
Talltcoos River.. ......... .:. 
Takenitoh Creek.. ..............................................-............. 
Um qua svstem: 

iouth  ~ m p q u a  ~ i v e r .  Roseburg.. 
North Umpqua River, Winchester.. 

.:.. 
x 

Calla oniL creek, Oakland.. .................................. X X .---.... X ... .' 
~ o u t g  ~ m p q u a ,  ~anyonv~ l~e . .  ........................................ , ... .................... x ....I. .... :: : ................ x 1:::: :... Cow Creek.. .................................................. X - . . - .  .... .................................. Deer Creek near Roseburg.. X ..-...............-.. X ..-..... X ...-...- 

South Fork Coos River.. ......................................... .....'.... X .... 
North Fork Co uille River.. .................................................... .. 
~oquflle ~ i v e r  %yrtle point.. ................................... x X -.-. X .  ...-.... X .... 
Coqullle ~ i v e r ) a t  Bouth Fork 1 ........ 
Coquffle River a t  Middle Fork.. ...--..----. 
Flores Creek.. X ................ 
Bixes River .................................. ..... ............ .... X .............-..- 

. Elk Creek Drain .......................................................... .................... X .... 1 

....................... 

Khmath River fauna. 

,... i... 

...................................-.......--..-.... 

................................................................ 

X 

X 
X 

Elk Creek, Curry Couhty., X X I..:. X 

.........................................-..............-........--. 

X .................................................. 

Rogue River system: 
Rogue River near mouth.. 

.... 

....................................................... 
............ .-.. 

X ..................................................................... 
X 

South Fork Illinois River, Josephine.. 
Desr Creek Josephine County, Oreg..  owe ~ i v i r  0ran.a 1 . u 8  x ... -.--..- 
~ u t t e  ~rcek . '~ent ra l  Point.. .......... 

X 

Bear Creek near Ashland.. .... ... 
- -  ..-- .... 

Klamath River Rystem: 
............................................................................. Pistol River.. 

Bmith River .-.. ..--...- 
Klamath River near mouth.. .................... X ............ X ................ X .... 
Huntera Creek, Klamath.. ................................-......................-...-...-.--. 
BhastaRlver,Nontague .......................... X ............ 
Bhaata River, Yreka. ............................ x ,. ........... ........ 

............................................................-...... 

.... 

X 

.-.- 

............ . 

I 

X 
X 
x 

- 

X 

.... 
X .... ............................ ............................... 

,. 
....I : 
x /. 

......... 

X 
X 
X 

................................ 

................................ 

....-.. 

X 

......-. 
X 

.... 

...-......-..-...-. 
X 

............... 
X 

-... 

.... 

........ 

X 
X 1 

X ............................ : : : :I . I ' X .  

X 
X 

.:. . 

...--.....-. ........ 
....... 

X 
X 
X 
X 

........ 
X 
X 

................ 

............ 

X 
X 

X 

..--.-.-.---.-.. 

............ ............ ............ ....-...-.-- 

............. 

.... ,. 
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SYSTEMATIC DISCUSSION OF SPECIES. 

- - 
4 

Sa~ramenlo River faun% 

Redwood Cmk,  Orick.. X .... X 
... Mad River.. x X 

x :... X ......... X .... ................ ... ................ 
Ek River.. x .... X ..-...-......... 
Van Duzen Creek.. ............................................... ....I.. .................. x .... X ................ 
,South Fork Eel River near Garberville.. ............................. I . .  .................. X ...- X .....-.-.....--. 

- South Fork Eel River, Garberville.. ................................ -1.. .......................... X ................ 
............................................... ....................................................... 8pawl Creek.. .(. 

Bear River Capetown.. .................................................................. X .....-......---....----- 
Mattole ~i ;er  near mouth.. .............................................................. X ........................ 
Mattole River, White Thorn.. ...... .:. ................................................... X ........................ 
UsalCreek ................................................................................ X .....- ; ---..---. X .... 
Ten-Mile River.. ................................ . :  ........................................ X .... X --..-.--....--.. 
..Noyo River.. ............................................................................. X .... X X ............ 
Blg River.. ......... -. ................................................................... X .... X ................ 
;South Fork Big River.. .................... .: ............................................ X ........ X .........-.. 
.Albion River .............................................. r.. ............................ X .... X ........ X .... 
:Navarro River near mouth.. ............... ... .. X .................................... X .... X .....--- X -... 
'Navarro River near Philo.. ...................... X .................................... X ........................ 
:Navarro River near Boonville.. .................. X .................................... X ........ X .---........ 
.AlderCreek ............................................................................... X --- .  X ........ X .... 
S a m  River near mouth.. ............................................................... X .... X ....-... X -.-- 
Garcia River 5 miles from mouth.. ....................................................... X .... X ....-.-- X -... 
Garcia. River 10 miles from mouth.. ...................................................... X ............----.-...... 
Gunlala River a t  North Fork.. ................... X .................................... X .... X . .: ............. 
Gualala River a t  Wheatfield Fork.. .............. X .................................... X .... X ........ X ---. 
Wheatfleld Fork, Gualala.. ....................... X .................................... X ......---.-...-..----... 
.Russian River system: 

Roberts Creek. ............................... X .................................... X ......... - 4 -  .-.....-.-.. 

The proportional measurements a recorded in the following pages are expressed 
-in hundredths of the length from the tip of the snout to the base of the caudal fin. 

The tables are intended to record something of the degree of differentiation 
which has arisen between closely allied forms. They will also serve to indicate the 
individual variation of certain characters as well as i t  may be sho\m by the exami- 
nation of a small series of specimens. 

1 

Russian River, Uklah ........................ 
Warm Sprin a Creek.. ......................... 
Dry Creek, &a s springs.. ................. 
Dry Creek, Hea~dsburg ....................... 
Russian River, Healdsburg.. ................. 

....................... Knights Valley Creek.. 
Napa River Rutheriord .......................... 
~ a ~ a  ~ i v e r :  ~ a l i s t o ~ a . .  ......... ................ 
ConnCrrsk ................................... 

1. Entosphenus tridentatus (Gairdner). ' '3 ,. 

Young examples of this species were occasionally found in quiet pools, buried several inches in the 
.soft sand and mud. Specimens mere taken in the Willamette, Nestucca, Umpqua, Coquille, Rogue, 
Klamth,  Eel, Garcia, Big, Russian, and Napa rivers. 

a Themethod of measuring here adopted is explained in Snyder, Bulletin U. S. Bureau Fisheries, vol. xxvl~, 1907, page 79. 

\ 

X 
X 
x 
X 
X 
X 
X 
X 
X 

:. 

.................................... 

.................................... 
.................................. 

.................................... 

........................................ 

.................................... 

.................................... ................................. 

................................................ 

.... 

X 

x 
X 
X 

X 
X 
X 

X 

.......- 
X 

X 

X 
X 

X 

X 

............ I::. 
.-. - 1  X ........ X 
.... X .................... i I 

.......-. -..-....-..- 
............ .-.......-.. 

.-----......-.--.... 
............ 

...., 

... .' 
..........-. .-....---. 
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2 . Acipenser medirostris Ayres . 

A large specimen from the Eilamath River. near its mouth. was examined . The plates were located 
as follows: Mid-ventral row. 3 in front of anal. 2 behind; ventro-lateral row. 9; lateral row. 27; dorsal 
row. 11 in front of dolml fin. 3 behind . 

3 . Catostomus rimiculus Gilbert & Snyder . 

Practically no difference has been discovered between examples of this species taken in the Kla- 
math and Rogue riven . Examples from the R o p e  appear to have the dona1 and ventral fins inserted 
somewhat more posteriorly than those of the I<lamath . The difference is slight. not constant. and may 
be due in part to unequal shrinkage of specimens in preservation . 

The largest specimen seen measured 410 mm . in length . 
Klamath and Rogue rivers . 

Klamath River basin . 
- -  - . .- - 

Rogue Riuer basin . 

I Klamath River near mouth Shaeta River near Yreka . 

.. ..................... Length of body .... .. mm 
Length head ...................................... 

334 . 225 . 20 . 085 . 16 . 105 
.0 3. . 095 . 16 . 48 . 55 . 14 . 072 . 142 . 182 . 195 . 14 . 20 
11 
7 
86 
16 
38 

275 . 23 . 19 . 095 . 17 . 105 . 03 . 085 . 15 . 465 . 555 . 145 . 085 . 15 . 185 . 20 . 145 . 205 
11 
7 
89 
18 
40 

252 . 235 . 20 . 097 . 17 . 105 . 035 . 095 . 155 . 495 . 565 . 135 . 08 . 145 . 18 . 205 . 14 
L 22 
11 
7 
91 
18 
44 

Lengthofbody ............................ mm .. 1 2341 242 262 . 235 . 19 . 092 . 175 . 12 . 03 . 10 . 162 . 50 . 555 . 15 . 075 . 14 . 17 . 185 . 14 . 205 
12 
7 
88 
17 
42 

301 . 235 . 195 . 095 . 16 . 11 . 03 . 095 . 15 . 485 . 57 . 135 . 09 . 14 . 18 . 20 . 14 . 21 
11 
7 
88 
17 
44 

Length head ........................... ... ........ 
Depth body ...................................... 
Depth ctiudal peduncle ........................... 
Length caudal peduncle ........................ 
Length snout ..................................... 
Diameter eye ................................ 
Interorbital width .... ... ...... ....: ........... 
Depth head ...................................... 
Snout to  dorsal ................................. 
Snout to ventral ................................. 
Length base of dorsal ............................ 
Lagth base of anal .............................. 
Height dorsal .................................... 
Height anal ...................................... 
Length pectoral ................................. 

..................... Length ventral : ............. 
Length caudal .................................... 
Dorsalrays ..................................... 
Analrays ........................................ 
balsalateralline ................................ 
Scalesabovelateraliine ......................... ............................. Scalesbeforedorsal 

South Fork Illinois River . 

247 I 2 
26 . 26 

Bear Creek . Ashland. Oreg . 

230 . 23 . 22 . 095 . 165 . 115 . 035 . 10 . 16 . 49 . 505 . 14 . 075 . 145 . 17 . 17 . 145 . 20 
11 
7 
85 
19 
39 

235 
20 1 :?&I 

Depth body ....................................... 22 1 . 205 . Depth caudal peduncle .......................... 1 095 095 
Length caudal peduncle .......................... 16 1 : 15 

095 
1 
11 
0 
W 
15 

57 
15 
07 
16 
185 
21 
185 
225 
12 
7 
91 
17 
45 

281 . 24 . 21 
09 . 12 . 033 

77 . 25 . 21 . 09 . 17 . 11 . 05 . 09 . 16 . 52 . 58 . 14 . 075 . 17 . 17 . 21 . 15 . 24 
11 

81 

Length snout ..................................... 
Diameter eye ..................................... 

.............................. 

225 . 225 . 24 . 095 . 175 . 11 . 035 . 095 . 15 . 485 . 56 . 14 . 075 . 15 . 17 . 185 . 14 . 205 
11 
6 

.% 
16 
39 

1 . 095 . 155 . 115 . 035 . 095 . 155 
495 . 59 . 145 . 075 . 155 . 185 . 195 . 145 . 23 
11 
7 
89 
19 
47 

I 

90 . 24 . 20 . 09 
. 165 . 11 . 045 
0 9  . 16 . 51 . 58 . 14 

. . 07 . 16 
. 165 . 21 . 16 . 22 
11 

7 7 6 7  

86 . 245 . 21 
. 09 . 17 . 12 . 045 . 09 . 16 .. 52 . 59 . 14 . 07 . 17 . 16 . 21 . 16 . 23 
11 

81 

125 . 135 
035 . 035 . 

285 . 235 . 205 
::5 . 12 . 033 
. 

15 ' 15 
33 / 35 / 40 31 

Interorbital width 
Depth head ....................................... 
Snout to dorsal ................................... 

................................ Snout to ventral 

. . . . Length pectoral .................................. 19 I 20 i 185 1 185 
Length ventral .................................. 1 1 1 . 135 14 . 135 
bngthcnudal ................................ 1.1 . 225 2 ? 1 1 2 
Dorsal mya ...................................... 11 : 12 

1; / 1; Anal rays ........................................ 71 
@c ales lateral line ................................ 1 i 89 9" 89 I 89 
Scales above lateral line ......................... 17 
&ales before doraal ............................. 42 :: ! 1 1 45 

I 1  

296 . 24 . 20 . .09 . 165 . 125 . 03 
09 . 15 

. 50 . 57 . 135 

. 08 

. 14 

. 1 

41 

101 1 135 

21 . 09 
'. 16 . 12 . 04 . 095 . 16 . 50 . 58 . 16 . 07 . 17 . 18 . 21 . 16 . 22 

12 

095 1 10 095 
17 . 175 . 16 
51 525 505 
585 / :GI j : 575 . . 

212 . 23 . 20 . 095 . 185 . 11 . 035 . 092 . 15 . 48 . 56 . 15 . 075 . 15 
. 19 . 19 

228 
. 24 . 225 . 092 . 18 . 12 . 032 . 105 . 175 . 50 . 56 . 135 . 072 . 15 . 18 . 20 

095 . 17 
. 51 . 56 
. 13 
. 08 . 135 
. 18 

. 24 . 215 . 095 . 17 . 10 . 04 . 09 . 16 . 50 . 56 . 14 . 07 ... 15 . 17 . 19 . 14 . 22 
11 
7 

87 84 
16 1 16 

Length base of dorsal ............................ 14 1 13 I 13 
Longth base of anal ............................. 1 . 075 1 . 08 
Height dorsal ................................... 15 I ' . 15 
Height anal ....................................... 8 . 195 1 . 1% 

223 . 22 . 215 . 095 . 18 . 105 . 035 . 10 . 15 . 48 . 575 . 13 . 08 . 15 . 17 . 175 

.225 . 

. 81 
16 

. 135 . 21 
11 
7 
85 
16 
40 

. . 145 / 145 . 19 / . 21 
10 12 

d!' 2 
18 . 18 
39) 44 

I 
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SCALE COUNTB IN CATOBTOYUB RIMICULUB. 
. .<., , 

............. 1 2 

................................................... 21 scales.. ........................ I 1 
Before dorsal: . . .  37 scales.. ............................................:..... .......... 1 !..... ................... j ........................ 

1 
38 scales.. 2 ; 2 

. 39 scales ................................................................. ............ j 6 
40 scales.. ........................................... .:. .... .i 1 I - .  ............ 2 8 .................................................. 41 scales.. 3 ............ 3 ........................................... ...... 42 scales. .;. 2 1 4 
43 scales. ........................................... ....... 1 ............ 3 
44 wales.. .......................................... ..: .... : . 1 ............ 3 
45 scales.. .............................. : ............. .. 1 1 7 ... .............................................. 46 scales. ......................... ..................................... . . . .  ..................................... ./ 1 3 
51 .scales.. .,. . 1 
52 scales.. ........................ , . .:'. ........ 1 

v; . . . 
4. Catoetomus occ iden tah  Ayres. 

Specimens from the Russian River appear to differ in nb way from those of Naps River or of the 
Sacramento basin. 

Russian and Napa river basins. 

MEABUREMENTB OF CATOSTOMUB OCCIDENTALIB. 

Smamento River basin. 
- I Yubs River. I Goose Lake. 
- 

.................. Length of body. . m a .  
Length head.. ........................... 
Depth bod .............................. ................ ~ e p t h  cauBal pduncle. : 

................ Length cauda peduncle 
............................ Len h snout 
.......................... w i g  lower lip .......................... Diameter eye.. ..................... Interorbital width.. ............................ Depth head.. ......................... snout to occiput I 

Snout to dorial.. ........................ I .- ~ 

......... ............ Snout to  ventral.. :. ................. Length base of dorsal.,. 
................... Lenath base of anal.. 

H e ~ i h t  dorsal ........ :. .................. 
.............................. Height anal 

....................... Leneth uectoral.. 
........................ Length irentral.. 

Length caudal.. ......................... 
Dorsal rays. ............................. 

...................... SLales lateral line.. 
............... Scales above lateral line.. 

.................... Scales before dorsal.. 
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MEASUREMENTS O F  CATOSTOMUB OCCIDENTALIS-C~ntin~ed. 

Sacramento River basin--Continued. 

Cache Creak, Yolo County, Cal. 

Length of body .................... .mm.. 212 
Length head .............................. .23 

............................ Depth body.. .22 
Depth caudal edl~ncle.. ................. .08 
I..ength cauda?peduncle.. ................ .I65 
Length snout ............................. . l l  
Width lower lip.. ........................ .05 
Diameter eve. .  ........................... .045 

..................... Interorbitil width.. .095 
Depth head ............................... .17 

........................ Snout to  occiput. .I95 ........................... Snout to  dorsal .49 
....................... Snout t o  ventral.. .5i5 .................. Length base of dorsal.. .16 

.................... Length base of anal.. .075 
Height dorsal ............................. .I75 
Height anal .............................. .I75 ........................ Length pectoral.. .I95 
Length ventral.. ............. .:. ......... ' .15 
Length caudal. ........................... .255 
Dorsal ravs ............................... 12 
&ales ladral h e . .  ....................... 71 

................ &ales above lateral line.. 17 
&ales before dorsal. ..................... 34 

I I I I I I I I 

Ruasian River basin. 

6. Catoatomus humboldtianus, new species. 

The affinities of this species are with C. occidentalis of the Sacramento and adjacent streams. I t  
differs fr0m.C. occidentalis in having larger scales between the occiput and insertion of dorsal (28 to 33 
rows against 30 to 36) and larger scales above the lateral line (11 to 14 rows between lateral line and 
middle of back near origin of dorsal, against 13 to 17). The mouth is larger than that of C. occidentalis, 
the papillose lips are broader, usually extend farther backward, and have larger papills. The eye is 
smaller and the pectorals are rounded instead of pointed. The differences exhibited by  the mouth 
and eye will usunlly serve to distinguish the species at  a glance. From C. snyderi of the Klamath basin 
i t  differs in having fewer scales in the lateral series (62 to 69 in the lateral line against 70 to 77) and 
in,having a much larger mouth with markedly broader lips. 

Distribution, Mad, Eel, and Bear rivers, Humboldt County, Cal. 
Head 4 in length; depth 4.25; depth of caudal peduncle 2.75 in head; eye 8; snout 2.14; interor- 

bital space 2.5; number of dorsal rays 12; anal rays 7; scales in la~eral line 67; above lateral line 12; 
between lateral line and ventral fin 9; between occiput and dorsal 30. 
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t17idth of mouth contained about 4 times in length of head; upper lip with 6 or 7 rows of papillae ante- 
rior to mouth, lower lip split nearly to border of mouth; one or two rows of papilla between cleft and 
border of lip; distance between anterior border of upper lip and posterior border of lobe of lower lip 2.9 
in head; inner border of lips smooth and hard; 3 rows of minute papillae between inner border of upper 
lip and the valve. Interorbital area convex. Length of fo~ftanelle about equal to diameter of orbit. 

Origin of dorsal fin midway between tip of snout and base of caudal fin; height of longest dorsal 
ray somewhat greater than length of base of fin, the latter contained 6.6 times in the length. Height 
of anal 2.3 times lengthof its base, 5 in the length; tip of fin when depressed just reaching base of lower 
caudal rays. Pectoral rays 18, the longest cont,ained 5.1 inthe length. Origin of ventral below ninth 
dorsal ray, the fin when depressed not reaching anal opening, 6.75 in the length. Caudal 4.8 in the 
length. 

The scales grow gradually larger porteriorly, those on caudal peduncle being about twice the width 
of the anterior ones. 

Color dusky above, the scales with dark borders; dorsai, caudal, and upper side of pectoralsdusky; 
ventrals and anal whitish. Occasional specimens are somewhat brassy, having whitish tubercles on 
lower part of caudal peduncle, on anal and lower half of caudal fin. 

- 
Flo. 1.-Catoatomus humboldtianus, new epecies. Type. 

Type, in U. S. National Museum, a specimen from the south fork of Eel River, near Garberville, 
Humboldt County, Cal. Cotype no. 9861, Stanford University. 

No differences have been detected between specimens from Bear, Eel, and Mad rivers. ' C. hum- 
boldtianus appears to be a slightly differentiated form of C. occidentalis, resembling that species much 
more closely than C. snydcri of the Klamath. I t  is well to note in this connection that but little is 
known of C. sn?lderi, and a detailed and thorough examination of C. occidentalis is yet to be made. 

Bear, Eel, and Mad rivers. 

- - -- - 

I Eel Rlver. I Mad River. 
-- - 

Length of body ................................ mm.. ....................................... Length head.. 
Depth body.. ....................................... 
Depth caudal peduncle.. ............................ 
Length caudal peduncle.. ........................... 
Length snout ........................................ ................................... Wldth lower Up.. 
Diameter eye.. ................................ ................................. Interorbital width. 
Depth head .......................................... 
Snout to occiput .................................... 
Snout to  dorsal ...................................... 
Snout to ventral ................................... 

............................. Length base of dorsal.. 
Length base of anal.. ................................ ..................................... Height dorsal.. ....................................... Height anal.. ................................... Length pectoral.. ..................................... Length ventral ...................................... Length caudal. 

234 
.25 
.24 
.095 
.I75 
.I25 
.055 
.035 
.I1 
.I75 
.20 
.515 
.575 
.15 
.085 
.I8 
.20 
.205 
.15 
.235 
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AND BEAR RIVERE. 

Mad River. Ed River. Bear Rlver. 

Scales Scales Scales &ales &ales Scales / Scales 1 Scales Scales 
in lat- above before in bt- above before in lat- above before Rays 

era, lateral dorual lo era1 lateral 1 dorsal In era1 /lateral dorsal ln do'- 
Une. , line. Bn. line. line. 1 6n. line. I line. fin. 5. 5. s&' 

- , I - - -  

1 13 = 12 67 13 I 32 12 i 12 11 
12 28 12 65 12 1 31 ;; ( 

12 
13 31 12 2 13 31 13 1 :: 
14 29 12 67 13 30 12 64 13 11 

66 13 28 12 64 13 31 12 63 12 28 12 
6 3 1  13 28 11 68 1 3 .  31 12 68 12 

13 31 12 68 13 30 12 62 :: $ 1  12 
P I 1 3  33 12 66 13 30 12 64 14 31 12 
85 14 31 12 67 13 30 13 70 1 3 .  3 0 1  12 

12 31 12 69 14 33 12 63 14 30 12 
13 32 12 67 14 33 12 64 13 30 12 

$ 1 1 3  30 11 6 8 1 2  33 12 63 13 29 12 
68 14 32 12 67 11 30 11 63 13 28 12 

13 31 12 68 13 29 12 62 12 29 12 2 '  13 31 12 GB 12 28 12 63 12 29 12 
67 11 29 11 67 13 28 11 67 13 30 12 
67 13 12 66 12 29 12 62 12 29 11 

12 62 12 29 12 63 13 29 12 
11 64 12 27 12 64 13 29 12 

BS 12 28 12 G5 13 31 12 60 12 29 12 
- . . . . .  . . . .  :,:>, .. ..-:.,: . . .  >:-k7:--~j:: T>: . . , . .~.. . . . . .  COMPARATIVE SCALE A N D  FIN CHARACTERS OF CATOBTOMUB OCCIDENTALIS AND CATOBTOMUB ,..!La.::%>.-. : . . .. . . .  ...: :<~+;.~,~,2 . . 

..:. . 
HUJUBOLDTIANUB. 

:-: ....q. .... \,n-.' .&,.; 2. . ..:.>I:f>*j,%<D; .. 
. . .  . :: -.,;:. "%.- <.,*-,.-. .>:. .. $<+.*?e.,>* ........... . . . .  ........ ..? 

C. occlden- / C. hum- C. occiden- I C. hum- .. , .  
, . 

talls. : boldtianus. talis. , bohitianue. . . .  1 . -  .. . . . . 
Having in series above iateral line- Speclmen8. H ~ V O  in wries between occiput 

11 scales' 2 and iorsal An-(Continued). . . .  . . . . . . . . . .  ...................... 12 scales.. 20 32scales.. . . . . .  ...................... ....................... 13 scales.. 41 33 scales.. . .  . .... -.; . . . .  14 scales.. ....................... 24 7 34 scales.. ...................... 1 10 1 2 , . :. .r.; ....................... ............ 16 scales.. ....................... ............ 36 3,s scalea. i , . 12 ! ,-i _. , ..- 
16 scales.. ....................... 25 ............ 36 scales.. ...................... 1 3  1 .- .......... ,. . , 

...... ...................... ............ 17 scales ......................... b 37 scales. .: 1 i.! ....-..... - , . -, 

Having In series between occiput and Showing in dorsal Bn- I .  ' 1  _ ., 
dorsal Bn- 11 rays.. ..................................... 12 ................................... 27 scales.. 12 rays. ........................ 52 I 5.5 

28 scales.. ................................... 13 rays. ........................ 0 I 2 
....................... ............ 29 scales.. 3 14 rays. ........................ 5 ! 

30 scales.. ....................... 11 jt Ismy s........:................. ............ 
31 scales.. ....................... 12 16 

. . .  

The coarse-scaled sucker of the Klamath appears to bb a rare form, but few examples having been 
men. One large individual was taken in the Klamath near its mouth. 

The species seems to differ from C. oceidatalis and C. mncrocheilua in  having a shorter and some- 
what deeper head, a narrower mouth with smaller lips, a much deeper caudal peduncle, somewhat 

" "  s 

smaller scales and fewer d o m l  rays. 
Klamath River. ,, - " -  

. /. * 

7. Cstostomue macrocheilus Girard. 

The coarse-scaled sucker of the Columbia River is so nearly like that of the Sacramento that its 
specific distinctness may be regarded with some doubt. I t  appears to differ from the Sacramento form 
in having slightly shorter fins, the pectorals being at  the same time more rounded, and in usually having 
a smaller eye. The scales are alike in  both form, and the fin rays are equal in number. 

C. macrocheil~ occurs in the larger coastwise s t ream of Oregon north of the Rogue River. No 
characters have been detected which will serve to distinguish specimens taken in any of these rivers 
from those of the Columbia basin. The results of a comparison of a few specimens from each of several 
isolated baains are given in the appended tables. 
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Umpqua River basin . . I Blu~lay River / 

........ .. Length of body .mm ................. ....... duncle 

.............. Width lower 1 g  .............. .. Dlameter eye : .............. Snout to  o6ciput 

............... Snout to  dorsal .............. Snout to  ventral 
................. Helght dorsal 

................... Height anal .............. Length pectoral ................ Length ventral ................ Length caudal ................... Dorsal rays ............. &ales 1ateral.llne ...... Bcales above lateral line ........... Scales befom dorsal 

Callapooia Creek . 

I I I I I I I I I I I 

I Umpqua ~ i v e r  basin-Continued . Coos River basin . 
Elk Creek. near Drain . 0011th Fork Coos River . 
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.. ......... .Length of body .mm 
Length head ................... 
Depth caudal duncle ........ ............... Width lower l g  
Diameter eye .................. 
Snout to occiput .............. ................ Snout to dorsal .............. Snout to ventral 

.................. Height dorsal ................... Height anal 
............... Length pectoral 

Length ventral ................ ................. Length caudal 
Dorsal rays .................... .............. Scales lateral line 
S 4 e s  above lateral Une ....... 
Bcelelp before dorsal ........... 

. . 

. SCALES AND DORSAL RAYS OF CATOBTOMUS YACROCHEILUB A N D  CATOSTOMUS OCCIDENTALIS . 

. . :,s. . Flores River basin . 
p . 

---Flares Rlver near mouth . 
I I ' I  I . ,  I 8 ,  

Sixes River 
basin . 

...... C. . . .  

Coqullle 
River . 

~peci -  
men8 . 

1 
1 
1 
2 
3 

.......... 
2 
2 

1 

Umpqua 
River . 
: 

~ p c c i -  
menu . .- 6 

, ., a . . .  
..:--; . 1 . '  6 , ,  . . 

, -  7 
5 
3 ......... . 1 ...'....... 

....... : .... 

.............................. 

. 

In  lateral Ilne: 
05 scales ......... .... ....... 
a BC&IM .................... 
67 males .................... 
68 scales .................... 
09 scales .............................. 
70 scales .............................. 
71 scales .............................. 
72 scales .................... 
73 scales .................... 
74 scales ............. : 
76 scales .................... 
76 scales .................... 

Above lateral line: 
12 scales .................... 

Coos 
River . 

--------- 
spec6 
men8 . 

3 
1 
2 
1 
2 
1 
2 

1 .............................................................. 

. . 
Nehalem 
River: . ; . . . . . . . .  
. . . . .  3 , 

BPe+ 
men8 . 

3 
- -  .- ........ 2.: 

a 
. 1 

, 4 
,I:, ......... : 
1 

1.- ....... 1 

......... '. 

Flores 
Creek . 

spec+ 
men8 . ........................................ ........................................ 

1 
2 
4 

1 
4 -  1 

2 

... 1.. 

z:g 
~peci-  
men8 . 

3 
1 
3 
6 

6 
1 

2 
1 

1 

8i"slaw 
River . ....... 

: ..... :; ... : . .... - . .  ,- 
~pcci -  
men8 . 

B . .  . a  
' .. ............ 
5:;.;:'. :. 

, 5 ......... ::........ 
..  , 1 
; 1 ;  ..-. . l. 

. .  ; ........ ........................................................ ........ ' 

5 
7 

.............................. ........................................ 

.............................. 
1 
1 
5 

1 
2 

.............................. 
.................... 

2 
.............................. 

2 
7 
3 .............................. 

4 
14 
9 
3 
1 

.......... 
1 
4 
4 
6 
4 
3 
4 
5 
1 

3 
15 
12 
1 

13 scales .................... .................... 14 scales 
15 scales .............................. 
16 scales .................... 
17 scales 

Before dorsal: .................... 30 scales 
31 scales .................... 
32scales .................... 
33 scales .................... 
34 scales .................... 
35 scales .................... 
30 soa~es .................... 
37 scales ................................ 
38 scales .................... 
39 scales 

Dorsal ra s: ................. 11 m L s  :. ........................................ 12 scales .................... 13 scales .................... 14 scales .................... 15 scales 

Sixes 
River . 
~pcci -  
mena . 

.......... .......... 
1 

1 - 1  
2 .......... .......... .................... .............. 

.................... 
4 
5 
4 
1 

5 
1 

5 .  
1 
2 

.......... - .... ,., .................. 

11 

.................... 

8 
13 

1 .................................................. 
2 
1 
1 
3 
1 
6 
7 

2 .................................................. 

6 
12 
5 

Total' 

spec+ 
m m  . 

14 
6 

14 
10 
14 
13 
10 
14 
6 
2 
6 
1 

2 
3 
1 

.................... 

.......... 

.......... I 
2 

.......... 
2 

.......... 

.......... 
4 

.......... 

. 1 
. 4 ,  

.S . : ...... .......... 
, , 

1 
:- ......... 

1 
; ......... .......... ................. 

a .......... 
... 

................................................. 
1 
3 

3 ,  1 

35 
55 
18 

' 6  
1 

8 
8 

13 
23 
12 
22 
14 
7 
9 
1 

4 
32 
47 
29 
6 

5 
7 
3 

........., , i .......... 

.......... 
4 
1 
5 
2 
1 

.................... .......... 
... - 
9 
3 
1 

4 
1 
4 
2 
3 

2 

1 

2 
8 
6 

........................................ 
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11. Mylocheilue lateralis Agassiz & Pickering. 
. . . . .  _,: : . *, . 

This is the Mylocheilus caur&us onfused with Leuciscus caurina 
Richardeon. . . i l  

.? 

The species does not i south of the Columbia River. .2-. . ' 

~i l lamet te  basin. . -, !> 

'I.! .... 
! :; 

, ..... -> .?.. : :....: . .  --. :' ..: . .. . . _ v .  . . . . .  
. No difference hs8 been observed between spe&uens of this species from the Russian River and 

. .- ; ...... . . . . . .  : . .  ...?, .!..'. ..: -- from the Sacramento. . . .  .... :.:+.-: .. .: .:;:.2;. .:,:: ,- . . . . .  
._.I . . . . . . . . . . . . .  .... .. .:. Rueeian and Naps rivers. ,. ..: . - .  .. . . . . .  

SCALES AND DORSAL RAYS O F  PTYCHOCHEILUS ORANDIS. 
. . . . . . .  

1 2% 1 DOmd 1 %% 11 
exam- rays. lateral l 

. . 
. :.. 

Langthofbody ................................ n&.; .............. v .................. .. ........... Len h head.. .. .;. 
~ e p  h body.. ......................'........ . A  . .  ,-. Bnout to dorsal.. ................. L.. ............... 
Snouttoventral .................................. :. 
Depth caudal peduncle.. .................. .:. .... .-: 
Length caudal peduncle.. .................... .;.':,.-: 
Length snout.. ...................................... ..... Length maxillary.. .............................. .i 
Diameter eye.. ................................. .::;;. 
Interorbital width.. ................................ 
Depth head ........................................... 
Length base of dorsal.. ....................... ;..'... 
Height doraal.. ................................. 
Length baseof anal ........................... ; ..... 
Height anal ....................................... :: 
Length pectoral.. ................................... 
Langth ventral .................................... ...................................... Length caudal. 
Dorsalrays ........................................... 
Analrays ............................................ 
&eleelatRralline .................................. 

.................... &des above lateral line.. .; .: 2:: 

1 ined. 1 . -. I line. ( 1  

. , .., :;:. '. . : , <:I ,-,, 

Putah Creek (Sacramento). ......... Dry Creek near Healdsburg (RUE- 
....................... sian River). 

. 

.. 
' 

2 . 

--:.I.:- 
.09 
; 16 .. 
.OD 
.085 
..Oh .. 
.10 
.15 
.13 
.20 . 
.ll 

. ':I7 
.18 
.17 
.28 

8 
' . 8  
- 7 9 : .  
-. 

17 

175 
.26 
.23 
.56 
.54 
.09 
.I9 
.09 
.09 
.045 
.10 
.15 
.12 
.I9 
-10 
.I55 
.17 
.15 

. .25 
9 
8 
81 
19 

185 
.26 . n 
.57 
.525 . 09 . I8 
.085 
.09 
.045 
.10 
.I6 
.I15 
.I85 
.105' 
.16 . 175 
.16 
,255 

8 
8 
76 
19 

13. Ptychocheilue oregonensia (Richardson). 

Willamette and tributaries. 

. 

97.'134 
2 
.24 
.55 
.52 

. .  .09 
.17 
.09 
.095 
.05 . 
.10 
.16 
.12 
.I85 
.10 
.I55 
.17 
.I55 
.26 

8 
8 
76 . 
19 

172 
.26 
.22 
. 56 
.53 

. .09 
.19 
.09 
.09 
.05 
.095 
. 15 
125 
.i8 
.lo 
.15 . I7 
.15 
.25 

8 
8 
79 
18 

151 
2 7  
.225 
.57 
.55 
.09 
.I65 
.09 
.09 
.045 
.10 
.16 
.115 
.19 
.lo 
.16 
.I75 . 16 
.27 

8 
8 
74 
19 

Cache Creek (Sacramento) .......... 3 

14. Ptychocheilua umpqu4 new species. 

Ptychocheilus o~egonensis is repreeented in the Siuslaw and Umpqua rivers by a well marked form 
here described as new. It  differs from P .  oregonasis in having smaller scales, especially in the region 
posterior to the occiput, where they are minute and densely crowded. 

Head exclusive of opercular flap, 3.8 in length to base of caudal; depth 5.2; snout 3 in head; eye 6; 
interorbital space 4; maxillary 2.75; doml 9; anal 8; scales in lateral line 75; in series above lateral 
line 21; between occiput and doml 65. 

The form of the body is like that common to P. o r e g o m ' s  and P .  grandis, long and rather slender, 
the depth about one-fourth greater than the width; depth of caudal peduncle equal to length of 

159 
.27 
.23 
.67 
.M 
.09 
.18 
.09 
.09 
.05 
.10 
.I55 
.I15 
.20 
.10 
.16 
.17 
.15 
.26 

8 
8 
79 
18 

Cottonwood Creek (Sacramento). ... 
Warm Bprings Creek (Russian 

River) ............................ 

158 
.26 
.21 
.55 
.52 
.09 
.18 
.09 
.09 
.045 
.10 
.15 
.12 
.19 
.10 
.16 . 175 
.15 
.255 

8 
8 
76 
19 

144 
.26 
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maxillary. Head conical, the snout rounded in outline when viewed from above, pointed when seen 
from the side. Jaws about equal, the lower included by the upper; maxillary projecting to a vertical 
through anterior edge of pupil; interorbital space low, slightly concave; nostrils located anterior to 
eye a distance equal to diameter of pupil; membranous flap of opercle equal in width to pupil. Gill- 

. rikers on first arch minute, only 5 or 6 developed near angle of arch. Teeth 2, 5-4, 2, without grinding 
surface, the upper teeth (those nearest angle of arch) close set, the apace between them not greater than 
half the diameter of fist  tooth, the two lower ones usually more widely spaced; the second tooth from 
below largest and longest; upper teeth hooked, the hooks growing gradually less pronounced on the 
,second and third, scarcely discernible on the lowest. Alimentary canal with 2 folds, its length about 
equal to distance between snout and base of caudal. Posterior portion of air bladder 1.5 times as long 
as the anterior part. Peritoneum silvery, stippled with black. Vertebrae 45. 

Fm. 2.-(a) Pt~chocheilus grandis, ( b )  P. oregonenais, and ( c )  P. umpqum, showing characteristic difference in size of 
scales which distinguishes the species. 

Scales very small on median portion of back anterior to the dorsal, and on breast and throat; minute 
and densely crowded anteriorly. 

Ram of dorsal lying entirely between verticals through anterior edge of ventral and anal; posterior 
edge of fin straight, the rays graduated in length so that when depremed the first and last extend an 
equal distance posteriorly, reaching a vertical through middle of base of anal. A d  slightly rounded 
posteriorly, the anterior rays reaching a little beyond the posterior ones when depressed. Ventrals 
rounded, reaching midway between anus and base of anal fin. Pectorals rounded, their tips reaching 
two-thirds the diatance between axil and base of ventral. 

Color silvery, often more or less brassy; the upper parts dusky. 
Type no. 61577, U. S. National Museum, Callapooia Creek, Oakland, Oreg., length, 238 mm. 

Cotype no. 9862, Stanford University. 
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This species is found in the Umpqua and its tributaries . It  also occurs in the Siuslaw River and in 

the small lakes near the coast between the latter river and the Umpqua . No characters are evident 
which will separate the Umpqua basin specimens from those of the Siuslaw . 

The following table shows in some detail the chief differences between P . oregonensis and P . umpqux 
as demonstrated by an examination of 98 specimens . 
DXFFERENCEB IN SIZE OF SCUEB OF PTYCHOCHEILUB OREGONENBIB  AN^ P~YCHOCHEILUB UMPQUE . 

Ptychocheilus oregonensis . 
W l b  Columbia Skookum- Pa Silvies 

'' 1 .  metta I River . I chuck I R&er . 1 I v e  1 Total. 
River . Astoria . River . 

..... - -.- .... 

In lateral line: Spedmcns .................................................... 67 scales 
68 scales ......................................... 2 
69 scales ........................................ 4 
70 scales ........................................ 2 ......................................... 71 scales . .  3 ........................................ 72 scales 1 
73 scales ... .'. ................................... 1 
74 scales ................................................. .'. ........................................ 76 scales 1 

. . .  Before dorsal: . . . . . . .  .. * . . . .  ................................................... , 46 scales 
47 scales ...................... :. ................ 1 

. 49 scales ........................................ 2 
49 scales ......................................... 2 . . . . .  M) scales .......................................... 2 .............. ................................... . 61 scales .. . . ................................................... 62 scales 
63 eeales ......................... .. ............. 3 
64 acales .................................... ;... 2 
55 scales ........................................ . . . . . . .  
66 scales ..................................... ... 

Above lateral line: 
16 scales 
17 scalm ....................................... 

Spccimena . Specimens . Specimens . Spcdmena ............ ............ 1 1 
1 1 ............ 2 ............ 1 ............ 4 

........................ 2 3 ......................... 2 1 
1 1 ........................ 
1 ........................ 1 ............ ............ 1 3 

............ 1 1 1 

........................................ 18 scales 
19 scales ........................................ . .  ......... t.1 ......... ."./ 
20 d e s  ................................... ..... ............ 1 .................. 

Specimcna . 
2 

T8lltcooa I Total . 
River . 

. . Ptychocheilus umpquz . ..... 

Specimens . Specimens . 
............ 1 
............ 
............ 
............ I i 

. . .  . . . . .  . . . .  

In lateral line: 
73 scales ............................................................................. 
74 scales .................... .. ........................................... 
75 scales ................................................................. 
76 scales ..................................................... 
77 scales ..................................................... 
78 scales .................................... .--. ..- ....... - .. 
78scsles ..................................................... 
80 scales .................................................. .. . 
81 scales .... ............................................ . 
82 scales ..................................................... 
83 scales ..................................................... 
84 scales ......................................... ;. .......... 
85 scales ..................................................... 

Before dorsal: 
55 scales ............................................................................. 
56 scales ..................................................... 
68 scales ..................................................... 
69 scales ..................................................... 
60 scales ..................................................... 
61 scales ..................................................... 
62 scales ...................................................... 
83 scales ..................................................... 
64 scales ................................................................. 
65 scales ..................................................... 
68 scales ................................................................. 
67 scales .................................................. .. . 
68 scales ..................................................... 

Above lateral line: 
19 scales ............................................................................. 
20 scales ..................................................... ..................................................... 21 scales 
22 scales ..................................................... 
23 scales ................................................................. 
24 scales ................................................................. 

Sluslaw 
River . 

Specimens 
1 
2 

............ 
1 
1 

............ 
1 
2 ............ 
1 
2 ........................ 

8 . Umpqua 
Rlver . 

Spedmcna . 

1 
2 
3 

. 3 
4 
6 
3 
3 
1 
1 

Callapooia 
Creek . 

Specimen8 . 
1 
4 
2 
3 
1 ............ 
2 
1 

............ 

............ 

........................ 

2 
2 
4 
3 
3 
4 
2 

3 

2 
1 

3 
10 
13 

............ ............ 
1 
1 
3 
3 
1 
1 
1 
3 

............ 
2 1 

............ 4 
1 

........................ 

2 
........................ 

1 
1 

............ 
2 
2 
1 

........................ 
1 ........................ 
1 

.................................... 
1 
3 

............ 
1 

............ ............ 
1 

............ 
1 

............ 

............ 

............ 

............ 
1 
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MEASUREMENTS OF PTYCHOCHEILUS UMPQUB FROM CALLAPOOIA CREEK, OAKLAND, OREQ. 

. . . . .  

. . . .  :. 
16. Leuciecus caurinus Richardson. .., 

. . .  
The Mylocha'lua caurinus' of recent authors is the species described by Agassiz and Pickering as (. . , 

Mybcheilw lateraliaa, and should not be confused with Leuciscw cuurinwb of Richardson. . . 

A apecimen of Leuciscus cuurinw taken in  the Willamette River near Corvalb is here described. . , .  . . .  - , .. 
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.21 
.58 
.55 
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22 

FIG. 3.-Leuciscus caurinus Rlchardaon, 

Lengthofbody ................................ mm.. 
...................................... Len h head.. .................................. Depg  body.. .... .: .................................... Snout to dorsal.. .................................... Snout to ventraL ................................... Length of snout.. 

................................... Length maxillary. 
....................................... Diameter e y  

Interorbita width ...................... .. .......... ....................................... Height dorsaL 
......................................... Height anaL 

................................... Length pectoral.. 
Length ventral ...................................... 

...................................... ,Length caudal. 
.......................................... Dorsalrays 

Analrays ............................................ 
Scaleslateralllne .................................... 
ScalesbetomdorsaL ................................. 
Scaleeabovelateralline ............................. 

Head 4 in length to base of caudal; depth 4.6; depth caudal peduncle 3 in head; length snout 
2.9; maxillary 3.1; diameter eye 5.6; width interorbital space 2.9; dorsal rays 10; anal 9; scales in 
lateral line 86. 

Body elongate, the width contained about 1.5 times in the depth; head long, the snout prominent; 
mouth large, end of maxillary reaching a vertical passing midway between anterior edge of orbit and 
pupil; upper lip without foramen; lower jaw included, its edge being posterior to tip of snout, a d h n c e  
equal to three-fourths the diameter of pupil; maxillary without barbel. Diatance between nostril and 
eye equal to half the diameter of eye; eye located nearer tip of snout than edge of opercle, a distance 
equal to its diameter. Gillrakers on first arch 9 or 10, short, pointed. Pharyngeal teeth in two series, 
2+4 on the right arch, l f 5  on the left; the lesser teeth slender and round, their tips curved away from 
the others; greater teeth considerably flattened, hooked at their tips, with a narrow though distinct 
grinding surface which is more pronounced on the middle teeth than on the outer ones. Peritoneum 
dusky. Exposed edges of scales semicircular; scales of breast and throat minute, those on back ante- 
rior to dorsal fin small, becoming minute and closely crowded on the nape; scales in series above lateral 
line 21, between dorsal and occiput about 50; lateral line complete, decurved in the region above 
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.28 . 22 
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.23 
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75 
60 
21 

pectoral fin; origin of dorsal fin midway between anterior edge of pupil and base of caudal, second 
fully developed ray longest, the last ray reaching slightly beyond it when the fin is depressed; free 
edge of fin slightly concave; origin of anal close behind base of last dorsal ray; first and last rays reaching 
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22 

176 
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.24 

9 
8 
80 
63 
23 

177 . 28 
.21 
.575 
.565 
.10 
,115 
.05 
.075 
.I55 
.I45 
.16 
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.23 

9 
8 
75 
62 
23 

192 
.27 
20 
.59 
.65 
.095 
.ll 
.05 
.075 
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.l6 
.24 

9 
8 
75 
6.5 
21 

o Agaseiz, L., American Journal Science & Arts, vol. x~x .  1855, p. 231. 
b Richardson, John, Fauna Boreall-Americana, vol. UI, 1836, p. 304. 
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an equal distance posteriorly when fin is depressed; posterior edge of fin slightly concave; caudal 
deeply notched; origin of ventral8 about a pupil's diameter in advance of dorsal; tips of fins just reach- 
ing anal opening; pectorals obtusely pointed. Color plain; dusky above, light below. Length about 
290 xhm. 
'': Willamette River. 

16. Leuciscus bicolor (Girard). 

One specimen was taken in the Klamath River near the mouth. 

17. Leuciecus bal teatus  (Richardson). 

Among the coastwise streams of Oregon this species has been taken in the Umpqua, Siusla'w, 
Takenitch, and Tsiltcoos rivers. It probably does not occur south of the Umpqua, nor in  any of the 
streams between the Siushw and the Columbia. 

Specimens of this form from the Siuslaw River were lately described by Dr. Evermann and Dr. 
Meeka under the name ~euclscua'siuslawi. They. were said to differ from L. qalteatus inhaving smaller 
a,ml and dorsal fins, a more slender body, smaller and more slender head, longer and more pointed 
snout, and fewer anal rays. In a large series of examples from the Siuslaw, ~siltcoos, Umpqua, Willa- 
mette, and Columbia rivers, these distinctions disappear entirely, and the Leuciscus from the isolated 
coastal streams of Oregon does not appear to differ in any way from that of the Columbia. I t  is to be 
noted, however, that no western Oregon specimens, whether from the Columbia or neighboring basins 
have been seen in which the anal fin rays numbered more than 16. I t  will be of interest in  this 
connection to compare the following table of counts of fin rays with a similar one published by Dr. 
Gilbert and Dr. Evermann.b 

Willamette, Siuslaw, Tsiltcoos, Takenitch, and Umpqua basins. 

MEASUREMENTS OF LEUCIBCU~ BUTEATUS FROM FOUR RIVER BABINS. 

-- 1 umpqua ~ i v e r .  ~ a ~ a p o o i a  ~reek .  I Takenitcb Creek, near mouth. 
Oakland. 

Lengthbody .................................. mm.. 92 110 
......... ...................... Depth body.. ...... .25 .26 

............. .................... Length head.. ..... .266 .25 
Length wout .................................... .08 .08 
Height dors al... ..................................... .18 .18 .......................................... Height anal .I8 .I75 

' Lemhbody .................................. mm.. 
Depth body.. ................ .. ................. 
Length head.. ....................................... 
Length snout.. ...................................... 
Height dorsal ......................................... 
Height anal .......................................... 

a Leuciscus aiualowi Evermann & Meek, Bulletin U. S. Fish Commission, vol. XVII, 1897, p. 72. 
b Gilbert, C. H., & Evermann, B. W., Bulletin U. S. Fish Commission, vol. XIV, 1894, p. 196. 

I Siuslaw River. Lake Creek. I cO1umbia River' umanUl Padleton. 
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ANAL FIN RAYS OF LEUCISCUS BALTEATUS FROM STREAMS OF WESTERN OREGON. 

18. Rutilue symmetricus (Baird & Girard). 

Locality. 

Urn qua basin: 
gouth ~ m p q u a  River, ~ o s e b u ~ .  .............................................................. 
South Umpque. River, Canyon Ile ..................................................... 
North Umpqua River, Winchester.. ................................................... 
Elk Creek. Drain. .............................................................. 
Cow Creak. Douglas County.. .................................................. 
Callapooia Creek, Oakland.. ....................................................... 

........................................................... Deer Creek, near Roseburg.. ................................................................... Takenitch Creek. 
Tsiltcooa River ..................................................................... .............................................. Junction Lake and Deadwood Creek.. 
Willametta basin (Columbia) : 

Willamette River, Corvallis. .......................................................... 
............................................ Willamette River, Eugene.. 

Lon Tom Creek ............................................................... 
'Phefakes, Albany.. ........................................................... 
Coast Fork, Cottage Grove ................................................ 
Row River, near Cottage Grove ................................................ 

A minnow of this type occurs in the Navarro, Gualala, Russian, and Napa rivers. Specimens from 
the Russian and Napa rivers are alike in all respects, and they in turn agree closely with representatives 
from the Btream tributary to San Francisco Bay. In a majority of cases the dorsal fin hm 9 rays and 
the anal 8. The snout is rather pointed, the caudal peduncle dender and the fins long, the whole body 
being trim and well proportioned. Examples from the Navano and Guahla rivers are distinguished 
from these by having generally 8 rays in the dorsal fin, a more robust body with a deeper caudal 
peduncle, and a more rounded and shortened snout. The fins are also shorter and somewhat less acute. 
While examples from the Navarro and Gualala rivers thus agree in differing from specimens taken in 
the neighboring basins, individuals from each of these streams bear a distinctive local stamp by which 
they may be recognized without difficulty, the Navarro examples having mostly one more ray in the 
anal fin and larger scales in the series above the lateral line. I t  has been shown that individuals from 
the partly isolated rivers tributary to San Francisco Baya are alike in all points and that these are 
scarcely to be distinguished in any particular from individuals from the Napa and Russian rivers. 
Hence it appears that there are 3 well-differentiated forms of Ru.ti2us in this somewhat restricted 
region, each of which occupies a distinct hydrographic basin or series of contiguous basins. When, 
however, the field is broadened and specimens from distant parts of the Sacramento and San Joaquin 
basins are brought together, similar variations of a local nature are found to occur, but whether any 
geographical significance may be attached to these can not be known until more extensive observatiom 
have been made. One of these local fonm (Rutilus symmetricus) from Drew Creek, a tributary of 
Goose Lake, appears almost exactly to parallel the Gualala form, while another from Maripom Creek, 
a branch of the San Joaquin, seems to be somewhat intermediate between the Russian River and 

- Gualah varieties. 
The males of R. symmetricus when in nuptial dress have the upper part of the head and body 

covered with tubercles. There is a patch of bright orange red at angle of mouth, on edge of preopercle, 
upper edge of opercle, and on bases of the paired fins. The sides of head and lower parts of body 
have a tranducent braasy color. 

The species does not occur to the northward of the Navarro River. 
Navarro, Gualala, Russian, and Napa rivers. 

aRutflua aymmetricica, Snyder, Appendlx to Report Commissioner of Fisheries for 1904, p. 332. 
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DORSAL AND ANAL RAYS OF RUTILUS SYMMETRICUS FROM VARIOUS BASINS . 

MEASUREMENTS OF RUTILUS Si.MMETRICUS . 
Rua8sian River near Healdsburg. Cal . 

Locality . 

...... ......................................... Navarro River .'. 
.................................................. Gunlala River 

Russian River .................................................. 
Napa Hiver ............................................................... 

.............................................................. Putah Creek 
Berryessa, Creek ................................................. 

..................................................... Po Creek P" Re sey Creek ................................................... 
Mariposa Creek ................................................. 
Tule River ...................................................... 
Fresno River ................................................... 

................................................... Memed River 
Arroyo Hondo Creek ..................................................... ................................................... Coyote Creek 
Ban Francisquito Creek ........................................ 

Napa River. Calistoga. Cal . 

9 dorsal 
rays . 

Speci- 
men8 . 

..... '. .... 
49 
97 
14 
12 
5 

10 
.................... 

14 
4 
1 

20 
23 
32 

8 dorsal 
rays . 

Sped- 
men8 . 

72 
80 
22 

6 
19 
12 
18 
2 
6 

16 

1 
1 

Length of body ..................... mm . 1 62 

Ganal 
rays . ------ 

Sped- 
men8 . 

.................... 
1 

.......... .................... .................... 

.................. .......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.................... 

.................... 

72 
. 27 . 26 . 58 . 52 . 11 . 19 . 08 . 08 . 08 . 09 

19 . . 14 . 19 . 11 . 17 . .  19 . 14 . 27 
9 
8 

59 
11 

75 . 28 . 26 . 57 . 52 . 11 . 20 . 09 . 08 . 08 
. 09 
19 . . 13 . 21 . 10 

. 20 

. 25 . 17 . 27 
9 
8 

55 
12 

Length head .............................. 
Depth body ................................ 

............................ Snout to dorsal 
Snout to ventral ........................... 
Depth caudal duncle .................... 
Idngth caudaf&duncle .................... 
Length snout .............................. 
Length maxillary .......................... ............................. Diameter e e 
1nterorbitz8 width ......................... 
Depth head . ................................ 
Length base of dorsal ..................... 
Haght dorsal ............................. 
Length base of anal ....................... 
Helght anal .............. ... .............. 
Length pectoral ........................... 
Length ventral ............................ ............................. Length caudal ............................... Dorsal rays 

................................. Anal rays 
&ales 1x1 lateral line ...................... 
Scalesabovelateralline .................. 

Length of body ..................... mm .. 
h head .............................. ............................... D",F h body 

............................ Snout to dorsal ........................... Snout to ventral .................... Depth caudal eduncle ................... Length ca~da?~eduncle 
.............................. Length snout 

.......................... Length maxillary 
.............................. Diameter eye ......................... Interorbital width 

................................ Depth head ..................... Length base of dorsal ............................. Height dorsal ........................ Length base of anal ................................ Height anal ......... ................. Length pectoral - ............................ Length ventral ............................. Length caudal 
Dorsal rays ............................... 
Anal rays ................................. 
Bcalesinlateralline ...................... 
Bcalesabovelateralline .................. 

8 anal 
rays . 

Speei- . 
men8 . 

68 
9 

66 
95 
11 
18 
23 
19 

.................... 
15 
7 
6 

25 
24 
32 

7anal 
rays . 

Sped- 
men8 . 

3 
70 
5 

. : 
1 
3 

18 
1 
3 

11 
1 

73 . 26 . 25 . 57 . 53 . 095 . 195 . 08 . 08 . 08 
. 09 
175 . . 135 . 20 . 095 . 18 

. 20 . 15 . 28 
9 
8 

53 
12 

75 
. 28 . 28 . 58 . 525 . 10 . 20 . 09 . 09 . 06 . 10 

19 . . 145 . 20. 
1 . 11 . 18 . 19 . 14 

. 28 
9 
8 

58 
13 

' . 27 
27 
58 
51 
10 
205 
08 
08 
08 
09 
19 
15 
20 
11 
19 
20 
15 
27 
10 
8 

59 
12 

9 anal 
rays . 

Sped- 
men8 . 

1 
.......... 
.......... 

2 
3 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 
1 

77 ' 78 

77 . 26 
. 28 . 56 . 52 . 10 . 17 . 08 . 08 
. 06 . 09 . 18 . 14 
. 19 . 11 . 17 . 19 . 14 
. 24 

9 
8 

59 
14 

79 
. 265 . 265 . 56 
. 51 . (95 
. 17 . 08 . 08 . 06 . 03 
18 . 

. 135 . 19 . 11 . 16 . 19 

. 14 . 25 
9 
8 

54 
12 

. 26 . 25 . 58 . 52 . 10 

. 18 . 08 . 08 . 08 . 03 
18 . 

. 16 . 19 . 11 . 165 . 18 . 14 . 27 
9 

. 2:' 

. 29 . 58 

. 52 

. 10 . 175 . 08 

. 08 

. 065 . 09 . 18 . 14 . 20 . 11 . 18 

. 19 . 15 

. 29 
9 
8 

53 
13 

. 27 . 26 . 58 . 51 

. 105 . 18 . 09 . 08 . 06 

. 10 
19 . . 14 . 185 . 11 . 18 . 18 . 14 . 27 

9 

94 . 25 . 26 . 57 
. 52 . 095 
. 175 
. 08 . 07 
. 055 . 08 
. 18 
. 14 . 18 . 11 . 16 . 18 
. 14 
. 25 

9 
8 

56 
13 

78 
. 255 
. 26 
. 57 
. 52 
. 10 
. 175 
. 085 . 075 
. 08 . 085 
. 18 . 14 . 20 
. 115 . 16 
. 17 . 13 . 26 

9 
8 

55 
13 

74 
. 26 
. 27 . 685 
. 52 . 10 . 17 . 08 . 08 . 06 . 08 . 18 
. 14 . 20 . 11 . 18 
. 19 . 14 
. 27 

9 
8 

56 
14 

73 . 26 
. 26 . 57 . 51 
. 10 . 18 
. 09 . 08 . 005 . 08 . 17 . 13.5 . 19 . 11 . 16 . 20 . 14 
. 25 

9 
8 

56 
14 

60 
27 
28 
58 
52 
11 
19 
08 
08 
07 
09 
19 
15 
20 
11 
19 
19 
14 
28 
9 
8 

56 
13 

79 . 26 . 27 
. 57 . 52 . 10 

. .  19 . 08 . 08 . 08 
. 09 
1 . . 135 . 20 

. 11 

. 10 . 19 

. 14 . 27 

8 
5! 51 
12 13 

88 
. 28 
. 28 
. 58 
. 53 
. 095 . 17 . 09 . 08 
. 06 . 09 
. 20 
. 14 
. 20 
. 10 
. 17 
. 17 . 15 
. 28 

9 
8 

55 
13 

76 
. 26 . 28 . 56 
. 50 . 11 . 17 . 08 . 08 
. 00 
.. 09 
. 19 . 15 . 19 . 12 . 17 . 17 
$14 . 27 

9 
8 

56 
13 

61 . 29 . 26 . 575 . 53 
. 10 . 175 . 08 
-08 . 07 . 08 . 19 . 145 . 21 
. 11 
. 19 . 21 . 15 . 28 

9 
8 

57 
13 

86 . 27 . 25 
. 57 . 52 
. 105 . 18 . 075 . 08 . 055 . 09 
.18 . 14 . 19 . 11 . 17 . 20 . 15 . 26 

9 
8 

5; 57 
13 12 
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Wheatjeld Fork. G m b b  River. Gal. 

Navarro River near Philo. Cal . 

. . .  Mariposa Creek. Nariposa. Cal 

70 . 27 . 24 . 57 . 51 . 12 . 20 . 085 . 08 . 06 
. 085 . 185 . 12 . 19 . 085 . 165 . 22 . 15 
. 238 

7 
57 
14 

65 . 275 . 23 . 57 . 53 . .  12 . 20 . 09 
. .  08 . 06 . 09 . 19 

. .  115 . 19 . 09 . 17 . 22 . 14 . 24 
8 
7 
55 
14 

Lengthofbody ..................... mm .. 
........................ Length head .. 

Depth body ................................ 
Snout t o  dorsal ............................ 

........................... Snout t o  ventral 
.................... Depth caudal peduncle 
................... Length caudal peduncle 

.............................. Length snout 

.. ...................... Lengthoibody mm .............................. Length head ................................ Depth body ............................ Snout t o  dorsal 
Snout t o  ventral ........................... .................... Depth caudal peduncle ................... Length caudal peduncle .............................. Length snout ........................ Length maxillary.. .............................. Dlsmeter eye ......................... Intarorbital width ................................ Depth head ..................... Length base of dorsal .............................. Height dorsal 
Length base of anal ....................... ................................ Height anal ........................... Length pectoral ............................ Length ventral ............................. Length candal 

.......... Dorsalrays ................ ... 
Am1 rays ................................. 

...................... Scalesinlateralline 
.................. Scaleaabovelateralline 

71 . 27 . 25 . 56 . 52 . 12 . 19 . 08 
. 0'5 . 055 

44 . . .  29 
25 
57 
52 
115 
20 
09 

Length of body ..................................................... .mm .. ............ Le h head ................................................ ... 7 ................................................................ Dep h body 
Snout to  dorsal ............................................................ 
Snout to ventral ........................................................... 
Depth caudal peduncle ...................................................... 
Length caudal peduncle ..................................................... 
Length snout .......................................................... .. 

.Length maxillary ............................................................ 
................................................................ Diameter e e 

.......................................................... lnterorbltay width 
Depth head .....................................................-.-......... 
Length base 01 dorsal ....................................................... 
Eelght dorsal ................................................................ ......................................................... Length base of anal ................................................................. Helght anal .................... ................................. Length pectoral ... .............................................................. Length ventral .............................................................. Length caudal ................................................................ Dorsal ray8 
Anal rays ................... ... ........................................... 
&ales in lateral line ............................ .... ......................... .................................................... Scales above lateral line 

.......................... Length maxillary 09 

I .............................. Diameter e e 06 
......................... ~nterorbitar width 08 

Depth head ................................. 19 
Length base of dorsal ..................... 125 
H e l g t  dona1 ............................. 20 

...................... Lengthbaseofanal 1 :09 
................................ Height anal 17 

Length pectoral .......................... ) . 19 . ........................... Length ventral , 14 
Length caudal ............................ j . 25 
Dorsal rays ............................... 8 
Anal rays ................................. 7 
Scales in lateral line ...................... 54 .................. Scales above lateral llne 14 
- 

' 7 3  . 27 . 27 . 56 . 52 
. .  12 . 20 . 085 . 08 . 06 . 09 . 185 . 13 . 19 . 09 . 16 . 22 . 14 . 24 

8 
7 
56 
13 

73 . 28 . 23 . 56 . 52 . 115 . 19 . 09 . 08 . 055 

61 . 26 . 235 . 66 . 50 
1 1  . 19 . 085 

76 . 28 . 27 . 56 . 51 . 11 . 21 . 09 . 08 . 06 . 09 . 19 . 115 . 17 . 09 . 15 . 18 . 125 . 23 
8 
8 
53 
14 

59 
28 
26 
68 
52 
11 
20 
08 
08 
06 
09 
19 
11 
18 
08 
16 
17 
12 
22 
8 
8 
68 
11 

73 . 26 
-25 . 57 . 51 . 11 . 20 . 08 . 08 . 055 . 09 . 18 . 12 . 18 . 095 . 16 . 19 . 13 . 24 

8 
8 
57 
13 

83 
'27 
25 
58 
50 
12 
22 . . .  09 
09 
055 
09 
20 
13 
17 
10 
17 
20 
16 
25 
8 
7 
54 
12 

iEJ I 

64 . 27 . 24 . 57 ... 52 . 105 . 19 . 09 . 08 . 055 . 09 . 18 . 12 
9 . 09 . 17 . 215 . 14 . 24 

8 
8 
69 
14 

65 . 28 . 26 . 59 . 53 . 12 . 19 . 09 . 09 . 08 . 085 . 19 . 12 . 185 
5 . 16 . 19 . 135 . 23 . 8 

8 
52 
12 

67 . 27 . 27 . 57 . 53 . 11 . 19 . 09 . 085 . 06 . 09 . 19 . .  12 . 18 . 11 . 15 . 17 . 13 . 23 
8 
8 
51 
13 

. 09 . 175 

-08 . 06 . 09 . 18 . 115 . 19 . 08 . .  17 . 22 . 15 . 24 
8 
7 
55 
15 

72 . 27 . 28 . 57 . 55 . 11 . 20 . 09 . 08 . 06 . 09 . 20 . 115 . 18 . 095 . 16 . 17 . 13 . 25 
8 
8 
56 
13 

79 . 28 . 23 . 58 . 53 . 11 . 25 . 09 . 08 . 06 . 09 . I9 . 12 . 16 . 12 . 15 . 21 . 16 . 28 
8 
7 

68 
14 

81 . 27 . 25 . 55 . 52 . 11 . 20 
. 085 
. 075 

74 . 27 . 25 . 57 . 52 . 105 . 17 . 09 

80 . 27 . 26 . 58 . 52 . 11 . 19 . 09 . 08 . 05.5 . 08 . 18 . 12 . 18 . 10 . 145 . 17 . 13 . .  23 
8 
8 
59 
12 

'77 . 27 . 26 . 58 . 51 . 12 . 19 . 086 . 08 . 00 . 09 . 18 . 12 . 19 . 095 . 18 . 21 . 16 . 26 
8 
8 
58 
13 

. 09 . 18 

. 76 . 27 . 25 . 58 . 52 . 11 . 18 . 09 

80 . 27 . 25 ' .  56 . 52 . 12 . 18 . 09 . 08 . 055 . 09 . 19 . 13 . 18 . 10 . 17 
. -20 . 15 . 24 

8 
8 
52 
12 

83 . 27 
-24 . 57 . 54 . 12 . 26 . 095 . 095 . 055 . 095 . 19 . 125 . 17 . . 09 . 16 . 20 . 15 . 25 

8 
7 

. 59 
12 

. 08 . 055 

.09 5. . . .  18 18 
12 : :i5 1 : 18 

76 . 26 . 22 . 565 
. 53 . 11 . 22 . 085 . 085 . 055 . 09 . 19 . 12 . 17 . 095 . 16 . 19 . 14 . 25 

8 
7 
66 
13 

. 05 . 096 . 18 

. 

70 
.26 
.24 . 55 
.51 . 11 
.23 . 08 . 08 . 06 
.09 
.I8 
.I25 
.18 . 10 . 17 
.22 
.17 
.26 

8 
7 
52 

. 14 

. 12 . 17 . 0% . 155 

. I8 . 13 . 23 
8 
8 
59 
15 

. 
. 125 . 12 .......... 17 
-10 -09 . . 15 I 15 . 

085 08 

. . 16 . 20 . 14 . 24 
8 
7 

65 
14 

. 15 . 22 . 14 . 215 
8 
7 
57 
15 

175 18 . 14 . 23 
8 
7 
59 
15 

. 14 . 22 
8 
7 
56 
16 
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19. Rutilus bicolor (Girard). 

Several specimens from the Klamath River, near its mouth, were lighter in color but differed in 
no other way from examples taken in the Shasta River, near Yreka and MontWe. 

Klamath River. 
20. Rhinichthys dulcis (Girard). 

Apparently rare. One specimen waa taken in the Willamette at Eugene and another near 
Corvallis. 

21. Rhinichthys evermanni, new species. 

This species is characterized by a narrow head, long snout, slender caudal peduncle, elongate fins, 
the anal being somewhat falcate, and by having 9 rays in the dorsal. From Rhinichthys dulcis (Girard) 
i t  may be distinguished by its slender caudal peduncle, elongate fib, more prominent snout, larger 
scales, and more numerous dorm1 rays. 

Head 3.8 in leng-th to base of caudal fin; depth 4.25;'eye 5.7 in head; snout 2.1; interorbital space 4; 
depth of caudal peduncle 3.25; dorsal rays 9; anal 7; scales in lateral line G l ;  above lateral line 12; between 
occiput and origin of dorsal 34. 

Deepest part of body at origin of ventrals, the width about 1.5 the depth. Head long, the snout 
obtusely pointed; eye located slightly posterior to middle of head; interorbital space convex. Mouth 
inferior, the snout projecting a distance equal to diameter of eye; lips very thick, the upper with a broad 

Fro. 4.-Rhinichthys evermanni, new species. Type. 

phrenum; maxillary with a barbel attached to its posterior edge, equal in length to diameter of pupil, 
the barbel inconspicuouson account of the broad, rather pendulous lip; width of mouth equal to width 
of space between the eyes. Gillrakers minute, 4 or 5 on fist  arch. Teeth 2-4, 4-2, long and slender, 
without grinding surface; the two posterior or upper teeth hooked, the others rather blunt. Peritoneum ' 

silvery; intestinal canal short, its length about equal to distance between snout and base of caudal. 
Lateral line slightly decurved near its origin, nearly straight throughout the remainder of its length. 
Origin of dorsal midway between pupil and baae of caudal; free edge of fin slightly concave; when 

depressed the tips of first dorsal rays fall a little short of the last. Origin of anal below last ray of dorsal; 
when depressed the first rays fall considerably beyond tips of the last ones; in some individuals the first 
r a p  are more elongate, the free edge of the fin being deeply concave. Ventrals reaching base of third 
a d  ray. Dorsal and ventrals located a little farther posteriorly than is usual in R. dulcis. Pectoralu 
and ventrals sharply rounded. Caudal deeply notched, the lobes pointed. 

Color in alcohol brownish, very finely stippled with black especially on edges of scales; an indefi- 
nite dark band extending from near tip of snout to eye; a similar indistinct band along side of body. 
Young examples have a conspicuous dark band about aa wide as pupil extending forward from eye, and 
a somewhat broader, less prominent band running backward from opercle, broadening on posterior end 
of caudal peduncle, contracting on base of caudal, where it ends in a small, distinct spot. 

Type no. 61572, U. S. National Museum, from South Umpqua River, Roseburg, Oreg. Length 107 
mm. Collected by Frank Cramer and K. Otaki. Cotype no. 9864, Stanford University. Specimem 

-were taken only in the type locality. 
In  his field notes Mr. Cramer mentions that the species was taken in shallow, rapid water, the river 

being high and muddy at the time. Other collectors have not succeeded in finding it. 
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Of 107 specimens of R. dulcis from localities in the Columbia basin, a11 have 8 rays in the dorsal, 
except two which have 9. The number of scales in the lateral line varies from.about 65 to 75. Meas- 
urements of R. ez~ennanni and also of R. dulcis are appended.. 

Named for Dr. Barton Warren Evermann. 
No form closely related to this species i~l known. 

MEASUREMENTS OF RHINICHTHYB DULCIS FROM Ross FORK, POCATELLO, IDAHO. 
- 
Length of body.. ................................................... mm.. 85 . S B  90 63 60 
Length head.. ........................ .. .................................. .25 .26 .25 .25 .25 ..... ........................ ...................... Snout to dorsal.. .:. .:. .53 .54 .54 .56 .53 ......................................................... snout to ventral.. .48 .48 .50 .51 .a . 
Depth caudal peduncle.. ......... ... ..................................... .12 .10 .12 .12 .12 
Length snout.. ...................... .... ................................. .ll .ll .ll .10 .10 

.................. Height anal.. ......................................... :. .I65 .17 .15 .16 .17 
Length pector al... ........................................................ .10 .20 .20 .19 .21 

22. Agosia nubila (Girard). 

Examples of this species from the Yaquina, Siuslaw, and Coquille rivers appear to agree in having 
the barbels very small-or frequently absent from one or both sides, while those from the Umpqua and 
Willamette have them always present and well developed. In  large males the pectoral fins are often 
very long, while small tubercles are present on the head and upper parts of body. 

The species was not found in the stream south of the Coquille. 
Willamette, Nestucca, Yaquina, Alsea, Siuslaw, Umpqua., Coos, and Coquille rivera. 



23. Agosia klamathensis Evermann & Meek. 

in lateral series' 

The above name is here retained for the Agosia of the Klamath basin. although this form is 
scarcely to be distinguished from the Agosia nubila carringtoni a of the upper Columbia. 

Klamath River. 

49 ................................. 
60. ................... .. 
61 ................................. 
62. 
63. ..................... 
64. ..................... 
65. ..................... 
66. ..................... 
57. 

24. Agosia falcata Eigenmann & Eigenmann. 

Spec+ 
mens. 

1 

........................................... 
1 
1 
1 
1 

...................................................... 

Scales in lateral line. 

C10 ............................................ 
61. ........................... ... 
62. ........................................... 
63.. ...................................................... 
64 ........................................................ 
65 ............................................ 
BB ............................................ 
67. ........................................... 
68. ........................................... 

Specimens of this species were collected in the Willamette basin. None was found in the coast- 
wise streams of Oregon. 

a Gilbert & Evermann, Investigations Columbia River Basin, Bulletin U. S. Fish Commission, vol. x ~ v ,  1894, p. 191-193. 
Evermann & Meek, Salmon Investigations Columbia River Basin in 1896, ibid., vol. xvrx, 1897, p. 74. 4 Gilbert, Fishes of 
the Klamath Basin, i bid., vol. xv~r,  1897, p. 9. Snyder, Relationships of Fish Fauna of Lakes of Southeastern Oregon, 
Bulletin Bureau of Fisheries, vol. xxvr~, 1907, p. 98. 

S p e d  
mens. 

2 
2 

3 

........... 

........... 

68 ...................... 1 
69 ...................... I 
60 ......................I 

Klamath 
River near 

mouth' 
- -  
Spedmen;. 

............. 

................................. 

................................. 

................................. 

................................... 

61 
62. 
63 
64. ................ .. 

Speci- 
mens. 

1 
3 
5 
5 
3 
1 

...................... 

...................... 

67. ................. 
68. ....... .................... 69.. .....,.... .:. 
70. ...................................................... 

....................................................... 
...................................................... 
....................................................... 

69. ...................... ... .................. 2 
70. .................... .. .................... 1 
71 ............................................ 1 
72. 

I 

65 ....................................................... 

Pickayune Lost 
Lnke, , River near 

TrWty /K lama th  
River. Falls. 

Specimens. Specimens. 
........................ 

..................................... 
........................ 
......................... 

1 1  ............ 
............ 2 1 

1 ; ............ 
1 ............ 
3 I 1 

S$t," 
near 

Montague. 

Specimens. 

73. ........................................... 
74. ........................................... 
75. ........................................... 
76.. . ............................ 
77 ................................. 
78. ............................... 
79. ............................... 
80. ............................... 
................................ 

3 

............ 3 
1 

SpecG 
mena. 

........ 1.. 
2 
2 
5 
4 
4 
6 

1 
2 
1 
1 

Shasta 
River 
near 

Yreka 

Specimens. 

................ 
1 

........................ 
1 

6 
4 
2 
6 
7 
2 
1 
1 

1 2 
1 1 

\ 2 
I 2 
1 3 

2 ! ............ 
2 i 2 
3 .  .. 3 
5 '  3 

1 
1 
2 
1 
2 
1 

8 
9 
5 
2 
4 
4 
4 
1 

Speri- 
mens. 

...................... 

...................... 

...................... 

...................... 

1 .... 
2 1:::::::: 

Sped- 
mens. 

2 
2 
1 
1 
1 

...................... 

......... .: 

2 
1 

2 
5 
3 
4 
6 
5 
1 
3 

' 2 
2 
1 

........... 
1 

1 
1 

............ 
........................ .................................... .................................... .................................... .................................... 

Sped- 
mens. 

.................................................................. 

.................................................................. 
....................... 
....................................................... 

................................. 

.................................. 
...................... 

................................. 
...................... 

........... 

........... ........... 

........... 
2 

........... 
1 
1 

3 
4 

........... 
5 

........... 
5 
t i  
2 
3 
2 
1 
3 ........... 

Speci- 
mens. 

1 

2 

Speci- 
mens. 

................................ 
1 
1 
5 
(i 
4 



FISHES OF OREGON AND NORTHERN CALIFORNIA. 181 

25. Hybopeie crameri, new species. 

Thin species, which is apparently very different from any other in the genus, is distinguished by 
having the teeth in 2 rows, the grinding surface being at the same time well developed, and in possessing 
a markedly deep and compressed body with a relatively slender caudal peduncle. I t  is the only speciesa 
known to occur west of the Rocky Mountains. I t  has been found in the Willamette and Umpqua rivers. 

Head 4 in length, depth 3.4, depth of caudal peduncle 2.5 in head, dorsal 8, anal 7, scales in lateral 
line 37, above lateral line 7, between occiput and dorsal 16. 

Body notably deep and compressed, the caudal peduncle slender; width of body contained 2.5 
times in the depth. Dorsal contour evenly curved and gradually rising from occiput to origin of dorsal, 
from which point it rapidly falls along base of fin, then curves more evenly and gently to base of caudal; 
profile concave over eye, th_e snout blunt; ventral outline e,venly rounded from throat to end of anal 
base. Eye round, located in anterior half of head; interorbital space convex, its width contained 2.5 
times in head; mouth oblique; jaws equal; premaxillary protractile, its length equal to diameter of 
orbit, reaching posteriorly to or slightly beyond edge of orbit; a minute barbel on the lower posterior 
edge. Pseudobranchis present; gillrakers very short and blunt, some of them mere knobs, 5 on 

. L 

F1o..5.-Hybopsia crameri, new species. Type. 

first arch. Teeth rather slender, in 2 rows; 4 in the major row, slightly hooked and with a narrow 
grinding surface; 1 in the minor row. Alimentary canal short, coiled like the letter S. Peritoneum 
silvery, sparsely stippled with black in the dorsal region. 

Scales large and regular. Lateral line complete, decurved on 3 scales near its origin, then running 
nearly straight alongside of body to base of caudal. 

Origin of dorsal fin midway between anterior edge of orbit and base of caudal; longest ray con- 
tained about 4.25 in the length. Origin of anal below base of last dorsal ray; height of fin contained 

a Giinther described a species of Hybopaia (Ceratichthya cumingii Giinther, Catalogue ashes of British Museum, rol. 
vn, p. 177), the types of which are said to  be from California. Besldes mlnor differences I t  is unlike H. crameri in having 
10 dorsal and 9 anal rays, flner scales,and deeper body. The foUowhg description of Dr. Giinther's types was made by 
Mr. Edwin Chapin Starks whlle studylng in the British Museum: 

2 specimens, 2.75 and 2.5 in. long. 
Head 4-4.1 in length; depth 4.75; depth of caudal peduncle 2.5 in head; dorsal rays 10; anal 10; scales in lateral llne 

44 (tubes 42); above lateral line 6.5; between occiput and dorsal 20-22. 
Body rather elongate, the caudal peduncle comparatively deep. Posterlor edge of eye in mlddle of head; width of inter- 

orbltal space contained 3 times In head; mouth obllque; jaws equal; premaxlllary protractile, its length a little greater 
than diameter of orbit, reaching posteriorly to  or slightly beyond edge of orblt. 

Scales small; lateral line complete, decurved on 4 or 5 scales near its origin, then wavy or irregular along side of body 
to  base of caudal. 

Origin of dorsal 5n midway between anterior edge of orblt and base of caudal; the longest ray contained about 5.33 times 
in the length. Orlgin of anal a little behind base of last dorsal ray; helght of fin 6 in the length. Pectorals a little longer 
than ventrals, 5 In the length. Caudal deeply forked, 4.25 In the length. 

A falrly conspicuous dark band extending along the side posteriorly to  base of caudal; upper parts of body uniform 
llght dusky; a narrow, median, dusky band extending from occiput to dorsal fin. 
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5.3 in the length . Ventrals inserted directly below or slightly anterior to origin of dorsal. their tips 
when depressed extending to base of second anal ray . Pectorals a little longer than ventrals . 4.5 in the 
length . Caudal deeply forked. 4 in the length . 

According to Mr . Cramer's notes the color in life is pale olive overlaid with silver; a fairly con- 
spicuous silver band extending along the side to base of caudal; upper parts of body speckled with 
black. the specks grouped here and there in clusters; scales on dorsal half of body narrowly edged 
with dusky; top of head dark. a narrow. median dusky band extending from occiput to dorsal fin . In 
spirits the color changes to light brown. the silver partly disappears. and an inconspicuous dusky band 
is seen along the side. most evident posteriorly . 

This description. except the life color. is of the type. no . 61574. U . S . National Museum. a specimen 
65 mm . long from the Willamette River at Oregon City. Oreg., Messrs . Frank Cramer and I( . Otaki. 
collectors . Cotype no . 9863. Stanford University . Named for its discoverer. Mr . Frank Cramer . 

The barbel is sometimes absent from one or both sides . Among 35 specimens from "The Lakes. " 
near Albany. Oreg., 3 are without barbels . There is also some individual variation in the color. the 
small spots on the sides sometimes forming in longitudinal lines . ~ e s i d e s  the specks which are massed 
together to form rather distinct spots there are isolated ones of large size occurring most frequently 
below the lateral line . The appended table shows some variations of a local character. the anal fin 
being lower and the caudal shorter in the specimens from the Willamette basin . Short fin rays are 
not characteristic of individuals from the Willamette. howeverias in 10 specimens from "The Lakes" 
the anal averages 0.2 and the caudal 0.3 of the length . 

Willamette and Umpqua basins . 

Willamette River. Oregon City . 

Elk Creek near drain . 

Lengthofbody ........................ : ...... mm .. 
Length head ......................................... 
Depth bod ............................ .. ...... .... 
~ e p t h  cauJa1 eduncle ............................... 
Length caudafpeduncle .............................. 
Length snout ........................................ 
Diameter eye ......................................... 
Interorbital width ................................... 
Snout to dorsal ...................................... 
Snout to ventral ..................................... 
Length base of dorsal ................................ 
Length base of anal .................................. 
Height dorsal ........................................ 
Height anal .......................................... 
Length pectoral ...................................... 
Length ventral ....................................... 
Length caudal ........................................ 
Dorsal rays ....................................... 
Anal rays ......................................... 
a l e s  l e a l  i n  .................................... 
Scales above lateral line ............................. 

55 . 25 . 31 . 09 . 23 . 07 . 07 . 09 . 54 . 48 . 15 . 10 . 22 . 19 . 19 . 18 . 25 
8 8 8 8 8  

38 

38 
24 . 25 
09 
25 
07 
08 
09 
55 
48 
15 
10 
23 
20 
19 
18 
25 
8 
7 

36 
6 

55 . 25 . 28 
. 09 . 24 . 07 . 065 . 09 . 55 . 51 . 15 
. 10 . 21 . 17 . 17 . 16 . 24 

36 

39 . 24 . 25 . 09 . 25 . 065 . 075 . 095 . 54 . 48 . 15 . 10 . 22 . 17 . 15 . 16 . 24 
8 
7 

6 

.. ............................... Length of body .mm 
Length head ................................... 
Depth bod ................................... .. 
~ e ~ t h  caul& peduncle ............................... 
Length caudal peduncle .............................. 
Length snout ............ .. ................ 
Diameter e e ...................................... 
1ntemrbitaT ~ i d t h  ................................ 
Snout to dorsal .............................. .....,. 

56 . 25 . 32 . 09 . 22 . 065 . 07 . 09 . 56 
. 52 . 16 . 10 . 21 . 17 . 18 . 16 . 22 

36 

6 6  

43 . 25 . 27 . 085 . 26 . 075 . 08 . 085 . 55 

44 
26 . . . .  27 
09 
24 
08 
08 
09 . 56 

2 1 . . . 27 27 . 08 1 . 09 . 23 . 23 . 07 I . 07 . 075 . 07 . 085 / . 08 . 56 . 56 

53 . 26 . 29 . 09 . 23 . 065 . 065 . 09 . 55 . 52 . 14 . 10 . 20 . 17 . 17 . 16 . 25 

i B l l 7 7 7 7 7  
37 

52 . 26 . 31 . 09 . 24 . 075 . 07 . 095 . 55 . 51 . 16 . 10 . 23 . 17 . 18 . 16 . 23 

41 . 24 . 28 . 09 . 23 . 06 . 07 . 09 . 54 . 48 . 14 . .  10 . 21 . 16 . 16 . 15 . 24 

46 . 26 . 27 . 08 . 23 . 08 . 08 . 09 . 56 

. 2i6 . 28 . 085 
-23 . 075 . 075 . 09 . 57 

44 . 25 . 28 . 09 . 25 . (B . 08 . 08 . 56 

52 . . 26 . 29 . 09 . 22 . 065 . 07 . 08 . 57 . 51 . 14 . 10 . 19 . 17 . 17 . 15 . 23 

44 . 24 . 30 . 10 . 25 . 07 . 075 . 09 . 54 . 49 . 15 . 10 . 22 . 19 . 18 . 16 . 25 
8 

. 54 . . 10 . 23 . 18 . 19 
1 7  . 29 

8 

..................................... Snout to ventral 
Length base of d o m i  ........ .... . . . . . . .  
Length base of anal .................................. 
Helght dorsal ........................................ 
Height anal .......................................... 
Length pectoral ...................................... 
Length ventral ..................................... 
Length caudal ........................................ 
Dorsalrays ......................................... 
Anal rays ........................................... 
Scaleslatera11ine .................................... 
Scales above lateral line ............................. - 

. 38 3: 1 36 
6 6 

42 . 25 . 27 . 09 . 24 . 08 . 075 . 09 
. .  56 . 50 . . 11 . 22 

. 20 . 20 . 18 . 29 
8 
7 

JB 

51 

12 
23 
20 
20 
I5 
30 
8 
7 

36 
6 

. 52 . . 10 . 22 . 21 . 21 
1 8  
-31  

8 

fI 
6 1 6 

43 . 26 . 27 . 09 . 24 . 075 . 07 . 08 . 56 

46 . 26 . 28 . 09 . 21 . 075 . 075 . 09 . 56 . 52 . 165 . 12 . 23 
-21 . 20 . 17 . 30 

8 

. 52 . . 11 . 23 . 19 . 20 . 18 . 29 
8 
7 

37 

6 1 6 

. 52 . . 12 . 11 . 11 
. 54 . . 12 
-22 . 2!2 . 21 
1 8  . 30 

8 
7 

37 
6 

. 23 . 21 . 20 . 18 . 30 
8 
7 
88 

7 
35 
1 6 1 6 

. 23 1 . 23 1 . 18 ! . 21 . 19 . 19 . 17 I 1 6  . 30 . 31 
8 1  8 

3;' 2 
7 

1 I 



. . 
26. Coregonus williameoni Girard. 

Wilamette River. 
27. Oncorhynchus keta (Walbaum). 

Occurs in all except the smallest streams between the Sacramento and Columbia rivers. The young 
of this salmon were apparently more abundant than those of any other. 

--.. 28. Oncorhynchus tschawytscha (Walbaum). 
, " 

To be found in the larger streams. Commonly reported to be growing less abundant. 
Eel, Mad, Klamath, Rogue, Coquille, and Nehalem rivers. 

I - 20. Oncorhynchus kisutch (Walbaum). 
. . 

Said to be commonly found in the larger streams. Specimens were taken in Takenitch Creek, 
Butte Creek at  Eagle Point, Oregon, and in Redwood Creek, near Orick, Cal. 

30. Salmo clarkii Richardson. 

The trout observed by the writer in the coastal streams of Oregon and northern California: are here 
referred to 2 species. From the Nehalem River southward to Redwood Creek in California a fine-scaled - 

: - form was frequently taken, while from the Russian River northward, at  least to the Tillamook, a large- 
scded.form waa found to be abundant. The former, generally characterized by having M-m 

.._" . 
, *sin. the. l a t e r a l . ~ ~ ~ a , - u ~ ~ l a l l y  a red blotch on the. inner sdcof-.the-low-er-.jaw, and .__ teeth --- on .the 

hyoid, are identified as S. c_la~kii. The latter, with from 110 to 145 scales, .the lower jaw white a n d t h e  
hyoid without teeth, are called S. idem. I t  is but fair to state that specimens which could hardly 
be referred to either species were sometimes taken in the streams north of Redwood Creek. For instance, 
in Hunters Creek, a tributary of the Klamath, specimens were collected -in .mebich_the .hypid teeth 

s e r e  often absent and-the-throat &arnot,  without in any way coinciding ~ i t h  the nuiber-of 
scales which varied from 120 to 150. The same conditions were found among specimens from the 

=u%e and other streams. In  Nehalem River examples of typical S. elarkii were found. The throat 
waa red, the scales numbered from 145 to 178, and the hyoid teeth were generally present. 

No s~ecimens of the form known aa the steelhead. S. rivularis, were examined. 
Troui are abundant in all the coastal streams, fa& swarming in those that have not been fished 

to excess. Their quality is unsurpawed, living aa they do in clear, cool water, well supplied with food. 

31. Salmo irideus Gibbons. 

The trout found in the coastwise streams as far north aa Redwood Creek are identified with this 
form. North of Redwood Creek examples brighter in color though apparently belonging to this form 
were frequently seen, together with others which could not be distinguished from the preceding species. 

Trout were seen in every coaatwbe stream examined. 

32. Columbia transmontana Eigenmann & Eigenmann. 

Not found in the coastwiee streams south of th'e .Columbia. 
Willamette River. 

33. Gasterosteus cataphractus (Pallas). 

A close scrutiny of about 2,000 specimens of this species a from the streams between the Sacramento 
and Columbia rivers appears to emphasize the seeming impossibility of recognizing within the group 
aubspecies which may be defined by characters coordinate with geographical areas. The fully plated 
forms are apt to occur most often in or near salt water, while the less protected ones are usually-found 
farther up the streams. 

a For a discussion of the variations ot the species see Jordan & Gllbert, Fishes of Bering Sea, in Report Fur-Seal Inves- 
tigations 1896-1897, part 3, p. 443; also Rutter, Notes on freshwater flshes PacUc slope North Amerlca, Proceedings CaLUornla 
Academy ot Science, 2d ser., vol. VI, p. 245. 
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Locality. 

34. Hpterocarpue traski Gibbons. 

Not known from the streams north of the Russian River. 
Russian and Napa rivers. 

Bpecimens with- 

Conn Creek.. .................................... 
Napa River, Rutherford.. ....................... 
Napa River, CaUstoga.. .......................... 

.......................... Dry Creek. Healdsburf 
Russian River, near ealdsburg.. .............. 
Russian River, UMah.. ......................... . Roberts Creek Uldah.. .................... .... 

................ Wheatfleld ~ & k ,  Qualala River 
Junction Wheatfield Fork and Cualala River.. . 

36. Cottus asper Richardson. 

4 t o  6 
plates. 

I ~ - -  

.............................................. .............................................. 

............................................. 
............................ 

200 
25 

165 
1 
80 
70 
8 
20 

The extent of the prickly investment of the body is subject to considerable variation in this spedes. 
This variation often appears between specimens from different streams, but it is also common among 
individuk~a from the same stream. Usually the entire body, except the breast, abdomen, and caudal 
peduncle, is closely covered with rather coarse prickles. Often' this armed area is reduced to a spot 
no larger than the pectoral fin, while occasionally it is much smaller. No entirely smooth examples 
have been seen. In rare instances a loss of the palatine teeth accompanies a great reduction of the 
prickly area. Two preopercular spines are always present. A third very small one sometimes appears 
below them. 

The species is commonly found in the lower courses of the streams, often being abundant in brackish 
or even salt water. It frequents deep, quiet pools, apparently being partial to a muddy bottom. 

Specimens were collected in nearly every river basin between the Columbia and Sacramento. 

7 or 8 
plates. 

I I -  

I---' 
2 

Junction North Fork and Qualala River .................................................... .......................... 

................ 
4 ........ ............................................................................. 

33 

.................................................................. ........................................................................ 

........................................................................ 

.;. 
1 

.......................... .......................... 

..-................................................................ ..............................................!......... 

................................................................... 

....................................................... 

......................................................... 

0 or 10 
plates. 

/. ......... 
.................... 1 '. 

:. ......... /. :........ 
.!.. ........ 

........ . ...... .:. .\. .. ........ I.. 
.................... 

.......................................................... 

........................ 

16 

.: ....... 
: ..... .!. 

............................:................................................... 
: 

......................................................................... 
:. .............................................................................. 

......... 
8 ............................................................... 

..................... Garcia Rlver near mouth.. 1 
Garcia ~ l v e r :  5 miles from mouth. 
Garcia River, 10 miles from mouth. ............. 1 
Alder Creek.. ................................................................................ 
N a v a m  Rlver, 4 miles above moutli ........... -1.. .. ;. ..................... Navarro Rlver, near Phllo.. I 
Navarro Rlver, near Boonville.. .............. ..( 1 

.................................... 
...................................... 

1 
1 .......... 
6 

.................................... 
.......... ............................................. ........................................ 

............................................. 

............................................ 
.:. 

........................ 
1 

1 

Alblon River, near Comptche ..................................... 
Big River, 7 miles above mouth.. ................ 
South Fork of Blg River.. 
Noyo River .... : .................. :.. .......... 
Ten Mile Rlver.. ................................ ........................................... Maple Creek.. 
Usal Creek. .......................................... 
Mattole Rlver Whlte Thorn ................. ... 
Mattole ~ l v e r :  Petrolla 
Bear River, Capetown.. ......... .. ...................... 

........... Van Duzen Creek ........ 
South Fork Eel River, bfyers.. 

......................................................................... Elk River. 
Mad Rlver, near mouth.. 
Redwood Creek, near mouth.. 
Klamath River, near mouth.. ........................... 
Smith Rlver, near mouth 
Coqullle Rlver, near mouth. 
Deer Creek. Roseburg.. ......................... 
North Umpqua. Wlnchester.. ........ .. ......... 

.................. Takenitch Creek, near mouth.. 
Nehalem River, near mouth.. 
McKenzie Rlver, near Eugene.. ................. 
The Lakes, Albany.. ............................ 

10 to 12 

tf,","& 
unprO- 

gg: 
followed 
by a low 

;. :. ... 
4 
9 

;. 
. 2 

............................................. 
3 
1 

65 

26 
16 

1 

.......... 
4 .......... 

U) 

.................................................................. 

28 

................. .................................................................. 
.......... 
.........._........ 

15 to 17 
plates, 
then an 

't",r! 
S 

folrowed 
by a low 

,.. 

keel. I keel. 

....................................... 

........... 45 / ......... .................... 95 1. 
38 !. I $ I :: ........ 1 .......... ........ I ...._.._.. 

I 

80 
9 

35 .............................. 
55 

150 

:y4 speck- 
mens 
4 t 0 6  

F U I I ~  
plated; 

.................... .................... .................... 

.................... i @ 

.................... 

ZsZ; 

1 I 7  
126 .......... 11. ........ 
100 .................... .......... 13 .......... 23 

.......... 16 
3 .......... I i 

21 ... .:. .... 
22 .......... 

83 .................... 
.. .:. 6 2 .......... 37 

5 .......... 
7 .......:.. 

7 54 16 

12 .................... .................... 15 
3 .................... 
/. .......... 

p$rz,"r posterior 

vey. / P%f sma 1 
keel 104. lkeel 'gh' 
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FIN CHARACTERS AND EXTENT OF PRICKLY INVESTMENT OF 139 SPECIMENS OF Cornus ASPER. 
- - - 

h d t Y .  

Lake Washington, 
Wash. 

ColumbiaRiver,Astoria. 
The Lakes. Oregon City. 
Neetucca River.. ............ 

............ Takenltch River 
Coqfllle River .............. 
Flores Creek.. .............. 
Rogue River, near 

mouth. 

Bmlth.Rlver ............ 
MadRlver .............. 
Redwood Creek.. ....... 
Eel River.. ................. 
QarciaRiver ................ 
NavarroRlver .......... 
QualalaRlver ........... 
Pa rMiUCreek,Marine 

g u n t y ,  ~ a l .  

36. C o t t w  gulosue (Girard). 

Cottua gulosz~s has been confused by recent authors with Cottus asper Richardson, the name gulosus 
having been applied to examples of C. asper from the Sacramento and neighboring stream which were 
erroneously supposed to differ from representatives of the same form from the Columbia. Cottua gulosus 
or Cottopsis guloswr described by Girard a is a species differing from C. asper, notably in having a much 
shorter anal fin. I t  now appears that the species C. gulosus extends northward at least to the Columbia 
and includes the form known as Cottus perpbms, specimens of which do not differ from examples of 
C. gulosus from the Sacramento. In the Klamath basin C. gulosus is represented by Cottus klamu- 
then.&+, which seems to be a slightly distinct form, or at  least should be so considered until certain char- 

. acters which now appear to be distinctive are shown to be unreliable. C. gulosus is also closely related 
to Cottua punctulatus and Cottus beldingi. A careful examination of the relationships of these forms 
will no doubt be fruitful. 

C. gulosus occurs in most of the coastwise streams between the Sacramento and Columbia rivers, 
with possibly the single exception of the Klamath. I t  is usually to be found in the upper courses of the 
rivers, although it is not uncommonly associated with C. asper and C. aleuticus farther downstream. 

In  C. gulosus the preopercle is always armed with one strong spine which is curved or pointed 
upward, the size of the spine, its curvature, and the angle of inclination varying somewhat in different 
individuals. I t  is often nearly cylindrical in shape, while again it may be rather broad and flat, 
possibly inclining toward the cylindrical form in southern examples, and being more often flat in the 
northern ones. There is also present a second comparatively weak spine which varies considerably 
in size, being sometimes reduced to a mere prominence or in rare instances disappearing entirely. 
Occasionally a third spine appears below the others. The palatine bones are usually without teeth, 
although in some cases a small patchof minute teeth may be seen. The presence or absence of teeth 

a Cottopsis gu1osus Girard, Proceedings Academy Natural Sciences, Philadelphia, vol. ~I I ,  1854, p. 129. 

Extent of prickly invest- 
ment of skin. 

Entireupperpartaexcept 
caudal peduncle. 
DO. 
DO. 

Entire upper parts except 
caudal peduncle: area of- 
ten reduced to size of pec- 
toral fln. 

DO. 
Do. 

Area, size of pectoral or 
somewhat larger. 

Entire upperpart6,except 
caudal duncle, often re- 
duced g a m  no larger 
than pectoral. 

Do. 
Do. 

Area size of pectoral. 
Do. 

Entire upper parts except 
caudal peduncle. 

Do. 
Do. 

Entlreupperparts,except 
caudal peduncle, oftan re- 
ducad to a m  haif the alee 
of pectoral. 
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1 
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B P  
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15 

5 
9 

10 

16 
8 
12 

8 

3 
1 6  

3 
4 
6 

0 
8 
8 

Number 

d i d d o '  

8 

1 

1 

8 
3 
1 

2 

1 
6 
2 

4 

7 
6 
8 

.... 
............ 

............ ............ ............ 

............ 

........ ............ ............ 
............ 

............. 
I 

of specimens with- 

. 

........ 
1 

... 1 

........ 
1 

,,, 

0 g p 0 2 < ~ w a  
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1 
................ 

................ 

2 

1 

7 

5 
10 
6 

3 
6 
6 
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3 
1 
2 
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2 

2 
3 

g , g c g  
g  g  e g  
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4 
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1 
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.... 
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6 
4 
9 

12 

3 
6 
6 

9 
7 
6 

6 

2 
1 5  

4 
2 
1 

5 
. 5 
1 

1 

6 
3 

4 
1 
6 

1 

........ ........ 
2 
1 

........ 
............ 

.... 

........ 

.... 
1 

.... 

............ 

........ .... 
........ ........ ............ 

1 

2 .... 
1 

2 
2 

3 

2 
2 

2 

5 
.................... 

9 

11 
4 
6 

6 

4 
4 
2 
3 
3 

8 
7 
9 

6 

2 

........ 

5 
2 
3 

2 

........ ........ 
1 ........ 
1 

........ 
1 

.... 

.... 
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.... 
3 
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......... 
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appears to bear no relation to the armature of the preopercle or to the condition and extent of the 
prickly investment of the skin. The skin is commonly smooth. A restrictad axillary area of fine 
prickles is often present, being in some examples prolonged posteriorly to the origin of the anal. The 
lateral line is incomplete, ending at some point below the base of the soft dorsal. Rare exceptions have 
the lateral line complete or nearly so. The dorsal fins are generally joined by a membrane which 
extends about halfway up the first articulated ray. The width of the connecting membrane varies 
greatly and specimens are frequently met with in which it scarcely rises above the base of the first ray. 
The upper pectoral rays are occasionally branched. The color varies considerably, although some 
modification of the same general pattern is always preserved. Other slightly variable features, as the 
shape of body, the length of fins, number of rays, etc., are indicated in the appended tables. The 
variations here described are not greater than are commonly found among individuals of a widely 
distributed species, and while extremes of variation in certain characters may be seen among specimens 
of one locality, they are perhaps more often exhibited by examples from different basins. 

~olumbia River baein. 

Locality. 

Holmans Creek, Oregon.. ................... 

Number of rays 
In pectoral- 

Number ot rays 
in anal- 

13. 

............ ........ 

.... 

........ 
1 

7 
3 

........ 

........ 
2 
3 

glaskanlne River, 
Olney, Oreg. 

Skookumchuck 
Creek. Chehalis. 

Waah. 

Lengthofbody ..................... mm.. 60 50 57 69 74 71 69 66 71 74 72 
Len h head.. ........................ .335 3 4  .33 .33 .34 .34 .32 .33 .33 ' .32 / 3 2  .34 .33 
~ e ~ $  bodB.. ......................... .245 .26 .25 .235 .23 .24 .23 .23 .26 .22 .22 .30 .26 
Depth cau a1 peduncle.. ................. .10 .10 .09 .095 .09 .09 .09 .085 .I05 .09 .085 .10 .10 ................ Length caudal peduncle.. . 1  .14 .13 .13 .12 .13 .13 .13 .13 .12 .I25 .12 .13 
Length snout.. ........................... .095 .10 .10 .10 1 0  .10 . l o  .10 .10 -10 . lo  .I05 .10 
Length maxillary.. ....................... 
Diameter eye.. ...................... .... . 
Intarorbita width ........................ 
Depth head.. ............................. 
Snout to dorsal.. ......................... 
Snout to  anal.. ........................... 
Length base of spinous dorsal.. .......... 
Length base of soft dorsal. ............... 
LeWh base of anal.. .................... 
Height spinous dorsal 
Height soft dorsal.. ...................... 
Height anal .......................... 
Length pectoral.. ........................ 
Lengthventral ........................... 
Length caudal.. .......................... 

Holman Creek. 
Ilwaco, Wash. 

16. 

3 
........ 
........ 

4 
........ 
........ ........ ............ 
........ 

",ynk;:,Of 
Boreal- 

Number of rays 
in dorsal- 

14. 

4 
3 

14 
4 
5 
7 
3 
5 
7 
8 
7 

21 
.1 
1 
5 
4 
1 
2 
3 

6. 

Klaskanine River. Oregon ................ I 
McKenzie River, Oregon ...................... 
Nehalem River, Oregon ................. A... 
TUlamook River, Oregon.. ...................... 
SiletzRiver,Oreon .......................... 
~ e e r ~ r e e k , ~ o s e % u r g , ~ r e g  ............. I.... 
ELkCreak,Drain,Oreg .................. ' .... 
CowCreek,Oregon ...................... '... 
CoquilleRiver.Oregon .................. 1 .... 
Ro eRiver,OrantsPass,Oreg ........ I .... 
~ u = c r e e k , ~ r e g o n  ..................... '... 
Bear Creek. Ashland. Oreg. ............. 1 .... 
Noyo River, California.. ................ I .... 
South Fork Big River, California ........ 1 .... 
Warm Spri s Creek. California. ................ P ............ I Knights Vale Creek, California 
Na a River alifornia.. ............. ...I. ... 
blc8loud ~ i k e r .  ~ a i r d .  ~ a l . .  ............ -1. .  .; 
Berryessa Creek, Callfomia ...... ..... ..I . . .  
B t n a  Springs Creek, California. ......... I - - - -  

12. 

............ ............ ................ 

............ ........ 

................ ............ 

............ 

16. 

.... .... ........ 

.... ........ ............ ........ ........ 
2 .... 

.... ........ 
1 

........ ........ ........ 
.... ........ :... .... 

14. 

3 
2 

1 
3 

1 3  

4 
3 
7 
7 

15. 

6 
12 
4 

10 
6 
2 

3 

5 
3 
1 
3 
4 

4 
9 

17 
5 

1 

16. 

2 
3 

13. 

1 

2 

15. 

5 
10 
8 

14 
13 
2 
5 
6 

1 
3 

17. 

.... .... 

7. 

1 ........ 
1 .... 
2 

.... 
1 ..... 
1 
2 

..... 
1 
7 
1 

3 
3 .... 

................ ............ 

1 

........ 

9 
6 
7 .... 
1 
5 

12 
2 
1 
5 

24 
4 
5 
7 
9 
4 
3 
2 

20. 

........ 

................ ....,........ 

........ ............ 
............ 
............ 
............ ............ 

8. 

6 
13 
5 

16 
19 
4 
6 
Q 
3 
9 
7 
9 
9 

24 
3 
6 

12 
18 
6 
3 

1 5  

17. 

............ 
4 
1 
1 
1 
2 

2 
1 
6 
6 
7 
4 

13 
3 
3 
4 

12 
3 
2 

.... I. ... 
2 1 1 

... .(. ... 

9. 

2 
2 
2 

1 

.... 
1 
1 

1 

1 

1 
1 

............ 

............ 

............ 
1 

1 1  .... 
4 j ........ 
1 ... ....I :... 

18. 

9 
4 
8 

10 

3 
4 
2 
2 
4 
3 
5 

13 
1 
3 

11 
10 
3 
2 

1 5  

........ 

........ 

........ 

........ ........ 

........ 

........ 
..... 

2 
1 

........ 

19. 

8 
2 
3 
7 
9 

1 3  
2 
4 

.... 1 

1 
5 

........ 

1 

... 1 i. 
1 i.. .. 

.... :. ... 
.......:.... 

.... .... / 

............ 

............ 

........ 
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1 . Napa River. ~alistoga. Cal . - 

.. .................... Length of body .mm 
Length head .............................. 8..  ............................ Depth bod 

................... Depth cau a1 peduncle .................. Length caudal peduncle 
Length snout ............................. 
Length maxillary ........................ 
Diameter e e .................... ..-.- ... 
1nterorbitaT width ....................... 
Depth head ............................... 
Bnout t o  dorsal ........................... 
Bnout t o  anal ............................. 

............ Length base of spinous dorsal ............... Length base of soft dorsal 
Length base of anal ...................... 

.................... Helght spinous dorsal 
Height soft dorsal ........................ 
Height anal .............................. 
Length pectoral .......................... 
Length ventral ........................... 
Length caudal ............................ 

.. ..................... L e n g t h o f b o d y  mm ............................... Length head ............................... Depth bod .................... ~ e p t h  caugal peduncle ................... Length caudal peduncle 
.............................. Length snout ........................ Length maxillary .............................. Diameter eye ........................ Interorbital width 

................................ Depth head ............................ Snout to dorsal 
.............................. Snout to anal  ............. Length base of spinotis dorsal ................. Length base of soft dorsal ....................... Length base of anal ..................... Helght spinous dorsal ......................... Height soft dorsal ............................... Height anal ........................... Length pectoral ............................ Length ventral ............................. Length caudal 

Rogue River basin . 
Bear Creek. Ashland. Oreg . 

.. ..................... Lengthofbody mm ............................... Length head .............................. Depth  bod^. .................... Depth cau a1 peduncle ................... Length caudal peduncle .............................. Length snout ......................... Length maxillary .............................. Diameter eye ........................ Interorbital width ................................ Depth head 
Bnout to  dorsal ............................ .... ................. Bnout to  anal .. -.. ............. Length base of spinous dorsal ................. Length base of soft dorsal 

....................... Length base of anal ..................... Height spinous dorsal 
......................... Height soft dorsal ............................... Height anal 

........................... Length pectoral ............................ Length ventral ............................. Length caudal 

I 

Nehalem Rlver basin . 
Nehalem River . 

57 . 315 . 22 
. 085 . 125 . 10 . 14 . 08 . 04 . 18 . 36 
. 57 . 18 
. 43 . 32 . 1% . 135 . 135 . 29 
. 20 . 235 

67 
31 
22 
09 
135 
105 
13 
075 
04 
20 
37 
56 
17 
40 
35 
10 
14 
15 
28 
20 
24 

Noyo River basin . 
Noyo River . Cal . 

56 
.31 
.23 
-09 . 14 
.10 
.12 
.08 . 04 
.19 

. .  36 
.55 
.18 
.41 
.35 
.10 
.15 
.13 
.30 
.20 
.24 

60 . 325 . 23 . 085 . 13 . 11 . 15 . 075 
. 04 . 20 
. 375 
. 56 . 20 
. 41 
. 33 . 11 . 14 . 13 . 31 . .  21 . 22 

58 . 33 . 22 
-10 . 13 . 105 . 13 . 08 . 045 . 20 . 38 . 56 . 16 . 435 . 33 . 11 . 135 . 13 . 28 . 19 . 24 

46 
33 
22 
08 
14 
10 
13 
08 
035 
20 
37 . . .  56 
17 
44 
32 
10 
15 
125 
29 
22 
26 

65 . 32 . 24 . 10 . 135 . 10 . 13 
I .  07 . 045 . 20 . 37 

. 55 . 17 . 43 . 34 . 10 . 17 . 135 . 27 . 21 . 23 

60 . 34 . 21 . 
. 10 . 13 
. 08 . 04 . 19 . 36 . 56 . 17 
. 42 
. 36 . 10 . 15 . 12 . 26 . 20 . 24 

67 . .  32 . 22 . 09 . 13 . 10 . 13 . 08 . 04 . 20 . 37 . 56 . 17 . 42 
. 35 . 10 . 15 . 15 . 29 . 20 . 23 

63 . 31 . 23 . 09 . 14 . 10 . 125 . 07 
. 04 . 20 
. 30 . 53 
. 18 
. 39 
. 33 
.OD . 13 . 12 
. 29 . 19 . 21 

Bacramento River basin . 

48 . 34 . 23 . 08 . 13 . 095 . 13 . 09 . 04 . 20 . 39 . 56 . 18 . 43 . 29 . 10 . 15 . 15 . 31 . 23 . 26 

63 . 31 . 23 . 09 . 14 . 10 . 14 . 08 . 045 . 20 . 37 . 56 . 17 . 40 . 32 . 10 . 15 . 14 . 28 
. 19 . 22 

50 . 34 . 24 . 09 . 13 . 10 . 14 . 085 . 04 . 20 . 38 . 55 . 20 . 40 . 31 . 10 . 15 . 14 
-30 . 21 . 24 

51 
. 35 
.27, . 09 . 13 

. .  11 . 13 . 09 . 035 . 20 . 38 . 57 . 18 . 44 . 32 . 09 . 14 . 14 . 29 . 21 . 24 

49 . 35 . 24 . 085 . 14 . 11 . 12 . 09 . 04 . 21 . , 41 . 56 . 17 . 41 . 28 . 09 . 15 . 14 . 33 . 21 . 25 

50 . 34 . 25 . 09 . 12 . 11 . 13 . 08 . 04 . 20 . 38 . 56 . .  19 . 41 . 31 . 10 . 15 . 16 . 29 . 21 . 23 

53 
. 36 . 25 . 09 . 13 . 11 . 15 . 09 . 04 . 20 . 41 . 60 . 17 . 44 . 31 . 10 . 18 . 16 
. 29 . 21 . 24 

55 . 35 . 24 . 08 . 12 . 10 . 145 . 095 . 04 . 20 . 40 . 58 . 19 . 44 . 28 . 10 . 15 
. 14 . 29 . 23 . 25 

54 
. 36 . 23 . 09 . 13 . 11 . 15 . 09 . 045 . 21 . 40 . 60 . 21 . 42 . 29 . 10 . 15 . 15 . 30 . 23 . 25 

62 . 36 . 25 . 08 . 12 . 10 . 145 . 09 . 04 . 20 . 40 . 60 
. 19 . 45 . 32 . 10 . 15 . 15 . 32 . 22 . 24 
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37. Cottus klamathensis Gilbert. 

Specimens of this species from many widely separated localities in the Klamath system have been 
examined, and with scarcely an exception they have but one preopercular spine, below which the edge 
of the preopercle is entirely smooth. In rare instances there appears below the breopercular spine a 
small elevation not unlike that found in the uncommon, single-spined individuals of C. gulosus. A com- 
parison also of the doreal fins of this species with those of C. gulosus shows that in C. klamathensis the 
dorsal more often has 7 spines and 19 rays, while in C. gulosus there are most frequently 8 spines and 17 
or 18 rays. 

Locality. 

Shasta River, near Montague. 
Shasta River, near Yreka 

38. Cottus aleuticus Gilbert. 

- .  
19 20 13 14 15 14 15 1 16 

dor- dor- anal anal anal pecto-pecro-pecto- 
a a rat 

ray8. rays. rays. rays. rays. rays. 

1 23 2 1 16 2 5 I9 2 3 23 ....... 
........... 16 4 ....... 14 ....... 5 14 1 4 15 1 

This species has been hitherto recorded from the Aleutian Islands and Vancouver. Specimens 
were recently taken by Mr. A. W. Greeley in the Carmel River just south of Monterey Bay, the range 
of the species being thus materially extended. These and other examples secured at various points 
along the Oregon and California coast have been compared with the types of C. aleuticus arid appear 
not to differ in any respect. 

Usually the body is perfectly smooth, the palatines without teeth, and the preopercle with but 1 
spine. Spec mens from Maple Creek, California, were found to have a small axillary patch of very fine 
prickles and a second, minute, blunt spine on the preopercle. 

The species is not commonly found. I t  appears to be confined to the lower courses of the rivers 
near the sea, where it is often associated with C. asper. From C. asper and from C. gulosus it may be 
easily distinguished by its tubular nostrils. 

Specimens mere collected in the following rivers: Tillamook, Tmsk, Nestucca, Yaqiiina, Coqliille, 
Elk, Sixes, Pistol, Smith, Redwood, Mattole, Navarro, Alder, ~ a i c i a ,  and Gualala. 

Lengthofbody ........................ mm.. 
Length head.. ............................... 
Depth bod .................................. 
~ e p t h  cauBa~ eduncli.. ..................... 
I,ength cauda?peduncie.. .......... .... .. 
Length snout.. .............................. 
Length maxillary.. .................... ... .. 
Diameter eye.. .............................. 
Interorbital width.. ......................... 
Depth head.. ................................ 
Snout to dorsal.. ............................ 
Snout to anal.. .............................. 
Length base of splnoue dorsal.. ............. ................. Length base of soft dorsal.. 
Length base of anal.. ........................ 
Height spinous dorsal.. ..................... 
Height soft dorsal.. ....................... 
Height anal.. ....... :. ....................... 
Length pectoral.. ............................ 
Length ventral.. ............................. 
Length caudal.. ............................. 

Shseta River near Montague, Cal. 

73 
.31 
.24 
.OD 
.14 
.095 
.14 
.085 
.045 
.20 
.36 
.54 
.17 
.46 
.31 
.11 
.15 
.12 
.28 
.18 
.23 

Shasta River near Yreka, Cal. 

75 
.325 
.21 
.10 
.15 
.11 
.I45 
.08 
.04 
.21 
.37 
.54 
.16 
.39 
.33 
.08 
.I35 
.I25 
.27 
I8 
.21 

57 
.34 
.25 
.la 
.13 
.12 
.15 
.08 
.045 
.24 
.39 

. .60 
.17 
.43 
.33 
.ll 
.13 
.13 
.28 
.20 
.22 

68 
.32 
.24 
.lo 
.14 
.10 
.14 
.07 
.04 
.22 
.38 
.60 
.16 
.43 
.325 
.085 
.14 
.12 
.28 
.18 
.22 

65 
.32 
.25 
.lo 
.14 
.10 
.13 
.08 
.04 
.20 
.36 
.57 
.17 
.425 

. .33 
.10 
.14 
.13 

71 
.32 
.30 
.11 
.13 
.I05 
.14 
.08 
.05 
.21 
.38 
.56 
.18 
.43 
.31 
.ll 
.14 
.13 
.27 
.19 
.22 

65 
.31 
.24 
.lo 
.13 
.11 
.I45 
.08 
.05 
2 
.36 
.58 
.15 
.41 
.33 
.09 
.14 
.13 
.28 :& , .28 .19 .I85 
.22 , .25 .23 

50 
.31 
.25 
.10 
.15 
.10 
.13 
.085 
.05 
.20 
.37 
.59 
.16 
.41 
.32 
.ll 
.15 
.12 
.27 
.18 
.22 

55 
.32 
.26 
.lo 
.12 
.ll 
.14 
.085 
.04 
.21 
.37 
.56 
.17 
.45 
.35 
.10 
.16 
.13 

61 
.335 
.20 
.lo 
.I45 
.ll 
.14 
.085 
.04 
.215 
.39 
.57 
.16 
.41 
.335 
.08 
.14 
.13 
.28 
.19 
.23 

57 
.32 
.21 
.lo 
.14 
.10 
.13 
.085 
.05 
.20 
.36 
.57 
.16 
.43 
.33 
.09 
.15 
.14 
.27 
.19 
.22 
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FIN CHARACTERB OF COTTUB ALEUTICUB. 

39. Cottua rhotheue Rosa Smith. 

Specimens of this species were collected in the Willamette basin. 

Locality. . 

Tilleniook~iver ..................... 
Trask River ................................ 
Nestucca River ....................... 
Elk River, Curry County, Oreg ...... 
Pistol River ....................................... 
R o e R i v e r  ................................ 
.4lg creek .......................... 
MapleCreek ......................... 
AlbionRiver ............................... 
Smith River. ........................ 
QarcraRtver ............................... 
QualalaRiver .... : .................. 

Specimens having- 

8 9 10 .18 19 20 13 1 14 15 
dor- do:- dor- dor- dor- dor- 
sal 8 s  sal Bal sal sal 

8pines.spines.spines. rays. rays. rays. 

3 4 ....... 1 5 1 ....... ....... 
1 
1 

2 
4 

2 

3 

4 
4 
1 

2 
3 
f3 
1 
1 

12 
2 

....... ....... ....... 
1 

....... 

....... ....... 

....... ....... 
1 

1 
3 
1 
1 
1 
4 
2 .............. 
2 
4 
2 

. 3 
1 
1 

....... + 
1 ....... 
7 
4 

1 

..................... 
1 

..... i. 

1 
1 

....... 

.............. 
1 

.............. 
....... 

1 
....... 

.............. 
1 
2 
2 

3 
4 
1 
1 
1 
4 
10 
1 
2 
8 
3 

1 

1 

1 

.......... 

....... 
2 
1 

....... 
1 

....... 

....... ....... 

....... 
5 

....... 

....... 
1 

5 . . - . - . .  

....... 
.............. ....... 
.............. 

....... 
.............. :... 
.............. 

2 
1 
1 

4 
4 
2 
1 
2 
5 
5 
1 
1 

10 


