
SCIENCE 

Vol. 104, No. 2710 Friday, G December 1946 

The Need for Ichthyological Surveys of the Major 

Rivers of Western North America1 


Robert R. Miller 
US.  National Museum, Smithsonian Znstit~tion, Washington, D.C. 

EXPLORATIONS OF THE COLORADO, Sac- 
ramento, and Columbia Rivers, the major 
drainages of western North America, have been 

made by adventurers and scientists for more than 100 
years, yet the fish fauna of these basins, partioularly 
of the Colorado and the Columbia, are still imperfectly 
or poorly known. The reason for this is apparent 
when one considers the magnitude of these rivers and 
the ruggedness of the terrain they cross. 

A comparison of the known genera of fluvial fishes 
inhabiting these basins is given in Table 1,with the 
Klamath River included for convenience. The term 
fluvial is used for representatives strictly confined to 
fresh water, but a list of anadromous forms (1)ap-
pems at the end of the table. Thus, the Pacific salm- 
on, Oncorhynchus, is omitted from the Sacramento 
and Klamath Rivers because no forms restricted to 
fresh water are known therein, although the genus is 
a member of the anadromous group in both of these 
drainages. 

The need for surveys of the western rivers may be 
summarized briefly as follows : 

(1)I t  is desirable to learn what kinds of native 
fishes inhabit the basins. 

(2) At the same time, needed information on intro- 
duced species can be obtained. 

(3) Surveys would yield a wealth of comparative 
material necessary for the solution of problems of 
speciation in fishes of the West and elsewhere. 

(4) Data are needed to enable a critical appraisal 
of fish management problems created by the eonstrue- 
tion of dams and the haphazard introduction of alien 
species. 

(5 )  I t  is past time to bring to bear the data of 
ichthyology on the problems of the Pleistocene his- 
tories of these rivers. 

( 6 )  Surveys are needed as an in interpreting 
the environment of archeological sites, particularly 

lPublished by pernrission of the Secretary, Smithsonian
Institution. 

The author is grateful to Drs. Leonard P. Schultz and Carl 
L. Hubbs for assistance in prepa'ration of Table 1. 

in the Southwest, through the collection and interpre- 
tation of fossils. 

The need for these surveys is urgent because of 
changes caused by: (1) the effeota of dams and diver- 
sions, water-power development, water storage, and 
irrigation practices; (2) pollution from mining opera- 
tions; (3) destruction of vegetation by livestock re- 
sulting in increased floods and erosion (particularly 
serious in the Southwest) ; and (4) introduction of 
exotic species. 

Water development is particularly critical. Post-
war projects are planned for the aonstruction of dams 
on a scale heretofore unparalleled in the West. I n  the 
Central Valley of California alone, no fewer than 23 
new or enlarged reservoirs, 2 diversions (from the 
Klamath to the Sacramento Rivers-biological sui-
cide), and 8 canals are proposed (4). The effects of 
these obstructions, diversions, and canals will be seri- 
ous for the native fish fauna, as already demonstrated 
for the valuable fish resources of the Central Valley. 

Up to 1915 there were in operation 7 diversions of 
waters from the Colorado basinj2 4 into the Bonneville 
and 3 into the Mississippi basins (2). I n  addition, 5 
other diversions were planned a t  that time and, al- 
though only 3 reservoirs had been built, 47 were pro- 
posed. Of these, 5 have been constructed since, and 
12 others have been built or are under construction, 
thereby bringing new problems to the aquatic life of 
the Colorado. The zoogeographical effects of these 
diversions and the changes wrought by the reservoirs 
have received only slight attention or none at all. 

I n  the Columbia River basin the aberrant sucker, 
Chasmistes, is confined to Utah Lake (Bonneville 
basin), and Deltistes, the only endemia genus known 
from the Klamath system, is restricted to Klamath 
Lake, along with close relatives of Chasmistes. Else-
where, the relict Chasmistes is known only from 

Pvamid Lake, in the interior drainage of the aho on-
tan basin, Nevada. Although the subgenus Siboma 
~ C C U ~ Sin both the Saaramento and Columbia Rivers, 

2 Not including the diversion into Imperial Valley Cali-
fornia, which does not involve problems in zoogeography. 
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it is known in the latter only from the Upper Snake unknown from coastwise streams south of the Columbia 
and Bonneville basins. The representative of the but is present in  the Fraser River; Iotichthys is a 
genus Couesius, C, greeni Jordan, in  the Columbia, relict confined to the Bonneville basin; Slzyderichthys 
has been discovered only in  Lake Pend d'oreille (3) thus f a r  has been found only in  the Bonneville 
(Columbia River) and Stuart  Lake (Fraser River). basin and Little Wood River, a tributary of the Snake 
I n  the Colorado the record for  Couesius (based on River; and Oregonichthys is restricted to the Willa- 

TABLE 1 

COMPARISON FISH FAUNAFOUR OF NORTH AMERICA 
01 THE FLUVIAL OF RIVERS WESTERN 

(Genera in bold face are restricted to the basin indicated.) 

Family Colorado River1 

Petromyzonidae .............................. 
(Lampreys) .............................. 

Coregonidae Prosopium
(Whitefishes) .............................. 

Salmonidae Salmo 
(Trouts) .............................. 

.............................. 
Catostornidae Catostomus 

(Suckers) Pantosteus 
.............................. 
Xyrauchen 
.............................. 

Cyprinidae New genus 
(Minnows) Gila (Gila)

Rhiltichthys 
.............................. 
Couesius? (see text) 
Agosia
Tiaroga
Meda 
Lepidomeda
Plagopterus
New genus 
.............................. 
.............................. 
.............................. 
.............................. 
.............................. 
.............................. 
.............................. 
.............................. 

Bacramento River2 Elamath River Columbia Rivers 

Entosphenus 
Lampetra 
.............................. 

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

Salmo 
.............................. 

Salvelinus 
Catostomus 
PantosteusOa 
.............................. 

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

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

Ptychocheilus
Gila (Siboma) 
Rhinichthys
Siphateles 
......................... 

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

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

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

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

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

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

Mylogharodon
Orthodon 
Hesperoleucus7
Lavinia 
Pogonichthys 
.............................. 

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

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


Entosphenus .............................. 

.............................. Lampetra 

.............................. Prosopium 

.............................. Leuoichthyse
Salmo Salmo 
.............................. Oncorhynchus
Salvelinw5 Salvelinus 
Catostomus Catostomus 
............................ Pantosteusv 

Chasmistes Chasmistes 
.............................. .............................. 
Deltistes .............................. 
.............................. Ptychocheilus
Gila (Elamathello) Gila (Siboma) 
Rhinichthys Rhinichthys
Siphateles Siphateles 
.............................. Couesius 
.............................. .............................. 

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

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

.............................. ..._:..................... 

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

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

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

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

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

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


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

Richardsonius 

.............................. Iotichthys8 


.............................. Acrocheilus 


1 Including the Pleistocene tributary White River of eastern Nevada. 
2 Including the Pleistocene connectives: Russian, Gualala, and Navarro Rivers; San Francisco Bay streams; 

and Pajaro-Salinas basin. 
3 Including the Snake River and the Pleistocene connectives: Fraser and Umpqua Rivers, Puget Sound, Mal- 

heur and Bonneville basins. 
4 L. gemmver, a glacial relict confined to Bear Lake, Bonneville basin. 
5 Now extinct in the Elamath basin. 
6 Perhaps introduced (Feather River drainage). 
7 Known also from a tributary of the Warner Lakes basin of southeastern Oregon. 
8 Enown only from the Bonneville basin in Utah. 

Ceratichthys squdmilelztus Cope) is open to question, 
fo r  the species has not been taken since the capture 
of the type in  1870. Tkroga  and Meda, of the Colo- 
rado, are  restricted to the Gila River basin, and Lepi- 
domeda is known only from the Middle Colorado 
(basin of Pleistocene White River, Meadow Valley 
Wash, Virgin River, and Little Colorado River). 
~ e d a 'and - ~ e ~ i d o m e d a ,  together with Plagopterus 

the form a unique Of 
cyprinids, the Plagopterinae, which oonstitutes the 
only group of spined minnows in the New World. Of 
the peculiar cyprinids of the Columbia, Mylocheilus is 

No-
vumbra, and Archoplites are survivors of a n  ancient 
fauna which probably antedated the barrier of the 
Rocky Mountains. 

The known fish fauna of these rivers therefore com- 
prises a large number of relicts, many of which are  of 
restricted distribution or are  rare. Others have be- 

mette and Umpqua Rivers, Oregon. C ~ l u m b i a , ~  

8 G. Whitley (Austral.  Nat., Rlay 1940, p. 243) claimed that 
Columbia was preoccupied by Columbia Rang and enected 
Columatilla to replace it. H. A. Rehder, associate curator 
of Molluscs, U. S. National Museum, kindly checked the ref- 
erence and found that Rang's name is spelled Colombia
(spelling and citation correctly given by Neave). Columatilla 
\vhitley therefore falls as a synonym of Uolumbia Eigenmann. 
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come greatly reduced since the turn of the century Of the known genera of the West with strictly 
by processes already described. The rest of the fauna fluvial members, 3 1  out of 45, or 69 per oent, are con- 
can be divided into (1) marine derivatives: Ento- fined t h e r e t ~ . ~  Only 12, or 27 per oent, of the genera 
sphe~us ,  Lampetra, Salmo, Oncorhynchus, Salveli.ilus, also occur east of the Rockies, and 6, or 13 per cent, 
Hysterocarpus, and Lota; (2) widespread genera: occur on both sides of the North Pacific. 
Prosopium, Leucichthys, Catostomzcs, Pa~tosteus, The factors responsible f o r  changes which have 

TABLE 1 (continued) 
COMPARISONO F  THE FLUVIALFISH FAUNA O F  FOUR RIVERS O F  WESTERNNORTH AMERICA 

(Genera in bold face are restricted to the basin indicated.) 

Family Colorado River Sacramento River Klamath River. Columbia River 

Mylocheilus
Oregonichthyss
Snyderichthys
New genus 

Novumbridae Novumbralo 
(Mud-minnows)

Cyprinodontidae Cyprinodon 
(Killifishes) Crenichthysll

Poeciliidae Poeoildopsis
(Top-minnows)

Percopsidae
(Trout-perches)

Centrarchidae 
(Sunfishes)

Embiotocidae 
(Surf-perches)

Ga&dae ............................. .............................. Lotale 
(Gods)

Cottidae Cottus Gottus Cottus Cottus 
(Sculpins)

Anadromous forms : 
Petromyzonidae .............................. Entosphenus Entosphenus Entosphenus

( ~ a m ~ r e ~ s )  .............................. Lampitra .............................. Lampetra
Acipenseridae .............................. Acipenaer Acipenaer Aoipenaer

(Sturgeons) 
' Salmonidae .............................. Salmo Salmo Salmo 

(Trouts) ............................... Oncorhynchus Oncorhynchus Oncorhynchus 
.............................. .............................. Salvelinus 

Osmeridae .............................. Spirinchus Spirinchus
(Smelts) .............................. .............................. Thaleichthys 

9 0. cumingii (Giinther), described from "California, " is of very uncertain status. 

1 0  This family and its only known genus and species, Novumbra hubbsi Schultz, constitutes a rare relict found 


only in the Chehalis River basin a t  and near Satsop, Washington (Puget Sound drainage). 
11A relict inhabiting the basin of Pleistocene White River and the adjacent Railroad Valley, Nevada. 
1 2  The only trout-perch west of the Rocky Mountains. Columatilla Whitley is a synonym; see text., 
1s This relict is the only native sunfish west of the Rocky Mountains. 
1 4  The only known fresh-water representative of the marine family. 

Rhinichthys, Cypriwodow, and Cottus; and (3) genera already strongly affected the endemio &h fauna of the 
restricted to Western North America : Chasmistes, Western rivers'continue to operate and will very likely 
Ptgchocheilus, Gila, Siphateles, Agosia, Richardso~ius, be accelerated in  the next decade. I n  time, therefore, 
and Poeciliopsis4 (in addition to those in  bold face, a clear picture of the original fauna may no longer 
Table 1). .The percentage of the fluvial genera con- be obtainable, and consequently the surveys should be 
fined to each of the major basins is as follows: Colo- undertaken as  soon as  possible. 
rado River-19 genera, 8 endemio, 42 per oent; ~ a i r a -  
mento River-18 genera, 7 endemic, 39 per cent; References 
Columbia River-25 genera, 8 endemic, 32 per cent. 1 GUNTER G. Amer. Mid. N a t  1942 28 307-309. 

2: LARUE,'E. C. U. 8 .  geol. 8$r@. w b t e 4 8 u p p l g  Pap. 595 ,These figures ' a re  probably least accurate fo r  the 1915, 145-158, Pl. 13. 

columbia, as this, is the largest basin, and most ao- 3. MILLER,R.R. J .  Wash .  Aoad. 8ci., 1945,35, 28. (Geno-


type Bqualius copei Jordan and Gilbert.) 
curate fo r  the much smaller and better-known Sacra- 4. V.4" CLBV% R. Calif .  F i sh  Game, 1945, 31, Fig. 13(April).  
mento. 

6 Including Pantos teus  delphinus j0rdan.l and Gila nigres- 
4Poeoiliopsis occurs in Pacific streams from Arizona to  cens which have spilled over into the  headwaters of the  

Colombia. Misdouri and the Rio Grande, respectively. 


