
Douglas F. Markle and Donald L. Hi l l ,  Jr. ,  Departrnent of Fsheres and Wlld fe, 10'1 Nash Hal, Oregon State
Un vers ty, Corva s, Oregon 97331 3803

Taxonomy and Distribution of the Malheur Mottled Sculpin, Coffus
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Abstract
The laxonomy ol mc'rllcd sculpins (Co[r.r b.];,"./t complex) in Hame) Basin. Oregon was re! ie wcd and diagno'itic ch acters $erc

cvahated. The literalurc and current data support recognition oftwo spccics, Malheur mottled sculpin (C-. ,stdr"l) and Colunbia

mottlcd sculpin (C furrbri). Counts ofbody pricklcs on rhe left side, complccness of lateral line and relative head size wefe used

to classify Harne) Basin indi!iduals. tsoth species occurred in nofhern Hamey Basin and hybrids werc lbund at contact zones in

Silr,er and Silvies rivers. Crrxr'r"r6ri appeared dominan! in mainstem Sihies R. with c. /)€rdilci upsllean and in irolated

creeks. C.8&r,'rrz1,.pt lvas the only species in soulhem Hamey Basin. Both species also occurred outside Hamcy Basin ln the

Malheur and Snake rivers. 1o$er Colunrbia Basin. and probabl,v the pper Colunbia Basin. An ahernative hlpothesis. that $ese

forms reprcsenr a ,iingle polymc'rphic species or ecotlpc. was tentatilely rejeced bccause the congruence of morphology and

dislibulion was consistert $ilh rwo species meeting in a narrow hybrid zone. A bclter understanding of rcproduction. delelop-

nenl and lhe d,vnanics of sculpin h,vbfid contacl zoncs is needed to resolve thc queidon

Introduction

The mottlcd sculpin complcx, Cottus bairdi
(Girard, I 850), is widespread in eastcm and westem
North Americ a but with a signifrcant distributional
gap in central Nonh America. Jenkins and
Burkhead ( 1993) and others have noted that the
fourrecognized subspecies are poorly understood
and redefinit ion of this complex is needcd. In
\ estern Nuflh Arnerjcu tuo ruh.peeie. rre rer'-
ognized by Bond (1963')t C. b. punctulatus (Grll,
| 861) a smooth skin tbrm in the Upper Colondo
River and C. b. seui.gcaber (Cope, 1872) of the
Columbia R. Cotttrs seniscahr:r was described
fiom the Upper Snake R. above Amcrican Falls
(Fofi Hall, ID) as prickled abovc the lateral line
and with a lateral line 'discontinued on the last
tburth ofcaudal peduncle." Within the Columbia
Basin. therc are two additional Damed. but un-
recognized, taxa-C. ,4lbbsl Bailey and Dimick,
19.19 and C. bardrrcl (Bean, 1881).

Cottus hubbsi was describcd from the upper
Columbia River in Washington and Salrnon River
of ldaho (a lou,er Snake R. tributary). lt is prick-
Ied. uith a complete or almost complete lateral
l ine and is generally treated as a synonym of C.
b. .semiscaber However. Pedcn et al. ( 1989) sug-
gestrcsurrecting C /?riDbsi for "C. balrdl of westem
North American." As demonstrated by Peden ct
a]. ( 1989), taxonomic problems of the C balrdl
complex include other species which are similar
or with which they may hybridizc C. rltotheus
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(Smith. 1882), C. r:ognatris Richardson, 1836, and
C. confusus Bailey and Bond, 1963.

The Malheur mottled sculpin. C berdlrci, was
originally collected in Rattlesnake Cr., a small,
disconnected stream in Harney Co., Orcgon. In
the original description, Bean (1ti8l ) noted lack
ofbody prickles, four preopercle spines with long
est about one halfofeye diameter. and three pel-
vic fin rays. Snyder (1908), exanining 30 speci-
mens from Silver Cr., also noted the "entirely

smooth" body, butfbund three or four preopercular
spines with the fbunh alwa)'s minute and thrcc
or four pelvic rays with the fourth often snall.
He also reported correspondence with Bean who
re-cxamined the holotype and found a rudinren-
tary founh pelvic lay on the right side and three
on the let't. ln conffasr. Schultz (1936) descdbed
C. bendirei ashaving head and body usually with
prickles. longest preopercular spine one half to
two thirds eye diameter, and three or four pelvic
ru1r .  Bond r  l96Jr  u t t r ihu tc .  lhe  d i \c repancy  in
body prickles to another form of mottled sculpin
from Silvies R. and Donner und Blitzen drain
rge .  The th ree-or - four  pe l r i c  l in  rJ )  i . :uc  u rs
again discussed by Bailey and Dimick (1949),
who also noted the holotype had three on the left
and tour on the right (based on R. Miller's obser
vations), and by Bond (1963) $'ho noted that C
bendirei has a reduced fburth pelvic ruy. Bond
(1963) also contrasted smooth skin and a longer
(complete) lateral line in nominal C D"rdirei than
in Silvies/ Blitzen mottled sculpjn which hc found



are more typical ofC. b. seziscaber. He also was
the lirst to report the smooth skin folm in discon
nected sffeams in other parts ofthe basin, Riddle
Cr. and Silver Cr In contrast, Bison and Bond
( 1971) characterize C bedircl from isolated creeks
as having a short lateral line. They also re-clas-
sify fish from the Malheur Basin. Donner und
Blitzen R. fish plus those from the isolated creeks
and Scotty Cr. in the upper Silvies R. have a "pro-

nounced resemblance" to C. b. semiscaber aswell
as "some likeness" to C. b. punctulutus (presum-
ably that they are mostly naked). In contrast.
heavily-prickled, completc lateral line sculpins
of Silvies R. mainstem are "markedly different"
and have a greater affinity for nominal C /raDbsi
of the central and lowerColumbia R. Subsequently
and without comment on Silvies R. flsh, Bond
(1983) notes that f ish from Donner und Blitzen
R. might have light prickles and "not be typical"
of C. berulirei found in Poison, Devine Canyon.
Smyth, Riddell and Silver creeks.

Fufiher complicating the taxonomy of sculpins
is evidence of diagnostic characters being influ-
encedby environment or ontogeny. Reduced body
prickling has been associated with headwater
\rreafls and riff le habjtat in \ome Crrrr.\ \pecie\
(Jenkins and Burkhead, 1993) or small size in C
a.sper(Krejsa, 1965). Completeness of lateral line
pores has been positively correlated to size in
sculpins. hence adults may have a more complete
lateral l ine (Koli 1969; Janssen et al. 1987).

Although the iterations io understanding are
contusing, the current wisdom is that Malheur
mottled sculpin is a smooth skinned (non-prick-
led), reduced lateral line tbrm ofthe predominantly
prickled subspecies, C lr. sefilscaber now thought
to be broadly distributed in the westem U. S. with
both smcxth and prickled foms. Although ils identiq'
and distribution are unclear, the State of Oregon
considers the Malheur mottled sculpin (smooth
skin C. beru1ireil as a "sensitive-critical" species
because the population in Rattlesnake Cr. is ex-
tinct and others are presumed hybridizing with
C. hirD&si (Bisson and Bond 1971). Because the
Malheur mottled sculpin has been labelled 'dis-

tinct" and "vulnerable to extinction," thc purpose
ofthis study was to evaluate diagnostic characters
to determine if evidence supports recognition as a
distinct taxon, and if so. its cunent distribution.

Description of Area

Harney Basin. a 5,300 sq. mi. closed depression
in Oregon's High Lava Plains physiographic prov-

ince (Figure 1) is bordered by Miocene basalts
and evolved as a downwarp assisted by collaps-
ing calderas about 7-9 million years befbre present
(mybp) (On, et al. 1992). lts nofthwestem mar-
gin is lhe Blue Mountains province, a region of
uplift and vulcanism at least 65 mybp. The stage
of valley development along the nofthwestem
margin suggested to Bisson and Bond (1971) that
"ample opponunity has existed for stream cap-
ture between the John Day (a Columbia R. tribu-
tary) and Silvies drainages". The eastem and south-
ern margins are the basin and range province with
Steens Mt. in the southeast and the northwest-
tending Brothers fault zone along its western
margin (Orr, et al. 1992). During the Pleistocene,
Silvies R. is thought to have drained east through
Malheur R. to the Snake R. until lava flows dammed
the outlet creating Lake Malheur (Hubbs and Miller
t948). Today, the basin has isolated, disconnected
creeks plus two shallow ephermeral lakes, Malheur
and Harney lakes and their tributaries (Figure I ).
A  th i rL l ,  smr l le r  l r le ,  M ud Lake,  somet  ime.  .  on-
nects the other two.

Materials and Methods

Museum acronyms are USNM U. S. National
Museum and OS Oregon State University Fish
Collection. Specimens from Hamey Basin were
grouped into two subbasins: 1) northem Silver
R. and its ffibutaries; Silvies R. and its tdbutar
ies: and isolated northem creeks, including Rattle-
snake and Devine Canyon creeks; and 2) south-
em - Donner und Blitzen R., its tributades and
isolated southem creeks. including Riddle Cr.
(Figure 1). Comparisons are made with other C.
Dairdi complex from the Snake R. basin and the
Columbia Basin below the confluence with the
Snake R and wrth C. confusus and C. rhothetrs
(Table I ).

Characters selected for study were those identi-
fied in the literaturc. The following measurements
were taken with digital calipers - standard length
(SL)t head length (HL); caudal peduncle depth
(CPD); and length of third and fourth pelvic fin
mys. Corrections for allometric changes in HL
and CPD were made by using residuals l iom lin-
ear regression of the body part on SL. Percent
completion of the lateral line was estimated by
dividing the distance from the first pore to the
last pore by the distance from the first pore to the
base of the hypural plates (posterior point of SL
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JOHN DAY R. BASIN SNAKE R. BASIN

lvlalheur R.

DC = Devine Canyon Cr.
DY= Dairy Cr
N = Nicoll Cr
P = Poison Cr
R = Rattlesnake Cr

Figure L Maf of Harne) Basin sho$il1g m.rior drainages and relationship of thc basin to Malheuf R. and adjacent basins.

WARNER BASIN

CATLOW BASIN

nleasurement). The last canal pore did noL include
single disjunct segments on the caudal peduncle
but did include multiple disjunct segments. We
counted pcctoral fin rays: pelvic fin rays: and to-
tal number of prickJes on the left lateral body
sudace. Pdckles were counted on paper towel-
and air-dried specimens under a dissecting mi-
croscope and all prickle counts greater thiin 99
were scored as 100.

Ourprocedure was to initially restrict the analy-
sis to northern Harney Basin samples. We used
number of prickles on the left side (lhe most ob-
vious bimodally distdbuted charactcr and the
chuacter most often discussed in the literature)
to assign specimens to species and evaluated
whether other characters corroborated the classi-
llcation. Statistical analyses were perlormed using
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S = Sawmil lCr

Statgraphics (Statistical Graphics Corporation,
vers .  2 .1 ) .

Distributional infonr.ntion is based on litera
turc. museum collections and recent sun'eys made
in nofthem Harney Basin in 1994 and 1997 and in
headwater sheams ofthe John Day R. and westem
poltions ofthe Malheur R. in 1997. Voucher speci
mens retaincd tbr OS were either fixed in 107r fbr-
malin with subsequent presenationin 506/c isopro-
panol, or presen'ed in 957o ethanol.

Results

Northern Harney Basin

The distribution ofprickles on the lett side shows
threc distinct groups with C. bendirei htving a
mean of 2.2 (range: 0-19), C labbsi a mcan of

LAKE



TA B LE | . I -i n of spccimens examined fbr morpholog) and d islribution al infornralion. The number fbllowing the catalog numbcr
is the number of spccimcns in the lo1. Edunol preserved samples indjcated with aslcrisk.

Species

C. baidi Mississ ippi

Nonhen Harney

Ohio. Nlahoniig R. USNN{ 2'18,13 (holotype). I

Sarvmil l  Cr. ,OS 1,1E90*.33: OS 1,1893, 19r OS 1'1896*, l5;OS 1,1897. l3tD.r iry Cr. OS
1.1891+. 13r Si l \ 'er Cr OS 1,1898:, 10; OS 14899, 9, OS 15069. E: OS 15070. 7. OS
15071 ,3 rN i co l lC r .OS  1 , {900+ tOS 1 , l 90 l i  1 l ;OS  14902 ,  6 ;  S i l ve r  R .  OS  1667 '1 ,  18 r
Dodson Cr. OS 15068. l0i  wickiup Cr. OS 15072, 5r Scouy Cr OS 2538., l i  OS 10827,
l :  OS 10851. 2: OS 15182+, 5; OS 16703, l5; Enrigrant Cr OS 16707. 17; Mynle Cr. OS
15185*. l :  Camp Cr. OS 15186+. 3: Bear Cr OS 25,10, 2; Ratt lesnakc Cr. USNM 2.1196
(holotype ofP bendirei).  1;OS 35l, 1t OS 533.. l :  Devine Canyon Cr OS l48S9*, 12;
Poism Cr. OS 16685. 1r OS 16706. 19.

Si lvies R. OS 15183*, l ;  OS 15187*, 1 OS 16695. l7r OS 2559, 1: OS 457, 8r OS 25,13.
l8t OS 25,11,, l :  OS 2539. I1r OS 2550.23;

Donnef und Bli tzen R. OS 10381. 3: OS 25,17. '1 :  OS 325, 3r OS 2548. l8r Mud Cr OS
538. 9: Big Indian Cr. OS 7,112.5; Kiger Cr. OS 503.9: Riddle Cr. OS 25.11. 55

N{alheur R. OS l6?08, l8r OS 16687. LiOS 16697. 5

Iualhcur R. OS 16708, l8: OS 752. l . l i  Wallo\\ 'a R OS 619, 1: OS 5813,.1: Inrnaha R. OS
5,119. 10; St. Charles Cr. OS 5590. l l ;  Snake R. OS 8366, , l r  Boise R.; OS 15529. 5: OS
l55l1. 5: Powder R. OS 9297. 3

Clarskanie R. OS 9809, 2t wi lamcrre R. OS 6810. . l ;  OS 10028, l ;OS It021. lrOS
10208 .  1 ;OS9 :103 .  l ;OS  15731 .2 ;OS 17088 .5 rOS627 . ,18 :Ga lesC f . rOS  1 .1 .126 ,2 :  OS
1,1,108.9i OS uncaraloged, 16

Wil laDretie R. OS 51,1. 3i Santian R. OS 9978. 5;Columbia R. OS 15608. 2: OS 15600
.l ;  OS 1560l. . l

JohnDa lR .OS2552 , |OS2556 .3 :W i l l ame i t eR .OS648 ,  11OS9498 ,  l rOS  15705 .2 t
OS 960. lr  Bcar Cr OS 16'156, 2r Columbia R. OS 953, 3,
Necanicunr R. OS 10914.5

C. hubb\i

Northem Hamcy

S0uthem HarDey

Columbia Snake R.

Columbia-Srakc R.

l0wer Columbia

lo1\ er Colulnbia

Columbia

Coastal

100+ (range >99). and nominal hybrids a mean
of 53.8 (range 33-70) (Figure 2a). There was no
difl'erence in SL (P=0.71) between C. bendirei
(i-.17.7 mm). C. huhbsi G=46.3 mm) and hy-
brids G=,+.+.5 mm) Mean percent completion of
the lateral line (Figure 3a) was lowestin C &endirei
(89.5%), highest in C. hubbsi (98.3Va1 and itter
nediate in hybrids (93.27c). Hybrids had the high
est variance (Figure 3a). Differences in lateral line
completeness between species werc significant
(P<0.000l) as were difl 'erences between hybrids
aM,C. hubhsi (.P=0.008). Ditlerences between C
bendlrel and hybrids were not significant (P=0.16).
Head lengths were related to SL by the relation
ship HI;0.2238 + 0.3 | J5SL (rr=96.37r, P<0.001).
Residuals fiom this relationship showed that for
a given size, C. bendirei had a significantly
(P<0.001) smaller head than C /rabbsl or hybrids
(Figures 3b and 4). Hybrids and C. /r!/&bsi were

not significantly dif l 'erent in HL residuals
(P=0.9231). Caudal peduncle depth (CPD) was
related to SL by the relationship CPD=0.2162+
0.0759 SL (12=96.2, P<0.001). Residuals from this
relationship were not signilicantly different be-
tween species or hybrids (P=0.62). The length of
the tburth pelvic ray. expressed as a percent of
thc length ofthe third pelvic ray, was not signifi-
cantly different (P=0.23) though it tended to be
smaller in hybrids and C. bendirei (Figure 3c).
Number of pectoral fin mys (range 14-16) and
number of pelvic fin rays (range 3-4) were not
significantly ditferent between species and their
hybrids (b0.12).

Cottus bendirei was the dominant or only spe-
cies in isolated steams and upstream tributaries
and C. hriDDsl was the dominant or only species
in the mainstem Silvies R. (Figure 5a). Hybrids
were geographically restricted to contact zones

Malhcur Mottled Sculpins 205



E -
z

t , s

F e 3
6
; e 0

s  o 3 F  c )
t

€  ! ' " " i  r  T
? o  |  *

: E  " l  *  I
; _ '

C b.aitei Hybnds a hrbbsi

I

i

g

t2

5 - 9 iit

Nurnberprickles

Figurc 2. Frequenc] distribution ofnumber ofbody pricklcs

onthe let  s ide:a)  nothenHanrey Basin:b)  south-
ern Harney Basinr c) Snakc R. basin. includjng
\ ,1a heuf  R. .  dr  os i f  Culumbr.r  Ba. in.

between the two species and were found twice
with C. benclirei (OS 1,1897, OS 16707). once
with C. hubbsi (OS 2544). and once alone (OS
15185 with three specimens).

Southern Harney Basin

There was no evidence of C. hubbsi in southern
Harney Basin, but counts of body prickles sug-
gested presence of two hybrids (Figurc 2b). There
was no difTercnce in SL (P=0.94) between C.
bendirei 6=51.3 mm) and those two ti sh (i=52.1
mm). Mean prickle counts ofC. bet?direi in south-
em Hamey Basin were higher (10.1) than in north-
em tish, but much lower than C. hubhsi (Ftgure

2). Mean percent completion of the lateral line
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Figure L Frequency distribution of sclccted characters of
norlhcm Hamey Basinmottled sculpins; a) percen t
conplction of lateral line: b) relative head length,
exprcssed as aresidual from the relationshiP. HI-=
0.2238 + 0.3115SL;c)  re la l ive length of  the lourth
pelvic fin ray, expressed as a percent ofthe length
ofthe third pelvic fin ray.

(87.2olc) was even lower than in northern C.
bendirei. Head size, as a residual tion the rela-
r ionship. H L= 0.22.18 - 0.1 | | 55L. \\ as negJl i\ e

G= -0.74), indicating that southeru Hamey Ba
sin C. bendirei have even shorter heads than those
from the northem basin.

Snake River Basln

Samples from Snake R. Basin, including Malheur
R., contained both species plus hybrids. There was
no difference in SL (P =0 .24) bet\\'een C. bendi rc i
(i=43.6 mm) ar'd C. hubbsi (x=50.4 mm), but
hybrids were significantly (P=0.0,1) smaller
(x=29.5 mm). Mean prickle counts in the Snake
River Basin were I I .8 for C bendirei, stmllar to
counts for southem Hamey Basin (Figures 2b and
2c). Head size, as a residual from the relation-
ship, HL= 0.2238 + 0.3115SL, was not signifi-
cantlydifferentbetween species (P=0.10),though
the mean was smaller for C. bendirei (.0.25) that
C. hubbsi (0.61). Mean percent completion of the



Flgurc ,l. Mottled sculpins liom eastern Oregon: ̂ ) C. be .lirei, OS 16106, 8 1.9 mn1 SL. Poison Crl b) hybrid - C. b.fl./irej X C.
l]rrrrl OS I.1897. 75.5 mm SL. Sawmill Cr.; c) C hrbbrj. OS 619. 70.5 mln SL. Wa or a R.

latcral line was low in C. bendirei (93.87o) and
high in C hubbsi (.98.4qa) but differences were
again not significant (P=0.13). One sample from
Drewsey Grange. Malheur R. (OS 16708) con-
tained both species plus hybrids.

Lower Columb a Basln

There was no evidence of C. ftrlbDsi in the
Willamene R. orlowerColumbia Basin. but counts
of body prickles suggested a high proportion of
hybrids (Figure 2d). Thcre was no difference in
SL (P=0.67) between C. bendirei (.i=65.8 mm)
and hybrids G=63.1 mm). Mean prickle counts
ln the lower Columbia Basin were 6.,1 for C
bendirei and 212.6 for hybrids. Head size, as a

residual from the relationship, HL=0.2238 +
0.31 l5SL, was not significantly differentbetween
C. bendirei and hybrids (P=0.52), but the mean
was smaller for C. bendirei C0.56) than for hy-
brids (-0.21). Mean percert completion of thc
fateral line was high in C. bendirei (97 .2Vd and
even higher in hybrids (98.27c) but differences
were again not significant (P=0.45).

Distribution of the Western C. balrdl
Complex

Members of the C. bairdi complex are widely
distributed in westem NorthAmerica (Figure 5b).
In the upper Columbia they are known from
Yakima, Okanongan, Similkameen and Methow
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rivcrs (Peden et al 1989; M. Hallock, Washing
ton Dept. Fish and Wildlife. pers. comm, l999).
However. they are noticeably absent tiom the
mainstcm of lower and middle Columbia R., the
mainstcmof the Willamette R.. all of the Dcschutes
R.. all of the John Day R., and the lower Snake
R.  B i \ .on  and Bond r  r  la7  I  i  lab lc  .ho \  ing  i l  in
the John Day R. may be erroneous. During re
cent directcd surveys in and around Hamey Ba-
sin. no mottled sculpin were fbund in the John
Dl1 druinrge rnd retent f icld hiolrrgi.ts are un-
aware of its prescnce in John Day drainage (H.
Li. pers. comm.. June. 1999, Oregon Coopera
tive Fisheries Research Unit). A single specimen
(OS 5512) is known from the John Day drarnage
but it can not bc the basis for Bisson and Bond's
( l97l ) record because iL was collected five years
later (1976) by an ichthyology class. The loca
tjon is presumed in crrorpending additional veri-
f iable collections. AIso a Puget Sound rccord
(Wydoski and Whitney 1979) is now believed to
be a mis-identifcation (M. Hallock, Washington
Dcpt. Fish and Wildlife, pers. comm. 1999).

Disiunct distributions were also evident at
smaller spatial scales. ln theWillamette and lower
Columbia, most C. Derdilei wcre downstream near
the moulh of the Willamette and Clatskanie riv-
ers while hybrids were upstream (Figure 5b).

Discussion

The literature and current data support our hy
pothesis of t$o spccies of mottled sculpins. C
bendirei and C. hubbsi. in Oregon. Fish from
nofthem Hamey Basin most clearly suppofied our
hypothesis, in part, we believe, because of large
sample sizes and broad distribution ofsamplc sites
(Table 1: Figure 5a). Both species segregated
geographically (Figure 5a) and had geographi-
cally restricted contact zones in thich hybrids
were fonnd. Cottus hubbsi appetred restdcted to
river mainstems (primarily Silvies R.) while C
bendirei was in snraller tributaries and discon-
nected strcams.

H lbr ids  a re , ' l i en .  though no t  a luaSs.  in te r -
mediate in characters betwecn palent species (Neff
and Smith l9l9.Leary et al 1985). OuI prelimi-
nary identification of northem Hamey Basin hy-
brids is based on intemediacy of prickles (Fig-
ure 2a) and latenl line completion (Figure 3a)
plus the inconsistent pattems found in other char-
acters. For exanrplc, hybrids were more like C.

ftabbsi in head length (Figure 3b) but more like
C. bendirei in reflrction of the tbutth pelvic tin ray
(Figure 3c). In addition, most hybrids were found
in areas where both species come in contact (Fig-
ure 5a) and four of five samples with hybrids also
contained onc or both purent specie:

Southem Harney Basin also was well sampled
and sample sizes were Jarge (Table l; Figure 2),
but we believe orly one species, C Deirdlrcl. was
present. Two specimens with morc than 35 prickles
must be considered questionable. Diagnostic char-
acters useful in the northern part ofthe basin also
applied here. In fact, head size was even smaller
and the lateral line was even less complete than
in northem basin C Dznrlirei, thus differences wtth
norlhern Hame) Brsin C. f i |, l l ,hri uere greJler.

Sample sizes were snall for Malheur and Snake
rivers, but diagnostic characters again followed
the pattem from nonhern Hamey Basin. How
crer. prickle \ 'ounl\ lor C. bendirei \\ere more
similiu to southem Hamey Basin fx= I L8 and 10.1,
respectively) than to nonhem populations F=2.2).
Other diagnostic characters, head length residu-
a ls  lnd  la tc ra l  l ine  comple tene. . .  uere  n t r t  , ' i g -
nif icant (P=0.10 and 0.13, respectively), but did
follow the nofihem Harney Basin pattem with C.
hendirri hating shoner head: and morc incom-
plete lateral lines.

Sample sizes for lower Columbia Basin fish
were also small. All f ish in the lowerbasin (Gales
Cr and Clatskanie R.) were C ,etdl,'ei and most
in the upper Willamette tributaries were hybrids.
We found no specimens ofC }u&bsi, which makes
the identification ofhybrids questionable. As in Snake
R. sanrples, the three diagnostic characters follow
the northem Harney Basin patterns, but the two
morphological measurements were not signifi-
cant. More work is required 1(] resolve the taxo-
nornic status of Willamette R. mottled sculpins.

Identjtication of individuals is not easy and
may require drainage-specifi c criteria. At this stage
in our understanding. we believe these species
can be diagnosed by the number of prickles on
tlre leli sidc of the body, with C. bendirei ht*ing
less than 30 and C. ftubbsl more than 90. Hybrids
were intermediate. Two additional characters,
residuals from the relationship, HL= 0.2238 +
0.31 l5SL, and completeness of the lateral l ine.
corroborated identifications, with C. bendirei
having a smalJer hcad and more incomplete lat-
eral line than C. hubbsi (.Frgure 4).
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The diagnoses of these fbrms may apply ro
Upper Columbia Basin specimens evaluated by
Peden et al. (1989). In that study, specimens with
pricklcs present were identified as "nominal C
bairdi and,(.or) C. hubDsi" while those with f'ewer
than l0 prickles and smaller hcads were idcnti-
fied as "nominal C codrsr"r". Tht: latter charac-
ters areconsistent with C berdld.As in this study.
the distribution map in Peden et al. (l989) shows
that the two species are usually geographically
segregated.

Bison and Bond ( l97l) suggested thar many
lish in Harney Basin "originated from the basin's
Pleistocene connection with Malheur River" and
also implicated stream capturc between the Silvies
and John Day drainages to explain the lower Co-
lumbia fish fauna found in central Silvies R. Al
though their stream capture explanation might
apply to other fishes, there is no evidencc of C.
Dain'1i complex in the John Day drainage and it
seems most l ikely that the presence of these
sculpins in Hamey Basin preceeded any stream
capture involving the John Day drainage. Coex-
istence of two species in northem Harney Basin,
the Malheur R.. and possibly rhe Upper Colum-
bia R. suggests differentiation occuficd prior to
Pleistocene isolation of Hamey Basin. Because
Hamey Basin had a Pleistocene connection with
the Malheur R.. the simplest explanation fbr rhe
patternis that dil1'erentiated species coexistcd prior
to the Pleistocene isolation of Harney Basin.

Peden et al. (1989) suggest the nced to exam-
ine characters of C. bairdi contplex in terms of

Literature Cited

Bai ley.  R.  M. rnd M. F.  Dimick.  1949. Cottus huhb\ i .  a
new cot t id f ish l rom the Columbia River s lste ln
in Washington and Idaho. Occasional  Papers ofrhe
Museum Zoology.  Univers i r ,v  o l  Michigan.  No.
5 1 3 : l  -  1 8 .

Bailey. R. M and C. E. Bond. 1961. Fournelv spccies offi.esh-
qaGr sculpins, gcnus Cdrrr. tom \l'estern Norrh
America. Occasional Papcrsof rheMuscumZoolog).
Univers i ty  Michigan.  No.634i l  27.

Bern.  T.  H.  1881. Descr ipt ions of  new specics of  f ishes
(Uranidea nurgikna, Pototnor ottu s benrlirei) antl of
M)"cb?hun crenuldtt J. and G. Proceedings of the
U.S. National Museuo. .1::6-29.

Bisson,  P A. ,  and C. E.  Bond. 1971. Or ig jn and dist r ibur ion
of  the f ishcs in Hafney Basin.  Oregon. Ctc 'peia.
l 9 ? l : 2 6 8 - 2 8 1 .

Bond, C. E. 1963. Distribudon and ecolog) of freshwarer
sculpins. genus Cbaarr. in Orcgon. Ph.D. Dissenadon.
University olMichigan. AnD Arbor N4ichigar.

210 Markle and Hil l

their relationships to habitat, espccially upstream
and downstreanr variants. and in terms of pos-
sible hybrid influenccs fiom othcr sculpins. The
foms we identificd could be ccotypes nther than
:pecies. In Hurncl Br.in. C. bcndirel uas mlrt
common upstreanr in smaller or isolated creeks
u herca' C. huhb.ri wa; commun in mainstem
Silvies R. However. the upstream-downstream
pattern did not hold in the Willametre and lower
Columbir nor does it appear to hold in the upper
Columbia (Pcden cr nl l9ti9). Habitat partition-
ing is cxpected of ecotypes as well as closcly re-
lated specics and does not resolve the question.
The congmence ofmoryhology and distribution.
houcrer .  u ls  con: i \ ten t  w i th  l \  u  jpec ic \  mee l
ing in narrow hybrid zones. A better understand-
ing of reproductive requirements. morphdogical
differentiation, demographics and genetics of these
species especially in contact zones in Silvies and
Malheur rivers would greatly increase our under-
standing of western C. bairdi complcx.

Acknowledgements

We greatly appreciare the financial suppor.t of U.
S. Fish and Wildlife Service (FWS Agreemcnt
1,1-,18-000l ) and Oregon Agriculture Experiment
Station. Logistic and other suppod were graciously
oft'ered by W Bowers (Oregon Dept. Fish & Wild-
l ifc), A. Bentovoglio (USFWS) and R. Whire
(USFWS). The projcct and manuscript bencfited
from discussions with C. E. Bond (OSU). This is
contribution no. 11675 of the Oregon Agricul-
ture Expedment Station.

_. 1983. Ccneral report on Oregon Lakcs Pages t5t
155. 1, E. P PisGr (ediror) Proceedings ofrhe Deseft
Fishes Counci l ,  vol .  3,{ .  Desert  Fishcs Counci t .
Bishop, Calilbmia.

Cope. E. D. 1872. Repofi on thc recent reprilc\ and fishes of
the survey. collected by CampbellCarringlon and C.
M. Dawes. L. S. ceological Surve) of rhe Terfito-
ries. Annual Repon. 5:'167 ,176.

Gill. T. N. 1861. Obselvations on the genus airtur. and de
\criptionsoi t\lo new spccies (abddged from the forth
coming repor ofCapr. J H. Simpsoni) proceedings

ot lhc Boston Socrct) ofNatLrral HistoD,. 81 40 :12.
Gnard. C. F. 185{1. A monograph ofthe i-rcshlvater aifrr of

Norlh America. Proceedings of the Amedcan Asso-
ciation lbr the Advancement of Scicnce. 2nd mcet
ing. 18,19: .109-'11 L

Uubb\. C. L. and R. R. N{iller 19,18. The crcal Basin. \\,irh
emphasis on glac ial and posrglacial rimcs. IL The zoo
logical evidence: correlation berqccn ish disrribution
and hldrographic history in rhe dcsenbasins ofrvesrem
United States. Bulledn ofrhe Lnilersity ofUtah.l8:18-
166.



Janssen. 1. .  S.  Coombs, D.  Hoekstra.  and C. Plat t .  1987.
Anatomy and diliirential growth of thc lateral line

system of  the not l lcd sculp in.  Cottus bt t i f t l i
(Scorpaeniformes: Cottidac). Brain Behavior and
Evolut ion 30r 210-229.

Jenkins. R. E. and N. M. Burkhard. 1993. Freshwatcr ilshes

of Virginia. American Fisheries Society. Bethesda-

Maryland, USA.
Koli. L. 1969. Geographical \ariation ol C.ttrr goltio L. (Pi'

sccs. Cottidae) in No(hem Europe. Annals of Zool
og) Fennjci 6:353-390.

Iircsja. R. J. 1965. Thc systematics of the prickl], sculpin,

Crrtr, I a.?cr.: an invesligali on of genetic and non ge-

netic varialion vjthin apolylypic spccies. Ph.D. Dis-

serlation. Universily of British Colunbia- Vancouver.

British Columbia.
Leary. R. F, F. W. Allendorf, and K. L. Knudsen. 1985. Dc

velopmenlal instabilit,v and high mcristic counts rn

natural hybrids ofsalmonid fishes. Elolution 39rl3l8-
1326.

NefT. N. A. and C. R. Srnith. 1979. Multilariate analysis of
hybrid fishes. Slslemalic Zoologt, 28:176 196.

On. E. L., $'. N. Orr and E. $'. Baldrvin. 1992. Geology of

Oregon. Kendall Hunt Publishers. Dubuque. lo\\a.

USA.

Received l6 Aug,ust 1999

Accepted 26 April 2000

Peden, A. 8., G. W Hughes and W. E. Roberts. 1989. Mor-
phologically distinct populations of the shorthead
sculpin. a)rrr .rrll'ls{s, andmoiiled sculpin. Cdlrrr
,dirdi (Pisces, Coftidae), near the wcstem border of
Canada and the United States. Canadian Journal of
Zoology. 67 :2'7 1 | 21 20.

Richardson. J . I E3 6. The Fish. ln: Fauna Boreali-Americana;
or the zoology of tbe northem parts of Bdlish America:
contairing descripiions of the objecis of natural his
tory colleclcd on the late nonhem land cxpeditions,
underthe conrmand ofSirJohn Franklin, R.N. Fauna
Boreali-Americana, Part 3. London, England.

Schuhz. L. P 1936. Keys to lhe fishcs of Washington. Or'
egon and closely adjoining regions. University of
Washington Publications in Biology, 2:103 228.

Simpson, J. and R. wallace. 1978. Fishes of ldaho. Univer'
sity Press ofldaho, Mosco\ Idaho, USA.

Smith, R. 1882. Description of a ncw species of U/arid..r
(Urani(|ea rhothea) frcm Spokane Rivcr, Washing-
ton Territory. Procccd]ngs of the U. S- National Mu
seum,5:347-348.

Snyder. J. O. I 908. Relationships of thc 1'l sh fauna of the lakes
of soulhcastem Oregon. Bulledn ofthe U. S. Bureau
of Fisheries. 27 r69 102-

wldoski. R. S. and R. R. Whitney. 1979. Inland fishes of
Washinglon. University of Washington Press, Seattle,
Washington, USA.

Malheur Mottled Sculpins 21 I


