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Brook Stickleback Established in Eastern Washington

Abstract
This nore documcnrs thc first record ofbrook stickleback in Washington. Brook stickleback is established in the upper 36 kln ol
Rock Creek, Spokane Count!. washington. Rock Creek is a nibutar) of fic Palousc River, which drains into the Snake River.
Collecrions prior ro 1999 yicldcd no brook stickleback in this drainage. leading us to believe ihal the species was recently intro-
duced. This is rhe l-rfrh rccord ofoccurrence rest ofthe continent: di!idein fie l-nilcdStates since I995. B rook stic kleback were
preliousl) collected jn lhc Swan/Flathead River drairage, \{ontana. Crccn Rivcr drainage, Utah. Elk Rn'er drainage. Colorado
and Klamath Rivcr drainaee. California.

lntroduction

The puryose of this study was to documcnt the
recant invasion and distribution of brook sticklc-
back (.Culaea inttutsLrnr) in eastem Washington.
The natural distdbution of brook stickleback in
Nofth Anedca was centered east of the Rocky
Mountains, pdmarily in the upper Missouri/Mis
sissippi River, Peace/I4cKenzie River, Great Lakes,
and Hudson Bay drainages (Nelson 1969, Wooten
1976, 198,1, Lee et al. 1980). Brook stickleback
historically occurred on the eastern slopes of tbe
Rocky Mountains in Brit ish Columbia (Scott and
Crossman 1973), Alberta (Nelson and Paetz 1992),
Northwest Tenitories (McPhail and Lindsey I 970)
and Montana (Brown 1971. Holton and Johnson
1996), but notwyoming (Baxter and Stone 1995).

Historically, brook stickleback were not re-
ported wcsl of the continental divide in North
America (Jordan and Gilbert 1883; Gilbeft and
Evemarn 1895;Jordan and Evermann 1896-1900:
Jordan et al. 1930: Schultz andDelacy 1935, 1936;
Schultz 1936;Brcwn l97l: wydoski and whitney
1979; Simpson and Wallace 1982). Additionally,
the only fbssil stickleback reported west of the
continental divide is Gasrerosreris ( Miller 1958,
1965; Mural 1973).

Brook stickleback was first recorded west of
the continental divide in 1991 in tributaries ofthe
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KJamath River, Calilomia (Moyle 2002). Brook
stickleback specimens were later rcported ( 1995)
from the Green Rjver, Utah (Moddc and Haines
1996). EIk River, Colorado (Modde and Haines
1996), and Swan River. Mentana (Holton and
Johnson 1996). The Montana specimens wcrc
thought to have originated from an illegal intro-
duction prior to 1995 and, by 1997, had extended
their distribution downstream to Flathead Lakc
(J im Vashro, Montana Department of Fish, Wildl ite
and Parks, Kalispell, Montana, personal commu-
nication). This paper documents the first record
ofbrook stickleback in Washington State and the
filth record of its occurrence west of the conti-
nental divide.

Methods

Broo l  s r i r . k leback  ucrc  co l lec ted  dur ing  rou t ine
electrofishing and dipnet surveys 1or fish and
benthic invefiebratcs in the Rock Creek drainage.
Spokane and Whitman Counties, Washington in
1999 and 2000 (Figure l). Rock Creek arises on
the Turnbull National Wildlife Rcfuge. 30 km
southwest of Spokale and drains southwest into
the Palouse River. The drainage is located in the
channeled scablands geological province, tbrmed
by outburst floods from glacial Lake Missoula
(Waite 1980). Study sites are presented in Figure
l. Latitude and longitude coordinates were ob-
tained using a Gamin E-map Global Positioning
System and confimed using Terrain Navigator
software. Brook stickleback were identified using
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Figure L Locations of l:l silcs sampled in the Rock Crcck draiDage. Spokane and Whitman Counties, WA in 1999 and 2000.
Refer to Tablc I ibr latitude and longitudc coordinates ofeach sire. Brook sticklebacks werc prcsenrat sires l-6 and l,l
and abscn!  at  s i tes 7-  13.
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the taxonomic keys ofScott and Crossman (1973).
Becker (1983), and Nelson and Pactz (1992).
Voucher specimens u'ere stored in the Eastern
Washington University fish collection (Catalog
No.  EWU 99-001) .

In an attempt to discem theiroligin. pelvic spine
Iength (base to tip) and standard body length (tip
of snout to posterior end ol caudal peduncJe) of
l0l brook stickleback were measurcd to the nearcst
0.1 mm using a digital calipcr. Prcvious invcsti-
gators reported clinal variation in pelvic spine
length (Nelson 1969, Andraso and Banon 2002).
Specimens tionr the northwestern pofijon ofthejr
range (Alberla. B tish Columbia. Northwcst Tcr-
ritories) had relatively shorter spines than those
fiom the southeastem portion oftheir range (Ohio,
Michigan,Wisconsin). Several populations from
Alberta and the Nomhwest Territories lacked the
pelvic skelebn altogether (Nelson 1969. 1977;
Nelson and Arton l97l: Nelson and Paetz 1972.
Reist 1981). We plotted pelvic spine length (de-
pcndcnt variablc) against standard lcngth (indc-
pendent variable) ofeach individual in our sample
and comparcd thcir distribution to thosc rcportcd
by Nelson ( 1969) andAndraso and Barron (2002)
for brook stickleback populations throughout their
natural rangc.

Results

In 1999 and 2000. 5,+l brook stickleback were
( , , l l ec lcd  and -1 .115 ddd i l ionJ l  \nec in rcn :  \  e rc
obse ed at six locations in about 36 km of the
Rock Creek watershed in northeastem Washing
ton (Sites l-6 in Figure l. Table 1). One addi-
tional specimen (at Site 14 in Figure l. Table l)
was collected liom an isolated pond about 24 km
downstream from the oullet ofRock Lake in 2000
(Todd Thornpson. USDI Bureau of Land Man-
agemenl. Spokane, Washington. personal com-
munication). Brook stickleback were first obsened
at Sites l. 5, and 6 in May 1999 and 2 .1in Octo-
ber 1999. They were also collected at Sites l-5
dudng the summerof2000. (Site 6 wasnot sampled
in 2000.)

Mean left pelvic spine length of 101 speci-
mens was 3.0 mm (range 2.1 -1.0 mm) (Figure
2). Thc distribution of pclvic spine lengths in re-
lation to standerd body length was more similar
to brook stickleback from the southeastem por-
tion of their range than from the nofihwestem
portion of their range (Figure 2).
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Discussion

The present occu[ence of brook sticklcback in
the Rock Crcck drainagc undoubtedly reprelents
a recent introduction. Five of the 6 sites u'here
stickleback were recovered in 1999 and 2000 (1.
3, ,1. 5, 6 in Figure l) were surveyed between
1980 and 1998. some on multiple occasions. but
no stickleback were found. Ludwig and Lcitch
( 1996) and Fuller et al. ( 1999) noted that stickle-
back are a comnon contaminant in bait buckets,
which suggests a means of dispersal.

The mean left pelvic spine length in relation
to standard body length ofourspecimens was closer
to brook stickleback from the Ohio than those
fiom Albena (Nelson 1969. Andraso and Banon
2002). Therefore, it appear s probable thatthc brook
stickleback in eastern Washington originated floln
the Mid$estern United States.

The point of introduction seems to be near
the headwate$ of Rock Creek as this was where
we observed the greatest abundance. From there,
brook sticklcback could have rapidly dispersed
downstream since six of the seven sites whcrc
their presence was recorded wcrc interconnectgd
and the elevation ch nge between them totaled
282 m. Apronounced tendency to disperse down-
stream has been noted fbr this spec;es (Lamsa
1963, Manion 1977). ln the Rock Creek water-
shed, dams at Pine and Chapman Lakes and wa-
terfalls act as barricrs to block upstreanr dispersal.

Brook stickleback were found as fnr down-
stream rs the inlet of Rock Lake. None was col-
lcctcd in thc lake (Mcl-ellan 2000) or at six sites
downstream from the lake. Howcver. the BLM
record (Site 14) is from an isolated pond adja-
cent to Rock Creek in the proximity of the most
downstrean site we sampled (Site l3). This pond
is perched on a basalt terrace 62 m above Rock
Creek and has no inlet or outlet, so that it would
be impossible for sticklebacks to rnove from Rock
Creek into the pond even during spring lieshets.

Cow Creek. a tributary of the Palouse Rivcr,
and Hangman Creek, a tdbutary of the Spokane
River. were sampled in 1999-2000, but no brook
stickleback were found. These wcre the closest
drainages located respectively to the west and east
of Rock Crcck. These data provide a temporal
snapshot for future comparisons.

Introduction of nonidigenous brook stickleback
is a matterol'conccm because they are pugnacious



TABLE l. Disrribuljon rccords ( I 999 and 2000) of brook stickleback in Rock Creek, tribut \
ro lhc Palousc Ri!er. Snake River drainase. \Vashinpton.

Nlap Locatron
Loc|Iion Nrne

L.rtirude a'N)
I-ongilude ('W)

No. No.
Collecred Ob\efled

Lung s Pond

Reeles Lrke

Iiock Creek
(PiDe L.  out ler)

Rock Cfeek
fchrpmrn L. outlet)

Rock Creek
(Rock L.  in lc! )

Rock l-akc

Iiock Creek
(Rock Lake out let)

Itock Creek
( H w r . 3 3 )

Rock Creek
r BLN,I i )

Rock Crcek
(tsL\,r 2)
Rock Creek
(BLN' l )

Rock (lreek
(BLNI,1)

I \o lated poDd

0,17.,165.1"N
I 17.:1890'W

0,17.,1100"N
7 .5651"W

0,17.,1228'\
I 17 .5371 .W

0'17..1086.N
117.53,10"w

0,17.3545'N
117 .5661 .W

0.17.2221"N
l.6lI  "W

047. r866.\
117 .6831  W

0'17.1388'\
I 11 .7212"W

0'17. 1 2.10 .N

117.7193 "W

0,17.0601"N
117.9660'W

0:17.0538'N
117 .9713 .W

0,16.9817'N
I17 .9332"W

0,16.982,1'\
I 17 .9183 ,W

0:16.99,12'N
I 17.9.151 "W

50t) 2.000

2.000

100

l 0

l t r

l 2

t 3

BLNI I .l reilr lo lbur silcs samplcd on thc Escure Ranch. managed by the Bureau ofLand

Managcmcnt,
I Infonnation fiom Todd Thompson. USDI, Burcau ol Land Managcmcnt. Spokane. wA.

The specinen was collcclcd in an unnamed depressional wetland isolaied on a bench above
Rock Crcek on thc Escure lianch.

and camivolous. They eat a variety of aquatic
invertebrates, especially Chironomus larvae and
c ladoce lan '  {Becker  lq83) .  rnd  i i .h  egg '
(Woodling 1985). Therefbrc, thcy may compete
with or prey upon native species. They are abun-
dant on Tumbull National Wildlife Refuge and
cou ld  po ten t ia l l l  re \ ln rc lu re  the  l rquat i \  commu-
nities in refuge ponds and streilms.

Giren their propensity for downstream displace
ment. we anticipatethat brook stickleback in Rock
Creek will eventually spread into the Palouse.
Snake, and lo$,er Columbia Rivcrs. Wc also prc-
dict the imminent spread ofSwan River/Flathead
Lake populations into the Clark Fork. PendOreille
and upper Columbia Rivers.
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FigufeL Lei i  pelv ic spinc lcngf i  velsus standa length ofbrook\r ic t lcbackh= 101) col lected f rom rhe Rock Crcckdrainage,
Spokane und Writman Counties, Washingto. (indnidual bl|ck dots). Shaded arcar and enclosed lines indicare rhc
range in \'ariatior of pcl\,ic spinc lcnsth lo strndard length of brook sricklcback collected at five differen! locad|)ns.
iiorr southeaslern to nolth$eslefn portions of lhcir natural r.rnge (afier Nelson 1969). Pcl\ic spine lengths of the
sticklebacks fronr ca\lcm \\hshirgton $ere coDrpafable to lhose tbund in the tr{idwe\t.
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