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Abstract
'I'he 

objccli!c ol this paper \r,as to present sonic prelininary life history ohservations on a nelv exotic \pecies. oricnkl \reatbefish
(Mkgurnut uryuillitaudartlr). in the Lake Washington $atershed of nashington S!atc. Durirg 1999 electrofishing sul.iels of
Lake $hshinglon Ship C.rnal (Portage Bay, Lake LJnion. FremoDt Cut, and Salmon Bay). 21 oriertal weatherfish u,erc collecred.
An rdditional l5 spccinens \tere obse.ved but no! captured. Two additionaloriental wcalherlish were found in lhc stomach of r
largemouth bass (Mr. f.?tu,/rr .rdrro,.L,r). Oriental wca|herlish were collected in arcas rhat conrained aquaric macrophlles and a
mud./sllt subsrale. Nlost fllnale oriental wcalhcrflsh were gra!id. On a|erage. fcmales lr'ere considerablv largcr fian male\. Only
I of 19 oricnul weatherfrsh contained prey. Chironomid larvae and pupae. anrphipods. and cladocerans madc up 96'z ofthe dier
b! wct $cight. Cladocerans and chirononrid lal!ae were the most frequently consumed prey. It is unclear $hal impact orienial
$eatherfish t!illh.r\e on dre fish assemblage in lbc Lake $'ashmgton Ship Canal. Since oriental \r'eaiherfish can \rilhsland a wide
range ofenvironncnral conditions rhe) may cxpand ro many areas ofthe Lake washington basin.

lntroduction

Exotic iish species are wide-spread through
out the Pacil lc Nofihwest. Many species have
expanded their ranges (Wydoski and Whitney, in
press.): howe\er. thcir impact on aquatic ecosys-
tems is oftgn unclear. Most recent reseluch on
introduccd fishes in the Pacific Nonhwest has
focused on predation ofnative salmonids by large,
predatory fishes. Little work has been done on
other potential impacts such as competition. in-
direct effects on the aquatic cotrmunity stl'Llcturc.
or introduction of f ish parasites.

The oriental weatherfish l.M i.t gumu.s anguilLi
Laud.ttLts) is a mernber of the family Cobitidae
(loaches) which are native to Eurasia and nonh-
em Africa. [t is native to eastem Asia from Bum]il
to Siberia (Berg 1941J. Talwar and Jhingran 1992).
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Oriental weatherfish, as well as several other
members ofthe family, arc popular in rhe Unircd
States as aquariun fish. Introductions ofthe ori-
ental weathefish in the United States are believed
to be either escapees from aquarium supply com-
panies or discarded aquarium pets. The oriental
$eathedish is a cool\, l l ter species that has be-
come established in several states including: Cali-
fornia. Florida, Hawaii, Illinois, Idaho, Michigan,
Oregon. and Tennessee (Logan et al. 1996; Fuller
ct al. 1999). In the Pacific Northu.est, odental
\\"eatherfish were first reported from the Clackamas
River. a tributary to the Willamette River (Bond
1994). More recently, this species was repofted
from the Owyhee. Malheur. and Snake Rivers in
eastern Oregon and western Idaho (Logan et al.
1996). Until now. there has notbeen any evidence
of a viable population in Washington Srate
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(Wydoski and Whitney. in press). This paper docu-
ments the collection of oriental wcathcrfish and
sumnarizes some ljte history observations in thc
Lake Washington u'atershed of Washington State.

Methods

Fish surveys rvere conducted during April-July.
1999 in the LakeWashington Ship Canal (including
Portage Bay. Lake Union, Fremont Cut. and
Salmon Bay) in the Lake Washington u'atershed
ncar Scattle. Washingtor'r (Figure l). Fish were
collected at night with boat clcctrofishing equip
ment along shoreline tlarsects. Odental $'eatherfish
were preserved in l07r fbrmalin. Total length
(nearest millimeter; TL) and \\"eights (nearest gram)
uere takcn. Thc abdominal cavity was opened to
determine the sex and remove thc digestive tract
for diet analysis. Prey items were idcntificd Lo
ordcr or other broad taxonomic level. For each
fish, prey groups were enumerated and wcighed
to fic nearest 0.001 g.

Results and Discussion

Co ection Locations

Twent.y odental weatherfish u'ere collected trom
the south side of Portage Bay and onc was col-
lected from thc Frcmont Cut (Figure 1 ). An addi-
lional 15 specimens were obsen'ed in Ponage Bay
but escaped. Two other oriental u'eathertish rvere
repofted eariier from the Lake Washington wa-
tershed (Figure l). The first specimen was col-
lected from the northeast shorc of Union Bal, in
the summer of 1997 (T. Sibley, University of
Washington, pers. comm.) and another was col-
lected tiom Thornton Creek in June of 1998 (Re-
source Planning Associates 1998). We also lbund
two odental weathedish in the stomach of a ,138
mnr fbrk length largemouth bass (Micropterus
snlrrftles) collected in south Portage Bay on May
5, 1999. as part of rnother study (R. Tabor, un-
published data). Onc of the ingested odental
wcathcrfish was a 166 mm TL female. We wele

Figure 1 . Localion \ ( slars ) that oriental weathedish have been collected in the Lake $'ashinlr u n $ l rc I ih(rl.
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unable to dctcrmine the size or sex of the other
oriental ueathcrfish because of thc advanced state
of digestion.

Hab tat

In south Poftage Bay. orient;r1 weatherllsh werc
collected on the bottorr in low-gradient, shallow
water (0.2 0.5 n). Fish rvere over mud/silt sub-
strate in aquatic marcophyte beds consisting of
Chara .sp., Nitelltt sp., ZannicltelLio palu stris, trnd
Nr4as./Ze,ri/is. In the Fremont Cut. a singlc orien-
tal weathefish was collected in an area of mud,/
silt, cobble. andboulders. Few aquatic macrophytes
wele plescnt. Accordlng to Walker (197,1) and
Talwar and Jhinger (I992). oriental weathedish
prefcr a muddy substratc in $'hich they can bur-
row until only their head protrudes. In Oregon,
Logan eL al. (1996) found thar mosr ofiental
weatherlish inhabited mudd)' sediments among
aquatrc macrophytes. ln contrast, Lintemtans et
al. ( 1990b) found oriental weathedish in a range
of substrates lrom t'ine silt to bedrock.

S ze Range and Sexual l\,4atur ty

Oriental *eathcrfish collected in 1999 ranged in
size fiom 85-200 mrn TL. The maximumreported
size of oriental weathefish is 2:18 rnm TL (Berg
19,18). The average lcngth of female oriental
weatherflsh (l7l rrnr TL: Table l) was consider-
ably larger than that of mrles ( l:13 mn TL). Males
could easily be clistinguished extemally f iom fe-
males by their largc pectoral fins and the pres-
ence of a round lamina circularis (Masuda et al.
19E.1; Lintennans and Burchmore 1996). Sixty-
ser,en percent of the temale oriental weathedish
we collccted were gravid. ln Mrv and June, all
(N = 5) t 'emales were grtrvid *hile only one (N =
.l) was gravid in July. Somc of the nales had cn-
lalged gonads, but we did not see anv obvious
signs that they were dpe.

Food Hab ts

Of l9 oriental weathedish digestive tracts exan
1ned, only seven digestive tracts contained any
pley. The dict *as mostly small bcnthic inverte
hru tes  rTab lc  )1 .  Srna l l l rnount .  o fJc t r i lU .  \ \e re
also present but were not measured. Chironomid
larvre and pupae, anrphipods, and cladocerans
madc up  96 .3% o f  thc  d ie t  by  wet  $ ,e igh t .

IABLE 1. Totrllengrhs (nm) und sex of orienral $ eatherfish
coilected in thc t-ake l'ashington basin. Ma,"--Jul]
1999.

\ulnber T' , r , r l  l (n!dr  (mrnl

I
l
3

5
6
1
li

Female

Fc ale

Fcnale

Female

Female

Female

Femxle

Femalc

Femalc

200
t 9 /
178
175
1',t1
1',l3
1 7 3
1.15
l t 8
l 7 l . ' 1

1 0
1 1
1 2
t l

t 5
l 6
t 7

Nfule

NIr le

NIale
Mal.

Male

N,h1e

Malc

\{alc

r66
162
r 5 8
l , l i t
1,11
1 3 1
120
120
I,13.3

1 9

2t)
l l

Immaturc

lmmature
l t 0
108
r00
85

103 .3

TABLE 2. Pooled food ilcns of seven oriental wearherfish
lroln south Portage Bav 1999 (FO = lrequenc)
of  occufrence).  Thc die l  l rnalvsis doc!  nol  i r -
c lude snal lamou.t !  ofder i tus which \ lcre nor
measured.

Prc\  ! ruup

\\ret
Tolal Percentage of FO ['eight

nu bcr Organisms (C.) (.q.)

Cladoccra
Copefoda
Ostracoda
Amphipoda

Insecta
Diptera

Chironomidae
Ephemcroptera
Uridenrified Insccr

Plant material

r00 36.9
11 .1  16 .5
28.6 0.5
5 l . t  0 .E
5 7 . 1  l 9 . l

85.7 61..1

'7t.1 60.1
1.1.1 0.3
1'1.3 0.3

221
1',72

6
t 0
l l

l 5 l

l :19
I
I

59.,1
16.2

2.1
8.9

.10.6

.10.1
0.3
0.3

1,1.3
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Collectively. cladocerans and chironomids wcrc
the nlost l iequently ingested prey items, repre-
senting 46% and 407., rcspcclively of the prey
items. Linle is kno$,n about thc dict of oriental
$'eatherfish in theirnatural habitat. However, Kim
et al. (199,1) found that they readily consume
mosquito larvae and have been used successtully
in South Korca to control mosquitoes in rice pad-
dies. Some diet analyses have been donc on fish
collected from lotic systerns in Australia, where
oriental wcatherfish are also an introduced fish.
Burchmore et al. (1990) lbund thcir diet consisted
of algae. detritus. ostracods, cladocerans. and
gastropods. Lintermans et al. (1990b) noted sev
cral oriental weatherfish frorn Ginnindena Creek.
Austrrl ia. had been ttcding of zooplankton.

Range Expans on

Since oriental $,eathcrlish can withstand a wide
range of environmental conditions (Schultz I 960t
Baensch and Richl 1993; Logan et al. l996) and
given the habitat preferences of oriental
weathcrfish, the taxon may be able to expand to
n l i ln )  i r r (u \  o l ' l he  Lakc  \ \  l rh  ing ton  bc . in  o r  tna l
alread,v be present. Because Union Bay (Figure
1) is large, has similar habitat, and is close by to
Portage Bay, it may also contaiD a substantial
population of odental weathertish. Because ex-
tensive marcophyte bcds are common along the
shoreline of Lake Washington, oriental \a'eathcfi sh
may be able to mpidly expand around the entire
lake. Additionally. they could move into the
Sammamish River drainagc, which is a low gra
dient system with abundant aquatic maorophytes
and line sediments. In some locations. oriental
weathefish appear to be able to quickly expand
their range (Lintennans ct al. 1990a). In anAus
tralian drainage, oriental $eatheffish werc docu-
mented to have expanded their range over sevcn
kilomctcrs per year, which resulted in a six-tbld
range increase in 34 months (Lintermans et al.
1990b). However. in Shiawasse River, Michigan,
odental $'eatbefiish only dispersed 2 km upstream
and 1.1 km downsteam in 19 veals (Schultz 1960).

lmpacts on Aquatic Ecosystems

The impact of oriental weatherflsh introductions
on aquatic ecosystems has received Iittle atten-
tion. In Hawaii, they were categodzed as having
intermediate inrpacts to nalivc stream tauna be-
cause of their prefened habitat. food habits. and
abunJanee lMae iu lek  1984. ; .  In  'omt  t rcd : .  o r i -
ental weatherfish introductions have been con-
sidered bcncficial (Welcomme 198,1). because they
c n he u'ell us a l,r, 'r l  l ' ish , 'r u'cd l, 'r mo.quilo
control (Kim et al. 1994). Due to pussible inr-
pacts to native fishes and other organisms inAus-
tralia, the govemment made the importation of
oriental wcatherfish illegal in 1986 (Lintermans
et al. 1990a; Dove and Ernst 19913). Prescntly.
fishery managers have speculated on possible
impacts but little data is available. Possible inter
actions include introduction olfish parasites (Dove
and Emst 1998), competit ion 1br lbod or spacc.
prcdation of fish eggs, ol some type of indirect
effect by restructuring the aquatic ecosystems.
Funhcr rcscarch is needed on the ecology ofori
ental weatherflsh. Future etlbrls should also in-
clude a nonitoring progranr to document the dis-
tribution and possible range expansion oforiental
$,eathertish.
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