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Parasites of Juvenile Yellowfin Sole and Rock Sole in Southeast Alaska

Introduction

Identification of fish parasites is emerging as a
low-cost altemative to nore expensive methods of
tagging to study migration and stock structure (Wil-
liams et al. 1992). Parasites acquired in different
habitats can reflect di1'lercnccs in waterquality, the
distribution ofintermediate hosts, or other habitat
changes (Landsberg et al. 1998). Parasites have
been successfuJly used to trace migration routes
(Groot et al. 1989,Avdcev andAvdeev 1998),de-
termine feeding habits (MacKenzie 1983. Houston
and Haedrich 19136), and many studies have used
parasites as natural tags to identify discrete stocks
(rcccnt studies summarized in MacKenzie 2002).
Parasites are also widely used as bioindicators of
pollution and habitat change (reviews by Khan
and Thulin l991, MacKenzie et al. 1995). Unlike
conventional tagging studies, iish need only be
caught once if the parasitc is present in most of
the fish in a given stock.

Flatfishes (tamily Ple unne ct idae) corrslrt]ute
some ofthe most important groundlish resources
in the northeast Pacific Ocean, accounting for a
Iarge propo ion ofthe total groundfish catch. In
Alaska waters, total biomass for yellowlin sole
(Linanda aspera) and rock sole (Lepidopsexa
bilineata) in the Being Sea alone was estimated
at 1.6 and 2.1 mill ion metric tons, respectively,
in 2000 lWitherell el al. 2000). Bolh .pecie. are
found in the waters of the continental shelf and
often co-occur. Commercial catches of these

flatfishes in the Bering Sea and Gulf of Alaska
averaged l?0,000 metric tons per year during
the last decade. with an ex-vessel valuc of $30
mill ion (Witherell et al. 2000).

The purpose of the present note is to provide
basic information on the identity and variance of
infection ofparasites present in thejuvenile stage
of these impofiant flatfishes in Southeast Alaska.
This survey was undertaken to identity parasites
that might have ecological signilicance or be useful
as biological markers in luture studies.

Methods

Juvenile yellowfin sole and rock sole were obtained
ftom tbrce locations within the estuarine portion of
Auke Bay, Alaska, inJune, and from two locations
outside the bay (Lynn Canal) in September using
a 6-nlrn mesh beach seine (Figure 1). A total of
100 fish ( J0 of each species from each location)
was examined for parasites. The fish in the bay
were recruits <100 mm in total length (TL), and
the juveniles in the marine areas were 100-500
mm TL. Fish were transported live to the labora-
tory and then quick-frozen.

After thawing, TL of each fish was recorded and
fish were examined for the presence of parasites.
The extemal surt'aces. including skin, gills. and
hn: u ere erumined under a di:seclrng micro.cole
for the prcsence of ectoparasites. The body cav-
ity was opened, and the intemal musculature
was similarly examined tbr encysted parasites.
The contents of the digestive cavity wcre mixed
with sodium bicarbonate and allowed to settle to
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Figurc 1 N'hp of Auke Bat and lunounding .|r'a!crs of Lynn Canal.,{laska. Sanpling sires t.2. rnd 3 arc wilhin the b:ry and
e\tuar). Siles .1 .rnd 5 arc ir the mari.c surers of L\nn Ctanal.

remove par-asites fbr examination. Squash prepa-
rations \\"ere nrade from santples of livcr. spleen.
kidney, intestine. gall bladder. and urinary bladder
i l I J  e \aminrJ  us in [ :  r  cornpuund tn i r  r , ' \eope r l
.100 X fbr [.ryx0sporeans. Parasites were fixed in
10% buffered formalin and then transfened to
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70dlr ethanol fbr preservation and identiflcation.
Cestodcs and nematodes were transfer:red to etha
nol/glycerol for gradual clearing. Parilsites wcre
identil led to species and counted. Prevalence and
mean lntensity were caiculated for each parasite
spccies. Prevalence refe$ to the propor.tion of fish



inf 'ected with a given partrsite and mean intensity
refers to the mean number ofparasites of a given
spccics pcr inlccted hosl (Bush et al. 1997).

Results

The same helminth parasites were found in yel
lor,f in sole and in rock sole (Table l). Altogether,
l0 species of parasites werc present: the digene-
tn.' Br* ltt plntl lu'; , ft nd!u.\. Dch'lrur\ t Lt rit u.\.
Le cit haste r gi bbo sus. Podoto ty le gi b bonsia, and
TubulovesicLrLa Lindbergl: thc larval ccstodc N1-
belinia sunnenicola. the lanal nematodes Arie,?ftls
simple.r ard H)"steroth\lqcium qduncumt the iuve-
nile acanthocephalan Connosoma viIIosun; and
the adult acanthocephd,an Ec h ino rh\ nc h u.t gad i.
No pro lozoans uere  de tec teJ  dur ing .c rcen ing .

Four species of p;irasites were present in both
the small flattishes capturcd in the estuary and iD
the largerjuveniles present in the madne sample.
Parasites from yellowlin sole collectcd in Aukc
Bay were the stomach digeneun Podo.ot)'le gih-
Dorsic, the intestinal nemxtode H .\'s t e ro t l1\, I dc i um
athtntnn, and the intestinal acanthoceph lans
C o r -vro soma vil lo sum att,d Echin orltynchu s gudi.
Potlotttry[e gibbonsia nd E. gadi wcrc present
in sinri lar prevalence in the marine samples. In
contrast, the prevalence and intensjty ofinfection
with C. r.,i/losulr and H. ttdtntlutn u,as signifi
cantly greater in the marine llatllshcs than in thc
estuarine samples. Corynosoma t:illosul? was the
only estuarine parasitc with a grcatcr prcvalence
in rock sole than in yellowlin sole.

TABLE L Parasites ofjuleDile yellowlin sole rnd fock sole iioln estuarine:md narine locations in or ne.rAuke Bay. Southeasl
Alaska. Pre\alences are in percenl:rges and mean irtensity is lbllo$ed by standard eror estim:rtes.
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Thc rcmaining 6 parasite species were present
only in the maine samples of ) 'ellowlin sole and
rock solc. BrachtphalLus LretMtL!s. Dercgenes
varicus- Lecitlnster gibhosu.t. Tubuloyesictrla
I indbergi, and Nt be I inia .urmrettico la werc most\y
prescnt in the stomach and mescnteries. and the
larval Airlsaftls simpLex wete present in both
mesenteries and musculature. The prevalencc
and intensity of infection of thcse parasites were
greaterln the marine samples than in the estuarine
samplcs and rvere similar fol ycllowfin sole and
rock sole.

Discussion

Most ol the parasites repofied herehavc not been
prcviously repofied from yellowfin sole or rock
sole in Alaska. This is Lhc 6rst survey ofparasites
in yello*fin sole reponcd in the l iterature. Therc
have been only two parasites previously noted for
yellor'fin solc. During a study of leech parasites
on crabs in British Columbia, Canada. Sloan et al.
( 198.+) noted seveml Cal/iobdella sp.leeches on a
single ycllowfin sole and the protozoan CnltoDla
sp. in the blood of six vellowlin sole. In contrast,
aJl parasites found in this study were previouslv
reported fiorn rock solc (sunrmarized by Love
and Moser 1983), but of these only Derogene.s
raricrs has bccn rcported liom rock solc in Alaska
(Kruse 1977). These parasitcs display l itt le host
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specilicity and are reported fron a wide range of
marine lishes throughout the North Pacific Ocean
(Moles 1982. Lovc and Moser l983).

Two of the parasites species show potcntial
as biological markers. Givcn the small sanplc
size of this single-year survey. it is impossible to
determine how much spatial or tcmporal vadation
there might be in either prevalcnce or intensity.
Most ofthe parasites fbund in the larger fish liom
outside the estuary are ubiquitous parasites of
Pacific coast madne nshes and are unlikely to bc
useful as biological tags. The potential exceptions
may be the digenean Podocot)'le gibbonsia andthe
aclurthocephalan Ecfi ino th) nchLts gadi.That lhese
parasites were prescnt in the same proportions
in the estuadne and marine sanples of yellowhn
sole suggests that these parasitcs may be acquired
duling estuarine residency. Both Podrcotrlc sp.
(Gibson 1972) and Eclinorhyttchur sp. (Olson
and Pratt 1973) have been proposed as markcrs
of estuarinc residency in other llatfish species.
The much lower prevalence of these parasites
in rock sole may be the result of diet differenccs
between the juvcniles of these two spccies. The
acanthocephaian Co4,irosorna sp. matures in pin-
nepeds, where it can pcrforate the intestinc. The
high prevalence of this genus in flatfish increases
the chances of infection of any pinniped spccies
that forages on these juvenilc l latl ishes.
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