%L wointegimnent, whiclr trep- the arimal at
witic o subtorrmenn nnd deep wator forins
hah i ever exposed aormially Lo the problem of
Correwnler interfaoe,

st pevploary fenture of th ) aeoie how thov qae their
modited (o h:gs. Since ]‘ch]l S0 andl il the gencre have
avchifiod Foe e function is probad W oue that mqum- Govery
dovice Avcr chiserving spccmml. Angelier (1955) was

; et the hasstion was tactde and S dedipes, with a lep simile
v thak in fipure 4 <|ru‘ have, ha"*s L:z; bare obvicusiy cersory, S moedyi
b the dong e e however, but «tii] retaine the cusesitial mos rphology
of leg copment T-6 ([ 2.). This exaniple of v ‘ria{,imy in t;,(,tl] structures

bt swith uniform mechameal relationships supreests an additional function
ror the log

Moch

smcadly. the elaw of the first g, mar anchor the atamal or it may
: zu-dn.f' The lack of anv muscde development 1n the coxae
wogood evidenee that the fiest e has not taker aver a
; the focomotor functions, lor 1t has been shown that coxal
speniemes are generadly reliable el ators of the strength of e action.
[t thus cppears probable that both sensory and mechanical functions are
curnied out by log 1L
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dssern Dentschlands lebende Wassermithen

NEW PARASITE RECORDS FROM STICK
TR

SALMON IN AN ALASKA ¢

CKLEBACK AND
TREAAM

Ouiven B, Capre .
LS Fishamd WWikdlife Seveice, Denver, Colorado

some new 0sh parasite records were made daring *h{" course of
tishery  Investigations in Alaska in the summer o* 047 The host
fish, three-spine stickleback (Gastervsiens arnfenius Tinn). ]\ing salmon
(Qacorhynchus tshawytscha (Walbaum)y ), and red salmon (Oncerfynchus
werba (Walbaum} ), were found in Otter Creek on the military reservation
b Fort Richardson, Anchorage, Alaska, Otter Creek is tributary o
T Eagle Bav, an arm of Cook Inlet.  Additional host and parasite material
was collected for the author by Ay, David Slegper in the summer of 1948,

Three paragites were fownnd i abunlance on Otror Creek fish, each
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representing new host or distributional records.  One parasite, a fr
water rmussel glochidium of Anedonie beringicna Middendorf, infested
three fsh species named above. A copepod, Irgasilus turgidus Fre
was found on the sticklebuck and the red salmon. A MICrOSporc
Nosema anomela Moniez, infested nnly the stickicback.

Adult mussels collected in Otter Creel and Otter Lake werce ki
identified by Dr. Myra Keen, Curator, Conchelogy Musesm, Stan
University. Parasitic females of the copepods were identified by
Thamas B. Bowman, Associate Curator, Division of Marine Invertebr.
U8 National Museum. Dr. Datus Hammond, Zoology Departn
Ursh State University, examined the microsporidians.,

Tanee L
Tncidence of Giugea cvsts on 66 sticklebacks in Otler Creel, 1045,

| h i
|
% Average | Average | Percentage of cvsts
Dnte | Number size of ! nmbe |
booof fish fish ioofeysts |77 I T"_
’l (mm.) | per fsh | Skin U Gilts T
I —_ | S - S
i
May 2% ... | 23 00 ] 6.2 ' 25 | 65 |
Jun, Bl 20 48 % (.55 i 60 o
Jun. E...o ! 2 50 ! 1 P00 0 i
Aug. 23.. . i 1 10 | 5 | 60 20 1
: = |

Nosema anomela Montes

This microsporidian parasite has been known from the three-
“stickleback in Furope for many years (Weissenberg, 1921).  Alth
Kudo (1946) named Nosema cnomeld as a parasite of stickleback
present author has not found infections which specifically show its exis
in North America.  Markley (1940) did not name it in his paper ot st
back parasites in Californiu. The present reeord is, therefore, judg
be the first from the new world, ’

Glugea cysts may be lound 1n many fish tissues, Stempell (1804) hu
reported infestation in the skin, the ovarium, the peritoneum, ane
imtestine, The morphology and development of the cysts have
deseribed in detail by Debaisican {1920). :

Microtome sections of infosted sticklebacks from Otter Creele sh
that most Glugea cysts were located in the large body muscles, just
the skin, The presence of cysts was apparent from outside the
because the lesions took the form of whitish swellings which often diste
large portions of the body surface. The head, thorax, and abdom
harbored cysts.  Few were found on fins, but many were located i
gitl chambers.  Table [ fontaing a summary of counts of Glugea oy
Ottor Creek sticklebaeks to show the distribution on the body, an
abundance, in samples collected randomly in four davs in 1048,

Sricklebacks were not abundant in the stream after the midc
June, and it was difficult to secure specimens for examination,  Alt]
the data in the later collections are scanty, fliey suggest an inere:
numbers of cvsais per fish as the $eason progresses. OF the 56 fish col
ane examined, 16 had Glugeas cvsts. There appeared to he na re
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between Lthe size of fish and the amount of infestation.  M-=t of the cvsts
wore located on the skin and gills, the fins having httle importance as sites
for evsis, No ovsls were found on the red salmon or king salmon.

nodorta deringiana Middendorf

The gloctadium of this fresh-water mussel has not been reported
sreviously from any host, In Orter Creek the author found it on stickle-
ek and fingerlings of king salmon and red salmon,  The identity of
he glochidia was established by comparison of newlv-ritached individuals
with advanced glochidia [rony the mersupia of aduli mussols near the
catlet of Otter Lake and the seetions of Otter Creek in which parvasitized
fsh were collocted.  Only the one species of adult mussel was found in
Otter Creck, so the identity of the attached glochidia is open to little
question.

b
i
{

Fro. 1 Newlvoarmebed glockidivm of duodonte beringions.  Inset shows setae
covering the outer surfnee of the glochidiam,

The glochichum of !J:r'rlmim ?)mz:zgwm' 18 ()1 the typical redenta type,
- defined 1 by Rurboer (10 s relatively farge and subtviangular, and
bas o spine ot the tip of « .Lch Valve (figurc 1), The hinge line s long and
~"1icth1v curved. The 1(!1 oth is shightly greater than the depth, the newly
uwhcd glochidia aver @ 0275 by 0500 mm. The surface of each
‘=.3,1\ e 15 covored with setee, each developing from a pit, as shown in the
inset in Ogure 1.

(} lochicha were found on the fins, gills, and skin, and in the },uths‘ of
sticklebacks,  Infestations on red and king salmon were lighter, and were
-tound on the skin and fins and in the mouth.  None were found on the
gills of salmon. Table IT shows the distribution of glochidia an %ilci\k

backs. ’
These data suggest an increase to the middle of the season, and a
decrease in numbers of glr)t‘hidi;'t per fish tl

i

hereaftes, although the small
sunpies may not reliably show the true changes in abundance through
the season. In the early part of the scason. the glochidia were most
numerous on the gills: the fias had the most parasites i the small samiples
collected witer. {n miost samples, the mouth and skin had relatively
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Tance 1T
Incidence of glochidia of dnedente berineana on 36 sticklebacks
in Otter Creck, 1945

i Average Averayve Percentage of glochidian
Diite Number 512_,0‘05 mimber of )
of fish fish glochidia

{rm.) per Deh Fing

ifc:_‘:

34 40 o7 20
Jur. 20 . 4k 416 s
Juit 2 a6 LRI it
Aug. 2o 1 ) i “hl

small numbers of glockidin,  In the 56 fish, onty four had no glochidia,
these four were relatively small, 30-32 mine o length,

Muost of the glochidia counted wore not deeply encvsted. Two stic
backs and one ki salmon had glochidin very deepiy imbedded in
skin: no deeply encysted glochidia were found on gills, fins, or mo
On one fish, three glochidia were attached to the giils, directly o
Glugea cyst; all other glochidia were attached to areas remote from o

The nuwmbers of glochidia found on salmon fingerlings were st
compared with those on the stickleback.  The incidence on king sal
was one glochidium per fish; on red salmon it was 3.3 glochidia per

Ergasilus inrgidus Fraser

This copepod has been reported only from the shiner sea-p
(Cymatogasier aggregatus) in the vicinity of Vancouver Island (Fraser, 1
and from Gasterosiens aculeaius at Vancouver {Carl, 1937). The pre
collections, therefore, add a new fish, the red salmon, to the host list,
axtend the range of the parasite about 1,100 miles. )

The copepods on sticklebacky were found infesting the fins and
almost exclusively, only one parasite having been found on the skin
host fich, and none in the mouth.  The copepods on red salmon finger
were attached to the gill filaments; more were scen on the fins, 7
[ summarizes the occurrence of Ergasilus furgidus on the sticklebac

The incidence of copepods during the summer seasdn follows a pat
similar to that of the glochidia on the same host, with the heaviest infe
tions in the middle of the season.  This seasonal distribution can be <
pared with the observation of Gadd (1901} in Sweden. His remark

Tanre TIH
Incidence of the copepod, Ergasituy furgidis, on 56 sticklebacks

1 Otter Creek, HHS

| -
i Averave Average E Percentage of vopepods
Diate Numbser size of nurnber of |
of fish tish copepads
{mm.) per fish ‘
|
NMav 2200 33 ‘ 4D 36 !
Jun, Aol . 2 i Ehs [ :
fun. 15 . 2 ; 50 NS i
Aug. 23 1 4 0 i
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stickle-boacke and o parcate, Thersilina gosterasier Vogenstechor, wre
frocisleted o U The woecics, which s Hle Frgesifos sastoroste; Wl was
found in Vupust as onurasite on Gasteroslens aculzains i o G pun sitius.
s e tane of the cear extromal s comaot. 7 The pars
present studs do nol seemn to reach a poik o August, but oy
noenriny i '
i of the S0 <twkiehacks exanuned bore us copepods, The
Erpertivy were velatively smadl, avoernging
Mot copepods weere found on the fing ool gitle) slmost none
skit, ol nore o the seaths The Ergasddus in il @l chambers
attochoed chiefl to the el filaments. Gurnew (0803 found thit
Theratfea on stickichooks in Duvope attuched themeelves to the mueous
hring of the operonlun.
The g sabmon cxmwrined bore no copepoads ;) the rod sidmon fnper-
s had 205 copeionds por psh,

b

S I A S ST

Dirseuasion

Wilson (10167 150 & comprehensive stady of the ot corcltion

¢ hips
Between anesel slochadin aod prvasitic copepode on ther hosts, reached
ERSRTERatate

Bich are of anterest sn orespecl fo the parasites
bere. e found, with few excepsiions, thal sproees of fish
which rarvy copepeds are aleo those that sorve s hosts foo glochadi
This geveral obrereation applics in the case of the stickichnel nnd the
lnon reported heve, Further, Wilson ineluded 1;‘1[1. Apeies of fish
in i list of 17 whith e hosts to species of duodosnia

Cas Frrasins.
Thus, the oresencs of species of these genera oo ng»:éfz‘oxte:z;a.; ard
Oncoriynchus Ots into L well-established pattern. For cxoonnle, in those
fish hearing 0o copenods, the average number of ghchidin per {sh wis
355, aned among thos hovine no glochidin, the sverape nnbor of
copopde poer fish we Wiigen, referting to bndividual tish, proposed
that Fhe prescnce of evens @ small number of copepods upon the qlls
of a fsh reduces 1ts sust v'>‘ Jaliny o infection by plochidin to one-thied
¥4 ()z.f.~(.(!un} m what it would be if no copepods wiore presert.” He also
slatedt that, “As the numbe s of copepods upen o lish's gills inerenee:, 11s
st vk b ped v verse The

seeptability to inhootion by glochidia dam i
sent data for stckiebacks, on the contrary, sueeest that vhe inelividuaal

)
with the smatiest numbors of giochidia have the smallest namhers of

Ix
E'.

t

o
sh

Freastius, and those having larger infestations by glochidin have yreater
11; whences of Frgasilus. These numbers can be (‘(’)n'lpm'n‘d with thiose in

ables IT and I[l which show that the average numbers of glochidia ind
f.n’gflérfi.zfﬁ per fish were 337 cud 44, respectively,

A matter of some interest is the apparent discrepancy 1 the hterature
in respect to growth of glochidia during the parasitic stage on the host
fish.  Pennak (15}:')‘3, o, 702), in his discussion ol the parasitic stage of the
slochidium, said, “Usuallv, however, there is little increase in size’”
{during encystment) Murphy (184 ’) wpneted on MWargarilifera margarifi-
fera in the Truckee Riv er, Californi a, and pointed out that the qlr')(:f‘lédi:L
of that species measured 0.05 to .06 mun, at avachment and 039 to
042 mm. at the ead of the parasitic stage. This represents an mwerease
10 length of about HHY pereent '

Adnodanta beringana (r](‘)(‘};'1.:({ on sticklebacks and salmon in Otter
Creek  showed o measurabic inerease in size during cnevstruent.
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Glochidia ready for discharpe frem the marsupia of several adult mue
were messured and Tound to measure the same as attached glochidia, &
eneyated und non-crrvsied, taken ot various times of the seasol.
measurements, 0.275 mm. by 0300 mm. indicated that no growth t
place in this specics during parastism. .

SUsMMaRrY

eklehacks, red salmon, and ki almon from o stream in Coen
were examined awd found to be infested with parssites, al
Wnuh represent new host o distribntion The giechidiun
Anedonia beriiginna was found on all three figh ?w never before ©
reported on any fish. Females of ]’r;,asihu— furgidus were found
stickleback qind red saimon; this extends the known range of this cope
by 1,100 miles and adds one new host.  Nosema anomela was fownd
the Qtia"kl"h‘u‘l', apparentiv for the first time in the new waorld.

The data suggest that the incidence of Nosemae cvsts on stickleb
in()rc:m_b us the 1 progresses. and that the slkan and gills are
preferred areas for infestation,  The glochidia and Frgesilus appew
“be in greatest numbers in the middle of the growing scason, and tc
found mestly on the fins and gills.  Wilson’s remarks on glochidia
copepods are reviewed in the lght of the present data; the mhib
action of the two parasites, each with respect to the other, was not den
strated in the present study, since individus! fish with high number

glochidia also had relatively high numbers ol Lrgasilus.

Anodonia glochidia did not inerease in size during encystment,
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