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JERERICEET DAy A iE, FOHAEHER S
VE, WETE, avvA—#E FSIErTEEDL
BEFCBLNTRY, ERCADLIZLALDLDONAE
FNBICEE L TRHEZBIL, OMORSIIE
PN TELEETEEL TS, LAKEELKICE
BRI AR A D DBED R AT TEEL T
B4y beAit, KSR e Ry, FHTFERKEDO DD
ThY, —EWavry—, FIVEeTRHEDLDHED
T3, BEDLRERA Y M ORFEEEFEAEL L
DT, FOFETEHL %R BEHCR O TITRD
hTvd, EFFISCEZEpcHEIhIZAY bEA
OEHBEL LTI OMOFERICOVTHEL, B
FEE & ORIz oV T b ETFANh . (RTH, 1969b, ).
SEF FRARHEBDO L, u Yy, azwvF—, 7Y
Eu 7 CHREISNIZMEZOVWTHER, E5HICHIEBIO=
e AR L R ERA. b IV ORI
HIFTREEICIE, 280FERERRLETIETHSS
2, BRTRzhFhOB~HAmL Z E2EL L, %M
Bt Shizgebtkt e Licicd, SEOHELE
BRI RoTTEbhz.

HHB L UHE

v RV L Y 55EESY (19664 8 AilM, HEEEAES
AR L U968 T A, M2 ~5MR508H), a<wvF
—HEN— Y B VE0FES (196747 B, 2
~ 5 F%48FH, ME4 3% 1TEP X OMEERAREA 188, 7Y
Er7#ELY PR—VE XV 188FHS (196747 A
B, H2~53%188FE) O A=Y v IRBRED EMHE
S, ZOBRNCHFETIRBEFEERE L. BEZTT
RTIBEFTORFITTS %R <Y Uik 2 AR &
EVRIBREL, ¥—7 —KIRIC X VEML THERL,
1D O FERE BLE A, A4y beAa
i, i eh Eh O LT 1T LMV LK
FEPLRBINA—VLAEERT S, BHEETIIZDX
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Fig. 1 Map showing the research localities
of gastric nematodes of the northern
fur seal at the migration period (tri-
angle ; after Machida, 1969) and the
breeding period (circles).

ARNA—VARBMTERVHELHEBLTCEREETR
Y, ZOOAEREMA ST L A L TEDTBIZIR
bhiz.

A

vy, awvi—, AVErT70Lxy beADED
bR N BB X, Anisakis, Contracaecum,
Terranova M3 J/THB. Zhd F£BITRIT DFAERK
BL, BIESHE LSRN RIT 2R (196643 ~ 6
BB XUI9674E 1 ~ 5 AHHME, k1 ~115%838H, M1~
2083175H) L R HER L T2 oDRIZE L iz, H1HKIT
4 M LICHRERY, AERER XOFETRKER
L, B &he3 BREZhFNRICOWTHEETE, 1
Fdbic ) OFER, 2SRETR1IED Y OEHFEEK
2R, SoHCLSRHBERE, 205 b08FEHRAL
IR EEE R L. 3 BB oRBIizhEh Ani-

sakis simplex, Contracaecum osculatum, Terranova
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Table 2 Ratio of single and mixed infection of Anisakis, Contracaecum and
Terranova of the northern fur seal

Single infection

Mixed infection

Number ..
. .. A k .
Locality of seals .. Contra- Terra- Amsz{kzs Anisakis Contra- C:ri;;zafs Negative
examined Anisakis Contra- T caecum
caecum  nova caccum erranova p,Co o . caecum
Terranova
. 305 53 31 7 4
Off Sanriku 400 75739 0 0 13.3%  7.8% 0 1.8%  1.0%
3 21 1 7 3 5 12 3
Robben I. 55 559 38.2%  1.8%  12.7%  5.5% 9.1% 21.8%  5.5%
4 6 14 1 2 7 12 4
Commander Is. 50 8o  129% 289 2% 4% 14% 24%, 8%
. 5 43 1 5 102 25 7
Pribilof Is. 188 0 279 22.9%  0.5% 2.7% 54.3% 13.3%  3.7%

decipiens LEz2 b5 (MEROL K Shic HEILHE
EARE) 25, FOFEHER IOV TR Tz
THENZEK L, PFER L ORI OV TIRKRILTIC
WV, FE2RKIT4AFEHICB TSI BBEED
HEDHMADLEEZARLDT, 1BDOHDOEIMRRY L
2B EDBRERE TR ENOEI GV ER L.

£ %

rRYy, axvF—, Vw7 (UE%EH) BX
U=REM (ERERD) o 4 FAEH D SR S o BT
Anisakis, Contracaecum, Terranova ® 3 J& T, &
MWL bHERECECEERE TR L. Thbb, ZEEHR
BET99.0%, 2= 2 —2 KK TI2.0%THB. L
LZDARTZNZNOFERIZ X Y 572 Y OFFENH
bh, FLIRRLFE2HRITTRLIZEOIC, Anisakis 3=
[Ed <, Contracaecum (v Xy, FY¥n7z, a<y
#—T, Terranova Z7°VERT L avw /2 —TFh
ZFRhRVECHEELA ORI, UTHEBHRHRIZOWT
£51L, BbVIZ Delyamure (1955) 0 BHEIC BT
54y b OFEBHOKBICH L TETOER R
AR N

1. Anisakis BfH

FLIRIORLIZ X DT, &Fkihs o/cbffiizn
LA EDGAERT, 4 KD D 723,004 ITERE
L7729, i (A. simplex)Z210C, Berland (1961)
O 1 RYFE 022, 87208, WAL HI12PE (ZREHD AH) T,
AHEIZEED0.91%ICHY T 5. 2D X5 2ty b&A
TIHRBICE TRET 2HELIFFICEL, AiEIDO=[E
WRAETOELLL S5IC, Fy beAIX Anisakis DIE
EEXL L TR@EY LB THILEEXDNRD. v b

A D FAICL Y REN SiHuE, £1EHSEE =T
TAHIBICHEHEN B LD (BTH, 1969c), ¥
RPOREL YR LEFIMEAET T2 L, BEK3~5
BCHE1EHRSITZFDLNSE (MU, 1967) Z L2b.
WELT, 4y A DENTS Fduk RY%ERH
DILICHHENTLEIbDLEDN S, ZDdF
v beATBIT D Anisakis DEFEEE, Ay bvA 2
BENDEHAD> OB SN A E CICERL AR
A D Anisakis SHnFAEBELEEZ LD, YD
BEbEEh 3. fulE (1970) T khid, =kEicEs
T34y beAoMT 2 RIS, BifiTiEs
ENATE ZDOMD A B (=29 KoL H, Zag
B, RANVAALA) D, BETEAFIFA U RN
AHERLS A TEN BB oM E Lbic B
L, 1966EDRTHNCIZA~F A UV, B#Ficizsz L
A F, CTEDHHNCIEA P X435, BEICIZRZ LA
HNEL, FOMIB6~6TIEITIZTY N, hE I7FAL T
YV, AT NUEZ, Frw, 3V, 7 e < 2ENR
Dohie, ZEFOAEFERFELLTELEORD
DIEICA, MOWHROMENSEHEL T, Zhdty
NeA DEED 5 B Anisakis THBEEDE NS DX, R
TFEYUET, A MEXRFET, <HFS, ZNVALH, F
w2 THAH. ZEHO A v b bA i3 EEEE
MR T, EEMRS %8 U T Anisakis DFERIE
WZlah, BT AEOENCITEI TN S ORY
RLERDOONEEN, SRR TFFPIFSOLSIC1E
Sl Y DHHFEEDPL LD, HBCIE1ESZID
FEBD BV 2 THLRBED b 0 & SEIBHR L 7235
B, FERD RT3 L BEbh 3. wTh
WL TOEREMIC Bl DAy btA1%, Anisakis G
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HO—RE RGP L 2 EICSDIBLTV 3D TH
595, —F, aRVviawrF—TiE=RERICHEBEL T
FAERITZ2, 1EHbYORSEFEKZIE LD
BRHbhic, TIT, BHEETHEINS A Yy bR
BEALHIZBOAT VWAZ LT BETS BEXRDS
5. BFEHOBEI ~— L AR DT D DMEOBES, F
VLY —R5FEDORBL S LOEFWIZ LoT, FHT
BDARFERICZOTV S (FEH, 1965). Anisakis O k
S RWEHEOENEAERTIE, DX REHEED
DG LT, EEH LB TEOEVAELDZ L
bEZOND., ¥REHEE THESNIBIZEOLO
NEL, BRECETIHELVERICZ LY. RV TR
ZIBHDERLE A WEOBEYLAD b TEN
(VNIRO, 1963), Zh A EDFELVAAEIC SV Tid b
DTV V. Zhukov (1960) i3 19494FiC Ak — Y 7 HED
WTEYaZ VETITROALZRN, 209b~vF 7,
TAVHITH, VETIVAIVH, #TT RTR, LuT
VXVUR, awA, =V YISEN DS Anisakis S
FRHLTBY, =57 TRREEEISERITEVLEEL
T3, ABZORBERZEZAF My FSEFEEhT0i
V. F 7z, Strelkov (1960) 1Z1954&E I a < ¥ —HE
RIEWIRFHLF ¥ v 7 COMEHR, A&7 by
I, BATHVA, V)AL, XAAVN, R=<
R, ¥, 2 FFREIMEOARPLHBRERHL, 0
5L bYFF1X100%IC b, 1R OKSE
HEBI2TSIETH oM. Th b OFEITIE 4 HEIKR
PRTVBH, KESOMT ZHDOEZT HBIZLTH
Anisakis 1D EEE H1F, L I2x FHHIT LB
BEELTRY, THEERTHZ LITX ) —RFCEHK
DHEPBIT DR EFL TS, m_vvawy
F—THLNEEOHERE b oAty AT, #
FEO LI RARERLTHb A MBS0 THS
5. AV ERT7TRIDLI REREEFIALNT,
4 FEHD 55Tk FAER, FEELDICEEKTHD
. 7V Er 7 TCORERAEICLD L, =S ENE,
X8/ bIEV, =&, AT MNUET, BFTT VYV
YE, A HWEIPBFLATRY, TDOHIBb I g
EXF ) 2EVREL, FSHOEDBERI DD
TIE L /25T 3 (Kenyon, 1956 ; MMBL, 1958~60).
L2 LBER TR, %S CERT 2E1ZELCAREDL D
DEIDRFDZVET, FluRvdawrF—itii}
BEEBEEAL BV icd HERET S 2L TER
. SEOEHEEDOFHETIE, FIVEvTRREBVT
Anisakis DEEPMEC LD RENBEONEN, Z0

HHAIZOW TR E DICRITREERENEHICEENT
Bz EEMAELTRL.

1958 LR RET BAX, ERTFHEY S ITHE
T3 Anisakis SiBIC O TEEME S ERL TV 5.
ZOFEE, FAEBREEEL LTI EEEDO Yy OF
BEERESTZONREHTHO. FRIT LB L, Anisa-
kis SIBITRBITEEREEL LT, BAlDERTLENS
Vrie% <, TORE Anisakis JIRFLEDE Y 7iX
TOVTHRERBRENT. LBLFOROR=FrOHRE
T, WHETRYET 2FERHRIET LIC—E LI RE
PELNY, REIRT Ay OBERRET IEEL
LTI ERbh Y, 19574 B#IZ 2 0HHE
BHEIGATL o/, BIETIIRKEDE BEE 2 fEH
BELLTHEHATS 32 L HESh T3 (Margolis,
1963). Bishop and Margolis(1955) ix, V51 v
eauv AETO=VUERAN, EROEME &b,
Anisakis G0 FED £L B3R T VB, Fi
Margolis and Pike(1955)i%, RIULL FVF 4wz
arAETHO IV THMPS, BRC LD Anisakis
simplex R A. physeteris D FRuSBHEh 5L 2L
T3, Zhbo@ig, EXFEOEMCALET 38
Wz Anisakis FEOEZ L E2RLTWS, *v b
A OBETS, ELEHERPEMINE, HB\iT
IO EHERCERORCERENELR D LA
F (% 4aN

2. Contracaecum JB#H
FIEIO=ZFEMWRE TIIHERILL, KB Dhro
7S, BB VRHPOEDT, Fv b NEBER
BOEFRFEL LT HEIPEIO FERHIT AELT B
7o, SEIDEFEEDOBEEMEATAHS &, 4FAEHDDL
BE1,6040CEREL, D5 bRkl (C. osculatum L B
bh ) 1F4ATET, 2.983%ICHYT 5. BIETHBR~7
IO, REBICIZFELARVYDR ) EEOEA S BED
Hoh, SEROBEHIZ Anisakis D X SIZEAKTIE A
{, PRIVDEIRLNITRLNS L5 bEbIS. L
MLUFRIZLTY, REICE THRETIRIT Ani-
sakis X Y RREIEE T, Anisakis LRIC X ST, #*
v M eA BZABRBEDOHFBERETICRALACLDLE 2
bha. F1IRTRLIZIIIC, $FERLKELEED
TeARBHBEOEET, v _RUBEDLEL, KNTFIE
n7, avryF—OIREICEKL LY, ZEFTITERL T
W5, BETAPRNERE L Vb 3SR THAEMNE
, BITIEFE LD ZEHFTHFEN BN LT ERL
TEwEAr 5. C. osculatum XZ7¥>5Yv, 77V H, b
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K, ¥4 v FOEPLEHE I T3 (Stiles and Has-
sall, 1899 ; Mozgovoy, 1953 ; Margolis, 1954 ; Yama-
guti, 1961). By, ==L F—, FYErTOEI
X, ThoDEMIREETHERIZHY, LEr>TE
TIZEETHZARLVERINT, BHEEDOA Y bEAIC
LREDEENE X DNDZDTHAS H. —JF, =ZREHhic
RZOXIBREERELBZEMMBEERT, Lichio
TEIRFTOAFELILF 2 LEET 5 b0 2R TEE
HBEOBREN 2L, v b IRVFENLECDTD
% 9. Margolis (1956) 137 VF 4 w2 e 2w LEF
DYz LY 25BDAD RN L 7= Contracaecum
BHHEERHLTY32, ZhbDEEERETZDIER
FREIEE LTS, F7z Strelkov (1960) 13 w2 FH
LF Xy I TRTNIET, v&FF, FRITHIRET
BOROELLTHA»OERBSRERHEL, ¥ 580
ATEBREIBCILEHRHBLTV3. Lalzhba
C. aduncum OHHTH 5 5 L BT 3 DiF AR
v, BEDLZ A, C. osculatum DHENRED LS
BB E B2 TO 3NV TIREESZL, L
eSO TERBHRNED X 5 hAFEEPRBEEL LT
VARSI A TRV, ZhIZSHRITHE S f#k
FTREMETHA 5.

3. Terranova JB#H

4 A OEFHLL86TILEREL, 20D 5 LBSBILAR
w1 (T. decipiens) T, 2fKD47.56%IC 4+ 5. =+
v b RAEORARFEL L THFELELEL bR
5. BIRIORLILX O, KBBENOFEISVER
THELEL, ROTawrF—, vxvoEET
L, =TT 5. T. decipiens 13+ TIcKHE
OIS L Bl ShTHY, ZD9b AFRITEED
L OREMEOA Y M A, TXTTHEIY, UEVT
¥V, 7TILFTFIY, FRRERHEOaAM UV IY
F, YmFHRI VT ETHB (Stiles and Hassall,
1899 ; Mozgovoy, 1953 ; Margolis, 1954 ; Yamaguti,
1961). Zh & DEWNL, BiRD C. osculatum DEEF
BELRUL, ELLTHHEBERICAETSZ0T, 7Y
tr7, avyF— uRUTREBRBEOFENLN
DTHAH. 1967 ~ 684, dt#pED¥ v =il BERG
THELLI<T7TFIVI2ZED S b, RBBREOHRD
NIV OUE, 1HDY D FAEEK2 ~175LEEHT
BV (BTH, 1969a), FF— 7L ABHREIZ LY 2
BYBRENTVBLERATINVESH. SEDRAVT
XA FEN DD, BB F—F B %D
baih ey, Uspenskaja (1963) (% T. decipiens D
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1HBEEE LT, SNV VlD EERSE Scleroc-
rangon boreas #HEL T35, E2hliEEeLTT
FAAWPOET, AT VU ET, AVNER LI
& (Stiles and Hassall, 1899 ; Schiller, 1954), %7-dt
VERHEED T, THAFT VA, 20V TF, NENE
BREPLLEBGHIBRHBEIN TS (KL, 1968).
Strelkov (1960) (T A FH L F ¥ v 7 DFET, &7,
PN, €T AR LI2EOADEL LTHANI LS
BERHLTWSMR, Porrocaecum ¥iH L LT L#L
T35, Terranova k& Porrocaecum O OBFHRFEIZED
S Tix, PEHRIEBA L 2B DERERSTVE
HERBENE L, T. decipiens S mOEICONTITE
BitESELT 5. ReBT ARSI OICART
3b0NEL, EBEBEEOGME—BR LTS, ZEp
ZBIFBAEY btA D Terranova DRELIMECDIL,
EiBuN) Cont_racaecum LREIL XS, ZD¥EEic Ter-
ranova DEBFBEEL RIEHHB VL, LEer>TE
CRARTIRBFECLEABSBOFENLDENWDLE
zbh3. HIEO=ZEHFEEICLS L, FybEelAD
Terranova FATFHEHFORN:(1~4 A) %<,
%Y (5~6H) ki lrlishirolkz. Zh
FERERICRIT B4 Y b A OBEHENEL LBEE
ABRBICERLLENC LR RLTV3S.

Delyamure (1955) 32 &%FEBICRBIT DLy bEA D
FAEBHOUBEZRATVS., Uk, F vy A3V
Er7, awv¥—, aRyV«TED3IOOHEREICTH»
h, Zhzho Gfigd —ELTw5L Exbh TV
Te. BiZAy b A ICHFET D 8BOBEHEYET, =
DHL 1 OOEFEEDHICED LN E LD 65, 200
SHEEICHBET2LD2HT, 3o0EHEE T TIcdk
BT AT v LTvwd, HlxiE, T. decipiens (%
awvF—tuRy .« FECHELN, YV Er T TiEH
bRl v LT3, SEORENLLHLN LS
2, FEITRTORHEB A BH, LIV ER
7 TCREDEVEEL R L. BEOHEI XIE, b
KERICEETS Ly PeAIiZ 1L Sh, H#EBEESR
HOFMIRL REICH T 2 BAVHELMC ShTws
(BB, 1965). FlxiE, =REHESHMOBEDOHKLE
BLUVEERT, owiedh ko, vy, T
BEEhRLLica<rvi—, 7Y e 70RER HEE
LTK 5. ZOkHEENIC HET Rt FEm»
b, v beAf OFRFHEBB L LORRLHTZ L
BARFRELEbh 3. £7—E04y b iTHAMEL
NoB~EELTHIIRET S Z L3mbhTH3. &
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D= OEFEINC B L TRRYeT 3 Uncinaria 75X OFA
HIZOWTH, ERBCHEAOL DR R LIdHEE
THHH. LidioT, FERZ IV A v A ORHE
FRAFTBZLIARAREEELZONS.

ZE

*yv b OFHEIE LTabh bRy, =) ¥
J (a=vF—#E), v bR—N (FV ErT#EE)
DIFVPLENERA Y A DHIL< Y VIEEESS,
50, 188EHAYDREfTE 51, ThbDBEHRBEFE T .
ZNICHIBI D= e T FH#& L 72400853 % X T, 47
EHIZ BT B4 v b A OBBRBERIC OV THERN &
ATz,

1. ZAH L b BHRERO FERI FREICES,
92.0% (2= 4 —)~99.0% (ZfEH) 2RLT-.

2. BRHEENh BRBENT Anisakis, Contracaecum,
Terranova D3 J/TH5. THOLLBORE L SR
DERNPG, F v btA & Terranova decipiens DIE
BEELE VBB, Anisakis 33 LU Contracaecum
OEBBEXL LTAEYREYMTHS LEbNh 3.

3. Anisakis DFEEZ Iy b4 O EEMIC DB
ZETE L, BT S5 3 BT sy b o
Jo. ABGHIZA Y b A OEATE 1 EIRSAT#ICHE
HEhzbor£L<, HEAMI DO TENC T3~
5H:EZLND. EEMHOLF Y b A ZTEEFBREIE
BT, WICHmoBRGE L L ViRSh, SEOR
HEN WSO Z A, BHEIARERE L Vb5 BhEH
O (SEOHERZE L AEHECIRO W) T, BH
BB L, SBoBRET IRV Lo TwBE0
ThHsH.

4. Contracaecum osculatum & Terranova deci-
piens DFETHIE THBHE L, ZEHF TSR
D, T D 2 BRADEE L 2 BT BRETITIC
ABEFTBLONEL, Lo THIEETIOHEHRIZ =
NEOHBIT ES>THEREIA TS LEDRS.

5. Fv beA ORFFEERIL, HICOMKL R
DREDHZZ LVRMBNTV 5. DR »EERICHE
FHECRRET HERTL L XY, BHEMICE RS
BSEAERICESOTY, FHREERHELEINT 52 LI
LwiExbh3.

b VICKEEOMBRMF Iz v THEBHZ VW ZE
TARETEEKEREFHREER L LTI Y Mt
ADEBIZOVTERZEHEL TV REEVCREEBRFEE
REFEFE—HEELCERHOBEERLET. KR
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Abstract

SURVEY ON GASTRIC NEMATODES OF THE NORTHERN FUR
SEAL ON BREEDING ISLANDS

MasaAkl MACHIDA
(Department of Zoology, National Science Museum, Tokyo, Japan)

A survey was made on gastric nematodes of the northern fur seals caught on three
breeding islands, Robben, Bering (Commander Is.) and St. Paul (Pribilof Is.). Including the
previous survey of the animals in the waters near Sanriku, off the Pacific coast of northern
Japan, the comparison of the gastric nematodes among the four localities was made as shown in
Tables 1 and 2. The results obtained are summarized as follows :

1. Infection rates of the gastric nematodes ranged from 92.0% (Bering I.) to 99.0%
(off Sanriku).

2. The nematodes obtained were composed of three genera, Anisakis, Contracaecum and
Terranova. Judging from the proportion of adult worms to larval worms in each genus, the
fur seal is a suitable definitive host for Terranova decipiens, whereas it is not a suitable host
for Anisakis and Contracaecum.

3. The fur seals on the breeding islands harboured Anisakis at a very lower rate than
those in the waters off Sanriku. As abundant cods and pollacks with many Anisakis larvae
inhabit the waters around the breeding islands, the seals on the breeding islands are supposed
to be infected with many Anisakis. However, the majority of Anisakis larvae are excreted at
about the time of their first moult, because the seal is not a suitable host for Anisakis. The
in vitro axenic development of larvae from fishes showed that the first moult of larvae occurred
in 3-5 days after cultivation. The larvae, therefore, seem to stay in the stomach for a few
days and to be excreted thereafter. It is considered that infections and excretions of Anisakis
larvae occur repeatedly, because the feeding of the fur seal is very active during the migration
period. On the contrary, the feeding activity of male seals(almost all materials from the breed-
ing islands were limited to the male) decreases during the breeding period. Consequently, there
exist few opportunities of the infection with larvae.

4. The fur seals on the breeding islands harboured Contracaecum osculatum and Terranova
decipiens at a higher rate than those in the waters off Sanriku. A number of pinnipeds, suitable
hosts for these nematodes, inhabit the waters around the breeding islands, and these nematodes
seem to have more opportunities to invade the fur seal than in the waters off Sanriku.

5. Delyamure (1955) described the comparison of the helminths of three subspecies of the
fur seal. He concluded that each subspecies had a definite characteristic geographical distribution.
Recent studies, however, revealed that the northern fur seal is not divided into subspecies, and
that the races are mixed in the sea during the migration period and, sometimes, copulate with
each other on the islands during the breeding period. Accordingly, the parasites, whether the
infection occurs in the sea or on the islands, cannot be utilized as factors distinguishing the races

of the fur seal.

(48)






