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Zoogeographiocal Characteristios of the Helminth Fauna of

4,

Marine Mammals of the Boreo-Facific uub—Repion.

. by A.S. Skgyabin.
.
e ,

In the present work we are golng tq'shDW'general
Zoogeograph¥cal charaoteristics of heluinth fauna of marine
mamnmals of Boreo-Paciflc sub-region according to the systo-
matio groups of heluminths and their hosts, wo also determine
sonne laws of the geographlical propabation of helminths of the
pinnipedia and cebtaceans, studying in partiouladr the questions
of amphi-boreal and bil-polar specles, concerning amphipacifical
propagation of helminths of wmarire mammals and concerning
the prossibility of the exchange of helminth fauna between
marive mammals of Boreo-Pacific sub-regiou in present time.

We consider It our duty to express our sircere thanks
to professor 5.L.Delamuroc, doctor of biological sciences, for
his day to day guldance of present work, and to the head of
the expedition to study the Far-~Fastern cetaceans in 1955,
the gonior solentific memper of the Institute of Ocaanology
of USSR Acadeny of Soiences, S.K.,Klumov, candldate of bilolo=
kgical gciences, for his great assistance in the oollection
of helminthologioal material from marine mammals, and also
for the valuadble consultations oconcerning Zoogeography of

marine animals.
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Ceneral Zoopeogranhioal characteristics of the Helminth

Tauna of Marine Mammals of B0r90~Paoifio Sub-Repsione

wWorks of S.L.Delamure (1952,1955,1056) giVe a
detailed oharacteristic of the helminth fauna of narine
'mammals &n  global scale. TO avoid repetltion we have subjeo=
tad to a more detalled zoogeoéraphibal analysis the helminth
fauna of pinnipedia and cetaceans only of  the Boreo~Pacific
sub-region, for which we are in possession of a considerablo
umount of new data. | '

As result of the studies of the original material
from 302 cetaceans and 10 pinnipedia, caught in the Northe
Western part of the Pacifioc Ocean, we have dgsoribed seveﬁ

new species of helminths(one of which turned ont to be a re-

presentative of a new genmis Tetragpnoporus), nanely:

1, TIeuocasiella subtila n.sp. - trematoda from
the bowels of Dglphinus oroa.

2e Tetragonoporus oalyntocephalus NegeNeSPe =
-~ cestoidea from the 1ivar of a sperm whale.

3. crassioauda tortilis m.sp. = nematoda from
the kidneys of a blue whale,.

4, Anisakis puciflicus Nn.sp. = nematoda from the
gtomack of a sneru vhale, delphinus orca and fiinback whales

' gchy noRhynchat
5, Bolhogona pararmigohlri nespe = sarapings from

thw bowels of a blue whale.
Echynonthymehae

6 Corynosoua ventronuduvm n.8P. = sovapings from

the bowels of a sea lion.
Echyn orhymchae

7 Rhadinorhyndus tenax NeSDs = BEPEPIHEs from
the stomach of a Tish whale.

The last speoles is an obligate parasite of fish .
and only by a stretoh may be considered wfacultative pora=~
gite of kxzx the cetaceans., Therefore 1% was not taken into

oonsideration during our zoogeOgraphioul analysis.




Besides the above we have stated for the first t4ne (195)
the presence of Tollowing cestoldea In the whulés of Boreo=
Taoifioc sub-reglon: Friapocephalus grandis Nybelin, 192&, Tet-
prabothrius affinis (Lonnberg, 1691) Ldnnberg, 1892 and larvae
of cestoidea Tetraphyllidea sp.larva..It is more diffiloult
to shdlve the problem concerning the belonging to the Boreo~
Paoific sub-reglon of cortain species stated near 1ts southern
and northern borders. Thus for example: parafilaroides deco=
rus, P nanus, P. prolifious, Holooarcus invaginatus, H. kire
byi, Dirofilaria {mmitis and Corynosoma obtuscens .priviously
were oonsidered to belong to the Trbpical'region(Delamure,
1655)s In oconnection with oloser speocification of the habi=-
tats (Margolls, 1954) of these specles we were convinced, fhat
all of them, if we stick o the lay-out of Tkman = Puzanov
(Puzanov, 1938) gre registered at ‘the gonthern bordsr of Ro-
reo-Pacifio sub=-reglon, without leaving its limits (San~-Tran=
cisco, San Diego). Thus, presently we have no basis to con=-
gider these speoles as belonging t0 Trbpioal reglion, especially
sinoe such genus as floloocercus and corynisiua in the Boreal
region are represented by a labger quantity of speoles, than
. 4p the Tropical one.

vJe also think, that Theinaria lucasi, discovered in
the reglon of Pribylov {slands, must belong not to the Arc=
‘tio reglon (Delamure, 1955}, tut to the Boreales Its conneo=
_tion to the Boreo=Pacific sub-reglon is also oconfirmed by the
fact that in the soubthern part of the sub=region, as Margolls
inforus us (Margolis, 1904), near San~Francisco Baylis has
discovered another species of this genuw = Unroinaria hauilto-
ni, while no sﬁeoimens of this genus were found in mammals
of the Arotic region.

When analysing the helminth fauna of this sub=-region
we have taken into consideration also obher specled about
whioh we had previously no information, ox unsufficient in=

formation. Thus in the works of Margolls (1954) and of Mar-
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golis and Fike (1955) we find for the first time information
about oocurghce witbhin the linmits of the Boreo~Pacific’ sub=-
~region of such specles as: Oortho»lanchnus fratercunlus, Pri;
cetreme zalophl, Diplogonopoius tetrapterus, D, fasclatus,
Anisakis physeterys, Uncinaria hamiltoni, Bolbosoma balaenae.
In ﬁhe last work we have also desoription-éf two new specles
of helminths in the material concerning whales, daught near

the shores of North Americe Letithodesmus gninosus Margolls

ot Pike, 1955 (trematoda from bile ducts of fish whale's liver)

and Crassicauda pacifica Margolis et Pike, 1955 .(nematoda from

kxidneys of a finback whale). In our literature (Mougovoy,
1953; Delauure, 1955)were no informatinou about nematoda Por-

rocaacun asarasi (Yanaguti and hera, 104a), which on the

busis of studying original mabterial ﬁfom ving//eal caupht

" 4n 1955 in the region of Kuril Tslends, was tranaferred by

us into genus Terranova., Ve have also taken into considerus

tion works by Yamagutl (1951), Moghina and Suglura (1956)

" and several others.

We could not include into helminth fauna of Boreo=

Pacific sub-region speocles forynosoma hadveni van Cleave

(1953) and C. fulcatim ven Cleave (1953) from the grey ox

hunpnosed seal meﬁtioned in the stated work of lMargolls
(1954) for the american coast (Tsland of St.Iawrence and
Aleutian Islands), beoanse the host indiouted for these sora=-
plngs does not appeur in the Northern Puolfic (Ognev, 1635) .
Anlsokis tridentata, zolophotrema hepaticum and Mesorchis
denticulus are not included in the helminth fauna of the
sub-reglon, beocuuse of the lack of exaot information about
the place of catch of the hosts.,

Taken the above into constderation, we have deter-

minad that at present tiue in pinnipedia and oetaceans of

the Boreo-Paclfic sub-region 03 speocies of helnninths weie

e e g —— e
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recorded, out of these 47 specles are endewnlo. A conplete

‘1isd of all the species of halminths of this sub-reglon is

given in table 1, whioch is the initial material for the : !

followlng disocussion.

Helminth Tauna of Pinnipedlia and Ceﬁéceans of. the BoreoQPa~

'Table- le.

oific Sub-Reglone.

Tamlly,and Speqies
of Helminths

Recorded in the
Western Tart of
the Sub~Region

Pinnl~ Cetace~-
pedia ans

Récorded in the
rastern Fart of
the Sub~Reglon.

Pinnli-~ Cetaoce-~
pedia ans

Cuampulidue

Campula foliunm

Campula gondo

Canpula leevicaecum
Tecithodesmus goliath
Lecithodesmus nipponibus
Lecithodesmus spinosus

Leucasiella mironovi

Teucasiella subbtila nesv.

Nasitrema spethulatunm
Odhneriella ssyuouri

Orthosplanchnus elongatus

Nrthosplanchus frateroulus

Oschnurinella sobolevi
Zalophotrema curilensls

Hetarophyldue

Priocetrema zalophl

Rogsiootrema venustus

(X)
(xX)
(X}

(x)
(%)

(X3
()

(x)
(x)

X
£)
X
X
(X
X




Family and Species

- of Helninths

Recorded in the
Western Fart of
the Sub«Reglon

Pinnl~ Cetaco-
pedia ans

Thiecorded in the
Fastern Part of
the Sub-Reglon

Pinni- Cetace-
pedia ans

Oplsthorchidae
Delphinicola tenuisf {X)
Phooitrema fugsiforme (X)
Notocotylidae
Ogmogaster plicatus X
Ogmogaster antarcticus X
Brauninidae
Braunina cordiformis
~Divhyllobothriidae
Diphyllobothrium krotovi (x)
D, lanceolatum X
D¢ fuhrmanni P
D. macrocephalus X
D+ ({Diplogonoporus ?)tetrapterus
D, (Diplogonoporusy)fasoiatus
Adenocephalus septentrionalis (X)
Diplogonoporus balaenopterae X
Tetragonoporus calyptocephalus
: NeQeNeSDs (X)
Hexagonoporus vhyseteris (X)
Pyramicocephalus phocurum X
Tetraphyllidea sp.larva X
» Phyllobotlirildae
Phyllobothrium delphini X
Tetrabothriidae
Anophryocephalus ochotensias (X)
Priapocephalus greandis X
Pe minor X
metrabothring affinis X
(X)

Tetrabothrius curilensis

()

(X)

{X)




.Fonily and Speoies Reoorded.in the TRecorded in the ;
western Pert of Eastern Iart of |
of Helminths the Sub~Region the Sub-Reglon !
: Pinni- Cetace~  Pinni- Cetace~ q
pedia ans pedia ans
Tetrebothriidae
(continuation)
Tetrabothrius ruudi X .
Trigonocotyle skjabini () .
Trigonocotyle spasskyl (X)
Tetrahynchidae gen,sp.larve X X
.Anéﬂakidae ‘ |
Anisakis typica . X%
A, dussumierii ' | X
Ao ivenizkii (x)
A+ kikenthalii X
A. similis . ‘ X
A. simplex o X X ‘ X
‘Ao skrjabini | | x
A. physeteris 'x , X
A. pacificus n.sp. ' (x) .
gontracascum osculatum X |
¢, callotariae (X)
Porrocascun callotariae (x)
Terranova decipiens X X

Terranova azarasi nov,combe (xX)

Ancylostouatidae

Unoinaria hamiltonl
U. lucasil

pgrm———




Tamily and Specles
of Helminths

Recorded in the
wagtern Fart of
the Sub-Reglon

Recorded in the
Tastern Fart of

the Sub~Region

Filarilidae

pirofilaria immitis

Piﬁﬂi—ﬂ Cetace- Pinni- Cetace-
pedia ,ans pedial
. Dictyocaﬁlidae '
Ostrongylus circunlitus X
Tilavoididae
Parafilaroides decorus (X)
P, namus (X}
P, prolificus (x)
Pseudaliidae ' ' i
Pelamirella hyperoodoni (x)
Halocersus invaginatus XL i
He kirbyl (X) .
H, dalli (x) |
. He sunameri (x) é
Trukanema dalli (X)
Otophocaenurus osgerskol X %A
Pseudalius inflexus X L
Stenurus minoxr X X i//
S. auditivus pe ;
Torynurﬁs convolutus ';X X .
Crassicaudidee E
Craésioauda boopls | X |
C. giliakiana (%) %u
" G paoifica (xX)
C. tortilis n.sp. ()
Placentonema gigantissinma (X)




"B, physeteris

- Family and Speoiles

of Heluinths

Reoorded Iin the
Vlestern Part ofn
the Sub-Region

Pinni~ Cetaoce-
pedia  ans

Recorded in the
Bastern Part of
the Sub-Region -

Pinni~ Cetace-
pedia  ans

Polymorphidae
Bolbosoma balaenae
B. turbinella |
B+ nipponicun

B¢ bobrohol

B. paramusochiri n.sp.
Corynosoma Semerme
C. strumosum

Ce obstusoens

" Ce ocurilensils

e oOsmeri

¢, vembronudum n.sd.

Cx
X X
(%)

L
(x)
X
X X
(X)
(x)
(%)

X
(X)

" Tn the present table and in all the following ones

by the sign (X) are marked the endemic spocles of heluinths

for the Borso-Pacifioc sub-regilon, and by the sign X - specles

oommon with Boreo-Atlantic sub-region and with other zoogeo=:

graphical regions,

ARCTTIC
Total 27
Fndemio 11
Boreo~Abtlantic Boreo=-TFacific
Total 70 Total 92
Fndemio 28 Endenio 47
Tropical
Total 13
¥ndemio 8 _
Anti-Boreal

Total 38
Fndenlo 16

'




Total 20
Tndemlo 1l

i ANTARCTIC

Tig. 1. General piloture of the relation of helminth fauna
with Boreo-Pacific sub-region and with other zoogeographiocal

reglons.
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We know in the Boreo-Pacific asub-rggion 13 endemic
genera (Leuocasiella, Nasitrema, Ochsmarinella, Zalophotrena,
Pricetrema, Delphinicola, Phocitrema, Tetragonoporus n.ge,
Hexagonoporus, Delamurella, Otophocaenurus, Ifukanema, Placen~
toneme) and two endemic sub-families (Delphiﬁicolinae and
Vasitrematinae). l |

From the total mumber of 93 specieé of Helminths,

10 spmcies are common with the Aroﬁio reglon, 6 «~ with Tro-
pleal, 15 « with Anti-Boreal, 4 - with Antarctic. ¥e know
also 31 specles of helminths connecting the helminthg faupa
of Boreo-Paocific sub-region with the Boreo-itlantle one (fig,
1)}, Tron fig. 1 we also see thut helminth fauna of Boreo~Pa-
clflic sub-reglon is consideradly réoher than the helminth
fauna of Boreo-Atlantic sub-region and of any zoogeographib
region} this is recotded by S.L.Delamulde (;955) and indicated
also by all following studies of helminth fauna of marine

mammals of this sub-reglon, and which we have dlsocussed ear-

llex,

Speaking about wealth and eriginality of helminth
faune of marine mammols of Boreo-Pacific eub-region, we pri~ .
marily think about the Tar Tastern seas and the North-ilestern

part of the Paoifio Ocean, where at present tlme arve reocorded

78,25 % of all the species known in the sub-region, 80.85 %

cp oo




of endemic speoles, and 92.3 % of endamic genera.
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Tlge 2e Occur%ﬁce of endemioc species of trematoda in the P

Boreo-Pacific sub-region.

1. Campula folium 8., Nasitrema spathulatun i
2. Campula gondo 9. Orthosplanchnus elongatus f
S Camﬁula laevivaeoun " 10. Oschmarinella gobolevi '

4. Lecithrodesmus nipponious 1l Zalophotrema ourilensis
5., Leolthrodesmus sgpinosus 12. Delvhinicola tenuls
6, Leucasiella mironovi 13, Ph@oitrema fusiforme

n. Leucasiella subtila n.sp. 14, Iricebtrema zalophi,.

.of 21 species belonging to l4 genera and who oompfise a pard ;.
~of the systen of five families. out of these 14 genera Seven '

' aréfendemic. meuoasinlla, Fasitrema, Oschmarinslla, Zalophotre-

- gzalophi, Delphinicola tenuis, shocltrema fusiforme (fig. &)

' Common with Boreo-Atlantlc sub-reglion are four specles: TLeci-

gpaclas: 0rthosplanchus frateroulus, Rosslcotirema venustus and

Vindre Sea white grampus] Ognogaster antarctious =~ with Anti-

Trematoda fauna of BoreofPacifie sub-region consists

ma, Pricetrema, Dalphinicola, Thoeitrema, And out of 21 speoies

- 14 are endemic: Campula folium, C. gondo, C. laevicaecum,

Ieoithrodesmus nipponious, L. apinosus, TLeucasiella mironovi,
1, subtila, Nasltrems gpathulatunm, 0rthosplanchnus elongatns, )/f

Oschmarinella sobolevi, Zalophotrema ourilensis, Pricetrema
thodesmus goliath, Rossicotrena venustus, Ogmagaster plicatus
and Rraunina cordiformis. Cownon with other reglons are fTilve
Odhneriella seymourl are comuon with Abretic reglon /Odhneriella
geymourl that earlier was oonsidexedﬁs endenio for Boreo~ Pa=

cific sub-region was necorded by S.L.Delamure (1956~a) in

Boreal and with Antarotioas
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Tige 3o Ooounhce of endemlo speoies of cestolidea in ‘the

Boreo~Pacific sub-region.

1. Anophryocephalus ochotensis T Piphyllobothium krotovi

2. Tetrghothrius ourilensié 6+ Adenocephalus septentrionalis

3, Trigonoocotyle skjabinl 7. Tetragonoporus calyptocepha~
Jus NDogeNeBDe

4, Trigonoootyle spasskyl 8, Hexagonoporug physeteris.

The cestoidea are represented wiﬁh 22 species, ll
genera and 5 familles. There are 8 endemic speoies- Diphyl-
1obpthrium krotovi, Adenocephalus septentrionalis, Tetragonow- .
porous célyptocephalus n.g.n.sp._Haxggonoporus physeteris,
Anophryobéphalus ochotensis, Tetrabothrius curilensis, ri-
gonocétyle skjabini, T.spasskﬁi (fig.3). In the Boreo~raocifio

sub-region are known two vexy interesting endenlc genera of

_cestoidea: Tetragonoporus n.g. ané ilexagonoporus. Begides the

above are known larval Torms of cestoides: Phyllobvothriunm del=

phini Tetraphyllidea g8p. larva and etrarhynchidae spe. larvae .
The Tirst two are recorded in the northern and southern hemi-_
aphere, the latter - only in the Boreo-Paciflc sub=-reglon,
V;A.Dngel (1955) reoorded,ithat osgeous fish and cephalopoid
pollusks habitating the Tar Fastern seas, have an extremne
saturation of body-cavitles wlth larvae of shark cestoldea.,

We have dilscovered labvae of tetrarhymohidaeiin the stomach

of Balaenoptera borealls Lesson - f1sh whale, B. acutorostrata

. Jacev. -~ small rorqual , Thysaeter cotodon L. = spermn whale,

and of Eumetopias jubatus Sohr. = sea 1fon, ocaught in the

region of Xuril Islands.

Common with the Boreo-Atlantic sub-reglion are 1l

speoies: Diphyllobothrium lanceolatum, D, macrocephalus,




Diplogonoporus balaenopterae, Diphyllobothrium (Diplogonopofus ?)
tetrapterus,. Diphyllobothriun (Diplogonoporus?) fasclatus, Py- '
ranicephalus phocarum, Thyllobothrium delphini, Priapocephalus
minor, P, grandis, Tetrabothrius affinis and T. ruudi. Specles
common with Arctio region are Diphyllobothrium lancsolatum
and Pyramiocoocephalus phocarum; vith ~- Tfopical ~ Diphylloboth=
rfum fuhruanni; with Anti-Boreal and Antarciic - Priapocephas=
lus grandis, Tetrabothrius affinis, T. ruudi, Diplogonoporus
baleenopterae and FPhyllobothrium délphini. Tétraphyllidae SPe
larva discovered by us in a sperm whale in thg region of Tu-
ril Tslands, were recorded by Varkowski (1955) In the same
host in the reglon of'Souﬁh Georgia.. The forn and size of
scolex of pork t&peworms from the northern and the southern
hqmisphere, permlt us to sgaume, that either they belong to
the same species, or to two close species,of cestoidea.
Nematoda fauna in Boreo-Pacific sub-region is represeﬁted
by 8 famililes, l?Jgenera and 37 species. 9 endemio generd
are-known; Delaﬁurella, Trukenema and Flacentonewua, 18 en-
demic specles: Anisakils {vanizkil, A. pacificus n.sp. Contru;
caeounn collotariae, Torrocaecum calloturiae, Terranova aza-
rasi, Tncinaria lucasi, Purefilaroides decorus, P.nanug, Pg.
prolificus, Nelamurella hyperoodent, ﬁolocercus kirvyi, MM.dglli,
¥. sunamerl, Irukanema dalll, crassicauda glliakiana, C. pa-
oifica, C.tortllis, Tlucentonena gigantissina (figed)e
' common with the Borao~itlantic sub=-regloun are 12
.spaoies: Anisakis>typica, A kﬂkenthelii, A. similis, A, elmp-
iex, contrecaacum ogculatum, Terrancva decintiens, Otostrogylus
cirecumlitus, Jlolocerocus invaginatns; Taegudaling inflex, Gte-
nurus minor, Torynurus convolutuy, Cfussicuuda bondls.
1% species are cowmol vith other reglons, 4 of which

are oommon with Arctic region (Antsukls Kignthalll , Tnalst

=
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Qtonhocaenurus ogerskol, Jtenurus wminor, Otostirongylus clr-
cunlitus), three - with Tropical (anisukis dussumierii, Ter-
ranova deoiplens and Stemimy auditivus) osnd six = with Anti-
Boreal (Anisakis similis, A.simplex, A. typloa, A. skrjabini,

A. physetgrys and Uncinaria hamiltoni ). Tinally: Contracascum

ogsculatum and Terranova deciplens connect the Tauna of nematoda .

of Boreo-~Paciflic sub-region with.BoreOwAtlantio sub~reglon and
with all vregions,

In the Boreo-Facifle sub-reglon 12 specles of Aoantﬁo-
cephalﬁé‘are'known belonging to two genera, including seven
endsnic species: Bobrosoma physeter?s, B. bobrovoi, B.para-
nusohiri n.sv., Corynosoma ourilensis, C.obtuscens, Ce osnmeri,
C.ventronudum n.sp. (fig. 5). Here are four species cémmon
with Boreo—Atlantio sub-region (Boibosoma balaenae, Be turble
nella, Corynosoma struuwosum, C. semerme), two- with Arotie
reglon (Corynosoma strumosum and C, Semerme), one - witﬁ
Tropical (Bolbosoma nipponicum), two - with Anti-Boreal
(Bolbosoma balaenae and B. turbinella). A
Tige 4. Ocourence of endemio species of nematoda In the

* Boreo-Pacifioc sub-reglon.

1. Anlsakis dvanlzkil 10, Halocercus sunameri
2e Anlsakls pacifious n.sp. 11, Trukanema dalll
3. Contracaceauncallotariae 12, Parafilaroides decorus

4, Porrocacaecun callotariae 13, Parafilaroides nanus

5. Terranova azarasi 14, Parafilaroldes profilicus
6. Uncinaria lucasi 15, Crassicauda giliakiana

7e Delamurellé hyperoodoni 16, Crasaicauda tortilis‘n.sp.
8. Haloocerous kirbyl 17. Crassicauds pacifioca

9. TMalocerocus dalll " 18, Placentonema gigantissima
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i Helminth Taung of Cetaceans.

' 62 speclas of helminths are reocorded for the cotaceans
of Boreo=Paciflc sub-reglon. |

Trenatoda fauna of the aectuceans id represented by
17 species, 12 of which are endemlc spao}es: Campnla folium,
C. gondo, C. laevicaecum, Teolthodesms nipponilous, T spino-
sus, Leucasiella mironovi, L. subtila n.sd, Nasitrema spathu-

latum, Orthoéplanchus elongétus, Osphmarinellu sobolevi, Zalo~-

photrena curilensis, Delphinicola tenuis, Tilve endemic generas..

Tevcasiella, Nasltrenma, Osohmarinelld, Zalophotrema, Delphini-
cola. Three spevies are corrion with the Doreo-Atlantic sub-re-
gion: Leolthodesmus goliath, Ogmogastelr plicutus, Braunina oor-

S . Arctloc
diformig, oue ~ with FICOETE region Odhnerislla geymouri,

one~ with Tropical Braunlna ooriiférm&&, with Antarctio - also
one,s Ogmogaster antarcticus,.

Gestoldea of cetaceans of Boreo-Tacifio sub-reglon
are represented by 13 apaciesa, 4 of which are endemic: Tetra-
gonoporus calvptocephalns Negeni.9Ps, Hexagonoporus physeterls,
Tetrabothrius curilenals, Irigonocole spasskyl. Here we know
two very origlnal endemlc geunera: Tetragonoporus and Hexago-
noporus. Six speoles are common with the Boreo-Atlantilc sub=
reglon: Diplogonoporus balaenontera, Fhyllobothrium delphini,
¥riapocephalus minor, ¥riapocephalns grandis,-Tétrabothrius
affinis and T, rundl, one= with the mrovical roglon: iphyllo=
hothriun fuhrmanni. ALl specles of ceatoldea, oommon with Anti-
RBoreal and mntarctio repglors balong to the cetaceans (Priapo-
cephalus grandls, Tetrabothrine affinis, T.ruu@i{ Niplogono=
porus balagnopterao, Phyllobothrium‘ﬂelphini and Tetraphyil-
1idea sv,larva), the cetaceans have no aneatns corrion with
the .iretic reglon., Larvae of ceatolden Tetrarhynchidae Sp.

La™V4' gne mecorded both in pinnipedia and oetaceunse
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TMg. 5. Occur%ﬁco of endemlc species of parasltio worns
- Tohynorhynohae in the Boreo-Bacific sub-region.
1.Bolbogomu bobrovoil 5. Corynosoma curilensils .
5. Bolbosoma physeteris 6, Corynosomo venbronudum N.8Ds
3, Bolbosoma paraqusohiri 7, Corynosoma obtuscens

ﬂ.sp.

4, Corynosoma osmerl.
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Mematoda fauna consist of 5 sprcies, including
12 endemic species: Anisakis ivanizkiil, A.'pacificus NeSDe,
Dalamirella hyperoodoni, Halocercus kirbyi, M. dalli, ﬁ. '
sunameri, Trukanema Aalli, Otophocaenurus osarskol, crassi-
cauda toftolis‘n.sp.-and Placentonena gigantissina.

Three endemio genera are known: Delamurelia, Txru-
kanena und Tlucentonenu.

Nine specles arc common with Boreo~AtlQntio sub=
region: Anlsakis typlca, A. kﬁkenthalii,\ﬂ.sinplex, Terranova
decipiens, Holocercus invaginatus, Jseudalins inflexus, Ste=
mrus nminor, Torynurus convolutus and Crassicauda boopis;
two - with the Arctic reglon: Jnisakis kikkenthalil and
Stenurus minor; thfee_» with Trowvical reglon: Anisakis du~
ssumierii, Terranova.decipiens and dtenurus audivivag; four
- fnti-Doreal regioﬁ: Anilsakis simplcX, Aetybica, A.skyjabini

and A.physeberis.

Anisakis gimplex and Terranova dceiplens are recorded

in cetaceans and pinnipediu, The latter snccies lives in all
googeographical reglons.

The ocebaceuns were hosts to 8 speoies of Acantho—.
cephalia. Tour endenic kyxp species: DRolbosoma physeteris,

Boparanuschiri Nn.sp. gorynosomn curilensis and Ce. osmexl.




mree specles common witﬁForeo—Atlamtio sub—région: Bolbosoma
balaenae, B.turbinella and Corynosom@ gtrumosum; one~ with

Arotio regioﬁ: Corynosonma struwosuri; one = with the Tropical
reglon: Bolbosoma nipponicum; two - with the Anti-Boreal re-

gion: Bolbosoma balaenae and B, turbinella. Bolbosoma nippo-

1) ‘
nicum and Corynosoma strnmosun are recorded in pinnipedia
and cetaceanse
1) V.A.Dogel (1955)'reoorded in the Tar Eastern seas, that

a whole series of parasitib groups habitates, besldes their
basio hosts, also guch groups of hostsz that are not habitated
in the Atlantic Ocean, thus increasing their "geologlical area"
nf treir oocuggnee. Cs strumosum may serve us iliustration

of such exémple. Definitive hosts of this specles are birds,

terrestrial/
Aramnals, alnost all the pinnipedia of the lMorthern Femlsphere,

and also porpoises and white grampus. In the Far Tastern sous

this worm was also discovered by us (1956)in the sperm whales,

Helminth Fauna of Pinnipedia.

_ Helminth fauvna of pinnipedia of RBoreo-Facific sub=~
" reglon is represented mgik 31 species of helminths,

The trematoda fuuna 1s repregsented by 4 gpecles, two
of whioh are endemic (Iricetrena quQphi und}?hocitrema fusi-
forme) .

There is one endenlc genus - Thocitrenas Two spacles
(orthosplanchnus fraterculus and Rosslootrena venustus) conneotg
the trematoda fauna of the pinnipedia of poreo~Pacific sab-re-
gion with the Arotic region. The latter species is also recor-
ded in the Roreo-Atlantio sub-regrion,

Pinnipedia of the Borco-~Pacific sub-region have lQ
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known species of cestoldea, {noluding four endemioc specles:
Diphyllobothrium krotovi, Adenocerhalus septéntrionalis,
Anophryocephalus ochotensis, and Trigonocotyle skyjabinl.
There are no endenic genera} gommon with Boreo-Atlantie
suburegionFre : Diphyllobothriun laneéolatum, D, macrocepha=-
lus, Diphyllobothrium (Diplogonoporus ?) tetrapterus, Di-
phyllobothrinm (Diplogonoporus ?)faschatus, Fyramicocephalus
phocarun; with Arotlo reglon: Diphyllobothriua lanceolatun
~and Fyranicooephalus phooarium, ALl the mentloued spedies of
cestoidea habitate only the Worthern TTeri.sphere, they have
no cownon spevies with the Anti-~Boreal and Antarctic reglons.

The nematoda are represented by 14 gpeclies, seven
of these are endemic: Contracaecum collotariae,.F6rr06aecum
collotarias, Terranova azarasi, Tneinaria lucasi, Paralila-
roides decorus, P, nanus, P. prolificus. Five specles are
common with the Boreo;Ablantio sub-region: aAnisakis simills,
A. gimplex, Contracaecum osculatum, Terranova'decipiens, oto-
strongylus oircunlitus; one species with the Arotic region -
"« Otostrogylus clrcumlitns; three species with the Anti—Boroal
region: Anisakils similis, A.simplex and Tmeinaria hamiltonl.
Coptracaecunn osculatwa and Terranova decipiensg connect the i
nematoda fauna with all the zoogeOgraphical regions. The spe-
cles Dirofilaria immitis was recorded in pinnipedia in X
zoological garden (USA), in torrestrial nammals = almost in
all tropical end subtropical comtries,

Tn the sub-reglon seven specles of Acanthocephalla
are known, four of which are endenic: Bolbosoma bobrovol, CO=
rynosona obtusoens, ¢.osmer, C.ventronudum .80 ™o specles
are comnon with Boreo-Ablantie sub-region and Aroctio reglon:

corynosoma strumosun, C. gemerme; one with Tropical reglon:




Bolbosoma nipponicum. There are no oommon specles with the

Anti-Boreal and Antarotic reglons,

Yaws of Geographic Distrihmtion of Helminths of Marine Mamwme

nals of Boreo-Paciflc Sub-Region,

Yhen analysing the helminth fauna of marime mam-
mals of Boreo-Pacific sub-region, we, naturally, could not
leave without attentibn the problens of'zoogeography and
the hosts thamgelves, who "ooe801Ve as blotopes for the paw-
rasites" (Dogel{ 1947, page 280). Ilowsver, at present time,
there is still no single opinion among the cetologists con-
cerning sone quqstions ol zoogeography of the'cetaceans and
direotly contrgtking vliew points are existing. Without going
into details of these contradictions, whioh we are going to
treat later individually, we will point out , that according
to our opinion only one of these view points 1s seclentifically
founded, which accents the isolated 1ife of the cetacean herds
and abseﬁce of constant Interchange of specimens among then,

because first: this point of view Is supported by the vely

. latest studies by many oetologists (Tomilin, 1946,1947; Jon-

' 1
sgard, 1655; Iaws, 1955; Xlumov, 1955 and others), secondly
it glves key towards explanation of general laws of geographle-

. Re
cal occurance of helminths of warine mammals that are a part

1) | IWNTIX Partioularly one should note the optinion

of S.W.Flumov (1955), who states, that within egoh population
of whales occur microlocal phenomena, l.e, division of the pop=-
ulation into a seriss of local heards, each of whish has'its
ovn summer and winter area of habltat, 1ts own historiecally

formed ways of migration, and its own *hunting areas".
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of marine fauna (Delanmure, 1955, 1956), and thirdly it is con=
Tirmed byAdata of zoogepgraphical analysis of all new informe

ationa that are in onur possessiou concarning helminth fauna

© of marine mamnals.

The opposite opinion that accephs existence of a
world heard of whales appears to us to be golentifically un-
founded and contradiotory to all basic gx zoogeographmcai laws

of helminth occurence in marine mammals. Now we will discuss

thase laws,

Amphi-Boreal and Bi-Polar 8Speciec of Felmirtha of Marine Mam=

mals recorded in the Boren-Pacific Jub~Reglon.

S.L.Delamire has determinedo.a;"thap the phenomenon
of amphi-horeality, Just as the phenomenoﬁ of the bi-polarity,
antil now only known to oocur. in respect to the freely living
apecies, also occurswith parasite specles" (1956, page 623).
Our studies of helminth fauna of narine ﬁammgls confirued
thattgig deduction was right and complemented the information
ooncérn1n5 the helminths with mentlioned propégation type.

Tn the Northern half of the Facific Ocean, we have recorded

for the first time such specles of helminths as-Priapbcépha—

lus grandis, Tetrabothrinm affinis and larvae of cestoldea

Mmetraphyllidea 8D, lerva.
" Wew information concerning somne species of halminths
of marine mammals, are found in Varkowskits works (1855), who

redord in whales of Southern Memisphere (Sonth Georgis) fol-

lowing oestoldeat Tetrabothrium ruudi, Piplogonoporus balae=~

noﬁtera, metraphyllidea spo larva; Mqrgolis (1954) and Margo-

14s and Pikxe (1955) published pecords of helminths of mari-

‘ne mamuals recorded at the Amexrlean shore of the Paoiflc Ooean

etoe.




When analysing our own data and data taken from

“Iiteraturs, we have deternined that there are 15 species
of helminths with bi-polaric occurence among marine mali-
mals of Boreo~¥Paocific sub=-reglon: Ogmogaster antarcticus,
Tetrabothrius ruudi, T. affinis, FPriapoocephalus grandis,
Diplogonopor%us balaenopterae, Thyllphothrium delphini,
Tetraphyllidea sp.varva, Anisukis simplex, A.skrjabini,
A.physeteris, A.typlca, A.similis, Uncinaria hamiltqni,
Bolbosoma balaenae, B.turbinella (fig.6). |

_Yenatode Odontohius ceti Rousgel de Vauzeme, 1834,
who 1live as commensals in Balaenoptera physalus L. =~ finback
whale,and B.musculus L. = blue whalae, in the‘gluéy film upon

laminae of the/
the/whulebone, have also bi-polario ooour%hce. Tn the MNMoxr-

thern Henlsphere it was for the first time recorded by us
in 1655.

Tollowing species have Ainphi-Boreal ocoungnee:
Yecithodesmus gollath, QOgnogaster plicatus, Erlapoocepha~
lus minox, Dyphyllobothrium (Diplogonopords ?) tetrapterus,
Diphyllobothrium (Diplogonoporus ?)fasciatus, Holocercus in-

vaginatus, Psuedalius inflexus, Rorynurus convolutus, Cras-

. sicauda boopis, that are recorded only 1r the Doreal zone

of the Abtlantio and Faecifioc Ocean (£ig.7).

L )

™g. 68,0hb. Bl-polaric ooour%hoe af helminths In marine

mammals.

1. Ognogaster antarcticus 9, Anisakls physeteris
2. Tetrabothriun affinls 10, Auisakis skjabini
5, Tatrabothrinm rundi ' 11. Anlsakis sinilis

4o Friapomephalus grandis 18; Anisckis typica

5. Diplogonoporus balaenopterae 13, Mnceilpabia haniltoni
6. Ihyllobothrium delphini 14, Dolbosoria balaenae
7.~Totruphyllideu g0« lerva 16. Dolbosoma turbinalla

L] .
I

8, anizakls simdlax.
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Tig. 7a,7b. Amphi-~Boreal occur%ﬁce of heluinths of marine
mamnals,
1. Leoclthodesmus goliath 5e Diphyllobothrium {(Diplo~

2. Ogmogaster plicabus sononoruy ?) fasclatus

3¢ Fripocenhalus nminor 0. Tlolocercus invaginatus
4, Diphyllohothriun (Diplo- 7. Poseudaliug inflexus
gonoporus ?)tetrapterus '8, Torvimurus convolntna

9, Crassicauda boopis.

Many specles, who are bi-polarie, have lik wise
amphi—boréal ocourence (Thyllobothrium delvhini, Tefira-
bothrinm ruudi, T.affinis, Triapocsphaluz grandis, Diplo-
sonoporus balaoenopterae, Anisalds sinplex, A.typlea, A.
gimtlis, Bolbosoma Ralaenae, R.turbinella).

Considering the parasites of marine animals a part

of marine fauna (Delamurs, 1955, 1956) we cannot give any

other explanation to the canses of thelr amphi-boreal and
bi-polarioc ocour%ﬁce, except the one glven by L.S.Bery
(1918, 1947) for the freely living fauna.

Anphi-Boreallity is a result of fawna exchange be-
tween Atlantic and Pacific Cceans that onee existed. Thisg
fauna exchange road, according to the opinion of Berg, might
have gone "e.s along the northern coast of Asla,during tines,
when tie Béring gtraty, Juat ws to-day, was a sea, and |

vhen in the northern Asia 1t was warmner than row. This

took place: a) during tho rliocenio, b) during the warn

post-glucial period" (1947, page 120). Berg admits, thet
the fuuna exohange aould have also tuken place aleong the

northern shores of Americas

~_




Further L.S.Derg thinks that  Meel.0i-polurity Ls a
result of the gluclul period. Durinﬁ placial period, not
only wnre the Arotic ond Tewperube uoned nffected by oold,
but also the Tropical zones, Al that time muny northern
rorms found thelr woy down to tha TBgquator, und then to the
Soubliern Hemispheres Tlowever, when the glacial period was
over and the temperature in the Troples began to increase,
the northern formsg thab came here, had either to dle out,
or to remove themsdlwes to the Torth or %o the South, In
that manner the interrupted_occuv%ﬁee originated.™ (1947,
page 137)e It must be asgsuned, that among the forms that
penetrated from one hem&sphere into the other, there were
beside the definite tyves, probably, also some intermediate
‘hostn of the presently existing bi-polar helminths.' In the
post=glacial period theve wux existed no confiitions for
mass-exdhange of marine énimals botween the Northern and
the Southern Hemisphsre. The exchange of marine aningls
between the Atlantic and pacific Oceans could take phace
both before the glaclal peribd (in Fleocenic), and during'
the post-glacial warning ups

HoweVQr,.L.S.Berg points ont e that the post-
-glaclal Ilncrease 11 temperabture was not so high, for exauple
in scandinavia the suuuer tenperatnre was only 2269 OC
higher than nows

Something conpletely Aifferent occured during the
Pliocenio periode At thalb time the average yearly temperature
at the surface withiln the region of the Bering Strait was
5-10°C higher than to-days And ab that time through the
Bering Stralt, without any diffiqﬁlty an exchange ocould
take place of relabively warmth=loving forns of fish, whlch
luter might separate 1nto sub=-snecley, apacies, and gomeblmes

gven into -genera" (1918, page 1841-1842)




Considering the above, We may assune, that also
anong the.marine manmals of the Boreo-lFaciflc sub-reglon
there are many speoiés that had conneotion with tho Atlen-
tic Ocean during the Pliocenic period, but aid not have 1%
during the post-gluacial period, This assumotion is supported
by the data of the zoogeographiocal anulysis of the helminth
fauna of these anqwals, Thus for exanple, for the spern
whale (table 2) six fpecies of helminths are known with

bi~polarioc ooour%ﬁoe {¥hyllobothriwi delphini, metraphyle-

lidea sp,-larfa, Anisakis skrjabini, A, physeteris, A, simp-
"~ lex, Bolbosoma turbinella). These species of helminths, pro-
_bably; appeared not later than the glacial perlod. Nine
gpeoieg of helminths (Zalbphotrema curilensié, Tetfabothrium'
curilensgis, Tetragonoporus oalyptooapbalus NyZeNeB8Ds, Hoxa=~
gonoporus physeteris, Anisakis ivanizkli, A.pacifious NeSPeE
Placentonema glgantissima, Dolbosoma physetexrls, Corynosoma
curilensis) are endemical for the Boreo-pacific sub-reglon,
and in particular: its western part. Oneispecies (Aniéakis
dussumiefii) muylalso be considered to be endemic for the
Northwestorn part of the Pacific Oceany The specles Coryno- E
common with v
gsoma 8brunosun is also gﬁthaxjfﬁk the Arotic reglons /'
How can it be oruluued that within the helminth
faupa of the sperm whalse thereaP% many endenlic specles,
" and even genera, but fhere is a complete absuence of speoies,

that have just amphi-boreal occuronce s

Table 2.

. r"/
veculiarities of the Geographical Occurence of the Helninths

{n various species of Getaoceund.
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Speoies of THosts

Mumber of Numbér Tumber Numbr
bj—poluric of of of
species of amphs: - endenic enden

nelminths bore-  Speoles gone-
al of hel- ra of

helms pminths holnm.

Sperm whale (Fhyseter oautadon) 6 - 10 <)
Berardius bairdii | 5 - 3 1
Finbaok whale '

(Balaenoptera »hysalus) 5 4 3 -
Tigh whale (Be.borealis) ‘ 3 2 H] -
Balaenoptera acutorostrata ' 1 1 2 -

At the present time the besic mass of the sperm

" whale stays within the belt of Aoo Yorthern and 400 Southern

latitude. The very northern linit of its occur%ice along
the western side of the Bering Sca is not further than
6S-68 O30t of northern latitude, and alonb the American
coust it sometimes reaches the Pribilov Tslands (Tonb-
1in, 19¢57)., ZErobably, during the Anoylus and Litorina

period, because of fnsufficient warning up, the spern

whaAe,'although’theJ did conme further north than now,
gtill aid not reach the Atlantio Ocean. Of this reason,
all the apecies of helminths, that oceured in the spernm
whale in the post~g’&c1u3 period have naintained thelr
geparate areas.

However, the anphi-boreal occun%hoe of almost all

: ~the gpecles of helninths of the sperm whale, except Tetra-

phyllidea sp.larva and Anlsakis skrjabini, witnesses about

a warher and earller period, whep there was possible an
exchange of helminths with the Atlantioc Oceans L.3.Bexrg

is talking exuotly about this warnt pre—glaoiul period.
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Acocording to A.G.Tomilin.(ISSV), the northern border
of the Berardius bairdii {s rather close to the border of
the sperm whale and rdnces upproximuteiy from the cape of
TMavarin (68°~ 29350 N.I“’u%;n%he gouthern border of the
"shallows of the Bering Sca to the Tast. and ﬁou&ﬁ—East
Probably, therefore the ocontents of its helminth fauna,
same as for the sperm whale, contains a great number of
endemios, and no spsoles that indicate a post-glacial con-

neotion with the Atlantic Ocean.

To- the finback whale, who even at present time reaches

ag far north as the Chokotsk Sea (Tomilin, 1957), apparently,
the post-glaclal warming up was suffliclent to come in con-
tact with the Atlantic Ocean. Thus inoreased the quantity

of helminth species with amphi-boreal oqour%hoe, and oor=
respondingly the quantity o: species with undivided area
deoreasged.

Almost all bipolario s?ecies, except Ogmogaster ane
tartious, of the helminths of the finback whale have amplhie
-boreal 6oourenoe, this indicates a pre=~glaclal fauna exchange
witﬁ the Atlantio Ocean., »

Similar plocture 1s presented by‘the helminth fauna

of the fish whale and small rorqual (Balaenoptera acutorogie

rata)e
However, it must be remembered, that in our discug=

glong we take into consideration only the baslc causes of
the formation of interrupted areas, disregarding any exw

" ception. Thus for example, we cannot be completely sure,

from different populationg/

that in our time, in places where the winter areasof whales
are overlapping , although these populations are not inter-
mixed, because of isolatlon in time, that no interohange of

even 8some .
/TSTIInERS  does mot take place. (Klumov, 1955).




Moreover, not all specles of helminths, who pene«
trated with their hosts from one hemisphere into another,

found there the complete complex of conditions neoessary

Lrmy ot

to their various stages of life=-oyoclus, and the absenoce
of even one of these condltlons, as V.A.Dogel (1947) points

out, may lead to the absence of the parasite in the given

locality. Therefore we are not trying to make any assump= '-g

tions concerning the time when the various specles of hele-

o 2010 s 0n @

minths appeared, but show only the poculiarities of the oo=
our%ﬁce of the entire compound of the helminth fauna of the

cetaccans, whioch are most probably oonneoted with their

.
;e

migrations in the past. |

Amphipacifical Teatures in the Occuf%hoe of the Helminths

of Marine Mammalse

AP.Adriashev (1939) points oulb that in the marine
fauna both of the Aslatio and Ameridan shores, beslides oon=~
glderable differences, thereazg also many common and close
forms that appear in the Boreal and Sub«Tropiocal waters
of the northern part of'the Pacific Ocean, but_are absent
4n the Tropical zone and have a geparated area In the northe ;f

Such specles Adrlashev called Amphi-Pacifice dat ;
avy :

Being in possession of a vaste quantidy of [EOEDEXHI
oconcerning helmithologhocal studles of marine mammals, ocaught ;
at Asiatic and North-american ghores of The Pacific Ocean, |
wo declded to determine if there appears any Amphi~Pacifio ;
 features in the helminth oocur%ﬁce og the mentioned animalse :

'Dﬁtéihﬁély§1§35¥ﬂgéﬁi%1dqﬂ§h§ws that from 92 speoles
of holminths of marine mammals known for the Boreo-Paoiflo
sub~region, 18 species are oommon XoOY Agiatio and American

ghores. Among these rirst and foremost must be pointed out:




Odhneriella seymouri, Dyphyllobothrium lanceolatum, Pyra=

' miococephalus phooarum,Contracaecun osoulatorum, Terranova

deciplens, Stenurus ménor, Corynosoma semerme and Cestrue
mosum, who are connecting the helminth fauna of the Boreo-
Paciflio sub-reglon with the Arotic region and in the ndrth
have closed afeés. Specles: Phocitrema fugiforme, Diphyle-

lobothrium krotovi, Adenocephalus septentrionalis are not

: recorded in the Arotic reglon, butl are wide-spread along the

northern 1imit of the Boreo~Pacifioc sub=region. It 1s dif- |

fioult to say anything definite concerning thetf areas, beocause

they are to a certain degree transitory from solid ocouﬂ%hoe
to interrupted Amphi~Paclfic (fig. 2,3)
~ But there are specles that ooccur on both sides of

the Ocean and have interrupted areas in the northe To such

-Amphi-Paocific species belong: Leoithodesmus goliath, Ogmogasw=

ter plicatus, Phyllobothrium delphini, Anisakis simplex,
Ae. physeteris, Torynurus convolutus and Bolbosoma turbinella
(fige 8)o
Teking into consideration, that all, now separated,
in systematical relation gimilar faunae, once represented
one single unit (Zeﬁkevioh,'lQSB), we may consider, that
nolminths of marine mammals, just as their hosts {both de-
rinitive and intermediate),that presently have Amphi-Paocifioc
oocurenoe, in the past possessed oclosed areas in the North.
AP.Andriashev (1939) considered tha§ the most eners=

getic fauna exchamge was carried out in the Pleocenic and

A Inter-glacial periods, but did not exolude the posgibility

of exochange also in the warnm Post~glacial periode. But owing
to the following cooling down, all the warmth-loving belngs
were pushed gsouthwerd and dyied out In the northern parté

of the Ocean, thus interrupted areas appeared in the Northe

'
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VWaters of thelr former areas were filled by more northern
speoies. Thus, among the previously mentioned speoies of
helminths of tpe marine memmals, we observe all sﬁages {from
the olosed ooour%ﬁoe to a oompletely interrupted Amphi-Paocie
fioe |

It is Interesting to note, thét almost all specles
of helminths, that have a well-expressed Amphi=Paoifioc area
are at the same time also Amphi-Boreal species (fig. 6,7),
this points towards thefs historical interconnection between
these two phoenomenons, and the oneness of their origine.

As a result of the disrupﬁure of the original unie=
fied area, appears a territorial relative isolatioﬂpf in-
dividual helminth populations; who under influenoe of varﬁd%
physico~geographioal and ecologéoal conditiona, through
medium of their hosts, begin to separate-themselves from
their initial forms. The process>of separation among the
parasites is uncomparably faster, than among thelr hosts.
Thus, V.A.Dogel consliders that: “Proocesses whioh flow slowly,
« over a period of senturies and millenia, ~ and widely,~
-~ OVer a space of huge territories, when free living orga=
‘nisma are ooncerned, in case of parasites are oondensed both
in time and space™ (1947, page 1l0). Isolation increased the
- divergenoce, preocipitated the process of species-formation,
provoked the formation of interrupliions between related
speoies descending from oommon ancestor, Thus it 1s not
accidental, that the greatest number of species of helminths
oommon to both shores of the Ocean oocurlin the northern
bart of the sub-reglon, where spebiegbéie preserved with
ocloged or interrupted area, but that has been interrupved
in more recent time, while when approaohﬁng theAsouthern

border of the sub-region the endemism of the helminth fauna




inoreases as a result of lts greater disconnection (fige
24%,4,5) |
‘When analyzing the ooour%hoe of freely living marilne
organisms in the northern half of the Pacific Ocean, A.P. Anw
gpooles and even goenoxra
driyashev (1939) also recorded; that the number of /oonmon for
both shores decreases, the further we go to the south, and
the differences appear more and more oleaf, egpeotially if we
compare the fauna of the Japaneese Sea and tie ocoast of Orow
gon, where not only the speoles and genera are different,
but also sub=families and families,

Similar laws were determined Lor the oocurdhnoe. of
many freely living forms (fish, mollus{ks, ascldia ete)kxm
ing habitating in the Atlantic Ocean (Bobrinsky, Zenkevioh,
Bierstein, 1946).

Among the endemio species of the helminths of the
sub~region, as it might be expeoted, there mig not a single
specles, that has a clearly defined Amphi~Pacifioc areae

Wb may see from everything sald above, that side by .
gide with the amphi-~boreal and bi-~polaric phenomena of the
oocurdénce of the helminths of the marine mammals, Just as of -
the oocourence of the freely living organisms, we find Amph;—
Pacirio phenomena and that the formation of/ﬁée types of
the interrupted areas of the frooly living and parasite anle

identical
mals took place as result of x=ZiI causese

Exchange Possibility of Helminth Fauna between the Marine

Mammals of the Boreo~Pacifio Sub--Region in Our Tine.

When we speak about relative i1solation of individual
populations of helminths, £irst and foremost, we think about

the isolated exlstence of thelr hosts living in varlous re~

glons of the interrupted area and who do not have any exw-

ohange of individuals. Hore, naturally, are not exoluded the




rare ooocagions Sf passing over by individual animals (Klue
mov, 1955). At first sight it might appesr rather doubtful,
that marine mammals in general and oetaceans in particular, |
" to whom no natural barriers are exisping in the Oocean, and

who are able to carry out long migrations, way be, even to

some degree, isolated from other parts ‘of their immense

area. Taking into consideration the assumptions, expressed
particulayly by M.M.Sleptzov (1955){ and old informations

oconcerning rare founds of harpoons in the dead bodies of
* whales, although as A.G.Tomilin (1957) points out the trust-
worthiness of these cases 1s doubtful, and also the faot that

the parasite Panella antarctioa was found in the whales of

the Northern Hemisphere] this parasite, just as many other

parasites of the marine mamnals hasg, probébly, a bi=polaric
ooouﬂ%hoe), ~ §Ome researohers-oonsider the whales to be ;
oosmopolitans, who freely migrate within the limits of the |
World Ocean. Thus,for example, B.A.Zenkovich (1952) writes

about mass-~-migrations of whales from the.seas of the Antarotioca

to the northern part of the Paclfloe Ocean, M.M. Slepizov

(19555 generally repudiates the possibility of lacal herds

of whales, olaiming {that that a whale herd in the northern ;/
half of the Paoifio Ocean is not isoclated from other herds |
situated in the southern half.of the Paoifio Ocean, and that
beocause of the oonstant migration there ocours a periodical,
or systematiocal mixture of these herds; he even disagrees
with the opinion of Kellogg (1929) about the presence in
these waters of two loocal hefds: the American and the Asla=

tio herd.

But if there is one single world herd of whales,
also
then we have right to expeotl, that zZxx the helminth fauna of

this world herd should be, 1f not oompletely 1dentical, then




at least suffiolently identical for every species of whale
within any part of 1t§ hugq.areao However, in reality we
see a Aifferent pioture. Wo observe basiocal differences in
">tﬁe.helm1nth fauna of the marine mammals living not only in
different zobgeographical reglons and sub-regions (Delamure,
"'1955), but even within the limits of a single sub-region, oxr
a part of this suberegion. Returning to the analysis of
table 1, we see that out of 92 species of helminths of the
marina mammals, known for the Borso-Pacifilc sub-region,in
the Far-Eastern seas and in the north-western part of the
Paoific Ocean = 72 speoies are recorded ( 16 species of
trematoda, 20 = cestoidea, 26 - nematoda, 10 = acanthoce-
phalia), at the American shoré 38 specles are recorded

(9 - trematoda, 7 = cestoidea, 17 - nematoda, 5 = acantho-
cephalia), but speocias ocommon for both sides of the Oéean-
we f£ind only 18 (4 - trematoda, 5 = cestoldea, 6 - nematoda,
5 - aoanthoocephalia). Already these general numbers show
suffioienﬁly clearly how great is the difference in the
heiminth fauna of the marine mammals living in these partis
of the sub-region,

VWhat are the feow specises that link the helminth
fauna of the two sides of the Ocean? To them belong species
of helminths that are oommon with the Arotio region (Odhne-
riella seymouri, Diphyllobothrium lanceolatuum, Pyramicoocepha=
lus phoocarum, Corynosonmna Semerne and Co. strumosum), species .
that are found within the only éggdof exohange of fauna both
"vetween the two coasts of the Boreo~-Paocific .sub~region, and
between the Paoific and Atlantic Oceanse. But this road goes
through the Arctic region and at present time is only acces~

sible to a very limited aumber of basiocally aroctioc animals,

O




who are hosts (definitive ot transitory) of tho mentioned

helminths. Almost all these specles are typloal parasites
of the plmnnipedla, except Ordhneriella seymourl - a parasite
of white grampus andCorynosoma strumosum, which is found in
pinnipedia, cetaceans and other animalse. Ph&citrema fusifor-
me, Diphyllobothrium krotovi, and Adenocephalus septentrio=
nalis are also parasites of the pinnipedia and live near the
northern border of the sub-region, and, probably, also out=
side this sub~region, where still is a cerﬁa&n possibility
of contact between the faunae of the two ctasts, but Where
this contaot has been interrupted, this interruption only
occured at a late date., The species with Amphi-~-Pgeific and
Amphi~Boreal occurence (Lecithodesmus goliath, Ogmogaster
plicatus, Phylldbothrium dedphini, Anisakis simplex, Anisakis
Physeterys, Torynurus convolutus and Bolbosoma turbinella)
can st1ll less indicate any constant exchange of helminth
fauna-between the two parts of the sub-region, because if

we accept this possibility, we must also accept the possi=~
bility of a not imégg; regular exchange of helminth faune
with the Atlantlc Ocean, apound cancmmsus territories of land,
through passages presently impassable for the majority of >/
the host of the above-~astated helminths., On the contrary all
“the Amphi-Pacific specieqﬁre parasites of the cetaceans and
only Anisakis simplex is sowmetémes found in the pinnkpedia.

The geographical occur%hce of Contraoaecum osculatun and
Terranova deciplens cannot be taken into consideration, when

" studying this problen, beoaﬂse these two species habltate in
all the zoogeographical regions of the World Oceans Consequente

ly not one of these 18 specles may'indiéate a ocloge oontao§
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between its hosts within the limlts of the Boreo-Paoific

gub-region, and we do not have to mentioy, that all these

apeoles comprise only 18.5% of the total number of specles

known in the sub=region,

On the other hand, the presence

in each of the part of the sub-reglon of a great number of

endemio speoies and even genera, on the contrary indicates

a long period of mupual 1lsolation. 12 ganeia and 47 speoles

(table 3) are endemic for the sub-reglon,

10 genera and

35 species are endemlo for the western part of the sub-region,

1 genus and 9 speoles are endemioc for the eastern part, and

only l.genus and 3 specles are recorded on both sides of the -

Qoceane

Table 3

Ooour%hoe of Endemic'Genera of Helminths of Marine Mammals

of the Boreo=Pacifio Sub-Region.

Helminth Gensxra

Recorded in
the western
part of the
subregion

Pinni- Cetaog-

Recorded in
" the eastern
part of the
sub-region

Pinni- Ceotacoe=

Tetragonoporus Nege

pedia ang. pedia ans

Leuoasiella (x)
Nasitreia (X)
Oschmarinella Ax)
. Zalophotrema (X)

Rricetrema ; (X)

Dehphinicola (X) (X)
Phooitrema (X)
(X)

- —— —
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Pinni Cetaoce Pinni Cota- ‘

(cont) pedia pedia oeans
Hexagonoporus (X)
Delamurella (X)
irukanema (X) ) %
Placentonema (X)

genus
The only endemic mmmurz connecting the helminth

fauna of the two ocoasts belongs to the pinnipedia, while ,

there are no oommogﬂendemio genaré found for the cetaceansSe
Vhat oonoer;s the question of presence in the northeran

half of the Pacific Ocean of Asiatlo and American loocal whale

herds, table 4 gives an exhaustive answer to 1te

Table 4.

. .
Ooouréﬁce of the Tndemic Species of Helminths of Cetaceans

in the Boreo~Paclfic sub-regibno

Recorded _  Recorded /
Holminth Speocles . in Westn in Fastn /
part of _part of |
sub=roeg. sub=1'ege .;
|
:
Campula folium (x) |
Campula gondo (%)
Campula laevicaecum ' (X) T
Leththodesmus nipponiocus o (x)
Leoithodesmus spinosus - (X)
Teuocasiella mironovi (X)
Loucasiella subtila n.spe (X)
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Nagitrenma épathulatuﬁ
Orthospaanchus elongatus
Osohmarinella sobolevi
Zalophotremé ourilensis
Delphinicola tenuls
Tetragimoporus calypthooephalus
De@eNeSDe
Hexagonoporus physeteris
Tetrabothfius ourilensis
Trigonoootyle spasskyl
Anigakis ivanizkii
Anisakis pacifious n.spe.
Delamurella hyperocdoni
Halocercus kirbyil
Halocercus daili
Halocerous sunameri
TIrukanema dalll
Crassicauda glliakiana
Crassicauda paocifioca
Crassicauda tortillis n.sp.
Placentonema gigantissina
Bolbosoma physeteris
Bolbosoma paramuschirl n.sp.

Corynosoma oufilensis

Vest

(x)
(X)
(X)
(X)
(X)

(X)
(x)
(x)
(x)
(X)
(x)
(X)

(X)
(X)
(X)
(X)

(x)
(X)

(X)
(X)
(X)

Eaat

(x) .

(x)

The enalysis of the table leaves no doubt, that

we are oconfronted wit

of whales existing already for a very long time isolated

from each other, and who are not interexchanging apeoimd@.

h helminth fauna of two loocal herds

'
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_This-is confirmed by presenoce in each herd of its own endemic
helminth fauna, by complete absence Qithin them af common enw
demic speoies of helminths, and also by an unusual richness
and originallity of helminth fauna of the Asiatic herd faced
by an uncomparable poverty of helminth fauna of the American
herde In the western part of the sub-region 27 species of hel-
ninths are endemioc (1l species of trematoda, 4 cestoidea, 9
nematoda and 3 eohinoryncheae),.in the castern part -« only 3
endemio specles (1 trematoda and 2 nematoda)e
A different relation is observed for the helminths = °
of the pinnipedia (table 5), = in the western part of the
sub~region are recérded 8 endemio spgqieswof helminths of
the pinnipedia (2 cestoidea, 3 nematoda and % eohinorynchae),
in the eastern part - 6 speoiés (1 trematoda, 2 ocestoidea,
1l nematoda, and 2 echinorynchae); 3 species (1 trematoda,
and 2 cestoidea) are ocommon for both parts of the sub-regilone.
Thus,the helminth fauna of the pinnipedia habitating
the Asiatic‘and the Ameriocan Shores of the Paocific Ocean, show
more similarities, than the helminth fauna of the cetaceans)f
- of the same parts of the Ocean. We get a completely different
.pioture, than what we ocould have expsoted proceeding from
the migration abllity of these animals. This may be explained
only by'the ocloser oconnection of the pinnipedia with the Aro~
tio region, through whioh a small exchange of helminth fauna
is s8t11l possible along the two shores of the Pacific Ocean,
while @xx within the limits of the sub~region proper such
an exchange 18 not possible., By the mobility of animals ’and
thef® ability to carry out migration, we ocannot explain the
general laws of the geographical oo§uf$§ce of the living na-~
ture, because these laws are expressed also for the little~
«gobile animals and even plants. Partioularly, Phylloboth-
riun delphini and Tetraphyllidea sp.larva have bi-polario

ooour%ﬁce, naturally, independently of thelr reserve of hosts «~
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- the cetaceans, because the latter, after all, only repres=
sent aAsubsidiary-and blind way to spread these helminthse.
By the way, we may rémark, that the cetaceans of the Nor-
thern and Southern Hemisperes heve a considerably greater
amount of common specises of helminfhs, than the pinnipedla
néve (Delamure, 1955). This is explained, primarily, not

by the ability of the cetaceans to migraté from one hemiw
ggﬁgﬁgeinto another, but, as L.S.Berg (1947) points out,
Ic/the phenomenon of bi~polarity eppears only among the
forms of the moderate, and not Arctioc zone, because the .
decrease in temperature in the Troples was not big enough
to permit the habitants of the polar regions to oross the
Equatows - Naturally, among the enimals that succeeded to

T
oross the EBquatomz during the glacial period, there were

less pinnipedia than cetaceanse

et

Tab le Se

Ocourance of the Endemic Species of Helminths of Pinnipedia

of the Boreo-Facifilc Sub-Regione

Heluminth Species Recorded Recorded
in Westn in Eastin
" part of parl of
sub=Irege. sub=Treg.
Pricetrema zalophl (%)
Phoocitrema fusiforme A (xX) (xX)

_ piphyllobothrium krotovi ' | (x) (xX)
Adenocephalus septentrionalils (x( - (x)
Anophyoooephalus ochotensis (X)

Contracasoum callotariae (X)

ATrigonoootyle skrjabini (X)




(Gont. ) Westn - Eastern

Porrocaecum callotariae (x)

Terranova azarasi nov, ooumbe (X).

Unocinaria lucasi | . : S (X)
Parafilaroides decorus . | (X)
Parafilaroides nanus A ¢ 9
Parafilaroides prolifiocus B (X)
Bolbosoma bobrovoi (X) |
Corynosoma obtuscens ' _ (X)
Corynosoma osmeri . (xX)

Corynosoma ventronudum n.sPe (X)

Th order to clarify the mentioned question in grea-
‘ter detall, we ocomsider it necessary to carry out a careful
enalysis of helminth fauna by thelr hosts, taking in con=
" gideration the peculiarities of ocouf%hce of each of them
individually. We must, however, point out, that ithis is stdll
' pmpossible to be made in regards %o all the speocles of mae=
rine mammals, because to our regret, we are not in possession
of corresponding comparative data of their helminth faunae
Sperm whale - Physeter catodon Linn. 1758. About
: . ooourence
the guestion of mrmexmx and migration of the sperm whale
within the limits of the Boreo-Pacific region, there are
oontradictory opinionso M.M.Sleptzov is of the opinion that

400 migrations of the whales have uo barriers™, and thus

ﬁhe mixing of the American and the Asiatic herd of the sperm -

whales is possible B... both in the North, and in the South"
(1955, page 65)e Hé thinks that there is a Pacific Ocean ‘

herd of the sperm whales, whioch, however, is not isolated




L] 11.0-

from the aperm'whale h%ds of the Southern Hemlsphere.

The analysis of the helminth fauna of the sperm
whales confirms the opinion of the majority of the cetolow
gists oconcerning the Presence in the northen half of the
Pacific Ocean of at least two local herds: an Asiatio
herd and an.American herd, which at present time &o not
mix in the North, and still less in the South.

The helminth fauna of the Aslatio herd of the spern
whales distinguishes itself by extraordinary ridhness, orl-
ginality and independence(table 6). It contains 9 endenic

species of helminths (zalophotrema curilensis, Tetrabothrium .

ocurilensis, Tetragonoporus calyphhocephalus Negn.SPe, How~
: xagmnoporus,physeteris, Anisakis ivanizkii, Anisakis“paci~
fiocus, Ne8P., Placentonena. gigantissina, Bolbosoma physete-'
ris, Corynosoms-ourilensis) and tﬁree very interesting en-
demioc genera (Tetragonoporus, Hexagonoporus, Placentonema) e
' The helminth fauna of the sperm whales of the Amerie-
can herd, on the contrary, strikes by 1its poverty. It is re=-
presented only by three wide-spread species; no endemio '
speoies were recorded. Tt is pogsible, that the helminth
fauna of the American herd is less studied, than the Asla-
tioc herd, but to asoribe all the differences in helminth
fauna of these herds exclusively to the lack of study of
one or them would be unfounded.

Utilizing the data of studies through many years of
the helminth fauna of the ocetaceans, we have noted that not

endenilo :

a single/hielminth species of the sub~-region has Amphi-Pa=
oifio ooourence, Considering this to be a rule, we have
right to expeot, that also during fubture studles, such spo«-
oies, probably, wili not be founde Turther we have deterw

mined, that all Amphé~?doifio species also have Amphi-Boreal
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ocoursnce. This gives us reason to assume, that during.
-future studies of the sperm whalas of the eastern part of
the sub-region, first we will discover the already known '
Amph6~Boreal species, and also sone oircum~polaric and Dbi=
~polaric ones. Simultaneously, therse is the possibility to
discover also new endemie speclieg. As an4example, we nay
take the work of Margolis and Pike (1955), in which they
give a list of helminths that are recorded for the first
time along the North-American coast. Of 8 species, stated
in this work, 6 species were known previously as Amphi~Bo-
real, and now, oonsequently, are nown also as Amphi-Pacifiocf
(Lecithodesmus goliath, Ogmogaster plicatus, Phyllobothrium
delphini, Anisakis simplex, A.physeteris and Bolbosoma tur-
. binella), and the other two specles are desoribed as new
endemic speoles of the North American coast (Leocithodesmus
spinosus and Cragsicauda paoifioa). Disregarding the fact,
that there are gimeg many endemic species in the sub-region,
as there are Amphi-Boreal ones, not one of them was disco~
vered on the opposite side of the Ocean. The probability of
discovering endemic genera is still less probable. Similar
pioture is obtalned through the resulis of studying the
helminth fauna of marine mamnals of the reglon of the Kuril
Islands. Consequently, through further study of the heluinth
feuna of the sperm whales of the Asiatic and the Amerilcan
herds, we can only expeoct such data, that will once more
confirm the looality of these herds.

On%}two common speoies of helminths were discoversd
for these herds of sperm whale : = Phyllobothrium delphini
and Anisakis simplex. Both specips have a wide oircle of

. hosts and ocour in the Temperate zones of the Northern and

gouthern Hemospheres. In golving the problem of the locality
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of the mentioned herds of the sperm whales, these species
naturally cannot play any role. Thus, we may speak quite
definetely about the absence of the exochange of the hel-
minth fauna between the sperm whales of the American and the
Asiatic herds, in our days. But we have &« reason to assume,
that also in the warmer post-glacial ﬁeriod (Anoylus and ILi-
torina period), there was no exchange of the helminth fauna
between the sperm whales of the Atlantic and the Pacifio
Oceans, and also between the spefm whales o2 the Asiatio

and American herds. Such sxohange might have taken place
oongiderably earlier, probably, béfore the Glacial period.
We are not going to‘deal with the details of this question,
since we have treabted it pgeviouély. Txochange of helminth
fauna with the sperm whales of the Southern Hemisphere oould
only take place during tﬁe Glacial pexriod. At present tine
(Tomilin,.lQSV) two sub~gbecies of the sperm whale are nofed:
the northern sperm whale - Physeler catodon catodon L. 1858,‘
and the northern sperm whale - Physeter catodon australis
Mac-Leay, 1851, betwwen which two there are some morpholo=
glogl variations (Ivanova, 1955)’anﬁfﬁery considerable Aifw
forences in their helminth fauna (Delamure, 1955), The

absence of oomparative data oconcerning the sperm whales of
halves

- the northern XX of the Atlantic and the Paolfic Oceans,

forces us to oonsider the entire northern population.still
ag one (typical) sub-spebies Physoeter catodon catodon L.
1758, (Tomilin, 1957). However, the sperm whales of these
two, as Tomilin says "..». basically isolated regions™ (1957)
page 416, footnote) have very material dirferenoea in the
helminth fauna (Delamure, 1956)s

it
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Table 6.

Helminth Fauna of Sperin Whales Habitating Iin the Fagtern

and Western Parts of the Bore

o-Pacilfic Sub-~Reglon.

Helmintﬂ Specles Recorded Recorded
- in Westn in Eastn
. part of part of
subvreg. BUD=I0g .
Zalopﬁotrema ocurilensis (x)
Tetrabothfius curilensis (x)
Trigonocotyle sD. X
Drigonoporus 8Pe X
Trigonoporus calyptoocephalus
NeZeNeBDo (x)
Hexagonoporus physeteris (x)
Phyllobothrium delphini X P
Tetraphyllidea sp.larva - X
Tetrarhynochidae sp. larva X
Anisakis skrjabinl X
Anisakis physeterils X
Anisakis dussumiprii X
Anisakis ivanizkii : (X)
Anisakis simplex X X
Anisekis pacifious n.sp. (x)
Placentonema gigantissima (x)
Bolbosoma physeterls (X)
Bolbosoma turbinella X
Corynosoma ourilensis (X)
Corynosona strumosun X |

%
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Basing ourselves upon observations and interroga-
tions, whioch confirm arrival of sﬁme sperm whales during
the ocourse of two = three years in a raw into the same rew-
‘gion of waters around the Kuril Islands, S.K.Klunov (1955)
expresses his assumption, that in the north-western part of
the Paoifioc Ocean we deal with two local herds, one of these
herds during the summer period ocouples the territory from
the middle part of the Hokaldo Island %o the northern polnt
of the Urup Ysland, the other herd.spreads from the Boussole

Strait and to the Comandore Tslands, entering into the southern

part of the Bering Seas
Utilizing our own data of the helminthological stus~-

dies of the sperm whales of the reglon of the Kurll Islands,
also the data of N.M.Gubandv (1951,1952) and other informa-

" “tion from literature, we tried to compare the helmninth fauna
vor the sperm whales from these presupposed herds. It was
discovered, that sperm whales caught south of the Urup Is-
jend did not contain species endemioc for the north-~western -
part of the Paoific Qocean - Telragonoporus capytooephalus
n.g.n.sp and larvae of Tetraphyllidea sp.larva, and in sperm
whales ocaught north of the Boussole Strait, we daid not find
such species as:.Zalophotrema curilensis, Tetrabothrium ou=
rilensis, Hexagonoporus physeteris, Corynosoma curilensis,

| Trigonocotyle sp. and Diplogonoporus &Pe irst four specles
are also endfmical for the western part of the sub~rogion,
Such difference in the helminth fauna of the sperm whales
1iving in immediate proximity to each other, cannot be con=
gldered to be acocidental, and if .this phenomenon will be oon-
firned by further daté, then the hypothesis of S.K.Xlunov
(1955) about existencé of two local herds of sperm whales

in the northwestern part of the Pacific Vocean, may be oon=
sidered provede. The presence of compa;atively large number

of dommon speoles of helminths in these herds of sperm whales




is explalned, first: dy the faot that thelr migration roads
pass through the same.territories, secondly: by the immedlate
proximity of thelr habitats, whioh permits mmxm to a certain
degree some exchange of helminth fauna through media of
intermediate hosts.

K3iller whale ~ Orolnus orca (Linneus), 1758. In the
porthern half of the Paoific Ocean the killer whales ocour
from the Chukotsk Peninsula and Alaska to the Equatorial wa-
ters, however, the migrations of the killer whales are

still not investigated (Tomilin, 1957).

Table 7.
Helminth Fauna of the ¥iller Whales in the Tastern and

Western parts of Boreo~Pacific sub~region.

Helminth Species . Recorded in  Recorded in
the Western the Bastern
part of the part of the

sub-region sub-region
ILoucasiella subtila n.sp. (X)
Trig&ﬁocotyle spasskyl (x)
Anisakis simplex' - X
Anisakis pacificus n.sp. : (X)
Anisakis sD. | ' X
Bolbosoma physeteris _ | (X)

Tn the Far-Eastern seas and in the north-western
part of the Pacific Odean five specles are recorded (table 7)
of the helminths of the killer wjale, four of whleh are en=

demio (Leucasiella subtila n.sp., Trigonoocotyle spasskyl,
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Anisakis paocificus n.sp. Bolbosoma ohyseteris). Tfematoda
Leucasiella subtila n.sp. from the‘bQWeis of the killer

whale and L. mironovi from the bowels of white grampus

are only recorded in the westefn part of the sub~reglon,
therefore we may oonsider the genus ILoucasiella endemioc
for the Asiatic ocoast. Only one nematoda .1s known on the
North-American coast - Anisakis éﬁ. (Margolis, 1954; Mar=
golis and Pike, 1955). '

: part of the
Naturally, the list of the helminths of the eastern Y .
-sub=-region cannot be limited by only one and to boot CERNIAELES

undetermined species. .Thus we have right to consider it as
a result of unsatisfactory study of the helminth fauna of

the killer whales of the American ocogst. However, as we
probabllity
have noted before, the IMETLOCIECHL to £ind endémiwv species,
more '

'apd still Xumx - endemic genera, that have Amphi-Pacific

oooun%ﬂqe, is negligible, moreover that the species Anisakis
pacifious and Bolobosoma physeteris in the western éub-region
are recorded both for the sperm whales and the killer whales,
while in the eastern part they are not discovered fcr_either
of them. N& signs of exchange of the helminth fauna between
the killer whales of thise shores has been discovered.

Whitedwihged porpoide - Phocaenoldes dalll (True),
1885, Oococurs only in the northern half of the Paoifio Ocean
from Japan (provinoce of Rikuzen, north-western part of
Nipon) and California (Santa-Cruz) to the Seas of Okhotsk
and Bering inclusively (Tomilin, 1957). | '

The helminth fauna of this animal is extremely little
studied. At the Ameriocan shore only one spevies of nematoda
is recorded = Holocerous kirby, which is endemio in the Bo-
reo-Paoific sub-region; at the Asiatio shore = Halooercus '

dalli? Trukanema dalli, Anisakis sp.larva. However, even




these few data indicate not a similarity of helminth fauna,
vut a distinction, | “ |

| Tinback whale « Balaenpptera physalus (Linn.) 1858.
Acoording to B.A.Zenkovich (1936)in the northern half of the
Pacific Ocean live two isolated herds of the finback whale:
the North-American and the Asiatio herds. A.G.Tomilin (1957)
18 of the same opinion, however, he considers this division
to be conditional, because at present time there is almost
no proof of the isolation oftgggéhérdso A.G.Tomilin, Just
as B.,A.Zenkovioh, asgsumes that in the Chukotsk Sea, Bering
Strait and in the northern part of'the Bering Sea, the Ame=
rioan herd of the finback whales mixes with the Asiatic herd,
and he admits the possibility of the finback whales entry
to the waters of Kamohatka also from the North Ameriocan side
and not only from the South. wM.M.Sleptzov (1955} congiders
the opinion of B.AJ.Zenkovich concerning the i division of
the Paoifioc herd into Ameriocan and Asiatio s8till insuffioclente
1y Tounded.

One of the welghty arguments Tor the division of
these herds of whales 1s their difference in the helminth
fauna (table 8), | |

Helminth fauna of the Asiatic herd of finback whales
is conslderably richer than the helminth fauna @f the American
" herd. It is represented by 10 species, while the Ameriocan
helminth fauna by only three. Only one endemio speocies 1is
know in each of the helminth faunae. The only specles (Ogno=~
gaster plicatus), which oonnects the helminth fauna of these
herds of finback whales, has Amphi-Paoific and Amphi~Boreal
ocoursnce and thus cannot serve as proof of the inter-mixture
noelther of the Asiatio whales with the American, nor of the
Paoifio ones with the Atlantic ones, Probably, the looality

of both herds is maintained even during theiR reproaching
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1n the Bering Strait.

The exchange of helminth fauna between these herds,
Just as between the finback whales of the Antlantiv and the
Pacific Oceans, as we have polnted out previously, occured
for the last time, probably, during the warm post-~glacial
period. The exchange of.helminth'fauna with the whales of
the Southern Hemisphere could only take place dﬁring the
glacial period.
At the Present time (Tomilin, 1957) we disocern two
geographical races of finbaok whales: the northern one = Ba=
. laenoptera physalus physalus Linn., 1758 (typloal area
Spitzbergen region) and the southern = Balagnoptera physalus
quoyi Fisher, 1830 (typival area = Southern Talkland Islands);
‘The difference between the Atlantic and the Paclfic finbaok
whales is expressed oconsiderably less.
Fish whale - Balaenoptera bprealis Lesson, 1828.
The difference in size glves basis for division into two
-geographical races of fish whales: the northern one - Ba~-
laenoptera borealis borealis Lesson, 1928 and the southern
~ Balaenoptera borealis schlegl Flower, 1864. The fish whale
makes regular migratlons in the northern part of the Paoci~
£410 OQcean and occurs most frequently during the summers in
the waters of Japan and Korea, seldom at Kamchatka and at1l1l
more seldom near Chukotka. At the Pgoifioc shores of the
. North America the fish whale lives from Alaska down to the
Mexico (Tomilin, 1957). M.M.Sleptzov (1955) thinks, that
‘owing to thei® ability of the fish whales %o feed upon fish
and plankton, they are oapable to.carry oub long Jjourneys
from one hemisphere into the other, f&on the Atlantio Oocean
into the Paocific eto. ‘
However, the helminth fauna of these whales dlffers

even within the confines of one single sub-reglon (table 9).

rr——— ot s —————




that WO widely in the marine mammals of odhe north-
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Table O,

Helminth TFauna of Fish Whales Living in the Bastern and
Western Parts of the Boreo~Pacific Sub-Region.

Reoorded‘in Récorded in

Species of Helminth Fauna the Western the Tastern
part of the part of the
sub-reglion sub-reglon

TLeoithodesmus goliath X X

Locithodesmus spinosus (x)

Ogmagastef plicatus X X

Diplogonoporus balaenopterae X

Diphyllobothrium sp.larva X

Tetrarhynochidae sp.larva - X

Anisakis simplex ' . X.

Bolbosoma turbinella “ X - X

. Bolbosoma nipponioum - o X

‘The helminth fauna of the fiahiwhales of the eastern
part of the sub-reglon is represented with a smaller number
of speoles, but among them there 1s one endemic species (Le~
oithodesmus spinosus). Among the helminth fauna of the
western part of the sub-reglon there is no endemio speoies,
but there are such typloal specles of helminths as Bolbosoma
nipponicum and cestoldea larvae Tetrarhynchidae sp. larva,

occuy
western part of the Paoifio Ocean only. Three Amphi-Pacific
speoles conneoting the helminth fauna of these shores of
the Ooean, as one should. have expeoﬁed, have also an Amphie

Boreal 00OUTIence. _
Minke whalw - Balaenoptera acutorostrata Latepede,




2
|
|

1804, Two faintly expreséed.sub~speoies are discerned
(Tomilin, 1957): the North—AtlantiQ one - Balaenoptera
acutorostrata aocutorostrata Lacepede, 1804, and the
North-Paoifio - Balaenoptera acutorostrata davhdsoni Soam-
mon, 1874. In the northern half of the Pacific Ocean the
minke whale ooccurs from the Sea of. Chukoﬁsk and the Bering
Strait to the Koreo-Chinese coast and Mexico (Tomilin,
1957). The helminth fauna of . the minke whale is still only
1ittle studied, especially near the Amerlcan shore. '
Besides one endemic species Anisakis pacifious nN.sDPe.,
the most characteristio for the -Asiatic obast are cestol-
dea larvae Tetrarhinchidae sp.larva and the echinorhynochus

Bolbosoma nipponioum. (table 10).

Table 10.
Helminth‘Fauna of Minke Whale Living in the pastern and

Western parts of the Boreo-Pacifio Sub-Reglon,

Recorded in Recorded in
Helminth specles western part easterh part

of sub-region of sub-reglon

Teohthodesmus goliath X X
Tetrarhinchidae sp.larva X
Anisakis slmplex X
Anisakls pacifious (X)
Bolbosoma nipponioun X

Exohange of helminth fauna with the Atlantic Ocean
and the Southern Hemisphere of tpe f1sh whale and the minke
whale oooured, probably, during the same periods of time,

as it oocured in the ocase of the finbaock whale.
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What concern the helminth of the pinnipedia, the
: data .
mxkaxkaxxavailable wf are considerably fewer, however, will

e e o e

still find it suitable to state them in the present worke
- : o Sea Lion -~ Bumetoplas Jubatus Schreber. Acoording
to S.I.ngev’(1935) the geographical reglon og its ocour- :
_rence covers the Seas of Bering, Okhotsk and Japan, reach- -
tng in the SOrth up to gﬁo, and in the South « B37° (along i
the western shore of the Hondo Island in Japan). Along the o
Ameriocan coast the sea lions are‘séread froﬁ the Pribilov
Islands, Islands of St.Paul,St.George and St.Mﬁthéw (610)
smik in the North, and in the South down to the Monterey
Bay and the Island of Earallones and Afio Nuevo (37040').

Pable 1l R |
Helminth Fauna of the Sea Licns Living in the Tastern and D

Western Parts of the Boreo-Faocific Sub-~Region. o

Recorded ih the Recorded in the
Helminth speocles western part of eastern part of
the sub-region  the sub=region

Anophryocephalus ochotensis  (X)
Diphyllobothrium (Diplogo-

noporus ?) fasclatus X
“Pyramicocephalus phocarum X |
Tetrarhynbhidae gen.sp.larva X
Anisakis simplex X
Anisakis similis

h contracaeoum osculatum X

Terranova decipiens

Unoinaria hamiltoni

(X)

Parafilaroides nanusd

¢




Parafilaroides prolifiocus ' (x)
Bolbosoma bobrovoi (X) .
Corynosoma strumosunm X

.Corynosoma ventronudum n.sp. (X)) e s

We know five endemic species of helminths in the
sea lion (table 1l), three of these (Anophryocephalus ocho-
tensis, Bolbosona bobrovoi,'Corynosoma ventronudum ne.sp.)

are endemioc for the Asiatic coast and two (Parafilaroldes
nanus, P.prolifiocus) = for the North-American. Gontracae-

ocunm bsculatum; whioh connects thé helminth fauna of these

shores, as already mentioned, ocours in all zoogeographleoal

reglons,

The stated facts show the absence of exchange of
helminth fauna among the sea lions living in the mentioned
ﬁarts of.the sub-yeglon. |

We see a different picture, when analyzing the
helminth fauna o8 the bearded seal - Erignatus barbatus

Pall.,who has a clrcum~polar occurrence. Within the linlts

of helminths/

of the Boreo-Pacifio sub-region 1t has six speclies/recorded
(table 12), among which thef® is not a single endemlic sve-~

cles. They are all connecting the Boreo-Pacific sub~region

with the Arctlc reglon.
Table 12.

Heluminth Fauna of the Bearded Seals Living in the Eastern
and Western Parts of the Boreo-Paciflce Sub-Reglon.

Recorded in Rgcorde% in
' the western the western
Helminth specles o8 sho oot ot the
subreglon sub~reglion.
Orthoplanchus frateroulus - b
Dpphyllobothrium lanceolatum X X

" Pyramicoocephalus phooarum X




Terranova deciplens X

Contracascum osoulatum . X

Corynosoma strumosunm X

Ve ognnot speak aboutb substanpial difference in
the helminth fauna of the bearded seal living near the
American and the Asiatio ooawis, because all the specles

of the helminths, except Orthosplanohusffrateroulus are

'reoorded in all other marine mammals in the both parts

of the sub-rehion, consequently thére is a possidbility

‘to discover them even in the bearded seale In the present

.~ ocase we may assume the presencs of some exchange of hel=-

minth fauna among the bearded seals 1living near these shorés,
even though their migration und has local character according
to N.A.Bobrinsky, B.A.Kusnetzov and A.P.Kuzyakin (1944) .

Such exchange of helminth fauna may take place through a

long ohain -of definite-and intermediate hosts, and through
the Arctio region.

conclusione.

l. on the basis of the results of the study of hel-

minthologiocal material from 308 cotaceans and 10 pinnipe-

" .dla, and of the analysis of literaturé sources, inocluding

the ones that appeared after 9.L.Delamure (1955) e d pub-
lished his monography, - we record at present time in the
marine mammals of the Boreo-Pacific sub-region - 92 specles
of helminths, 47 of whioch are endemice Holminth fauna of
the Boreo~Paoifio.sub-region is oonsiderably richer in the
hedminth fauna than the Boreo=-Atlantic sub-reglon and than

any of the zoogeographiocal reglonse
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"8e | AL present time we know in the helminth fauna of

vt e e s ot e o o=

“the marine mammals of the Boreo-Pacific sub-region - 15

species of helminths that have bi-polar occurrehoe and

10 specles of these have Amphi-Borea; occuUIrences. 9 spew-

cies are known, that have only Ampﬁi-Boreal 00CUTTON0Ce e
"The nematoda Odontobius ceti Roussel de Vauzeme, _ .

1834, who live as commensals of the finback whale in the

sticky f£ilm of the laminae of the whalebone, also have

a Bi-polar occurrences.

S The analysis of own data and the ones in the lite=~

rature permits us to determiney that together with the -

phenomena of Amphi-Boreallty and Bi~Polarity in the oo~

ourrence of the helminths of the marine mammals, Juét as

in the ooccurrence of freely living animals, a phenomena

- of Amphi-Pacificity is observed. Among the helminth fauna

: of.mérine mammals of the Boreo-Pacific sub-region we know

7 species of helminths with Amphi-Pacific occurrence.
Almost all the speoles of helmintﬁgho ve a clearly

‘defined Amphi-Pacific area, have likewise an Amphi-Pacifio

oocurrence, whioh indlcates the origin of these two types

of interrupted areas from same causesSe . /.
All the known specles of the Amphi-Pacific specles

of helminths known at present time are parasites of the

cetaceans and only one speoies 1s recorded both for the :

pinnipedia and the cetaceansa helminth specles, that have :

a olosed area in the North, on the contrary, are in the N

vash majority of oases parasites of the pinnipedlas.

4, Helminth fauna of the marine mammals living in the

Far Easﬁern geas and in the North-Western part of the

pacifio Yoean, materially differ fror the helminth fauna




of animals living near the North-American coast. Qut of

92 species of the helminths of the marine mammals, lknown
for the Boreo-Pacifioc sub-region, only 18 specles live on
both sides of the Ocean. Here the greatest number of spenl
oies of the helminths, common for both sides of the Ocean,
same as for the free;living anircals (Andriashev, 1939), is
in the nortﬂ%n part of the sub-region, while the closer to
the southern border of the sub—region, the greater the en=
demism of the helminth fauna, as a result of the greater
disconnection,

Se The helminth fauna of the pinnipedia living at the
Asiatioc and American shores of the Pacific Ocean, show more
points of mutual similaraty, than the helminth fauna of the
cetaceans gé the same sides of the Qoean. This is explained
by a greater connection of the pinnipedia with the Arctlo
region, through which an insignificant exchange of helminth
fauna is still possible between the two coasts of the Pa-
oific Ocean, while within the limits of the sub-region suoch
exohﬁnge does not occur neither for pinnivedia, nor for the
oetaceans; The presence of a great quantity of endemio spe=~
cies and even genera of helminths for each of the parts

of the suburegion, indicates the prolonged period of the

relative isolation of their hostse

6. A comparative analysis of the helminth fauna of

the cetaceans of the Boreo~Pacific sub-region indiocates
presencd in the northern half of the Paocific Ocean of,

at least, two looal herds of whales: an Asiatic and an Ame=
rican herd, who do not exohange helminth fauna at present

time.

7 'On the basis of the peculiarities of the geographi-
cal ooourrence of the holminths and thelr hosts, we have




-y o,

determined, that among the oetaceahs living near the

Aslatlo and American coasts of the Pacifle Ocean, there

dre mahy:specigs, who did not exchange helminth fauna
nelther among themselves, nor with the whales of the At~
lantlo Ooean'eVen in the warmer perlod of the post-glaoclal
period. To such species of whales belong, probably; gperm
whale, Berardius balrdii, and, possibly, some other specles,
whose helminth fauna ocontains many endemio speoies, and

even genera, but they have no speoles with only amphi-Boreal
and AmphifPaoifio O0CUTITEN0C.

Following the thesls of L.S.Berg (1918, 1947), we
consider that the exchange of helminth fauna between the
spern whales of the Atlantioc and the Pacifioc Oceans took
place in a warmer Pre-Glaoial perilod (didring the Pliocene); |
whioh is indlcated by’ the Amphi-Boreal occurrence of almost
all the Bi-Polaric species, who partiolpate in the helminth
fauna of the above-mentioned animals.,

' To the finback whale, who even in present time pe=

netrates as far north as to the Chukotsk Sea (Tomilin, 1957),

the Post~-Glacial warming up was, obviously, enough to have
contact with the Atlantic Ocean. As the result of this the
nunber of specles of helminths with Amphi~Boreal ooccurrence
incfeased and the number of specles with un-interrupted
ooourrence deoreased ocorrespondingly. Simllar ploture
is.bresented by the helminth fauna of the fish whale and -
.the minke whale. . |

Be | The dlfference in tue helminth fauna of the sperm

whales living Xorth of the Boussole Stralt and South of the
Urup Tsland, oonfirms the thesis of S.K.Klumov (1955) oon=-
cerning the division of the Asiatic herd of the sperm whales

into two local herdse

- e N e em 4 s e W




.- - - - BTBLIOGRAPHY.

Andriyashev Ae.Pes, 1939 Concerning Amphi~-Paocificity (Tapo-
-Oregon) oococurrence of the marine fauna in the nore-
thern part of the Pacific Ocean. Zo0l.Journal, edo.le

Berg LeS., 1918, Causes of similarity of the fauna in the

' northern parts of the Atlantic and the Pacifio Oceans.

Reports of USSR Academy of Scilences.

Berg L.S., 1947. Clinmate and 1life. Me

Bobrinsky N.A., Zenkevich L.A., Bierstein Yaehe, 19460
Geography of animals. M.

Bobrinsky N.A., Kuznetzov B.A., Kuzyakin A.P., 1944. Finderx
of USSR mammals. M.

Gubanov N.M., 1951, Qigantio nematoda from the placenta of

B 'the Cetaceans Placentonoma gigantissima novegene ‘
NOVeS8Po USSR A0.Scovole.77,Nre 6.

Gubanov N.M., 1952. Helmlnth fauna of commercial animals
of the Okhotsk Sea and the Pacific Ocean. (Autoe-
referat and dissertation).

Dolamure S.L., 1952. zoogeographical data of the helminth

fauna of the pinnipédie and the cetaoeans. Works /-

of Helminth Lab.USSR Ac of Ac. VOl.6e

 Doelemure S.L., 1955, Helminth fauna of the marine mammals
from the point of view of their ecology and phyloe=
geny. M.

Delamure S.L., 1956, Amphi-Boreal and Bi~Polaric ocourrence
of the helminths of marine mammals. USSR Ac.0f ScCe i
vols 107, Nred. | |

Delamure S.L., 1956-a. New in the study of the helminth
fauna of the white grampuse works of 2nd Scientiflo

conference of Parasitologistse Ukr.SSR. Kieve

e o e e ety P



[y}

_Dogel V.A., 1947. Course of general Parasitology. Leningrad.

Dogel V.A., 1955. General characteristio of the parasite

fauna of the animals living in the Far Fastern Seas.

Works of Zool, Inst. USSR Ac.of Sc., vol. 21,
Zenkevich L.A., 1956. Seas of USSR, thelr fauna and flora.

Ed 2, supplemented. M.

Zenkevich B.A., 1936, Finback whale of the Far Bastern Seas.

(Balaenoptera physalus L., 1758). Nature, 6.

Zzenkovieh B.A., 1952. Whales and whaling. M.

Tvanova E.I., 1955. Data of the proportions of the body of
the sperm whale (Ph&seter catodon Le.) Works of the
Tnstitute of the Oceanology USSR Ac.0f Sce, vol.1l8.

Klu@ov g.K. 1955, Locality of the whale herds. Works of

_ Institute of‘chanology, USSR Ac.of Sc. vol. 18«

Mozgovoy A.A. 1953, Fundamentals of Neﬁatodologyo Ascarides
'of animals and man. Second book. M.

Ognev»s,I.; 1935. Animals of USSR and adjoining countries.

Vol. 3, Carnivora and Pinnipedia. M.

.Puzanov I.I., 1938. zoogeography. M.
Skryabin A.S., 1956, Material Tor the study of helminth fauna

& of marine mammals of the Sea of Okhotsk and the Pa-
cific Oceane Work of 2nd Scientific Conference of
Parasitologists UkrSSR, Kleve

Sleptzov M.M., 1958. Cetaceans of the Tar Eastern seas. Ed.
2nd, corrected and supplenented. Vladivostok.

Tomilin A.G., 1946, Thermoregulation and geographival races
of the cetaceans., USSR Ac.of So., new ser. vol.54C,
Nr. 5, M.

Pomilin A.G. 1957, Animals of USSR and adjoining ocountries.

Vvol. 9. Cetaceans. M.

s e 0




'Yamaguti S. 1951, Studies on the Helminth Fauna of Japane

Yamaguti S. and Arima S., 1942. Forrocaeoum azarasi‘n.spa_~

Hoshina and Sughura, 1956, On a Skin Disease dnd a Nematode
_Parasite of a Dolphin Tursiops truncatus. The Scien-
tific Report of the Whal.Resear.Inst. NI, Tokyo,
Japan.

Jonsgard A. 1955. Bestanden av llahval (Balaenoptera mus-
culus) i det nordige Atlanterhav og tilstotende ark-
tiske farvahn. Norsk Hvalfangsttidendeo. 44, Nr.9%.

Kellogg Re, 1929, What 1s known of the nlgration of some
Whalehone Whales. Ann. Rep. Smithson.inst.

_ Laws R.Re. 1955. Natural history of the larger whales. Zoo

Life, 10, N 2o
MargolisuL. 1954, IList of the parasites recorded from sea
manmals caught off the west coast of North America.
Journ. of the Fish.Res.Board of danada, vololl,N 3o
Margolis L. and Pike G;, 1955, Some helminth parasites of
Canadien Pacific Whales. Journ. of the Fish. Res.
| Board of Canada, vol. 13. N. l.
Markowski S. 1955, Cestodes of Whales and Dolphins from the

Discovery collections. Discovery Reports, vole. 37

Part 46, Nematodes of Marine Mammals. Arbelten aus

der Medizinischen FakultRt Okeyaue, 295 - 506,

(Nematoda) from the Japanese Seal. Trans. Sapporo

Nat.Hist. Soo. vole &7,

-“-“““—_“

~,

N veee e




