YKOJOINYECKAS POJIb ITAPABUTOB B
IMPUBPEXHBIX DKOCUCTEMAX CEBEPHbBIX
MOPEU

K.B. I airakmuomnoe




PacnpepneneHue napa3ntoB no TakcoHam Eukaryota
(no Walker et al., 2011)
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TpemaTtoga Gymnophallus sp.



Tpematoga Himasthla
elongata







CkpebeHb Polymorphus phippsi
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Vertebrate
Final Hosts

XN3HEeHHble UUKnbl napa3mtToB — reHepasimn3opaHHasa cxema.

Mpsmbie (direct) (roMOKCceHHble, OAHOXO3AMHHbIE) LUKIbl BKIOYaOT TPAHCMUCCUIO MeXAay
AePUHUTUBHBLIMU (OKOHYaTENbHbLIMU) XO03ieBaMU, 4YaCcTO C JIMYMHOYHbLIMU CTaAUS MU BO BHeELLHEN
cpene. Henpsimble (reTepoKCeHHble, MHOFOXO3IMHHbIE) LIUKIbl BKIIOYaKT pa3BUTUE JIMYUHOUYHbIX
cTagun B OAHOM UM HECKONbKUX MPOMEXYTOUYHbIX Xo3seBax ( IH-1 — IH-3). HenpsamMmble uuknbl

MOTyYT BKJllo4aTb nepeHoc4yuka (Bektopa) (V-1), HeobxoaMmoro Ans pasBUTUSA U NepeHoca napasnTa

K OKOH4YaTesIbHOMY XO35IMHY (0ObI4YHO Yy KpOoBenapasuToB). (Mo Hoberg et al., 2013)




Natica spp. - nepBbin
NPOMEXYTO4YHbIU XO35IMHA

XXusHeHHbIN LUKN TpemaToabl Derogenes varicus — napasuma ¢
amgumponu4eckKkum pacrnpocmpaHeHUem



XU3HEeHHbIN UuKn
HemaToAabl
Hysterothylacium aduncum

A — nepBble NPOMEXYTOYHbIE
X0351eBa;

B — BTOpbLIE NPOMEXYTOUYHbIEe UNun
TPaHCNOPTHbIE XO351eBa;

C — pedpMHUTUBHbIE XO3A€Ba;

a — 3apaxeHue nepBoro
NPOMEXYTOYHOro XO35IMHa;
B — 3apaXkeHne BTOPOro
NPOMEXYTOYHOro Unu
TPaAHCNOPTHOIO XO3SIMHA;

C — 3apaxeHue AePUHUTUBHOIO
XO3sIMHa.

D — nn4uHKa TpeTben ctagum (L3),
N3o00paxxeHHasa B TOM Xe
mMmacwTtabe, 4yto u sanuo (E).

Mo Kagie, 1993



BucuepanbHbIX MeLOK Monntocka Littorina squalida ¢ roHagon, nopaxeHHOU
cnopouuctamm Tpemarop Renicola sp.




log-odds of nesting success
for treated relative to controls

I I I I I
1.2 1.4 1.6 1.8 2.0

log (OC level)

Figure 1. The estimated log-odds of nesting success among
glaucous gull males recelving anti-parasite treatment relative
to controls, in relation to log;; OC level in their blood.
Dashed lines indicate approximate confidence intervals. The

figure 1s based on the model presented in table 2. Data from
Bear Island, 2000 and 2001.

BnunsaHue obpadboTku
aHTUreNIlbMMHTUKOM Ha ycnex
rHe3foBaHUA Yy CaMLOB Yaek-
OyproMmmcTpoB Ha o.
MeaBexbem (bapeHueBo
Mope)

OC - opraHoxnopuabl

Mo Bustnes et al., 2006



CTPATEI'nd ONTUMAJIIbBHOIO
OYPAXUPOBAHUA U TAPASUTU3M

Llenb dpypaxupa — yBenn4nTb NOCTynfeHue YMcToun

aHeprumn

@ o
©@ » { eneray saving /
¢ decision 1 1 gapjtary condition %
®
®9 .

N E
N
)

infected Cardium,
with irregular shell, (shell)
easy to open .

energy saving \
sanitary condition

decision 2 {

uninfected Cardium,
with normal shell,
difficult to open



Predator's rate of energy gain, E/t

Ingest: no cost

Ingest: moderate cost

e

No parasite —————

Ingest: no cost, linked prey mortality

Ingest: high cost

Avoid: high cost

Avoid: low cost

1 2 3 456 7 8 9 10

Modification of prey by parasites, o

KoMmneHcauun wmexpgy cTeneHb Moaucumkaumm napasvToMm MNoBeadeHus
)KMBOTHOro-XXepTBbl (0), BUPYNEHTHOCTLIO Napas3uTa (LueHa napasuvTtuama Aans

XO3sIMHa-XULHUKA)

M ycnexoMm dQypaxXupoBaHUsl  XO3fIMHA-XULLHMUKA

(oueHOYHOE NocTynfneHMe 3Heprum B eAUHNLY BpeMeHN).

(no Lafferty, 1992)
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Xapaktep B3aMMOOTHOLLUEHUN PbIObI-
6ab6oukmn Chaetodon multicinctus un
Tpematoabl Podocotyloides
stenometra.

NMonoxutenbHasa B3auMOCBSI3b
COCTOSIHUSA PbIObI U
WHTEHCUBHOCTM 3apaxeHus
TpemaTtogamum.

CpaBHuTenbHasa apheKTUBHOCTb
nUTaHUA pbld (Macca TKaHu
Kopanna, 3axBa4yeHHOM 3a oAuH
nokneB) MHPULUPOBAHHbLIMU U
HeUH(NUMPOBaAHHLIMM KOpannamMmu.

(no Aeby, 2002)



Diet of Steller's Eiders in Varangerfjord
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flo Bustnes & Systad, 2001
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Amodunoabl KaKk nuLla

W
* O6blYHbI U MHOFOUYMCAEHHbI, 0COBEHHO NMNTOpPanbHble Gammarus oceanicus

e HeT pakoBWHbI, KOTOPYIO CNeAYET KPOLNTb B MYCKY/IbHOM Xenyake
* BblcoKan aHepreTMyeckasa UeHHOCTb

BE K';
= | ;u,i

*  MobunbHbl, UX TPyAHEE NOMMATb, YEM CECCUNbHBIX BECNO3BOHOYHbIX (MO-
BUANMOMY, NPUODOPETEHHbIN C BO3PAaCTOM ONbIT Y/1y4llaeT cnocobHOCTb K
G%MKE amounnoa: B3poc/ble NTULLbI N0BAT 60/1ee yCnewHo, Yem
lOBEHW/IbHbIE)

* [lpomexKyTouHble X03AeBa NAaTOreHHbIx CKpebHen Polymorphus phippsi

Mo Bustnes & Galaktionov, 2004



XXn3HeHHbIN UMKN ckpebHsa Polymorphus phippsi

B3apocnble ckpeGHU B 3agHeM oTgene
LincrakaHTbl B rammapugax KULLEeYHUKa raru
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Acanthocephalans (Polymorhus phippsi)
In Steller's Eider in Varangerfjord
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Mo Bustnes & Galaktionov, 2004



Littorina obtusata Littorina saxatilis

OKCTEHCMBHOCTb MHBa3WK, %

Cnopouuctamu ¢ Monogbimu Cnopouuctamu ¢ Monogbimu
MHBa3MOHHbIMU A04YEPHUMU MHBa3MOHHbIMU A0YEPHUMMU
MeTauepkapusaMmu - cnopouuMcramu MeTauepkapusMu - cnopouucramu

52,9 £+ 5.05 HeT 75.0+£5.79 53+3.00

155+349 62+246 46.7+6.44 11.7+415

82+248 10.7+2380 284407 3331425

PacnpeneneHue 3apaXeHHOCTU pa3HOBO3paCTHbIMU cnopouucTtamm Mukpodannug
rpynnbl  “pygmaeus” cpeaun nutoparibHbIX MOJIJIOCKOB popga  Littorina,
NOKanNM3yrLWmuxcsa BO BpeMs npunmaBa Ha Kycte doykonaoB (kopra y JleBUH-HaBOSOKa,
ry6a Yyna benoro mops) (no NanakrmoHos, 1993).
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lNMpeobpa3zoBaHue NpuUOpPEXHOro
MeJikoBoAbSs B pe3yrnbraTte rubenu
amcmnopn Corophium volutator ns-
3a rmnepuHBa3nm NIMYUHKaMM
(meTauepkapunamm) Tpemartop,
Maritrema subdolum.

Fig. 2. Extermination of a dense intertidal amphipod
population by microphallid trematodes and changes in
sediment characteristics and flat topography that
followed. (A) Mean density ( £5.E.) of Corophium

volutator. (B) Mean silt content (i.e. particle diameter

< 63 pm) (O) and substrate erosion (@ ; the first data
point represents first measurement, i.e. the reference
level) ( £s.E.). (C) The topography of the Corophium-
bed prior to the die-off. The amphipods occurred
mainly on the emerged areas. (D) The topography of the
flat a few months after the disappearance of amphipods.
(After Mountsen ef al. 1998.)




Biomass density (kg ha")
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ESnail tissue

O Trematode
tissue Ha nccnegosaHHom

KannopHMNCKOM MapLue
Onomacca napTeHuT
(cnopouucT n peaun)
TpemaTtos B MOJITHOCKaX-
xo3sieBax n bMomacca
LepKapui, BblaensemMbiX
3apaXeHHbIMU MOJISTIIOCKaMU
‘ Cerithidea californica,
‘ npeBbilaeT buomaccy nTuu,.

BSQ EPB CSM BSQ EPB CSM

Parasitically castrated Cercariae per year
C.californica

Figure 4 | Standing crop biomass and cercarial productivity of trematodes
in Cerithidea californica snails. a, Ecosystem-level biomass density of host
and parasite tissues of parasitically castrated C. californica. b, Biomass
density of the free-swimming stages (cercariae) produced annually by
infected snails. Uninfected C. californica tissue biomass was 78.8 = 73.4
(95% confidence limits) kgha ! at BSQ, 110.5 = 119.4kgha ' at EPB, and
11.8 = 9.0 kg ha™ ' at CSM. For clarity we do not include the snail shell mass,
which is about 80% of the total mass. The reference arrow at the bird icon
marks the mean winter bird-mass density across the three estuaries

(4.1kgha '). Summer bird biomass is 0.89 kgha ' across the three
estuaries. Error bars indicate upper 95% confidence limit.



Trophic level

Freeliving species

Parasitic species

>»WccnepoBaHus
nuwleBbIX ceTeun
nokasanu, 4YTo
npumepHo 78%
CBSI3OK B HUX
BKIo4yaeT
napasmtuyeckume
BuAabl (Dobson et al.,
2008).

Ha pucyHke:
AavarpamMmmMa nuuieBbIX
ceTeu coneBoro
mapwa KapnuHtepus
(KanudopHusa)
CuHUM — cBA3MN
XULWHUK-XKepTBa,
KpacHbIM — cBA3MU
napasunT-Xo3AuH

(mo Hudson et al.,
2006).
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Fig. 1. Vulnerability to natural enemies peaks at intermediate trophic levels
in the Carpinteria Salt Marsh. Trophic level represents the maximum chain
length of a species. Bars represent the average number of natural enemy
species that attack consumers in different trophic levels. Vulnerability to
predators (dark shading) decreases with trophic level (top predators have no
predators themselves). Vulnerability to parasites (light shading), in contrast,
increases with trophic level.

Mapa3nTbl N3MEHAKT TONONOrMI NULLeBbIX ceTen BocnpuumMumBocTb K
XULWHMKAM U Napa3uTam Ha pa3HbIX TPoNYEeCKNX YPOBHSAX



Fig. 3. Three-dimensional visualization of the complexity of areal food web
with parasites from the Carpinteria Salt Marsh web using WoW software. Balls
are nodes that represent species. Parasites are the light-shaded balls, and
free-living species are the dark-shaded balls. Sticks are the links that connect
balls through consumption. Basal trophic levels are on the bottom, and upper
trophic levels are on the top. Figure from Lafferty et al. (65).



OU 6eHTOCHbLIX MOMIIOCKOB NapTeHUTamMum
pYlovaya Zemlya TpemMmaTod BoAonnaBaloLWmX:

%-upto 5%; - 5-10%;

10-20%; - 20-30%; -- more than 30%
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PacnpepneneHue n 3 6eHTOCHbIX
mMmonntockoB (Margarites
groenlandicus, Solariella varicosa m
Cryptonautica clausa) napteHuTamu
TpemaTtog BoaonsiaBalowmx NTuy, B
IOro-BOCTO4YHOM 4YacTn bapeHueBa
mops (lMeyopckoe mope) (no

-68°

mMaTepuanam cbemok 1983-1985 rr.)
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(Mo KpacHoe u dp., 2002)

ar° 53¢ 59°



Yucno rHesgawmxcs nap

AOCOJIIOTHBIE JAHHBIE

OTtHocHUTEeIbLHBIE JaHHbIE

4000 -4 C M. piriformes (L. saxatilis)  --o-- pj
3500 25 1
S
3000 ¢20 7
c
) 215
2500 <
>
010 -
2000 Q
51
1500 Ty o L4®d 14
O T T T T T T T " T r - T o = lll |J |$. |1

JLJA JLJA JLJA JL JA JL JAJL JA JLJA JLJA JL JA JLJA I JA
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1000 2 garete ettt

-
5001 H*H*H* 16, D i
o o ST IR W IR M. piriformes (L. obtusata) --e--p
) M;m&u. e a1 |“‘I*T"TW|£'|*|'§'| 14

507

$12 -
. g10 A
451 e
9 8
40t g
g ©1
13t o 4 -
2
0+
0 -
15+ JLJA JLJA JLJA JL JA JL JAJL JA JLJA JLJA JL JA JLJA I JA
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
201
b
s ' AU (PI) n TpeHa mHoroneTHen anHaMmuku AU, BbliaeNeHHbIN
2T
CUHIYNAPHbIM CneKTpanbHbIM aHanu3som (SSA trend),
(Y . . .
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JIMHAMUKA YHCJIEHHOCTH THE3ASIIHNXCS MACCOBBIX P:KAHKO0OPA3HBIX HA 3aMOBEIHBIX Y4aCTKAX
Kannamakmickoro 3ajauBa besoro mopsi (I1o Kopsakun, 2012)
1 — kaMHemapka; 2 — KyJUK-COPoOKa; 3 — cepedpucTas yaiika, 4 — Mmopckas 4yaiika; 2 — cuzas yaika
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ry6e Yyna Kanpganakwckoro 3anuBa benoro mops (f1lo Levakin, Galaktionov, Nikolaev, 2013).
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3apaxeHHocCTb (%) nuTopanbHbIX MOMMKOCKOB Littorina saxatilis u L.
obtusata nMmunHkamun napa3uToB (TpemaToa) YaeK v rar B pauoHe
NPUOpPEXHbIX PbIbALKUX MOCENKOB, XO3ANCTB MO BblpaliMBaHUIO
FIOCOCEBbIX U YAareHHbIX OT NoceNieHUN YernoBeKa yyacTkax Ha

nobepexbe CeBepHon Hopseruun
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Yucno BMAOB resioMUHTOB, 3aperMcTpUpoBaHHbIX B MOPCKUX NTULAX
B CeBepHou ATnaHTuke n mopsax 6accenHa CesepHoro JlegoButoro
OoKeaHa

O6bIkHOBeHHas rara (Somateria mollissima)

Nobepexbe | Ucnangua** | Benoe Oro-3anan KOro-BocTok
LBeuuun Mope*** bapeHueBa | bapeHueBa
(BanTnnckoe MoOpsA**** Mops®”

n CeBepHoe
Mops)*

24 26 22 25 11 7 6

MoeBka (Rissa tridactyla)

Oro-zanapg LLinnu6epreH®” HoBasa 3emns 3emnsa ®paHua-
BapeHueBa (roxHbIN ocTpoB)”” | Nocudcpa®>®”

MOpﬂ****’G*

14 5 7 7
bypromucTtp (Larus hyperboreus)

HeT AaHHbIX 17 8 4

*  Persson et al., 1974

**  Skirnisson, 2014

*** KynaukoBa, 1979, Hawu gaHHbIe
**** BenononbcKas, 1952

5* Hawun paHHbIe
6* KyknuH, ManaktnoHos, 2005
7* Mapkos, 1941



YUucno BnaoB TpemaTtoa, 3apermcTpMpoBaHHbIX B JIUTOPanbHbIX
MOMJIOCKaXx (nepBble MPOMEXYTOUYHbIe X03fieBa) CeBepPHbIX MOopeun

Bua monntocka- | Benuko- Oro- KOro-zanag | Oro-BocTok
XO3fIuHa OpuTaHua u 3anagas bapeHueBa | bapeHueBa
PpaHuma UcnaHana**
(ATnaHTKn-
yeckoe
nobepexbe)*
Littorina spp. 26 12 14 14 6
Hydrobia 28 9 12 1 -
ulvae n H.
ventrosa

* James 1969; Combescot-Lang 1976; Lauckner 1980; Deblock, 1980; Irwin 1983
** Galaktionov & Skirnisson, 2000; Skirnisson & Galaktionov, 2002

*** Halwun gaHHble

****% Galaktionov & Bustnes 1999; Hawu AgaHHbIe

Bua monntocKa- CeBepHoe BepuHroso mope*
X03AMHA nobepexbe
OxoTtcKkoro mopa*
Littorina sitkana u 11 2
L. aleutica

* HalUWM AaHHble



Eaten by
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Metacercarial
cysts on or in
crabs, fish,

barnacles etc.

Free living
cercariae

Parasite eggs

Free
living
miracidium

Ingested
Metacercariae directly
retained in

mollusc

littoramolluscs cosntaining
Sporocy and/or rediae

nyTI/I TPAaHCMUCCUUN XKU3HEHHbIX LUMKINOB TpeMaToq B 3KOCUCTemMax

MOPCKOIro npuopexbs



«ABTOHOMHbINY» XXU3HEHHbIN LUK MUKpodannupg
rpynnbl“pygmaeus”, nMweHHbIX CBOOOAHOXMUBYLLUX (pa3



YacToTta
BCTpPEe4YaeMoCTU "
3KCTEHCUBHOCTb
nHBasum (%
3apaXxeHHbIX ocoben B

BblOOpKe)
.I'I MTO pan b H bIX Littorina saxatilis
i I 2 107 50 7 Littorina saxatilis
MOrsIoCKOB Littorina = ot - T — oot
saxatilis n L. obtusata : 8
F 60 -1
napTeHMTamm Tpemarton : 3
C ABYXXO3SIMHHbIMMU = §
(Group 1) n § *
TPEeXX03AUHHbIMM °
Littorina obtusata 25
(Group 2) XN3HEeHHbIMU 100 - T N 1 Litorina obtusata
LUKNaMu BOOMb 0 B L
nobepexun bapeHueBa, g w0
Benoro n Hopeexckoro 5 o] E o
MOpeWn. B w- g [LL
g 0 T % 0 T — t
A B c D E A B c D E
leorpachmyeckuid pernox lFeorpacdmyeckuin permoH

(Mo Galaktionov & Bustnes, 1999)



PanoH 3OU

OXXHble ocTpoBa

CeBepHble ocTpoBa

Yucno BCKpbITbIX 12 4

nTuy,

NMapameTpsbl M, % MU (min- CpeagHsas M, % | U (min-max) | CpeaHsa UU

3apaxeHus max) UUN = SE + SE

Bua napasuta

Microphallus 75 8-34900 5858%3710 25 8460 2115%2115

pseudopygmaeus

Microsomacanthus 100 30-76000 2216318436 0 0 0

microsoma

M. diorchis 66.7 6-7000 6941577 0 0 0

M. ductilis 0 0 0 100 3000-124400 7360026308

M. jaegerskioeldi 100 15-60000 121155110 100 55000 - 79550112043
103200

Polymorphus 100 30-1007 385190 100 284-1188 814+192

phippsi




Bird species Number of Cestoda Acanthocephala

dissected  Prevalence Range in Prevalence Range in
birds % intensity % intensity

Kittiwake ad. 17 82.3 1-52 11.8
(Rissa tridactyla) juv., 4 100 1-8 0

Glaucous gull ad. 8 75.0 0
0

(Larus hyperboreus) juv. 4 100

Arctic tern ad. 9.1
(Sterna paradisaea)

Brunnich’s guillemot ad. 46.1
(Uria lomvia) juv. 100

Black guillemot ad. 273
(Cepphus grylle)

Little auk ad. 6.7
(Alle alle)

Purple sandpiper ad.

(Calidris maritima)




Xu3HeHHbIN uMKN uecton Microsomacanthus spp. — 0ObIYHbIX Napa3nuToB
MOPCKMX NTUL APKTUKU




Copepxumoe xenyakoB MOPCKMX Nty apxunenara 3emnsa PpaHua-Uocuda

Mean Frequency of

Seabird species and wet weight  occurrence
prey items (mg) F%
Somateria mollissima (n = 3)

Polychaeta spp. 200 20
Margarites spp. 491 100
Onisimus spp. 14 20
Gammarellus homari m 20
Gammarus setosus 207 20
Weyprechtia pinguis 43 20
Boreogadus saida 11,087 20
Sterna paradisaea (n = 5)

Polychaeia (pelagic) 200 20
Apherusa glacialis 5 20
Gammarus setosus 207 60
Gammarellus homari 51 100
Gammarus wilkitzkii 206 40
Pisces n_det. 1,000 20
Cepphus grylie (n = 5)

Atylus carinarus 250 20
Gammarelius homari 250 20
Onisimus spp. 50 20
Gammarus wilkitzkii 150 40
Parathemisto libellula 25 20
Lebbeus polaris 800 40
Boreogadus saida 7,500 80
Myoxocephalus scorpus 1,000 20
Pisces n.det. 1.000 20
gravel 20

Mean Frequency of
Seabird species and wet weight  occurrence
prey items {mg) F%
Rissa tridactyla (n = 19)
Polychaeta spp. (pelagic) 60.0 16
Calanus spp. 7.0 16
Apherusa glacialis 6.4 22
Gammarus witkitziit 25.0 16
Parathemisto libellula 10.8 84
Meganyctiphanes norvegica  30.0 16
Boreogadus saida 133.1 58
Myoxocephalus scorpius 60.0 5
terrestrial plants 5.0 5
macrophytes 10.0 5
Uria lomvia (n = 11)
Polychaeta spp. (pelagic) 60.0 18
Onisimus spp. 10.0 18
Rhachotropis aculeata 8.0 9
Gammarus wilkitzkii 25.0 54
Gammarus setosus 25.0 18
Parathemisto libellula 14.5 92
Thysanoessa inermis 25.0 9
Boreogadus saida 150.7( 54
Pisces n.det. 50.0 18
gravel 10.0 18

Mo Weslawski et al., 1994



% Gyrodactylidae
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NMpoueHT Gyrodactylidae cpean moHoreHen y
MOPCKUX PblO Ha pa3HbIX LWUMpPOTAX
Ilo Rohde, 2005
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Ist born
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1st born

grand-daughter .

daughter

CnocoObl

penpoayKumu
Gyrodactylus spp.

A-H — nocnepnoBaTenbHbLIE
CTaguun B XXW3HEHHOM
LUKIe HOBOPOXAEHHOIro
napasura.

Ha cragpuax Bum E
poXxaarTcs MaTepuHCKue
ocob6u. Myxckas nonoBas
cucrtema PyHKLMOHUpPYeET
co ctagum D n panee.
PoxaeHHasa nepBou
AOYepHAA 0cobb
obpa3syetcsa 6ecnosnbim
nyTtem, Kkorga
poauTenbCKaa ocoob elye
He3penas. PoxaeHHasn
BTOPOW AO4YepHSAA 0COOb
pa3BuBaeTCcsa U3 OOLMUTA,
Korga MyXckas nonosas
cucTema ewe NOSfIHOCTbIO
He pa3BuTa
(napTeHoreHes).

Ona ynpoweHns nokasaHbl
He BCe OTpoXaaemMble
ocobwu.

Mo Cable, Harris, 2002



Himasthla:

Renicola:
H. elongata R. roscovita
H._contlnua Cercaria parvicaudata
H. interrupta R. thaidus

Cercaria littorina obtusata

MeTauepkapuu B O B v B TR 1. MeTauepkapuu B
MUaunax T AWMYORT T e MUaunax

BTopon npoMexyTo4HbIN XO03AAUH: Muaumn Mytilus edulis

lNMepBbIN NPOMEXYTOUYHLIA XO3SUH:
Littorina spp.

Hydrobia spp.

lNMepBbIN NPOMEXYTOUYHbLIA XO3AUH:
Littorina spp.
Nucella lapillus

CB0OGOAHOXMBYLLAA LiepKapus

CB0OOAHOXUBYLLMA MUpPaALNONN —

3apa>KeHMe MOJIJTHOCKa npun noegaHunm ANy
dKTUBHO BHeApsAeTCA B MOJIJTHOCKaA

flnua BO BHelWHen cpege fAnua BoO BHelWHen cpeae



Prevalence Himasthla Mean intensity
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Barents Sea Pechora  poigy
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ucnornb3oBaH OMHapHbIU oTBeT, logit link u BuHOMManbHoe pacnpepeneHue, a ana UA —
loge-logit link-function u ramma pacnpegeneHue].
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(Mo Prokofiev, Galaktionov, Levakin, 2015)

Bpemsa cyTok, 4



Vc-o.64vso.43; PF< 0.01; Rzadj. =0.73
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MnockocTHOe oTo6paxeHne MHOXECTBEHHO

~

cpenHeCyTOYHOW 3MUCCUU LiepKapun

[

12 BupoB TpemaTton (N) us

mMosnntockoB bernoro n bapeHueBa Mmopeun OT YCIIOBHOro obsema

uepkapuum (V) n ycnosHoro ooema monntocka (V)

(Mo Prokofiev, Galaktionov, Levakin, 2015)



TpeHAbl ANUTEerIbHOM 3MUCCUM LiepKapun, BblaeneHHble, U3 6efIoMOpPCKUX
MOJIJTFOCKOB NPU pa3HOM KOHCTAaHTHOM TeMnepartype coaepxaHus (TpeHAbl
BblAeneHbl MeTOA4OM CUHIYIIAPHOro CNeKTpanbLHOro aHanu3a)
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Adult worms in bird

v Parasite eggs

’M =y

M?taeercarlal -
cysts on or in ee
crabs, fish, Ingested living
barnacles etc. Metacercariae directly miracidium
retained in
mollusc
Freeliving
cercawae — .
M- \
. ¢ -
-~ -
( littoral moMuges containing

sporocysts and/or rediae

3a npeaesiaMmu OKHA TPAHCMHMCHU 3apakeHHe TPEMaToAAMHU «KOHCEPBUPYETCSD B MPUOPEKHBIX
IKOCHCTEMAX MOJAPHBIX MOpeil B BHAe TPYNIHPOBKH NapTeHHUT (HAa CTaauM «apecra
Pa3BUTHS» — TUNO0M03a) B IEPBOM MPOMEKYTOYHOM XO03sIMHE M/WJIM MeTalepKapHii BO BTOPOM
MPOMEKYTOYHOM XO3sIMHE.



ToHKoOKNOBasi KaMpa - -':i ToncToknioBas kanpa
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Ficure 1. Wintering and breeding distributions of Common Murres (Uria aalge, left) and Thick-billed
Murres (Uria lomvia, right). Dark circles indicate breeding colonies; dotted lines indicate extent of northern
distribution at sea: dashed lines indicate extent of southem distribution.

ITo Muzaffar, 2009



TasLe 2. Comparison of parasite community structure in Common and Thick-billed Murres from 196669

and 2005-06 (prev. = prr\\-'u]r*mrr*, Int. = mean intr*nﬁit}-’}_v .
ToHKoOKNoBas Kaunpa ToncToknoBad Kaunpa
Cormmen Murre Thick-hilled Murre
1966-69* 2005-06" 1966-6G9¢ 2005064

Prev. Int. Range Prev. Int. Range Prev. Int. Range Prev. Int. Range

Digenea
Ornithobilharzia lari =] | | 2 | |
Cryptocotyle lingua =] | |
Renicola sp. 2 5 5
Eucestoda
Tetrabothrius eylindraceus | 5 1-25
Tetrabothrius erostris =] 2 2
Tetrabothrius jagerskioldi T 2 1-19 8 2 1—4
Tetrabothrius sp. 1 1 1-3 2 1 1
Aleataenia armillaris 15 3 1-27 26 5 1-12 15 6.3 1-21
Alcataenia camplyacantha 1 2 1-5
Alcataenia longicervica 5 45 1-8 26 14.6 1-T1
Alcataenia mei i—mrr:fmgcni 2 2 1-3 4 2.5 1-3
Alcataenia micracantha =] 2 1—4
Alcataenia sp.- | | 1-2 12 74 1-14 8 | | 23 2.5 1-30
Unidentified tapeworms =] 5 5
Nematoda
Eustro rigyfirff:x mergorum <1 | | 2 | |
Contracaccum spicu li-
gerum 3 | 1-2 2 1 | 10 2 1—4 2 | |
Contracaecum sp. =] | |
Cosmocephalus obvelatus <1 | |
Stegophorus stellae-polaris 9 1 1 5 3 1-5 a5 2.8 1-7
Anisakis sp. =] | |
Unidentified Nematoda 12 42 1-7 8] 3.2 1-8
Unidentified Acanthocephala 2 1 1 2 1 1

ITo Muzaffar, 2009



AN

Ficure 2. Distribution of Thysanoessa inermis
and T. raschii in relation to possible routes of entry
into the North Atlantic. Murre collection sites are as
follows: 1) Witless Bay FEcological Reserve (New-
foundland), 2) wintering murres from wvarious loca-
tions off Newfoundland, 3) Gannet Islands, Labra-
dor, 4) Nuuk, Greenland, 5) Coats Island, Nunawvut.
Areas a and b (diagonal hashed lines) show Bering
Sea, Chukchi Sea, and Beaufort Sea populations of
Thysanoessa. Areas ¢, d, and e (vertical hashed lines)
show sporadically oceurring population of Thysa-
noessa in the East Siberian, Laptev, an d Kara Seas,
respectively. Areas f and g (horizontal hashed lines)
show populations of Thysanoessa in Barents Sea and
the northwest Atlantic, respectively. Infected Thysa-
noessa may have arrived from a and/or b to g or from
a, ¢, d, e, and/or f to g,

ITo Muzaffar, 2009
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