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Abstract

The epibiotic macrofauna and skin lesions on 18&rmon minke whalesBalaenoptera
acutorostrataLacépéde, 1804) landed in Icelandic waters betwgmil to September
2003-2007 were determined. For each whale, the fauld one lateral side was examined.
A total of seven epibiotic species were found, nigmthe caligid copepodCaligus
elongatus(prevalence (P) = 11.9%, mean intensity (M.I) =595the pennellid copepod
Pennella balaenopteragdP = 10.3%, M.l = 1.6); the cyamid amphipdglyamus
balaenopteradP = 6.5%, M.l = 37.0); the lepadid cirripe@snchoderma virgatur(P =
0.5%, M.l = 4.0) andConchoderma aurituniP = 0.5%, M.l = 1,0), the balanid cirriped
Xenobalanus globicipitigP = 1.6%, M.l = 5.3) and the sea lampRstromyzon marinus
(P = 2.7%, M.l = 1.0). In addition, the hyperpatiasmonogeneatJdonella caligorum
was found orC. elongatugP = 10.4%, M.l. = 3.9) on 8 of the 22 whales atéel with
the copepod. No significant relationship was obséitvetween parasite intensity and host
body length for neithelC. balaenopteraenor C. elongatuswhile the proportion of
infected hosts was higher in August-September tearlier in the summer foC.
balaenopterad 2 = 13.69; p<0.01: d.f.=1) ar@. elongatug 2 = 28.88; p<0.01: d.f.=1).
The prevalence o€. balaenopteraavas significantly higher on male than on female
hosts (2 = 5.08; p<0.05: d.f.=1) suggesting possible d#f¢ migration routes by the
sexes. A likely explanation of the occurrencesPofmarinus,attached to the minke
whales may be gradually rising sea temperaturkaratea in the recent years. This study

represents the first known record@felongatusn a cetacean host.
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Introduction

Information on the epibiotic macrofauna on largealel has been reviewed repeatedly in
the cetacean literature (see Mackintosh & Whe€l®29; Clarke, 1966; Dailey &
Brownell, 1972; Margolis & Dailey, 1972; Arvy, 198Raga & Sanpera, 1986; Raga
al., 1987; Measures, 1993; Raga, 1994; Mignucci-Ganet al, 1998). The epibiota
reported from cetaceans consists of obligatorypestsites that are dependent on their
hosts for survival in terms of nutrition or transip@nd, of opportunistic commensals that
attach onto marine hosts or flotsam and filter fpadicles from the marine plankton.

The abundance of epibiotic organisms on a hosulptipn is affected by a
complex interaction of physical and biological fast and changes in the epibiota may
serve as biological indicator of ecosystem shiftd thay be difficult to observe by other
means. Shifts in epibiota macrofauna on a partidudst, therefore, may allude to larger
and more complex environmental changes at playhiias 1990; Balbuena & Raga,
1991; Balbuenaet al, 1995; Arakiet al, 1997; Kuramochget al, 2000; Aznaret al,
2005). Changes in the epibiota of cetaceans mag igidications of altered migration
patterns in the host population or changed propaostiof seasonally overlapping
populations which migrate into the study area fispatially separated grounds. Changes
in abundance may also reflect changes in the paiseicology in terms of fluctuations in
the relative abundance of alternative hosts or gbarin the physical environment that
may affect their survival.

Little information exists on the epibiotic macrofea on cetaceans in Icelandic
waters. Sparse historical records have been oltdioen sporadic observations and, to
date, no systematic studies have been conductettho®¢ that are known, Hallas (1868)
reported finding the caprelli@yamus boopid.ttken, 1870 (Malacostraca: Cyamidae)
and the cirripede€oronula diademdL.) (Maxillopoda: Coronulidae) an@onchoderma
auritum (L.) (Maxillipoda: Lepadidae) from humpback whaldsegaptera novaeangliae
Borowski, 1781) off the south coast of Iceland. T8pecimens ofC. auritum were
observed attached to the sessile barn@olenula, whilst a further single specimen was
found attached directly to the skin. Later, Stepleen (1940) reportedPennella
balaenopteraKoren et Danielsson, 1877 (Copepoda: Pennellitta@) common minke

whales Balaenoptera acutorostratgsyn.rostrata) Lacépede, 1804) in Icelandic waters.
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The last known species Byamus ovalisRoussel de Vauzéme, 1834 from a North
Atlantic right whale Eubalaena glacialigMuller, 1776), which was listed in a catalogue
of whale lice in the collections of the British Maan (Lincoln & Hurley, 1974).

Common minke whales are commonly observed in dtens off Iceland between
April to November, although their abundance igspeak in June and July (Sigurjonsson
& Vikingsson, 1997). The winter distribution of ti®pulation, however, is not fully
established. While some individuals may overwintelcelandic waters, the bulk of the
population is believed to migrate to southern lmcegt as far south as West Africa
(Vikingsson & Heide-Jorgensen, 2005).

The current study, which forms part of a largerocdinated programme of
collaborative research on the ecology and biologgoanmon minke whales, set out to
provide baseline information on the species contjposi geographic distribution and
abundance of the epibiotic macrofauna on minke @al Icelandic waters during the
summer period. In the light of projected environtaéehanges in the world’s oceans in
the coming decades, the information may prove Véduaas a basis for future

comparisons.

Materials and methods
A study on ectoparasites, epizoics and sea lampeeks on common minke whales was
carried out in relation to a comprehensive resegmdgramme on the ecology and
biology of common minke whales in Icelandic wat@wRI, 2003). Data and samples
were collected from 185 animals landed between tdayeptember 2003 to 2007 (Table
1, Fig. 3a). The whales were taken on-board a Vedseit half an hour to 5 hours post
mortem. The tail fluke and one lateral side of eattale were examined for epibiotic
macro-organisms and skin lesions by eye immedidialpwing the whales removal
from the water. The intensity for each speciesaoheof four body regions (Fig. 1) was
recorded and qualitative sub-samples were takernsdtassequent identification in the
laboratory. Lamprey scars were categorised asréittesh” or “old” based on whether
the attachment wounds on the epithelium weregtiéin or had healed (Fig. 2).

The exterior ofC. elongatusand its monogenean hyperparaslte, caligorum

were examined under an Olympus SZ30 dissectingostope. Closer evaluation of a



SC/F13/SP27

sub-sample of 504C. elongatuswas performed using a compound Olympus BX51
microscope and, subsequently, specimens were epr the scanning electron
microscope.

The prevalence, intensity and the mean intenditgazh parasite burden was
determined and follows the definitions providedByshet al. (1997). Where data was
sufficient, the relationship between parasite istigmn transformed using natural logarithm,
and the length of the whale was analysed usingst Equares regression. Differences in
prevalence of certain parasitic species betweenwbesexes and different time periods

were investigated using chi-square tests.

Results

From the examination of 185 common minke whalesgehectoparasite€yamus
balaenopteradBarnard, 1931 (Amphipoda: Cyamidae) &aligus elongatudlordmann,
1832 (Copepoda: Caligidae) and its monogenean pgpasite Udonella caligorum
Johnston, 1835 (Udonellidae) were found; one messfia species?. balaenopterae
Koren et Danielssen, 1977 (Copepoda: Pennelliddege epizoics,Conchoderma
virgatum Spengler, 1790, C. auritum (Cirripedia: Lepadidae), andXenobalanus
globicipitis Steenstrup, 1851 (Cirripedia: Balanidae). On ftigeasions, a single live sea
lamprey, Petromyzon marinug. (Pisces: Petromyzontidae), were found attadioed
whale, in addition, to fresh.¢. open) and old feeding / attachment wounds whichewe
commonly seen on the flanks of the whales (seeeTapl All five P. marinusinfected
minkes were landed in waters to the southwest arllet southeast of Iceland in July and
August 2005 and 2006 (Table 2, Fig. 3f). Four & ampreys fell off the whales when
they were hauled from the water and, therefommay be assumed that the prevalence of
attached lampreys is underestimated in the prestmy with some fish possibly
detaching from the host unnoticed. Fresh lampraysswere frequently observed on the
posterior part of the flank of 20 whales that wieneded in waters to the west and south
of Iceland, suggesting recent associations betweetwo (P = 10.7%) (Table 2, Fig. 3f).
Old scars were observed on a further 85 minke whiatem all areas (P = 42.6%). The
force of the lamprey’s attachment to its host is stoong and the fish may slip over its

host’s surface. A single lamprey, therefore, maydsponsible for inflicting numerous
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scars on a single host preventing an accurate a&stimof intensity of fish based on
observation of the scars.

Twenty two whales were found with a total of 2006 elongatusattached,
representing the first time that this parasite lbesn reported from a cetacean (Table 2,
Fig. 3b). TheCaligus specimens were found distributed over the entatermsr of the
whale with no apparent preference for a partichlsitat (P = 11.9%; M.I. = 95.5). No
significant relationship between the intensityGaligusand the length and / or sex of the
whale was found. A significant seasonal trend snghevalence of. elongatushowever,
was observed @ = 28.88; p<0.001: d.f. = 1) (Table 2). The copmpwere principally
observed on minke whales landed in August and 8dEe they were observed on only
one of the whales landed in July and no infectiaase observed on minkes sampled in
April to June. Closer evaluation of a sub-sampl€ oélongatusevealed that there were
at least two morphotypes @f. elongatugpresent, those where the swimming legs were
separate and, a small number of sea lice, wherpdsterior swimming legs were fused.
A full morphological and molecular study of bothrits is in progress and will be
presented elsewhere.

The exterior ofC. elongatusvere also infected with the eggs, juveniles andtad
of a monogenean hyperparasite,caligorum A total of 35U. caligorumwere found on
a sub-sample of 336. elongatughat were examined (P = 10.45%; M.l. = 3.89) (€abl
2).

Cyamus balaenopteragas found on all body regions of the minke whdesied
off the west and south coasts (P = 6.5%; M.l. DB{Table 2, Fig. 3c). Twelve whales
were infected withC. balaenopteraalthough a significantly larger proportion of the
males were infected than were the femal@= 5.08; p<0.05: d.f. = 1). Few lice were
observed before August and a significant differewas observed in the prevalencelof
balaenopteraeseen in the period April to July and those seetwéen August to
September @ = 13.69; p<0.001: d.f. = 1).

A single C. auritumwas found attached to baleen plate on a 7.9 m malke
whale from the northwest coast in August 2005 (&ab| Fig. 3e). A second, 5.3 m
female, minke whale landed off the north coast épt&mber 2003 was infected with a

specimen ofP. balaenoptera®nto which four specimens @. virgatumwere attached.
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Pennella balaenopterawas found anchored into the flesh of 19 minke ebakith a
maximum intensity of 5 parasites observed on or& [® = 10.3%; M.l. = 1.6). The
copepod was recorded in all months that whales wanepled and from all the study
areas, no infections were found on the host's hegibn (Table 2, Fig. 3d). . The
barnacleX. globicipitiswas found firmly attached to the tail flukes oneth whales (P =
1.6%; M.l. = 5.3) landed off the south and southveessts in July and August in 2005
and 2006 (Table 2, Fig. 3e).

Discussion

Caligus elongatusvas found on 11.9% of the minke whales investgjatethis study;
principally from those landed off the west and hocbasts of Iceland. Althoug@.
elongatushas been recorded from a wide spectrum of fishshiws temperate waters
(Margolis & Arthur 1979; Kabata, 1992; McDonald &awolis, 1995; Boxaspen, 2006),
the current finding of specimens on minke whalsdpithe authors knowledge, the first
time these have been found on a cetacean hosbuitiCaligus sp. larvae have been
observed on young cod;adus morhual., in Icelandic waters (Eydat al, 2005),
detailed information on their distribution on thshf species inhabiting Icelandic waters
awaits further examinatiorCaligus elongatusdults, however, are good swimmers and
occur in the plankton as well as attached to h{@tsxhall, 1974; Neilssort al, 1987
cited in Heuchet al, 2007) Studies on pen reared Atlantic salnfalmo salarL., and
southern bluefin tunaThunnus maccoyi{Castelnau, 1872), have shown that adult
Caliguson wild fish that are attracted to the sea cagmssfer onto the cage held stock
(Tully et al, 1996; Haywardet al, 2008). It is also probable, therefore, that free
swimming adultCaligus attach to whales rather than infections estaligsifiom larvae
attaching to whales. A parallel analysis of thenmsioh contents of individual whales
sampled in the current study, revealed the freqaearrence o€aligussp. (Vikingsson
pers. commn), suggesting that common minke whales may becofeeted when filter
feeding on infected fish. Although some specimeh&£oelongatuswere observed to
have material within their guts, suggesting theyl macently fed, the source of this
material is not known. Stable isotope studies engiiit contents of th€aligusspecimens
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found on whales, however, would help answer whethisrmaterial is of whale origin or
whether their fate is to starve on the whale (8shellet al, 2000).

The prevalence and mean intensity @f elongatuson wild fish in southern
Norway have been shown to increase from spring uturan as result of faster
development in the warm summer months and formabbnmultiple generations
throughout the summer (Schragnhal, 1998; Heuclet al, 2007). This is in line with the
higher prevalence o€. elongatusobserved on the minke whales landed late in the
summer in the present study, suggesting the lodginoof the infections and real
seasonal shifts rather than inter-annual fluctustidue to different sampling distribution
between years (see Table 1).

Cyamus balaenopteragas found on all body regions of the minke whdfetloe
west and south coasts in the present study. Theespis an obligatory parasite foraging
on the whale’s skin (Schedt al, 2000) and is found globally on baleen whalesr(idas,
1959; Leung, 1967; Lincoln & Hurley, 1974; Raga &rpera, 1986; Kuramockt al,
2000; Uchida & Araki, 2000). Studies @ scammonia related species found on the
gray whale Eschrichtius robustusillieborg, 1861), revealed that they have a oeary
long direct life-cycle (Leung, 1976). The larvaedmfrom eggs in autumn, with the
young remaining in the female’s brood pouch for tawdhree months. The juveniles were
released from the pouch in mid-winter and fasteteedhe soft skin on the belly or
shielded itself from the water current in scargfemhost’s surface or in the orifices of the
cirriped Cryptolepas rachianectMost of the lice observed in Leung’s study haacheed
maturity in March and possessed a full brood by tihee the whales arrived at the
summer grounds. The life-cycles of two otl@®ramusspeciesC. kessleriandC. ceti
parasitising gray whales, displayed similar lifeleypatterns (Leung, 1976).

The low prevalence of. balaenopteraobserved in the early summer months in
the present study may suggest that either the egpsa and development df.
balaenopteraein Icelandic watersis later than that o€. scammonbor that given the
smaller size ofC. balaenopteraén the early summer they were overlooked, sheilteri
within pores on the whale, which are preferredssaimong Cyamidae species (Berzin &
Vlasova, 1982).
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A tentative explanation of the significantly largperoportion of male minkes
infected with C. balaenopterathan females in the present study may be due €o th
different migration routes taken and the geograpkeigregation of the sexes during the
potential period of infection.

Studies of the Antarctic minke whal®&glaenoptera bonaerensiBurmeister,
1867) revealed a positive relationship betweendt®irrence ofC. balaenopteraeand
the number of corpora in the ovaries of adult feasaBushuev, 1990). This may be
interpreted as increased abundance with larger sipst In the present study, however,
there was no significant relationship between ficevalence and whale body length.

Pennella balaenopteraleas a global distribution and is reported on walgge of
cetacean species (Margolis & Dailey, 1972; Arvy,829 Raga & Sanpera, 1986;
Kuramochiet al, 2000). It is the onlyennellaspecies parasitising cetaceans whereas
other species of the genus are found embeddeceiflebh of a wide range of marine
hosts (Hogans, 1987). The life-cydbe balaenopteraés poorly understood and only the
adult female and the first naupliar stage have hdentified with certainty (Hogans,
1987; Arroyoet al, 2002). Observations of the copepod in all mongksys and areas of
the present study show that the parasite can sumithe colder waters and contradicts
Mackintosh and Wheeler (1929) suggesting that tmagite falls off their host during
migrations into colder waters.

A singleC. auritumfound attached to the baleen plate of a minke evtzadded on
the northwest coast in August. This cirrepid spe@ecommonly found attached to ships
and floating objects in tropic and warm tempera&tens indicating that the settlement on
whales moving into Icelandic waters occurs duringt@&r migrations at lower latitudes.
The higher prevalence @. auritumobserved on female, rather than male, sperm whales
in the south Pacific further indicates that theg picked up in warmer water. Part of the
sperm whale males migrate to higher latitudes wdsethe females remain in waters
below a latitude of 40° all year around (Clarkep@P Conchodermaauritum rarely
attaches directly to the skin of cetaceans andamlimreported to be epizoic on hard
surfaces including sessif@oronulabarnacles, and occasionally on the teeth and alee
plates of whales (Clarke, 1966; Christensen, 198&)st C. auritum therefore, are

reported from humpback whales carrying settlemeafit€oronula spp. Other baleen
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whales appear to be rare hosts@oruritumand there is only one previous record of this
barnacle attaching to a minke whale, where a aludgt€. auritumwas observed attached
to the damaged baleen plates of a minke whale taifjthe coast of East Greenland in
1984 (Christensen, 1986). The study, however, fow@. aurituminfection on the 1317
minke whales that were examined from the North ititaover the period 1972 to 1984,
further emphasizing the rarity of these incidentesddition, very low prevalences Gf
auritum on blue,Balaenoptera musculud..), fin, Balaenoptera physalu@..), and sei,
Balaenoptera borealitesson, 1828, whales have been reported (seeeCHIK6).

In the current study, fol€. virgatumwere found attached to a singtennellaon
a minke whale off the north coast. The barnacfeusd attached to flotsam and on ships,
as a hyperepizoic oRennellaor on the stalked barnaclé. auritum and has been
reported from several large whale species, inclygimnke whales (Clarke, 1966). The
distribution of C. virgatumis circum-global in tropical and subtropical watemnd its
occurrence on whales in colder areas may be exgoldiy migration from warmer seas.
The finding ofC. virgatumon whales late in the feeding season in the coldgers off
the north coast of Iceland in the present studyssitg that the barnacle may survive in
the colder waters. The completion of its life-cy¢ch®mugh is most likely restricted to
warmer areas.

The barnacl&. globicipitishas been reported from a number of cetacean specie
inhabiting tropical to temperate waters (RajaguruSBantha, 1992; Karuppiadt al,
2004; Kaneet al, 2008). This barnacle species is typically foattéched to the trailing
edge of cetacean flukes and fins; its morphologwed adapted to the strong currents
generated by the swimming movements of its hosarf@r& Schuetze, 1998; Berlaet
al., 2003). The average swimming speed of the host dmt appear to be a factor
affecting barnacle settlement, whereas diving agdepths may reduce settlement of
the larvae (Kanet al, 2008).

Attempts have been made to uXe globicipitis as a biological tag to trace
migration routes and the delineation of host padpais. Spatial differences in the
prevalence oK. globicipitison Antarctic minke whales examined in summer, sstg
that these whales also have separate winter grouhelie the exposure to the barnacle is

different (Bushuev, 1990). A study on Mediterranestniped dolphins,Stenella

10
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coeruleoalbaMeyen, 1833), concluded that an increased pracalefX. globicipitison
certain individuals was due a viral epizootic ie fopulation predisposing individuals to
infection (Aznaret al, 1994; Aznaret al, 2005). Previous records of the species from
Greenland and Finnmark in northern Norway (Rajagur8hantha, 1992) together with
the present study probably represent the northenitslof their distribution in the North
Atlantic. These northern records were all from batgpterid hosts that most likely
carried the barnacle from winter grounds at lowgtuaes.

Kane et al. (2008) commented that ocean productivity and foeee the
availability of feed for filter feeding barnacle expes like X. globicipitis may cause
spatial variation in their distribution. More infoation on the host selection criteria,
environmental tolerance limits and early life higtstrategies is needed to determine the
utility of X. globicipitisas a biological tag for cetaceans.

Petromyzon marinuss the only lamprey species reported in Icelandaters
(Jonsson & Palsson, 2006). It attaches to the sirdd its host using an array of small
teeth and burrows into the skin using a raspinguenwhich can create an open lesion in
the skin that leaves a pale scar when it healse(Ri®51). Both the fresh and old scars
seen on the minke skin, therefore, can be attribtdehe activity of this one fish species.
The distribution ofP. marinusis limited to temperate waters in the North Atiardand
until recently, findings of this fish in Icelandiwaters were rare (Jonsson & Pélsson,
2006). An unusual abundance of free swimming laggréowever, were noted in
southwest Iceland in 2004 (Hjartarson & Olafsdp@005) and lesions on salmonid fish
in south Icelandic rivers have increased in regears (Jonsson & Jéhannsson, 2008). A
photo-identification based study on killer whal@scinus orcal., inhabiting the waters
around the Vestmannaeyjar archipelago to the safuteland in July 2009, found tw®.
marinus attached to whales and the presence of shallowksnauggesting other
attachment events (Samagtal, 2012). Re-sightings of the same individuals stabw
evidently, that the attachments were of local orignd that the shallow marks were not
permanent. Working through the photo-ID catalogbe/twales in the area dating back to
1980, revealed no indication of lamprey marks evmus years. The finding of lampreys
on minke whales, in the current study, relativaltelin the summer further suggest that

11
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marinus can survive in the area and do not fall off thHeast during migration to the
summer grounds, at least in the warmer watershefsbuth and southwest coasts.

The apparent change in distribution Rxf marinusin recent years is presumably
related to rising sea temperatures (Astpérsson &sBa, 2006), however, there is no
evidence to suggest that lampreys complete thieiclicle in Iceland by spawning in
Icelandic freshwaters (Jonsson & Jéhannsson, 2008).

Mackintosh and Wheeler (1929) assumed that eplzanicacles anBennellafell
off their hosts as they migrated into colder wat@&itse low prevalence of these epizoics
observed in the present study prevents any firnclosions being drawnPennella
balaenopteraewas found on minkes that were landed in each matitmough the
barnacles were found relatively late in the seasbnyirgatumin mid-SeptemberC.
auritum in August,X. globicipitisin late July and August. This shows that at |sashe
epizoic barnacles stay attached on the whale hHosughout the feeding season in
Icelandic waters. Lack of information on the epizepecies found on minkes from the
winter grounds prevents a comparison with thosadoan whales in the summer grounds
and, therefore, a concluding statement on whetherdbserved low prevalences in
Icelandic waters are due to unfavourable condittbas are fatal to the barnacles.

The long term impact of increased sea temperatasesbserved in the world’s
oceans in recent years and projected subsequeninrihe near future (Bindot al,
2007) on the biota in the northern North Atlan@an unknown. Potential future changes
in the epibiotic macrofauna on common minke what@y indicate the altered migration

route of the host population or alterations toghevival rate of the epizoic species.
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1 Table 1. Spatial and temporal distribution of tlmnenon minke whalesB@laenoptera acutorostrathacépéede, 1804) (n = 185)
2 examined in the current study for their epibiotiarorofauna during their summer migrations in Icdlarwaters over the period 2003
3 to2007.
4

Years 2007 2007 2004, 20062004, 2005, 2003, 2005, 2003, 2007
2007 2006, 2007 2006, 2007
Months April  May June July August September Total
1 3 8 11 17 7 46
2 3 1 4 6 13 3 30
3 7 5 2 14
4 8 4 2 1 15
Geographic areas 5 4 4 2 1 11
6 2 7 6 6 2 23
8 2 1 3
9 1 2 14 8 2 27
10 9 1 4 2 16
Total 3 7 49 53 55 18 185
5
g tGeographic areas are detailed in Figure 3a.
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Table 2. Infection statistics for the ectoparas#éed epizoics recovered from one lateral flank ane fluke of each common minke
whale Balaenoptera acutorostratbacépede, 1804) (n = 185) landed in Icelandic vgadieiring the period April to September 2003-

2007.

Regression of
body length againg
In (intensity)

t

Chi test
prevalence on
femalesvs males

Chi test

prevalence in April-

Julyvs Aug-Sep.

(df = 1) (df=1)
Habitatr P (%) M.1 r p 2 p 2 P
Phylum Arthropoda
Fam. Caligidae
Caligus elongatus all 11.9 95.5 0.23 0.32 1.45 0.23 28.88 <0.001
Fam. Pennellidae
Pennella balaenopterae B, C, fluke 10.3 1.6 - -
Fam. Cyamidae
Cyamus balaenopterae all 6.5 37.0 0.19 0.59 5.08 0.02 13.69 <0.001
Fam. Lepadidae
Conchoderma virgatum B, C (*) 0.5 4.0 - -
Conchoderma auritum A (baleen plate) 0.5 1.0 - -
Fam. Coronulidae
Xenobalanus globicipitis fluke 1.6 5.3 - -
Phylum Chordata
Fam. Petromyzontidae
Petromyzon marinuattached B, C 2.7 1.0 - -
P. marinusfresh scars B, C 10.7 na
P. marinusold scars A B, C 42.6 na|
Class Monogenea
Fam. Udonellidae
Udonella caligorurt* all 10.4 3.9

Abbreviations:M.l., mean intensity; p, probability; P, prevalenceegression coefficient2, chi.
tFor a description of theHabitat” regions see Figure 1; * AttachedRobalaenopterae* Infection statistics orC. elongatudased on the microscopic
evaluation of a sub-sample of 3@5elongatus
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Fluke

Figure 1. Division of the common minke whaleBglaenoptera acutorostrathacépéde,

1804, body into zones used for the epibiotic maaroé study.
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Figure 2. LampreyPetromyzon marinuk., scars on the skin of common minke whales,
Balaenoptera acutorostrathacépede, 1804a) Recent (solid arrow) and old (dotted
arrow) feeding wounds; b) dentition marks and ssdeé in the skin left by an attached

lamprey; c) dentition pattern following the remowéla live lamprey.
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Figure 3. Maps of Iceland showing the landing pahteach common minke whale
(Balaenoptera acutorostratdacépeéde, 1804) that was examined for their epdiot
macrofauna (a) and for each epibiote that was suiesely found; b)Caligus elongatus
von Nordmann, 1832, c)Cyamus balaenopterae Barnard, 1931, d)Pennella
balaenopteraeKoren et Danielsson, 1877; e) cirriped barnacles], &) sites where
whales that were landed had either live lampr&gyomyzon marinuk., attached or

bore fresh lamprey scars.
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