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ABSTRACT

Diets of small cetaceans in Scottish waters were investigatcd using stomach contents from strandings
and by-catches. From 1993-1995, a total of 55 animals \verc studicd, including 37 harbour porpoise
(Phocoena phocoena), 4 striped dolphin (Stenella coenJleoalba), 3 white-beakcd dolphin (Lagenorhynchus
albirostris),3 Atlantic whitc-sidcd dolphin (Lagenorhynchus acutus), 3 Risso's dolphin (Grampus griseus), 2
common dolphin (Delphinus delphis), 1 bottlenoscd dolphin (Tursiops truncatus), 1 Sowerby's bcakcd whale
(Mesoplodon bidens) and 1 killer whale (Orcinus orca).

Saridecls (Amniod~tidac) were the main food item in harbour porpoise stomachs. Some seasonal
variation in the diet was found, with thc families Gawdae und Clupeidae being most abundant in "inter and
Amniod)tidae in summer. Tbe stripcd dolphin ate mainly Gadidae (whiting arid Trisopterus spp.) but also
cephalopods; including the sepiolid Sepietta oweniana and thc occamc squid Gonatus steenstrupi. The
corrunon dolphin had eaten mainly Ammod~tidae and Gadidae, but also herring (Clupeidae). White-bcakoo
dolphin stomachs eXamincd containcd mainly Gadidae but also the octopus Eledone cirrhosa. Atlantic \\'hite
sidcd dolphins ate again Gadidae but cephalopods represented half of the diet. Of the rcmaining cetaccans,
Risso's dolphin had becn fecding mainly on cephalopods, primarily Eled011e, while in the single killer whale
stomach examincd occanic ecphalopods were the only remains found, including Gonatidae and Histioteuthidae.
Tbe Sowerby's bcakcd ,,,,haIe bad only large Gadidae otolithS in the stomach.

Th6 results are consistent with feeding having taken place in coastal waters and agrecd broadly with
results on wets ofsmall cetaceans strandcd in Scotland in 1992-1993.

INTRODUCTION

Strandings and by-catches rcpresent an important source of information on the fecding habits of
cetaceans. There are numerous publications on cctaccan diets based on examination of small numhers of

.careasses ofStranded or by-caught animals (e.g. Clarke, 1974; Clarke & Kristensesn, 1980; Clarke & Pascoe,
1985; Würtz cl al., Bello, i993) but relatively fe\v larger scale studies. Exarnples of the latter include Rae's
(1965, 1973), and Martin's (1995) work on porpoise diets and Santos cl al (1994) on small cetaceans..

In Scotland, data rollection from careasses of stranded and by-caught cetacearis is co-ordinated by
Scottish Agricultural Veterinary Services Division (SAC) under a contract with the tJK Departrrient of the
Environment.

Since 1992 stomach coritents from strnnded and by-caught smallcetaeeans exaffiined at SAC have
becn analysed at the University ofAberdeen. Results from the period 1993-1995 are presented in this study.

Most ofthe species studied here belonged to.the family Delphinidae; the conurion dolphin De/phinus
deIphis, the whitci-beaked dolphiri, Lagenory':'chus albirostris. the Atlantic white-sided dolphin, L. acutus, the
striped dolphin Stenc/la coeruleoalba, the Risso's dolphin. Grampus griseus. the bottlenosed doJphin
Tursiops truncatus, and the kiJJer , ...hale Orcinus orca. Two more species stlidied were the lulrhour porpoise
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Phoeocna phoeocna, whieh is the more frcqucntly stranded, and the Sowerby's beakcd whale Mesoplodon
bidcns.

With the exception of the harbour porpoise and the bottlenoscd dolphin in the Moray Firth, these are
mainly pclagic species living in offshore waters (Lcatherwood el al., 1983; Santos el al., 1994).

MATERIAL & METHOnS

From June 1993 to May 1995, SAC examincd the bodies of 112 small cetaecans from strandings and
by-catehes(Table 1). Fifty-five stomaehs containing food \\'ere analyscd at the University ofAbcrdeen. .

All the animals were mcasurcd, \\'eightcd and sexcd at SAC. Tbe stomaehs \\'ere removcd and thcir
eontcnts storcd in 70% ethanol. Tbe prey remainS eonsistCd principally of fish otoliths, bones and lenses, and
eephalopod m:indibles. Few crusbecan remains wcre prescnt and these were not idcntificd, due to poor state of
preservatiori. .

Fish otoliths and bones were identified using rcfercnce material and guides (Härkönen, 1986; Watt cl
al., In Press). Tbe number of fish was estimated from the number of otoliths. Fish sizes were estimated by
measuring the otoliths, using callipers or a biricicular microscope fitted with an eyepiece graticule. For
stomaehs in whieh one fish species was rcpresented by >30 otoliths. a random sampIe of30-60 waS mcasured.
Usually length \\'as measured, execpt for the otoliths of hemng. sprat and Gobiidae, for whieh width is the
standard rric::isurcmcnt (Härkönen, 1986), and for brokcn otoliths. Fish lerigth was calculated from regressions
on otolith size (Härkönen. 1986; 1. Hislop, Unpubl. data; GJP & MBS, Unpubl. data). Furthcr regressions
wcre used to derive fish weight from fish Icngth, when possible using values for the appropriate month and
area (Bcdford cl al., 1986; Coull cl al., 1989). If no \\'eight-Ierigth. regression was available, fish weight was
estimatcd direetly from otolith length (Härköneri, 1986; GJP & MBS, Unpubl. data). For otoliths identifiable
to one ofa group ofspecies, regressions briscd on combinCd dab from all the speeies in the group ,\'ere used.

. Cephalopods beaks were also idcntified using reference material and guides (Clarke, 1986; Perez-
Giridaras, 1986). Standard measurements (rostral lerigth for squid and hood length for octopus aitd sepiolids;
Clarke, 1986; Perez-Giridaras, 1986) were taken on both upper an lower beaks using a biilocular mieroseope.
Dorsal mantle Icngth and bOdy weight of the animals were estimaterl using regressions from <;:Iarke (1986),
Pieree cl al. (1993) and GJP & MBS (Unpubl. data).

Complete pairs of ccphalopod bcaks \~..ere rarcly present and in all cases \\'eight \\-as estimated frorri
either the upper or lower beak. For fish otoliths, all otoliths were ineasurcd and e::ieh otolith was assumcd to
represent 0.5 fishes. Thus, when both otoliths were present, the estimatcd fish weight is the average of the
\\'eights cstimatcd from the two otoliths.

Relative importance in the diet for eueh prey t).pe was estimated as (a) percentage frequency of
oceurrcnee, (b) proportion ofthe total number ofprey,:ind (c) proportiori oftotal prey weight.

RESULTS

, Fiftccn species of fish belonging to 7 famiiies and 10 species of cephalopods beionging to 6 families
were identificd from the stomaeh contents.

In the harbour pOfpoise (Table 2) sandccls were the mairi prey item, rriaking up more tharl halfofthe
total weight of prey. Gadidae, mainly whiting (Merlangius mcrlangus) were also euten. Cephalopods had a
less inlportant role and consistcdmainly in small sepiolids e.g. Sepietta owcniana, Sepiola at/anliea and
Rossia maerosoma. Tbc only bottle-noscd dolphin stomach exammCd contaillCd a few unidentifiable fish
banes.

Common dolphins ate rilainly sarideels; these fonncd half of the total weight of prey euten, v.ith the
other half representCd by Gadidaci, e.g. as whiting and haddocklsaithelpoll:iek. Tbc stnped dolphin and the
Atlantic white-sided dolphin showed the biggest range of prer species. In the former the most irilportant prey
wcrc whiting and Trisopterus spp.• arid ecphalopodS rcprcsentcd Icss tlui.ri 1/3 of proportion by \\·eight. In thc
Atlantic \\"hite-sided dolphin cephalopOds coristitutcd more ihan half of the total weight of prey, with the
Omffi:istrephid Todarodes sagittatus being the most important prey. The family Gadidae was also important.
Risso's dolphins bad eatcn mainly ecphalopoos, thc octopus Eledone eirrhosa making up thc main bulk ofthc
diet.
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Of the remaining cetaccans, the single Sowerby's bcakcd whale stomach examincd containcd only
otoliths from the haddocklsaithclpollack group, while the killer whale had caten occanic squids such us
Gonatus stccnstnlpi and Histioteuthidae.

The only species for which diet composition can be examincd in more detail, due to the Iarger sampIe
size is Phococna phococna. The harbour porpoises snidied showcd seasonal variation in the diet (Figure I). In
the animals that strandcd in summer the main prey was sandcel, a schooling fish of coastal waters. In winter
the diet composition changcd to more ofTshore spccies like whiting, haddocklsaithclpollack and hernng.
Cephalopods playcd a more important role in winter also, \\ith small offshore sepiolids and squids Iike
Scpictta owcniana arid AIlotcuthis subulata.

DISCUSSION

Analysis of stomach contents of strandcd cetaccaris is an important source of inforination about their
dietary habits, although some points should be considered, such ri.s that siek or injured animals are more likcly
to be stranded than healthy individuals and thus the information can be biased (Sekiguchi cl al., 1992). Also,
estimating diet using hard remains like otoliths, fish bones and cephalopod inandibles has potential biases e.g.
erosion by gastric acids, different rate of erosion betwceri different fish species (Smith & Gaskiri, 1974; Pierce
& Boyle, 1991), and different passage time for fish otoliths and cephalopod bcaks (Harvey, 1989).

Seasonal variation was observcd in the diet of the harbour porpoises studied, \\ith bottom liVing
coascil species in sUnlmer and more offshore species in \\inter. The harbour porpoise is recordcd as fecding on
schooling, nori-spiny, fish such as herring, mackercl, sardines, pollack and whiting (Leatherwood cl al., 1983).
Also this cecicean is repoi-tcd to undertake seasonal migrations moving to offshore waters in \\inter hut
retuming to inshore \\'aters in summer (Lcatherwood cl al., 1983). These authors also proposcd that this
migration could he related with prey availahility. Sandcels were the most important prey for this species
duririg the period of study;results also found by Santos el al. (1994) in 15 harbour porpoises stranded in the
same arca hetwcen 1992 and 1993. And in animals stranded in the NW cOO.st of Spain (Santos ci al., 1995)
during the same penod of time.

The single bottlenoscd dolphin storrlach examiricd dOes not allow to extrnct many conclusions from the
dietary habits of this species, althOligh it. is reportcd to take a \\ide variety of fish and invertebmtes
(Leathcrwood cl eil., 1983). A sarriple from 14 animals strandcd in NW Spain (Santos ct al., 1994) betwcen
1992 and 1993 bad caten mainly blue whiting but other spccies were also prcsent.

COrlunon dolphins are reported to cat fish and squid (Leatherwood ct al., 1983). Saridcels were the
most important prey in our sampIes, although 41 stomaehs from anirilals strandcd in NW Spain (sahtos cl al.,
1995) contained blue whiting as the most important prey together \\ith a \\ide range of other fish and
cephalopod spccies.

Striped dolphins are knO\m to fecd mainly on cephalopods hut also taking val)ing amounts of fish
(Miyazaki cl al., 1973). The animals stranded in Scotland bad eaten rnainlywhiting, but also an oceanic squid
Gonatus stccnsirupi. These results were also found in 4 striped dolphins stranded in the same area in 1992
1993 (Santos cl al., 1994). Three animals stranded in NW Spain bad been fecding mainly on sc3.d (Santos cl
al., 1995)., , .

White-bcaked dolphins are reported to feed. mainly on cephalopods (Leathef\\'oOO cl al., 1983). 1lle
octopus Elcdonc cirrhosa made up almost half of the total weight of prey in our sampIes. Three ammals
stranded in Scotland dunng 1992-1993 sho",cd adifferent pieture of the diet, with \"hiting as the rriain prey
(Santos cl al., 1994). , . ,

. Atlantic white-sided dolphins are reported to fced iri squid, herrmg and several. kirids of shrißtp
(Leathef\"ood cl al., 1983). The animals stranded in Scotland bad eaten mainlycephalop<>ds, the neritic and
oceanic squid Todarodcs sagittatus being the main prey. This cetaCean species did not strand in NW Spain.

Risso's rlolphin is kno\\n to eat mainly cephalop<>ds (Clarke &Pascoe, 1985). The ammals stmnded
in Scotland bad beirig feeding mainly in theoctopus Eledone cirrhosa. Five Risso's dolphiriS stmnded iri NW
Spain h3d only cephalopOd remains in their Siomachs, mainly the octopus, OClojJUsvUlgaris arid Elcdone
cirrhosa '(Santos cl al., 1995). Only one animal \\'aS Malyscd in Scotland from 1992-1993 and it h:id Eledone
cirrhosa as the main prey (Santos cl al., 1994).
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Sowcrby's bC3kcd whale and the killer whale were representcd by only one stomach cach. Little is
kno\m about the diet of the fonner and in the stomach analyscd few otoliths were found. Another animal
strandcd in Scotland betwcen 1992 and 1993 (Santos et al., 1994) and this one contained silvery pout and
hake otoliths. Killer whales are kno\,n to cat almost an)thing, from fish to cephalopods, turtles, penguins and
other marine mammals (Leatherwood et al., 1983). The single stomach examined containcd few remains of
oceanic squids e. g. Gonatus stccnstrupi and Histiotcuthis sp.

Thc prcsent study is ongoing and it is hopcd ultimately to construct a fuller pieture of small cetacean
diets and their possible impact on fisheries.
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Table 1. Cctaceans post-mortcmcd b)' SAC Vctcrinal1' Scniccs. April 1993-l\1a)' 1995

Numbcrs in hold type were animals \\hosc stomaehs contents were examined in Abcrdcen.
Species: Pp = Phocoena phocoena, Sc = Stenella coero/eoa/ba, La = Lagenorlrynclrus a/birostn's, Lc =
Lagenorhynchus acutus, DJ =De/phinus Je/phis, Gg = Grampus griseus, Mb = .\fesop/odon bidens, Ba =
Balaenoptera acutorostrata, Tt =Tursiops troncatus, Or =Orcinus orca
.. ' ... ,. ,. ., ." .. .... , .. .....

RefNo. Species Date found Sex Length Location .. County

MI 667/93 Ba 21107/93 Male 464 Ardersier lnverness
M2035/93 Ba 02/09/93 Male 814 Bcttyhill Suthcrland
MI 190/94 Ba 08/06/94 Male 780 Off Mull Strathc1yde ..

MO176/94 Dd 28/01194 Female 192 Tain llighland
M0869/94 Dd 26/04/94 Male 157 Seapa Orbe)'
M2656/94 DJ 2&/12194 Female 172 Glencaple Dunfries

M0960193 Gg 05/05/93 Female 313 Coll AI10U
M1889/93 Gg 17/08/93 Male 315 Lower Sand" iek Western Isles
M2183/94 Gg 13/10/94 Female 313 NrDounreay Caithness
M0610/95 GI! 03/04/95 Male 304 Sanl!more Beaeh Sutherland
MI843/93 Le 04/08/93 Female 135 Brae\\ick Eshaness Shetland
M2117/93 Lc 10/09/93 Male 129 North Uist Western Isles
M0676/94 LC 04/04194 Male 182 North Kessoek llighland
M0997194A LC 12/05194 Male 186 Seapa Beaeh Orkiiey
M2268/94 LC 26/10194 Female 187 GIen Forsa Ba)' StratebcJ}'de
M0874/95 Le ... 10/05/95 . .. .... '. Kipford, .... Gallo\\'ay' ..

1\11995/93 La 29/08/93 Male 133 Dunnet Bay Caithness
M2100/93 La 09/09/93 Male • Abcrdeen Abcrdeen
M2698/93 La 26/11193 Male 206 Shetland Shetland
1\11236194 La 17/06194 Female 246 Reirr Sutberland
M1471194 La 19/07/94 Male 119 Balmedie Grampian
M0644195 La ., 05/04/95 Female 188 Clubbie Crail! .. Gramnian
MI622194 Mb, 05/08194 Male 472 Bu~bead Bay ...' lliehland
M0784194 Or 15/04194 Female 550 Sandside Bay Caithness
M2436/94 Or 16/ll/94 Male 610 Catfu1h Voe Shetland
M0752193 Ph 08/04/93 Male 102 Brora Sutherland
M0791/93 Ph 14/04/93 • • Girdleness Abcrdeen
M0843193 Pb 20/04193 Female 145 Lossiemouth Moray
M0822193 Ph 21/04/93 Female 110 Graemeshall Orkney .
M0906/93 Ph 28/04/93 Male 121 Buckie Buehan
M0930193 Pb 30/04193 Female 121 Findbom Moray,
1\11063193 Ph 16/05193 Female 141 South huen Fair Isle
MI089193 Ph 19/05193 Male 127 shiuidwiek Bay Ross
1\11106193 Ph 21105193 Male 97 Islsy AI1O'\1
MI116193 Ph 22105193 Male 148 Findhom Moray
MI90/93 Ph 31105/93 Male 76 L)1h. Caithness
M1204193 Ph 31105193 Male 152 Redpoint Gairloeh
MI227193 Ph 03/06193 Female • nomoch Sutherland
MI237193 Ph 04/06193 Female 102 Ardgou Ft. William
M1248/93 Ph 06/06/93 Male 82 Findhom Moray,
M1263193 Ph 08/06193 Female 156 Bnewiek Shetland
M1296/93 Ph 10/06/93 Male 156 Tarbethill AbCrdeeD.
M1319/93 Ph 11/06/93 Male 74 EastSands St.Andrews
MI325193 Ph 14/06193 Male 124 Ambulanee Stn Moray
MI346193 Ph 14/06193 Female 120 East Beaeh Lossie Mony·.
l'tII369193 Ph 18/06193 Female 124 Brara Sutherland
M1482193 Ph 30/06/93 Female 74. TarbctNess Sutherland
M1559/93 Ph 07107/93 Male 162 Crovie Buehan
M1592193 Ph 12107193 Male 137 Lossie Mony
M1653/93 Ph 20107/93 Female 156 Troup llead Duehan
Ml773/93 Ph 04/08/93 Male. 93 DunnetBay Caithness
M1916/93 Ph 18103/93 Female 81 lIogus Point Kirkb Galloway
M2049/93 Ph 06/09/93 Fanale 166 EastSands Fife
M2053193 Ph 05109/93 Fema1e 110 Fortrosc Ross
M2204193., Ph 21109193 Female 132 ' North Sutur, ,,' .. Ross " ''', ',,,



•

Tablc 1 (Continucd)

M2251193 Ph 27/09/93 Male 152 Hopeman Moray

M2306/93 Ph 01110/93 Feinale 102 BaHntore Easter Ross

M2380/93 Ph 12/10/93 Male 142 Dornoch Sutherland

M2381193 Ph 12110/93 Male 137 NairnDeach Moray .

M2558193 Ph 03/11193 Male 151 Lel\is Western hles

M2626/93 Ph 14/11/93 Female 85 South Uist Wesrern Isles

M2627/93 Ph 14111/93 Male 107 Weaver's Point Western Isles

M2648/93 Ph 18111/93 Male c120 Cromarty Firth EasterRoss

M0039/94 Ph 07/01/94 Female 160 Nairn Moray Highland

M0085/94 Ph 17/01/94 Male 140 Arbroath Angus

M0232194 Ph 05/02194 Female 120 Saltbum Invergor IIighland

M0254/94 Ph 06/02/94 Female ISO Ross-Shire llighland

M0237/94 Ph 07/02/94 Female 119 Burgbead IIighland

1\10266/94 Ph 08/02/94 Male 130 Ross-Shire IIighland

MP291/94 Ph 11/02/94 Male 138 Graemeshall Orkney

1\10364/94 Ph 18/02/94 Female 112 Gosford bay Lothian

M0392/94 Ph 23/02194 Female 101 St. Combs Beaeh Grampian

M0429/94 Ph 01103/94 Male 130 Ncwburgh Grampian

M0430/94 Ph 25/02/94 Male 138 Blaeknen Castle West Lothian

1\10487/94 Ph 07/03/94 Male 138 Shandl\iek Bay llighland

M0653/94 Ph 31/03/94 Female 112 Fortrose llighland

M0678/94 Ph 02/04/94 Female 129 Moray llighland

1\10844194 Ph 23/04194 Male 106 Ardersier llighland

M1034/94 Ph 17/05/94 Male 77 Cullcn Grampian

MII02l94 Ph 26/05/94 Male 82 Strathy Point Suthcrland

MI 167/94 Ph 07/06/94 Female 75 Duckpool Duckie Duchan

MI 267/94 Ph 21/06/94 Female 77 Denb Western Isles

M1318194 Ph 28/06/94 Female 78.7 LundinLinks Fife

M1348/94 Ph 01/07/94 Male 138 Strone Deach Strathclyde

MI541194 Pb 28/07194 Female 154 Fortrose lligbland

MI 661/94 Ph 11/08194 Female 143 Thorntonloch Lothian

MI710194 Ph 22/08194 Male 118 Cromaty lligbland

MI 836194 Ph 02/09/94 Male 102 Rosemarkie IIighland

M1951/94 Ph 16/09/94 Female 148 Dalephretrish Strathclyde

M1952194 Pb 17/09194 Female 150 BaHntore lligbland

MI 987/94 Ph 21109/94 Female 104 Nigg . IIighland

M2060194 Ph 29/09194 Male 122 Shandwick Bay lligbland

1\U179194 Ph 14110194 Male 130 Fortrose lligbland

1\U250/94 Ph 23110194 Male 122 Saltbum Iuergor lligbland

1\U294194 Ph 28/10194 Male 142 Gourdon Kincardine

M2297/94 Ph 28110194 Female 110 Darm Western Isles

1\U545194 Pb 01112194 Female 121 St. Andrews Fife

M2587/94 Ph 09/12194 Male 104 Durghead Moray

M0204/95 Ph 23/01/95 * * Longniddry East Lothian

M0349/95 Ph 25102195 Feinale 114 * *
M0438195 Pb 09/03195 Female 161 Quarff Sbetland
M0446/95 Ph 13/03/95 Female 147 Doddam -
M0529/95 Ph 21103/95 Female * Echnaloch Day Orkney

M0584/95 Ph 29103/95 FeinaJe 170 A}T .. Ayrshire.
M0752195 Pb 23/04195 Male 123 Cullen <,. ' Grarnplan

M0765/95 Ph 25/04/95 Male 111 Portessie Duckie Grarnpian
M0811195 Ph 03/05/95 Male 129 Oilrig yard IIighlarid

M0887195 Ph ... 11105195 Male .... 110 . " CromartV ..... llil!bland

1\11620193 Sc 15/07193 Male 229 Bilta Voe Sbetland
1\U194194 Sc 17110194 Male 179 GoIspie Sbuterland

M0040195 Sc 09/01195 Female 146 Benbecula Western bles
M0325/95 Sc .. 23102195 ." * ..., .• * .. ,~• Denbecula, Western Isles ... c

M1186/93 Tt 31105/93 Female 165 North Kcssock Ross
Ml121193 Tt 12109/93 Female 148 West Deach Lossie Moray
M231O/93 Tl 02140/93 Female 141 Ferf}1on Dalblair EasterRoss
M2783/93 Tt 07112193 Male 145 LitUeferryGolps Shuterland

M0431194 Tl 01103194 Fernale 322 Gare Loch Dunbartonshire
M0882/94 Tt 23/04/94 Male 275 Inverness Ilighland
M1718194 Tl .. 23/08194 .. Female . c250., . Rosemarkicc ..... Ili2hIand ..



Table 2. Cl'tacean diets by spedes: 0/. fnquency, nwnerical proportion and % by welgbt.

Area Phoeoena Tursiops S/enella Lagenorhynehus Delphinus Grampus Mesoplodon Oreinus Lagenorhynehus ~

Scotland phoeoena /runea/us eoeruleoalba albirosms delphis griseus . bidens orca acutus ~
, .;

Specks Samplesize llarbour porpoise Dottlenose dolphin Striped dolphin White-beaked Common dolphin Risso's dolphin Sowerby's beaked Killer whale A1Iantic white-sided·

(37) (I) (4) dolphin (2) (3) whale (1) . 001 hin :;
(J) 'm (~) , L

n,h 94.6 98.0 98.3 100 100 100 75 92.1 83.2 33.3 97.1 53.2 100 98.8 99.3 33.3 5.56 4.35 100 100 100 100 54.4 41.4

Clupea hareneus 10.8 1.2 3.87 50 7.28 4.34 33.3 0.59 0.08

SprallUs spra/lUs 8.1 0.37 0.15 25 0.08 0.01 50 0.71 0.13

AIIOupeldae 24.3 1.76 4.08 25 0.08 0.01 50 7.99 4.47 , 33.3 0.59 0.08
1

IladJockIPollackJSaithe 8.1 0.36 3.27 33.3 5.71 12.1 100 1.24 21.2 33.3 2.47 3.19 100 100 100 33.3 0.59 1.40

AferlanJ(ius merlanr-us 37.8 6.66 28.6 75 47.1 65.7 33.3 17.1 14.7 100 5.33 13.0 33.3 0.62 0.62 33.3 11.2 18.5

}.{ieromesis/ius "ou/assou S.4 0.21 0.57

Trisop/erus sre. 8.1 0.34 0.35 25 30.0 12.1 33.3 1.43 0.08 50 0.18 0.07 33.3 2.47 0.54 33.3 17.7 1.22

Gadleulus arJ(en/eus /horl 25 0.90 0.24

Cllia/a mus/ela 25 0.25 0.21 50 0.18 0.54 ,

All Gadldae 62.2 10.8 36.0 75 89.2 82.3 33.3 94.3 52.9 100 14.6 45.7 33.3 5.56 4.35 100 100 100 33.3 48.5 36.3
,

Traehurus /raehurus 2.7 0.02 . 25 0.08 0.29 66.7 0.59 0.14

Ammod\1idae 59.5 85.1 58.2 50 0.82 0.16 33.3 2.86 0.19 100 73.9 49.1 66.7 1.78 0.24

Gohiidae 25 0.98 0.07 100 2.31 0.03 33.3 0.59 • r

Seomber seombrus 33.3 0.59 4.45

Calliommidae 33.3 0.59 0.18

Pleuronee/es pla/essa 25 0.16 0.29
"

CephaloDod 27.0 1.81 1.71 10.0 7.45 16.8 33.3 2.86 46.8 100 1.07 0.7 100 93.8 95.7 100 100 100 66.7 45.6 58.6

Rossia maerosoma 2.7 0.05 0.32 33.3 2.47 0.54

Se"iola a/lanliea 8.1 0.11 0.04 75 2.95 0.41 100 0.89 0.37 66.7 35.6 3.97

Sepiella o....enlana 16.2 1.08 1.12 33.3 1.18 0.39

Lolieo (orbesi 25 0.08 1.32 33.3 2.47 1.03 33.3 0.59 7.78

Allo/eu/his subula/a 2.7 0.39 0.23 ~

Gona/us s/eens/ru"i 50 2.21 13.0 100 83.3 98.3 ;

Ilislio/eu/his SD. 100 16.7 1.68 !

Todaropsis eblanae 66.7 1.23 0.59 ,

Todarodes sae/lla/us 33.3 4.73 29.9

Eledone eirrhosa 50 0.66 2.12 33.3 2.86 46.8 50 0.18 0.32 100 87.0 93.5 33.3 2.96 16.6
:

Cro,taceans 8.1 0.11 - 25 0.25 . 33.3 1.23 - 33.3 . .
Polnhaetes 8.1 0.07 . 50 0.16 - 50 0.18 . :



Figure 1. % by number of main prey on harbour porpoise sampies
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