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Foreword

.'!ir!ce 1!!r 1, tfr<','ichool o  Fish< vi .! «  the 1 nis< > !! ! o  KV'>sl>ir> ;tc»>
i>nr>r>i>lie has invit«.1 f!i' !rr!i»et>t !< icritists t<>1e< tiii c c!ii the»tilir,itic»! air<1
 'c!tlscl vtttl !i!  !f I'<.'»c>'rahle t»iil lllc I'<'s<!rlr' 'c!. 1 hc cruller'i>1 1!u	!os ' hils
bccri t<! vfev  1<	!;in underst >n<fing of the <'o!nf!inc<1 e fe< ts <>1 iri trt's h;iv-
vc'sts a»el of <'r>vive!nr!lent«I   t>>»>1res <!n fr> oclu< Lic>ri >< it hi >i i»,<jc!i e o	 s-
lctll! � csf!<.'  I'ill! otl sclc<'ll' J   olr!pc!t1cl!l! >c'I hill tllo! '  ' <!svst 'ni!.
Tli .se fe tiiv .s >Invl their !!ttf!fi -;trio» h;>v  h  r> pc>ssif>l  iviili f»!an< i;if
s>tf!f!or I fvoiri tf>e Wasfr!nest~»i!!ea  '> at>t V> c!g>ar» a! 1>ii> I <!f >t! i»i!si»ri
tc! c! tet! l i>sCf'ul itifor'miiti»i> af!c!ut the r!i;lvi!>c c»x i V<!i»»  rit.

Rigel H<!ri»cv !<as the tcrith speaker in tf>i! series. I fi! ni»e feet>! ves,
pv<!!ei1te<3 I>< > <, su@1!ler»er>t !»! c ar lier Iec riii c series,iii<1 !  sufti>tg l!c!c>k
t>s fv. R;> l>v t! Allc», Co!rsr 	'rrrr'rrrr r!>id,>�r>!rrrrrr rrrr rrr of' 1f'trrrlr v;Wftf>c»tgh
b<!tfi spe;rkcvs ft;!vc  fcalt rvitl! tfi   opi  of iii;ivirie m;ir11rri;ils. Ifie !imil;ivi-
ti  s herc< e  rr t ti<;it' lec »ves eri<1 hei e.

Kf!al s 'ivc lr!arinc»!ar»»>ills ! hic li 	>c»<1 thc.iv  ritir  fices iri tti 
;I fr>litic envin»intent. D<!min;tr!t t>rc>I>lxr» li1< the liii g<' l >1�>ii>fs  oiil f
he 1i rrveste<f o>ilv af'rev the <1c iefc>prnenr <>f' f>c»ce! fiif .iii l 1';i!t.  :;>I�1 'I
t!»tits, f!i»'f!<! !rr @ver>a fcs,,it> f 1'll gc !I>ol  '-1!asc f r !i' 11<!;>trill>, 11>1!<'c!si»g
1!liit>ts.  !»Ii I he sm;>11 'v 	!ccies >c cv ' sc!t!ght consist< r>tli f<!t silf>!i!r<'ric e
f!ilr'P<!! '!.

1!! c'c!»tlilst. sci>l! I 'f!i' ! fitcc;iti l 1!c'» rhett' vr!iliig o>1 1>>>1 f o>' !<!li f
ice;>n<1 therefove I ri<f t tterr!selves t<! .!>>t>sistence hii»ii»1,1 1 h  <1< c fiiie ol
rnanv !f!ecies c ri»c <>rifi cc'fren se if fui 'i»c1 hful!t!<..i'1!<..L>tr!e ! >feat>lc cur!>-
irr<! litic».

1 hc contr i>st � ! 's not en f It 'v<', 4 hiie k. R;>if>v;>w: II< ii <fisciisse!
h»'I h, I'rior ri> lit v, gi !cvtll, an l 1>!il A c'st»»J' 11>tc! I! ! lr!iitfleii iiit I< ill Lcl I»! ~ 3 t
g l B<>r>I!c>' ap»l oitcf!<s his strf!jcc t «itf> thc kcc» ef c ot'ii ii iti»;ilisr ic ho
not ot>h ohscvvc! these phen<!r»crr« in n;itiiv< 1!ii  «1so vc I;iie! ther» rc! >lie
tin<le! lvi» ! c. «!lu iu!>avi !ri rtc.y< c!f tf>e v;ir'i<>u! spe >c !. Il. i! tlii! kit t<t  >1'
i»tuitivc u»<fctsvar>dil!g <>f vititl process<!!, fit», ai«f c»rlc! th;ir lii!t<>ii-
 ;!ll! h;is 1;tticfecf scienrists of ever.v <fis<if!litle;tnvl 	»; f!c-cf their. f<>iiii;il
cf !!c! ipti<»is c!f'riat ive.

.<>It 'v f»lish»!g h>s  fcgvc  i» zoc!log@;tt rhe 1 !»1 .r!it! ol l.oii li!i> tn
1!1:6,,"!i@el Bonner xv »t to!!»ttth  ' ovgia � initi;ilh I<> stii<fv < fcf>liat>t
seals, hiit  !ser. the iievt c lciel> ! ea	! c xtctl<lit!g 1>i! !lu<1ies tc! oil>et spe-



oies as well, ir>cludir>g ar>t;<rctic f'ur seals. In I<tf>2 he assn»<«' I;t lecture-
sjtip at Sir Johlt Cass  :Oliege i!> l.ot!dot> wit<'! e jte ret>»<i»<.'<l  ' or fir<'
years befor< returnir>g to active s<;>I stu<Iies it> the 1. nited Ki»w>dom .ts
heacl of t J>e!>e;<I Resear< I> Die>siot> t.'nit.

%fr. BO>ttt< r C1OSed tite l ittg bi itis aPPoirttnt<.>tt  <> head th<. l.ife Sci-
en<e Divisint> <>f the British Antar<ti< 'Sutie< � an assignme»t «hiclt
<>»<:» >not e t<>ok, him back to South  '«>rgia. Jt is l t><' prohjet»s ttere that
;>r . < iosest to!!i» I>cart at<<i tl>e tnaitts!» it>g ol' itis s i< nti ic itn t st � es-
p<<ially the retnark;tble re<overs oi alr>tost evtit>ct J>»J»<jatiot>s <>f f>tr
s<.als ar><i souther<> s«a ejep}>ants,

Oje A. Wfatjliset!

J»> <tarp I 'HH2
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Figure 1.2. Fv<>ht tonar> his<ori oi <he 1'innipcdia. From Lipps and Mitehelh I<!I<i.
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phyly or diphyly so difficult to answer. Of the three groups of niammals
that have become secondarily aquatic the Cetacea, the Sirenia, and the
Pinnipedia � the pinnipeds alone have failed to make a total break with
terra firma. All seals must return to land  or ice! to produce their y<>ung,
and this restriction has meaiit that. they have retained more of the typi<.al
mamtnalian organization than have either the Cetacea or <.he Sirenia, As
l hope to make clear later, it is the adaptations of the pinnipeds to
aquatic life, coupled with their reproductive need to inhabit coastlines,
that have led to much of man's interaction with seals.

lt is tempting t<> ask what led the pinniped ancest<>r  <>r ancestors! to
abandon life on land and take to the sea, but the question is not really
meaningful. As with all living creatures, small changes were constantly
taking place in the anatomy and behavior of the protopinniped stock,
which we may suppose lived a life already closely connected with water,
perhaps by rivers or lakes, much as the otters do today. These changes
would have led in all directions, but the ones that better equipped the
ancestors for life in the sea were the ones that were successful, in the
sense that it was the animals etnbodying these changes that left the pin-
niped descendants we see today.

Lipps and Mitchell  l976! have suggested that the radiation of' piil-
nipeds in the Miocene, which included some groups now extinct  Figure
l.2!, was a response to the appearance of increased available food stocks

' in the sea, These f'ood stocks w<>uld have been closely related to an in-
crease in the upwelling processes  caused by climatic or tectonic events!
which bring nutrients to the surface. Upwelling is common along west-
ern coastlines, at high latitudes, and at current divergences, and it is in
these places that we find major pinniped stocks today. U<>nditions of up-
welling were similar, Lipps and Mitchell argue, in the Mio<.'ene and could
have provided the trophic basis for the diversiflcati<>n <>f lhe ancestral
seals,



bi>d> Crabeater

Figure 1.3. Contpt>si>it>n
of the tliet of le»pard and
craheater seals. The leop-
arri seal feeds t>ppor-
tunistically at more that>
one trophit level; the
rrabeater seal is ~teno-
phagie and takes the great
majority ol tts tex>d at the
primary consumer level.
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1'ig>tre 1.4. Diets t>f the
northern fur seal. Steller
sea liott. and hartx>r set>l
<>n the ct>ast o  Brt tish  ;o-
lumbia. Fron> Spaftfing,
l Iftid.

We do not kn»w what food these primitive pinnipeds ate. Mc>dern
seals feed at several levels in the ecosystem. The leopard seal, Hydrttrga
lepfunyx, for exatnple, feeds on planktonic crustaceans, fish, squid, pen-

-guins, and other seal>s. At the other end of the scale, the crabeater seal,
Lobodon earnnojhagus, feeds almost exclusively on a single planktonic
species, FuPhatLtia stsperba, or krill  Figure 1.3!. The walrus, Odobenus ros-
ntartts, feeds mainly on benthic invertebrates, but some individuals tnay
actively hunt and kill ringed seals, Phooa ht'spida  Fay, lc�0!. More typi-
cally we find a wide variety of fish, mollusks, and crustacea forming the
diet of seals. Figure 1,4 shows the composition of the diet of' l.he north-
ern fur seal, Callorhintts ttrsintts, the Steller sea lion, Enmefopia> stelleri,
and the harbor seal, Phoca t>iltdirta, on the coast of British Columbia
 Spalding, 1964!.  !f the 21 items listed, 10 contribute over 50 percent of
the diet of each predator. '1 here are ecological differences in the 1'ceding
patterns of these three pinnipeds, but they are nt>t profound.



5eal! and ill >!>

'I'he ability to utilize a wide > ange <>f' prey, iihich is charactcristi . of'
It>any seal spec>es was prof!af!ly iin >nipo> till>t filet >i' >i> th>s spl e'l<1 i>I><i
p«rli;ips expliiiiis;ils<i >lie i cl.itive 1;>ck of' <>zorl!hofogi al i a liation in the
g>oup, It is specialists like the walrus and f!ear fc f s«al, L'!ig~u > l u>  <!  !-
b >t> s, which f'eed on b«iithic iiivci tebrates, tli;it st;ii»l <!«i f'>o<n the great
geii«r;>list maj >rity of' pho id a»d otai'iid seal species. fb> «ding striite-
gies, rather than feeding patterns, have cr«ined the d>ffci.««  » th;it e»-
iible l>s 'to i«cog»>ze the v'l> ious p>il» l}!«<l spe  ies tocl;ly.

1'i>E!fc 1. I, 1'r<!per ies ol'air an l iiaier <.ompi red
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Physical Adaptation to the Sea
'1'o enable tli«pi>i>iip  <1 a»cestors >o exploit thc 1'<!<!� av;iilable in the

se;>, the n>orph !fogy that had served them in a nior« tcrrcsti.ial envi> <!i>-
men  had to l!c rno fifi«d. So>ne of the modilicatioi>s which i e>e t<> fii 

tl>en> for 'i life i» th« iv it«i' we>'e also t ! pre-adal!t them to the role ot'
prey animals exploitable h> ruan.

'1'he tnos  strtkit>g «1>iir>gc Eli;ii. >.lie;incestors <if' se;ils e»ro ii>>ere<i
ivhe» they «banclonecl the land a»d took  o the se;i >i as the natur«<>f the
mediu>n sur>ounding them. Be»i f«» hei>ig dense> ii»d >i>oi.«vi»c<>us tli;i»
iu>', watei hits ii »il>cli 11>ghe> th«i ii>iil co» fuct>v>tv iu>d il vcl y >i>ll�>
liigher thermal capacity per unit y iluinc   l';>Mc l. 1!. Because of' this,;i
warm-1!looded a>iimal in the sea � wlii<.li i»;>fwi>vs cold«i.;iii l of'te»

n>i>th <.ohler, thaii the approxim;>rely .'37  : at i hi< li mammals keep their
blood � niust somehow rcducc its loss of heat to thc water, iil>icli wouhl
otherwis«r< p>csciit;in ui>suppoi >i>hie dri>in rii> tf>«;>nin>af'» energy !'e-
s<>iirces. '1'his c;in be doric iii two niain ways: bv reducing tlic surface
across which heat is l >st, an<i 1!> iiicr«asiiig I.hc i»sul,itiv«propei ties <> '
wl>at surf',ice there i».
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Surf;>ce;>re I c ir> t>e I ediicecl by ciitting clown on p> oje< tint; «pper><l-
ages and a<fopting a sleeker, Inure rounded ou tine. Ol' all forms, a
sphere h'is the niinimiini surfa e»nclosing;i given voluine,;in l tti»
rie;irer the shape of'«marine  nanimal apl>roacties a sphere, the less heat
per unit weight i  will lose to the sea. Of cours», ottier coiisider« ions,
t«rgctv  h<>se connectecl with loc ornotioii, lii ik» i sptieric;il seal impracti-
cal; but seals have notably sleek outline, without such pr >jecting append-
ages as»«r pinna», and h ive  he upper segn>eri s ot lh» Iln>bs, the h lnl-
eri «rid fein >r«, en 'l<>sed within the general b<>cly c<>ntour, These s;inie
modifications serve «ls<> t<> reduce drag in the w>>ter ancl thus increase
the efhc>»ney uf lo  On>O lo > in >I v S»ouS nle ll ill>. Lit nil;>tetV  his pr >p-
erlv was to prove more in>port«nt than tt>er>I>oregula ion in nl<wtit'ying
hodyshape.

Ail<>ther means of' rediicing»f'f'ectiv» s«l'l.ice 'ire'1 is a relative one.
f3v increasing its biilk an aniinal, if' its sh«p» rem;iii>s niore or less  tie
same, dec>'eases the relative pi'oporti<>n  >1 its surf;ice. Tliis is tlie f;imili;ir
surf;ice/volume relationship which has siich a pr >f'ouri<l signih ance in
so maliy fields of biology. The nature of the relationship can be uiider-
stood  i>ost e.isily fronl;i consideratioil of;i siiliple ge >i>i»tri ".>l sli;lp .. A
ciibe  >f' iinit linear  limension has a su>.f'ace/volume ratio <>f 6; on d<>u-

bling its linear clilnensi >ii, the ratio f;ills to 3; on trebling il, co 2;;in l so
 >li  Figu>-e 1,5!, As the line;ir dimension increases, s<> the «n>oiint  >f'sur-
face comparecl with the volume deere«ses,

M«rine niiilnni«ts h«vc expl >i »cl tlii» priiiciple to rediice their tie;it
loss, %VI>ates have c;irried this clevel<>pment to thc greatest extent of'any
in the animal kiligdom  though the extreine <>t this  l»velopiiient in
wh;il»s h;is t>een;I respc>ilse to pressures other tli;iii  t> .> n> >I'egut;>ti >n!.
f.;nrestri< le<i 1» limitations of' locomotion ancl siipport in a t>u<»ant me-
dium, whale» have acliieved a size gre«tet thali;iriy <>tti»r .iiiii»;il, liviiig

l it< » i
T >e s«rl,ic<  iiili o>  rel;ilioi>sl>ip
i.hl l  I'  Soliiii.l, n!H !!.

Sid  = S

Slit i<e = S->i i = S4

Volume = Ss = 27

Surface/Volume = 2

Side = 2
S!Ii'la  c = 2- x  i =- 24

Voti>  >e = 2> = H

Surface/Volume = 3

Side = l

S il'Iaec' = S

Viili >ue = l

Surface/Volume = 6
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or extinct.. Seals, wlii<1> still  »tain links witt!  hc ti»!d Ior breedi»g,  ",i i-
riot reach the sire of the large ivhales; »cvcrthcless,  ties' are I;i gc riiai»-
mals in the liter il sense, and there arc no sin;ill seals as there «r«srii;ill
>'ode»ts, iiiscctivores, or cart!iv<>!'<..s. 'I'tie sn>«Iles  pin>>ipe l, it><. riiige l
seal, aver;igcs;ihout 05 kg, th<>ugh f;it a<ful s m >y reach 90 kg. 'I h«.. r;>b-
<ate< seal, wtii< h makes iip abou  ti;ilf the niimher ol pinnipe<ls <ilis« <>-
<1»v ai>d two- hii'ds of the piiiiiip«<l t!i<>r>lass, averages about 2'~ ! � 23 ! kg,

1 her«;ir«other selec ive;i<lv;in ;iges;issociated witt> I;irgc sir«be-
sides  h;ii con i»<ted with heat  .ons< r<;iti<m. I he larger; >  n<irinc rn;irn-
iiial is, the fast«! it ca>i s<vin>. 1'tie > esistaii<c to i»oveiiien< in  h« a>cr is,
i!i general te> ms,  h<. drag of the water agairist ihe surface of the >i!ovi»g
t>ods, which of'  oiirs< v;iries with the surf'i<c«;>r«;i, while the available
Il>o t've fo>'ce p!'o'vi� ,' I t>y tt>e sivll'11!nii>g ii!<is .1<is !vltt vai v !vi h n>us«IL
vol>>me, %Ye have;ilr«;idv seen ho<v these are rcliitcd. Anoth»! siirvival

advantage of'large sir<. is  hat large;inimals are less lik«li  o he<.ome the
prey of other p ed;i o>s. Af<>s ly bec;>use ol thei! size  tlu>i>gti of  'olllse
other f'ictors «i e also in< olved!;>dult seals h«ve f'ew pi c<l;itors;>ncl;>re at.
 he «pex of' their f'oo<l pvramid.

The bod> of t.hc seal lias  w<> te;>tures wliich n>ii>ii»izc ti . a  loss I»
incre;>sing the insulation of it» s»rf>ce, The first of  .ticsc is ih.i  ierv
characteristic man>»>alia>i fc;iriire, h;>ir. A%i h the ex< eptio» of  h» v»rs
largest pi»i!ipeds � the wal>'us;i>!<l  Iie elephaii  seals � ill sc ils t!as<' !>11
abundant layer ol hair. Out of thc w;iter, hair forms aii eff'«. tive i»siil;i-
tion t!s trapping a slllioti >rs t!»«r of air which is s<>on w>»n>«' I to i s
ther>>ial capacity betweeii  l>c t!o<l! surface a>i I the exte>ioi. 1!i <!iu<..>,
ex ept in  !ne gioup of' pi>»iip« l», its insiil;> ive ef >cienc! diini»ishcs;>»
the hair is wetted an<i the lay»r»f;iir i» <friven oiit; nevertheless, ev  r! i>i
 lic;ibscii<c of a  i apped air lave> tlic ti;iii >et«i>is a i elativeh stable < a ei.
I;!y<r whi<.h, <i<spite its higher coii<luctivi v;i»<l th<i.m;>I c;>p;>cit<, i'e-
d>i  cs h<'.;i  loss when the anim.>l is nioving  liroiigh  hc w;<te>.,

'I'hc. pelage <>I;i piiu>iped coiiiprises,i gic,it !>uii!b<.i »1 piloseba-
 .cous uriits, «ach  onsisting of a biindle of'h;iirs;i<i<I;i p;iir of;isso<.i« ed
sebaceous gliii><ls cn!crging vi;i a commo>i piloseb;«e<!iis fi»»i 'I;ind ori-
lice  Fig»!t 1. !!. Iii ca< li liair bui>die, otic loiig, st<!ut, <Iccplv <outed
guard hair rises it!ovc  h» iinderf'»r of fine, sh< ir  h.iii fibers. I» the  riic
seals and the sea lioi>s, univ;i few   I �,r>! o ' these hner fibers g<roi  i>i  '<i 'h
bu>i llc, t!ii  !n the Iui se«Ls of tlic g<'!!c>'a  . < A»fn><<<s a>i� A><'to<' 'p!< <h< 
thcrc n>;<v he more than .>0  »> I< rfur fibers;iss >ci;it»d !< ith each g<ial'<I
h;iir, gi<ii!g ht!er densities of' about 57,0 � < ni-'-' IS< hef'ter, I!!hg. I!! �;
lk!»i>c!', lc�8!. This dense >i!at of fi»c fu!' fibers is si!pp<»'led bs 11>e
stou  shaf s of' th» giiarcl hairs, which prevc»t  li«. oft;>ps< of the iinder-
fur iiito a flai<ciic<l f'el  I Figure I.7!. 'I'he w,u<.> rcp , lt< i!< v <>f the iinder-
f'ui fibers;u>d thc aiiglc at <vttich their tips i»tike <:o» i«:! wilt! �>e water
prevent the water f'rom p«ne rating the fi>r to touch  lic skiii of thc s<;il.



Figur c l.6. Filo»et>a-
<eonu» or>its of a h;t>r scat
 lett! a<« l a I Ur s<'»!  rigtll!,
Rotc hOW tile p>>i>la>'$' ha>I'
cth<. g«ar<t hair of the lur
sral pitosct>aceous <>nit! is
deeper rooted than <hc
se«>n<tarv hairs underlt<r
in tltc tur sc.al!.

Fit;urc 1.7. Pet< sr< ti<>n
<>f'ar><a«<i< l'«r se;>1, Th<.
stol>'t gt>at'ct !la<< s suppot't
tl>«' h'>>ie Illa  ol h>tc un-
<l<.rl<u libc>s.

'!hi» sy»tern is of ttse i>nly to relative ly shallow clivers, »inc:e the tftic.k-
riess of' tfie tr ippecl;tit layer is redu< ec1 f>y ahout h,iif' t<>r every 1 l tt>
depth to wltic fi the seal dirt s. Because of t ttis seals hate devi le>peel;i sec-
ond insitlative cfevic e � a thief Iayer of sii1!cut;inc<>tts tat tissiie, c>r hltib-
l!et . Fat lt ts;t low tft<: t tnal cotuluc t iviti < ontpitn'cl «ritter orditi it v c <>nnec-
tiv« tissite and is fc>tind as;t 1te;it-retetl ivc. devi<'c itt tn,tits ttt;trit>c'
ariirn «1» he»ides seals, A hftthher 1 aye r is;thc>»t half <t» offer l ive an iii»ut;i-
tor itt;tii' as ttti equal t1tic:ktiess ol'1'ui, hui ir> tvatet tfte hfuhl>c r insulation
is reduced hy;thottt one-fottrth ol its vtilu» in air  SL'1tol;tittle'.t et al.,
I,
 !!,;tnd this iii»iil;iti<>n is ttnaft'ccterl hv the cfe1>tft to wfiirh the st.al
<1I v .s.
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Fit «r e 1.>>. Mui >1< i»!;
s<>»<hem elei!l»i»< se;ils
haul <u>i u» l;u> l.»i<I «><>-
@ ega>e u> la>� ! e <iu»!t>er&,
<i >ih ex<e<>Mi  ' hu<l! <<»1-
lac<. I h>  <»'>I<ill>i/<"I lu' >i
luis»>» time!@he<>  he
lilo<! I Ituw tr i! he ski>> r» ui>
he in< re»i«l. 4iku!! isla>! I.
I '17s

tkh>t!t!er is a v;iscul;ir tissi>e, and hv appropri;ite phvsi<!l<!gic;il re-
spo»SCS lieat <.,>11 be lost. »!oie > c,>dih Iro»i,i hliit1tuci- -ovcic<la»iiiral
Ihan fr >m one invested in;> tl>ick co;it of f'iir. This is done t!v in rc;ising
tt1e hl<!<> i supply to tt1e superfi i;>I I;>vers, 't' he skiii. <>t' < »<use, h >s;>n
exte»sivc systcr» ol blood  apillinics, but »o>»»; lls Ii>tl  l!loo f is < i! <u-
I;>ted Ihroiigh these, most of thc f1<!w t!cii>g div  rt«I Itn»»gh sl! < i;>I
shllnts he tween the artcri<!les 'in<i ve»iiles, 'I' t>  s  sti«iiis;>rc I ti<.;iric-

t'iovc>i»el!i a»aston> !sc!j,  o' AVAs 1 	' .'ilE»!'t. 4'1><.'li 1><.' it is to 1!c lost Itic

AVAs arc  o>istri< I< i, thus  lir« ting thc t	<!o I Iti>»iigh Ili   ;>1!ilti>Y!
bed, where it <iui klv l !s s hc;>t I<! itic  ! ><rior. AX'As a> e  listrit>uie�
wi<fcly ovci >lie wliolc 1!o<fy  !f;i plio< i� scat  Molxncux;u>d Bivdcn,
I9VH! an<tare mu< h n>orc Yiun>cious thati ii! teir< st> ial ill >fn>1>i>ls, sl>ch

It> ' sileep. Fn> s !><Is tl'ivc s>JY!ll,'<1 il!e  ti!ill>snls, t!UI i>1 <lie>i! >tier,'>re
coiicciitratcd iii tlic ii;ikc<1 ski>i of tli<. flippcis  Bi vden;Y»d Motneux,
I.I7H!. '1'he ahilit  to lose heat is occasionall! of' high i>»po>'tance Io large
pinriipe ls;if'Ieisire nuous a ii it> o» la» l, such as li<>his between niales
i i i t.l>c breed iiig sc;iso>i.

 :onversety, when heat must be conserved. the hi<! !rl siipplx ro the
skin has to be rest! icted, 1! hicli results in toss skin te>»pei",>tur es and   <!n-
sceluen ty low Iuetabolic act ivits in  h<. skin, 4'lie» sc;> Is i»<>»I t I 1>cs <>1>c»
become notably n1»re terrestrial in the>r h;>hits: son! , s»<h ii» th< clc-
1!hant se'al. stav <!il I >nd lor E> inv CI'ivs, I tlis all»ws It>c>i> I » 1! '1 ci>s ' I I! .
blood flow to thc sk,i» diiring n!oui  ivitliout cs cssiv  I! 'I» h!ss. Kloutt iii
the el  ph;i»I s 'al h;is been des rihed;>s;> <;it;>stroptii  t!r<!«ss. in oh ii>g
1> !t  !»Iv tl!c hair, h<it;>Iso Ih  s<iperh< i;il iai< > <>f' ih<   pi<ici riiis  f.a!vs,
1 !'!I! I !'t!cill'il'>aI> 1 96H!. 1 hc !!cc l to ! c ii ! I 't heat los.i at ll!is scil.i»11 is
mct t	 h>iult>ig out r!n Lii«l ii>i<i <.ongrcgati>ig tti hirge gro<ips, «ith cr-t '
teiisivc Ix><tv cont!><'I  Figure 1.8!.

Anotlier inipOitaiit fuiietioii of' f.>l. iS to,iet;iS;i IOOd ! CSei Ve BC-
< ause of their evtet>sive blttbb<.r laic>, developed prim;>rilv;>s;> means ot'
heat conservation, pinnipecls a>e able to unclergo 1».»I<nige<1 l!«ii ><Is ot'
f >sting, Thei> relativelv I;>rge body site;>Iso liclps iii tliis, t!c< >i>isc»f I ti< ii
low weight-rcl;>tive rn t;ibolisin. As w< sh»ll s< c. Ibis h»s t>;>d 1!r»f<!inirl
el  'e<.is  !ri l!ir»iit> .<t cvoluii<!ri.
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Social Structure

I» <»!  !'Cif!C t, S<',>IS f!;!X'C n !t;> i;if!t« i f! . CfCCtli t<i tf>C .> f»;>ti  e»i i-
1<	! t	CITt, f »ill  ' 4't!>>f .'i 11» f %II'Ctlltl, i .' i!i 1»'i>it 1 '1>il » Ii! f,l» l f !! I ! >CC!
I � pi <1  fr>  <.' Ill 'Tl i »i>rig. f >'>l l f1<!f»il! '>< t I 9 < t t! h ii f!»» >I ' f  !I>1 lf!ttt tf!C
C !it>f>l	;i1!<i>1  if <!ff sf! 	 ' l»ill i	 ' f ' ' f»l<r '>tl f tC>>Cii 1 >. f f»'CC�»! t> <!  '>11'i
t<!<~<'If!l'I' » !<ill .'I'C Clir iri tf!C 	!'l»!I>!i>!till> i '1'ICi, I!1<!lip!! 11 Ii f<!tl» l !li i 'il
bi>  fi. >!!,i! i»  Iiii IICi.;>!! f tf!C St!,»>g~ ' !ii I>'i>!  !g >;>!!»  !f tfic  ">1'll!'!I>'<!i.

1'ir!>!ipc li sh»rc;> l'>>t!I<c  !f IL'pi ! f ><.t <'c fi itt '!'».'i I>i>i�>»g f!»!» tlic
i!>!!f!f ' It@i !c» lt><»i  !f ii itr!j>fc r!i;il<'-fcri!;>f< f!;>I! . Tfii<>»ql!;>gg!  '<~;>t>»>!i <it
;>f>f!><!~i»!;>ICfi   fti;tl »»>1!f!  1'i <!f th  .i x< i iiitf! n !  fiiCC>»if>f< i<!Ci;>!
it 1 1!  1 Lit C, T ! !1>I'fili .'it I' ll 'I Lll C f It>i< ! r ri t CrliC11 f J<!fi t>'<»<1» i '>iSCT» f!fI< c.
>< hC!C C;I  fi iC>t!'  »lli Il it>!~>ll f! '1' 'CT11>l<r<' <!f IfIC K  XT>i>!fan 1»>1<111<' >Ililfr.'i
I,>f C f!;>I'I ttl f	 CC l >l!g it< I I 1'I  ICi.

I» i >1!I>>!"0 f»' ' ' f .'!'i tflc scarc'i I<'»� ti> 1!<' >l! i  li lhc,i;»» ' ir/c, ii »1

I fic f!tll 1! !t .i 'ill. F /> > ' r i' ll> !rr> r, »1' I fi<' I  '! t>>>lc I'	 lv 13 ' i!I<>~1>t!i l>11 g '1' ill>lil
tfi  ni;11C. >ti i» IIIC lC<!fX>> f @<><1, FF!v >'rr>'rrn l f8<»>!X. f'h< ft,i! b<» i ;>f iti.ii
f!c   !»il f 'lc<l ii. JI »'1T ti f>r� I cubi»»fTf '. ll ii ii I' itf!cr x '! i'itllc pttllilf!c<l.
i>blc «> exp!»>t  !if f< >crit l! >f!tt >Ii  !i< i;1 <cvfc I~c !~~t-,>pf!>  > !i>I>c.  !Ii icii
1  > 'kY    !ii.it , fl'll'f! 	 iC>ili f>i  'C<l t!!»i<1% 1>i btt!gfC  >>till!i lit ltti  !I 1!i it!!ill!
<~! <it>f!i. 5<! iicit  !I rlr.'>i !i !»» lc,;»><f tli< .i>r>gfc f!i>l! ii f!<	't1 <f!ic<'tfi' <!n
If>c !' i< f i  »' i .iic<'c<!  f lq »c 1.9!,  tilt;iffy f! :I>< ' '» tft< ttrlciii;» f i, '»> !
  <»! S>A >11! ill'll! ! it Ii i i<1 !I! 11 i tt. !i 13 >t'» f 8»!'1»C1, f ~t  ", f fC>  Cl, ! ~I   f !. I I!
< it»;ii iii  li.�!ii.ili tfl  Ii'ti f!<!t' sC;>I p !liiiliiti >» <>f The >< tl !IC ill  'ct IT!tli'  : i»-



greg;rtc oi> one or a tew chosen sanclhanks;it I »v»;it r t<> t!ting t<>rttr
their <ourig  Figure l. IO!. 'I'his pro ess is brief', i!s it is ir!,ill s .i !s, ar!cl !lie
yoii»g »win! off witt! the rising tide, Although»ci cr.;i! icri» <>r cscii tiuri-
drc<ls of seals may be present, there is no ohvi<»i»   vi<tc»< e of so ial or-
gariiratior!. However, it can be noticed that sor!!c of rhc ri!' l s  luririg ttie
b!. .eding season bear scars around tticir nc  ks w tii li appe;ir to be tile
r<siih of fighting with other m<iles. l!r«h fighting»c<rr!s t<> o<.ciir in the
Iow-<ter!sits rock> habitats as well as in the high-den»it< cst!!i>ri»c  >i! ».

l'lie above remarks apply to harbor sc;its iii thc Uriitc<t Virrg<torn,
but woulcl apply equally <veil in many ottrer p'irts <>t their wi<tc raiige.
I l<>wever, cor!ditioris are not the sari!e in «II l>art» of it! . I!«rb >r seal's
rarige. In the seals found in the Kuril Ist.ir«ls  sor!!ctir!rcs tei nied P >vc  
 <urile>><i<, but probably better reg;ircieci a» thc sut>sl>e<.ies P, <i «li»n Arr>'i-
  rrs !!, the males are conspicu ri!slv Iarg  ! tl!«r! tti  1'er!!ates IN«ito «nd
Nisliiwaki, t�7 !!, As I shall sh<>w I;itcr, tliis rr!;rs bc irssocirrted w'ith a dif-
f .rence in the breeding heh;ivi»r,

I hirp se;ils, Pl>vs > r,rve»l>i>r<l! n, igg! cg'itc iri h<ige 1!ercls o! wtielt!ir!g
}!'itches on the !c!I icc ll! tllc »pl!rig. 1!c»pire the size ai!d  Iensirs  >f' tli "» 
aggreg<itions thcrc i» rio c!rgarrire<t social strtrct!tre; the seats I>ch;>< ;r»
iridividu;rl u!!its c>f <. !v  «r«l l»!t>,  <itt! tl!e in;iles mostly iri !lie w;!t ..i l> -
tween thc H<> ». Iii sii  li c asc» it is gciieriilly diflicult t<! in;rk  <>h»crv;>rior!»
whi h r I;itc th<  fire< t sexi!<!I l>ehavior of one se il to;!not}!cr, Iri the
«bsenc   ! f f! ! n! c< i l<.! «  t ti,it   a  I! ni;ile ser ves or! ls  »!c 1' .r! i'ilc «ri l t t !at

cact! fc!r!;rl ' r' .' ' !lv '» <!rll'v o	 ' ril'Elc, lhe lit!in!;!Is;1!  ' s;ii<1 to 1>c "1>io-
mis 'ii<>irs,' t»it it i» likely tti >t the associ;iti<!n;	!pro;i< h » r!! >r!oglny
Illo!  ' ne>1! Iv .

A!!other gi'ade of  »'g!irllr' troll r. pl'csclited bv th ' gl <'y s 'll, ZI rli-
rhvrrr<s g~>p! s. In»<>mc l>arts of its range the grey»<,it rr!<ri breed;is a
far!!ity gr !u!!  ! ! s .« i <.  H >ok ar! t bohr!ets, I i�".!, l!ut tli .. gre«i n!ajo! it~
for in large t!rcc tii!g;!gg! cgatioiis on lan�  Bonner, I!17'i: hl;>rrsfietd;md
Beck, I!17 r!, Biill I r 's»c<ll» ill e at�1! t h !If';rg;!in;!s I;irg<;! s the cows,;md
tt!ere is a Ic»>sc s<>< i«l  >! ganiratior!. Th ' rl!«lcs l>ikc up sialiori «st!ore,i!icl
remaiii i.herc t.liroughout the breeding »ca»<>ii. I t!cs,rre highly inrolcr-
ant »f' <>t tier males; threat beh;ivior;in<i. t<>;i lesser extent, ac tii;il hghts
are frc iuent. Hulls dominate the;rr s! «rourrd tlreir!. but tliis   t'I<lllgcs
fr or!! day to clay, and there is no <ii»tirict 'territory" with <.I<xirty <tcfirr;rt>le
h<>iindar.ies. I he niimhcr <>f' hrcc ling bulls ashore i» !»«< h»!!!atter than
the number  >C r<>i<s, a ! <iti<> <>f I:7.5 beiiig i c<»'<t  l at tlic colonv al.
North Ron;i, ro ttic ri<>rthwcst of Scott;md  Andc.rsc!ii c t;il., 197:>!, 'I he! e
<ire wicic diff' reric s in c-opulation siicce»s imc»ig  ti  1!ults on rhe bree<i-
ing gr<>urids; the three most sure ssfirl hulls  >I' 3l observed, it Nuit tr
Roti!i rice:ounted lot 3>,6 per cent of; ! II < o}!ulirtiorrs, so that; ! high cicgr< c
of polygyny exist» for»on!<»egrnerit. of the m;>le popiil,i!i<>ris, w i< I! corise-
que! i r <, xc I usior i else w here.
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4 I@ill>e T. I T a/T»rft'!rrrlr>,;r
large t>r.<ritd <>T tht rrtitltlle
rt> l.rrt »tit» erte, harl rhe
< t!erihe a na«>mi<';!l < h,r r;r<-
reri T'ntrrrrl irr rrrt>dern ltt t-
h>c> ll<>rt!i l>I<It>It>e<ts SC.'<-
»,rt drn!r>rt>ht»»r, »>r t»tg
< I III'tres '>Vllk. Tl <Or>Id l>e
t!!>crt rrt ftgtll trtx. >rrrd >e<'<h
<<i<h well-detrned Tlrr»< r T r
>' >!le% a<<< ><"Iar<'rl wlrh T!cr'I-
t>ttrr Ta»trna. TAT>er T!rrtretl,
in vtirchelt. t<! r H.!

ln the eleph!n>t ie>ls, A/i><!rrrrpcr, this pr<! eis ha» been <,«ried even
1'urthet', B! eedrr>g T.<I es pl'tce ir> ver'y 1'u'ge;>gg>'eg>!l>o>!». I 1> <ve»«»;>r>
unbroken patch r>f ne;>rly lour thoui;>r!d sc!«them eleph.»>t .ie;>1» <>n a
beach in South  'e<>rgi!>, 'I'here is great sex«;>1 <fin><>rphism, The l>T>ll»
being about. sever»-,n<l-a-l!alf ti!nes a» 1;rrgc 'ci Tl>«.' o>vs TL'>w», I.!;>.I,
Bryden. 1<172>, an<I >herc is;>n even highe> <lc.grec of polygyny.

1 he otariicl sc;rli;>ll show a great <lcvcloprnc nl of soc i,<l slrur >ccrc,
polygy'>tv, >>lid sext>!>t dl!t>or ph>sn>. Nc»'tl!<'! n fr»' seals g>>tl><'»' rt ! t>c
breeding season in wh;>T h;>ve beer> clesc ril>  <1;r» rhe I;>rgest;>gg! eg;ui<!!>»
ol mammals  apart fr<>rn some caie-<lw< lling T>at»! in the world. I'h 
adult bulls hold rigiclly <lef>T>ed tertil<>ries tht'ough<>rrt ll>e sea»c!». 'I'h<.T
particip>te in highly ritu;>lired hoc!ndary clispl;>yi with Their neighb<»i,
and c'r>deavo>' to '>c<'uf>!ut;>t '  'ows i	 the»' Tc >'ritol rci;uld to p>'e'v< T>t
the!n fron! Ieavir>g <>r!ce the! h;>ve et>tered. 'I he <Ic. g! c,.<.. c>l l>olvgyr>y is
vc.ry k>igk> indeecl. Bartholc!r» w;>ncf 11<!el f19 �! c;>lcul;uccl th;>T;> me-
 tiurn-l«rgc harent numbers 1' !rty  'ocvs,

Although I h>rve prese!!ted theie <.x;>!>!pie» as a series, I <1<> t»>t in-
ter>cl to irnplv tf»;T they represent ar! cv<>h>ri<>n;>ry secluence, I'he h;>rb<!r
ical is r><>t. 1<.ii highlv evolvecl than tl>c <. 1< 1>1>;>«r ie;>1, k;>the>' the rcvcri<,
in f«ct.,;>s it is; > vers;>tile seal, the pr'ecocity of >i'h<!»c ioung a»d Ier>g>tl! of'
a<-tive associ«tior> 1!c Tween n><>ther at>d vour>g;>rc»nm;>tr:he<i elsewhere
>I> the phocrds. I hc <'ha r aeter >st>c of polygvf>r> li;>ve>"v anc>etrt otle >n < he
pinnipecl Iir>e. Mit< hell   I!16f>! clrew;>l ter!tior> ro tl!e C>< r rh;>t .I//vd<'>!!T «>,
a lat ge otariid of' Thc Midclle and Late Miocene, h;«I the sl!  < ifi<;>n;>ton>i-
c:al c.haracters I'our><l ir> rn<! I< rn polygynous pin>>ip«ls icx««l climor-
phisn!, strong car>ir>ei which could be used f' or fighring, and teetl! witl!
we! I-cfchned growth ror>c»;>»»<>< i;>ted with perio<li< f;ri>ing  Fig«>.e I. I I!.

X vcrthetess, there ii art evolutionary secfu< r>« i«v<>lvecl in pi«-
nil>«1 p<>lvgyny.  %We are perh.<p» icci»g tl>is it»,etio« in the »cali of the
Kuril I»I!>n<l»,! 'I he principles un<ierlying thii h;>ve been cle»c!'ibecl ar>cl
>r»»lyse<I in a 1!! illiru> T p;<per by the clistir>guiih«. I se; Tl 1!><>logist  'eorge A.
8'>1'tholor>!cw  ] <� T!.
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,y!<<ran~ r<r<d <><fr<><

B>sr  ts<>!os»< yy <y><s sti u< k t!y lhe re»!arka�!e siissitaritiey <!t t!>e p<it-
lern of s<>< iat sti i>et<i> c <>f 1!>' c.dii>g polygyi»!us pinnipcds. yrhcther they
were ot;irii is or !!ho<i ts.,'!i»< c th  sc gr<!ups «I'e not tlearly re!<>ted  or
riot re!ate<i at alt, if a <tit>t>y!cti«>rigi» f' or tlie 1'iriiiipeclia is;«:eptecl!!, it
is likely tliat thc fictors ttiat lcd t<>  lie croluti<»i ol' polygy iiy ate fey< in
ri<iinher and;sr  clos< ty r< !;>fe<t to th< rn;iin;i<i;i!!tire feisliir'es that cha1-
;icteri7e the Piiinipe<lia. Nta> ri»g fr<>n> Itic. Iw<! fc,il.uses that urlicliiely dis-
tir>giiiSh the gi'ou� f>'o»> t!iC rest of' tlic i»;ir»i»;<ls--offShoi'c n>aritie
feeding;inc! tcrreslri;i! partiiritiori � ati<l iri<otpor'atlng a n»rnher. Ot
genera! r».i»uri;ili;iri attributes, Barth<>!<!s»c'w <1<.'y<se<l i< sc'bess>!Itic n«!<let
to deS 'I'sbc t! ic crolcitlorl Of plnrlipcd !!oly gy>sr �'igur<.' i, l !,

1 hc mo<let has to ace<»int for the cxtrcrs>e gregal-ios>srsess sh<>yrrs t!y
pinni!>eels wlic»;istic>re, 1'<!r. wiihc!ut this, �<sly'grny' <!I> 'i<sr s<" sl ' wou!<t !!<'
i»lp<>ssiblc.  .!'Cgariou» brccdiiig p '.rmits Liig» r»i!rsbers <!f aiiiii>;its
 > tsi< h;irc wi<iely clisperse t at sea dirring their fee ting t!h;<s<v;~»ct r>><3<!i-
tic l f' or r»axirnurn niobility ctiiring this phase, to s>ii!ii«st>c c iat!y i«!<ad>-
tageou!< !o 'atio»s, silC	;iS OCeatlIC 1st,'indS Oi' pi oi ' 'I '� t!<'is 'hcs, yy'!ic>e
si>it;it!lc t rr;iir!;ir«i lhe ahsence of terrestrial pred;>t<>rs;i!tiny lh 'sri lo
t31 e '� sii   cssf'ully clespite the acluatic m<«lific at ic»>s < ti'<I s c»<lei t! >en!
less fitlc l f<>r life osl 1;Ind. The !in!!ted terr csri i;il »«!t!i!its of pirii>ipeds.
corr>1>iric !with their tendency ro aggregate ash»>.<, rcsii!ls i» t>reeding in
ex< cedinglr congesled circ»sr!stars<ex. Fc<>sa!< s >s>ay 1!< ir>;« tual tloc!ily
<'»lit'ict with e'ich other, 'ind thc»1 iles at '  >flcll so <. losely s�'iced th>il
iggressiy'e interactions he wee»;s<tj;« nt rn<ilcs <ire a!most contin»<»is.

%fates are i»ore syidety spa<.e<l Ih;i<i f'<.>>i,<lcs be< i>rise ol tl!eii aggres-
Sirc tende»CieS, inedi;i ed �y' SCx It 	»l >»cy, Low ii'� e'«!I Othe>, AggrCS-
sixeness helween nl;I!<» is rn<ixir»<il ct«rir>g lhe hreecting se;ison, s!hi n
test<>stes<>»< !< ycls isi Itic b!<!<!<1 .<I'e,>!so 1>ighest. !f tt>e i>i;iles 'iic i!i<>ic
yyidc!> sp;«c<l ilia» tli<. f'cr» >les, it. 1'ollows th; t m;»sy «1 rh< i»>iles� .<ic
eve!»elect fr<»ri;I posilio» <smong the breeding f'enl;I!< s;in<1 th;>1 iri iriy
ye;<r <sic>st <!f' Ihc br<.edirlg f'en>ale populati<»l yy it! t!  fc'>.Iitirc<! br;I .»is;>11
niit!it!cr i!f Iis;stcs. 'f tiose »sales sy'hich,'>re I»osl rig»>o<ss .ir> l .<ggiessiye
an�  ",iri m<iii!lairs their position on rhe hreecting I><;i< ti< y 1'<!»he !otlgest
tirs>c will pass ori .i dis propo>'li< <nate nu>nt>e! ot' ger>< s r > >.tie >sext geiiera-
ti<»>. 8;si'thotonlew calculatec! th,'it in rtlc iiorthcrr> f'u> se,sl thc  eci>nclity
<!f <i  err it<!ria! male. yy hich might inil!r< gn il< siic<c ssf oily' ahoi>t St! per-
e c»t ol a hai'enl of 41! c'oyys Iri ca< I> c>f fixe 1»'c edn>g seas<!ns. w<is at«>i»
ty< elite-fire tinles th;>tof;I hrcc lirig f< r!i;itc, yy liich yy ould p>odi«e;ih<>iit
six pi>ps in her life tinle, Perh'<lls lt>c <lisc repancy is nor so great as this iri
<iiost c;ises, sir«.c. t<.>y i>sat<..» yyoi>ld l>c;ible lo con>pete as <h!iiii<i,iiit li,irc»>
rn'isle!'s for fsy'c <'ori.'i ' '<>tire s<'sso»s, bLlt theI'e ls ceri;»»ty';i gl  .'>l t!i is
towards the gesselic ro!  of thc rr»>lc tf' oi>ly si>cress!'ut hrec  ters;ir«ori-
sic! e rec t.
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Figurc I 12..% s<.hcn!e<ic
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There will thus be a strorig selecti<>ri pre»st>t.e t<>wanl tlie develop-
ment of' th<>»e characters which allow a male su«e»sf'uHy r<> establish
hi»i»elf ai>i<>iig the feni;iles tin<i, <>nce est;iblishe<l, to tiiaiiitain t liat posi-
tion as long a» There are eStrOuS females, <>r those yet to come into estr rls,
in tlie viciiiity. The relatioiiship of'some of these features is »hoss» <>n the
lett sicle of'Figure 1.12.

'I o establish a territ<rry and defend il. iri the face of'the le»l >»terolie-
induced aggressiveness of neighboririg niales ir>d rre>sly arrived corripet-
itor», a rri tie >Trust he well e<lriipped with a srtite of epig,in>i«liar;t< ters
sucli as .iggressiveness, lar.ge size, large canines, a protective shield of
lrillr ol' skin on t he f <!r e<fr>;>rte>'s,;md niodified spe< ial stru<'t tires use<f i>i
threat display» and vocal challenges, Males which lN>sse»s rhese ch;irac-
ter»  in «>nil>iriation with sexual vigor and fertility! will mate with the
ni<>st females and proclr>ce the >r><E»t of'fspriiig. T<> tlie exteiit th;rt;triy of
the epigarnic characters are generically dererminecl, there will fye a
strorig positive feedback ro reiriforce selectiori for these. Positive feed-
back loops are represeiited by t>n>;id;trn>ws in the figi>r e.



Tlic lcr>gth of tiin<. a position ai>iot>g the breedii>g fci»ales ca>i be
maintaine<l is also critical  o the genetic success of the in<lividual bull. A
bull fur se il or elephant seal in the breeding season will n<>t fee<i 1'or the
whole»f tl>e pe> i<><1 1>e ren>ains <>n sho e. To abandoti 1>is 1!osi>ioi> oii  lie
beach t» fee<1 iii thc sea would mean running the risk of h;>ving his fe-
males «>mc it>>o estr«s and mate with another male. A<f<fiti<>» illy,;> re-
turniiig bull would tiave to expend eiiergy iii re-establish>i»g hiniielf <»i
the bea<.h after .in abscncc. By f'asting tor as i»ii<.h <>f' the hrcc<ling sea-
son as p<>ssiblc, a hiill in>proves his relative genetic effi<.ien<y, I'r»loi>ged
fasting is ni<>re p«isiE>lc for a large i>>ail>i>ial tll'ii! fo>' a .it! tall o»c b<'c'>use
of thc low weight-rela ive metabolic rate, and hcn«. 1;irge size is a clear
advantage here. Blubber, which in the water serv< i primarily as an ii>su-
lativc layer, fuiic>ioiis on land as a t»ajor ci>crgy st»ic to fuel the i»ale
ma<.hine during the extreme exertions of thc breeding season. Becai>se
of'the <.orrelation between prolonged territorial maintenance  or stayi»g
as}><>re iii contac  wit.li breeding ler»ales! ari<l  lie iiui»ber of feinales fer-
tilized, >here is a strong selection presiurc iri favor' of large size and welf-
devcloped f'at stores, with positive feedback loops co>inecting these ei>-
ei gi i'cl'i ioiiships  >'igf>t ii<le»f' 1'igut'e 1.12!, Bcc<>uic tlic ii«i>c consi<fe>-
ati<>ns do not;>pply t<> tlic females, such sele< ti<>n ti;ii le<1 to the t»arkecl
sexual dir»orphism tl>at ii so charac eristic of tl>< p»lyg! nous pinnipeds.

Tlie model, however., is»<>t cxclusivel! a male onc. Tlirec attribu><'.s
of the fernale reproductive patter>> which favor i hri< f, pre< iicly timed
annual breeding seas<>n are lrasi<  o it: a short 1>os par<«>n estrus; a high
level of sexual receptivity duriiig estrus; and delayc<l ii»pLiiit.;> ion  or
suspended devel<>pr»cnt, 'ii Hewer and Backh<>>is< �9 >8! call it!, 13e-
cause estrus f»ll»wi pariurition promptly, it <x ours o>i laical, where the
female is iri close c<>iitact. with the doniinant i»ale. With the female s<>
receptive during estrus and estrus so t!ricf, thc biill need spend littl<
lime in couriing a»d copulating with each < ow arid i.hus can devote n><>rc
of his a tci>tioi> to guarding his terriu>ry fr»n> eiicroachn!ent by»th< r
n!ales. '1 his enables a higher degree <>f 1>olygyny to occi>r with<>«t >lie
male risking losing his positi<>n»r haviiig orie oi his te»ialei f<.rtilize<f by
a»<>ther niale, Delayed it>iplantati<>n is the condi ion in whicli tlic fcr il-
ized egg divides t» f»rm i h<>lf<iw fiuid-filled blast»<'yit wlii< h then lies
<luiescent in the luti>cii of the uterus f' or a peri»<1 i<i>iil;> change in the
r»other's liorni<>iial level causes developn>cnt i» coiitinue by the estab-
lishrnent of'a }!fa<:ct> a at>d the growth»f the em!>ryo, 1!elayed implanta-
>.ion all<>wi th» tii»e of parturition of all f'e>»alei u> be more nearly syn-
chn»sized, irrespec ive of' he time during ttie breeding seas<>n,>t wl>ich
th<y were fertilize�, thiis allowing <«ompact breedi»g s<-;>son. '1'he
n!e<. hanism that triggers the r< new«. 1 <levelopr»ent of' the blas »cyst. has
n<>t. yet been deterniincd for s< al», but. it is lil ely to bc ph<>toperiod, as it
is in niiistelids.
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I'/<e P'«««/!« f<«,';l <>  !! ~< ri <e«

'I'he»y»tern <le» ribed by Bartholom«w is suhje -I t<> v;irioiis I>mits
which, if cxceede<l, would result iii tlic cessatioii of the di>ecriorial
< hanges postula ed by the rno<l»I; they w<!uld "open th . feedback 1<!ops,"
it> the language of' < yberneti », 'I'hese would be evoliiti<>narv pro<»»ses
happcriing on a tinicscale  o ! great. f'<!r hurnaii expcrimeirter» I<! ob-
serve, hut we cari »ee son!e l<!c;>I and tcrnporary f'uiictions whi h h;ive
I!een d<!< urnented in the ino»l extr'em< ly' polygyiio is of' the pir!nipeds-
t.hc r>orth»rn fur seal and t.hc «Iephaiit »cals,

In h<>th of  h»se youp» the males are complct«ly oblivious <>f the
welfa!'e <!f the pup», especiallv  iiiring;iggressive eri«>>inter» with other
il>ales, I hc extent t<! which the blrlls  r;rr>>pic ar>d kill tli«ir <>wn prog<.riy
from the previous season obviou»ly reduces  f>»ir repr oductiv» efficicllcy
 though be<.ause of their high fecun<iity, this is <!f less import;in<.e than if
a female were  o show a behavioral trait tliat pindar>ger« l <!iie oi' her.
pups!, Bull elephant seals are so targe that. they may bc rca hing Itic
maximuri>»ire <ompatil!le with >lie Iocomoior activity on I;in i that en-
ables them t<! serve a liirgc group <!f fen>ales; th«y rely largely <>n iocal
thre<it to maintain their p >sition on the beach ari<i rolerate  li» presence
of' other   hollgh subordir>ate! mal«» in the group of'  'en>ale» <!ver which
they have d<>niinance. 'I'his con ra»t» strorigly w itli bull otar iids, ishicli
patrol their t«rritorial boundaries iri constan  <Io»e contact with their
Ileighboi S.

 i r .'g;I! iolisllc»» i s«lf ci>I! !' .'» rl  iri lo»»  !f pups, 'I lie i! i !rtalitv i ai« !f
p«ps or>  > or! ded b«;i h»s is riot;ibly higher th;iri on Ic»» <I< r!s«l~ p !pu-
la ed <!ii»»  I'<!gder>, I'97 I; Boor>  r, I 97:!!. Y1'!!>ne-I'ecfwa> <I» �9 !'!! siig-
gested  hi   pofygyr>y a»d g>'egari<>usr>c»s al'c  li  results  !f gr-oup»»l«<-
 ion that lirriit» popiihiti<!n size»o a» to prevcrit ov»>uiilizii i !n of  l>«
I'oo<l resour<«» on whicli the popul;ui<>n deper> l».  '>or>p sel '< lion i» no 
:I pop >I;>r cori cpt now;id,iys. McCia>cr>  I<lb<! p<>!rite l ou  tl!at aiiv
hr«»ding female th;it @so! c»;iw;iy frori! th» overci ow<l«<I areas i» li;>tile to
hc run «d bv a r»al<. that has t!»ei! unsu« »»f'r!I in»»t,ibli»hing hi» »I;i >is
iri <.<>>Y! p«rition wit.li  !I her in;dcs. To  he cx>.c»i >liat  lii» "»i,» giiial rr»; I '
I;Icks statii» hecai>s» <>f genetic t;i<tors, his rri;>I» p>oger>! w !uld b» ex-
pected u! sli<!w a»in!it>ir tender> v I<> a n>ar'gii>al positioii;iri<i hence it>>-
pregri;itc;i sin;>llcrp !rrioi! of' Ihc f«in;iles, In tl!i» w;>y, tlic t«i!d»i!cy of;i
female Io riiov  oiit of < rowded ar»a» woiild I!«»< ff'-limi ir>g. I he be»I
rep>oduc iv »tr;i egg f<» a female I<! a<4!pt is io p<!»itin i h»r»«lt rn an
a> e;> whe>e»tic will be n>i>  .<l by a clonii»;iiit r»ale. I'Iii»»i;irgi»al !rial»
ef'f'e t is illustr iI»d;it the evtr«me left st<4 <!f Fig>>r« l.f'!..Xs 1<!rig;is
»oii!<. >!iales are   x luded fr<!rr> the b> eedi»g pool, gi'< g;>rior>»nes» iri t»-
n>alc»»ho< Id be po»irively rcirif<!rccd, Of cori! sc, all r>i il«» wet�» rr>iii'gi-
i>;il rri;il»»;it ai> e;irli»r »rage of life; if is ot>ly the gene i<;illv inherit«<i
d«fcc s tliat  lcteriniri« II!< rr!a> giri;>I »I; rus oi «<tr</I rii>iles  liar «!ntribu  
to the ma> giii;>I m;>le  . ff« t.



I'<>o 1»i> h Weight has often t>een giVCT> t<> th«. ff <t <>t ii»» 1;ElitE <>t
PL1PS aSI><»'C, WI>l<'I! lS  'ol>SP! :»<	1S to <>t!SCI'V .'I' s, < O>1>I!a!' '� >Vital »E !rtal>t!
at Se;I, whi h iS never  <>nSpiCI><»>s an<i <!fte>1 i »o>vii <>Tih f >i tt>OSc spc-
CieS Where age-Spe ifi< T>E<>rtajitE r;>t  S;<re;>v;>i}at>I . H;».t t><>t<»»<.>i < al<>i-
late l  I>at to! tl>C I!! I I VCa!'-ClasS <>f !i<>rtj>ci'I! f>I> s .al p >ps, i»<>1'tal>IV OI>
ShOre, S<	»C of xvhi  h niight l!C rel;it  d to <i »sit V-<i  i>  i! k i>l I'>i<. 1<!is, i C-
d»ced the ye;>r- lass hy l4 percent, while n>o> taiirv;>t sea r« ii« <l il t>y
:� pei' e»t. 11  «	!  I« l  l th>il pt!I!»!O>'tat>tv  i>IC I > »V 'I   ! <»V l»>gr is I»-
stilficient t<> op<.n lh<. f <.dh;I<.k l<!o~! linking»>;d  t rrit<»i;>IitE;»><l fe-
male gregari<>iisness, X'IV <>ivn ohs rvati<>ns <>ii grey s<;>l~;>I t!>e Far>>e Is-
la>1 ls  8<>»»c>', 1 �."!! t>as' .<I ii>C tu tl>c s;»i>c co»clusio».

Th   har;1<terisli s uf gr gi>rii>us>>csS, Iiirgc sir.e, well-devel<!ped
hl>>hi>e> I»E'Cr, ar><3 ITit '1>s ' p<>IE'g!'T!E' !!aV ' t>  '» Ot t»'i>E>e ili!poi'ta»Ce i>E
the ev<>l»ti<>i! <>f tl> . Ot;» iidac >i»d <>t tl>  < lcph;E»t se,>is,»>d tl>e grev seal
;11	 !ngst th ' E h > "i<h> .'. t k>c! 1>'1vc '>tso hcc» highlE SigiiifiCanl in the > eb-
tl»»S t!el>v ' 'Ti I t> 'S ' groii />s a»<l »E»T!. as I i>Ot!e to ShOW .
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t <K«] e ~. I t- ppe<
Palenlttllt< t'1]gmrtllgs ol
seals frotn the Dor fol ]t 
<llfi'f]']<'t o  I'] ]to<'t'. I Il<.'
seals in the lo<ver example
't]e <.led<1> I'e< ognl<af>le t<s
~ref se;>ls. I'ron]  ,'lark,

<>4]k Figure 2,2. I<tap of the
k,<]]ega< regi<»< sl]»<ring
the location of tice islands
o]' Hessel< ] atoll An]]olt,

i<> have been settled by Upper Pitleolitfric i» in, becaiise even if' they ex-
iste<f they ivould l>e belo>v ir]o<lei n sea levels.

Early Hunting in Europe
The e;irliest eviclen e f' or seal hunting iri k.it]of>e coi]sists <>f son>e

seal b >nes and erigravi»gs ol seal» fron] Ul>l>e> P;ile»lithic deposits iri the
Dor fc>g>re V;riley i]t France. Alt}>ough these deposits are t]. Cor>sr<let'able
<lista»ce  some 2 ! ! krn! from the sea, it is p]<>f>;tble th;ii If>el rep].eserrt a
local huntirig industry << liich relied <>n the se;tls that siva]n up the river in
pursuit of salrn<>n. Onc of the engravings �'igure 2,1! is ti rent;» k.tf>ly
lit'elike representation of .i p;iir of seals, cle;ii.ly i<le]itil'iahle as grey seals,
ch isir]g i salinoii  C;<pit tn et al., !9f�!.

C:lark calculated that ak> >ut halt the Storre Ag» sites iri i]or tf>west 1'i]-
rope knotvn to be assoc.i;]ted cvit!r se.il r .rr>ains are concentrated on the



1' IJU 'C ..l. st t>-Nc' >l-
ith!c bone harpoon t><>h!ii
trc><n;Cro<!n t ihe Ba'ti C.
Rect�! n~ c! l rc»n  : lark,
1 <>$ i

shores of the old Littori»;i Se;I" i» i«!rttiei n and easter» ]utla»d arid  ui
the 1!anish Islands, 'I his <l» s»<!t in<'iin. ho!< ever, that this was the»!ost

active seat-triinting a>'ea, or!IV th.it I!<!rc th<.' t!one reniains are hest pre-
served, The tiny islartd of Hesscld i» t tie Kiittcgat,;!t!ottl '!a kn! noi lh of
'/eaf;In<I 1 Fig»re !,2!. Ivas a sealitig st;ili<>r> iri,ilonc Agc times. '.!lore than
 t l percent of'the bo>re n>ater iat t ti< rc is <I<, rived f>.or» grev seats, incli>d-
»Ig Ove't' tOU!' trutldt ed eti»>r>c teeth. No fewe!' tliii» six 'Ko<> te» CIUI!S,
which mighT have been i>sect lo kilt se;!ls. iver t f<!i»i<I iri;i hog;it I tesset !.
Because I Iessel<4 is too sn>all to supt!<» t ieir str iat garrie  ir is,!txi»1 a
n>ilc toi!g!. it is reasonable to ' s!!tir»c ih'it tl> .' settl .'»! 'i>t wi>s i!!icasorii>I
one, the hiinters visiting The island <hi!ir!g tti  t!rc«tirig s<;ison of' th 
grew se;ils to 1!r<!aide thenrsehes with ski»s, n!e.ii, .i»d t!liit!t!<!r fkf>>t!I,
I�7 t!.

I'ti  < Ii! tis;il I tcsset<> were a rare tinct; wood does nol I!reset» ~ well.
ex< cpt it> l!c!gs. 'I'I!c. ti;ircl;ii«I  Iur;ihte 1>artxx!n point is m<!re ol'ter>
i>rica> thed aS a» I» tif;I< l,iss<> i.rtc<l with se;rl t»iiiling. SO!r!C Ol lt!etn Il;>ve
hcet! foi>t!cl;>cliii!lly in iiss<!<i;ili<»i with sc;if hon<s. AT IV»rrk !t!ing in
I. ">, f'oi e!'an>pie, 'i t!oiic t!a!'t!<><>i> tic,!etwas  lis<c>v<!<<I i iII! the skele-I� !

tor> Of a VOUng >'ir!ged Sc;I! i»;i <Iirv I>c<l;it;!I!t!roxi»!;>ICtv thC prCSCnt
level o  the II>ilti< 'Sea..'!ince the f.iltoriria 4 ii siirfii c is csrirn;>red to h;ivc

heei> so>r>e fi0 ni higher, we  ai! pi  ture tl!is h;ir pc>c>iie<l sc;il sii!kir>g I >
ihe tiottoi» of tt!e Littori»a Se > it> a d«pth of'wi!tei too t»ci t u! pcrriiit. it»
retriev.it, .'!i>T!iI;»Iy. an<i her harp<ioi! heart <if elk lxirie ivas toiind in a
II!!i I> seal sk 'Ici<>ll al i%I!i pes iil I,I.I 'I, I li a depos>t  ol  »ed at. the t!otto� I>
of tl>e f it>or'ii>ii,! '>   It,'ilk, I'.!'ll!!. I Il!;>v !!ore in I!;>ss'!rig lli;It tt!e t!;>I'p
s 'al no Ioi!g'ei extsls 1!i 1 ti<' B ilri  N x!.

Ha>'poor> I>ea IX a>' ' »«»' '  . >>>!r!ic!i!lv foll l t witt!»Lit tl! ' ll!< r!!r!i>ii!t-
ing e< iderice of' sc;it t!<!»es;i!ou»d Itic>r!, of  oi» s , t!ut it s« iri» likctx
 hat thei were»sed»!ostl1, if not ex< liisii  li, f<!r sc;it hiinlirig, At Stor;!
*lh c I.!  orion Sc n «>e<  ert  hc ii!e ot whar i< n<n< rhc lh!lr!c Scca <in the nc<tc «n«!:in<i a
ln><> t  leal <>1 llc <lll'! oc!en!i»X «!a< .



,v< 'al>  <!<d,tfn>r

F !>'vai', for cxainple, a <for«i> sir>iple harp»»ii poir>ts >vith;i single barb
;in l a single perf'oration thr»»gh the sw»11cri h'is< I I'ig ire 2. !! have been
found, Since the oi! lv  !the> rl!> I'!lli! al <ll ' ll w 'll r'el!r'eser>ted 'ir tllls site is
>lie pig, which prof>;rf!fi w;>s !u>t liuiitc<l iii tliis w;iv. it is i'e;iso»;ible to
assume th;it the harp»»n! werc risc d to cal 'h s als I :Iar k. I!� !!.

Harpo<	>s ever ' p>»hablv >ised li»I!i I! !'ii!. Ae kllow tl»il Irr rrr>rl ve
riiaii at this pe!'iod ha f co!!si fcr;ibl  abilit.  t» r>ir! ig;uc. Offshor .' isl,ind!
>vith !t >ne:Age rem;>in!, lik  Hcsscl s, tcstif! to this. !!o. to». do s<!nre
remarkabl< ro< k ciig> avir!g!;ri Rpd >! iri N'o>ctfar>d, 5'or wa  f ~jcs!i»g.
1936!, which depl  t <l Ill>liter irl;> bo;ll, a pol poise,;i�<1 .'I s .'al  I'igur'e
2.4!. 'I he juxtaposition of the!e marine m;imm;il! in<1;> rn«rr ir> a hoa  is
sc il  clv llkels t ! be f'ortuitous, and w  nr;rv i»1 .rl!i   i tlii!, !,i 1>ui>tirig
sceiic. It is not. possible to identif> a h;rr.f»!»r> iii th< crrgr;  ir>g, br t  ve
r>u>y suppose that a techniq ie similar t» th it »f the E!kimo kavak hunter
w;is used, which I shall dis< uss later,

Probabfv the Stone Age hur>tcr.! iiscd r»;in! rr>ctl><!ds to t;ike se;ils.
v'>r! ing them according to the se<is»n, thc lo« lit!, ancl the species <!f'seal
h >r!ied, just as the Eskimos did i» r!»!r«r« e»t tin>es. I!,'ets and 1!itf;ill
traps are possibilities, brit neither is lik«I! t» li,ive left surviving rc«>gr>ir-
ahlc artifacts. Afth»>rgh the»!e»f rr>ct<il was Ia< king, the rechn»I»g! th;>t
di<l exist was remarkabl! !»plii!ti «tcd if' we  .an draw an ar». Iog> witl>
Illc f' skrlrros, who with>1> Ic <c»1 i>ilies wcl'e livirlg ii! a !t»1>c .Xg '  'Lilt ill'c,
all!eit a highlv speci<>five f »r>c,

Eskimos and Seals

C !ast>>I Eskir!»!s, like n><!sr subsistence tii»!ter!, iii. <le use of' '�1 tl>e

g;ill>C Ill;rl  'al!>C tli«ll' Ka'>' ar>d tflev' Co if f  ",ii 'h, 1!ill t tletl !t;iple pl ev w;is
rhe ringe<I seal, 'I' t> ' in>portance of' this sl!c<i<s to tlieir  -»ltd>r'e is iflrrs-
trated by it! i<leiilifi ation with oiie»f their n>ore power ful !pi> it!,
kn<!wii iii  'reenlarrd as Angiut  Figrir<.' '!.5!. Eskim»  'i'af  sin ri hi    p> o-
dii«d many beau if >i iv»ry <arving!»f' seals  I'igrrre Z,ti!,; »<I thougli
tb .!e;ire lodav made lor sale, tf> .'  plobaM ' or'igli>all! hl  I 'i <'ult sigl>ifi-
car ice,

WTen like f<r >nr 8» >s. who macle a n»table hcl<l cxpe<liiion on H;>I'fin
lsl<'i»el ill I HR.! � 84. !v .'r'e able to r'ecol'd all «  'oiriil of Eskili>0 lliilrtlr>g
riiethods  H»i>s, IHHH! t.li;it Ii;id changed lit<le, if, it .>ll, .!i>ice theii first
cont;i< t! wit fr tfie;irctic whalers at the heginriii>g of' >tie eighteenth  ci>-
turv. 'I h . f'.skirrr»s owed their s ie e!! irid . .d, their surviv,>l � to >hei>'
skiII ar tiuritirig. Wfu fr of this  vas expcricii<«; iid a det;tiled I'nowl« lg '
of' their h iniing gro»nels;ind  Ir>arrv, hist tl>e har clw;>re of' th< ir tiri»tirig
teel!r>»log!, llieir weapor>s ar><l butts, wcr  higf>I  irripoi't',ir>t;ii!d  Ic!el've
clcs  i'1 ptio>1.
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f'!fr»i <' '! 4.,Et<»!e Agre
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I' I! < I > <' -. ><. kill< »ct !Cell
!>rc»<r!<>g 1,!i>. 1'I!» 1»ai i!
tl<lilt!<!»<l <!<>1»> !I «'1<!!»-
<I>'if'< i!ci>in<i,! ! ><t><» vf
1!>»i!<!>e-ice Thc 'l!r<s!>l!-
»!>c h<!I<.' I!ri <!<it!i!! ihe tdi!'
l!t'I>earl! <hc s>1 !<».

t'i>!>!c< " ! ..'< !iaic-
t!!I!<!ic <t h;<>-p<!<!» of ri<»
<>!!l!>!<' <>l!r. I« .;! f!l.'.
:Wl;<! L's.  !rit!in<>l in rhe
IE»> 4» hf»»!<!«al N '<!l<»!! -
!!!n S<,!<c.'<f<!sc<!<n..i»a<<le,
4 !l<t>ll!L!i<!!'I.

'I'he harpoon ~~as Ihc. <vcapon u»inc>si>lfr <<seel 1!v Ili< I'.ski>»os I'or
taking seal». I lie b;lsi  t I c f' fr;»p > n> w;Is t1!e r<»c»>c,  Figurc d.7	.  !I>
I5;>I'fin ISlan� in I5<!as's tirrle, ur>1>n<!S l<I> ars incOI'I!<>!';Itc<l ><>cf il<»i
 rr;><le f frorrr tiic <»I>;>leis!, 1>ut f<» rf>er >< c sl in Al;Isk;I ti>e ol<i '.itot>c Age
1>litter li 1>e!'siste f. 'I his coi>sists ot a r«><!cferi sfr;Ift +Erose cri is 'll'c llf!pc<1
x> irh St<>ut ir<>rx pOintz  nra<fc f'rc>rn»al! us t»Sks! sec»I el>  '<isle.n �1<! the
sfri<ft I>  si I'iiig» of' I!owEIe;I<l 92YE>,'lle Ixl1eeru I 11c 1 lpf!e!' ivorl' I!Oint l>ol<ls
tii»' h'lri><>oil 1>ea�, or»a> lcz»g!  »hich is 2"! �.> crr> long;in<i usu;illr;ils<>
ma<fe <>f i@<!ry. 'I'lic 1!;Isc <>f the. n;liil;>rig is 1><	1<»sec1 <nit or nro> 1ise i s<>
ttlat it sits sc<»rely c»1 the p<!int ot the lin;lng; d piece of n> .taf  if;Iv,iil-
;>blc! or ston» sct transude>sc. fx in;I groorc;ic:1<>ss th<' l»1! I!l oci<1<.s,i  '»t-
Ling C fgC. I llc,' 1»lrf!O >n liiie, c>i igrrcr<C»g~, nl;i<le Of Se;>ISkin, I!;>SSCS
tfri o»gh 'I hc>le I!'ir'iffel to rhe hlacf . <!f tire p<!int. Alii' str'aili COnriilg <n>
I he linc;ls thc stri  I. crr seal cf;ir ts li>< ><i I w< isis <lie 1>;i i 1><><>ii 1x!int s<> t11'lt il
con>cs a>Sir'7 fr <!nl ils se;>111! g, I ill ns irt I »'1>I nngfes ro the 11nc. dllcl il<'Is iis il
toggl<. 'I he ip;Ii ing iS SC et'a1 tirnCS aS 1»rig;IS tliC fnil ponn,,>S it iiiiisl
dffoie fol lli< st <>cgglcs ol tire st> I< ken s<"11. I l ter »rill'>tcs Irl 'I foo}! f11'll r 11c
fiiiiite> c;in f>ol<f in 1 >is keft ha»<i.

I his SOI't oi trar'ponn xviIS USC<l lo sl I'Ike 11»ge� sciifs ill ll> 'll' 1	 e>1111-
ii>g Iioies is! lire s ",I ice. 'I he Er»nter >w",rile i. sonletinlcs for' 1 louis lit il
stret< h, ar a hre;Ithing f>olc, or «I rc, XVII«n I.iic sc.",11 I .rur 1>ec1 lo trike;I
1!rcatli tile lr<»>ter Ill»re ti>e II;Irpo<!I!  lo>err, sti iking rE>e;»lit>>af i1!. I kl '
Iie;ici c!r ne<1'. XVf>ile I1>e liur>tel helrt the strugglirrg set<1 on tf>c liric, 1lc
enlarge f the «flu so tiuit t hc sc.',ll could f>c  ! i i>u ii up r Eir <»igl i n;ii >c1 kill  <1
Vl it i>;i kiCk Oi 1!1O>< to >1> .' 11C;1 i.

Rinyc l seals cc!ilfcl be raker> alsc! in their I!rcc finy, 1;iii s or cieirs in
M>rr< h ancl .Xpril. 'I'iic. sc;>1s 1!> <><I»< e riiei> 1	11!s in «fen» s< !" It 'he<i oiil of
;1 . n cl -i 'I, f'I» n 1!r;I press»re ricfge, above;I hr atf>irrg hole in thc i<c.
It is ii! terestrrig t<> iiore t.hat th ' i rngcd seal, tf>c snr,llfesr <>I tfie I!f><>c i<is
alr I <11 ' n> !s< n<!r'firer'll, rs tile <>»fv onc' t<! h! lrrg fol tfi its 4'otrng ilr ail 
sirvfter'  I'iq~»rc '>.h1. A rlelaiie f knowlc fge ot the I>rescllcc. stl uctiil'C.
an<i h!< litio» <>f' tiicsc I;Iirs;lifo!vc I tf!e Fskirr>c>s t<> ex1>foil II>e;ib»n f;»>I
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res«>tree o  rirrged se'rls <luring this seasotr  Smith 'md Stirling, !!>75!,
T!re Eskin>os used d«gs to scent out occupied bree li!!g dens. Khen one
!vas loc;>ted, the !ru»ter broke through the >c!<>f;>s I;>st;rs possible, 1>«p-
ing to catch the rr>other se;rl be 'ore she «>«!d < s< ape through the hole.
Not sur'prising!y, thrs str'alcgv !v;<s « ter! Unslc  essl <>l, b<rt tile pup w>cs
usu;r! ly secured. It  <>uld then be used;rs !!trit f»r tire >nother bv;rltacl>ir>g
a line to»ne ot i s !rind Hipper s and !eltir>g it <Ioxvn throt>gh lhe 1>rc!rrh-
rr>g hole. SVht'll l!!c r! rorher returned tc! her !!<!p, the hunter har p««r>c d
her  vith his unang irr rhe usual rva!.

There rvere many «ther nrethods that the f;skit»«s r>sed f«r hur>ting
seals fror>r the ice stalking sleeping seals, ha>p<!c!r!ir!g ir«m the ice
edg ',;rr>d so !orth � but they dc!»<>t r'epresent. a basi<.,r!I! <liffere»t tech-
no <!gy. 'I'he rrse ot'boats, ho!v ver, !>dded a nev! dimcr»i<>r> t» rhe hrrnt.
Tav<! f»rr!rs oiboat !vere usc.cl fc!r !!u»ting seals: the sr»all<:r Anve!A, >> sin-
g!<.'-s 'ar .'r  ;rnoe of a patter>> sufficier>tly f ln>iliar  ar>d vvid«ly  «!!ie<l! to
n e i r>» f rrther description;;rrr<I th< larger r<wr<rk, '1'he kav;rk  «>rid he
usc:cl t» «tla  k,>11 kincls of pir>r>ipc ds, !!r!t a!r umiak !vas cree:ess,<rv ii'!,rrge
 !rrarrtiti .s «f game h;>d to be c;rr r ill h;>< k. Ur>rinks are. still ir» egul,» use
;rs !r>rntirrg I!«ats, alrh«tlgh to I!ry rh< I;>re r>sually propell«' I 1>v high-
te l>r>«1«gv c!utl!oanl engines. Ar! un!i;>I c;rn  'c!r>w c!rtab!x seat six !!!rrrr-
c.rs .rr><l;r c«r!si<ier;lble  !uantity «f gar»c. �«rh k;ry",>k;rrrd un>i;rk !ve!' .'
rrr rcle ot;> ! <!«den  'rame, over vvtri<h !v;rs srrer< hed sea!skins. I>c!rr>

rirrged sec>is ir> tll» < as@' »I lhe k'!v !k .<»d  '> c!cn !!c;!rdc <I se>!s I! !iqrccc!Arcs
I!< ! b«rrrs! in lllc case»i' r he !re;>v ier umiak.

A kayak rs hasi<;rl!v;r xvearherproo  hut vc.ry r>rrslahle  r;>tr, %Vere a
lrunter to harp<!or>,r sc;rl irr the vv><ter.  'ron>; ! k,>! ak,<r!<l ! c.<air! hc!!d c!  his
h rr!!«»r> line, he  vou!<l irrvit<;rr> a!most ce!'tain c,>ps!re. I'l!e Eskir>r»s
so!v <l this p> c!hlenr hy arta< hit>g;r H» >t ro the end ol thc ha> po«r! li>re
 !'ig<r!' . 2.9!. It could be c rsl. <ive!' tl>e sicle >cher> a sea! had l!ec.n srr uc k
;m<1 ther> re<<>vered <vhen the;rnirr»;1!v;>s dear  <>r exhausted, !' !ui!!pe<i
>vith rlris «>r>rhin;>ti«n « ' lrarpoorr >r><l H»;rt  c!r Hc!;>ts!, rhe I:skin>os !!er<
;>ble t« lack!  >! alr r<ses ar>d ever> !vila!e».

!he kr y;<k h;>r!x!on is di i'ererrl irorr! rh  rrn;»!rc. 1   orlsists»f .r
st»ut l>ol   .4 � !,5 m !c!ng, xvith arr ivc!rx»r t!»r>e irrp!!c!rt for rhe hand al
its poirrt ot'1!.rl'rl>«. arrd. perpendicul'rr t» this, 'c srr!.rll iv»rr krrc!b  'or
fr!stening the harp«c!r> !ir> .:At the top o  tire sh.rft is,> !<"r!lr«s rrrsk, held
hv a sine<! hinclir>g t«,< rr!«rtised >r»rv socket, the iprc!!>.  !» lire < >><i ot'
the tusk is the har'p«orl p«i»l itself. or r<!I<a!r!p, !r!;ld» «I' is<!r'v «! h;ud
b«ne. In Bc! >s's time the tok;rr!g, like rhe r»;r>I;>r>g, <! as;>mr<.d ! it!r;r <.ut-
tir!g pc!int »i irc!n; he '<!re metal !<;<i;<v;<il!rh!c, ohsidian or slate rvas »seel
 Figu>c Z.! I!!. Tile 1>ar poor> li>re, »>a<le «f s ;<I !riel». is Ias erred to tire
r<!krrr>g. !< hic h is h;!!;>need cin the <va!r us tusk !!v r>u,r»s c!f;r mortised
j«ir>r he!d tig»t bv t!>e rensic!n o ' the line atra  he<i l» tl!c ivc!rv kr!<!h r>e;rr
the !rl>r>d lest.



k igiiie 'Z.H. klllit>g ivaLi trinr> a kayak. 1 his %'u torian en-
graving is sirnng in manv rcspccI s i or- < >.iir~iile, It>v;ill sr h-
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A%hen the harpoon was darted. the tol';ing pc»err;ited thc skin of'
the seal or w«lrus, followed by the »»tooth riisk. A» s<! !n «s «srr;iin  ;ir!i<
«!ii  he line the tusk bent in its ball-a»d-socket joint with the <I;>ti> n, thus
s<hortening tt>e distance between the tokang;>net the snid where the line
was I'astened and allo<ving the tokang  o slip ol ' tt>e tusk and ren>ain in
t lie wouircl at righ  aiigles to  he lirie, thus forming;in «ffec ive toggle,

I  can be seen that the harpoor»vas a sophis icatecl tool, careliilty
<1< sigiied an«l expertlv niarruf'acr.ured. Its esseri«e is the det;i«h«ble to-
k«r!g, Iiad the line been attached to the shaft and th» tok;iiig rigidly
rrioiintecl. the leverage once a strain came on rhe line woiild h<ive turn
<t>e harpoon out ol the wound. 'I he I.skii»<! kay;<L I<«! po<!n, with irs
»eve� corllpol>enls, 1'epl esellLs '1 flit dcp'i'r  »1'c fr'oli! 11!c sirl! t!l ' tl;ll'I!»oil
points f'oirncl on the Hoor <!t' the n >w v;inishc<1 I.ittorir!;i Nc«, 11 dcr»or!-
» rates h<!w highlv devel !ped w <s thc hiii!iir!g< t« lini<1»c of' thc i »kirrro»,
v hile still rem;iining to atty within thc «<>r!ip;rss <>f:i St» i ! Ag» tc«lir»>1<>gv.

 !nce the h;rrp !<!n h'id stria k thc prey, 1ti  tiiirit< r < «»1 1he lir>e over
 he »id<', ir»   »<Itic l to;!ri ir!H«t .<l » ;il»ki»  u»»ation the»kill of a I'irlged
seal rein<>v«1 ciitirc,i»<1 ir>R«tc l  tirougti;r boric or ivor> nu!trthpiece!.
I his Ro;it, or  <i< rr r «>rg, cr»<ite<I an in>pedinient to The se<il whi<.h pre-
vent»<1 ii f'r<!rii di<iiig< aii l hiri<h re� it in sw imr»ing. Fxtra floats could b<
a t;1<.'lie<1 if'itic <Iuairy was l,itgc, suet! as a ><at us, or ',> se;1;>nch<>r rr!;1 lc
of <i <vooderi frame <-overed <vith sealskin might he iised, .!<fter thc
w«>u»�«. I a»ini;il  ire I a Ii< le, it was stabbed witt!;i<i  »> ,r< « a>  ,, « la<i< 
«it ti.i I>oir> cd w;ih us  .usk scc«red u! the end,

Jr>st as  he I;skimo economy was based on seals, s» tli»ir rc< trit»log!
w,i» hc;ivilv dependent  >n seal produ< s.!Xp;>r  f! o<r!»oi!i«. wood  ir very
v;ilu:ibl«rri.ucri;>I to dwcllcrs iri the high Arctic!;i»<1 1!crh;il!» a little
st<>r! ', all 1 he niany parts of the triinting weap<>ns;ind h<!;its w er< ri!ade
Ir«!i»»eat or walrus products. Tire ivorv that R!gur .<I »«! pi'oii!irieri lv 'i»
poi» s, knobs, etc,, was tisu;illy w:ilrus iv<>rv, t hougti o«-,r»iorr;111> riarwhal
ivory was !ised. I he hiinrer in the k;iy;ik rr!igtrt he < Ia I in sealskin cloth-
ir!g, though gei>eratl> f'urs fr «»!r»<. vc! al kirid» of''ii!irrials were used,

All p:rrts of thc s»al werc utilized, but no hii>g was more ii»p<>rt;inr
than the hliibt!cr, Bhrt!I>»r w;i» ea .en as it was, biit its most imp<>rt;i»1
I'un< i >r! <v,i»,i» fuel f'<>r lar»p». Vskirrros irr  heir s or!e Ii irs «!r»n<»v
hoiiscs iiiigti  ti;ivc survived without the he;i  Iron! rh  hliit!t!cr I;>!lip»,
hist  hey could scarcely have n!anaged wilhoiit rh ir lighr rtirougt!  tie
I»rig arctic iiight, Their Iur «Iothirrg, wc«I>on», an I ii»pier»eirts  ook
riiany patient hours to f';ibri<. «t»;»id Ill lllv rl>or c � Ill'i<I!tait!. This co >Id
r!ever have been done in the d;<rk, »o ir wa» e»»en ill io obtain bli>hber to

keep Ill« I«i!El!s Ill t I! ! orig l1 I tie !vlrr er'.
The Fskirn<>» niadc an abrupt;ind painful stride i»to the age o '

modern technology, 'I heir hiinting skills m<1 kr!<>wle lge of their. envi-
ronnrent I!< gan to deteriorate so«m after their first. «oi>tact with the whal-
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ers, later in the west than in the east. Alrliougti the> still nuniber n>ari>
hunters in their so< iety, the harcl but. stir>>ulali>ig < oi>cept of self-suff>ci-
ency is being repla<e<f h> a dec>ifturizatioi> I!r<x ess which leaves an in-
creasing number of these people without ar>v   lear i ole ir> life,

'I'echr>ological ch;>nges have affccte<l rheir rclatior>ship with seal»
very markedly. Firearms have almost n!n>I!letely repl;><ed orher meth-
ods of' liui>ti»g»eals. In IOG.! eacli Vsl.in«! huus hold in 4'air>wright,
Alaska owned an aver;>ge of 2 high-powerc<l riff s, 1.1,22-caliber iifle»,
and 1.5 »ho>grins  'beefs<>n, 19G!9; 5'el»or> gives 1.7 .22-caliber rifles lxr
housel><!ld, bur this appears to be a r»is al .ulation!, The use of' rifle»,
with their ability to kill from a distar>cc, lia» altered th  lial:ince bet»eeri
hunter and quarry, In particular, the loss rate <!f' »e;il» kille«l has in-
creased greatlv. At >A'ainwright dur.i»g a »urn»i .i hu»r Nelson noted
that. of 22 seals killed, only 12 >vere retrieved, .>rid he rli<>iight that the
average loss rare wa» even higher. I!>>ring the wir>ter, !vhen the seals are
fatter, nearly all <!f r}ier>i float after tlie> ar.e dr a<I;>i«l loss is <lie th�!
lower.

Seals ancl the European Seal Hunter
Although civiliiati<!n «arne q>tickly to the I;skirrr<!s, it >va»;i more

gradual pn!cess for the people ol' northwester>> I;un!lx, a»d we r»av re-
turn to see ho>< th» n>l<. of the seal hunret developed tlier<. There is
eviclence that Norwegii>r> seal h«nter» by the end of the .'! or«Age >vere
basically' far'nier» wli !»«ppler>  en ted their f'ood suppl  bv» a»u»»I li >ill r-
ing and fishing    Ii rk, IHRG!. This was a patietn th>t  <as ro coi>rir»ie
almost to the present <lay in»>any parts. 4'Vithi» tlie last h rridred y<;irs
the croft is ol the Outer Hebrides werc livirig in e! actfy this niani>ei..
lvfariin Martin in 1703recorded ili; r rhe  n>fter» «f %orth l ist made;r

yearly expedition at the encl nf  ! tol!er t<! <1«b rhe grey seals bree«ling
on rl>e islet of C.",a«san>uf, a practice wl>icl> liad been goi»g <»i be>on«1
mernorv <!r hi»t<!ry, It continued into this centurv, rh<!ugh in a spor;>die
m,inrier, r tie hiiman depopularion of the Hebrides per ti;ip» h;>ving more
to <l<! widi ir.s declii>e t.lian an> shortage of seals.

A»tn»ig tradition ot seal huntir>g persisted i» itic Haiti<',;>n f the
rriethod» used were v;>ried.  !I;iiis Magniis publi»hed a niap  Vigiire 2.11!
i» I:�9 whicli i>i< luded a scen<. Il olr> the Guff'of Botf>r>ia sf><!!! ir>g a pair
 !f hunters arrrie<l with barbed pikes kneeling or> flu .s;ii>d Illcrl'  'il>g 'I
group of seals, or>e  !t' whi< h i»»h !wn accompanied by; > piil!. 'I his < oiil�
be a grey seal pup, »irice >ve have seeii that gre> seals breed iri f',>rnil>
groups on the ice iri the Balri<. It i» ri»r  .lear whether these pikes ha e
detachable heads, like an I',skim<! h;>rl! «!n  sii«h gear was known to be in
use it> Swede>> around 1700!, oi wliethei rlie>- ivor« <!  s<!lid  <! >st> uction
after tlie fa»hion of a gaff; The latter t>pe of'iristrui»eiit, c;�1«<l;i r a«kar ,



Fig it t '. l l.  !I;i«s Wt;t>J!tun's tt!u!! iil th<.  !ulf'ot Botttni t,
shots tnF, butt crs ar mc l uitli st" il l!iis 's m<'rt;trt»g tilt.tt .tie.

l ~ . I!	 it!it!lit'i' !ll ut si;.Ils. R 't	 i tLI C<l t!t ciltlt'IC'sv t!f  l'tu Bitt]sli
. t us<' I 1111.
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was still in use until quite rc«ently iii Ssse<fe»;!rwl Finland on seal-hiint-
iiig expe<iiti >ns. Its main use svas to pr<! f the icc t<> test its slretigtli
 »<!rk<r means t > stab the ice!, but it was also an esse»ti;il t<! !l for killing
badly shot se;ils oi retrieviiig  tier!i fiom the water  ,'!o lerberg, I t7'2!,

S  i!s were caught l>y netting in many are!is includirig tile Arctic;ind
the Hebrides. 'I'hc nets were placed in  h;i»iiels lea<liiig front san<lb»»ks
or iround rocks. Lin!t;!et!sn in the Riarv of his journey to Ofan f allcl
 ><>< hland in 1741  I.innaeus, 1745!, des  ribes tli<' usc of' two types of'iiets
f'<!r cat .hing what appear fn!rii tlie;i«<-oiint io be harbor seals. "I.ying
r!ets" ss re pla«ed in;i sqiiare aroi!nd a stone on whicli seals werc in !lie
hahit of haulitig out to bask. 'I'lie oute! a!id iiiner erids wei e held  >l!eti
hv tr.iiisv<:rse rods,.i!id otic en<i of'a long rope was f'astened to the inner-
!!i !st n!<f; the other end <>f the r<!pe was carried .!sti !rc. Tlie f'r;u!te <!f
netting was allowed to li» on t tie botloni iiiitil .t s<:il had «la!i!be!'ed ont<>
tlie stoiie, wliei<.iil>on the man ashore piilled thc r<!pe, «ausiiig l.lie
f'raine to rise s<! that tlie upper edge of tli« iict w;i» level willi tf!e s ii  ;i«e
<!f the w ilei, 'I'lie se,'tl, itlarn!ed b> tlie niovenient arot!nd it, dove oti the
ro<.k .in«l he  arne e»taiigled in the net, where th» hunter c !itk kill it !< ith
a harp >ori or some <>ther i»strut!!cttt. "St;iri<lirig rtets" w re sin!pier; they
f<>riried a half-circle or> tlic seaward side  >f a seal-st !ne. I'he seals were
s;iicl «lways to climb onto the stones troin the landward sirree;irid so did
n<!t notice the net», but wile<i they were f'i.iglitciied they «1;!inhered d<>wn
tlic n>ck oii tlic sc:iw;>eel side an<f s<> got caught i» thc nets. If tlietc was
iio hauling-oiit area hy a farmer's land, he placed suit;!bi« st<!nes iii tlie
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water to attr'act  lie seals. Soderberg �972! says tli«t the I'His« rocks
might he made front fire-blackened pieces  >f wood. Hc»otc» also that
the nets, which had a mesh width of 3 l <rn, h«d»pi»die-sh;ipcd ff >a s
with»harpenecl eiids wliich helped to en «ngl« the se«l in the»et.

Seals w«re caught in trap» as well as on nets. 'I'heir h«tiit of hairling
<iut on Hoating platforms marie the <' instruction of pitf ill lr«ps easy. A
platform with hinged doors wa» prepared and float.e<l iri tti«sea. When a
seal hauled out on the top of  hc platform, the doors gav«way beneath
it, dropping it into a netting bag»u»pended below  Figure 2,12!.  .in
traps, mounled in H wooden franie bericatli  tre surface arid bait« i with
fish, were »seel in «>njunction with salm<>n  >r herring nets wliich lcd t.h«
seal to the trap.

Snag hooks were also used, A»«HI rock, preferably covered wit.h
seaweed, was girdle i at l<>w-water level with;i » <iut r ipe to «hich hcavy
three-pronged hooks were attached. 'I'he se«1» »warn  iver the sub-
merged rope arul liaul«d out on the rock Hs tlic tid« f'«ll, At loiv water tlie
hiinter scared them off; when the seals slid irito the wa er, the hooks,
n<iw exp !sed, impaled and held then! until the hurit«r killed them.

No tradition of lllliltlrrg cat  lr«ye i lollg lit»u!ry tlllless  lie hurt ei's
and their qtiarry reach some kind ol balance, It is «i<»> t i »ee how sitcli a
balance w >uld be achieved if' »«Hls were being caught c,isu tll> with nets
<>r traps. 'I h» effort of niairitairii»g the catching gear and k««pi rg a
watch on it w<!t M he worthwhile <>nli as long as there iva» i f;iir»t<ick of
seals in t.he vicinity. Shoulcl the stock de line, so would  .he <.Ht< hing ef'-
fort, and the seals wouM get a «liaiice to r«cov«r.

It is less easy t<> see how hunting dirc .tcd r<>w;rrd large breedirig
aggregations of' a spe<.ie» like the grey seal, wl»>se v ning mitst spend
frOm thrCe tO fOur w««kS H»hOr e befOre l.hey caii tak» i i t li«WH «r', Cari be
limit«d» ! that colonies are n >t eradicated in the c<><tr»c t>f a fes< years.
Nt<! doubt this was exactly wtiat happened in a good ni.iriv  «»<'», hiit in
others there i» evidence that. sealing had been goirig ori  !vcr a gl««t
many years, Hcs»elv!, the site where the Neolithic sealing had t; ken
place, was still being used f' or sealirig in th»»ixteenth century. Arrholt, arr
even mOre remOtC th<>ugh larger iSland iri  .h«KHt tegat  Figure 2.2!, was
an<>ther Neolithic sealing site ss here hunting per»i» < d even longer.

A vivid accourii of »ealing at Anholt. at the en<i <if the eighteenth
century is given by Bynch   Iuoted in Mghl, 1970!. By»ch <1«» ribes liow
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on  ;hristmas Day  grey seal» in Denmark bred in Jan i«ry! th  wh<	«
north coast of the island was declared a prohit!ited area and «ll ious«
dogs on the island had to be confined, On  :andtcn»;s D«y  Fet!ruary 2!
the three aldcrrnen «nd the sheriff visit«d the se«l r<!ok ry to s««wh'it
the hunt might yict<t and whether the y<!ring w«n. t!ig «rH!ugh ro bc
killed. Hunters t !ok <!r>ly thc w««ncd young, «hour it>rcc or f<!ur wc«ks
old  Bynch says foiir or five weeks. hut «n;>logy with existing st<!<ks of
grey seals suggests that this is an <!verestimate!, and hunting was carried
out s<! as to disturb tt>e adults as little as p<!»sit!lc. 1 wo or tl>rcc n>«ii crept
down to the t!eat h and killed th«»etc t«<t piips witt> a blow to thc he«<1
tron> a wooden club fitted with an in!ri spike. 1'he <le«d pups were
dragged back behiii<l the E!each < rid c !r>ccatcd. Killing r.<!ok pl;i<.e cvc>s
four or five da! s, Only the voung were kilted at this stage: the mothers
were riever disi.urbed.

Huntir>g conti»ucd through Fct!ruary and caily tvI.>ref> rill ii eiid<'.d
in The "Store Slag," the killirig of sornc of the old t><itis. tr> what Byr>ch
des ribes as "a difficult, darigen!us arid bloo<l-drippirig spe 'ia 'le," att ihe
hunt«rs ser. off dowr> the beacl>, «act> am>cd v, irh t>is pike, ro try to kill as
mariy of' the old bi>11 seals as possible before they escaped into the sea.
liowever, only a few bulls could be caught in this way. Ai the end ol' the
seasori the proceeds of the hunt. were dividecl in a closely regulated r»an-
ncr among the landowners, the farmers, the men appointed to guard
the se«Ls, and the priest.

Without suggesting that the peasants of Anholt at the cnd of thc
eighteenth century had not advanced beyond a Neoiithi< ciiltiire st'ig«, it
seems to r»e quite likely that the hunting meth<!ds <tes<.rit!e<l t!y R>i>�>
hacl survived virtually unchanged fn!n> th«Nc<>litlii< exploit.atioii <>f tlic
seals. inde«d, the siirviv«l of th«seals them»«lv«s, which co>>id so «asily
have b«eri extern!iriate<l t!! urir<.»rr«ir!cd huiirii>g, irr>plies <tie coi>tiriu-
ing exist«ii «of rcgutirtior>s  >f soiiic s !rt.

I h< r«lcs <lcvisc<i t>y the Anholters, and regarded hy them as
hand<.d dow» f'rom tir»e irnn>emori«l, were those required lor rational,
sustairied exploit«<.ion' .absoliite protection from  :hristr»as t<!  '.«r>dlc-
mas, when the seals were assembling and the voting w«re heing hurri; no
kiltir>g of' adult feniales, the t!roducers of the crop; exploit;i<ion of th«
v<!ui>g at. the optimun> yield stage, before n;itiiral mori;ilitv  ap;irt fn!r»
p«rinatal mortality! had taken its toll; spacing th< h«r>tir>g < pisodes to
allow a r.easonable escapement; and the cn!ppirig of p«rr. ot t.t>e i dult
n!ale stock, which in a highly polygynous st!  cics would h;ivc i>o ef'f'ect on
pup prod>i«<ion.

'I here are r>o other accounts of'liunting gres' seals th;it go ii>to sii< h
dci.ail as the one lef't by Byr>ch, yet I expect that some»u h rcgim«�
developed empirically, no cl<!iibt � existed at orh«r  otor>i«s ot r< tativ  ly
r>ccesslt!tc s««L< 'whc>'c tli<: s««tl»g p«i'sist<'� over' il lor>g pc>'iod. Al>llolt
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sealing went on until the encl ot' the <iitiete«nth < entiiry, when the seals
wet'e quickly externiinated by sli»»ting f»r b»u«ty pa> «i< «<s, ii>trod««ed
in 1889. In the first year of tlie bounty p«ri<xl, .'5 � grey seals were kilted
 toen »en et al� I <37 i!.

The types of exploitatioii wliicli I liave de»crib«d ir> tliis < tiapter may
be termed "subsistence sealing.' For the I'.skirnos it w;>s a true subsis-
ten<e ec<momy; very little trading, it' uiy, wa» d»n«hef»re the arrisal ot
the wl>alers. Ifowever, tins was not.  lie case el»< wit«i«.  .:lark �946! has
suggested that some tracle in seal pio<lucts .tire;idy «xist«d in the Neo-
lithic, since the larger comt»unities «>«<le p»»sible hy I'«rming < reated a
ii>arket for wild products arid thus iinp»s«<l great«r <I«iiia<ids»ii the
hunting and <'atching economy than were iiiyolycd iri ni< rely p>.»viding
subsi»ten<e f<>r the small and sparsely se<.tied groiip» of f»»<f-g ith«rer»
then>selve». Actual records of cash tradiiig exi»>. fr»n> tli< f»ui-te«»th
century. In 1372 � 73, for example, the Master of F;irric receii e<l »ix»hil-
ling» «nd eight pen<« f'»r four flagons of' oil extracted f'rom»e«1» «<i<i
p»rp»i»e», ai><l iri 1378 � 79 four shillings anti six peiice were paid f'<>r a
"celys calf«." Seal c >Ives from the Fame Islands were being sold to tlie
Bish<ip <>f I!«rham and the Farl ot' Westmoreland in 1~3:3 � 84, <c<»rd-
ing t» tlie "I!urf>an> Ilousehold Book"  Hickling, 19 i2!. I lie i<ttracti»n
of high society t» se«l meat in those days may relate t» the fact that seals
were < la»sed as fish an<I so coiild be eaten on I'ast-clays. a significant ad-
vantag» f»r tliose cl«i ics,ir>d noblen>en wl>o liked >l>eir n>eat <ed'.

Siihsisteri<«»«;>ling has contin>>ed to the present day in many parts
of tfie world, alth<»igh <m a much reduced sc«le. As we have seen, it had
little iiiipact »n the»eal st»cks co>iceriied. Stock depletioi> by huii>iiig
heg'>n only when full-»c;ile c<>mmercial expf»i<;>tion,;>s opposed to local
ii»e, entered the sealing»cei>e. '1'his n«w <h v«l»pm< n< f»rm» the suhje< t
»f <.he next three chapters.

Seals as Trophy
Bef»re leaving the subje<:t of subsistence sealing. I should like to

consider a modern developn>ent, where the econoniic return of sii», ll-
scale seal hunting operations greatly exceeds the c»iiveriti»iial value»f
the se'il pr»du<ts obtained. This concerns trophy h<>nting, wlierein a
local huiit«r»r guide, with expertise in the natiire of the terrain and the
habit»»f the quarry, c»nducts a sportsinan to a situ;<tion «here Iie can be
s«rc of obtaining a »pe< imen»f the aniin;il he wishes to kill with little
rn<>re»kill a<i<I exp«ri<, iu « thai> that re<piire<l t»;<i>>i hi» we«pon c»r-
rectly. This kincl of l>uiitii>g d;ite» fi<>iii the iiiiietee>ith c«i>tury. Seals
were not high in the list of'species so«ght after hy sl>or>»men»f'th;it;ig«,
but there are a great many re< or<I»»f'»uch liun<irig»f grey s<.il» iii S«><.-
land and Ireland  e.g,, Bell, 1874!.



fri Eun!pc, �ophi h iiitiiig persisted to>>gest t!crt» t!s ii>  rem!ar>v.
ln Schleswig-Hc>lstein and Nieder Sa<.hsen, register«<1 pr<>fessiunat seal
hunters were atf»wed to organiie the hiinting of hart>or s 'il» in the  :er-
nian Walter>rr>cc! . Sportsrneri ivishirig to secure tropt>i st!ccir>!ens hact to
engage the servi .es of one oi' tties«professionals, who w<>uki charge a
t!asic f'ee to ivhi h would be a ide<i payments f' or rhe hire <>f b»ats, li< ense
f '.e for the scat taken, skii>nir>g «ri<l p1'eparation of' 1li : p  11, ai!ci ace»>I>-
modation at the guide's house. '1'hese charges togctti«r inight amount to
t!etween f!M 300 and DM 5 H! fc!r each seal tak«n  tt. Fberhard
13rcsct>er, Ir!stitut liir Ha«stierkuride, Ur>iversit''>  thief, peri»nal com-
II> u I> I c a 11011! .

Because»f the high finar!<i'il reward, there was;i ten<t«n<y to take
 lie first s«al scen, to ensure that a specin>eri of sonic s<»-  ivas <obtained,
»nd consequently a large par  of' thc t !tal take co isis ed  !f i'<!ung pups.
'1'he early st irt <>f' the pern!it ted hunting season mean  th 1  s»me 4 t per-
cent of lh« t<!tal catch was taker> during the nursing peri» t, iiitli c >nse-
cluent dam.iging disturbance of  hc t!rceding groups. Evcntualli, »n the
evicience of' de«tining stocks, 1his type <!f hunting was bann .'ci, firs  in

ieder Saclis«ri in 1969 and tlieri in 1973 in Schleswig Holstein.
Alii!»ugh ti»pt!! hi!Ill fig h'i� i> <li>rn<>grr>P, effect on itic W'>11ci!-

rr>c'c r h;irt>c>r s«als, iihose sto< ks ivere  tire itened by r!ther inf1 ieti es is
ivell  Dresct>cr, 1979!.  tie opposite rr!;iy t>av  1><. «ii rhe case willi w,>lrus
trophy hunlirig ii> Al;iska, There,  lic regul;i i ri>s t!i' ii'hich Eskinio
giiides provicl«<t servi es t<! trr!phy hi>i>ters >  <c;iffy ! c du ed the nun!t>er
»f walruses kill« l wlii!e s ill allowing ar> atlr;ictiv . i!icniet;i>.v retui.ri  o llie
Eskin>os, Becaus  g«i fcs  ;>r>d their boa . c!ciis! ii«!.  ri»1 p«! mitted to
take ganie ii tiile g«i<ling, e;>ch guicted h«r>1 eliiriiri;it«ci a  f;iy's tractitional
bo<it i>«Ill>>ig ii! ii' t>i«i> >i ><i i iy 'K<< 1 I'uses nlighl bc' killc l.

When ivalrus tr !t>t!y hiii!tii!g ii",is prohibited iii Al,isk.;> i«i<le.r th»
terms <!f' the Marir>c. M;irnrn >1 P! <! «etio>> Act of l�7<'>,  h« t;skim >s, t»
s;i isfi their «cor> !>r>i  ri <.. is, respot!decl bi iricieasir>g tticir rake»  iial-
i uses to provide iv»ry f»r c >!.! ings  Ker!i or>, 1<�8!. '1 o pr !liit!it ii ast«fi	
killing, the sale of' I';c>c»r iinii»rked walrus ii ory was pi »hit>i c <1, sr > th«
tusks of  hc >vali'uses kill«<I  wt!i li  »dav iepreser>t �>e r!iaiii 'ind bi t.ii
the n! !st v;ill>able pro tuct  !f ih«hi>i>1!;>re now <.Once> ted into c;irvirigi,
generalli »t';1 traditional stile . S»r>i<»f thc'm are r>f great artistic merit,
th nigli »�!«! s fai' less so;;ill, t>»wcvc:I', <irc sr>l l l>t liigli o> veri high
prie. s. A» th«price oi' world iiory st» .ki, f>»!!! wh;1 < ic.r s»iirce. contin-
'«s I» risc., th«e<»n >mic return 1'ron! 1his ivt><, »f w;ilriii hiinting is likely
t» ii>cr«asc, «lw;rys }>rovid«d lhe iialrus sto ks car>  »u i i>i .. t» iupt>ort
the h ar vest ir! v< >1 v« l.
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Newf'oun tla»<l, ar><t i»  iivi<4<l i»i<> rwo»»t!p<!p<rh  ic!r>», <>i>c <!r> tlic
»outt>wa! d-drifurig pii«k i«c i!r> t.l>c "I'> oi>t"  .a»t of' »i!utl>ci ri Lal!rd<1<!i
;irid the other in  hc»oiit tierii p;irt <!f th« 'iilf'<!f St. I,;iivr » '<. Iri tc r r»s
c!f'»kull and bi!cly  fir»en»ion», rhe two eastern t!c!pr>tati<!n» resei>ible ed ;h
otlici iriorc. «lo»cly tli;Iii eitlter iese>1>bles  t>c 1>ortt>west Atta»tic seals
 Yi>btc!kov ari<t Serge;int, 1 �".!!. Indeecl, t igging studies  Sergeant,
t'973t!!, tl>c!iigti their <latd are spirse, suggest that ex< h;inge is I'reef»ent
bet wc«» tl>c Jdr> Wtd! cii atid tl>e 4'Vhi e Sea populdtioiis, but r;i>e bet!veen
eit h«r <!f' I 11«T	 'in l Ih . northw«S  Atl;!ntiC popii I;i i<!n.

'I'tie timi»g of' It>e 1!re«<lirig seasor> vaiies slightli anu!ng the three
popirhitiori», thc»c;Il» iii tt>«. Wtiite Se;I breedii>g ir> }ale I ebi 1>ai'y at>d
earlv Afar< h, th«n<!r hiv«»t All;ir>lic population a Ier  cli>vs litter,;ind the
J;»> Maven seals in I;Ite Mr»et>. As Serge'»sr   I!37�} 1!c!i>its <»ir, rli«<lif-
fere» :cs in l	 ccclii!g <late c: d» b» related lo lhe oiiset of spriiig iii the
thr«« fo :irlitics. In view of It>c ge»«tie exchaiige that mav oc<iir between
the Jiir> ."vf iyer! and the White Sea seals, this implies that rhe t!regii;iiir
fein ilc» it>«i>>selves exe!'l «olit I ol o yet tl>e  i	>e,'>  is 1>i«h i 1>Cy givC t!ii'I li lo
their }!ups. 'I'his would seem uno> thodox beh;!vie!r f'c!r;i rn;inirii;il, win!»<.
diir;iiii!n of' gestation is usually reckonecl tc! be d highly �  r«rrriiri«cl < tcicr-
a l .'r, bul. lhe sele  tive advantages of suc.li a  oiitr 	 iiic obviou» fi!r ii
m'ir>>mal tliat lives in water biir con>es ti! I;in f  c!r, i» t 1! .  ;i»« i!f' lt>«E>;ir p
»c;il, lo ice! to produce its pup,

I!upping, or wlielpi»g as ii is g«ric! ally kric!wii i>i itic liai p seal, t.;ikes
place in t;>I.ge;Iggr.egi>tic!n», <!r wh«lpirig piilct>es, oti  tie ice. 'Ihe pieg-
riant f'emale» 1»;ril cuit i»i ii!« I< « f'<!r ii I'ecc <lays hef'oie p><!cliicing their
pups, ai>d it see!»s tl>at thc }>res«»<:c of'tlic carh ivliclpir>gi fen>ales iii th»
p.itches !ttr.;ict» tho»e rh;ir;ir« to wh«lp I;itc.r.;i <tei»on» ra ion c!f female
gI egdT'1 	1»IIe»», I h ' pul!» it!  ' 1!oI Il In;1 %hite pup Ci! It »I lan»g !  ini-
tially stairi«<l yell<>wi»li 1>y  lie an»iioli« fluid! wt>ich is verdi»«<I f<	;It!out
 wo an<I;i h;ilf wc«k». 'I hc birth»eight of abc»i  '.3 � 1 tt kg in< r«;i»«» t<>
arc!un f .'35 kg  liiririg it>e I t'! � lf  <lay lactation period. I'hi» r.;11!i<1 g! ow  ti
hi>S bCCI> cx}!lair>c I a» 11» ada}!tive I'espo»Se lii ilii  »111»~>t 1>'  Iiig o!i 1!lick
ice ivhi<h is susceptit!le to premature bre;>k-iip c!r r;ifting  ! t> n wiii<ts
pre»s the ice heavily against shoals.

At  lie ciid of'l,c.' iota,i, the coil abat>doris tier l!u}! ari� ui;nc» iii  lie
wiit«r with a »sate oi males  har have heen   m»ortiiig ivit h the groiil!s of
I'<males, and then leaves the ic e f<!r»c»ri«w<.«k» of' iriteii»iie I'eediiig to
replenish body stores deplete<I bx tlic sticiiu«u» tic«t,rtio». '. I,>ting. like
the rest of the s<!cial »tru t»re.;>pp 'Iirs to b »i!org'ariire t, Sex»ill dimor-
phism is negtigit!le. Mi>t«»;>r><I f'c,.riiiilc» ai.e I'ound iri eclu;11 neo»I!eels
Ltr>'Oust>out  li« t!i CC<hi>g»<'a»o»> 11»d it. IS 1>SS >»led thl>t  ti«» .';11» 'ii  '
PI Olr> I»  >In» S OT' TTI !ric !gyi I ! 11»,

1't>< 1!c>l!» nlc!l>l  tli«>i trite 1;iriugi! gr'acluallv fr<	» at!iuii ic. � <Li »
;11 er t!irtl>, bci>ig k»owr> iis "r agged j;u:1'ets" un il .>t .<b<!i>t  I»T «week»



otd they;irc f'>illy moiil   J iiir i their ! arting co>its of gr"iy !vith bl;I< k
spots. Tlic!' a>'c lite» ki>ow'ti as "be»tcr»," a <.oi.i.up<i iii <if' "bete»  I  la
»le r.

I't«s< r<iiing» al» f'eed;it first in;>inly or! t!lanktonic ct iist;I< e;I and
ino!'e iio> lliw;it'ds t tir<iiigli Ma! ati<t June. '1'1>cy;ir  volitarv at I liis stage,
lhoiigh «lt <!ther agc gro«ps are tiighly social  cx<cpt for tlic «iws !villi
J!ups, wt>i<h II> «111 iin;< spacitig t!et!Veen in<tivi<J«als, an t 1>rcsiimabl!
ll>e. b>'cC liiig ii>ale»!.

D«ring thc siin!mer thc»<'al herd Iiiigratcs r!otlb, folt<iwing >lie
txc k i e and ext>l<!iting a wi le r'inge <!I' food. I'<ir the youtig r»c;il» the
siniillci spc  tes aI' .' Itic lnost it>it! >i tat>i, with I'. ll!tiaiisii<l ci'li»li> 'c»ins
b< iiig c»pecially sig»ifi<ant, Ot<tcr»c;tts in thc wc»t .Ktt;u>tic tier<Is cat
n!«iril!  apetin,,Mr<i/<!fn<»illoi><s', in<t pOlar CO<t, JJ»re<>t,<>et><< i««1a. i» im-
port;iul;it liigti I;ititudes. H<,.i! iiig, cod.,ti«l »<»iic st>rin>tx 1 rc»C« <e<
b<r>e >/i» .1>c l,ik< n f> on> specie» iiiip<irt;ii>t t ! «I;iii, 1!ii  nol 111 cfuantiiics
;>til!r<!a< hing the <.»<>it»ercial cat< h<»  Sergeant. I'.>7:4;I!. In the B»r 'nt»
Sca, 'p iliii coct I» 11><!i'e in!poI'li>I>t tt!an capel»>, !vt»t<' 1il the  >> e '»Iitn J
Se;I th<.';i>Tiph>po l  "rilst'iceans it>at Il ie seals fili l bc! I .',ith thc icc a>'c >in
irnt!ort;int fooct  S«rg  ant, 19/h!.

I ollo<vit>g Il>e Icc<li»g period there is a stow. welt  l  i»e<!»<!uiti-
w;inl niigr;ition in c.irty winter jusl 'itic;1 l ol the nc!v i«''. Tliis t»igr;ilioii
inv<il<cs ill the a Jul<» >n J s<in!e <!f tl>c iinmatiires, th<iiigh»on!e yotingcr
juvci>it@» i'ciiiaiti iii I><» I l>crn waters t I»  !ugt>out the veai.

'I'tie 111<>d;it agc of the att;>inn!ciit of »cxual t>uilurity iii the now
h<;ivil! cxpl<iitecl poli«1;iti<>ns is toiir yc;ir», with ttie <'<>!vs prorli>Cing
tlicii' JII'»I t!ut! at t lie ag<., 'of  ire, I hii'l!»cal» >>1 e Iong-Jiv «'1 >ill>i»;<1» 1»�
<;i<i reiicli;it Ic;>st thi! ty y i»s in botl> scxc». N;iti»al Inoit;itity h:is beet>
estit»ated at;it»iiit 10 per<.er>t p 'r year for l!ot tin> ite and ten>i>lc;1<Ii>Its
 Winter, 197H!, but Beddingt<»>   197!I!, usiiig» ..w te  t>ni fues  d<»< i itic l
later!, lind» Itic liest estiniatc t<i tic 13,7~ percc»t, iiii>< h higher lli;iii t>ic-
vio >»tv  Juote<J v ili!es. %'oung;  J«JI females re>i>'iiti in the spotte� j«vc-
1>itc CO;it fol so»ic ! c I!'s bel'oi . iiioiiltiiig to a coat. !vi>1>;i pate sa Idle <iii
the h;ick; n! ales 1!;i»»  liiickly to a bl;I  k»;ihdle patte> ii wit li;I black snout.
within «ne or tw<i year»,

Tlic el>at'aclcri»ti<s of lhe liarp sc il !xiii< ti t»ve l,icililtitc<J ttie de!el-
 	»nctit ot the seali>ig 1>idiistr! ate lhe lo<",>tire t n;><lire <!f' I.lic t>rccding
aggrcgaii<in», where ii>illi<>ns ol' seals c;iti ti< f<iiind '>t one  it>i  irl '1 re-
»tri  tcd ii!'c'ii, and the rat>i l gro!vt.h of t.lic pul! bet<» e il takes t<i itic wa-
t<r. Ic;><ling to the buil J-up  if;I thick layer <if v;it i;>hte blubber  tlic in-
<Justi'! iiiitialt!' was hase<i <m <!il, rather Ili'ii> ttir!.  :tirrently, Ih 
t!riiicil»il l!i'o lucts of >lie. Ji u»t 'irc the ski>is <il' i tic pi>ps. eitl>er a» w 1>itc
<oats or;i» heaters  though;id>ill skins arc;il»o valii; hie lor leatlicr!, a»
'<veil as the t!Jut!t!er <!f' all age grot>t!». Because of t 1><. Viili ie of' these pi o<l-
t>ct»,;Ill popul;itin>i» ol tnt t p seal» hav<. »uftcred se!'<'rely fi iiii t>uinan
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pr- . l;rtion. and <urrcnr popiilari<>ns rcprcscnr or>le aborrt 2t! 1> r<e»t <>1'
«hat arc believe<I t<> have bccn iriiti,il f!opulrrtio»»  T;>1!fe '.I. l!,

Altflorrgfl cor	1!!el r;il hlllltirlg prob;lbfy has the for!gest hist<>rr iri
tlie nor.thwest Atlantic, it is c<>nvciiicnt to <leal with tlic KVlritc Se,r;rrrd
Jan Maierr stocks first, 1 will returii 1;it r t<! the 1;rr'ger  liiesrio» of the
I.;!br;i<1<» h,i! p se;!ls.

Sealing at Jan Mayen
'I'hc Jan 1'faycn seals werc first liiiiite� by tfre;<i< ii< wh tiers. 1'iil>s,

of course, >< et'e i!<>t;rv;rif;!hie diiring the iis ial ivhaling seasorr, which di l
riot 1!egin until ahoiit May, t!ut iis the  Ir  crrlrrrrd riglit !< hales be "!<lie fees
abund int., the ivlialcrs turned i»ore;iri� in»i e t<! the se;ils, lhv rhe hegin-
iii»g <>f' !lie eighteenth <err  rry the rvhalers Wvclc takillg a 1'ilgc p'iit of
tlieir cargoes in thc form of seal ski!is aiid bfubt!c!.. A» e;irlv;is 17'>ll ships
sct. oirt frorrr tire XVeser t<> visit tire se,'rfirrg grorrr!<fs aroiin l Jan XI!!vcr!,
;iri l m<>st of'rhe r!or tfrern I;trropean ri;itions were cng;igcd iri thc liir <it..

Bv the rniddle of tlic ninctccnth ceritrirv, how ver, se;!ling;it J;!n
fvf;ryerr h;id p;isse<l;ilrnost entirelv ro rhe Nor wegians. It <vas fr orr!  !s-



Table',3.1. S«>ck six«s <>  h ii p sciils   tr<>u>«»<ts!. 'I tie iiiiti <I <«Ines ><« th<>se «>-
su<i>e<1 t<> have exis<e<I t>c <>re the i»< c.l>ti<>n <>I I«rge-s<,>le hi<i>ting.

Ir>itia} Current
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Sealing in the White Sea
F ill rig < iiu'lies al. lail >WI av«l 1 ll I t 11« l i et rlit 1« ««l ill 1 < «lit i i i v  Fig»I'«

>,2! led the Norwegians to explore the sealing poteiiti;il of' the N>hite
Sea. I leavier ress«is «ere reclirired I<> t> rietrate the ice, l>ui I;ii gc stocks
of' sc;ils were I'ourtd. I» ihc t<
0s tli«USSR l>cg;i» iisirig» rc«brcak<.>'s t<>
take sc;ils in the EVtritc Sc;i. Their share of  hc <",it< h over ook N<>r!v;ry s
iri ib<>ut. I !.'3 I  Fig»i'e !3..'3!, a»<1 in I!� !, foll<!wirrg a great dectir<e iri
catch that bcg;iii in I025, Ihe L'SSR cx<.luded Nor>v;rv fioiii tti«Al'tri e
Sea se; il hiin t.

tof'jor<t, «specially fr<>r» T snsberg iri Vestfot t,  li;it. Ihc 'Xorwegi;in se;il-
«rs sailc<l,;<nd gr'e;it I'<>rt»nes wer< made in the iiirict«''nth cent try,
Sv«rid Foy», the pi<»i<.cr ol' tire t«<.trr>i<iues ol niodcri> wli;cling, was,i
'I'grist>crg sealer; evict> the prolits li<»i;uic t> om s«itirig vc>y;>gc» t<> tat>
1>>far<.<r tic financed  lie t<>ng yeai s of liis <icvet<>pment of tli< hrst practi-
<'al st«arii <.it«her arid «xt>tc>sic« liarpo<»i. I»  lie twe»tieili c«<it i«i y, how-
cvc..r, crnl>h;isis has shif'teil to ports i» tlic wc sr;rnd nov h <>f' Nc»rrv;ry,
Aat<.sun<i aiid 'I r c>msss, whi< h lie close to  tr  sc'.iling grounrls.

At la<i Mayen the c,it< h of lirirp sc.als f<, tl fror» ii i».ixiriiuiii <>t
;iro tnd 12 !,0 ! ! in 187:3 to;in>rind 20,000 � I !, ! I ! in the pi'es«iit <cn-
 urv. A Nor c.tic,ist Atlantic Se;ilirig  .'ommissi<>rr, c. st;ihlished in ! <
�,
gradually btougtit. in protec i<i i for f«r»al«s arid irrrrr>a or < s;i>id iii 1971
ser;c yearly total »If<>w; hie catch  'I'A :! c>f I >. �0. Ad<it . I>r<>rc<.ric>n was
waive<i in I '.�4 ari<l ih» '1'A '.' r <ised i<> Ih�> ! !.  :a ches <>s< r thc pc'riocl
1.�1 � 77 avevagecl 8,000 wlii ecoats, 3,.'3 ! ! t>«;r «vs.;<rid 1,2 ! ! <>1 ler
seals, <>r a total ot onlv I'>.v ! !. The I 'SSR liri< Hv jc>inc<1  hc tiiintiiig;ir

."<Ial'c» in I 
 !. buc wit hdr'ew a}ter I � i.
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Most <if the sealing in the 4<>'hite Hc;i is !>or< car! i< d <»!r froln Russi.!»
state farms;irorind < li«<iast. '1'hev have developed a te< fr»i<i!!e iri ivhich
tliey use Iiclicopte> s t<> bring asli<»c iagged jack< ts t<i the far»is, wliere
thc> «>rnplete their rn<»>lt  the> d<! not > eel«i! c f'turh< r food;it lfiis stage!
bef<irc thev are sfa»ghtered. 1!i if!is way belt< r  Iu;iliry con! >'ol <; in he ex-
e! < ised and hur>i>ii>c killi»g;!rid full use <if' tl>< ineat e»sur«l  Hergeani,
I!! 7 i!.

I'oil<>wing evider!<'c <if a lurt lier decline ir! 	!< I!!h !s, the 'A'hite Hei>
hcr'd was gi<er! Iirllc! pr<itecti<iri I! <ini I.� i i<i I'.�<!, biit tl>< r <;! ter lir!iited
<Iii<it.is h;ive beer>;ill<>wed, and tlic l!crcl is s;iid t»1!e incteasirig.  :!r!.> err 
ar»luaf < "« ches iir < Irc %%hite,'iea are <if' the  ii cler of;4 !, ! ! ! white   <>;its,
1,.'>00 beat<.'rs, and:i,:i � older seals. %<i>.wav is all<i<veil t<i take up !<i
14.000 s<.ils;i» thei r>ro<c <iiil of the White Hc;!.

Harp Seals in the Northwest Atlantic
Prior to i lie eighteei>lh < cntiiry very few s<"ils harl beer! < a»ghr Iron>

Yewfoutrdla»<l as thete were fc«settlers tli< ! <.. i!id the cr< ws tli«t used
the phce as a s«nrmer fishirig st;ition did r><it;irrivc until .if'tei tl!c seals
h;rd returned t<i the Arctic   ;<>Irr>an, I<!H7!,  'r'idii illy, irs the island > as
settled, the co;istal !let-lishery f'<» se»ls clevel<ip<!d, arid towards lh<' end
of the eightecrirh  entur> lhc s<.h<i<iner «as i»tr<>du<cd as,i mearis <if
gelling <iut to tire wtrelping pa>ch< s, 'I'hese vessels in< r<'ised in sii'.e, iili t i
I;i ! 200 tons, a»�1>y tire sec<>rid <Iiiarter of the riiri<.t«<ntli cerit«ry;is
manv;rs three 1>u»dred schooiier» were saili»g l<i tl!c s 'aling groui!d»
with 12, ! � nreii, raki»g more Ih;iri;i half-million se;ils >carl>.  .arches <if
 iH !,0 ! !, 740,000 ai>d hH6,000 seals w< rc repor ted iri IHH I. I H32, aiid
I HI.I i < spc tively  thcs«",itches included s<imc hood sc;ils!.

'I'Iic s< h<i<iners seri<><rslv recluced thc»iimbers of se;>Is,;md profits
fell s<! tliat  lie sealirig Il .ct was 1>alved i» tlic IH i0s. bul i» 1H iH tlie in-
tr»du< tion <if steam ships Iireathecl !rew life inr<i tire industr r. 'I hc ne>v
sliips i«!i» liiiilt in 1!urulcc  and <!weri mii I! t i the experieri<  there ol
wl>aliiig ii! Itic ice! � I!cavy vessels of 200 � 3 ! ! tons witl> ste;iri> auxiliary
crigir>cs, < h<!se wooden hiills were st>'orig  '>l illgh t<i i iths!.;ii! i;ill 1>ut
<he woi.st i   Iiressure. AI!ho!rgh stean!er's > er <, rr><ire expensive t<> <il!cr-
ate than s;iili»g vessels, lhe st<!a»ic! s were better assu!-cd ol pe»elr;itiiig
the ice and getting ! cargo of sc;ils. Besides tl>e stc;iiricrs specially Iiuilt
I'or tire job, r»ar!v <if the ships op<.r«ting in Newfoui><flan<i w;!ters in the
I;>tc ninetccnlh cciitui > were propci I> a><tie»halers <i» ilieii- wa> Ironi
Dr>nd  ' or Peterlrc i<l lo the f!avis Str;!its in piirsi!it of' '! c«I;>n<f righ<
iv I>>iles.

I hc w iocl '.ll she;!	1<'!'s wc!  ' super'sc<lcd eiii'Iv»i this cL'»tu!'v b< I li»
inr><!duction of' I;irgcr steel sfiilis with icebreaker Iiows which obviated
the violer>t ice-rar»i»irig that had c«rlicr Iieen iiecess;i>v. Ju~r fief'<ire the



I'.	4 � IH iv;ir ah< re >vere nine steel ships ind;il>oiit;i do7en <!I' the c>i<I
wooden st anier»1<, ft   .'<>E!s>ars, I �!!!,

Betwcerr l1>c w'sr's lhc Xeii'lot> irdl;arid»eallrig Iieet, htlr t bv 11>c.' l!e-
pression, w;is redu ed to four vessels hy I!�', I he c»itbre;ik c>f iv ir iri
I<�9 f'urshc,.i reclueecl sealing san f;a<as<alii l»<>uglii it to;i Ii.ilt iii 1.! f.'3.
Sealing re<overed rapidlv after the war, 1>ut tliis iv;rs largeli <iii  to tlie
inv<>lvc ni< sst of foreign-regis >i ves»el». S«l!e>'ior technology in thc. I ate
194 !», wlieri rhe of«I Newi'oii>!ella»cl »!earners ive>e «!nil!esirig ii'ill>
Norv egi;in  liesel-powei ed vc»sel», ef'f'ectively killed th» Neiifouii<lland
ind»itri, though the Norwegi;in» <» ablished c >n!lxsni » iii  : iriada to
operaie t.lie sealing enterpr.i» .», c ii!ploviiig m<>stli Nc. wfc>« adlai>der s o!
Nc!va Scotians, The Rais»i >s>» i!sade tivo trips t > rhe I'n!iit icc. in I!Mi I;ind
1 !t!.'3, but then wit hdreiv.

E'c!liowis!g the Ic>iv pc. I;igic ca!else» c!f' the ivar rear'» arid the iritrodu<-
li<»i of tnot  .' poiiei fiil »e.ilirig iesscls, catches r >»e r;ipi lli  Figui e '.3.-l!,
rea hing over 4a6,t!t! ! in E9,	, ancl averaging 316, !t!t! betiv en Ic!~I
;>n� 1960   .',op»tick et al., Ic�6!. 'I'hese were di»!i'il!used betii'ee!> iivo
niaj >rhunting c;>teg<>rie»: lhe large vessels  asc!ii c»rly «;anadi;s!E si>d

oriiegian!; rand Ihe I;s»<f»rr!<n, or shore-based t»sister», ivlio «se»inall
bc>ais to reac:Ii the»c al». 'I'lie targe vessel hui>s <!pc.ias.es iii tE!e wlielpirig
Eu.aches strictly witfiin ttie limit.s ol the offic i;illy;ippointed s<.i»on. E!ut
the land»men'» hiint is more complc'x. 1. snci»men take seal» ol!pc!r-
tisriisticalli, iu>cl !r!a»i trike large nurriberi <>f ac ults,uid irsirriatirrc..».

Adult seals are»liol by rifles whose;irnrnuiiilion miist cc»ifc>rii! to
strict stanclards, biir the pups are killed I» c-li E!birig. In  :an;sda a  .Iub
»I!ape<i like i Ear ga b,sseball bat is usc.cl; tire Nos'ivegiai>s u»c. ari in»sru-
inent c:alf«' I a hakapik  picka! e!  >r;i . krgkrc>ic  ;i soi't c!f Eie;ivv ir.c>ri hook
with >i Iong handle!. Sever;il blc>w» are usually»triic k, tl«!ugh the tir»t
us«alii reiiclers tire pup uric«ra»cious il' it clc!es !!c>r. kill is. out.riglit. 13«tli
C:arradiar> ancl Nc>rwegi;iri authorities isssse»triiigerit i'egiil;iticin»;al>c>ut
killir!g rnetE><!ds and th< iri»truments ro h< erril>loved. Allare  tf' <tive,
but lhe hakapik is prof  r! ed. ll has tlie a li,uitage ol ir!lli ti!!g ivourids
tla;it are nr<>re readily r ecogsrizable tc> ric>iii«lei'inarian»;i» pn>viciirig one
«lear criterion for Iiumane killing;i smashed skull  Rc!ii»c:II. Ec� >!.
Af'aer c tubt!issg, the pup is turr>ec] <>ii is» E>act;uicl cut. doii'si tire iiiidlii!e to
expose rli< ru.ijor blood vessels to rhe flippers. These;ire c ut ss!d the p«p
;sllowe l to I!leecl. Killed in this rsiaririei-, the seal piip <-c, rs;airily sulf'ers nc!
more sti;ui ari anin!al isi;s»laugliler laouse, ai!<1 pn>E!'ibl! far less, »i!«<
pri !r»tress is absent. I fc!wever, lo mani' pe<!pie c.liibl!ing per se is iiihai-
rnane, asrd there ha» he< n march public pn!te»i;ai. tire clcibhisig c>f I!abi
seal»  i'ather as tliougli it would be ii!ore ae 'eptable to shoot <!l lei' c>i!es'.!,

Fre<E«es!r <.Iaini» h.ive been n!;ide th;it pups are skinneci while thew'
;are still con»cic>aa» <>r;it least alive. Klsii» is is certaint> f>o»»il>Ic <liat these
are soar!e p»yc:Iic>tic s,>dists anio!!g tlie»ealers  as then. an' ii!;ill w;ilks ol
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life!, I belie«c that this s<!rt of' thiiig cic!ne deliherateh. if ir «!c <»rs;>t;ill. is
iar!ishirigly >"a>'<.. Fee>i il' the s<.at< rs ~«ere < o>npfetel! <r»<",>ri»g c!i the si>I-
fcrrrlg of thc pi>ps  r«'frrcfr thcv al'c»o !, tile< til lst <lc<>l '4'itl! I<t>'pe >lu>11-
hers of pi>I!s cfaifv, and so their «im is to ki/I as <Ii>i< klx;md;>s ef >cientfi
'is possibf<. Ariything else ««<«st<.i ~alt»>bfe tiu>c.. 'I'o;itreiiipr t<! skit> a
str ugglir>g piip c!n the ice ><out l < crt,rit>fr put thc s<,il< >;it risk ol c.uttiiig
tiimselt wi h the skinning kriif<.

Altei killiiig< .«»cl bleeding, itic pi>ps and;idults;ir< 1!cire<I;in l the
skins I>> ouglit. bi c k to the ship, v li  i c thei i»e stoic<I iii < tiillcd bririe oi
trc',it d i<ith a>'!tioxi<lant before heir>g t;ikon tc! the p>'c!«cssi»g pl;int it
rh<  .I>cl of the se;is<!n f<!r dc blilbbeii>>g;>r>cl  I>essing. I he l,iri<ls>r>�1
1»iikc so>r!<. 1!sc ol tl!c II>  '>t< piit'trot>la> I! tl>c fl>pic>'s bi> t ll> g<'n >!"il
I;irg  I!;>rr of rhe porer>ti;>I prorlii<.t ol  he hi»it is <«;>stc.d.

Ir> 19:~f!;>nd 19:! I, ««lic ii  .,'ar>adi iii fislicrs s< i< ntists n>ade  h i! first

;>1 tc>» I!t s i  !;issess tile s r >I st< !cks, pi! p pl o in :I i<! > i '4'as est>>i>'<it .'d <lt
tiI5, t J�, 'I his fig>>re feel t<> con<er.n, since tti< «;>r li in I!I:! I had hc 'ii
4:vfi,f! I ! s<s>fs, leavir>g <!ntw;«sr»i«II pote»ti'il cs<,>1!  r>ic'nt /Fisher, I.r.'>'~;
I.,rx>g»c, I!17'.!; Serge;»it, I!�'Sl	. Despite  «,» i»iigs, hii»t>»g< elf<!it ir>-
t nsifiecl, Ir> I'H6' helicopters .i»ci light air eral I e'er  i»trociiicerl to Ier>'«
s ..alc> s iri><f skiiis betxveen the sh<!re;«n I the ic:e;  his ! ,>s;><i<litic>naf t» the
curlier pr;ic ti<ce of' usirig spot>< r;tire> aft f' or loc,>ti»g thc x«'helpir>g
f!'it< hes.

In 19 >t!  'or>trol of the se;«lirig w, s pla<'ed in tlie h,ii><ls of tlie Iiite!'-
i>ational  :or»mission on Nortlrvrcst Aria»ti<' F>shcri .'s  I ;NAI'!. 'I'Ii< fol-
lowing year the. S< a ls Assessrr>ent ~«orking gn»ip r epn> to<i t ti;it the li;irp
seal stock;it tl>c I'><!nt had sust.iii>ccl 'i c>iar.ke<t clecliiie iri ilic pre«ioi>s
fifteen ye;>rs, though this c'oiil<l not bc  furr» rifi 'cl;i<ciir;iteli, lii Ict '>1! >.Ii<'
diir ition of' the hii»t «~;>s shortened, killir>g ot';«Ii>its in the i«l>elpir>g
pat< hcs ir;is proliibitecl, 'ir><l it was agr eccl t<! usc pl;i<i< s l<>r sl!ottirig <!»I! .
In I �7tt  :;>n;>d;> close l thc  <r>lt to;iit'bor'irc hu>!ti>ig.

 !>r<!ta m;inagenieni w;>» intr<!dii erl in I<>71 iriih;i tot;>I;>Il«!>sable
c atc.li of 2.I.'>,I! � lor botli tl>c  ~>>II;>»d the Fr<>rit, clist i.ihui«I;is I  ! !, HIO
c;ich f' or thc  :;>n;>dians an<I thc Yc!r<«'cgi;rl>s arid I:!,t100 f'o! thc I;ui ls-
n!e». I!espir< the t;ict that th< I;iri<ls>ncn exceeded their' all<!c;>>ion. ihc
 Iuota 'Kits I>ot >' ."r<'hed  Lavigne, 1.17.I!, 1>c! h'ips >r>d>cat>rig th<' s< '»  it«
ol se;>Is.

Meanv<fzile. ih<  ; in;> lian I!epa>rn>< rit c!t th< l;nvironment set i>p a
spv i;il  otritnittee, th  :on»nit tee or> Seal! i r> f S .ali ig   ', !SS!, to re-
port o>a se;il stocks aii l their <<!r«se>'v;rtior>,  ,'OSS rc<o>in!i '» lcd in I'.172
rh;» rhe harp seal hunt hy the  :anadians and N<!r«r< gi;>r>s iii The north-
4'cst A>1<ii>t><: sholllcl bc ph<ised oil> hr I �4 iil>d folloh .'<I br a srx-ve' »
rnoriitoriur» c!n sealing. 'I hcs<. rc <!n»m  nd;>rions i«ei < >iot t.;il'cri up. bur
ir> I�72 the 'I'A . 'w;>s recit>ced to 15tt,t!tl t  ;> lc >el svhi< h >ras mair>tai>iecl
uiitil 197 >h ir!>cl co>r>rnercial se,ilirig ir! tl!c  'ulf >«as ba»r>ed;>Itogeti> .>'.
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I3y ibis time several bodies werc w<>r I ir>g oli popiilati<!ri;i!so!sr»ci!ls
of tlic sci>ls, «nd iil 1975 their results ivcic pres r>ted to tlic I .:NAI<
meeti»g. No;>gr cement could be re;>ched;is t<»shalt constitiited th» hest
estir»atc <!f f!uf! I	'o fuctior> that vear,:!< r»<!<lcl I!! Berijan!iiisen «r«1
gritsfarl I  I':�.'>! suggested that popul;itior!;»i<i sust;iiiiabl» vicld h<«i
been gr< atl! uri<lerestimated and thar the 'I At: «!t>ld satelv be in re;ised
to '> ! !, ! ! !.  !rh  r r<'fx!rts estirnatecl the 'I'A : 1<! l!c iri the range of ir<»»
90, H� t  127,000 � .NAF, 197G!. I.ver>tu,illy; qu< ta I'or I'.�C ".>s scr at
127, �0, but lhe catch thatyear lv;is I l !, ! ! !, the overf iff  ;l»scd n>;linly
bv th» I;indsn!eri exceecling thei! 'ill« 'li>orl.

1'lie disagreen>ent co»ti»ilc<1 t<! prevail;it thc I ,N.XF»!ccti»g in
I q7 !. A n!odel b;ised <>n  »hurt;iri;ilvsis and c<>mpiitcr sir»»1<»ion of dar;1
frorl> I!!.! I onwal ds lrl il  «t '<l,l st»< I  that lv«s sl<!vvf  I »< 1 "isl»g 'inci h'l l
beer> Cloing so siri<C I!�2. Pup prOduCti<»i wiis csuiiiate l;>t ir<>ili
510,0 ! ! t<! 34 !, ! ! ! it»<1 siistaitlable yield;ir 19 !, ! !t! ~ '>'>. ! ! !, ass»»ling
;i Iiarvesti»g I!;ilt .ni <!f' 80 per< ent pops «»<I 20 I! .i< crit old '1 ar!ill>'<ls
 Lett.;ind 13cr>ja>r>i». ii, 1977!. This;is. essn!ciit;>g>ccd bt'o;idly 1 ith r> <!
others  Wint rs, I'.�! ; Henjaminsen;ind Rritslan<f. 1<��! hiit dif't'<.r <l
widely fr »r>,i ri«!<411!r <!duce<i bv the I.r!iv i sit  oi  'uefph   ;;>Irsti< I  cl
af., 107 i!, wlii<lt iridicatcd substanti;illv t<>iver sust;iitiable viclds of' bc-
 ween I I:3. ! ! !;>n<f I 'I !, ! ! !, a dif feren «",i i!cd by iising high< r li;liiir ll
mort ilitv r it os,lr«l .1 <lii'f'ere>>t starti»g  ah!  f' or tile I! isis <!I 1 li< f!of!ul 1-
1 1 o rl P 1 O I C  ' l 1 o>1.

I» I'.�7 lhc <lu<!ta was increased t ! I� !, ! ! !, an i in I!�!!;>hest  xii-
i>late  ! f plif! f!> o lu .l >oil ol, 3'!$,0 ! ! w a'< ligl <.'c<l Kith est>i!!ill 'H o'I s«stillrl-
;>blc yicl<l ar«l replacement yield <>f 237,000 and �.!,-I ! ! > < speci.i>eh
 NAI' y. I!�!!!, I' he st;>teel poli» <!f those responsif!l< f<»- s ltiilg rhe
qii<>t,l is to set 1'A :s at le efs wlii< li l>ill allow !Io>v r «ovc> v lo;1 t;irget
p<!pul,ltiort of at'out!d 1. i r!lilli<!il sc.>I!. '1'he T.hi: is cxf!fi<:itlv iritended 1<!
rcl!resent not <l maximt>r» s«st<>it>able vield  II< ><  r. I!� <! b«t r >ther;>
sr>st;iiriable vield at «4.<� s«I!star>tialfy hei<!v! tl>c 1»;>xir» t»», It <s,'!s-
s>rr>tcd bv quota setters rli;it tlic ii<>i th! est .Xtf;t»ri< Ii;lr p seal pop»l;i>i<»i
i»  ontinr>ing t<! in< n;ts ;>fter  Ieclining to»1>ir!irr«!m level of';ib<»il <>ii .
rr»lhon arl»n«ls»! I q7'>, 1!ul iis L;ivlgiie �.� !! f!oil>ted oiit, lh>s ir!surup-
tioil rv>s b lsc<l orily ori iildite t eviclen c <!f' 1!<!pulati<»i;il!iiri<l;lii< c,,iild
the con  litchi<»> <»v<iits empiric >I corrolx!r;iiio».

Beddingt<!rl «l! l 4'illian>s   I!�9! cxa»iiried thc f!i'cviously used
n«!deling rccfiiiiqucs, rvhich;>lf f !lh!wccl the s;inic gciielal seqlicn <,
tholigh they differed in det irl, and conclucled lb.it t ti< v tended to «» icr-
< stinl«t  r!a ural rr>ortality rates atid the <legtec <!f  lcclinc of thc p<!f!ula-
tion, These .iuthors designed,i icchnique--tlic r»iriimum  hi-s lu;>red
ineth<! i which they claim is free of biases, 'I fi< ir nieth<!d deI!< r«is on
using itic detailed catch-at-age data directlv t<! fornta cul»ulativc chi-
squ;irc f'<>r c;itch observed an<I c;itch expected ac<or ling to;i sf!ecifiecl
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populatio» n!<>del. Ma»ipula !ng the para!»«ters ol the n!<>del varies the
«xpected catch; the tno<lel is then made th«basis of a» algoritlun to
search for the minimum < hi-s<lt!<ared at«<i;<ss<!ciatecl par one er values
correspo»ding to the best f!t Onc: e the values have be<» <letermined,
estimates of annual pup p! <>du« ion, etc., ca» be made.

Using th«ir new mod«l, Redding on;!nd Willianls f'<!»»d that a<fult
l»ortality wa» l.!.7> pe<<'«!t, a much higher value lh;<r! m<!st previous
estimates, which clt!stercd ar<!und 10 � 11 pc <.etlt. 'I'he high«r- »lot t;llity
indicatecl that the clecline in lx>th adult pol»llati<!n sire an<1 p»p produc-
tio» had beer> greater tha<! hitherto though .  :learlv. the Be<fdington-
Willia<us model needs to be car«fully consicl«r«<l by those l expo»sible for
setting harp seal <ill<>tas it serio!ls h;lrnl is nol t<> h» d<!ne to th«p<>pula-
 lo »,

11owever, it is not only th«size and n!or alits ol the stock that are
imp<!rtant in making»seful pre<li<  ions of the beh;<vi<!r <	  he herd. The
con<'el!t of sustainable yields ass»»!«s a surplus of r«< ! uitnlent over nl<>r-
t;llity,;l»d this >vill indeed be tl!«case for most p<>l!»lotions il' l.h««»vi-
r<!nment is st!i al>le, A single-spe<i<.s nM!del i»us ;lssume stability  ;u!d
ade<luacv! ol the el!vi!<!nnlent, v< t a highh signifi< ar!< variable in  h< en-
vin>nme»t ol  hc harp seat is the.lvailablc food supply. Beddingto» an<1
Willi !rr!s  I!17'9! have <lrawn attenli<!rl n> the import»»c«ot critical p«ri-
<kls of f<>od abu»da»<-« to preg»a»<3< r;!tes a~«l a tai»l<!e»  o  sexual r»;<-
turit y, l!o h vit;ll fact<» s i» c;llculating f'ul ur« l'<'crLlitnl«»t.

Wi t! as eurs phag<»!s an animal;l»  h< h;lrp seal, it is 5<;l < ely possi-
ble to co»sider the st,lt.us of each pote»tial f<!<!<f species s«paratelv, How-
ever, it i» <.I<..;lr.  ha  fish«ry pressut'c i» th«»<>!'thwcst Atl.u!ti< has in-
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<.rease<f iri recerit year's, Be<fdirrglorr arid 4'! illiarns trave coll»ctcd data
relating to r.v o commercial species, the shrinip  'an< <r r<< bore« ii and
capelin, Ma l<>fu< r>i  osr<s, both of' which figure iri rhe diet of harp»eats
 and niany <>ther higher pr»<lators! arid bott> <>f wlrich h,iv» suffered
greatly increased fishing m<>rtality in the past <scca<le  Figure .'3.5!. I'he
capelin hshery increased f'rom aboiit b,00 !  uris in 197 I to around
360,000 r<>ns in 1975 arr<l f976, before d»ctiriirig to less thari 100,000
tons in 1978, with a predominance of immature fish in the <;it< h  Fish-
eries an<1 F.nvironment  :ana<f;r, I ',�8!. Nursing f'<.niale harp seal»»xarii-
ined in 1978 were founcl to trave 1<>wer' eilel'gy stores  hair a sirriilar»'irll-
ple ot>tairred in 1976 �nne» ct al., 1978!. This may be <>nlv;i < oinci<tence;
clearly harp seals can fin<1 <>ther food resour<.es E>esides c«p»liri, E>ui the
general picture remains of iricr easirrg hurrian predation or> t tie f'ood base
of'harp seal stocks, It is a subje<-t I shall return to Eater.

I!e»pi e ttre uncertainties both in population inodeling and in the
general » ability of the ec<>»!stern ol'whicti thc har p seal torrrrs a p;irt, thc
current �980! quot;r for harp seals in thc northivest Atlaritic is set at
18 !,0 �, including an allowance <>f' I !, ! ! ! 1'or C'reer>tan<1. 'I'tie sealing
season is fixed at from March 10 to April 24. In 1979 tti<'. catch w,i»
li8,319 harp seals. I'he value adde<f t<> the <:anadian c<ononry in that
year E>y the seal hiinr was estimated at $9.5 million.

The Northern Fur Seal

Afrite liar p sealing was E>eirig establisEied in r.he northwest. Atlantic,
the oth»r of the world's two famous sealing in<lustries wa» «boirt tn be
establi»tiecl in the North Pacific. 'I'he nor<i>err> fur»<sil,  «r  <» >i»<L> r<r-
si><r<<, was fitst kirow ri to science ir> 1712, when C'cur g Kilt!elm St»El»r
described it trorn B»ring Island in the  ;omrT>and»r l»lands groirp. Al-
th<>irgh Steller f<>iuid the seal wa» «lreadv an '<rti< l» of' comit><n» iri
Karrrctratk r, tl>» cliief resource of th» Russian f ur rr ul»i's <i as the ski>is of'
th< sea otter, F>r ry< r<r  r< ns. As thc»ea otters b«;<me scarcer <>wir>g to
heavy exploitation, the hunter» begari to search f<>r iti< breediiig l>E;i<e <>f'
thc I:ur seals wtiicli tlrey regularly observed oii tticir migr:iti<»i paths in
the spring in<1 autumn. In 1786 St.  george 1»E;irid ivas rli»< ov»red, and
iri the f<>lto>ving year the other niaiii isla<i<1 of' the Pribilof' gn>up, St.
Paul, iva» discovered, The I'ribilofs and, to a lesser cl»gr»», the C:om-
niand< r Islands ivere th» priricipa! bree<ting ground~ <>f  he riorthern
fur seal.

I lie riorthern fur»cal ranges thc <ool ivaters <>f rhc Norttr P «ific.
Be»i<tes the breeding groups on th» Vribilof's «nd tti<  :omnran<f<r Is-
land», there i» a thir<l gn>up at R<>t>E>c i> Isla»d in tti» Se'i of Oktr<>t»k. A
r»ucli snialler }><>pulatiori, ivhosc rcappearan< e dates tron> th» I!40s, is
found <>n the central Krrril 1»l;in<1», and a veri »malt <olor» ti;is beer> e»-
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rablishe f sir> e 1968 on San Miguel lslarid off C,«fifor»ia tl'igure 3.6,
I'able 3.2!. After bieeding in the sunirncr the seals le;iv» the isl'inds in
 !ctober an<1 November and migrate so« h  except for th» 8,>n 51iguef
1!c!pulatio»!. '1'he Rc!bben fsland seals winter iti the 8 'a of Jap  i>; I.hose
from th»  :orr>n>irr>dct' Islands r»ove <l<>wri I.he coast of Jap;iri: the Vribi-
lof Islanrls stock rnigra e down the North American c<»ist, t! r f!c!th sides
of the Pa ific. the southern linrit of n> gratin i is about .'32'X. 11>e!<tl>  lier'
seals, Ih» fcriiales ar>d younger males, r»i kc the longest n>igr. riori, with
rhe ad ilt males probably staying in the vi iriitx of the hr»»<lirig islands
through<!iit the year  Lander ancl Kajir>ru>'a, 1!�ti'l.

'I he earl> historx. of sealing at the Prihil<if Islands is imperf« fx
known. Perhaps 2,5 million seals were kill»<l ir> the period 178ti � 18ti7
 Srr»s, 1906!, >>ii l tire killirig   t fii'st xv is quite >rldlscl >>Innate, with riv'>1
c<»icerns vx ing f<>r the gr ea est possibl» <;i <-hes. 'I'he manx»;irly sealing
firms were <c>risoliclarecl into the Russiari-American  : on�!arrx iri 1805
arid soir!»  oritrc>1 es ablishecl, iriclu<li»g a closed s»;isori i» l806 an i
1807, 11»wc:ver, ir was not iintil 188� tli«t the Russi;in ov»rs<ets hr>ally
r cognire f Ih< dar>ge! s of'over-expfc!ir > i !r>. From IH'45 rc> 1 Hti7  he kill-
illg of fe r>al»» was fo 'bidder> ar>d Ihe killirig of n>ale s .ils <»i l;ind re-
srric ed. I h»s» me«sures allox<ecf Ih» herd to recover,;in l by the tin>e
the f.rnite f 8  >res purchased Alaska iri 18ti7 the pol»ilaric»i riumbered
~2 � 2.5»iillic!ii, witliiri the rai>ge of If> »r ob;rble pr»-cxf>fc!iri tior> popul«-
tion. «nd w;>s sus aining an «nnii;il killof' several  ho >silo<1  >>ales t f.ai>-
<fer and Kaji r>ura, 1 >7 i!.

Altlic>ugh i . was tlie ir>tet  ioii <>f' tli» L'.S, gox»iri »<»r to  nai»tain
the poli»i»s of' the Riissi«ns  ind»r which the seal h nl h!id i>re>'er>seri,
sealing iri the firs . vears of' the American admi >isrraiiori xv,is exceedingly
1>eaxx, perl>«ps I'eacliir>g 82!I,000 ir> fH >H; i> f 18 i0  Osgc!od»i;>1.,
1!11!!!. ln 18ti9 th» Pribilofs  vere cleclared;i  f!»ci«l reservation f' or f ii
seals, and the '1'reasiiry x»i<1 tlie sealing righrs  o the Alaska  :<»r> »»i i;il
C.orl>p' nv, Tll»  'o>1> f!ally 1>ad � pax' l> !'c,' it«1 '>rid I.;ix on»'i . h ski>i t.;� »n,
Se; ling xx;is;ill<!w»cl only in June, Jiily. 8 .1!tei»her, and  ! Ic!f!<.>, iir!d the
killing of' f»riiales ar><l seals voiir>g»r r i>a i oi>e year. was furl!i lcleii. A total
quota of 10 !,0�0 xv«s set, ar>d  aic lies r;ii>ged f roni 71,881  o!I'3. 408 h»-
rx<eer> 1871 'ir!d 188.1  Roppel 'i>> f f!! xex. 10hik

lvfc!s  of those in   harg» of' Itic Vr ibilof se;ilii>g c	!era i !r>s evi l ! >II>
believed Ilia . a kill of' 100,000 n>ales each y»;«xv;>s sustain;ibl<, tfi»ugh
the $!asis for  his r ',>sc! rii>g is not cle;ir. 1'.lliotr t] HHQ! luicl esrirri;i »cl the
r ! al 1>er'd si a» a  «holi  If i'ee I!>ill>on !calx, l!ill  i>is esl ill>;it ' wa!i b;>seel oil
 lie calculat io» <>f tire�.ir e;i occupied bx If> ' 1 ookc 'ies,'>1> f  h<'; ssun>prie	>
that ea 'h s<;il r»<liiired ai> ave> age of' " s fir«re  eet. 1 his;iss»rnption xxas,
}iowever', fa ill x', sl� :e  t w; s sf>ox»1> l� 1917 ih.it the s».ils i »quir ecl sc!r>le-
 liirig like .I» «verage of' 6 squ«re feei ea h  tii r>n;>. 1! I18, i» Roppel and
D; xex. Lqti;>k II!iis <  ilting Fill» Is pol!iil >lie	> es l>1>«lc' bx  xxc!- hll'cfs, Io
;  tittle ox < r <»ie ii>illic!n se ils.
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The expiratioi> of' >lie Al>>ska  ;on>r»ercial Corupar>y's lease in 1889
and the granting of a new lease to the North An!cri .>  I.',ommercial  :orn-
panv gave an opportunity for more stringer>  conditions, 'I he quot i w is
reduced fr on> year to year, varyir>g iron> a higli of 60.000 lo a low  !f
7,5 ! !, th<nigh mostly in the range of 15,000 � 30,0 �. I lowever, the kill
on land was now a less signific int drain on r h» resoiir< es o ' the herd th in
the kill of seals at. sea. Sli<>r»-basecl sealing <!p»raiioi>s from 1890 to 1909
ano»»ted for about .'W6,0 ! ! seals �0 per< rrt of the pern>itted tot.il
quotas!, while in >.hc same periocl pelagic sealing t<!<>k at least 6.! !,875
seals  Riley, 1961!, witli aii unknown riunib»r kill»d arid lost.

P .lagic sealing had I>cgun aboiit 1886 and bl<!sso»ie<f; by 1 H89 n>ar>y
spe< ially eqiiipped vessels wei e employe«1. Noi c!t>ly w»s the pelagi< kill
complet»ly uncontrolled, it als<> m<>st affected the seals di» li»i<l  ould
least easily spare, the lactating f'cr>rirf s, thus directly af'f'e .tirig stock size,
'I'lie  'r>it»<f States seizecl a nun>ber of sealing vessels in ihe e> stern Ser-
i»g Sea iri tli» late 1880s, and a controversy»r>su»c] witl>  ,'r»at 8>itaii>
 representing  :;rn;>da, the flag state of' rrian> of the vessels cor>cell> '.<l!.
'I liis c<!r>rrov<'.rsy was resolved whet> .i tre,>ty was conclude l in 1892 by
th» I'>iris I'ril!ui!al of Arbitratiori, wliich bain>ed sealirig > itliiii  i0 triiles
of ttic I'rihilofs;>nd forbade pcfagi<. s»;>ling from Ma> I to Jul> 31. These
r»stricti<>ris were inel I'ective since they «overed neither the wliole >rca of'
<!peratiori i«!r the >vhole seas >ii. 'I'li» appe; ra ice of Japaii as a niajoi
p»liiglc scillnlg nuit>o>1 cx, cc>'b,llc l tfl ' sit>>nitro>1.

I'< Ii>gi  sealing continue t ur!ril it expirecl I'or wi>nt. i!f rr>at»rial, Bv
1911 � 12 th» lierd had bee» redu«»<l to its lowest level, about. 80 !, ! ! !
seals  Lanclcr;in<  Kajin>»ra, 197 i!. At rhis point the gover»ni»rit» <>f
 ,'re>t Britair>  r»presenting  :aiiada!, Japari, Russi;>, aiict the Ur it» f
States. tneetir>g;it. tl>e North P;>cilic Fur Seal  ;or>v»r>tiorr of' l 911, agre»d
to prohibit pelagic scaling  exc ept by aborigiri.il pcopl< s»sing prin>itive
equipment!. 'I'liey,ilso <levised a I'ormula of' corrip<, i>s; tion for relin-
quishing peL>gic op»i.iti<!ns. Under this formula Japari,i>«l  :;>r>ada were
eii< h to receive 15 per«crit of the sealskins taken ori >lie R»ssi;in-owned
 '.<>r»rr>air<le>. Islands ariel I ! p»r ent ot those taken or> the Arri»ri 'an Pri-
t>il !f' Islaii<f», while Car>ada, Russia a» l th» United States eiicli r»c»iv»d
I ! pei Crit <>f the skins taken on Rol>hen Island  which was theri J;ip;>-
nese-ow»c<l!  Figure 3.7!.

Ur>der �>e Yortli I'acific I'ui S»,il  ",or>v ntivn tli» P>'ibilof 1>etd liad

a ch;in e to recover. Killing of sciils  »x «pt r<> l!rovi<fc to<id for  lie Prihi-
lol' Al »rs! i as b nned f><!rii Ic	3 io I!	7. Anniial <l «!r;is ot' ,'45, ! !t!
wcr» s< t fr<»>i 1918 to I.
0 ar>cl 30,000 >lie>'»aft»! ii>iiil I!! !,' , wh»ri it
wi>s s< t >ir Zi.H ! !..'>in< e  '.!d0 formal male q iotas hi i« riot 1>  '>l s<.'t. tli<
kill l>cing liriiit«l l!v rhe availabilitv ol seals ol,> specified size  <!r,ig ! iri
tlie permitted s»;rlir>g season.

Kills rx!se stea<lity frorr> I'I'U to the 1!� !s, when a popiilatlorl ph-



t« iu was reached. In I!>4 ! ! <I3a11 a»llc>«» 'e I tl 'i !»I<.'lit!oil tu 'it!!ug'ile
tli« I' t r Seal  ' onvetttiun on the gtouiul» that rli« ii!< i«.i»«1»ui»b«i uf
sc,ils !vere damaging he! fisheries. P irtly t<i;!lip ',isc J;tl!;«! a» I I>;irily  o
pr«veiit funher inc ease oi' the n«n>t!er c>f i lie ht!lt»,  tie Ii;»  < it !v!!» ici-
er«.i»«d iii 19'Il. Tlie war-tin!e «vac t,'ttiut! ol tl! ' I ril!ilufi pi  v«iite�;i.
nc>riiial hariest in I!�'>, b«t this wi!s n!ade iip in I!>t.'k !>he!i 11 i. 1 �
mak» !vere I'illecl  iogethet' with 7!>7 I'e!»ates!, the I;irg< ii < c>!iii ull«I t!ckc.
uf i«al» i«c<»ded.

'Scientific research at the P!ihitc!ts inteniih< d frut» tti< I'.! l !i r>ti,

'I'agging sct!«t»es, t!t!ot<!grapt>ic siirveys, ai!<l <>tt!er i i<",i!< I! t>i<>vi<1« l
dt!t,! uf' a  Iuitlity iiut before availatite. Thc t» tt«xl <I<  «lop« I bv l<ictut'
Schcff'er  I!!:�! to determine the ig  <if'sc'ili;i < iir;itcly iron! a stubbly ot
in r«n!ei!tal layers iii the cernentiim uf <tie < aiiir!« ic < ili,illuwe<l a great
st< p f'uriiarcl i» the scie!itific niaii,igc»ic»t <>f tlic. fui i«;il lt«t I, Pet;igi<.
;i»<l onshore cotlectio» c! t' f'em;iles  n; t>I   l <I;it;i tn t>e assen!hie I on;!ge;!t
sex ll;il i»at �!'it V, p regna lie V r;it«i, O'I  '., v  Ill I ',ige-» 1>e 'i I ic» li i'v I vdl !",1 I <:»
w«t«successfullv cate»lated k» t ti« fii it tiiii«. hi«et! uf  .his i csc;ii cti iv.ii
<tuiie by the ltnited St'itei in  ult;it!ur;itioti with the other men!heri <it' th 
Xu!'th P<i .'IIK' I' lir Sedt   u!'!licit»»l >il   a»ada, fata», <<i!<I ill<' I S >R
wliu loget tie!' wit tl t tie U tilt<.' I St;!le i ll' l l i!cgutiated,'  llew' I »tc!'I ii!  .»!l-
vcnti<!» c>n  :<!n» rv;ttiu» <!fFiir S ",ili of  lie Not th I'ac I!r  > e;in in I'.>~7

 ,tn!e»<fc I t>v Prc>toe c>l iii I H>'>!,   hc!se c!bjec t w;i» t<>;!< t!i v< tl!c. i!!; xi-
i	«i!l »ii»tali!'lbl«pl u liictivit! uf >he f'ut seals of t h« ' < u! t ti I'.i  ific iu,i» tu
pro>i<I  the. grc i est hat'vest year alter year., with diic rcgirci  <> the p o-
dll tivit! uf <> llc i' 111 iriile Ii iiig resu lrces, [ I!«r«t>u! ti <>f tt!« ,un»»i»-
»iuii'.i r »«.ii cli«i  f'! u!n f902!;tre classics <>tbi<ilugi<;il i»vc»tig;itiuii.

 >ne of the earlier tinciingi w;is th;it yc;ir-<l<isi s!<rvh at <>I tt!e seiti
w;ii tiiglilv variable, and the varial>ilitv !vai i «>g»ir«<t d» !< t!v-procliic.t <>I
;i p«;ik pop«1;ition  Ruppel;ind f>;trey, I<> >.!!. I'liii Ii«ding suggest«<t
th;it a recltiction in the si~e  >f'!hc her<i v< »ihl reiiilt in incre;ised siirviv;il

uf the voung so that lot<11 1!iuclci<tlvltv <'»ill l be niaiiit;!i i«<i >vitt!
s!i!;ilier bt'ceding stuck,;1  unccpt » it>}!ul'1«� tis firidi»gs ii! ni;ii!> utlici
i»111»at pop« ta ions. Plan» iv 'I c t»<i lc t<! reduce the n»mher. <if t!r !   Ii»g
f 'I!!ales  tllc!se age<I -'I <ill l »I<I '!'! bv;ib<> it. oil«-thll I, I I  >1	 I. 1	111!ull lu
800.000, Thc r«d» tii!ri vv,i» «xpected tu st;!t!ilia« p«t! p! u lu tiul! 'i 
.>I! >, ! ! !,;! niirt!t> r whi<'ti shot!tet have vielded;«>»«; Itv a iiiipliis ot
 �, ! ! ! !i! itc. » '»icl .'1 !,000 f'ei!i,ile»  Ruptiel,!c!<I I!a! «! . I > !.>!. Lai g«kitli
of fc»ial«» w«ie instituted in I0;> !;t»d  :uiitiriii«<l uiitil I'.! iH, cliiri»g
whi< li titne.'>" l. !t! ! females were kilt«<i,

 ;riti ',!I «xa!»i»at io» bv C:hap»! a» �.! i<t, 1 �0! ut t ti« t!upi�'itin!i ci-
tiiii;iti<>ii» itiuwed  liat. the i»;!xi!!iiii»»«»titit!, tile vietcl v; I»c» ! crc;ibu it
.'!>. > > ! !t!'<ttes ai!d at least I !, ! ! > f<'nial i<, pi'odllced tron! ! 1>iil> < iut! uf
.3 > >,000 }3«p». Ho!vev«I, <l«it>It« I i! .' cdr«wtltch hdd gc!il ' it!to d«v<.'lup-
itig this strategy and at>alyzing t tic dati , t lie pop«t;itin» f iil  cl to yi<1<I the



omn0ander
slands CANADA

RUSSIA

15

Pribilof
Islands

14>'r
15

0'

bben
Istand

JAPAN

f'tyttt c.'t. 1 . L>istt if!tttiOI> of »r01tltCrt> f»1 Sett! h;Irt cs15 tt»<fct thc fr!t Ittttf;I rfttttctt
»l> I!t Iftr .'5't	 tl> Vrr, IfI< I	11,'>ctrl   'r	114-Itt i»1> r>l lrf l l,

r 0,000

00,000

50,000

40,000

30,000

20,000

1st 40 34' e '04! 50 ' ~ 51 55 105!t 6'! Ir� 16 1060 " lsc-;! 10�-'1

l!if;IIII .'4.>4..%> <'11>gc Sc I> h kill r!t I>1 tlr' I>r» t ftr> tt f I» Sc Ilr otr tl>r l'I it>ilr>l lA-
l Ir> ls. 1.43 ! � /9  hs c-4 I:sl rtt CI >6!CS!

friqtttc .'4!4 l 1;ttc>»s rrl
»r!t 1lK I 11 I II I ir,tfs r!tt
shr>rc.  I'hr>tr» X,ttrr>»;Il

!,II tr >I' I' lshr'I ir's .ir'I '92 I  I'.
I'I thtlr!f i skr>tris l'I r>g»5tt»»>

US~A



5<'<>I  <»>d .�<<>r

cxpe«ted lrarvests, Fr osn aver;iges of ovcr,'�,000 nial» s»;>Is pcr y»ai t'<>r
the per.ic>d I!
1 �  !:>, the catch tell gr"ldllally lo ye sr'Iv '! ver"sges of abo it
25,000 is!ales iis I!?7 ! � 7!?  Figure '.4.8!. 'I'Isis w;ss in .ei pret.ed bv Laisder
arid K;sjirr!ssr;s  lc� >! as;i lessened sui vhal to hariestable agc siss«e tire
>>timbers <! f' ps>ps horn in I,
.? �;3:-  ancl in I!? '>2 � 0 '> w  re c   rv siinilar.

IIoiveves, it is not. easy to snake direct. «!srsparisorss. siric.e  lie.re liavc
been m rjor «h inges in lsarvesting effort betweers ttrc t>«! pcs iods uii<lcr
 c!mp;iris<!n. 'I'he design;stion of'St.  .ec!rge Islancl in I'.?7:0:>s a resear«h
sarsctu;is y wliere no cousnses'c.i,il sealissg  ! oui<I take place reclu«ed tire
sto«ks;sv;sif;>hi< to  he se;tiers,   hile changes in seasois length, length ol
the working week f'<!r the harr est < rc ws,;ind length liiriits <!I I> irvest;>hie
a<stir!» ls 1!>iv .' r�1  .'or!lt!l ire<1 t >   c!i> I pl!  rite tile pl< I cll <,'   I'.rigel <.'I >il.. I!!8 !!.
 'ie<!rg . II;irrv  pcrs<!is;sl «!mmiini ",stion! c onc lii I»<I th;rr;shc!sct 18:>
male» werc h irvcstc<l pc r I, !t! ! piips hc>rn in I'.?2 > �:47, i»<I 18 ! in;iles
ha!'v 'st»<1 p  i' 1,000 pi ps l!oi ri isi I!!I>;! � 7;!, iii li :,itiiig;i !  r s sligl!t iil-
< re;isc  if';cnv! iri n;st>sr;il !r>c!rt; fit>. York;s>sd I I;irtl»v  I!!8 !! sli<!wc� th;ir
ahc!iit two-thi> fs <>f rfi  <'lec lirie in estiniatcd piip pr<>d»< ti<>ii «!i>ld hc
at>i ibutc l t. I .. f i .pr Iuc tive. Ic, !sale. fr r i th .. t .k,.
 liicri«c ot' t hc f' .rn,ilc liar > est. I'hcsc ir! :lu lc l fcrr!;iles r crsso  �  lir  .    Iv,
those that woul<l Issve I!cere I><sr is;its<I srcr ii   I to >el>n> I<i<» if the h;ir-
vesl 1>ad riot tsskcrl pfa«E', asl� rise pr'og 'r!v  >I boLI! <lies ' gl'oups. I lsc
rcniaiiririg oisc-tliir<l <!f I lie cl«  liri  niight hc. <lice to s> st»iis itic bi ss is! thc
ex iris ctirig 1!ro<  cliir , I ti<>rigEi t irt ti< r n ~ ",cnh;crsd >c»; li s!s;ir ' rre  <lc <I
to test.  liis possibilitv.

I'he «Itsestiors is riot vet resolve<I, but it. is clear th.st the expe«te<l in-
< n;ise in pi'o lu«trvitv has not takers 1!l,ice an<i it is  erupting t ! asso 'iate
this with food;svaifability. It. 1>.rs beeri suggested that <liangc s iii  lie spe-
«ies «.!>r!pc!sition;in<I rerlci tioii in sto< k size of th  fiir- s ;il» f'<><!d,  ;i is  d
bv exteris>ve «»n>r!en>al hshing in the Bering Sei», irc resp<»isil!lc f<!r
tlie I;silun.. of th .' h .'i' I t<! irs 'r'e'ssc ils p>'o lu< llvity ll! tli .'  "xp ! t !d w iv,
per tl'll!s hcc i<is» of t h ' cxlr i <'xl! 'Hd!t rl« ' hv rl ll! sir!g f'err!ales of c rsei g!
ariel ti>i!e irs search of f'oo<l  A :MRR, I ?78!. However, as tras been
p >irr ed out bx Errgei  .t,�.  I!?80?, tlsis Is! pothesis of,s s edu«ed «;cs'r i ing
c;spacity has not beers prover!. and the hest evplanati<!n lor rfe«lin< s in
the popi>lation since I ?:>7 rensains the I'em;ile harvest irselI, «o iple<f
wrtls clsai!ges til tire >stale first'vest effos't. Siss«c I'.! >8, s»,s»;>gus!i isl p >li< !
at the Prihilof Isl;inds has been tc! in«re;ise the es<;ipeiri  nt ot? <»irig s<;sls
int<> the breeding sto«k.

Sealing;st the Pribilofs is gre;stir f:s<ilit; re<I 1>v tire h;ibtls of t.llc sc'lls
;ind the t<>pogr;sphy of Ihe isl;rnds. S<>me 8 ! 1>cn ctit of the herd is Ioi>nrl
on the s<»ithern ari leastern b»a  ti<. s <>I' St. P iul Isf'cr!d. 'I'lie h;r«heloi

males,  lie scgi»cnt <!f thc bc r<1 fn>rii wliicls  lsc h;rrvest is  «rrciitly
t;ikcn. h;«il <»it scp'irritely from the hree<ling seals, and it is;«or>>1!;ir;c-
ti   tv e.>sv rnatter' t !  li'ive gn!ups frorii the beac:hes ovc r t lic Ior  gi ass1
<c!urstrv to thc killirsg fields.
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The Ale»  inhabilarits of th<. isl;>nds  whose ariccstol s werc 1!r.ougl>t
over I'ronr Ihe Afetrtiar> lsl<iri<is hy rhe R«ssians! a!'e etnploycd in Ih .
sealing. %5>ork starts at ab !ui tliree  >' .Io< k in the rnor iiir>g, wtu>i a < rew
of frorr> 2 ! to 50 sealers pro  ee<l i» t 1 ucks to a h.iulirig grouii<l. 'I Iiev
work <;«itioiisly  >pwin I he w< n the seals and the !rater «»ril sever >1
tli<«isar>d;ire <:ut oH arid tl>< ii driv  the   hole group lo  lie killing
g> !ulr f. 'I lic seals must bc <frivcri sl»wlv,;is thev arc pi !ric to Iie;it ex-
h;iiis1iori in the humid atrnosphcre of'the Vribilofs.

AI  I> . killing grou>Mf ili< r!!aiii groiip ol seals is reste l;iri l sli!all
pods;ir< scf!;>r: teel, Seals outsi<lc tlic pern>itte l li»>its ar c all<!wcd I<>  's-
< ape', the rem;iinder. are killed hy «blow frolr> i hei>v~ h<ardivoo l pole <»
 -lub, f' !lloived by exsairguinatio>i. 'I'lie ski>i is slit OI>en doi n the hell 
Jri l CLI  <ii'ollll l I he 1 lead, tail, a>i<i fo> «Rif!per S, Iiii<I  he C<il< aSS  S tlicii
tiirr!ed ov 'r <>ri The grass to hlee i. 'I o 1< rn !v  the skin, one sealer pins
rhc d >!id >ieill to the grorilid <»er thc ri .  k ~itli a tool i esemblirig a laigc
I'ork, while other se;ilers using toi>gs rip <>ff the skill,;t tech  i fuc tl>a .
;>voids kriif«iits in the pelt,

Skills <il e I 1 a>is poi'ted bv  l'll 'k I ! t l!c A ill;1ge f!i   >cess> �g pla lit., w I>el'e
 ticv 'u'c w;isli '� in cofcl se;l r! it 'i', dcblubbcrcd, I!! i»ed,,'»1 I packcel ill
s>11. '1'll  <"«r  >sses are groun I and fror n f<!r «se;is r;in< h-mink lood,
Filial pr !ccssi! >g <!I the skiris, whicli i» <>Ives I'iii rh<.i. w;ishiiig, dehairirig>,
tii»riirig, a»d <fyei»g, is done at tire f'oukc 1'ur  :orrip;»>v s pl;lnt;it. S ,
[. ! iis.

'f lie  hcssc l skiii  if the Vribilol fur serif is,i v!il»;iblc fiir, biit tire
ecorioinics of tlic seali»g <>pcration;>re Iio  sin>pl  cxpl;iiric<l iri tera»s of'
the prodt>ct prorfu  <I.  !v rhei><f;>nd;>ssoci;>ted ros s a 'e high.;«><I the
situatiori is  orr>plier ted by tli .. f'<« t tli;it  hei e is no other obli >us cr»I!I ! -
ment;iv;iil;ible for the AIcut iritiiibit;i»1» of rhc isl;>nds.

'I he inan;igement o ' he I'rihif<>f f>rr s<. >I her i in the pasr has rightly
b«e>!;ir>  !I!jc<'  <>I adri>itatiori bi ivil<llif  biologists.  :»Iirr 15er trani i»
I!
0 wl.otc: " !r!e  :;in give 1><> highcrpr;iise th;iii si»  rely 1<! hope that
p1;irinirig <iri<l <igreenient for the fu i» e ni<iy Iie;is I!  «if>  ent;inrl r;>tion<ll
,is i>>is I! .' '» I bc « Iii!iiiisttatiolr and  olisel'viitio» of' tl!c 11<'l I  litl iilg the
I;ist f'oi   ye; rs." B l.tr;«m's lzopes h;lie been ivcll f'ulfillc<l iii Itic thirtr
vcr>1'S Sill 'e hc N ! ot  ' I hose Woi dS.
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tlr« lri;>rill;>r!d co'is  iis well. 3, c!rr/cr jrcr<<ctc'ror! is col>I>I!cd  o a f'c <c si cs a   hc
 ' il il!agos; Ihoirgh it w<i» <ini «nit>eh more ahuri<l;«it rli;iii i< is now,
the ! c. is rici indi«a ii!r!  li!i  it ever h;id a wicler' dis rib<«i<!rr..'I, jr/rt/ij!j!rt
I>1! gc>'s  ii! as a fe'6 ll id>'vldudls ol!  lie.' I <id!i I'ei'>1<i�! id .'<'. >i'< lirpckigo,
r<<lonc of This grot>p.A. n trcfrcr/rc, The southern or Sir<i h Arr!«ric;m fiir seal,
h,<s d wi<l«r clisrribu iori, sire>< hing frc!m Peru a	!uriel  :;<I!c I l<irn iip tc!
s<>iir I>err> ICr;>7il, takirig iri Th« I';>lkl;>nd Ishiiids.

'I'he other lotir spe<i«s;ill h;ive wide dis rib<i>i<»is.,1. frit<i//rt<, the
larg«sr <ni l inos  dis iri  t rr! »if!er of' the gr !ul!, <i« iirs;is '! westerr!
populatiori o» the sou l> aiid soi> liwest coast. Ol' souili«ii! Af!'ic,>. A>!-
<!ther I!c>1!<il;> ion ol the san!e sl!c < i«» is f<!rind in Aiisti alia iii N  w Scni<h
Kales, '<r'i!»<id I as!lid!i>a, ll!  hc' 8'rss Strai s, dnd airing the coas  <>f Vi<'�
Tori.<. 'f'I>is subsl!c i«s has beer  dcs«rib«<i va> iousfi;>s:f. / <t!tc >i, A. t/<trie-
/rr rts, <arid,-f. Insmnt»nr<; it is 11<»i recogn r'ed as,1. />trit//rr< t/t!>rft'>'trs. I lie
!'eal A. /ui!lr r'r', t h«N«cc /eafaircf f' » seal, is f iuri<l in the s !i>ther'n p'll'« if
Sot  h Island, Xei< i«;<1»r I,;>rrd its associated off'sli<>r   isl;»iris. Oii 1<.f a<.-
 i!>arie Island; and frorrr 4!'est  rn Ai>strali<1 to Soulh Airstr;ili;i. where it
r»eets r1. /trrsi//tri <J<rnfr i u!.

Th« I C	1<ii i>rig lwo sp« 'ICS h'lve  'Oil!pl«>1>cr>tarl' <list> it»itio»S
a!»rind o ca»i« islan ls in cliff< ring < lima i« rc!nes. 3, /rr>/trcct/rs, tlic Ain-
s er  ldr!l Isl!ll!d I'ur seal, is f'<iu»cl ar f.<c!ugh Island iri  .tie S<iurli A<I;ii!ri«,
the Priir .'e Ed var' I 1sli>flds, <i!id thc C>'oze  Isl'rllds iii illc 1!ldidrl 0 'cal!,
with an o«.'isional extension ro Macq rarie lsl;<riel. where, as noteil, it
r>ra>' li'<ve bc«<i the incligc.ricnrs fiir se;<l. A. t<cr s//n, r lr<. !!ntdr«ti« 'ur' se,<l,
is found iri grc >test aburiddii<c at South C.'eor gi.i, wii li i!t tier' popul;i!i<»is
at The S<!iith She�<an Is, S<><ith  !rknevs. S<!iith S<anclici<li Isl,i»ds.;i»el
Bou!  gsa, I<le!'go«le>>, .u>d Hc "<id isl;ir!cls. Irs dis ribuiioii iliiis li<'s
s<iurli of' h«A!it;irctic  :or!ver gc»ec !< itl>i>i Thc c'<ild atr ;>T'c ic sur f;w.c «",r-
T«r, ex< el!  t<>r the pc!piilation;it hergu«l«» <ind The tew individtials ih;ir
bi «ed or i !! I r<r io! ! I sf!> r ! d.

Prior to  lic ciglit««n h cetr ur'v  licsc sc;ils w «i c;ill hiit undis ur bcd
hs man, 'I'here is evi 'ion<« that the siihst<antial pol!»1<i i<in cit t'ii;icfdliipe
I'ur seals existing ii> I!> ..- "<>Irrrr>lriarr times weie !«g«I!ulv hi<lilt.'d. !<!-
gether with other piririil! �», t» the;>borigines livirrg iii  lic  'h;u!riel Is-
lands ire i  Stalker and  :raig. I '9 t 9!, In Sc!rrth Ar»er'i«;>  lie sl>«rs  1!<il!»-
la i<»is <if I<id<airs used A.  rtrdt>cr/rs ds a s i<lv<'« i!  food arid sklr>s 'cs ill<,

I';is!iiarii;<r>;ib<irigines <ised A. /nta/eri. %1 r»I' of i li«s«;il pop  i;itioi s <c cre
 .'std hlished <!ri r«rn<!te <i«e;rnic islari<ls i! rikric!<c ii t» priiriitive m;in.   'oi>gh
Isl;>rid,  he I';rlkl,>r!cls, Sciu li C<corgia,  lie I u'iii Ir ..r»;!r!cl«r Isl;»!<Is:  liese
pfi! es;urd !r!anv o li rs s»I!ported v;ist colo ries of f' <r sc;ils ii lii l>, sin<«
 he time thei! I'oi'ehc,irs hrst g;i hered tci!'i!rm The iriiii,il b> ««cli»g riiic 1< i,
hdd bc . Tl  on<11'v Llr>dist ui'l>cd bv r!i a!i,

'I'tii» sir<i;> ion, ~!f cou! sc, was rirrlikel  to c'on i>itic. 4'e. «;<r>r<o< I>«

siire wli  ii th«hrst org;ri!izecl hiir>ting <if /r<!r/r!cvj!/>n/rrs fiir seals hegaii or>



,i co!T>nreni;il I!;>si». 1>i I'riigrr,ii s«;>lit>f; bcg;ir! shortl! after the elis oxen
c!f' the  'o>rrrtrs hr ji>;iri I!iai dc S<>lfi iri 1515. Atte> Iiis death hii < re«
rr!ade a  ' argo of fir! seal skirii t<> I!<.. solcl iii tire iriavket iir Seville  V,>t
Verreir;>, 197'.!!. I'hi>s 1>  grin ihc long  it  otnn>ercial exploitation of r>ns
f'ur seal the Ur ug«ara» fiir sc;ilirig ir>dust>  ii still <!pe> atii>g tocf;>i, Iii
SOUlh Ali «.a  'olilll><.'!' :lal Iil»ill>!g of fui' s ',>Is heg;iil > holi  tilt'O'e 1H»!-
<lred se;irs;ig<!  R;inci. 1972!. 'I hci«<>1!cr;>tions iicre >'eiarirely small-
scale aff'airs. I'tic n",>1 orisl;>uglit w>rs to Begirt wlien tire iliips ol the
Soutli Sea wli,rlcri l!eg.rri to ro;>n! >.1>e oce;urs ol thc Sotirhcni 11ciiii-
sphc rc;riicl I<!crit<<i >lie f rr ieali in their hither ro sect» e hreccfi»g h;iiiiiti,

Yankee srlialer.s lirst cn»sccf thc c<lii;it<!i i» ieaich ol fresh sl!enn
w lialirig gn!uircls in I77-I. r!  Ierr ye;rr i Iat«> �> ..ii' ! essels !e'er'e «i rrisi»g
;>l nag tire South American <. sist;ii far ioutti;is I';> rigor>i;»,;11 f;>roll>id
Tris> in da  ;t>nlra;ind the I'alki;incl lil ir>ds. It was here rh;it th< hrit

itiri<:iarit southern sealirig beg;i». 'I li . fii'it i'e<.orcled vessel to frt oui «i-
pe<:ialli fov sealing was the shilr States, »wired E!i;i 1;idr ir;ini . d II;>I< r <!f
R<!st<rn, 'I he  itah's, a hi>ge sh>p ot' l,t!t! ! tons, set o>it i<!on itt r itic < iid
<!f >lie Revolutionar r XV;ir iii 177'.i 'i>id iecui ed a <.ary<> <! t I .'1,0 � I'ui seal
skiris f'n!nr th» F;>Ikl;rtrds, I'hcs< werc sold irr 'Yew Y<!rk f'<!r ~0 <.c.rits
apiece, hr>t resold in  'hint> t'<>r fisc <loll;its  I';hen 'I oxi'nie>r<I, <li><!t«, I iri
 .',I;irk, IHH7!. The su cess of  tie,'!mr<i r>atu>",>Ifr attr,> te<l <»he>i to tlris
criteip!'isc,;>ncl bs' the en<i of th» eighteenth ceirtu>.r tlic rir; iii s«;<fir>g
gn! inds of the Falkit>nels, Soritti Arr>eri -a, the ju;>n Fern;«i<i< r. Iil.incls,
isew '/ealand, the Bass Str;iits, S >utli  'corgi;i, and 1 cr gii le>i li.id beer>
dis orerecl;ind he;>s'il! exploited   ;1>itk, 1887; ii»nni; r! iri Bor>nev.
I '9tiH!.

I I'ro> to >il!out I 8 I .3 lllc L!'ade coils>st«<1 <!f < i>1'i 'v>r>g Lire ski>is lo   iiii
toll, Kllc>'c t tlc!' wc>  ' sold and cargoes of  ;hiii< i«g<!ocls  often te;i;in i
1!or«el'iin! p«r<h is d with rhe proceedi, I'or ih< " :hii>a ti acle" the icali
weve flay .'d a>id Lhe ikilis pegge l out oii t tic gl'o >>id to dr!, Aft«!' d>'!'i»g
the! werc pa«keel ir> the hold. "9'hilc;rf!o,ud ship I>he skinij iri iil 1!e
fre<I>>cr>lly shifted ancl be;>t t<! keep th» !sorrr>s <!r>t,' iin!rc I:I!er> 'I'own-
seri<l ii> 1797, Accovditig to  .:lai'k �887!, in  .Iiii!a rh  ikirii iicre used in
thc n>anufacture of I .',ithcr and "the fur w;is < rit of'f'  lc;in;>ncl thn!wn
;>w;>! as r>seless." I tliink this is a i»isunderit;iriclirig. Air-d! ied ikini th;ii
l>ad < r ois«<I >lie  .'<Iua o> ir> slue sealiiig s .'ssel» would riot 11>vc I! .' .'»
likely to pr ! liic « go»el leather, no matter ti<!w;issicl i<!r>sh rh s h;id 1!  ri
1!eaten to k«.1! the !i'orr»s outI It .iecr»s nu!rc prol!al!le thar tlie  :liir>ese
were i>>re>'«sled p>'i>r!ar'il!' >11 lhe fur' for >r>ar>ufactr» ir>g fell gartlierlts,
lust; >» I!e»<er skins were us<.ci for f«h in Ei»ope. I or thii 1!rirpose air-
cirie<l skirts woi>lcl h;>se seried >«I<.cluarel!", the iiiixiiin, ot Ior>g, stiff
guanl liaii s;>rid lir!e u»dcvf i> v fil!evs woulcl h;rrc ritual  .r st vorig I'elt.

I'he deselopmc>rt of i<>uthern lur se iling i» the last trio de<;«ic» <>f
th< eighteenth  ent»rs sh<>s< >d the ef'lecti of t t>  iri;ir.ket g !ierni»g 11>«
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t>ade. 'I'he existe!><  c>f'c!ne ol' the I Erg< sr  ninnies � that at Ju tn I'erri in-
dex � had beer> kr!ow!! sit>ee 1083, wt>< !>1!ar»t?i»!  I 7' 9! wrote:

.'sc;>ls s>ca> in .» <»>E><l tkic islar!d o  J<>!»i F< r»;i»do .>s if Et!c! h;«I r«>»>>tier
I?I>roc ii> the woi'Icl ><i  is c iii; I'or Thee'e is Ecc>E .1 8;Es»<»' Rock that c?E>e ca<i gci
;isho;ir on. hiit is full cif >lie.ni.... those ai Jot>ii Ferr>.»i<1<>'s h;irc;i fine >hi<.k,
sh»!r t fu> i", tf>c like of wtiic fi I h,>cc >>o< taker> E><»>c'c- of,ii>» wt>ci c but >» t ties»'.
Seas. He'Ec are alwa> s Ehoiisari<ls. I n>ight sar pi?ssihlr in> lions <if them. ei-
Ther' siltiiig iii the 8;>s's or g !i»g c>r c cin>ing iti Elle .ie'> 'iinlill<1 lhc 1st 1>!d,
wl>ich is»ot ere<I wiiti tl>cm  as Ehe> li». ai tlic 1<?I? o ' the XS'a>c> t>1,<sing and
s><»ning rhcmsefses! fc>r a Wf> c or Ewo  rorr> Thc sho! ...,;Y I?Iow ori thc
Nc!SC S<!O» k>IIS tli< E». I.'li'gc.' Stl>I?s 11!>gilt I>cl'»' lc!ac  ill<'!>>set!cs w>th,>e'ats
.fakir>s. >>ncl I'rane-ovf;  c>r Ther >>re cvr>'ao!'din«is fal.

I!;»»pie!as acc:oirrit <if'1 ti<. Seals does i«!r. s».c rii T<i ti;ice attracted n! uc h
;rtrctitioti iintil;!lter the first X;>»tucker wtraleis ! ou>!cled the fforr! irrt<!
the V;E<ifi< rn 17<!I  followir>g the I'.nglish whaler F:»nt>c>. w hi< h had led
tlic. way i>i t 7H9!, br wt>ic I> ri>E>e a gc?ocl rnaiket fc» itic seals had tree»
cst;iblishe<l in  :hin;t. Ir! tt>< san>e s'c;tr the s<'aliiig b! igai>tine Zi cn <?<h
se;ile<l;>1 lf;>s;>f't>era,  he n!air> isl;ind <!I the Juan I'< r»;ir><l  r g>ot>p. 'I he
1'»>lit> slailgt>ter   O>11»!e>!ceil ii ! I 797, I ET I /.!8   ~ 'Ept'ill> I'. Il>>E»!<I Fail»>tlg
<?f the ship Rc <y sold 100,000 skins iit C;,'tntot!, r>ea>ts all frc»ii 1>,I ts;tf'E>er a,
;in<I < sTirriate f th;!r I?et ween,?�0,000;>nd 700,000 sc. >ils stiltren!;tined

 Far>tti»g, l»
4!. Z!etar!c?  ii>  .'I;1> k� I hH7! estimated ili it »iorc TIE;»>,'4 mi!-
lioi! skir>s h;i<1 t>een  :;irried u?  ;E>nron front Ju,'>n Fe> t>;EE>des ir> itic spi>cc
<>1 se<er! sc».s.;n!d rhar I I xcssc ls h;id been at the isla>> l;11 one rime

killirtg seals. Bs IH07 ttie busitiess c!f' f'iir sealing w is said tci bc. s<;ir< <. I!
wo>lh follow>>>g;>1 MasaIL1et'a, iit>� I!s I HQ'I tt!e is!rind.  oijetl>el w'ttl» ts
rieiglibor  EI;Es;> I ierr;1, "was alrt!osl  !>tir  I>;>h;End<»>e t b! the;1>>ir>i;ils"
 Xforrell. I H32!.

Perh;>ps I e<?ul<l I!;«ise he! e to cc»»ider tliis t!hr.;>se. IE is strar!ge 0?
ie >d ag tin an i ag'Eir»n se;tiers 11 roiints thtit t t>c se;>ls h;> I;>h;>ndo>Ted
 .he i'ocks, f:Iea>'h'. wit.it hiicl ti;il?Iienecl it> th» se <,ES».s w;is Th!it the seals,
re!T!rii!ing laithfc>t Eo 1 t« ir >iow-ir!seci>re bree fiiig gt<»rn<t» !  tetr»ed u!
be greeted wiih;1 sc>tl r's  h>h;in<i death. I'erhiips bs their eiiphen!isn!
the sealers s;El! ed t 1>ei>  c»!s ieii  es;iri l kept .ilixc- il« licit!c. th;>1 ther xet
might fii>d the 1 ocks w fiither ttic sc;il ITerds h;E<l  lep;ir t«l.

c>c f'ew i»or ' serfs >c rc t,tken f><!ni the J>i,»i I'crn;>n I<7 Islinrls
tti>'cii>gt> the»uieteei!th < c:!!ii>1 s  I liil!l?s ancl 4<?r>'1», I»�1!,!!iit t» I!! !! 
Rice;iri<l 'S  t>efler �9 i8!, i>! t!rep;>ring their list c!f n!,i>ir>e t».u»t!t.ils of
the Worl<I, «>nsirler ed r t>e Ji> iri I'< rr>an<te7 fnr se>l aS p< rtitipS» Vtir>  r.

:Xttt!ougt> ttic! Jii«E1 Fe>'nirr>cte/. Isl;>I><is 'il!d tl>».ir f'ii> sc;ils were
kn<»cn long bef'<!r < in;ijoi exploit;trio>! f!eg;>n. this w,is r>ot ge»< r;>II> the
case elsewhere; as;i riile exploit;itiorr swifrlv I'otic>we t disc oi < >s, 'I hc in-
rc!itic?! > «> out>cl 1812 of >1 i!ic.a»s ol d>essir>g tl>e skii>s iii L<>E>do>E sci;is 1<1
pro lii  c f>>rs c!l higti <I>E;Elity, was ai!,id le l iri l>>«''»1el>1 lo Ehe sei>l<'!'s i»
rh< ir s ",ir< h f<!r ne>C se;il < olonieS,



Se '>' ' 'X' !v<!S itn !rnl!ol t<>rlt ir!@red!erat fi>1 sir  i <'ss t,ii!<t haS  'i!«std '1 a-
t!tv hi!in pe! ccf res '>!!'c t1 into the his torv of' t tie i» fr!st i ! !. O'I!er! Cat�> airi
Firr!ning. ! ising thc origi»itt discover'er's rn;ip, r« Iis< ove! e t the C;!.o/ct
Islands and their fiir s<al herds, he let't it thc priri<e I' tw;>ref Islands
1!!foi «>at! !rl 1 cgaf cll! >g It!eir Io iition Ior 11>e i!sc ot' 'i! i<>tl!er' < essel of t lie
san!e owne!'s. F<>tt<>rc ir>g irrslructious lt'om 1>is ow»c! s. hc erected
rriarker c>f' stc!nes tnit tniric<l lhe record thirri feet to 1 1>< rior 1 heast i! t it,
'I't!e ruse w;is suc cssf«t. IVhcr! the ship tor !vhotii tlic i!ifot'r»atioii was
iritcnded,'!rrivcd, tlic <ic!c I'outrd that rhc c;ri!-n Ii;t<11!ccr! demolished
;in<1 a cleep hole ex 'avi!I ' I 111 1 t!e 1>la 'e where ir ti;icl l>c < ri, li«l 1hev were
al>le to Iincl the pa  I ct c:asil  c»ougt!.

As another cx;t>!!I>l< I r!t.ti cite  ;aptain Altl!c;«'r! ti»  :I;1!'k. I SS7!,
wriling to a frien t;>t>ottt lo sel off on his hrst s< atir!g vo! age ti! the
fkc!>ri!tv Rocks  Boo«tv I slat»1 h I!!'c!hal>tv i<1'«>in t itic I'ite IS71!s.
Attlicar!> inst! ucted his fricri<f !vl!at he should dl! st!out f lie I avi.- Ihc
go<>d fortune to dis«!vcr;in «ridisturhed coll!nv c!f's<"iris;

ll voo gor ocr  thl re ear.tv.li!ct saw a gre>!t st!o!! ilt seals. I sl!«old c<et as l»lici!
o» l> lard;>s I ii!iilct witt>oilt ronnir>g;!nv risk i>f ii«l gc rrir>g h;irk in ti!!ie. I
w'or!tet lci>vc oi!  lie ! ocks att thc tne» th,it I t t>ougt!t w!!r>f t l!l.!l>; go iil  tie
mi>st <or>< »ieiii port, ship mv ski»s, @el !<h!r I !!eectcct 1»ii»e i!lit .<!icl go
l>ic k to the rocks.;in l finisti iil> rh< spi!soi!;!r!ct go ri> V,!tt!;o «iso with<!iir
rc»!< t!i»g ar New Zeal>!r!<I. a»il I stloiikl expect to I! i!c,»!«it>el seas<»i with-
<!«l COmpanl,... Yo» will rer!!er!!t>er rhar vo ! i"»i»i>1 yer all rhc sc;!I tri!r»;1
! ookc I> ir! otic seas«i!. Il vi!o t,er 3000 tire ti! si sc;isori <oil tr!.>! < xl!c< t «> t<er
t«t� ilr r»i!rc' 1 tli' »Pxt, Br! t It'! t t!c s'll'»1' l!>i!pol'!loll 1<i!;> 1» ger i» s»i ilier
11 U 	!t> '! .

WI!r>i inc» wcr< left on ! ocks;is Atttie;!! r! st>r,r,estc t,;t»d i» son!e
cases their ships»cv 'I returnecl fc!r tltciri. At!hear ri, <lest!irc. tiis seetning
<allottsnclss. w<rs a ktrrd <rnCI CO'l!Srd '1'atc c Apt'tin '4 ho g~ ivc  .'!Ici ul n!St!'1!<'-
lions on,rvoicting sickness t>y h;ivirig the men e;>r t!l<'»I! i>f se;il ine;it. If
lt!ev sti<>we� overt svmpti»ris of' sou! <y the> «<.! c til l!e t,.i! e» ra!! s l;!I
I!>eat, so'ikcd tll vtl!ega!.

No major disci>verics»f f'«r seals were m;id< after the se  omf <i«a IP
of' lfic r!inereenth cer!r«ry, arid tlie tra<lc <ice li»c.<1, tho«gt! o<cirsior!at
sue< cssf'ul ! ov;rt/es !! cr l n>iicf<.' '!vile	 a 1ookc! v tl!al l!ad t>ccr! left uii lis-
t t!rt>  d fot' several ye>rs w is rc ! isited. Ft>r s ;!ling <it rhe isl !nits di< ii oi>t
with t t!e disappe;irar!< e c>f Itic I;1st !vhatiny it!it».

'I l!e crete of elis '<!v<'>'s, !!e;!!'-extern!i»a!in!!,;>r!d stthsc lii rit ! ccc!<-
ers <i!n he illt!str;rt d h> t tie I!istors i>f th  cxl!loitatii!n of ttic a!tt;!r<'ti<
fur sc il, /I. gnsr An, 'it Soul ti  ~cur I i 1;iiicl tti< ist irids I» t t!e! s<>uth..Soi>tli
Cic<!recta waS Ii!'St visite l I>! C<tpta!n J;	»<'s  .ook i>n J;!nit;rt ! I l, I / l v!:
"Sc'ils. c!r se;!-I><;!rs. were pretty' n«rri<'ri>us. I hex w< n snialler. !h'in
those at Staten lslari<l; 1>erhaps the rii<>st ot those !<c s;!>! were fentalcs,
 or tile sho> c swa> rued with vout!g < i!t>s"   :ook, 1777!. 'I tic fii st se,!lint<
! <>rage to So<it ti  'eort,ia of svhi< h;!n> t t>ir!!, definite is hri<»< 11 t;>1th«!!yh
k<>t>erts [ I!t.!Sj nie»iic!ris vovages trorii 177St was so!!!< tii!ie f>etweet!



17!! ! and 17 
, when tw<> vessels ur>dcr  '�rptains Daniel  >r  r!;>nd Ros-
well Woodward werc fitted out f'<>r;r seating v<>rage t > tt>c I';!Iklands and
obt;tined part of their c'>rgos at Sou I!  'c»rgi;r  C:tar k, 18H7!. Ir! 17!! I an
Fnglish sealer. thc:I nn, with  ',ap atn Vitm;rn. visited,'>ou h  i 'orgli>, l«1d
there !nay h;rve b<. n other vessels 11>ere  tlat year ..'!erti!!g <level<>ped
rapid y and reached:r peak itr tire 1800 0! sc;rsor>, wire!! 17 !>r!>er i atr
and British vessel» were working tt>c isl.!nd  Fanning, t !Z1!. 'I' he total
catch that year was 112,000 skir>s, of' whr h Fanning's shit> A<pasin sr>c-
 eeded ir>  >t!t;rinirrg «o less t t>,rr! .'>7,000, By If ! ' ' ' '<l lett �825! c rlcu-
I;>tert that at least I,Z ! !, ! � tt>r seal skir» h<«i been taken fron>!s<»>th

 r '.or gla alo>!e 1IEd that rh ' st>eries was v ir l«ally ex  ir>< > there,
! ter!nwhile, tlorvever', 'rriothc>' gre;r  t'et'uge of  .1>e st>c 'Ies 'K'>s to bc

fourrd some I �'4 ! ! km to the so«thwest. On Februar! I! , III !. the brig
1>'illiarrr> of Blyth in Northun!berlar><i   .:aptain '4'ilti;rrr! Sr»irt!!, t>lour! of'f'
hei course wtl>lc olr,'I l acllrlg voyage t!et<veer'r Buer>os '! lr' .'s al>d V,'rt-
paraiso, dis< overed the New 'Sou h!sh  tl;md Islands  Jorres. I'.�~!. 'I his
>sas to be the last. n>; jor discovers <>f,rr>y gr<» p <>I .tr<to«ph<rl>e! f'ur se;>ls.
News of the dis overy soon leaked out, ar><l t>y the subsequerrt. sc,rlir!g
seaso11  IHI,! 2 !! three vessels �  he Arg ntini;rn S<rn /r«<n %<Porn>rce>ro.
the Britislr E!pi>rlr> Santo, and tl!e .!t >r!i»gl<>r! se;rler H n<iha �;rll r»;><le
good hauls  C lark, I Hb7; Br«ce, 1920!. I'h< f<>ll<>~< ing seasorr sc.>1< rs
ftocked to the 'So>rth .'ihetlancls, at lens  17 Arn ri<an;md Britistr vessels
workirrg the be.r<'h s in I tt20 � 21.  It is I>I .»sir>g t<> note that Snrith r«w»-
;rged to get. a c;>rg<> of '38,000 I' or tris strar ..! 'I h» next se;!son there !vere
44 vessels, thougtr by that time the stock h« l s<> dc< lined that many !v .r> 
back prac ic rlly en>pty-t>andecl. The higt!< sr <,>t< I> w;>s in I H20 � 21, w f>er!
about a quarter of; > rrritlion se;rls were take«art<i rrr.!»> rt!<»rs:>nels killed
and Inst. YYeddett   I H'>5! wn>te:

'1'he <fu<«>tity of seals  ., ke«o 'I'�>cse islands, bv vesse!s fr<»» <fif'fe>.r»! !!;!rrs,
<I«rir>g the y< ars !!�! an<1 IH'>'>, r» rv he c<»np»rcd:>t ,' "0.000,;««   he
 !u.!ntih of sea-clc!!hant oil,>t 9-10  <»!s. This v,!h able a»ir!>al,  he fu> se.!l,
might, hy a Ia>v sir!>i ar r<> th;>t which res>rains hsh< r«>r<> ir! the sire ot the
rr!esh of their ne , have b< r> s!>ared >o render;!n!ru,>lt> ! H!,000 f«rs f<>r
>»any yea> s t<> «»>«.. I'his would 1>ave folk>we<I I>'<> »»or killing tt>e n><> he> s
ti!l the young vere af>!e to t»kc thc water; and even ! he», on!v thos< !> hi< h
; I>!!c'l>  'd to bc ol l, rogc h r>' wllh '! p!'<>po> I!or! of thc n>r>tes.  !>e> eb! <fi!r>i!>-
is!sir>g  heir !oral nur»ber, bu! in s!<>!< I»ogresvi«r> I his sys em >s t>!a< ive< 
at rhe River of Pl;<r >. I'hc is!and of I.ohos. in >he r«o« h of rh;>r river. con-
t;rir>s,>  !u,>ntitv <>f. seat», ar><f is f »'r»c<l by tt>e  'over!!o! <>  !>f<>« < !>'iden,
«<!d< r- «rr>ir> restrictions.  ha> r t>e !»>r»ers sh>!! nor rake rhem Is«! ar sr»«f
I>er iods, in order  o prevent the anin!.rfs fr<>r« I!< i»g cxrcrmin;>ted. 'I hc s!s-
rerr> of exter»>ir>a!io» !v<>s pr;>ctised. howeve>. ar !she!f,>«<f;  ' » wl>c»c!cr;!
sc»1 reach< d the hear h, of !vhat< v< r denomination. he !vas >rr»r>e< i,>tcly
ki!!«f,,»«f his skin taken; a»d hv r!!is»!<.>»s,;>r thc end of  h  scco>«1 vea!
the a»in>;!!s !>e<ar»e ncarlv extinct; the v<>«ng, h;>vi«g los> their mothers
when onlv rt!ree <>r fo«r davs otd. of cou>.<e;!Il di<-d, wt>i h;>r rhc 1<>!vest
 . alculation excee< e<! ! 00,000.
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4'e can see in AVeddelt's corT!plaint anct siiggested r.em  fs th< f'<>«»-
cl;iiion I'or sorT!e sort of' controlled sealing c!n a siisrainat!le t>'isis, 'I'ti«
pn>bl< n!, of course, was that tire»eater's at 1.1!e Soutli Shetl,inds, u»tike
those at Xfontevideo, recognized no at!thor itv eor»peter!r to imp<!se
Iav, Ha<I or!e gang refrainecl t'ron! killing a suckling c<>w, another would
certaiiilv have take!i 1!«i. 4'eddell r«alized tlris. ab,irido»ed restriiitrt,

l!n f pf'l%'ed his I!'irt iri h'!stc nir!g thc  le»truer ion of I he seals.
A vi»ir >i t<> th  S<>iir ti Stre i;!rid» iri IH'>c! !<> » gre!!tl! in!pressed with

flic !vaiil oii <1«»t ruc t ioii c>f tli«!«al st >ek». 6'eb»ter �83-1! w rule.:
rt>e t ar<c»i ot rhc» sis ti;i» t>e 'n»o c f te 'lu;itl! ! eapect. th;!i nor;i singl<' f r!-
seal was seen by us, during our <i»it tc> tt!e So itt! Stre I> iut grout>;, l!<I, i-
!hot!gh ir i» bur;i few vears ha< k sin<  <our!ttcss n!r trit» tc» «>!ere l  I!e
»hol'c», 't1!c i'r! tltess sl!ll'ii of t>l rt!'!r'lstn»1'iiigtil 'i c' I ! or rig Jrl l okt ' like, sn
;is i >  Ic'i�»v  t!e ra  c . Fo rnertv '!t!t!t!»kin» .c week eoirlcl bc: proc iii ed I!! 'l
!essel: rrow nor a seal i»tobe seen.

I'he n!ore eriter prising of the seaters. !rnahte tc> »brain;i c 'irg<> at th«
Sour ti Shetl i»d Isla»ds, sear el!ed fai ther atielcl;!ncl ctisc<>! «! <el,ici<1 <fc..-

plet«<l I ti«»irraller stocks of' fur seals at the South Orkn«v 1st;rr!<I», S !lit I!
San<lwi< h I stan<Is, and 13ot! vet !sa.

fr! South  'corgi!! llrere was a brief reerudesc ..»cc. uf'f'ui »c.aliiig iri
th«1870s. Tire schooner J'!y!>rg Fisl> roc>k .�0»kiri» iii 187 !;rr!cf the
f >  nktr>r 1,0:>0 in 1874. I he f'<!Il<n!ing»e;is<>i! five v s»< I» e<>iilcl obtain
o ily 600. Ir! I 87b the sitiiatiu» <va» «v«ii w<>r»c.. witt! Iuur xe»sels secur-
irig 110, In 18!!'> th«F>n»hain revisit«I Soutli  'corgi,i and  ook 13! fiir
s als, "n >nc, h<>wc vc r, < orr!ing f'r  >tn It!  old rookeries"  I3!!dclingtc>i!, in
Aller!, 18!3!3!. C!e<>rge  ; !i»c!' vi»i eel South  ~cur'gia it! 188;! air<I I HH i.
«ither tn the Fxp> s<s  R 	>«rt», 1'.
8! <>r the L'r<r � fr!rphy. 19-IH!, c>r pc:r-
haps in 1!orf!, t!iit �1 f rior g 't ir se;il ar!cl sa!s onls Anc' I .<>111 '!', ll! %II 'rl,
18!!!!!. 'I'li .. foll<>i! irig se ison hc. had better 1uc k. 11«g<>r r lii c. c . 'I'lie I i»t uf
the ot I fill s<..il«rs tc> visit. Soiith  .'eorgia seenis t<> Ii;iv< I! < ii the biig
l> trey  >f tse!s York   'ai!tain 13enjarnin  :level;ii!<f! iri t'.! �  XI»i'1!hv.
I'34H!, wlii :h took a  : argo of' 170 furs  I.ar s«r!. I .!" 0!.

I'tier« was a siinilar reviv;il;i  the Soiith Shc.tt;cr«ls. I» IH.>'> a vessel

to<!k 5 ! ! f'iir se;ils ihere, hiit there were n<> fiirtti<.r r «>r <le<1 xovages
until 1871 � 72, w1!e» tlrr ee schoorrer» t ><>k H,0 H! fur s; tli« f'ollowiiig sea-
son ciglit vessels took 10.000. AVilti;rn!s �HHH! !! rote:

In lt�'>, fifrv ve;irs;ifrer the»ta igbier I» the So irb gherl;!n t 1st  orts, ihc
loca!it i< »1>< fore»r< riii<nie<t were.ilt ! c< isitccl bv;inn hei gener i i<>ii of tiurii-
er», an<I iu <tie»ixreen vears ttia  have el ip»e t t t> » h >! e Vleane t e! cry beach
i i<I sear<'he<I every rock knorvn to their I>rect« .es»or»;!n<t I'<>und a I'c w» <-
luded a»d int!c!»pi ,!t>l ' pta 'c» be'I > 'e ui!k»uwii, a»ct rhe !'e»r!ll ot .itt  ti ' t<>it
;!n f <I irir>g for It!e ve'.<!'s scar<et! an!orinrect ro -I > ggr»L>r>» .  «I  ioi e! er> a
r niii;inl rlow r'enl;iirl» save on ttle n> k» ott Itic I>ilet! of  ,;!pe !turn.
...!io iri wretchecl ancl wants>r! desi! u  lu>i> tla» got>c Lo! c! ef f loci!  lie»oi i!l-
e!n sc as a race <!f;iriir!!!ts «»et it  o man anct a 1> >s»it>lc. »!<Iu»rr! «>nnecrecl
!vrltl lf!eil'l.
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Fort«i>atelv I'or thc seals, YViffiarns wa» wrong it] his glor!my pte li -
ti<>ii». IVc iio>v kiiow that tiot one»pc<:ics o  the Ar'rirrrrtrr>rr/!r~ f«i seal» w.;>s
extern>iti;ited hy the»c;ilers, thougfi »<>inc isolate� p<>I»il;itiot>s appc;>i t<>
fiave bee!i tr!tally wip«l r>ut. Ever> th  Soiith Sheil; !i Is were not stripped
<fuite bai'c it! the hat'vc»ting to wliicli XVillia>t>s refci »; C'.Ia> k lis s,ii><!t tier
<argo of' I,Hf!II fut'» hr !i>ght back from there ii> 187!I, Ilowcvcr, this
»cei!i» t<> have beer> the last record <!f f'i>r seal»,<t the Sr>iith Shetl;inds t<!r
tlii cc-<fu;>rtcrs of a  :<.iitury.

80th So«th  r<'i!rgi;> and th<' S !iith Shell>i!> l» werc <i»itcd hv the
n>o<fcr» generatio» ot steam wl>;tier» early in >lie ts<entieth cetili>ry, »<!
t.liat oppo!.tunitles I'oi »ightii>g tl>o»c fL r- seals tliat. iciiiai»e I Nei.e g<!o<I.
lt is f'aitly < crtain that;it,'.i<»ith  'eotgi;> th<. Iingeiiiig rc»!n;ints of' th<>»c
f'ur seals tl>at s«rvived ihc mr!st receiit h;irvesting in I!>II7 !s  're located !il
Bi>el Isl;i>id arid the Willis group, wliicli Ii  olf >lie ii<» thweste>n ex-
trernity of' the ntainland of'South  'cot gi;i. Despite se.itclic» for fur seal»
in likely pla«» nr!ne was f'oiiti<l i>ntil I!>15, wh<'t! a yoiing 1!>>il<' wa» ' acci-
clentally" sliot. 1>y a parts of clcphant sealer»,» tlie»outlie.i»t<.i-» eiirl ol'
the island  Bonner, I9B!8!. I» lc!I'.I five fur»c;il» were sect> o>i Bird Is-
land. Furih<..i »ightings oc . «rrc f, the rnos>»ig»ifi 'at>t ot whi  I> were >n
I!�3, whet> .'48 fur seals werc sect! oti Bitd I»lan l, ii>r.ludii>g wl>at was
prohahiy a mo«lted ptip of tlic y ;ir,;>ncl in I!13B wh .n a9 fut »cal», ol
whir..h 12 weie pup», were sight«I in the sain  pl; <c  s«mman iti Bon-
ner, I!! !8!,

'I'hereafter interest waned in tiir seals;it. S<!utfi  ' corgi; >, ui>t.il iii
195 i I wa» f'»rtunate enough t<> f!e given the opp<!rt inity to rnak  ati-
otf>cr»car< h for thei> bree<1ii!g places, I managed t<> Ior.;ite thriving c<!lo-
iiies of  <ir seals at bi!th Bir<l 1»l;iii l  Fig«re -I.3!;! t>cl oi> XIai» l»l;i»rl in
the Willis group  Bonner, I!!,'!H!. I»»t>hse I«ent »e;i»<>t>s reg«lar visits
wc>'e n>adc to Bird Isla>id ar>cl pup p> «duction carefully nio ii!<!red uritil
I!Ih''r- H,  fiiring which pet'iocl it;ippi. !xiiii;it< I! rl<»iI!lc l  Fig i>'e I,"!.
Af'ter an it>tert»i»sir!t> in active f>ef f wr>rk, pi>p prochictioti rr><!nit«ring
began agaiii iii 1971 � 72 and i>as»i>ice <:oiitir!tied as pai t of'<lie ic»c;irch
program of'Briti»h Antarctic Survey. 'I hc background of exi»titig k»o>< I-
eclge of the biology and previou» hist<>rv of the»e:>niinal», toge>tier with
the accessibilits of tlicir cofotiies at. Soutfi  'corgia arid >lie I;ict. t.liat tlic
seals show very little fc;ir of tnan and so;irc c;i»y io observe. m;ikc tfic
Soi>th C co> gla I uf seal» a go Kf suhfect fol' tli ' »t� fy r!f t he ds I!atl	 » of
aii cxpaiicling large n>an>inal population  P;iyiic, 1977!.

In thc early stages of' this w<!rk there was little dif'fi< i lt! in;issessing
the aiiiiual pro Inc>ion of' pup».  !vcr!It! percent of' the birth» <>« iir in;>
three-week period and the date b1 whicli � pe>cent. aie boi»  ari<'s by
not >nore than <>ne day. However, with in re;>sing ni>mbei» of' pup» IN!r»
on the beaches, den»itv- Iependent error»   fio»e a»so< iatecl with the <ltf'-
ficulty of f!ndit>g all thc pups, o!' ol coui>ting the»i oi> dcii»cl! ct'o!< ded
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bea<:1!es! begat! lo c! eep it>, leadi»g t<! c<!u»ts below the p!'r!pe! ti!t;rl. 1»i-
tiallv in the 1956 � G2 series ol' cot!nts I int< rl!reled this as an indic;rtii!n
t.hat th» rale ot increase was beginning t<! 1;	1 <!t'f with increasing de»sit>
 Bor»rer, 19GS!. I» f;rct, 1!owever, rr!ore < ar ef'ul cou»t.s laterslrowed thar
the fr!.st obser ved rate of increase had 1!e< n 1;rrf;ely rn'ri»lainecl.

lr! 1<�2 f'avne used a capt!».e-re <;	!t!rre n!ethocl, clerived fr<!rn that
of C:1!apr»arr arrcl Jolt»sort  f'.!GH!, t ! r»ake ar! eslirr!ate of th» urrd»1-
co!mt ing error in clirect fleM «»!nts. A w»ll-dehned study !re'1 in which
ahi»!t f !,0 !t! pups were born was sel»< ted. Vups were marked l!y sh< ar.-
i!rg a patcl! of guarcl hair iron! the to!! ~!f their heads  o ex!!os< the p.rle
gr<.5 ur!derfur, Alter m !!.king;It!out $0 percent of the pups 1!r»s»»t  in
an !rnselective manner!. a week w;!s allowecl to elal!se  i! 1!<.r!r!il. Ihe
r»arked pups to diSpe!S» ever	y. Observer 5 llten »Our! le<1 tlE<.' »ur!!Gers of
mar.keel pt!ps in blocks <!f '!.!;!<!in!'<ls, allocating the bio< ks in 1!ropot'tior!
ti! the overall distrif!utior! i!f'1!ups.

The deg!'«.'.' <!f u!!dere<!ur!t of' live pul!s  K! was estirr!»led by adjust-
ing th» <.!If!t»r<.-rcc;rpture estimate ot the li! e 1!up 1!op»latin»  R! at th»
lime <! f rr!arki»g f' or the mortality which hail t.rker! place sin<.e the «.»!I! ts
wer <»!ad»:



wh re N, is Ih  nrimher of pups  cn>nted in the area, 5�, is rhe number
<!f p«p» c<!«!>re<f ir> rn<!>'tality study a> ea, an i A i» the number ol' pups
dying in inortalitv stiidy area between count >Ird dale c!f 11>rrrki»g. N i»
estim ire f f!v

X =� M

p

where 5f is the nun>her of;inirri;rts n!;irked  less those lost to the area by
exchange with other «re«s! «n<l t! i» the pr !pc!rri<!n of'piips markecl f'ron!
recapture counts,

Using this method Payne foun<I Ih;ir. tlie be»r «!urit» of live p«p»
In«st he nruttiptied hy a f:rctor of 1.5 l l  c
 pc'r '< 1>r orrf> ten< c interv;11 ~
0.082! to obtain the riumber oct«aft> pie»eirt. t"l'lii» result r!ia!»urprise
those not used lo co«I>tlI>g seat pup», bllt the I'isk i» lc»» e;i»y th;»i c!ne
might siipp<!se.! Applying this factor to the <.Oirrit»;iviilahle, Vavne
found tliat betweeii f958 arid 1<�2 <lie Soutli  'cc!igi,c p<!pulari<!ri in-
creased at an average annual rate of tt!.8 perce»t  V.iy»<, l077!..kr tlii»
rate  !f gr<nvth the d<»ibling tinie for rhe nirmher of pcil>» 1!c!rn i» 4..~
yea>'s, This would be a high ligure lor a populariori of' large 1»,cr»r«at»
where the females c;rn produce at most. or>ly orie youiig c;icli yc>rr.. l:ror»
;ige striu tures derived tron> the exaniil>atior> of thin sr<-riori» of  "it>inc
teeth, ariel  !bservatioris on recruitn>ent. Payiie concluded <liat f'ernale fur
seals in the S !iith  .'ec!rgia he> d lirst produce putz< at age 5, «hen,'! per-
cent are pregnant,;md are f'ully recruited by age:». l'he Soiith  'e<!rgia
f ii!»eal» ar'e Llli>» >rb !ut a yea>' >II adv«I>ce ol the rloI'tl>e>11 l ill seal ln the
<vestern 1'acific, an<i two ye;ir» in;ictv;rn .e of I hc Pribilof se;il»  North Pa-
<ific Fur Seat C,'omn>i»sion, t cjti,!!.

Such a high rate of' i»crease riaturall! cariri >t b» expected to <' !ll-
Iinue indehnitely, Payne felt it was iinlikely to coi>tiriue for n>orc thiiri
about an<!ther ten years before densitv-depenclenr el ects woiild reduce
it, The»c effects might iiiclude tl>e recluction of pup su! viv;rl because of
greater <tiffi 'ulry in est;iblishing the mr!ther-piip bc!nd  nece»s;iry f' or the
C !w» IO lO<",ire their pup»  !n retiirning f'r<!iri a f'ceding e'Xpe firic!n!; I e-
cluced fecuiidity rat .s resultirig frorri iricic.a»ecl c:c>n!t!etirior> f'c>r f !oct,
with consequent sloiver growth rates ariel posrporierncrit of' l!ubcrty in
rlie f'er»ales  and perhaps a les»cried abilitv u! niai»i;>iri vi;il>le ferclscs!;
arid lessened survival of pups because of poc>rer iiuiritiorial star.us a»»<>ci-
a<ed with cor!appetition for foo<f by their mothers dirring tire lactatioi> pe-
riod. A  <comparative study currently being carried out at Soiith  'e<>rgia
of pup i»ortality on beaches of widely differii>g der>sits is expected to
throw light  !n s<>me c!f these density-dependent ef le  ts.

f! r>»ity- l< p rul< rii f',rci !r» r>ee<l ru!r rriariif'c»r >heir!set<e» if rhc
p !l!<ilatluli »pl'earl» Out »0 >>S IO I>>all>ral>> 1ts  ter>Sltv below < I itl  al Value».
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I'he exp >»sion ot  tie. Sc»ith  'ec>rgia fiir seal het I is ii  fl <f<> >imentecl.
I oci>l expansiorl was fi>'st <i<>te<las nlol e arid i>1 >i'c»f t Iic;ivdil;>hie
bc;ic.hes at. Bir I Isl;ii!d iver«c !ionized bi the sciils i>i  he 10dr0s, In llie

s>ime period;1 sni;ill gn>iip ol seals < stahlishe<I it~elf c>»  he northivest
ll>a>Ill'll>d c c>><st, >!<i l  his 1>love!!le<1> h'is <»»tll><le<I i>i;in «asti>"i>t'd direc-

ti >i>;iloi!g bo I> no>' h,'1>rd s»utli  'c!asts of Sou h  ic.oi'gi'iurilil iri
I'.�> � 76 rri<>r  than hall of thc' n>rnc t  f c stin>rite of '.�0t� p >ps l>oni
w e>'e o>1 the In;>>I liar l<I I>e;>ches c! I ll»l   h w  's'  S<!r 1  li   i«<!i'gid   I' ig<i >'e I ..r !.
It. is;ihi';iys i.ish 1» pn>ph«sy  lerrds ii> driir>i;>I p»pul,itic!r>s, bu  if prese>> 
r;i es contir>cie, thc f>ir sc;tls of .'iou h  'corgi;> n!;>y r< giiin their former
><I>u»da»ce, i»e'csi>r ' I iri inilli !ns, in I:! � 20 ved>'s.

It is»»t c!nly al S ! ill I   rcc	 giii th>t the ant u cli<. f'ui se il is iiicr«asii>g
 }'igiire 4.:4!. S»>all I>iit ii! re;!singly I;irger h!'eedi»g grr>iil>s;ire 1>oii
prese»  i» th . Sou li Sl>etlar>ds ai! l S»uth O>knevs; thci;>l!r! >si  er di»li
repr«s< nt over spill fi on> thc S»utli  ;c<>rgia populatioi>, '@her> gri sl;n>d
  I!!h0! fc>»r>d f'iir seals bree lit>g;it Mi< helsen Isl;ind in the So>ill>  !rk-
llei's iil I 9.> !, Ile >1»ted Ill«1 dil>c!llg 1!le.' i!ill!I!i<Is i0 '>s orle with all i>ll>1»st
ivhite c<>;>t. Sii»il;irly, Aguayo  f078!, iri re<<>nliiig tl>  ii>cie;>se of fur
se;>ls 'it Itic S<>i>th Shet!ands bet>veen I!!,~7 «ri<f 1'.�'>. >r>entior>s rh;it at

Sric!w Islaricl two vellowish-white pups wen. sc <.ii. R. O'. W';«>gh;>n rep<>r s
seeiiig white fur seals at. thc South Saiicliii fi Islarids >i lie»he iisi ed
ther» iii I',! >4  Vaughn, personal con>t!«i1ii<'iti<>n!, I had re orrfed this
c»lor 11>»1'pli  I igii!  .' T.0! iit a level ol >>bout 0. I per«< i>t. 1ri 1 lic,iii!i>rais iit
Ri>  I Isl;iricl iri th .' I'.
0s  Horme>', lc!,!H, I!! i8!,;>r! I »tic c!f' <hc' f>0,>tri-
m >ls sc«n  here in I!!'4N iias descrihecl as pale gol<fc1>, Siri<e s«< h c»I !r
v'ii'>at> >I>s liai<! 1»>  beer> repoi'ted elsec>i>ere ir> A>rlr><ejrh<rlru spec ies
 ivith o»«cxccpli<>n ih;it I shall come  o later!, il sec»is likelv th;il tlii»
arior»aly was f>xe<f ir> th» srndll relic popiilation at So>ith  'corgi,i,;in<I
th.il its occur'rc.'>ic'c at thc South O>kr>eys, South She lands, ar>d S >uth
,!a»el wich Islarlds rs d c»l!sc<I»e!!c' ' of <I>spc!'si>l fr»i>1 Sou h  Ieor'g a lo
1hese I !  a lilies.

Further eviderice  liat. these f'ur sedl col»riics an t>c.i>!g rcirif<>n-ecl bv
stock f'n>m elsewhere is proiided by  .hc;igc;i»<l sex c »rip»siri<>n;»i<I
rates  >f' i» n;ise in s<>me places. At Signy Islan I  South  !rkneis! m«le
fur seal», prc I<»!>ir» !i ly }uveniles. are obsetved ir> hur>dreds, ye  thei e is
n» es ablislied brcccfir!g sto<.k..c>gu;>y<!  ' l 978! re ' >rded th;it the nun!be>'
<>f pups boin at Livir>gst»ne Islan<f  Soiith Shetldncls! h;icl sh<>wn an av-
erage rale of ir>crease of'3I pcrcc»t pci ! cai. Su< li a iatc ivoiilcl I>c. lie-
ioiicl the phi sii al capabilities»f tlie anir>i;il», supp»sing rhc rri  <> l!n> fiicc;
their hrst piips at age 3  no animals hiive bee>> dgc-s;itnplecl fn»» tli<
Ltv>1»rS O»C ISlalld pop>!id >»>1!, So rl is I>eccssa>'v lo pc!sic>late >1»»»g>'a-
tion fn>m;in«ther source. most probabf> South  'eorgia.

It is less likelv that groups of the same species breeding a  Bou-
vc <>> a,>ii<1 I I«;>nl Isl.>tid a>'e derived I!'ot>i lhe Sourli  'eor'giastock. Iri-
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Figure 4.:t.  :tiri'eitt hii.r<liitg iI<><,>liti< i<>f;»ii,i»i>i fi».
ie<li,<t!><>t>< Ii I hei>t gi <;<»<I in the Scotia .'>r i i'rgioii.

Figiii e i. I. ttt<enilc male aniarcnc lur areal, <h<>« itig >< liii<
«>Jc>t i",ii >c t<. Ikt <I Iil t»<I, .'><itttlt  'eiit gtu. 1!«ceiiif>er I!! «.



F «< .!'«<I, <if rl < v«<r !I!<!'!! Fl<!<> < il><'!<

dc cl, it sc.c ms p!'obl f!lc ill>it !ornc of' th '!c lsliulcls! il!por tcd tlicir own
reli< I!c!prrlations a tei th  del!r«f;iti<!n! o  rhe se,'llers. I'ossihh llie
Hear<I Islancl »e'll! 'ir<. derived fr ini kc !gu .I ri w I>ere theie is little
lr! fol Inirt>otl l cgilr' Ill!g 1 bc stiltUs of th .' »peer .'» �.1!ut, lriicl'est ltlglv, otic
o ' the hlills seer>;>1 f fe;ird Islancl !!as <i I!;>Ic-«!Ion<I morph  Budd,
1<172!, arid tlii» !night llllplv thill «<!>c! f .! .r-! f'r !ni Sci itlr  'e !igi;i liiul
I>eel!;>1 leaSl p;l! tl! re!pOnSible fol tire ir!c.r ;r»  r>O<C d lhc> e, IilfOi niaii<ii!
I'i orn these isl;liid grolrps is fess con>pl<  e lh;in th;>r f< r the Solrlh  Icorgi;l
!eals >>rid tlio!e at t lie South  !r krie! ! 'ii! l Sorirh Shetlilllds, I!ul lhe g rrl-
cr.ll lrerld !ccr!i! rc! 4;>ve bee>i fo> !ii«! case �4 td<f,>rid l!<>!<iles, I'.! ! I;
Borliicl, I .� }!,

As we hav  .!c.c.!!, other specie» of' f'ui !e >I! wer< !i!nilarl! > edu< e<l l!v
»e'llcl! ill thc lull 'tee>1th cetltur! . I! Io»t of 1 h '! ' Il<lvc been «lfccttvel!'
I!roterreclaricf nl<!!t pc!piilatior>S are >!o!< rcc <!vcring, hur none of tlienl
h l!»frowr> !uc h;i reniarkahle incre;i!<.;r! tfic !eal»;it South  'e<ir giii. A.
r! !lir'cali», ltr M;rri<!n Island, f' or cx;irnl	 , ti;l! iri !' xi»cd bi 10,.! pc.icerit.
p< r yei>r I!etw< cn I9:!'2 an l 197~ I ;oriel!, I'.! 7 NI. 'I hc  I!!est>or> prescrits
it»elf: Whirr i! t lie factor that liii! feel 1<! i hi! ui	! rrallelecl i",rte <if' iricre ise
in f. g~c>. liar

ll !c cri!» lik  lv that it is the availaf!ilit! <!f fo<!<1. I h<;inr;rrcri  I lir seal

fe .cl»  ill tll .' glar!ktc!l>r  !.u»ra 'c:au Lrill, F.<l il>f>ili92!<! i> p '>'l! c  Born! .'>',
I'.I rH'I,;rr!<l thC COminerCial dcpleuori <>f tlie;ii!r:ii   tr< Lr>II-Catt!rg 1! lialc!
t<!;irc!«n<l Ih percei>t ot their origin;>I hic!in ls!  I. iw!, I!I77I w'ill h<ivc
re<fir< c. d ll!e   inrpetili<irl f' ir k!'ill. XI> rr � It!'>1 l>a! !Iioivi> thar. tile»erl
!! ollnd !ollth  >CO! gra >S <l 1 cglon w'll tl il 1!il'i'll 'ill i l'IV den iC CollC  Iltl'il
rior> of' I'rill, r! hile whales are no!< ev t   rri<11»< ill< . there. It is thus pr oh-
;if!le tliat 1>i tatirig  em;ile lur' !eal!, <!frecr rr!> kirr<g rti< ir fee fir!g ex< u!-
»i<»l! l!etwcc.ii l! »it! of SliCkling< their pupS, trit! c 1!ciicfitcd gr .;rrlv I'i <»n
 his 1'educe I c<>n>l!  li i >n. 1f this irnprovecl piip grow!I>;irl<l red i ccf jr>-
!eriile rr>ortlrfit!'. Ilic. Ol!!c.rvecl rite! ol increase c iuld Iic. ihc c i!!!c-

cf uence.
EVe thr>s see ho!< oiei< xf>loit;iti »i c>f' n;>tiir.;il res<»lrces hv man Ilr!l

ol irll I» oi>ght tlie ant. ir'etio ful' !c iil! tc! llie vcr ge OI exliiictior! arid tl>eri,
the cxpl<iit;ition being dircclcd 1 !;iiiot!ic.r. gr c»rp of 1!reel;>roi s coin peling
1<>r lhe s;ime f !ocl reso rice, cr<'iir 'd 1 tl '   !r!diti<!ns h!' which the srn! iv-

ir!g fu!» iil!  oiild i ecover at. li r;itc» irr . ..I!;rtr>rinahI . Ii;!d tlie trophi<
el>vl! oil>r! 'ilt l <.'!	 lined urrch'>rrgcd. I lie lilt� .'!'a  1 lotl of »1!cc'lc!;it the
high  r trc!phi  levels is a matter of nlilir> cor>c   rri to < «!Iogi!rs;inrl tlsherv
lric!logi»r»;>like. Tire !< lrales-se;ll»-kiill »!!tcr>! i! <»i< ic! whic.li I !hall r.e-
tilri> later.
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ai  !lit> l it>c p'cr t s rno!it vtl Eric!" tt!lc I ! wotiricls. I i! t tie soli them species this
dern>al st>ield is r>ol;is in!pressive as ir> ihe riorther» elephantseal, but its
effect rs t tic sat>>c. Sever'e il>Iu> tes <tr e riot as <.'oil«i!oti 'i!i ili I Ut' se'tls, per-
haps hec;iiisc <!f the;ilrnost iii .re<fit!le <.umbcrsorricricss of' the cor>tes-
tants, Fight~ dc! n<!l ustially last long, an<i lhe E!i>It It>at lc!ses the ericoun-
tet'  alt>tost «tways tlie»cwcoiiier! backs <!ff to reacli tlie sttf'  t> of'tlie sea,
!chile the bc;ic hni;liter lies d<!wn;ig;iin;irt><!ng his ccnvs.

As the seas !n wears on, the gr »ips <!f' <ows t!c«»ne ic ri large. At
or>e t!e >th oii s!<!ultr  ;co> gia I f<>urid a p ttch of coivs, uribr oker> except
by; > sm;ilt stre'«n, tttr>I riurribered rre«rty four thotisand. In st!eh circtim-
stanccs tt>ere will E!e niar>y E!utts in the crowd. L'xcept in the verv largest
asser«1>lies, one bull i» dc!ri>iriatit ovev all the vest, Eiut others an'. prc.se!ii
atn<!ng the cows arid rn;>it>tain areas of iri ltreilce;in»incf them.  !n the
periphery of the harem crowd are bulls 1<aver in the hier>>re:tr>; still f«r-
thcr <>ff; cr uising in the shallows, are the lowest t>iills iri ttic t!icr. retry.
Thc E!ulls excluded Iron> the harems are highly mobile «i>cl niove frotI1
onc E!each to another, seeking a chance to estat!lish thc!riiselves with a
group of co!is  Figure 5.2b!,

About eight days after hauling <>«t ash<!re ttic cc»i produces a pup
weighing around 46 kg. Fed on an excee<liriglv rich niilk, il. quickly gains
wcigttl., doubling its birth weight in 11 day» arid qu;idvupling it bs the
end of' lactation  La>vs, I!
3;I!. The «»i, wtiicti reniains !s ith her pup <!n
shore f' or ttIe duration of lactation, cc>nics inu! estrus «bout I!! days tx!st-
!Xil tutll arid remainS reCeptiVe fOr atx>ul J days  MCC>trit>, 1980!, du> itlg
which tin>e she mates several times with ori< or more btllls. E!stratts lhe

<h!n>inant bull ot the gn!tip is lhe f>rst rc> cletect aiut mate with an estrc»>s
cow; on her linal dcpartun. frc>in thc be;ich, she may be mate<i l>y <>ric»f
the aqi>ati< biitls 'it lhc w'tlcr's etlge or in the sea itself'.

During itic t!recclirig seasori cows are on shore for- arc»iii� SO el«is;
bulls stay i»uch lc!riger, perh;ips up to 90 days. Diiri»g ttiis tiiric both
sexes lose rriuch iveight by depleting their bliit!her 1«yc r, I'he < ows tr ans-
1'er rriuc h of this loss to their pups in the forni <!f >»ilk, ii bile the bulls use
their fat Io ptovide enetgy f'ol' the violent activities of rr>aiinaining their
position on the beach and mating with thc co>is. both of which involve;i
good deal of' locomotion on 1<in<1 fc!r ishich these lnige atiiinals ai.e ilt
equipped,

The str;iin of mainlair>ing these activities f'c>r s«< h a l<!ng perio<l en-
sures that,> bull is unlikely to have !i!ore thai> or>c»> two seasor>s as a
beactirnastcr. Probably most old beachrnastcrs pcrisli;it sea after the end
of their final active breeding season, since de«<1 se«ls are r.arel> seen
asti<!re and olcl hulls do not appear as sutx>rdii>ate males on the t!reedir>g
EIcttches.

By the end <!f 'November, most <!f' the «<l«lt t>rce<lirig se ils h«v< left
thc beaches. tuveni1 . se«ls of both sexes  It>c ri!ates pr edoriiin;itirig, sir>ce
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tticy t;ike Ior>g<r to ie;«ti sexual rriaturitv! h «il oiit t<> m<nilr in late No-
vcrnbcr and Dc<'ctnber, Iiaving bcci> abserit f'rom ttic. t>eac he»inc e the
previ<«i» April. 't' he breeding> cows returr> to riioiilt i«J;intr;rry trri I Feb-
ruary and the t!reedii>g t>iitts inM> n h and April. M<!tilting»eal» t< nd to
avoid the beaches and tiaul oul. bct>rncl tlic,' st>or'e,  !f're!i iri p<»t! !nud
w; ltow», where they Iie in I;irge hc;ips, At this seasoii th ;iggie»»ice terr-
<ier«:ics of' ttic. I! ills ar . »uhdue<l, and a< tiial hoctif! <  !nt;>cr s< crns not
<>rily t<> be perr»itted bur even s<>ugtit af'ter.

'I he arltlilill   ycle of' The southc. rn etet!hr«>t seal  I'ig rrc ~, I! th«s eii-
»urc» rhat I'r >rii early iri Septeinher rc> late iri April the! < are alway»» !me
anirrial»;>shore, with a great coneeritr;itioti du>i«g Ilie bic .clilig Ill !llrtl»
of'!!ept 'rnhet to Novet>>her. The ricwest ar'ristrt»;>lw;>!» h;ive a grc;it
store of t! lubber.

N<>t surpt'isingly, the sc;ilers of >lie eighteerirh;iiid >iirictceiitli c.c ci-
turies wtic!  'arne tc! hiint tt>c fiir seals did not igrrc!rc this pot<.ntial re-
source. I'urs were 1!referrect t<! elepharit »eal <!il, »in< e the t'<!rrrier were
less trouble to obt; in, t<>ok Ies»»p;rce o» b<>ar d, ar>d,;rb !ve all. werc. iiiore
valil >hie.  !i> the other htincl. clcphant oiling  'c!ulcl b  c;irried ori t!cfore
the 1'«r se,ili!ig heg; c>, anct or«c. the f'ur»<al pop«I; tic!n harl 1>c<n re-
duced, elcph'int oiling offeted a profit; blc p;>stir>re wl>ile the» ai.ch
went on f' or the surviving fili sc>il».

Sealirig vessels u»«ally start '<I lif'e a» ivt>alers,'in<i thii» had tli<' te 'h-
nology an<lapparatu» <>n board f<>r proces»irig blubber, whet tier it c.arne
 ' rom a whale <>r a set>i. A large elephant se;� < ould easily 1ield two I!;ir-
rels of oil,  >r;i thint c!f'a ton, air<1 that probat!lv with le»» eff'<!rt t tiari wa»
required t > find, Iiunt, fiense, «>ok out, tin<i stow;iwav;>!i equisal ..r!t
amc!iint ot right whale or sperm wh ite blubber ar sea.  ; rr;rir!ly inariv
>vhatc ships to<>k partial <argc>es of' «lephant seal <>il  an I f'iir»eal »kin»,
too, if they coul<I f>nd then>!, while s<niie vessels w<.'rc fitted out. especially
f<>r elephant oiling,

'I'tic s 'alers»tarted iii niicl-October anrl were quire indiscrirriin;ite in
what they killed.  '<>ws and pups were stur»>ed N itli a 1!low to >lie»iic!ut
f'ron> a he;ivy club and then lan c cl; the largest hrrtils iverc killecl by;i rifte
ball fired up througt> the palate when ttie biill reared i p;ind ro; rect.
Once killccl, tt>e ariirriats were skinned and the hlubbci rc!>roved iii
"h<>rse-piece»"  >>Iso known ris "hfai>kct-pieces" !, iisiially aho it t.">-60 ciii
loiig artd 40 ciii wide. 'I tiese were tt!en either»trrrng o« I>;«kp<>tes or
Ic>adcd into harrows and takeii off to >lie tr.yworks. Iii niai>> case» Ii >rse-
pic<  » were floated <>t'f'to thc parent ve»»cl to he triecl c!«t.

If seals werc very nunier<>us, a tr.ywc>rks was set. ut> ashore, tug< ther
with n»rgh living q«arters for the sealers. I hc tryssoi k» «!nsisted  !f >tie
or din, rv c a»t-irori p<>t» gener; lly in use or] ssh;iling vcs»cl»,  !t thor i 10tt
gallons capac.ity, set. ut! in pair»  »i;i brick t!c"«.th, Li! l'illv I!<'al' a»IIlr II
str earn, t'or ir was thc c. ii»tom to»<>ak the biut>1>cr. foi' 2 I � IH ti !ii!'s bei' !I'c
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n!incing and boiling. Such Iu!ned tryworks <an still 1><.. fc>und u> shel-
tered 'In< h<!rages on islands such as So«Ill  ic»l'gia.

'1'1>  l>h!hber»f elephant se;>fs was s>id to be har<ier to b<>il than
v hale' blubber and so was n>in ' !<f !not'e fin<1>. The s  al«rs c:lai>neci that a
barrel of' bh>bber w»uld make a barrel of c>il. A tr! wc».ks ol 100 g,>lions
capac.itv <»uld pro<i« e abou  .! � gallot!s of »il a da>   'lark, 1877!. Ac-
cot'ding 'to Scalnn!<»! �874! thc oil so pr > luc ed was superior to wh;Ile oil
for luhri<">ting purl!c>ses, though in fact. elephant se;>1 <>il is very sin>ilar
to whale oil in its properties.

Af'tet extraction, the oil  tom th<.. try pots was bailed»f'f' Io a < oole>.
and then inc<> < Isks whi<h were rafted cn>t to tl!e ship, Th«scraps left.
ai'ter boili>! g blubber were used f'c» ft>el, sor!! et in! es af'ter p >ssing
th>'ottgh a. p!'ess Io ext! act n!ot e otl, lusl as on a !> !laic ship.

As in sperm >< haling, the Yankees were pre-en!i«ent it> eleplta!>t oil-
ing. Scam«I»! �874! claitne<l that Atnerican vessels had a mot!<!p»ly of
the business. Some British ships were no doubt afs > i«v»lved  '   »>!!mon
design of try 1»!t I>I South  ie<»gia bears the inscripti<>n "Jol>ns<»! <>'<  .:o,
W;<f>ping Dock" !, b«t the British gra<hc»lfy withdrew from both s»«th-
e! n whaling a«d sealing, leaving the fi ld to the An!ericans in Ih« last
�«;Irter of the nineteenth cec>tory.

'I'he indiscri>ninate hunting rnetho<ls;>clop<ed s»»n re luce� the
stocks»f eleph;u>t seals to;> 1<!w level, but. Ih«y we>e n<>t s<> r.efentlesst~
purs««ci as the f»r seals. First, «1< pl!ant seals were intrinsi<;>	> less valu-
abl : Il!'»! f«r se'>ls, and so snla! I  'a! g<!es were 1cnpl ofital!l   smttll parcels
of f'urs <'<>«Id be profit;Iblv sought;>s long as the>'e wer«sut'f!c ient el«-
phi>f>l s '>>fs to n!ak» up I ca>'go of c>il!. Seen«<1, sin<.e the p!' ! h!c ' wt<s
hulky in «ither a ra«c>r;> refined st;Ite, It was of'ten irnpossibl< t» se'>I on
beaches th;It tacked;I g »>d boat lan<ling. At Hearcl 1sl;Incl on<. vc:!.> large
bein< h, i.ot>g Reach, »as c<>vere� with elephant seals in the b!ending se;I-
son, but tl><>ugh it < ould b» approachecl hv land acr >ss;! glacie>', !!» b»!t
cc>«fd land on it.  .;onse fuently. men were stationed at long Be> <.h I»
drive the seals f!a< k into Ill<. 'Kilter as they h >I>led o<ct, i!! the hop» that
th y wc>ulcl haul ul> on son>e >n»re accessibl« f>each v here Ihe> co«l<l 1!<.
kill«ci;md their bluf!ber taken;«!ci boiled down. Th«>e u>ust h;>ve been
rn'cn> sr»aller beiac hes where Ihc se;>ls coulcl l>reeci unn!olc st<el by Ihe
sc, lc.ts. As elepha<>I seals becau>e scarcer, Ihc pra<.tice <lc> l<>ped of
Lu>ding;I party to live ashore, perhaps for seve> al >ears  Moss.loy. 187'.!!,
to kill the s«'Ils;Is they h;«>le i out Ihrc»>gh the >e. r;cnci th«s m;ck««p;>
few barrels»f'<>il.

Records are sc a! ce, but. it is like!> that as the s »>ther« whali!!g >ra fe
de< lined with I.h . <te<rease of right whales ancl the intr.oductiou <>f pe-
tr»1< >u!>  which depressed the mark  I f >r whale c>il!, s» I<»<> die! Il>  el<-
pi>;n>t seal inclustry. I he 1870s were th<; last decade. in which elepl>aut
c>iling w;>s  ;Irried on to any g>eat extent. A few old br igs;m l schooners
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c<>rrtinued sealing rtuouglr r.he closirrg yeais <>f t}re rii reteenth century
arid even int<> the twentieth. The last of th«<ild whaler/sealer», th  }irig
Dais!, visited S<iut}r  .eorgia in 1907 and;<gain f<>r the last rinic iri
1912 � 13. F<irtunately s}!e had on board a» <>utstarrding chro»icier f»r
her last trip. I'hi» was Robert C:rrshman Murphy, who Iel't r < harrrring
rr>d vahrable a<>courlt in his Logbook jnr  .rar e �947!.

Murp}ry, r>cwly graduated arid <»r lri» first collecting expediti»n f<>r
the American Mu»curn of' Natural l-list<iry, w;rs appalled at the w;intort
slaughter <>f t}r«<ow and pup seals,  :a}i air< Ber>jamir>  :lev«lair<1, rhe
nraster <>f thc D«r>v, was equally «ppall«d to discove> rliat lictwecu his
visits of I!�7 ar>d 1912 a legaladrninistration had <»rn< t<> South  'geor-
gia and he ha<1 to apply for a license t<> take the seals he r«gar<led as his
}iv right. A «>r>diti<>n of the license }ic was issued  ori pay»>crit of f50!
was that »rrly male seals might he t <ken and the y<ning were to be left
undisturbe<1,  ;leveland, bv Mrrrp}ry's account, ign<>re<1 r}re»e conditions
and avoi<lc<l ariy corrsequences by sailiirg direct from S<>uth  'eorgia, lor-
going thc f<>rmalit! of clearing hi» ship officially and leaving hehind him
an unpai<l Eiill for k 1 5s. f' or  pr<>ba}>Iy unwanted! <.u»r<>rn» services.

Tlr«. clranges that C:Ievcland deplored werc <:»rr»cquen  to the devel-
opment ol' r.he modern antarctic steam whaling ir«lustry which w;i» c»-
tab}i»hed in South  'eorgia bv  ,'. A. Larsen in I!c<.ember., I!! �,  !» <li»-
covcrirrg  har.  }leir hithcrt» rreglected colony wa» the si e of a fl»uri»}ring
commercial enterprise, thc Bri ish, wh» < lair >c<f Sou h  ie<>rgia by right
ot' ;aptain  :ook's tir»t lan<ling in January, 1775, sent a» ad<»ii>i»t>ative
staff t» control the activi ie» of  he whalers.

'1'he British admini»<ration wa» aware ot the damage that urrcon-
tr<illed sealing an<I whaling c<iuld do, ari<l the Falk}ar><f 1»lar«1», of' w.hich
S<>u h Georgia wa»;r Dependency, a}read! had legis}a i»»  tire Seal Fish-
ery Ordin;mcc of 1899! which pr<>vi<led prote<ti<>n f' or seals, '1 hi» wa»
modified and ex en<led in 1909 r<i <.<>ver the seals i» S<>uth  'eorgia. Fur
seals werc pro ected absolutely, but t}re whaling c»nrp;rr>y se  up by 1.;rr-
»en wa» granted a license t<> take elephant seal» in 1',! 10,

Bv 1910 the elephant »cal »rock at South  'c»rgia had Iar.gely rcc<ii-
er'ed front the depredations of the ninetee»rh ccur.ury � the»«:a»i»rial
sealing voyages of  he }HhO» and Ib90s an<}  ;aptain  :I«i«lan<1'» tivo
expc<li ions notwith»tai><lirig. 1nitially, re»tricrioiis on»ealirig iver e»n ar!
ad h<>c basis, but fortunately  he British a<1»rirristrator, wh» wrcs resp»ri-
sible for drat'ting the conditions of the sealing licenses, dr«w «p a.set <if'
rrrle» ivhich former} <lie basis f' or ratr'<inal expfoitatior>.

The coast <>f South Georgia wa» divided into f<>ur»c;<lir>g divisi<in»
 with severalarcas where sea}ing wa» riot per T<itte<f!, <>f which only thr«c
were to be w<>rkcd in any one year. A lice»se tee of f50 was charg«<I f»r
the right t<> kill up to 2,000 adult male elephant »cal» ir> each divi»i<>r>»o
licen»cd. At first, }eopar<l and Weddel}»eal». which appear«<I irr»mall
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numbers at South  'corgi>, were i»<lucled i» thc perniirtc<1 total, but
W<.d<fell seals >v< re prote<-ted in 1917 «nd leopar<1 seals m«<lc up a negli-
gible proportiori of the seals killed. 'I'li< m;ixi»>uri>  i irnber. <>f' seals th;it
could I!< taken in 'my one year divas thus b,000, though it. was»ot uiitil
coritrollcd sealing had been in progress f<!r niore rh;in twent1 years thar
this figurc was approached, ai>d it w'is riot rchiev  f until 19'47, In tile
early years of' controlled se' ling a closed seasoii from October I to tlic
last day i!f I<ebruary protected the seals f' or mr>eh of the breeding seasor>,
but. bv 1921 the start of thc <losed seas<>ri was ch«r>ged «> November I,
«ncl extensions to allow sealing in No<en>ber ><ere regut;rrh approve<1.
Mosi. seals were killed in th< spring. during the breeding sc'ison, birr
sonic werc taken iii Mar ch arid April clur i»g the mouliiiig of the I»ills.

Techni<lues diff<.red markedly tror» those of thc  >Id-tir»c sc;tiers;
good accounts are available by Matthews   I 'HZ'! and 1.>rws f I '.1 > 3< !. M >d-
ern sealirig was ru» as an «i>ciliary indus>.ry to a rvh«fi»g shor.e fa< r<!ry.
Obsolete wh'rle catchers were used to take thesealirig < rcws arouii<1 the
islancl to liunt the seals and ship rhe blubber back to rhc whaling st;iti<>n,
where ir. was cooked in the same was as wh«l» blubber.. When I fir.sr vis-
ited South  ieorgia in 1953 there w<.re three sealing < esscls,it work. 'I lic
m<>st modei ri h«d been built in I '921 «nd had a gross tonn;igc of'110; r fic
oldcs  had bce» built. in f884 and was 77,5 tons gross.

On reacfiing a beach where se'ils were to 1>c t;>ken, tlic s< «ling crew
w«s sent ashore in a heavy Norwegian pram ditighy. I he crew consisted
<>f tlic gun>ter  t.he mar.e <!f the sealirig vessel!, a l>e'!tei, rl»cc flensers,
«nd three hookers. The pram was either rowed 1>y one of tfic seameri
fr >r» the sealer <>r towed  :} >se inshore by the rriotor lif'el!o«t o  the
sealer. The master, < hief e»gi»cei, aiid o»e searnari !-crnair>ed o» hoard
the sealer to receive imd load the skins as they were brought oiit..

Or> reaching tlic shore the scalers ha<1 t<! maneuv<.r their heirv> boat
so as to»iak» a saf'e I«»ding, usu«lly a dif'fi  ult n>atter- during the c<lui-
noctial seasons in those latitudes, so that wet> ii>gs werc frc<tuent a»� ur>-
remarked. 'I'he gunner was in charge ashore '>nd indicat< d where ol>cr i-
tions were «> 1>egiri aiid whtcli bull >vas to be t; ken first. 'I'lic beatei  v,is
e<1<ripped rvith an old brass condenser tube, about 2 ni loiig, froru oric of
the whale bo«r», with whi<h lie stru< k the biill «f!orrt the hc«<f, iisually
<>vcr the eye. 'I iris iisually caused ever> a large bull ro f>ack aw'iv not as
ir result of the srrcngth of' r.lu. blows, whi< h were trivi:il conip;>red witli
rfrosc re<eivecl i» iritraspecifi< hghting, b«r because <lcspire its ro«rs and
chalferrgc» it contii>ually receive<1 blows <»i whar il>. a >ro>1>lal  unrest
would bc. «very vulncr«ble area. Be iters also shouted at rhe bulls, 1>ut I
doiibt it' tliis had ariy effect at all, Shaking pebb/es vigor<!risly in « tir>
cont;>incr' w'as a usef'ul way of drivirig  >If cows rli«t encroa l«. l on ili<.
s< cnc <!f <!pcrations.



he<!L>  c»d<Man

Occasi<>r!altv a bull prove<l ir!rpossitite lo <ir ive,ind ha i to bc sho 
where it was or abandoned, t» t this was rare. If, 'is nor nally h;ippcried,
rhe hiill 'ha»kerf off', it iisiially lurned at!<>rrr;<r!d liimberc<l lleadfirst
clown t<> ttie sea. The beater tlicri jabbed «t its tiiridquarters just as i  was
about t<> ciiter the water, c;iiisirig il. Io swivel;in>uncl aiid hack rhe I;1st fs w
meters down to the ware! with its head rais»<1. A <: lever beater !v<>ut I
ar.rarige f'i!r the bull to bc sliglilly oblique  <>  tic slop» of the bca< tl al tliis
point so that, just as the hir«tquarters enter»<1 Ihc water. rhe grIlrncr
could stloot the bull in thc he icl with a soft-»<>se l bullet. I.'su«11> r tie sl«>t
was pl;iced just in fn»u. <>f the ear. but, al <i iaiige ol only riv > or tliree
meters, the exac I sit» of impa< t was n<i  very imp<!rr;int.

'I'he giinricr «ii<1 beater then wcrii of'f' f' or the ncx<. bull and the Hc»-
scrs took over. 'I'licit Iirs  task was to drive a long-l!l,ided knife int > itic
heart, not I<> c»sure the death of Ihe seal  a se«>nclshol dir ecrty int<> Itic
 '1 at» i m w'i,< ihe usual means <>f <loin g this if tlicre cviis any dc>«ln! but u!
;irrest  lie «< tiori <>I' the heart, wtiicli was usuallv still pumping srn>rigli
dcspi e thc total destruction c>f' Ihe btain. If';irrcrial pressiire werc not
relieverl, ca< ti niinor artery ciil it> the course <>f flensing wo«tcl jct,l f'l»e
spray of blood, as often as ilot  il seemecl! riglll into the»yes  >f the
Hcrlsel .

In  h< carlv years of «>ri n>lied sealing ttic. flcnsers fc>lh>w»<l tlie
l>ra»tice <>f tlie nir!eteentt!-<crr urs sealers ari<1 look the bl«t>t>cr <>ff in
eight hl;«ikct.-pieces  M;itthcws, 192'.E!, biir sii»< I'.l5;> the skin <irl l bliib-
t>er wee< renioved together iri c>rie almost < i>  »tar sheet, a tec tlnique t tiat
s,ived r»ucli 1 ibor and l<>ss <!f oil. To do ttii», I.he first rn >v<' w.is to cut
.lrounci tlic foref tipper c»i c>ric side  the side that was 1<>wer <>ri  he t!cacti,
if Ih  t!ull was tving c>t>li<tuely, as it st><>ut t!. 'I'lie cilt was c xt»«cled pc>ste-
r'i<>r ly, right  lin>ugh  t!e thickness <>f thc blubber,;rt!out itic length  >f thc
Ilipper. Simil<ir  .uts were made in!i rid the other Hit!I>cr, the he;iri,;»i<i
thc tail, and cmc t >r!gitudina!cur al<»ig the i.idge c>f'itic.bac k  Fig in..>. i!.
Ili nlakitig t tres» culs, the fle>!scr s w ci'e atw,'Iys   arcf ul to ke< I> tile c<lge
<>f' lheir 1»if'c upwards so th;it tt!e! slit thr »igti Ihe skirl fr»«i h»ne'l h,
thus av<>i<iirig dulling their k1>iwes on the glalrls of sa11 i th'll usuallf
l<xlge t iii»<!iig lhe coarse li;ii! s of th . hide. Even so,  hei p;>used alter
c very rwo or three  rrrs I > whet their knives on steels th;rt bring I'ron!
their belts.

Once these first cuts had becii i»;«lc it ivas;in c;isi I.;isk to ficris< tlic
 lors;il skin;lnd t!hit>ber away En»ri t tie <arcass. »sirig small h;in<i t!<><>ks
t<> hold the t>lilt>l>ei. When the iwo flaps olde!rsal blubt!er w<.i'c spre;id
ori either siclc c>f Ilie can:;iss,  tic flipper on tlic lower side. w;is passed
through Ih< lorig slit cut in rhc t!tut!t!er, ciir;<was with its sc",il>iilii, and
 iiscarded, 'I'ti» Hipper on th» «1>t>er side w;is 1>;isse l lhroiigti Itic skin irl
the san!» w;iy. I hcri the hooker» sti uck their h>rig blubber hc>c>ks irilo the
Hipper;in<i, tie<i! irig on then>, n>llecl the can;iss c>vc r clow n t lie st<>pe c>i'
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the beach. As the <iircass turned, the 1lensers, or>  lie other side,  ut it
'iway I'rom the skin ancl blubber, on which was left much of the siiperh-
cial n>usculature, including the !vhofe of' the abel >iuinal wall. I 1 the car-
cass lay obliquely, as it. slrould, it would alniost roll clown the beach un ler
iis own weight, saving much labor. 'I'here it was left to rot. The v h<!le
I>rocess, I'rom shooting to cut<.ing the skin ar!d blubber cc!n!pletely f'ree,
was Ilo>'ll>>illy ace«>i!phst!e<1 >ri a ht tie less ttiar> tour riii>>utes.

'I he upper edge of thc skin  us«i>fly the head cri<i> ! as then do»bled
over iis lower pari, and the loose biincile was n!lied srnoothfv into the
sea, where it floated. A I � 4.:> rri s<.r<>p of stout rope witli,iii eve splice at
each end was then ihreacled through one ol the llipper hc>les;in<1 th<.
cves looped over a toggle, one of eight on a long fine. 4'her!,rff r t>  iog-
gles had skins attached, the pram passed the end of t lie toggle liric to tlic
motor boat, which towed the bunclles oiit to the se;il< r. If'sc;ils N ere plcri-
rif'ul, ab<uit fifty and perhaps as many as sev !ntv �  <>ul<l b  i;ike« iri;i
day's work.

 !n boar f. thc. skins wer  st<>wc i in wliat llild beeii the line box when

the vessel was a wh;iler, As this lay rarh r far f'orwaid, ir. was usuallv nec-
essary t<> take a <lc k cargo aft, to triru tlic stiip;i little. A I'ull cargo was
from 70 t<> 230 skins,  leper«iirig on r.he size of the ship and the time <>f
year the seals were laker>. '1'he sliip tlieri rei.ur necl to the v haling station,
vvhere the skir>s were uril<>ade<l,  lrawn up on the f le>!sing plan  the,>re,r
where thc wh iles !vere  ut «p!, chopped up. and cooked»nder ste lm 'it
a pressure of 60 psi fc>r six hours. Despite the high proporri<>n of skirr
an<i muscle tissue preserit with tire blubber, a high-gr ade oil, cqiiiv;ilc»t
to No. 1 whale oil, was produced.

I'his sealing was highly proht,iblc; h>r  <>rr>I>irri tivef> little invest-
<i!et92>, up to two  ho<isa>> l lo>ls of <>il of' ihc sarrie value as wlrale oil <.ould
be <>biairicd f'rom uric sc.is<>n. Iri;in att.enipt to increase the returns even
f'urther, it was rashly decided to increase the qirota  'rom  i,000 se;ils t<>
7,>00 iri 1948, arrd to 9,000 in 1949, This highest quot>i was i!cvc!'
achieved in fact, the greatest take being 7,877 seals in l <35 l. I <>rrr>rrirr  fv
f<>r the I'uture ol' the stock, in that year R. M, I.aws. > ho h ici l>cc«sr>>dv-
irig the biology of the snrall breeding coloiiv <>l elcptr;>!!t seals ai Signv
Island in the South Orkneys,  .arne t<> Soiith  Ic<>rgi; .

I.av s detected signs <>f' cieteri<>r;>>i<«> iri the <orr lit«>n  >1' the l>erd,
which had progressively worsenc<1 fn>n> tire late 1930s or>wa>'d  L;>ws,
196 !!. The first sign ha i l!ccrr thc sc;ils' vacating the large open be i 'hes
I'or srriallcr, ro .kicr <>ries, c>f ten inaccessible to the se;ilers, I,;>ws;>fsc> s»s-
pectc<l <liat ii "refugee" inovenieii<. of elephant s<';>is I r or» S >utli  'c<>i gia
to c>ther isliin<i groups � which began in the Falkl;ind lsl;in<is soni . tiinc
in the I'iic 1920s,;rr>d in the South  !rkr>ey's perh; ps ir> >lie 1 	0s-
Iriiglit b» a syrrrplorrl of over'ha> vestiilg. It is h;>id ro scc wliy tlii» rriove-
m< nt f'rom South   eorgia, which r>!ostfy inv<>lve<i >norrlting s "iris ot'both
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s 'xeS at I I in>< of Veiii' >Vf>  I'> 11 ill lllg >V>IS Iil ilbe'Viiilce. Sl!<!ul l 1!C 'lSSO  I
a<cd ivith excessive sealing, h»r rhete is no mo>'e of»i !«s cxl!l,i»;ition,
though p<>ssif!fx >»in»i  fiinati . �>aiigcs niight bc inc >fvc L 'I'l>crc iv;ts
less co»t> ovcrsi;il evi len<'e of';I de< I e;Ise iii 111< !I!;tl  «!I>11!«I>cilt  	 tl! '
st»< k f'r<!n> about I!!-'IO ot> vard, L'si»g tfic c it�> pcr  :at< fter's dav's iv<>rk
 C:I'!XV! .Is;I ii»it of' ef 'ort;>>id i;ikiiig tli< seasons in gro»ps <	 fbi>i  to
elin>inatc variations ca>is cf hy the Ioiatio» of' tl!c divisi<!ii» se;ile l!. f.;Ix~s
sfio>ve<f th;it ihc <;;it h,it S<> itf> Cicorgia declined front 38.:! sc;>ls pc>'
 :f!W iii tl>e 1!!;1 !s t<! ' <!. L se;Ifs pe>  '.BK i» I!!.	 �.! 1.;i d> op of '23.2
per< co t.

Ve> f!;>ps the ii><>st p<nv ! liil to«1 Lairs >v,'Is;if>l . t ! bi i»g to tliis studv
was;> Inerans ot  fetern>l»l»g;«  ter;Itefi th ;ige of the se;ils kille<1. DI« i»g
f>is  vo> k;it Sigi>v, lic li;irl tinted th;it the piilp c;>vit v <!t thc c!cphar>t sc;il
 -;»>ii>e i.e!ii;tins opei! If>io«yfio«t lif'e;»Id ili;it <le»tiiie is l,ii<1 <lovvii
seas >nally, rcsiilting iii a pattern  !f'hanrls oldiffe! tng opri<al piopci ties
;issoci,ited» it 1! f'ee liiig; I! l f',>sti»g pc!'iods  I''igurc s.8!, Bv' t o >»ting tlic
iiiimher of' these c! cles .i»d k» !iving th;it;ill bii.rhs took pf;> .e iii;I 1'eN
»ccks c;icli year, hc c !ul f <fctcrminc;igc i! ith grca  acctiraci. A» the pat-
t  t'n of the 1'I> ei'%  'hi'Itlgcd oil  lie 'itt'lllllileili t! f seXU'll in'I'I « I II >', i>gc 1>ol
onfv at. dcatl> fr<it;>iso at ptiher[i co«fd hc < etc> »>it>«<f  f.;i>vs, I!!;
,
I!!.>'4;I, I!!,>'3l!!. I.;>xvs's h>'pothcsis of agc dct rn>ii!ati<>ii fr<»i> tooth stru<-
t lire 92vas s iibse [1>en tlv   otlf> I tl>e l f i < >i» ki>«'4 ii-ilg<' b> i» i le l ill>Ill>>>ls bv
 ;arrir k; i>� Ingham � !t!'!!, Applvi>ig this meth<!rl, f.;+vs xv;is;>hie to
slio>v il!;it i» 1!!.	 flic;Iver;ige;ige <>f Itic biills 1 illcd b  I.lic sc'>le>'s iit
S<>»th  'eorgia   ",is  i, ! yeats  r;iiige 2 � 1 !!,;ind not one <	'1 ! ! hiills ex-
;»iii>icd >~;Is older th.in I  ! i cai.s, >~ hilc at 'Sigt>x thc average agc of brccd-
iiig hiills >v;isl  ! ve:II s;iii<1 s<!>tie >~ ere;is  !ld;is 30  L;t>v», I!!.�<'!.

As a result of'hi» ohservatiot!s, f.,airs n!;i lc tc on!inc>id;itin>i» for the
f it<ire c !>it>� 	 <!f' t tic sc;ili>>g, 'I'1>csc ii>r.lurlc l scttii>g <fuot.i» 1'<>r thc vari-
oiis rlivisions  al< >fate<I oii the fxisis <!I'the;i!.>iI;>fife stock, >est>i ti»g tlic



kill t<! bulls of' n«!rc thar! 5.5 in r«!s» t<! tail length, .ii>d»riiuririg that 10
pe><»nt of'the bulls al«!v» this size were left  !n c i< h h<"«h. An 'i l iiti<!rial
imp<!rtarit rc .<!ri>ni»n lati !n was that a l !wcr  a«i>i< t ! !th bc «	1 . r !�
fn!rn cverv twentieth bull killed, so tli;it;> <heck c<»ild b<, kcpr <!ri thc
average agc <>f' thc ical» kill»<i in <a h diviii<m. In  "il<iilati»g the <iivi-
s«!t>al qli !tai, Lil'Ks 'w<!rkcd o	 i hc «ssu i «pt «!rl thi>l il« i>pl!i <!I» li!te fit! i !
w<>uld be one breeding l!ull to»very tw»lv» «!ivs.  !r! iliii l>asii r tie <-.ik ii-
lated surpliis a»session ot'l!iills an><»inrc<l to i.NZ, i<! th;it it ic rr>c<l thc
origi»alarbitrarily cl><xier> qu<!ta <!f fi,000 was ve> v ri<ai tl>» ina>k, p!<!-
vid .� it was  lividc I;irn !ng th»  Iiviii<>i!s ir> pr<!p !rti !ii to itic avail«bi»
,it<! .k,

Laws's recoinrnei>dati<!r>s were;id !pted ii> I!!;
 with in;irked sue-
r»ss. I had the privilege of workir>g with the sealirig ir>dust>s to eris«re
th;it  he regiilations were properlv observed ai>d thai late> q<iotas were
further adjusted t.o take accoui>t of variations observed iii the average
agc of' the catch. The yiekl of' seals per  :DK rose as a response to in-
creased stocks, as did the average age of' the catch and the oil procluc-
ti »i, !iris last beiiig affected i«!t. oi>ly by the greate> size oi the older seals
hciiig killed but also by the advance of the date of tlie midpoint ol the
season � another consequence of' n!ore abundant seals, since rhe earlier
a buH is taken, the n>ore oil it yields,

Laws was able to draw age/biomass curves lor the se ils fn!n> c;ilcii-
lated mortalities and length/weight relationships. 'I'hese sh<!weri th;it in
the In'ile the blot»ass of a yeiii class lilc!'eases ll <»i! bl!'fl'> t ! iig ,.' 1 iii ii
result of growth, cleclines from then to;>ge,'5 thr<!iigh mori;>lit!  !f' tli»
yoi>ng seals, re;i< hes a peak at age 6 with the rapid gr<!wth t<! .icx«al n!;i-
t.urity, aii l their declines steadily as ni<!rtality gra<lually exlinguisties t.lie
year  lassc»  I'igurc.!. !!. If th» < itiiri;it»d weight of' the catch in each age
gr<»il! ii 1	<!tte l  !ri the s»rr>e gr;<ph, it can be seen that this woiild be
equival»nt. t<! takirig t.h» er!ti! . H-yea> class, leavir>g rio escapeinent. It
w<!iild bc tlicorctic.ill! posiiblc t.o obtain a catch about 17 percent gr. ater
h! takir>g tl>e entire 6-year cl;<ss, but this would involve hai!dling in! in-
 T<'a!<e  !f' about 4.'! percer it ir> the i>un>be> of seals taker> ariel w'ould le,lvc
n<! f'ully tnature bulls fo!' breeding. 'I'he general co»el>>sion ii th;ir the'
average age of the catch should be kept arouncl 7.5 � 8 years f<!r ni;>xi-
>nun> sustainable yield exploitation, In fact, by tl>e tir»»  tie,'i<!urli  '<!o>-
gia sealing industry ceased  for re;isons qiiitc iin<. !nnc  tc<l with t lie iiv'iil-
abilitv of' seals!, the average age <!f' the cat< h ha i level»<i <!ff' at 7.7 yeari
 Laws, I!�9!  Figure 5.10!, exactlv  itti!!g tl>» r»oui>e>r>er>ts postul;>ted
bv I,;>ws t<!r r;>ti !nal exp <!itatior>.

Inevitablv, exploitation at this level, which I.a>vs <ak«I!>rc<f i<! bc
,>bout 6 percent. of' tl>e statidir>g crop pei' year  I.;iivs, 1'.! �1, f>a<l a
rr>arkecl ef'lect on the seals. As it was possible to «>nfinc thc kill to mal< s
<!nly, the main change in the stock was n<!t a general re<i«< ii<!r> ir> itock



Figurc.'>.'!. Vat izti<>t> <>f 1>i<>tn;tss N'ith age iti S<>uth  :< ui gi.'i<'lcl>li;<itt oct<4.
.XI'tr>' I.<<<vs, 1<t40.
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Sr<>!s a a<1,3lo s

'I'able 5.1. Distribution ol' year of birth a!!<1 age a  firs  pup  nr 71 elepll.<nl
sc'lls Agc'<I .'> years .'!	<1 <>1<le!'  Mc  a!!fl e! al., 1979!

Year of birth
1965-1969 1970-1975

Age at first pup
 years! 1964 or before

3 01
.'> <>! 6

'I'l!is finding does not. iie<essar.ily mean that !lie rel;it.i<»isliip be-
tween cotnl>< tition 1'<>r lood and age;it first breeding does not < xist.
 !ther fa<'tora besides the i»te»sitv of sealing have < hanged at. Souili
 ;eorgia siiice 1<164. The very great redu<ti»n ot whales in tlie w.iteis
;iroiind the island may have altered the trophi< txilance. Flephant seals
feed oii squid a!id fish, which pr<>bal>ly la>th f<:ed oii antarctic krill, L'!<-
pha!<sr'o suP<rb<!. Th» reduction ol' k>ot.ti krill-ca<i»g l>»lee!i whales aud
sqiiid-eating sperm whales niay have made ni<>re krilI;tnd sqiiid available
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size, as would be the expected respoiise fn»»;! virgiii st<a k i<> i»!selective
exploitation, but a change in sex ratio arid;ige distributiori <>f the breed-
i»g males, wlii<. h harl c<>»seq»entiat ef'fe< !s <>n the 1'en!ales;iii<l the soci;	
behavior of' <lie seals. M«Gann �980! lias studied these «ll l»ges by <'ol	-
paring conditions;it South  'eorgia aboiit 1'! years af'ter the ending of'
conirueicial sealing  ade<lu!!te time 1'or a new bull class !o;ippear! with
those recorded by Laws. M<: :ann f'ouiid tliat folio»irig !lie «''ssatio» of
sealing there were at least three tinies as m!iny adiilt bulls of 6 ye;ii s ancl
over in the population in 1976! � 77;<ncl that <ii<>st har em bulls w<.re 1 t!<!r
11 ye;irs old, compared with:in average of 8 years foui!<l 1>y I.aws iii
l9r>1  I.aws, 1<153!!!. In Mc ;at!n's study area, he f<!iind that ahhough the
«ow:bull ratio h,«l de«liiiect  be<a!ise of' the greater s«rv!'val ol' bulls!, the
average hare»i size had increased, because there weie iiow greater»u»i-
bers <>f experienc<d, dominant 1>ull» able to exclu<k <!ther hulls fnun
larg«r groups of cows.

 !!ie conspicuous difference between exploited a!id iiiiexploite«l ele-
ph int se;ils was noted when  '.arr'ick et «1.  I<1621 st!owed th;it at XIa<-
quarie Isl!!!id  where elephant seals had ri<!t been hunt<,d <on!mercially
sin«. 192> !!, the females first p»pp<'<l at !ige 4 and iittaiiiiiie»  ol sexual
matiirity « >»tinued until age 7, where is I.;iws �956! show<.<l that South
 'e<>rgia f«t!!ales pupped niostly at age .'3. '1'1!is dit'ferenr e <vi!s !ittril!i!teel
to lessen«<l conipetition f<>r food 1't'oni a reduced stock of i»ales iii the
exploited 1>opiilation, whi<h allowed faster growth. at!el lien«' c!ll'lier
pi'egiiaiicy, ir! the feiiiales at South Georgia. H<>weve!, <vhe» a rar!d<>ni
sample of f<>tnales was colic<'ted;it South Georgia in 1<178  M«Can» et al.,
1979! no signif!<ant clif 1'ereri««.>uM be 1'ound iri the;ige at first pul>piiig
iii feinales bort! in 1964 a!id <.arlier  i.e., during <lie iiin< ot sealiiig! a!i<1
those born later  T !ble >.I!.



to Other prerlatorS. At! in .rca»C in kir! g t>engr!i!!s  Ai>t< !<u lyt  ! t>< rahu><i < !,
which like elephant seals arc s luid-e !ters, has been n !ted in South  'eot'-
gia  Smith and 't'alto! in, l9tst!!, [f' the incre;tse in elephant seals a» a !'c-
»ult ol the cessalio!! of'»«uling was et!ha!teed bv an ir!crease i!t tt!c  rvrut-
able food hase, there rt««<l he no compensatorv postpottctncttt i>f'
pubertv in the females. 'l his  xan!ple demonstrates the ftttility of'exant-
!tl!!lg tn !Soldt!orl a S!I!gtc spC 'IC» !I! !I  '0!t!pl«X !Veb of l!'oph!c !'el<it!ot!-
ships. A mnltispecic» appt<!<t h i» nee<fed, though cltrrenlly there is r«>
adequate data base lo suppo! I i!n ,

Jtl Sunl!tla!'y, !ve Can»cc l!ow tltC CICpll'tnt Seal it!dt!sl! V at. Soull!
C>eorgia went through the stage» of'it!itial ttr! .<>nt!. >tt«f exploitation and
subse<tuent depletion, follotved by st> !r!t;tr!  <>u» re«>very when the seal-
ing prcssure liltecl. Controlled sealing wa»»ucc .»»ful until <I;n!tag  vvas
done fir»t hy failing to set qttotas in proportion to Ihc»t<> k»,;tr«t th< n bv
incr«a»ittg <luot;t» to beyond the combined rnaxintu!n su»lait!abl . ! i<..ld.
Thi»»it.u.<ti<>t! was saved by adopting,!ppropriale manage!net!I. pi>li ic»
with whi .h it was po»sit!te to maintain the original qttotas while b! ir!gir!t;
rtte stock. back to»tat>ilirv with a sttbstantiallv higher prod!!ction f' or tile
sealing cot!!patty.

Like the f'ur seal irt tt!«Prit!itof», Ihe»<»!them eleph;tnt seat provides
aft ott tstdrtct tnglv' go >d exdtt! plc  !f »tl< cc»»fut » 'tent If! ' !T!dnagetrtent ol a
!ralural resource. Thei! l>asi< pi»»ipc<l «ttar.«.t«risti<s ha t. as it were,
pre-adapted them f' or this role, l'heir p<>tyt;yr! »!s habit nle;tr!T th;tt ttle
natural ratio ol' ntales Io f'emal«s   <>ul l »af .ty t! ' re lu< ed w it hi»!t risking
a drop in the impregnation rite; the cager!>cs» i!f tttc !nol>ile aquatic
t>ulls to get ashore ensured Ihttt cvcn u t>«'!< h < on!pter«ly < le;!red of;tdttlt
bulls would soon be repopulated. Becau»e <>f tlt» great scxu;tl <lit!«!r-
phism, there was no dif'ficulty in picl'ing oul Ihe bulls, while Il!cir l!ugc
ab»olt!Tc size me;tnt The seatets vvere hartdting ecorlotltic;tllv sire<i pack-
age» i!f t t! . »Ii!red fat.

l'his valuate>lc industry could have been preserved had il exisIed in-
depcr!dently r«ther than ds Itn adjt!nct <>f'a whaling c !mpany, !%hen the
whaling  Ottap»C f fr !nt gro»»  !Ver«Xt>tOitation, the rdtt'OndttV managed
»calirtg industry was dragged rh>wtt witt! it.
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The Antarctic Seals
An Unexploited Resource

'I'tie triie antarctic seals comprise f'our welt-de >neet rnonotvpic
ger!era wtiic:h together »rake up the tribe Lobodontirri. Ancestral pho-
cids evolved in the Northern Hemisphere, and some time » irty in the
initial r i<li ition in the XIic> er!e a stc>ck split off' th it i>"is ass<> ii!»<t isith
the t r»t>»riil» ratlier tlr;iii th» cold polar' waters. Ibis w;is tlic sut!frrr>it!
M ?r> i 'hliiir», ii gi <>1>p thilt »veil tuiitlv split i>lto thi 'c'.

One p;irt,  <>mprising the monk seals, Afo»nchrcc, remained in tem-
perate aiid cvc» tropical waters. In receiit tir»es tli< re liar« beer! tl»»c
specie s c!f >1>fc»>achr><, E!iit  >ne c!f thc s«, thc  :;>rrit!e;>n inc!nk s«;it  >'1'1. t>r>j>i-
ccrlis!, t>«carne»xtin t when the t,ist «>1<>ny <>n ih» S r>",rr>itta Barik  ;it><!ur
lralfwiiy bet wc»i! ll<>l t tier i! Nlca>'agua ai> t Jalr>al 'a! disa'l!t! 'ar'<'� so>lie'
tirnc;ift«r I.t.>2. 'I hc M <fit<.lian 'an Iri >ilk s«irl  M. »>0»ecch»s! a>i<i the
1 lawaiian rnorik seal  AL srhar>i>c>ter»d>! r»t>r<seru t>«> relic populations
ea li iiurril>c.ririg l«ss than a tliousaii<1 i>>dividual». All tlirec spc.cies of
mc>nk seal suff'ere<1 at the hand <!f inari, E>ut r>one ot' then> seems to have

evc r suppori.ed a very large pot!ul;ition. '1'he reasons f' or t.his are ob-
scure, but it. would appear tlrat pliocids are less well able to corupete in
wilr iii-w'iler ecosysterns.

'I'he elephant seals, Jt fi><>r>r>g<!, are another group <!f'm<>nachine seats
 Kirig, 1966! which have established themselves in tenipcratc arid s«t>po-
lar habitats. The more numeroiis anct older soiith»rn sp  i »  M. Ac»>-
i»a!, as we have seen, has its headquarters i» th» sut>a»tare ii  istarrcts.
'I he n!ore recently evolved norther» el»pha»t sc;>1,,"tL c!>rgr>>Ii>!>>tri>,
breeds  >n <! ff-shore isl;inds fr<!m < entral Bajir  :>clif<>rr>ia. Mexico. to cen-
tral  '.atif<>rni r, t!ut its inain f«»<ling gr >uiicls lie rioithward in the cool
waters <>ff Wastrirrgrc»> Stat», lhritistr  ;<>tur»bia, arid sc>utlie;ist Alaska,

'I'tic rem«ining group of' phocids, the Loboclontini, col<>ni7ed ttie
Antarc i.i<  luring <lie late Miocene or early Vtioceire  Laws, 1964!, at
wliicli tinie tire Antarctic enjoyed a nrore temperate «lin!;rte. With the
<trift of' the  ontinents, Antarctica movect toward the p<!le,;ind diiring
rlie subsequent cooling and glaciation the I.ot!oclc!iitini t>ec al>l« i>el>it!tc.'cl
t<> low teliiperatut'es. Ail evotutiotlar! radiation o crrrr '<1, giving risc to
the I oiir rather distin< t and highly sir< cessful forms of anti<re<i< seal that
we know today. These are the We<let<.tt seal. Le/>l»>cvchc>le! u>cddcllc'i; the
erat!eat<.r seal, l.<>b<!d<»> carri >roll><<gus; the leopard seal, H>~drrcrpn /ep/0»s'> ;



,Sc at! a><et.afar>

ari<l the Ross sc.al, O!r>rrcatcrjajr<rca rv»sii'~. '1'licse lour spec ies, togelhc r with
thc s<!iithern elephant seal 'inci the antarc tic: fair se.il iii  lie not'thci » part
of'tlieir r;inge, divi<ie up the available ni< hc s among them, '1 t!ey t!rc!vicle
;i goo<I cx;irnple of >iiorphologr<;>1 a>td e«<!tc!gi«at ra<liati<!ri <lerii»<l fi om
fc!oct u itiri<rtion, Where two or more spe«ics occur side by side, they ex-
plc!i  clif'ferent fc!c!<l resour< es  f' or example, j.c>trc!<I<>!!IOnr!r>ate> j! jr<!C<rl
H!drr<rga!*~; where they fee<i or> the san>c food the! are ge<!gr;iphically
separate<i  Af rrcrr<n jrcrtO!rrrrrntc>phncn, A rctrrrc jr jiatrcsr Le>br>clan!,

Weddell Seal
'1' he Weddell »«. >1 is a co<>it;il species int> it!iting the 1'asl ic.c siirrouri«-

ing tt>e cc!ntinerrt  Figure 6.1!. II ii the most i<!utherlv of';ill r>i;>mn!als,
apart from mari himself. Br»»<fir>g group» <!caur iii  lie Sc!utli Orkne!
1st;in<is  and there i» a very small one in South  'cc!rg>a!, where the asso-
«ialic!r> with ice is lc is rnarkecl  or, in the case of Ihe Soi>th  iec!rgia <ol-
c!rlv, at!»cnt altogetlic> !, but 	1 gclic'r lrt this seal I» tiigt>ly act;iptc<l t ! Ic:e,
A!or>e c>f the antarc i< .i»<its. the Wc<i<fell seal maiii ;>ins breathirig holes
rri tl>c. i«c., a» does tti<. ring»el seal iri  he north. 'l'h» hc!les ai'e liri  macle
it> I.hc;iuturnn in leacl» as they f'reeve c!vcr and are kept <!pen through>i!ut
the win er, '1'he seals abr'icle the ice with their procurribent upper <..;i-
riines;>rid iricisors. '1'lic resulting wear <!n the teeth even i>altv e! p<!ic»
the pulp cavity, '>vhercup<>n necrosis sets in. Toolli wear c:<iu»ed iri lliii
way is an imp<!rtant mortality factor  Stirling, 1'.�9a!, iiii<e once tt>e
teeth have decayed, the se;>I <.'.irinot keep a 1>rcathing hole <ipen. Stirling
�977! has <lrawn attent.iori to the dif'fercrit r»ethod used t!y the ririge<l
seal, which scrapes the ice !iwi>s with the strong < laws on i s f'c!rc flippers.
The use ol' clawi, which grv!w th>.c!cighout tlic life c>f' the ar>ir»al, is less
limiring than Ihc»se of teeth, whose regr'owtt> ii ir»possible c»i<c the
pulp < >vity is expose <t.

'1'l!e Wecldell .ical appears Ii! t!e target! se<lcnt<iry  Stirlii>g, 1'969b!,
th<!ugh it has bccn suggested  liat a norttIwa 'd n>ig>'a ion ir>lo tlic pack
i<» <!«iiri during Ihe winter  Sn>ith, f!�."!!. '1'h<.rc is certainly iorne
sca»or>at di»petsiori anciaggregati<iu. I he observe<1 aggregations in the
spi ing II!ighl bc <."insect by'  tie scarcity of sc<'tire lr>'eas 'Kitli rcc urririg
 id il cracks suitat!le for brec;<ling sites  l'igure fi, 1!. llowever, iiriiil;ir
aggr»gati<!ns are sc.c.'ri in the Si!uit>  !rkneys, whet <. Itic seals are nc!t ile-

*  shouM l!<iiiii o«i chai ihc iiiri;il <i«mes of both Itic svc<hlcll scat i<c!<I <lie R<>si s<s>l,<rc
«rrrci clv spc I»<I ivic!i itic -» c>>< i>!g, ai Ibis w is itic loiiii uscil in ili«» igii>«l Gus»rip<i<re».
lgcc I>i<!ox:Knin>i<liuo!, l»nl � IH50, pp. 700 l s>i<I 5Sr>S rcspeciivclr !
**' hough whcrc krill is ver! ah«n<l!iiii � for exao!pic, in c!< miri<tcv Hi!v � lcopar<l s<,ils
niai fc«' I cxr< nsivelv nn k rill.
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penclent oi! ti<le cracks f<ir»uccessf'ul btc«<ting. Kectdett »««I» retut't! <it
the breeding season to th» gcti«ral area of tlicir bir li but »<>t iiecessarily
to the same s tc  Stirling, I969b; Smi h;md 13urton, 197 !!, so the cxi»-
tence of' locati<.ed populati<>ns, as iiidi<;it«<i hy serum pr<>t«in potyn!<>r-
ph slits,  s li<!t »ul pl' siilg  Stlaughncs»y, 19 !9; Se;il c  al., 1971!.

The peak <>f I he pupping season occur»;!round S«p « »t>«r 23 it   li«
Antarctic Pciiirisula  I3ertr irn, 1940! hiit t><!t  >ntil the 1 i ter part of 0<' o-
ber in the vicinity of R<>»» isl«iid  Stirling, I <! i<!b; Si»if'f ct;il., 1971!. 1't>i»
clif'ference cari he related t<> the seasonal t>r<',ikup of'  .hc»<;i ice a»el  lie
conse<tuen  <i«str ictioii of the popping site». However,; t South   eor-
gia, ivhere ttie SealS pup <ni the Snow-c<>vcrcd t>caches, thc p«l>» «re bor»
 n Sc'ptctnt!ci. Typically, hie«cling;l»»cilit!lies lo !II al<!tig pi esstll'c
cr;icks or tide <ra< ks in the i<e, M<>st of' .he»«;il» t<> be seen on the ice are
pregnant fenialcs or female» with their pup», a» the inales spcn<l niost ol'
their time in the water. At the periphery <if the rooker! are founcl
no»i>reeding aiid immature»«al» of both»ex«».

The pup wtic» born is cla<l ir!;i thick c<!at »f l nc g c> li.<ir, <.urt> at
th«ha»e anti straight towarcls  ti« tip, giviiig.ui al>pc; rance of uii<lerlur
and guarcl hair. '1'his natal t>«lag« begin»  o tn<nilt at about  w<> weeks
and is cotnpletcly lost at. six wc<.ks �3onnci arid I..aws, 1964!. 'I'li<. newly
n!<!ulted pup has;i silky coat with a<liilt marking». 'I'he >nother lic» n«; r
h«r piit> for the fir»t 13 � 10 clays, t»it thereat'tei' enters the water f' or»h<>rt
periods, Pups u»iially follow tli«ir iiiotliers i it<>  h«watei foi thc f~rst
time»o<>n after thi». hiit a two-<I;iy-<>I<i pup ha» bc«ri »«en sivimming  Sin-
iff <'  al,, 1970!. W<'.aning f'ollows at;ib<> it  i or 7 >«<'k». 'I he time of' tii' t-
ing i» not certaiti.  ;oputation tia» t>««ii obseiied only once; it occurrc<l
iinder ivater  C:tin««t al., 1971! <>n 1!«ceniber 7, 4.'3 <lav»; fter the birth <>f
« t>up, wliir.h was still iiur»ing.

M;il«%<>'«ddetf seals duriiig the bi««<ling seasoti be ir»<.ar», inost of
them a our><i thc hind Htpp«r» and genital r«gi<>n, probabl! th< re»ult of
i» rasexu,it fIghting. How<,.v«r, Kauf' I!an arul hi» <'r>-w<>rker» �975! hai e
observed .   i<»ireceptive f«nialc biting a bull about  hc gciiil'il <»'if><«, so
s ich wo ind» tnas be the rc»tilt <	' rejection 1!y t'emales inst«;«1 <>f
»late/mate eii«'>unters. Agni>i»tie behavior be w««ti males ha» bc< n <>t!-
served und«r wat«r  Ray, 1967, Kooyinan, 190!H!.

lt is assumed that these s«.il» are polyg! nou», th<>ugh the exteii . »f
potyg>ns aiul i»ale exclusion h;i» n»t been detertniri«l, Perhaps the de-
gree of polygyt!s Iias bee i i i»uffici«iit to cause th«1V'«<I<i< tl seal to en!-
bai.k on the seri<'.» of changes p<>» uncited by the B,u t <>I<>in«w model,
'I here is little <lif'f'erence in size b«tween male ai!d fein il«; indeed the
1'em: le niay be niarginally larger tt!ar! tlie  nate � 329 cin aiul Z<� c n
aver; ge length resp«<..tivcts  King, 19fi !!. A» Stirling �<�a! poiiilcd <>»t,
aggrcga i<ni» of' 3%ed<tell »<als are never»o <1<'n»< as  hev are in  l>e  «r-
rc»tri;ill! t>rc«ding cliniorphic gregarious pin<tip«d», »i<u'e  lie I'en!alc»
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arc not very tolerant <>f' erich other, '1'his may be a consecliienc«if the
litnited availability of breathiiig hol '», and perhaps 1'ood re» !< r<c.», iii
aiiy particular region, The three-<lirnerisioiial nature of' the territory
must set a narrow limit to the;crea which can be clefended, expressed in
terms of' the wide spacing of fe>nale» alciiig the tide crack. This niight be
expected to result in the inal>ility <if the bulls to;ichieve the degree of
polygyny observed in the dim<>rphi<»eal», Atiother possibility is that. in
an aquatic territory, spec� and agilitv iri the water iiiav be more impor-
tarit. than sheer bulk in intrasexual fightirig, »<> tlrat »elec>.ion has pursued
ancither course, C;!early this repre»ent» a field where >nore research i»
needed, particularly on the extecii  if p !l>gvnv.

Weddell seals feed in<>»tly <!ii bent.hic and midw;>ter fish, gen< rail!
medi>>m-sized n<!t<!theniicls, though individiials ol' l!ic<ostiahI   mac  < !rti
up to 54 kg in weight liave been iaken  Koovn>an, 1!>hH!. Bc:»i<le..» fisli, a
variety of s lui l»,  ru»taceiins, latnellibranchs, and even h<>lotliuriai>s
have been recot<led in the diet  I!earborn, I'965; grit»l; nd, 1<�7!. Be-
cause of thc: greai clepth  !f' llie continei>tal shelf »n!und Ai>tarctica,
which is depres»e<l liy the weight of' the ice cap, it h;is l!een ii<lvaiitageous
f' or >A'edd< ll se ils tn develop the ability t» dive t<! great depths in their
quest f ir hc nthic f'ood organisnis. Kooyn>an �<�H! a>id his co-ivot'kers
 Kooym;>n et al., 1970! have shown that fee ling <live» niay extend to
.''�0 � 4 � m ari<lcotnmonly last 8 � 1.'! minutes. I. >ng< r and deeper dives,
to 4~i i»iiiuics and 600 in, occur but do «<it »een> t<! be associated witli
feeding. 'I'he»eaL» slioiv a nocturnal behavi ir p;>>terri, being most active
in the w;iter froni miclnight to 1 t� ! h air» 1 !<->l time  Sinif'1'et al., 1970!,
but in high latitu<les sucli a cycle is not closelv < irrelaiecl with daylight,

Crabeater Seal

Crabeater seals;>re es»eiit iallv seals ol the drifting p >< k i< e. 'I'hc! are
r'>rely seen f'ar fn!rn th» ice;itirl aliiiost never haiil <iiit  iii »bore, '1'hey
have a cl>cllt>lpcil'll dl»t>'ibtlll !i> iiild no sub»pe  i<'» 1>J've beell i'ecog-
nized, nor have»ignificiiiit polymorphisn>s been f'cniricl iii serum protein
analysis  Seal et a1�1971!, Although the genera! w.it r <irculation in the
Souther>i  !coat> i» west to east aioulld  lie   in>.iiieiil, l !cal gyi'es exist,
notablv iii ttic Keddell Sea, It sec;m» likely thai. separate»tcic.k»  !f
cr»t!<.@ter»ea!» exist. but with a fair degree ot geneti< exchaiige be>wee>i
thc..ni. C~roups of'crabea er se;il» are occiisiorially see>> iit sea»iviiniiiing iii
;i clirectiotlal inanrler  Bertrain, I.N0; Bontler al>d I.aw», ! '.!t! 1; Soliailik,
I.Pt�!, but the extent ot' these migrations  if' they are n>igrations! has not
been deter>«itic<1.

The cr;ihe;it .r»eal is moclerately gregarioii»,  ift n forn>ing gloiips
of a d ! cn <ir»o, though smaller grc!«ping»  a group mean  if 2.2 seal»,
accortling t >Sii>if'I'et. al., 1970! are inure u»u;il. Recent reseat'cti bv Si»iff
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arid his c<illeagues � �'.I! has given iis;i miich full< r, tholigh still in<om-
plete, uridci s andiiig»f the rept» fu< tive bef!avi<>r  it this spe<:ies. I!r>r-
ing the 1>r<.eding seas<in the adull niales and feil!>iles fol'rn p'll! s, e ich
p;iir»n a separale H ie in the pack i< e, xvhere the> rem;lin lor extcn<fed
peri» ls, as evidenced by f'eces, urir!<., ancl coriipa< i<. l snow  I'igur  6,2!.
The males are very intolerant of ttic;>pproach»f <ither seals, an l tlris
may exp4ir> the large gr<!iips of in>mature cra1>c<iters seen on f;ist ice a 
this  it!le.

The pups;ire borri in September ancl Oc obcr< with a pc;ik in the
earlv to n!i<I<lie p;lrl. of  !< t<!her. I hev are < lad ill <i w'<i»lly coat ! <iri<>i>sly
described as grey-blue or f>r»wn, Circunrsiantiai evider» < fr<irn the i i»ll>
stri>cture suggests that la talion lasts al»»it five iveeks  Bonner;rrr<f
I.«ws, f I64!, l>ut Sinif'f arul his colleagues  f97<>! have sriggested a
sh<>rter period»f a>oui d four weeks. Despite ihe fac   li;ii  lie famif>
gr<>rrf>s  <ir "triads," since the pup»f the group rn;iy not be ttic pr >geny
<>f' thc male! are widef> disperse<i in the pack icc, fre<llient corripetition
f»r rcp!.»duc ive rigliis still occurs an l the inales bc ii woiir!cls char >r 'ter.-
ist i  of intr;>specific enc iiinters.

 .'<>}>>>lation is pr !s<imed to take place on the siirf''i e of' the ice, sin< e
thc rualcs scen> lo iiiak .' extraordinar'y efforts to keep t.tie females fn»»
leaving thc i< e. Xfale 'ind female erig«g» in a great <fcirl »f;igonistic bc-
liavior.  perhaps a corisc<luence of the rrrale's testing Iti« f n!ale for sex-
ual receptivity! that. lca! cs both of �!em c<>i ered wit li bl<»>d, particular ly
the fen!ale»n her back arid sides,

 .:or!!paris»r! of' Ihe cr;>1>eater arid YVc<f<feff seal soci ilsystems is iri-
strilctive siii :c they each rcpi'esent solulioris I» pi obleins  >f tii'eedn>g in
ice habitals � the KVeddell seal <in fast ice with;in absei!ce  !f predatots,
an� the crabeaicr in the pack where predators;iti»rind. 'I'he n!;>le W!<ed-
del! seal mainlai»s its underwater territory along t tie cracks iri tlic f ist i<e
an<1 mates with  pr»habfy! several f< m iles withiri tliis territori.  ;ri>f>c;>I-
ers o < upy separate R<>es in the pa k ice ancl � ili <»ntr;ist to mosl i c-
hrcc lirig sc;ils  Slirliiig, l975! � riiiit ,. <>i! the s rif«ce, sir! :e this !'el!i ives
thcln fr»in the risks of' p»ssible pre lati»n by killer' wh iles  O>cl>rr ,i 0>  r!
arid le >par-<f seals.  ,'raf>cater seal pup gr<iwlh rales are pr<>hably faster'
than tliosc of the AVeddcll seal, sii!ce selccli »i favoi s a slit>i  ci lacratiori
in rhe less stable p;ick.

The f'o» f of' the crabeater seems I» <»nsist almosl exclusiv< lv <>f
krill. It has beer! siigg<.'sted,  hough iiol. c»r>firrlre<f,  hal. iii Ilie ri! >sl.
southern par ts of Iticir rang< it may be L'r j>h< rr<i r < >><fall<!rol!ilia>  Mar'I,
1 tfi2!, biit for the gr.eat. >naj»rity it is l . sr P 'rl> z. S<iui<f 'in l fish have also
bcc» f<>ini f in the stornaelis <if crabc,iter seals  Perkirrs, I':! h!; gritslan f,
1077!, hiit krill forms over '.ll! percent of the diet.
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Leopard Seal
The leopard seal is the largest of the antarctic seals, Aclult males

n>ay reach 320 cm and adult I'emales 938 cm in length. It is distributed
tl>r'oughout thc A»' tar'etio a»el sub;il>tat'eric ar'>d is regular'ly see» I>cii>'
coasts, p<l! t iciilarly in the vicinity ol' penguin rookeries, It is a solitary
animal, th<nigh groups of' several tens have been seen in winter  Marr,
1935; Bcrchevaise, f H>7!. Iii iiii cxl> ri »<c i t S<>utli  ' corgi> the i«i ger
groiips 1>ave ill been lormed of' juvenile animals. I.e >parcl seals are most
ab<indant in the siih«nt«r<tic in the winter, «nd nur!iher» in re«»e near

shore in >1>c A»tar tic fr >»> ea>ly D  c»>bur to»!l I-fall»a>'I  II»fir>'ir> ct.
al., 1 �5!. Ho>vever, these sightir>gs prol>abl! relat  to mover»ents of ihe
p;i  k ice, which f'orn!» the main hal>ir,ii. of' <his species.

Little i» kn<>iv» of' >.lic biccdirig bel»ivior of tl>c Iei>p;rrd seal. I'up-
ping occurs in the pack ice some time f'rom October to N<!ver»her  I ig-
ure R,2!. A caged t'en>ale at Heard Island gave birth t<> « stilll> >rn! pirp
on Noveinber I4  Brown, 1<>52!. IIowever, I haic scen a pup th;it di<l
n<>t appear to be niore than aboiit three weeks old on shore at Soiith
 'corgia on September 11. Perhaps there is a wide spread in the hreed-
iiig»easo», as ir».1>e r>Neddell seal. Sin>ilarly, the tiine of n>ating is un-
kn<>wn; Marlow �967! observed courtship and mating in a captive pair
it> a zoo in Australia in Jan»;rrv and Novenxber. hut ir i» difh iilt to relate
tliis to behavior in the wild.

The leopard seal has a wider diet thiin other <int;ir  ti  .'< 'i>ls, h '>r>g
the only species that preys regrilarlv <>n the Re»h <>f w;<rrr!-bio >dcd arii-
»>afs. There are many observations of lcopanl »cals fcc<li»g ou pcngui»s
of' varioii» species. However, this reRe< t» ob»crvcr-bia», Hum<in observ-
ers tend t > spend a di»pn>p >rtior!arc «»iourit of' iiine iri the neiglibor-
hood <>f pcnguir> rook<.ric», a»d leopard se«L» wtxen feeding oi> penguins
are   >n»pi i ous «s thcv hur>t theni, 'I'he birds <xre c<aught iinder water,
i>»nally just seaward of' the break of' the waves, The»e>il h >f f» th .' pc»-
guiri by >l>e 1>ead at tl>e water's surface and tosses it l>ack ari<l fortli u»til
it is haclly n>auled or deacl  Penney and I.owry, 1'9 �!. 'I h< violcrit head
nu>vements of' the seal can shake «penguin <»>t <>f'it»»ki», but tliis is >rot
i»variably clone, and thc feces of a lc<>p;ir<l »c«l th;it li«s beeii f'eedi!>g on
pengiiins <ilway» «>nt<iin m;in! f'e;ither», I'engi in»,sometinie» escape
f'rom le >p«rd»e«l», «»<I ir i» po»»ibl» that or! occasioris the seals;<r .
i»erely pl;iviiig wiiti rhc birds v iiliout seriously intending t<> e:it <hciii.
I hev »lily belli 've Ir> r hi» w«y with other prey animals. I.eopiir<l »  '>1» ire
also sec» f' .c<lir!g  >n fi»l! near shore. 4'> her> hunti<ig aloi!g;> < oa»tlinc or
at;i pcnguiri r<>oker.y, the seals are solitary, though Pennc! arid I.<>wr!
cloiihtc<l th«t they have territorial hunting area~. '1 hi» isa» no> rn! con-
 .1»»io» at Sou<i> georgia.
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The reliance of' le<ipard seals on penguini in<i fish when I'ceding
near the shore conceals their main food hal>it» iu the pack ice. Hri sland
 L<}77!, who sampled in August and Septcml>cr t<> the e;tst at!d nor he«» 
of the South Shetland l»lands, I'ound that krill tna fe up more than halt
of the s omach contents, cephalopods an<1 fish t<>goth«r»earl> a quarter,
and penguins about a sixth, Some leop. r<l »c;!I stomachs co!> aine L f'rag-
ments of' crabe; ter seals. I'he in!p<irtan e of krill in the die  <>f l«opar<i
se!!ls was t!ot!ccd;<iso bv H >ln!an a!! l h s co-work«!»  L.�.>! «t. I',!ln!< !
S ation, on the 1>a»is of' observed b«h«vi<>r p;! ter!ts and fcc;!I «naly»c».
Although penguins were abundant in the itudy area, the le<>L> !rd»e il»
were f'ceding alt!u>it exclusi! el> on krill a!i i <»ilv twc> penguin kills w«r«
seen in 120 hours  >f' oliiervati<>ns,

There are n!at!y «need ital accounts ot' le<>1>ard seals f'ceding on
other seals, bu . thc cvi lcnce that juvenile cr,<beat«r .icals foru! a signifi-
cant part of their dict wa» assembled by Laws  I'177h!. 4'irtu;!IIy all
crabeater seals n>ore th;!n «year <>ld bear charac eris i< i< «ri wh<>ie spac-
ing corresponds  o the inter«aniric <listance of' he i«op;u<1 i««l. I» i;»n-
ple» taken in sumn!er !n >nth, h3 percent of fresh scar» iicr< f<»<n i <>n
seals up to L8 mont.hs ol l, 'I'he high incidet!ce of',i<,<rring <>n '!dult
crab««ters indicates that. fciv av<>i<! an encounter with .  1«<ip,u<l »cal,
though many escape, perhapi bccaui« if;!gility, or perhaps bec; uic t lie
leopani seal was only plaving >< ith its prey, as they do will> pe}!guini,

There is no doubt.  hat tl!c dcr!tition ol the i«op;!rd seal ii w< ll
adapted t<> eating Ilesh. 'I'hc «norm<>us canines an<I enlarged later;!I inci-
sor» can grasp a penguin atul »hake it t<> pieces, or tear a chunk <>f bh<b-
ber from another seai. 'L'hc L><>»  ariine tectl!, on  he other hand, a! c n<> 
of a pattern that one wouL<L a»»<i<.iate with a flesh-eating cliet, Sh«;<ri»g
edges, characteristic of' the cart!a»»i;<I teeth <>f the  !ssipeds, are }o ally
la king. 1»stead, there is an intc! !nc»hi!ig arr;!>' ol t t icuspid tee l! which
are vcr>»i!nil'!r to the multilobed t«< th <if th«<.r;!h«;!ter seal which, as
Barrett-Hamil <>n  I }01! noted, "n!«v f'<>rn! a sieve thr<>t!gh which i»
strained the water taken in o the n!outh with  I!» F»t>/< <unn,"

Ju<litf! King  Iq6L! pointed ou  th'<t thc «l<!ng;!ti<m <if the rnanJihu-
lar»y!nphyii» < reate» a scooplike Lower jaw,;< f'e«tur«si!nilar t<> that seen
in I'h<>c < >}<i!j>ida, ar!<>ther plankton I'ceder, a!!d»on!c <>ther Phr> n »pc< ies.
However, she rnis»c<l the essential similarit> of' the cr' b«.it< r'.i d«ntition
<o that of' the leop«r i ical, supposing that the three-pronge<l < he< k !««th
would be suitable for cating larger prey such as squid «!!� peuguiui. I!!-
deed, a look at these  ee h with their recurved points shows tha}  his
would not be the case. '1'hey n!ight fur! ti<in well t'or retaini>!g lish, but
would not s<.rve for cutting flesh. As grit»Iar!<I  I I}77! l> >ir!ted ou , they
f<>r>Y! >< sieve., anal<>go !s to the dentition of th   rat>««t«r i<'<l.

R<!covitx« I9 ! }! see!ns  o have been the Iir»t  o iugg«it th. < the
crabeater fee<Is like al>ale«i! wh;!Ic, swimmi tg along !ii h i s !uoutl!
open. 1 think  hi» ii unlik«l> t<> be true <>f either the crabeater or }.he



lec>par<fecal. Ir> r 1>» b«1<c..n wl>al»s r 1>» filr»ri>!g devi»» is 1>rge ir> con!pari-
son wi E> tl>» rest. <!f  h»1><!dy, tl>is is nc!t so in �>e case of the seals. If tl>e
seal took a mouthf'ul of >v;>ter with<>u  sp» i>>fly ori»r! ir>g or»  krill, it is
unlik< ly >ha  more th;rr> twc! <!r r br'e» ir> fi! iduals wou!<l be er>gr>lt'e l.

King fc,.lt thar il. woul<l r><>t b »<or>o>r!ic for th» crab»a er seal to
catch krill c!r>» at; > tirnc:, E!«r 1 tE>rnk sh .' w'>s rn>s 'rkcr>. I s >spec  that a
 'rabe >ter <>r I»<>p r>� s»al wE>»n f»»cling or> krilE firs> loc,<tes a dense kr ill
swal'>r> irr>d Il'>cr> o»  :1> s orl al> rr! lrvr�>r'>1 kr'ill. 11 !l�>r>g ll>c' ruc!l>th
slightly c!pen t ! n>ak» '> g'>p 1!ound»d 1!y rh» ir>cisors;>E!o!c ar>d befo!!
and by the canines on either side, ir su< ks rhe krill i«t<> its rn<>u h 1!v de-
pressing its tcn!grr». 'I h» ware,.> tak»r> ir> i»»xp»EE»d tl>rough th» sieve
formed by th» < h»»k t»»rh ar>d v<>icf»cl to lhc exterior fr'om the corrrers
of the m<nrth, V<!ssibly th» vibriss,re;>re «se<1;>s  ibrarion sensors ro local-
ize the krill in front c!f tl>» snout, wl>»r» it c;u! scar»el! be visible, Pro-
vided the se;>1 does n<>t hav» rc! rrl;rk» rr>;rjor rea fjus nrents of its whof»
f!ody f' !r»a h sr>  »ssiv» krill, rh»r» seen!s to me no reason why sr>eh a
n>ethocl of fe»dir>g shoul<l ru>t b» "»<  >re»r>ic,"  hough it !! ould t>ecessar-
ily depend  >n the pr»se»<» <>f krill ir! s!v;>rms,

Ross Seal

'I'he Ross seal  I'igure G!.2! is the least well known c!f'alf the antar.eric
se;>ls. 1>. was <>nce cor>sider ed to be very rare, >rrd up to 1!�5 the>» i>ad
be»r> fewer' than fif'tv sigf!tir>gs. Man's increased c'rp'>bifity of' »nrering
the pa k i<  has r»v<aled, l>owever, r.hat the species is mr! h rr>or»;>En>«-
<lant thar»vas pr»vi<!usly supposed, Recerrtf! it h;>s b»»r! sl> >wn th;u. th»
Ross se;>1 is»specially abundant  for reasons;>s ye  u«k>>own! ir> ll>» king
1 laakon Vlf Sea, between O' F. and  >'%V, irr p'>c k i< e of' t!/IO � 7/IO densit>
ar>cl also at. a lower densi y of about 9/I !   ;undy, 197G!. Ross seals a>'»
n !t found in large groups, hr>r  :c!»<E> �979! has demonstrrted
c!rrr»ped distribution, perhal>s hrc>«ghr abc>u  1!! social boncls.

Pupping and mating prolxrbly occur ir> Nove r!E>er and D»c»rr>l!»r.
g>.itsfand � �7! 1'ound on the basis c>f' I ~ specinrens that Ross s»;>Is f««l
p>»dot>1>rl'llrtlv oil sir>all  less t!>ar> 2,!   m! squid, though thev als<! rake
sc>rne larger squid and frsl!. The  E»r> itior> of' the Ross seal is t trc 1»asr >v<.EE
cf»veloped of a!l the h!h<! lc!ntinc scrrfs; the five postc;>nines 'rr» basi< i>11!
rricusped, rvith weak  >r al!s»nr ar>t»rior and posteric!r < usl!s.  h» prir>c.i-
pal cusp beir! g sligl> tly re :un cd. 11>is accords rvith th . d»nriri<!r> of'otlrer
squid-eating se;>1», in whiclr;r sin!ilar recluction ot' rh» p<!st<;rr>ine cfenti-
tion is n<>r»<l,
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Distribution and Food

We ran s«mm<arize the dis rit>«ti m'il;ind feeding ecofr>g> <>f' tticsc
seals iii tt!e f<!I ni <>f the diagrar»s  IT!odifi» f f'i >i!i 1.<i!vs, I!�7b! in Figure
6.S. '1'hc. pi» diagr;Ims show the con p >siti<!n of Itic food, while lh» bais
indic ite t tic l;ititiidinal distribii ion  all  lie sf>cries, w ith the exceptioii of
the 1'ui seal, are <.ircumpolarly <listril>ute f!. 'I'he We<i f .lt sc;If ears
iriainlv fist!, u!gether with sorn««rust;i»ca. and ils distribu ioii  ap,» t
froIT! son!« Aiiri<!r isolated popiil;iti<!ris! is neritic ai'oun<l Itic <. >ntinent
anti over the shelf, with a r»irior   xicnsi >n into the p;ick ice. '1'tic Ie >pard
sc;il, a vers. tile predator, i!as thc w i<lest range. lioru tlic st!<>I»s <!f th»
 ontinent thro«gh the pack ice and t!cy<>nd The Antarctic  :onvergcn<. 
u! the suba»tii!'<'Ii< islands. 1'he cr;Ibe;!Icr seal, with its extreme s en<>-

phagy, lives in the pack ice,;is d !es tti» R<!ss seal. These avoid coiiip»li-
tion with each oth«r t!y t<iking diff'eretit f'oo<l. Bcyon<f the n !rtherti lin!il
of pack ice, the R >ss s<.al is replaced by a!i<>tlie.r s<liiid-feeder, the ele-
phant seal, !vhitc t tie ant;Irc ic fur seal fills tlic riiclic f<>r. a ki ill-feediiig
seal nor th of' the pack i« ',

T<! understand li<!w Ifi«sc'ils fit into the general ecologv <>f The Ant-
arrtir, It I'1 neCeSSat y' lO fiav ' M!n!C InfOI li  lion about  lie size»f tlieir
popiilati<>ns. The renio encss;in f i»a cessihiti<S of 1he Ar!t< r  Ti  h ive
mad«su h inlormation v»rv fi,ird t<> «.>n!«bv. Seals bv tt!»i! riatiirc

SpCI!d a lai g» p;ii t Of t tie� l�1!c 11!   tie 'iva CI, w!i<'.I e they l!re I� ;Ivitifaf!lc
f' or «!«riting, Sii<.h  ! !antification as c<iti t!c d<>n«must he perloinied ori
seals wliich h'ive hauled oui. F<>!' Iliis 1 "<I!<<>I! little progress could l!e
ma<i» until i 'ct!reakers becatnc .Iv;iilat>lc that coiild peneti'al.e tli» pack
and f>rovi<lc  !pp<>rt»nities for sightiiig s«al» haiile d o»t on the floes,

Mucfi <>f wliat !ve know lias bee» due u> Tli  < ff<>rts <>tFricksoii and

his co-workers  Fri  kson et al�1971; 6'ifb»i I iin<tEri< ks<>n, f!�7!. who
<feveloped a  e< hni f«e f' or making sample surv«ys <lti 'l 1 c'i<!ling them to
total populatioiis. '1't!»v us« f coiints macle dire< llv fi <>I» i  .bi cake! s and
helicopters operati»g f! <>In a» icebreaker and i idii'e<. ly f'I'<>I» acri:il pho-
tographs taken froni 35 ! m altitiirle. Not sl!rprisingl!,  he h< li< >pter di-
rect »oui!ting met li xt prove<i thc it!<!st elfective for. acquiring <l,it; . l <>r
this te hni lue, sample strips al<>tig lines of longitude are sclcclc l ai riiri-
dom f'rom a population define<i at 3-min«te intervals. Once a  tight p<ith
tias bee i d .t»r!»itic<1, surveys ai e con<fuct<!<1 wi h two hefin>pte!.s ltviiig
in vertical tandcin  Fig <re 6,4!, The upper tr;I< king h»li optcr maintains
a suf'licient al itud» T ! remain in the ship's r I ti r. 'ill<>iving the ship's crew
to plot ils positi<!I! <!!id relay <orre<.tioiis to keep tti<! t!<.ti«>t>rcr <!n the
flight path, I he ot>seri i io» helicopter, from wliich Ili»  ;»«»Is;Ir»
IT!arle, flies at l:>2 ni � ! ! fcc ! altinirfe;ind f' !flows  he tra 'kiiig ticli«>p-
ter visually, Se'als 450 ni  !ii «itfici xi<le <!f the  tight fit!e  as deter »i!i»<i l>y
niarks on tti» hclic<!pter's w'itirlows;i i<i sp<>ns<>ns!;ir««>iinted, and ice
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1-'ign>'e  !.A. Aeri;>I i«rxe> ie hn><1>ic «ie<l f<ir <e>»«ii»!<,«»;«< >«x<;>I<. 1<« l>i>'-ther ext>l;»>;ni<>n, see >c x>. <>>!>e> I'itl!<»,>r«l F>'Ic ks<!n. l<� <. 1» !!c>'n>iss><»> <>I'
 lie Sn>i h«>ni;n> tnsriin i<>n P>ess.

«tiaracier assessed at ,'0-rnii»>re inrerval», All .i>irveys are niade herween
1100 aiid 1100 li<>uri 1<!<:al apparent >i!ric, >@1!c>i tlic largest iiun>be! <>1
<.r'il>eater seals 1»-e c!ri tlic i<.c. KVithir> this peri» l, «»ints;irc;idjiisted t<!
c<>rr>pe»sate f' or  .hanges in <laily a tiviry parrerri,

fr> t.l>is way, 19 stripi c<>vc! ing 1,2.'>7 s<luarc k	<>nictcri werc s<nii-
plc<l from helicopteri ir! lire Ai>»!r>dscr>;»><1 Belli!>gsl>i!us«» sc;ii i»
! q72. 'I'he count slioived 7,4'96 seal», or; > n>cari <1<.r>iilv of 1.7l! s< ali 1!cr
square kil >rrielcr. I%1>cr> a ljuslc<1 for a livit> p.itic!»s tliii c<!! rcipor> li
ro;1 n>ean density of 3.f>6 seals  all species! per squ irc kilo»>eler. !i>nile>r
ol>serVatiOnS Were i»a<le Of'f >.tie C! uei iri l  '<I»rge %> «>ai>s.

The use ol these ligu>es lo provicle populal.ioi! cstin>ates of the atil-
arcti< seal» rcqi>irei wicle extrapol<ati<!n which neecls qualih<;>ti !n. Ilo>v-
ever, as  ~ill>crt anil I'.ric.kson point out, if these data are c.<»nl!ined vvitl>
those of s>iniff ct al. �970! and F! ickson et al. �971!, ther> s HI!c 7 > pc!.-
cent of thc rcsidii;>1;mt;ir< tic pa  k ice h;is been sampled. l ising cstirr! <itci
of pa< k i< c   x! ri! <lcriic � f'r<! i> iarcllilc c	!i< rv.iiio»s, thc v  lctcr!»ir>c�
likely p<>pulati<>ri figures u> l!c as f<>11<!ws: <r.il>c;itcr seal, 1'1,858,000;
A%cd<fell seal. 730,000; leop'ird se>il, 222,0t!t!; Ross sei>k '!Zt!,t� k

'1'liese figures are probat>lv ur>dcrestiina!es iir>ce rhe> relale  >»ly to
scalS Orl Che iCe, ar>Cl even it the t!rne Of nl;>Xi»>util ha<1101>t lt 1S Ce>'tlrin
rhat,some seals remain in the water, Furthermore, the estimates take n<>
>r count ol' seals in areas of' open water away from the pack i e. N>e
shoulcl not regard the figures as much more than broad indications, yer
it is clear that the cr;iheater seal is;> very ahiinclant 1»;immal,  r>mprising
about half of' the pinnipeds alive today. Indeed, »or>e of tlic a>it;ii'< ti<
SealS C;111 be regs!>Cle l l!S;> 1",n e In;irl!nil>1,

1.;>ws �.�7h!, i>sing these estim ites of' iilf>ert;>n<f 1'.ricks<!n in<1 thc
lindi»gi ori fo<><f  'o>>su>i!ptio>1 reportc<l 1>v gritsla>I<l �977!. 1!>o fu c<l
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Table ti. 1,  :r«de cstin>ates of a >tare i  s al l!ol!«la ion», biorn;lss, an<1 foo<l
<orr»urrrp ion  mo lified fr'orr> Laws, 19771>!

Stock Mean Population
  x 10s! weight biomass

 kg! �0» tonnes!

Annual food consun>ption
IGs tonnes

Species

Total 1 rill Squid Fish

 'r >beater 14,8.'"	  19'b 2,bb>   >7,2>4,!  i<,2  ! 1,S45 2,017

792 246 180 I 'l l � 4 i3 2,232

'
2 272 b0 1,403 r	 ! 112 182

Ke ld�1

Leopard

892 HO:! 71 19 i

ti,0 H! � 4,,�0 1 .,'>00

220 17,'4Ro»s

Flephan  tio ! 500 30 !

400:"! 0 2 ! 169 37! 47 47F«r

approximate e»rirr!ate» for popula i<>r> t>i<>mass and anr>ual f<u><i con-
sumption of tl>c various seal species  'I'al>lc 6.1!, The n>assivc yearly con-
srrn>ption of krill by the crabeater seal <i<>rninares these figure». 'I hi» spe-
cies alone is r>o>< rhe single mos . inrp<>rtanr krill predator i» the
Souther n Ocear>. 'I hc 63 million tons of krill < onsun!ed each sear bs the
crabeater seals compares with about. 43 rr>illi<m tons cons >rued t>y thc
surviving atria>  i< t!alee» whales  Laws, I '977I!!,

Conservation
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I h:rve shown how»cal »t >cks in other p;rr » of �>c worl l have beer>
srrt!j . '1 to exploitation, I hc;rnttrrcti  seals represen  a major e '»nomic
re»ourcc to >r>arr, hut it is one that Ira» been all bu  urr <>uchc<l. I.lnclues-
ri<>rr;rt>ly, they owe their ir>>>nut>ity t<> their remoter>ess, r!>r'herea» tire fur
»c'rls an<I eleph;rnt seals could be rc>r hed in the nortt>e! n istan i g> orrp».
the pack icc provld '» l ll'1'ven f' or the h!t!<><i<!»tine seals. Some of' rt>e
car'ly wh rl>lrg pron .'er s In the All at'ctlc took;i fcw se;rls  we;rl'e not  'cl'-
tain which »pe<-i .»!. and many scien ifi< expediri<>n» to ttre Antarctic
made a practice of < ropping seals to f'eed tt>ei>»t .<I <h!gs. Stirling �971!
has discussed !.hc t!ot>  la ion aspects of' lr.uvc»tir>g Wed<felt se;rls at
McMrrrdo Sot>nd, M<>» »u<.h operations wer e essenti'rlly on a small scale,
'>rid tltough darllage r>la  tltrvc t!een done to son>e I<!<';rl t><!t>r>I>> ion» ol'
Keddetl seals, the impac .  »> rhc stock as a whole wa»»cgligil>lc.

'I'he immunity of' the antar< tie»eats is not, however, invioIable. In
thc I'.1 > !» <.:orr em f' or the f'uturc <>f tire harp seal stocks led to a»ugge»-
 ion that »e;<ling boats should be divcrtc<l fr<»r> the north to hun 
< rabeater'seal» rn t <>ther species in the an arc ic p'rck i e trr th  hot!  th;rt
this would tak . the pres»ure olf the harp seal». I hi»»uggc»tiorr,
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though well mean , was ill a<tvise<l. Ha I »«alirig «f'fc!rt be«ri cliv< rt«ci in
tll>s way BI>d the sc!<>>herr> »cali>ig l>cc'll »u  c e»»fill, ir wcnclclprc!I»; I!lv
have i'esulted ii> c<!iitinucd liiiiiting c!f harp seals,it; > level >c hi h would
have been o herwisc un«.'<>n<!rnic with<»i  the siipp<!rt of the soiithern
ciiterprise. Ii> fact, hovceve r, il>«!rilv v<»»c I ic! ir>c«»rigarc rf>e prc!»pec.r»
<>f ari arctic sealing w.is rhc N<!rw<giar> f>rf.V. Pr!lr>! jr!in, wlii< h fro»i Au-
gust 2' to October 51, I<�'I, hiinrc<i in th«pack i<e c>f the S<»>them
Ocean, around the Souih Sh<.rlaricl» ii»ci Sc!i>rh Orkiievs. 'I he >otal c atc.h

;<mounted to onf1 8:
 s<'als  grit»larul, 1<�7!, »o ihc «vpcditioii w;is not a
commercial success,

The operation of Pc!err>>Acnr clen>oi>»irate cl  li« I;cc k  !f'ar>v fc!I<I> c!f ii>-
ternational fishery agreemcn  io regula c set<fir>g ori thc higli »c.i» i»  hc
Antarctic. The nations scientifically ac ive in  he An arctic harl earlier
agreed on an Antarctic Treaty, signed in IVashir>gtoi> in 1959, which
when it canoe i x o force in f �1 provided lor the preserva ion and co»-
servation of living resources in the Antarctic, 'I he first article of the
agreed measures of the treaty prohibits the killing, wounding, or cap ur-
ing of;iny native mammal or bird, This prohibition may be relaxed  o
provide indispensable I'c!od f'c>r man and clogs in the are; >,;snd»pe  imens
for»cientific study, museums, «nd zoos.  :ertain spec.ies, <Iesignatecf
"speciallv pn> ected species," can be t,>ken only iindcr p«rmirs issued f<>r
a compelling s< ien ific piirp >se,  :»rrently, the Ross seal an<I f«r se il» c!f
the genus An:tii c phalli c are»o de»igri;>ted.

Thes<' provisions n>ight appe;ir to pn!vide f<!r ihc a<i« lii,'itc pro ec-
tion c!f antantic se;>I sto ks, yet s>i h was far fn!in I!ci>ig th« 'i»«. I'or
political rc;i»c>r>» the Antarc tie 'I'reaiy c.over«<l <!»I> that ar«a c!f la»el a>i<I
fast ice s<>urh <>f tit!'S; the rights  !f »igna <>ric.» <!n rh«higli »c;i» ii> rh.it.
r egl<!n w«rc»pc 'iflcalfy i c»crvc l, A filrtl>«r Ill err>'lllor>ill 'igi eer>'ie>lr was
re<I<rir«. I  c> give pn!tcctic!ri Icr»c:al» ir> tli«. »ca;ir><f crr> flu;i ii>g ice. '1'l>i»
w;i» a<hicvcd whcr>  lie  ,<!nvcr>ti<!i> for thc  ,'or>scr vatior> of A>i arctic

Seiils was sigi>ed irl l.on<lot> ir> I'972 hy the sal>>e groiip of nations as had
ncgotiat.ed  he Ai>tai ctic Trei>�.

'1'he Seals Conver> iorr applies  o all species of seals found in the seas
;ind floating ice south of'6  'S  it was necessary for the same political rea-
soiis to restrict its application in this ivay!, but it al»cr Iias pn!visic!u fc>r
reporting catches of se;ils to the north of this limit. An annex r<> rh« ;ori-
ventic!n sits <!ut cat h limits, which are»«I>j«r r<> rcvi< w <'I';il!l  ti.2!.
Tlic»c car.c.:h Iiniit» arc very c:c!r>»c.rvativc, ir» f it. i» likely tliiit �>ey >v<!ufd
be adjusted upwar ls if' an in<lusrry clevclopcd. '1 hc Sou hem Ocean is
divi<led inro six zories, oi>e  o be rested from sealing each year in rota-
ri<>ri. 'f'frree sealitig reserves are desigiiated, Ir. is I'orbiddeii to kill o> <.ap-
ture Ross seals, elephant seals, and fur seals of' the ger»>s;1>rtorr kahn rzc;
and in c>rder to protect the breeding stock it i» fc!rf>i i<le i ro kill c!i c al>-
rur< %Veri<fell seals one year old or olde> be wccii Scp cnil!ci I arid Jir»u-
ary 51 in;>ni ye;ir.
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Tat>le 6.2. Ca cl> limits l<i> ar>t  rctic seals, as s!>e<:ificcf i>v ri!e  ,'»»>e»ri»» for
 tie C;<>r>servarion <if AntarctiCSe>lS

Species

 :>s bea e>

Leopard

We<i<tel!

Permrssibfe catch Percentage of total stock

fi ! OOO

f 2,000

:>.0 �

Special perrrrils to take seals f<ir essential foo l  >r f<>r stucly speci-
n>ens are >vaih>f>f  as under  he «gree<i measures  >f' the Antarctic
Treaty, If an ir>duslry began, rep >rt» <>r> lhe rlun>hers <>f' s ..;>ls killed in
each zone and relevant biological ii>f<>rrn rtion;in<i n>uteri;>1 would be
provided to the S .ientihc  ;ommi t   f<!r; r> arctic Res«'>nh  S :;" R!,
which would b» ir>vited to sugges  arr>er><ln>«tits to  he ar>r>e>- <if the C:or>-
vention ancl to repc>rt  in any harn>ful effc.< ts the har<es  of's xrls might
haVe. The  :Or>Ver»i<>n pn>VideS fnr a revi< W <>f irS Opera intr >l five-year
inte!'vafs,

l' he 6' !nventior>,  h i»gh untested, would . pp .',>r to «f lord;>r> id  al
instrurr>«nt for controllirrg Ihe possible har<est <!f s«als in the Anlal 'll .
During th» drafting Of �>«C,'<>r>ventior>, il. w,ls,lpp;ocr!t that son>e r>ego-
ti;>tora w !ukf have preferred a tre;>ty rh;>t bar>r>ed; lt<>gether the devel-
»pmer>t of s«aling in the South«rn  ! ean, and e fu, fly al>p >rent that oth-
ers wet'e dcterrui»ed to keep <>pen ll!eir option of hur>ti»g seals in that
«rea, It was th«refore necessar> l > r«ach «cor»pron>is« lest p<>tential
sealing r>a iorrs, f>r> fing the  ',onver>ti<>n l<a> restric ive, de lir>« f t<! «r-
eed» to it, The Conventi<>n as drafted cor>tains r!<> r«fel ence lo th  i»t<, r-
nati<!r>al inspection of scaling operations. 'I'his w» reg;>rcled as a seri n s
def'ec.t by the I,'.S. neg<>tiating tean>, perhaps bv >r>; l<>g> with the al>pli-
cation  >f the In em;>lior>al Whaling Convert ior>, al >< h >sc n>ee ir>gs tl>«.
isa>re of international inspe< i<!n has long been d«h; l«d. Y«t there is no
«vie!<.r> .  that local infrac i<>ris <>f the regulations hav< l>e«» «major c;>use
of the d«< linc of the whale sl >< ks or of the I',>ilute <if' pn>l«<:t«d stocks to
re '<>v«r. R;>ther it has been th<.' >lhs 'nce ol specific c;> ch lir»its r«l;>ted to
th< sust«ir>«t!le yielcls of' the s ocks ir>s >lved which allowed l.tu nu>re e< o-
non>icallv a t> a  tiv«species  o be depleted <>ne by one by;>r>  >versizc f
catching lleet, 'l'h< Seals C;onvention, with its < >ns«rv;>tive ca ch lir»it»,
< ould >void th>s  >">p.

 .;ur> ently, no nation appeals t<> he i»t«>«st«<l i» un<i«rtaking;rn -
ar< ti< s«' ling, and the loboclontine seals fin<i  hen>s«lv«s i» '>»rli<l««p<>si-
ti in f' ir. an exploitable r«s<iune, Rot yet subjecte<! lo ov<'>hi >vesting,
th«y are pr >te ted by an in err»; tio»al agreement which should «:>nrrol
anv major expl<iit.;>li >n;>nd pre>ent a h»rv«st-inrh>ced popula iorl  r»sh.



Perhaps it. is a simplistic view to '>ssurnc t.hat the  .:onvention;>»sure»
the I't>r»rc of the antarctic se<als. Increasing interest in rhe exptoitati<>n <if
krill in thc Ant«> tie, the central con>ponerit c>f' tt>e region's foc>cl wel!,
may meari that. thc real t.hreat to the se;>ls  ;>r> l tl>c vvhates, pengiiins,;in<1
other org'inisrns feeding on krill! is the clepletion of their f'noel »upt>t>,
'1'here i» i>ecd f >r ar>other  :onvention, witt> a n>ultispecies appt'o<ict>, to
regulate harvests with t'egard to their effect <>r»>tlicr cc>rnponents of th»
ecosystem. '1 his is providecl b~ the  :<>nventi<»> ori the  ;onservation»f
Arrtarc tie Mai ine Living Resources   :AMl.R!, ivl>ict> was sigr>ed a   .:a»-
1>err« in Ma!, 1980. Though, like thc  :<>nveritiori for the Conservation
ol Ant'irctic Seals. this is <as !et i>ntestecl, it »houtd prx>virlc > firn> h;i»i»
for the  <!nservat ion of' the entire «iit«r< tie tn trine ecosoc» ter>!.
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tities <>f' tish taken by seals and theref<>re n ! !<>rig<.r;«aifable to fisher-
men. A third f'<!rni of dan>age to fi»lieries <l<!iic l>y»cal» i» 'i» defiirilive
host» of parasites ivhich spend their 1;>rv;il st;ig«s iri f'<><!d li»hes,

Direct Damage
I'hc first Iwo kinds of fisheries damage < an li« f<>iirid;ilrii<>st every-

where tf»rt seals arid fi»herri>eri co-exist, l>ut ii> illustratir>g then> 1»i>all
ch<! !»c in> exaniples nrainly frorir the se;>ls  >f' Fr>r<>f! .irr> waters ancl par-
ticiilirly the grey seal. 1!aniage t<! gear and <apt«red fish tends to be
ni !st con>nion where set nets or litic» ai . us«d, tli<!ugh it is not confiried
t<! tliese types of gear. Some <>f thc 1<!u<lcst protests against se;il» hav«
c !rrre froid salm<!n fishermen, f!n>f»rt!!v be ause of the great inlrin»i<
value of Atlariti  salrnoii, >vtii 'll i» «oiv exclusively a luxury f ! !d, and
perl>aps to sonic extent h«<.aii»c»cal» seem to shoiv;i dehnit« likirig f' or
salmon. ln the L'nite<f King<1<>m much of' the w<!rk <>f' ass«rril>ling the
cvi lence litikirig s«,ils, parti<.ularh grey seals. witli  lan>agc at. »'ilrnoi>
nets, w;>s done by B«iinct Rac and his colleagues;it th« .'>f;rrirrc Libota-
t<>ry, Aberdeen, and 1 shall qu<>le exter>siveh  rom hi» w >rk.

A con>>ii<»i typ<  !f fix«d r>et. used for t;lkiiig»alii>oil ori I.l>c Scottish
 '<>ast,;md efsewhcr« iri 1'.urope, cotisists of a nerting 1>;rg, cithet fixed to
p<>les driven int i th«sea ff !<» or n>oored witli an< h<>r». 'I'h«erilr a<ice to
tire bag, t!>  d<!<>r, fr<«s <!rit I<!»ea arid cuir»i»ts <!f tw<! i«flexed walls ol
riettinq~, the <.hc< k»; usually three doors are;irr;ing«<l in line with succes-
»ively narr<!w r <ipcnirigs. Iri f'ront »1' the  «>terr>i<>»i <1<!<» a wall o ' net-
tirig, the lea k.r, cxtci>d»» !n>e hun lred or so i»ct n» out lo»ea  Figur'e
7.1!. Th«ri«t oper,>les on the principle Ih;it tli«s;ilrnon, rv<irking their
wav;il<>ng tlie coast in search  !f' their sl!;>wr>ir>g river, enc<!unter th<
leader a»d turn iii»bore along it utitil tlicv cor>re to the bag, llcrc tlicy
cari «»tcr quite easily througli the d > !r lint are uiiable tn find their ivily
oiit ig iin past the back-directe<1 < h«ck». '1'he salmoii c<!ntinu< rtirougli
Ilic r>arr'ower' d001's aii l ac<:Uiiilil>itc ili the final cori>pa>'lr!ici>t, the ir>tier
 'out t.

Seals caiise rlaniagc t<> the»e rieis in tw<! prin< if>,il way»  Rae, 1960!,
'Hrey, like I tic salni<>ri, ciui ciirer the net thr<>ugh t tic  f<!<!r, but then tin<li-
ngg it <fiff>< ult to escape, they tear. Ihe ni«»ti«s of'the net with their t««tti
or  laws and leave lhe net throiigh the r«sultirig hole, throiigh whi< ti.i»!
ilncatcri »;ilrlior> 0> otf>er fisll siil>scqucritl> criterirlg t11c d ><!r. <.ui c»cape,
Th«other main form of dani;ig< i» ;«ised by a seal <nit»i<f« th  riel i<hich
herds a salmon into the;ingle t!ctweei> the iiiner m >i>tli <>f' tfr«riel and
thc outer wall and the»»cia<.» it. tlnough thc nerli»g, thus tearing the
m«»hes. Both these type» <>f <lamage have been ohs rvc<l f!y watchers on
clif'f» overlooking the nets. Indeed, it is customarv l<>»it« lliese nets,
wlicre possible, so that tfic ncl. »kipper  often armed witli;I tifle! can get
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1 good view <>f rhe bag fr or» the clif't's;<b<>ve. However, !lie eflicacy of
shooting at seals in The water >is a means of'«»itr !fling dani;lgc is oiv,

The general iritrocfuctiori  >f svnthetic fibers to repla<e t tie rarrec
<-<>tr<»i twine previ<»isly usecl Iia» greatly rec.ucc< sc;iI ' ' l ' '<!I Cl<i>!i<i 'c lo the Iicl-

ti>!, 1><lt it has not solved all the nctters' seal problenis. Rae  I'H6II! re-
<x>i<le<I tf!at at. a sal»iori netting»tati >n near %for!r>ose I' - I hbor!r>ose I'our ri'>rural hber
r!c I» all<i;>	 eloper>rr! cr! I a llv  I; ' I x>lo>i r!ct were in u»c. I I!e natural fib<.r <iets
were damaged on ! ri occasions iri <ight clays, g,, AIthou h the sy»thetic
fiber iictw«s not lorr>, seals enterc<l it throug h lli  door on each <Iai in
tlie observ>i<ion period arid not o>ie iiiarkctable fish w;I» t;>ken f'ioin it.. Iri
aI> atten>ptzn attempt to stop this type of'depre<lati<>n, some s«lrrion fishers ittc 
I I f tl tr riets witlisealproof' »tl.< I f>«rs 7..~r crr> .<part  Loc
I  �fi!. However, it is probablc th;>I such ni>rrow cfoors rc<lu«c< l ie e ' i-
cien< y <!f the nets in catChir!g salmon, Sinn King-%l e 1,cien< y <! . ',",, ' - bster  ' I '.!fi;~! Ioi>nd
that »aftiiori lei!<fc<l not to p;i»» t.hrough a g; pI 'l > li lr !  >>»el' rli'<!! 15 � I 8 cn!.

It is rarer for <serif'I riot»» t for salnion to Im d. iina <cd b»cal», l»it
se;ifs <er!ain y ta e gi e<k 'll 1 h»h fr >rn these nets and may clamage <i<her»

, Ra ' d Shearer  I cj i.'>! reported how iri one sarn-thC! d<! not   »i»utne, Rie an Ical
>le of' 2f»fi »alrri<m ciught in Scottish drift nets, 7t! �4..> percent! hac



been <laniaged by seals. It. has beer! eslirrlatcd  liat oii ttie iior theast coast
of Fngland about 5 percent of' salmon <aiigh  in <trift nets had been re-
r»<!ve<l t!y seals and a t'urthei' l.4 percent darn'ige<l  t'<>rter arid Swain,
1979!. Drift »e s»tre;i»ied foi herring or mackerel I» e als<> li;ible to seal
damage  Bonner, f972!. Fish may be at acked f! <!»! «i her »i<le of  he net
and their tread or body bitter> ol'1'. More hea<ffe»s t><><fi<.» ih,i» separare
heads are recovered from tiets, but this niay t!» t>«eau»e I.he severed
he;ids fall away t'rom the nets when the b<>cty i» <fei<>iir«<f. 1'ish I!ial also
be Inst if' he seal shakes them out of rhe net Bs ir t>«11» ir» own tish free.

1..<!rig-li»irig may be adversely affected t»»e,il»  liat e;it tire b;tits
I'rorri the hooks or take the hooked hsh. Rii« t<�0! gives an account of;I
seal ihar had stripped the fish fr<>rn every h<>ok up io the one <>n whi< h ir
was itself caugtit «nd clrowried.

Besides the imrnedi;it«<f'ini.ige Io captured fish <>r ge;ir, »«al;i< tivitv
can caiise c<!nse<tuentiat damage. A dai»aged net fishes I«s» < f'f'e<.i.ivety-
'urd in t1ie <'a»e <>f a r rap net, like ii SalmOn b;ig, niay ri<>t fist i<   irtl � if the
fish swim» in thn>ugti  tie door and out thn!iigh th«h<>te made by the
seal. On <!ne <><c;rsi<>ri a grey' seal. afar »ed in a ne  t>y a fisher.man, was
seen  o t!ur»t it» w,iy ou  through the netting,  o t!e f'olh>ived by most of
ttie <.Br<.h of'2>0 � 30 salnion. It may be <fiffi< iilt  <> r<!<ognize tha  a net h;is
t>een darriage<l t!y;I .seal if' no indication <>f ir» visit i» lef't in the f'orm ot'
»almon lieads <>r <>tlier remai»s. In such circiiiiist.i»< es, the hole left by
ttie e»<.'ipe of' a seal niay remain un<ter«It«<t f' or seseraf days. diiring
which rime tt!e net will f'ail to catch Biiy fi»h. Mariv fishermen t!eliev<.
that, everi if ri<> dai»age is done, the visit of a su<it t<> a salmon net riiay
render it less effective in catching hsh for»evcrat da! s after wirrds, a» th«
scent of' I.he seal scares the fish aw;iy. B<.aririg iri mind the !.efi»«<t olf'B<-
t<>ry seiise of lish and the str<>iig sriicll of seals, this seer!!s Ii<!t u»likely.
Ahlerdice et BI.   I!�4! f<i«nd rh;it rinscs of !Iran! IT!alia» skin, I>ar i< iiliirly
f'r<>m hair seals and sea li<>ns, pn>duced alarm rea<.ti<>»» i» Pacific
sat»ron.

The repair <>f nets <laniagccl by seats may no  h< «xpensive in terms
<!f IIla eI IBIS, t>ut It < Br! tl« vei y tinle-Coilsullllng. II! «B»r< I'»  ,a»ada, gill
iiers set for nia<kerel, pollock, aiid cod are of en <tai»aged by seals, A
seal passing «>rripfctcty through the net makes a Lirg<. hole about 120 cm
in dianieier, while numerous small h<!le» 10 � 15 <ni i» diam«1<'! iin:
cau»e<1 by rhe seat's biting or tearing th<»iesti wtien removing gille<l fish.
A nct so damaged as to bee<!me ineffc< tive is iisually hr<!iighr;i»h<ir«ari<t
sr<>red until the winter whet! tiiiie c;i» be founcl ro !«pair it  M uisfield
aiwl Beck, I!�7!. In East. Angliii the longshoi e herr.i»g scasori in recent
years has been very short, and no time is avail;it>le f<>r niencting nets <1»r-
irig it; <laniag«.. 1 ri«is I»cari a 1<!ss of' fish f<!r I 1!» I e»r. of' r.tie seasoi!,

I'tie activities of a seal in a fishing iiet ni;iy caiise lish ro es<;il!<. '1'hc
loss of fish through holes in nets has aire «ly been menti<!nerf, I»it < veri



an uridaniaged net. witt>;i seal iii it r»av lose fist>. Sc«1» enter trap r>< t»»ct
f<!r»c'h<!c!ling fish suc h as herring;ind mackerel in thc' M:i it.inic Prov-
irice» t>y»ticting over rhe Boat lines «t the top of th! net». The pre»cri< e of
»cats iri»i<le the net. niay drive tire cat!tive fish back <tii.ough t tie in»«t ti <!f
 tie r>ct «nd out to sc.i. Becaiise»f this, a nei. lcf't with  ish iri it inii»t t>e
gui<r<fc<t t!v rT>en with giins  htar!»fic td anct Beck, 1'977!.

Ever> fishing <!t>cra ions in tt>e opeii se,i «ie ii»t safe f'rc!ni distur-
b«rice <;iiised bv sc.il». Pu>'sc»ciriing <!pci.>>ion» <>f1 the co;i»t <!f' South
Afri<«are «<ter!elect bv cape fiir seals whi< ti <;iiise cl;im<ig< ii>»ever<>1
way»  St!aught>e»»v c  al., 19HI!. 11>e niairi p>»t>tcr>! is  ti;ii it>c.. se«ts
f'righten  tic. fish so t h'it they clive r;ipiclty;ind escape f> <!m the t>ct. t!cf<!rc
pursing is <.c>niplete, but »ther mor e bizarre problem» have arisen,  !r>cc
three seals «tambered up ir riet ar>d b»a><lcd a vessel. Aru>rtier everi lc»»
fortunate sc;il was caught in the fish punip, blocked it.,;iiid firi;iflv died.

'1'he ti«t!it some seals have of'eat irig the b«it I'ron! lc>t!»ter traps clat>r-
ages  he fisliery because thc seals, iii opc.riing the tr aps  c! get at the baii,
may r.elease lot!»ters already c-,iught, anil;i rrap without t>,iit, even if its
door is still op< rating properly, will not <-« < ti more lobster». B;iit eating
by seals is said  <> t>e mucli rc<lucecl if >lie t>airs are s«lted f'c»;it least «
week before usc.  Mansfield arid Beet<, 19771.

A form of <i«mage observed in the Scotti»h s;itmon fishery i» the
"n>;irking" of salin»n, This dariiagc is inflicted <ni th»  ish iri tlic.. wilcl, t>ut
it i» only when thc»;ilmon is c;iught;ind of ferccl f»r s;ife that.  t>c h;n mfu 
effect c>f markirig is felt. The m;irkings consist <!f tears or scar , rn<!»ttv
single t>ut sometit>ics multiple, u»ually fron> 2..! <ii! to 15 cni l<»ig «nd
frorr> 2..> <.m to 0 crn deep. They <-.iri l>e founcl ori alni»st any part »f rhc
fi»ti; rnc>»r;ire I'resh, t>ut »<>me ha! e «pp«rentlv healed.,"vfarked lish fet< h

lower' pl><'c 011  he n!'il kct. < 'veil if llo p<i>"ts ill'e t»1»slrlg»i'  tie wc!<>rid
has teft a cle'in»car.

Al lu!ugh direct evi<k rice is lacking, the marks «re t>clievecl to be
inflicted by tli» claws of seal».  .'rey seals arid harbor seals I!»t ti use their
fbreflippers ro manipulate f'o<><i when f'ceding, th<uigh f do r«!t know if
food i» ever c.aptureci with the flit!per». As toott>rn;rrks cl<! noi inv«riably
;ice<>mpany the put.,itive claw marks, the maniier <>f iiifficting the l,iti<.r is
piizzling. Presumat!ly the marks arc rn;>de when a salinon seized by;i »c;it
i»»uffi<:icritfv agile to c:»c.at>e, thougti ihcv might alsc! lie the result of',i
»cal "playii!g" with a salrii<!n, wi h rio iir!nicdi;ite in critic!n c!f' e<itir>g it..
'1'he finclii>g th;it fewer grilse  yoiing salnrori »n 1 heir first ret»rn to  resh
water! were f'»u!id to be claxce<f or t>itten tliari »lder saln!ori  R;re ancl
Shearer, 196:>! supports thc f'<!rrricr belief', sii>cc. thc l,i! ger fisli li,i» a t!et-
ter ch;ince of' es<' >ping with or	> rnrn<>r injuries: thc»m«1 ter tish .irc lcs»
ttkely to sui!ive tticir fiirst encouriic..r with a seal. He»ide» claw m;irk»,
s;>trr>c!i> are often captiired with to»th !narks or deep bites which c»i! es-
p»ri<l 1 « the jaws of;i seal.
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Depletion of Fish Stocks by Seals
To assess the genera!  t;image done ro,i fii}><. rv bv .i<..'iris f'eedirig in>

 he exploited stocl s of fish, three sets ofdata r»uit fir»t t!e ai»»n>bl»d: t.t>e
size and «omp<!sition of rhe .it<x-k of seats «or«crri»<i; t}>c <luati ative ar>cl
c}uantitative  'ornposition of their  iiet; ari i  }> .ir dail> f<»xt > equirer»eiit,
with appropriate;idjustni»rits f<>r,>g» «1; »», i»aioi>, »tc. Nor>» of tl>is in-
f'orm;iti<m ii easy Io;>«�>iir».

Population
The various i>i»a>is of estin!atir>g seal 'it!uridiir> .'» tiav'e i'e .'ently beer>

t eviewc<t hy I.aws � � !!. 'I h<. >.ask i» rel; tively easy onl} in those species
whi«h pup on land iri a f'< v. 1'>rgc < ol<>nics arid whose pups remain ashore
f'oi a tengttrv tieri<xl. 'I he grey s»alalorig ii!<. B>i i»h coasts fulfill» these
criteria rather well, arid ni»tti<xt» h;iv» b»cri developed for estimating
grey seat tx!piilation size frorr> t!iip pro lire�011 dr>la  Bov'd anct t;arnp-
bell, t!� t; Bor>ne>, t!� !!.  ~iver> ari adequate lif'e table  Hewe>i t!�4;
Xfansf>et<}; n<i H<. k, }c�7; Harwo xi an«1 V>ime, 1378!, the population
can be citirn «c<t by «sirig a rr>ut iplier with  he <otal pup p>.odu«tion. For
r»ost g>'<..v»<,il pop«la iori» a multiplier oi' 3.a � 4.5 is appropriate, et»-
pending oii wliettier tl>e popula iou is stable or ch;u!ging in size. Total
piip pr<!<lii«tion is clifficut   o assess clir ectly unless I re<iiient visits <-.in t!c
made to  he br ee liiig r x!keries. At  .he Fame lslai>ds, for cxaiiit	», f<!r
mar>y ye; rs all pups have been tallied in a seqiien«c»f <o«iiti in <vt>i<.t>
e;i«ti pup bor ti since the prececling coiint is marke<i with i <ty» pc< uli ir
to i i cou»ti>ig period; this tally gives estirrl;ite» of piit! }!>'o<tu<:tior> Lliii .
;>r» verv accura e  Coul»on and Hickling, I<Ki4; Bonner iu«t Hi<.kling,
1!-� 1!.

II'i r»ar>y cases it is riot pl a<  i<:at!te u! ir>;ike repeaLed visits lo a s»;it
colon>. R;> tfo> t »t at.  }<�8! <lcviscd;i s!.ai.istical proceclure tor. »»tin!;>t-
ing pup prod« ti<!n f'ron> i sirigle census. despite ttre variat!te �;ite;i>
wtiich put!t!ii>g b<.:ga». 'I'}iis relied ori ctas»ifvir>g  he «ouii  of t!ut!» ii>t<>
morphologi<;il age cl;isses which enables the t'<>rm and riinirig of' t}ie
birth-r.i »   iirve  o t!e de em>inert. 1'hey wer e abte ro < »terr»i»  r tie <tu-
iati<>ri of <."«'}i <>f tl>e pup <.hisses tliey used fror»,i sei.ici of' claisified
«our>t» taken o> er one season, 'I'his inlorm;>tin»;itlows tot;il piip p>.odii«-
rior> to be calculated f'rom a single «1;issihed <oiirir. '1 he precision oi the
f>r>at re»ulr. i at«ra}tv clepends on the titutiig of Itic <:our>  iii rel;itioii to
the mean birth date; estin>ates from the «<n iiti ni;i<1» hef'oie the mean
birth date are inaccurate, biit those frorr>  o«ii » lt! � 2,'! diivs after the
peak of pupping agree witt>»ac h ot }i  r  <> wit.}>irr 8 p<.rcen .,

If ground counts cannot be >r>;><tc it ii sorrie ir»es possible to use te-
ria} ph<!t<!graphy to ass»»s th» riuintx.r of pups present, tt hai t>e»n



Vigt<re 7. >. keeovenez ot
harhor seals tagge<I in the
'A'ash, Vail Angfia. After
Bonner anti anth;>mes,
I!>7>.

f»«nd Ihat cour>ts»f grey s al pups n>r«l« fror» ster«<> I»; irs of .>«rial
ph»t»graphs tak ..r> under suit;>bi« c»nclitiot>s agree Io within,! per 'ent
of «!unts made si>»ultane<>ugly on the gr»u»<I  B !r>r> .r, 1!�2, I!� !;
Var>ghat>, 1 �1;>!. It is not p»ssil>le to make cl;tssified c >u»rs <!f gre> seal
pt>lrs fr<>rn aerial photogral>hs, h»wever, as the imager! is n»t detaile<l
e>«>ugh. IIiby a»<l 11arwood  I!�!!! showed that populati<>r> estin>ates  >f
gr«y seals base f <>n aerial ph<>t<>graphs are li'tble to be bias«d upwa>'ds,
l!ut  h : art><runt of this bias is sn»; ll  fess than 2 p«r< ent!.

1r> species such as the harb !r s«af, >vhich a>» 1>or'n betweert tide-
Ir>at ks an l cl>r> swrrn within a 1'ew rrrint>tes of birt1>, <lirect co « t>ts <!f the
pu ps ca» t>»r be 1»ade. Vr>1>ghan � 97 I b! «sed aerial sl»'veys at low >v  ter'
when seals were haule�»ut on sa>«11>al>ks as a n><.; r>s»f assessir>g Ih<..
nr>n>ber of se' ls in the Wash, East Anglia. Ifowever, lr« f'ound that th«
> ec»> <fed totals were highly variable an<i <lid not correl; t«with seasor>,
wi»d <firection, »r tide cycle. I'»pufatior> est.i»>ates based o» r»ark-recap-
I»r««xperiment»  !>«mmers and !<<for>ntf'or< , 1'.l7.'>! indic;>tc l;> con-
sisl.er>t.ly higher p»l>ul;>tion thar> that indicate<1 1>y aerial photogr»phs.
Vaugh;tr> �!�8! explained this <liscr«pancy by sul>p»sing that ir> a rela-
tively st>I>rll area su -1> as I he Wash. many anin>al» '>r«  <!n>pelled to s««k
fo<xl »utsi fe ancl trav«l  onsideral>l«distances our i»t<> the Worth ge;>,
1'rom tirr>e to time these animals>«tur» to the securit1 <>1 tl>e Wash sa»<l-
banks to l>ask, but the whole pop«la>i<!n is never pr«s«nt;>t one l.in!e.
Evidence of tag recoveri«s <>f Wash-marke<f seals 200 � 30t! km I'rom the
point of taggingr �1onner and Wittharr>es, I!�4! supp<>Its this tf>eo>!
 Figure 7.2!,
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A species like thc ririgccl seal prc»cnt» r lie grc.it«it <tiffic»tt! in n!;>k-
ing population as»essments, '1 tiii »c«l ii <ti»trit»ited over;i wirle;ire;<, is
easily alarmed, a»d pro<luc'«» it.i l!ul>i in 1;iir» iri the»c!c>w whi .h are»ot
easily located, Tt air>c<l dog» <an t>c used t» s»if'f th«i» out  Smith, 1 975!,
but this rnethocl is very time c'orrsurr>ing. Diiring The moiilting season in
May and tune, ringed seals c'«>i hc c<!ci»tc:cl c>» the ice where they ha>>1
out to bask, The u»e of' ari air :raft ft! i»g at 12 � 3 ! n! at spec<is ol',!bout
22 ! km per hour er>iil>lcs large «re;i» t<! he «.!vered and the»eats c'oi>nted
bef'ore they have tin>e tc! re;<et ro itic. aircraft. 11<!!v«ver, tire interpreta-
tion of these counti dcpcii<l» <>» a dc tailed kn<>wlc<lgc <>f th»  lit>rn;! 1 and
seasonal v;iriation ii> the haiil-ou  patt«rr! of <tie ic>ils,

Despite the clif'ficulties irivolved r»ucti «ffc» > 1>;ci g<!r>c i<it<> «i>in>;>r-
ing the size of seal populations, Special teel>iiiquci � ultraviolet pti<!tog-
raphy ii»erl to reveal white harp seal piips on ice  l,avigne et a!�1977!
for exa!i!ple, and the statistical sui veys of' aritarc<i  seals  Sinif'f' et al.,
1<� !! � hav<. t>ccn developed for this purpose, Yot ont! do seal number s
have rcl«van«« t ! fi»herie» problems  ol'ten the main cruise het>incl gov-
ernnic.>it f'ur«lirig c!f »e'il research!, hut poputatior> size an l   hanges are
of prime iritcrcst in nianagcrncnt, conscrv;ition,;md < nvironnicnt;rl
n!  ! r>1 t   > r1 1! g,

Diet

M<!st »tudie» or> the dier of' »cal» wtiic 1> l>avc aiiv l>rc>ci>»ioi>i t<> a
quantitative;ippr<>.ich dcpcr«l ori the cxaniiiiation <>f »toi»acti  'oiltcrlt».
her>fortrinatety, i  is a corr>mori ot!i«rv>itiori th«t;i tiigh t!rot!o> ti<>n of
»u!niachs examined are e»ipt.y or cor>tairi iio rece»t f'ood t'iagr»eiit».
Digestion in these carnivores is rapid. Havinga �933! was unable to de-
termine how l<>ng 1'ood ren>ains in the ston>ach hur concluded that all
traces of;i trieal will have clisappearecl in 3 hours, Charcoal iii fish 1'ed to
harb<>r»cal» reappeared in the feces within 6 � 14 h »irs. Be»i<les r;il!id
tranirni»si<!n time»,  !ther fact<!r» may re»iilt in empty stc>n»><h», Se ili
shot in tl>«. water c!ftcr!, perhaps uiually, vor»it f !c><t if   ti<»>»>i>acti >i full.
R;rc. � 9 i0! iuggcitc<l th,it »c;ils trapl>c<1 r'ii »air>«!» >r<.t» t!arri  iir>cl voir>it
their»ton>a<h «intent» a con<hiii<>n»iipl><>rted t>y th«well-<tit,e»rect
t<>od particles fouric1 i» water t.akcn fr<>i» oily patcl>es»ear»air»oii riets.

%hen whole fish are found in stomachs there is usual!! little dil i-
<:ulty in producing quantitative estimates ol' diet.  	' the 17 ! .it<>mach» ot'
tiarbor seals from Scottish waters that Rae  t!!bH! exaiiii»ecl, 64 cc»i-
tained recognir ible food ren>ains. �,>doi<f»  >T!«inly w tilting,  l I l>lc m 'r-
lcrr>pc<, an<i saith,  '. r ire>!a! were most at>unct«»t, at!t!c arir>g i» n>ore ihar>
40 percc!>t of the stoii>achs ex;i»>incd  Figu> c 7.3!. 1 r«r» 322 s!oriiaclis
of' gr«y»cal», of' which 17h <c!nt«inert rc ogriiI.;it!le food, Rae �9f>8!
again fc>iiricl gacloicli  parti< »!arly  o<f,  ' > l!<»»> !rh!  >! tc> t!c rno»i. >it!un-
dai>t, f'ollowccl 1>> sal»ior>ids, largclv»afiiiori,,c' ! l>!i<! > !l !! �'igur e 7.1!.

114



Fig»re 7.'4. Occurrcr><.e of foo<t i ems i»
lhe <ron<art!s o 'hurh !r»ell!s l;lke» in Seo -
ri»tl eu < ers. Fr<!m Rue, 1968.

Figure 7.4.  >eeurrenee of foo t ilrm» ir!
 he s ornachs ot grey seats  .!ken jn Scottish
<r' ters. 1'r' !ll'I Roc, I!>68.
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f hivinga �933!, after e> amining 2BH stomachs of harbor seals frotn
Diitch coastal waters, detertiiined the most important iteins of l he diet to
be flounders, Pleuro>lectesf i<sr<», which in t<fe up riot less than 30 percent
of the foo<f, followed by whiting �7 percent!, herring, Uup<'   h  rer tnt
�7 percent!, and two sea scorpions, C,'otlt»s scorPius and Ag !»t<<  utr -
phractus �6 percent together!. l laviiiga's detern>inatioiis were niade on
otolil.hs re<.overed, and lie noted that otoliths f'rom some f>sh niight re-
rnain longer than those fron> others in a seal's stomach, thus introdu ing
a source of error into his analyses, Anderson et al. �974! also used oto-
liths, recovered fro n seats, as an indication <>f species eaten, together
with a r<>ugh estimate of'their size, but this nlethod did n >t allow a quan-
tlt;itive ti'e;lt.ilient.,

Sergeatit �9r>1! reporte l on 202 harbor seal stomachs from the
Wash. Oiily 2o of these contained recogiiiz;lble focal  besides milk!, and
Sergeant concluded that. tnollusks, mainly the whelk, llucci>rto>  r >! bett »r,
predominatecl in the diet, for<ning 92 percent by weight at time of'con-
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sui>ipti<>ii. 1 tii» w< iglit, li<>wcvci, in«luded tlie niassive shell of the trio!-
tusk. tt »< crn» likely that whelk opi!n iil« <>ri which S<'rgear>t'» deteirnina-
tions h«d 1><»cn r>i idc! i« im>iilatc in Ih<»t<>rr!;i< h, givirrg a false
itr'> p! c»»lo»  !f' t tlc iii>1!<i!'ta>i< c of t 1><»c ri><>llu»k» in tl>c diet ol' 4'asti seals.
St<!nia< Eis <if' thc»'irnc»1!er ic» fnini ttic norfolk coast, 100 krn t!s sea
1'riirn the %V>r»tr, »h<i!vert;ui <>vcrwh<!ming i!ref!<>rider >r>< e of fi»h re-
m«i>>», riiiii»ly pic>i> one<'.t><ts ar>d g<il>ics,  '<>lriu»»i>!rut><>  8<in>i<.;r, 1.�2!.

1'.vcr! if' thc d;>t;i otitain<.d fn!rri cxami>iing»riiui;i< h «i>itcrit» arc ruit
themselves rni»tea<ting, the pniven;rri«<>f th» s",ir>>pic is iirilik<ly t<> 1>c
r>n>d<>ru witt> rcsticct to Lt>c fccdii>g iaiigc <if thc»cats. B<.nrict Rac'»
 !'.! !g! finding of the importance ol' salnron in the diet of Scottish grey
se il», for example, may have been influenced by the t'act that a large part
of hi»»aii! pie was obt«iried by salnion fisher nien i!r or trea!  heir ner.s,

<M<ist cxaniinat.ions of'the diet. of seals show then! to be highly vers;I-
tile fee<ters. At least. 29 species of' fish, together with sonre invertetir;>tes,
w<!rc fourid to be taken by both grey ai>d harbor seals iti tt!e L~rritcd
Kingdom, of'which 13 were conrmon to both species. %Vith»iich;i wi<tc
spcctrun! of' t'ood, large samples <it' seals are needed t<> give pre< i»«f»r»,
bcaiir>g in mind possible variation witt> tirue of yc,ir. site i>f' feeding,,ii><l
age class ol the seals concerned. Perh;ips larg<. ly hc<-.iu»c it i» r!iu< h rl>ore
difficiilt t<i sanrple phocids petagic«lly than it i» iir;rriid», rh< r<. are r><i t''u-
ropeair studies ttrat «olrlpa>'i.' in extent <>f «>vcr,igc witt> classic works
from the ts <>rth P;>«itic. such;>s th;it <>f 'I ivl<>r ct al. I 1!
~! on the nonh-
ern lur seal. Ke must await an eff'<:< tive rr!<..ari» of »arr!pling seals approx-
irrratets r;iridornly oii Ilicir feeding gr <iund» bcfor e we «;iri «1;iini to have
an ade<fu rte kn<!sv!edg< i>f' their <ti< t. 1 do not know of a single example
of' a 1'.ur<>t!ean grey seat <ir hart><ir»cal t!eing collected «t sea nzore than a
1'ew teiis i!f uictcr» fn>rii larid, cx«cpt. iii;isso«iatioii with fishing nets or
lit!es.

Food Consumption
1':veri if a<tectuate cfuanritative d;>ta are believed t<> tie av;iil;it>!c <>n ihe

«oirip«sitioii of tl!e food, it rrray still be diffi<ult r<i rcl;rtc tlii» t<> tlie
amount of' f'ood coirsumed by a stock of' seal» in 'i 1><'ri<!d <>f' tirr>c. »ay a
vear. 1t woulcl be virtually impossible to « »r<trr< r a «inil>rclierisive study
<>f' food consunrption rates of seals i» t tie wild. Bc«iru»c <if this, estimates
<if' food coi!s«n!pti<in have retie<1 heavily <>ii the feeding rates ot seals
held in captivitv and fnim gener,il < or>»idcraii<>r>s ot the eiiergv re«triir.e-
n>ents of ni.ii.inc ui;uriiiial» f<ir iuctiib<>li»rn «iid gt'ow r li,

Keys �!! !8! was the lirst to provide exten»ivc it>it.«on captive 1'ced-
ing rates. He conclude«I that about 4 � 1 ! p< r«. r>t <>f' lwidv weight per day
i» a r easonable estimate for the ar>>our>t of f'ood eaten daily, the higt>cr
rate to apply t<> the y<uinger >mirrials,  'eraci   1!�:>! gave;> l<>»ver rate <>f'



0-7 peiceiit <>f E>ody weight. pci. day; this pr<>E>at!lv ! cfers  o idul . seal»,
;is C'eraci �972! records t.ha   wo young harp»«als consumed b«twcc»
6.9 and H.4 p«rcent ot borl! weight per day,

David S«rgeant �9fi9! <'alcula ed the f'< c<li»g !ate <!' ceia< «a<is t>v
considering thc ratio be wcc» heart weigttt; rnl t><!dy weight as bci»g 11
percent of' the ratio of'daily f<><><t requiren!ent and b<>dy weigh ., Al>plied
to seals llii» w<>uld itidicat«a <lail! f'ood require»>e»t of' 5 �  ! per< cut »t'
bode weight.  .:hristina L<>< kycr  unpublish«<i! c<>i!eluded f'! <u» a«<<!»sid-
< ration ot the likely ei!ergy expenditure of grey seals and the <at<>rific
c<!i le!it» of' va!'ious p<>»iit>l<. diets that a f'o<NI «!>!iumption rate <>f .~> � h
percent of b<>dy weigh . pcr d;iy is probable f' or a<hilts and a sligli ly
higher ra e f<>r jiiveniles. A very m»ch higher rc<liiirement was pos i!-
lated by Miller �<�H!, who calculat«i f'rom metaboli< itu<liei t ttat I'emale
northern lur »cali;i»d males of ui!dcr f'our years t!ccd I I percent of
body weight of fo<><i daily for 11lairlt< r! an< e;!lone, atld Ih;it w;<ter tell! per-
ature is an intp<!rtaut factor iti deter!i!it!iiig the require!»<.iii.

The highest r.i cs <>f food consunip i<»i h,ive been recon<i«<l ii! cap-
tive.ieats that have ample r<><>m in which  <> cxer< ise and are ted;i sig»ifi-
ca»t tx>! tio t of their diet af er dark. At  he 'Seattle Aquarium, f'»ur-y<.;ir-
ot<t fern;ile 'ind five-year-<!ld i»ale norther i f'ur sc;ils were I ept iiia larg«
lank 4.5  ii deep anrl 11'id t>een ted iip to ot!e-It!ird t><>dy weigh  pef d<iy
<>f niixcd fist! and squid. 'I'I!  seals were I'ed t<> jui  .it»>rt of' satisfacti<»i,
;»«l  tic r;itiou has now settled down to 26 � 27 p<rcent of' bodi weigh 
per <I iy, which allows i!<>rm;it body growth  J<>h» Nightingale. Se<<1 h
A<1 uai I i 'i I i, pet'soil  i <'Oil! 1 1 1 u 'i I<.';i t i 0  i ! .

 :;<ptive feeding stii<lics;i»d physiological < aI<:ul;ttions thus in<lie.itc
;i wide range <>f' 1'ood tequirernen s, A seal in tti< wild will bala»ce its
«iiergy budget, «,'ititig enougli f<><><I t<> provide  lie cite! gy it expeiids iii
activity as well;ii i» growth, cith«r <>f  he body gener �1! <>r <>f  he blub-
ber layer specifi<:allv  and in the <;tie <>f' pregnant  emates, ttic fetus!.
The undeteriiiiiiat>le v;iriabl» in tlii» i» ili«a<tivity <!I  he aiiii»,il iii the
wild. We have litt!< direct inforniation <!ri this. The ins .rumciit;itin» <>f

seats in  tee wild witt! s<ur!e f'oint of'activi v r«<>rder iiould vietd int< rcs -
ll! g i'«suits,

I <> re;ich a realis ic yearly stock consiin!pti<>ri <>f fo<><i it is necessarv
t<> <livi<ic  he stock i !to juvcnilei a»el adults  with  heir dif't'ering f<>orl
rcquir«iu« its!,,'ind the year iii o p«riods of leediiig aii<l <>f the fasting
ass<!cia e<l wi h breeding arid r»<»ilti»g. An<1 eve� wll«» thi» h;is bee�
<lone, tlie fiiticrrnen are still unli4 I! to be satisfie<1 willi It!< rci<il , jiistly
clain itig that thc an!oun  of f<!od «!nsut»ed nba! t>e»ub»tait iallv leis
tha» the amourit killed. Pro ectior!is » rriight ret<>rt that seals I'««<I <ni
predat<>r fish whos< r«ni<!val  'iom the p<!piilaii<>» e»ha»<'es the suriivill
of <>ther, sni,ilier fish  Gout!cil f<>r Nature Seals  ~r<>up, lf�9!.  ,"teart!,
any a tetnp  t<> aisess damage to fisheries caused bv seals e'itiiig wits> fish
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is fraught wi li difficulty. It n>igfzt be thought self-evident that iiseals
were eliinin;>ted <ntirely, so that tish stocks i»ere;ised;>nd fishermen
landed »i<!re fish, then the  ishermen would be better o 'I', Biit even this
simple assurnp iot> has been ch,illenged  Willi ums ii> Couiicil fov Na uve
Seals  in»ip, 1'979!. Demand elasticity n>odels f' or fish i»die >te that in-
creased I;indi»gs n>ight iii faci. i esuli iii dep> essed p> i es,ii«l s>»;>I!< r»< >
revei>ucs to the fishevn>en,

Seals as Parasite Hosts

'I'he third tom> of'fisheries  fat»age I referred  o i  the f!egir>r>ing <>f
 his cliap er relates u! the se;il's p<>siti<>n as,i h !st.  o paiasiies. I his posi-
ti !ii is n><>s  signifiicati a id co»spicu !us wit!> regard  o �>e cod«or>n.

lnfesta loll of cod wi h the I il'v ie of  >f1 anlsi>kitle 1!e I>  to<le, Ph >-
ca!<e>!!a  =P >rr >ca  urn, ='l'<rra» »!a! de<!'jr!'e!!> or codwoi»>, is a serious
problem in Canada,  .he Uiiited Ki»gdotu, aiid .'ior«i>y. Al hough larv;>e
may be abundant in the mesenteries and viscera of an infested lish, these
are discarded bet'ore the fish is off'ered f' or sale, so the «orms n>os  trou-

blesome cornn>ercially are those found in the musculature, usually in the
flaps ot' miiscle siirrouncting the visceral cavity but;ils<! in the axi;il miis-
culature of the fille . The p> esence of <odworms in c<!d flesh  !bvi<!usly
poses a n>;irketing problem, Although the «orms:ire killed by fr< eri»g
or any  >rclin;>ry method of cooking, so th;>t no he'>lt h hangar<i < xis s,  hey
can be conspicuous and acti e ar>d are s ! a<'ith . i ally  !t!j .<  i»<i; ble ih;  
the! may cause th<.'  'ustonier t<> avoid «>d <!r  !Ilier fisli iii  f>e fu uie.
'Iheref<!re, fillets of  x!d suspected of l!ei ig worn>y miis  be exainii>ed
individuallv over;iii illui»iiiated pla e arid ai>y woi i»s ren«>ved b> hand.
This.idds subs ai> ially to th» processing cost oi the lish, espe< i;iffy it  he
most lieavily infes ed fish must be discarded.

'I'he lif'e cvcle of the codworm is still not c !n>pletely uiideist<!<!d
 I iguve 7,.'!!. Adult and pre-adult worms;ire fo«>id iri iiiaiiy i»aviiie
rnammiils, but they seem to he partic>ilarl! ab«ndat>t i>i grey seals  Sco t
;«id Fisher., 1955; Young, 1972; Wfansfief<l a»d Be< k. 1977!. Fggs are
shed into the water wi h the feces of the s<;>1 a>i<l lian h wi hiri IO � 60

days, depending r!n The temperatiire. I'h» r s«l it>g larvae ai'e thoiight
to en< ysl If> 'Ih ..' beiltlii   'i us a  'ans iha  >I>gest �>el>1. Whe» ll>e crusta-
ce.ins;ire e.i or> 1>y deiiiers;i1 fixit,  he libera ed larvae bove their w;iy
thr<»igh the giit wa11 ot the hos  atid encyst on the niesenteries or in the
mus<.les. Theie tl>ey ieiiiaiii ui> il tlie liost. lish is eaten by a !i!ai!iii!al iii
wh<!se gu . ihey can mature, to produce the eggs for the n< xr g  n«ra i<!n
 Vla t. 1975!.

Because grev seals are tl>e n>a!or hosts of codwo> «»i>id b !th  .'>ste>'il
Canada;ind the United Kingdom h;ive large;ind i»< re;ising pop«1.i ioi>s
of these seals, it is n<!t surprising that increases in th< ir>fest;iti<!ii tate of'
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Control Measures

I'aced with fisheries clan>age caused bv seals, the usu;>I response of
I>slier»>err is lo seek to eliniiiiate the seals. Iit lhe c;>se of net dat»age this
m;iy he a relatively simple process. 'I'here is evidence tha  in n>ani cases
iri<iividual seals are responsible I'or much of the el«mage at fixed nets,
Salr»oii fislret ilier> li«ve tr;rditi<!rralfy cle;ilt !! ith sucll se;ils e  l>ei' b<
shooting then> � rior an easi task u»less  here is s convenient cliff aboi e
the»ets f'iom which a marksnrar> can ain! dorian � or by poisoning. In the
Scotlisli s«ln>ori fishery, poiso»ed baits were ptep«red I!! placitrg a
p;>< ke  ol strychnine i<>side a kelt or a sea tioiit ancl hanging the h;iit in
the nets. Poison was said to be verv effective, hut >lie risc of' strv< liiii«<.

Iias been forbidden foi this purpose in the I.. i>ite<1 kir!g<I<>r!r siri« lc�0,
'ind no acceptable siibstit»te has yet been f<!«>i<i,

Shooting seals at nets rs n!ost effectr<e !< tr r> ii!< rr ts «i< sire<1 iri
res tie ed situatioris sucli as sea I<»lis <» riier i»ouths. Rite  Icrfi�! r<.�
coirnts;in epis<»ie in >~hi  h;i salrr>ori rietsrriari look over a  ishing station
which h« l I!r<.viousl> t!een «I!;ui<1<nie<l t!e ,>use of' seal clan>age. Iii five
seasons tl>e salr»<!r> <at h rose fro!» 2 lo 7 i7, i» which  i»re 021 seals.
n>os i> gr< y se;ils, h<i i beer> sir<>t.

1'.xpl<!siv<s h;iv< E>e< i> use<i to kill seals. A  !arr»diarr h«libut Iishing
bo;it ! ep<!>t .diy sperit $1,000 arrrrui>111 ori materials lo det r sc;i lioils.
inclii<ii»g I;irg .' !iir>or<tits of dyri<irrlile  Working I'arty on s<ftrrine M;rm-
n>als, 1978!.

Iri aii atteir>I!t to fi»<l <letei r er>ts less destt'iicl.ive;urd therefo>< niore
accept;rhI . lo <oris .rv'ili<!ri irilcresls, expel'it>rents h<ive been m;i fe into
the rise <>f sour i I i < ! Le<. p s<.'«Is >r% 'iv fr'<3>li Ileis.

peter Sh>ugh»< ssv <iii<1 liis colle;>gues <Sh;>rrgi!riess! et;il., I!!<'<I j <.'x-
periiiier>ted !vith v;iri<!ii» <Icvi<es t<! keep  : il!< t«r se«ls  ioni inrerf'er.�
iiig «ith purse-seiriing operations. Weighre I fir«. r,i<.k<.is ili;ii exl!l<»l<.d
u»derwatet after the ire  h'icl beer> pi>ised  'i>us<'d 1>lost of the se'ils to
lc<ive the net promptly; but ther s<»>n reliirri«I, g 'ri  r«lly !< i hin fotir or
five minutes. Seals swirnrning sl<!wlv <!r fair>g al tlie surla< e oi the wa er
responde i hr <fivii!g v< heri;i fir< cra kerw.is explodecl, thev looked h;i  k
<it the vessel h< for < retiirnirig to th<.ir 1!re< iorrs a .tivities. 'I hey rea re<i
simil;irly, t!iit Iess I!i'<!ii>l!tlv, el>e»;i second lire<'i «eke>' >v<ls exl!lo le<i. Ar>
ar '-dis<liarge tr«»s fucer pioducing noise levels si»ril;ir t ! fir«r.i keis
or  !,5 !:l-inch bullets hitting the w;>ter.  -,»ised s ',il» t<! rnov«;w;<! fror!i
tl><. cod ericl of a trawl riet, biit not t<> leav ;> purs<. sei»e.

In Sha rghnessr 's expel imenls rhc iin<l< r.>virter playback of reco>.cf-
irigs ol kilter whale  O!rrnrit  !rr<>! vo< alia><ti<!ns pr'ochi<ed ohserv;ihle,
though r'>ot i>T!pl essl've, <.1>«rrges iii so<>i I!eI>«vro>'. Se«is whi 'li ha l I!<.' 'ii
swimming slowlv or lying ar thc surf ice <!f  he iv;itei dived, rent;tine<i
sribmerge i f' or I,'!;ill s<<. !i> fs, arid >lien raised their he«cls >hove th 



water and looke<1 h;i<'k r<>iv'ird the vesse} with the trans h>cer. Xone re-

»porided by lleeirig. S<»»c <>f th »cals i1> a pui se»eii>e al»o dived,uid a
fe>v moved out of the rict <iv >. th< Ro;rr line, bur others ignored killer
whale recordings an<I <-or>rirrue<I r<> feed on fish >vit}>in the net. 'I'he p! es-
cr>ce of nrodels of killer wlialc <l<>r»«} fins duriirg the p};» back did riot
nrodify the behavior. Shaugli>ics»y;«i<i hi»  olleagr>e» concluded that de-
terrents such as these were incff'< crive in reduciiig the disturl>ance
caused by seals ar. pur»e seii>c». 11>cy speculated tlrat i»>ietlrod tlult actu-
ally inlficted pain on thc seal» might he more ef'1'ective,

Anderson an<} Hawkirr»  }<�H! <an>e to the same conclii»iorl «f'rer
conducting a series of' trial» wit}i a young < aptive harbor seal aird seals at
a salmon netting statior!. I }icy u»c l '1 v'lr>E'ty of » 	11!ds that spanned the
entire hearing range of'»e >ls. 'I'hcv f'<iun<i that, as in the Sor>th Af'rican
test, the seals quickly becanie accu»I<>iiic<l to tlic srii!iuli;>nd stopped re-
sponding to them. It seems -.ihnost ccrtiiin rh;it in th<;ili»cn<e of' soir>e
regular reir>f'orcen!er>t, nan>elv the ki}lirig <ir inj«ring <if »ea}», a soiind
nreant to deter vvould eveiitui<lly c<ii»c t<> bc rcgar<lc<l riici cly a» a din>le>
gong.

Bounties

.'>I<>rc general a< tion against seal populations .illcge<t t<> }>c h;irri>ing
fisl>eric» oftci> takes the tom> of a bounty scheme, ivheicby 1>uiitcr» } i}l-
ing»ca}» arc rc>v;irc}e i <m producing proof of the kill. Somctirl>c»»u< }i
»< hcriie» .ir«organized hy private I ishing inter ests or  ishir>g ii»»<i<:i;iri<»i»,
but u»u;>111 tl>cy arc thc 1 esponsibility of goverr>merit or loci>1 fishery au-
thorities.  ;anada iti»titiit  i a f!o«nty on harbor. ~eals in the Ma>.itin>es in
1927  XfcLa> er>, I'977! >v}>i< h 1 !< ally g1 eilrly rediiced rhe seal population
 %Vile», 1908!, Lrp ur>til 1949 tliC f!ou»IS w;I» pai } fOr SCII} Sr!O«t», an l
becaiise of identification dif'h<'r>itic»»>in<fr>  ither }>i<i}<>gi<-,il materials
 ir>eluding, it is rumored, >lie os<a»iona} 1»>r< u}!iiic»< nirii>1>! wete <>I'-
Iercd in exchange for bourrty. 'flic bouiity wa» tlicrc;iftcr pai<l for rhc
ja>v <>f' the»e ll, svhich provided the hr»t firm cvi<icn«of thc wi<ic»1>n;id
abii>><lan<.e <if the gre> seal iii t}ie  ;i>ni«liar> M;iriri»«».  ;«> r< 1>r}s i»
C;;>»a<}a, rhc»c;rlbounty is paid f' or gi ey seal j;iw».

B<ir>ntie» h;ive been paid for seals iri b>v  fcn»in c 19 ! I  !» !derherg.
197!!. Althoiigh se ils, par tie»}ar I> g>cS»<'«I», hav<' ll«''11 gl ei>r}s >educed
in thc 8;>itic since bounties ivcrc irrstig;>ted. thi» lia» k>ccri i»<irc bc<:iiisc
of Ih» c«inomic valiie of' the carcasses than f' or th »«k«>f Itic 1»»in>1,
whi  ll «<  'ol  I>ng Io .!<!de> bel'g rv«s l>ot collsidered! >igl> iri r <.},<1 i<!ri i<i I he
In!ublc ir>volvc<I i>i <I;ii>>ring it, Since }97 I grey se,ils have bccii pro-
I '<-Ied in l!>ve }en,  x< c}>t in Ihe vicinity <>f»almon ner».  >ther I':iiropean
cour>tries wllich }lave abal!<l<>rl«. I l»>urity }!rvn>ei>ts fo>»e«ls include
f!enn>;irk, ln:I;ind. and the I fnited Kir>g I<»r!  w}>< rc h<iuritic» werc paid
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bv the Fa» em S a Fi»heries C !rnmittee f'<!r»eals, ni<istly harbor seals,
killed in t.he Wa»1>!.

fn general, br>unty scheme» are most effe tive where there is al-
rea<lv some regular hunting eff<!rt, Fven then  he f!<!unt! kill <iften takes
n>any n>ore vo >ng dn>n>als th n> 1!> eedn>g stock tu> '1  s thus less likely to
re i lce populatiot> size, usually Ihe int nti<!n <if the»< h<.me.

Direct killing of »edl» bv g<!vernn>ent agen<'ies is dnother means of
reducing seal »to< ks. fn eds em C;>nada Idrge l>un>be> s of g> e! seals have
1! en killed in lhe  'ulf <if St. l.'>wren< e;md <in the Ba»que l»lands in an
at tempi to control >he f!<!l!ulati<!»  M>>n»f> f<f dnd B ! k, f~�7!. lu the
United Kingd<in> tl>c Fi»1>eric» Dep;>rt>nent» o> ganir .<l kill» <if grey sc;>1
pups at the Fame fslan<fs u><1 in Orkney in 1'.159;>n<l 1'.>60;;>t the 1 > ter
1<ication some adults were kille f al»o  Hickli<>g, 19 i2: Con»ulta ivc C<!n>-
>nitlee on Grey Seals and Fisheries, 1 963!. Ff>e eflicac! of' these '>iten>pts
is doubtful and, unless a valuable product can be obt tined, they are very
<  !stly.

Harvesting
One means of' >educing costs to ccntr.<l fun<Is f'<ir con >oiling lhe

»< al popul'>lion is lo pt on>ole or et>courage con>l>>ercial h'u ve»lit>g of lhe
»eals. The annual harvest. of gre> seal pup» in Orkney  which I shall
refer to la er! is such an exan>pie, as is the harvest of Cape fur seals in
»<iuthern Africa. 'the Africa > seals are a substantial problem to purse
»ciners f' or pilchard ancl anchov! and to trawlers f'ot 1>ake, The justifica-
tion of the annual maxi>num permi ted harvest of 70,0�0 "yearling"
seals � � 10 months old! is based partfv on the need t<i < !ntrol the tish-
eries d>»!>age  Best, 1973!.

ll;>rve»t» related t<i f>shc> ic» pn!tc  ion offer;< f!ot 'nti >1lv cff  live
me;>n» <it' <intr<!fling»c;<1 p<ipulati<ins, Vr<!vi<1  f the» ! >1» at'f'<i<<i;>»ut'fi-
ciently valualile pr<i lu< t, tl>e <iperal><in can be»clf-fu>a»cn>g, an<1 >f tl>e
sealing is a<lcquatcly monitorc<l, thc»i~c of  he exploiled stocl. can be
re<fu< c l du<i >n'>in i>incd '>l the  l '»lfe<l level hy caretull! calculat.ed quo-
tas. Alll>ough ll>e ultin>'<le eff'< ct on t.he co>nn>e>cial lishery n>;» be ha>d
t<i predict, as explained earlier, the existence of a controlled sealing op-
era ion >nay serve to restrain fisher>nen 1'rom taking independent action
agains  lhe seals, v, hich is likely to be uncontl'olle<l and un> epo>' ed at>d
ultiniately more da>naging to the seal populati<in  Sha >ghne»sy, 1!17 i!.
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 .  eq .Se»l!» <l e  ,'n  eel k!ng<E !m

't' he grev seal is a peciili rrty British seal, thoiigh i  w,is n<!t until as
late as I HZ.'! that it was pr<>perl! cs ablished as beiiig pari. <!f' the Briti»h
f;.»m;l �tcwer, 1974!, Of thc world's popul;ition of' nu!rc tl>ari 1 !tI,IH! !
grey»e'll»  t ;t'.S, t<I77!, rc! ighly tw !-third» c!ccur in the British t»le»,
»i<>»tly ar<!und the Scottisli islan<1». '1 l>e late stage ai wtiich tlie. grc y»e»l
he<.arne kn<!wn to science iri thc l.,nited Kingdon>  ir situ.iti<>n th;it w:>s
parallelc t in  :;lnada. where thc»e <!nrt-largest part of tl>< l><!pill;ition
lives! ar<!»C nlut'e f>'oni a cc>rif'usic»i in iioniencllture  ilail t'> 	» igno-
r>in«.  !f the two bleeding»pc<.ics of seal foiind in B>4 i ii>, onc- � < iir-
reiitly th  less abundant � wa» kru!wn»imply;is "the seal" <!r "Ih  < orn-
11>o»»cal. 1 hl» Wa» I/ioc<r v>l><l M< ,  	' Ihe I>'�'bol »eal 'ls 1  i» kll >wll ll!
N<irtti Arn< ri< a. There was a  crictcr«.y to a»sun!e tha  il a seal werc abuli-
clant ltl ari area, it was a con!in<>n seal, and in this  sav soi>le 1 irgc
gr !up» <>f grey seals were overt<!okc<f tt><!ugh ttieir existence >s !calx wa»
w<11 known. t 1<> avoid any conf'usiori, 1 h;ive refcrr ed to P,  ~it cli>«< as thc
harl»!r»cal thr !ughout.!

 'rcy»cats have a long hist<!ry ir> Britair>. 1 h;ive referred earlier  <!
their i nt!ort;>nc.e to prehistoric mari.  :crl.'iinly a» f;rr;ls the;>rcheol<!gical
evicter>ce g<>c», grev seals were 1'ar n>ore in>t!c!rt»r>t I ! the e;>rlv hi>nters
ttiari werc tiail><>r se;lls, Because ol.  lie;icci<lent <	 kn>gu;>ge t.hat de-
privcct us of;i term to clistinguish the grey sc;il fn!ni <!ther»e;ils  only in
Sh . tar><t di l there Seem tO be a»eparale wur t 1»  'c!nil > 	1 ii»e tt>'lt
»ci ved IhiS purp<!»C!, il iS Often ot>ly by ir>f'er eiicc. 1>,i»c l <!ii gc»gi aptly
;uicl, less coniin<>nlv, biologic,>l detail that we  ari <lc erniii« < hether.;in
e;>rl> referen<.c i» t<> the grey seal. %4 hen we react ili the t!iirt>am 1 loiise-
tiold Book  Hicktii>g, 19 >2! tl>at on Decen>l>e> 4, I!�1, ii "sc."ilc c,ltff'
taken tron! the 1 i>rnc l»lands w;>s <.;>rried to the P> io>', we c;lri 1!e»ure
that it was a grey seal. A graptii< de»<ripti<>n in an early account <!f  t>e
Oikn<ys �<'! !>pl  ! I>r!ula! <n!r O!c«di<>!><><c, I:
'9! like><i»e leaVC» r>O
clo« 1! I:

1>1  hai 1!a>'l of ihe woi'l l great moiisle>'s pecutiirr' io lhe  ouur> v are lake»
with nets marte of tier»1! an<I there is a large rock dis a»l f'roln i he lar«I half a
mile bt name!!elk sikeir> wiiere se;l fowl li<c;in<1 buik1 their ncs s.  !» <hal.
rock  he monsters beloren>eruiou<d wh<r! the ride ffc!«s;>» el>d  o the  op
I!ul <»i t tie ebbing they fall into a !<eft where I» r«! f<» < r < in >bet g .t c!iir,
 here beiiig r«> exi . The pe,>sari ry, ri>utually grurnbh»g aiu<»ig r lien!s< h -.»
a  clelavs coming in the way ctriiw ne;ir tc! the rc!ck wi h large hazel s<i< Ls; I>«>
a< fir»   he monsters, e>ing  tieni wi li <Ir<s><I an<1 griasliiiig  heir  cc l> ivith
ri<g». » rive to get out ol the way !cith «i<le c!t!e» <nc» ih, ther< lb< v au;>c k
i»it ti ali  heir strength ancl vc!lun arity carry on lhe < orr! ln , Jf lhe hr»l < s  11!c.
wi hou  ir>ju> v;>11<he c»hers;it ark tl>c >nen <vith theii  cctli, bui if tlie  ii!c 
shall 1'>ill and die all the <> lier» <ake r<> ffighl. an I I h;ive seen sixiy taken a 
c!rie  irrl< .

Thc»kerry <>ff North Rot>at<1»l y, Io thi» d;iy c;>lie<I Seal Skcr> y, i» still .ir>
important liauling-<»it pl;ice  or gre> se;il», 1'hc rc;ire»imil;ir reco> cl» of
»e;llllig iri tile aul unn> fr>!i<i ttlelefole l >l gl'cy .s<!al», w tli< h ii» icli>elv pup
at that seasoi>! at. Ha»keir in the Heb> ides, dl< ing 1!; c k to I:! 1! I.



lt i» wiili rh»»e;ils ar f laskeir thar this acc iiint might well st;rrt, since
it wa» tlii» par ticular seal hurrt  liat led to tl>e legisl;r iun tl>«t lir»t p>'o-
te .tcd grev se'il» in  lreat Brit,rin. Ilaskeir is a tiny islet some 13 km off
thc coas< of' North I..'ist in the Outer I-Iebrides  Figiire H. I!. 'I'o this is-
land, art<1 to»ever>>lsiniil>ir oilcs iii the san>e gei>ei'al area, tl>e crofrers
frot» the islands of North Uist. I I;rrris,;md I.ewis had repaired each au-
rumr> to kill the»»als on ther», It was a tradition th:it went back. n>any
years, ir>deed ccr>tur ics. Ir> lc	3 a gcirtlen>an rian>ed IIe»ke h 1'richard
d»scribed the isl uidcr»'  luhhing of rhe se;>ls;is "slowly but surel> acl-
var>cing then> alorig th» road ro extiii  ion"  Prichar<f, I!	3!, Since the
croppir>g of' he seal» a  Ha»keir 1>i«l hect> goir>g <in foi ai lea»r tlir .c ar><l
a half centuries  and probably n>an> n>ore!,  he progr»»»;ilorig thi» si«l
roacl was certainly slow, i.hougli sor»e n>iglii <loubr if it were r ,<ils»ur c.

nevertheless, Pricl>t>rd's accou» , wl>ich Rae �960! cau»tic;ill> re-
marked "set a standard in en>otional appeal, in scientific inaccurac> ar>d
in illogical reasoning which appears to h;>ve bee>i followecl,   nub>less
under misapprehension, in subse fuer>  press ar ticles,>rid statei»ciit» oii
the grev seal.' pro>up ed a member of Parliament, I ,'harles L> le, to inrro-
duce a bill to confer protectior> on the seals. Lyle's bill was dr af'te l w i b-
out any appaient consideratioi> at the ti»>e of' �>e star.us of'  he gre> se;il
in the British Isles, or ol' the effect the legislation might haie on fish-
eries. The siipporters of' the bill believed that the 0> itish stock of' grev
seals comprised about 500 animals, though �>ere is nu evidence to shoiv
how this figure > as arrived at. While it is certain that the grey seal was
miich less abiu>dant at the beginning of' this cenr.iirv than it is today,
there is rio doubt tha  this was a considerable underesti»>a e, However,
responcling t<i the sentiments;>roused by Prichard's a coiinr of the hrii-
talirv of' itic»l;i«ghtcr of >oiing >iiid old alike of thi» rtie large»r of rtic
wild;ir»r>ral» �>at br< cd ii> Hritau>, I'arliar»ci>t passe� Lvl»'» bill, wliicl>
h»<anie  he  're> Seal I'rotcctiori A<t of I'.!I'I, lhi» a<r»st;ililish<.d «
< fused seasori from October 1 <o L>ecerr>ber 15 each> year irr wliich it. was
uiilawful to kill or take grey seals, ar>d prohibited al ogether  he killil>g
of' grey seals at Haskeir. It was originally intended  o provicle protection
for live years, but was thereaf' er extended frorri year to >ear uncle> the
Kxpi> ing Laws  .'.ontinu;> ion Acts,

B> the I!
0s complaints were becoming nirmer »is  >f rhe d;im;>g»
done liy gr<s»eal» r i fi»tieries, p>irti<ularl>»air>«>r> f>»h»ric»,; r>d»h r >t-
ing grcv seals ii> the vicinity of salmon nets  as norcd»;irlicr! hc :>rii» a
common Irrr«tic». At the s;ime rime, con»erv;itionisls w»r<  <in<»rn»d
that ir>;iriy gr< v»eal liup» were «t risk at lxith   iid»  >f rh<. � i»  � »»a» ir .
Fiirthcr, it iv,is < lear that even rhc»xi»tci>«of thc lcgisl,iti »> wa» wi<lcly
unknowri iri thc r»rn it» place» wh»rc the»»al» ir wa»»iiplxi»«l  o prot«' t
w 'r'c I» >»t i>build<�>l.



Ir> ar'i i!It '!i'i pl Io i>lect lhe wish 's ol  lie oppos	>g 1%tl  les ~ Pi<i'lit<trier'it.
passed;inother;ict  o protect grey seals in 19'5'!. The new;ict extended
the <!<>sed seas<m fr im l!epternber 1 to De<ember .'il. but it c<>ntainecl
the iuipoi tiirit pr'os iso th;tt or clers could be made susperidirrg or alteriirg
the  .1 ised season in specified areas so that con rol measuies could be
carried <»it t<> pr<!rect fisheries.  !rders to susperid the closed seasori
woul l coiitai» regulations prohibiting  lre killiiig of'grei seals except. 1>y
persons h<>fding permits and v oufd specify I.lie wc;ipoiis Ih.it. werc t<> 1>c
<ised. Perhaps as;1 sentimental acknowleclgrnen  of its role irr gr y se;il
pr<!tectiorr. Haskeir was sir!gled  >ut. as a pl;i«c w frci  Ili«»ili order tliar.
could be made was orie to exterrd the «loscd se;isoii. No ade fur< c i< -
tempt had been n!ade to establish the abunclan<e of grey seals aroiind
Scotlalr f generally, but a new popuhitiori estitl!ate of 8,000 was put. I'or-
w'lr cl,

I.:nder the  'rey Seal Yr<!te«ti !n Acts the seal» «»itinii <l t<i irurc;ise
in nios  of tlieir hauiits, It is iiot cer ain to what exteii  this was due  o the

lessening  if' hiinting pressures wherr the closed season protected the
seals in Ihe peri<> f they were m<>st easily killed, Yr ibably the rrr<!st ef t'ec-
iive factor was tire «tiarige tti e«onoiiiic circurr!star!ces v< 1!ich i'edu< ed tire
lrurri;rn p<!pirl;ition of;ireas frequented bv the se;ils. Th» gener;il
dep<ipiil i i<in <if thc Highlands m<1 the il!an<f<inincnt <>f isl;i!i<is sir< h as
 hc Moira«lis iri tli<. Hcl!rid s ai!d Nortli Vair< iri  !i kn .y,iffordc l ii ,.'w
se< urc brccding pl.i cs f'<ir th<, s<.',ils. '1'hc;ilrn<!sr t<>r;il disappear;iii«. of
the  r<>f  r-fisfr r way <>f lif< whi h rcganf <f seals;is a valiial>lc  . isiial
asset rrieaui.  liat the scaLs werc al>lc t<>  .xploit I.lrcii iiciv bi «..<ling pla<.cs
iii con! pa ra tive saf'ety.

Fisheries iritei < sts s< erc well;iw;irc of' I iris iri  1  ;ise <>I Ili ' se;il p<>ini-
fa iorr arid urged actiori <>ri bor.li  lre local sea-1'islicr ics b<>ar ls ai!cl t.lre
<.cii ral fisheries depar tmeri s. '1'he Sou h->scstcrrr 8«ii-hshcr.ics fioi<r f in
f�34 organize«i a seal control oper,ition on Ihe  :ornish c<>;is  iri whi«h
177 seals wete slrot.. Mos  of  liese were prx>bablv grey seals, arid it. ivas
 . laimed that a number of them were shor. illegalli iii the closed season-
ariother example, perhaps, of' the general igrrorsrnce of' I.he state of the
law i»  lie renrotest par s of the kingdom.

As rncnti >ned earlier. inclividrral fishing concerns often organized
seal   !ntrol operari<!ns in the vicinity of' their nets, biit rliere was agita-
tioii f<>r a < criu afire f <>per atioii iigaiiist the sc;ils at t 1 icir brccdi rig place s.
A parti 'ufi<rl!  'ff« tive I >hl!y f<>r rhr's sv;i» ma<le iil! t!v Ih ' safllron Ilcrs-
lr! 'ir of the cast <. >asl of' 8  oi laf'id. IT! 1 95',» li . Nail<re   <!ils 'r% ii! i  v as

tire pilrl<'!pirl ad'visol' u!  lie govcr iiniciit on wildlife r»at ter s, sci up a
  uris lilt atii e  ;omniii tee on  ircy gc'ils anil I' isli< r ics to «nord it!are re-
s ar «h on the grev seal in relarioii ic! fisheries. After considering  he evi-
dence that it g;ithered froin its own research staff.;ind wliiclr wits prc-
seiircd Io it 1» the fishcrics d< p;irtrri< nrs;in<i fishcrriicri, the  : irisiilt;itive
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 issued its t eporl. Ai!ior!g olhei  hir>g». f>c' r'cl!ol t i'ec-
or»mended  hat thc grey seals ocks.cr twc! loc;ilities,  he Orkncys;>i>d the
I'arne Islands, sh<!cilcl be reducecl 1» 25 percent to allevi < < dam;rge to
fisheries,

In  !rkney it was deci<i«<l th;it the recluctior> shoui<f b«;i<.liieved bv
an annu;il quota of' 750»«al piips, takei> at'ter t.h«s ti;i<l f!re>i weaned.
'I'hese >voufd be I.,<ken hy private l!unlers  >rr Ii«er>ses is»iiecl iii>cler a»
order siispending the clos«l se >son o  the 1932  'r-ey !!«;<I» P>.»tee i !n
Act. I'his policy, >< ith s<!n!e < hanges in the qrrota Iwhi< h w;i» iri< re >seri to
1,000 pups i». 1971!, i!as b«et> r>raititair>ed  c! lhe pi«seiit cfav: E>ut so far
fron! achievir>g  hc <i«sir«ci 2.! per«ent reductio>> i» stock siz«, th«nun>-
ber  !f se;ils in Orkr>ey h;rs ir> fact in<re;i»ed sr>bstantiai!>  Summers,
1<�H!  I igrrre 8.2!, Indeed, when  hc  ;o»»i liar i'v« ..or»>I>> lee set  he
qiic>t;i «  it» origin;il level, it was dor>e iri tli«kr>c!wic dge th;it it wor>fd be
insufficier>r r<! «ffe«t the desired re«lucriori, lait it w;>s I'elt it w<nilcl he easy
to s ep it up iri thc. light of the experieiic«of' tli» fir»t yea>'s operation.
I'iris expericn x, h<!wever, ii>eluded a good cieal c!f' puE>lic h !stility,;>ncl
rh» quot.i irica<!a»e had to wait until the seals ther»»«lv<!» h id inc re;ised
very s r>bs l at 1  !ally.

Al the I'arne lsl;rn fs, which produced a crop of' about;i thous;ind
perp» per ve,ii at  lie tinie the  :onsuftative  .'on>rnir «e w ils <:ori»>der'11>g >r i
rc!<:orr>r»«rrda i<>ns, the repor t called for a cull coi»pos«<1 p.irtly of';idult
f«m>iles «ri<l partly of fern ile plips. The recommer><fat iori f'or;i «ull;it rh«
Farrie lslar>d» hart, in f'act, been anticipated by the Mar»re  ,'or>»<!rv;it>< y
iri 19.�, aiid the fir»t fisher.ies-rela ecl cull of grey se,ils at. th«Fai n» >vas
<arried oiit in  hc1>re<cling»erson of I9.">H. thoiigh i  extended into Jiir>-
<iicr! 19.'!9. Iri ilie < our»«of' this crill only the negligible nun!ber of' r< ri
pups was killed, but.  he»pe< ial posi ion of' he Fame Islands as a nature
reserve <the I.'nited King<lo!>r <cfuival<nt of';i national park! owned by
the Ni'a i<!naf Trust, a charilable body <c>r><er»«cl with niai>!raining the
r>ation's heritage, caused a gi eat. de,il <>f public «!n«:!rri, ari l further op-
erati<>ns were put ol  until af'ter the  ,'on»r>1 ativc  ;orrirriittc< h;id re-
p !rtc d.

After  lie report;>ppeared, f rr her culls wer<: c;ir tied out,rt. the
F irrie Isl in<is «n<l«r the a>i»pi es of the finis >> ol Agr i«lilt»re. I ish-
c ries a»d Food b«tw«<..ri !9 >'3 «i!cf 19 >'!, in the  ourse ol'which 99 ! seals
w«re killed, Af'ter 19t>5, h<>w«v«r, the 'X;> ion;>I Triist declined to allow
any n>ore.seal clilltng  here on t t«g>or>»<Is  !f hsheries p> <>te< tic!n, «fair@-
i>ig that the fisheries crise, as it r'c:1. t<.cl ro rti<. F;err>< 1»ta!!cl»»eals, was
ir>sufficiently prover>,

Meanwhile the new regular halves irrg <!f grey» ",rl pups in  !rki!cy
ur!cfer rli« fist>eries-related culls sti»!ulate l a morc gc.i!eral ii>l«>«st it>
se;iling iri the Unit«d Kingdom. Sort>e of' the g!'e! se.il l>r>iitei s turried to
t iking the young <>f h;irf! !r seal»  >vhi< h p> <!di>ced;i iniich more vali>able
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Seal! a  d.'<far<

I!el ! iri th ' »iin>mer, part.icularly on the west coast of S <!tl;ind ancl in the
Wasl>.

Althougti the <!peratior!s <!n rhc west coast of S ott;>n<f were con-
<iucted  ti»i rc  tip ancl ati.ract <I little public atte»ti<»i, t ti<. »; me wa» not
true of thc Wash sealitig. R«tur»ir>g»ealirig bo; t» !! .r<. iiiet I» coritin-
gents of'jo«rnatists and earner.irrien;it their base o» uric of tt>e ri! c>'s t tiai
drairi in<i! t tie Wasli, ariel Itic pre»s regularl» f<"i>t«re<i higt>I< eni<!ti<!n >I
iicco<lt>l» of t lie I>untirig. Or!e <>f the aninial pi otei ti<!ii societies cai r ic<l
<>til son> - vcr/ simplistic pol!ul;i>i<!n es il11;itiorl»;«i<I i.i»«I rded th;>1 tt>e
Wa»I!»c il» were endar!g re<i, 'I'his wa» pt'i!t!;it!I! >i<!t the <",>se in the
Wa»li, w lie rc the anr i ual kill o  pup» a veraged  ! ! 7 it! 1 ~H>2 � 7 !; rid ne> el
rose at!ovc t� !  Vat>gf1;!I>, 1'.!lH!, repleseflting oiil! .1H t!cr<.ei>t ol th .
< alcula<.e l pr ! iuction  Bor>r! r, 197 >!, '1'here wa» mi!n  "iiiisc f'i!r con-
ccr» iii »oii!  localities in Scotlar! l, particutiuh iii Slictla»d  B<!nt>et et.
«I,, I.�:3!, where extensive l>oat <»vner ship made iritcii»ivc h«nting eas<
at the t!re<. ding seasori.

1'ublic real>@atro>> ttrat extol!slvc Iiulltlrlgwirs go!rig oil tcd to de-
rn>»id» f' or fiirther Iegislatiori th;it i!<»ilct embrace tl!e tiit ticrto iinpro-
tected ha> b<!r se;il. 'I his resulte<1 ii! t tie  :<!nservatior> i!f Seal» A< t, whi  h
reached thc»t;itute book ir1 1970 a!!d is the cur>'er!t legi»l;itio» affc< >i»g
»eals in thc 1. nited Kingdon>. 'I'hc  .hiinge in the title f>or» "t».ot < tion'
1<> "coii»ervati<!n" was significiirit. '1'hi.;ict maintained the exi»iirig < lo»e f
season 1'or gn'v so>its and pt'ovided a <'to»cd season fot 1>at'bor»ciils   Jurr<.
I to August 31!. It pi<!hibited thc tiikirig of »e; ts of either specie» iri th<.
closed seas<!r! ex 'ept tinder a lice»»c, wl>i<'h  '<!<ild be granter! t'i!r tlic pre-
vcrittor! of' daii!age to fisheries, tire 1'e<l u '>i<!ii of' a pot>utatior!»u!'plu» of
»eats for' >11ar>ag 'rnent piirposes, or the ii» . of a population siirl!lu» <!f
seals as a re»ou! <. » Additionallv, the act;!liow«l g<!vernment repre»ei».i-
tives to enter pi ivat< I;i»<l to kill seals  or collei t i»f<>riiiation;ibout »eats!
to prevent damage to fisheries � an import«»t pr<» i»ii!n rn line wi h leg-
islatii!n al'I'ecting»<!r»c agri 'i!lt«ral pests, such;i» � ' 'r, an<I whi<'h <vas
clcslgl1cd to p>'eve!it. Ii>ll tow>>er» t t o»1 fl'ustratillg»i."il curl<i'ol !rica»ul e»
hy cl< niing;1  cess to their Ian<t».

I I!e llew acr thu» pr'ovl<ic I >i f>'ar]>ewo>'k w!lhir! w tli�1 a ! il  li!ii;il Iiar'-
vc»tiiig policy on the bii»i» of' ri!axin>u>n sust;iiiiable >iel� < ! t!t<!itati<!ll
co>rid he carried out: it t!rovi<tc t the legal means, hy < onipul»i<!ii if n«-
e»»a> y, to redu<e seals «liich werc»h<!wn to be daniagi»g h»hi ric»; arid it
rc ogniz<. I that in ai! errviroriir!er!t where the natur;il prcdat<!r» of »e;ils
ha<i ccii»crt t<! he effective. ir!t<.rv< ntion by n>an to re l icc sciil »r!r!rt! r»
fi!r rea»i!ii» iiii«!nnectecl witt> cxt>toiiatii!n <!r hsheries protectior> rr>igtit
bc rect«>red to 1'esto>'e tile bi>la>icc of '1 llatrll iil col»!Hl<llilv.

tn Scotliri!d the existing t!at err> of »<'. I <i!ntrol  <!ntiniied  ex ept
that hunting of t!i<rt!<!!. »eat pups in Slietl;ind w;i» I!;!riiied!, 'I'he har> est-
ing of grey seal pup» i»  	 kncv '<rils clolle u!Klc!' pci'i!l! <» ivlll  I> cot>id be



issuecl eithe! to pinto . t f!sl!eries or to use '  pop«I'itin«sui pl<is as 'i 1 '-
source. However, it w;is;it the F,'!me Islands th;! t. tlie «ew 1 <»i«1!i iri the
a<.i � that of re<lu< irig the niirnbers ol seals fo!' fiiallage«1 'nt purp !se'i-
was first. e!i!ployed.

Although the Xi';!fi<!n;!I Trust had forbicldeii f'uiilier. killiiig ol se;ils
; t the Fariies or!  lie gro«nds  !I' fisheries I!! o e 'tin!i. tf! '! w<'r ' 1!ware oI'
tlie explosire iiic:ieas . c!f' the grey se,il pc!puL<ti<»! tti;it hacl c!ccur.re I
there  Figure 8,3!. Very ac< ur ite figures we! e i vi ili hie f' or piip 1!rocluc-
tion at the Farnes. '  i<I this had risen I'ron! 7.! I it> I!!,'!I'! to ",I! I ! in l971
 Bon«er, 197~!!, a !';!t  of increase betweei! I<!.'! i !«! I I I! !t! of alniosi !!
percent a year,

 !n!! foiir of tlie eighteen sin;ill islands th;it make iip the Farnes ai e
used regularly hy tlie i«aiii I!o fy of I>!'eecfi«g s "ils  Figui'e H. I!, and
he!ice the popul;iti<»i increase le I ic!;i gre;it in<re;ise in se;11 densit  on
the <!c cupie<l islan<IX, with subst;inti;11  'rowding an f densitv-depencfent
Inc!rtalil y. f lie 1«l it i<!ii of pup 	! or«i lit y to t Iie exte ! t of accessible sliore-
linc  a goocl n!c'1<s«!. . of clensit>! w;is first sh !wn b!  :ouison and Hicl-
ling  I'9fi4!, an<I th<.sc clat;1 were extenclecl hy Ihonner;!nd Hi< kling
  I c�1! !  Fig«!'e H,d!,

Fi! <! re X.'.4 In< reage of gree seal 1>!r t!» 01  h<' I';	 !C. Iil ! Oclp.
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According to thc.ir observatioris, ri>ost. of tli< piip deaths ivete
caused b! a rupti>r«<>f' the bond that is es ahlishc d at birth between
r>>other and pup..'icals locate their !ourig bv a cc>ii>bin;>tioii of' top >-
graphic:, visual, ancl c>If>«tory clues  Fog<1«», I!�1!. If';i disturbali .c
f'orces;> young animal t<>»lr;>I far I'ron> its rr><>lh«r, its   h;>r>res of heir>g
found agait> are g>'ca ly  'litninishecl. Di»turb;>n  «arises enclogerioi»lv in
the seal colony wh .n s« ils on their jou> ric!» t»;>iid froni thc sea  luriiig
 he lactation peri<><f h;>ve to pass throi>gh terrin>rs o el>pied by  >th«r
seals, The f;it tl>er i!i«hreecling areas ex  :ri I f'ror» t li«»l>ol'e, the gre.i c:i
 he opportunily for aggressive inteiactio»». 'I'h« f iilure of t1>e n>otlici »
subse I»entfy lo lo<",>tc  hei r strayed p lps m 'iri» lh;i  rhe pi>ps inevi abl!
starve to deatl>. A fiigli level of adoptive»uc:klirig  i. ., si> kliiig ol' a pup
by a co v which is iic>i its mother! was i><> ed bv F >g<icii  t<�1! in crowded
and cont'»seel situ;>ti<>n», but even those pups th;>t s i< k«d fr >n> the great-
est nun>bel' of' cow»,f'ailcd to th> ive and i  is unlik<1! thai tlii» aber.iarit
behavior contributes»ignif> »>nth to survival. Inde« l, »oli< itiiig feecling
from strange cows often rc»i>lt» in severe woiincls for' lh  hiirigry prip.
Most pup» whicl> have lost lhc i> iiiotliels succun>b lo ri >risp«cific irif«<-
tions, often their eyes becorr>irig infi;>r»ed;u>d pi>ri>le>r  as the>' gradualtv
starve t<> de;<th,

'I'hc «>»»c<l uence of' these irit  r actin»» iva» t h;>t toivards the eiid c>f' >
breeding s ',is<>n on the F;>mes ili the I. lc I'.l6 !s, th» i»I;inds were li  «reel
with starving pups, c>ft<!n with septi< woun ls and great ri«r»t>crs  >f'< ar-
casses  Bor>lier and Hicklir>g, 197 I a, f971 b!  Figur'e 8..'>!. Moi't;ili ! vates
of more than 20 percent <>f;�1 p»ps horn were a regul;>r fc;ituic;ir rhc
I';irries, thoiigti 'is w« I>'tvc s ' 'll  p'ig  15!, ev<'n with high mr!i tali i«s, lhe
I'eeclhack loops of t.l>e Bar bolo>>rew r»c><lel still expl;>i» wl» l.lic»«;ils
"choose" to breed in crcrivded situations,

Another resuh of' ir> reased density of seals;>l tli«F;>rn< s i ",i» the

effect on the soil arid vcgc a>ior> ol the bieeding giourid»  8<>r>rr r,ii«i
Hickfing. I!� lb!. In the 195 !», th«seal pop>>I;>tion--abo« .   f«i».tcr of
the sire it attained in the I!>7<!»»<cn>ed to have vers little et'feet ori  I».

vegct;iti<»i. Wi h it>cl'easir>g seal riui»hers, Iiowever. >here iva» progrcs-
siv«<lcslrii tion of vegetatiori with <oricc>rnniilant er.c>sior> of the I!agile
»<>il c;>p. Mu h c>f the original dam; ge w;>»  'ause<i by the biirrowing ot'
puffiiis  Fru vrcult> are ic'u! and the pulliiig up <>f pl»i>l ri>arci'i,il bv gulls
 I  »w! spp,!. bul th«presence of large nun>hers of »«;>I»;>shor« in the
au unin preveiile<I <>r <le»lroyed regrowth ancl Ic.'f'l lh<»oil < xp >se<f tc>
 he erosive eff'ects of tlic wi»d;>nd r;iii> in the wiiitcr. Pc>ci»ri � pla»i»
such as seri campion  >ikt>r >ttaritit>tti!, s »rvy grass   :et<hi aria ttjjrtitttt i>!,
and vai.ious gr asses ler>�«ci tc> b«r< pla ed b> anniials, iioiablv co»in>ori
or;>che, A »'plex ha~tutu. 'I'lic»c dic <>ff i>i the au un>n arid of fer lit le or i»>
protectiori t<> the soil. In, some parts of the i»I>i>id»» iii los»  s; m »>»red to
a» 1>>rich >>s 2..'> c'I>1 I> 'i vea>,



The effe ts of increasing niitnbcrs on  tie sc;il t!ot!r>t;rti«n irs  tf;n>h
on the envir !«ment of' the 1'arrie Islar>ds  wliict> ar<,. ih» «rils isl;iii<ls <»i
 he east  <!;>sr of England! led �>e Xa i«>ri>t 1 rusr.  o pt;iii f !r a<.:iivc I>lall-
agement of rhe seals, >s they were en itled to <lo uii<fer th  n»w k gisl'i-
>i«I>. If> I .� I ii n><i >age «le r>t ptai> was p>'ct!a 'e t s  hi 'll i  i< «i«rli»>«1»d
that the p<>piilation be reduced bv shoo«>ig c<» s,ii«1 rheii p«ps, ro-
gether wi ti s«rrie <!t the hiitls � so as to bring it ro rh<. level «f I ! it!  ap-
pr !xi«rat -ly <i lt><!us;<r> f breeding cows, oi halt �>at <!f 1970!, ar wt>i 'h
tiriic tire a<>verse effects noted rn I!�0 had r>o  bee>i obscrsed. 'I'lic <!pcr-
;ition was  o be spre;icl <!ver three years  Bonner and Hicklirig, 197 I 1!!.

fri 1972 a  or!irol  !t!era i«>> was  arried ou  with a ct>i>r ere f No>'w»-
giari sealer at ttic. I a>.r>cs, i» > hi<h I'.>2 bulls, 603 cows, arid ~73 pu}!s
wer< killers, 1'hi» was not;is rn;>ny;is had been planned, owing to  he
 fif'ficuliy of' sin! >tir>g targe n>in>f!ers «I seals bet'ore the t>erd escaped
irit« th» sea, ariel als« t<> the fact that th» hun ers' activities delerred
m<niy ot the seals fr«rr> c<>ming;ish«re to pup. Additi«natty, the >< ork of
r '>I> !vlrig tt>v  " r 'ass x   !i I>e ' rss'iry act ivi tv in an ar e;> much I'requeri teel
t!y tourisls iri tlic spririg;iii<1 surnnier! w,is haniper d bv we,>ther which
was even worse their»isi«it f'<!r the rcgi«n 'it that time ot' ye;>r. 1!espite
rt>»se dif'liculties, t tie cull a«<!ii«t . l f !r «t!t!r !xii!>;> »I<,'ll! p»r .ent ot the
t!reedit>g females, <.> fcutirte<f «ri thc I'.�1 st<!<k  B<>i>!ier;ir!d 1 tickling,
I '.�1!,

In 197~ aiiorl>er  oriti«1  !p»r;iti<!ri > as < a> ri  t  !i>r iri wt>i  h I !8
bulls, 486 cows. ancl 804 pups werc I illed. How»ve>, despi c tt«cffc<is
«t these operations, rhe resilience of the seal sto .k was sii h th;it it w >s
reducecl only to about 70 percent of'irs 1971 tex»l  gunii>!< is, I �H; !.

A dis;>ppointing f'eature was tha , despi e tt>e g>e;it r .duc iori iri
niimhers, the renuirning seals srill crowded clensely on the most tavore l
sites ai> t t>ilp >1>or alltv 1 en>al>lcd vei y high. In 197 ! the avL'r'i>ge pup
mortality w;is 2 r percent and re;iched 3i percent in the most eros ded
isl;ind  Hi  kling et;il� I'.�7!. tt siiis clear th;>t;i red'>< tion in numbers,
ev r> if substar!rial, <ii<1 r>«t result ir> a pr'op<>rtior>ate dr«p i» r>tort'ility.
Aft t«!ugt>  t>is iil;i>1;Igelrierlr «t!je 'tive w:is Ii<	 a< hievcd,;in ilnlN!rt;ll>t:i>1-
<ilt iry l!roil«<r of rtie  iill w'>s the s ientiti  <I'>ra rh;ir;i< riie f, these;il-
1«wed a»cur;i e;iss»ssir>»riis t ! I!< ni;i<le «f it>  t!ot!ut;  i«r> stiii< u!» of'
rhe stock, so that f'iir.ure t.rei>ds coukl bc pr »die ed ivithn>u»ti gr»a cr
<ontidence  Harwood and 1'rin>e, 1978!,

gi«ce 197.'!, rnaiiager»»rit  .ulls at the Far>>e 1st;iii<ts have been «ii a
smatter scale and 1>ave l>eeri  or>fine< t« the re>r> >v;>I of anim;ils fron>

sensi ive areas. 8 ock si~e h;>s <le . Iiri d s« th;it in I97H only I, It!'Z piips
were borr>. Tins was about. �>e sar»» i«tat as ir> 19 !'! ai«l is !8 per<.eirt «t
11>e nl'>xir>>un> of 1971. A cor>sc tuci> e of tti '   rills i>as l!ccn <t>e il!li 'll
wider distribiition of the seals, svirh ahoiit 1'I petr<'rir of'rti< piip» t!»ing
bot'n ot> islands other  har> the f'our ii> us» in >lie 19 i0s  Hi< kti«g;ii><f
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Hawkev, 1'�9!  'f'able H.l!. Piip nxortalitv remains tiigh, .It 17 1>e><ent
for the colony as a whole,ui i '.'5 pc>cent on the iitaiii breedirig islaii l.
Fiirther reel«ction of seal density is still incii<.atecl  pa>tie If;>rfy ori otic
isl;i>>cl! if pup niort;ility is to be I'ecluc eci still f'Iirther,;ind this >vill be diffi-
cult t<> achieve. The habitat. c<>nserv;I<i<>» <>f>jective, on the other 1>arid,
has been «decl >ately achieved, willi insignificant niinihers ol seals bi eecl-
ing c>n the two main sc>il-cove re<1 isl;iii<1», <vhere the vegetatio>i is regen-
er:>ting.

'1 here was strong public oppositiori to thc Fame 1sland cuffs, hut in
gener'cl it was not too diffic clt f'<>r ihe Natic»i»l '1'riist manageinent to
CI» lvlnCC itS nle>llbet'Ship a»d Ll><>se g<>veriiiiiei» of I I  i;ilS reSponSible for
gr;inting li< enses under which the ciills iver  «»idii< t< ci, <>F the need lor
posit I ve �1>ll >age.'nieilt at tile Fai'iles.

131 ;>nxvf>i!e, Iut'the>' evide»ce oii the stat ls  >f t tie gi ey se;il in tile
l,>nit«i Kit>g<f >rn ha<i been collected by the group <>f scietitists w<>rking
foi tlie Natu> al 1'c><ir >r!il>ent Research Couc>r il  >vl>ic li li ul,issuiiic � Ih .
respoiisibility f >1 s .'>I I L'se'>>.ch that vvas pi'evlo lsly tile I<' >LLI>'e  ;ol>s<.>'-
v;ir>n's!, '1 his gr<nip, the >ea Mam>r>al Research 1.!nit. harl showii lfi;It
in Scottist> w;Iic..>s gr� se;Ils had inc.reased iron>;>bout. Br>,00 ! iii ili 

i»i l-19f>0» rc>;>bc»it b !,f� ! i>i 197H  gunn» r», l<�8;>!, Tliis i»ere;>se
an>otinted over the years to il> nit 7 per< ent, thoiigh of coiirse clif lerent
grOupS Of SealS >5ei e inc I easiiig ai clif'f  re>>t I.ateS.

The Dep,it tment of' Agriculture LL>> f Fisheries f >r .'1«>tl;>i>d csti-
m;ited thc u>nii'il fish constimption by the gtey sec i sto ks in Itic British
isles Lo b«1 iH, !f!f!, c>I xvhich it was supposed th;it 1 1'~,000 w IL>l l  olisisl
of con>ine>cii>lly  xl>l»it;tble  lsh  P;>rrish and Shearei, 1977!. Usi»g;>
v >!Lie of 0.~ f' or th» 'iver >ge rate <>f' e><pfoitation b3 fisheries operating in
waters a fjace»t t<> tli<I British isle», this cc>nsun>ptioii was assumed to
rcpieseiit a total 1<>ss I<> the potenti;il:innu;>1 fisherv of h.>,f�0 tons,
ivhich was cfaime<f to hav<;in estirn'>to<i niiirket v;ilii< c>f f; I,'> "I! milli >n

 L>sing the axe> age ii>;irket l>ric . Of  o<l la>i<le i iii li otf»n f i» I 974 as an

l.'37
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iri lex!. I'he ior>riag« involve t was e<luiv;>lent t<! I � 2 percent OI' the total
fist> catch t.;>ken by all <'<cuir>1'ies in the waters surrour>cling t.tie B>itist>
Isles in 197~, .irid to ~ � 1 t percent of the total catchwithin the lrr>ited
Kingdon>'s exteri<l«<l fishery limits, which is probably the area within
wtiicli tli«. s ,rl» f' ,.ed.

Such a loss w;is reg;>rdcd b! the Scottish Olfice as an iiitolcral!lc
rhre it to fisheri«»  which w<»ild, ot' coiirse, increase with tlie exp«< teil
iricieasc of seal sti! ks!, arid tl>e <lccision was made to reitucc tl>c seal
stocks to the level they had att;iined in the rr>id-l960s, or appioxini;i>el!
half' the number 1hcri  xisting. 'I'he S< ottish  !ffrce si!iight the advi<e of
tlic Seals Advisor!  :or«r!rirr«e of' the 'Natural I'.nvi>oriincntal Rcseaicli
 ouncit  the successor to thc  ircv S«.ils  :<!»sr>it;>tive  .:<immi tee!. w hie h
intormect then> that the best iv;iy i!f «hi«virig this r«di«<ion woiild be ti!
cUll 9 H! I3!'«cdlng cows and their' I!ups, roget tlc>' wit tl 't, � t i>>or>tied
piips, in e ich of the six years 1977 � 82. 'I his ivas to t;ikc pl;1 e .it. Itic
three main breeding places � the Hebrides, the isol;it«<I isl;iri<l of' Y<>rr ti
Ro»a, a»d tlic Oi'kti«ys. Pup cultir>g alone  tl>c rnetl>od of < !i>trot tl>c>i ii>
use in Scott;ir«l! was rejected, since it t!acl been shoivn  Harwoocl, 1978!
that tire p<!t>iilatii!ri e<triilit!rium established by continual pirp ciilling was
'i>i>stable a>id t t>1>t Lt!e six-yeat Iag between cor>trot opeiatioris ar>d tl>cir
obs«rv«d cff« .ts  .<!>>t<t leave the stock vulnerable to unt ireseen environ-

mcrirat h><e rr ts as >veil as to tl>e < ontrot. 'I'he killing i!I acliilt seals ivor>Id
have an cff'cct >liar. w<»ild be obser vable the Iotlowirig seasoi>, but cults of
;>diilts were logisti< ally v«rv  tiff! rrlt;>nd expensive. A con!hination ot
taking t!<!iti i<liilts an<i pups and spreading the ciilt over several vears
wa!i tile t!est coiilt!l' »111S«; Sli>C '. thC 1 cduCtlorl Ko>>tel bC >11 sl111>ll steps,
the populatiori >vo iht n«v< r t!c l!iit;it risk, rvhile the rnerhocl wor>ld he
Hexibte and could t!e cor>rin«ouslv rrioniror« I. On<« the d«sire t re tii<'-

tio>1 trad been;icliicved it would l!c rie<essai y ti> sral!ilixc t ti«pi!pul;iti<»i
by srnirll ciills ot ad>>Its, ivhich coulrl bc n!adc pi oporti<>rial to 1 tic pr« .« I-
1>!g veal s plit! procluctloil.

The acti<!ri of the Scottish Office ivas a rcspor>sc to >lie assertiori tt>at
the gr«! s<;its were ca>ising insiipportable damage to Iiisheries, which
wont<i irii reas< with thc seals. This relied on three assunrptions:  I! that
the p<q>ul>rti<»i of seals had been accui;itely assessed; �! that <lie food
< !nsuti>ption of thc sc'ils w;is known; ancl  '5! that this <x!iilcl he r«lat«d ro
the 'unpact. ori cor!ir»cr<, ial hsti I;<ri<lir>gs,

The populatioii.issessr»ciit was thc s<>uridcsr of these,issur»t!ri<>iis.
Regtrlar censiising and modeling of' the poputatior>  using <lat 1 <terived
from,;<ir>ong other soiirces, the Iai ge samples killed at. tire I'arr>e Is-
lands! by the Sea Mammals Research I rr>it I>ad st«!wii that sto ks iiot.
subject to control increasecl annualt! by approximatet! 7 percerit. ar> l
wo<rtd  I !r>t!te in ab<!rrt I I vc;irs  S«»! ri< rs, I97tta!. Xi<tur al regiilatioli I!>
put> nii!rtality on the breeding be:>ches, the only clensity-dependent



mechanism know<i  Harwood ancl I'rinic.  978}, was un ikelv tr! be iig-
nificant until all tlic >iv,iilable breedi>ig»itcs were in us<. oi- iiiitil fooc 
supplies became li>niting, which would al>i«>st cert;iinly occui first.

Alth<>ugh pop«4ti >n figiires <v -rc well frnindecl on <!li»< rv;<ti !n;inc 
the<» y, ttic sat>le wai 11<>t <i ue ol the otl>c> two a»sun>ptio»i nli«le bv the
Sn>ttiih  !ffi<e. I have r«>ted previo<isly thc dif'f>cult! in <Ictc»i>ining the
ar>«>urit of' food eaten by ieali ancl still n!<>rc»r! the et feet th it > liii ha» <!n
fishcrics. Much oppo»itin>i  o  lie Scotti»li  !ff> .'c'» plan ceiitcrcd <»i the
<1>iim tliat the grey seals w< r< eating 6:>,000 to<i» of fiih;i year th;it vvou!d
have <!therwi»e been landed bv fishermen for liut»aii r  !n»umpti<!n. I hc
co»su»option figures as calculate<I by Parrisl> a>id Sl>caicr  I!}77! indeed
appear to I>c n!nservative. 'I'!icy rely on an aveiagc <on»«mption of' I:!
pounds of f'<»»I per seal per rl«v thrr><ighout the yei>r. I!»ing an average
population body weight of l20 kg  a v«ry conservative ci<ini;ite, based or>
;< popiilation cr!nsisting of' t>O pen cnt immature» at. 100 kg and 40 per-
< e<it a<lul<», with females al ! 5 } kg and males al 2 }0 kg! and;ipplying
K<.y»'s  p. 1I6! feeding rate <>f' i � 10 perce>it b<! li wciglii pei d;iy. this
would give diiil! rations of be> wcc» I ~.H a»el 2>6,-I po«<id». Although this
ii»sumes !e.ir-n>un<I f'ceding at tl>e»«<»e rate, it is still pr<>l!,if>lv a < >nser-
vative figurc; Suint>ters et al. �978! used a claily l'eedi>ig i at<.. r>f 10 kg lor
;< total fee<ling period of 300 day» in the year, ecluivalcnt ><> I H pounds
per dav through !i<t the vear.  >'ot  !<il> wai the dailv feedi<ig r;<te <onser-
vatively estiru.itc<l, but the amouiit. of' fisli i>i the diet. was»ct very low, at
onl!' two-thinls <>f the total food ir> tike, though it was assun>c<l tli;it this
would consist. eri<irclv r>f'co>T»»erciafl! explr>it«hie lishes.

Cot>ve>'sion of thc;in>ount of fi»h c<!<>sun>cd b> seals to i>»pa<:t <»>
fisheries is t>>t>ch morc,ipe<tilative. Although thc cxpt<>i<ation rate �..>!
used bv Parrish and Shc;irer  I!}77! is prob;ibly 1<>w fr>r the lish»t<>< ki
con<'erned. it is simpli»tic t<! assume tl>at >io» lier pre< «to>' ivould be>i<..fit
from the reduction of tile»cills, <!r that othe> mort«lit! f;ic>r!rs might not
in<.rc«ir . 'I'he possibility li«» «lrearlv been mendoncd >liat «n in< rease ii>
fi»li la>idings riiight >esult iii a fall in fishermeii's incoiiic».

I!espitc this, the Scottish  !f'fi< c de< ided to press o>i witli tlic rcrfiic-
<io» operati »> «»d engagecl a Norwegian n!t!>panv  the same o>ic ii»e<l
at. the Fame I»lan<is! to perf'oru> >lie cull at a cost calcul;i ed t<> bc b<-
tween tl0,000 «nd fZ }.0 } }, clepen<ling on the n»rnber ol seals take>i
 Li»ter-kaye, l979!. I» !977 the prop<xsed .iix-vc;>r plan was initiate<I.
K»!tt<!>t>'e!>, the liio>wcgi.>n sealing vessel,;uiivcd i>i the Ilebrides aiid
»tarte<  w<>rk at the Mon«< h Iil;<nels. which like thc I';>me I»1;inds were a

n«><>re reserve, thougli >fir: w >rk was heing do>ie willi < hc;ippn>val ol'the
.'�;it«re  :onservancy, tlic body responsible f' or tlic nicrvc. As at the
Fame 1»l;inds, bad weather hampered the cull a<i<I  hc fin;il tot;il wa»
o>ii! about 6 �»eafs, so t lie  '<>Ill n>l In 'a»«1 e could »ca>'cclv bc   r!<l»>de i e<f
< f fcct.ivc



In July of the f'ollowing y< ar   I  �8! the Scottish Office issued a !i;it<-
r>>ent that it itttended to co>iti»uc witl> the plaii and cull se;ils iii Or kiicy
and North Rona. I'he Sc<-r«t >rv <!f 'St;>te for 'Scotland, Xl>', 8> uce Milli«>,
in ann<!un«ing this, ackri<!wle<lge<f that there were mai» pc»pl<.
throughout the cou itrv wli<! I!cld stt oiig views ou the subject of'seal   >>fl-
ing, biit hope� that th«1 w !iild recognize the need for th ,i .tion pro-
posed.

It ts possible th;>t.! »nc people iespoiided to  his op<it»i!>i<;ippeal.
hut most did i>ot. I i Orkney; > groi>p ol protesicr,! «»iti  tc f thc
 'reenpeace I'oun<4 i<»>, weII kn<!wn fo> their work iii oppo!ing wh'ilii>g
and sealing in othe>' iu'e>L!, >l>1<1 at ttlc beglt>lilt>g of October t.lie
C'reenpea e trawler A >i»b !u H'  !n'0!;>rrived;>t Kirkwall, the p!'incipal
harb<!r ol Orkney. 'I'he f'oil<!!ving week a petiti<!n with 4'!,1! ! ! signa ures
agilh>st tile clill vvas p>'esc» tc�;>'t 'th .' S <!ttlsl! 01 >ce;;>lid two cl;iys,iftel'
this, during a debate in the I.urol> 'in P;irli;>ment, the  :omn!issiotte> for
Agricultiire promised a neiittal .!>u<lv <!n seals and their el' 'ects oii fish
stocks. Two days later;iii < inei go>icy inoti<»i wa! pa!so<1 it> the Europeaii
Varli;>ment calling on the I''uropcan I'. <!n<»iii<  :<»n!T»>nitv  ;o!n>uission
to halt t}>e  i>fling ol'seals until a.!cie itih< iiivcs>igaiion h >d been < arriecl
out. Apparciitly few me>nbets of tl>c. I'u>op«au Pi>rlian><.>!t >vc>e aw;u'e
of th««xtcrisivc research program extending over t!<o d< «;> h.! th;it ha�
pre< e<le<1 tli» ri>an'>gen>ent pl;>n'.

On Oct«1!< r 1 i, th» Internatiottal L»io» for tlie  ; !nserv;>ti »> of

ls,> ture at>d Sat«ral Res<nirces, at its conle>ence at Ashkhab'>d iii tli<.

I:!!!ik, passed a re!<>liiti<»i i>rging the govei nment of the L'nited king-
do>11 to suspeiid thc ciill unt>l >>dc lui>te diita ol> lhe >11! p>lct. of. gi'<'v set<i!
<ni lish stocks an� the rol<. of grey !<;ils in their «< osv.!tems wei.e avail-
;ible. Bv this tiine tlie pressu> < iv;>s t<!o grc;it f<!i >he!!  !ttish  !I'fice. ancl
it issued a statement sayiiig that tlie So<rota>.y <>f!5tate Iia� decided to
red>>ce the cull  this n>e>>rit;ib!in<h!nirig th< pl'in «! t;ike;idiilts and >es-
iricting the cull to tlie I>o>"inal pup hill>I! !o that <.vc'>'v !ne will have the
opportunity to studv the sciciitific evidence." <!ignis<,u»ly, thc !t;iteiiiei! t
reaftirn>ed the goveinment's long-term policv rcg u<fi»g rhc <«lling of
g> ey s<'afs ir! the Orkneys and Hebrides. Xevei > lieless, the pi <!tester! ha<1
wo», aii� cvcrv»ation;il iiewspaper I'e;itured the c,ii>«:lla>ioii of' tlic cull
in their 1><a<flin< s the following das.

Tlieie are a number of intei estiiig points that arise I'r !n> tl>is !«>ry.
As!!un»n .rs �<�Mb! h;>s pointed ottt. the p!'oposecl cull ivas a subject
whi< h I< nt itself pcrfe<tly to the kind  	'emoti<!nal treatment that is de-
sigt>ed to escal,ite ev<.ii>.! fr<!i» <!b!<iirity t<! th» h«a<lli»e!. Perhaps the
n>o!t >eg>etti>ble fc;iture w.is tti ;itiitu lc <!f;>pp>r< ritly rcpiit;il!lc n:i-
>i<»i;>land in>crt>atior! il   >n!crv'iti<!n 'm<1 'inirn'il welf;>re organizations,
who cliose to ignore or obscuie the sciei>tifi  i «s«arel> <»> wlii< h tlic p<!l-
ic1 h >d b .cn based, In the aftermat.li of t.hc Secret> >1 of!!ti<t«s <lc< isi<»i



 ' !vs .'!vr<l <!«A< t ' ><i <vd h'«>gdi<!n

io '>h'!lido>! t t><. I!<!ti< y  for tliat was what his "redu<. i i»«" arii<!imtc i to!
no significaii1. ric>s evidence was produced L<> sh<>w ilia  gi.cy sc;ils were
not in tact incre«sirig at thc rites  laimed,  ;orisi ter;It!t<. effort wcnr into
a detailed analysis <!f' Il!  cvi tcnce relating to  he 1'eedirig ti;it!its»i seals
atrd the impaCt Lh;ii LhcsC niight h;ive On fiSheries   ;our> it f<!r 5;>tu> e,
1<�<!!, hiit the fact  liar siit>st;>nlial quantities of hsti Ev<'r< c;i cn hx grey
seiils was not seri»usta < t!atteoged.

Perhaps Lhe r«<>st iniportanL aspec  was th«t  lie iri re;isc of the grey
seals, and hence thc ir«rc;ise of <Iny impact  he! might ti;ivc»n fisheries,
is likely to co»tiriu». '1'hc f«ct tha  over fishir>g, det'e<'tiv< fisticries tegisla-
LiOn, Or the «CtiVi ies Of f<>reign tr.:>wlerS have a grea cr iiupact. Ltiaii seatS
on hsh stocks, or  ha  se<1 t>ir<ls;md p<>rpoiscs also ea   ish, <'lo< s rr<!t m;ikc
the uri«>«trolled e!<pansi<>i! <!f gr<.v se«l stocks more acceptable u> fisticr-
men. In the vit tual absericc of natiir il predi> ors ot of huiitirig;i< Lii ity t>!
m;in  wh<> f»r several niiltcni I h;is pn!habty been thc chief 1!tcd;it<>r <>n
grey seals ii! the Britist> isles!, so<«<. f»rrn of nianagemeiit is req«i! e<i I<!
I Cguta C gl'ey Se;rl pop«la ious If tt>cy;il'C � Stiiy Ill b liar>Ce '4 itli  lie I'cs 
of' the c<»system, which f' or better»r f<>r x<orse n<>!v  'ontains mar> <is;i
mair! prcd«t<>r <E!> fish.

Pup hiinting ren>ainS iri SC»ttar><l as rh» S<>1» nieanS Of COIIL!oltiiig
the sc its. A» n<>red ear.lier, this is iindcsirat>lc;is a control method sir>cc it

puts  lie t!ot>uti<tioi! as a I~t><!te at ! isk; i!i<!rc<!ver, it inav well be less liu-
nunc th;I»;i 1!rope>'ly orgai>iced cull of adulrs and t>i>ps which ciii> b«
a<teil<<ately s<ipcrvisecl. It will be untor ur!<itc f<>r  hc  ",ii>sc of' conscrva-
llo>l as il wl>ole, a!!<l i!»t lust for seats, If, >is 'S«I««<ci s t!lit !I, ti ial ol
wildlife Illari;>ger>rent t>y public opirlio11 becomes st,i<i<la> � pr;>< tice.
1 t!is could 01>l'v t!» ii ' ' '.1!r!>t!t ' if the piibli<. !sere 1>ret!<lr 'd r» 1! ' '»iiic >is
well inforn>ed as tliu s<:ic!i ists, «nd this seems ai! uiilil et< «!«<titio!<.

Afore than ai>y hirig else, tl!» ct>iso<le of the abot'ted 0>'kr>e> < ull derii<ni-
s rates that scientis s m<ist hc;iw;ire»t'the need to present their work r<!
the public in ari acceptable f<	.1». P«t>tic;Iti<»! in the scieritifi<. tire>«t«I 
ai!d;>c;rdcmic discussion will iicver t!c siifficicnt where public in cies s
a I <' 1<1 v<! lvcd.

A!l<!tt!<.'! l>ripo>L«ilt. poir>L t<! Ilot<.' I» tll>il tl!c  tc< isi»il 10  '<ill w<ls <ill
;idniiiiistra<ivc <!ne, not a scientific  >i>». Att  '<	>scrv;ilioi! <!r wit ttife man.
ag<. rri»ri  <4 <isionS inVOIVe Valiie judgrr>CI> S ori wli;it  onsritiitCS rhe SyS-
ter«wliicl> it is <1esircd to tiiaintain or !ct>iexe. I'tie rotc of s< ic»«. ar!d

s<iei>Lists iri  hcse m;>rters is to t>rovide data;iri<lmodels wlii<'ti witt rctl
the a tniinisirat<>rs wtiat the  »rrent situatioi! is anrt how i  r>!;iy b<. rri<!di-
fied b> selected activities. It is «le«r ii> the c;>se oi'the Scottist> grey se;<ls
that the scientis s nee<t Io pr»iidc niii h m<!re hard info>' E!;> ion oii  lie
imp«< t »f' sc;ils on comme> ci;<1 hsh< ri s, I'his witt n»r m;ike;I ctecision  o
reduce tl>e sc«ts «lly Illo>'e scieiitihc, buL il wilt nidk«. 1»are! tlic existing
«ffccts of 1 irgc se;Il populations oi>  lie fishir>g iri iiis rv;ind the <onse-
quer!ces of';i f'urr her in< rease in seal populatior>s.
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C:IIAPTER NINE,

Indirect Human Impacts on Seals

8<! far tire ii»pact» of rnai> oii » .<il» tliat I have cli»c ii»»c l have beeri
<lircct oric» � man has»ct out to kill sc;il» f«r. the sake of tlicir pro<lucts,
«r io elir»i»are them;i» i»i<lesirable competitor» ir! his fi»hi»g;ictivities,
I I«wove>, these are or>I>»c>r»e ol' tire ivay» iii wliic h huniari pc!I!»I;<tions
;incl;i< tivitic» al'lect seiil». Other inter;ictio»» may be uriiriteiiti«n:il, but
rlo Ic»s por«1! t foi th;11..

Fishing Nets
I hc fi»liing it>dustry I>as,'i lai'ge iir»l ger>c!' rlfy ur>clu;>r! tif!c<l it!>pact.

«n seals tri the form of inci<lcnt >I kills in t tic <.«»rse of Iishirig;a rivities, I
liave nieriric!»eel alreacly I»!w seats have bec.ri f'<!rind dr«rene<I in»;ili»«n
riets, caugfrt <>n hooks set for < «d, or even jar»rr>«. 1 iri a fisli puirip. Fiiku-
hara  in l.ari<lcr, I!� >! rep«rrcd th;it about 3,5 � noi'ther<> fur»c;ils
ivere taken a»ri«ally bv japaric»e»almon gillnetter» c>n the higl>»» i»; the
re;>1 total ma> perh:ips be nearer 7,000  Lar>der, 1~� !; AC'BIRR, I!�8!.
In m«re gener<il terms, estimate.» of marine riianini;il mortality <lu« to
fishing i es»c-ls in the Bering Sca to Aleut iar! I»I;>nels area ir> I,�8
an!ounted to 8.57 anin>als  believe<I to be tnostli S«lier se,i lio»»! I>c !
I !, � ! tonnes of gr<!iin<ffish ar>d ivor>i<I rot;>I l,237 i<r>irn;>I» I'or a fish«!.y
viclcl «f l,443,500 t<!»ri«s  Ili>rrv, iii North Pacilic I islierv XI;rnagerner>r
 :<>r»rcil, l<�!!!, Shaughr>cssy;>nd I'i>yrre  f079!, iii . tudic. f the in«i-
t;ility of Soiith African fiir»eal» dr>rir>g tr;iivl hshii>g, c;ilc ul; red that
0.023 per'c«iit of the popul;irioii becanie errrrappecl in trawl riets each
year, ariel 0.0I.'3 percent werc killed. They corisidcie<l tliat tliis isa»»iriii-
lar to the prop<>rti<>n of' Steller»c;i lions entrapl!c<l in Alaskar»i",>ter».
Deaths of' South African fur. seal» c!< «ir also in pu!.» .-»«ining opera<i<»is,
but no cluantitativc <lata have beer> colic«red.

Althoiigh mosr other species of seals  ex< ept perhap» thc I.oh«clon-
rirlc»cal» iil rl>e Atltarctic! fi o	> tir»e»! <in>e»iav gel crit;ingle l iii fishil>g
nets, I do riot kno«of'any «tlier <Iuantified cf;>ta. ! i»herr>>er> niay be ui>-
a>vare of inci<lental kills or re!u<'r;inr to report tho»c they kno!s of. I3<»s-
ever', ever> if t lie data are inc<!r»pl«te, it woulcl seerii rh;it i»c ident»1 I ill is
riot a serious <;iu»e of' mortalit.y, ori;i species basis, f<!i,i»y sc;ils,
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X<!t all ieali that «!»1e in coritact. « i<1> hiliir!g r!ei» <frown in ther», of'
course. I'I'obabfv in !if c;ill successfull! cs< apc. I i<>wc<et.,;inothel' clariger
is entanglement with scr'ips ot netting. Whet> a fisliiiig rict is d;»r!aged, it
ii usual practice io   ut <!ut the dan>age l area,iiid rcl!la< e it ivith a patch.
'I'lic discar dc<I I>ic c of nettiiig, iii c<»»r»<>ri wit!> all ot tier un»a»teel rub-
bish on a tiilii»g ho;it. is simpl! <1utiil>«l ov< r the »i<le. In the davi wlicri
!iei» wei e»i,i lc f!.o»> natural fiber, ii«h <li» ai ls had;I sh<!i't lif<. 5'<><c.
howe% cI', witli iv>1t her re fibcl s ivlri<'ll al'c 1!unit»!t arid v» i<<alii ii>deil i'Ll -
tihlc, th< fr;igr»< nts inav float aboiit I'<>r long I>< ri >ds. Seals at .iea»«. iri to
lx;iitr,i  t«11!y A<!ating objects. I'ui .i , al» ir! I!;irti 'iil;ir are often see>> iii
or near beds of f1<>;>ting kelp  Fiscu»;»Id K<!gloff, 1071!, which In;I!
<onceal concentr<iti<>ii»  >I' hsh. Hefote f<�!t! th rc w<rc f< w records ol

fur seals been»>iiig <.r!t>ii>gled in netting scr'ap», 1!iit sii!« the' intr<!duc-
tioii of syntlietic fiber» these have becot»e I'el; lively c xiii»«!iil!lace, Some
2 I I net-entangled»e<if» were f<»ind in the commer -i;il li<irv< it »f Prihiloi
4» seals iir I'.�:!, or alx!ut  !.72 pet <er>t of' t tie t<!i'il. I lie l!<ill!l!e! and
rate h;rve fallen siricc tlicii, 1>cirig I 1  !;tnd 0.4:3 perceiit iri I<17c!  I'.»g< 1 ct
al., I!!t!t!!. �bservations of nct-cnt;ingled se<ils ashore prob;il!ly I< pre-
sent <!nh 'I sn!all portion of' tlic < aiu<iltiei that <!«ur on tire high se ii.

'I'hc situ;itioi> is not coiilined to tlic r!<!rtlicrii f'tir seal; in Soutli
 'corgia. at tlie other end ol' the worl<I, <irit<ir ti< fur seals have been
foulld wltll I'<>pc oi' ilettillg collaii <ii<!ul«l their. !!e< ks  I iguie '9.1!.
Tliougli it. li;is 1>ccn assume<1 by sonic tli.it i.lic rol>c coll:i>s have beeii
<feliberately tie<1 ><round the seals, it scents morc likch that the se<ils have
iwu»i into 'I floatiiig loo}> of cord o» ihe iurf;««!f the iea;incl been
un.iblc to rciiiovc it. Karl Kenyon  f080! li;ii  lraw».it tcriti<»> to the habit.
of Hawaiian motik s<;ili <>t al>p irently piirposely crit u>gli»g themselves
lII Ilett ill g scl"<ps wa»lie l ash»1 e o>1 beaches. I he> i« :in;>f!le i ll!ie-
quer>tiy to free theinsclvci, 1>iit why thev entangle tlicniscli ci iri ilic Ar»1
pla< e remains a m! s ery,

Fig<ure !!, I. lu! cuitc»!,<le
.»«~«< t< I u r <e u I « i<h co!-
tarott hsh nc«ing. l»r<t I»-
li<o<t. S<!ul t!   c'<u gl l, I>c-
ccmt!cr 1<� t.
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'I'1! : pr !blern of net er!tai!gl«inents has seen!eel su 'fi i .!!rty ser.ious
f<>r g >v«riirnent agencies lo issu» warning p:imphlcr.» to fi»h«rin«n of the
dang«r < iii»e<f t<> seals by  hc»« i»<;irds. This may be;i riaive;ippn!actr
si»c«»!!iiiy fishern!en str >r!gly <lisapprove of seal» ' i! l »iav  lis .'ard the
netting < «tiber rtety o»cc thc danger has been piit!li<iz«<f  AC;ERR,
1 -17M!.

R !ge!'  rci!t!'y  P«1'soil<it c !r»r»ur!icatiorr! I! is P !i!it ' I  !iit  !»e P! »b-
i«rn associiircd with net discard» that has not yet bccii;iddr e»»<;<i. This is
the <fi»r»p i rn ca»sect to ot tier»< at»  >» Ihe breeding groiirul»1» animals
with»el. fr'agrr!er!ts attached. If' the iicl fr;ig»!ei!ts are big e»ough t r alter
the seal s gait ori!;ind, Ihe appearaticc <>f »u< h;in,i»im;il lrl;ry p:ir!ic Lt!c
<!ther seals. Allh<>ugh the et' 'ects of' siictr <li»riipli !n are probably slight.
tlie prob en! deserves;rl tention.

Another risk t<!»cats;iri»ing from comriicrcial fist!cries is the swal-
lowing of' fish hoot s, .'>< a li»ns, both l !lc>Pl» ,! arid l; r >r!<tol»cr». h;ive been
observed on seve!. at  !«ca»i<>ris with metal lures, ur "li«rriiig flashers,
protruding fron! their riu>uths  C'errtrv, persoriat < »r!»»r»ic;! tion; Bruce
Mate, personal  -olr!munic ation!. I 'the  lasher ge »»»;igged <!n rocks the
sea lior! n!ay pani«at l!eir!g <'aug it ar!d forcibly pull lt!« t! ! >k  rom its
stomach, possibt> inHi<ting a f;ital wour!d. Bruc«M;it« fiirthcr tells of
seals on the nortt!w<.»I Arn«ric;in coast dying f'rorri grit <>bstri!<tions
caused b! such objc«ts;i»»iiialt t!uoy niarkers and styi of'<!arii < i ps. These
are not necessarily associat«<l with fishern!en, of cour»c, but t h< v «niph;1-
size the clanger of the in< re;ising amount ot semiper inan«»I w;!»Ie thrit
!row litters the oceari.

Competition for Food
Vo»»it!ty the rn;ijor impacr. the fishing <!p .rations have on seals � arid

on <it ti«r inirnals <> ' the sea � is the;iltcrati<>n <>f the e< !system of which
ll!ey f !i'!I! 'i pa!"I, 1!'v the I'eil!os al of ve! y Iar'g» �uar! I il i< s of  istr, Ttlere is
no direct evi<l«ri< « th;it;iny commercial fishcrics ti;rv< a< vers«ts «f  ected
seal stocks: ir!de«d, Ihe <>nty example of'such;iri i»i< r;« ti !n i» the Recline
iri rrumbers of the guai!ay t>irds as a cor!sectuer!ce <!f' Ltic ii!i<'h !v ;Ia fist!-
ery  >ff' the west coasl of' !<>»th Arneric;i  A :MRR,  <178!. Yet il. is h;ird I»
believe that fisheries on lhe s<.ile at whi< h they nos  operate ir! the Nort  i
P;!cif!«;rr!d North Atlantic cari f'ail uttir»;!I«ty to a  ecl. Ihe seal st<!ck»

there.

I liiiie refei r«<l alrea<lv <page tt!! I > the ot>ser'!;rri !r!s Ih;it nirrsing
fc!»alc harp s«iris taken in I<178, after thc f'ailurc <>f' tire N<!i'tt! Atta»ttc
«apelin fisli«ry, had lower. energy stores th;iri th<>»« t;!k  n in I'.17 !  Innes
et;il.,  .178!. '1'he situation is more compli .al«d wilt! lh  fiir»eals in ttre
castet'n Bering >c;r. Sar!ge!  I<f74! estin!ated that thc i!o! <lie! !i fur sc;ils
f'rom the Pribitof lslirnd» !ire the eqr! valent ol about 15 per<«nt  !f th«
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I'>g»rc 92. l.a»<tirigs <>F gr<>»»<F Fisli i» !Fia is«I > !i Be>I»g Se i Ii> sess< ls I i <>r»
fat!ii»,!h<' tJSARa» t ihe Ref>»t!t><. »F K<>rc.'a. Fn>»>N<>r f< F',< iF>  f F> .i> Staf«
ag< >»en   ;<> »!<:it, 1979.

t,>i el>
2 500,000 l<> >s

2 000 000!,500,000 1 <50
19'

 .omnrercial w rfleye p<ilfock <.;rt<.h, whi<.h amounte l to 1.H million tonnes
iri 1972. l.ike most seals, the n<!rthern fur se;il ears,i w i<le range ol' spe-
cies. Pollock has varied frori!!!.7 percent i!f st<>iuacli c !iiterits by volunre
in 195H to 7~,a percent in f974  f. ui ler and Kaji!r!ur;I, I!�'!, s ! ttic
signifiicance <>f expfoilati !n <>f'  !rie  .<!II! f! > lent shoulcl n01 be ove1.�
stresse<f.

Whil» it i» < l< ar th;it total hsh landings in the North Pa 'ih ' h;ive in-
crease<i greatly in re erii vears  Figure  j.2! and cover a range <>f spe< ies,
it is riot uriiversally accepted that this has led to de rease<l sta	 fir!g
stocks  >f' fish. l'he DVY,UMES lff model used to depi t thc Bering Scil
ecosvstem ir!dicares that. Ihe intensive fishing 1'<!r poll >< I is l!eri< fr<i;il io
the productiorr of lish biomass, Adult polio< k are  'iurr!ibi fistic orr the
sr!i'ilier lish. By removing the older f!<>ff<!< k, thc fisher> reduces the gr.a7.-
ing pressure on the juveniles, wh<>se gr<>wrli rate i» r elatiselv high, ancl
t bet'eby enhances the product iv it y  >f the pollock bioni ass at large
 K<>rth Pacific Fisher> lfan;!gem  nt  :ouncil, 1!17!F!. I he mo lel d<>es irot
indi "ite, however, v>hether the l>resumed ir!creased iiunit!< r <>f' v<>ii«ger.
lIStl;11'e pi'eSent 11'I;I loc<ltioil, o1' 111 a foi'Ill Of aSSO<'I;it i !ll, ill wlriCtr ther
rr< r vaifahfe to the f'iir s<;ils. I'iir lhei more, there ire iri<li<;itions th<it the
f'<! ><l requirements <>f the se;ils are siibstantiallv gre;ii< I' ih.in those use<f
in  lie nrodel,

'I'he fact that ilie ! eduction ot' the fern<ile stock at the Vrif!ifofs iri

I'9,!t! � f!ff did m!t result in the expecte f iricrease in juvenile si!i vivi�, de-
si!ite the laCt tlrat. Flic relatiOn Of' pirp rrr<>rtality tO pOpiilarion size waS
well documenre<l, siiggests that the se;ils were unable to take advarltage
of' Ihe rediice<l iiririrspecific <.Ompetiri<>ri, perhaps b< ;iiis«!f' iricreasecl
cornpetitioii witli fishing boats,

The lirnitirig factor in both fiir seals and harp seal» rn<iy l>e Ihe tin!e
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spent by females in searching for fo<!d to pass ori t<> their yourig in the
f'orm of' r»ilk. In the c;ise of the harp seal, r«»erve» tor  h< entire lacta-
tion period trave to be laid dowri it> the f'eedir>g pei.iod iniiri<  fiately be-
fore parturition. Female fur seals, with their much longer Iiictatior>, take
food during  .he nursing 1!eriod, bu  their f'ee<ling range is limited bs thc
time during which they cai> leave their pup». If siif'ficierir f<!od is ri<> 
available wi hin this range, the nutrition of thc pups, iirid their subse-
quent survival, inav be affected.

As mat>becomes r»ore ef'ficien  ii> croppirig the fish»  ! ks in the
sea, the situation is likely t<! deterior;i e for the seals and o her niarine
pr dators. In the past, fisheries tende<f t<> be highly selective,  aking
smaller catclie» and totally ignoring niariy of the;ibun lant spe<.i .s. To-
day, fisheries ire much less selective, and any»p«<,ies whicli c;ir> be
caught in suf'fir ient quantity will probaE!lv he exploit«d. Seals niight be
left with f'ew alt«rnative f«!<> l species  <> turn to, an�  he fish pol!ulation
level at which a fishing area is abar>d<!ncd by mari riiight be to<> low to
support the r>urrrber of seals that it siil!p<!rted hefor« he start of th« fish-
ing  A ;MRR, 1 �8!.

Pollution

Inciea»ing ii>dustrialiration iri tlic Northern Hciiiisphere ari<f the
general tend«n y to use  li«ocean as  lic ultin>ate durril!ing grourid fo>'
unwanted wastes h;ive led  o  he accumulati<!n of' siibs <in< «s � some <>f
 hell> nlai>I>lade, so»le occurrir>g llaturalfy, l!lit present i ! un> isiially high
con<entrations � that may. have adverse «ffc ts on livirig <>rgariisn>s.
Sin «many ol'the»  substances are < apable of t!cing c<!ncen r;i «d bi<>log-
i ally as they pass along the f'o<!<l cl>air>, seals  arr f o f<!ntocete c«ia «ans!
«re likely to accumul,it«high conceritrations.

'I'w<! gr<»ips <!f' sul>stances ar< of' particiilar «»i< em in r»arin«or-
gauisru». 'I he first i» organocliloriric compour>d», »u< h as the 'ir»« ti< ides
DD 1' an<1 dieldrin, an<1 the pofychlorinated bipher>yl»  P :Bs! wlii h are
used f' or a variety ol'industrial process«s. 'I'he secor>d  ;it«gory  or»l>ri»e
the hca'vy luetals, Il ! ably nlercur'y '<ind c<idrlurllII. A vast, filer'atur«<!i>
the o  iirrence of' the»< poilu an s ii! seals has a«cur»ul;>teel sine«Ko«-
niaii and v;iri  'enderen �966! in the N«therlancls lii s . drew;it entiori to
the presericc <>f orgariochlori»e residues iri the blubbei of seals 'ind Hc'l-
n!inen and iris  olleagues  H«fminen et al., 1<�8! l'ound rri«rcury ii>  lic
liver and kidricv» <>l'ringed» ;>is f'rom Lake 8aima;> in Fir>1;iri<f,

It is r>ot ea»y to surr>r»a>.iz« these da a. Ii> a r.e ent re>i< w Ifofden
�978! pointed oli  that conc«ritrations of DD I';ind its dcgr;id;ition
f!r<!<f»<.ts DDE 'irid 'I'DF.  coirirrionly ref'err'e<f  <!;i» total Dlyl'! rn<f of'
P ;8» in th«blubber <>f seals I'I <>ru areas associate� wi  Ii high ir >du»t rial or
agricultiir<il «f fort  su<;t> is the soutli«rii North Se;>,  h« <uff of St.. I.iiw-
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!ence, the Califort!ia coast, and the Baltic! can lea h several hun lr <l
parts per million wet weight, though the concentr;ltions f<mrld in the hsh
or plankton on which <.he seals f'eed is commonly mu< h less than <>ne part
per lnilliOn. COnverSely, very lOw valueS fOr theSe SubSt.!nCCS are fOurld
in the blubber of'seals Pro!n remote areas such as The Beaufort an<i Ber-

ing seas  Table <L 1!.
Because organochloritres have a high affinity for lipicls, they are

found in highest concentrations in the bhlbber. though measurable
anlounts !nay be present in other tissues, parti ularh the liver, kidnev,
and bt ain. Frank et al,  f973! found evidence of a E>fo<!<f/E>rain barrier to

TE!bfc 9.1. M an «!n<en!ra!i<!!!s ot  ngauo I!forines in l!lul!l!el ol adul!. seals
 mg kg � ' I'resh weigh>!  From Holden, 197H!

Species No. Dieldrin X D.D.T. P.C.B.Area

Are ! 
Ringed
Ringed
Ringed
Rirlg .d
Bearded
I I nod

.7 ,'anada
Norway
Cc! n EE� l
!E ',  ' reer! larul

H
2

1.1

.'!

0.13
O. I H I ..!

-I. I
0..!
I,S
2.7

r!
I .'.I
0.2! D.D.E..!
I ~r L! L! F. !
<!. H I !. I!.F..!

Furupc
Rlrlg<  I
 rrey
 lrev
Ringed

I 0. 14 2.'3. H
IH � 420
15 � 210

200
0.0.'! 9.5

140
100
[10

1470

I:

'.3:!
2 i,�
I I. I
14,4
0J.H

 'rcy
 .rey
 rreV
 'rey
 r t'Cy

N. Arnericll
 ."ull ol St.

I . Ewl' 'n ' ' 27

:!.H
7,1

 ! '!
N. Brunswick
Maine, L:.'S.A.
 :ali for rlia

112

� llcnot< s n >t det< rmine<I.

N, Baltic
N. 8;EI i .
S. Bal i<
S, Baltic
Nc he! I;Ends
 rernlarlv

 N. Sea!
L. Lngl'ulcl
I:. Scot4nd
Orknel Is.
Sll .! Iln! l Is.
N,W. Scotland
W, Sco!land

 .rey
Hood
Harp
Ilarbor
I-Ia! l!ol
Sea lion
Sc'1 lk!n

0.15 B..'3
0.46 l.'!.,'

20 0,24 124
0.14 H.S

H 014 H'!
 ! 0. 16 7.4
H 0..'17 22!.3

0.2,!
I 0.09 10.3

I I 00H <!.0
I 0.04 H, i
0 0 I <J 0 c!

'90h
6 � H24
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Table 9.2. Arganochlorir!e residue~ ir!  i»»<res  >I' grey sea!i  H >Iden. 197H!

Residue Seal u<>. Blubber Liver 1Husefe Heart Kidney Spleen Brain

 ; or! 'err<ra<i >r!! in mg/kg r>!sue

0.074 0.016 0.00J U.Ur>5! 0.004 U.U I 8
0.19 0.088 0 058 0.070 0.02'> 0.057
0,0 i7 0.008 0.017 0,08 i 0.012 0.00<!

0.8G
O.H.'3
0.29

Dieldrin 250/I
25>0/2

5! 0/
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orgrn<>chlorine» in harp sc;>I», as the total DDT and I' ',H conccntr;rti<>ns
calculated on arr extractablc fat basis f' or brain tissue !va» f'ron! one-fifth
to one-ninth of th;rt irl blubf>cr, liver, or n!uscle. H<>f<fcn  '1<�5! f' !un<1
that n>n<entration» of' organo<hi<!rines in brain lipid werc <onsisterltly
I !wer than those From other organs  'f'af>l< .4,2!, indicating either thc
prc»ence of a bio<><f/brain bar rier or the p<>s»it>ility tf rat tire brairl lipid»
dif'f'<r in n>mpositi<>n from tho»e of' other organs. As brairr lipids are
krr<!wrr t<> c<>ntain large.  Iuantitie»  >f I>hosphatides, the latter exf>1 <nation
scenrs a likch one.

De»f>i e the nlassive concentrations of organ<>chlorines f'nun<i in
the tissues of seals fr.onr <ertain localities, it has beer! <Iif'hcult to i<fentif'v
wrth certain y any p:ltflofogicaf cflarlgc» associated with the corltarrrir!a-
tion. Many of' the highest c<>n<entrations rroted have beer! f<»rncl in se <1»
that were either dead or. dyir>g when colfectc<f. fn these circrrrnstances it
is often the case th,rt most. of the Fat reserve» in the blubber  art<I else-
wheree! have been use<1 rrp, leaving the remaining fa  with the whole Irtrr-
den of the p<>llutarlt foa<f, which canr!<!t b . metabofi~c f, re»ulting in rhc
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high <onccntratior>s of' the polltrtatrt observed  Bor!ner, t97<1; 11<>Iden,
1972!. Koerr!«rr «rut tris  »lie«gues �972! suggested tlrat P ",B <or>c  r>tr«-
tion» <>f 13 � 89 mg kg ' irr rhc brairr of harbor seals in the Xcthert:rn<ts
might have been responsible for their deaths. thorrgh high <»r>«ntra-
ti<!r!» <>f ot t>er t!otfut«rrt» were also f'ourrd. Brain concentratio!r» are pr 	!-
ably g»od ir>dicators of' the seriousness of contamination, but when t!lut>-
ber concentrations are used, it would seem better to express the
con<«mination «s total dose of'contanrinant, 1<!r the reason noted;>bove.

In  :alifornia, Le Boeuf and Bonnell �971! examined the po»sit!il-
ity that arr increase of <rbortrons in  .alitornia»e;r li»n» w«» carr»ed by
high corrcentrations of' DDT irr blubber lipid, but c »rid rr»t <»rnc t»  t .'f-
init conclusions. However, P ..B concentrations of  rl> t<> 11~ rng kg- >
were present also, and these may have been an eft'ective f r t<!r �!<.1<!rrg
et «t., 197'.3!. Subse<tuerrt investigations   'itm«rtin et «l., 197f!!»h»wcd
that the sea lions which gave birth premattrrely did have 1!I!'I' lcvcls
mrrctl tligher thar> those carrying tetuses to fr>it term; t>rrt thev ' I»» trad
lis»ue irrrbalances of mercurv, selenium, cadmium, ar>d t!r !lrllrlc, »olr>e

carried a virus similar to vesicuhrr exanthem;r virus»f »wirrc,;<rr<1»thcrs
strffered f'ron> leptospirosis,  'i}martin et al. <»n< trr<f <t that there was an
interrelationship of' clisease agents «nd errvir»r>rrr r!t«1 corrtarnirrar>ts
which resulted in premature parturition.

Perhaps the most convincing evicten< e of a dirc< t lirrk t!etweer> pol-
luri >r> «nd pathological ef'I'ects on seal popul«ti»rr» tra» conte from lire
Bothnian Bay  the extreme northern part »f thc B;rlr.ic Sca in t.he wide
sense!. Here the population <>f' ringerl »eal» h«s declined abrtrptty in re-
rerrr years and the incidence of' pregrr«r!< y ot nrature females has been
<>nly 27 percent, Scientists fr»m Finland «nd Sweden working together
 Hette et al., 197b! f»ur><l that at!out 40 percent of' «sample <>f' ringe<l
»eal females c»tlected t!y rrctting st>owed path»log> al  'harrgc»»f tire
uterus. The lumen of thc uterine horn was restricted b!»tern>»i» or
t!locked»f'f 1>y»« tu»ior>, thus interrr> pting the passage fr»rr> t tre»varv to
 he body <>f the ur eru». Wtren DDT and P .:B c<!n< c»tr« i »>» irr the s«rn-
ple werc c<>rnpared, ir was found that the fenrale»»h >wit>g ster>osis»f the
rrteru» h'ul significantly higher concentr«ti<>n»»f t!»tt! total D1	' and
P '.B th«rr norm«l pregrrant fern«les, though there w«» rro»igrrificarrt dif-
f'erencc 1>ctwecrr tronpregnant females with»ut »tern>»i» or occlusion and
the pregnanr females   I'able  t.'3!.

Bc ause DDT concentratio>r» in  ;alifornia se« lio»» l!reedirrg ru>r-
malty  Delot>g et al., 1973! werc «» higlr as in the nonpregn;rnt p«r.hologi-
cal group of' Bothnian Bay ringed seals, Helle and hi» <:»lteague» con-
 luded that the P :13 <.<>nccrrtrati<>n was tesponsit>lc f<!r the pathology.
They supported their conclu»iorr with comparisons»f tr t!oratory obser-
vation» <>n V ;B-fed rrrink sshich produced f > cr pups than rhose fed a
like dose of I	!'I'. I'he P ;B concentrations a»»»ci«tcd with re»orptior!»f
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I abl<. 9.3, Levels <>1 DDT and PC8  n>g/kg! irl ex >ac able lal fr<!!!i riliged seals
in Borh»!Sr> Bl<y  I telic el al., l <�h!
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embry»s in mink were at>o»t the sanic 'is in the Bo hi>i.ln H;ry seals, and
thus ttiey <oncluded that it was the I' ,'8 <ontaminatioti th;it w is respon-
sible for the falling icproductive ral.c»f t tie ringed sc;ils in itic Baltic.

Nevertheless,  he pictlire is not a clear»ne, Appiirerrtty he;Ilthy seals
hav< t!ee.n sanipfed <'arrying high c<ni<entrati<n!s ol' »rg'1»o< hlorines.
I l»Iden   I!�8! f'el  a iiiore delailed stildy of seals n>iglil. kad to an uricle!-
standing of the tnc< hanism that giv< s;i seat some degree of protectiori
fr»rn the unusually I!igh «!ncentratiorls <!f' Ill!'I' and P '8»finn f'<!unct in
1 S I.ISSLIes.

interest in heavy metals in n!arine organisms ii as stiniul.itcd;iround
I!� ! 1» the discovery»f high concenlr;liioiis»f 1»erciiry iri tiin;I;>net
swotdfisti. II is»ow' beli<'.vc<l that these foi thc riiost part reprcscrlt »'itli-
ral levels. hlil this hy no meilns precllides  he possil!ility that un»li ur;ll
a»d pathol»gi<.al levels clo oc<.ur in s»me niarine ariirri'ils, Mercurv it> fist!
is found In the h!ghlv  oxic «lkyl Iiiercui y f<!n», 1>ul ttie proporli<!ii »f
methyl mercury  the most ahuri<iant;ilkyl compouii<l! f»iind in seal lii-
ers is usuallv sn!all. K<!eman et al. �973! reported orlly 2 � 14 percent ol
merrcury present. as I»ethyl nrercury iri Netherlaiuls %adder> Sea seals,
and similar fincliiigs h>ive been niade iii »ther species anti lo<;ilitics.

I tlls sliggests lh'll s<'als possess « II>I,'< ti'111>sir! I'or den>erhv4 ing
mercury i»gested lvith fish. Koeman at>d his colic;igues �973! f<»ir«l
«lso that there is a one-to-on«relationship on a rn<!t«»blr basis be weeri
niercury ari<l selenium iii s<.als, d<!lphins, and p»rp»ises, Seteniui!> h;ls
been showri lo h;ive;I pro ec ivc effect agaiiist the t»xicity <>f Iiier'ctiry iri
experiments wit ti rats and quail, In general, even high <-ori< cntr;itions of
Incr cur'y clo riot. sc<.ril t<! result in sy inpt<!rils <!   oxicity iri seal», th»ilgh
mii»y»f the speciniens analyzed were obt;lined frotn seals f'»urid dead.
R»n lid lnd lessaro  I!�6! sugges ed that h'irp seals coul<1 lolcratc
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levels of 42,9 mg kg i total mercury in the t!rain. Mai!v other potentially
toxic metals have been cletected in se,il tisiircs, siich «i zin<,   	!pcr. lead,
arid caclmiurn, but none of these has been shown t ! 1!e >isi !<i>>ted with
pathological effects or even to occur at abnormal concentrations � fo!-
den, 1!�8!.

Awa> er!css <!f the problcr» of pc!lluti<!r> ir> r»oit irr fus>na!i I<<1  <!«i>-
tries has resulted iii controls on the usc of n> ms persist< i!t polhi ants
and even s<!me v<!li>nt«ry rcsrri< ti<!n  !n <>iitput by rn;u!iifa tiircrs, brit i>
is 1>ketv th«i >bc p><!blc.rr> will 1!c w>th ui  a»<l th<. i«ali! f<!r r>ia>iv vc«> i io
CO III«.

 ;ertain!y some ot the n>ost conspici>ot>s pnlliition af leering s< als is
that caused by petroleum, either as crude oil or as marine bui>kyar <!il.
Tlic first svidely publicized incident involving polliiti !n  !n;i rn;>ssivc
scale occur>ed when the siipert;inker Torr v  ;a!>sc!!> wcr>t agre»ir!d on thc
Seven Stones Reef between Lancl's Fr>d aiicl tl>c S< ilh Is!< s off rh< ioutli-

west British coast in March 1 <�7, spilling hcr <-.>rgo <!f 110,000 t<»iric» of'
crude oil into the sea «nd <ausing m;issivc «!r>t >min i iot> of the slio>'e, fr>
inany localities attetnpts wcr< n>a<le t<! clear> up with en>ulsif'yir>g deter-
gents. Alrh<!ugh ab<!ut 200 � 250 grey seals ir>habi>ed the area affected by
the spill, there wcr« f'ew ac< r»ints of seals <ontaminared with the oil,  'i!!
et al. �9fi7! !«porter! three <!iled seals washed up on beaches, two of
whi< h werc alive wticri four>d but. died later. A possibility exists that the
seal» harl been af't'ected f	 the highly toxic detergents rather than hy > he
oil. A>iothe>' possibility, perhaps everi rnot'e fikefv, is that the death of tlic
seals was not conr>ect.ed in any way with the oil spill.;ind th;it the.ipc i-
mcns recorded represented normal cas<ialties which were rcp<!rt< � fic-
e.ause of the inct.eased vigilance on the shore.

When crude oil from the Santa 8;>rb;>r;>  :h;>n»c! <!il spill >i;<ilicd up
on the beaches of' San Miguel Islan<f in 1969, rn<» c  i>a>i <!rie hur«lre<l
elephant seal pups we>'e coated witli oil, ia!«1, «r>d detr'itus, but Le Boeuf
f1971! w is iin«hie t ! find cvicfci>« !f significar>l or loi>g-tern> � � 1 !
months after  <!nt rrnir>ati !n! <lcleterioiis ef'1'ects on their health. How-
ever, had the.il!ill o« u> re<1 whc>i tl>c females we>e feeding their pups,
so th;it rh« latter ingcstcd the oil, he felt the rest>its mighr h;ive bcc»
mc!rc serious.

Davis ariel Arulersor> �976! exaniinc<f >>»ui»bcr <>f  !ilcd grcv seal
pups on the coast of Wales, but could n<» detect arii effect on behavior
or mortalitv, though the peak !veight  	' <>ilc<l 1!ups was less than that ol
pups not aflected by  !il. Altli<!ugli ttiis would almost certainly have af-
fected survival, it is p<>ssiblc that the lower weights o  the oiled piil!s rc-
iulted from distiirl»>n c ass !<rale<1 with attempts at cleaning, ve>erinary
ir>spectioi>, and visit i»g c!l!scr vcr». '1'l>ey concluded that,'it tenipts t o clean
oiled piips >i«re pn!t!ably not justihed unless recontaminati<!n < !iiI<1 bc
ruled <!ut,
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 ieraci and Sniirli �<176! carrie<1 »ur experinie»ts c>ri !lie elfect of
crude oil <>n ringed seals and harp seals. The seals were c..it her placecl in
c.rude c!il-c»vered water, had oil pair!red on them wi h a brush, or were
giver> oil f>y moutli.  ieraci and Sniitli f»uriel tliat 24-frc>ur exp»sure t»
light crude»il damage<1 the eyes of' healthy ringed seals and there were
n>iri»r ki<firey and f!c>ssibfy liver. 1< sic!ns; the se;its rec»vered rapidly when
placed in cle;cri water arid ri<> penna<>crit cfa»iage was «!bserved, On tlie
other hand, captive seals alrea<fy srilfering f>.«!r!> stress die<1 within 71
minutes af'ter c>il was intr»ducecl into their po»l, When 3- io 4-week-c>ld
whitecoat harp seal pups iver e c<>ared with oil n<> significanr. differences
in c<>re body temperatiire were noted and no other dcleterious effects
were c>l!served. No sigi>i6carrt lesi»ris»r behavioral c'hariges were nore<1
in ringecf or harp seals fed oil wir.h tlieir food or dose<1 with oil wir.li as
much;is 75 rnl ot'cru<le <!il  '.uorrnan Wells! in a single <h!se. From these
»E!servatic>ns it can E!e c.c!nc:luded thar «>il cc!ntamination <>r ingestion iri
quantities that mighi. reasonably be expectecl iri the c<>urse of a spill is
imlikely tr> be irreversibly harn>f'trl to a healthy seal popul'iti»n.

Oil p»llutiori w»«ld thus seer!i t<> be ol' minor clirect significance t»
phocid seals, With fur seals, the 1»ss <>f thermal iiisulati»n associar.ed witli
matting»f' the f'ur by c>il would be expected to have niuc h more serious
cc>r>sequerrces. The general el'f'ect of'»il pollution on <lie pr«!ductivity of'
th» marine ecosysi.em would of course have a secondary effect on seals,
but this appears to be un<luantified an<1 c.rrrrently of negligible signifi-
«.'ar lee.

Manmade Disturbance

Marine nianimals are les» aff'ected by habir;it destruction thaii tlieir
terrestrial cousiris, thotrgh they are n»t totally exeriipt. T<> the exterii
that pollution destr»ys habitat, Itic> are aft'ected, ih»ugh, as we have
seen, pollution is a minor factor for nic>st seal populari»ns. Actual de-
strucri»n of' habitat may <>cctir with coastal;ind estuarine species  per-
haps <!rily ttie harbor seal~! when land is ! e«!aimed 1'or agric.ulture or
»ther purp»ses. This has happened on a large scale only in r.lie Xetlier-
lancls, where p»lderization over several centuries h;is removed vas ;ireas
of shallow sea arid sandbariks <frat oric:e fornied id«..al habitat 1'or h;irb<>r
seals, Harbor seals are not confiiied to this habir..it, h»wever; most c!f
them are f'ound in areas that are quire iinaf'f'ected by this type «>f'activity,

Anthropogenic disturbarice is ariother fact<>r which adversely al'-
fecis seals. Most seats  c!ther than the antarctic spe<ies! are timid ani-
riiaks, and <l«>se approach by man, however benign in intent, disrurbs
ther». Disturbance iricvitably results frc!rr> tlie growth and devel«>f>ment
c>l'towns 'in� harbors in lo<.alities used by seals. 1'hi» is a process th;it tias
been going <m for a very long time. A niuch !nore re< ent f'a< tor has been
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the greatly ir><:reased mobilitv of human populations a»d indivi tuals. A
tourist indu»try has built up which specializes in takiiig visitors into pre-
vi<>«»ly rem<>te areas to view the wildtif'e. 1 oiirist»  a� r1ow. if they can
affor<l it, travel in luxury to the haunts of the once irrexpressit>ty rc nu!ie
antarctic seals. I he intention ot this type of perieti atiorr is i arc11, if'ever,
t ! harrri the wildlife, bii  even benign interference may have»eriou» con-
secluerice» fc!r breeding seals, p rrticutartv wtien groups wiili ci< wE><>r»
voung arc distiirbcd  Borrr!er, 1975!, Drescher �978, 1979! li;i» drawn
attenti !n t<> the need ot' harbor seats for an undist«rt!ed nur»irig l! riod,
Disturbance by passing sailboats or power c raf't c;i»»< ri<>u»ly re<tu«. Yhc
survival <>f the pups.

'I'hi» kind <>f di»tiirh«nce has increased greatly in recent years in the
Wad<terr Sea <>f the Netherlands and Ger !!r rrv. New leisuie activities,

such a» s;rilir!g, w;idloping  a strange sort ol cross-country racing across
the»ancihiinks with the incoming tide as a competit<>r!, and power boat-
ing, <!<>ul!le l with other stresse» of civilization � low-ttyir!g militaiv air-
er;ift  e»tuarie» are often chosen for this type of training!, oil and n:itural
g;1» exploit'ition, an� lanci re l;imari<>n att;Ydd to The di»trrrhan<e of
harbor se'ils iri the Wa f terr Sea, wlr rc the t<!tal l!<>l!utati<>ii ti;c» falleii
from about 1,500 iri 1968 to 485 iri 1977  Sui»rrier» «t al., 1978;
I!re»cher, 1978, 1979!.

Drescher �978! rioticed ttiat. marry of' tlie h,i!Ex>r»e;ils tie ex;Yrrrirred
fr<>m the Schleswig-Holstein Wadden Se;i showed p.it.hological changes
in the skin, ot'ten a targe ulcerative lesion o» the betlv around rhe umbil-
icus. He coiisidered that these sores arose as umbilic;it irifeclioris in pups
;i few days old. From such an infection septicenria c<>uld spread to cause
second iry inf' !<tic>ns elsewhere. 11e;<ling, 1'<ill<>weri by f're»h inf'e<ti >n,
co!ltd occlli', ai!d r ti ! lc»l !ri» ii!igtit t>er's!»r fol i!rally v !ar'». Dr !s :tl '1' a»» >-
ciiitcci ttiesc lc»ic>r!» with the seal!' h;YE>it c>f h;«itir!g out or!»'i»dt!;iiik».
Di»  crt! incc, ii»u illy re»iitting f!<>rn huni;in;i tivity, force» the seal» ro
m<>ve over ttre san<1  >ff' r.h» l>aiik»,, i!<i l>up» fottowirrg in ttic. t.!ac k» <>f'
other seats with opcri ulc:c.r» iiiighr l>ic:k up rhc infc .ti<>r!. Drc»<:hc!. <c>n-
»idere<t that prore< rirrg li;iiil-<»ir»i e» f'r<>t» cli» urt!.<Y> e woulcl lessen  tie
risk of irif'ectiorr, a» well,i» give tfre uriweaired pup» greater opportuiiity
to obtain n!ilk from their mothers  which will t'eed them <inly on the
»anclbanks!. thris establishing a better nutritional stat is and resistance to
disease.

The harbor seal is a hight1 resilient species. with a large a»clwidel!
distributed population. It may disappear locallv, but it is certainly <apa-
ble iri i!ia»y parts of its range  parts  >f the west   >,1st <>f S <>tl;iii<l, f<rr
example! of;i<t;ipting to toiiri»t». B<>;!Is regiit;irty»ct <!iit fr !rli  	!'ll! l!i
Argvtl»hir» t<> view the "seal i»l;md»" and the harE><>r»<',Yt» t!«»kirig  >n ttic
skeri ies per urit close appr o;u.h by tlie bo;i .s without en .eriiig the water'.
 'rey seals also submit to close inspection by tripper t1oats on parts ol the
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L'nglish coast, such iis rhc Fame Islands and near Sr. Ivc» in Cur«wall.
'I he seals obviously «<>rue to recognize the regular i<>urist tx>ats and re-
rriain on the rocks, t>ur t.rke to the watetoii the appn>acti <>t a strange
craft, My beliet'is that they recognize the engine riot<..

Monk seals, or> the other hand, seem much less;it>lc t<> tolerate dis-
turbance. Karl Keiiy<>n  personal conimuni«at.i<»i! lias suggested to rne
that they are a species highly specialized for isolation. Sergeant and his
co-workers  tc�8! t>cli«ve that disturbance of rcl>r<><luctrve sites at all
seasoils is seriollsly red««irig the reprodlictive riitc»f Lt>c M«<litel ra>lean
monk seal, 'I'hev f>elieve that ef'f'ective repro<t«c i<»i pn>hably r.e<luires
itic «se of »peri t>ca<.hes, rather than ihe «aves i«os<tv iised at present,
.in«i that the decline in iiumbers coukl be art.ribur«<1 t» dirc< t human in-

rerf'erence  not all of it benign. in the case of this sc il!. wirhoiir post«lat-
iiig any possible cf'f'< «t of pollution on reproductive pcrf'<>rmance.

Kerlyofl �972! tias siniilarly di;iwri attention to tlic distiirba>rce
caiised to the Hawiiiian m<mk seal on Midway Isl<iri<l hy t>«r»»ns ivalking
the beaches, sonic>i>«<» a«<>mpanied by dog» wlii< li w»rrie<t the seats.
Mothers with pup» werc particularli subject to disturb<in<c, iis many
people wanted to t>e phor»graphed holding a pup ari<i th< m<>ther seals
were upset is hen their pup» iiere handled.

A veri indirect effect of humari activities may i>ave bee>i <lie disease
ivhich was a serio«» mortaliti f'actor f<ir llawaiian monk»«;il» <m I,aysan
Island I'rom De«-mber 1977 to July 1978, Seals suf'feriiig f'r<>rn this con-
dition appeared «<>rnatose or nearly t>aratyzed, arid lay about <>n the
beaches t'or several diiys or even weeks t>«fore they died.!s<ecropsies in-
dicated that the s«als were suf'fering f'r<»ri "fish poisoning," <>r ciguatera.
'I he poison resp<»isit>lc for this coriditi<>ri, «iguat<>xin, is produ«c<l t>y ii
gr<»ip of dinoflagellates, miniite phytoplariktoni< organisms. When a
bto»rn <>f these dinof lag«llates o<curs, the ciguaioxin may be conceii-
trare<i in the food chairi s<i that the flesh of fisli t>«<»mes toxic to nien
an<i, presrrrr><rbty, seals, K< ny<>n  l<!80! suggests th<it the prime source of
the «iguatera observed in r ti<.. seals is the coral reef's rtiar were dredged at
Mi<lwai Arotl to enlarge tlic harbor there. Ciguatcra <>urt>reaks have
beer> ot>s«rved in other areas «frcr coral reefs have been <ti»riirbed, and
fish at Mi<hvay have become toxi<. r<i nian in recent. iears  t tioiigh no sick
seals had been rcponed from Mi<l way!.

I'his depressii>g c;italog of'advers« indirect impacts of man <in seals
is by rui means <x>rnplete. A subje«r s< ar<.ely investigated so far is the et'-
f'ect of sound p<>lliiri»n on seals. Seals within the range of uridcrw;itcr
detonations used iri seismic surveys must s«ff<.r acure disconiloi't, if rior
physical damage. Receiit geophisical investigati<»>s aiid oil explorai.ioil
in polar regions must. tiiive affected mani t ti<>usari<ls»f seals in  his way,
t>ut there is n<> evidence of loiig-t«rm ef't'ects. 'I'erhurie et «I, �979! have
strown that tlicrc is a marked decrease in tiarp seal underwater. i<><alira-
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tions after a vesselwith crigincs running arrives in the vicinity, We do
not know the significance <>f' these vr>< alizations in the s<icial organization
of' harp seals, but. we ri<>w kru>w that they are affected  inadvertently! by
sound-generating activity, '<rid thc result may be an adverse one,

Probablv there are other impa< rs as vet imsiispe< ted, What is certain
is that increasing liurnari populari<>ris of increasing sophisticatioii will
continue to increase their imp,icr <in all wildlife,;incl marine mammals
cannot be excluded f'rom this. Prore< ti<>n < an be prr>vided � the LJ.,'>. ma-
rine mammal legislation gave a g<>o<l lca<l iri tliis cfire< ri<>ii � but I feel we
miist face the prospect ultima< ely of plariricd cxph>it«>i<in <>f all iv;iilable
res<>ur<ex, In this planning, the resources that seals car> pr<>vicle rn;iy b«
consider«<I, but we must hope that aclequate provision will be made for
Their rrophi<. 'ind environment'rl needs. However, it is inevitable that
seal» will have a n>u< h 1<>wer pri<irity than man's own requirements, par-
ticularly willi regard t<> thc allocation of food resources,

Manmade Benefits

If this sounds a gloomy f<>recast, is there a brighter prospect any-
where f' or seals.' In some respe<'.ts rhis rr>ay indeecl be the case. 'I'here are
c'veil soll!e, though riot. n!aiiy, beneficial impa< ts <>f niari's a< 1iviries to be
<.onsidered.

Chief' among these have been tire shif'rs <>f' human p<ipiilatirms an<i
cuir.ure changes which have acted to r.lie be>i«fit <>f' seals. 'I lic largcsr sin-
gle colony of' grey seals in the world is f'ound ar Nortli Roria, an is<>l'ir«d
island about 45 miles northwest of' the extreme northwestern iip <>f' the
British n!ainland, North Rotia is uninhabired ariel i>as been so for riior c

than a century, yer up 0> the beginning ol'the nineteenth cer!t«ry it was
o«upied by a sriiall «'.>mmunity <>f about thirty pe<>pie. It once formed
liart of the parish <if Barvas <in thc Isle of I.cwis, where reco! ds were
kept of'the exports arid imports <if R<ma. 'I h«y rnak«n<> mention <if seal
oil or seal skins, nor do seals figure in <lie early ac«>urrrs uf' <hc ishmrl
 Hewer, I<�4!, so it is reasonable to assun!e thar. there was ri<> peri»;«icrit
seal c<>lony of any size there up to the time the island was last perma-
nently inhabited, in 1844. The first recorcl of' grey seals breedir>g at
North R<>na was in 1H85, when 107 were killed there. Today the grey
seal population at North Rona niimbers;rr<n>nd eight rir nine thor>sand,
witli some 2,200 � 2,5 � pups br>rn yearly  '%«miners <.ral., 197H!.

Another very I.irgc grey seal br««<ling c<>1<>r» in tlie Ilcbri<lcs is
f'ound at the Monach Isles, of'f North Uisr  I'igure H, 1!. 'I h<' i>>st p«rrnii-
nent inhabitants of' the Monachs left iri 1942. 8y 1901 a grey seal r rih>ny
producing perhaps fif'ty pups a year had beer> established; by 1975 pup
pr<>ductirin had r.isen to abotit 2,35> !  Anderson and  ;trrry, 1976!. In-
creases <>f this magnitude cat>not be due to the natu> al increase of'a few
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col»nizing seals; imn>igra<iou <in a rriajor scale from other colonic» � in
this case probably from Ciaskcr, a large colony a few kilometers to the
northeast � mtist have played a large par.t. while r.he sighting rt the
Monachs of two brauclecl animals from North Ron;i c»nfirrn» irnmigra-
tion from this source  Ancfcr»on and Curry, 1976!.

In general. much <>f' the population increase <if I'.un>pean gr ey seals
can be attributed <o t}ie withdrawal of hurnarr settlement f'rom small
offshore islands which, once vacant, offer ideal l>rcc.ding sites for tire
seals. This has been coupled with a change in cultun . The c.rof'ters who
remain in mainland settlements near seal islands are n<>w much less
likely to hunt the seals as part of their livelihood, acr<1 b<>at. »wncrship  an
essential f<ir seal hunting! is <le»lining. In the Baltic there rre n<iw n<i
I<inger arrv pe<>pie who are sc>lelv, <ir even mainly, dependent or> seal
huntirig;r» a source of incotrrc  Horrncr, 1975!, Even anrorrgst Inuit <ir.
 ireenlancfic peoples, where seal skins are still an important article <if
trade, there is a general turning away f'r»rn a di»per»ed v;ay of'life, which
facilitated hun<irrg, t<> nrore centralized societies.

Recreational hunting, which in civilized socictic.s replaces the subsis-
>ence hunting of th< ir f<iretiear», used to attract c<ir>sideratile numbers of
sportsmen in Europe tc> shoot seals  though the effect. <>n scalstocks was
probably slight!, but many c»untries have now banne<l thc hunting of
seals, ex<.ept by boric> firh fi»I>err»en  e.g., Sweden!, or al>»<>lutely  e.g.,
Netherlands!, and irr nrany s<icieties the ethics of'spur t-huntirrg are ques-
tioned.

Ref<>re turning to the broader question otchanges of etliic» ari<l the
conscqucr>ces these may have f'<>r seals, I should like to consider»rlc ai c'r
where it »c< ms that marl s activities rrray have i>ter<crt<4, rather ttlarl di-
nrirrished, <.Ire food supphes available to»eal». 'I'his has occurred in the
S»uthern Ocean. The development. Of' t.trc ar>tarctic whaling industry,
from its incepti<>n in I9 �, throtrgh its expansi<>n in the l92 ls, to its pre-
»crit. decline or> account of the lack of' whales t<i hunr, has wr<iught great
charrges on the antarctic marine ecosystem. Laws �977! <alculated that
the biomass of'baleen whales in the Antarctic had been rcduc e<f frcim an
initial 43 nrilliorr t»>ines hcfcire the arrival of' the whaler» t<> a c urrent 7

million tonnes. The majc>riry of the food eaten bs these whales is krill,
Pi<ghat<<ra sr<prrb<r, so consurn prie>n hy whales of' krill has declinecl in the
sante pc>4»d front about l90 milli<>r> tc>rrr>es t» ah»ut 43 n>iffiorr uinr>es
pcr year. 'I his means that there is a greater fo»cf rcsour.ce available to
<ither consumer» <if' krill. Two species of seal, the crahe >ter and the ant-
arctic fur seal, are exclusively or predominantly kr ill eaters, and for both
of'them there is evidence t<i suggest that they have berrcfitc<l fr<>m the
enhanced fr><id availability.

1 he cern<.rrtuni layers on the roots of the eral>cater seal'» teeth that
are laid down in the immature years are usually broader;<nd m<ire ir-



Figure 9,3. Age nf'sexual maturity ot year classes <>f«at>ea<e< se>ls I><>n«t><tte~tlingstiausett Sea. From t ->ws,! 977.
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i Cglllaf tllall lflOSC laid duwn ill «Cllilt ye«I'S. USiilg tlliS Cflart<Ctet', L«WS
� <177! was able to sh<>w th«t the mean «ge ol puberty of'crabeater seals
taken to the west of' the Antarctic Peninsula was about 4 years in 1955,
but fell to about. 2.5 ye«rs in 1 970 after this area had been extettsively
whaled  Figut'e 9,3!. Because crabe«ter seals are not huntecl in signifi-
cant numbers this suggests that stocks have increasecl substantially over
recent decades.

Definite evidetice for»«< h 'in increase is available f' or the antarctic

f'ur seal, «s mentioned earlier  page 64 else's.!, aiid the i ate iit wlii<h thi» lias
taken place is greater than th;it. recorded for <>ther fur sc«!» � or in<iced,
f' or any other pinniped, The fttr seals at >outft  ieol fri't h;ive in< rca»e<f at
a rate of about 16.8 percent per year over the last tftir<3 ye;iis, wliil» «t
M«rion fsl«nd «n allied species, Ar<'le<'<'ph<d~ tropic<tits, li«s i<tet ease<1 ot ii!
1 !.:> lrercent per yetir, though protection ol the seals there has probably
beet> as «f'f<.< t iv< as «  'So«th Cleorgia.

It. is possible that other f<>rrns of selective harvesting besides whaling
have left more t'ood available:it lower trophi< level», 8ele< tive remov;il ot
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large cod by lishern>en, for example, may have resulted it> larg»r
biomass of s I>aller species, such as sar><l »»ls, 01> which th» I;irg» cc>cl
feed, Since grey seals also feed on sat>el e»!s, this may have cor> ril>uted to
the spectacular in<.reas» ot' grey seals ar»<md the North S»a  B»nner,
1978!. However, in this case the relationship is less clear tliari it> the
baleen whale-krill-crahe<iter seal  or Ant;ir< tic f'ur seal! exanipl», and we
can note it only as a possibili y. '1'h» f>shing ol pollock iri th» Bering Sea,
resulting iri increased bion>ass for the benefit of' poll»ck <:»r>sumers.
among them f'ur seals, has alreacly lr»»n mentioned.

Perhaps ultirnat<.:ly the niost irnporiarir <fcve!oprr>ei>t in recent v»ars
to affect seals is the re;ippraisal of attit.udes >»ward wildlife and  lie in-
creasing awareness that n<ltiiral resources  >lay h;iv» values other  hari
those assoc.iated only wit!i the coinnaercial procluc.ri rhe> can yield  Bor>-
ner, ! 978!. A growir>g bc><fy of influential opiriiori iii tlie western wo ic!
favr>rs the ethic of conservati<m;inc! opposes uncorirrolled  or even, in
sorn» <'.as»s, regulated! exp!<>i ation. The killing of' tire whir»-<'»ared pups
of harp seals on the ice has iri particular excired s rung f»»li»gs, not nec-
essarily rati<mal, and may have con rib >ted more than any oth«r single
fac' or tc> rh» present attitude s t<>ward anima! proiectiori. 'I'li» apparent
trust of th» helpless white-coai»<l pup, with i s rouiided forni an<i flat-
ter>»<1 f'r<:e framing large dark eyes fn>m which tears trickle, c > <>kei p»w-
»rfulfeelings <>f sympathy iu mar>! people, and tlie whit»-<»ar, al<>ng
wit li r he gi;mt panda, has bec»nie a symbol of concer'>r f»r v i!<f!if».

A willingness to consi<ler res<nirce allocation based ori irnprovecl
mullisp»ci»s niodels may do niu<.h t» ensure the survival of'.i»al sr»c ks.
Th»r» i» re,il concern today dial.  h» u!timate threat to ic'.als i» the i»di-
re< < iinpa<-r»f »xc»ssive human exploitati<>n of' their food supply, f'xisr-
irig conrr<>li arc not ader!uate to pr»teci ar>cl <»r>s»rv» all seals; never.i!i»-
less, n>ariy it> ffuentia! nations are iiow aware of the problems aiid are
willirlg to ailenipt I heir sol>,ltion, 1 hese,i litiicfei provide the ir> er> iotls
which may >i>ak» the continued survival »f' sc.al it<>< ks in the wild n><>re
assured now than it has been at any  iiri» iri ih» lait two hundrecl aiid
fifty years. As on» who feels honor ecl  o has<. b»»n bit en;ind spat upon
 ancf at tinles, even w»rie! by seals in bc>th heniispl><:><.i, 1 cf»v»ut!v hope
tin>t man can cor> rol fii» demands upon the er>vi>or»r>»r>t s<> rh;ir the
w»rkf can find a place f' or se i!s rhr<nigh the c<>ntinriing fir i<re,
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