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RESEARCH CURRENTLY BEING UNDERTAKEN BY THE REPUBLIC OF SOUTH AFRICA ON
"DEPENDENT AND RELATED SPECIES" WITHIN THE ANTARCTIC MARINE ECOSYSTEM

Abstract

Selected componente of the biological sciences programme
are described. The primary objective of the sudies
being undertaken is to improve our understanding of the
ecology of important predators (especially seals and
seabirds) and thelr prey (especially krill and squid) imn
the Antarctic, and cleosely related marine ecosystems.

RECHERCHES FNTREFEISES ACTUELLEMENT PAR LA REPUBLIQUE D'AFRIQUE DU SUD SUR
"LES ESPECES DEPENDANTES ET VOISINES"

Rézumé

Les compogantes sélectionndes du programme des sciences
blologiques sont décrites. Le principal objectif des
détudes entreprises est d'améliorer notre compréhension
da 1'écologie des pédateurs importants (surtout las
pheques et les olseaux marins) et de leurs proies

{en particulier le krill et le calmar) en Antarctique
et dans les écosystémes marins étroitement 1liés.

HCCIENOBAHHA, NPOBONKMMHE B HACTOAONEE BPEMS KKHO-ACPHKAHCKOH
PECOYEIHKOH IIC BOMNFPOCY “3ABHCHMHX H CBS3AHHEX BHIOB" B MOPCKOHR
IKOQCHCTEME AHTAPKTHKH

PeaswMe

OMHCcaHH BHIOSJeHHHEe KOMIOHEHTH GHOTOTHYSCKOH
nporpaMMs=. [JlaBHO# 3amadell nmpoBOIHMEX HCc—
CremoBAHHA SBIASTCH YCOEBEPIeHCTBOBAHHE 3HAHHM
06 DKOJOTHH OCHOBHHX XHIHHKOB (OCo6eHHO THJIE—
HEll M MOPOKHX ITHIL) B HX XepTBH (ocofBeHHO
KDUJIH ¥ KAaJIbMapOB) B AHTAPKTHKC ¥ TECHO CBHA-
3aHHHX C Hel MOPCKHX 3KOCHCTEeM.

INVESTIGACIONES QUE LA REPUBLICA DE SUDAFRICA ESTA LLEVANDO A CAEO ACTUALMENTE
RESPECTO A& "LAS ESPECIES DEPENDIENTES Y AFINES" DENTRO DLl ECOSISTEMA MARING
ANTARTICO

Extracto
Se describen componentes selecclonados del programa de

ciencias biolégicas. El cbjetiveo principal de los
estudios que se estdn efectuando es mejorar nuestra



comprensidn de la ecologia de los depredadores
importantes (especialmente las focas y las aves
marinas) y sus presas (especialmente el krill y los
cazlamares) en la BAntdrtida, ¥ en los ecosistemas
marinos estrechamente relacionades.
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Sowuth Africa carries oult 8 wide veriety of scientific research in
the Coavention ares and on the Subk-antarctic isiands. These all
fall wunder the susrices of South African Scientific Committee on

antarctic Research (SASCARY.

This rerort deals With selgcted componsnts of the kiolepdgical
scisnces Prodramme of the Sovth African Nationsl Antarctic
frodravmme. As swchy these components are of direct relevence to
imeroving our understandindg of the status of and scolodical
retrplLionshir between derendent/related porulations of Antarctic

marineg living resovrces and their prey,

(1) MARINE_MAMMALS

Introduction

Scienltists based at the Mammazl Resesrch Institute of the University
of Fretoria spend up to three months each wear in the Antarcticy
and from three to eighteen months at 2 time on Goush Island in
the South Atlzsntic Dgesn  and on the sub-Antsrctic Prince Edward
(incoreporzting Marion Island), Amsterdam and Kerdguelen islends in
the South Indian Ocean studuing the mammals in theme regions.
Belwegn visits thew carry out laboratory and statistical analuses
of materizl and dats collected. There is a [ow seecies diversity

of mammals adsepied to the Antarctic and Subantarctic environments:



- 52 =

but the few that do occur Frovide an ideal oerportunitys for

scientists to investidate their interaction with their environment.

Sezls

Research on various pspects of the mammai fsunz - mainly  sesls -
in the southern oceans and on the islamds south of southern Africas
bedgan in earnest during 1973, Since then sewverszl erodects have
been comrleted and a number gre still in Prodgress. Research
rriorities have bheen set in accordance with those of npational and
international srogrammesr Lheir obdectives conforming with those
of the Souvth African National Antarclic Frodgrsmme, the internatio-
nal Scientific Committee on Antarctic Research (SCAR) and the
internationzl BIOMASS (Biolodical Invesztigations nf Marine

Antarctic Sustems and Stocks) erodramme.

Research on  the four species of truly Antarctic sesls - the
Weddellr cratbeater, leorard and Koss seals — originalty cancentra~
ted on their spatiazl =znd temroral distribution in Lhe King Raasbon
VII sea off the Fimbul Ice Shelfy wpon which the Souwth African
Antarctic bzser SANAE is situated. The resuits indicaled thal the
rarest of the speciesr the KRoss seals was present in lardger
nwmbers in  that region than snywhere elze survesed wp to that
time. A lons~term prodect investigating various oasrects of Koss
sez!{ porulation ecology, rerroduction and feeding Wwas conseauently
initiated. This research:r conducted in the rack ice from the

surply and research shiprs S.A. Asulhas, is caerried out annuazllw
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during the SaAHaAE relief vovadges pach austral summer.

Research on different seal porulations around the sub-Antar-
ctic isiands Is carried out since these islands serve a3z ‘platfo-
rms’ wupon Wwhich seals breed and mouwlt esch sear, Studies on
several asepects of Lhe biolods of the sub-Anlarctic fur seal and
southern elephant sesl sre beindg investidated on temrerate Goush
Isiand in the Soulh Atlanlic Ocean snd on the sub-Antarclic Frince
Edward {incorporating HMarion Istand) snd Kersuelen istands in the

South Indian Ocean.

Since 1974, stuwdies at Goush Island have concentrated on the
behaviourr population ecolosy and reproductive phusiology  of tLthe
fiast expanding +Fur seazl porulation. This particular porulation:
which now reresents nearlwy 93 repr cent of the world stock of this
spegiesy, hes been estimated at 200 000 and is increasing st a
rate of ahout 1& per cent Per wesar. Distribution of these sesls
around the shore nf the istand during the breedind season - in
summer - arpears to be limited by the seal’s inabilite to rphusio~
logical ly regulate its body temererature during seellis of relsliveily
higsh a2mbient temperature experienced on Lthe islsnd betwesn
October and  Harch, Eehavioural adartations {(body postures and
lacal movement}) which ars of importance in overcoming this
problen have been identified. Social or<anization and seszzonal
changdes in the asge 3and sex cowrosilion of the porulation have

glso been described. In zadditions studies hiave been undertasken
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on population dunamic characteristics and reproductive Phusiologsy.

Investidalions of the fur seal rporpulation at Marion Izsland
started duering 1973 and soon indicated that two fur seal srecies
ware intermindling and possibla interbregedind on the istand., The
initial stwudw on the zbundance, distribution and anpuatl cacle of
fur seals was therefore followed by an inveslidation of the
ecolosical and denetic seraration of these srecies., Considering
that the Frince £dward islands are one of the only two loczlities
where bolh species breedr the results of this study were of
importance to the understanding of the mechanisms which make it

Fossible for related srecies to co-existh,

Research on the elerphant s=al rorulations at Goughr Marion and
Kerguelen isliands <(on the latter in co-~ordination with France)
forms 23 maJor comPonent of activities on the sub-Antarctic
islands. These investigations began durins 1972 and indicate =
decrease of S5 to 11 rer cent rer year in the rorulations at
Marion ¢4 500) and Kerduelen (118 000} jslands. This trend
arrarently results from competition for food with fishind fleets:
glthoudh social factorsy resuiting from differentisl chandes in
bull and cow numbers, may also be of importance — the latter

aspecls is being investidated.

The activities of elerhant and fur sezls when ashore at Marion

Istand to breed or mowlt have an imrFortant effect on the nutrient
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and enersw cucles of the rlant and invertebratie communities of the
adiacent coastal erizsins. This effect is mainly through trame!ling
and enrichment by manurins. gn attemrt has tbeen made to auantifw

these influences.

The {ong-term monitoring of these sea! roruUlations throudh an
intensive taddind prodramme is rFroviding informstion on local and
large—-scale (inter-island) distribution and movement of seals, the
agde of sexual maturitu, longevity and mortal ity patterns. Enviro-
nneental variables of iwmpPortance in the habitat preferences of

these species form an imPportant component of the investiaation.

Hild Cats
Most of the exotic mammalian speciees introduced onto sub-aAntarctic
islands through human activities have had a3 deleterious effect on

the islzands: parficularlyg on their birds.

An rovestisation into the influence af the cat rorulation on
Marion Island was initiated douring 1974, This indicated that
arrox imately 400 000 petrels were beind killed annualls by the
feral or wild cat porulations which was estimated at spPrroximately
2 000. The high rate of annual increase (17-22 per cent rer
vesr) of this cat eforuiation coutd eventually have resulted in
the burrowing petrel fauna of the island being exterminated, so
measures were taken to control the cats. A Riolodicel control

factor was introduced durind 1277 which was successful in reducing
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the number of cats to about 400 in 1983,

Hice

House mice were introduced to Marion Island through sesling activi-
ties. Genetic studies sugsdest that the present-day mouse rorulation
is of Scendinavian origin., Studies of +the feeding rpatterns of
thesa mice indicate that they feed mainly on invertebrates. They
zre widely distribwted sround the perirhery of +the istands
szeasonzl in their breeding activities, and well adapted to
survive under the prevailing environmentzl conditions. Informa-
tion on the epopulation ecolody and its interaction with the fauns

and florz of Marion Island is now being znalozed,

(=) SEABIRDS

Introduction

Research on seabirds within the Souwth African Nstional Antarctic
Frogramme is carried oul by the Percy FitzFatrick Institute of
Africen Ornitholagy, University of Care Town. The scupe of the
work is primarily ecolodicaly simed at  an improved understanding
of how seabirds contribute to the structure and functioning of

gcogystems.

South Africa’s Frince Edward islands and the seas arpund the
country’s continental mainlsnd surport some of the most sbundant

relagic sealbird porpulations found &nuwhere in the world. The
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eguntry s well risced and eauipped to take & major share in the
international regronsibiiity for seeing that these birds continue
to thrives which derends on the state of the ecaosvystems of which
the Lirds are an intedral rart., Msn neads to expinit the resources
uf these ecosystems but showuild 4o so onty within certein kounds,
Eccipgical studies of peledic seabirds can helr determing these

Bounds,

A sembird may be defined 26 one that ebtainz its food from the
828, Hroadis #reskinds sesbirds maw be errended etolodiceiiy as
inshures offshore ar Felagic serecies, Amond the inshpore birds are
Lhe cormorsnts and dulis, which seidom move out oF sight of fand
and normaliy Tpost ashore alt night, The z#inets are hkypical
rerrpsentatives of the predominant|y fish~gpating offahore sesbirds
which tend nct t3 ranse bevond tha continental adde. Feladic
seabhirds can 1ive for many months far from f3nds obtaining their
food frum the oren sk3. The alhatrosses; characteristic inhabi~
tants of the SBouthesErn Uceany Leiong to this communits, Mere than
Moi¥ the swabirds found in South African wegters beiond to the
rtaizdic grourr most of whose member: only Fo0 ashore to breed on

remate cvceanic isipnds,

The seabirds of the worid comeprise gsome 250 species: of which
sbaut &5 are found in  Soputh African waters., However; oniy 13
species breed within Sowvth Africsn  territorz:s, exciudind the

sub-Antarctic aceanic isiands of Marian and Frince Ldwardr snd
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none oFf these belongs to the pelagic communite. In contrast, 24
species breed at the Frince Edward islandss the majoritw bheing

relasdic,

South African research

South African research on peladic seabirds in the Southern Ocean
is carried out mainly in four areas! the Frince Edward islandsi
Gouzgh islsndi the Bensuveiz Current redion} and that rart of the
Southern Ocean bounded by |atitudes 30-70 5 and ionditucles 10 H

to 40 E.

Research is pPrimarily ecologicaly aimed at an improved
understanding of how seabirds contribhute to the structure and
functioning of ecosvstems., The continuwed Ppossibiility for exeploi-
tstion by man of renswable naturzl resouvrces: such  as fishy
derends not onlw on the rate 2t which thes asre exrloited but on
Lthe mzintenance of the ecosdstem. Thus, much of the direction of
South African seszbird resesrch is &imed 2t vunderstanding the
ec¢olodgical roles of seabirds 85 tor-arder predators: either of
reladic shosfing Fishy soch 35 pilchards snd anchover in walers
around the southern African subcontinent, or of krill a2nd sauid

in the Spouthern Oceen.

Eirds of the Prince Edward islands
Fenduins, eretrels) aitbalrossesr sbtuzsy dulls and terns are amond

the wide variety of seahirds encountered when vonading sowuthward
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from Care Town. Most of these birds - =zlso the sheathbills and
cormorants - breed on islands in the Sub-antarctic ocean. Arart
from occasional stravs from Jower latitudes and 2 few true land
birds: the avian communities of the isiands sre exclusivels
maring. The species are either ncean—feeders or are dependent: as

scavendgers and predators: on other seabirds.

Some of the largest bird colonies in the world zre to be
found on sub-~Antarctic islands. Fenduins wususily occury the
coastiz! slopesr cormorants and smalier alhbatrosses the cliffs,
[arder albatrosses +tha higherr flatter «grounds and petreis
honewcomb the iniand surface with their nest~burrocws. Marion
Island harbours about cne million breeding Macaroni eenduins: and
gbout 500 000 breeding King penguinsy accounting for some 19 @nd
30 per cent: reseactivelyr of the world rporulzations of these

SPECIieS.

What accounts for this great zhundance of birdlife? BRirds
need a stabler solid surface on which to |law and incubate their
egds and rear their wpung. MNowhere is the erorortion of sea to
land #reater than in the southern hemisrhere between latitudeg 40
and 40 dedrees S. This vast pcesnic area is very produchive -
especially Iin the repsion of the Antarctic Folar Front where cold
surface waler from Antizrctics meets snd sinks below the warner
waters of the sub-Antarctic = providing food for millions of

sealhirds., Most of the sub-Antarciic islan«ds are situzted in this
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region.

Reference to the birds sishted on the Frince Edward islands
w3s made bw Cartain Cook in 1774, who mentioned sieeindg ’pansuins
znd sheadgs, the former so nomerous that the rocks seemed coverad
with them as with 2 crust”. Harriss & shir’s endinper znd sealer
made the first detziled observations of the birds on the isiands
in 1832. Additional information was collected by members of the
Cha!lenger exredition in 1873, No further nrnitholesice! records
were made vntil the Sputh Africac annexation of the islands in

1947-48.

The Marion Island ecosustem

In a description of the vesetation on Marien Islznd given more
than 200 sears agor it was steted thst the rplants s=re probably
especially luxuriant because of & surfeit of the dun= of numerous
zeabirds. About 10 wears z290; a8 lond-term research Feraodect was
initisted by  SASCAR, zimed at determining the roles aof birds in
ecolodical rrocesses affecting the structure and functioning of
the terresirial ecosustem b Merion Island, more rarticulariy to
determine the amounts of essentizl noutrients transferred by hirds
from the marine ecosvstem tor and withins the terrestriz! ecosys-—

tem.

Carcassesr ferthers, esdsdgs and suano are the main evian

products introduced into the island’s escosustem. 0OFf the 26 birds
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sPecies which breed on Marion Isdiandr research wasz restricted

during the 1970’s *to the refatively conspicuousr Ilarde and
surface~nesting sreciegs. These comprise asbout 1,5 &million birds
of 14 species. The balznce of the known breeding avifauna:r

consisting of 10 srecies of small retrels which nest underground

a2nd are mainily active nocturnallyr are now being studied.

The resuvits to date show that birds significantiy affect
virtuyzlly all parts of the islsnd’s ecosustem. The nutrientis
introduceds recycted and distribueted arrear to be crucial for the
maintensnce of meny vitel Processes. The amount of nitroden
along introduced =znnualis by  avian c3rcassesr manure: edds and
feasthers is about 36 kdgs/hs or aproximalely 12 per cent of the
total content of nitroden in the elant matter (above and below
ground}) of the island’s low-zltitude vedetation. The islandts

soils are inherently deficiept in nitrogen.

Avian prodocls deeosited annually on Marion island are of the
order of 32 000 tones of fresh duanor 500 tonnes of feathers:» 330
tonnes bpf dezd birds and 200 tonnes of eddgs. The edds alone
contazin enoudh enerdy to drive a small motor car 2ight times
around the worid, or sufficient energy to sustzin an active human
baing for 300 usars. These c2lculations take na account of the

input of hundreds of thousands of burrpw-nesting petrels.

Seashirds have 2 eprofound influence on the istand?’s vegetation:
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gfuzno and other fertilizindg rrocducts promoting luxuriant drowth
of plants, 3s recorded eariier., On  the other handr the steadws
tramp of penguin kills vedetztion =londg regular rowtes:r leadins to
soil erosion. In places the birds even ergde bare rock., After
raipny which falls alwost dails:r the sea asbuttingd on the mzdor
colonies of breeding pendwins is stained with slush and ernding
soil. Yeil this erosion is part of a cucle returning material fo
the sear enriching inshore waters and promoting the rroduction of

food for animals which feed close to the coast.

Birds indicate chandes in rporPulation of frey

The Convention for the Conservation of Antarctic Marine Living
Resources (CCAMLR), of which South Africa it one of Lhe contracling
nations: defines these resources a5 afl species of living ordanisms
found south of the Antarctic Folar Front. It thus recognizes the
interderendence of atl comronents of the Antarttic marine ecosy-

stems not only Lhe exploitablie ones.

The Antarctic ecosvystem differs from other marine ecosuwstems
in the dominant role occuried bs krill in the food web. The fterm
"krill" here is used to describe reladgicy shosling crustaceans
ganerzilyr not merels the euvrhausiid Eurhausia superhg. These
wmall shrimp~like creatures comPrise 3 large part of the zooriank-
ton biomasss and are the mazin food item contribwting either

directlws or indirectlu, to the dizts of many seabirds, esrecially

certzin Ppenspin species. Significant chandges in porulations of
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kritl, whieh may be caused by man’s exploitation of them: are
likely to affect the porulations of mwanw animalts: including
seabirds, further ur the food chain in the Sowthern Ocezn. Current-
Ivs the overall| consumption of kril!l by sezbirds rrobably apeproxi-

mztes that of sither seals aor whales.

Since the Frince Edward islands harbour a2 substantial eroror-
tion of these sezhirdss South Africa chose +to studys selected
species in this area with a2 view to using them for monitoring ans
future chandes which might occur in kritl PpPorulations., This
research incorroraftes threes components: first, determination of
the diets of the Jifferent sreciesr including seszonal and annual
variationsi secondliyr determinztion of their &nerdy reauvitements:
which vars from serecies to spPecies 2ccordindg to their |ife
stytess ands thirdldy monitoring of their numbers and breedind
success, Simifar, but less intensiver studies are alto heing
carried out by South African scientists at Gough Islznd. This
work Wikl Frovide +the informetien nepded to understand the
ralationship beltween the porulstion dynamics of these selected
seciess chiefly renguinsy and of their reprev, mainly Ekrill =nd

saugid.

Studies of birds at sea
Hhero do  the millions of birds which breed at the Prince Edward
islands obtain their prey? Hhere do they feed: snd on what: when

not breeding? How important arg the seas arounid South Africa for
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peladic sesbirds: inciudins rpopulations which breed at the Frince
Edward islands? Io these sezbirds consume significant dvantities
of resources expfoited by man? Cazn the distribution of bhirds st
se3 be wsed to predict rpeculiar oceanodrarhic conditions: Frerhaes
associated with concentrations of the birds? princiral prey tures,
for ex;mple krill and fish, which are 2igo sxploited by man? HWhat
effects do man’s exploitation of marine resources have on Feladic
seabirds? These and a host of other «auestions can only be answersd

fully throush studwing birds st sea,

One rperticular proJect of the internationzal BIOHASS eprodramme
accordingly 2ims to imFrove current estimastes of the amount of
krill consumed at sea by +the avian community of the Sowthern
Orean. Bouth African scientists B8re taking &n Bctive part in
this programme, providing information on the densities of birds
ganid of their feood reavirements. For this research South African
scientists have avagilable to them two modernr desp—-szses research
shirsy S.A. AzZulhas and Africansrs suerorted by a number of smeller

vesselsy fixed-wing aircraft and helicorters,

This form of ornithological resesarch is rarl of 23 fairlsy
recent develorment in international science. It refliects modern
conservation standards which require that the state of the
ecosystems as a wholes not merely the effects of exrloiting

resourcesr should be taken into account by manadement authorities.



To avercome Hhese erabismsrs SASCAR estabtished a FPrew
Identification f9ervice at the Fori Elizakbeth Mussum in 1983 ta
ciater for €he newds of those Southeern Ocebn biciodists studping

tor pradatorsy psearigily seyls and seabirds,

The iaitia! tesk of the Service is to sssemble comPreheansive
cofiections of suitable reference matariai, particuiarliy Lhe jess
digestibie part of Fighes, sqiiids and crusteeeans: which form Lhe
butk of the prey of tor predators in the Southern Dcean, Fresh
materizl is colipcied where rpossibler and suerfgmented With
materiz! extractted from srecimens held in caillections in Sowth
Africa or abroad. These reference coltectionns will consist
primariiy pf Fish ear stones or otoliths: sauid mandibies or

beaks and crusiacean exoskeielons.

ftal iths; caicareous strustures found in the inney sar of
nearly ali Fish with bopny skpletons {Leiponst fishes) vary sufFfic—
ientiy to ke jdertifipi:le 4o zrpcizs in most irislancess aveh when

groded zlightia be stiomach aiid.

Sauvid besks, sa-called becsugese thes resemble the beak of a2
Parrot; ere rogrosed of chitin and  are extremsiy  resistant to
digestion., The identification of savids from their hesks is &
comparalively new field: timited somewhat by the inpate difFFicui~
tiers of sauvid taxopomy and man’s inabiiity to carture ysefpl

nugt:zrse of peiavic sauids -~ those thzl {ive in the orsn sez -



(3} SEAFOOD OF SEALS AND SEARIRDS

Introductiaon

Research aimed a8t & comprehensive understznding of Scuthern Ocesn
food wabs and the interaction between epredators and prey iz an
intesrz!l and imPortant part of the South Africaen biolosical
research sround Marion and Frince FEdward islands and in the

Seuthern Ocean.

Rerort on work

As part of the ecolosical study of seals znd seabirds in relstion
to their environment: work is focused on their diets. Some of the
Lird species ara potential indicators of the availahility of
their ma.jor prev: particulariy squid and krillt, and it is therefore

imrertant to study their feeding hahkits,

Information on the diets of Lthese predators is derived almost
entirely from the asnalusis of stoem3ch contents celfected from
live 8imals with the =id of stomach pumrs: or from carcssses. fs
maringe efredestors digest their prew rapidly  and efficiently;
intact items are rareld found in their stomachs and the identifi-~
cation of most prew  items must be hased on the less digestible
fradments. The seecialized nature of such identifications is
general ly oulside +Lthe exrerience of those concerned with mors
tradionzl taxonoms of prew drours, and  their normal reference

material s often ill-suited to the Frurrose.
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esrecially the larger forms. However, identification to genus is
rossible ands with some focal knowleidge, often also identification

to srecies.

The most imeprtant crustaceans are evrhausiids: amphirords and
coreroids. Their identification is uswally based on traditional
features such as the structure of the arrendases: mouth parts and

Cararace.

With these resesrch tools: the Prev Identification Service
aims to identify al] prey items to the lowest rossible classifiable
level and eventually to eprovide estimstes of the original bodu
size and mass of esch item consumedr using arPprorriate length to

mass relationships derived from reference srecimens.

Althoush the Service at the FPort Elizsbeth Museum is intended
rrimarily for the wse of Soulh African resezsrchers in the Nastional
Antzrclic Prodramme: serlications for identifications from other
biclogists both in South Africa and abroad sre welcomer since such

identifications provide useful comprarative inTormation.








