
MARION AND PRINCE EDWARD ISLANDS 
(An addre s delivered by Prof. E. M. van Z inderen Bakker to the outh Afr ican Antarctic Associa tion 

on the occasion of the Annual Dinner he ld on 18th March, 1972) 

I am very pleased indeed, Mr. President, to have been 
in vi ted to speak on this special occasion. In accepting the 
il1\ itation l shou ld . hov.ever, have warned you that I do 
not belong to the true Antarctic branch of people. I am 
a member of the .. sub-Antarctic ga ng··. the people who 
are interested in tho e small i land which arc scornfully 
called the banana islands by your people who live 
underground or should I say "under-ice" in deep free7e. 
I hope to explain to yo u that this matter of jealousy has 
no cicntific foundation and that our problems and the 
cicntific mysteries of the Antarctic are so clo ely related 

that they cannot be eparated. 

t 

From the scienti fic and especia lly the biologica l point 
of view the geographical positi on of the Republic of 
South Africa is very favourable. It is very grati fying 
that during the last 20 years the full opportunity of this 
po ilion has been gra ped and that South Africa is 
one of the active members of S.C.A.R. 

The scientific problems which face us in the south are 
of an imposing nature and hold the answers to such 
questions as the origin of ou r land masses and the 
pre ent-day patterns of ocean currents in the Southern 
ll emi pherc, the earth' climate. the migration and 
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evolution of biota ; in sho rt, to many bas ic physical and 
bio logical quests of science. This is the reason why so 
many na tio ns encourage their scientists to search for 
the secre ts which arc hidden under enormous sheets of 
icc and a t the bo ttom o f immense ocea ns in the south . 

Ou r tiny isla nds are very essent ia l for the solutio n of 
some of the c problems. T hey o rigi na ted mo re tha n a 
quarter of a mill io n years ago o n the edge of the mid­
oceanic ridge which marks in a ll the oceans the slow and 
continuo us process of the separation of the continents 
of the world. Two South Africans have achieved fame 
by the ir tudies of palaeontological evidence fo r the 
remo te geologica l link which existed between the white 
sixth continent and Africa. Dr. Edna Plumstead. fro m 
the Bernard Price Institute for Palaeonto logical Rc earch 
in Jo hannesburg stud ied the fossi l G lossopteris fl o ra of 
Antarctica and recen tly Mr. James Kitching of the same 
Institute first discovered Lystrosaurus murrayi. During 
the 1970-7 1 season he a lso played a n im portant part in 
the exci ting d iscovery o f severa l specimens o f T!Jrinaxodon 
and Procolophon. T he first two of these rept iles are 
highly specialized and mam mal- like. These fossils fo rm 
the fi rs t definite evidence for a former substan tia l la nd 
connect io n between A n tarctica a nd Africa as these land 
a nima ls arc well known fro m the lower Triassic beds o f 
So uth Africa. 

A the contine nt of G o ndwa naland drifted apart. 
small volcan ic mo unds a nd islands such as Ma rio n and 
Pri nce Edwa rd o rigina ted along the rift. The proce s o f 
the build ing up of a n ocea nic island could recently be 
tud icd in grea t deta il by an in ternatio nal expeditio n o f 

SCA R countries which investiga ted the series o f eruption 
o n the south Polar i land Deception in 1967, 1969 and 
1970. The volcanic and tectonic activities which fo rm 
part of the histo ry o f these islands a rc an extremely 
interes ting fie ld o f tudy fo r the geologist. He is a lso 
inte res ted in the influence of the surro unding ocea n o n 
the islands and in the g laciatio ns which a ffected them. 
The high ca level of the warmer interglacia ls left 
fos il beaches beh ind which a re situated well above the 
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present strandline, wh ile glacie rs ma rked the la ndforms 
by shaping " roches mo nto nnees", polishing st riated 
platforms and pushi ng up mo raine . 

Thro ugh these geological processes new la nd surfaces 
were a nd a re still being created which fo rm the biomes 
for the fauna a nd fl ora which g radua lly evolve and become 
ada pted to the more or lcs severe cl ima te. The invasio n 
of such islands by plants and a nima ls is a process of 
fund amental importance for bi o logy. Our studies have 
taught us that contrary to most o ther parts o f the wo rld . 
the wind and to a certain extent the ocean currents play 
a major pa rt in the establishment of the new biota. 
A number of Invertebrate a nd many lower plan ts which 
disseminate their spores in the a tmosphere. such as 
mosses, liverworts. lichen and fe rn • can be bro ught to 
the islands by wind. Others arrive there attached to the 
feat hers or feet of some o f the millio ns of bi rds which 
make these islands the ir ho me. The extremely in terest ing 
fact i tha t the so urce o f these b io ta lies practicall y 
a lways to the west of the island as the brave west wind 
with its gales and gusts is the primary source o fpropagu les. 
It appears that Mario n and Prince Edward Islands a re 
fa irly young fro m a bio logica l point o f view. Practically 
no endemic species have ye t developed o n them, as o n 
the Kerguelen Isla nds. 

Our scientific expeditio n ha studied many aspects o f 
these pro blems and we have recent ly moved to a new 
phase of o ur resea rch . We would now like to know mo re 
about the li fe o f the plan t and a nimal co mmuniti es o n o ur 
island • how they form an integrated whole. how they 
depend o n the physic:t l and chemical environment a nd 
on each other. This modern wide ecologica l approach is o f 
basic value fo r the under tanding of the processes in 
na ture and therefore of o ur own vita l enviro nment. We 
ca n conduct these studie on the i la nd o utside the 
destructive influence of man and these isla nd a re therefore 
o ur ideal open ai r labora tories. It is for these reasons and 
no less for the int rinsic value of the c na tura l paradises 
that we should preserve the wealth and beau ty of them. 
The scientific world is most th ankful to the So uth African 



G overnment that it acts as a very conscio us and pro ud 
warden of this heritage of na ture. In thi s co nnecti on 
I want to clear my repu tatio n o f an imputa ti o n in your 
Antarctic Bulletin of March 197 1, Mr. President , where 
it said in a report fro m Ma rio n Island that I introduced 
trout to the isla nd. I have never do ne so a nd I will never 
do anything which ca n upset or destroy the delicate 
bala nce of these miraculo us a nd rare ecosystems. I have 
been fighting with as much tact as becomes a loyal citizen 
o f o ur " bana na isla nds" the willows a nd the pines which 
have been introduced to their sho res as well as the small 
greenho use, the fowl, the sheep a nd a ll those things 
which may become a da nger to the vulnerable equilibrium 
of the biota o f these islands. I th ink that we have been 
doing very well o n o ur islands if I compa re their virgin 
state with the entire destructio n whi ch took place on 
other isla nds thro ugh the in t roductio n of goats, rabbits, 
swine a nd reindeer. 

As I said beforehand , o ur research is at present of an 
experimental na ture. We do not only want to kno w what 
is living o n the isla nds but how these pla nts a nd a nimals 
live there. T his means sophisticated chemical ana lysis of 
rocks, soils and pla nts, determinatio n o f the cycle of such 
elements as nitrogen, tolerance o f c lima tic influences, 
prima ry productio n of food material and the cycle of 
food in the co mplicated webs o fi nterdependa nt o rga nisms. 
Four young scientists equipped with the best instrumen­
ta tion have sta rted th is new approach. A sma ll. new a nd 
modern la bo ratory wi ll ma ke it possible to cont inue this 
and ot her research in years to come. 

At the sa me t ime there a rc many other p ro blems which 
ask o ur aLten tio n and I wo uld like to to uch shortly upo n 
o ne of them. Geographicall y o ur isla nds Ma rio n a nd 
Prince Edwa rd lie ha lfway between Antarctica a nd Africa 
surro un ded by a system of cold ocean currents. The 
cl ima tic regime which is responsible fo r the ecological 
setting of th ese isla nds has changed greatly in the cou rse 
of t ime. The history of Anta rctica has proba bly p layed 
a major part in these changes especia lly since about 
4 mill ion years ago when Antarctica changed from a 
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temperate-subtropical continent in to a glacia l desert. 
It is a burn ing scientific questio n to know when a nd how 
these changes took place a nd how they can be correlated 
with the never-endmg cli matic evolutio n of o ur entire 
glo be. T he study of these p roblems is like htt ing the 
pieces of a g igan tic j igsaw puzzle together. This is a 
difficult and tedious game when a number o f important 
pieces are missing. But every new piece that can be put 
into place assists us in making the picture more clear. 

The main pro blems we a re concerned with are the age 
of the ice ages a t the two po les a nd in other regio ns of t l1e 
world, their causes and the infl uences they had o n the 
energy that d rives the circu latio n pattern o f the a tmosphere 
a nd subsequently of the oceans. It is now widely appre­
ciated that atmospheric p rocesses in a ll parts of the world 
a re interconnected. An impo rta nt source of evidence fo r 
the So uthern Hemi sphere is supplied by glaciologists 
who study the Antarctic ice sheet. 

A deep core ho le which has been driven thro ugh the 
Anta rc tic lee Sheet a t Byrd Stat io n revealed extremely 
in teresting information. T he age o f this 2 164 m core is 
estimated fro m measured accumulatio n ra tes a nd is nea rly 
100 000 yea rs. This enormo us ice mass which gradually 
moves to lower levels is separa ted fro m the underlying 
rock surface by a water layer. The core has provided a n 
unusual o pportuni ty fo r sta ble-isoto pe study especia lly 
of the 0 18j016 and D/ H ratios. The va lues which have 
been obtained show that in the course o f t ime the 
temperalUre has varied considera bly. The curve thus 
constructed reveals the extremely interesting fact that 
during a lo ng period from 75 000 to II 000 years ago 
the temperature in Anta rctica was lower tha n today. 
This cold glacial period reached its maximum abo ut 
J 7 000 yea rs ago when the temperature decrease ca n be 
es timated to have been 7- 8°C. This data is o f very great 
importa nce as research in ma ny different fie lds has 
established that the well-k nown last glaciat ion of the 

orthern Hemisphere had the sa me dura tion as the 
cold period of Antarctica. T his evidence stro ng ly supports 
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sterk winde sal vergemaklik. Daar is ook vir die eerste 
keer (sover ons weet) vei ligheidsligte in die ballonkamer 
geinsta lleer. 

Die bolug afdeling het 'n baie sterk aanval van 
"gremlins' ' o ndervind. Hul gewild$te fro nt was middernag 
opstygings. 'n Heel paar bal lo nne het skaars die vereiste 
hoogte bereik. en die nuwe o uto matiese ontvanger het 
soveel probleme gelewer dat o ns d ie o ue van d ie RSA 
afgehaal het slegs ' n paar uur voordat die skip sou 
vertrek. 

Die hoogtepunt was natuurlik toe ' n C l 30 van die 
S.A. Lugmag hyskraanonderdele per valskerm op die 
Eiland neergelaat het. Alma) hier het die reelings wat 
getref is met belangstelling gevolg. T ydens die vlug het 
o ns vir Les van radio bediener tot lugverkeersleier 
bevorder. Die weer, wat o ns grootste ko mmer was, het 
saa mgespeel. Die valskerms met die ho uers het alma) 
baie na aan die teiken geval en twee dosyn fotograwe 
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the idea that during the ice ages the entire glo be sustained 
lower temperatures. The rea l problem now is that the 
Antarctic l ee Sheet is much older than the sequence o f 
five glaciat io ns we know from the Northern Hemisphere. 
The icc cover on Antarctica started to grow about 
4 000 000 year ago while the total age of the northern 
glaciat ions is estimated to be o nly 700 000 years. We 
must in this connectio n, however, realise that the growt h 
o f a glacier no t o nly depends o n a lowering in temperature 
but a lso on the avai labi li ty of wa ter vapour fo r the 
accumulat ion of the ice sheet. 

T he age of the Antarctic glacia tion and its conse­
quences is studied in detail by oceanographers who 
investigate the microfoss ils such as diato ms, fo rarns, a nd 
rad io larians which are fo und in deep cores ta ken fro m 
the ocean bottom. The age of these cores is assessed with 
isotope analysis such as K /Ar determinations o r with the 
palaeomagnetic studies of the cores. 

The very interesting point now is that the results of 
o ur work on Ma ri o n Island and also in the who le o f 
Africa is underli ned by these new findin gs. Several years 
ago Dr. Coctzee in o ur Palynological Research Unit at 
Bloemfontein made a study of changes of the former 
vegetat ion o n the tropical mo untains of Africa. She 
fo und a stro ng corre la tio n between the temperature 
varia tio ns of the Northern Hemisphere and tropical 
Africa. During the last glacia tio n o f the Northern 
Hemisphere the average temperature in Africa was 
est ima ted to have been about 5°C lower than a t present. 
Our study of the for mer vegeta tion o n Mario n Isla nd 
a few years ago led to similar conclusions fo r the last 
17 000 years. The geologist of o ur expediti o n to Marion 
Island, Professor Verwoerd , described fro m geological 
evidence a glacia tion which must have covered most of 
the isla nd ro ughly between I 00 000 and 15 000 years ago. 

I stro ngly feel tha t from this a nd more evidence from 
o ther parts of the world we can now conclude that the 
last ice age left its marks over the entire globe a t the same 
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was hoogs tevrede. 'n Paar dae la ter was die hyskraan 
weer herstel en o ns kon met die aftaaiery voortgaan. Die 
veranderlikheid van G o ugh weer is bewys toe o ns minder 
as ' n halfuur na die vlug QB J was. 

Op die 2 1ste het o ns die vertrekkende RSA met 
gemengde gevoelens dopgehou. Bly om weer die basis 
vi r ons self te he, maar jammer om afskeid te neem van 
die twee vertrekkende spa nlede en ·n D.O.W. span met 
wie ons baie goed saamgewerk het. 

No u word daar elke dag hard gewerk o m d ie Gough 
Ho tel weer tot o p 5-ster sta ndaard te bring. 

Groete. 
J. R. va n der Merwc 

(Die Nuusbrie~re is goedgunsrelik deur Die 
Departemenf van Vervoer aan die Bullet in 
I'Oorsien.) 

time. This conclusion is o f much importance fo r o ur 
understanding of the changes which took place in the 
oceans. This last glacia tio n which lasted fro m about 
70 000 to 10 000 years ago is known by d ifferent names. 
In Europe it is ca lled the Wiirmian o r Weichsel. in 
America the W isconsi n, in Asia the Yaldai and in Africa 
we proposed the name Kenya Glaciation as the impo rta nt 
evidence was fi rst discovered there with o ur pollen 
analys is. 

Research in this field will eventually give us very 
valuable in format ion o n d iiTerent fie lds o f study such a 
geology. soil science, climatology, oceanography, geo­
botany, zoogeography and a lso o n the life and origin 
o f man. I am very ha ppy that we can di scuss the physical 
problems of these questions this year at an internatio nal 
conference which I am organizing for SCAR in Ca nberra. 
These conferences are organised by the "Gro up o f 
Specialists on the Quaternary of the Antarctic". The 
valuable data we possess from Marion and Prince 
Edward will be o f much usc for o ur discussio n because 
o f the geographic posit io n of these "banana isla nds" 
between the greatest ice box o f the world and the tropical 
continent o f Africa. 

Mcneer, die President, ek het probeer om u 'n kort 
skets te gee van die wetenskapli ke be tekenis van o ns 
Suidpooleilande. Ek het nie die tyd gehad om diep op 
die betrokke punte in te gaan nie, maar het probeer o m 
te skets dat baie belangri ke basiese o ndersoek gedoen is 
en kan gedoen word oor die talle vraagstukke wat aan 
wetenskaplike probleme van wereld omvang raak. Hierdie 
soort van navorsing ka n o ns a ileen doen o mdat o ns d ie 
medewer king het van d ie Regering en in die besonder 
va n die Depa rtement va n Yervoer, van die W.N. . R. 
en d ie Wetenskapli ke Komitee vir Antarktiese Navorsing, 
d ie U niversitcite en o ns wetenskaplikes en ook die 
mo rele steun van die Suid-Afrikaanse Antarktiese 
Yereniging. Dit maak dit vir o ns moontlik om o ns plek 
vol te staan tussen die hoogontwikkelde Iande wat in 
goeie samewerki ng met o ns streef na die edel doel o m 



die wondere van ons natuur te leer verstaan. Die weten­
skap het ' n voortdurende kontak oor die landsgrense 
nodig sowel deur geskrifte as deur persoonlike ont­
moeting. Ek wil die outoriteite dankie se vir die ruim 
geleentheid wat ons in hierdie opsigte in ons antarktiese 
navorsing gebied word. 

Monsieur Le President c'est Ia cooperation avec nos 
colh~gues dans les autres pays de SCA R qui est de tres 
grande importance pour nous. Je pense a nos a mis et 

confreres de I'Angleterre, des Etats-U nis et de tous les 
autres pays, mais surtout aux savants fran~ai s avec 
lesquels nous avons une relation tres cordiale. II me 
donne une grande satisfaction d 'expri mer ici mes 
remerciements profonds pour le transport de notre 
equipe scientifique a l' lle de Mari on, lie qui est nomme, 
comme beaucoup des lies dans !'ocean du sud d'apres 
son explorateur fran~ais. 

Baie dankie Meneer die Presiden t. 

NUWE BOEKE- NEW BOOKS 

Dr. C. v. d. M. Brink , President van die 
WNNR, oorhandig 'n eksemplaar van 
die boek Ma rion and Prince Edward 
Islands aan mnr. B. J. Schoeman, 
lvlinister van Vervoer. Die boek beval 'n 
verslag oor die Suid-Aji-ikaanse bio/ogiese 
en geologiese ekspedisie na die rwee 
eilande gedurende 1965 en 1966. Die 
Departemenl van Vervoer sorg vir die 
finansiering en die logistiek van die land se 
wetenskap/ike ekspedisies na Antarktika 
en die Suidpoolgebiede. Die WNNR is 
Suid-Aji-ika se lidorganisasie in die 
Internasionale Wetenskap/ike Komitee 
vir Antarktiese Navorsing (Scientific 
Commillee for Antarctic Research -
SCA R ). As sulks tree die WNN R op as 
adviseur oar die An/ark I iese navorsings­
program waarvan die betrokke ekspedisie 
dee/ was. Dr. F. J. Hewill , Adjunk­
presidenr van die WNNR, is ook voorsirter 
van die S.A. Wetenskaplike Komitee vir 
Antarktiese Navorsing wat verantwoorde­
lik is vir die wetenskaplike bep/anning van 
Suid-Aji-ika se Antarktiese navorsing. 

MARION EN PRINCE EDWARD EILANDE 

' n Prag-uitgawe oor die biologic en die geologie va n d ie Suid­
Afrikaanse ei la nde, Mario n en Prince Edward het pas verskyn . 
Hierd ie twee eilande is van die min plekke op 'aarde wat nog nie 
deur die mens bederf is nie. 

l n 1965/ 1966 het die Su id-Afrikaanse Wetenskap like Komitee 
vir Antarktiese avo rsing (WKAN) 'n ekspedisie daarheen gestuur 
onder Ieiding van prof. E. M. van Zinderen Bakker, die bekende 
paleoekoloog va n die Universiteit van d ie Oranje-Vrystaat. Hierdie 
eerste eksped isie het hoofsaak li k die geologie en die biologic van 
die interessante sub-antarktiese eilande bestudeer. 'n Omvattende 
monografie oor die werk is pas gepubliseer. 

Ryklik gelllustreerd 

Die ryklik ge'illustreerde werk is gered igeer deur E. M. van Zinderen 
Bakker, J. M. Winterbottom en R. A. Dyer. 'n Groep van 40 
wetenskapli kes uit versk illende Iande het gehelp met die verwerking 
van die waarnemings wat deur die ses eksped isielede gemaak is. 
Eksemplare van die boek is on langs oorhandig aan die Minister 
van Vervoer, mnr. B. J. Schoeman, en a nder hooggeplaastes van 
die Departement wa t verantwoordelik is vir die finansiering en 
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logistiek van Suid-Afrika se wetenskap li ke eksped isies na Antarktika 
en die Suidpoolgebied. 

Die eerste en belangrikste oogmerk van die ekspedisie was om 
die fi siese en bio logiese aard va n die eilande tc bepaal, skryf 
prof. Van Zinderen Bakker in sy inleid ing tot die monografie. 
Hoewel sekere gegewens reeds ingesamel is deur vroeere weten­
skaplike besoekers aan die ei la nde, was d ie twee eilande, vera! 
Prince Edward, tot 1965 toe nog feitlik onbekend aan die weten­
skaplike wereld. 

Hierdie taak is afgehandel deur d ie eksped isielede en die groot 
aanta l kollegas uit ander lid Iande van die Antarktiese Verdrag wat 
met die verwerking gehelp het. So is 'n belangrike leemte in die 
kennis van die sub-antarkt iese gebied aangevul. 

Hopelik, se prof. Va n Zinderen Bakker verder, sa l d ie resultate 
van die Suid-Afrikaanse eksped isie verdere navorsing op hierdie 

.cilande stimu leer en dal k lei tot die vestiging van 'n moderne 
navorsingstasie op Marion sodat wetenskaplikes van verskillende 
Iande ' n bydrae kan maak tot d ie kennis oor hierdie twee ongeskonde 
ei lande. Soortgelyke stasies bestaan reeds op ander eilande in die 
Antarktiese gebied onder beskerming van d ie Britse, Austra liese en 
Nieu-Seelandse regerings. 

Scientiae Desember 197 I. 
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