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that an attack of flu would protect a patient from the 
strain of flu virus responsible, but leave him susceptible to 
attack by a very closely related virus, had to be 
determined, as did the function of the system in t issue 
transplantation rejection . 

A skin graft transferred from any indiv idual to another 
Is promptly rejected . Only tissue transplantation between 
identical twins results in a permanent "take" of the graft 
tissue. 

Thus there must exist inherited difference between 
ind ividuals, expressed in t issue cells and capable of 
recognition as "not self" by the immune system of the 
new host. 

In the 1950s, an eminent Australian scientist, Sir 
F rank McFarlane Burnet, then Director of the Walter and 
Eliza Hall Institute of the Royal Melbourne Hospital, 
Victoria, presented the concept of clonal selection . 

The theory, which was termed the clonal selection. 
theory of antibody formation. is the basis of modern 
immunology. It predicted that the body contained a 
preformed, large library of lymphocyte specifities capable 
of recognizing "attack" by a particular antigen (fore ign 
organism) . In essence, the theory stated that the immune 
response system is man's means of identifying and 
resisting any foreign organism (bacteria. virus) that 
"attacked" the body. The main agents of the system are 
white blood cells called lymphocytes, each lymphocyte 
having a different receptor pattern on the surface. When a 
foreign organism enters the body it has no effect On the 
majority of lymphocytes but only on those which carry 
on their surface a receptor for that of the "attacking" 
antigen . These selected lymphocytes, which are already 
manufacturing, at a low rate, an antibody that 
corresponds to the infecting organism. immediately begin 
to multiply rapidly as a result of the antigenic stimulus. 
The name for a series of cells reproduced from a single 
ancestral cell is clone and thus the name clonal selection . 

Since it takes several days to form antibodies in 
sufficient quantity to destroy the foreign organism the 
infection is well-es tablished by the time the antibodies 
come into action. But once the antibodies have formed in 
sufficient numbers they will "attack" and destroy the 
foreign organism. This is known as active immunity. A 
second infection from the same antigen can be 
counteracted at once, before it establishes a hold . 
However, not all infectious diseases give lasting immunity, 
but most epidemic diseases do so. 

Oceanography 
Oceanography is the study of currents, tides, the 

movement of oceanic water masses, and the identification 
of their chemical and biological properties. 

The history of the study of the sea first began in any 
detail in the late fifteenth and the sixteenth centuries 
when many great voyages of discovery were undertaken 
by European navigators, culminating in the circumnaviga­
tion of the earth by Ferdinand Magellan in 1519-22. 

Initially these early navigators set out to explore the 
surface of the earth in order to discover new lands for 
trade. In the course of exploration they discovered not 
only new land masses but new oceans. F rom their 
discoveries rough charts of the world were compiled 
showing the distribution of land and water . The 
discoveries made by Cook and other eighteenth century 
navigators added more and detailed scientific information 
about the oceans to the charts. 

. In 1853 the first international oceanographic con ­
ference was held in Brussels where it was agreed to make 
uniform the methods of making nautical and meteoro­
logical observations. During this period many important 
aspects of oceanography were being investigated by 
scientists. including the chemistry of sea water, deep 
soundings and the presence of marine life in the depths of 
the ocean. 

It was not until 1872, however. that the first great 
oceanographic expedition was undertaken. In December 
of that year the "Challenger" set out from England. 
returning in May, 1876, after traversing the Atlantic, 
Pacific and Southern oceans and collecting the first 
comprehensive data about the ocean. 

Since the "Challenger" expedition there have been 
many subsequent expeditions concentrating on a variety 
of aspects of marine science; some of them were of major 
import ance. 

At the beginning of this century extensive marine 
biological expeditions were carried out in the world's 
oceans, notably by the Dutch, the Germans and the 
Russians . Then came a period in which there was 
increasing concentration on physical and chemical 
oceanography . In the early 1920s the German research 
vessel "Meteor" worked in the north and south Atlantic. 
In the next 15 years there were a number of global 
oceanograph ic exped it ions by the Swed ish research vessel 
" Alba t ro ss" , the Danish vessel "Dana" and the Dutch 
vessel "Snell ius " . 

F rom the early 1930s to the beginning of World War II 
the United Kingdom research vessel "Discovery" 
undertook a systematic study of the oceanography of the 
Antarctic seas . 

A her the war oceanography came of age as a science 
with the development of sophisticated instrumentation . 
The United Kingdom, Germany , U.S.S .R., U.S.A .• and 
Japan engaged in intensive investigations involving 
accurate measurements of ocean currents, water pro­
perties, biological features and the geology and geophysics 
of the sea bed, the latter leading to the theory of 
continental drift . 

In Australia, C.S.J.R.O.'s Division of Fisheries and 
Oceanography became committed to this type of 
oceanography in the early 19505, culminating in its 
extensive participation in the Indian Ocean Expedition, 
(1959-1965) a co-operative investigation of the Indian 
Ocean involving the ships of thirteen nations. This 
expedition set a new pattern in oceanographic investiga­
tion with the concentration of resources in terms of many 
ships and scientists on a single area. 

Most Australian oceanography is now carried out by 
the Division of Fisheries and Oceanography. 

The chemistry section of the Division is concerned 
with two distinct areas of interest, the coastal shelf waters 
and the deep sea ocean waters . In the study of coastal 
waters , projects include regular monitoring of the 
characteristics and the var iabilitv of the sea. Special 
attention has been given to the effects of the Snowy 
Mountain Hydro-Electric Scheme which diverted rivers 
formerly flowing east to the coast, over to the western 
side of the Great Dividing Range. 

Chemical work bevond the coastal fringe, which is 
dependent on the use of Navy ships and chartered vessels, 
COncerns the identification of water masses and the 
determination of their structure ; their analysis can point 
to large-scale water movements in the deep ocean 
involvinq very long time periods; for instance, North 
Atlant ic water has been detected in deep waters to the 
south of the Great Australian Bight. 

A drift card programme is currently in operation to 
study surface currents and their seasonal variations. The 
programme utilizes red plastic cards, about five inches 
long and shaped like a fish to attract attention when they 
are washed ashore or caugh t in fishermen's nets; a " p lease 
return " message is stamped on the cards which are 
released each week offshore from Port Hacking. N.S.W., 
and Rottnest Island. W.A .• and each fortnight from 
Laurietown and Eden. N.S .W. 

Charts of the salinitv and temperature conditions of 
the Tasman and Coral Seas are being prepared each month 
from data collected by twenty merchant ships, which 
carry thermographs; these continually measure the 
temperature of sea water. taken from about ten feet 
below the surface, and brought in to cool the engines. 
Samples of the water are collected at regular intervals for 
later analysis . Th is information is an aid in predicting 
movements of the surface waters of the Tasman and Coral 
Seas, fish distribution and weather phenomena. 

In a study of the effect of the East Australian Current 
on sea level at the coast. sea level is measured by tide 
gauges at many points along the coast. For the 
measurement of the current, the variation of passage time 
of merchant ships is used to calculate its speed and 
direction . 


