
nowhere else, although of course physiologically 
similar to those present in other living creatures, such 
as other mammals. 

During the ascent of Man, his mind - mental 
activities and potential, emerged slowly but surely, 
with greater clarity and intensity and came to play a 
more important role in individual lives. Eventually it 
broke through to become a sort of driving force, a 
basis for further evolution, cultural besides genetic 
and physiological. It was to a considerable extent this 
breakthrough brought about by a combination of 
factors -automatic mechanism of natural selection, by 
an effort for survival and better nutrition, together 
with an underlying supernatural force , that Man owes 
his dominant position. 

What we are looking at is mainly the physical 
skeleton of speech and expression and along with it 
may flow, so to speak, a mysterious paraphysical ele­
ment which is only partly understood. Mist shrouds 
the corridors of the very distant past , while the human 
brain was slowly developing. Before it could be an 
apparatus for action, it had to be one of preparation. 
For that, quite specific areas are involved; for example 
intact frontal lobes. But more deeply, it depends on 
the long preparation during human childhood. 

The study of man's brain and its faculties, 
including speech is a tantalizing subject. Such a study 
leads us into a fascinating field, so vast and difficult, 
that no one can fully explore. And here my glance 
goes backwards to merely two million years. I refer to 
the remains of an early man, brought to light during 
excavations by the famous Or. L. Leakey and his 
team, from the lowest level of that fantastic fossil 
mine, Olduvai Gorge in Tanganyika, now known as 
Tanzania. 

The remains of this unusual man are 
approximately 1.8 million years old and he was named 
Homo habilis (handyman) . His face is still rather 
primitive, but the back teeth are narrower and the 
brain shows significant change: at 680 ml, it is half 
again larger than that of Homo africanus, who was 
another early .man, although still only half as large as 
the average brain to-day. The brain and skull of Homo 
habilis is more developed and much more similar to 
that of modern man. Dr. Ralph Holloway of Columbia 
University and other brain experts see for the first 
time in the cast of the H. habilis brain, the so-called 
Bulge of Broca, which anatomically is essential to 
speech. Thus in the experts' view, this primitive man 
already had the neurological mechanism for at least 
rudimentary speech. Increased brain power could 
have meant not only the beginnings of speech but also 
the all important advantage of stone tools. Its jaw, 
though not identical shows several human 
characteristics. 

Readers may be interested to know more about 
Broca's area. This region is situated towards the front 
of the left hemisphere of the brain and it co-ordinates 
the muscles of the mouth, throat and tongue as we 
speak. .Another area situated more posteriorly, in the 
temporo-parietal region of the left hemisphere, known 
as Wernicke's area is responsible for the structure of 
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our knowledge. Wernicke's area receives information 
from the ears and the eyes and is located fairly close to 
an important area of the cerebral cortex which 
integrates and compares the incoming information 
from all the senses. There is a consensus of opinion 
that it is likely that sentences that issue from our lips 
have been organized according to grammatical form 
by the neural mechanisms in Wernicke's area, but the 
actual muscular movements necessary to produce 
the sounds are controlled by Broca's area. The left 
hemisphere is rather larger than the right and there is 
a detectable lump over the region that houses Broca's 
area. One other interesting aspect is that in some left­
handed people, the corresponding areas are located 
in the right hemisphere of the brain. Some have tried 
to trace the origins of language by looking for the 
imprint of Broca's area in ancient crania. However, 
the quest proved to be not so simple. 

Or. Jeffrey Laitman of the Mount Sinai School of 
Medicine believes that the degree to which the base of 
the skull is flexed or bent, is indicative of whether the 
larynx can move up and down. And since the bases of 
the early Homo skulls are only slightly flexed, Or. 
Laitman believes that the full range of sounds was not 
possible. He suggests that full command of articulate 
speech did not likely develop until perhaps 300,000 to 
400,000 years ago. This tallies with the opinion of Prof. 
J. Aitchison of Glasgow University. He had expressed 
the view that two million years ago, Australopithecus 
(also African) robustus and boisei were living an 
exceedingly primitive life, without articulate speech 
and only very poor tools . In my view, Humans, known 
as Homo sapiens, arose around 40,000 years ago, 
possibly earlier and a fairly refined distinctive form of 
language was on their lips. 

What conclusions can we draw about the 
emergence of language in our hominid ancestors? As 
yet one can only conjecture, however, it is reasonable 
to assume that the process was a very gradual one. It 
is possible that a rudimentary form of verbal 
communicatlon arose as long ago as a million and a 
half years ago. The study of human speech presents 
many problems of peculiar difficulty and certain 
aspects are subject to conjecture. It is not easy to form 
foolproof functional and taxonomic judgements on 
early man and the above mentioned scientists deserve 
a lot of credit for their observations. We cannot claim 
to understand completely the extraordinary intricate 
stages in the development of speech. To reach the 
present advanced state may have taken man one 
million years. The potential for normal boys and girls 
to increase their vocabulary is much greater than we 
can measure in IQ or aptitude tests. There is a strong 
tendency for growing children and even adolescents 
to try the words and expressions used by parents. 

As a dental surgeon I have had the opportunity to 
notice what a vital organ the tongue is. It plays an 
important part (besides other functions) in keeping 
certain parts of our teeth clean, in swallowing, and in 
the origin of the spoken word. In order to produce 
speech one has to be able to stop one's tongue at 
many different positions in one's mouth. Or. R. Fouts 
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Neurological Aspects 
of Diving 

T he nervous system is exposed to many unfamiliar 
sensations in underwater diving, both from the 
external environment as well as from the body's 
internal environment. 

The underwater environment of a diver is very 
different from normal : the individual is surrounded by 
a low-gravity water environment, and the sense of 
touch is often dulled by a wet-suit and gloves. Sounds 
are strange and give little indication of direction or 
distance. The vestibular apparatus has to deal with 
continually changing body positions in three 
dimensions, and little sensation of gravity. Visual input 
is often distorted, reduced or even absent in low 
visibility diving. 

In addition to these sensations that can largely be 
anticipated , unexpected sensations can also arise if 
the function of the nervous system (e.g. the vestibular 
apparatus) is upset by changes in the surrounding 
pressure or temperature. 

The internal environment of the body is altered in 
diving because of the effects of breathing gases under 
pressure . Oxygen, nitrogen and the other gases in air 
are dissolved in the blood and tissues in larger 
amounts at increasing depths. The extra nitrogen may 
disturb normal brain activity. This effect should be 
anticipated on any deep dive. An effect of nitrogen 
that is not however usually anticipated is that of 
decompression sickness, when too rapid a return of 
the diver to the surface causes the extra nitrogen in 
solution to form bubbles within the tissues of the 
body. 

Vertigo 

Vertigo is a relatively common symptom in 
diving. The vestibular apparatus in the inner ears 
work in tandem and the sensation of vertigo may 
result if the input to the brain from one vestibular 
apparatus does not match up with that from the 
opposite side. Vertigo is a sensation of motion of the 
environment in relation to the body (or vice-versa) 
and may be experienced as spinning, falling 
backwards or forwards, or rocking. It must be differ­
entiated from the vaguer sensation of dizziness, which 
is less specific. Vertigo is a hazard in a diver as it may 
not only affect his overall performance and cause him 
to lose his orientation, but it may also be accompanied 
by nausea and vomiting. 

The commonest cause of vertigo in a diver was 
described by Lundgren4 and called alternobaric 
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uertigo. It is due to asymmetrical middle ear pressure 
equilibration during descent or ascent - a frequent 
problem, particularly among beginners, who have 
trouble clearing their ears. 

Previous disease of the vestibular apparatus 
which is no longer symptomatic may also cause 
vertigo during diving. The nervous system can 
compensate for previous damage to the vestibular 
apparatus by visual and sensory information. When 
this compensatory information is not available as 
when diving, vertigo may result. People with a 
previous history of vertigo must be screened carefully 
before they dive. 

Apart from these causes, some individuals have 
one vestibular apparatus inherently more sensitive 
than the other to changes of temperature and position 
and these people are prone to develop vertigo when 
they dive. Vertigo may also be a symptom of nitrogen 
narcosis or decompression sickness. 

Nitrogen Narcosis 

Under pressure, nitrogen takes on the properties 
of an anaesthetic gas. The narcosis it causes is due to 
its increased fat solubility at high pressures which 
causes impairment of transmission of impulses at 
brain synapses. The increased pressure of nitrogen at 
a depth of 300 feet is sufficient to render a man 
unconscious. At lower pressures nitrogen causes 
"narcosis", which is a state that is similar in many ways 
to alcohol intoxication. 

Symptoms start at about 100 feet with a feeling of 
light-headedness and euphoria. This is combined with 
a slowing of higher mental functions and a disturbance 
of short -term memory . The symptoms get 
increasingly severe as depth increases. Recovery is 
rapid on returning to the surface but there may be 
some loss of memory for events during the period of 
narcosis. Alcohol, hangover or stress may make 
narcosis worse l . 

Decompression Sickness 

The nervous system is involved in up to 35% of 
severe cases of decompression sickness, and these 
are the most serious, as a permanent deficit such as 
paraplegia may resultS 2. Symptoms may develop 
immediately on decompression or may be delayed for 
up to 15 hours after a dive. Obvious symptoms of 
nervous system involvement may be preceeded and 
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overshadowed by symptoms such as limb or muscle 
pains; a combination of shortness of breath, chest 
pain and cough calleci the chokes; or just a general 
sensation of fatigue and feeling unwell. It is important 
that neurological involvement, which often develops 
slowly and insidiously, is not ruled out until a careful 
history and examination are performed, as it is often 
overlooked. Almost any neurological symptom can be 
produced ranging from headache and blurring of 
vision to convulsions and coma, so it is important that 
any unusual complaints following a deep dive are 
taken seriously. 

The most common site of damage is the spinal 
cord which is involved in 80% of cases with 
neurological symptoms3 . This usually presents with 
sensory symptoms such as pins and needles in the feet 
coupled with a slight weakness and unsteadiness of 
the legs. This may slowly or rapidly lead to complete 
paralysis of the legs and loss of control of bladder and 
bowels. 

The treatment of decompression sickness is 
recompression in a decompression chamber as soon 
as possible. The longer the delay in starting treatment, 
the more likely is the patient to suffer permanent 
disability. 
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High Pressure Nervous Syndrome 

Very deep diving (with oxygen-helium to avoid 
nitrogen narcosis) to depths greater than 500 feet can 
produce a syndrome consisting of tremors of the arms 
and legs, myoclonic jerks, fatigue and even 
convulsions. The cause of the High Pressure Nervous 
Syndrome is unkown but it is thought to be a direct 
effect of high pressure on the nerve cell membranes. 
Much research is being done on this syndrome as it 
causes problems for very deep diving and sets limits to 
depths which divers can attain and at which they can 
work efficiently. 
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Speech and language as a means of communication are marvellous qualities. Speech is used between man and 
man or on occasions, it is used in, what can be termed as, a collectivised speech. Speech is part and parcel of 
everyday life and we tend to take it forgranted. However, we can safely assume that in primitive man, speech and 
vocabulary was limited and rather crude. In the long history of man's development, his progress, though siow, 
has been remarkable; from a crude ape to an intelligent being in a million years or less, from hunter to 
agriculturist, from stone to metal user, to citizen in about twenty thousand years or so. That the primitive man 
who appeared some half-a-million years ago should have had within him the potentialities of civilization with all 
its achievements in various fields and cultures is an amazing thing. 

T here are various characteristics which differentiate 
man from animal. These include the power of thought 
- thinking that solves problems and difficulties and 
involves concepts, plans, ideas, reflection and a 
strong will to survive. We find only the simplest 
beginnings of any such faculties in animals, but man, 
from the start, plans and devises to improve his lot and 
his life. One very significant difference between man 
and animal is speech and the use of language. Many 
animals make signs to each other, uttering cries of 
warning and the like, but they do not use names for 
things and actions: they do not converse. There is the 
use of countless sophisticated tools and machinery 
devised for a purpose. Furthermore man lives in a 
community. 

Over a period of perhaps half a million years or 
so, there has been an immense development in the 
brain of man as compared with the brain of animals. 
The difference is not merely quantitative, it is 
qualitative. There are new specialized structures, not 
merely more brain cells. The cortex, which exercises 
the central regulation of all actions, consists of a dense 
network of about 10,000 million nerve cells and their 
interconnecting branches. No new neurons (nerve 
cells) are ever added to those with which each human 
being is born. It is mainly in the new connections 
and patterns that accumulated knowledge resides. 
The larger (in comparison with other creatures) 
efficient brain offers increased possibilities of reacting 
positively in various ways, a greater capacity for 
developing talents and improving skills and 
knowledge. Thinking is the basis of speech and the 
human being is able to speak because he possesses 
not only the vocal mechanisms but the cortical 
accompaniment. If this is missing or injured, speech is 
impossible. As far as I know, no exact statistics are 
available, but I am informed that the percentage of 
those in Malta with serious speech defects is not high, 
and probably less than 0.4% (less than 1 per 250). 

With the development of man, gradual organic 
changes passed into a new phase of operation - one 
which is shrouded in mystery, but as striking an 

innovation as the beginning of life itself. It is difficult to 
define how this came about, but probably the result of 
a number of factors acting together. Development ~o 
longer proceeded just by the transference of the 
physical genetic material - the hereditary genes and 
related matter, but also by the handing on and the 
development of ideas. Acquired skills and knowledge 
was passed on; at first it was transmitted in speech, 
then in writing, next in printed books and in our age -
via the new means of communication. Speech and 
words were being reinforced by experience and by 
necessity. There must have gradually emerged in the 
stream of life a new element: the verbal inheritance of 
acquired experience and ideas. 

To some extent, speech is a reaction to a 
particular environment as is skin colour or body 
shape; muscles tend to develop stronger in certain 
trades where more use is made of them. Speech 
probably developed further when communities came 
into existence, as speech was, as it still is, the medium 
through which human co-operation could be brought 
about. It also co-ordinates and correlates the diverse 
activities of men for the attainment of common ends. 
One may say that language is not always synonymous 
with race, it may start that way, but the more 
movement there is the less it will stay so. 

The nerve is one of the most marvellous of 
creations in Life. Embodiment of sensitivity and 
directiveness, it will convey messages both of feeling 
from the outside world and of command to action in 
response. It is indeed remarkable how a nerve 
network evolves into a nerve system, with as its hub a 
ganglion that is best thought of, although not wholly 
accurately, comparable to an automatic telephone 
exchange. 

It is impossible to claim full understanding of the 
extraordinary, intricate process of how Man acquired 
the unique faculty of expression and speech. Man 
represents the highest form of organisation of matter 
and energy that has ever appeared on Earth. 
Recognition of this kinship with the rest of the 
Universe is necessary for understanding him, but his 
unique essential nature is defined by qualities found 
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