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the school program has been invaluable, providing biolo-
gist time and greatly reduced faresto Low Isles.

Theother half of the GBRM PA requisite, for protec-
tion and wise use of thereef, isthe areaof most concern and
contention between reef tourist operators and conservation
minded groups. Thisis certainly a valid point when you
consider the vast increase in tourist reef use over the last
decade. Thenumber of day trippersto thereef hasincreased
35foldwhilethe number of operatorsisup by afactor of 10.
Thisislargely due to the advent of high speed catamarans
offering fast and comfortable transport to the outlying reef
areason alarge scale.

It could al so beargued that the speed of devel opment
has overtaken the speed of acquisition of the knowledge
needed to ensure the protection of the very reef they visit.
Certainly now there are strict requirements operators must
adhereto right from theinitial proposal and accompanying
environmental impact statement (EIS) to continued moni-
toring of thereef areaof operation. Theseare at themoment
being formalised and structured to monitor theeffectstourist
operation has on the reef and to develop methods to keep
these effects well below an acceptable level.

Reef Biosearch has over the last 4 years been carry-
ing out research and monitoring programs. The site of a
pontoon installation at Agincourt 4 is being examined for
changes in fish and coral communities and water quality.
This research is arequirement of the operators permit and
informationfromitwill resultinincreasingly better manage-
ment guidelines for tourist reef use.

The symbiosis between tourism and reef education
hasledtolarge scale empl oyment of marinebiol ogistsinthe
field. Increased public awareness of the reef and itsimpor-
tance leads not just to the employment of marine biologists
as educators but also to corporate funding for relevant
research. Money in research is always in hot demand and
short supply. Theresearch carried out by on site biologists
can be very productive in data intensity and sampling
frequency due to the greatly reduced boat costs and easy
accessibility.

The biologists of Reef Biosearch have expertisein a
variety of fields including coral taxonomy, marine mam-
mals, biochemistry and statistics. Rostering of work times
is flexible enough to allow for irregular research program-
ming while still maintaining full-time work status. The
resultisavariety of research programsrunby Reef Biosearch
and aso in collaboration with other research institutions.
Daily interaction in reef waters gives invaluable recorded
observations, through all seasons, to investigate otherwise
unforeseen or unconnected biol ogical eventsof importance.

In general at Reef Biosearch we are in the unique
position to combine education and research in a tourist
framework. Thisshould beincreasingly carried out by other
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operations both on the GBR and areas such astherainforest
and mangroves.

The most important aspects are:

1 The conversion from tourist to ambassadors for reef
protection via education and involvement.

2 Theoverall expansion of research fundsand projects.

The employment of concerned biologists can only
increasethe concern and careatourist operation hasfor their
immediate environment.

Andrew Dunstan BSc is manager of Reef Biosearch.
His address is Reef Biosearch, Marina Mirage, Wharf
Sreet, (PO Box 171) Port Douglas, Queensland 4871,
Australia.

DIVING AND THE LAW
A SHORT HISTORY OF THE REGULATION OF
SCIENTIFIC DIVING IN AUSTRALIA

E.A.Drew

Introduction

Thefirstscientificdivingin Australiawascarried out
under the direction of (Sir) Maurice Yonge at Low Isles
during the 1928-29 Great Barrier Reef Expedition. They
used the diving helmet shown in Figure 1, a piece of
equipment initially developed by a Parisfire chief to allow
access to smoke-filled buildings and subsequently used by
Professor Milne Edwards to study marine biology down to
7.5m (25ft) in Sicily in 1856. Similar equipment was used
inthe Caribbeanin the 1920s by William Beebeto depths of
18 m (60 ft) and was still being used by Jack Kitching to
study kelp in Scotland in 1940.

Although the aqualung was brought to Australiain
1952, early scientific diving work by CSIRO in 1957 to
study the pearl beds of northern Australia used Greek
sponge divers with hard-hat diving equipment. Indeed,
scientific diving in conjunction with both the pearl and
abalone industries in Australia still uses the same equip-
ment asthe commercial operatorsinthoseindustries, namely
hookah (surface supplied air from a petrol driven compres-
sor) diving. Initially, use of the agualung was restricted to
recreational spearfishermen, but scuba-based scientific div-
ing in Australia began in the late 1950s and blossomed
during the 60s.
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Figure 1. Thediving helmet and hand pump used on the 1928-29 Great Barrier Reef Expedition.
Photographs and map from C. M. Yonge (1932) “A year on the Great Barrier Reef”.
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Early regulations

Commercial diving was first regulated in Australia
by Australian Standard CZ18 - 1972 (Work in Compressed
Air) whichappliedto caissonworkersaswell asdivers. The
underwater component was incorporated into a separate
document, AS 2299 (Underwater Air Breathing Opera
tions), in 1979 and this applied only to professional and/or
commercia underwater operations. Scubadiving waslim-
ited in that document to 20 m. There were scientific divers
on the committee which devel oped that Standard, but it was
decided not to include such activitiesin its scope. So, the
scientific diving representatives were dropped from the
committee. An amendment was subsequently added to AS
2299 (1979) alowing short divesto 30 m on scuba specifi-
cally for research diving operations, presumably to allow the
commercia diversto do work for scientists!

Start of the present problem

Standards Australia’ s Committee SF17 began work
onredrafting AS 2299 in 1984. A document was issued to
the commercial diving industry for public comment in late
1986. This coincided with a number of important factors.
There was a marked down-turn in work for commercial
divers, the federal government proposed that all states
should begin to develop uniform Occupational Health and
Safety (OH&S) legislation, environmental consultancy
companies who used diving began to emerge, and the
police rescue divers wanted clear regulations to protect
them against unreasonable operational demands. The re-
sult was that the public comment response from the state
regulatory authorities in particular called for other forms
of occupational diving, and especially rescue and scien-
tific diving, to be included in the scope of AS 2299 in
order to provide a basis for regulation under future OH& S
legidlation. Presumably with an eye to obtaining more
work for commercial divers, particularly in the area of
consultancies but also within the research organisations,
the Professional Divers Association of Australasia (PDAA),
a trade union exerting rigid closed-shop control over the
commercial diving industry, wholeheartedly supported this.

So, without actually consulting the scientific diving
community, their activitiesweresummarily included simply
by rewriting the Scope section of the new draft Standard. In
early 1987, whilst the scientific divers were themselves
beginning to exerciseadegreeof self-regulationthroughthe
AustralianMarine SciencesAssociation (AMSA), welearnt
unofficially of this major change. We immediately con-
tacted the 30 organisations we knew did scientific diving to
determine the number of divers involved, their degree of
activity and their thoughts about a number of potentially
threatening features of the draft Standard. We were ableto
get two representatives on Committee SF17. Onewasfrom
the Australian Marine Sciences Association and the other
fromthearchaeologists association, theAustralian I nstitute
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for Maritime Archaeology (AIMA). Standards Australia
also suggested at that timethat we should develop aprelimi-
nary draft for a standard which would be acceptable to
scientific divers.

Strategies

At this point we formed a National Working Group
on Scientific Diving to coordinate the views of AMSA,
AIMA, the universities, state government research organi-
sations and the consultants. AMSA also carried out amore
detailed survey of scientific diving activitiesover the previ-
ous 11 years (1977 to 1987) and the results from the
responses from 203 divers are set out in Figure 2. Particu-
larly interesting was the overwhelming emphasis on boat
diving, thelack of surface support personnel, the number of
usualy fairly shallow dives amounting to an average of 36
dives per year, the large proportion of divers doing at least
somedecompression diving, asignificant amount of hookah
diving (8%) and the small number of accidents(see Tablel).

Armed with annual updates of such statistics (Table
2), an Australian Scientific and Archaeological Divers Reg-
ister, currently listing details of 984 individuals in 120
ingtitutionsthroughout Australia (Figure 3), and aquarterly
newsletter called Scientific Diving News we have been
making some progress, some new friends, and some waves.
In January 1991, we also formed the Australian Scientific
Divers Association to provide a unified voice for the pur-
poses set out in Figure 4. Our data indicate that more than
40,000 scientific divesare carried out each year in Australia
with, on average, only one diving-related accident such asa
bend.

Current situation

Despite this concerted activity and excellent safety
records, wewereunableto prevent theinclusion of scientific
diving within the scope of the AS 2299 (1990) - Occupa
tional Diving. This means that, when this document is
applied to us, as it now is by law in Queensland, scubais
limited to 20 m, lifelinesand standby-diversare mandatory,
no decompression diving is allowed on scuba, on-site rec-
ompression facilities must be available for all dives below
20 m and some shallower, and training must be according to
a separate Standard, AS 2815, which has no provision for
recognition of recreational training and certification. The
Queensland situation was dlightly eased late in 1990 by a
general exemption allowing scientific diversto use scubato
30 m, dispense with lifelines, have the standby diver in the
water (asthe buddy), and combinetherolesof dive supervi-
sor and diver’s attendant on the surface. This exemption

appliesto.

“Employerswho employ adiver in underwater div-
ing operationssolely for thegathering of environmental data



SPUMS Journa Vol 23 No 2 June 1993 117

Divers TYPE of DIVE
Total dives [] boat dives
shore dives
Total hours W night dives
hours - BOAT NIGHT
no watch ., watched watched . watched
[ diver free diver free 3 diver bouyed diver tethered
DEPTH ®7, 0% [] boat dives
of | shore dives
DIVE %07 8% Bl night dives

X
%!

SRR

v

9

v
-

192)
—
3
& 40 7
S

N/

20 5
3
R
o7
0-10
STATE
30— __
@
S 20
2
©
52 10
A zToQ<<DE T
QH>aPIZ Llstate 0-10 1(.5020%80 54,
Z federal metres
& university
EMPLOYER [ consultant

Figure2. Summary of results from the AMSA Scientific Diving Survey, 1977-87.
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TABLE 1

SCIENTIFIC DIVING ACCIDENTSFROM THE
AMSA SURVEY, 1977-87.

Type Number Nature Subsegent diving
Heart attack 1 fatal not applicable
Bend 3 serious temporarily stopped
Embolism 2 serious permanently stopped
Ear 1 serious permanently stopped
4 minor temporarily stopped

Sinus 2 minor temporarily stopped
Tooth 1 minor temporarily stopped
Eye 1 minor temporarily stopped
Hypoxia 1 minor temporarily stopped
Salt water

aspiration 1 minor temporarily stopped
Blackout 1 minor not stopped
Shock 1 minor temporarily stopped
Brokenrib 1 minor temporarily stopped
Burn 1 minor temporarily stopped
Sting 1 minor temporarily stopped

TABLE 2

ANNUAL UPDATESFOR AUSTRALIAN
SCIENTIFIC DIVING.

Y ear 1988 1990 1991
Respondents
Activedivers 20 105 104
% femae 23.3 21 23.5
Total dives 4,489 5,071 5,322
Total hours 4,579.6 4,416.4 5,073.2
Mean duration (minutes) 61 52 57
% from boat 85.4 89.4
% at night 13 19
Accidents
bend 1 1 0
other 5
Dived active diver 49.9 48.3 51.2
Dives respondent 46.3

From the 1991 survey figures the 967 scientific
divers on the Australian Scientific and Archaeological
Divers register would have carried out

44,772 dives
and spent
42,533 hour s underwater in 1990.
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Figure 3. Distribution of Australian scientific divers by
location and type of employer. Note the large concentra-
tion in Queensland, near the Great Barrier Reef, and
particularly in Townsville with its three major marine-
oriented research organisations.

or specimensfor aresearch, environmental management or
science education organisation or institution.”

Also, the AS 2815 certification for Commercia
ScubaDiverswas availableto usunder agrandfather clause
for afew monthsin 1990. A 3 week, $Aust3,000 course,
only available so far at one locality in Australia, is now
required to be ableto use scubato 20 m, and about 7 weeks,
costing at least A$7,000, to go to 50 m using the mandatory
SSBA equipment. However, despite the recent exemptions,
a surface recompression chamber is still required for dives
below 20 m, whether on scubaor SSBA, asarediver-surface
communications for al dives! Queensland now has two
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Started in January 1991

derived directly from the Australian Scientific
and Archaeological Divers Register

to provide an independent national forum
for scientific divers

to maintain a strong mandate for negotiations
about the regulation of scientific diving
in Australia

to maintain a national register to
demonstrate:

how many scientific divers there are
who employs them and in what capacities

the amount of scientific diving done
using SCUBA and HOOKAK

the excellent safety record of scientific
diving

fully endorsed by AMSA and AIMA

Figure 4. The mandate of the Australian Scientific
Divers Association

diving inspectors actively policing these regulations, to-
gether with other regulations which apply specificaly to
recreational divinginstructors. Most other stateswill almost
certainly call up AS 2299 when an accident occurs, although
Western Australia is applying AS 2299 in advance to all
work associated with the petroleum industry, including
inshore environmental surveys nowhere near oil platforms.

Scientific divers visiting from overseas can till
operate even in Queensland provided they can demonstrate
training and experience equivalent to AS 2815, although the
exact details of who can authorise them to dive are unclear
as the scuba part of the Standard is still to be finalised. A
number of visitors have already had to do a 1 week, A$900
upgrade course.
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Up to now, the 200 scientific diversin federal gov-
ernment organisations, such as the CSIRO and AIMS, are
exempt from such Statelaws and the federal OH& S organi-
sation, ComCare, has not yet adopted any particular regula
tions. However, thisis set to change within the next year or
0.

Erratic progress

Recent devel opmentshaveincluded theformation of
aspecia Standards Australiacommittee (M S53) to develop
an Australian Standard for Scientific Diving. That commit-
tee consisted mainly of representatives of organisations
involved in scientific diving. On their recommendation,
Standards Australia issued the draft developed by the Na-
tional Working Group, generally known as the AMSA
Standard, for public comment between May to July 1991. It
is basically a prescriptive subset of the UNESCO Code of
Practice for Scientific Diving with additions from various
other national and organisational documents. It aimsto set
out in detail our current practices which have, after all,
alowed usto do alot of diving very safely. Asrecompres-
sion facilities are relatively scarce in Australia, oneimpor-
tant recent addition wehavemadetothisdocumentisDr Des
Gorman'’ srisk assessment criteriato decide when a surface
recompression chamber isreally necessary onsite. Also, we
haveincorporated atraining and certification scheme(Table
3) intothisdraft Standard to avoidtheneed for morethan one
regulatory document. Thelevel of certification of Austral-
ian scientific diversisset outin Table 4. Thereis probably
some room for improvement on the 61% with only Basic
Scubacertification although the majority of thosehave 20to
30 years diving experience.

Unfortunately, the work of Committee MS53 has
now stopped because another organisation, Worksafe Aus-
tralia, declared that, asthey rather than Standards Australia
are now responsible for occupational standards, they will
develop asingle new, all-embracing, hazard-based standard
for occupational diving. That initiative was to see the
National Standards Commission, aided by a 12-person Ex-
pert Group themselves supported by a much larger refer-
ence Group including the old Standards Australia commit-
tees, create a better and more widely applicable version of
AS 2299 withinafew months. Intensivelobbying by awide
range of non-commercial divers caused that initiative to
collapse on September 17, 1991 and it was replaced with a
decision simply to call for further submissions from the
various interested parties. While the Worksafe Australia
initiativerose and fell, the Queensland Government’ s Divi-
sion of Workplace Health and Safety had become increas-
ingly aware that the blanket application of AS 2299 was
unsatisfactory for others beside the scientific divers. Even-
tualy, after many complaints, culmination in heated inter-
actionwith theUnderwater Visual ProducersAssociation of
Australasia led by the well-known underwater photogra-
phers Ron and Valerie Taylor, they ingtituted a Review of
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TABLE 3

PROPOSED LEVELSOF CERTIFICATION FOR
AUSTRALIAN SCIENTIFIC DIVERS.

ALL SCIENTIFIC DIVERSMUST
be at least 18 years of age
have a current certificate of medical fitnessto dive

Trainee scientific divers
Certification to CMAS two-star.

Scientific divers
Asfor trainee, plus

At least 15 hours experience with at least 7 hours
below 10 m.
Current recognised certification in CPR, oxygen re-
suscitation and first aid.
Knowledge of and ability to use decompression ta-
bles for single, combined and repetitive dives.
Knowledge of the current diving regulations.

Advanced scientific divers

Asfor scientific diver, plus
At least 15 hours additional experience with at least
7 hours below 20 m.
Certification equivalent to CMAS three-star.
Other appropriate certifications.
CMAS Scientific Diver Brevet recommended for
international reciprocity.

Diving officers
Certification equivalent to CMAS four-star.
At least 3 years scientific diving experience.

Visiting scientific divers
To be temporarily assigned to visiting trainee, visit-
ing scientific or visiting advanced categoriesaccord-
ing to certification and log-books presented and
subject to a check-out dive.

the Regulation of Occupational Diving. Thefirst informa-
tion paper was circulated at exactly the same time as the
Worksafe initiative faltered, and it contains a number of
refreshing comments including the possibilities of having
specific codes of practice for the different sectors of the
industry, acceptance of recreational certifications, no sur-
face personnel under safe and sheltered conditions, specific
reference to hookah diving, and re-examination of the strin-
gent medical requirements.

Future possibilities

With all other discussions on diving regulations in
Australia virtually suspended, this Queendland initiative
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TABLE 4

CURRENT CERTIFICATION STATUSOF
AUSTRALIAN SCIENTIFIC DIVERS.

Recreational
Basic/ Open water/ C card 237
Highest certification for 61% of divers
Advanced 61
Highest certification for 13% of divers
Divemaster 31
Advanced divemaster 3
Instructor 17
Rescue/ Research/ Deep diver 10
Commercial
AS2815.1 Scubato 20 m 135
AS2815.2 SSBA to20m 9
AS 2815.3 Scubato 50 m 1

became the current focus. Could they at last produce some
rational regulatory documentsacceptabletoall sectorsof the
occupational diving community and free from the over-
whelming influence of the commercial diving industry and
the PDAA (now amalgamated with the Seamans Union of
Australia)? Weshall certainly be advocating use of our own
self-regulatory document which has already been declared
acceptable by all our scientific divers.

Imminent developments

At this moment, June 1992, we await details of the
new Queensland Code of Practice for Occupational Diving
which will, in theory, replace mandatory compliance with
AS2299inlow risk occupational diving. However, westill
do not know onwhat basistheriskshave been classified and
how appropriatetheclassificationwill be. Withanamended,
slightly more acceptableversion of AS2299 now very close
to publication, our major concerns at present centre on
training requirements. We do know that, under the new
Queendand Code of Practice, persons with recreational
rather than AS 2815 certification will be permitted to do
some low risk work. This is probably the biggest step
forward this document will bring and may set a more
reasonable stage for the next big nationa initiative on
occupational diving.

The Worksafe Australia initiative, begun almost 2
years ago, is now under way again and they will hold the
first meeting of their Expert Group on Occupational Diving
very soon. That initiative, which aimed from its inception
to produce a new, fully risk-based national standard for
occupational diving within lessthan ayear, appearsto have
been held up for sometime by alack of concensusonwhich
so-called “experts’ should be on the committee! The simi-
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larity of the Expert Group to Standards Australia's Com-
mittee SF17 isprobably unavoidable, but sotoo, it seems, is
the associated controversy Worksafe thought they could
avoid.

Epilogue

Australia’s 1,000 scientific divers accept that we
have stimulated much of the current controversy over occu-
pational diving regulations. We do not, however, regret in
any way the firm stand we have taken, at all levels of
bureaucracy, against arbitrarily imposed, restrictive regula-
tions. Thelargest single occupational diving community in
Australia has been carrying out research essential to the
national economy in ademonstrably safe and cost effective
way for more than 30 years. We cannot alow that to be
compromised by convenient but inappropriate over-regula
tion and the hidden agendas of other occupationa diving
groups.

Weawait with bated breath, and not alittleapprehen-
sion, the new Worksafe document.

Dr E.A. (Ed) Drew is President of the Australian
Scientific Divers Association. Hisaddressisthe Australian
Institute of Marine Science, PMB No 3, Townsville MC,
Queensland 4810, Australia.
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AQUATIC WORLD AWARENESS,
RESPONSIBILITY
AND EDUCATION
IN DIVER TRAINING
AND TOURISM

Drew Richardson

Introduction

We know little about the ultimate impact of man’s
destructive activities on the world' s oceans, such as pollu-
tion, dredging and dumping. However, there is another
activity we are learning a great deal about through direct
observation. Interaction between divers and the sea has
never beengreater. Unfortunately, someof it hasbeen at the
expense of the marine ecology. Damageto coral reefsisan
example.

Unfortunately divers can endanger an ecosystem.
The coral reef environment is a precious resource we, as
divers, hold closeto our hearts. However, we are fortunate
that we, asindividual divers, have the power to protect it.

In general, divers genuinely care about the well-
being andwelfareof theoceananditsinhabitants. Certainly,
we are not a destructive or malicious group. Given that
scuba divers actively interact with the sea, we are in an
excellent position to shed |aissez-faireattitudesto conserva-
tionand do our part to actively preservethereef evironment.

Asdiversand diving educators, theresponsibility for
protecting this resource falls on all of our shoulders. Our
numbers have grown. We are not just a small band of
adventurers, but agrowing and vital community. Let ustake
a lesson from the deterioration of our terrestrial natural
wonders. Multiply one foot-print, one broken twig, one
auminium by onethousand, and eachisnolonger insignifi-
cant.

Our non-destructive coexistence with the coral reef
hangs on a thread of awareness. Although an individual
presence may seem insignificant in a vast ocean, the num-
bersvisiting thesameareaover timecanleaveavisibletrail.
Each careless swipe of a fin, hand or camera is another
proverbial “nail in the coffin” of the coral reefs.

Thefirst step toward responsibleinteraction withthe
coral reef system (or any marine ecosystem) is an accurate
understanding of how your personal activity can affect the
creatures who make it their home. Diving instructors have
akey responsibility to help divers appreciate the coral reef
environment. Theentireecological systemwill benefitfrom
diverswho have learned how to interact appropriately with
the coral reef environment. This begins with education.



