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29 October 1973

Dear Senator Willesee,

We forward herewith our Report on an Inquiry into Ecologibal Implications of a
Turtle Farming Project.

In the report we have endeavoured o limit our comments and recommendations to
the terms of reference provided. In this letter of transmittal, however, we have taken the
liberty of going a little beyond our terms of reference to comment on one or two other
matters that seem to us important. In making these comments our hope is that in all
future dispensations affecting the turtle farms the well-being, dignity and peace-of-mind
of the Islander and Aboriginal farmers will continue to be a prime consideration.

On ecologic and conservational grounds we consider it unlikely that the present
project will prove suitable for expansion as the whole or even the principal economic
support of the Torres Strait Istanders. We therefore sugpest that other appropriate
occupations that will allow these deserving people to remain in their island communities
be sought.

Besides the obvious need to find ways of protecting the people in the event that the
turtle project should not fulfill the high hopes that are held for it, we see a need for
vigilance regarding two other possible repercussions.

One is a decline in the nutrition of the islanders that their new stewardship for the
turtle resource may bring. Although the eggs and flesh of sea turtles have traditionally
been important in the Torres Strait diet we were told by some Islanders that they no
longer eat turtles because ‘they are worth money.” Having elsewhere seen nutritional
degradation occur when a ‘turtle- people’ stopped eating turtles and started selling them
— it happened dramatically among the Miskito Indians of the Caribbean when freezing
plants were built there during the past two years — we urge that the Torres Strait people
somechow be shielded against this eventuality. H there is any justification for the
exploitation of the diminishing sea turtles of the world it is to nourish seaside people who
have always depended on them as a source of protein.

Another possible disruption of the welfare of the islands could come from increased
visitations by outsiders admitted under special licence, We have in mind not only
commercial agents exploring for sources of turtle products but alse the more casual
visitors who will be attracted by the novelty of the turtle farming enterprise. It even
seems likely that the immense scientific interest of the peculiarly divergent island
populations of hawksbill turtles will inspire awkward numbers of people to wish to visit
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the islands. We suggest that this possible side effect of the new exposure the turtle farm
project is bringing to the islands, might be made known to the appropriate authorities
who might otherwise not foresee it. We are particularly sensitive to the injury that any
sizeable influx of people could do in the small island communities, and we trust that
admission into the area will be carefully regulated.

¥ours sincerely,

ALK, Carr

AR Mo

AR, Main

Senator the Hon. Don Willesee,
Special Minister of State,
Parliament House,

Canberra A.C.T. 2600
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/1. 'INTRODUCTION -
Terms ef Refezence '_

I 1 Terms of reference for the i mqurry were as foHows

'_‘To study the turtle farmmg prolect whlch has been mltiated in Northern Austraha
-and to report by 1 Nov to the Specxai Mrmster of State on the followmg ma’(ters

o (a) the unphcatron, 1f any, of the turtie fatmmg pro;ect for turtle popuiatrons in
. their natural state; :

o (b) the effect of the turtle farmlng pIO_}eCt on manne ecoiogrcal systems in the area
* . where farms are located and, more generally, in the waters of Northern Austraha
.as awhole L o . _ . :

o (c) the effects .on turtles of the methods of - husbandry whrch are practzsed at o

‘present.’

“To consider and make recommendatmn in the light of these studies on whether any
modifications to the turtle farming project are desirable and aiso on whether any
further studies of the issues involved should be made.’

1.2 Turtle farming has been introduced as a government sponsored occupation for the
‘people of the Torres Straif area, at Mornington Island in Queensland and at Cape Leveque
“-in Western Australia. In the limited time available the entire field party did not attempt
to visit all these areas but concentrated its investigation in Torres Strait where turtle
farming was first introduced and where the majority of the farms are located. The party
© yisited all but two of the islands in Torres Strait where turtle farming is in operation and

this constitisted the major part of ‘the field investigation. After completion of that
- inspection Carr made a brief visit to the farms of the Bardi Aborxgmai people in Western
) -Austraha : : .

Procedure = .

“1.3 “The Torres Strart farms were mspected between 2and 7 October 1973. '}f‘he party
proceeded from ‘island to island on the M.V. Cape ‘Moreton, making the following
“Jandings: Kubin "Village; Moa Island; Badu Island; Sue ¥sland; Yam Island; Cocoanut

~ Island; Yorke Island; Maer Island in the Murray Island group; Damley Island; with a

. second stop at Yorke Island on “the return trip. At each island all farmers were
‘interviewed and their holdings inspected, a total of 100 mtervaews being held. These were

" “necessarily brief and rapport with especially shy individuals was difficult to establish in

the time available. Both ‘sexes were about equally represented among the farmers.
- Interviews were materially helped by the presence of both the Group Representative for
“‘the Island group concerned, and the chairman of the local Island Council. Dr Robert H.
‘Bustard of Applied Eeology Limited accompamed the survey party and was avarlable for
questlomng at all times. .

'-1 4 The ceurse taken by the M V Cape Moreton is shown at Appendlx A |
Material Available - o

" 1.5 The pnnc1pal wrltten mater;al at ‘our dlsposal Was the Prehmmary Draft Empact'

Statement prepared by Applied Ecology Limited and the attachments thereto No other
‘written material of a scientific character has been presented to us. . :




1. 6 By 1mpact statement’ 15 generaﬂy meant a wrrtten demonstratmn by sepphcants for
either government support of permission for a proposed action, that they recognise and
“have taken into consideration in 2 rational way all the possibile ramifications and effects
of the proposed action. To dignify a prospectus of that nature by. the title of impact
statement seems o us to invite well- wrrtten but glib presentations which skirt, gloss over
or direct the attentmn of revrewers away from possrbie effects that are difficult to
_zesolve. -In ‘the present case, we found the Draft Impact Statement to be not

' --'commensurate w1th the complexrty of the enterprlse proposed. .
1.7 Because of our opinion of the madequacy of the Prehmmary Draft Impact Statement .

~~we have consrdered it appropriate to provide 2 somewhat lengthy and detailed report in

the hope ‘that by so doing we could bring out some of the comp}exrty of the project.

: Furthermore in order to assist others who may have to prepare the full statement that

~ ‘should precede any future expansion of the pro;ect we attach at Appendix B a list of

headings and topics which we believe ought to be cons1dered if a useful and realistic

“.gvaluation is. to be made of .the probable ecologrca} ramlfrcatlons of any proposed
mampulatron that concerns the envrronment -

. 2. THE TURTLE FARMING PROPOSAL
Ajms o | N i
2.1 The aims of 1he turtle farmmg pro;ect are: set out in the Dsaft Impaci Statement

referred 40 in 1.5 - 1.7, According to pars: 12 of that document an aim is to- make a
major'contribution to wild turtle conservation by:-

(a) Rigorous protection of our own wild turtles, and

(b) putting turtle farming on a sound screntrﬁc basis”

2.2 1t is stated that ‘there is little scope for sustamed exploitation of wild aduits (zbza’ .

para. 7) However, whereas in most areas of the world turt}e farmmg must produce all its
own eggs from a captive ‘r}reedmg stud ... the situation is totaliy ézﬂ‘erent in Australia
where natural populations occur in many areas where destruction of egps. by subsequent
nesting turtles is enormous. In such circumstances it is perfecﬂy approprrate to remove a
Iproportron of wﬂd laid eggs — which are. going to be destrcyed anyway -- for utrilzanon
An managed farmrng {ibid., para 11). The project utﬁrses a very smaﬂ proportron of the
wild eggs and raises these to turtles of & commercrai size”, (ibid., para. 8)

2.3 The Impact Statement gives no explananon as’ to how the farmmg is to proceed

However, Attachment 5 to the statetnent expiams that:

“Farms are mdrvrduai Islander owned farms operated by an Islander and hls or her
family, Islanders enter the scheme and receive a training allowance when they have at
least 150 baby. turtles. During the first three ‘months they. are required to increase
this number to at least 250°. ({bid,, para. 2)°. .. .. .the farms operate on the green sea
_turtle and the tortoiseshell tustle, details of the conservairon ‘picture of ‘which
o are provrdedm the Envrronmental Impact Preliminary Draft Statement.” (ibid,, para.
L A) AL present all turtles are ‘penned.in pools and. trays on the land. They grow

'.exceptronally well under battery farmmg techmques They are fed ﬁsh and vegetable_ o




T matter. (zbzd para 7) “The future programmlng of the scheme mvolves the
/building up in the current financial year of two or three large fattemng pens located

in the sea. At the: same time it is essentlai not to lose the cottage industry type aspect:

of the farming which is so important to the 1nd1gen0us people. The fattening pens
: w111 be owned and operated by Islanders but it is anticipated that many will stiil

' prefer to produce smaller turtles on theu own mdiv;duai farms for sale to thex

-fattemng pens.’ (ibid., para.9).

2 4 1t s, stated that the scheme employs ent1rely mdlgenous people who have no other-

employment opportunmes (Prehmmary Draft Impact Statement para 14‘b)
'-2 5 Consewatton of wﬂd green turt}es 1s to be ach1eved as foilows

= in return for the wﬂd eggs whach it utlhzes the scheme hherates 10% of the
vt hatchlmgs at the age of one year. Thls factor alone is.a.major. contnbutlon to

- conservation since turt}es at this age have a h1gh probablhty of survwmg to breedmg

's1ze (zbzd para. 14a).

;2 6 Extensmn of the farm pl‘O}eCt isto be made from the green turtle to the greatly :

~endangered hawksbill:and: work in Torres Strait has shown that ‘the tortoiseshell turtle

. “can be farmed exceptionally well and grow extremely fast’. { ibid., para.15). Production -
from these farms would ‘move rapidly to destzoy the current demand for wild, mounted
‘tortoiseshell turtles by supplying a much supenor proéuct from the Torres Straxt farms at

o '_an age. of six to ten months’. ( ibid., para.i5).
'. S 2. 7 Sale of the followmg products is planned
(1} Green turtle ; '
) :-'(a_) _' C"no mounted turtles S _ _
L (b) ‘Meat (hlghly nutritious for local consumptzon in the protem hungry worEd

L as weli as 3. valuable export Steak from a threewyear old farmed turtle

_'fetohes .£1 50 per pouné on the London market)
o (c) Soup. . : ' :
do(d) Leather L
i e) oil (zbtd para. 16) :
(u) Hawksbs‘ﬂ or tortomeshell turtie B ':: o _
(a) Six to ten month old turtIes mounted as curios :

“(b) Tortmseshell “with the expectatmn that the pro;ect “will supply the

. commercial demand startmg 18 to 24 months from oW, (lbld para 144,

~dated 20 August 1973)

3. FARMING PROCEDURE . -
L Specnes Farmed

' 3 1 Aithough three specws of sea turtle the hawksbﬂl (Erermochelys tmbncata) the'
green turtle (Chelonia mydas), and the flatback (Cheloma depressa) occur and are locally
: _-abundant in Torrés Stran only the hdwksbili and green turtle were bemg reared on the
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farms. Hawksbﬂls were seen at Kubin on Moa Island and on Badu, Sue, Yam and
Cocoanut Islands, Both green turtles and hawksbills were in the Yorke Island tanks. Only
the green turtle was being farmed at Maer and Darnley Islands, where farmmg has been in
pmgress longer than in the west % : :

' Procurement of Turtles

3.2 When zslanders were 1nterv1ewed one of the standard questmm asked re}ated to the -
procedure ; followed in taking the eggs {rom which the farm stock was derived. It appeared
that two methods are employed as follows: (1) When -a:clutch is known to have been
freshly laid it is marked and- dug up at a time comczdmg with the antlclpated emergence
of the hatchhngs When nests are not abundant, some of unknown age are partly
‘excavated and, if the eggs are about to hatch, these are removed. (2) In piaces that are
distant ‘or’ difficult to visit, freshiy laid clutches imay be removed nnmedlateiy and
teburied on the farmer’ s_ island, where they are surrounded by wire mesh and left to await

. emergence of the young turtles. No precise figures on the. losses attending each bf the
above procedures were available though it was said to. be -low -in ‘all cases. Some
consequences cf these two methods for eonservatmn are dlscussed in Section 5

Husbandry

'3.3 The structﬂre of the sheds covermg the tanks and contamers in wh;ch the turtles
were held showed considerable variation (see Appendlx C: figs. 1~8 and 14-15), Some
were of sawn timber partly beach derived; others were of mangrove poles; on the volcanic
islands of Darnley and Maer, Iocally grown bamboo was used. Roofing was frequently of
' galvanised iron, in some cases insulated with thatch or other material, and some of the
shelters were also partly walled with galvanised-roofing. At other’ places palm thatching
‘was used for roofing. This was said to last about three years before needing replacement.
The walls of some sheds were of woven palm leaves, or of pandanus leaves woven into
wire netting. One shed on Danley Istand had walls of hessian over wire nettmg

3.4 A variety of containers were in use for holding turtles; plastic wash bowls; aluminium
pots; bathtubs; 4-, 5- and 44- gallon drums, split lengthwise and painted; wooden trays;
old bathtubs; old refrigerator liners; shower-floor trays; trays constructed from 6'x 4’
galvanised iron; and concrete tanks of various sizes. Generally .there was.a progression
- from the makeshift containers of new or aspirant ‘farmers’ to galvanised iron trays, and
finally to concrete tanks amongst established farmers. Even in the case of the concrete
construction there was a readily detectable trend from small, economical structures to
bigger ones with drains, and - finally to very large, deep pools-as at Darnley Island and
Maer Island, where several years of expenence had allowed development of more
advanced structural standards. : :

3.5 Invariably, water was said to be changed after feeding, both morning and evening.
. The labour involved in this chore, without the mechanical aids (semi-rotary hand pumps,
old bilge pumps or pumps driven by petrol motors) used at a few of the farms, was
considerable and severely limited the number of turtles that could be tended. Buckets,
‘empty five galion kerosine drums and large garbage cans were frequently used for carrying
water. Not all farmers kept precise account of amounts of water carried, but figures of up
to 16 garbage cans or-40- 50 fxve gallon . drums mornmg and’ evemng, were frequently
clted N : '
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3.6 The tanks and containers used were occupied by turtles of different sizes and ages.

- 'Some appeared crowded and this may have contributed to the cases of flipper damage

_ ' obsetved In crowded containers young turtles were seen to bite.. .one another. For
- maximum survival and growth it seems cIearEy desirable to accumuiate tecords o use in

estabhshmg optmmm dens1ty for the var1ous ages in the growtng tanks e

Dlsease*

_' 37 The farms were mspected for evxdence of dlsease A malady common among
_ pen—reared stz turtles is a fungus that mvades breaks in the skin caused by nips and

: abrasxons produces spreadmg 1es1ons and often mvaées the mouth and resp;ratory :
. system, kxllmg the turtle. The ‘world over, whenever young turtles are I{ept in pumbers in

- enclosures this fungus is a major problem Though present in many lots of tustles in the

. Torres Strait farms, the farmers appeared to have it under fairly good control wtth_

_apphcatlons of genttan v1olet the standard remedy for ‘the "disease. An antiseptic
‘preparation containing hexachiorophene was ‘also bemg used in some cases but we do not
- know what results it produced '

38 Another trouble noted but not w1despread was a tendency to abnorm.il buoyancy in
“the hmd parts of hatchlmgs This common aﬂment of pen-reared sea turties hinders diving
for sunken food, retards growth, and in late . stages is. often accompamed by swelling
about the anal region: The cause of the trouble is not known but it has been suggested
-that in_feeding -on-. ﬂoatmg food “the hatchhngs ‘take in excess air, and that this
-accumulates and ‘makes buoyant bubbles in the lower d]gestwe tract The only other
unhealthy condition noted was injury produced when the turtles nip each other
especially on the neck and back fins. This not only spreads fungus mfection ‘out also
‘-reduces the suitability of the young tuitles for use as stuffed specimens.

39 In sum disease seemed at this stage not to be a senousiy aéverse tactor at the turtte
farms mspected S :

'Feed and Feedmg

: _3 10 In the ‘Western and Cent;al groups of 1siands muliet mackerel rock ﬁsh and blue
fish ‘were fed to turtles, while in the Eastern group mackerel and sardines were the
principal feed being used. In the absence of any records of weights of the food offered,
precise figures could not be obtained, particularly for the Western and Central groups.

' Questions there concerning amounts of fish used were answered with such estimates as; 6
fish per day for 148 turtles 3-4 months old; 2-3, 21/5. foot mackerel morning and evening

* for about 400 3-4 month old turtles; 5-6 large. mackerel for 117 turties 16 months old;

3-4 mackerel for 215 turtles 16 months old. However, on Darnley and Maer islands the

--_'muatlon was different and the greater experience of these farmers and the ease with

‘which amounts.of sardmes can be measured allowed more precise statements of the turtle
feed used. Sardine quantlttes were c1ted inthe foliowmg units; flour bags 2-gallon plastzc

- buckets; rice bags; 5~gallon drums; and garbage cans, which we established as containing
:approxnnateiy 25 pounds, 50 pounds 60 pounds and 100 pounds respeetwely after some
sardines were caught measured into containers and welghed Using this very approxxmate

_scale and convertmg ‘the units gwen by the various farmers it seems that on Ddrnley the

' _'farmers could use at least 1700 pounds of sardmes per day in feedmg thelr turtles w}ule N

- ‘See addendum to report at page 41.




v on Maer, .whrch has more farmers and turtles than Darnley, but fewer large turtles (21/2 to :
3 years of age) at least 2200 pounds of sardines per day could be’ consumed as turtle food.

3.11 The imprecise measarement of food consumptron and the difficulties drscussed in

- ‘the following paragraph relating to crowdmg, precluded the makmg of rei:able estrmates R
) optrmal feedmg regimes for maximum growth and survrval RN SRR '

C 3. 12 Only a little 1nformatron on survrval under the present condrtrons of feedrng and

“husbandry could be gathered and all ‘that came from Darniey Island. ‘The reliability of -
._'even that mformatron is questronable since the commencing dates and orlgrnal hatching - .

:_-"nurnbers could not be checked in the short time avarlable 7ot couid even the numbers

.bemg held at present be verified in all cases. However aceeptmg the mformatron glven by -
the Islanders it appears that with ‘hatchling numbers of the order of 100, there is httle '

_ 'mortahty when the turtles are well tended and mortairty in batches of 250 can be aslow .
.'_as 18% or. 32% after 30 months Six farmers reported survrval of about 50% of the "
' orlgrnal turtles after 6-8 months Some of these Were new farmers but a few experreneed 5

-farmers also reported high mortahty ‘A major cause of loss of turtles was the madequate

. shelter from the .sun provided by a few of the more mexperrenoed farmers. ‘Some .
- 'mortahty was also apparently associated wrth over-large 1n1tral lot numbers with resultant

crowdrng and malnutrition. In"a few cases’ “flipper. damage was reported ‘as'a cause of

: . death,. Informatson on’ mortalrty rates was plotted sem1—logarrthrmcallym the hope ‘that c
Csucha plot mrght indicate the formof a survrvorshrp curve. There is some suggestion that :
Jit may be daagoaal However inview of reservations about causes of death, crowdmg and

husbandry practrees it would be unwise to conclude more than that rdeal condrtrons of
. husbandry are not reaohed by some farmers ' : S SRR o

'_ Crawls ._ '

3.13 Accordmg to’ Attachment 3-of the Impact Statement there are already 112 turtIe L

© - farmers in the Torres Strait islands, From our mspectron it is clear that Aurtles to be
- reared to large size and held for two or perhaps even three years, will soon have to be -
-transferred: to large, walled or: palrsaded growing pens in the sea, These are the enclosures :

= euphemrstreally referred “to in the ‘Impact “Statement ‘as’ Hattening pens’. The term

' obscures the enormous effort required in building and mamtammg these structures and in

caring for the turtles'during their stay inthem. In the present report we will use the West
- Indjan term; ‘crawl’. Accordmg to the Islanders their present intention is to begm the

: .oonstruetion ‘of crawls gradually and in an’ experrmental way. OnMaer “and ‘Darnley .
’ 1slands however, there are already about 2000 turtles of one or two years of age. Some

: method of holdmg these as they reach even larger size must be found at an early date. "

: 3 14 Durrng our vrsrt it was repeatediy put to us that raismg turtles to commercral size
" would be done in the sea, but that the details of the sort of structure in which this would
: _'take place would be worked out by experrmentatron Various kinds of structures were _

mentroned as possrbrhtres At Badu, mangrove palisades were being considered. At Yorke

S Island a pen of fishnet supported by pipes. had been partly constructed although some_ '
" Yorke Islanders said that they would not leave ‘their large turtles in such a ‘structure

B because sbarks would break through the nettmg On Darnley Island ﬁoatrng pens of steel

o ' _'mesh buoyed by steel drums were being built, These were to be anchored in deep water
- and the turtles fed wholly on fish. Although one of these pens had been completed it had'_ S

- not been placed in use. On Maer, it was proposed ' to build -as 2" trial -2 “small,




S concrete—walled enclosure m shallow water msrde the reef Should thlS be successful larger e
'-'crawls would then be bmlt ' : : -

'.'3 15 Crawls enclosrng extensrve sea grdss pastures should .be tested wherever thrs._ I

. vegetatron occurs in contmuous stands. Wild green turtles graze ‘extensively ‘and it seemns

- likely that they may need vegetable materiat for maximum growth. In any case it-is

““important that this resource be exploited as a way of conserving the fish stocks that _
~ otherwise are used as feed. .Because of the large size of older turtles now being held on -
“some of the farms the demgnmg and constructxon of crawls has ‘oecome urgent.

3.16 Provrdmg pens for Iarge turtles borh green end hawksblll as they approach market

o osize, is a'major technologrcal problem confrontmg the farmers. Both species will have to '
“be held until they weigh -at least 100 pounds and preferably heavier. ‘At such size the

: Space requrred 1s great, Ideally, the green turtles would be held on turtle-gress flats, where
" natural vegetation would furnish most of the feed required. The feedmg area needed to -
".:_support a greeft turtle is not known nor is anythrng known of the regeneratwe capacrty .

of heavriy grazed underwaf:er vegetatmn - : : -

' '53 17 Moreover, to fence m any area of water on an: exposed shore whether the enclosure _
be. a fenced pasture -or a live-car (ﬂoatmg pen) is techmcally very drfﬁcult To build >
-'enclosures of any kind that will resist the occasional heavy storms that drwe seas -over

- ] protectrng reef is, though obviously essentral to the future development of the project,

. not an undertekmg thai the people can be expected to work out for themselves. When the
farmers undertake this task they will need engineering advrce ‘Fencing possrbﬂrtres
: -_'mclude driven piling of mangrove potes and boulder-wall enclosures similar to the Darnley
._-'frshnwerrs - or the latter with an inner fence of plastrc-coatecl wire mesh to l<eep turtles
from crossrng the, wail Another possﬁ);lrty is a huge tive-car of mesh fencmg buoye{i by
'_framed blocks of plastic foar, makmg a ﬂoatrng enclosure . that is solidly floored to
-'-prevent loss of . feed but has’ open sides ‘through . whrch water movement prevents_
'-pollutron Thrs problem of crawl construction ' seems likely to. be soived on‘iy by
) ‘centrahsatron of the final stage of the husbandry in one or a few propitious places within
.each ssland group We strongly aclvrse against. any plan 10 buﬂd onshore .pens . for big .
. turties The experience of Manculture Limited, a large turtie farm m the Carrbbean hes
i shown th1s to be an enormously expensrve undertakmg

3.18 We are unable to say what would be 2 reasoneble densrty for turﬂes held ina crawl .
. We emphasrse that the ideal is enclosed natural pasturage. Enclosing such. pasture grounds
~would be: very expensive however and - if.it should prove impracticable, a strong effort

o should be made to develop ways of harvestmg turtle £rass as a supplementary feed

.39 Should both: cnclosmg 5ea grass pastures and harvesting srgmﬁcant quantities of: sea
: _grass prove impracticable, then as suggested elsewhere (5.19,:5.20), fish for feeding the
- ‘turtles may prove limiting. It can be -assumed. that - -each year each farme;r proguces SO

" . ‘turtles that must be held until they reach saleable size. These will ‘have to be held in
_ crawls. for at least two. years.and, if growth is slow, for 3 years. ‘Making the further

_ assumptron that the total number of farmers is 120, then if turtles reached saleable size
.+ after two years jn the crawls, the crawls would have to be lazge enough to contain 12,000
turtles (120 x50 X 2). On the- assumptron that turtles had to be held another year, the -
crewis would need to hold 18,000 turtles and the annual tumoff would be 6,000 turtles. .

' .When one thmks of the size and space requrrements of asea turtle werghmg 120 poun&s '




“or.more, the problem of housmg and feedmg 12 000 of them appears nnposmg To avozd _

- ultimate dlsappomtment to the Islanders the problem shouid be very reahstlcaiiy
-cons1dered B : : TR

4 SEA TURTLE BIOLOGY

' -A Resume of Sea Turtle Llfe Hlstory

4.1 1In this section we- brleﬂy Teview the status of knowledge of sea’ turtle biology asit

" relates to the Torres Strait project and then proceed to discuss research that is needed if
“the Torres Stra1t project is to develop upon adequate groundmg

4.2 The specles of sea turtle mvolved in' the Torres ‘Strait farm pl‘O_]eG‘{ are ‘widely
distributed in tropical seas of the world, “Although mueh has been leamed of the
: ecolog1cal geographlcal and behavourial aspects of the b1ology of marine turtles in the
last four years, ‘there are stﬂl lmportant gaps in our knowledge of the life cycle. These
' :hmder any ‘effort to manage or’ farm - the spemes or to forecast probabie ecoiog:cal
-repercussions of any culture project. - - :

4.3 The basic features of the breedmg ecology cf all marine turties are sxmﬂar Ali go
'ashore to nest, all requlre fnable well-drained, moist beach sand asa medium and open

access from the ‘sea. Most sea turtles visit the nestmg beach at mtervais greater than one N

year. While there they lay a ‘hundred eggs -~ more or less ~on from three to seven

nesting’ emergences that occur at about fortnlghtly intervals. The eggs of all species take

about 60 days to hatch. Predation on eggs and hatchlmgs is enormous; the survival rate

" has been’ vauous}y reckoned at {rom one in one thousand to one in ten thousand. The -

Thatchlings of all species d1sappear from view fora period of about ‘One year. Tlus penod is
known’ among sea~turtle specxahsts as the “ost- year mystery EAEERES

44 D1fferences m the. ecology of the hawksbﬂl and green turt]e are mam]y assomated

- with the herbivorous diet of the latter. After passing its first year the young green turtle

‘becomes essentially vegetarian and is then, except for the dugongs and manatees, the only
vertebrate animal important as human food that grazes on the vast expanses of submerged
spermatophyte plants that grow in the shallows of the tropical littoral. In regions where

.pasturage is good and where they have not been decimated by overexploitation, ‘green
‘turtles gather in loose aggregations, moving away each day from the coral ledges and caves
where they sleep and graang on grass flats, " - : :

4.5 Because turtle—grass grows only in protected water, while good nestmg beach is bullt
~only by.ocean surf, the. nesting and feeding grounds of a green turtle are usually widely

separated — in some cases by as much as'a thousand miles or more. This has been proved

by tagging research at several different rookenes ‘A strong homing sense and site tenacity
for the ancestral nesting beach have also been demonstrated. ‘Travel to the breedmg beach
. oceurs: every two, three or four years (only very rarely after a one-year mterval) Both

_sexes make the trip, and matmg occurs off the rookery. Th:s periodic migration clearly
- requires of the members of some colonies an advanced nav:gat:on mechamsm and though _

~thishas been mvestlgated it has not been explamed

'_ '4 6 At the end of the ‘lost’ ﬁrst year the young turtles do not go directly to the patemai _:
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'_resuient ground Instead they appear to pass through a developrnental mlgratzon that Lo
. _places different age- groups in different 1ocaht1es often far away from both the hreedmg _

: and feedmg grounds of their populatlon

' “4.7- The above short resumé of green: turtie hablts shoold make it elear that the llfe cyele ' o
- .. is fupdamentally. eomplex and that any. prowcted management program faees a number of .
. -unknown probiems and factors. T i '

S _48 Less is, known of the behavroura} ecology of the hawksbz!l The specres retams the e
. juvenile oarmvorous hab:ts and is less generally gregarious. than the green turtle both in its
' feeding range and at the nestmg beaches. In both mature and immature stages it forages ~
- on reefs:and. rocky. bottoms and feeds mainly on Sponges and bryozoans; exploiting, .
however, any available source of ammal food :and occasionally. eating marine plants and PR
‘shoreline debris. Thrs species has been very. madequate]y studied Exeept for work at one :

' : beech in Costs R;ca almost no tag~return data are avarlable

i Needs and Oppﬁrtumtres for Research in. Torres Strart SR

49 In’ Tosres ‘Strait and in northem Australra generally, no sea turtle research beyond o

s the prehmmary nestrng reoonnarssance has been done. The sea turtie colonles of northem
3 Australia are” vrrtually isolated from those of the rest of the world and they appear to
‘rank - with the’ most populous anywhere Certamly the derzsrty of . hawksbrli nesting

" reported ‘to occur on Long Island in the central islands is nowhere equalled, and other

colonies ‘in Torres ‘Strait “are apparently nearly as large The opportumtres for “basic

-reseurch in the area ‘are therefore very’ great In the case’ of econosnically 1m;>ortant_' P

. spec;es basic research automatrcally becomes applied research. People. interested in'the

g management proteetlon and farming -of sea turtles are hungry for reiiable data on “the L
_'-naturel life cycles of all the species. A protracted and systematlc ‘program of censusmg, RS
© U seasonal monitoring and tagging at breedmg grounds is basac 10 both the deveiopment of

" turtle farming in the area and. to successful ‘management’ and protectron of the natural

“stocks there. Actually such research ought. to have preceded. ‘establishmient of the Tofres - S

~"Strait_project and should have furnished the material for the Eeologrcal impact Statement

- for ‘the undertakmg Whatever the destiny -of the farming scheme may prove to be, the )

= 'research ought to be done aod should have strong government backlng

_ :"‘4 10 The first researc:h reqmremem; in the area is a detaﬂed island by-rsiand survey of the ' o
. dlstnbutlon, densxty and seasonahty of nestmg of green turtles and hawksbﬂls Jin Torres R

Strart

411 Such a survey is reqmsrte to the ratronel seheduhng of any harvestmg of eggs for

“farms and io determme the numbers that could be taken with the least demage to each

"~ colony. Thas kind of information ought to have been required in the ~original prospectus _

:for the project and is wholly essentra} to eny further growth of the scheme

4, 12 In order to fill the above gap in ‘our. knowledge of the drstnbutlon of sea- turtles :
L w1thm the Torres Stralt tegion, we asked each farmer each island Charrman and each of
" the. three Group representatrves to list the Kknown nestmg sites used by each species of .
. turtle We were further assisted in ‘this effort by Mr R, Yarrow, Manager Queensland ' .
_Department of Aboriginal and Istand Affarrs, Thursday Island, ‘who provided us-with =
~ several :maps-'on ‘which breedmg places were marked in aecoréance ‘with mformation :

recelved from Islanders These sites are shown on the sketeh map at Appendlx A




4.13 From the information "obtained “the distribution ‘was plotted of the three species
that occur Tegularly in Torres Strait ~ hawksbill, green turtle and the flatback (the lastis -
not cultured on the farms) The flatback, hawksbill and green turtle range together a8 far'

-east as Cap, Bel, Sue and Poll islands, although in the last three the flatback ‘and green '
'turtle ‘have a minority breeding only. The range of the hawksbill extends no further east

than Stewart Reef, where it has only a small breedrng colony. Darnley and Maer islands

‘and the other 1slands and cays m thelr v1e1n1ty have breedmg colomes of the green turtle
()n]y i : . :

: 4 14 Another o‘bvrous need is the types of brologlcal mformatron ylelded by a taggmg

_progra:m In this kind of investigation, durable tags (inscribed with a return address and '
with the ‘offer of a reward for their return) are fastened to the ﬁrppers of female turtles

N when they 20 onto ‘the beach to lay their eggs. The turtles are measured and the precise
. site of emergence is recorded. Subsequent contacts with these’ tagged: turtles’ yield
life-history data of several different kinds. Long-distance recoveries show the location of
the resident ground and, as they accumulate, build a picture of the routes and’ schedules
of migratory travel. In most green turtle nesting colonies some or all of the nestmg turtles_
are recruited from across mternanonal boundaries. Protecuon and management therefore
'reqmres the co-operatlon of countries other than that in which the nesting ground is
~ located. Tt is necessary to, find out from where a. nestmg colony comes in order to know.

to what explortatron it'is bemg sub}ected The prevalence of this habit of long—range travel -
‘suggests that the techmque of *free-range farming' sometimes. proposed as a culture_ .
procedure could be far more complex than mrght appear at first glance. :

415 Bes:des the yjeld of these d1st4nt tag recovenes much can be learned from_
_Tecoveries of -the tagged turﬂes at the nestmg beach itself, These are of two kmds '
‘renestings, 'or - repeated emergences dunng a single breeding season; and remlgratlons
. migrating returns’ to the nesting place in subsequent seasons. Renesting returns yield data
on ‘variation in " the inter-nesting interval, ‘on total number of nestings that ocecur - per
season, and on size of egg- -complements as related to the age of the turtle, the stage of the
season, -and the island population involved. The Torres Strait region is an ‘especially
suitable place for-the study of such varmbles The bearing the data has on all aspects of
the farmmg pro;ect end espec;aily on’ any programme for nnprovmg domestlc stoeks 1s
obvmus e e - :

4, 16 Records of the rengratory returns of the turtles to nest in later seasons prov1de a
different kind of insight into the ecology and demography of the colony. H records are
kept through several years it becomes possible to determine the relative proportions of
two-year, three-year and four-year cycles charactensnc ‘of ‘the colony and to see whether
a given female has a fixed cycle or can change her penod from one to. another. By
analysing the ¢ycle- changes associated ‘with - subsequent specrﬁc long distance tag
~“recoveries, it becomes possible to make reasonable deductions asto what resrdent grounds
turtles with characteristic cycle- perrods come from and what the ecologlcal causes of any .
peculiarities in breeding rhythms may be. Understandmg this variability in the frequency :
of the breeding migrations is basic to an understanding of the populatron dynamics of a
colony A population that breeds every year and one that breeds every two, three, or four
years will -have ~very dlfferent reproductlve potentlal and by zmphcatron dlfferent
'hatchlmg mortehty rates, RN : L
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- 4 17 Anothet yield of a: taggmg program is mformatten on the growth of the females '
after they reach sexual maturity. Yet another as lmportant ‘to sea turtle management s
" any of the rest, is to ‘reveal the fixity and precision with which the Temales return season
- after season (also of course in their repeated returns in'a given ‘season) to nest on the same: '
: _'1sian(i or same extent of beach. Research elsewhere siggests that though there. is some.
B geographtc vanatlon among colomes in this respect, hommg is quite, though by 1o means
" completely, ‘precise. The lmpizcatzon of this js that the turtles are returning to breed
where they themselves hatched out, although the teehmeal dtffxculty of taggmg hatchlmgs

- -for recovery as breedmg adufts precludes deﬁmte proof of th1s :

"4 18 Thls tendency to return to an aneestral nestmg beach must be reckoned w;th in any s

o program .- of free-range farming or eoiony-restoretzon and also in evaluatmg the praetlce of R

-returmng 2 pereentage of pen-reared young. turtles to the sea pxoposed as, one of the _

RO conservatton ]usttﬁeatlons of the Torres Stfalt pro;ect

SOME RELEVANT PRINCIPLES OF POPULATION EC()LOGY

| "Populat:ons and Expieltatlon )

5.1.‘Natural populat;ons are never constant and ﬂuetuations m size and abundance are
~to'be regarded as normal. Regardless of abundance or rareness, a population will persist if

-over -the long - penod eaeh female of .one generatton replaces herself by another female - N
5 '_lbefore ‘her death Jtisa charaeterlstlc of SpECIBS that some’ are short- lwed and others -
 long-lived. These different patterns of death are eharactenstzc of each spee:es Generaliy'-'

- “speaking, short-lived species can recover from a populatlon decline :more guickly than

: 'iong lived species. Regardless of whether species are short-lived or.long- Jived, all spectes co

do not follow the same pattern of death. The pattern fs established by followmg a group

~of young of the same’ age, a: group usually called a cohort through life and recordmg the -

- time of death of individuals in thé cohort, The results of such’a study can then be plotted
'graphlcaliy and when ‘this"is done the results’ will ‘fall into one or the other of ‘two ~

“characteristic curves. The first is characteristic of animals, such as man, where few young
. are born, There is little ]uvenﬂe mortahty and most deaths ocour at the end of a reiatlvely

long life.'Such a curve is called a physmlogtcal sumvorshtp curve and death of old animals

Bt assumed to be relatéed to physiological old age. A second pattern of death is that

- common among insects, marine fish, crabs and other crustacea and marine turtles. These
animals ‘produce ‘a very large number of eggs and mortahty among the ‘juveniles and

' pre-reproductive stages is high. However, once the animal reaches sexual maturity,

* survival may be long and the individuals die of old age. The plotted curve of such a

. pattern of death is the mirror image of the one. d1scussed above. The above two types of P

sumvorsh;p curves encompass most of the animal species in the worid However there is

.+ another group in which’ mortahty is not related to age at all. In such ammais death is a

' ehance event and the ehance of’ death is equal at any stage in the 11fe Examples are birds
and reptlles . L Lo

) Only under specml mreumstances can; the type of survworshtp curve be established by

‘ samphng a'population. The mote usual way is by measurmg the sumvorship of a group or B

i eohort of ammais born at the same tlme and caunted throughout theu life.
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- 5. 3 The survzversmp curve of any spec:es isa characterfstw of that spec;es The fact that

_ there is.a ‘high 3uvemie mortahty 1s in no way reiated to whether the spemes is well

- adapted or ilf adapted 1o survive and persist as a population In a general sense, if ]uvemle. o
_mortaitty is high, juvemles can be extracted from the population w1thout effect because -
" by -so doing, we might merely divert part of. the total mortality from bemg natural to" :

" being mammduced thhout changmg the overall or total mortality in any cohort

54" Explmted popuiations may have surv1v0rsh1p curves of any of the above three sorts '
Since we cannot measure the surv1vorsh1p of a cohort, we can oniy antlcipate that a -
population’ will persist by measuring some chaxactenst;cs whmh do not depend on e1ther

“total counts or the sumvorshlp ofa ‘cohort,

55 A fishery isa charactenstic 6xp101ted wﬂd populatmn The popuiatlon bemg ﬁshed is
* . called the stock. Tn such axplmtatlon it is assumed that the fxshmg actmty is random thh o
respect to the stock and hence, with the exception that net mesh may let some apimals

. -escape, the popuiauon or stock will be constantly but. randomly sampled while flshmg
: _-proceeds With such a method there are several ways of measuring whether the population

" is changing .in nature. First, if it takes. longer to catch an equivalent amount of fish we
‘might assume that the popuiatmn is reduced in size ~ this is referred to as the change i in

-catch ‘per unit of effort, A Further indication of changed status is afforded if a wider
. search ‘has to be undertaken to obtain the same amount or size of catch and 2 similar

' indication arises if technologlcal 1mprovements in fishing practice are necessary. A further
'.mdicahon ‘of change in the status of the population’ comes when the length frequeucy of -

_ the randomly caught fish changes the distribution of size ‘trends towards smaller fish and,

‘orin ext;eme cases, no adult or reproducang fish are caught Tt is clear that, in such a case,

the “prime ! requlrement for. pupulatmn persmtence o nameiy ‘that females replace

themselvcs in their lifetime — cannot be made In none of the above cases are numbers of

: ammals actually known e

' 5 6 Two ways in wh;ch turtie populatmns have been expimted are by klihng the afiult- :

- females commg to breed and thus preventing the laying of eggs; and by removing a hzgh

proportion of eggs laid. In the first instance it is not poss;ble 10 measure the change in .-

population by any length frequency analysis, because ‘all the females will be adults and,

because of the spacing of egg laying (4.3, 4.5), the females caught are not a sampie of the ) n

whole populatmn ‘The change in catch per unit of effort will, however, measure the

.change in abundance of the popuiatton But because of the Iongevﬂy of the turtles and

~ the spacing between breeding, such a measure is too insensitive for use as a regulating
“device, because the population will be on the pomt of coHapse when the catch per umt of
effort faﬂs dramanca}ly

57 In the event of a proport;on of the eggs belng removed from cnrculatlon by human'

explo:tatton, we are mereiy dwertmg mortalzty from that naturally mduced by weather

- and “wild predators to mortahty caused by human’ mterference and, provnded a good_ :

' proportmn of the eggs is }eft it should have httie effect on the pcpulatton

..S 2 Expiortation of fish is, of course an entxreiy d1fferent sort of exploxtatmn Exce;:at o
where the largest fish are exploited, as especially when fish are caught by spearing, the -

classic fishery ‘operates. when we are flshmg by hand Jines or :if nets are ‘used, as w1th
) mullet or sardmes However in ali these cases, if catch per umt of effort is measured or
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.the Jength frequcﬂcy éistﬂbutmn of the f;sh caught is estabhsheci 1t shou%d be posslbie to
establish . any :trends in age stiucture of the popuiauon whach would 1ndxcate 4 hkely
collapse or & change in 1otal a%aundance ' '

The Namre of the Torres Stralt 'Imtle Resource '

59 The turtle resource in forres Strait hdS two mterloekmg elements Flrst is the series

of ruukenes from which the eggs oY hatchhngs arc obtained. Any exploitat;on of these
- will d1ve1t mortality as expiamed above. The other aspect of the resource has two parts — -
_the seagrass, and fish stocks that will be used as feed for the farm-held turtles. The
_pressure on this resource will depend upon the size of the turtle farming project, on the
- number of turtles’ being feé. and parilcuiarly on the amount of food consumeé by very _
1afge iurtles : :

5.10 As expldmed eisewhere the f;sh resource is not equaily dlslrxbuted throughout the
*islands. Sardines, which we have tentatively identified as the Spotted Herring (Harengula

o konigsbergi) and Hardy-head (Pranesus ogilbyi) (which has to be scaled before being fed

to turtles), occur only in the east. In the west and central group either muliet rockfish or

-mackerel are explmted For cach of these the measmement of catch per unit of effort and

~change in ‘the length frequency of . the popuiatmn w0uld have to be estabhshed
' mdependently for each 1sland S : : :

" 511 ‘From ‘our mspecﬂon it is clear that the hawksbﬂl turties from different 1slands wﬂi_
_'noi be equaily aceeptable eommezcmﬂy, principally because of marked’ differences in
- shell colour and pattem Because of this the hawksbill stock ‘cannot be considered

' '-homegeﬁeous and it is iikely t}mt expiostat;,on may be concentrated at a few rookenes

- ‘Some of these’ will be large = for example, that on Long Tsland — but others may be
smdll. Until "eggs “are derived from domestic turtles, mlls of eggs taken for the farms.
should be carefully adjusted to the size of the rookeries ' SRR

" 5.12 Another element in the present resource is the potential for art1f1<:1a1 hybr1d1sat10n
and selection among the various island types of hawksbill turtles to produce a fast
growing, - eommerc:1ally acceptable for shell type from truly domestic turtles. Such
selections may also be possible with green turtles ‘grown for meat. This part of the
:_resousce can oniy be developed if iarge sea pens or cmwis can be constructed. - :

. sze Of the Resom‘ce

. 5.13 The above elements of the resoume are complemented by the size of the natufal
turtle stoeks themse}ves We have 1o way of reasonably estimating the numbers of turties
-present in Torres Strait ox based on the area as a breeding place. In ‘addition, smce
juvenile animals are lost durmg the period from hatchmg to the end of their first year of
- life, we cannot make any estimate of the natural mortality during t}us permd because the
cohorts cannot be traced. However from ‘the distribution as shown on the map at
CAppendix A, it is elear that the resource must be very large and w;deiy d;stnbuted on
numerous breedmg 1slands :

5.14 The size of the ﬁsh resource cannot be estlmateé at ali from our mvestxgaﬂons ané
‘the Queensland Fzsher;es authorifies - have . not yet attempted an . inventory. The
dzstrlbut;on ‘and abundance of fish spe<31es vary from one part of Torres Strait to another

- and we were given to believe that mullet, rock _fi_‘}h and ma_ckere]_ are w_1despread Gf _t_l___le
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sardmes Harengula oceurs only in the eastern area whﬂe the Hardy head Pranesus is of
~ more general occurrence, It was the general impression of the Islanders that fish are

“abundant and that the status of fish population could not be changed regard}ess of the
mtenﬂty of exploitation. This idea merely reflects past experience, in which no shortage
-of fish has ever been known to the people of the islands. Nevertheless, there are severe
~doubts whether ‘the fish - resource can feed an expandmg human popu]atmn and an
_ increasing turtle-farm project; and certainly there is no reason to expect that it would

support these and extensive commercial exnlmtatmn as well. The amounts of fish l1ke1y
to be reqmred to feed turties are dmcussed in3.10 and 3.11. '

5 15 To date there has been no use of the turtle grass resource Its potentlal mlportance
however, as feed for the crawl-penned 100 pound turties is great and a quantitative survey
of submerged vegetation among the Torres Stra;t xsiands shouid be an 1ntrms1c part of the
development of the programme

Lmuts to Productlon

- 5.16 The Islanders naturaliy see turtle farmmg as an expandmg mdustry However there
- are readily percewed hnutatmns to the size that the mdustry could or should be, allowed
to attain, : : . : .

5.17 .As discussed in 3.5, the labour of emptying and f]llmg ponds ané tanks mommg and
evemng is intensive and many farmers are at present occupied for a good part of the day

with the chore of changing water by hand Since each farmer has other tasks to perform

the amount of time avaﬂable imnts the. number of turtles to be tended _
5.18 . [n 3.3, it was mentioned ‘that some farmers already had hand pumps or petrol

pumps. For -some islands, a reticulation system — consisting of windmills pumping sea .

water to an overhead tank from which water could be run to the tanks — has been
proposed. Clearly, such a system would provxde more time in whlch flSh for more turtles
could be caught and prepared : : :

5.19 Despite the fact that easier watermg (referred toin5. 17) Would make 1t poss153]e for
each farmer to tend more turtles, such expansion _would soon.be limited by the amount
of fish required to feed the turtles, éspei:ialiy when large ones are being held in crawls.
That limitation will have two aspects; first, the physical labour and time to catch and
prepare fish; and second, the problematic capac1ty of the fish stock to sustain mcreasmg
and contmuous levels of explollation ' oL :

520" Eisewhere 3. 13 - '3.19), when d1scussmg the sizes and consiructmn of crawls
mention was made of the very large number of turtles that would have to be held i in them
if there should be a total of 120 farmers and if each. produced 50 turtles per year that
must enter the crawls. Assummg that the most_favourable saleable size is reached after 2
years in the crawls and they house 12,000 turtles, the fish required to feed them would
weigh approxnnately six tons. Clearly, with our present state of knowIedge we cannot say
* whether this intensity of explmtauon is ecologicaliy feasible.

5.21 If domesticated strains should be developed, the limitations nnposed by the size and
vuInerabmty of the natural’ egg source would be removed. This can only come about after
the problems of sea-crawl construction and captwe breedmg have been solved. Even then,

‘the limitation imposed by the number of egg- producmg turtles that can be heid w111 be_.

'aéded to the’ othcr hm;tmg factors already d1scussed
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6.+ CONSERVATION OF THE EXPLOTTED RESOURCE

. Turtles

6.1 One is often impressed by the great mortality among the very young or juveniles of
- “animal species. When it is realised that species have persisted in the face of such mortality,

“one is led to wonder how tins can occur. In the case of turtles much of the mortahty is
of the foilowmg sorts: SERRE Sl :

(i) Disturbance of each other S eggs by females nestmg in large colomes :

(i) Destructlon of nests or killing of eggs by high t]des storms ﬂoods or droughts

(:11) Destrucnon of eggs by predators,

~{ivy Killing of hatchlmgs on their way down the beach to the sea and for a whlle

theteafter

6.2 In the case of (i) above, site fixity for one beach by a great number of turtles has Ied
to a shortage of space for nests and this expresses itself in nest destruction, If this were
- . serious it should depress Tecruitment and over a penod of years reduce the popu]atlon of
laying femaies usmg the beach :

63 Destruction of nests by envrronmental factors cannot be ant1c1pated by the egg
laying female and the strategy which mitigates against any female 1osmg all her eggs is to
“distribute the total egg laying in numerous clutches over a- laymg season. A population
‘can of course use a somewhat similar . strategy for .ensuring some ‘recruitment by

_ _d;stnbutmg the cgg laying of many females over the egg laying season, so that some lay

their ‘clutches early in the season and others late. Compared with the green furtle jn

“Australia, the hawksbill, wh;ch breeds over the whole year, shows this strategy 10 an
cxtremedegree : L B U BT R o

' 6 4 Predators operate in regulatmg a popuiatlon by huntlng smgle 1r1d1V1duais If more

Aindividuals are present the predator.can only take one and any given individual has an

+ enhanced chance of escapmg Wlth aggregdttons the re]atlve chance of an 1nd1v1dua1
: escapmg is Jmproved : . : : .

6.5 The mortaitty mduced by factors dzswssed under 6. 1 and 6. 2 can read;ly be dlverted
- to man-induced mortality without reducing the proportxon of .turtles availabie for
_ recrmtment to the population. However, it should be noted that hatchhngs removed from
their natural nest at aboui the time of emergence, have survived the dangers listed under
6.1 (i) and such removal should be equated with the ‘mortality caused by ‘beach
predators, fish and sharks Furthermore if ‘the emerging hatchlings are too reduced in
numbers and predatlon is still mtensc the relatwe chance of an emergmg hatchlmg
escapmg predators is reduced :

6.6 We would conciude on balance that as Iong as the turtle farmmg pm}ect remains

small, ‘operating under the labour limitations of husbandry and feeding and with only
_modest technological assistance for watering the tanks, the wild turile stocks would be
secure, except where many eggs were derwed from small rookerles :

6.7 In the event that particular rookeries prov:ded turtles w;th h1gh favorable commercxal
properties we would suggest ‘that ‘the removal of eggs be tlmed to correspond to a
carefuily determmed opttmum season. : :
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6 3 Estabhshment of a domestic breedmg stock would obwously remove pressure from.
wﬂd populatlons

' F:sh

69 It has prevxously been explamed that the fish stocks used as turtle feed are
complementary to the turtle stocks in developing the proposed industry. 1t may be that
the fish resource is quite large. We know very little about its size, however and this
unknown factor requlres urgent mvestxgatxon and assessment. ' :

7 PROSPECT S FOR ACCEPTANCE OF THE PROJ ECT BY WORLD s
e CONSERVATION ORGANISATIONS o '

Conservataon C!axms for the Pro;ect

7 1 Bes:des the economic benefzt to the Torres Stra1t people v1suahsed for the farm
‘project, it is described as a conservation exercise (2 1. Itisin fuiﬁﬂmg this promise. that
" the project faces perhaps its gravest uncertamties In order to become economically viable
the : enterprise -will have to sell its products on ‘an international market. World
_conservatxon organisations are very sensitive to the exploitation of populations of rare or
‘declining -species and, ‘unless they are satisfied that the -proposed exploitation is not_
harmful, they are likely to lobby for the banning of international trade in the products -
mvoived The u1t1mate success of the project will therefore depend on whether it shows
promise ‘of improving the chances for both local and worldwide survwal of the exploued '
species and on its ability to convince mtematxona! conservation groups of this potential,

7.2 One of the ways in which the project is said in the Ecoiog;cal Impact Statement to
contribute to conservation is through *head starting’ (see 2.5). The proposed conservation
'beneﬁt is to be achieved by the releasing, as yearlings, of ten per cent of the turtles reared
from each lot of eggs taken from wild colonies. This ‘procedure has not been subjected to
experimental testing. It is one used by Mariculture Ltd, the heavily capitalised turtle farm
on the island of Grand Cayman in the Caribbean, As aileged JBStlflcatlon for licences to
take eges from vanous turtle sanctuanes for commercxal rearing, a percentage set by a~
somewhat dubious demographic calculation, is put back into the sea as yearlmgs
Manculture calls this practice ‘head- startmg and regards it as’a conservation move. The
claim may, of cotirse, be valid and the practice has been uncritically adopted elsewhere.
Its vahdﬂ:y remains wholly unproved, ‘however, and the burden of proof of its
~ effectiveness would seem to rest on those pemmmng for access to protected egg sources
What is required before a released, pen-reared turtle can realistically be regatded as a
viable reinforcement of a colony — as the demographic equivalent of some given number
of eggs that a mariculturalist proposes to take away — is a pilot research program in which
pen-reared yearling turtles are tagged and released in a designed pattern of Jocalities. The
- program determines whether they are actually able to survive in the natural environment
and whether, on reaching sexual maturity, they rejoin the breedmg coiony from which
they have been taken or merely wander away- somewhere, : : '

7.3 The life cycle of a sea turtle is complex and it is posmble that pen-reared turtles lack
some of the instinctive or learned behavioural equipment for survival. Although there has
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) _been no mvestzgatlon of the ecoleg;c geography of the sea turtles of Torres Strait

. research elsewhere has shown that they undergo extensive m1grat10ns and developmentai _
L :-_-shifts in habltat P : o : -

74 The Jgreen turtle espec1ally, 1s a 10ng~range penodlc m}grant commutmg between a |

. specific nésting shore and a distant yearround feeding ground that often lies hundreds of
~miles away. Before taking up residence 0n a home ‘pasture ground the yOung turties
“disappear completely for about a year. They ¢ then evidently move from station to station
“as they reach increasing size, gradually abandonmg their ]uvenﬂe carnivorous diet for the

< ‘herbivorous habit of the adult. On reaching weights of around 125 pounds they begin to
adopt the ; grazmg habit of maturity. Tt is into this complex life cycle that a head-starting

_:program ‘proposes . to Anject . pen—reared recruits for green turtle -populations. “While
successful head-startmg no doubt circumvents the ‘heavy . predation “on hatchlings,
_ eleasmg young turtles, that for the first months. of - life have been hand-fed on strange
‘food -in Testricted  quarters, cannot be accepted as sound conservatmn until it has been
stat1st1cally tested by recoveries in carefu] t&ggmg—and -release expenments -

7.5 : Another justification cited for the Torres Strait program as conservation is that it wﬂl
flood the market with turtle products and thus reduce turtle hunting and poachmg, which
: -'throughout the troplcal world is exh&ustmg sea turtle resources and degradmg the survival
* -outlook of populanons and species. : : s

. 7.6 The ratlonaie for thiS claim will be exammed separately in the economic report. It
" can be said ‘here however, that to try to forecast the commercml ouilook and vicissitudes
“of the diverse products here involved - some of them déstined for the curio trade, some
to become gourmet itenis and some with strong potential as staple meat supply — would
appear ‘to be a difficult- economic prediction. Meanwhile, unless the enterprise involved
~becomes a monopoly able to operate at any pnce level and matket size, the alternative to

: market-ﬂoodmg would sunply be stimulation of new markets and higher prices. This

“would encourage both legal ‘and illegal turtlmg everywhere and surely produce a

- disastrous increase in the world-wide pressure on sea turtle stocks.

TA thlrd conservatlon benefit cited for the project is the prospect that the successful
-.spreadmg of cottage mdustry farming by the Isianders would bolster the determination of
" State and Commonwéalth agencies to deny’ access to the region to outside turtle-culture
. enterprises. Obviously, no evaEuanon of the vahdlty of that prospect is poss1bie or
appropnaie in the present repo;t R :

Possnble Obstacles tc World Acceptance !

7.8 Although both the hawksbill and the green turtle range w1de1y through the tropwal
seas of the world they both have been seriously depleted by combined overexploltatlon
-and loss of habitat. In its ‘Red Book’, the Internauonal Union for the Conservation of

. Nature . lists the hawksbill as an endangered species and the green turtle as seriousty

reduced. I trends, rather than absolute population numbers, are used as criteria, both of
;these specms are. obviously’ endange:ed They are a d;m;mshmg resource that is bemg
_ sub;ected to growing expioitation for mternanonal trade.

79 Accordmgly, the eyes of conservatmmsts are on them closely and any new threat to
thelr status, actual or potential is likely to evoke the mterventmn of such orgamsatmns as

17




the JUCN, the Survival Serwce Comrmssmn, the _Woﬂd Wildlife Fund the Fauna:
.Preservatxon Society and a number of others.. : oo

7.10 Since large nestmg colomes of the hawksbill and green turtle were dlscovered in
Torres Strait a few years ago, the area has attracted international interest as an important
asylum for these diminishing species. It can therefore be expected that every aspect and
nnphcatlon of the turtle farm project wﬂl receive close mtematmna} scrutiny.

7.11 The conservation clzums made for the undertakmg will mevnably be ex,ammed and
disputed. For example, world opinion as to the validity: of head-starting is mixed. Some
people consider it is at least worth trying out; others regard it as merely an -expensive. way .
‘to kill - turtles. .- The . market flooding and . price-lowering . function - promised for the
§enterpnse will ‘also . receive v;gorous cntmlsm Cntlcs are predlsposed to ]ook with
suspicion on all clauns of this kind. . : :

7.12 There appear to be good Teasons to doubt that markets for hlgh quahty turtle
products can readily be flooded. ‘Some factors mvolved are dlscussed at 1ength in the_
_separate £conomic report on the prO}ect o

7.13 The ‘subject is one - of great .concern to conservationists, They recogmse two
opposing -theoretical possibilities for stemming the decline of species that are being
exploited by international commerce. One is by massive, widespread farming that might
saturate world markets and - discourage both poachers and -legal “hunters. While
species-survival people are w:llmg to. give prospective farmers of .wild species the benefit
of the doubt, in the case of sea turtles they have been pred:sposed against commercnai_
farming by Maricultute Ltd, which after promising to flood markets, .is now «doing just
the reverse — purveying turtle meat through Arnerican supermarkets to housewwes who
never saw it before; and mjectmg new vigour into previously undersupplied ‘markets for
oil, calipee, skins and green turtle shells. In ‘other words, “the world’s only currently
operating turtle farm is actively expanding its market, ra1smg prices and exacerbating the
predwament of wild sea turtie stocks. If the Torres Strait project.is to avoid a .poor
reception by conservationists, it will somehow have to msplre confldence in its ab;llty to
avoid such developments as mentioned above

7.14 An aspect of the Torres Strait project that seems sure to draw adverse attentlon is
the sale of young turtles as'curios — that is, stuffed objects to hang on the wall. Besides
the inevitable uncertainty concerning the ability of the farms to flood the market for
such objects, there will very likely be widespread emotional reaction against both killing
young turiles and hanging them stuffed on the wall, Unfortunately, at the present stage
of its development, producing and preparing these small turtles as curios or as educational
material would appear to be the one aspect of the enterprise that is beset with the fewest
technological problems and is most practmable asa commercnai venture.

7.15 The cntxcxsm and opposxtlon of conservatmmsts could o some degree at least be
avoided if five moves were made as follows:

(i) Present - the ‘project to world conservatlomsts as an effort to mamtam the

“economic and cultural integrity of a group of native people — not as primarily a

* commercial venture. It should never appear that the native people are merely

labourers in someone else’s enterprise. ‘This possibility can be most readily

.- precluded by placing most of the responsibility for runmng the orgamsatlon in
- the hands of the Torres Strait Islanders. S

18




(n) Initiate a program of crawl breedmg of mature turtles to produce a11 eggs used . .

on the. farms, makmg pubhc this sprogram and a firm schedule for its
development

(111) Undertake and publtcrse a vrgorous scheduled program for the art1ﬁ01a1 selectton
of truly domestic breeds of turtle. -

C i) Make it an aim of this breeding program to produce a strain of turtles whmh in

the desuable econom:c characteristics that are bred for, will be so distinctive
“that it cannot be confused w1th wild bred stocks e1ther in the market or rf
" accidentally released into the sea. o : R

(v) Ensure that atl eggs for the farmrng pro;eet come from domestrcated turtles and
make pubhc a schedule for achrevmg thls aim. -

8. DISCUSSION.
Genera! : R e
8.1 In planning thxs Anguiry and in gathering data and preparing the repert we have
mterpreted the terms of reference as requlrmg answers to the following questions:

(a) Is the Ecological Impact Statement furnished by the management of the turtle _

+ farm scheme an adequate - document and is the pre;ect bemg deveioped in
“accordance with it? o

(b) To what stage has the pro;ect developed and what is. the current condmon of the . :

- farms? -

- (c) In its present stage of development i it proceedmg wrthout evtdent m}ury to '

either the environment or the wild sea turtle populatxons of the reg10n7 -

"~ {d) As it moves into projected full-scale commereta] operation, producmg meat, oil,
' skins and shell as well as yearling turtles for the curm trade what new probiems
‘of husbandry canbe predrcted" R - :

(e) 'At that stage of full operation, what effects can be foreseen on fish stocks
explorted as turtle feed and on the turtle coiomes from whtch eggs are taken?

(f) . What probiems can be anticipated for the time when slaughter~s1zed turtles must
- be moved into extensive sea-crawls (turtle pens)?

(g} What assessment can be made of .the conservat;on beneflt that has been

visualised for the operation, both 10cally and w1th respect to its effects on wﬂd

sea turtle populations?

. {h) What reactions can be expeeted from orgamsatlons concerned over: the

diminishing of sea turtle stocks throughout the world, when word has spread
that young Torres Strait turtles are being shipped and sold as curios, and that the
international market is to be supplied, and perhaps stlmulated to growth by a
new source of turtle meat, oil, skms and sheil‘? '

82 In the body of this report we have provided answers to some of these questtons
While ocur hurried visits to the islands were too short to obtain a detafled knowledge e_f
conditions at each, the very rapidity of the visits and the focus afforded by plying each
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'fam;er and Island Chairman w1th a standard quesmormalre gave the survey a sharpness :

'1mmedlacy and perspectlve that otherwise would have been hard to achieve,

.83 An outstandmg impression from the survey was the. resourcefulness and initiative
that the Islanders have displayed — ‘both ‘the _suppo:_te_d far_mer_s_ and ‘those hopeful of
being accepted as farmers in the future. The dedication-and good sense ‘that they are

_putting -into the project is ong of its main assets. Their co- operattve reaction 1o the

- inspection was also impressive. Despite ‘our intrusion as alien people asking a rapid series
- of what must have appeared odd questlons the people all answered to the best of thexr
- ability and with unfailing good humour. DN :

'8 4. All the Istand Chairmen made sincere efforts to understand what we were trymg to

o do through our questionnaire, which was des1gned to anticipate the limits to the size of

the farming project, to establish the sources of turtle eggs and feed and to judge whether
supplies of fish or other food available for growth were sufficient. It was clear from
talking with Mr Gaetano Lui, Mr Tanu Nona and Mr George Mye that they had never

- conceived of fish stocks as exhaustible, btit'they now realise that to establish the size of

fish stock to be used as feed is as ;mportant as good husbandry to the weifare of the
turtle farmmg project.

8. 5 Tt seems clear that the management of lhe mdustry should not 1gnore the fund of :

common sense and native ecological knowledge that the Islanders have. The best use of
this -asset conld be made by having representatives from each island group in the
"Company. .and by holding the meetmgs of the Company in- Torres Stra1t —- and we
recommend accordingly. ‘ :

86 Mr Lui repeatedly made the point that there had been httle supemsxon of the farms '

' -beyond laying out the original guidelines. He suggested that no one really knew how to
farm turtles and said that the people had had to feel their way, to try things out and to

share their knowledge with each.other. He personally had visited many farms and had_

tried to advise the best type of farm for eondﬁmns on Yam Island,

8.7. From the diverse array of pools and tanks in use on the farms it was clear that nearly

_any sort of container will do to hold the turtles. However, it was not poss1b1e to establish
the optimum volume of water for turtles of various sizes, One huncired and fifty hatrhlmgs
up to a month old appeared adequately housed in trayq made from 6" x 4" sheets of
galvanised iron. At agesof 5 or6 months only a dozen to twenty turtles eould be held by
such trays. Diversity in the sizes of the concrete tanks nsed precluded our gaining any
impression of the numbers and sizes of turtles that ought to be held in a given volume of
water. However, it did: appear that yearlings, especially green turtles, were in nearly every
case overcrowded in the size trays (apprommately 6".x-6') in 'which they were held.

' 8 8 It seemed probable that overerowdmg, coupled w;th abnormal or madequate feeding,

B _ caused the turtles to bite each other’s flippers. It appeared that- turtles of chfferent ages

could not suceessfully be held together ina smgle tray or tank

8 9 Beeause records were not kept of the quantlty of food gwen mommg and evening,
nor of the growth rate (length and welght gain) of the turtles bemg fed, we are unable to
say what would be a favourable density and feedmg regime for maximum growth We
recommend ‘that such resedrch be commenced on ‘each island. Records should be kept

- separately for turtles hatehmg from -eggs from: eaeh souree Proleet Off icers should be -

~instructed to undertake Of supervise such research
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' Geographlc Dwers:ty of the Farmmg

-.8 10 A feature of the turtle farm prOJect that requ1res conmderatlon in any future
planning is the: geographtc spread and heterogeneity of the operation. Because of the great

distances that separate. the farms ~ they extend from Murray Istand at the top of the

‘Great Barrier Reef to One-Arm Pomt in northern Western Austraha - the scheme isnota

“single enterpnse but 2 number of d1fferent pro}ects that vary wtdeiy in thelr problems N

and resources

:-8 }I The tslands (hffer in many ways Physmgraphmaliy some are eontmental some
voleamc ané some of coral origin. One series of farms, those of the Bardi people at
'.One Arm Pomt are not locate(i on an island, but ona penmsula in the Ind1an Ocean. At
‘Murray, _Dam]ey and Stephen tslands the eastern Menam-speakmg group, sardmes are
j'avaﬂable for feedmg turtles, whlle eIsewhere reef fish, pelagic, cursorial species, 01 mullet
must be caught. In some plaees oggs for stockmg the farms are avaﬁable a mile or less
'away, in others the farmers travel as far as 20 miles to get them On some of the islands
~ only green turtles are reared because only eges of that specles are available; other 1slands
stock only hawksbﬁls and still others grow both species. In the case of the hawksbtll
: '1s1ands - those of the Western and Centra} groups in Torres Stra;t — there are dtfferences
. in ‘ease of access to stocks w;th good shell characteristics and thus in marketabﬂity

.Dts;;ar:ty in other resources - boulders and cobbles for crawl constzucttoo, for example;

mangrove pﬂmg for p&llS&de erawls or extensive ancestral stone weirs for trappzng fish for .
feed - give some of the islands advantage as sites at which big tortles could be heid for .
further growth when they have outgrown the tanks of the small farms Variations in fresh.

B water supply, in fertlhty of the soil, or in the product1v1ty of nearby trochus shell beds,

‘give . the 1siands different potent1a1 for producmg supplementary feed for crawl- penned o

“turtles, as they outgrow the fish’ eupply that sustained them as Juvemles Beds of

. turtle—grass are extensive at some of the islands and restncted at others. If a way to_

harvest submarme turtle-grass is devised, differences in its avallab111ty will make for more

. locai ‘disparity in the capaclty of the islands to hold big herbivorous green furtles, The

. presence of offshore reefs protectmg areas of shallow water is requisite to development of
good ‘grass pasturage; the reefs also increase the practlcabthty of mstailmg crawls that
storm seas will not carry away ‘Besides such’ local dlfferences in resources, the varymg

E distances of the islands from a shipping centre or an air-strip produce further inequality,
making some farm sites more suitable than others as places at which to locate crawls. The
“many | local social and demographic differences among the separate settlements may prove

© to constitute one of the important varjables in the undertaking. The turtle farm project is,

thus, a number of dtfferent enterprises which though they share a source of support and

Can u]tunate market vary w1dely in then problems and assets.

3. 12 If a technology of crawl and sea—fence constructton can be worked out and turtles
-ate induced to nest on artificial beaches, the important goal of developing domesticated
‘turtle strains can probably be realised. For a turtle culture projeet to deserve the name

- fam, , it shoul_d not ‘take eggs from natural wild colonies _b_ut from pen-reared breeders
- that nest on artificial beaches. This development not only ensures a stable egg supply as

wild ‘turtles dwindle, but offers the opportumty of emphasmg desued eommerc1a1
-quahtiesby artificial selection. : S
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;8 13 Bes;des 1mprovrng marketabﬂrty, establishmg modiﬁed truiy ‘domestlc breeds of
*“turtle would bring another benefit to the project. It would calm the concern of
'_'conservatron organisations and species-survival ‘people. who see farming as jUSt a factor .

‘which in several different ways hastens the decline of natural : Species. ‘Once a well-marked
" .domesucated animal had been derived, the farmers would riot only be free of conflict

with conservationists, ‘but “also ‘'would have reinforced their counter-claim that ‘their
: nnproved’ product decreases the explortatron of wild sea turtle populatrons ' -

- 8.14. Torres Strait appears to be an exceptlonaliy propitious place for the experrmental
~ selection of sea turtle strains. Northern Australia may be the largest remaining reservoir of
the hawksbill, while at some of the green turtle colomes there and in the Lacepede | Eslands
northeast of Broome, _nestmg may be as heavy as anywhere in ‘the world. There'is thus an
‘ample supply of wild material for artificial breeding of green turtIes for medt quairty and_
oil production; of hawksbills for. thickness ‘and pattern of sheIi and of both spemes for

.. hardihood and fuil fast growth

8.15. The hawksbill colonies of the area present a traly extraordmary opportunrty not
“only for the artificial selection of whatever characteristics should eventually appear most
'desuable but also for basic field studies in genetics and micro-evolution. During ‘our
mSpecuons of the farms, where h&tchlings from separate islands had been kept in separate
1anks, we repeatedly found cases in which lots of turties {derived from drfferent island
nesting colonies showed strong drvergence in. pattem ‘The differences - mvolved both
prgmentation and markrng, ‘and in.some eases were s0 clearly evident that the separate
. island $trains in a mixed Jot could be sorted ouf as fast as they could be picked up. The .
Islanders spoke also of difference in size, in growth tate and in the thickness of the shell
'that they had noted’ among drfferent island populations Espeerally drstmctrve pattems
‘were observed on sheils of hawkshrlis from Crab Iackson Poﬂ Sue I,ong and ; Cap
1slarrds :

8. 16 This marked tendency to vary from 1siand o rslarrd would “seem almost entxrely

i -genetrc — .that 'is- not assocrated with any direct effect of the environment or with
treatment of the eggs after, bemg coliected but mherrted as a special trart that has

' -orrgmated urrder partlaI isolation at . separate 1slarrd rookerles because ‘mating. is
“concentrated there. If this is indeed the case, the vanabrhty offers a palette wrth ‘which
' amflmal se}ectron in pen«reared stocks could | produce a shell pattern that would best
. satrsfy the world market or any of the regmnal preferences in that market. Two ways in.

whrch thlS can be done are: : - SRS

(a) breed only from fast- growmg, welicoloured ammals from a preferred stock

(b) produce a desirable animal by takmg ‘advantage of the alreddy d:stmctrve genetrc
- differences in the various island populations by breedmg between’ stocks and so -
raprdiy developing a distinctive ‘domestic’ type turtle. The ‘process would be

* analogous to that of producing hybnd corm, but the stock 50 produced could be
self sustammg under domestrcation ' : '

: .8 17 Thrs benefrt could - of course be reahsed only’ after a breedmg program had been

' -estabhshed aﬂd pen-reared turtles were matmg in enclosures and nestmg on artrfrcial L
' -'beaehes : Lo - :

' 8.18 Besides the advantage as materral for art1f1c1al seiectron the 1sland related vanatlon
could, by using techniques of discriminant analysis, be vsed as a sort of natur_ai t_aggrng :
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_ ' system by whu,h the turtles derrved from the vanous 1sland rookerms could be recogmsea _ "
.. when found elsewhere. -

819 Aithough a cleariy neoessary part of a reahstlc plan of turtle mariculture '

egg-producing and ‘experimental breedmg ‘and selectxon -present the same feeding and

i . penning problems that attend the holdmg of turtles for meat and ‘shell ‘production.
‘Perhaps .even more. space.would .be required to encourage development of natural -

- :breedmg behaviour. In addition, a breedmg crawl must have access to a Stretch of beach
. suitable as a nestmg medium. : :

8, 20 Once these proper facﬂmes were prov1de:d a permd of several vears would be

“required for selection of the. des;red traits- through a few successive generations. It is.not -

clear how a Iong-term ‘purely deveiopmental exercise .of thls kind would fit into the
. budget and organisation of the existing turtle farm project, but the work nevertheless

~ seems altogether essential and in the lonig run it could prove to have been one of the most

important aspects of the whole program. -

821! The existence and the practical and smentlﬁc s1gmflcance of the dlstmctlve ISlaﬂd
~ strains emphasmes the need for caution in- making use of head-starting as a management
: _procedure The d1screte populatlons can only be accounted for by supposing that:

- (a) the female turtle has the abﬂity and tendency to Ieturn to-the 1siand on wh:ch
‘she was hatched - :

(b) there is a tendency for male turtles to mate only wnh femaies from the 1sland of
: thelr origm and = -

={e) the sensory basis of t]ns 31te tenacxty ‘is An 1mprmted or leamed process' E

begmnmg at the timie the hatchmg turtle enters the sea.

_8 72 1t is possxbie that oldér turtles cannot be thus nnprmted m the event that much

- older turtles (the 10% of yea;imgs proposed as a conservatmn measure para l4a of the
3Impact Statement) are placed in the sea at ‘their home istand, they may be too old to

‘absorb the sensory record that will enable them to return, Should they be’ merely placed -

©in the sea somewhere’ away ‘from their home island and surv:ve to adulthood they would
" “have no way of knowing the 1slanc1 of their derwatlon “So, of matunng, they would
' .presumably ‘mate rdndomly ‘and breed -on any -island. Should ‘this “happen,: the
- extraordinary island races would be rapidly destroyed and no possibility would remain of
© studying an incredibly interesting scientific phenomenon, in which recogmbabiy different
“races have arisen in populations separated .only by a few. mﬂes even though the
'mdlwduals ‘of  the -population could range -far beyond .the dlstances separatmg thelr
breeding sites. This is discussed.further in 7.3 —~ 7.4.. L h

o 8 23 We recommend that nothmg be done by way of e1ther too»heavy egg harvestmg or
: 'reieasmg head start turtles that could Jeopardise the 1sland hawksblli races of the Strazt

S 9 THE FARMS OFr THE BARDI ABORIGINAL PEOPLE AT
' " ' ONEARM POINT -

91 The Bdrd1 farms are so far removed from those of Torres Strait and the conditions

“under which they are operating are so dlfferent that spemal attentlon is given them in the




followmg report of observatrons made durmg a vrsrt to One-Arm Pomt after the mam o

survey had ended.

9.2 Travel to One-Arm Point from Derby was made. by arrcraft in the ‘company. of Mr_ :
David: Drysdale, who has been assocrated wrth the turtle prolect and is the Secretary of
" the Bardi Tribal Couneri : LR S :

93 At One Arm Point we were met by Mr Mrchael H Capelle a Canadran anthropologlst

" “who has been recrurted by Apphed Ecology ernrted as pro;ect ofﬁcer wrth the Bardr :

peop}e . L : : _ .

© 9.4 The Bardr commumty consrsted of 176 people an& there are two other communrtres

~ of similar size nearby. Mr'Capelle: said’ that when he arrived seven fnonths ago there was
" only one farm at One~Arm Point, with a total of 28 turtles At the trme of our vrsrt ‘there
- were ‘three farms and six farmers, three of whom had not yet got therr own farms but

cwould shortly do- so and were being pard at the full’ trammg rate. ' : -

9.5 The farms were Jocated behind a thin mangrove fringe aiong the shore of a lagoon '

The ‘tanks in use ‘were all children’s swimring pools lined ‘with plastic and surrounded
'wrth galvanised iron. Water ‘was' bemg delivered to the tanks from the lagoon by a petrol

- pump. ‘The ‘main feed’ used for the turtles ‘was mullet caught communaily wrth a seme .

~and said to be available at all seasons.

96 Only green turtles were belng cared for by the Bardr Most of these were about four
months old, although there were some one year old turtles. Generaliy, these were in good

_ health and were comparable to those of the better Torres Strait farms. A few seemed'

» shghtly undergrown There were signs of ﬂrpper damage and fungus mfectron was berng
" treated and evidently controlled wrth apphcatron of gentran violet.

'_-9 7 The people appeared to co—operate freety rn the work of frshmg and sard they'.

_-regular}y looked after each’ other’s farms when necessary The Bardr Women were not
‘involved in the farmmg, only men were engaged rrr the work :

9.8 The project had access to a. 16- foot dinghy powered by an. 18 h . outboard motor ._ '
This had been supplred by the AAPA of Western Australia following the recommendation

“by Mr Bramley, a Fisheries Officer, who had been sent to help the Bardr peop}e by the
Western AustralramDrrector of Fisheries. -

99 According to Mr Capelle, the Bardi ‘were going to Teceive two addrtronal dmghres
~ with 10 h.p. motors from the AAPA. He said ‘that three farmers. had also ‘applied for
Commonwealth Government loans to ‘purchase boats but hai not yet had replies to their

- applications. A" 22-foot plywood launch with inboard motor, given to the’ Bardi by Mr

'Drysdale was being refitted arrd reparred by them under Mr Capefie’s dlrectron

9.10 Accordmg to Mr Capelle the Bardi people drd not wish to concentrate on turtles
They were also interested in erocodrle farmmg and flshmg He shared this interest and was
particularly anxious to set up a pilot expenment in the culture of mud crabs which are
plentrful in the area. : :

911 The generai condrtron ancl potentml of the Bardl farms seemed good. 'I‘he people are -

mtelirgent and, with the motivation ‘the farm project gives them, appear resourcefu] and
. industrious. As with the people of Maer, turtles are a traditional part of the Bardi cuiture.
- Special assets of -the locality are a reliable mullet supply, protected bay water, and the
MAnNgrove. prhng that should facilitate crawi constructron ' R -
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: 10 1 Even hmrtmg Our apprarsal strrctly to the terms of reference for our. survey, we fmd o

o '.'th1s ‘project to have complex ramifications and caution ‘against simplistic or wishful =

‘thinking in assessing its achlevements and ‘in plannrng for its Tuture. Solutrons for several
- ' ‘fundamental problems cannot now be seen and these 1mpart uncertamty to the outiook

E -for the enterprlse The key problems are: - i

L :(a_)"'-'devrsmg 2 ‘technology “for pennmg turtles for further growth as they approach'
R _"'welghts of a‘hundred pound : R . AT :

b)) _achrevmg Self- suffrc;ency in egg productlon and thus rehevmg erd popuietrons L .
us _'-:of the egg- tolis now bemg taken A : ST '

L 5_:-_': (c_)_: '&evelopmg a selected strarn or strams of each of the farmed specses o

: ﬂ"?'(d) '.conductmg experunents 1o test the efflcaency of head startmg as the basrc g
' conservatron claim made by the pro;ect -

' :(e_)' _menagmg productron arrd marketmg 50.a8 10 avold stlmulatmg rtew markets and :
. thus causing heavrer pressyre on natural stocks, - : .

R (1) :-'-wrnnmg the conﬁdence of world conservatron orgamsatrons an the valrdzty of the :
R .'corrservatlon claims made for the project: - :

In the face ‘of these comphcatrons and unpred;ctable factors the future of the pro;ect rs_ o

<ot easy io forecast . : . : o D 3
'10 2 In 1ts present form however the prOJect is not adversely affectmg the wrtd turtIe

. papulations.

210.3 Small turt}es are bemg successfully reared and mounted for sale The taxrdermy is
cexcellent. However, even this stage of the proposed production cannot be greatly
expanded as long as ‘wild-bred eggs are used. Moreover, this part of the prolect will

o probably receive especraﬂy unfavourable attentron from world conservation organisations.

_'104 On the whole httle adverse effect of the husbamiry procedures was observed,’
although some stunting of growth was apparent especrally among turtles older- than’ one
“year.* We obviously are unable to comment on the condition of turtles that, prior to.our
© o visit, may have died on the farms through either overcrowdmg or inadequate shelter from

- the sun. Some flipper damage from mutual nipping was apparent, especially among green .

- turtles held in ‘high densrty Because of a lack of- quantrtatwe records for each farm,

.;conchtrons for maximum survival and growth couid not be determmed Such records_ '
“‘should be required of all farmers. :

10,5 The next stage in the development of the undertaking, the rearmg of turtles to the

Iarge sizes at which they will prociuce meat and torteiseshell, poses serious pmb}ems

o Sound techmcai advrce will be needed before the Islanders can hope to bulld crawls and :
| ‘sea- fences for 1arge turtles ' :

S 1{) 6 The chref conservatron beneﬁt clalmed for the pro;ect — the proposal to mcrease
' aturaI stocks and pay ‘for the taking of wild eggs by releasing pen—reared yearhng turtles
_ representmg ten percent of all eggs taken — is an untested procedure, the value of whrch'
is seriously _quest;o_ned by some biologists _an_d _co_r_rser_\_ratromsts its worth can __or_rly be

* "-See addendum at page 41,
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determmed by a careful taggmg program in whtch pen-reared tu{tles are marked and
systematlcatly released, with the patterns of recoveries critically evaluated. In the case of
- distinctive island populations of the hawksbdl turtle that occur in the Torres Strait, even
df reieased year]mgs survive, they ‘would eventuaﬂy ccause the loss of the genetic
_'dlstmctweness among the various 1siand popuiatlons unless all those reieased should
mvarlably breed with- turtles from thetr 1s1and of origin. S

10.7 A proper understandmg of the ecology and populatton dynamlcs of both the_ '
hawksbill :and - the green turtle can be. gained only by carrying out marking programs at
‘the various nesting grounds. The help of the Torres Strait Islanders should be counted on

as a strong asset in the development of these taggmg programs P

"10.8 0f the farm proJect should be a]lowed to expand wild- caught feed especxaily ﬁsh _
.cou}d become limiting. Aecordmgly, before growth is encouraged the sizes of the fish -

_ stocks of the area should be determmed and these’ should suhsequently be regularly _
“menitored to avmd the poss;bdity of over exp‘imtatlon '

1109 Until techmques of craw! and sea-fence eonstmctzon are worked out 1t is not
' ‘posmble to say whether tracts of submerged vegetation can be utilized in ‘their natural
_ state as enclosed pasturage, or whether s0me method of hawestmg may be neeess&ry In
*-any. case the distribution .and area ‘of .the turtle- grass pasturage available at the various
islands shouid be determined. Although sea grass is less lkely than f:sh stocks to be
limiting, it may prove to be an mportant factor in any future development of the farms,

10.10 Several years’ research in- the Torres - Strait ‘area should . have preceded o

.estabhshment of the pro]ect ona production basis. Further. growth shouid be held back .
until such a research program has provided answers to some of the blologlcal and_ '
'ecoIoglcal uncertamtxes that make controﬂed development impossﬂ')ie

1. RECOMMENDATIONS
111 Because there has been ‘no’ adequate unpaet study on- which to ground the o
commercial turtle farming enterprtse in northern’ Australia, we propose that if the effort

is continued it should, for the time, be kept smail and be tegarded as pilot expernnental
project in which research is emphasased : :

11.2 We recommend that data derived from the above pﬂot study be used as the basxs of
a new Ecological Impact Study. whmh should constitute a minimum requnement for any
future growth

113 We recommend that in the new Ecologxcai Impact Study the dwersny that exists
among the separate islands as regards both assets and problems be recogmsed and that a
separate analysis and project plan for each istand or 1sland group be requlred

11.4 We recommend the immediate initiation of a 1ong-term tagging program, staffed by
' Islanders in which femdle green turtles and hawksbills are m&rked on the nesting ground
as ‘a way of determmmg ranges, mtgrattons feedmg hab1tat breedmg szte fmty,
reproductwe rhythms and populat:on structure.

_ :11 5 We suggest the mountmg of a program of from three to five years durauon to test _
. the vahdxty of head-startmg by reieasmg lots of tagged pen-reared green turtIes ina pattern
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de31gned to reveal theu subsequent fate or movements T}us programme should not be :
extended- to the hawksbﬁl turtle because of the nsk to the genetw mtegnty of the 1sland .
strains. * - . C SRR SR
'_ 11.6 lepenmentatmn shouid begm at once thh the construction of crawls and sea pens ) '

- 311 .7 Pilot studies shouid be. made of the space and feed requnements of large ’surties- -
L kept in crawls and in fenced submerged pastures : :

CUI18 We recommend the quanhtatwe surveying and subsequent momtormg of ﬁsh stocks o
‘used i in feeding turtles. . : SRR

119 Expenmentatlon in the use . of turtle-grass as feed should begm in’ order to' _' : .

'_determme carrymg capacrty, effects of over-grazing, and yleld under amﬁcml harvesung

. 11,10 As an appropriate erawi is deveIoped a breedmg program should be orgarnsed in
o -Wthh pen-reared turtles nest on artificial beaches and: produoe alt eges used by the farms.

1111 When penned turtles ‘are regularly matmg and nestmg on artificial beaches, af-'_ ;
. - program should be estabhshed of artificial selection to establish distinctive: strams wnh .
traits favoured in the market - : .

- 11.12 Before development toward commercial self sufﬁc;ency is undcrtaken mmediate '.

' .:steps should ‘be taken to forestall any stimulation of world markets and to allay the -
uneasiness of world conservation organisations, by adapting and publicising a trade mark . -

‘that identifies products as the yield of a group of small farms manned and managed by’
- Torres Strait people, as one of the few ways in which they can remain self- supportmg o

_11 13 Because of the extremely comp}ex problems associated w1th the pro;ect we:
recommend that if it is continued, there should be perlodlcal general revzew of the.
progress of the husbandry and the research fmdmgs -

- 11.14 We recommend that each turtle farmer be reqmred to keep records of ail detaﬂs: )
*and results of his husbandry and that the farms be regularly mspected by an Islander'.
chosen by the people - A
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APPENDIX A: SKETCH MAP OF ISLANDS OF TORRES STRAIT VISITED FROM

- 2 OCTOBER THROUGH 7 OCTOBER 1973 SHOWING THE COURSE OF THE M Y,

- CAPE MORETON.
The list of breedmg sites was compﬂed by askmg the Islanders at each of our

' stoppmg places to name all the local breeding grounds of sea turtles. Presumably other' _

rookerles are located at greater distance from track of the Cape Moreton b '

ou /ﬁa
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';_ APPFNDIX Al: LIST OF ISLANDS NAMED AS TURTLE BREEDING

SITES BY TORRES STRAIT ISLAI\zDERS
L2 - 7 OCTOBER 1973

: f:rﬁzgr Name of Island i -Comment ’
: oy Jackson " Tdands known to the
o2 : West ‘Western Group:
1 ‘Hawkesbury “Located between
Yore, Tukupai Jervig in North,
3 ‘Green - .| Naghir in East,
. ‘Christraas, Zarat, Kulbax Kulba; = . Hammond in South and
- -Kanig, Tuin, Muzba: Fruit, Pumpkm S Badu in West.
. Zagasap, Ann Muicunab (Tm(,as} o '
Surag, Nelgie, Sunswaet Dadalai, -
- Gitalai, Kanig No 2, Sarble Y{ml
Nur Ajah, Gamauala:
4 - Saddie st Islands used by -
5 -+ Poll - - ‘the Central Group
S Poll Bank (” = Fali Bank) s
6 - Sue = Warrabur
T 1+ Bet -
. L1 Bet
8 + - Long
13 : Cocoanut : I
) : Pol, Bank between Bet and Loag e
-9 o F Cﬂp : : W
iy "o Dove -
19 “¥Yorke
12 “Arden
13 Layoak
20 Keats
18 Kadau
15 - ’ Aukane
17 - % Kabbikane
S 16 + . Bourke
14 * Mimi
21 Lk Rennel
‘22 * Dalrymple
" Maer = Murray ‘Istands used by
<32 Dowar Easters Group
-33 Waier - R
31 “BastCay -
g . " Eur Cay
- 30 _Anchor Cay
29 . Bramble Cay
28 * -Underdown Isiet
27 Darnley
26 Nepean
24 Stephen
23 Campbell
- Tobin Cay
34 ~ Hannah Bank
: .. Benefit (near Hannah)
y ~Raine (11°.36'S 144 )
25 Kos = Stewart Reef

¢ Not readily dmmguzshed :
* Eggs said not to be collected from these Islazads ’
+ Cases in which hawksbill turtles said to have ongmated fmm spec:fleé zsiands were
) read:iy distmgulshable from those of cther islands.
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APPENDIX B SUGGESTED HEADINGS FOR
ENVIRONMENTAL IMPACT STATEMENT
TURTLE PROJECT IN TORRES STRA{T ISLANDS

. SECTION I SUMMARY

'lithle---.-_.' L
o 1.2 Authority proposing action
13 Authority of action
" 1.4 Authority to receive statement
-~ -1.5 Proposed action :
‘1.6 Possible adverse envrronmentai effects
1.7 Alternatives considered :
1.8 Qualifications for authorzty issuing statement

SECTION 2. PR_OPOSED ACTION

2.1 Objectives
2.2 Proposed action
2.2.1 Production
Holding of farmed turtles
Feeding of farmed tirtles
$2.2.2 Processing and marketing
. 2.2.3 Maintenance of field population
Control and monitoring of Wild population
2.3 Justification for proposed acuon
2.3.1 Economics
2.3.2 Environment
Reefs
Beaches
-+ 2.3.3 Infrastructure
- 234 Txmmg of the project

'SECTION 3. CHARACTERISTICS AND CONDITIONS OF THE EXISTING ENVIRON-
- MENT ' -

- 3.} Climate
3.2 Resource use
Land
Reef area
Fish stocks

SECTION 4. IMPACTS OF PROPOSED ACTION ON THE EXISTING
- ENVIRONMENT

4.1 Amenity and conservatmn
. Islands
. Tuartles
Fish
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SECTION

'-S'ECTEGN

5. SAF?G‘UARDE;
5 i Cemm;tmcni Gf the re%ourc,e

5 2 ()pe;ahonal {,ontrol
3 Envnﬂnmentdl protwtwn

6 U}XAVO!DABLL AEVLR’SL Ei*E‘ECTS e
61 Emotwe va}ues :

6 7 Recrealmn (Tour;sts se,emg breecimg mfﬂcg) S o

63 quna SRS
 Turtles L
Fish

: 64. I{cconcﬂiauén S

: -_S_ECTM“@

: SEC%IQN i

SECTION

7 ALT}RNATIVE LOURSLS OF ACTiON

7 1. No action . : L
7.2 A]ternatwas of sc,ale
7 3 Lconomu, consu‘leratmm I

SCHOECEOP ACT}ON : .' -

9. REFERENCES

~SECTION 10. ATTACHMENTS
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| APPENDIX C

E : : i S

* Fig. 1 Darnlay Istand, shv:)wmg d;strfbutmn of turtle farms_along ‘the ‘shore, The low, roofed
structuresaretiaefarmbmldmgs R s e

' . Fig. 2. Communal turile culture on Damley lsland The shed in the view houses three farms belongmg
: toa collaboratmg fam;ly group Note the new concrete tanks i in constmctlon on rlght
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- " Fig, 4. {_)zi_}_nley Island: farms of b_ainbdo-'az_ad_-palm-_'tha:tc_:h i:anstr_t_xt_:ﬁi_(.)n.' s
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Fig. 6. Yam 'Is!a_m'i:
gakvanised irom.
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" Fig. 8, Maer Island: si-month-old green turtles eager o be fed.,
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Fig s. Maer Island' gird throwmg cast~net' for, sardines in fmnt of he:: tuxtla faxm._flfh_e ship ‘on the

lnonzon is the M V Cape Moreton whxch transported the survey party

ﬁg 10.- Sardmes used s staple tmtle feed on Maer and’ Damley lslands. Upper, _spotfed 'he:_ri_né_,
Harengula Icomsgberg!, lower, haxdy head Pranesus ogzlbyt IR R
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Fig. 12, Stone iish weir, Damley Istand, 'I'hese anmt:al stmctums, which are stﬁl in nde, not only help
provide turtie feed: but also may serve as mode[s for consiructnon of sea-cmwls on t‘he 1siands at Whlch
boulders are ava:iable.
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farm.on ' Island. Note at Iower centre the scalloped back edge
) of the hmd fhppcr on he turtle whwh has been' mpped by ank mates.'
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Figs.17-20 Show four of the miounted hawksbills to be pmduced by the project for the curio trade.
They were selected from a mixed lot to ﬂlust:rate four of the shelt patierns ihat are subject to
A _segregatmn on Toxres Strait islands. The drvergence is far more strlkmg ‘when the censnstency of the
; difference lS noted in tanks each holdmg a nnmber of turt!es from a smgle 1s1:md '
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: ADEENDUM 10 REPORT ON AN INQU]RY INTG -
ECOLOGICAL IMPLICATIONS OF A TURTLE FARMING PROJEC'l

‘After complet:on of th1s report the taxuiermlst preparmg young turtles to be soEd as

~" curios, reported that he had found heavy mfestation of WOLnS m the body cavxtles of

some lots of turtles, .
Specunens of the worms have been 1dent1ﬁed by Professor John Sprent of the

i University of Queensiand _as the mund worm (nematode) amsalﬂs type 1 and probabiy_

. either sunplex or typlca

. Fish are the natural mtermedlate host of this worm and porpmses and d{)lphms the
. deﬁmtwe host.’ : :

- The worms are in the turﬂes as acc1dent1ai parasztes and couid not compiete thc hfe

_cycie and reproduce in the tanks.

- " Continued feeding of infested fish would i mcrease 1{_1festat10n in the turﬂes however
and migration from the gut into the tissue might occur,

“The Murray Island turtles were the most heavﬁy infested and 1t i3 there that sardmes ,

'are fed most exclusively, especially the spotted herring.

Ev1dentiy therefore the frequency of larvae in Torres Stralt fishes varies markedly
" according to species and ihe Murray Island sardme is probably the soitree of the troubke
at that Island. : . .

Some means of control suggested by Dr Sprent are:

) changmg the dzet

. (i) cooking the fish, .
(D) freezmg them to - 20 éeg‘rees and hoidmg them there for 24 hours

' 'and he has indicated that other methods mlght be explored.

Of the recourses mentioned the second seems impractical because of the tendency of
- ‘cooked fish to break up into fine waste and create intolerable pollution in the tanks,

"It seems possibl_e that mechanical damage done by the worms to the wall of the gut
may have caused some of the stunting that we noted in turtles six months old or older.

If s0, then control of this para51te must obviously have h1g.h priority in the farmmg
pro}ect :

22 November 1973

41







TURTLE FARMING PROJECT
~IN NORTHERN AUSTRALIA

REPORT ON AN INQUIRY INTO
ORGANISATION, MANAGEMENT AND MARKET PROSPECTS
OF A TURTLE FARMING PROIJECT
IN NORTHERN AUSTRALIA

OCTOBER 1973

L.P.SMART, F.CA.
: “Marquand & Co.,
51 Queen Street, Melbourne 3000
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'_ 51. Queen Sireet
Me_lbourﬂé 3000. .

: 1 No_vex_nb_er '197_3

" Dear Sepator Willesee,

‘1 enclose heréwuh my report on'an ‘enquiry into Organisation,

__Management and Market Prospects of a turtle farmmg pro;ect in

‘ Northern Austraha '

L Thank vou for the opportumty of workmg on thlS unusual but

- f&scmatmg 3331gnment

_ -Yours sinc_erely,

- L.P. Smart; F.CA -

- Senator The Hon. Don Willesee,
‘Special Minister of State,
Parliament House,

Canberra, A.C.T. 2600
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Br_':éamb_le. N

B | am pleased to report on my mqurry mto the orgamsatmn and

-jmanagement structure of . the furtle farmmg project in Northern

T Austraha and' to make recommendations for improvements, 1also

.accordance wzth
brief =

R Approach to mquoy
a . ‘should be’ noted that because the objectrves of the turtle project

_ ._report on whether the admm1strat1ve headquarters should be
o -1ocated m Canberra or e]sewhere - o
. Report format i n o -_"I‘he terms of reference of the 1nqu1ry are detailed in Appendrx .
D and my report proceeds in the orcier set out in the ferms of

s reference

My approach to th1s mquuy is summansed in Appendlx 2). It

- 3 have been stated only in gene:al terms and emphas1s has been

plaeed on the conservation aspects 1 have found it necessary to

write the busmess ebjectwes and strategy to complete the format

. of this report These objectives, the strategy, general descnptron

o -Maierr‘_al Ave_i;able

" and chart of the proposed busmess and management of turtle
o __'farmmg are set out in Appendrx (3.~ '
The mater1a1 avaﬂabie and other source mformatmn data and

' acknowledgments are detaﬂed in Appendxx (4). Itis appropnate

however, to express my thanks to Mz P.J. Lawler, O.B.E. and his

' staff for therr attention to my numerous requests Also Dr AF.

T -Carr and Professor A.R. Main have given me the benefit of their

.:remarkable knowledge and ablhty in relating this business study .
" “to sound scientific ecological and conservation material. In fact,

tlns report should be read in eorzjunctlon with the report dated
. Ociober 1973 prepared by Dr Carr and Professor Main,

| Basis of opinion.

'ThlS report is based on the data listed in Appendlx. (4), my

observation of the pro;eet and ‘my commercial judgment. The

L '_‘fmanc;,al information used: has ‘not ‘been subject to audit. The -
“‘report ‘is an -expression of my opinions of the various matters

 To examine the

. organisation and *
- management =
" structure

. .Present corpomre
stmczure S

“raised, Wthh opimons are sub]ect to the conectness of the data -

- 'supplied tome. ;"

LTO EXAMINE THE ORGANISATION AND MANAGEMBNT
"-STRUCTURE OF THE COMPANIES WHICH HAVE BEEN SET
~'UP IN THE CONTEXT OF THE TURTLE FARMING PROJECT
“IN NORTHERN AUSTRALIA AND TO CONSIDER WHETHER
~AND 'IN WHAT WAYS THEY MIGHT BE IMPROVED. IN

"PARTICULAR ~ TO CONSIDER WHETHER - THE

* /ADMINISTRATIVE HEADQUARTERS SHOULD BE

LOCATED IN CANBERRA OR ELSEWHERE’,

The present structure cempnses three cempames

- Apphed Ecology Pty Limited

o s~ Ab or1gmel and Islander Products Pty anted
oL Aborlgmai and Islander Marketmg Pty Limited

- mth common management structure and mterlockmg directorates.
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- Reasons for chang-
. ing organisation and

- management -
-_srmcmre SRR

. App_liéd Ecol_ogy -

-Research and ' .

- Development .
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(1)

The orgamsatlon and management structures of these eompames i
“are nolonger. smtable for the turtle venture

The prmmpal reasons are

Apphed Ecology Pty anted 1s deszgned to unde!take

research and development actmty which is .an entirely

" “different function from an ongoing p;oduction venture.

B Accordmgiy Apphed Ecology Pty Limited should not C
- control the management of the turtle venture ' o

: (;ii_)'

The" marketmg strategy discussed 1n seetion 4'is a _' B

'co—ordmatmg function ‘rather. than 'a direct . sellmg

o _”:'functton ‘A co—ordlnatmg marketing function calls fora -
o different’ modus operand1 from that presently proposed-- o

U and - must” be kept separate from Tesearch  and

iy

development in ownershtp, control and dtrection

‘The business objeetwes (as dzstmct from the sczentlfic_ -

:ObjEGtIVeS) as set out in Append:x (3) would be best

. “achieved by a stmeture which could” eater for the turtle

" venture as an mtegrated unit but would keep areas of -

; .responszbﬂlty clearly’ deﬁned through “a corporate of

‘legal status designed to sutt the neeés of each area of
respons1b1]1ty : S

The busmess as envrsaged is dependent on the ‘turtle

_ 'farmers and as it is their work their ability and thelr
-'-busmess they should have conszderable 1n¥olvement in

" the management of the turtle venture

Acco:dmgly 1 would reoommend the followmg arrangements

(a) Applzed Ecology Pry L:mzted This company. should be a

“scientific ‘applied ‘research company. Its income should

be ‘solely from ‘grants for specific research on projects
involving, Australian: flora and fauna for the benef1t of -

'_ Aboriginals e,nd Istanders. The board should mclude (3}

' - eminent sczentlsts () government representatwe e.g.

from " the Council for - Aboriginal Affairs, and )

L dlstmgulshed expertenced ‘businessmen. The board

-should be comprised ‘of people who can attraet grants
_ for research, set sound parameters for research projects

and organise .and monitor the projects. The managing

3_'d1rector should be a person_who has administrative

- experience and should be based at head office Applied

Ecology Pty Limited should act as the ‘techmcal advisor’

to the turtle ‘project but must not manage the’ project

because of the probability that research and development

Cf merged wzth the commercial turtle activities would

result ina confuses:l conglomerate Sueh confusmn creates




Cottage industry . _
‘turtle farm :
_ co—operarzves or

“similar. corpomte L R

i structure

Torres Strair
“Turtles — the
: opemtmg company

: _reasoﬁable c'oadltio'as and aggravated in this instarice b'y '
" -geographical distances involved, Appendix (5) sets out

:'-suggested amended ob;ectwes and management chart of

:'.'_the operatzons of Apphed Eeology Pty Limited, The -
- administration and . management services structure of
- Applied “Ecology. Pty Limited would be cons1derably

o '__:'_-reduced from the present level.
oidb) Cottage mdusny turtle farm co-operatwes In Appen—
"o qix (3) there is reference to the eottage industry turtle

farms’. This phrase identifies the business of growing

: turtles from hatchllngs to approximately .15 Ib weight in |
/2 years 8 months. ‘At this stage the “farmer” would sell

. his'15.1b turtle to.a corporate body which Wouici grow
. the turtles in sea crawls '

o Ttds essen‘ual that the. farmer manages thxs cottage farm

part of the busmess Dr Carr and Professor Main, in their

e companion . .report, highlight . the ‘animal husbandry

N s‘{andards of the. Torres Strait Islanders thelr mgenurty
o and their _ob_vx_o_us_ __abﬂity :to ‘handle turtles; these’ '
- fundamental abilities must be used in the growing of
" young ‘turtles. Furthermore, it is my opinion that the

raising of young turtles ‘would be in harmony w1th the i

Islanders’ traditional way of life.

- The management structire envzsaged wzthm th1s section
“of ‘the business would. operate within the rules of 3

'Co operatwes tobe formed representmg Eastern, Central

“and Westem Istand ‘groups.  The Co-operatives would

eaeh have a Board of Duectors of 3 or 4 Island members

- plus the nominated representanve of the Queensland

_-'Government Department of Aboriginal and Island
©* " Affairs. The co- operatives which could be co-operatives

registered under a Companies Act would each employ an

- inspector and -a_recorder to facilitate the collection of
- management data. The co-operatives in consideration of
..+, permits, funding, "etc. would - contract -to sell  their

produce toa company to be formed which W(mid

B () grow the turties to slaughter size

= (n) arrange the proeessmg and marketmg of the

.U produce.’

! Appendm (6) sets out suggested objectwes and manage-

- -ment chart of the operatlons of these Co-operatives.
ey

: _[_purpose of the report) would carry out the erection of
“'sea crawls, the growing of turtles from a minimum 15 b
“to slaughter s1ze the orgamsmg of the processing and

Torres Strait Turﬂes Pty Limited {so named for the
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i seihng of the turtle product

_ " The “direction of the company should 1nclude Torres
' Stlait Tslanders and busmessmen 1 would recommend a
Cstructure | of three Tstanders (one from each  co-
*‘operative), two businessmen (one marketing oriented), .
and two Government observers — one from Queensland
* Department of ‘Aboriginal Affairs and one from the
:Austrahan Government The objectives and strategy of -
this company are set out in Appendlx {7).. :

~‘Orice agam “Tam of the opinion that the Islanders should .
E play a prominent role Jin this company and v1a the

' o '_'-eo operatwes own a part of this’ company The
© ‘Australian Govermnent could own fifty-one per cent of

~ the share capltai un‘ul the ‘project had been fully .

I : re-constituted and was’ self-supporting and then sell part
“of the1r equlty in equal proportions to the co-operatwes

B _:The admmmtratwe headquarters of Apphed Ecology Pty Limited '
“should be in Canberra but as mentioned previously should be .
: _consuierabiy smalier than the present admimstratlon '

. The admmxstrahve headqudrters of the three co- operatlves sheuld - |
- be on the Islands. .~ : :

The headquarters of Torres Stran; Turﬂes Pty Lnnlted should be _

"+ in Canberra with a branch office established on the island nearest .
-~ the pnnelpal ‘turtle 'sea crawl’. However, the Canberra office
- would be a statutory. ofﬁce with planning, staffing and direction

being handled as much as possible from the operational office. It

s Important that “management is located close to the principal
place of business to facilitiate the control of the busmess

-:'.Et would be adv1sab1e for the audit of these th.tee groups to be.’
completed elther by the Audltor General’s Department or, by an

independent - professional. firm so appointed. In either case the

_ same auditor should be appointed to audit the three groups.
#2770 CONSIDER " WHETHER FROM A COMMERCIAL

o VIEWPOINT THE FINANCIAL MANAGEMENT 1S EFFECT-

“IVE AND : WHETHER  THE MANAGEMENT CONTROL

REPORTS - AND ACCOUNTING PRACTICES THAT HAVE

.' :_. - BEEN IMPLEMENTED ARE APPROPRIATE’.

"1 have not conducted an audit of the internal control procedures
L adopted by Applied: Ecology Pty Limited ot of the data presented
L to me for exammatzon - :

_However the mformauon presented to me was not appropnate _
" for -an” expanded operat:on It i important that the financial - . '
-._statements presented to date be subject to audit to_establish
" whether the accounts do show a true and falr view of the state of
" affairs of the eompames : X : -




o _'-In respect of the future it is not posszbie to set out a detaﬁed o
- accounting - ‘and reporting procedure -as this task is a major'
““exercise and is dependent on the eventuai format of the wholg -

S orgamsat:son 1 have scheduled the prmc1pai matters which I
- consider - should be . the -subject. of ‘regular management and
- ‘accounting reportmg and th1s schedule is attaeheé as Appendrx

(8).

- To -estimate

. . production ‘¢costs” -

~Sea crawl .-

: 150 _'?",'?Ployé}_es'

gt

- - of Islanders

_._'_To assess currenr :
- demand

Soles to be
: -é?&_t_pecfed L

‘3. TO ESTIMATE PRODUCTION COSTS FOR THE PRO

- DUCTS THE PROJ ECT WILL: INITIALLY PRODUCE (PAYING
" PARTICULAR : ATTENTION “TO * THE -IMPORTANCE OF
~ LABOUR COSTS) AND TO SET OUT THE ASSUMPTIONS ON
- WHICH THESE ESTIMATES ARE BASED’.

: “Appendix’ (9) sets out the- detaﬂed workmgs of the estimaied_

producuon costs Insummary:

(1) ifa sea crawl .can be constructed for $600 000 or less

‘- and it -has an effective life of at least 20 years the
"pr03ect is economically feasible.:

(i) The project. has been constructed on the basis of 100

S turtie_ farms. Tt is est_l_mated that_a totalof 150 Tslanders
- “would be employed; 120 would be employed in farming

_and zelated activity and: 30 employed attending the sea -

crawl and trawler fishing.

(iii) The ‘farmmg methods emrlsaged can be tmly descnbed

: as cottage mdustty in respect of growing turtles to 15 Ib.
j_"Growmg turtles win sea crawls is, of ‘course, more

. intensive farming but the bulk of the work entailed is

;-‘ﬁtrawler fishing to provide feed for the turtles. Flshmg is
~an integral part ‘of ‘the Eslanders life. '

_ ‘4 TO ASSESS CURRENT DEMAND FOR THESE PRO
... DUCTS ‘AND EXPECTED GROWTH FOR THE NEXT FIVE

- YEARS™.. ... . _ :
I have obtamed an overall picture of the marketmg and

i movement of - _t_u_rﬂe_products throughout the world. This data,
~which .is of considerable strategic *importance, has been made
. -avaﬁable to the Department of the Special Minister of State for
- distribution on 4 confidential basis. In summary, the sales levels
" .that can be reasonably expected. depend entirely on a marketing

_ :program designed to fill the ob;ecnves of the turtle project.

o+ The - major producer of turtle meat currently is Mancuiture
.. Limited .of Grand Cayman Isiand. Its strategy appears io be

- similar to that of an intensive poultry breeding industry and they
i “will ‘be marketing thex,r better :quality meats_through U.S.A.
:supermarkets the shell to J apan and élsewhere, and oils and soup

© meats mainly to Germany and ‘United ngdom They have also

sold meat fo Austraha for soup makmg
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S Mancu}ture Lid have estlmated that wtthm fwe years theu gross :
- :sales should be. five times present sales and in the region of $17
‘million. per annum. Their . market is- related pnmanly to the
DA rapzdly growing world market for. high protein meat. Turtle steak
.., has a protein content of about 23%, a fat content of about only
70.2% and 102 calories per 100: grams. ‘These factors and the
* similarity . of turtle meat ‘to veal should ensure acceptance of.
turtle meat in the m&rket place. - o

As there is a kncwn World grcwth market for high protem foods -
;_partzcuiarly meat it ds now ‘axiomatic that the demanci growth .
:_w1ll continue raptdly : :

- _Acccrdmgly the answer to the questtcn 2 Can the mdustry grow" _
* - is simply. yes. Provided the industry is based on the production -
and marketmg of food the demands for the product will grow.

R .-It_ wilt be no_ted_that there h_a_s_been_ no .ref_erence__m _th1_s report 10

“the ‘curio trade. I have not taken the curio trade into the .
© . economic calculations of the' project as a ‘curio trade is ‘suicidal’
L long-term. The sale of turtles-as curios is a peculiar marketing

s1tuat1on and one whlch must be controiled 1 recommend that:

(a) If the appropmte laws are relaked to enable turtles to be
- sold as curios they be relaxed to permit no more than the
_manufacture and sale of 10 000 stuffed turtles per annum.

: :'(b.) .Stuffed turtles should be sold only from Great Barrier

_-Reef souvenir shops as an article depicting the wonders of

:this area, ‘Australia. should not pemnt marketing of stuffed I :

L -_"Australtan turtles on overseas markets. It is my opinion

- that is would :not be possible to produce the number of

_ .~ stuffed turtles required to sat1sfy the demand that would
“be created wcrld wide. : s

(c) .At the above level of sales the ‘Torres Stra1t Turtles Pty
Limited’ could augment its income by $20 per turtle or .

©+7$100,000.— $200,000 per annum.

‘In respect of tortoise shell from Hawksbﬁl turtles there is a steady

demand for’ sheli at substantial prices but it is not possible to

- determine ‘a growth factor. It is reasonabie to assume that the
B growth of demand in this area. is limited. -

‘5. TO MAKE AN ASSESSMENT OF THE GENERAL L}f.VEL

" OF PRICES THAT WOULD "BE ‘OBTAINED FOR THE
~ PROJECT’S PRODUCTS ‘AND THE ‘SALES LEVELS THAT
- COULD ‘BE "‘REASONABLY EXPECTED IN THE INITIAL
 YEARS ~OF “OPERATIONS AND-TO IDENTIFY MAJOR

FACTORS WHICH COULD INFLUENCE THESE EST[MATES’

"_'Appendlx 10 (1) sets out the sa]es Ievels that could be reasonably

expected
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marketmg SRITAR
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To assess
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B Appendsx 10 (2) attached sets out the assessment of the general
level of prices that would be obtained for the turtle products and
it should be noted in partlcular thata 100 1b live weight green sea .

U :turtle could be reasonably expected to produce sales amountmg
" 1o $100 F.0.B. Australian main port. . "

6T CONSIDER WHAT MARKETING ARRANGFMENTS .

~ - WILL  ENABLE - THE - PROJECT. TO . OBTAIN MAXIMUM :
.+: ADVANTAGE FROM ITS MARKET: OPPORTUNITIES BOI’H
wooIN AUSTRA.LIA AND OVERSEAS™. + :

It should be notéd that the pmgected total saies should be

- approxzmately $1"million per annum when the project is in full

foperatmn To establish a tradztlonal network of sales outlets on a

o turnover of only _Sl milhon is not economically possible because
the margins for selling are comparatively small. Accordingly, I'am

‘strongly “of ‘the ‘opinion ‘that, iin respect of turtle product sales . -

© . “(both in-Australia and overseas), the operating company should

“enter into arrangements with existing organisations who have the

- marketing outlets in Australia and ‘overseas and, therefore, the

marketing mtelhgence 1o service those markets

LT TO ‘ASSESS THE DESIRABLE LEVEL OF INVESTMENT
~IN THE PROJECT ‘AND TO ESTIMATE THE RETURN ON
FUNDS INVEST ED’ oo

- f am-of the opmlon that the desuable 1evel of mvestmenl in the
e prolect should be about $3.6 million including research costs to

“date ‘and the “refurn “on these - funds invested should be
R approximately 6.5 per cent per annum (non- compound),

e Appendlx 11 sets out éetaﬂ of the caiculatmn and assumptmns
~*~made in arrlvmg at these ﬁgures -

R TO CONSIDER WHETHER THE COMPANY STRUCTURE

- THAT HAS BEEN ADOPTED IS AN APPROPRIATE MODE OF

‘ORGANISATION FOR THE INDUSTRY WITH PARTICULAR
o REFERENCE TO THE F()Ll OWING QUESTIONS '

A THE EXTENT .TO . WHICH THE VARIOUS I“ACETS.

. OF THE PROPOSED TURTLE INDUSTRY SHOULD

" “BE SEPARATED OR INTEGRATED EITHER WITHIN

. THE . SAME ORGANISATION OR IN SEVERAL
o ORGANiSATIONS PR o :

~ B . THE MOST ‘APPROPRIATE MODE OF ORGANIS-

- U ATION FOR THE INDUSTRY AS A WHOLE AND ITS

' VARIOUS FACETS (E.G.CO-OPERATIVES, ONE PRO-
PRIETARY COMPANY. STATUTORY AUTHORITY).

'Appendsxes 5,6 and 7 set out the corporate structures which I
" envisage -as bemg appropriate for -the ‘proposed industry. As
previously stated .1 do not consider that the existing company

structure is now appropriate.
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9. GENERAL RECOMMENDATIONS AND SUMMARY’ |

- To 'communicate ‘the feelmg and social environment of this
' '-._project in a - traditional feasibility study is difficult and I have

therefore made these comments w;th the purpose of h:ghhghtmg

factors mﬂuencmg the report.

.~ Firstly there is a real need for -the Island people to earn a cash
. income. They want an income but ‘there is little scope for
“industry ‘other than that mvolvmg ‘the sea. A modern fishing
" industry. is difficult to envisage in this aréa because of remoteness
".and the resultmg transport costs whlch destroy the smalt margins
: _avaﬂa‘ole in this mdustry 1t would appear that the only workable
‘basis would be a ﬁshmg mdustry on.a huge scale which would

o probably destroy the Islanders cultural envuonment '

Secondly, the young men of the lslands have migrated to the

- .mainland in search of empioyment There does appear to be an
~undercurrent of desire that the men will return to the Island’s 1f
~ there is work. ThiS project wﬁl prowde work

' '-Thlrdiy, there is a series of scientific studies to be undertaken in
‘this ‘area and the local knowledge of the Islanders is such that
:they would be excellent field assistants in the coilectlon of. the
- mass of data required for these projects. - RS

The project has grown from a research and development situation
- over a period of apprommateiy 3 years to a stage where it has to
- either proceed asa tesearch and development study or be
- converted into a busmess venture Because the project is at the
~ crossroads, and because th_ere has been:a lack of overall business
...+ objectives as distinct from scientific objectives, there is considerable

confusion and mconsistency within the management of the turtle

- ~project snnpiy because of the lack of understanding of these basic

ob;ectlves To move from this hiatus and confusion position into

.. a business venture is not an easy task and much of the report to
- date states, in effect, What should happen eventually. However, to
'_conve:t the present into something considerably more ideal

~ several intermediate stages will be involved and so, I have

schedti_led'a course of action (Appendix 12) to set the project in

“to “a correct business environment bearing in mind that the

ownership, management and organisation of the industry should
be appropriate to the social environment of the people involved. It
should be noted the project can have considerablée scientific
benefits provided that the scientific research undertaken is clearly

~defined, the objectives known, and the work entailed is in parallel
with the business venture. I believe the relevant research and
the commerical viability of the project can be co-ordinated.

In summary my recommendations are:
(1) The turﬂe farmers should be consulted for their




“comment on the 1mpiementatmn of the report in terms
-of their Tequirements. ' -

'_('2) The busmess of growing turtles for meat and sheli should

‘proceed as. a commercial undert_akmg on the basis
detailed in this report, including producers’ co-operatives .

and a processmg/marketmg company.

(3) The management structure should be re-organised to gwe
the planning, direction and co- ordmatlon that the
© project needs and deserves.

(4) The constraints listed in Appendxx 13 should be
_carefully studied and decisions taken dependent on the
outcome of those studles

(5) The sale of stuffed turtles as curios, if perm]tted s‘nould
“be sub]ect to contmI

(6) The existing company Applied Ecology Pty Eimited
_should remain as research and cievelopment technical
advisor. :

(7). The compames Aborxginal and Islander Products Pty
: Limited and Aboriginal and Islander Marketmg Pty
Limited should be liquidated.

(8) In _respect of turtle farming areas other than Torres

- Strait such as Mornington Island and Cape Leveque these

farms can be brought into the business venture (if they

" so desire) as soon as they are numerically strong enough
to own and operate their area co-operative. '

| Z 4

LP. SMART,F.C.A,,

Marquand & Co,,
51 Queen Street,
Melbourne, 3000
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' AP?ENDIX 1z TURTLES Terms of reference of Inqulry mto

1.

: -'_Orgamsatwn Management and Market Prospects

To examme the organasation and menagement structure of the

- _.compames which have been set up in the context of the turtle

~farming pro;ect in Northern Austraiia and to cons1der whether
and in what ways they might be 1mpr0ved In partlcular to.

conmder whether the adm1mstrat1ve headquarters should be

iocated in. Canberra or eisewhere .
. To . consider whether from a commercml v1ewpomt the’

_ financial management is effective and whether the manage-

ment control reports and accounting practzces that have been
1mplemented are appropriate.

. To estimate production costs for the products the pro;ect wﬂl
‘initially produce (paying particular attention to-the import-
-ance of labour costs) and to set out the &ssumptlons on which

* these estimates are based.

. To assess current demand for these products and expected
‘growth for the next five years. : :

. To make an assessment of the general level of pnees that
would be obtained for the project’s products and the sales

levels that could reasonably be expected in the initial years of
operations and to - identify major factors which could
influence these estimates, T

. To consider what marketing arrangements wouid enable the

project to obtain maximum advantage from its market
opportunities both in Australia and overseas.

. To assess the desirable level of investment in the pro;ect and to

estimate the return on funds invested.

. To consider whether the company structure that has been
.adopted is an appropriate mode of organisation for the
“industry with particular reference to the following questions:

{a) the extent to which the various facets of the proposed

turtle industry should be separated or integrated either
within the same organisation or in several organisations

(b) the most appropriate mode of organisation for the

industry as a whole and its various facets (e.g.
co-operatives, 1 propnetary company, statutory author-

- ity).

. To report on the matters considered to the Special Minister of

State by 1 November including recommendations on the
organisation and management of the project and on the
directions in which the project should develop its marketing
resources and pohcxes :
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"NO_'I_’E In ﬂxe mmse of thls asmgrm’xent the foilowmg
considerations should be bome in mind: EBETE

(a) It is desirable that ownersth of the mdustry shouid be
vested in the communities farmmg the turtﬁies ' :

(b) These communmes should to the greatest extent
* feasible, manage the mdust:‘y

(c) “The organisation of the mdustry st be approprlate to
[its cominercial as well as its social environiment and
ﬂacﬂitate the best use of _the_resour_ces empl_oyed_




- 6. _-'Consader the facts and fmdmgs and ensure that terms of_

APPENDIX 2 OUTLINE OF APPROACH TO THIS INQUIRY

. 1 Undertake background readmg and bnef"mg

2. ."Draft an outlme report for clarlfylng key factors and major' '
- -issues pursuant to the 1tems detalled in the terms of
. "reference IR _

30k Undertake famxhansatlon tour of turtle pro;ect area’in . .
5 _'conjunction wnh Dr Carr and Professor Mam w;th the
¥ .'_Ob}ects Of : o L . T .

_'('a)'_ 'gammg ﬁrst hand knowledge of the project - :

' (b) 'exammmg the problems (1f any) of comrnumcatlon lack .
Ciof cons1stency and delegatlon of control

- '_(c_)"relatmg ‘the actual scene to the background data and__
4 financial data available from Canberra = N

"_""(d_)'_--collectmg data wh1eh may mﬂuence the analysm of the B
pro_1ect TR SR :
-'and in partlcular, equatmg the problems affectmg the _

: :_ecology and 'social structure w1th the organlsatlon manage- '
- 'ment and market prospects ' : :

4 Prepare 2 questzonnalre and data coliection hst fox
. --mformation required ex Canbenra 2

3_5;- “Visit and study the operatmns of Apphed Ecology Pty
" Limited. : '

' "reference are mamtamed

'.7_._ ZD1seuss key factors as determmed wath Department Dr Carr_
and Professor Mam '

8. -Prepare draft report

9 _:D}scuss draft report with Department of the Speeial Mamster
. of State and others as mstructed ' o

_ 10 Present final report R
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) ..-APPENDIX 3 OBJECTIVES STRATEGY AND GENERAL-- '

DESCRIPTION OF THE PROPOSED DEVELOPMENT OF THE

" "TURTLE PROJECT INTO A REASONABLY VIABLE BUS. :
'INESS : ST . :

o -Ob_lectwes i : _
w4 To create meanmgful empfoyment for the Islanders in- .
- __occupations which are n reasonable harmony wuh thelr AR

- traditional way of life, -

. To develop an mfrastructure of meanmgful actwity for the _
- Islanders whlch will assmt in obtammg economic mdependence
.in the Islands ' ‘

. To. encourage m1grat10n of Islanders back to thelr homes by

: _creatlon of empioyment

. To conserve the vanous specws of turtle m Northern Austraha

. To farm turtles process market pnmarﬁy asa source of food
- and co-ordinate the business within reasonable econormc lines

: '-m harmony wzth the way of hfe of the Islamiers ' :
1,

0wnersh1§ and managemcm of the pro;cct as far as poss1b1e :

“should be in the hands of Islanders to ensurc that thc Islanders
"j'requirements are recogmsed - NEICREI

. Meamngful employment to be created through the cottage
mdust:y concept ~with .the 1ntens1ve farmmg set amde asa .-
separate commercial venture to. cnable econom1ca1 use of .
capital invested. and technical expertise -

. Research and deveiopment into turtles to bc m parallel w1th '
but segregated from the business ventures. :

. Busmess strategy to be’ based on Tow cap1ta1 mvolvement and

inexpensive production .costs to enable the cottage m{iustry

. concept to compete on the open world: markets with mtenswe

farmmg hzgh capital cost systems of operataon

. Minimal overhead structure to assxst m competmg for saics on
‘the open market ' : :

General Descnptlon of the proposed turtle farm

~ From, 2 controlled collection of turtle eggs. Islanders grow
“turtles in tanks about 10’ x 10° x 17 located on the foreshore

- of their Islands. The Islanders feed the turtles from:ﬁsh catight -

by them on the shallow reefs. It is proposed that the turtle, -

* when it is 15 Ib, would be ‘sold’ to a sea crawl being a paddock

in the sea — where they would be cescd for by bulk feeding of
fish caught from trawlers. When the turtle reachcd 100 Ib

. welght it wouid be delivered toan abattou — say Wyndham -
'for contract processmg and sellmg As a side-line a controlicd




stuffed turtles

' Chart of the proposed business of turile farming

_ 'number of turties 5 000 ID 0{){) per annum would be stuffed
by tramed Island taxxdermxsts for sale ONLY to marine gift
“tourist shops located in the tourist resort areas on the Great

_‘Barrier Reef, The economics  of this’ exercise : have been

- calculated exc]udmg any. proceeds from a hrmted sale of

.- Business
- : S : o R ‘1 “Research and
. Corporate Principal - 0000 Soil e o Other o i+ Development
‘Structure CActivity T 0 - Activities . Areas
T 1 Controlled i1+ Research
Government Collection 3 breeding
‘controlled of turtle - in
RS . eggs captivity
) \L Grant of eggs/hatchlings under licence
" Cottage Cottage i .o I Hire Island.
" Industry Farms - ' Taxidermist
‘Turtle Growing o to process . :
faim Turtles T sn Research
Co-operat- to151b I growth, feed
ives : =1 conversion
‘habits
.. Sale of turtles to sea crawl
Lyt Seacrawl | Do I Fishing|
1] Production | Fishing = |for
of 10016 - Feed : :
| Turtles - ﬁFeeding i | ~Reseasch
; - - B> sea range
T i SN : 1 - farming
Torres
Strait Transpozt
Turtles to. . .Research use
Pty Ltd Abattovr& 3 ofmeatand -
) process ander P fish meals
contract, . )
Sale of preserved specie -
to Great Basrier Reef Qutlets .
Sell through R
Australian ° o
group-who Research
1 trade world- . new
wide in food P markets
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: APPENDIX 4 SOURCE OF INFORMAT!ON
AND ACKNOWLEDGEMENTS

o :Queensland Government _ L
. TheLand. Acts 1962 to: 1968 and amendments SRR
I)r A Carr: :
. So excellent a Fishe. EREER : SUREAE :
s Queensland Department of Abongmal and Island Affaus ol
. "E.Annualreports _ Lo
" H.'Robert Bustard: S :
- -'._.Kay s Turtles and Austrailan Sea Turtles
. BEK. Frske and Maree Tait: _ : PR
B -Paper - Rrghts Dutzes and Polrcy rn the Torres Strait
CUMLL. Treadgold [N : S
- Paper ~ Income ﬂows and econormc structure m the Torres Stralt
. area. : : o
N FW Moorhouse A ' SR -_
i Papers 1933. Notes: on the green turtle
- Bureau of Census and Stat1strcs o S
- Population census Torres Stra1t -
S Queensland Department of anary Industnes

‘Extracts from annual - reports Department of Harbours and :
.Manne o

Austrahan Government

5 _Department of 0versees Trade data and Department of
- Aboriginal Affairs data S S
& ':_'-_:iDeranlyagaIa PEP SRR ' R

- 1939. The tetrapod reptﬁes of Ceyion, Colombo 412 p

Ingle, RM. and F.G W. Smith:

© 1949, Sea turtles and the turtle mdustry of the West Indles
. “Florida and ‘the Gulf of Mexico, with annotated lists in special
© publ. Marine Lab Coral Gables, Unlv of Mlamr 107p

: Schroeder, R E.:

1966. Buffalo of the Sea. Sea Frontiers 12 176 183

_-'Manculture Ltd.: S : o
o ‘The Cayman. Islands - Various pubhcatrons and reports
S Apphed Ecology Pty Limited:
7 - Data ! :
© . Mrs Dorothy Tanus: R . .
'For statistical data of wexght gains. of turtles grown in captmty

- 8ir Alexander Gibb & Partners: For Jearned comment _of L
' prelnmnary costs of constructron of causeways for sea crawl




Management Cnart R

APPENDIX 5 APPLIED ECOLOGY PTY LIMITED

Objectwes (amended)

' To initiate and carry out pure and apphed sc1ent1fic researches '

and mvestagatlons

To undertake pilot studzes schemes, pro;ects ‘and actmtles to

demonstrate the feasﬂazhty of research work and 1nvest1g

B atmns

To prov1de SCleﬂtlfIC research semces, manpower and support

i to pro;ects which they ongmaily initiated and to others
To coliect and dlssemmate mformatlon '

""To achieve a record of perfozmances Wthh wﬂl ensure the
" continuation of grants from the Austrahan Governmem and
-research institutions, and in partxcular Sl :

' _To achieve the above ObJECfIVES in respect of ﬂora and fauna
"'of Austraha mvolvmg Austrahan Aborlgmes and/or Islanders

. Field Staff

 OWNER -
Minister for
Aborlgmal Affau-s for the Australian Govemment
o *BOAR'D OF DIRECTORS .- © " 3 Scientists
o : : S -2 Businessmen
1 Councit for
. Aboriginal Affairs
representative
Research ' Management
.‘Pirector Services Staff
Assistant (s)

"% The board of directors is appointed by the Australian Government via the Minister who would

seeK grants in the proper manner from the Department and also from research institutions,
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_APPENDIX  6: -

- COTTAGE INDUSTRY TURTLE "FA.'R'M

CO OPERATIVES EASTERN CENTRAL AND WESTERN

Objectwes

o : To grow green sea turties from hatchhngs to a we;ght of iS Ib :

g __each in apprommately 2 years 8 months.

- To Brow. turﬂes ina cottage farm envnonment

; -:'To contrect all the llve turtles to ‘Torres Sttalt Turtles Pty s
";.anted’ . AR : . :

. To- gain an adequate cash mcome for the turtle farmers

: ‘ without adversely affectmg their way of hfe

. To operate the quahty standard controls on a group ‘or
" “co-operative ~basis - to ~minimise expense and o ensure .
: consmtent standards of product ' : : :

Management Chart

" Quality control
tiaison with -

- General Manage;:'

Of sea crawl

o6

. OWNER

DIRECTORS

The turtle f;az:rt_a._ers_ .
3 or 4 Istand Repkeéentatit/es e
1 Officer of Queensland )

"Department of Abo_ngmal
alndlsland Affairs :

Individual -

Turtle
-Farms -

Turtle Farm

Inspector

" |Turtle farm
Recorder
Jand :

Bookkeeping




L
-~

Management Cha:t

WNER

- APPENDIX 7: TORRES STRAIT TURTLESPTY LIMITED

The 3 Co—operatwes and the Australzan Go\femme:

: BOARI)OF DIRECI‘ORS

‘-Busmessmen '

o Dnectors TR

2 Islanders (1 fmm each covoperatwe)

Govemment observexs 1 from Queensland and 1

A\

General Manager |

Branch Offices |

= ;' fmm the Austrahan Govemment

' Sea Crawl

'_ Attendants 1

Maintenance

=1

| Administration

Head Office

— Canberra

including
negotiating
and -

.maintaining
‘production .
-and sales |
" contracts

Quality
Controller
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Monthly

APPENDIX 8: SCHEDULE OF SUGGESTED MANAGEMENT

qut_hly

- Monthly
~ Monthly |-

Monthly

' -_Aﬁnual

Annual

“Annual

_AND ACCOUNTING REPORTING
" Period . Report s
Tuzﬂe stock reports showmg :

~Number of turtles
Age of turtles .
Sold since last report

" Dead and missing since last :eport

- Hatchhngs since last report.

Schedule of expend:tuxe for the month and penod to’
date compared with budget

- _Flsh feed welghts fed to turtles during the month
: Schedule of growth rates of selectecl turtlcs,

Monthly f‘mancxal statements
Budgets -1 year :
Budgets -8 Year (updated annuaily) ,

Accounts and reports — au_d;tgd.




. APPENDIX 9 (1): PROJECTED ESTIMATES OF PRODUCTION COSTS

TURTLES FROM 15 LB GROWN TO 100 LB GROWN IN SEA CRAWLS .~ "~

15 .

Number of years

Cost 'bf_tz.irﬂes from cottage farms
Feeding costs -
- Cost of collection of 50 tons of
- fish per day
4 trawlers at an operating cost

. 6f $30,000 each per annum
g I_?roduction'costs

. Amortization and inaintenance
of pens

. Sea Crawl attendants _

Veterinary services -

Administration

- Communications
. Management Services

- Freight and Cartage

69

Tfigoies in roﬁ!_id Ho0s LT

325 - - 25 28 28 25 25 25

650 -~ - 500 50 50 .50 .50 .30
920 - L s - 8 . 80 .80 . 80

Cumaulative 1 2. .3 . .4 5. 6 1. B

$4,125 - .= . 165 330 - 330 330 330 - 330

1,500 - - 60 120 120 120 . 120 - 1200

£600 - - 3 3 3 36 .30 . 30
390 = - o= 300 30 307 30300 30

260 = o= oag . Sd0 a0 200 20 20

T 330

120

30
25
030 -
.20 _:.
80

10

120

T30
28,
S30
IO
50
s

330

120

55

25
30
S0

80

$8770  — .- =" 380 €05 685 €85  6BS . 685 .

685

685 . .

685 .

- *A preliminary cost of sea crawls and maintenance thereof has been estimiated in conjunction with cb‘nsulting éngi'neérs'ex'periencéd' in Island causeway -

‘1 -constructing. A causeway 20 feet high and 1 mile long is estimated to cost $600,000 and have a life span of at least 20 yvears. Although a sea crawl has
--not been designed based on data from Mariculture Ltd it has been caleulated

number of turtles to be housed.

that a 1 mile causeway would enclose an area more than adequate for the -




'APPENDIX 9 (2): PROJECTED ESTIMATES OF PRODUCTION COSTS

70000 .

interest of ‘teirtles grown t0°15 1b, : 8900 N

 Number of Years ' 1 2 3 4 5 6 7 9 10 15
“One avemge.mr'rlé s ]
farm direct costs -. . el S ST e . : _
Training allowance e S 1600 16007 1600 - R e L S T B B
internal Sales _ ' - - 1650 3300 - 3300 3300 3300 33000 3300 3300
Operating Costs - -as pes Schedule (9{3)} el W80 T80T 30 0 80 80 280 5080 B 50
" Annual Total _ S § 1650 1650 3300 3350 3350 3350 3350 3350 . 3350 - 3350 ';.3350
<100 Turrlefarmgroupproducnon costs B : o L I : EREIRE ATt SRR
‘Materdal . . . L 12000 12000 12000 12000 12000 12000 - 112000 12000 - 12000 .-12000 - 12000 -
Labour - _ o - 40160 40160 - 40160 . 45160 45160 - 45160 . 45160 ' 45160 . 45160 45160 .- 45160
Expense” : 12600 12600 - 12600 12600 - 12600 12600 - 12600 ~ 12600 - 12600 12600 "
Annuat Total - o ' $ 64760 64760 64760 . 69760 .. 69760 69760 - 69760 . 69760 69760 69760
_' 'Proporzi'on of group turtle farm production . : _
eosts ) L oo o P : B R . A ) E
per ONE farm (say) e % 650 650 - 650 . 650 0 650 .. 650 650 . 650 650 - 650 - 650
Summary of estimated total C
" production costs -
" topointof transfer of turtles to L
- seacrawls o .. _ _ = _
@5 —3years. oo o ' Bt el T
- Direct Farm costs : i © .- 7165000 165000 - 330000 -:330000 - 330000 330000 - 330000 330000 330000 330000 330000
Farm Group Costs LSl 65000 65000 - 65000 70000 70000 70000° 70000 - 70000 70000 70000
~Annual Total . ©$230000 230000395000 400000 400000 400000 400000 - 400000 . 400000 . 400000 400000 = -
- Cumufative Total ~ ~ . . . $230000 460000 - 855000 1255000 1655000 2055000 2455000 ‘2855000 3255000 3655000 5655000 -
Nét Income to farmer before tax and before S e SRR Sl e e
900 - .2550 260{3 '_ 2600 . 260@ . -2600 S12600 . 2600 7. 2600 e

4 : could tend to be offset by mcreased saEe ynces
=) - .

'NOTE: " In all cost and sales catwlatzons no prmrlsmn bas been made for mﬁatlon Because the pmJect is assesséd as a basic commodlty - foodstuffs —-cost increase

3300
500

12600 0
69760~

2600*f',__3'v;



APPENDIX 9 (3) PROJF CTED ESTIMATES OF OPERATING COSTS
FOR ONE ‘AVERAGE’ TURTLE FARM E

" Estimated

- Daily

Annual
_ : s b Operating
Period © | Estimated | . Cost. ... BRI
cooef IR o Capital - “Excluding Labour
.. Activity -Activity “Cost - ‘Labour Time
Development : Construct farm tank 10 '3 days
time . . Constiuct £arm shelter 8" -3 days
S Construct farm drainage 10 IR
B .. Construct work bench : - 5
» Purchase mincer and kaives - =5
» Purchiase buckets O RS- T o
» Purchase fishing gear 12 2 days
i “Purchase spr_ing scales 5 IR
A I RERRER O 360 : : 13 days
Annual Amorusatmn : ' T35 —
; Anrsual - Collect eggs or hatchlmgs ; : - A
Dady o Water turtles. : Seebelow
S { Drain water 1 hour
 Daily - ~ Clean farm - "% hour
- Daily Water turtles 2V hours
-Daily .7 Feed turtles _ Yshour 1.7,
. Daily | ;. Collect fish R 2Y: hours -
- Daily - | Maintain equipment - $20 Yuhour
~ Daily’ " Record fishing time T ;
-~ Daily . -Record weight of feed o :
Daity Record deangi or missing - $1 o ¥ hour
Record weight of turties s o
[N : o 8 hours
- Monthly - Report monthly S N/A -
R - Medication $24 N/A
$60 . 8 hours *
per farm $50 p.a. . per day

' *Wuh reticulation this time would reduce to 5-6 hours per day FuItheImore the actmiy weuid be

o more app:opnate then, to zhelslanders t:adltional way of hfe

T




B " APPENDIX 9 (4) PROJECTED ESTIMATES OF TURTLE NUMBERS, WEIGHTS ANDFEED

Number of years 1 " 20 3

10

5. .

110

382

159_“".,
T320 0

087 S

269

- 1057

One Average Turtle Farm _ _ - . ' -
' CAge - 1yr _' 150 .- 1507 150 0150 . 150 . 150 .130 150 150 150 1507
Number ~2yr - 122 122 122 122 - 122 122 122122 122 1220
_ - 3yr o . 110 110 110 110 . - 110 - 110 - 110 0 110
7150 272 382 382 382 382 382 382 382 382
ib@-1yr 150 150 150 150 150 150 150 150 - 1507 150
Weights 6B @~ 2yr Coee 07320732 0132 0732 732 0732 732 . 732 0 732 - 732
201b@- 3yt — . 7220002200 - 2200 22000 2200 - 2200 02200 - 2200 3200
150 882 3082 3082 . 3082 3082 3082 3082 . 3082 3082
Feed 4oz -1yt . 38 38 38 38 38 38 38 . 38 .38 . 3838
per 1 -2y e 122 . 122 122 122 122 12201220 122 i 122
Day 216 - 3yr e 2200 20220 220 - 220 220 220 0 .-22000 220
T 38 160 380 380 380 380 380 380 . - 380 380 380
Above p:bduct from Omne ‘Average’ Turtle Farm transferred to a sea crawl - ) & )
Age -4y - ) 99 99 99 199 99 - . g9 99
Number —-$yr : - - IR, - 20 90 .90 .90 .0 %0 80 - 907
~-6yr R - - 807 80 .- .80 .80 - .80 B0
- - — 99 . 189 . 0269 - 269 0269 . 269 269
451 —4yr 1 e L0 i 4455 44584455 0 4455 4ASS 4455 4455 4455 -
_Weights 1000 - 5yr L= L9000 9000 L 9000 79000 9000 - 8000 - 9000 -
1200 -6 yr ‘ _ - - Gty — i 9600 9600 9600 9600 9600 - 9600 -
_ o - —  .4455 13455 23055 23055 23055 = 23055 .723055 23055
Feed 3 —dyr o - - 297 297 297 . 297 297 . 297 297 - 297
- per 4lb . —Syr - - - - 360 360 C360 360 . 3600 . 360 -
pay . 5Ib —6yr i S “ = ..400 © 400 - 0400 . 400 400 - 400
- = — 297 0 6571857 1057 - - 1057 i 1087

1057

360



A?PENDIX 9 (5} PROJECTED ESTIMATES OF TURTLES NUMBERS WEIGHTS AND FEED

AGGREGATE OF 100 FARMS

._ . Number of years

3

S L

12200
11100~
9900° -

15000 <. .

38000 -

103700

100002 6 L
Age ~1yr 15000 15000 15000 15000 - 15000 15000~ 15000 15000 15000 = 15000 15000
e Ly — 712200 12200 © 12200 12200 12200 12200 - 12200 12200 12200
 NUMBER -3y - ~ 11100 11100 - 11100 1110011100  11100. 11100 11100
G AUHRER 4y - - — 9900 9900 - 9900 9900 : 9900 . 9900 " . 9900°
L5y - - — Pl 9000, 9000 S9000 - 9000 9000 9000 9000
Gy el L 800 U8000 8000 - 800" | 8000-. 8000
o 15000 © 88200 38300 . 48200 - 57200 65200 . 65200 65200 65200 . 65200°
1@ 1y 15000 15000 15000 15000 .. 15000 - 15000 15000 - 15000 ‘15000 15000 _
- . 6b@-2yr — 73200 73200 73200 73200 - 73200 73200 . .73200°. 73200 = 73200 73200
weicuTg 201 @3 yr < TS 220000 220000 220000 220000 220000 220000 ;220000 - 220000 T
: 45D @ — &y - o i 445500 445500 445500 445500 445500 445500 445500 445500 -
C0b@Ssyr - e e 900000 T 900000 900000 900000 900000 900000 900000 . -
120b@-6yr - L =~ 960000 960000 960000 960000 960000 960000
15000 88200 308500 753700 1653700 2613700 2613700 2613700 2613700_2613700 2613700
g _4ﬁoz; —lys © 3800 3800 3800 - 3800° 3800 3800, 3800, - 3800 . - 3800 3800 3800
BEED 1 - 2yr ' 12200 12200 © 12200 12200 12200 - 12200 12200 122007 12200
“PER - 2~ 3yr - — 122000 722000 22000 22000 -~ 22000 22000 . 22000 22000 - 22000
DAY U 3B -4y - - ~ 29700 29700 29700 29700 - 29700°. 29700 29700
g 4B —S5yr oo - - - ~ 36000 36000 36000 36000 36000 ~ 36000 36000
ST - 6yr - . - <= 40000- | 40000 40000 . 4000040000 -
3800 16000 67700 143700 143700 143700 143700 143700 143700

<t

15

652007

220000

12200 0
9700

40000
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APPENDEX 10 (1): PROJECTED ESTIMATES OF INCOME FROM SALE OF TURTLES
AGGREGATE OF 10{) FARMS

- Number of Years

. Ig.

15 -

444000 . o
712800 ©

— P
U External Sale
Gross Sales L e e T T e L
excluding curios . ) b S = - S0 900000 900000 . 900006 - 900000 - 900000 - 900000 200000 -
Cumlative e g - - - ~ 900000 1.80m 270m 3.60m  450m 540m. 990
Projected estimates of ‘farmer’ subsidy and ‘internal’ sale off 5 b weight turtles
Annual payménts to- _ e e T e T e B e e
100 farmers _ £160000 160000 __325000' '__3'30(_}0_0 _3_30000 330000 330000 - '33'0'00[} 330000 -330000 330000
Cumulative. S §160000 320000 645_0@0- 975000 1305000 1633000 '19_650'0{} 2295_00{}'262500{} 295_5000'}.46.050_(}0 o
Projected estimates of gross values of turtles
$1.00 per inch of carapace T e e T e T D T e
) ] % Gea—1yr % '9000G 90000 . 90000 . 90000 ;9000'0 90000 - 90000 -_-'_9000'0'- -90000 9_0‘00_0 Lo )
$2.00perlt § 12ea. -~ 2yr — 146400 146400 - 146400 - 146400 | 146400 - 146400 146400 146400 146400 146400 -
§$2.00perib § 4C0ea. -3 vr - - 444000 444008 444000 . 444000 444000 444000 ‘444000 444000
$1.60perlb § 72 ea —4yr - - -~ 7 712800 712800 _.71280_@ 712800 712800 _-7‘1_230{} 712800 c
8 R20pertb $120ea. =Syt — R - L0 500000 900000 /9000007900000 1 200000 - 900000 900000
© $1.33 perIb $160 ea. - 6 yr - _ e e e e VS e e
' $ 90000 236400 680400 1393200 2293200 2293200 2293200 2293200 2293200 2293200

2293200

90000 -



APPhNDIX 10 (2) CALCULATiONS OF. SELLING PRICES S
o “OF TURTLES - o bl

Green turtles - based on prlces recewed from Wor]d markets

: Approx welght* FOB Dl Pnce

Welght wo B o b o Priceperd 'F.OB.
- Stk m meat o 120 perl 1440
Soandusteial e e D e e
red meat - c - 24 o .5(3 perlb oo 12,000 0
. Breast plates - . .. R
. and back'plates - 200 SOperlb R
" Gellatinous | BN R 3
--'meat '-; R ".--1105 perlb Lo 6,30
Flippers iz 40palb S 480
©Liver, heart oL S T
and kidney 4 0 25 per 3] o ULOO
Skins ... .5 - 2.00pert - 10,00
Refined Ol 4 8.20perte - 3280
-+ Sheil as arti- _ R R
facts : : SRR 0 5.10perib | : 25.50
Non-edible . S : o
- material . - 8. 6 perlb : 48 -

100 Ib, BRI $117.28

e m—

vae turtles - based on Umted States unport StatIStICS

1971 $2.10 Aust per Ib of live turtle
(1972 §2.60 - .per Ib of live turtle

*Based on the above quoted U.S. pnces a 1201 llve turtle'
 C.LF. US.A. is valued at ' : :

1971 - $252 - “per 120 1b turtle

1972 $312 per 120 1b turtle.
Hawkshnl] turtles ' .

The price of Hawksbill turﬂe shell is variable due to shell S
- patterns, thickness and outlets. In Japan, for exampie a large _ N =
. shell can sell at $51 Australian per lb giving a value of ' '
- $250-3350 per turtle. However, a value of in excess of $100 is
considered realistic.

Assumptmn

From examination of the marketing data available and selling
turtle products on a consistent annual basis a value of $100
Aust. F.0.B. is, in my opinion, a reahstsc prace fora 100 1b
“turtle. :

- * The weight calculations have been calculated from data received from

. namerous sources. It would appear that additional quality meats can

‘be extracted from the industrial red meat but for the purpose of the
_exercise l have erred towards conservatlsm :

S5
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. APPENDIX 10 (3): NOTES ON MAJOR FACTORS AFFECTING -
SALES VALUES L -

"1'.:Cons1stency of suppiy and quahty should assxst m the'
N _-estabhshment of a stable market and prlce o

2. The major Worid suppher - Mariculture Llrmied - 1s llkeiy to" .
_:expand its operatlons ‘Accordingly, there couid be temporary S
price dechnes from time to time as addxtional product 1s'_

: -absorbed mto the market

3. As the demdnd for high protem teat is growmg rapldly the
farmmg activities shouhi be concentrated on green sea turtles '
“rather than hawksbill. The hawksbill shell markets, aEthough

- apparentiy ‘Tucrative, do ‘not have the apparent growth in

: demand as does the meat and 011 market




APPENDIX 11:
IN THE PROJECT

Schedule of Capital Works

Water reticulation on farms
$2,000 per farm x 100 farms

Sea craw! — causeway
Cold storage units
Housing

Other out buildings
Trawlers

Establishment costs — to date
Additional 4 months @ $55 000

Pre income operating cosis

Farmer allowances
and costs

Year 1
Year 2
Year 3
Year 4
Year 5

Say

ESTIMATE OF LEVEL OF INVESTMENT

$ 200,000
600,000
150,000
160,000

50,000
200,000

1,300,000
* 500,000
220,060

2,020,060

*

see abave
see above

350,000
575,000
655,000

$3,600,000

Retwrn on total funds invested including training allowances and
research and development.

Cumulative Profits before tax and
before interest

Calculation

Sales

Stocks

Total

Expenses

Year Capital
1 § 500000
2 2020000
3 2370000
4 2945000
5 3640000
6 3600000
7 3600000
] 3600000
9 3600000

10 3600000

To

15 $3600000

$ 9.900000
2.293200

12.193200

8770000

$ 3.423200

Non-compound

$3423200 average annual

return = 6.5%
{approx.}
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APPENDIX 12: SCHEDULE OF ACTION

To proceed with the recommendations detailed herein and, after
discussion with the Islanders, a General Manager {(elect) should be
appointed. His duties would be:

1. To arrange for an examination of the constraints.

2. To arrange for the continuing administration of the turtle
project and the formation of the various Co-operatives,

3. To form Torres Strait Turtles Pty Lid and to develop the
-project into the business as outlined in the report.

At the same time, the proposed Board of Directors should be
formed into a committee to advise and assist the General Manager
elect until the Tomes Strait Turtles Pty Ltd company is
incorporated. At that time they would be appointed as directors.
Once the company has been structured the Directors and General
Manager would continue to be responsible for the implement-
ation of the project.

As a separate exercise, action should be taken to liquidate the
two companies referred to in the report.

In respect of Applied Ecology Pty Limited, direction as suggested
in the report can be implemented simply by advising the Board of
Directors of the company the requirements of the shareholder
{The Australian Government).




"APPENDIX 13: CONSTRAINTS

The folfowing itemns are key factors which have to be examined in
relation to the turtle project.

1. Export of turtle products. _ _
The laws appiicable to endangered species should be
considered and where appropriate provision made to permit
farming of turtles and the export of turtle product.

2. Control of sale of turtles as curios.

A procedure to ensure adequate control of sale of turtles as
curios has to be adopted and it would appear that the
procedure involves both the Queensiand State Government
and the Australian Government.

3. Sea crawls.

The proposed sea crawl has to be designed and firm costs
estimated. The preliminary estimates to date are based on
assumnptions concerning location, estimated tidal move-
ments and other matters which have yet to be determined.
The preliminary cost estimates are subject to the resulis of
a detailed study.

4. Anthropological.

The final location of the proposed sez crawl has to be
agreed by the Islanders as there are anthropological reasons
to be considered.




ADDENDUM TO REPORT ON AN INQUIRY INTO
ORGANISATION, MANAGEMENT AND MARKET PROSPECTS OF A
TURTLE FARMING PROJECT IN NORTHERN AUSTRALIA

The worm infestation which has been reported is the sort of detailed management
matter which should be resolved in the preliminary stages of the proposed project.
However, to clarify the issue ! would be pleased if you would append to my report the
following paragraph in appendix 13 (Constraints) as point number 5.

5. Animal Husbandry
The diseases (if any) afflicting turtles should be studied to ensure that they
cannot be transmitted to humans. Historically it would appear that there has
been no serious problem, however problems similar to those encountered in
raising livestock on farms could appear in turtles. Products from turtles afflicted

in any way could be condemned unsuitable for human consumption as is done in
the meat industry’.
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