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STAFF NOTES 

Commencing February 9 the Superintendent (Mr. A.J. 
Fraser), .as Chairman of the Fisherment s Advisory G ommi ttee, 
accompanied by members and the aoting 'Secretary, will risit the 
Mandurah and Bunbury districts where meetings will be held with 
the respective fishermen's associations. On February 16, in 
company with the members and secretary of the Rottnest Biological 
Station Committee, he will visit Rottnest Island for a meeting of 
the committee. During two or three days on the Island work in 
hand at the Station will be inspected. 

Inspector R.J. Baird will leave Perth on February 
14 for Broome after biennial leave. Inspector B.A. Cdrmichael 
is relieving at Broome and Inspector J. Traynor at Albany. 

Inspector G.H. Lyon resumed duty .after annual leave 
on January 19. At the moment he is on special crayfish patFol 
work in coastal areas with Assistant Inspector C.J. Seabrook. 

Assistant Inspector S. LaRoche is still stationed 
at Lancelin. 

Gadet Inspectors D. Smith and J. Kelly are at 
present assfsting the Fleet Maintenance Officer (Mr. A.J. Bate
man) at Fremantle. 

/ 
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Ins1Jector S. Stol:oe 2.nd Cadet Inspector E. Barlcer 
are patrol:~ing the Abro:.hos area in pcv. ;;Kooru:~dhoo". 

' 
. Assistant Inspector E.I. Forster and Cadet Inspec-

tor R. Emery are stationed on the p~v. "Silver Gull" in the 
Jurien Bay:•area. · 

The p.v. "Misty Islei' is operating from Fremantle 
with Inspector H.D. Kavanagh .and Cadet Inspector G. Hanley on 
board. 

Congr~tulations and good Wishes are ~xtended to 
.Mr. W.K. Cherrington, of Head Office, and IVirs. Cherrington, on 
the birth of their second daughter, ~usan Peta, oh .January 24-. 

Other Officers resuming duty · after annual and 
accumulated. leave include Mr. C. R.C. Haynes, mate, r. v. "Lance
lin", and Assistant Inspector R.J. McKay on January 19, and 
Captain H.C.W. Piesse en January 29. Mr. McKay is at present 
acting as Technical Officer. T.echnical Officer J. Simpson is 
duck banding in the metropolitan area. 

Mr. C.R.C • . Ha.1nes entered hospital on January 26 
to undergo minor surgery to his arm. Satisfactory progress 
has been reported. · 

:tnspector R. M. · Crawi'ord, of Gerald ton; who· is on · 
long service leave, recently visited Sydney with Mr. R. M. · 
Saunier, who has purchased a 120-foot ex-navy vessel for cray-· 
fishing en this coast. Mr. Crawford. is returning in the · 
vessel, which is expected to reach Fr'emantle on February 5. 

PERSONAL" PARS 

Mr. H. Ito, First Secretary ·of the Japanese Embassy, 
Canberra, called on the Minister for Fisheri.es (Mr. Kelly) and 
the Superintendent on January 13. The following day he left for 
Broome to investigate .conditions pertaining to his nationals 
engaged in the pearling industr-,1. Ori January 20 he left Broome 
for Darwin. While at Broome he had discussions with Inspector 
B.A. Carmichael. 

We have been advised that Dr. Niary Gillham, lec
turer in botany at the University of Exeter, has been delayed in 
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her visit to this State. Our latest advice is that she will 
not reach Western Australia until August, 1959. 

CRAYFISHll"'\JG IN "AUSTRALIAN WATERS" 

On January 15, a notice was published in the 
Commonwealth Gazette declaring a close season for crayf'ish from 
August 16 to March 14 in each year in the whole of the Abrolhos 
area. It was f'urther declared that a minimum legal length for 
crayf'ish of 2¾" carapace measurement be applied. This has the 
eff'ect •f bringing crayf'ishing restrictions in extra-territorial 
waters very largely into line with those already in existence in 
We·stern Australian waters. We understand that further measures 
designed to close legal loopholes which permitted certain vessels 
to operate last season are imminent. 

<) 

.A notice also appeared bringing ."Australian waters" 
between parallels 30° and 33°s. into line vii.th "Western Austra
lian waters". 

COMMONWEALTH LICENSES 

. . -· 

The attention of all of:f:i.cers is dravm to a 
memorandum received from the Director, Fisheries Division, · 
Department of' Primary Industry, Canberra (Mr. F.F. Anderson). 

Mr. Anderson suggests, that in the case of the 
renewal of' licenses f'or which applications are recei~ed ~9wards 
the end of._ November, the applications should be held until 

. December, when licenses valid to December 31 of. the following 
year may legally be issued. In no case should a license be 
post-dated or issued in November as if it were Decembe·r. 

In the case qf a first 1ice_nse, not a renewal, . 
the applicant should be advised that he is required to take a 
second license for the following year. It has been the .. . · 
practice in some States, but so far not in W.A., f'or officers 
to issue licenses in late November marking them valid to 
December 31 of the f ollowing year. This is contrary to the 
Commonwealth law. 
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MARTh""E MAMMALS AND FAUNA PROTECTION 

A legal op:imon has 1:Jeen obtained from the Crown 
Law Department regarding the interpretation of fauna as applied 
to such birds and animals as penguins, albatrosses, turtles, 
dugongs, seals and dolphins, which are normally found at sea, 
either f'or the whole or part of their lii'etimes. It will be 
remembered that the def'inition of fauna specifically includes 
birds and reptiles. It seems theref'ore that as both seals 
and ~ugongs for example, are ordinarily to be found in parts 
of the State such as sandy beaches and resorts used f'or breeding 
purposes, they are f'aunn within the meaning of the Fauna Protec
tion Act. Dolphins, wnich are always f'ound in the water and 
are indigenous to no part or parts of' the State but to the high 
seas, cannot be classif'ied as fauna within the meaning of that 
Act. They are strictly "f'ish" in terms of the Fisheries Act. 

WCKY BA.ND DUCK SCIIBME . 

Threugh the co-operation of Imperial Chemical 
Industries of Australia and New Zealand Limited, Western Aus
tralia this year is participating in the "Lucky Band Scheme" in 
regard to duck tag recoveries. The scheme was introduced in 
Victoria in 1958 and proved so successf'ul that it is being 
repeated this year. 

Fifty band numbers have been chosen and lodged in 
saf'e custody. The envelope_ containing the lucky numbers will 
be opened on April 30, and all ' persons who have sent in one of 
the numbered bands will receive from ICI a case of cartridges 
of their own choosing. 

As the number of bands returned over the past few 
years has totalled only about 300, and 30 have been returned in 
the first month since the scheme started this year, there is no 
doubt of the interest brought about by the introduction of this 
scheme. 

Any bands recovered should be forwarded immediately 
prior to the close of the season en April 30, together with the 
following details - the exact location of recovery, date of 
recovery, and recoverer's name and address. 



c· 23) 

Scorecards and pest-free envelopes are availab.le at 
Head Office, and any enquiries should be referred here. 

GAME LICENSES 

We have been notified by the Director of Fisheries 
and Game, Melbourne, that a game ].icense_ at a fee of £1 has been 
introduced into Victoria. Initially, this license will apply to 
ducks only. This license will come into operation before the 
next duck open shooting, season in· that State, which commences on 
February 21. 

HOUSING OF GOVERNMENT EMPLOYEES 

The Government recently formed a committee to 
determine the districts in which houses for Government employees 
would be erected, the conditions of tenancy, and any matters 
ge"nerally applying to the leasing nf such. We have now been 
advised that al:.ecations have been completed for this financia :.'. 
year, and that this Department has not been granted any alloca
tion. 

GIANT PETRELS 

On _pages 24 -, 29 are ·listed the recoveries of giant 
petrels ringed as nestlings at Signy· Islands in the South Orkneys 
by the Fa1kland Island Dependencies Scientific Bureau_ in :1958. 
It will be observed that many of these birds, which make a cir
cumpolar flight during their first year, were recovered in Western 
Australia as well as other parts of the Commonwealth • . 

LABOUR DAY PROCESSION 

This Department will once again be taking part in 
the Labour Day procession on March 2, with a float pub:licising 
the fishing industry. Arrangements are in the hands of Mr. A.J. 
Buchanan and Acting Supervising Inspector J.E. Munro. 



RECOVERIES OF GIANT PErRELS RINGED AS NESTLINGS 
IN 15)?.8 AT SIGNY ISLAND, SOUTH ' ORI<NEYS, BY THE F.I.D.S. 

Ring Banding ; Date Date ) Condition Location 
I . ' 

No • . Station Ringed Recovered\ of' Bird of Recovery 
f 

➔ 
-i'. ,. 

\ F.I.D.S. Base 'H' l i 0 0 
544li-2 

; ; Alive and Lat. 34- 39'S. Long. 18 07'E. 
Signy Island i 1. 3. 58 : 24.5.58 ! released South Af'ric a . 

54:901 ! II l 29:3.58 i 25. 5.58. l Alive and Slarigk:op, be.tvrnen Cape Point 
' I 

: releasedo and Cape Tmm, South Af'rica . ---l Ring r <;:moved. l'0 

! ~ 

55042 ! If I 29~3-58 26.5.58 I Alive Eiands Bay, Cape Western 
..__,, 

Coast, South Africa. 
l 

54576 II I 11.3.58 ! 26.5.58 1 Alive do. 

54824 I II I 29.3.58 l 4.6.58 l Killed : . Lat. 32°30 1S. Long. 16~20'E. 
1 i ! 

• South Africa. 

· 54737 i II ' 27.3.58 ' 7.6.'58 j ? Cape Columbine, 110 mile s N. I i 

of' Cape Town, South Africa. 

54720 l II f 27.3.58 7.6.58 l Alive and Of'f Coast of' Dirk Hartog ! 
. released. Island, Western Australia • 
Ring removed. 

55258 I II l 2.4.58 9.6.58 I Dead Hout Bay, 14 miles S. of' 
I 

Cape Town, South Africa. 



I 
Ring : 

No. i 
I 

i 
I 

Banding 
Station 

54227 , F.I.D.S. Base 

54863 
j 

I 
54109 ! 

I 
I 

54268 I 
l 
! 

54035 i 
I 

54906 

54717 

54886 

53986 . . i 
' 

Signy Island. 

II 

II 

II 

" 

II 

II 

II 

II 

'H' 

Date 
Ringed 

27.2.58 

Date 
Recovered 

10.6.58 

29. 3.58, ! June 

Condition 
of Bird. 

Location 
of Recovery 

Alive and released. iKing George Sound, Albany, 
Ring removed. !western Australia. 

Alive At sea in Port Nolloth 
area, S. Af'rica. 

25.2.58 15.6.58 ; Alive (weak con
dition) died. 

Los Angeles Court, St o . Ki.lda, 
Victoria, Austr~lia. 

10.3.58 18.6.58 I Alive 0 60 Lat. 32 401S. Long. 1 53'E. 

25.2.58 ! 22.6.58 

29.3.58 . / Late 
· June 

27.3.58 I Late 
June 

29.3.58 I . 27.6.58 

s. Africa. 

Alive and released.. ! Off Port Edward, Natal, 
s. Af'rica. 

Alive . and released. I· 75 miles NW of' Cape Colum.: 
Ring removed. Jbine, S. Africa • 

. Alive and released. I Later captured 29. 7.58 Lat. 
33°301 S. Long. 17°20'E. 

? Esperance, w. Australia. 

25.2.58 \ 27.6.58 I Alive and reieased. , Turtle Bay; D1rk Hartog 
. Ring removed. . Island, W. Australia:. 

,----.. 

I\) 
\J1 
..._,, 



Ring Banding Date . Date i Condition . Location 
l 

No. Stat:fori • 'Ringed Recovered! of Bird of · Reoovery 

! 
54373 F.I.D.S. Base 'H' 

Signy Island ' 1 o. 3.58 Probably i Alive and released.! 11.A'.t seal',. probably near E. ; 
June/July ; Ring removed. l London, ·s. Africa. 

l , 

54-701 II 27.3.58 i 27.6.58 [Alive & released. ! Burnie, Taslll@.J'lla, Australia. i 
' 

29.3.58 30.6.58 
; 

I Off E. London, S. Africa. 54961 II \ Killed. 
i I 

54741+ ti 27:3.58 29.6.58 Dead. OhaD. Beach,' North Island, ! 
New Zealand. ,,-... 

I\) 

1 2 9; 3. 58 I · 1 • 7. 58 taura Bay, S. Australia. 
CJ'\ 

54836 I II Alive & released. 
' Later capturel(probably 

....__,., 

August) ·streaky Bay, s. 
Australia~ 

! Alive & released. 
i 

541+35 11 10.3.58 1. 7.58 / Busselton, S.W. Australia. 

53924 fl 24.2.58 2.7.58 j Alive. ! Laura Bay, S. Australia. 

54531 II i 11.;3.58 ! ·2. 7.58 j Alive, later died. l Waterman's Bay, nr. Freman-
tle, W. Australia. 

29.3.58 ! 
I 

· 54759· JI 6. 7 .58 · ! Alive & released. Cape Moreton, · Moreton Bay, 
1 I ; 

Brisbane, Queenslanda ! ! ·'-· -i 

· 55096 .. · ,ti l 29.3.58 ' 6. 7.58 · / Alive & released. 14 miles E. of' Coff' 1 s Ha~ 
l ! 

Ring removed. bour, N.S.Vv. Australia. 



Ring Banding Date Date Condition Location 
No. Station Ringed Recovered) of' Bird · o:f Recovery 

,4-798 F.I.D.S. Base 
'H' Signy 
Island ! 27.3.58 j 7.7.58 ! Dead. I Turtle Bay, Dirk Hartog Island, ; i 

w. Australia. 

I 
i 

: I 
·55085 ! II 29.3.58 8.7.58 l Alive & released. j Ponta Zavora area, Inhambane, 

Ring removed. i Portuguese E. Af'rica. 
I I 53993 l II i 25.2.58 I 9.7.58 i Dead. Semisika, Vangaindrano, E. 

ooast of Madagascar. ,......,_ 

I 17. 7.58 ! Alive & released. l 
I\.) 

54-577 ! II i 11 .3. 58 20 miles w. of' Slangkop, s. -.J 
. I 

Af'rioa~ Lat. 34 q1 ?f 30"S. Long. i 
.._,,. 

1 T57'0"E. 

l Alive & released. I 54-715 ; II 27.3.58 ! 17. 7 .58 Baird's Bay, 30 miles from 
Streaky Bay, s. Australia. 

I I I 

54-788 I II ! 27.3.58 \ 17.7.58 l Killed. I Benguela, Angola, Portuguese 
, I ! w. Africa. 

55060 l II I 29.3.58 \ 19.7.58 I Dead. l Long Beach, Guicken Bay, SE \ 
I ! ! coast of' S. Australia. 

1 
' 

i 
5254-3 \ II j 19.2.57 I 19. 7 .58 j Llivo & released. 5 miles NE of' Eden, Two:fold 

Weak condition. Bay; NSW, Australia. 
I 

54673 l II 11.2.57 I mid-July I Alive & released. I 120 miles SE of' Port Lincoln, 
S. Australia. 



Ring Banding 
No. Station 

54649 l F.I.D.S. Base 
'H' Signy 
Island 

54629 l II 

55122 i ,, 

54717 i II 

54836 II 

I 
I 
I 

I 
54774- I 

I 
II 

I 
I 
I 

Date ; Date Condition 
Ringed IReoovered of' Bird 

l Alive & Released. 
27.3.58 23.7.58 ! Ring removed. 

\ 11. 3. 58 26.7.58 I Dead. 

l 2.4.58 27.7.58 i Exhausted, died. 

l 27.3.58 29. 7.58 · I ~live & released. 

! 

29.3.58 
I 

Probably I 
early · Exhaused and 

j August. I released. 
I 

27.3.58 l 16.8.58 1· Dead. 

Location 
of' Recovery 

14 miles ENR of' Coff''s Har
bour, NSW, Australia. 

Fraser Island, Queensland, 
Australia. 

28 miles S of Mandurah, nr. 
Coolup, w. Australia. ,......_ 

0 0 N Lat. 33 30'S. Long. 17 20 1E o OJ 

S. Africa. (Previously cap- ..__, 
-tured late June, 75 miles NW 
f'rom Cape Columbine, S. Africa) 

Strealcy Ray, S. Australia, 
{Proviously.cei.pturod Lal'lra Bay, 
s. Australia, 1.7.58). 

S. Pambula (300 miles S. of 
Sydney) , NSW, A us tralia. 

I 

54-153 ! II ... 26.2.58 l 19.8.58 ! Alive & Released. Tory Channel, vVhaling Station, 
0 

l 
I 

New Zealand. Lat. 41,12 1S. . 0 
Long •. 174 19'E. 

55267 I II 2.4.58 I Probably 
\ August Dead. 

Abrolhos Islands, W. Australia. 

l 
l 

' ;:;j2~jj?, ' 
• i , ~ 

··· ·· ··· ~~P::"~s,>"--
., .. -;~ ........ . ·, 

' ·-



Ring i Banding 
' No. 1 Station 
l I 

I 

I 54953 I F.I.D~S. · / 
.Base ·1H' i 

54096 1 
I 

I 
54987 I 

54999 

-5~211 I 

54997 

54532 

Sli-338 

55189 
I 

Signy I 

' Island 
I 

11 

II 

II 

II 

II 

II 

11 

II 

Date 
Ringed 

Date 
!Recovered 

. · 1 approx. 
25.2.58 l 23.8.58 

I 
25.2.58 I 24.8.58 

29.3058 I 26.8.53 

29.3.58 1 5.9.58 

I 
· I 

2.4.58 ! 15. 9.58 

i 
1 

Condition 
of Bird 

Dead. 

Dead 

Location 
_o-£ Recovery 

15 miles nor-th of Carnarvon, 
W. Aus trn.lin". 

Nuhaku, Hawke 1 s Bay, North · l Island, New ZE1aland. 

Alive ard releasedo . Tory Chanel Whaling Station, New 
0 

Zealand, Lat. 41 121S, Long. 
174°191 Ee 

Alive · and r eleased. 
Ririg :i.~emovod» l Moss el Bay, S. Africa. 

Alive, died later. I Riverdale, . SE ooast,
0
North Island, 

· Ne'N Zealand. Lat. 41 09 1 s. . , . _., 0 I 
Long. 176 02 E • 

29.:3.:58 I 24.9.,58 I Killed,. 45 miles SE of Cape Willoughby, 
Kangaroo Island, s. AUBtralia. .l 

l 

11.3.,58 Probably 
Sepo 1 58 

. . l . 
10.3.58 j '· 9.10.58 

-·•al 8 2.04.5 I 19.10.5 
i 

Alive and released. 
Ring ._remo-.red. 

5 miles frbm Port Nolloth, 
Namaqualand, S. Africa. 

Dead. I Waipu, Whangarei, New Zealand. 

Alive and released. 
Ring removed. ! Durban, S. Africa. 

,.. 

~ 
\..0 

'-' 
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CRAYFISH EXPORTS 

Hereundt:1r are the details of exports of crayi'ish 
tails and whole crayfish from Western Australia for the last su 
years, viz~, 1952-1958. 

Year· 

1952 
1953 
1954-
1955 
1956 
1957 
1958 

Frozen · 
Crayfish Tails 

lb. 

2,746,043 
2,855,553 
3,280,235 
4,274,975 
3, 170, 790 
4,078,510 
4-,565, 735 

Frezen Whole 
Crayfish 

lb. 

24,036 
55,780 
·27,118 

172,043 
41,805, 

117,440 
453,368 

.~ 
Weight · 

lb. 

2,770,079 
2,911,333 
3,307,353 
4,447,018 
3,212,595 
4-~ 195,950 
5,019,103 

From the table it can easily be seen that 1958 was a 
record year, w"ith a production of over 13 million lb. It is . 
also evident that whole cooked crayi'ish are becoming popular c.ut
side this State. This year production has risen by nearly 300fo 
since the earlier record figure of 1955. 

MANDURAH FISHPOT 

Through the co-operation, of Ampol Pty. Ltd.,. and the 
Mandurah Businessmen's Association, Mandurah is-once again con
ducting a Fishpot competition. Though the prizes have been very 
attractive, and the crowds great in numbers, the fish have not 

· proved at all co-operative an_d they at times have been scarce. 
The prize for taking the tagg,ed fish is £7,500.. The tagging will 
be done by Technical Officer L.G. Smith. 

BOTUIJSM 

The first report of botulism for 1959 has been re
corded. Technical Officer J. Simpson reported on an extensive 
outbreak at Lake Karrinyup, affecting all kinds of water • lif'e, 
including cranes • 



( 31 ) 

PRAWNS 

~ively interest is now being evinced in Western 
Australia in the Department's search fer prawn fiQheries and 
the possibiliii[ of exporting these crustacenn.s. It will be 
remembered tha~ references have been made in this Bulletin to 
the oonsideration which has been given to removing prawns from 
the Schedule of Minimum LegaJ. Lengths in New South Wales. In 
fact their removal was reported last month. 

A letter has now been received from the Superin
tendent of Fisheries in N.S.W. (Mr. N.V. Harris) setting forth 
in detai.l the reasons for the new policy. As the staff will 
undoubtedly be interested, Mr. Harris' letter is quoted in its 
entirety -

Dear Mr. Fraser, 

The Marine Biologist of this Department, Dr. A.A. 
Racek, has recently completed a detailed . study _of the 
prawn fisheries of eastern Australia with particular 
reference to the fisheries of New South Wales. His 
final report on this investigation is now in the hands 
of the Government Printer and arrangements will be 
made to supply copies as soon as they are available. 

Two recommendations varying prawn fishing controls 
in New South Wales made by Dr. Racek on the basis of 
his investigations have been approved by the Chief 
Secretary for adoption from 1st ' May, 1959. . These 
amendments are :-

(1) The abolition of the present legal Illl.ro.mum length 
provided for prawns. After 1st May, 1959, 
fishermen will be legally entitled to be in 
possession of and consign for sale prawns of any 
size. 

(2) To increase the mesh size of prawn trawl nets from 
the present 1¼ inch minimum to a new minimum of 
1½ inches. No variation has been made in the 
mesh size of pravm haul nets or set pocket nets, 
but it is proposed that these nets be the subject 
of some further investigation by the Biologist 
with a view to determining whether any variation 
in aize is required. 
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Briefly., Dr. Racek 1 s investigations havo shovm that 
the present ieg.'.::.~L minimum J.ongth of· pi~avrn.s i s not servint; 
any conse:tvationa2. purpose for the main commercial spec i es. 
Size limitatiorl.', were origina~ly introduced ;i.n this State 
at a time v,hen pra.wns were• captur ed soiely 'in estuarine 
waters and al::.. species present were then believed to be 
irnma ture below a mean 

I 

body ::.ength of >} inches to 4 inches. · 
'rhe investigations have shown that except for both species 
of inshore greasy back prawns and perhaps the ma::-,.e of the 
shoo::':. prawn, all other species are still immature far above·· 
the present lega::. . minimum 1ength. Dr. Racek h0.s commented 
11 tha t the · size limi.t of 3½ inches i s particulady i::..:-.. chosen 
as it is just above the body J_ength of the !Ilajori ty of 
greasy backs. Some spec;ies of pravms occurring in a bun- . 
dance in ocean waters mature just belovr 3½ inches and there-
fore cannot be utilised n,t al2.. Modern research has 2.:'_so 
exploded the oJ.d belief' that every 1::ravm must have the 
opportunity of spawning at :,_east once before beinc; kil:_ecl. n 

The .fishing trials carried out by lJ.r . Racek have 
clearly established.that the vast majority ofundersize 
prawns l anded on th13 cleck :f'ai2.ed to survive, even if 
returned to tho water. immedia te:~y ~ The pres sure during 
the ~ifting cf the net mainly caused the injury leading to 
mortaii ty. I'rom the tests carried out , it is c2.ear to Dr. 
Racelc that the minirrium mesh size of 1f inch for a prawn .. 
trawl net is too small for proper size se:ection during 
fishirig operations . 

In order to overcome any difficulties ,vhich might arise 
from the market being f2.ooded with larg·e · quariti ties of . very 
smal.l pravms, fishermen have been requested to grade their 
catch into thrGe sizes and from 1st 1'.by; 1959, the Market 
Authorities wi:l.1 se:i..::. prawns according to their grade. The 
grades proposed a r e :-

January 28, 1959. 

Large (over 4,} inches) 
Medium (3½ to 4½ inches) · and 
Sma:~l ( under ~ inches). 

Yours faithfully, 

Superintendent ·of Fisheries~ 



STATION 

Carnarvon I 
j 

_!_ 

Albany 
j 
l 

TOTALS •••• 

G 

HUMPBACK WHALING - 122§_ 

WHALES TAKEN l AVERAGE LENGTH P R O D U C T I O N 

Males Females Total 

473 

! 
:36 I 

! 

509 

412 

46 

458 

I 
I 885 
I 
'· 

82 

l 
! 
1 967 I 
l 

· i %age of' 
· Males 

in 
, Total t 

j 
l 
\ 

53.35 l 
( 

45.12 I 
- _J 

l 
, 52.36 l 
l ! 
t ~ 

o i .·1 
• Per . I 

i Per !Whale- · Males Females lWhale i f'oot 
L 

f't. . I f't. !barrels I 'IElreJ.s barrels) 

39 .48 ! -41. 2 ,i..5, 044. I 5(). 6• 1 .23• I 
, • I I 
; i ' ! 
-' -- _ _ I \ __ 1 

t 

37.6 I 
' l 

39.34 

j 
39.6 l 

! 
l 

3,841 46.84 

I • 
I I 

41.15148, 885 l 50.3_ l 
. i . ! I _l 

l 
1.2 i 

l 
1·.26 
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WHALING PRODUCTION 

Humpback whaling figures for 1958 are published on 
pagE) 33.. Neither Station obtained fts fuJ..1 quota for the 
season; · due '. mainly to the wea.ther conditions experienced this 
year.. Al though there was a slight decrease in the average 
length of thE:> whales; the_ production P,er whale was maintained. 

STAFF INJURIES AND WORKERS' COMPENSATION 

We would like to- stress again that any member of' 
the staff who receives any acc:i.d:ental injury when on duty must 
report the facts immediately~ ·, rt does not matter whether as a 
result of the accident an officer remains on duty or not, the 
injury_. must be reported straight_ away. If this i!3 not done, a 
subsequent· claim f'or workers' compensation may quite conceivably 
be rejected, and there wnuld be .no redress. 

· GERALDTON-.ABROLHOS ISLANDS 
. ------- - ----

The Minister for Fisheries (Mr. L.F. Kelly) has 
approved; of' _the foll,owing recommendations in relation to the 
Geraldton-Ab'rolhos Islands crayfish f'ishery : - . 

(1) The open season for the taking of crayf'ish at the Abro~hos 
Islands be the same as the previous season, that is f'rom 
March 15 to August 15, 1959. 

(2) Thrt fishermen be permitted to operate in the waters lying 
west of the Abrolhos Isla11ds. 

(3) During the 1959 crayfish season, no fisherman who operates 
in the Abrolhos Islands area be permitted, during the whole 
of' the Abrolhos season, to engage in the taking of crayfish 
elsewhere. 

(4) · No crayf'ish pots may be set or baited in the Abrolht-:,s waters 
prior to March 14, 1959. 
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THE CLEARING HOUSE 

Sustenance from the Sea 

by F.G. Walton Smith, pirector, The 
Marine Laboratory, Univez:.sity of' Miami. 

(A Paper presented at the Energy Resources Con
ference, Denver, Colorado, U.S.A., October 15, 1958.) 

The energy use_d by the human race goes to run our 
machines, to provide light, winter heat and summer coolness in eur 
homes and to .transport both materials and people over increasingly 
large. distances at increasingly high speeds. But the one indis-:
pensable form of energy without which we could not even exist is 
the energy required to run the human machine, our food. The 
statement has been made that the land is not able to provide food 
in adequate -quantity, even for our present population, and some 
have pointed to the sea as the great new f'rontier to· which we may 
look · for a bountiful harvest of _plenty. · 

The ocean, potentially, has a capicity for provi~ 
ding nearly ten times as much food as the land could possibly 
grow under the most favourable conditions. I"!; occupies 71% of 
the earth's surface and is over 2 miles deep, on an average. 
In spite ·of this, the total harvest of all kinds of food from the 
sea today, including fish, shellfish and even edible seaweed,is 
only about 27 million tons annualzy, or about half of the world's 
consumption of beef, or one-thirtieth of the total f'ood prqd.uc-
tion of the land. · · 

There have been other conflicting statements. In· 
the U.S.A., farmers have been rewarded for~ growing crqp~ arid 
penalised for growing too much food. The taxpayer pays the bill. 
But he also pays the bill for attempts in this country and part 
of the bill for attempts of' the United Nations to develop 
increased supplies of food for our planet. He. reads articles in 
which the sea is regarded as a great untapped .source of food, 
but meanwhile hears reports . of the rapidly declining production·. 
of' a New England f'ishery. · 

In the face of such apparent contradictions, it 
would be well to inquire whether there is any real likelihood of 
the land being inadequate to supply us with food today or in the 
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future and whether there is any truth in the belief that the 
ocean can one day provide what the land does not. What is 
the truth? 

The truth is not always a simple matter of black 
and white and, in fact, it often varies according -to the view
point of the observer. Thus, there is a surplus· of food in 
the U.S.A. today. But, looking at thewcirld as a whole, the 
total amoun.t of food produced is insui'ficient to provide an 
adequate diet for the present.population and there are enormous 
numbers of people in the more poorly developed areas of the 
world today who live on the verge of starvation. Again, 
although present day conditions are adequate, the population of 
North America is increasing at the rate of.2 million every year. 
If it should continue at the same rate, there will come a time 
when all available_ land must be exploited to the full extent to 
.qiaintain adequate food supplies. From this point on, the 
growing numbe.rs of people will have progressively less to eat. 

The United Nations 9rganisation has estimated that, 
merely to keep pace with population growth, at the present .rate 
of consumption, the · world. will need an increase of over 8 mil- · 
lion tons of protein in its annual production within the next . 
fifty years and that __ to ta.1ce adequ&te co.re of those areas of the 
world now starving, the increase must be in the order of 50 
million tons. 

Unque:.tionably, the food production of the land . 
can be inc-r~ased, but not with out very considerable d±ff'.icul ty · 
and _effort and. the dev·elopinent of new ~nd unsuspected · te_chni-

• I . . . . 
ques. . Using essentially present day methods, improved an_d · 
extended to all suitable land, using more irrigation, ferti
liser and insect contr_ol, with plant improve~ent_ and more ·· 
intense ope;t'ation we could, by hard vrork increase food produc
tion to the point where, properly distribute·d, the harvest 
might support 8 billion people instead of the present 2 
billion - but at considerably lower standards o_f living than 
most of us enjoy today and only after 50 yElars or more of con-
tinued effort at improvement. . 

· The difficulties in improving land produqtio1i_ are 
thus .very considerable and are reflected in the fact that the . 
world-,,\vide production ·of fciod has actually fallen behind in its 
race with the growing human population since the beginning of 
the century, instead of overtaking the deficit or even keeping 
pace ,vith the existing inadequacy. · 
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Apart from political and economic difficulties and 
apart from other technoloeical diff'icu:.ties in increasing agri
cu~tura~ production, the one great -obstacle is the water supply 
for irrigation of lands at present either sub-standard or use::Less 
for growing food. There is little doubt thot th~ water mus·t be 
supplied from the sea. lri fact the improvement of the world's 
food supply may depend as much upon the economically successful 
extraction of fresh water from the sea as it does · upon the direct 
utilisation of the seafisheries. 

At present, about 11 ·· percent of the world I s farm
land is irrigated and the amount is rapidly increasing. The 
maximum possible amount, even using impractically .expens=!-ve irri
gation processes, is ·estimuted as 20 percent. There is simply 
not enough water in the streams to irrigate more ).and than this, .. 
using today's methods. So the utiUsation of desert and steppe 
land, which would almost treble the area of _land under cultiva
tion, must await the development of econom:i.cally sound me.thods 
of reclaiming_ sea water. 

The usua3.ly accepted maximum cost at which irriga- . 
tion can be economically carried ·out is ~110.00 per acre-f'oot of 
water. · But under certain coriditions it is proposed to extend 
the practice in ·the -future at a · cost of ;)4-0.00 per acre-foot. 
Supplementary 'irrigation is already being carried out, using 
minima). quantities of water, at a cost of' :ns.oo per acre-foot. 
The most likely forecast of the cost of reclaiming seawater today 
lies between ::~100. 00 and ')200. 00 per acre-foot, plus heavy capi- · 
tal investment in canaJ.s and pipelines. The _probability that 
this cost can be out in the future is no less than the probability 
of economic use of atomic power appeared a few years ago~ 

· In addition to the problems which beset the expan
sion of agriculture, there is also the question of' increased 
demands upo:r( it, above and beyond those of human hunger. As 
eventually coal and oil became scarcer and eventually proh~bi
tive:.y rare, they i;nay well be replaced by other forms of energy 
not dependent upon the sun. 

As source s of raw materials for srganic components, 
plastics, medicines, textiles and so forth, they may be replaced 
by materials derived from living vegetation, which is constant2y 
renevred, rather than a capital resource. 
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Another answer to the food problem which has been 
popular in the rosy atmosphere of today's engineering and tech
nological era, is that of the food factory in which algae are 
grown on a kind of assembly line. The production of organic 
matter here depends, ~sin the case of ordinary crops, upon the 
efficiency with which the energy of sunlight falling upon the 
surface is utilised to reduce carbon dioxide. The efficiency 
in the case of cultivated algae is not greatly higher than in 
the case of the better crops, so that little advantage is gained 
here. On the contrary, the cost of preparing the land is a 
good many times higher than that for conventional agriculture. 

The considerable difficulties and limitations in 
the way of expanding agricultural production to keep pace with 
the present colossal population growth of 100,000 per day serve 
to enhance the importance of the two remaining solutions to the 
problem. Technologically, though not politically and socio
logically, the simplest of these is a rational and equitable 
system of birth control, universally applied. The least 
·obstacle in the way of this supremely logical solution is .that 
of religious prejudice. A far greater obstacle is that popu
lation growth has become almost an instrument of racial and 
national _domination. Crowded populations must either emigrate 
to the less crowded countries or subjugate them in warfare. 
The policies of dictators, no matter how repugnant, have at 
least recognised the realities. 

The remaining solution relates to the major 701/o 
·of the earth's surface, the ocean. What is a realistic esti
mate of its food potentialities? At first sight it would 
appear that, because of its great extent, more than twice the _· 
surface covered by land, its food production should be at least 
twice that of the land. But much of the land, unlike the sea, 
lacks the water necessary for growth of · living matter, or is 
otherwise unavailable for growing crops. It is not surprising, 
therefore, _to find that scientists estimate the growth of 
vegetable material in the sea to be nearly 9 times the total 
for both cultivated and uncultivated land. 

When we begin to evaluate the actual harvest from 
the sea the facts are discouraging. The use of marine vegetable 
matter for food is negligible. Seaweeds are used in Japan and 
elsewhere as fo~d but more are used as raw materials for a 
variety of' medicinal and manufacturing purposes. In any case, 
the total crop of' seaweed is only a f'ractionof 1 million tons. 
Since seaweeds inhabit ~11ly the shallow margins of the . contin
ents they are restricted in distribution, and no matter what 
food value might be found in them, the total quantity is still 
small compared to the needo 
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The main bulk of vegetable life in the sea consists 
-,f microscopic organisms known as .planktons, which over the entire 
ocean, have been estimated to manufacture as niuch as 300 billion 
tons of plant starches each year~ . In terms of - living material 
this would be much higher. None is harvested. Instead, the 
plankton is eaten by small grazing · sea creatures, .and these by 
larger ones or by -young fish, which in their turn are eaten by 
larger fish. 

This process of :feeding is similar to ' the grazing 
of beef' cattle. Nine tenths of the calories eaten by cattle 
are used in keeping them alive. Less than one tenth c cB.cs to us · 
C:-.s boef. So, with mari...'1e food, because of the intervention of' 
more than one step in the chain between planktons and fish, the 
first yield in fish may be as little as 1/100 to 1/100,000 of the 
original amount of plci:'1kton., Based upon calculations such ·as 
these, the actual growth of :fi3ll ever the entire oceanhas been 
estimatecl at -:; \,O b~J .li . .-,:1 tons per annum. Even if we accept a 
more conservative f:i.P-;Ure of a f' ow hundr~d million, this is still 
many times t he world. 1 s meat product:~on of 50 million toris. 

. In a~·cual :i:~2.c-':; the w::irlc. catch of fish is only 
about 26 million t ons, or about ~/20 to 1/100 of the potential. 
There is good reason -:;o believe this can be increased, however. 
But, as in the cas e o:f ag~~ieulture, there are many obstacles of 
varied kina.s in the ,:ay. '.;.'he degree to which these can be over~ 
come is the r.:.easur~ by which future fishery yields must be esti
mated. 

I:1 the case of existing fisheries the yield could 
be increE,secl by better control c.na. management. -·Overfishing of a 
stock may result in reducing it in numbers or in size until the 
annual catch diminishes. Thus, the British Ministry of Agri
culture and Fisheries has recommended cutting the amount of 
fishing effort for plaice and haddock to one half and estimates 
a 20 perc8nt catch increase will result. Other oases exist, 
such as the Pacific ss.lmon and 1:alibut, where heavy fishing 
actually r-eauced. the ca+,ch. In the halibut fishery an 
increased ca_tch resulted from rest::iction of' fishing. 

E:l~isting fisheries could also be improved in other 
cases by -improve~ methods of locating, catching, transporting 
and marketing f'ish. Whereas som8 fisheries have been overfished, 
other fisheries are underfished, a notable example being the 
herring of northern Europe. 
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Fishing is still using the methods of antiquity, 
the net, the hook and line and the trap, with various modif ica
tions and improvements. Comparatively little has been spent 
in public funds, compared to agriculture, in developing radi
cally new metho,ls of fishing. But the few innovations are very 
promising. The use of electric fields to attract fish and 
pumps to transfer them to the ship has beeri successfully adopted 
by the Russians and is being used in the Menhaden fishery of this 
country. Elsewhere it has been found possible to attract fish 
to nets by the use :of lights, . as in the Japanese sawry fishery~. 
A consideral~:; amountof research upon the behaviour of fish 
inight well lead to new applications in the development of 
fishing methods. 

Just as important as methods of catching fish is 
the ability to locate fish in sufficient concentrations. The 
use of sonic' devices has resulted in some advances but more may 
be expected as the sonar or asdic systems are i _mproved. 

Basic to the location of large concentrations of 
fish, is the need for a knowledge of the habits and r equirements 
of fish in 1.;ela tio:ri to the various chemical, · physical and biolo
gical conditions of seawater. Instances of the effective use of 
such knowledge is· the employment of therinometers by B_ritish cod 
fishermen in the vicinity of Bear .Island to ·1ocate cod waters. 
Off the ·coast of France, tuna are also located by water tempera
ture. The North Sea herring fishermen find the herring waters 
by means of a devi_ce which samples the water to determine the 
kind of plankton in it" Herring favour certain types of plank
ton and_ avoid others, and the plankton indicator enables the 
fishermen to select good herring viater. 

All of the foregoing help to increase not only the 
totaJ. catch, but also the efficiency of the operation and so 
1'ower the cost of the product. This 'is of considerable impor
tance, since cihe obstacle in the· way of developing scime of the 
major fisheries is the lack of demand. If the price can be 
reduced, the demand may be increased. In the U.S.A. the 
average consumption of fish is 10 pounds per head, compared to 75 
pounds in Japan. 

The economic aspects of existing fisheries may also 
be ·improved as a result of careful investigations into the 
oceanographic and biological factors which affect the year-to;;..year 
fluctuations, as vvell as the local distribution of fish. ·These 
may be very considerable, and a considerable saving in cost could 
be effected if fluctuations could be predicted in advance. 
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Better methods of' refrigeration," handling and trans
portation will all help to extend the market f'or fish and there
f'ore stimulate its production. 

So far, we have only considered the improvement of 
existing fisheries. But these account for a very small part of' 
the potentials of the ocean. About 90% of the total world catch 
today comes from a few major fisheries in the North Atlantic and 
North Pacif'ic. Yet the oceans south of' the equator are nearly 
half again as extensive as the northern seas. 

Not only are there great areas of ocean still 
awaiting exploitation in the southern hemisphere, but also :in the 
northern hemisphere.. Many of them will be discovered when inten
sive exploration is carried out. But the problems of transpor
tation over large distances from the areas where fish concentrate 
to the areas where people concentrate will arise. These do not 
always coincide. Oceanographic research such as that whiqh 
recently established the distribution .of. tunas along a Paci:fic 
equatorial belt may also help to develop more ne,v fisheries of 
the qpen ocean. 

In .addition to exploiting vast new areas of the sea, 
there is the possibility of using new lcinds of' fish. Al tliough 
there are over 20,000 species of f'ish in the sea, the major 
f'isheries use less .than :fifty of' thein. · 

As we .have seen, Pvery time · a new· step is introduced 
into the food chain there is a loss of calories needed to sustain 
growth, so that fish growth in the sea is only a small fraction of' 
that of plankton. But ·other creatures than fish, such as shrimps, 
squids and invertebrates in generalf'eed more directly upon plank
ton • . As a result the ocean produces something like ten times as 
many invertebrates as f'ish. Yet the invertebrates •:form only . ten 
percent of the world fishing catch. Obviously, if' people could 
be persuaded to eat more squid or the squid made more attractive, 
a great new f'ishery could be developed here alone. 

; Part of our invertebrate fisheries, the 'oysters and 
clams, .occupy a .rather special place. Although we cannot plow 
and fence a11d .cultivate the sea as we do the land, ·it is pbs'sible 
greatly to .. increase the yield of clams and oysters by cu':ltj.vatiorf 
methods. . Under these condi t .io.ns the yield of shallOw ooastal · 
waters C"uld be as great or greater than the richest agricul- · 
turai land. Yielq.p can be increased to over 700 lb. of shell
fish meat per acre by appropriate techniques, which hav~ long 
been used in some areas but which could be greatly extende"d~ , o 
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It is not possible to f ence in and cultivate the 
sea and, in spite of experiments which have been carried out, it 
does not seem that we can expect to fertilise the sea to any 
great extent in the way we :fertilise the l and, by adding :ferti-

.listers in appropriate amounts. But the sea itsel:f is a great 
reservoir of fertiliser which is largely unavailable to the 
plankton crop. The phosphates and nitrates arising f'rom the 
death and decay of surface-living plankton accumulate in deep 
waters, below the ·surface, where plankton is unable to survive 
through lack of light. In certain parts of the ocean there are 
vertical currents of water knovm as upwellings, whic:h bring the 
deeper waters . rich in fertiliser to the surface. In such. places 
as these, we find a great outburst of plankton and a rich supply 
of fish. · 

If it were possible to bring these deep rich layers 
of. water to the . surface - a kind of gargantuan plowing operation 
then new ri.oh fishing grounds might be developed. But the 
energy required would reach a staggering amount.. It is not 
inconceivable, however, that atomic energy might be put to some 
such use. At least it seems that the control of large scale 
water movements is scarcely more impractical than the control · of 
large scale air movements involved in harnessing the weather and 
dissipating hut-ricanes • 

• One question that is periodically raised cannot be 
• ignored. If we were able to utilise plankton directly, ei thel::' 

as animal food or as human food, the potential yield of the ocean 
would be increased a thousand times or more 'beyond the potentials 
of'. :fishing. So far this has not 'been accomplished. In the 
light o:f ,.present knowledge the outlook is not very optimistic~ · 
Plankton, though it exists in huge quantities in . the aggregate, 
is distributed through enormous volumes of sea water and the 
'basic problem is to pump and filter literally oceans of water, so 
as to concentrate and collect the plankton. So far the concen
tration of plankton is done far better by fishes, even though 
9/10 o:f the food value is lost in the process. But, in the 
search :for knowledge it sometimes happens that new facts and ideas 
appear which ~ay revolutionise our entire attitude. The prooa
bility, even the thought of atomic energy harnessed to useful 
purposes would not have occurred ·to one tmtil the unexpected 
discoveries of not so many years ago. A similar major oreakdovm 
is not impossible in our attempts to exploit the food of the sea. 

The ocean provides energy in forms other than food. 
Besides the energy of tidal movements there is also a thermal 
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energy potential due -to the heating of the sea surface. Attempts 
have been made to pump cold water from the deep sea and to use it 
in combination with the warm ·surface water in a low pressure tur
bine to clevelop electric power. 'Tihe large size of the plant in 
relation to power produced, the high capital costs and the diffi
culty in designing a pipe large enough, long enough and strong 
enough to transport water f'rom the turbulent deep sea have held 
back this development. The high proportion of power developed 
needed to pump the cold water to the surf'ace has also contributed 
to the unpracticability of this idBa. 

Materials such as magnesium and bromine are extrac
ted f'rcm seawr.i.±.or and, as the ore reserves on land diminish, it 
:1.s possible t hat other metals may be derived from the sea. In 
all such operations one of the expenses is that of pumping of 
large volumes of seawater. There exi_sts at least a possibility 
that a combination of mineral production, thermal energy utilisa
+,ion, plankton extraction, and the transport of fertiliser-rich 
water fror,1 the bottom to the surface might f'oriil the basis of an 
efficient operation. · 

The development of other forms of energy on land 
provides wha-t may turn out to be a minor problem, but neverthe
less an i :n.portan+, one. ':::his is t:he disposal of the radioactive 
was tes a".:; sea. Although du~;:.ped irt deep water, the slow move
ment of' deep cur:·ents may eventually bring radioactive contamina
tion to ·'.:-he plao-:Js whe1•3 it can affect food fish. For this 
reason a ca::.efu1 investigation of deep ·submarine water :movements 
is nee.es sar'y ~ 

Just an atomic energy has been developed at huge 
capital expe:!1se in :;.~esearch and engineering, and is now 
oecoming avc:,~_lable to replace coal and oil when it may be _needed, 
though pe:·1mps at c. higher cost, so r"ood from the sea will surely 
be •jome avail.able in · quantities vastly greater than available from 
the land. But this will only corre about if the investment in basic 
res Go.,r0~'l :i:"ollowecl 1Jy applied research is applied to the sea as it 
is to the lo.na .• 

VVhereas agriculture has been the recipient of finan
cial invest1:ent :..n research for a good number of years, the ocean 
has been relaJcively neglected. Even now, with a potential pro
du'.}tion many times greater than the land, ocean research receives 
less than .2(% of the federal funds devoted to agriculture. We 
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lmow less of great areas of the ocean f2.oor than we do of the 
moon's surface, and yet, indications are that more money and 
brains wi21 be devoted to · landing ir~struments or mice upon t he 

. moo n than upon b a sic oceanography o 

The ocean potential for food is very great. The 
technological, economical and sociologicaJ. difficultie s in the 
way of exp ~'.oiting it are also great. And the need for research 
on the biology- and oceanography of the sea is ftmdamental. 
But there is every reason t o believe that a great part of the 
harvest of the sea can be brought home to us if the effort is 
~de. It is. to be hoped, however, that the achievement of 
this goa l will not resu].t in the rewarding of fiohermen for 
NOT catching fish. 

Another Indication that Broadbil~- Swofdfish 
is Wide-Ranging Species 

Another indication that the broadbi~"::_ svrordfish 
may be as vlide-ranging a fish as any in the ocean has .been 
noted by California Department of Fish and Game biologists at 
Terminal Island.· A longline hook, used by Japa11ese fishermen, 
vms recovered by a California commercia:::!. fisherman July 1 7 off 
Santa Cruz Island. The hook was imbedded in the jaw of a. 
35O-pound broadbill caught by a fisherman from Corona Del Mar. 

California biologists say the hook, about a size 
8-O, can tell them almost as much as a tag recovery can. The 
unique gear appears to be hand-forged and is definitely the 
-bJpe used by cTapanese west of Hawaii and in the longline fishery 
around Wake and Midway Islands. The fish apparently had been 
hooked by a Japanese fisherman but escaped by breaking t h e hne. 

(News release, 
Ca::.ifornia ])epa rtment of Fish & Game, August 22, 1958.) 


