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STAFEF NOTES

- . Later this month Senior Research Officer B.K. Bowen
and Research Officer R.J. Slack-Smith will leave Perth to

. attend a stock assessment workshop at the C.S.I.R.0., Marine

Laboratory, Cronulla, N.S.W., during the week commencing -
November 2., Research Officers from C.S.I.R.0O, and the States
will participate in the workshop. Under the guidance of Mr.
J.A. Gulland, of the Fisheries Laboratory, Lowestoft, England,
participants will review the results of Australian stock
assessments of fishes currently the subject of research.
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Mr, C.E. Casselton (Head Office) and Supervising
Inspector J.E. Bramley commenced two weeks' annual leave on
September 21 and 28 respectively. Officers who will enter
on leave this month include Inspector D.H. Smith (Dongara)
on October 2, and Relieving Inspector R.M, Crawford, Inspector
E.I. Forster (p.v., "Vliaming") and Assistant Inspector I.L.
Cardon (Albany) on October 5. Mr. P.W. Smith (Head Office)

- will start his leave on October 19 Inspector R.G. Emery

will relieve Assistant Inspector Cardon°
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We welcome to Head Office staff Miss D.E. Patrick,
who commenced duty on September 10, Miss Patrick occupies
the position of Assistant in the Clerical Branch formerly
held by Miss H.M, Gilfellon. The latter resigned from the
Service on September 11, after some four years with the
Department. e

» %
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Inspector G.C. Jeffery, of Mandurah, has resigned
from the public service. Inspector A.V, Green hsas temporarlly
taken charge of the Mandurah district. :
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It has been said that in spring a young man's fancy
lightly turns to love. .There must be some truth in this for
just now there is a veritable spate of marrying among the
ranks of the younger men cf the Department, Cadet Inspector
Ron Lindsay, of Perth, set the ball rolling towards the end
of September when he married Miss Dora Alman. He will be
followed by Assistant Inspector Ian Cardon, ‘who on October
1C will marry Miss Sue Woods. Then on October 24; Mr.-Peter
Smith, of Head Office staff, will be married to Miss Gail
Robbins., Our very best wishes are extended to all three,

2,

After being delayed from slipping by floodwaters, as
a result of heavy late winter rains, the r.v. "Peron' left
Fremantle on September 15 for Carnarvon to further the Depart-
ment's prawn recsearch programme. The '"Peron" will be engaged
for approximately six weeks in prawn trawling survey work in
areas off Carnarvon. . Her crew comprises Captain J.W, White,
Mate D. Wright, Engineer E.A. Mackenzie, General Survey Hand
R. Bray and Cadet Inspector P.W. Harrison, Technical Officer
E.H, Barker will be in charge of the sampling programme.,

PERSONAL |
A recent visitor to Perth was Pearling Officer V,
Wells, of the Department of Primary Industry, Canberra, who
called on the Director on September 17. Mr, Wells is :
currently visiting the pearling centres in this State and
the. Northern Territory. i ‘

OBITUARY

On Septembar 11, at “Sunset", Nedlands, Guy Cunliffe
Linton passed to his long rest. Mr, Linton. who was born in
England, was appownt d LHSPCCEOP of fisheries at Albany on
April 1, 1913, and remained in charge of the south coast
district until his retirement early in 1939, .He was 88 at -
the end, : e e -

EFFECTS OF COMMERCIAL FISHING OPER..TIONS

The effect or commercial fishing on the sbilological
characteristics of -fishes has been studied’ by Ru831an
scientist, V:D., Lebedev, -according to an 1ntercstlno note in
Sport Fishery “bstracts (Doﬁ Figh and Wildlife Service) of
January, 196l.
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Mr, Lebedev reports that an analysis of fossil fishes
from archaeological discoveries has permitted a determination
of the character of fish fauna before commercial fishing was
sc intense as it is today. It seems that the maximum size
and age of fishes from the earliest human settlements were
aporoximately the same as, or deviated insignificnatly from,
comparable values for present—day fishes. ‘

However, the average sizes of some of today's commercial
fishes were then larger than they are now. On the other hand,
the average size of non-commercial fishes shows little change.

This is observable also, so Mr. Lebedev says, in bodies
of water where intense commercial fishing activity is absent.
The rate of growth of commercial fishes in waters subject to
intensive commercial fishing is greater (and the percentsage of
the older age groups is smaller) at the present time than in
the past.

The commercial value of various species was changed
as well, Some species have lost all economic value while the
ranges of numerous migratory species has contracted. The
number of carnivorous fishes has decreased with fishing and
this has. led to an increase in fishes of little or no.commer-
cial value. :

UNDERSIZE SPERM WHALES

The Department of Primary Industry, Canberra, has
advised that approval has been given to vary the permit
granted on June 12, 1964, for the capture of undersize sperm
whales by the Cheynes Beach Whaling Company for scientific
PUrPOSES, i

The permit now provides for the capture of a maximum
of 30 undersize sverm whales each month from Scptember to
November, 1964, inclusive, and 10 ih December, 1964, The
company has been instructed that as many as possible of each
month's quota should be taken from the same school, and that
no carryover of the uncaught pfotion of any month's quota.
will be permitted.

W.A. FISH PRODUCTION 1963

The tables on pages 170 and 171 set out the total
catch of the main species in 1963 compared with that of 1962,
as well as the total production with comparative figures for
the past eleven years of the species of greatest economic
importance., Prawns have been omitted because of their very
recent entry on the production scene.,
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Overall production is up by over 1,000,000 1b, over
last year., This is due mainly to the increased catches of
crayfish and, most noticeably, prawns. These increases are,
however, to a large extent offset by the substantially smaller
catch of Australian salmon,

W.A. FISHERIES PRODUCTION

Producfion 1963 Production 1962

ARRILOE (Round Weight,1b) (Round Weight,1b)
Crayfish 21,250,732 19,275, 216
Salmon, Australian 25871140 5y 392,187
Snapper 177,767 1,422,425
Prawns - 1,281,833 L88,61L
Mullet- 952,168 824,372
Ruff (Sea Herring) 857,958 813,427
Shark 668,530 603,271
Cobbler 543,178 709,993
Whl'til’lg, Sand 5Ll-3, 103 519’ 957
Mullet, Yellow-eye 376,860 485,094
Jewfish, Westralian 291,234 253,667
Turtles(processed weight) 255,477 48,563
Mackerel, Spanish - 207, 344 110,181
Tailor 196,615 166,008
Herring, Perth 168,063 74,859
Pilchard 162,274 59,626
Tuna 134,106 42,888
Trevally (Skipjack) 93,283 58,65.
Mackerel, School or'Mulie" 83,209 60,720
Samson Fish(Sea Kingfish) 63,580 66,026
Garfish 63,330 45,512
Bream, Yellow Fin 38,514 K2, 118
Bream, Black 38,081 20,564
Crabs 35,736 56,519
Whiting, King George 34,695 83,484
Bream, Buffalo, 32,904 75749
Leather jacket (Silver Flounder) 31,272 30,673
Cod 30,817 16,403
Skate 28,096 9,054
Yellowtail 2,963 10,013
Flathead 23,004 16,975
Whitebait 21,878 9,682
Mulloway 20,640 L,009
Groper 17,028 20,067
Pike 16,634 2L, 355
Scallops 16,564 ' 105
Others 67,775 43,565

33,023,705 31,926,490




W.A. FISHERIES PRODUCTION 1953 TO 1963 INCLUSIVE
(Converted to live weight 1b.)

SPECTIES
3 . Mull ~ AND -
= Crggilah 'Auggigi;an Snapper Rivéiul 'T{leow~ §g§§§i2§ ggbig ,
or Sea eye (a]_'L‘Species)

1953 | 7,985,391 | 3,685,977 { 791,732 | 465,419 | 323,341 | 1,063,165 | 16,165,422
1954 | 10,279,531 | 6,126,277 { 1,306,381 | 395,366 | 300,762 618,443 | 21,212,002
1955 | 11,120,232 | 4,912,450 | 1,394,702 | 453,675 | 362,907 | 897,179 | 21,227,628
1956 | 10,638,938 | 4,821,941 | 1,413,22) | 548,071 | 256,903 | 767,407 | 20,580,256
1957 | 12,295,768 | 4,027,133 | 852,782 | 898,823 | 457,083 | 956,341 | 21,944,696
1958 | 14,500,779 | 4,091,280 |. 922,82l | 859,192 | 476,501 | 889,083 | 2L,50L,518
1959 | 18,956,297 | -3,943,679 | 2,047,003 | 802,670 | 435,110 | 1,338,374 | 30,328,670
1960 { 18,376,144 | 2,550,054 | 1,681,185 638,682 | 543,290 | 1,084,077 | 28,293,456 |
1961 | 18,881,998 | 2,697,115 | 1,782,03L | 993,212 | 36,323 871,323 | 28,917,048
1962 19,275,216 | 5,592,187 | 1,422,425 824,372 | 485,094 | 813,427 | 31,926,490
1963 21,250,732 | 2,866,288 | 1,477,787, 952,168 | 376,860 | 857,958 | 33,023,705

e
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FISH MIGR..TIONS AND ITINER/RIES

While in Western .\ustralia recently, Dr. G.L. Kes-
teven, fAssistant Chief, Division of Fisheries and Oceano-
graphy, C.8.I,R.0., addressed the Rotary Club of Perth. The
sub ject of his talk was the migrations and.itineraries of
fish,

Dr. Kesteven said that migration routes off the
fiustralian coast were very similar to bus routes. The fish
Tfollowed more or less well-established routes and, further-
more, travelled along them to a fixed time-table. Liklte
buses, they went from stop to stop.

To illustrate his point, the speaker mentioned the
Australian salmon and southern bluefin tuna, both of which
provided excellent examples of fish migrations. Both migrate
over great distances with fairly regular movement rhythms,

Salmon, for instance, followed two broad paths. The
eastern sub-species moved up the east coast from Tasmania
to N.S.W. to spawn, and then travelled back again. The
western sub—-species left Tasmanla to spawn somevhere near
Bunbury, W..A., the resultant young fish returning to Tasmania
by the same route, Here they remained until they came back
to W.A., as adult fish, to spawn in the same arca.

The tuna travelled both east and west coasts. At
times their rate of movement was quite fast; to maintain
their schedule they had to keep up an average of at 1east
12 miles a daye.

CeS,I.R.0., in co-operation with some State Fisheries
Departments had in recent years been studying fish movements
intensively, In three years 15,000 young southern bluefin
tuna had been tagged of Albany, and thousands of salmon had
been tagged and released.

Sometimes, Dr. Kesteven concluded, seasonal variations
in weather, temperature and ocean currents affected the times
of arrival and departure of the fish.
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ANTWMALS DECLARED v*RMIN

In the Government Gazette of September h, 1964, the
undermcntlonod animals have been declared to be vermin under
the Vermin et throughout the whole or in a part or parts of
the State as indicated.

With the exception of JArgentine ants and grass-—
hoppers it will be noted that all the species declared to
be vermin are vertebrates. It will also be seen that most
of them are not native to W.A., and have become or threaten
to become pests, principally to agriculture. The only
indigecnous mammal to be declared vermin throughout the
State is the dingo.

CL.SSES OF .NIM.LS AREA

BIRD

(6]

(a) Exotics

‘Blackbirds (Turdus merila) Whole of State”
Bulbils (Pycnonotus jocosus) . .
Indian Crows (Corvus splendens) - i
Finches Y i "
Indian Mynahs (Acridotheres Rt It
tristis)
Pigeons (Columba livia) gone The municipal district
wild of Toodyay.
‘Californian quails (Lovhortyx - Whole of State
californicus) Erniith
Sparrows (Passer dcmjsticusg o W ol
Starlings (Sturnus vulgaris) 1 = %
English Thrushes (Turdus . i >
ericetorum) v

(b) Indigenous

Wedgetailed Eagles (Lguila % -0 "
audax et T _
White Tailed Black Cockatoos The municipal districts
(Calyptorhynchus baudinii) of Albany, Plantagenct,
Denmark, Donnybrook,
Balingup, Collie, Bridge-
town, West .rthur, Green-
bushes and Manjimup.

Little Corella (Kakatoe West Kimberley, Chapman
sanguinea) Valley and Coorow,
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White Bellied Sea Eagle Roebourne and Tableland
(Haliaeetus leucogaster)

Emus (Dromaius novae- Whole of State except Albany
hollandiae) Armadale-Kelmscott, lugusta-

Margaret River, Balingup,
Beverley, Boddington, Boyup
Brook, Bridgetown, Brookton,
-Broomehill, Bunbury, Bussel-
ton, Capel, Cockburn, Collie,
Cranbrook, Cuballing, Dardan-
up, Darkan, Denmark, Donny-
brook, Gosnells, Greenbushes,
Harvey, Kalamunda, Katanning,
Kojonup, Manjimup, Mt. Barker,
Mundaring, Mundijong, Nannup,
Narrogin, Pingelly, Pinjarra,
Rockingham, Serpentine,Jarrah-
dale, Tambellup, Wagin, Wllllam
Woodanilling and York,

Galahs (Kakatoe Mukinbudin, Koorda, Victoria
roseicapilla) _ Plains, Morawa, Dalwallinu,

Chapman Valley, Goomalling,
Wongan-Ballidu, Moora, -Quaira-
ding, Mount Marshall, Gingin,
Westonia, Corrigin, Wickepin,
Kununoppin-Trayning, Bruce
Rock, Coorow and Mullewa.

28 Parrots or Port Lincoln Dalwgllinu, Armadale-Kelmscott
(Barnardius zonarius) and . Greenbushes.

W.A. Rosella (Platycercus  /rmadale-Kelmscott and
icterotis) Greenbushe s

Smokers or Regent Parrots Victoria Plains, Wickepin,
(Purpurelcqphalus sourlus)NarrOgln, Gingin, Morawa and
Broomehill,

W..4. King Parrots. _ Collie and West .Arthur
(Purpureicephalus '
spurius)
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MAMMALS
(a) Exotics

Cats (Felis cattus)
Camels (Camelus spp)
Dogs (Canis spp)
Donkeys (Bouus asinus)

Foxes (Vulpes vulpes)
Goats (Capra hircus L)
Hares (Lepus spp

Pigs (Sus scrofa
Rabbits (Order Lagomoraha)

(b) Indigenous

(i) Marsupials

Red, Blue Marloc Kangaroo
(Macropus rufus) and Hill
Euro, Biggada (Macropus

e e et ottt
robustus

Jungle Kangaroo , River
Wallaby or Scimitar-tailed
Walleby (Macropus agilis)

Grey kangaroo (Macropus

ocydromus

Wombats (Volbatus spp)

(ii) Other

Dingoes (Canis spp)

Ashburton, Sandstone, Cue,
Gascoyne-Minilya, Meeka-
tharra, Mt. Magnet, Murchison,
Roebourne, Tableland, Upper
Gascoyne, West Kimberley,
Wiluna, Halls Creek, Kal-
goorlie, Laverton, Broome,
Leonora, Wyndham, Menzies,
Marble Bar, Yalgoo, Nulla-
gine, Port Hedland and Mount
Marshall,

Broome, West Kimberley and
Wyndham.

Wagin, Dumbleyung, Moora,
Lake Grace, Wongan-Ballidu,
Mingenew, Mount Marshall
and Kondinin.

Whole of State except, the
portion east of Meridan
123 deg. East and South of
29 deg. South.,

Whole of State
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HSMPHIBILNS

Giant Toads (Bufo marinus) Whole
African Toads (Xenopus laevis) "

pacl )
}_Il)

Btate ..
L

INSECTS

Argentine ints ({ridomyrmex 1" " "
humilis Mayr)
Grasshoppers

The keeping of any specices declarcd to be vermin
is controlled by the Chief Vermin Control Officer, Depart-
ment of Agriculture, Jarrah Road, South Perth.

FISHERMEN'S ADVISORY COMMITTER

The Mlﬂ“b er Tor Fisherics (Mr. Ross Hutchinson)
has re-appointed Messrs. §G. Travia, of Geraldton (represent—
ing crayfishcrmcn)“ HOLHPd Smith, oj Perth (representing
versons not commercially encaged in f15h¢ng) and W, Matthei,
of Yunderup (represent: ng beach and estuarine fishermen),
members of the Fishermen's Advisory Committee,

The other avpointed menmber of the Committee is Mr.
N.H. Wright, of Quindalup, who represents deep-sea fishermen
other than crayfishermen,

The Committee is -scheduled to hold & number of
meetings this monti. These will be at Bumbury (October 13),
Busselton (October I@;, Manjimup (October 15), Premantle
(October 21 and 22), Geraldton (Octover 2/ and 28) a
Dongara (Octcber 29).

NO SLCOND LICENSE TO PRAWN IN SHARK BAY

The Minister for Fisheries has ruled that no indivi-
dual fisherman may have mcore than one authorization for
prawning in the Shark Bay=Carnarvon area, nor have an interest
in more than onu°

The determination was the result of recent 'nquiPies
to the Department on béhalf of a person already authorized in
respect of one boat seeking to purchase a second vessel
similarly endowed with such an authorization., There 1is, of
course, no objection to his buying the second boat, but if
he does so its authorigation to trawl in Shark Bay will be
cancelled.
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CONVICTIONS

JULY — SEPTEMBER, 196L

20,8,6L4 May, Kenneth George
20,8.64 May, Kenneth George

. Breach con-

. dition of
i license -

. taking fish
: Tor galn ' |

. using un-

- licensed
boat.

Date Defendant Court Charge ; Result
i F?SHERIES‘ACT ; Fined
6.7.64 Iannello, Cologero :Fremantle Brushed ;£25,0.0. and
e : ; Female license suspended
| P { % ;Cragflsh égor three months.
6.7.6L :Caputi, Guiseppe i£25,0,0, and
. i : license suspended
; ‘for three months,
3,8,6L4 :Scardingo, Leo H u/s : :
3.8.6L ‘Miragliotta,ilphonse ! i u/w
: f : : - Craytails £13%5,15,0,
3.,8,64 fMiragliotta,Alphonseg - ; i £18.15.0,
10,8.64 Iannello, Frank : " - Excessive
: !  Number of
: | . Craypots £10, 0.0,
24.,8,.6L ! Francisco, Manuel L ‘. U/8
: 3 - Crayfish £26,15.0,
21.9.64 Scobie, Clive E, ¥ : u/w ;
_ i i Craytails £73.15.0,
28.9.6L4 Parker, Raymond A. BT S T é
! - . Crayfish £42,15.0,
28,9.6LiPittorino, Bert : ! " £23,10.0,
28.9.64 Pittorino, Bert 5 s £18s 5.0,
' 28,9,6L Paparella, 'Angelo " PUu/w ;
; % . Craytails . £483.15.0,
20,8,6L. Hughes, Frank Geraldton U/S i
i : - Crayfish $10,18,0,
20.8,6l Nielsen, Richard < ' X ; £10,15,0,
20.8,6L King, Alex N, a ¥ . £30, L.,0,

!
3

£10, 6,0,

i
i

£35.
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CONVICTIONS (Cont'd)

Date Defendant Court ! Charge Result
2,7.6L4 i Meagher, Thomas Perth u/w ; Zined
i Crayfish - £15, 0,0,

2.7,6lL iDillon, Kevin Francis " u/s z
§ - Crayfish i £12, 2.0,
2.7.6l :Dillon, Kevin Eranc1u v ° : £12,13.0,

9. 760 UlLuOVLCﬂa Ricardo " Cbstructing!
inspector | £10, 0.0,

9.,7.6L Walkerden, ~llan 4 Fishing '

Charles Closed

; i Waters : & Be 040,
9.7.64 lelvin, John R. I . £ 5, 0,0,
9.7.6L Covino, AAntonio ? " U/s !

: Crayfish | £10,11,0,
9.7.6L Butler, Leslie W.J. | " Obstructing:

: {inspector | £10. 0,0,
9.7.5l. Butler, Leslie W.J. # i « /8 :

?Cfayfish { £20, 3.0,
9.7.€6 Butler, James Henry " ? ! 835, 5.0,
9,7.6L Butler, James Henry ’ jObstructlng

i i inspector . £10. 0.0,
29,7.6L lorek, John Childrens | U/S .

f { Crayfish 1 £10, 0,0,
29.7.6L Carier, Denis John " : “ : £20,18,0.
31,7.6LiWatizerden, Brian C, Perth o : £15, 9,0,
31,7.6l Stacey, Adrian F, " i 227, 6:0.
7.8.6lL Ulinoviech, Ricardo & ; i . £26, 0.0,
7.8.6L :Vade, Stanley H ; Y 5108 16.0,
7.8,6L Chapman, Peter " ; " £21, 9.0;
14,8, €L MceGrath, William . u/m

: : Craytails £15,14.0,
1,8,6L itcGratl, William E " } - . £18, 8,0,
21.8,6lLilshister, Milton L. " : B ¢ £12, 1.0,
28,8,6L Van-Gelder, Johannes 4 - u/s

! Crayfish - £26. 7.6,
28.8,6LiWalkerden, Alan C., " ! & ; £16. 5.0.
28.8,6LWalkerden, Alan C, v : e . £10, 9.0,
11,9.54iULlinovich, Ricardo 4 - Obstructing.

? : inspector | £20. 0.0,
11.9.64L :Parkin, Edward " : Fishing

: ' Closed

{ Waters £ 5, 0,0,
1},9.64 Eilis; Donald W., ! - U/s

; ' Crayfish  £121,13.0,
23.9.6410'Dea, Francis John " - = . £28. 2.6,
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CONVICTIONS (Cont'd)

Date Defendant Court Charge . Result

FLUNA PROTECTION ACT

Fined

1h., 8468 Loveridgé, Frederick C.E Perth Taking pro- & 5. 0.0,
' : tecte% fauna :

2l1,8,6L:Mundy, Ernest John i Fremantle {£10,0,0,
2L.8,6L  Pavlovich, Aleksander t 4 £10, 0.0,
11.9.6L: Tate, Douglas Perth) @ Taking
11.9.6L Tate, Bruce Cameron " )  kangaroos
41 for gain
without
license £10, 0,0,

"WHITE'" CRAYFISH RESEARCH

Where do the "white" crayfish come from and where do they
go? Fishermen have been asking these questions for years, Past
research has shown that the "whites" are newly moulted "red" cray-
fish but it has not been shown whether or not the "pre-whites"
move into the shallow waters or are a pcrtion of the resident
population of small "reds'". The current research programme being
presented by Dr. Chittleborough, Division of Fisheries and Oceano-
graphy, C.S.I.R.0,, and Mr, Bowen of this Department will assist
in answering these questions,

Last month approximately lL,000 crayfish were either tagged
or marked in the shallow waters of Jurien Bay. The tags used were
single-barb plastic darts with a numbered streamer. The dart is
inserted into the tail between the second and third segment on the
dorsal surface. The marks are circular holes punched into the
tail fan, The actual positioning of the marks on the fan records
the carapace length of the crayfish at the time of punching.

When will the tagged and marked crayfish be caught? It is
possible, and indeed quite probable, that many of the crayfish
will be caught as " whites" during the November - December season.,
It this is so, it will mean that there is nothing mysterious about
the "whites", they will have originated from the normal population
of small "red" crayfish living on the recfs, On the other hand,
some of the crayfish may be caught as "whites" and some as " reds"
in the same areas as those in which they were tagged or they may
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all be caught as "reds". Vhatever the results, our knowledge
of the part played by the "whites" will be increased. ‘

In November and December "white" crayfish will be tagged

-with an antennal tag consisting of a piece of plastic-coated

wire wound around the base of the antenna. The recoveries
from this programme will provide additional information on
the ueaward movement of "whites" and their entry into the
"red" population, -

As with all tagging programmes, a large part of the
success depends on the co-operation of the fishermen in re- -
turning tagged and marked crayfish caught during their
fishing operations. In an endeavour to increase the fisher-
men's interest in the programme the Department is offering
a reward of 5/~ a pound for all tagged or marked crayflsh
handed to a departmental officer.

RESTRICTIONS ENFORCED IN EXMOUTH GULF

: Between August 19 and 21, Inspector B./\. Carmichael
visited Learmonth to police the restrictions recently imposed

on prawn trawling in Exmouth Gulf, and to follow up reports.

. of unauthorised vessels fishing there. However, on arrival

at Learmonth, Mr. Carmichael was informed that the boats

which had caused concern had moved out of the area.

: In an endeavour to arrange a meceting with skippers

of trawlers who are not permitted to operate on the Exmouth
trawling grounds, an attcmpt was made from the processing
works of M.G. Kailis to establish touch by radio. Contact
was made with the skippers of 1.f.bs. "Bluefin" and . "Kia-
- ora III" , which were both in the vicinity of Onslow, some

70 miles up the coast. So that he might interview thesec men
personally, Inspecctor Carmichael arranged with the skipper of
1.f.b, "St. imaro'" to take him to where these vessels were
working,

"St, imaro' left her anchorage at L a.m. on August
20, to commence the trip up the coast. The early start had
been arranged so that prawn trawling could be carried out
en route, Six trawls were made with disappointing results,
After the last shot; at approximately 2 p.m., the vessel
continued on her journey arriving off the ..shburton River
at 8 p.m, Inspector Carmichael was able to board "Bluefin"
and discuss the new restrictions with her skipper. He also
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made contact with the 1.f.,b. "Eckero". Unfortunately,
"Kia-ora III" could not be contacted and "St. imaro"
commenced the return Jjourney at 10 p.m., arriving at the
Learmonth anchorage at 9 a.m., the following morning.
Further efforts to contact "Kia-ora III" by radio were
unsuccessful,

; Inspector Carmichael was informed that approxi-
mately 150,000 1b., of prawns had been caught in Exmouth
Gulf this season, Banana prawns were the predominant
species, followed by tiger prawns and king prawns in
that order,

WHAT CAN FISH HEAR 7

An article appearing in the August publication of
"World Fishing" concerns the ability of fish to hear
sounds and the gquestion of whether or not the sounds made
by trawls or from the fishing vessel if'self have an effect
on the fish causing them to disperse., It says that experi-
ments suggested that most fish can only hear sounds of
quite low frequency from about 50 to 1,000 cycles a second
and that their ears are not very sensitive and they do not
seem to be able to tell the direction sounds are coming
from,

The article then continued:-

"There is some evidence that herring dive down
into deeper water when disturbed and it is thought
that this is due to the noise of nets and shivs.
This would certainly help them to avoid being
caught by midwater trawls. ’

"So the sounds made by nets and vessels may
temporarily disturb fish such as herring, but not
in a directional way and often they do not respond
at all., One of the reasons for this is the poor
hegring ability of Tish; gnother, the fact that
strange noises have no meaning for fish, which
live in an environment constantly changing in
background noisc,

"Some sounds do have a meaning to them and these
are, of course, the sounds which they produce
themselves, Since the last war there has been
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much -research in underwater acoustics and it has
been found that many species of fish produce
- sounds. For example the 'grunting' sound of the
cod is produced by the contraction of specis
muscles attached to the swim bladder, which cause
the enclosed gases to vibrate. These sounds are
important during the spawning perioci the males
produce the sound in the presence of other com-
peting males and in courtship with the female.
Many other species of fish produce sounds and
locating fish by the sounds they make is already
practised in some Far East coastal flsherles
which employ a well-trained 'fish listener'.

STICK AND ACCIDENT REPORTS

We are happy to report that Technical Officer J.S.
Simpson has left hospital after his recent appendectomy
and 1s now convalescing at home. Mr, Simpson, it will be
-recalled, became ill while travelling to Geraldton in r,v.
"Lancelin'" some weeks ago and was taken to hospital
immediately upon arrival in port. He later returned to
Perth; but forthwith entered St. John of God Hospltal at
Belmont His progress was at first slow, but latterly
he has improved considerably and he expects to be back
at work by the end of Ccuober.

While in Sydney at the fisheries field officers'
training school, Technical Officer N,E, McLaughlan had
the misfortune, on the first day, to break a small bone
in.his foot. This necessitated a brief visit to hospital
as well as the use of crutches during the whole period of
the school, The fracture is now coming along nicely.



CLEARING HOUSE

CAN THE WORLD'S SEAS PRODUCE 20 TIMES
AS MUCH AS THEY DO TODAY?

A Big Question. For The Scicntists

“How to feed the world's growing populatlon in 4O years
(by which time it is expected to double today's flgure) is the
big queotlon worrying scicntists and statesmen.

“To do it, morc and more attention is being turncd to
the sea.

#And the factors becaring on its incrcasing importance
werc adequately and intercstingly summarised by Dr, D.B. Finn
in a recent addrcss to a Canadian audicnce.

"Various authorities," he said, "have placed the seas'
capac1t1es at about double or treble th01r present production.
Dr. W.M. Chapman on thc other hand, in a specch in Los sngeles
in January, said, "Recent competent studics by scientists at
the Scripps Institution of Ocecanography and thc Institute of
Marine Resources of thc University of California, supported by

- similar studies elsewherc, indicate that under present condi-
tions of- production, and the state of thc art, the production
of animal protein from the sea can be: increased by a factor of
ten, and that the theoretical capacity of the sea to produce’
animal protein is adequatc to satisfy the protecin dictary  re-
quirements of a world population of 30 billion peoplc (about ten
times thc present world populqtlon)

"

"I have not had a chance to examine thec data that pro-
duced this conclusion." commented Dr. Finn, "but if the world
ever contains 30 billion people whose requirement of animal pro-
toin is about 4O gms. pcr day (on the wet basis), i.e. about 32
K per year, it would mcan that thec sea would have to supply
about 960 million mctric tons of fish or its equivalent per year,
on a theoretical basis. That is about 20 timcs as much as it
does now,"

Six things We don't Know

Discussing thc possibilitices of enlarging ?roduction; Dr.
Finn listed six things of importance that we didn't know, and
requircd to know beforc wc could rcally begin to plan incrcased
supplies from thec scas.

These six things were:

l. We do not know, or cannot forctell, whether nations
will effectively co-opecrate to makc possible the
maximum sustained yicld, ceven though scicntists can
prcscribe the necessary mcasures.
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2., We do not know whether the stocks presently exploited
will stand up to the more intensive fishery. There
are signs that some of them will not.) Nor do we as
yet know what the standing crop may be, that is, how
many fish there are in the sea.

3, We do not know what new fisheries will be discovered,
and by new fisheries I mean those that would yield
the kind of fish we are used to consuming, though
there are many possibilities,

L. We know even less about the demand which might spring
up for species of fish which we at present do not con-
sume

5 We do not know whether scientists will be permitted
to give effect to existing knowledge on the augmenta-
tion of the existing resources, or how much encour-
agement they will get to search for new knowledge of
this kind.,

6. We cannot predict whether earning power will be raised
“for the creation of extra demands for fish, which woul
sustein new production.

Much is Being Done

In swite of the ignorance of those factors, a great amoun
of interest and work was being devoted to the question of ade-
quately developing and using the potential nutritional values of
the seas,

Governments, national and international scientific insti-
tutions, universities, as well as international bodies such as
FAQO, are giving a great decal of thought and action to these
matters.

"But the point is that the field of inguiry is so com-
plicated and diversc, and thc answers arc so urgently important
to the lives of men, that it should be made possible to do much
More ., '

"We spend many billions of dollars on outer space, but
pitifully little on inner spacc - the oceans. I venture the
opinion that thc conquest of the inner space is much more impor-
tant to man's existence than exploration of outer space, and
sending a man to thc moon."
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Traversing his six points, DVr. Finn made these comments
on them, A :

Exigsting stocks: '"Some stocks might be morc casily exhaused
than othor . Salmon is onc of. them. It would be theorctically
possible to cxterminate the Pacific salmon by trapping and nett-
ing every fish that sccks to enter its native river. Luckily,
this problem is being looked after by the International Pacific
Salmon Fisherics Commission., The halibut of the North Pacific
is another of these fish. The International Pacific Halibut
Commission provides an cxample of-how yieclds can be increased
by intelligent managing of the cropping. IFurther, two world.
wars virtually closcd the North Sca to fishing. The fish almost
immediately increased in numbers and the yields at end of the
wars werc tremendous. But the intensity of f£ishing succeeding
the war was so grecat as to rcduce the yield once again to a
point where only relatively small vessels could make 1t pay.
Largcr morc modern vessels were forced to fish farther afield.

"Many went to watcrs adjacent to Newfoundland. - Ard the
number of trawlers there from countries all over the world has
been increasing yecarly. FAO estimates that this area produced
3.1 million metric tons in 1962, How will it stand up to the
rgpidly incrcasing fishing effort? One cannot say. Fortunate-
ly the International Comm_ ssion for thec North Atlantic Fish~
cries is actively working on this problcem, and is trying to
find out,

"As for herring, sardines, anchovy, tuna and the pelagic
fish, there is still scant information of the effect of man as
a predator. The exccllent work of the International Tropical
Tuna Commission has shown that one particular race of yellow
fin tuna off the west coast of Latin and Central America is
being fished to its limit or beyond it.

at _ - ations: "Secondly wc do not know how success-
ful we will be in getbzng nations tc co-opcrate in controlling
the harvesting of fish so that the maximum sustainable yield
can be taken. blunlng is a hunting operation conducted under
fierce competiticn. ¥irst ¢ », first served, and devil take
the hindmost has been the rule., To reduce this anarchical way
to onc of order, cven though the total benefit to mankind would
be incrcascd, is not somcthing that appcals to nations who are
in compctition for existence. Much educational effort, enormous
amounts of patience and persistence of purpose must be expended
before the long term interest of humanity can be served in this
way .

"The problem is made much more difficult because the
ocean fisheries scicntists, faced with so many unknowns, can-—
not as yet say what degrce of protection is required. ’
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Nations won't agree to restrictions on their fishing industry
unlgss scientists acting objectively can forecast the results.:
That is why the accumulation of such knowledge is so urgent.

"However, exccllent work is under way to secure this
information, Canada's Fisheries Rescarch Board is outstanding.
The United States, Japan, Great Britain and practically all
the European countries are active, but perhops the most search-
ing and comprehensive efforts are being made by Russia. The
trouble is thgt, with the possible exception of Russia, this
excellent work is not being supported well enough - not in pro-
portion to the vastness of the problem,.

"Ocean research; including its biological phases, is
essentially an international problem. It requires inter-govern-
mental planning and co-operation. It is beyond the powcrs and
scope of any one nation.

New Fisheries? - "Thirdly, we do not know what new fisheries
will be discovered - those yielding the kind of fish we are
used to ecating. There are many indications that there are un-
fished stocks in the ocean. For instance, in the Jrabian Sea,
the Patagonian Shelf, the Persian Gulf and othecrs.

"Then there is the interesting point of our consumption
pattern. By and large, the Northern Hemispherec is frightfully
conservative, We catch thc same fish as we caught hundreds of -
years ago and resist any innovation.

"This is a challenge to the food technologist. dJapan
has probably gone farthest in this field. They are almost
entirely dependent on the products of the sea for their intake
of animal protein and prepare many products from fish that
otherwise might not be consumed. I have ecatcn bologna sausage
which one would never guess contained fish.

"I have also caten bread containing fish flour to the
extent of 10 per cent. without even detccting it. The flour was
made from anchovctta and hake which are not ordinarily consumed
by people. There must be many products that could be prepared
anpetisingly from sea material, but herc again no one can tell
if and when this will occur.

Farming the sea? - "There is growing knowledge by. biological
scientists on how to augment the existing resources of the sea.
Cushlng, of Lowestoft, has described artificial rearing tech-
niques, and transplantation and exploitation of fertility, and
he believes that ylelds can be increased by such methods,
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Enclosed areas such as lagoons and pcrhaps fjords might be
used to rear stocks of young fish in the absence of predators
British scientists have succceded with plaice in this manner.
In nature, of the 300 or LOO thousand eggs which each female
plaice lays, only about 10 or 15 young ones survive to enter
the fishery. Under the new British methods these cggs are
hatched in captivity, protected during the critical first
eight weeks when most of the mortality occurs, and then
planted on natural fceceding grounds. In this way a survival
rate of from 20 to 30 per cent is secured,

"The Russians have transplanted pink salmon to the
Baltic and given rise to a new fishery. They have also trans-
planted Baltic herring to the /iral Sea wherc survival is much
greater,

"Northern Hemisphere trout have becn transferred to New
Zealand, wherc they grow tcmendously and have become as well
as an increascd sourcec of Tood, onc of the main tourist attra
tions.

"Wimpeny introduced the mullet to Egypt, wherc it thrives
Many other possibilitics of this sort exist, particularly in
transferring spcecies from the Northern Hemisphere across the
cquator to places of similar cnvironment in thc Southcrn Hemi-
sphcre,

"The use of applied genctics, sclective breceding for
desired qualities such as have revolutioniscd the beef and
broiler industry are possible also with fish.

Will progress be made? - "But will men of science be given the
opportunity to do this? The answers lie beyond science or
logice. They liec in thc realm of social bechaviour betwecen
nations, Nations, struggling for sclf precservation, face prob-
lems of mutual compctition and differcnt idcologies. The
success of one may depend upon the failure of another., This
has been the lesson of history. We are only on the verge of
cmerging into the stage of 'live and lct live.' Ve are still
very far from rcgarding this world as one complex community,
the failure of any part of which is a threat to the whole.

"Most of the examples I have cited concern the possi-
bilities of incrcasing an abundancc which nobody owns. What
nation is going to give eifecct to these discoveries when there
is no guarantce, under thc hunting opcecration which prevails on
the high secas, of reaping even a share of the reward?
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"Will scientists be allowed to procceced with their re-
scarches, conducted at grecat cost to their respcctive coun-
tries, unless some undcrstanding can bce arrived at between
nations, as to thc sharing of thec rewards? The discovery is
one thing (and it would bc difficult to stop it under a rcgime
of freedom of inquiry) but puttlng it into cffcect is quite
another. :

"The achievement df the immcénsec possibilitics that such
a branch of endeavour holds will dcpend upon getting nations to
agreec to some systcm of sharing in thc costs and the revards.
This will take cducation and time. .

Consuming the product: "Finally, there is the problem of secur-
ing an cffuctive demand for new production. This principally
conccrns the ncwer countrics wherc the problcm of under-nutri-
tion and malnutrition is gravest. Fundamentally it is due to
poverty and ilgnorancce.

‘"The prcamble of thc constitution of FAO has as its
object the raising of thec standard of living of pcoples.: To
that we are devoting our work. LAs we and othcrs arc succcss-
ful so we shall crcate conditions which will enablc nccdy pcople
to take advantage of the world's resourccs. The fisheries re-
source is high among thcses

"The problem really is not so much Uﬂct the seas can pro-
duce as what they will be allowed to produce."

(The Fishing News London 31 July, 196L.)

FISH FRESHNOSS COMPUTED ELECTRONIC..LLY

A German machine which assesses the frceshness of fish
electronically is undcrgoing a series of comprchensive tests at
Terry Research Station, «bcrdcen, Scotland, thc Fish Trades ’
Gazetteé has reported, '

The machine was developcd by an elcctronics firm of Ham-
burg° The performance of thc instrument on whole fish stored
in ice will be compared with rcsults obtalnod by taste panel and
chemical tests. :

The fish tester consists of a mcasuring apnparatus contain-
ed in a metal case and measuring forccps which arec connccted to
the apparatus by a cablc and spccial pluge.

The meaSUflng ﬁpparatus contains a fully transistorised
circuit using 24 scmiconductor elements (transistors, etc.)
which produce the measuring currcnt and cvaluates it clectroni-
cally in such.a way that the mcasured value can be rcad dircct-
ly and immediately on thc scale of an instrument on the front
panel of the mectal case,
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The indicator has a circular scale for each of five
commercially. important kinds of fish divided into "degrees of
freshness". The degrees of freshness give the "freshness" of
the measured fish in "reserve ice storage days", that is they .
indicate how many days the fish - being stored in ice immed-
iately after the measurement - can be kept in usable condition.

The scale on top, calibrated linearly from O to 100,
is to facilitiate setting up calibration curves for types of
fish other than the five selected, whose loss of freshness
during storage in ice is found to be different and must first
be determined empirically.

The metal case also contains two six-volt batteries
which will last for about six months with daily use and can be
“exchanged by lifting off the front panel.

The measuring forceps carry a graphite electrode on each
end, 'guided in a metal sleeve and fixed by clamping screw. For
ease in use a carrying case is supplied so that the bearer has
both hands free and can also read the indicated values on the
instrument's scale.

Tests carried out earlier with the fish tester by the
WWest German Federal Research Institute for Fisheries, Hamburg,
are reported to have proved that the indications of the degree
of freshness were in accordance with chemical and organoleptic
statements, and that even when by means of certain alterations
of storage conditions the proceedings of decay were delayed or
accelerated, these factors had no influence on the indicated
degree of freshness.

The tests carried out with a fish tester by veterinary
surgeons and market commissioners at the daily fish auctions at
Cuxhaven, Hamburg and Kiel have shown that the instrument indi-
cates exactly the freshness of the fish quite subjectively
according to quality.

The measuring principle on which the fish tester is
based makes use of the fact that a.c. resistance of fish tissue
contains capacitive components which are conditioned by the pro-
perties of the cellular skins.

When during storage of fish, the fish albumen is re-
moved or decomposed by enzymes of the fish and by bacterial
activity (loss of freshness, advance of decay), the cellular
skins consisting mainly of albumen are affected to the same
extent, and correspondingly lose the properties which con-
tribute the capacitive components to the a.c. resistance of
the tissue.
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The samc applics if the celluler skins of thc tissue are
more or less demagcd by mcchanical cffccts (knocks, heavy
pressurc, etc.) or by icc crystal formation in the tissue on
freezing. Thus thc tissuc changes which occur with decreasing
freshness and mechanical damage are mcasurcd by electrical means
through thc rcduction of thc capacitive component of the a.c.
resistance,

Sincec with normal storagc thc mcchanical effects are only
of subsidiary importancc, the tissue changes bear an cmpirically
dctermined, dircct and rcproducible rclation to the freshness of
the fishs '
(T. > Fisherman Sydney - Winter, 1964.)

THE DIATOMIC SOUP

in his book, "You and the Universe'", N.J. Berrill states:
"A hump-back whale, which is far from being the largest of its
kind, nceds a ton of herring in its stomach to fecl comfortably
full ~ as mnany asg 5,000 individual fish., DIach herring in turn,—..
may well have gix or seven thousand small crustaceans in its
own stomach, each of which contains as many as 130,000 diatoms,
In other words, some 400 billion yellow-grcen diatoms sustain
a single medium~sized whalc for a feow hours at the most."

When it is considercd that men take from the sca around
L0 million tons of fish annually for food, thec immensc import-
ance of the microscopic single~celled algac, known as diatoms, .
may be grasped, although their ratc of proliferation and death
in countless thousands of digestive tracts arc so gircat that
they may only he comprchcndced as shadowy abstractionse.

M

Therce may be as many as several million diatoms in a
single quart of surfacc water. A single diatkem rcproduces soO
rapidly that in a month it may havc a thousand million descens-
dants.

Planktonic life, of which diatoms constitute six-tenths
inhabit the surface watcrs down to a deptli of some 100 fect,
and along the coastal shclves where the sunlight can extend to
the sea Tloor, ' .

On thc continental shelves the diatomic soup is so thick,
the only problem is to find living space on thc sea bed. Once
this is aczomplished it is merely a matter of opcning the mouth
and eating to capacity. :

(The Fisherman Sydney - | Winter, 196L.)
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FISH TO FLAVOUR

It may be as eagy as salting food
says Japanese scientist

In the future it may be possible to flavour fish as
easily as we salt our food todaye.

This interesting disclosure was made recently by Dr. Y.
Hashimoto of the University of Tokyo. He was outlining Japa-
nese research into the palatibility of fish, at an international
symposium on the significance of fundamental research in the
utilization of fish, held in Husum, West Germany, by the FAO.

"Most investigations have becen on substances responsible
for taste, especially the complicated taste described as 'meaty'
or 'palate~satisfying'," said Dr. Hashimoto.

He began experiments some years ago by producing extracts
of marine products for laboratory study, He chose threce of
Japan's tastiest and most popular fish products - katsuwobushi,
a dried bonito preparation; uni, the unripe gonad of sea urchin;
and abalone meat,.

After many experiments Dr. Hashimoto and his colleagues
could tell with accuracy whl.ch chemicals determined the taste
qualities of each of these products.

The taste of uni, for example, is mainly due to its
amino acids and nucleotides. Dr. Hashimoto suggested, indeed,
that the principal taste factors in marine products are glycine,
alanine, valine, glutamic acid, methonine, IMP and GMP,

"It is quite within the bounds of possibility," stated
Dr. Hashimoto, "to influence the taste characteristics of marine
products with a few compounds, once the overall taste picture be-
comes evidents,
Fishmcrchant and Proccssor London July/August, 196l.

CORROSION CHALLENGE

Prcventing the corrosion of mctal hulls and machincry
seccms to prescnt constant challengec to those called on to deal
with thc problem. No sooncr are mcthods cvolved to combat
corrosion in onc set of circumstances than ncw ones are called
for to deal with it in another.
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Recently M.G. Duff and Partners werc asked to investi-
gate the causes of corrosion in diesel engine heat-exchange
equipment in Peruvian fishing vessels, and, after prolonged in-
vestigations, discovered that the severc pitting of the cupro-
nickel cooler pipes was due to pollution of Peruvian coastal
waters by hydrogen sulphide,

They found that warm ocean currents move in towards the
Peruvian coast and mix with the local waters for several months
every year, and that the resulting changes in water temperature
causes wholesale_destruction of the planktonic life on which
the fish feed. [gnormous numbers of fish consequently die, and
so do enormous numbers of guano birds accustomed to feeding on
the fish and as a result a wide band of coastal water is pollutec
by hydrogen sulphide - a product of their decomposition,

No pipe alloys normally used in ships will withstand the
corrosive influences of this water, and trials are being made
with new materials likely to last considerably longer than four
months - the period in which some of the cupro-~nickel pipes have
corroded through. This case reminds me of a similar one which
occurred some years ago in North Australia., Iishermen there,
who moored their boats in a certain estuary, could not under-
stand why unusually rapid corrosion should take place in the
water intakes and cooling systems of their engines, and not un-
til after a thorough investigation of the problem had been made,
was it established that it was due to water polluted by mangrove
swamps adjacent to their moorings.

(The Fishihg News London o 17 July, 196!t.)
| THAT MAKES SATMON_RUN?

Salmon periodically migrate from.frcsh to salt water and
back again during their life cycle. Evidencc strongly suggests
that this migration is a result of changing prcfcrence for water
of varying salinity. This, in turn, sccms to be caused by a
change in the ratc of thyroid activity.

When coho salmon, Onchorhyncus kisutch, thyroids were
stimulated by a hormone, they sought sca water. When hormonc
injections werc stopped they sought fresh water. Pink salmon,
Onchorhyncus gorbuscha showed the oppositc effcet when their
thyroids werc artific’ally inhibited, sccking fresh water in
prcfecrence to sea waters,

There arc probably many additional fad;prs involved as
well, such as the action of the pituitary glald, dict and
length of day.

(Sea Frontiers Miami, Florida July, 196.L4)



