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S'rAFF NOTES 

Technical Officir L.~. ·s~ith entered hospital 
on July 29 and underwent an operation ori the §ame .. day. 
On the following ~ay he rang to say that th~ 7 o~~ration 
was successf'ul and that he was feeling one hundred per­
cent. 

The Superintendent, Mr. Fraser, returned to 
Perth on July 1..7 -fr.om an _interstate Fisheries conference 
in Sydney. · · · 

The •Supervising Inspector, Mr. J. E. Bramley, 
will car~y otit a northern inspecti6n lasting -about a 
forthight com~encing on August 9. H~ Wi l l prdc~ed as .f~f 
north as Carnarvon, taking in Dongara, Geraldt~n: and . 
Shark' Bay· en r:oute. ,, . . 

T,'lr. ·· Tan· Bartholomew of Head Office ·1-ntends 
taking his annual leave f'ro m August 9, Inspe·ctorc" A. J. ­
Baternan . wi 11 also take annua l leave this month. : :Inspec­
tor A~v~· Green,of Bunbury 9 commenced leave on July 26. 
In9:pector· Mels?m is r-e lievi ng. 

Inspector H.J. Murray recomm~iic~d duty af'ter 
annual leave ·. on July 26. 

Taoh. Off J. Traynor was absent on sic k l.eay-e 
from July 13 to 19 but now see ms his normal self again. 
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Inspector W. Davidson intends to commence 
annual leave during the first week in Septe~ber • 

FfERSOl~AL PARS 

. •. •-· . ·---- ----- · 

Mr. Norman Robinson, Technical Secretaryj 
Wildlife Scetion of C.S.I.R.O., is at present visiting 
Western Australia. While in Perth he ~as intrcidricied bj 
Dr. D.L. Serventy to the Chief Warden of Fauna, ijnd dis­
cussed aspects of the C.S.I.R.O. and State bird banding 
schemes. Mr. Robinson intends to go north before · · 
returning to Canberra, and at Abydos Station will obtain 
first-hand experience of the Organisation's work there. 

C.S. I,R,O. Technical Officer K. Godfrey 
became suddenly ill on board the research vessel "Lancelin'' 
last month, Captain H.C. W. Pie·sse put in to Onslow and­
"Ki tch" ·was. taken to hospital and underwent an a:pp.end.i­
cectomy. At the time . of publication he was believ.ed to be 
recovering satlsfactoril~r. Re:seb.rch Off'icer R.W. George 
will fly north on August 18 to replace Mr. Godfrey on the 
"Lancelin 11

• 

FAUNA COMLUTTBE I S NORTHER.N TOUR 

pr. ~. L. Serventy and Messrs G, E •. Broe kway, 
A.M. Douglas' and H, B •. SL1ugg, members and secretary 
respectively or · the Fauna Protection Advisory Committee~ 
accompanied by the Government Botanist (Mr.· Gardner), 
Technical Officer J, Traynor and Fauna Warden F.A.L. 
Connellj wilt leave Pe~th on August 6 for a to~r- of 
inspectibn' in the Murchison - Eneabba - Cockleshell 
Gully ·areas. 

The main object of the trip is to s~rvey 
likely reserves for florc1 and fauna. Observa_tions on 
occurri~oes of fautia wili be made as 6p~ortunity off'ers. 

The party will be away from_Pe-rth for a week 
or a ·11ttle. more. 
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'vvHEAT-BELT INSPECTION 

S&ortly afte~ t~e ~arty rei~rn~ fro~ihe 
_,_}vh1rchis._q11...,q.ockleshell ·Gul~y :areJ1s, _F_aun~_Ward.en, _ F._ .. _,/:i.L. . . 

Connell will carry dut a detailed inspection of areas 
lying be·tween Perth and MerredJ_:r:i. ·. He wi 11 proceed · 
th.rough York, Beverley, Quairading, Bruce Rock and 
Narembee:n to lvlerredin and the ·1ower part of the Mt _ 
Marshall Road District and return through Kellerberrin, 
Tammin, Cunderdin and Northam • 

. Apart from investigating. the prevalence of 
kangaroos and emus, he w111 in'terview Road Board Secre­
taries, Farmers' Union officials 9 Police Officers and 
Honorary Wardens in respect to fauna matters generally. 
Many· complaints have been received of unlicensed shooting 
and other breaches of the protection laws in these areas 
in recent months. 

DUCK BAJ\'DING 

Le.st month 'l'echnic'al Officer J. Traynor·, · 
visited a site at Greenbushes which had been recommended 
as a banding centre. 

Although disappointed with the number of 
ducks which used the area, Mr. Traynor decided that it 
may be possible to establish a station there at certain 
times of the year. 

On his way and 9n the return, investigations 
were made int.o alleged breaches of fauna protection. Mr 
'rraynor was a(::companied by Inspector A. V. Green in U1e 
Bunbury district inspections. 

Recoveri~s: Since the publication .of the previous Bulletin 
the following bands have been returned. 

_ .... __ All __ b_ut _o_µ_e _of __ _ the~~ _~1ere ha_t?,¢}ed_ in b~_Mr. R. 
Cook whose farm near Moora was used as a banding station. 
Mr. Cook is of the opinion that from the time they were . 
banded u.ntil tt1ey were shot the ducks l1ad not left his 
property • . 
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Eyre Rive:r;1, . Late Ju·ne · . . , . . I •. 

I 50 mi l e s N. E. approxi,m~ teJY, . .. . .... ~-: 
- Cape-Riche, 1954~ -·/ .. ·1Warr1up Lake 

' Albany !Ii. ·._ ·. . ~O ·miles N :E.; ;tJof .. yet 

1 
· f A'lbany 'i _· ,. j known 

_1 ·: 
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WARNING .FOR WILDFOV'iL 

In June last, Honorary Warden Waverney Ford 
of Fremantle reported that many black swans and wild 
duck were being . killed by crashing into a recently 
erected hiih t~nsion 6able iritersecting their flight 
path between Bibra Lak~ and N6rth · L~ke. 

The matter was inves .tigated and a 0
• r~port . 

forwarded to the State Electricity Commission. Th-e 
Commission proved most co~operative. A senior engineer 
accompanied the Department's Fauna Warden, Mr. F. A.L. 
Connell, to the site and mads an inspection. Advice 
has since been rec~i~ed from the Commission -that a 
measure .recommended by Nr. Connell has be6n adopted. · 
Aluminium dis~s treated with lumirtous paint will be sus­
pended at intervals along the cab le, . and it is hoped 
th.at they will give the birds adequate warning of tb.e 
new hazard in thiir ebtab1ished 11ne of flight • 

.. . · TROUT 

. .. on· July · 1 . Technical Officer J. S. Simpson 
inspected · ·n_ dc.m on- the property of Mr. S. North at B,yford. 
The dam was approximately· 8 yds long and 5 : yds ·wi.de and_· 
only 2' 6 11 deep. It is fed by a permanent stream and ·both 
the inlet drain and outlet are screened. Trout fry were 
planted in the dam in 1952 and 60 o.r. 70 fish have survived 
and are now 10- 12 inc hes in length and are reported to be 
in excellent condition. Mr~ : N.orth. hopes that the fish 
will spawn in the feeder drain and does not intend to 
fish his pond unt il after the third year. 

Frcrn_ July 1:9· to 2) ·· the Clerk--in-Cl;a~i~-9 Mr •. B. R . . 
Saville, and Tecq.nical Officer J,S. Simpson held _,rneeting~ ·, 
with. intereste.d people . at proposed trout distribution ., 
centres. ·Th.e · .purpose of the •.: meetings was · firstly ~.;o : · · · 
acquaint farmers wi tl1 ' .the details bf ' arrival.- ti,mes 'and .. 
delivery .-,a:rr.9-.ngements, _and ·s_econdly · to minimi.s<:3 lossep 
due to incorrect h.andling from the moment of deli 7ery to·· 
the time of release of the trout, in the dams .o~ ponds. · 
Arrangements were mad~ at each centre for the use □1 a · 
central ~a~ f~om ~hid ~ iatet ½ilr be taken for the fa r m~rs' 



small containers and for the transport tarn..:. By this 
means water temperatures may be equalised and thus 
prevent the young fish from being subjected to sudden 
variations. 

Advice was given at each centre on the type 
of container to be used and the best methods of . trans­
ferring fish from the container to the dam. The officers 
also discussed methods of improving the carrying capa-
ci t~r of dams. 

They •were told that trout planted last year 
in dams in the Quairading district were mak.ing good 
growth and · that no losses had been . reported. Small da '.ns 
in this district were reported still to be very low, 
altl1.ough dams with good catchments had built up consider­
ably. 

Appreciation of the officer's visits and the 
information g iven was freely expressed at different · 
meetings. Quite apart from the advice which it was 
possible to impart, the meeting s were rorthwhile in that 
past misunder s tandings were cleared up and good rel s.tions 
established. It is hoped that many of the past losses 
will be avoided through the farmers being brought to 
realise the · important part they pla~r in tl1.e successful 
establishment of fish in their d~ms. 

WHALn;u 

Repeilants tried 
,, 

-· , ! 

Assistant Inspector V.J •. Sinclair'. has 
reported from tl1.e Nor'West Whaling Company's station at 
Point Cloates thai late in June carbide w~s used 
experimentally to deal wit h. the sha ~k menace~ C~rbide, 
which had pr~viously been soaked in oil, waa placed _ 
inside cuts of whale liver and tossed overboar.d. : .One 
shark took a bait snd shortly afterwards came -to _, th$­
surface thrashing around in mortal agony. · ·_Other .sharks 
soon attacked and killed it. -

It was sai d that tt1i s metl1od h.as already .been 
tried at other ~haling st~tions in Aus tralia with some 
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success. Th6 theory is that a number of sharks will 
take the baits and as they writhe and thrash about in 
pain other sharks attack them and leave the whale alone. 
It seemed, l1owever, that during ·experiments at Point 
Cloates s·[1arks preferred to tear their meat directly 
from . tl').e., whale and- ·:w-e~re· .ri.ot greatly interested in any 
float ·ing,,pieces. .J?:u-rthe.r experiments with this method 
will oe ,·ca:r'rie·a out -by .the Company, which is sangu:i.ne of 
greater ~success. · · · J' · · · · 

,, _ Permission: yvas granted in July' to the . 
Oomf!any· to use exp_l_os·i'v,es ·as a · trial sha'rk repellant. 
Under the supErvhiton ,.of :.Assistant Inspector 8-in.clair 
charges of gelignite . cons·fritirig · of four ~II X 1 11 grade 
60 plugs with a 16 seconds' fuse w·ere usE:Jd. When , th,e 
first charge was ttrown into the water about 20' .-:from. 
the. whal,es.9 which many sharks were attacking, those 
nearest the dharge were able to swim some distance away 
before it exploded._. ·some continued to feed off the 
whales and none se~0ed to suffer ani :~ffects from the 
blast. · · .. 

The second charge was explode1 6lose to five 
sl1ar!rn, but of these only one was temporarily af'fec.ted 
and the otl1er four swam away. The affected one was 
blown over on its back, bQt quickly recovered and swam 
away. The second explosion did ·cause the sharks to move 
fr.om tl1e whales ·and to circle about some distance away. 
They we~~ ihen ~so ·scattered t~at it was considered that 
to explode a :t rii:r-dcharge would have · llad no effect e,t 
all~ Inspector Si.nclai-r says th?,t he counted four dead 
snapper floating on tl1e surface.9 . 9ut· these wer~ .>the .only 
casualities from the experiment. _ Half an- hour. lat(3r.' 
the ·shar ks had returned and were continuing their attack 
on'. the, whales~ .. ,J:1.11. tl1e . repellants wnich ' the Corgpa:nJ' -
has tried to -date have proved ineffecti'I/~. .. 

. . 

Public;ity was given . in ~to.is Btilletii;1;_sbme . time 
ago to a new American invention wl~ioh the manufacturers 
claimed was highly· satisfa.ctory 1 and it is ·under·s,t9_od 
that supplies of this product have been 0:rdered f.rQqi 

.. . ... __ the .United States. They have not yet arrived. , , 
• " 

Abandoned Ba~y at Albanv_ 

. Ot1. July 13, \ t was -.. r-eported :to Inspector G. O. 
Jef'fery at Albany that a bab'y': \vhalEi : was stranded at 
i1iddle ton Be~ac h, and was: s.ti 11· alive.~ .·.After leaving the 
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Whaling Station that night Inspector Jeffery was unable 
to locate the calf in the dark, but, early next mbrning 
~is search was sµccessful. It ~roved to be a new-born 
female sperm whale 12 1 8 1

' long. Assistance was needed 
to tovv the whale off tl1e beach. Tb.is was accomplished . 
about 3 p.m. that afternoon. · ln spite of the fact th~t 
some sadist had made a cut approximatelJ' two inches 
deep ~11 aro~rid the neck the poor animal wns still 
breathing~ ' 

As this species of whale suckles its _young 
for six to eight montl1s, Inspector Jeffery de _cided that 
although it · had displayed a remarkable tenacity to life 
ti1e baby had no chance of survival and had it towed to 
the Whaling Station. It was dm'ing this tow that death 
through drowning occurred. After examination the 
carcass was everitually towed to sea and abandoned. 

PEARLING 

The table hereunder sets out the amount of 
pearl shell lande~.at Broome for the three months ended 
June 30,1953 and 1~54. It will be seen that while the 
number of ships increased by 16% from 25 in 1953 to 29 
this year; the proi ressive total of sh~ll land~d increased 
from approxiJilately 110 tons to 202 tons, or 84?b increase. 
It i .s unde r stood tl1at better weather has been experienced 
by poa:rlers .. this year and that good fortune, togetl1er wi tl1 
the experience gained by the Japanese divers inducted last 
year, is mainly responsible for the outstanding increase 
in tl1e production 'of shell dui->ing the first three months 
of tt1is seas on. 

LAJ\ DINGS 

1953 t 1954 . , 

··--· Tons ! · c vct.,-1..9£.!...J lb. i Tons 1 cwt,. · ar .. 1,b. 

April 13 . 11 1 I 20 22 10 1 ~2 
! 

May '44 4. 2 t 0 94 15 1 21 

.\ June 52 1 2 ': 11 85 .·· ·3 1 1 

Progressive . . ., 

I: 16 Total·s • . 109 .. · 17· 2 3· 202 9 0 
. ' I .. _, _ _. .._ ..... .. - -·-
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WEST AUSTRALIA'S CRAYFISH INDUSTRY 

(a) Abrolhos Area 

. In ·.the table -on page 266 production figures ·· 
for June, 1954·, are . compared with the: figl1res for .the 
sam6 montl'l of ;Last year. There. are also g'iven -progrqs­
sive i;otals' for the two year's • . Compared with the 1953 
seaso~ this ye~r 1 s ~~6tal c~tc~ has increased b~ 400,000 
lb., and the catch 'i p'er man l1as · also increased in .SP-i te . 
of the fact . tha~ tl\e \·numb.er of men is much higher . tfo_i? .. 
year. 

i · . 
l 

tt should :be noted, however, that the average 
· catch per man for June. is : down 2,000 lb. on the · June, 

1953, figure, re~rese~tini a decre~se of 12%. No.doubt 
tl'lis has be en to · s omE , extent brougtit about by the official 
dir~6tion to cray fis he rme~ that they must not change · 
from t he Abr :i l l1 os to the Gerald ton pray.fishery. 

The average number of men in June, , 1954, was 
greatly in excess of the June, 1953, figure of 82. This 
is almost certainly responsible for the higher total 
catch and th~ lower catch per man • .. 

.. In:s.pector Bowler ~eports that the cr$.yfish 
h8 ndled this year continue tri, be pf a much larger run 
tl1an those haridle d last ye$.r-~ · 

The table comparing tail-size percentages 
bears this out and indic a tes th~J the usual trend 
towards a smaller percentag6 of midgets late in the 
season· has been maintained along .with this season's 
high percentage of l arger-sized tails referred to in 
the June Bulletin. The percentage figures have been 
kindly made available by the Geraldton Fishermen's Co­
operative Ltd. 

(b) Other Areas 

The table on page 267 records crayfish pro­
duction figures for all those areas south of the 30th 
parallel during the 1951/52, 1952/3 and 1953/4 seasons. 

·.• ' 
' 



ABROLHOS CRAYFISiillRY 

JUNE 1953 
-I 

Average ; . 1 

~­
l. 

of · 

--------------=-
.JlNE 19.'14 

No. 
of 

No. t:\ 

UHUU~ TO~al 1 
=' ~ 

Catch per 
m , ~ man 

.. --Ave rag~ 
CL.tot per 

.Il8-:l 1uen 

· Ea ster 

. Wallabi 

Pelsart 

North Island 

Totals 

Progressive 
Tota;;I.s . • .. ... 

lb. i 

661878 i 
! 

58,355 '! 
17 1 684 

25,724 

168 1641 

11371 ,348 

I 
! 
i 
I 

l 
! 

' l 

lb .• 

1~967 
2,334 
1 , 179 
3,215 

2,057 

ii 

· .j lb ,' ti • 
l1 

34 i: 621867 
il . 

25 I 879957 
15 ! 381274 

I 

8 L 21,524 . 

---·---+-
.lb. 

1 ,6J9 
~,19S' 
1 9 'S64 

11266 

--
37 
40 
23 
17 
-

117 
-

--~--· -- ------~ ..... 

82 l! 210 , 6221 ~!s0?_·....,..._ 

/\verage 
124 

Avera~~ . I 
13, 713 I - 1 oo W ,750, 199 11,, 114 

. ·--~~====== 

TAIL-SIZE :PERCENTAGES . 

' I JUNE 
---..-

CA'r:t:;GORY I 1953 I! 1954 
" • 

M:id,get 30.5% ~ C 24.23% 
-

Small 38.74% ~- 42.3% 
.Medium 16. 81~ !I 15.72% 

I ·Large · 9. 89% 9-92% 
Jumbo i 4. 05fb ,, 7~82% . . H I ---

. . ::1,. : 

I\) 
(j\ 
(j\ 



AREA·-· 

Block 29. 
(south ~f Fremantle) 

Block JG·. 
( north of Frem.antle.) 

OTHER ARE.AS 

· 1951 /2 Season n 1952/3 Season 
(To May 31, 1 952) L (To May 31 • 1953) 

1 953/4 Season 
(To May 31._,_12.5hl 

I
. Average ,- - - 71-:- - - - - ' .Ave-rage-1 

Total Catch per jNo . of.l Total · Qatch pe 
, Catch man I men . a Catch I, man 1 men 'I Catch t . mAn , men 

No . of 
· Average 

Total !Catch per f No. of 

1 b 'i 1 b . 
1 

! 1 b •· ; : 1 b I 1 b. ! 1 b. · l 

3q,7q7J 3,9so r 10. I 4n6, 624l 11,295 36 352,6s 7 \ 

Q 61 ~ 9 . . 88 8 ·· . . I 
1,92J+ , u7 l .: 21,152 1 1 1 ,91.17 , 5 1 ,~04 107 1,948,845

1 
I ! ! 

1 ·1,021 

16,947 

32 . 

115 

Totals , . , . ., ,1, 964,67311 9,4521101 ~12,354,509116,465 I ---- . l . . . 

143 
Ii ; L I . . 

11
2,301,532 l 15,656 .. ,1_47 

. I - -- -

. 2,096,,19T~o,555 I 162: Lancelin Island 

Green Islets· 

Cervante.s Isiand 

Jurien Bay 

2,604, 364 

501,450 · 

1,107,564 

23,676 

20 , 891+ 

22 ,151 

1,0 lh , 837,073 
! 
i 

24 :1 331 ., 645 

. . . 
17, 1 :,9 107 

20 405,025 . 23, 8 25 1 6, 5~2 t 
50 i; 572!9951 22,039 I 25 11 416,708 18, 941 

1 - -~ _ I - -11 919,667 -
1 

15,587 
I I I . . ,: . .. I 

17' . 

22 · 

59 :~ x 

--------r-----,--

T o t al s ·- " ------14,213,3781 22, 899 i 184 ll2~741,=n 117,919 153 - ~,838,019 \ 19,682 I 195 --

. I 
GRAND Tar.111s : ..... -j6, 178,051 I 21 ,677 285 j15,096,222 I 17,217 

. ; 
296 ~,139,5;1_ J 17,952 ] 

. I -

342 

!: ~.: . ..1r 

x In the·· 1-953_4 season, Jt.iri~n Bay was fished _only from January 1, 1954. In other areas fishing 
commenced on December 1; . ,1 9.!53• · · · 

'. I 

I\) 
m 
-.J 
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In contradiction of the apparent trend earlier 
in the year when it appeared that production this season 
would fall far short of the record 1951/52 season, it will 
be seen that the total catch to date is only some 39,000 lb. 
short of the progressive .total two years ago, and is over 
one ~illion lb. ahead of the figure for last season. 

However, the true position of the fishery may 
have been masked. by the fact, that over 900,000 lb. of cray­
fish were taken frrim the ~ewly op~ned Jurien Bay area, 
although there is no way of knowing whether or not a similar 
quantity would have been tak:'en in· waters south of Jurien 
Bay if the men working in the latter area had been'·working 
south. Furthermore, it should be noted that the catch per 
man for the current season is 3,725 lb. less than in 
1951/52. 

SHARK BAY SNAPPER 

Last month· the fishing boat "Villaret" brought : 
to Fremantle what was clai~ed to be the biggest single 
snapper ·catch ever from Shark Bay. It was reported that 
5 men using four-hook lines caught 7,000 fish, vveighing 
approximately 40,000 lb. in 21 days. An echo sounder was 
successfully used to locate schools of the fish. The 
catch was apparently not auctioned in the market, but sold 
privately. 

SUN FISH 

Inspector G,C. Jeffery has reported that on 
the night of July 15 a large sun fish was harpooned an,d 
dragged up on the beadh adjacent to the Whaling Statiori. 
It proved to be a fine specimen measuring approximately 
6' from tip tb tip of ·its rear firis. 

FISHING BOAT DArilAGED 

'Just as we go to press we hear that the ketch 
"Betty Iviargaret 11 (skipper R. Ottersen, Of Geraldton) was, 
badly damaged on July 28 when she was driven on the break­
water during a northerly gale. She suffered severe damage. 
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THE QLJL , .UNG HOUSE 

The Theory of Deep~sea Fishing 

by R. J :H . . Beverton.· . 

. . In April this year, a number of European 
countries .put • into force an agreement . to increase -the 
stze of mesh in -the trawl fisheries of the North Sea 
and some other areas. It is the first really definite 
advance in the irlernational regulation of our sea fish­
eries. But the idea that ~ish resources might need 
protection, or conservation 9 is not new. It was .fi~st 
put forward about 1880 by that great naturalist Frank 
Buckland. · At the time, Buckland had little sure 

· evidence to go on, and his views were not recetved 
sympathetically ~ whic_h is not reall;y surprising. In 
those days, it seemed almost impossible to believe that 
tl1e vast res.ources .of ·the, sea . could be affected by 
fishing. But events and research in tl1e past twenty , 
years .or so have , shown, wi tho.ut doubt, that Buckland · 
was rigt1 t. 

The trawl fisheries for bottom-living fis~, 
sucl1 as plaice, haddock,_ and cod in the North Sea, and 
hake on the west coast,have provided the most conclusive 
test. The rapid expafision of the fleets during the 
early years of the present century gradually slowed down 
until, by the nineteen-thi-.rties, it .had ceased al.together. 
The immedia .te cause was obvious. The amount of fish 
c_augh_t was certainly no greater tha_n it had bee_n thirty 
year.s ·before; in some instances it was actually less. 
So there was scarcely enough · profit in -fishing to rnain.;;a 

· tain the existing fleets, let along i _ncrease them 1 
despite the development of more effective types _of 
fishing gear and more powerful ships. It was not so 
much a question of fish .being in danger of extermination 
by excessive fishing 9 but rather that a fairly stable. 
balance seemed to l1ave been reache _d . between, ·on the . one 
hand, the ·natural produ,ctivity of the fish stocks and, 
on the ~ther, the amount of fishing • . But this was only 

• partially ·reassuring, be.caus6 everything pointed . to the 
balance being far frci.m .a. favo.urable one, either in .terms 

-· -· .. of the. · amount·. of fisl1 caught or the economic state of 
. the fishing industries.... • 
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Measuring the Mortality Rat6 

Th6 first gu6stion to be answered was wheth6r 
these conditions really were th6 dir6ct result of 
excessive fishing. They might have been caused by a 
long-term change in_ environmental conditions wi1icr1 was 
having an adverse 0 iff~ct Qn the productivity of the 
fish stocks; a climatic change, for: instance. It was 
here that research into -the structuri of the fish 
populations began to throw light on th6 problem. It 
was found that as, ove:v the years, fishing had intensi­
fied the average size of fish in tl1e catch had decreased; 
th~re weri relatively more small fish and 'few6r large · 
onGs. The developmen·t; of methods of finding the . age of 
fisl1, from . the annual rings of sc.al6s and Gars tones, 
sl1owed that ·chis decrease in size was not due to slower 
growth~ Instead, mor6 fish wert; being caught while still 
relatively :y:oung ,and before tl1ey l1ad _a chanci3 to ·grow 
r1mch • . Kn(JWing the age-composit.ion of tl1e stock (3.1s_·o 

·_enabled the mortality r~te to be mea_sured • . In pla,ice 
. and haildock t l1is turned out to be_ as , l1igh as fifty to 
sixty per .cent a year ; from all cau~es together; · 

· ; .: ... lfovv all tl1is _ was pretty strong p;r>DOf ttiat 
fishing was indeed having an effect . on ·the stocks; ,· 
but the question remairied, were theSi signs.suffiOient, 
in themselves, to account for the · trends · observ9 d in 
the -fishe.r'ies1? What exactly was tl1e significance of a 

. mortality rate of, say, fifty per cent·? It did not 
'necessari'ly 'follow that there was too much fishing: a 
mortality ra:te · as high as that. might be eernential to 
get t~e best results . -: even - supposing tl1at :i:t w~s 'all 

· due to · fishing, wl1i cl1 it almost certai nl;,/ was, p.,bt. 
Natural causes' of _q. 9a _th ·must have contributed s,o_mething~ 
What was needed was a theoretical basis against _wl1ich 
observed chan~es in ~6pulation it~u9ture, i~~~6rtality 
and growthl' . could be . assessedl' and distinguished from 

·. natural changE:JS unreJ.ated to . fishing. ' Mor.e impqrtant . 
· still wa~ the ·need to be able to ~reditt, from informa­
tion_ of, this :•kind, . ju$t l1ow a particiular' sto_ck _. c·ould be 
fisht3d more produciiively and more ecion-omicaliy~ ,- Some­
thing was needed to take the place of the eJ!:-pe:rimental 

··method tl1at is such a powerful weapon i1J other sciences 
· but whichl' · for . obvious reasons 1 : I think; is _not of much 
d·irec_t help when we have to . deal . with maj.or . ;i_nternational 

·fisheries. ' 'rhe response to this · demand wa.s· the develop-
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ment of the theory of fishing, as a branch of population 
theory. 

Stable Fish Population 

I mentioned the evidence that a fish population 
can reach stability when it is fished. This kind of 
stability is not rigid; rather it is a dynamic equilibrium. 
It is the result of a balance between the processes that 
tend to increase the size of the population and those 
that tend to decrease it; in effect, between inflow and 
outflow. Inflow, to the exploitable part of a fish popu~ 
lation, consists of the recruitment to it each year of 
young fish, and also the growth of the individuals 
already in it. Outflow consists of mortality , of two 
main kinds: that due to natural causes , such as predation 
by other fish, disease, and senility, and that due to · 
fisb.ing - the yield taken by man, in fact. On the magni­
tude of these . four primary factors - recruitment, growth, 
natural and fishing mortality - depends the size of the 
population, and the yield of fish that will result from 
any particular amount of fishing. 

I think you can see now that by formulating 
these factors mathematically, and then corrib:Lning them 
by the appropriate algebraic methods, i _t is ·po"ss'ible to 
construct a theoretical model of an exploited fish popu­
lation. Such a model const~tutes, as it were, the 
framewo.rk of the theory of fishing. Of course,' it is· 
one thing to state in general terms, like this~ how a 
model is constructed, and quite another to be certain 
that its properties have any meaning in reality. ·-The 
primary factors must be formulated correctly for the 
population represented by the model, and mathematics do 
not always lend themselves readily to this. They have a 
disconcerting way of fitting one set of facts quite well 
and then producing totally unrealisttc results in other 
circumstances. Also, numerical values . of the primary 
factors in the· actual population must be .. measured as 
accurately as possible - which sometimes ~ries~nts con~id- · 
erable problems. But this is really a subject in ft~elf, 
and all I can tell you now is that the main source o:f 
informati.on is, as before 1 t .l1e size.,. · and age-oomposi tion 
of the stock~ We g6t this by takirig day-to~day samples 
of the fish landed at the poI"ts, . supplemen'.ted 1 where 
necessa~t, by work conducted from our own res~a~ch 
vessels. 
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The simplest way of using one of the-se . 
theoretical mod6ls is to give the rates of recruitment, 
griowth, and natural mortality the · val'ues .tb.a:t: hav':$.:_Jf~_en 
f~und in the actual population. By assuming that these 
will · .remain co·nstant, · ory· at least, .·vfill fluctuate 
about the Observed values independe-htly of each .o-th·er, 

· . •f it'· -is possible to predict the averag:e steady yields '.: . 
· ·that -we might expect with different . fishing mo1,;tal;i ty 

rates· - and so from different intensities of f'ishing~:: 
Wheh this was done with models based on North Sea . 
-plaice, haddock, and cod, we obtained one. resu-lt of . 
particular importance. Wi tl1. the size of mesh i.Il' use .· 
it was found that ;the yield did: not'.:go on- incr.eas.i ng · as 
fishing was made· more ·-intense. · Inste·aa,. at a certath 
intensity, depending· on the species ·of fisl'1, th6 st:eady 
yield reached a peak value. Here · was the most produc-

· tive balance• betwee·n recruitment 1 growth, and· mortality. 
More intense •fishing than :tl1is produced a smaller yield. 

The critical fishing mortalities that gave 
the maximum yield tur-ned out t ·o be decid,edly lower than 
those observed in the actual populations during the 
nineteen-thirties ·- something in the order of half them. 
Here, tl-ien, was the true .explanation of' why these 
fisheries l1.ad ceased to expand, and why -the yields were, 
if anything/ less thaTi they had ,been many years before. 
It left nd doubt that th~ yields had indeed bean reduced 
below their pote.nti-al 'naximum by too i ntehs:e fishing. 

The :same mod·er can be also used to prediet 
·· what · w~uld happen if the size of mesh of the trawl .were 

changed. 'l1l1.fs is d orie by alteri:rtg ·the age of ftsh at 
~hich the fi~h mo~tality first betins to , operate; the 
larger the m~sh the greater .the age, and vice-versa. 
Iri this way it W~s fourid that a large~ mesh than that 

. in use would produce a gre~tBr steady yiald in .all three 
· species. Tl1is is because increasing the .size· of -rnesl1 

would. · allov,; 'fish to · grow more . before they · began to be 
caught, and up to a ·point their :greater weight would 
more than corripensate for losses from natural causes · 
during this time. In this way the theory of fishing 
showed that either s. reduction in fishing o.r :a l~rger 
mesh 0ould \ ncrease the yield of fish from all .three 
species. 
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.Now. you ma,y think tb,at .a theoretical model 
·of . the kind I have just des.cribed, •. must be a . very much 
si~plified version of what aritual1y goes on in the sea. 
And so,· indeed, it is. One serious drawback is that 
the vital rates of recruitment, growth, and natural 
mortality are not reDlly independent as we have assumed, 
either of each other or - wt1a t is more important still -
of the fishing mortality rate. Think for a minute of 
the train of events set up in a stock if the fishing 
intensity fell. The immediate effect is a reduction 
in the fishing mortality rate, causing the density of 
the population to increase. But, unless food is un~ . 
limi t.ed the re w.i 11 be less to gb round · and so growth . 
will be slowe1,,:. · Hence tl1e fi'nal st'ead.y yield will tend 
to be low~r than p~~dicted by the simpie model, in whi6h 
gro~th is asstimed to . re6ain constant. 6n the other 
hand, the greater : denstty will ~e~n more ~pawriing which, 
in turn, ma,y result in more · young fish being recruited 
later on to the fished -part Of -the · population. This . 
will tend to make the yield. greater than if recruitmerit 
is assumed to remain constant. 

These are only two 9 though probably the most 
important two, of , the many complex interacti6ns that go 
on in a -fished population. Investigating these more 
subtle and intric-ate ·properties is a fascinating, though 
often frustrating task. The main difficulty is that 
they cannot be detected unless fairly large chang·es 
in density have taken place, and it so ~ap~e~s that most 
of our detailed information has · come, so 'far, from periods 
when .the fisheries · have been fairly stable.:. Indeed, if_ 
i-t were not' f .or · .tl1e great increase ind ensity caused by 
the. ces.sattorf of fishing during the war we · would know 
very little about · them even 110w. · As . i .t i's, we have pro­
gressed far enough in measurini denii~y effects an~ 
incorporating them in theoretical models to be fairly 
sure. that tl1e simple theor·y gives the 'broad outlin:Ei's 
correctly. These :secoti.dar~r effects do .t .end; within limi. ts, 
to compensate each otl'l:er; but at the same time We know· 
that the , simple theory cannot be used to pred,ict · 
accurately What would happ~ri with really dr~stic changes 
in the amount of fishing or in the mes~ of nets. 

· So much, thEn.i for tl1at part of tl1e . theory of 
fishing that doncertis the fish stocks. ·. The other com­
ponent of a · commercial fishery is, of course 9 the fisl1ing 
fl~et ·and -its ;associ3.~ea ind11::trj . . But, first, a word 
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about the link between them,that is, the question of 
how much fishing - how big a fleet, for instance - is 

.required to produce any particular fishing mortality 
· rate in a stock. Obviously, this must be known if 
deductions frqm a theoretical model are t9 be trans­
lated into practical advice. In trawl fisheries the 
problem is fairly straightforward. As a· trawl iB 
dragged across the _ sea-bed it capture~, r6~ghiy speak­
ing, a cbnstan fraction of howev~~ many fish may be 
in · its pa -tl1.. Het1ce if, ·say, half as many vesse.ls were 
operating we can be reasonably sure that the fishing 
mortality rate would also fall to about . half. But in 
other cases , notably the drift-net . fisheries f~r 
herring, the problem is more difficult. Herring swim, 
for much of the time, in mid-water in sharply defined 
shoals. The drift-net, which is simply a wall of net­
ting hung vertically in the water, relies maiµly on 
fish catching themselves. Its effectiveness depends 
very much on thS behaviour of the fish, partidularly 
on tb.eir sl1.oaling behaviour. For instance, it is quite 
po~sible that if herring drifters are too crowded they 
may break shoals up s.nd scare fish away, in wl1.i ch event 
the fishing mortality might even be , less than before, 
instead of ·greater. Although much: is known about the 
biology Of the herring, complj_cations like this mean 
that there is. probably no si~ple relation b~tween 
fishing mortality and fishing effort wi tl1. drift-nets. 
This is, p~rha~s, the main difficulty, . at thi ~res~nt 
time, in developing the theory of ~ishing for herring. 

• • ' J ' • 

When we come to the iishing indust~ies t~em­
se],ves ~ the -cl1.aracter of the problem · changes. Biology 
gives way to e.conomics. ·Inst6ad of recruitment, mor­
tality, and growth, the primary factors arG novi the . 

.. monetary value of the catch and the costs of operat,ing 
· a fish_ihg ·fleet • . Only in .terms such as these , i~ .;~1i :· -
possible to · assess the benefit to t.l1.e fishirtg :inq.us·tries 
of exploiting .a stciok 1n any particular waY. 1!1 or. 
instan6e I have mentioned that in some fisheries~ and 
dep.ending on the gi.se of m.esh .used, there is a certain 
i~bunt of fishing that wouid produce the ~reatest steady 
yield. To -~ohieve t hii mfght seem the ultimate objective 
of · ffshery regulatiop. and, indeed, it- is tqought to be 
so b;y many workers in the field of fishery bionomics at 

·. the present time._ Yet it would be better, economically, 
-~o .fish a little less ~ill, to sncri£ice a few per cent 
. ot this max:imui:n ;yield in order to save much more on the 
fe~ucea ~6sis of fishi .ng. But economics are not every-



- 275 -

•' 

tl1ing. Fishing is a source of· live'i.ihood for many 
people, . and it might not be desirable, . for . sociological 
reasons, to . have industries too small. Moreover; a · 
natio

1

n 1 s n~ea for . fish as food may .be great en.ou·gh ·to 
aiakEi evG_n .a small loss of, . yield unacceptable • . . So -it 
may be b6fte,r, ·wh.en:_ all i_s ,consider_ed, to· ·abSOI'b some ·· 
of .th~/ fr1aximum pote.ntial profit f 1rom a fi-shery by: 
having a. ·rathe r ._larger fleet th·an would:: otherw.ise be 

, re g_ui red : on stric tlJ' economic. groundS'. · · 
1.' : 

_There i 9 , in fact, no ; -abs.olute; .criteri·ori.-. 
l10:w .best to exploit a fishery~ .. What is best : is essen- · 
tially a mat_-ter to be ·worked out for ·eacl1 particular 
cas&; it must take into account • all relevant fact·ors - · 
biologics°l, economic, and social. . ·Man has to accept·, . 
at th~ present ~ime, the limited resource~ of sea 
fi.sheir.ies, _but he has the · last word in deciding how · 
eff~cti~ely he is going to utilise them • 

. You may_;perha:ps be. wondering . w,_.,_ y, if-· the 
evidence of excessive fishing is so claar, -th~ fishirig 
industries have not thems e lves limited their activities 
long b.efore now. Why, indeed, is it neces,sary - to speak 
of fishery regulation as a tl1ing conceived and adminis­
~ered, as it were, from outside? Admittedly this is 
due, in some measure, _t,o _.tq.e _compl_exity of the problems 
involved; but the real answer lies in the fact that 
fishing is, by its .v e ry natur.:e, comp(,3tt::tLve.~ Fish in 
the sea are not .. parcelled i11.to ·enclosed groups, belong­
ing eacl1 to its owner, like cattle in a f'ield. What one 
fisherman takes another cannot; · and; ccmv.e'rsely, what 
one leaves -is far more .likely to . be caught next time by 
his competitors than by him. It is thia co~petitive 
element tha t .causes an -unr.eguilated fishery to •drive 
itself down, eventually, to a .leve!L of minimum profits 
and, in t_he. process, to a much reduced produd"tivity. 
It means also that any attempt at regulatiorr .by one 
fisl1erman alone, by one g roup of vess e ls within a 
fleet, or even by the f'leets of one nation among many 
fishing the , same . stoc:k_s, as in the · North . Sea, · would 
benef~t riot --. 't;he.rn .but _their non-regulating .competitors-. : 
That is .:why r9gu_lation of an inte·rnationail Lfishery, . if " ; 
it .is t .o be , suc.cessful:, -must. be p lanned: and' con'tr.ibuted 
to by _al~- :tl1e · nations conc:erned. · 
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Co....;op6ration between Nations 

The theory of fist1ing, and the research on 
which it is bcised, has many prciblems tb solve ~~~fore , 
it acquires the s .cope and precision ,that we. would vvish. · 
But a1r·eac1¥ it :tio)/. ~,9P;wn, . quite defini t,Ely, tna.t la~ger 
meshes and,. 1r10re · es:p'e:6,i?,lly, .less inte11~se fishing, could 
make some of the hE;iavi.11.:,, depleted sto.cks _)n the North 
Sea more p;oducyi ve ' and, ;.fishing them '.very ::mu9h more . 
profitable. Just how far it will be possibl'e ·or desirable 
to go in these directions remains to be seen. Certainly, 
any progress will, . inevitably, call r·or some sacrifice 
of competition and its· repiacement hy a measure . of co­
operation. That is perhaps the most significant .thing 
abou.t the ni.esl'l regulation that was brought in in April 
of this year • . The actual increase in mesh for the near 
waters is only small, and the benefits, tho~g~ real 
enough, will not be very great: an additional .$1,000,000 
worth or so ·a year, in the· long run. But it is a tangi­
ble demonstration of the spirit of co~operation between 
nations - a co~operation whinh is essential for achieving 
a better utilisation of the resources of the seas. 

London, June 3, . ·1954. ) . . 

Herring Survey 

Spotting ' SQ.§·•J, ners from tl'le Air 

The firs~ s~ie~tific 1o6k at herring 
.~pa0~ing from th~ air ~as carried out. 
lat,t spring in ·sa,u theastern Alaska and .. 
B. C~ . waters, . by a U.S. gro.up. with a 
Ganadian . ob.Berver. From the data ' 
~ollepted,. the Oariadian · biologist, J:c, . 

'.Stevenso,n, conte.tids that Alaska .can · .. . 
support a larger herring fisriery. :, 

.. , ' ,, ' ·', Btologistcl_ took to the afr last spri,ng -,to 
try _out a new twist for herring surveying, and. al though 
it. pio~ided suffidi~nt info~mati6n to warrant the . 
expense, it will prob~bly pe~er replace the tried~and­
trde method employed by the Fi~he~ies De~artment ifi 
their annual studies of herring spawning grounds. 
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The three-week aerial survey· was conducted by 
the U.S. Fish and Wildlife Service, with :a ~iologist 
from the Pacific Biological Station sitiing in to see if 

_the method could. provide any further source of information 
. to .augment the da.ta compiled by the fisheries officers of 
th~ depirtment. , Over 10,000 mile~ of coastiine were 
covered in the ~b~ervations·, ~t ~ speed oi 150 miles per 
hour and at heights from 400 to 2,000 feet. 

The main ~eason for the eritry of the Fishe~ies 
Research Board of Canada into the investigations was ~o 
find out if aeri a l observations could somehow take the 
place of time and money consuming ground surveys. They 

.felt, also, that additional information could b~ added to 
the data already assembled. 

On March 21st, the team to6k off. They covered 
most of the major spawning grounds ~n the coasts of B.C. 
and southeastern Alaska. 

Cam Stevenson, in his report to the Research 
Board, stated that herring spawnings can be easily spotted 
from the air. · The 11 clouds 11 of milt in the water could 
usually _be recognised at . a . distance of at le~st fiv~ . 
miles, and even after the . spaw~ing had b~en complete4~ : 
birds feedin~ on the spa~n told the observers the ~pc~tion 
of the breeding grounds. ;Eggs could not be seen from ·the 
plane. · · ·· · 

j\iir. Stevenson compared tll.e findings of the 
ground and aerial surveys and found that observations from 
tl1e air _ were generally. quite accurate in estimating the 
extent pf ~pawn deposition. 

("Weste_rn Fi sheries;', Vancouver, B.C. 

Wh~re Are the High Seas in U.S. Policy? 

Conceived by the tuna industry of Southern 
California, an energetic movemint to develop an all­
industry policy with respect· to terri toria1 water·s and 
the high seas was carried to the four ,corners of the 
country in the month of May. 

The entire ~ro_j~ci in sequence, pr1mary i~ 
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importance 7 seeks to provide a clear, legal basis in 
United States law for this country's concept of the high 
aeas, and the rights of fishermen thereon. 

The · entire enterprise emerged from its forma­
tive ph~se in Southern California in the hands of a two­
man team composed of Dr. W. ~. Chapman 7 -director 6f . 
research of t&e American Tunaboat Association; and John 
Real 7 gerieral manager of the Fishermen's Co-opeiative 
Association of San Pedro. These two associations of 
owners of tuna boats - clipper~ and purse seiners 
re.spectively - are broadly representative of the tuha_ 
producers. 

Tl1e team first swung north to Seattle to d.is­
cuss the enterprise with representatives of the salmon, 
halibut and trawling industry; and then turned east to 
Cleveland, Ohio, where it met with marshalled represen­
tative;s of the New England fisl1eries and the Gulf of 
Mexico shrifup fishiries of the Natidnal Fi&heries 
Institute convention. 

These r.neetings. brought .out tl1e tl1inking of 
the fisheries of _the r'ou·r corners ·of the United States, 
broadly: representative of four varied elements of the · 
industry, with_ varying points of view. They were 
generally en~o~ra~ing to the enterprise, ·although not 
issuing ln definite con;imi tm.ent to 11 buy 11 the whole pro­
gram as presented without further thoughtful examination 
and testing. 

"Triggered" in large part by the recent 
,action of 'the Organi~ation of American State~i m~eting 
in Caracas, Venezuela, in calling for a 1955 conference 
to study the matter of widths of territorial waters and 
seaward ex-tension of national sovereignties, the under­
taking d~signed tb crystallise and implement A~er1can 
policy with respect to the high seas has two phases, 
mentioned bri(:)fly above. .. -. . . .. . 

. . . - L.:. {: ~ : . 

In more detail, th.e first s-aspect of the 
progta~ may be phrased thus: 

All-Indus try ,Policy .. 

The .United States fishing industry should 
agree forthwith upon~ policy which is compatible with 
general ·policy of the United Rt'.:l.tFs ;;ove:rnment, and which 
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can be . ad.opted and ·push.ed by Americ_an . :t>~presentatives 
in intern~tional forums. 

Such policy should contain the . following 
elements_: 

.1. A clear definition of tetritorial waters and of high 
seas. 

2. Narrow width of territorial waters. 

3. Provisions protecting international treaties now in 
existence; providing for abstention, under treaty, from 
fistleries under .cond·i tions identical with tl1ose set up 
in the . Iriternational North Pacific Fisheries tre~ty; and 
providing for exc~~tions irt special cases by treaty. _., 

4. Protection of hi g h seas fishermen of the United States 
in their legal operations under United States law through 
indemnification for damaged suffered through actions of 
a foreign government while they were legally so operating. 

Supplementing the all-industry policy proposal, 
the tuna industry's discussion presented by Dr • . Chapman 
and Mr. );teal offers -also a second aspect, this nYaking 
actual suggestion for national legislatiori designed to 
implem9nt the polioy and to give American doctrine with 
rsspect t6 the high ~e 6~ an actual basis in United States 
law. 

The bill proposed funda mentally would do this: 

1. Define the high seas aE all the sea not included 
within the terri~orial waters of a sovereign government. 

2. Define the te rri tori al waters of tl1e United Stat es, 
and of other countries, as a belt three miles in width, 
wiJh __ cert_ain generally accepted exceptions and elaborations. 

__ · 3. Provide that U.S. fisning vessels molested while 
o,;;erating 1e:g1:i,lly .on the high seas, as defined by the act, 

•·s·hal:l be indemnified by · the . United States. 

4.. Provide ·- metl1od , for .determinating the innocence of such 
a vessel and its qualification for indernni ty. 

( "Pacific Fisherman 11
, Portland, Oregon. June, 1954. ) 
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Scope and Sounder 

Oyster Predator Identified 

In searching for the ca use of abnormally hi g h 
mort a lity rates on tr1e Olympi a oysters in portions of 
Southern Puget Sound, a "new" O;/ ster predator has been 
discovered. Charles E. Woelke, a State of Washington 
biologist, wrote that mortalities on the 1953 brood ye nr 
had ranged from 15· to 1 oo~:6. One r·e gula r-s a'Jlpled planti_ng 
of commercial oyster seed substained a mortality of 50.4% 
by mid-December. Examfnati6n of the va ives of the dead 
oysters revealed three types of mort ~lities: (a) Those 
which were kill ed by the Japanese oyster ·drill; (b) Those 
wh.ic l1 werG invaded by an unknown orgttnism~ which punctured 
small .oval -holes in the shell; (c) and those which had no 
apparent damage to the shells • . ·The mortalities attribuied 
to Type~ (an unknown animal puncturing small holes in 
the oyster shells ), caused the greatest mortality to the 
oysters. 

Through controlled l a bor a t ory_ experiments, the 
agent responsible for the 'T~rpe b mortali t,it was found to 
be a 11 Polyclad Worm 11

• Tl1i s worm ranges ·fr om a bout 1 /3 ;r 
to 1½ 11 in length. The numbers of these wor 1ns inhabiting 
certain Southern Puget Sound oyster dikes is estimated to . 
be over 600,000 per acre. · 

Woelke pointed out tha t destruction to oysters 
by this type of 11flat worm 11 is rare. However , the li'lorida 
Oyster Leachj which i s a lso a fl a tworm, causes ser i ous 
damage to oysters. This worm does not penetra t e the 
sl1ell and the phenome non of a , :f'V,. twor 1n actuall~r drilling 
through the : ~he ll was previous ly unknown. The hole is 
reportedly made b2 secreti ons fro 'n the worm's moutl1. · 
After penetrating _the shell, t r1e worm severs the muscle 
which 6loces the dyster shell. Aft6r severing th6 muscle, 

. the worm ·S~ters and devours the oyster. Washi ngton 
shellfish biologists &re no'N studying mGthods of control­
ling this pest_. 

( "Pacific Fishe·rman 1
', Portland, Ore gon. June, 1954.) 

ilNine Lives;r All-Tuna Cat Food Ne w Star Kist Item 

An all-tuna ca t food has been introduced by 
French Sardine Co; of Termin~l Island. Bearing the 
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catchy name of _;rNine Lives;', the new product comes ·in 8 
and 16-oz. cans 9 and is being packed in its own section 
of the main plant on Terminal Tsland. 

The formula for the food was conceivEd in the 
laboratory. Ttie egliipment was developed by company 
personnel. Only clean, cooked raw tuna meat and some 
bones are used in the product, - with the addition of 
cracked, hulled barleyi ~oy~~~n -~il ·me~l, white wheat, 
dried wh_ey, alfalfa. leaf mea 1, salt, linseed oi 1 meal, 
sodium nitrite and water •. 'I'he product is rated as 12.5% 
crude protein/ 2~1' crude fat, and 1% dr.udEi :fibe,r. 

The "Nine Lives" line is designed t.o be 
entirely automatic, electr·ically controlled ·and with · 
proportions of ingredients controlle~ by automatic dis­
pensing. With the exc~ption of the Continent~l Can Cri. 
closing machine, all the machinery _is custom designed. 

, .. The tuna for 11.Nine Lives" c·om·e.Ei from the main 
cannery's prE11t,aration tabl'es direct to the cat' fo·od line. 
It is dis~harged . to ~the hopper, .where it .i~ a~tomati~ally 
dispensed at a g'iven rate per minute int.,o a continuous 
blender. The uther ingredients, as well as water, ire 
also proportioned into this continuous blender at the 
proper ratio. 

Tli.e m_ixed ingredients go by screw conveyo'r to 
.a King piston-type filler for filli~1g into the cans. 'The 
cans are _checked, weigl1e·d, _inspected before p'assin:g. 
through the closing machine. 

The new plant is eguipp'ed to turn out 1 ,doo cans 
of 1-1~. talls per day. 

Be.fore ,ifNine Lives" was introduced, t _. he Fre,nch 
Sarq.ine ·co~ , · tested the p·roduct in an animal hospi t'ai •; 
using _.a· gr·oup of . tes.t . animals., The . experiment ·.was c:ar.ried 
out over a lengthy period and included comparative taste 
tests against other name brands. The product ·1s base~ on 
all tha,t is known at the pr_e,sent t.ime about cat nutrition, 
·reports · M.~ ... R;1c Peders·en~ research direct.or. 

' • : .. • • • • L 

. .. Al.l caJned animal 'food. in the ·s.tatEJ, of _oaiifornia 
must undergo inspection by th9 Bureau ·of.. ca.:nrte·ry_ Inspection. 
A record is kept on condition 'and quality of materials. No 
r~je'ct fish .'.·is pe;:a,ii :.ttecl, to b e .used • . : I't, '·i's 'bilieyed ttiat 

. "Nine L,ives,1:1.' '1s' th·e : only' Cf.'.+ , ;T eed fio fa~ . tb use 'only tu,na 
products. · 



- 282 -

Distribution of the product began in Salt 
Lake City, Phoenix and Los Angeles. 

( 
11 Pacific;:; F'isherman 11

, Portland, Oregon. ,June; 1954.) 

The S§yEn Virtues of · Fisl1 

Fi~h, from the point of vi~w of one what one 
n~eds from food, has seven virtues, in the same way that 
the man from St. Ives had seven wives, and the world 
has saven wonders, and the seventh daughter of the 
seventh daughter has second sight. 

- 1 .• Fish provides most of those tl1ings vvl1.ich nutritionists 
-are always telling us we must eat: first-class protein -
that is~ protein of the same kind as .that found in meat 
and milk and eggs. It is essential for .· the building and 
the repair of _the body and especially for .the ,health of 
tl1e liver. It cannot be substituted for by anything else: 
while one can live without fat o~ ~tarch~ one dies without 
p~otein. Most of us today eat too little; none of us can 
eat too much. · · 

The fat of fish likt herring is extremely good 
fat. The vitamins of fish cover nearly the whole alpha­
bet, -some being richer in one vitamin and some in another, 

· but a11 · containing most of them. For instance, mackerel 
specialise ' in vitamins B2 and B6, salmon in paritothenic 
acid, cod in choline and nicotinic acid, cod's roe in 

· vitamins B1 and E, herring in vitamins A and D a,nd -the 
: fashionable B12. 

·rhe minerals, likethevitamins, are rich,in 
fi~h. -For instance, cockles contain ten times the iron 
ofmutton ·and four times that of' spinach., while -cod · and:1 

:_._ shrfmps 9ontain more copper (essential to make blood) 
than pork. . . 

2. The variety . of fish is its second valuibli property. 
It is axiomatic that a good diet is a varied one. It 
both stimulates our appetites and ens_ures that .we are 
getting e·ve.rythi ng we need and not merely too much. of 
sometl1ing 'and too little of some.thin&; els6. By eating 1 

for example, mackerel. one day 9 cod the next, and hE3rring 
the next, we have eaten three diff'erent focids and ensured 
that w'e have had a good helping of all the different 
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vitamins and minerals previously mentioned. 

3. Fre~fish is the only .food left to us which is 
never contaminated or made poisonous-with chemicals. 

· ,. Nearly 'all prepared foods may, 'and generall,y do, have 
chemicals added. _ Even vegetables and fruit and meat and 
milk 1~~y tiave 6hemt6als in them because these chemicals 

. have been used in the farm-lands. . . . . . . . 

But fish itself grows under perfect 
it is the only crop we harvest but do not sow. 
only food of man not ~oiscin~d ; bj man - merely, 
because he cannot. 

conditions; 
It is the 

of course, 

4. Breakfast in Ertgland since the war has de generated 
into a mi-serable mess of starch and tea. Tl1at is the 
reason wµy people are so tired before luncl1, an9 why 
lunch is eaten so early. Starch is not the food to start 
the day wi t l1. You should have a large cooked breakfast, 
and have ._something which will carry -you through to lunch, 
however late. In other words kippers or haddock (smoked, 
not dyed), . herringr fillets of cod with bacon, kedgeree, 
fisl1:-_bal_ls, bacon a_nd eggs. 

It -, is shocking that the work of Engl?,nd is 
now largely done by men who have ~een so badly fed by 
their wives that they cannot work properly in the morning. 

~ The ·1~test- report on children says that the 
best weight is .found _in ~hildren :who eat meat .or fish 
at more than t wo meals a day. 

5. · Being too fat is the most serious sign of bad 
. nutrition s ee n today; serious, because the load of 

·unnecessary fat literally crushes thi lite out 6f people. 

Fish never makes people .fat ._ .It is the ideal 
food .·for slimr.iing: while1 not making one f .e-el tir,ed. Cut 
out puddings, and .put . in instee,d a _fir_st course · of fish 
or an end course of fish savoury, and you may yet escape 
death from a stroke or h~art failure. 

6. -~h~ ~ixth virtu~ of _iish rela~es to invalid diets. 
Often they are better ba~~d on fish ~than on slops. 

. . i :.'; 
7. The Government have been saying how urgent it is for 
the las$ four _ye~rs . to tntrodµce - legislation making it 
compulsory to . ~dd .t.odine -. ,to _ oµr tab.le salt eince we eat 
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too little iodine. Yet a gciod helpi~g of _cod or herring 
three times a week gives us all th~ iodin~ we ·need. 

By · Dr. · Frankii~~~icknell, : DM, MROP. 

("The Fish Indti'stry''; Londonl> June, 1954~) . 

Histo~y'~ Mo~t-Famous Fish Is 

Ti-8 TUNN'! · - · 

l"' rorn earliest times tl1e tunny tias b_een highly 
esteemed and relentlessly pursued for its food val~e. 

fi the people ·of a~cient Byzant~u~ , Spi~n 
and Italir, its capture represented an extensive · and 
lucrative i ndustr~'. :The tunny tl8s been found portrayed 
on samples of early · i:JO'ttery. fro :ri severa•l jvledi terranean 
countries, as well as on .e arli medailfons ind coin~. 

· Greek mythology accords it an honourable mention~ ·and 
tunny steaks were traditional _delicacies at Carthaginian 
wedding f~asts. · 

'r oday thE tunny's po·pu Tari ty _ has wa_ned 
and its pursui't, on any organised· ::,ca le, is confined to 
certain parts of the Mediterranean which is its home. 

Yet, al though tunny s l1oa1s freg_ue-ntly visit 
our · coast~ iri putsuit of herring shoals, it i~ only 
b:unted in _·Eng lish waters by tl1e rod-angler for sport • 

. Its main huniing 'iround r~nges ~fr~~ the 
· so'!:1tl1 coa9t ._ Qf Pranc0 along tt~ Elropean: coastiiht, right 
· down .into tt,ie_ · Sea of Marmor?J,, and ends in the Bospl1orous 
a:t · the ent ranee to the. Black Sea. , , j 

. , r_:, . 

'The scurnbridae family ', of whiG.h the tunny is 
· · the ;pa.triarch 9 i ce comple.x ·community madE,: up of varying 

and usually. V1iarring clans~ ranging fro m tl1E true tunn;y, 
which can attain anything up. ~o Q,alf a ton ·in w~ight, 
down- to the more humble- and · famfli~r mac.kt rel.· · 

. . : . . . . ·• 

'Iri between are tl1e_ near' r6 ·lattqns: the pela rn ids 
and boni t'os·; ·all equally and .deservedly .po,pula'r for tl1eir 
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high _ calorific value and heavy oil facility with which 
they can be preserved by tinntnt!; , salting, smoking or 
drying. :-. •, :. 

Because of its size and speed (-:!;he Gree!{ 
word for tunny means . "darting 11

) · and because of the · 
large numbers in which it cGhgregates, :;the tunny is 
hunted almost exclusively with nets specially designed 

. t9 w.i thstand t[1€ great stresses to which its captives 
:. :. :: _.:;stibj~c t ;i. t, · · 

. ' 
In one or two regions, however, notably off 

the coasts of Greece and Turkey, wl1e re the tunny does 
not grow beyond manageable proportions, it is caught in 
large. numbe_rs in ordinary nets, and also by lone fisher-
men using strong handlines • . 

The handlines are armed with a large hook 
·whfch is b~i t.ed .with a whole rna clrnreL Once · a shoal 

, 'is )oca;ted net'.ther skill nor finesse ·1s regliired. The 
, ~fish are J1~uled in as fast as the hook can be · re ,b,ai ted • 

,1 ; : .. 

. iTunny nor1nally feeds ·at night, but under 
certain weatl1€r conditions it can : be found searching 
for t"ood in the dayti me and on tl1e surface, and it can 

. th.en. be caught on lures made of lead in the shape of a 
· small . fish and . embellished with two.brightly b&loured 
feathers.. .The lure .is ·rub'Jed · over v\ith : mercury to : 

. give it a mirror-like s l1een. ··rhis ·methof' is ' used by 
. pr6fession~l fish~rmen and ·not, as might hafe been · 

eX.pected, by the enthusiasts. · .. , 

To see tunny fishing practised on a highly 
organised .scale one must go to Italy or Spain, and in 
particular , to Sardinia 9 where ~nnual catches frequently 
total as many a s d0,000 fis h . 

,The most wide.ly u&ed syEtsm is one consis­
ting of underwater traps built of stout 'cord netting. 
These are laid and left at spots_ .known to be frequented 
bJ' tunn.v sl1oals • . ·One boat remains at the nets an.a an 
o.b server in a crow's nest keeps' ·vtatch·~! -As -soon as a 
sufficient number o~ fish have entered th~ trap, th~ · 
observer .. signals to the r .emainder of the fleet and ·'the 
boats then drop their nets inside the trap. 

• 
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A far more complicated system is employed by 
the Italian fishermen. They lay a whole series of net 
traps, held: in position by concrete ''anchors", •. and each 
leading into the other to form a submarine corridor, and 
finally into one large net chamber. Along the bottom 
of this last section is laid another strong net that can 
be raised and relowered. ·· 

The fish ente~ tht trap and the~ tr~vel through 
each successive section of the- corridor until they reach 

. . the last chamber. At interva~ -the bottom net ._ t,s raised 
and the fish brought to the surface. · · 

. The weight of each haul makes it impossible 
for the catch to be hoisted straight into the boats, so 
instead the fish. are ;rgBffed 11 as tb.ey r 'each the surface. 

This process creates a great deal of excite­
ment, as much among the fishermen as among the fish. 
In their efforts to escape th~ fish often take prodigious 
leaps into the air, frequently only .to land .in the very 
hold for which they are destined. Usually, by the time 
a catch has been safely taken aboard, the sea, the boats 
and even the fistl6rmen themselves, are red with blood. 

As in the case of the whale, .little if any of 
the carcass is allriwed to go to waste~ Asher~, ~tis cut 
up and the flesh either · sold fresh cir put aside flor 
preservation by any of the many·~roce~ses to ~hich it 
lends ·itself. Even the offal and bones are ~aved, and, 
after the oil has been· extracted from them, they are 
powdered down for use ~s fertiliser. 

Sometimes when the market is not favourable to 
the fishermen, the fish are kept alive in the underwater 
chambers until conditions improve. 

There are probably more ways for preserving 
tunny than for any other fish. 

In GrEece and Turkey a V6ry popular delicacy 
is laguerda - raw s~lted tunny which is eat~n as hors­
d1eouvre and, because of its thirst-creating properties9 
t1ighly c:steerned - as an accompanimErtt to dri nl~s · at parties. 

It cti.n:aiso -be smoked when ·it acgciires a strong 
resemblance; in flavour if not in hu~~ to smoked salmon. 

by Ronald 8. Hutton 

(
1'The Fishing News", London, June 25, 1954.· ) 


