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STAFE NOTES

The Director, Mr. A.J. Fraser,left Perth
on May 24 for Sydney and Canberra to discuss
Commonwealth~State co-operation in extra-territorizl
waters. On June 10, Mr. Fraser will leave by road
for Shark Bay and Carnarvon where he will review
the progress of the prawn fishing industry and
inspect the processing establishments at Carnarvon
and at Denham in Shark Bay. He will spend a day in
Geraldton and return to Perth about June 18.

The Senior Research Officer, Mr. B.K. Bowen,
returned from Geraldton on May 19, He reported that
he was very satisfied with the progress made in the
survey of the crayfish habitat at the Abrolhos, and
with the crayfish sampling programme at the various
Geraldton processing workse.

Mrs M.A. Stone commenced duty on May 1L
to take the place temporarily of Miss M.A. Bartlett,
who resigned last month. MWMrs Stone ceased duty on
May 31. She is being replaced by Miss S. Paton.,

&= o 2

The Supervising Inspector, Mr. J.E. Bramley,
visited the Bunbury district from May 9 to 12. He
left on May 20 for a seven-day trip to Geraldton and
the Abrolhos.

-~ Research Officer R.J. Slack-Smith left
Perth on. May 17 for Shark Bay and Carnarvon to
continue his prawn research programme., He will
return to Perth about June 15.
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Captain F., Galbraith, Master of the
r.v. "Peron', has submitted his resignation
from the service from close of business on
June 25, It 1s hoped that a new appointment
will be made in time for the vessel to leave
for Shark Bay early in July to undertake
deep~water fishing tests. The "Peron's"
refit has been almost completed.

Technical Officer J.d. Simpson will
go to Pemberton on June 20 to arrange the
transport to Perth of 100,000 live trout eggs
for shipment by air to the hatcheries at
Ballaarat, Victoria,

Fauna Officer H.B. Shugg will
accompany Dr. A.R. Main to Pingelly on June
13 to meet representatives of the Public
Works Department Tor on-the-spot discussions
on the siting of the proposed guarters and
laboratory on ileserve 25555. Dr. Main, who
is a reader in Zoology at the University of
WA, is a deputy member of the Fauna Protec-
tion Advisory Committee.

Senior Inspector J.E. Munro visited
the prawning grounds and processing works at
Carnarvon and Denham from May 10 to 17. A
summary of his report appears elsewhere in
this issue. Mr. Munro will commence three
weeks' leave on June L.

o3

Officers who last month resumed duty
after annual leave included Messrs G. Fergusonand
P. Yewers and Miss H.M. Sivwright (all of Head
Office), Cadet Inspector Ian Cardon and
Inspector E.H. Barker, of DBunbury,also resumed
duty after leave., Inspector Barker has been
recommended for promotion to Technical Officer,
Grade 2, the item vacated by Mr., R.J. McKay
on his promotion to the Senior Technical
Officer’'s item.
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Officers who will start annual leave
this month include Technical Off'icer R.J. McKay
on June L, Assistant Inspector L.R. Frizzell
on June L., and Inspector A.V. Green of Geraldton,
who is at present on annual leave, will resume
duty on June 1ll.

Cadet Inspector P.C., Willey will
commence annual leave on July 1.

The r.v. "Lancelin", under the command
of Captain C.J. Seabrook, with Mate C.R.C.
Haynes, and Cadet Inspector P.A. Smith as deck
hand, will sail in the first weck of July for
Onslow, Technical Officer J.S. Simpson will
also be on board while Senior Resecarch Officer
B.K. Bowen and Technical Officer R.J. McKay
will join the vessel at Onslow about July 23
to carry out fishing tests and underwater -
observations on the various species of coral
crayfish. They will use 30 steel-framed, wire
and cane-covercd pots and a "tangle" net to
try to assess the catchability of the northern
crayfisho.

FISHERIES TRAINING SCHOOL

The 1963 Australian Fisheries School -
for rield officers will be held at the C.S.I.R.0.
Marine Laboratory, Cronulla from - September
9 to 27, The Minister for Fisheries Mr. Ross
Hutchinson, has again approved three officers
attending from this Department. Those selected
are - Pearling Superintendent R.J. Baird, '
Technical Off'icer E.H., Barker and Inspector
D.P. Gordon,

BERNIER ISLAND SURVEY

With her return to Geraldton on May
28 the p.v. "Vliaming', under command of her
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skipper Inspector F.J., Campbell with crew
member Assistant Inspcctor A.H. Ullrich and
Fauna Warden N.E., McLaughlan acting as pilot,
successfully completed the Shark Bay-Bernier
Island-Carnarvon run outlined in the previous
issue of this Bulletin. In his report on the
trip, Mr. McLaughlan said that the "Vlaming"
sailed from Geraldton on May 11 for Shark Bay
which she recached the following dajy atfter
familiarisation runs through South Passage

and in the inner bar area. A survey of the
anchorage at Herald Bight was also made.

On May 16, after taking on board the
scientific party and ‘thelr stores, she

sailed from Carnarvon to Bernier and unloaded
the party and their gear at Hospital Anchorage.
An inspection cn the following day revealed
that three boats were operating on the snappcr
grounds north of Koks Island. They were the
"Rex" and the "Lapwing'", which were both using
handlines, and the "Canberra" which was using
traps. None of the vessels were enjoying good
catches., The fishermen said that the snanper
had not commenced to school. "Vlaming"
anchorcd at CLiff Rock that night in strength-
ening winds. The following day, May 18, she
ran down to Quoin Bluff on Dorre Island to
collect specimens for the scientific party and
then returned to Bernier Island where Messrs
McLaughlan and Ullrich went ashore to search
for a particular species of spinifex -~

Triodia plurinervata. They found one extens-
ive patch of this plant - it was half-a-mile
long and 500 yards wide - about one milie

south of Red Bluff. Twenty—-six goats were
also observed along the cliffs on the west
coast opposite Red Bluff, and five were shot
for food. Further assistance to the shore
party was not possible for some days as strong
gouth-east to north-cast winds were experienced
from Sunday evening, iay 19, to Wednesday, May
22, A small fishing party of three men in an
open 15-ft., launch vith an outboard were
stranded at Bernier Island and were taken
aboard "Vlaming" during the cyclone.

Mr. McLaughlan said that this was
a most uncomfortable period. The combina-
tion of cyclonic winds, high seas and rain,
and the lack of a safe anchorage endangered
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the vessel and drenched the crew. Anchor watches
had to be maintained each night, and shifts in the
wind made it necessary to move the vessel from one
anchorage to another, and back again, and to safer
sections of each anchorage in turn. On the night

of May 21, the rishing vessels "Rex" and "Canberra',
which with the "Iapwing" had been anchored alongside
"Vlaming'", moved out to sea to ride out the gale.,
The conditions rendcecred sleep and cooking almost
impossible and all bedding and clothing were
drenched. The shore party fared 1little better,
being unable to cook on their exposed campfire, and
most of their equipment and clothing was also
soaked through. Although the adverse weather
conditione restricted activities the party were
very happy with-the overall results of the trip,

in which the main objects were achieved. Indeed,
some surprising results have been reported by Dr.
Ride who has promised a full report of the scient-
ific findings.

."Vlaming" returned the party to Carnarvon
on the morning of May 23, and, after refuelling,
sailed in the early afternocn-for Cape Peron,
anchoring for the night a2t Herald Bight. The
following day, bad weather forced her to seck
shelter in South Passage, and she finally got .to
Denham on May 25. 8he sailed from that port for
Geraldton the following day. Mr. McLaughlan
returned to Perth by road bus on May 28.

It has been decided to send the "Vlaming"
back:  to Shark Bay for six to cight weeks to carry
out night patrols in the southern prawn grounds
which are closed to trawling.

PUBLIC SERVICE RECLASSIFNICATION

A special Gazette publishcd on May 29
includes a'complcte'review'(undertaken by
the Public Service Commissioner) of all positions
in all Departments of the Public Service. For
the information of staff .an extract of this
department's establishment (emended to include
wages personnel) has been reproduced and appears
on pages 140 to 142, As previously, the
Department is divided into five ‘branches and
only 'the classifications of those positions
. marked with an asterisk have been incrcased.
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Branch or Section

Name of Officer

Classification on
1st January, 1963,

Allowances on
1st January, 1963,

Tten Mo. and Title of Office - -
Division Gross Annual Annual Nature.
Group Salary Rate Rate
and Class (Excluding
Allowances)
Administrative 3
1931 Director and Chief Fraser, A.J. A~I1~5 3,240 = -
Inspector
1932 Pearling Superintend-
ent (Broome) Baird, R.J. G-II-3 1,580 15 -
1933 Fleet Maintenance Bateman, A.J. G~II-2 1,460 a7 -
Officer ' '
193 Library Assistant Sivwright, H.M. C-v 665 = -
Clerical '
1935 @ Administrative Officer Saville, B.R. C-II-8 2,180 - -
1936 Clerk Byleveld, J.B. C-II-1 1,360 - -
1937 Clerk Casselton, C.W.E. C-IV 1,260 - =
1938 Clexk Terguson, G.C. C=IV 1,088 - -
1932 Typlat Vacant C-V . - - -
1940 Typist Hall, R.A. C-V 597 - "
Temporary | Assistant Gilfellon, H.M. G-IX 597 - -
' I'auna Protection '
1941 Feuna Officer Shugs, H.B.S. C-TT-L 1,700 - -
19,2 Clerk Yewers, P.G. C-IV o9L0 - -
1943 Yarden Bowler, S.W. G-II-1/2 1,460 5 -
194 | Warden McLaughlan, N.E, G-II-1/2 1,410 - -
Research
1945 = Senior Research Officer | Bowen, B.K. P-11-9/11 2,300 -
1946 = Research Officer Slack-Smith, R.J. P-11-2/8 1,520 720 |Temporary
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Classification on

All owances on

Ttem Noe Brano? or Seot{gy Name of Officer 1st January, 1963. 1st January, 1963.
and Title of Office
Division |Gross Annual Annual Nature
Group Salary Rate Rate
and Class
1947 lMaster, Research Vessel (Vaoant)_ G-II-6 - -
19,48 Master, Research Vessel : Seabrook, Cede G-II-4 1,700 - !
1949 Engineer, Research Vessel Mackenzie, E.A. G-II-3 1,520 -
1950 Technical Officer, ’ ; e -
trado 1 McKay, ‘Rede G-11-3 1,520 -
1951 Technical Officer, ¥ _
Crade 2 Vaoan? G—II-1/2 -
4 ede Trolizieal. Donone, Simpson, J.S. G-TII-1/2 | 1,460 .
1953 Grade 2 A
- Mate, Research Vessel Wright, D. G-II-2 1,460 -
195, . Mate, Research Vessel Haynes, Co.R.C. G-II-1 1,360 L8 ‘Special
Wages . .General Hand, Res. " O'Sullivan, J.P. Special Award
Inspection
1955 Supervising Inspector Bramley, J.E. G-II-5 1,820 = =
1956 Senior Inspector Munro, J.E, G-I1-3% 1,580 — =
1957 Senior Inspector lelsom, f.K. G-II-3 1,580 12 Special
1958 "Inspector, Grade I Traynor, J. G-II-2 1,560 — -
1959 Inspector, Grade T Green, A.V, G-TI-2 1,460 15 (a)
1960 Inspector, Grade I Crawford, R.M. G-II-2 1,460 15 (a)
1961 = Inspector, Grade I Carmichael, Bl.A. G-IT-I 1,410 15 (a)
1962 Inspector, Grade I Jeffery, G.C. - @iTT-2 1,460 " .
1963 Tnspector, Grade 2 Gordon, D.P. G-TT-1 1,310 - -
196l Inspector, Grade 2 ‘Barker, E.H, . G-II-1 1,310 = -
1965 Inspector, Grade 2 Baines, T.B. G-II-1 1,360 15 (a)
1966 Inspector, Grade 2 Forster, E.l. G-II-1 1,360 50 Responsibility
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Classification on Allowances on
1st January, 1963, 1lst January, 1963.
Braﬁqp or Sectiog i . Division Gross Annual
Ttenm No, and Title of Office Name of Officer Group Salary Rate Ammual Nature
and Class (Zxcluding Rate
L1lowances)

1967 Inspector, Girade 2 Campbell, F.J. G-II-1 1,360 50 Respons—

ibility
1968 Inspector, Grade 2 Pearce, A.T. G-II-1 1,360 50 "
1969 Aceistant Inspector Hanley G. G-VII-1/2 1,008 - -
1970 Assistant Inspector Ostle, C.W. G-VII-1/2" 1,008 ” -
1971, Assistant Inspector Ullrich, A.H. G-VII-1/2 1,008 - -
1972 Assistant Inspsctor Frizzéll, L.Re G—VII41/2 1,008 - -
1973 Assistant Inspector Smith, D.H. G—VII—l/é 1,008 - -
1974 Lssistant Inspector Emery, R.G. G—VII—I/Z 1,008 - =
1975 Assistant Inspector Kelly, T G-VII-1/2 9,0 kS -~
1976 Cadet Inspector Cardon, I.L. G-VII-1 940 - s
1977 Cadct Inspector Willey, PeCe G-VIT-1 ay2 = =
Wages Cadet Inspector Enright, P.K. G-VII-1 842 - -
Wages Cadet Inspector Smith, P.A. G-VII-1 9,0 - -
Wages . Cadet Inspector tiorrison, K. G-VII-1 599 < -

(a) Duties under Marine Act.
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The salary rates shown in the table
include all basic wage riscs to May 29 as well as
the new salary margins which applied from January
l, The figure shown against each officer
therefore is his or her current gross salary.

‘ The only officers to reccive increascs
in classification were;

“ Director, Mr., A.J., Fraser from A-I-L to
.A.-‘ 1—5 ¥

Chief Clerk, Mr. B.R. Saville (retitlecd
Adninistrative Officer) from C-II-7
to C-II-8,

#  Warden, N.H. McLaughlan from G-II-1 to
G-I1-1/2,

Senior Research Officer, B.K. Bowen,
from P-II-8/9 to P-II-9/11,

Research Officer, R.J. Slack-Smith from
P-II-3/7 to P-II-2/8,

Inspector, B.A. Carmichael from G-II-1
to G-II-2;

Officers who arc dissatisficd with
either the clagsification of their position or
its title mey lodge an appeal with the Public
Service Appeal Board. Forms of appeal may be
obtained from the Civil Service Association,
and must be lodged with the Secretary of the
Public Service Appeal Board, S.G.I.0. Building,
St. George's Terrace, by June 29. If the
apnellant intends to regquest the Civil Service
Assoclation to provide -an advocate, the notice
of appeal should be made out in quadruplicate.
Two copies will be sent to the Secretary of the
Appeal Board, one will be retained by the
appellant and the fourth will be sent to the
Association. The Public Service Board Appeal
Act provides that an appellant may conduct his
own appeal or have counsel appear for him.

The choice of counsel is unsrestricted and
mey be an Association advocate, a private
solicitor or any other person.
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PRAWING,

" The progress and development of a prawn-
ing industry in this State is most encouraging.
It secems likely that the valuc of the annual
proccessed catch of Shark Bay prawns will reach
the £1,000,000 mark before many ycars arc outb.
The determination of private firms to carry on
exploratory fishing in other areas to supplement
the earlier work carried out by the Department,
rerlects the confidence of the industry in the
state's prawn potential,

The decigion of the Government to accept
departmental advice and restrict the number of
trawling licenses has generally becn very well

received. Thoere has b cn ,of course, some
dissatisfaction amongst thoso who have becn

refused licocnscs, but this was only to be cxpected.
No matter how nccessary rcstrictions are they will
always be criticised in a democratic community,
but we feel that the restrictions imposed have been
based on sound SClcntlllC, economic and moral
grounds.

Scnior Inspector J.E. Munro visited

Carnarvon and Shark BPay on May 10 to 17. He
investigated ccrtain complaints that prawns were
being wasted, but found no cevidence of this.

In a detailed report submitted to the Director on
his return, Mr. Munro said that he was impressed
with the atmosphere of auiet efficiency evident

in the prawn processing section of the Nor' West
Whaling Company‘s‘Station at Carnarvon. .He said that
from the trawler, the prawns are offloaded in
aluminium containers cach of 50-1b capacity. They
are taken on a dleﬁel~poweLbd trolley-train to the

factory where, after weighing, they are dipped

and washed at the beginning of the moving produc-
tion line. They are then picked up on a conveyor
belt and are '"hcaded" Dby women‘operators standing
on either side of the belt. The "headed" prawns
are then taken through a washing bln and carried
by conveyor-line to graders where they are

cleaned and graded.and packed in 51b packs for
snap freezing. lr. Hunro szid that he found the
crews of the well-designed trawlers co-operative,
happy and optimistic. The gear being used
consisted mainly of synthetic nets although some
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cotton was in evidecnce dtie to a present-day
shortage of synthetics, bu all hoats were
enjoying exccllent catches. After each haul
the prawme are sorted on dcck into king and
tigers -~ the former constituting the bulk of
the catch., They are then stored in the
Jluminium contaliners -nd are chilled with
crushed 1ice. ne is not used.

Mr. Munro reported that at Denham,
some trouble in using converted boats had been
@Xperienc@d but these and teething troubles in
the prod 5 hod largely been OVCICOMC.
ers were operating OVeEr
distances S to those travclled by the
Carnarvon-based fleet, the use of converted
poats and gear tended to generate problems
which were not sncountecred at Carnarvolle. The
Denham trawlers were still using block 1ice,
which was 1less aatisfactory, but they intended
to switch to crushed ice in the near future.
The cCompany &t Denham, Planet Figheries, was
said to be concerned at the possibility of
froezer boats buylng prawns from lieensed
£4shermen, ound the skipners themselves voiced
some grumbles to ur. HMunro. He concluded by
adding his opinion that, considering the
disabilities under which the Denham s¢t-up
first laboured - converted trawlers and gecar,
inexperienced Crews ~-nd less sophisticated
shore arrangements - the overall situation was
satisfactory and a VEry good pack was belng
producede

T+ is cxpected that the decision to
station the DoV "V1aming" in Shark Bay to
keep an ali~-night watch on the grounds closed
to trawling will be well received by =zll engaged
in the industry. It is inevitable that whenever
restrictions are made there will be those vho
attempt to circumvent them, clandestinely or
otherwine. The Department would be failing in
its duty if it neglected to police conserva-
tion measures - particularly when they are as
important to the State and to individuals

e " e
ng thceasec arce.
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SOUTH-WEST ITHMS

On his return from an inspcction of

the Bunbury District, Supervising Inspector J.E.
Bramley reported a number of matters of interest,
hey included the following :-

Huge schools of galinon were seen off shore

at Hamelin Bay. ¥Fisherman Nick Soulas, on

May 10, ran a net around a school b°t1Mdt—

ed at MO tons, but sharks tore the b

out of the net, and all but 8 tons cap 15 I

melit,

gle Bay.

“ Although they were plentiful ot H:
there were no salmon schools at &

ring were taken freely on hand
Busselton, and off the Mandurah
reefs, they were not in schools and

catches by professicnal fishermen wvere

very poor. The same situation was
rcported; incidentazlly, by Scnior Inspector
A.K. lMMelsom to obtﬁln in the Fremantle
digtrict. '

small crabs and trumpeters infested
Leschenault Inlet. ¥r. Bramley said
that the big hauling net of the Soulas
f&mily was-hung from ond to cnd with
.small trumpeters and with small crabs
in the 2 to 3inch mesh in use.

“  Silver whiting were plentiful in Leschen-
ault Inlet ana mul‘et and yellow-ecye
mullet and whiting were observed in
COPuldCfOblu numbers outside the cut
waiting to enter the Inlet.

“ Tailer and mulloway were in good supply
- on the northcrn beaches,

PRESERVATION BY IRRADIATION

Under this heading we published in
the March, 1843, issue of this Bulletin a
comment by the Commissioner of Public Health
on the advantages and uhOfLCUlln of’ this
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new technigquc.

sioner's remarks
was that when this method of sterilisation was
accepted for use on foods the who
would be rovolutionised and freezing and canning
would virtually disappuars He pointed out,
however, that at the present time the techniqgues
hac a2 serious disadvantage in that they
denaturisced proteins and destroyed some vitamins.
Also, food submittcd to radiation had been
associated with toxic manifestations. Taste
changes were also siated to take place in a
number of roodsSoe

It is of interest to note in the March,
1053, issuc of "Mishing Gazette', published in
New Yor!:, that the United States Atomic Encrgy
Commission has announced that it is negotiating
a ontract with an American firm (Associated
Nucleonies Inc. of Long Island, N.Y.) for
architect-engineering scervices relating to
construction of 2 marine product development
irradiator at Gloucester, liass. The article
says that this foeility will be used to
demonstrate the technical and economic feasib-
ility of pasteurization of fisheries products
by irradiation. The plant will operate on a
near-comnercial scale and will process sea foods
at the rate of one ton an hour, using a 300, 000~
curiec cobalt-60 radiation source. It will cost
an estimated $5600,000 and will be finished late
in 1964,

The programme being conducted by the
£hefo.Co 1s directed towards extecnding the refrig-
erated storage life of’ fresh products, such as
fish, from several days to several wceks by
radiation pasteurization. It is hoped to
develop techniques for freeczing and storing,
without undesirable change, products such as
soft~shelled clams. The "Fishing Gazette'
states authoritatively -

"#Pood successfully pasteurised by
radiation does not lose its character-
istic appearance, taste, or odour, but
does have a longer rcfrigerated shelf-
life. 7The energy-gemma radiation -~



emitted by the radiocobalt passcs
through the food-~cdestroying bacteria
and other spoilage-~causing orgonisms.
With a reduction of more than ¢5% of
the bhacteria as a result of the
process, sca foods gsuch as haddock,
clamg, or shrimp can be kept in
ocean-firesh condition for more
than four weecks under normal refrig-
eratione. Taste pancls have judged
the effects to be excellent, and
research results to date indicate

2t low dose radiation pasteurisa-
! does not affect wholecsomeness
or nutritive value of the food."

ENVIROVMENTAL CONZERVATLON

=2 e [ty

The importance of conserving our
natural resources, of which our fauna is an
integral part, is of'ten overlooked by policy-
meking agencies, e who are responsible for
conservation tend to overlook that an apprecia-
tion of the need for conserving natural resources
- cgpecially those which are rencwable - 1s not
gquoted in the programmes Lor ining industrial-
ists, cconomists and accountants. This was
brought home rccently when on officer of another
Department described fauna conscrvation as one
of the Government's "hobbies". That an other-
wige well-informed officer could hold such an
outmoded idec 1s a reflcction on this Department
for its lack of a proper public rclations
programmc. The neccd to develop such a programme
is perhaps best ingctanced by = comment such as
t at made by Dr. R.'. Dasmann in his university
text book "Bnvironmental Conservation,” in which
he said, '

o

"The importznce of our having a knowledge
of the principles of conservation of
natural recsources is simply this: how
e treat our natural resources will
determinc the future of mankind., It is
within our power today to take a course
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of action to:aﬁd our rcsources and
our human po vtions, which will

*UbULC to live at
gvel 1f we
fs also within

force us i
a mere subsis
survive at
our power 1K
which will help to.guare
future of cbundance Tor alla”

Many other writers have pointed out
the valucs of wildlife;, and ﬁ: CPPl“ as 1945
the cstimated capitalised valuc in cash to the
Unitod States was concervatively estimated by
Gabriclson to be@ll bllJlOﬂ - or, in present-
day Australian currcency about £6, 000,000,000,
Other writers, far from disagreeing MWt this
colossal estimate,have pdintbc out that it
does not tbll the whole utowya In another
text-book, 'Natural Resources', H.,P, Taylor
points oul that it does not "for example
include the wildlife not uscd for game or
food nor the benefits rendcercd the strcams,
fieclds and foreasts by LﬂSGCb"COptwO1 through
the agency of fishes, birds, mammals, and
Pbotl?ouo It is pretty generally rcalised,
and it should not be forgotten, that the
plants and animals, altogethcr, constitute
nature's board of egualisation, helping to
keep things in balance so that the machinery
will ODGPwtbu Nor, as O.J. Muric wrote, does
it include "such things 28 happiness, the good
life, the clation that comes from being in
high country in freec, wild surr oundxnﬂsg”
Taylor suggests that GabfleSon s cstimate
should be incrcascd tenfold! Vhether or not
we accept these figures it is clecar that if
we were limited to pointing out its valuc in
terms of cash alone, a very impressive case
could be presented.

Professor sShnirley valter Allen, in
his book "Conserving Fatural Resources", points
out thet "in terms of modern ubCﬂﬂOWOflcal
development the extension of a city or an
industrial arca may appear to be more urgent
than maintaining forcest, vacant land, or even
farming areas which would support wild animals,
When the chance arises to raisc cash crops bn
draining a swamp rich in wild animal resource



the animal life may seem uvnimportant. And
certainly the impoundment of watcr for the
various defensible purposcs of power, irriga-
tion, flood control, or even municipal water
supply, may meen the doom of many animal forms
whose favourite habitat will be buricd under
water. Similar alternative situations could
be nultipllcd almoagt without limit. A blunt
guery '¥What do you want, oayrolls or {ish?'
was reported a few ycars ago durilng a State
campaign against industrial stecam pollution.
That 1s over-simplification at its worst, but
the rejoinder might well be, 'that will it
ost to have both?'."

Meny books have becn written and
any morc will be written to explain the
values of wildlife to man. Wec have to rcalise
that as long as cach individusl animal does

not carry a pPWCC~t indicating its particular
value to mankind there will be thosc who think
it is worthless? Uu nay rest assured, however9
that there is always some argument “thﬂ an be

sed to convince even the mogt stubbornly 111—
informed., We have to scarch continually for
these arguments, and bring them with vhatever
force licg within our power. The Australian
wildlife heritage is unicue. It is 100%
Australian; it doecs not belong to us individ-
ually, nor to thce community mhlcb at this time
inhabits Australia. Being irreplaceable is
not ours to waste or liguidate. ‘e hold it in
trust for future gencrations of Aurtralians -
indeed for all the pboplbo of the world for all
time .

FAUNA NOTES

Inspector E.I. Forster has reported
an unusual sighting at Frcmantle on April 30,
It was of a kingfisher, which he saw sitting
on the how of a dinghy about 30 fecet bcechind
the p.v. "Misty Isle' in the Fremantle fishing
boat harbour. Mr. Forster said that the plumage
of this bird scemed more duvull then usual. It
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stayed on the dinghy for about 20 minutes
during which time Mr. Forster had it under
t i

egrvation through binoc ularu, but then
i € east across the Bay.

t

The "Handbook of the Birds of

pen . . K i1 - - 4 - G -
Jesgtern Australia’, ‘pLCPPIDO to the Bacred
K'ipfishor (Halqy n sancta), states -

. He l atah

"

i
Though this spo 0108, onc. o' the wood or
o;'ut kingfighers, is normally

i v an inscect-
cw‘er, the ﬁnccstrﬁl nabit of aqguatic fceeding

7 be called forthwhen the appropriate

imulus is present'.

Feral do 1estic pigeons (Cm unba
livia) have been morc noticeable in thc
metropolitan aroa in recent months. On May
21, Fauna Warden 8.%W. Bowler observed tw
flocks of about 50 birds in all on the Swan
hlV 1 foreshore between the Canning and the

rows Bridges. Although obscrvations have
bpuh maintained along this stretch of fore-
shore for 13 months, this was the first tine
that feral pigeons have been seen there.

Another unusual sighting was reported
by Supervising Inzpector J B N -
12, in Fremantle Harbour vproper, he gsaw o

large hair seal,

MARKETTNG OF CRAVPISH

Last month the local press devoted a
considerable amount of sgpace to opinions
expresscd by various persons and cuthoritics
on proposals to put the marketing of crayfish

on an organisced basis. In the House of
RGPPOSOJt&LLVCD on May 9, Mr. H. Leslie
claimed that the-“craylfish tail cxwnort industry,
worth botween £5,000,000 and £6,000,000 a year,
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was in jeopardy. He went on to say that it
had been wrongly stated that local fishermen
reecelived too large a proportion of the market
pricc obteined when the tails were sold in

the Unitcd States. Thig, Mr. Leelie said,
wan not so. Nevertheless, he rcecguczted the

Finister for Primery Industry to invite fisher-—
men, proccssors and distributing companies to
confecr to sce whether something could bce done
to plzce moarketing on a £ irm dbasis.

In vicw of the opinion cuoted by Mr.
Lesglie, it is of intecrest to note prices and
comments published in American tradc magazines
carlicr this ycar on the American production of
sniny lobsters, which are taken mainly on the
Florida Rcef from Miami to Dry Tortugas. The
bect of those grounds arc said to be the roelfs
and kcys of the gouth,
ermen carn more than @USoll
monthly figurc quoted was 372,000 in Novcmber,
1962, The January 1963, issuec of "fishing
Gazette" roported that the prices paid were
constant "with Upner Keys' fishcrmen receiving
about 4O cents per 1b for their catch, and
Tower Keys' fishermen getting apuroximately
2 cents to 3 cents per 1b less.” This cppears
to be about one third of the price paid on the
New York market for live lobsters, which we
presume command a similar price per pound.
As the pricec of Austrolian tails on @he America
%arket at the same timo ranged from $1.20 to
#l.65, the prices paid to West Australian fisher-
men do not secm to be any highecr than those
received by their American counterparts, although
the marketing costs would bec greatcer for our
productse

™

From which Mlorida fish~
000,000 a yecar. One

It hoe often been stated that "midget"
tails are not profitable to exportcrs. Remember-
ing this a2nd the growing importance of the Bragzil
product on the Amcrican market, it is of interest
to note the promincnce given in a tradc journal
to a report that the Atalanta Trading Corporation
of New York is now markcting two new retail -
lobster tail packs as a result of a notion-
wide survey amongst both retallers and consumers.
The two sizes are an 8-o0z. package containing
two tails, and a 20-0z. carton eontaining L to 6
tails, which are said tc providcde the retailer
with a balance line to satisfy all consumer nceds.
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Harry W. Kaufman, Atalanta's vice presideant in
charge of seafood, says;

"These two sizes give the retailer a
chance to price our rock lobster
tails at realistic levels attractive
to the consumer. Horeover, the tails
we are marketing are imported from
Brazil, the fastecot growing lobster-
producing area in the world, and are
carefully selected for qguality to
satisfy the fastidious American
palate. These two packages will
really move,"

WWhercas it used to be said that
Australian tails designated "South African tails'
were being sold retail at premium prices, it
has lately come to notice that Brazilian tails
are now frequently retailed as Australian, and
thus securing a distinct price advantage.

SWANPHENS CAUSE DAMAGE

Although their eastern States
counterparts are often classed as pests, we
have only two rccords of the Vestern Australian
ecies of Swamphens, Porphyrio porphyrio,
cauﬁwnm'd“mﬁgo to agriculture. These birds
are normally shy and sccrctive. The first
report of damage was Torwarded to us by
Honorary Warden A. Hinge, of Harvey, in a
letter dated April 30, 1860. He advised that
the birds were then causing considerable
damage on the farm of Mr. D. Collecla, whose
property adjoined the main highway Just north
of Harvey. The report was forthwith investig-
ated by Fauna lViardens 5.W. Bowler and N.E.
Mclaughlan. The O“LlCCP were shown two
paddocks, each of about four acres, wherc the
birds had bcen uprooting rye and clover grassesS.
It was said that about 250 of the birds werc
located in a swamp which fringed the property.
Its areca was about 50 acrcs.

O’J

A few days later, at L.30 in the
afternoon, they called again and saw the birds
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uprooting grasses in the paddocks. They positively
identified the birds as swamphens. The wardens
commented that many of the birds were immature,
but added that judging by the numbers in the pad-
docks, the swamp must have becen an excellent
breeding place., The owner stated that he had
tried scarccrows and firing shots to frighten the
birds away, but withoul any success. Prcsumably
the damage ceased in that instance for no license
was sought or issued. In fact, no further
complaint has been reccived from Mr, Collcla,

Barly this month, however, Mr, Bowler
investigated a complaint made by a lr. A. Salleo,
of Cannington, that swamphens werc damaging his
market garden. Mr. Bowler found that over a
hundred tomatoes had been partly caten, whilc 35
tomato plants had been knocked down by the birds
on this b-acre garden. At the time of his visit,
Mr, Bowler observed 11 swamphens cating the
tomatoes, but Mr. Salleo told him that at times
there were up to 4O birds in the garden. A short-
term permit to allow Mr. Salleo to destroy a fcw
off the birds was issued, but furthcr visits will
be made to check whether the damage continues.

It might be only a coincidence that
these isolated instances have occurrcd at the
same scason of the year, but onc almost automat-
ically assumes it has been caused by a seasonal
shortage of natural food.

GBAR RIESZARCH UNITS,

In the April, 1963, issue of this Bulle-
tin we published (on page 77) a note hcaded
"Commonwealth Establishing Gear Rescarch Unit'.

Advice from Mr. C.G. Setter, Dircctor,
Pisheries Division, Department of Primary Industry,
Canberra,advises that so far little progress has
been made by C.S.T.,R.0. and his Department towards
the establishment of the unit. Bcecause of more
urgent commitments, an officer vho was to have
obtained information overscas on gecar rcsearch
units has been allocated to other duties. It is
not known therefore when progress in this matter
may be expected. Mr. BSetter added,

" ceoothere is no foundation in the

rumour that steps are being taken
to apPoint personnel to the gcar rescarch
whit, ! A



THE FOLLOWING FISH WEIGHTS MUST BE EXCEUDED BEFORE A STATE

(155)

RECORD CAN BE CLAIMED

Species of Fish

Baldchin Groper
Barracouta
Barramundi

Bat fish

Black Bream
Black Drummer
Black Kingfish
Black Snapper
Blackspotted cod
Blue devil

Blue groper

Blue mackerel
Blue whaler shark
Boar fish

Bonito

Box fish

Bronze whaler shark
Brown Trout
Butterfish
Carpet shark
Cobbler .
Cockatoo Morwong
Coral Cod
Crayfish

Dusky liorwong
Flathead
Flounder

Garfish

Gurnard :
Grey nurse .shark
Hammerhead shark
Harlequin fish
Herring (Tommy ruff)
Herring cale
Hump-headed wrasse
Jewfish

John Dory
Leather Jacket
Long Tom
Luderick

Magpie morwong
Mangrove Jack
Moray cel

Line
Beoord

open
L1b.6oz
%01bs
open

Helb

5.1b

open

open

open

open
65.,1b.L0z
1%1b
The1b.120%
open
open
open

81 .1%
5.1b.1lloz
12,0z
99.1b,.120z
Llb

open
open
open

. open

L.1b
1%.1b
13,03
open
176.1b

 20.1b

open
l.lb.250z
open
open
42.1b.8oz
open
3.1be15%
3,1b

1.1b

open
open
open

REVISED, JANUARY, 1963.

Spear
Record

181b.60z.
5 1b

2ledb
10.1b,.80z.
5.1b.5% oz
8.1b.8oz
45.1b
15.1b.150z
45.1b

2.1b

851b

open

Z.1b

open
1.1b.10z

-

open

3.1Db

10.1b

7.1b

9.1Db
29.1b.1202z
6.1b 4oz
open

open

4.1b .80z

8.1b.8oz
open
10.1b
14 .1b.ltoz
53e1b .oz
open
5.1b.9%0z
open

open
2.1b,120z
3slb. 2027
2.1b.15%0%
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Species of Fish

Mulloway )
Mullet (Yelloweye)
Mullet

Nannygai

Nor'West cod
Nor'West Snapper
0ld Wife

Fike

Parrot fish
Porcupine fish
Port Jackson Shark
Queen snapper
Rainbow Trout
Redfin Perch -

Red groper

Red Morwong

Red Mullet

Red parrotfish
Rock cod

Samson fish

Salmon

Sergeant Baker
Scaly fin
Shovelnose Iay
Silver bream (tarwhlne)
Silver drummer
Skipjack blue
Skipjack golden
Spanish maokerel
Snapper ‘
Snook

Stingray

Sweep (Banded)
Sweep (Ocean)
Sweetlip
Tailor

Tessellated Rockcod
Threadfin Perch
Threadfin Salmon
Tiger cod

Tiger shark

' Tuna(oouthern bluefln) e

Tuna(Northern. bluefln)

w Tuna(Yellowfln)

Turrum

Viniculum

White fish~ )

Whltlng(spotted'or
King George)
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Line Bagosd "

ERY N1 S

1.1b
3.1b
_open
“open
open
opéen
T+lbel20%z
open
open
74+ 1b120z
18:1h
Telboloz
3.1b. 350z
5.1b
open
open
open
%e1b
91.1b
11.1b.120z
31D
open
“79.1b
3l

© 26,1b
12:1b
40.1Db
5501b.80Z
35.1b.50%
1.1b,80z
120,1b
2.1b.80z
5:1b -
5,1b

" 13.1b,90z
T»1b,80z
open

" open’
open
37.1b

" 631be.lloz

- 38.1b,80z

“ open
opén
opén’
open
"5e.lb

Spear Record

70.1b

open
5.1b.80z.
6.1b . '
235,1b
7+1b.20z
l.1b
3.1b,120z
14.1b
5.1b.80z
17.1b.120z
closed
1.1b
4e1b,120z
5.1b.1203z
2,1b
8.1b.80z"

-open

98,.1b
12.1b,.80z
2.1b.80z

open

Bl
29.1bs8oz
11,.1b '
5l.1b
36.,1b.80z -
6.1b

open

open

17.1b
5.1b.120z
23,1b
8.1b.80z
open

291b
12.1b,120z"

v3.lb.l2oz

2.1b,80z
7.1b
open
63.1b
3e1b.100z
open
L.1b.80z



Spocics of fish Spear
Reeord
thiting (8ilver, 1.1b open
gsand or school)

Wirrah open 6.1b

Yellowtail (River or ,
sprangled Perch) 8.0z open

Yellow Tail

Kingfish 7841b 802 50, 1b«60%

Zebra fish open FelbeB0Z .

X LA Eee TR e e e - =4

The word "open'" mcans that no application has
becen made for a rccord of this species since the
inauvguration of the current system in 1959.

The ¥W.A. Game Filshing Association has rccorded
heavier fish, but so far we have been unable
to get their co-opcration in fish recording

to accepted standards.

PUBLIC WORKS DEPARTMENT PETROL & OIL SUFPLIES

A circular letter from the Under
Secrctary for Public Works contains advice under
the above hcading which in view of its wide
application is reproduced in full,

"For the purpose of simplifying the ren-
dition of accounts, will you please rcquest
all officers requiring petrol or oil in the
undermentioncd Districts and towns, to obtain
same from Public iorks Department Branchcs
(not Main Roads Department District Offices)
at the addrcesses shown hercunder :-
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District

e

e e o e mcowsa .

‘ e !
Tovn Street ¢

- = o T

Albany

B ey

e L o e e e L S 4 T me e e e e o

Albany Kelly
Mount Barker Ormond

=

Bridgectown

e 3 SR

Bridgetown ! Steere
Man jimup Rose
Margaret River Willmott

P S S ST P [ oSS —

)

Collie

Collie Throssel

© omevammm v ey - T

Geraldton

A e e R R e = T L,

Geraldton ' Shenton
Moora ! Row

Mullewa . Main '
Threc Springs | Slaughter '

e T T e e |

Harvey

Harvey ' Becher
Busselton 3 Queen
Waroona Bunbury Highway
-Logue Brook At Damsite
Roelands Hayward Dist-
rict Office
Pinjarra Mandurch Road

e e
SO

e e A e

Kalgoorlie

Merredin

D ey

f

14}

L T T T T T e YT L I AR

A

Kalgoorlie ; Hannan
Southern Crosg Sirlus
Hsperance 1

=

ez i

O L TR

Merredin Mitchell
Kellerberrin Leake i

e e e e

Narrogin

"Narrogin 3 Larl
! Katenning Beaufort
Lake Grace ‘ Franks and
Pingelly Queen
Wagin Ultra

Bennet

B S e

Northam

S S R

Northam . PFitzgerald

Wyalkatchem Koorda Road |
; ST v

R ST ST T N L SRR TR AT A e ]

For issues after lst July next, all
accounts will emanate from our Digstrict Offices,
as listed, and will be forwarded dircct to the
office (W.A.G. Vehicles) or officer (Privatc
Vchicles) receiving octrol or oils
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One of the objects of this change
of proccdure is tc climinate the processing
of accounts through two dead Offices. Will
you please bring this circular to the notice
of Offiecers concerned.

Jo. McConnell

UNDER S5

=

COUNTRY .

RETARY FOR
R _SUPPLIES.

From 1-7-E3
strict Branches are to cease.

NUMBAT.,

The publication in the "West Australian"
of May 3, 1963, of a photograph of a woman and
her daughter holding a numbat or banded antcater
(Myrmocob1U° fasciatus ) recorded the occurrcnce
of thesec rarely seen animals at Chowerup.
Incidentally, =28 she had committed an offence
by teking the creature, the woman concerned
was contacted by telephone and advised that she
must relcase the numbat at the point of capture
if she wished to avoid proaecutlon (Fauna Warden
Sg”c Bowler has sincce established that the

nimal was indecd rcleascd). A further report
of thc occurrence of these creatures has been
received from Mr. E.J. Handley, of The Avenue,
Harvey. He writes that in the last week of
May he was travelling along the road to
Tallanalla, when two miles cast of Mornington
Mill he saw a numbat cross the road. He added
that it was at the same place that he had seen
two numbats about scven years previously.

CGSTERN AUSTRALIAN LINE AND SEA FISHING
RECORDS .

.
Mr. P.G. Yewers, of Head Office,
himself a lcading spearfisherman, advises



(160)

that the table at pages 155 and 156 has been drawn
up by the W.A. Fish Rccords Council. He adds that
although thecse weights are authentic, many of our
State rccords have not been recognised as Aus tfal1an
titles. However, in due course, an agrecment is
expected following which a liest of Australia-wide
rccords will be published. In the meantime the
Wegstern Australian list is reproduced here hccause
of the wide public intercet in such dctails.

DIVING FOR CRAYFISH

On page 122 of the previous igsue we
published this Dcnarumcnt' views on d1v1ng for
crayfish. Br‘efly, we rejccted a recuest from the
Geraldton Professional IFishermens' hSﬂOClatiOH that
this method of taking crayfish be prohibited.

The last issue had scarcely been published,
however, when we received the PFebru: rv, 1963, issue
of "The South African Shipping News' Under a
heading '"Rock Lobster Diving", it printed an article
advising that ncw and strict regulations for the
control of diving for rock lobster off thc South
African coast were containecd in a ncw schaedule of
amcndments to Lhc Seca Fisherics Lct and Regulations.
It reported that the amendment described 'diving"
as "the OP“CthG of diving below the surface of the
water with or without the use of COulpmqu of any
type decsigned or gencrally used for the purpose of
facilitating swimming or diving under water"

A new regulation stipulatcs that "no person shall
capture or attempt to capture, disturb or remove
any rock lobster by means of diving". It provides
that this method of fishing may be done from ihe
shore without a permit if the diver takes not more
than 5 fish a day for his own usc. A diver fishing
for others but not selling his catch may obtain a
permit to take wp to 15 rock lobsters a day. Boats
have been prohibited from carrying diving equipment,
and 1f any rock lobster is found on o boat having
that equipment it will be presume that they were
caught by mecans of divinge.



CLEARING HOUSE

NOR' WEST PRAWNS IN DEMAND
(by Max Butel)

Nor' West prawns from Carnarvon
(Western Australia) were rushed by buyers when
the first of new season supplies reached the
Sydney fish trade this month.

Early reports are that the quality
of the prawns is "better than ever" - a high
tribute from the tough Sydney trade.

The most outstanding feature of the
pack is the uniformity in size of the prawns.

» Nor' West prawns are marketed by the
Nor' West Whaling Coy and distributed throughout
Australia by the W. Len Johnson outfite.

Nor' West went. into the prawn business
for the first time last year and is increasing
the sige of its fishing fleet.

In addition, the company recently
chartercd the N.S.W., trawler Friendship
(skippered by Ron Montford of Evans Head) to
make a six-fmonths survey of New grounds in
Shark Bay and- off Carnarvon.

The private survey follows similar
work carried out by the C.S.I.R.0. and the
W.A. Fisheries Department.

~ When Nor' West went into prawns last
season, the firm's managing director, Mr. R.B.
Moore, said freczing works and a processing
plant would be built at Carnarvon and that
these facilities would be available to all
fishermen in the area.

(FPish Trades Review - Sydney May, 1963)

WASHINGTON COMMENT

(by Larston D. Farrar)

Fishermen (who already are
considered "farmers,'" or "harvesters,'" in many
government areas) some day may be sea farmers
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in earnest, with great areas under their juris-
diction, in the view of Philip B. Yeager,
member of the professional staff of the U.S.
House of Representatives' Committee on Science
and Astronautics, writing in the latest Smith-
sonian Institution annual report.

"Hydroponic farming - growing plants
and vegetables in water containing the essential
nutrient salts, rather than in soil - -is in its
infancy," Mr. Yeager notes. '"But there are
those who foresee that this endeavor will
necessarily become a very large one and that
research into the qualitative transformation
and manipulation of sea water will make it
possible,"

This research field will become of much
greater importance as available cultivable land
grows scarcer, while the human population which
must be fed doubles or triples by the end of
tl.. century, the report noted, adding that the
seas will become the world's refrigerator for
Tfood storage, too,

"As research into the sea and sea-
related activities increases, industrial uses
will be found for it which today we cannet
visualize," Mr. Yeager asserted. '"Recent
developments promise a revolutionary shif't to
sea storage for commodities which need to be
maintained in cool, stable temperatures. As
land becomes even more scarce, and costs of
using it for storage less feasible, it will not
be surprising if government and commerce alike
begin charting off segments of ocean areas for
this purpose... New professions, unconjectured
as of now, are bound to grow with these new
industries."

(Fishing Gazette New York April, 1963)

A NATURALIST'S NOTEBOOK.
(by Eric Hardy, F.Z.S.)

Pollution is now a subject of ever-
increasing complexity, and the fear of future
contamination of the sea by-radiation, with
secondary pollution of plankton and fish-1life,
keeps British and American observers vigilant
on both sides of the Atlantic.
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Over ten yvears ago, Black and Mitchell
informed the Marine Biological Society of from nine

to 21 micrograms of concentrated zinc per litre in
British inshore vwaters, and others have shown that
radio-active zinc-65 is taken up by diatoms in.the
marine plankton of fish-food like Nitzgchia, as well
as by fish and shell fish, much, but not all of which,
is lost again.

However, the research ship Seascan,
operating in the Irish Sea to check any influence of
waste from the Calder Hall atomic station passing out
to sea from a plastic outfall pipe, has not, I under-
stand, found anything other than the iron of fighing
gear. to register faintly on its gelger-counters.

It was interesting to receive from Washington
a new U.S. fishery bulletin by the Government biologists
Baptist and Price, dealing with the accumulation and
retention of cesium-137, a well known radionuclide, by
American flounders and other marine fish like tuna.

Although the American Atlantic flounder is a
different fish from ours of that name, it is, neverthe-
less, a flat fish of similar biology; and our own flat
fish would react similarly.

They found that the fish readily accumulated
experimental doses of this material, elther direct from
contaminated seawater or from eating contaminated food.
The faster the fish were growing the slover was the
rate of intake. Highest concentrations were in the
heart, liver, etc., less in the flesh, skin and bone.

In three months young flounders accumulated
nine to eleven times the amount of cesium in sea-wvater,
they showed. Clams and oysters concentrated six times
the sea content in 20 days.

As shown in earlier worlk on fish and shell
fish acquiring radio-active zinc from the sea, large
amounts are taken up, causing a high blood-concentration
of it in fish feeding on contaminated food-chains, but
this quickly declines, whereas the accumulation in bone
and flesh is slower to decline, and a small percentage
is eventuaelly retained.
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v The latter is the vital factor so far
all research on possible fish contamination
active material.

Radlo Actlve _Tags

: There are, of course, ””Lelj sm 11 amounts
of radio-activity. Amorlcdn fishery studies of
Pacific herring, for instance, use radio- ctlve

tags for guicker identification of marked fish.
Three such tags were recovered last year in the
rejection equipment of a herring reduction plant;
but they are having some difficulty in developing
suitable means of "scanning,' detection and
rejection of such tagged fish in the factory produc-
tion lines.

Ichikawa and Ogur, of the Japanese Society
of Scientific Fisheries, have recently studied the
strontium-calcium absorption by Tish gillis.

Considerable ‘"concentrations™ of zinc were
found off Finland, and others in Tokyo Bay and the
Gulf of Mexico. S

So far, the explosion of nuclear bombs
and the discharge of low-level atomic power waste
have made negligible contributions to the total
radio~activity of the sea, but such things are
increasing annually. '

(The Fishing News London March 29, 1963)

'TOKAI SCIENTIST'S PROTEIN FIND

; A Scientist working for the Fishery
Agency's Tokai District Fishery Research Institute,
Japan, has come up with a method by which high
gquality animal protein coula be obtalned by
"liguefying" fish, :

He 1s Hideo Azuma, chief’ of the

“ Utilisation Department of the InStitLte, and

recently he succeeded in an experiment aimed
at creating protein-rich LOOd bj liquefying fish.

For the past 20 years, Azuma has been
engaged in the study of processing fish powder.
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Two years ago he hit upon the idea of liguefying fish
protein and started research on the feasibility of
'melting" fish meat with enzyme.

In his experiment, Azuma placed chopped
fish meat in enzyme liguid for a period of one

to three hours. The result was the completec dissolu-
tion of the meat and its change into a soup-1like
liguids

The bones and calcium carbonate in the
liguid were separated by placing the liguid in a
centrifugal separator. The o0ll in the remaining
ligquid was then eliminated and the clear fish
liguid was placed in @ mixing machine under high
temperature, Following this process, the liguid
was placed in a concentrator and changed into a
sticky and thick candy-like liquid. This was the
cnd product.

This 1liquid can be consumed in various
ways. 1t could be thinned out into a delicious.
drink or into powder form. It is rich in protein
and contains vitamin B, minerals and other food
extractse.

(The Fishing News London March 29, 1963)

HOW TO KEEP PLANKTON ALIVE FOR RISEARCH

The mystery of marine 1life from the
plankton stages through to a recognisable juvenile
form 1s being revealed to scientists at Victoria
University of Wellington because of a discovery by
Mr. R, Wear, a graduate research student in
zoology.

The discovery proves that planktonic
crystacea can be kept alive for up to four months
by feeding the animals with minute quantities of
freshly-crushed mussel, and so allowing scientists
to watch their development through the various
stages of moultings.

"This discovery opens the plankton
progromme to levels of rescarch I hod not
envisaged," Professor L.R. iichardson, professor
of zoology at Victoria University, said. "I
had expected many years of tedious rescarch before
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~we would have an exact understanding of our
plankton.

"I am now satisfied that the most
dlfllcult problems have become simple through
Mr. Wear's discovery, and I am sure that the
technique will be welcome in many other
laboratories."

(The Fishing News London  March 29, 1963)

THE MIGRATION OF FISH - 2

(by A.D. Woodhead, Research Fellow of the
Zoological Society of London.)

Is it instinect?

It is of'ten concluded that fish and
birds f£ind their way by "instinct'", but this
offers no explanation of the stimuli or clues
which guide them. Many marine fish spawn
buoyant eggs, which are carricd in surface
currents of the sea, and when the larvae hatch
they may be many miles from the spawning area.
Young fish, maturing for the first time,
frequently swim through areas which they have
never crossed before (except as floating cggs),
yet they still arrive on the spawning grounds.
It is sometimes suggested that older fish,
having learnt the route, may lead younger fish,
and certainly on many spawning grounds the old
fish tend to arrive first - for example, the
Norwegian Sea herring, the Barents Sea cod and
the North Sea plaice. This suggestion implies
that sufficient details of the route are
imprinted in the memory of the young {ish
quickly, so that they can later become leaders.
Rapld learning of this special type, although
on a very much smaller scale, has been
demonstrated in some fish; similarly young
racing pigeons learn to ”home” more quickly if
they are first rcleased with older, experienced
birds, However, virgin Spawners arrive
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first in some stocks, such as the herring spawning
in the Straits of Dover; again, Barents Sea cod
which first migrate from the Spitzbergen shelf to
Lofoten to spawn, often return as spent fish to
the Murmansk coast area, so that they would

later have to re-learn a completely new route

to Lofoten, Eels and Pacific salmon spawn only
once, then die, leaving no old fish to lead their
long spawning migrations. For such reasons it
seems simpler to abandon these hypotheses, and

to look for other regular features in the envir-
onment which could guide the migrating fish.

It has been suggested that fish migrate
along gradients of temperature or salinity in
the open sca, and many fish are surprisingly
sensitive, being able to detect changes in
temperature as small as 0,03 deg. C. and salinity
changes of 0,02 per cent. However, such gradients
in the sea are often slight; thus, although the
Barents Sea cod passes from colder to warmer
waters on its spawning migration, the total
temperature change is only about 7 deg. C.,
spread over 600-800 miles, so that the fish
would have to swim about 30 miles on average,
before encountering the minimum change which
they could detect. The same arguments apply
even more strongly to salinity changes.

Sense of smell

The most sensitive chemical sense in
fish is smell and in some species it is very
fine indeed. ZEels have been trained to detect
at least one chemical in dilutions greater than
one part in a billion parts of water, and several
species of fish can certainly distinguish between
waters from different streams, even when these
have been diluted some thousands of times.

Smell may help migrating salmon to find their
home stream;” 1if these salmon are transplanted
back into the main river system, they soon

£ind their way to the home stream again, but

if their nostrils arc blocked with cotton wool
many transplanted salmon lose this ability,
apparently because they cannot smell out their
home stream. The scent of the home stream
must be carried several miles in coastal waters,
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and migrating salmon may move up and down the
coast until they pick up this scent. Because
of thelr extensive migrations, the homing
abilities of salmon seem most spectacular
(although very many salmon undoubtedly get
Jost and spawn in other streams), but over 30
other species of fish have been shown to be
able to "home" accurately, on a smaller scalc.
Marine fish may also recognise their spawning
areas by a characteristic scent of some sort;
this could explain, for instance, why plaice
from each of the three main spawning grounds
in the southern North Sea return consistently
to the same spawning ground. Similarly there
are small differcences in the herring which
spawn on the banks around the Straits of Dover,
the same type of herring apparently spawning
annually on particular banks,

Do currents control migrations?

Water currents play a fundamental
part in governing the distribution of fish.
If regular water currents are present, fish
might carry out migrations by passive carriage
in the current, by actively moving against it,
or by a combination of active movement and
passive drift.

The egrs and larvae of many marine fish
are carried from the spawning areas by surface
currents, and frequently the spent adults are
similarly transported back to the feeding grounds.
Generally, mature adult fish must travel in the
opposite direction to -arrive at the spawning areas,
and it has been suggested that such migrations are
achieved by active movement against the current.
However, the role of currents in orientating the
migration of adult fish is by no means so obvious.
In tidal areas, such as the North Sea, the current
is the residual drift betwecn the two opposite
tidal streams, - and is often small, so that a fish
migrating against the current would swim a long
way against tidal streams in order to make a
little ground against the residual current, a
seemingly inefficient method of migration.
Furthermorée, active movement against currents
is beyond the capabilities of many small fish,
such as sprats, which are unable to stem currents
greater than about half a knot.
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els

Young eels are carried p 1SS 1velv 'in the
open:sea, their rate of movumﬂnt being.the same
as the residual current. hen they approach’
land, which they can smell. in. the water, they"
hold to the bottom on the ebb tide and come off
on the flood, so that they are carried rapidly
up .into the. river estuaries... This type of
mechanism may occur more widely in fish; herring
swim near the surface at night but return to the
bottom during the day, similarly plakee and
whiting tend to leave the sea bed at night. It
should be relatively easy to. calculate the
digtance which they should be carried in the
tides during the night and to compare this with
the observed movement of the fishj; however,
we have little exact information on how long
these fish are off the bottom at night. Further-
more, Fish do not behave in exactly the same way
throughout the year; thus herring swim up off
the bottom carlier in the evening during the first
part of their spawninv migration than later,
while spawning fish only ow1m up vhen it is almost
completelj dark.

Larger fish, like cod, can migrate

against prVﬁ4ling currents with relative ease,
und they might swim upstrctm, to the spawning
grounds, orientated by steady oceanic currents;
such currents could readily be recognised, since
they would have a combination of characteristic

,aturuo, scent, salinity, temperature, eteco
Houever, detailed hydrogfaphlc surveys have
revealed counter currents often running in the
opposite direction beside or bencath the steady
surface currents, so that even large fish might
make use of these to be carricd to the general
spawning areas, later moving into the surface
waters a5 spent fish to be transported back to
the feeding grounds. Rescerch is at present
going on to determine exactly in which current
systems the fish swim at particular times of
the years

Navigation by the sun?

It hns been shown that migratory birds
and insccts can use the sun as a point of bearing
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on their journeys. Rather surprisingly,
experiments with sunfish, minrows and salmon
have shown that they arc also able to carry out
a simple form of sun navigation., In field
experiments, white bass living in a lake were
taken from their shore spawning sitcs and
released in deep water; generally the fish
moved off in a northerly direcction to reach

the shore near their spawning arcas. This

only occurred on sunny days:; when the sun was
obscured the fish moved randomly. Marking
experiments with eels in the Baltic showed that
they migrate on a constant course, betwecn S.W.
and W.S.W, Pelagic fish moving in clear surfacc
waters might possibly use some form of sun
compass orientation, but sun navigation is
unlikely to be of importance to deep water fish,
or those migrating in winter,

yhat controls the migratory drive?

For part of the yecar, fish roam within
their fecding arcas but, at recgular seasons,
mature fish leave these grounds on their spawn-—
ing migrations. Usually thec environment in
feeding areas remains relatively constant, so that
a fundamental change in the fish behaviour must
occur, causing 1t to migrate.

At first sight it might scem that
spawning migrations are initiated by the
ripening of thc gonads. However, eels start
to migrate before their gonads ripen, and
salmon caught in the estuaries of British
rivers in Deccember may be within a month of
spawning or might have undeveloped gonads and
not spawn until the following Novenber,
Morcover, some Jjuvenile fish carry out lcngthy
"dummy-run' migrations in the general direction
of the adult spawning arcas, although they are
quite immature. Since spawning and "dummy-run"
migrations occur in the absence of ripening,
other internal faoctors must control the
migratory drive. The winter migrations of the
Barents Sea cod appear to be controlled by the
activity of the thyroid gland, which lies in
the throat. It becomes active in late September,
as the cod begins its spawning migration, and its
activity continues until spawning time; in spent
fish the gland has become inactive againe.
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The activity of .the thyroid thus coincides exactly
with spawning mlgfatlon,

These are ripening adult fish, but
immature cod also show considerable seasonal -
movements, migratino some hundreds of miles south
and west in winter and returning to the feeding
banks in spring, while some of the oldest immature
cod move almost to the adult spawning grounds.
Thyroid activity in these immature fish again
coincides with the winter migration, the gland
remaining active for the longest time in the fish
which migrate furthest. These findings suggest
that thyroid activity may initiate and control
the active winter migration both of the juvenile
and the adult cod; it is therefore interesting
that thyroid activity has also been found in other
migrating fish, for example salmon and eels.

Of course, fish migrations are complex
and certainly more than one glandis involved in
thelr control. The thyroid is only one of a
number of glands, all of which have marked effects
on the functioning of the animal, and whose
activity is co-ordinated by a "master' gland -
the pituitary - which lies close to the brain.-
The pituitary is richly supplied with nerves, and
its activity, in turn, is regulated by the nervous
system. Much more work is needed in this new
field; in particular we know very little about
how the activity of such glands directly affects
the behaviour of fish, although one action of
the thyroid is certainly to produce an increase
in the swimming speed and general activity of the
fish.

Migrations of fish are often remarkable
both for the extent of the journeys and for the
ability of some species to home to particular
spawning grounds from distant feeding areas. How
the fish does this is by no means certain, hut
studies so far have clearly shown that the fish
has a very efficient sensory system, cnabling it
to detect small chemical and physical changes
in its environment. Indecd, the fish is endowed
with a set of "instruments" with an accuracy
which approaches those used by modern fishery
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research vessels, and in some cases, SUrpasses
them., However, 1t may be some considerable
time before we know how the fish uses these
natural conditions during its migrations.

when the story is better known it seems likely
that there will not be any single explanation
of fish migration, but that a number of
mechanisms will be involved in different
specieso,

(World Fishing London April, 1963).

TERMINOLOGY

Recently I read part of a flood-
control report of the Ontario Planning and
Development Department, with excerpts from
records going back to 1913,  and noted that
on-the-spot references to floods included
such phrases as "fearful storms,'" "dreadful

downpours," "incessant rainfall," "awful
cloudburst," and "unusually heavy precipita-
tion." This led me to wonder if one man's

"dreadful downpour'" might not be a more
phlegmatic observer's '"heavy precipitation"
and whether more precise standards of grading
wouldn't be helpful to hydrologists. It
reminded me that one time in Georgia a farmer
on whose land I was hunting bobwhite referred
to a rainstorm as a '"gully-washer." When I
asked about the term he told me that by local
parlance a very heavy rain was a '"gully-washer.'
Vhen I asked about the term he told me that by
local parlance a very heavy rain was a "gully-
washer," an exceptionally long and violent
dovmpour was a "trash-mover," and that once
every two or three years they would be

visited by a cloudburst so cataclysmic that

it would be acknowledged by common agrecment
to be a "hog-drownder."

(Field ¢ Stream New York March, 1963)



