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SUMMARY,

On the western coast of Australla the composition
of the catch of humpback whales made at Carnarvon in 1957

. was less favourable than that of catches in the previous

two years. At Albany the catching rate has declined
very considerably since 1955 and the quota was not filled
in 1957, ©Poorer weather conditions along the western
coast In 1957 may have had some effect, but the available
evidence indicates that the stock of humpback whales
hunted on the western coast is continuing to decline.
From the examination of females over the period 1951 to
1957, it would appear that in this decreasing population
the younger whales are now growing at faster rates than
the whales of similar age in the population during the -
period 1951 to 1954,

On the eastern coast the composition of the catch
made at Tangalooma in 1957 was similar to that of previous
seasons except that the distribution of the ages of the
females appeared (on the evidence of ovulation counts) to
have changed conslderably. At Byron Bay, much reduced
selection of whales in 1957 resulted in a less favourable
composition of the catch than in catches of earlier years.
The composlition of the catch made at Norfolk Island in
1957 compared very satisfactorily with that of the cateh.
in 1956, Present evidence indicates that humpback stocks
on the eastern coast of Australia and at Norfolk Island
continue to be in relatively sound condition.

In citing thils report, abbreviate as follows:
C.S.I.R.0. Aust. Div. Fish, Oceanogr. Rep. No. 17.
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. CATCHFS OF HUMPBACK WHALES

In 1957 Australian whaling stations took ths numbers

?of humpback whales permitted:on the western and eastern
.. coasts of Australia and at Norfolk Island.  The Cheynes

Beach Whaling Company did:not take its full quota of hump-
backs, .the remaining number (18) being taken by the Norwest

_Whaling Company after completing its own quota.

The individual catches of humpback whales made in
1957 at each whaling station 0perated by Australis were:=-

Western Coast

Norwest Whaling Company
Carnarvon (24 53'8, 113°38'E) B 1018

Cheynes Beach Whalin Company o RS
~Albeny (35°05'S, 117 56'E) 102

1

Egstern Cogst

. Whale Produots Pty.Ltd.
- Tangalooma, Moreton Island

(27'*11&'3 153°23§—'EJ o €00
North Coast Whaling Pty.Ltd.

‘Byron Bay (28 37&*3 153 38'E) . 121

LB st of ustrali

- Norfolk Whaling Co.Ltd, ’ ) s
_Norfolk Island (25°S, 167° B51E) 120

In this report the catch returns of these stations
are snalysed and compared with the catches of earlier -
seasons. Evidence from ovarian material 1s also consid-
ered. The exaemination of large collections of ear plugs
and baleen samples is still in progress and will be con-
sidered in a later paper. L ‘

A detalled analysis of catches of humpbaok whales
from the Group IV (70°E - 130°E) &nd Group V (130°E - 160°W)
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stocks from 1950 to.1956 was presented in the previous
report to the International Whaling Commission (C.S.I.R.O.
Aust, Div. Fish, Oceanogr. Rep. No. 4). With one except-
lon the same methods were followed in the analysis of the
catches made' in'.195%. . In.the.previous:report, & léngth of
36 £t 6 in. was used to estimate the proportion of lmmature
males 1n catches, although the mean length of males at
puberty has been found ta be 36 ft 9 in. (Chittleborough
1955a). The length of 36 ft 6 in. was used for convenlence
since the lengths from. Antarctic catches (and some earlier
catches 1in Australlan waters) were recorded to the nearest
foot. As no humpbacks were tsken from. the Antarctic Areas
IV. and V during 1957, it:is proposed to use the length

36 £t 9 in. to estimate percentages of immature males in .
Australian catches.’ The proportlons of immature males in
catches of previous years have been recalculated accordingly.

ITI. WESTERN COAS
(g) Carnarvon

(1) Rate of catching.- The average catch of humpbacks
per catcher day at the Carnarvon station in the 1957 season
was 2.11, slightly above that of the 1956 season (1.97).
The cateh per catcher day in 1957 might have beén expected
%o ‘have been higher. In 1956 the station had increased
1ts catching fleet and whale quota (by transfer.from the
statlon at Polnt Cloates), but the capacity of the factory
at Carnarvon had not been increased in proportion, thus
limiting the number of whales which could ge handled per
day. By the 1957 season the factory capacity had been
improved, so a higher daily catching rate was anticlipated.

(i1) Sex ratio.~ Of 1018 humpback whales taken at the
Carnarvon Statlion in 1997, 48.4 per cent. were females:
this 1s greater than in any previous season.at that station
(see Table 2 of previous report). The catching perlod
has varied somewhat in different seasons,  influencing the

_8ex. ratic of the total tatch to some extent, However,
- when the sex ratios of different seasons are compared over

the same period, as~in Figure 1, 1t 1s seen that in the
1957 season a higher proportion of females was taken through-
out most of the catching period, . - e

(111).- Mean lengths.- The mean length of 525 males
taken at Carnarvon 1n 1957 was 39.89 ft, and that of 493
females was 41,71 ft. These lengths are below the mean
lengths of males and females taken in the previous two

.seasons at Carnarvon (Table 3 of previous report) but are
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frequency distribution of the males takén at- Carnarvon in
1957:1s compared.with that of the 1956 catch in Figure 24,

- while Figure 2B shows the correspondifig information upon
.females, - For both sexes the catch in 1957 shows an in-

crease in the numbers of individuals‘within the lower
length ranges., .= - T e »

- (v). Sexually immature whales.- Glassihé,thoée:males
at .or below 36 ft.9 in. in length as sexually immature
(as discussed in-Section I), the following proportions of

' males were lmmature in the catches of the past three
-seasons at Carnarvons- R : S

oo SE

fﬁﬁuﬁnothér“method.bf calculating the proportion of

immature meles in a sample is to regard as lmmature any

male whose combined testes weight is at or below 4 kilo-
grams (Chittleborough.1955g). ° In previous seasons this
method has-ylelded almost identical results to those
using. the mean length of 36 ft 9 in. 'For example, of
395 males-examined at Carnarvon in 1951, 36 were at or
below 36 £t 9 in. in length-and 36 had ﬁestes_Weighing,at
or.below 4.kg. - However, at the Carnarvon station in-1957,
the results from the two methods were not in close agree-
ment:. . of 488 males examined,: 46 (9.4 per cent.) were
immature by lengthy and 66 (13.5"per cent,) immature by
testis weight. . .:: . . v ' T

Classing those females at or below 38 ft 6 in., as
sexually immature, 15.6 per .cent. of the females taken at
Carnarvon in;1957 were immature., = This is considerably .
above the proportlions of immature females in the catches
he previous two seasons (see Table 6 of the previous
réport), o Lol

.. _Durlng the years 1949 to 1954, the proportion of
females classed as lmmature by length (at or less than

38 £t 6 in.) was in close agreement with the percentage
found to be immature after examination of the ovaries
(Chittleborough 1955b, p. 324)... However, the two methods
were not In close agreement in the case of females taken
at.Carnarvon in 1957." Of 482 females whose ovaries were
examined; 79 '(16.4 per cent.) were'at or less than =~
38. £t 6 in, in-lengthy while 102°(21.2 per cent.) had not
yet ovulated.
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..+ (vi) Ovulation counts.~ Figure:3 shoWws the percentage
frequency distribution of the total number-odf ovulations
recorded from the ovaries of each of 482 females taken at
the Carnarvon station in 1957.- .The corresponding records
from 243. females taken at Carnarvon in 1956 are shown for

- comparison. - - Regarding these ovulation counts as reflect-

ing the age distribution of the femsles in the catches, it
i1s apparent that 'in 1957 there was a marked increase in the
proportion of young females (O and 1-3 ovulations) in the
catch and correspondingly fewer of the older females.

(vii) Review of the .catch at Carnarvon in 1957.- The
dmprovement in the composition of catches'in 1955 and 1956
following -the reduction -of the quota.on the western coast of
Australia (see previous report) was not maintained at- ;
Carnarvon in 1957. @ Several adverse features were apparent
in the 1957 catch; 1.6., a higher proportion of females,
lower mean lengths of both males and females, poorer length
frequency distributlons, higher proportions of immature
males and females, and a poorer age distribution in the
females (as indicated by ovulation counts). Most of these
unfavourable changes have not reached the low levels of the
1953 and 1954 catches -at Carnarvon. - :

Gunners of catching .vessels operating from Carnarvon
were urged to maintein in 1957 a similar high level of
selection to that which had succeeded in improving the
composition of the catches at Carnarvon in 1955 and 1956,
It has been suggested that the decline in the composition’
of the catch in 1957 was caused: by adverse weather, making,
1t impossible to:maintain a high degree of selection. It
has also been suggested that in turbulent weather humpback.

whales tend to avoid the muddy waters of Shark Bay, so

;-:kgz%t there were fewer whales avallable within this bay in
7. -

: It 1s difficult to.assess the extent to which adverse
weather affected the composition of the catch in 1957, but-
since the weather was not sufficiently poor to lower the-
rate of catching belowithat of 1956, it is unlikely that the
poorer composition of the catch In 1957 was entirely due to
more adverse weather in that year. The higher proportion
of females in the 1957 catch would hardly be due to weather
conditions, | SR o .

7 b) Alb o _
_'.(i).Generai mbvements of humpback whales in the Albany

area.- Humpbacks move along this. portion of the Australian
coast:qnly during their northbound migration. This affords
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an opportunity to study the-northward migration unhampered
by any southbound individuals, the first of which appears
toward the end of July in lower latitudes (Chittleborough
1953). Sipece the: Albany-station-is restrieted to a small
annual catch, the:catches of humpbacks from 1952 to 1957
were pooled 1n the general analysis of the northward
migration. :

" Figure 4 shows the weekly sex ratio of 611 humpbacks
taken 1n the Albany area since 1952, over the majority of

the: northward. migration. period. . . Humpbacks do pass this

region in May and September, but not always in sufficient
numbers to ensure economic whaling. TFigure 4 indieagtes
that females dominate the beginning and end of the north-
ward movement while males are In excess during the height
of the movement (at the end of June and in July),

fﬁbré useful information is obtailned if the same

.weekly catches.are divided into-the five categories shown -

in Figure 5, The first group (mature, non-pregnant
females) might have been subdivided into those at the end
of lactation and those not lactating, but the catch returns
were not sufficiently detalled to allow this, Figure 5
indicates‘that mature; non-pregnant females are moré, plenti-
ful in the early part of the season. . Most of these. ..
females are’ In'the latter part of lactation and are’ gecol
panled by calves tén'to eleven months offége“(Chit?l@;;”fL:
borotgh 1958), -  Tmmature whales (representing several age
groups) of ‘bothsexes appear to be more common during the .
first-half of the northward migration (Fig, 5).7 ..The:bulk
of the mature males gppear after the lactating females,

and continue in high proportions in cateches from the end

of June until towards the end of August., Figure 5 shows
clearly that females in advancéd pregnancy are amongst the
last whales to reach the, southern. coast of Australia,
Reaching temperate. waters-latersthan other: individuals and
giving birth shortly afterwards (Chittleborough 1958)
relatively few pregnant females are taken at more nor%herly
stations such-as that -at-Carnarvon (see previous report).

. 1%t should be pointed out here "that the minimum legal
length (35 ft). imposes a-'seldctive influence so that the = -
catches shown in Figure 5 are not. fully representative .of
the whale stocks Also, an 1ncrease in the proportion of
immature wiales taken does not necessarily prove that
these had increased in absolute numbers: it is possible
that a temporary lack.of larger whales caused more immature
whales to be taken,




Total Number - Number . = Average

1952
.. 1954

1955

1958
- 1957

catching . catch per-

catch - = days - vessels ' catcher day
el 55 ' L 0493
100 77 339

.20 o081
126 0 64
- 119 75 .

LN o el el

:.= 1048 s

1.59

._ _;0.66;:

(i) Rate of catching.- Table 1 shows the average
catch of humpbacks per catcher day for each season of

operations at Albany.

Due to lack of information, no

“allowance could be made for days lost due to adverse
weather. . The rate of catching inecreased from 1952 to a

maximam in 1

955, due presumably. to increased efficlency of

the station over that period.. Since 1955 the catching -
rate has declined, the fall being especially marked in
1957, when the quota was not filled: in.spite of a second

catehing vessel éperating in that year.

** - HUMPBACK WHALES TAKEN AT ALBANY IN 1957

SUMMARY OF CATCH COMPOSITION ;

X Wean — Bexually Pregnant (%
:.‘Sex ratio” . length immature® of mature
_ Number T F T (feet) 7 _females) i
Males 58 57.4 3898 17,2 L
Females 43 42,6 40.62 .. 23.3 . - L 39.4

* 1 whale not sexed: damaged by sharks
+ Males at or under 36'9"
Females at or under 38'é"
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- (111) Composition of catch in 1957,~ Table 2 shows
some statlstics of the cateh.of humpbacks at Albany in
1957. When compared with ¢orresponding values from
earlier seasons:isee-previous: report) these features do ,
not s how regularitrends, - .Although the composition of the
catch has been varisble' from. one season to another, it
apparently has not been possible to maintain a high degree
of. seleetlion in-this. area, ... This might be.due to more - -
adverse weather than in the Carnarvon area, or to a more.
limited number.of whales-available, - - = S

(iv) Review of the catch at Albeny.- Some features of
the catch at Albany in 1957 may be related to the period of
catching., For -example, the ‘later start in 1957 tended to
reduce. the proportion of females taken. Alsg the later
catching increased the ‘proportion of mature females which
were in advanced pregnancy (see Figure 5). o

'The only statistic’ showing a regular trend is the
cateh per -cateher .day. (Fable 1), It is highly unlikely
that the decline in the average catch per catcher day since
1955 1s -solely due to sdverse weather in 1956 aend extremely
adversée weather in 1957 (when the humpback quota was not .
filled). '~ It would gppear that humpbacks hunted in the .-~
Albany area are near the fringe of a population (Group IV).
If thi's; population has been considerably reduced, one
might expect that a station situated towards the border of
the stock's range would be first to notice the decreased
numbers of whales avallabls,. o

(1) -Sexually immature females.- As shown earlier in
thls repodrt, in the analysis of the catch made gt Carnarvon
during 1957, higher proportions of whales were classed as =
sexually immature -as a result of gonad éxamination than by
use. of the mean lengths at puberty (see Section II (a)'(#y).;
The- large collee¢tions of ovaries from humpbacks taken on

Tthe westérn coast since 1951 have enabled this discrepanéf"_:

- %o'be investigated in the case of females.

Table 3 shows the numbers and percentages of females
classed as immature by length (at or below 38 ft 6 in.) and
by examination of ovaries (no.ovulations) in the samples
from catches 'made from 1951 to 1957 on the western coast.
The "rellability" ‘of the length method for immaturity is-
shown by expressing the proportion classed as immature by .
means of length'as a percentage.of the true proportion =
-found to be lmmature after, examination of ovaries.




H':”Mﬁigigbmee?f;wvA: S‘ -0 ' HE WESTERY
: COAST OF AUSTRALIA- SEXUALLY IMMATURE .
+ - By TENGTH AND :mrgv5; A_?ﬁ, B

, Number of; Ax-or‘under ' N yet ‘ ?ﬂf :
Year femdles 38te0 - gglgtegy__ A-;ﬁlgg
. examined . No.  %(A) . NQ} —_

1951 ., .89 -1.h 19 21.4 ¢ 0150 416, 127

"19%2. 277 .+ 554 19, 5.; 52 18, 104
‘19537 L2450 74 . 30,2 727 .29, 4 103 -
1954. - 7150 - . 44 29,3 38 25. 30 116
1956 239 "2 a2 24 8.6 '88

S 2s4~fvz:799' '16;4 ;»102“ ,-21;2 e 7

_,_' - R R TRt P

In Figure 6 the "reliability“ values ‘are 'shown for the
samples from each-year, - In samples from the western coast
from 1951 to 1954, elassing those females at or below
38 £t 6 in, as Ammature, resulted in 'slightly higher pro-
portions of immature: females than were dctually present,
However, - in' 1956 and 1957 the position was reversed, the
classiflcation by length resulting in 1ower proportio
than the true values,

More stringent selection,of.larger. Whales could result
in only the larger of the immature:females (over 38 ft 6 in,)
being taken. Hence the proportion of immature females as
calculated ;on a hasls of-a length of 38 ft 6 in. would fall
below the true. proportion of immaturé females in‘'a ecarefully
selected .catehyr:-This reasoning’ might largely 'explain the
result .showa in Table 3. for 1956 when a high degree of
selaction succesded in improving” %he general composition of
the catch. . But as discussed sbove, it was not possible to.
maintain a high degree of selection in 1957, yet Table 3 -
and Figure 6 show that .in that year the proportion of females
classed as lmmature on a length of 38 £t 6 in. continued to
drop, even.further below the true proportion of immgture
females in the sample.-:': ‘ o

In the 1957 catch the ovaries of 482 females were
examined: .81.of these weré found to be sexually 1mmature,
42 were. st puberty, and.359 wére sexually mature. The .
distributions of ,the immature and mature females are shown
in Flgure' 7, grouped within  six inch intervals of body length
Figure 7. also shows the corresponding records for females
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oxamined between 1951 and 1954 reported by Chittleborough
(19554)," For reasons of clarity, pubertal females have
begnnqg;ttqd from this figure, but are considered below.

.- Higure 7 shows that within the ‘range of lengths at

maturity, there weré in 1957 higher proportipns of immature
female§~in most intervals of body lepngth: than in the

samplel collected from 1951 to 1954. ; This would imply
that in the more recent sample, females tended to attain
greatefr lengths before maturing. = @ -

(niJTPubébté;{ﬁéﬁélesgeVThe meah length: of 77 pubertal
fermales examined .on the western coast frém 1951 :to 1954
(Chittleborough 1955b) was 38,50 ft (standard deviatlon of
mean 0,18), The mean length of 42 pubertal:females from
the same area in 1957 was 39.49 ft (standard:deviation of
mean 0}34)., The mean of the second:sample is g§ignificant-

. 1y higher than that of the first sinke t = 2.87:om 117
degrees of freedom..i. - i ¢ B4

({11i) Sexually mature females,.~:Using the nuﬁbeﬁ?pf
ovulat%ans~as"an”indexwof"relative gge, & growth durve
may be:constructed for the mature fe aieg;inza sample -(sge
Chittlgborough 1955b). - Such a growth curve ‘may.then be.
compared with &’ similarly:constructed. curve from g semple:

of another:population 'or & :sample ‘taken from ithe: samei: %
populaﬁidn"at”90me“other time. ; L i T “*
. . - : - i,’ [T

Téble 4 shows the mean lengths of femalés grouped
according to the number of .ovulations, which had Pacurred
prior the .geason af-killing, fopr the.females sampled in
1957 friom the western coast;f;ﬁFigureQBﬁshOWS thege vplues
8s a growth. curve for:thls sample andialso the cprrespond«
ing curie for the sample collected erm 1951 ito 1§54_£as
given by Chittleborough 1955p, Table!4), From Figure 8§
it would appear that the grow%h rate ¢f the younger mature
females :(up to 3 ovulations) in the 1957 sample was greater
than that of the corresponding femsles in the! 1951-54
sample.. . The growth curves: of ‘the older mature females
were aliost identical. Lo o

~Table 5 §ggﬂ§,thﬁﬁtesglts“ofﬂﬂtﬂﬁtests.ubon each of
the firgt folr groups of femalss froum the two, samples
shown in Figure 8. This shows that each of the first
three points (0, 1, and 2 ovulations): of the 1957 growth
curve are .significantly.above -the corresponding points on
the growth curve :from the earlier sample.... At three pre-
vious ovulations the test of slgnificance:was!inconclusive,

i t R 4 :

;
i ; 1
i i
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. TABLE 4 -
ACK WHALES WESTERN caggm

RELATION BETWEEN BODY LENGTH AND RELATIVE AGE, USING NUMBERS

OF 0

LATTONS AS AN INDEX QF RELATIVE AG

1956

1957

Total . }- T
ovulations 1 Number
prior to ‘ of
season -of females
killing .

Mean

-length
- (TE)

Standard
deviation
of

Number.. .
of

femaleéj_]

- Mean
length
‘-(ft)

" Standard . ';‘
“deviation

- mean

oL 1
SOl P 27. -
Lo "i‘ ’ 38
L P 19:
167
16
12
1 12
9. .

g§0%d0“n¢nkigﬁl

1112 gE 18 .
13-14 [ 237 -
15-17 '} ;920
18-21 |+ . i0

. 22-50 ; 3

' | L10- ?fﬁ'
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40 15

40,15
41,36
41,64

41.64

42,36
43,40

43453
44,89
42,70 .

43,78

- 44, 18?};
44-89?if
44,56 .

45,42

45.87

L 1
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ommmem$$m§3&
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42

39 -
69
40 -

L 39.49
30,53
41,76

42'31
42,86
43,02
43,26
44,39

-43.89

43.74

43.96
44,70

45,30
- 45,32
42188

S 0.34
0,32 .
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COMPARISONS “BETWEEN THE LENGTHS OF SPECIFIED: CLASSES' OF
FEMALES® IN SAMPLES FROM CATCHES® MADE ON THE WESTERN
COAST 'IN . THE. PERIOD 1991-54, AND THE CORRESPONDING
U5 el DATA COLLECTED: IN 1957 ©

Sl TS WG bost:  1991-54 end 1957
01368 BF PariaTEs T it wn2d _
e T t degrees of freedom
O (Pubertal) . 2.87 117’
1 previous ovulation - 3.21 . 111
2 previous ovulations 3462 136
3 previous ovulations 1.28 90

P ok TR

(1v) Evidence from other years.- It 1s of some import-
ance now to consider any simllar evidence collected from
the western coast in 1955 or 1956, Insuffic¢ient numbers
of ‘dvaries were -examined in the 1955 season to allow com-
parable calculations to be made, but reasonable numbers of
females were examined in 1956. These are shown in Table 4

"in comparable form to the data from other years. Owing to
the -smallér numbers within each sub-group, the mean lengths
in 1956 samplés ‘weré more variable than those of the 1951
to 1954, or the 1957 samples. But the first four points
(pubertal, 1, 2, and 3 ovulations) in the 1956 material
(Table 4) weTre '@bove those of the 1951-54 material (Table 4
of Chittleborough 1955p). Table € shows that:in the 1956 .
sample; both the Tirst” (pubertal) and third (2 ovulations)
classes ‘of females were significantly longer than the

; corresponding clasSes in the sample of 1951 to 1954; . the

: "' test on the second -class’ (1 ovulation) was inconclusive,

and ‘the fourth class (3 ovulations) did not differ signif-

lecantly in the two samples.

R
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TABLE. |
GOMPARISONS. BETWEEN, THE LENGTHS OF SPECIFIED'CLASSES

~ ... WESTERN COAST ‘IN THE PERIOD. 1951-5,4, D
THE CORRESPONDING'D?%A COLLECTED IN. -
i Hl94 ), A I

-54 and 1956
it degrees 6f'ffeééoamfwf
PP I"'."". P ppem—

5 L9 T
4 S 10§
9 6%

Cr e N T i

It
¥

R _ L. UM tests 1951
e BlE88 0 fomhles . i

0 (Pubertel) . 3
1 previdus ovulation - 1.
2 previo@ts ovalations -3,
3 previdus ovulations -Q.

e e SR S r et e ke .

... (v) Discussiong~ The evidence given abové may(be
summarized as followss=iv: : :i li: LI LTI S

. Of the females sampled in:1957, lmmature ‘individudls - -
tended to attain;greater lengths, pubertal females were =
significantly longer, and young .mature females (X-.and 2. -~
previous ovulatlons) were alsoisignificantly longer than .
corresponding females sampled:from catches made in. 1951-54,
Some similar trends were found in the sample collected in :

dition of this stock of humpback whales, it should be - & .:
stressed that thers has been no change over the years don- '+
cerned in the method of eXamining ovaries 'or of measuring '
the whales,.: The females were examined on the flensing ' '
deck without. selection: towards any particular size group
or physiologlcal conditlon, and the numbers examined are - -
considered sufflcient to be representative of the catches
of females. : ’

. ‘Befofe atbempting to relate thess results to the con- |

The -changes in the=1engfhs of the younger classes 6f
females in the catchess of recent years may be the result of:-

(1)} Selection upon a rapidly increasing population
(2) Whales now maturing later than in earlier years
(3) Changes in the selection of whales by gunners -

- (4) An increase in the rate of growth of young whales
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‘Each of these poséiﬁi;ities will be co@sidered in turn.

(1) Selection ipon a rapidly increasing population.-

~ If in recent years the numbers of 'whales within the younger

year classes had increased very-rapidly, more could be
taken from these classes. Careful selection could then
result in only the larger individuals being taken, so

~ that the mean length ofa“sample-from a particular year

class would show ‘an apparent increase.

- Trends in recent catches from this stock of humpback

whales rule out the.possibility that this population is
rapldly incrqagxng;; ' ' o SR

* (2) Whales now maturingulafer than in earlisr years,-

- if the growth rate had remained constanty but individiaals

now tended to mature at slightly later ages then previously,
lmmature whales would now tend to'be longer and pubertal
and young mature whales would be of slightly incressed
averags lengths in the cateches of more recent years.' This

‘posslbility can be checked by means of Baleen and ‘ear plug

matérial, ‘but as yet there is no sugporﬂing.evid@nce for: -

_such ‘a theory,

" -.° With ‘the Fin whale, Hylen; Jonsgard, Pike, and Ruud

(1955) give: some evidénce contrary to the above theory,
Figure.l of their.paper indicates that both males and

- females were tending to mature at earlier ages in 1952 and

1953 ‘than in previous years. : _
_.i-7(3) Changes in the selection of whales by gunners.-
Asi:dlscussed In the previous report, from 1951 to 1954 the
"selection factor" remained relatively constant from year

to year, After the 1954 season the quota allotted to the

' western coast was reduced. Consequently the larger whales

were selected much more carefully in 1955 and 1956, with

e composition of the catches,

' More stringen't ‘seleetién applied sudﬁes%%ully in
1956, could explain the apparent increase in the rate of
grow%h of young whales in the 1956 catech, PFor example,
by attempting to take:only those whales over forty feet in
length, the pubertal females sampled would include only
the larger females in this class, so that the mean length
of pubertal females in the 1956 sample would be expected
to be abnormally high, and not truly representative of
pubertal females, -

However, as discussed earlier in this report, the
catch on the western coast in 1957 was not selected as
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stringently as in.1956;  in fact the: analysis of ‘ecatch .
returnhs would indicate that the selection factor in 1957

- was . comparable with that applying.in the- period. 1951-54,

In spite.of lessened selectlon, the apparent growth:rate of
‘yOung females was again significantly greater than.in they
initial yeaI‘S. : L ' ‘ -1;”": ERE - Coe e I'-,"_'-f-j

- (4) An increase in the rate of growth: of -young whalés,-
This appears to be the only satisfactory explanation for::
the changes which were demonstrated in the females sampled
during 1957. . If. the growth rate increased, it:is.unlikely
thatfit“wogigﬁbecdme,evidgnt’abnuptly-(asJintthail95?wéaﬁch),
but ‘rathier "would appear earlier in a minor degree, - A real
increase in growth rate may have appeared in the 1956 catch,

- but was .overshadowed by the effects of the much more 'stringent
s¢lection of the larger whales :which was applied successfully

tr

" 'Some ‘confirmatory evidence f£or  an increase in the rabe
of growth of whales 1n.a: decreasing or.depleted stock .may -
be deduced from Matthews' (1937) report upon. humpback whales .

taken at South Georgia and South Africa between:1924 and:.-..
1930.. -Although the numbers of humpbacks examined were .-
small (31 meles and 31 females), the estimated average lengths
of ‘males and females at sexual maturity (39.37 ft and. 41,00
ft, respectively) exceeded the corresponding lengths pei ! ;-
ported by Chittleborough (1955g and 1955p) by similar - -
amounts (1i,e., 2,62 £t in the males and 2.50.ft in the case

of females), = The humpbacks reported by Matthews would . .:
hardly have been selected very carefully, since by that. time
the humpback stocks in those regions had been so severely .
reduced. that this specles formed a.very insignificant- part:

-of'the catches (Ruud 1952). .

‘_j[,;It;would’appégi}thatfthewhumpbacks-reported by Matthews
were. from a population in which the numbers had been : - . .
severely reduced and the rate of growth of remaining - .
‘Individuals was greater than in the population on the western
coast of Australia between the years 1951.54, .- o

LS. ... ILI. BASTERN GOAST .. - -

4inj; (a!'Tdngalgomg fln

ﬁé(i)'Réxefbﬁfééfphing.;_I@ﬁiBEthhe'average catch per -

catcher day was 4.8, which compares favourably with an .. ..
average of 4.7 in the 1956 season.

| (11)’Séiﬁ%ﬁiiﬁg—'Of'éfﬁ&télg&?fgaéhhhmpbadké-tdken'in*:
1957, 29.7 per derit, were females. This falls within the
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range of earlier seasons (see Table 9 of the previous
. report). . L ,

The percentages of females in weekly catches through-
out the season (Fig. 9) were similar in 1957 to those of
1956, although’ slightly lower proportions of females were

‘taken towards the end of the catching period in 1957 than
.in the previous season. _ | _

(1¥1) Mean lengths.- The fean Iéngth of 422 .males

 taken 1in 1957 was 40,50 ft, while that of 178 females
was 41,83 £t, = These means are very similar to those of
'the\1955 and 1956 catches (Table 10 of the previous repori).

o . IABIE 7
MPBACK WHALES: EASTERN 'COAST
HVMPBACK WHALES; FASL ]

Lengtii} "o Males - | = Females'
(£ft) '| Tanga- Byron  Norfolk | Tanga- Byron NOTrfolk
. t looma __ Bay . Jsland 1Jooma . Bay . Tsland

Lo
=
-

3 35 11 . eif

w

|

Tt

W
WHMHN

[0 RO~ OOV B L
o BRHPMON OO

Total |}422 70 93 178 51

n
~J
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(iv) Length frequency distribution.~ Tgble 7 shows the
distributicn of ‘lengths for catches of males and femules
from Tangalooma in 1957. The length frequency distributions
from catches in 1956 and 1957 are compared in Figure 10.

| -Ii“botH sexes the distributions are.very similar for the

two seasons, although irn-1957 ‘there wers fewer males and
females in Ehe 1ength range from 43 ft to 45 ft 1nc1usive.

- (v) Serually immature individuals.- Of the total cateh
of males (422) in 1957, 5.2 per cent, were at or below
36 £%'97ini in length; so were classed as Sexually immature,
Of 215 males sampled; 6.1 per cent, had a total ‘testis

- weight of at or-less than kg, so were classed as immatnre
by ‘this- method.~' - _ .

Of the total catch of females. (178) in 1957, 16.9 per
cent. were at .or less than 38 .ft 6 in., so were classed as
immature. - Of 132 sampled, 20, 5 per cent had not yet
ovulated.,- soawere immature. e

(vi) Pregnancy.- “of 148 females classed as sexually

.mature. (by. length).l1l3.or 8.8 per.cent, were in-advenced -

~ pregnancy. This 1s a: similar proportion to earlier
rca+ches at ‘this station (Iable 15 -of - the previous- report)

.- (vii) Ovulation counts.- Figure 11 shows -the. distrib-

utlon of ovulation counts amongst females sampled at
Tangalooma from 1952 to 19%7. The sample from the 1957
catch shows marked changes from samples of previous years.
In 1957 there has been’'a move towards younger females .

(0 and 1-3 ovulations) dominating the sample, whileé the
proportion of relatively old females (more than 18: ovulat-
1ons) also increased considerably. . R

i

. NUMBERS OF : FEMALES FEXAMINED EACH SEASON
T AT TANGAT,OOMA L
g% Ta;al cateh  Females examined 3
. of females Number Percéntagg_i
1952 " 1150 105 70,0 |
1953 . 191 122 _ 63.9 - -
1954 ;o -178 148 83.1 : .|
. 1956 . -193 . 97 - 50.3

1957 178 132 742
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cateh of 195% could be the result of previous heavy fishing
tpon this stock, On thﬁégther;handf;the abrupt increase
in the proportion of relatively old females in the 1957
Sample’is hardly in accordance with excessive catching in
recent years, S R

relative age, there’ has been & considergble change in the e
age déstribuéion;of.fema1es from the ‘catch of 1956 to that = -
of 1957, .- . T : | R L

From a.population which had been hunted relatively -
lightly for some years (l.e. prior t6. 1952), onée might ex-
pect the initial catches to contain an accumulation of . .
olderiWhales,=butﬂthat‘such whales would: be of minor import-
ance.in catches of Succeeding years, - Figure 11" shows '
this ocecurred in catches of females at Tangalooma from

1952 to 1956,  The abrupt incregse_;n theyp;opogtipn,of}

I
Sexually immature by using a mean length of 38 ft § in. at
puberty, than was actually recorded after eXamination  of -
the ovaries: (see part (v) of this ‘section), Figure 6 - =
shows the_relationshipbetweenthe-progortionof}immature'
whales as calculated by length (at or. ‘

and the true proportion (by €Xamination of_ovgries),for_p

ent _in 3 but Figure 6 shows that by 1957 °

the position was reversed; the proportion found b length
was considerably below the true proportion of immature
females present, It might be-suggested that'th;s‘trend
indicates~that»larger'whales-had,been selected moré care- L
fully each Jear,.- especlally.from 1954 onwards.’  However,
while it has been suggested in the last report - that g

higher degree of selectlion has been applied since 1955 :
there is o evidence-thatfgunners have Succéeded in seiect- .
%géTIarger wheles moresCarefully each year fronm 1952 to =




A

ot

=18-.

...The trend shown in Figure 6:for females teken at .
Tangalooma could be explained 1f the younger whales in' this
population :aré now growing at a faster rate than were whales
of similar ages 1n earlier years. ' Present material i1s = -
insufficient: to examine this possibility. ’

. _ (b) _Byron Bay. . _

(1) Sex ratio.- 42.1 per cent. of the catch in 1957 -
(121 humpbacks) were females, I ‘

Since the annual catch at this station is small, it is
necessary to pool the catches made since 1954 to follow
changes in the sex.ratio over the catching period. TFigure
12 shows the sex ratic at intervals of 10 days for the net .-
catch of 481 humpbacks taken. from 1954 to 1957. Weekly :
sex ratios-of catches made at Tangalooma in 1952 and 1957
are also shown for comparison. The trends at the two
stations over the corresponding perlod are very simllar,

though the peak in abundance. of females in August is higher
at Byron Bay than at-:Tangalooma. . -: - o .

B Witﬁ'a sﬁé1i dﬁéfé;'ﬁhé‘Séihratio of the annual cateh-i’
at Byron Bay 1s- largely dependent upon the period-of whal-;if;

ing operations, .-

(11) Mean:lengths.~ The mean-length of 70 males taken- . -+
in 1957 was.39.67 ft, while that of 51 females was 40,23 fte¢ -
In both séxes the mean lengths in 1957 were considerably -~ °
below corresponding means in previous years (see Table 10
Of 1ast TEPOTL)e - & . -« w0 U o eiwi s T R

:%1115;Lqﬁéﬁﬁ:irequédéyzdié€fibﬁfidﬁ;ufTaéléf77sﬁowéﬁE S
that in the 1957 catch:at.Byron Bay the .distributions .of ~
lengths for boéth males and females were’ poorer :than for the

same season at Tangalooma.: ..

(iv) Sexually immature wheles.- Classifying males at or
below 36 £t 9 in, in length as immature, 7.1 per cent., of =~ .-
the malés in the 1957 catch were immature. Thls 1s higher. .°
than the corresponding value in 1956 (2.6 per cent.) but is
still reasonably.low.. .. S SN S -

31.4 per cent, of the females taken in 1957 were at or
below 38 ft 6 in, in length, agreeing with the ovarian '
examination (31l.4 per cent. immature)., °‘This is much higher -
than in any previous season (Table:13 of:the 1astireport§. o

| (Y)*?regnanci;eTNBTfeméiesaih”édvéﬁﬁéa=bregﬁancy were
taken in 1957.  .The majority of the catch was teken in

' glz od
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September, by which time most of the calves have been
%tleborough 1958). . . o

(vi) Review of the catch at Byron Bay.- The composite-

_ ion of the cateh at Byron Bay in 1957 showed a decline in

mean lengths, poorer length frequency distributions, and
higher proportions of immature males and females than in
previous seasons. ' S : o

. The company which operates the stations at Norfolk -
Island and Byron Bay intended in 1957 first to £ill the
quota allotted to Norfolk Island and then to transfer.
operations to Byron Bay. However, it was found necessary
to suspend whaling at Norfolk Island temporarily in mid-
August, 111 the quota at Byron Bay, and return to complete
operations at Norfolk Tsland. It would appear that in
order to conclude ecatching at Byron Bay swiftly, whales

~were much less rigidly selected than in previous years.

(g) Norfolk Isignd

(1) Rate of catehing,- In the first part of the season
(June 15 to August 16), 82 whales were taken in 52 days;
i.e, an average of 1.5@ per day. In the second part of
the season (September 30 to October 12), 38 whales were
taken In 13 days; 1.e. an average of 2,92 per day. A
simllar degree of selection was apparently applied .over
both perlods, so 1t appears that humpbacks were more
plentiful in the second period.

(11) Sex ratioc.- Combining the catches of 1956 and_i

- 1957, Table 9 shows the monthly sex ratio amongst 270

humpbacks taken at Norfolk Island., In 1957 the propertion
of females in the catch (22.5 per cent.) was lower than -
that of the 1956 catch-(38.7 per cent. females), due

mainly to the different periods of whaling operations in
the two seasons, :

TABLE 9~
SEX RATIO IN MONTHLY CATCHES - NORFOLK ISLAND 1956=-57

Month Total catch =~ Net __Females

1956 1957 catch qoiay %
June - 8 8 1. 12.5
July - 51 51 -7 13.7
August - 16 23 39 15 38,5
September 57 2 59 34 57.6
October 77 36 113 28. 24,8
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(111) Mean lengths.- The meahﬂlength-off93fma1es'faken
at Norfolk Island in 1957 was 41,24 ft, very close to that

6% the males taken in 1956. : The meen length of 27 females -

Seken in 1957 was 42.47 £t, slightly above that of females

taken in 1956 (see Table:10 of preyvious report)e

(iv) Length frequency distributions- Table 7 shows the
distribution of the lengths of males and females taken at
Norfolk Island in 1957 _The'length'frequsncy'dIStributions
of both sexes compare favOurably_with-catCheS'at Tangalooma -
and Byron Bay in 1957 and wlith catches at Norfolk Island in

1956 (Tables 11 and 12 of previous report).

- (v) sexislly immature whales.- 3.2 per cent, of the
miles taken in 1957 wers at or less than 36 f£i 9 in., and

80 were classed‘as;immature.,_‘Thisiis_less'than the -
corresponding proportion (7.63p§r.cent;) in the 1956 catch,

14,8 per cent, of -the females baken in 1957 were
classed as immature (at or less than 38 ft 6 in.); . again

dless_than‘in‘l956'(22.4 per cent. immature).

%+ [ (v1) Pregnancy.- One female in\advanped;pregnancy‘ﬁas _
taken in 1957. Nomne were taken in 1956, O .

~ - (vil) Review of the catch at Norfolk Island.- The
composition of the catch at Norfolk Island in 1957 compared
favourably with that of the catch in 1956, @ Some features
even showed some improvement in 19573 for example the
mean leéngth of the females. was above the highilevei:recorded
in 1956, while the proportions of immature males and females

- Jdeargased in 1957« - The ‘period of whaling operations varled

i@ thie “two-years; this would be expected ‘to have some effect
upon the composition :of the catches. ! ~
R o .

VIE;__QQHQLﬂﬁlgﬂﬁ

From the evidence avallable 1t 1s concluded that the
stock‘ofthumpbacklwhales:hunted.on.theuwestern-coast ofx
Australia 1s. continuing to decliney in spite of the lower
quotas allotted.since 1955. Tt .would -appear that,-in this
dwindling population, the younger; whales . are now growing at
faster rates than the whales of simllar age in thé¢ ‘populat-
lon during;thc:parib¢;1951-to'l954. AR

The ovidence from catehes on the eastern coast of
Australia and at Norfolk Island indicates that these stocks
continue tovbe in rglativgly sound condition. = .
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