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SUMMARY

The statistics of recent catches of humpback whales by the.
Australian whaling industry are analyzed with regard to rate of
catching, dispersal of catch, sex ratio, length, and percentage
immature. Age distribution from collections of covariss and ear
plugs (relative and absolute ages respectively) are tabulated and
discussed.

Wheling stations on the east coast of Australia filled their
quotas in 1960, but at a greater expenditure of hunting time.
Tndividuals killed were more widely dispersed, were of a8lightly
smaller size and lower age (especially the males) than those killed
in previous years. These changes are consistent with a population
decreasing in size after a period of selective exploitation.

The data available from the small quotas taken at Norfolk
Tsland do not show regular trends. Mean lengths of 1960 catches
of both sexes were less than those of previous years, but catches
at Norfolk Island generally consisted of individuals larger and
older than those in catches at Australian coastal stations. This
could be a result of the Norfolk Island company's gelection of
larger whales and perhaps also reflectsreal differences of age com-
position between the humpbacks migrating past Norfolk Island and those
moving along the Australian coast,

Whaling stations on the west coast of Australia did not fill
their quotas in 1960, and the total catch was less than in any of
the previous nine years. The diminution of the catchable portion
of this population is now uniform throughout most age and size

groups.

Tn citing this report, abbreviate as followss
C.S.T.R.0. Aust. Div. Fish. Oceanogr, Rep. No. 31.
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I. INTRODUCTIQN

During 1960, the total catch of humphack whales from the
Group V.population (located betwsen 1309E. and 170°W.) exceeded
2,271 whales. The catches made in the vgrioue 1ocetione within
this stodk ‘were s~ )

East coest of Australia S _.-810
_ Norfolk Island - | L 170
New Zealand S .. 360
‘Antarctic Area V , 931

Tonga: Number not known, ‘probably less than , 100.

The total catch of humpback whales from the Group 1V popula—*
tion (located between TOE. and 130°E.) during 1960 was 611 whales
distributed as followss—

‘West coast of Australia | _ ' f 545
Antarctic Ares IV

Catches at stations on the Australian coast and at Norfolk
Island were limited by quotas allotted to individual companies.
Catches in New Zealand were restricted by limitation of the season
to - three months. ' Humpback whaling in Antarctic Areas IV and V was
limited to four daye.

: This report is concerned mainly w1th the catches made at’
Australian whaling stations during 1960 in comparison with catches
of sarlier years, employing the same criteria and methods used in the
prev1ous report (Chittleborough 1960&) :

The analyses of cateh and effort data and their use in the
gtudy of the dynamice of the whale- populations require determinamnn

of (1) The proportion of the catch per unit effort %o the fishing:

operations. . (11) The relation between the structure of the catch
and the Structure of the pdpulation at that time end place. (iii)
The relation between the population of the particular time and area

-of sampling, and the total population of which the former is a part.

These important aspects will be considered further in a much
more comprehensive reports in the meantime, the present report
- gives some indication ‘6f the: bondition of theee stocks of humpback
wheles up to- 1960. ChE e

e N




—2—

II.  CATCHES FROM THE EAST COAST OF  AUSTRALIA

(a)  Total Catch and Period of Operations

The data suitia¥ised in Pigure 1 show that at both whaling
stations on the east coast of Australias, the rate of catching has
been higher in recent years than :in:ithe initial years of operations.
This improvement has been due 1o ‘increased efficiency of operations
and factory capacitys the number of cadtching vessels has ‘not been

* increased. ' - S -

i»he narthwend migrating strean of humpback wheles along the .

Australian cogst dwindles during August as the Southward migration
geins momentum (Chittleborough 1953). During the last. six years,
quotas at Tangalooma have been filled by mid-August (Figure 1), so
that the greater part of these catches have been -6f hutipbacks
migrating northwards, At Byron Bay the catching’ poriod has: fluc-
tuated for various technical ressons, so that in some years the
catch has been wholly from the northbound stream;’ sometimes from the
southbound migration, and in-1960, partly £rom:both north ‘éd south-
ward migrations.: .. P DR S R PRI P

2 T !:2'3' B A T DT
These variations in the period of operations -can  influance the
-average catch per unit effort as well as the composition of the
catch, as discussed below, T

,kareo L ih () Y catoh Effort . - »

. The unit of whaling ‘effort.at .present widely used in whaling .
statistics, is the catcher's day's work. Table 1 :.shows that.at- -,
both Tangalooma and Byron Bay the average catch per catcher day for
the whole ;period of operations was less in 1960 than in any of the
previgus four yeers. ..., . v . oo T
ook Dme e S e ST B T R
. Since the density of whales passing any one point is not.-.
constant throughout either the northward or southward migration,
annual: comparisons of .the «catch per unit effort should refer to .the
‘same portion of the migrating. stream each year...: At Tangaloomsy.the
5T day period from.Juna 1Q. %o .August .5 has been .common . to each year's
opsrations (Figure 1), and although the time of migrations does ., Cea
fluctuate from year to-year (Dawbin 1956), this 57 ddy .period covers
the. greater part of. the. northward migration past Tangalooms-each year.
Figure 24 shows that the average catch por: catcher day in this. period
of 1960 was less than that of 1959 or 1958, but was close to that of
the seme period in 1955, 1956, and 1957 . - .. . - ..

et - M . . P eda

~,.i-AB. W11 De, dischssed in dotadl in the more comprehensive report,
the cacher's day's work, although having wide acceptance as-a mpasure
of whaling effert, is not a very satisfactory unit for conditions at

FO 753
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Australian whaling stations.  When bumpback whales.have been

plentiful in the ‘vicinity of these whaling stations;. the menagers.. ..
of-the stations have fregquently fixed-the numbers to be killed/each;
day. i Hence, .‘the-_catchrper..-ca'bcher-;day-.may‘,‘pe-more,a neasure of ...

-the daily capacity of a factory than of -the availability of. suitable

whales: . -~

" Wheén the capacity of the factory limits the deily ca.'tch,the
number of -hours spent hunting on the whaling grounds should be.in-: .
versely proportional to the sbundance. of catchable whales if all . ..

‘other conditions (such as weather, selection, etc.) are constant.

Thus,- the average catch per hunting hour may be & betier measure of
the’ availability of- whales than the average catch per. catcher day.. ..
Figure:2 shows that at Tangalooma in 1960, although there was only.. .
& slight decresse in the catch per. catcher day, there was & VOIY ...
considerabls fall in the catch- per hunting houry i.es much more:: i
hunting’ time had to be expended for each-whale killed,

In 1960 there was also a greater dispéré_al‘.of- ine whales :

“¥111ed by these catchers. Beth year; mosi of the whales have been

Killed close to Cape Moreton.. ::In 1958, 12% of the catch was faken
more than five miles from Cape Moretons in 1959, 18% was more than
five miles .from this point when killed,. while in- 1960, 38% of the
catchi’was killed st distances- exceeding five miles from Cape Moreton.

At Byron Bay, the.average catch: per:-catcher day over the :whole
period of whaling wae less in 1960 than in earlier years (Table 1).
It is difficult to assess the significance of this as the pericd of
whaling operations has wvaried greatly. from year to year at this
station (Figure 1), Hunting began in 1 960 on a date only sixteen
days earlisr thenithat on which, in 1959, the quota was filled and

ioperatione ceased. - In this. brief period of sixteen days,. common to

both years, there was a higher cgtch per catcher day 'in: 1960 than in
1959, but in 1959 this period contained nine days with high winds and
poor. catching conditions. - E : _ .

Tt may bé significant that the whales Kkilled in the vicimity i
of Byren Bay.during 1960 were, on -the-average, at' greater distances.

from the shore station than in previous years. In 1958, the average

distance from the shore station of all whales killed was 4.3 miles,

in 1959 it was 4.2 miles, while in 1960 it was 6,5 miles. :
(c) - Sex Ratic

1. Thei percentage of females in"the-tota;l ca.tch-...éi’:‘ hump'ba.ék%ha.las |

- gt both:Tangalooma and Byron Bay were greatex in 1960 than'in previous

.ybars (Table 2). Figure 3 shows that at Tangalooma this was due to

higher percentages of females being taken during June, and- to. some
extent during August, of 1960, :




19593

-;-.'4-

. ..The females taken in'June consisted largely of ‘adults which - .
were ‘in the final stages of lactation. It is known * (Chittleborough
1958b) that such females; accompanied by their yearling offspring,
are in thé vanguard of the northward migration each year, but the _
gunners of whaling vessels on the east ‘coast of Australia have
generally avoided killing such whales, even though their yearling
offspring were quite self-sufficient by that time. However, during’
June of 1960, humpback whales were not sufficiéntly abundant in the
vicinity of ‘Tangalooma, so that gunners.wers obligéd to take these

adult females as part of the cateh, 1 Lo

In the case of the catch made ‘at’ Byron Bay during 1960, the-
percentage of females was highér than in previous years (Table 2), .-
mainly &8 a result of variation in the period 6f whaling., In 1360,
repairs to th¢ stoxm damaged slipway delayed the commencement of '' -
whaling until mid-July, so -that much-of "thé quots ‘was teken during : -
August, when females aié 'more plentiful in that region (Chittle=- -
borough 1958a, Figure 12),

AR

= (ci)_ Meari_ Lengths /1 el

‘The mean lengths of ‘both-malées (Table- 3) .and: females (Table-4)

“taken at Tangalooma in 1960 were slightly lessithan in ‘any of the -

previous four years, while those of whales taken at Byron Bay were

wi'lbhin the ranges of the ‘prévious ‘four years, -

(e) Size Composition of Catches . -

. \<,

Figure 4 shows that the males caight furing 1‘9.‘60' both ‘on-the -
east coast of ‘Australia and’ in: Antarétic Aréa:V were: generally ‘smaller

fhan. those ogughtin 1959.° S .
The modal length of the catch of femalés of the east ‘coast of
hustralia in 1960 was below that of the 1959 catch (Figure 4), On
the other hand, Figure 4 shows that the catch'of females -in Antarctie
Area’ 'V'in-’:19:_6{q-j;qbﬁté,‘ined 8lightly more :of the larger females than in

(£) Sexually Immature Whales -

The percentage of sexually immature whales in a catch may be
estimated from measurements of body length, or found dirsctly by

“examination of samplés of gonads (see Chittleborough-1960a).. ' Using
- thess methods, Table 5 shows that catches on the east coast of© -

Australia in-1960-contained percentdages of immature males and females
similar to those i previous years' ‘catehesy o ol

L T
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JESTE TR (@) Puberal Femsles o -

' Chittleborough (1960b) found that while the mean.length of

. "_é"’. Lot " . \ .
female humpback whales reaching puberty in Australian waters was -

38.5 ft., selection of large whales by gunners can result in catches
of puberal females of greater mean length. Thus, the mean length
of the small sample .of. puberal females. teken on the east coast
during 1960 (Table 6) could be imtarpréted as indicating that there
was selection of..large whales during 1960, -but at a slightly lower
intensity than in the period from 1956 %o. 1939. o

.: (k)  :Age Distribution

. (1), ovaries:: Table 7 shows.that the sample of.ovaries . -
coliected from females killed on the east coast of Australls during
1960 contained more females in ovulation groups 1, 2, and 3, and
slightly less of. plder individuals, than in .the.sample from the
catch taken in 1959, ; Since the samples were.taken ai random from
the catches of females, this moans that the adult females taken in
1960 were younger than those taken in 1959.

(2) Ear Plugs: Table 8 shows that samples of ear plugs ob-
tained in 1960 from catches of both males and females were from
younger individuals than in 1959. .Using these samples of ear plugs,
Table O shows tkat the mean ages of male and female sdults (over five
years of age) taken on the east coast of Australia were lese in 1960

. than in 1959, .

.. From $he distribution of age within semples of. ear:-plugs, adult
moytality rates have been calculated, -(Table 10) 4.-88: in: the previous
réport . (Chittleborough 1960a). . On the east coast;:the:mortality
rates.of:-the adult males sampled in 1960 were higher than those of

- .previqus.years. . The mortality .rates of the gdult.females sampled
on the east coast :in 1960 were almos?i .the:same .&s:in: 1959, and less

than those of the combined samples of 1957 and 1958, but as noted in
the. previous ;report, . the values :from-the combined 1957 end 1958

samples may not be welisbles.7t . . i

 Figure 5 shows gdult.male mordality curves derived in the same
manner as described in the previous report, using the age distribution
from collections of ear plugs. If these samples were representative
of the sdult males in this population, the progressive steepening of -

 these curves reflects the change in the age.composition of mature
 males in the population as a result of highly selective -commercial -
~exploitation. - - - .. ¢ s : .
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Annual total adult mortality calculated for females sampled on
the east coast of Australia has not increased in recent yoars, (Table
10), presumably beceuse the ‘more rapid growth.rate of females mini-
‘mises the possible effect of selactive killing upon the age distri-
bution of adult females, . BN E - C

o) §EEQ§EI and Conclusions -
" On the east coast of-Australié, humpback whale éuotas were
filled in 1960, but the rates of catching were less and the indi-
. Vicuals killed were more widely dispersed, than in previous years.

Bumpbacks taken from this population during 1960 tended to be
of smaller size and lower age than those killed in previous years,
this trend being more obvious in the case of the males than the

These changes.ére_cqnsisfenf wifh & ropulation decreasing in

. size after a period of selective exploitation, . .

III. CATCHES AT _ NORFOLK . ISLAND - .

In 1960 fhé.sligﬁtly'laf r quota (170 humpbacke) was taken in
& shorter period than in 1959 (quots 150).  However, it is not

. Possaible to compare the catch per catcher day in esach Year, as two
"Bgall speedy launches were' introduced at Norfolk Island in- the 1960

‘seagon in addition to the larger catching vessel used.in Previous
yoars. Each of the two types of whaling vessel used at Norfolk -
Island in 1960 have their own particular advantages, but they cannot
be regarded as equivalent units of bhunting effort. -

.The percentage df females in the total catch -during 1960 was
within the range of previous years (Table 2}, although slightly
higher than in 1959, due to a few more females being tsken in June
and July of 1960. As in Previous years, females were much more

abundant in the latter part of the season (comprising 75% of the .
~catch in September). : . L

g The mean lengths of the males (Table 3), and:the females (Table
4), taken at Norfolk Island in 1960 were less than in Previons years,
The mean lengths of males and-females taken by the two lainchés were

similar to the mean lengths of those taken by the larger vessel.

7O 753
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Table 5 shows that the percentages of immature males and
femalos in. the Norfolk Tsland catch of 1960 were similar to those
of previous years' catches at that station. ) A

Since 1956, thirteen. puberal females have been identified
in the catches at Norfolk Island. The mean length of this emall
samplé is 39.10ft., which is similar to the mean lengths of
puberal females in recent catches on the east coast of Australia
(Table 6) where selection of the larger whales has also been

‘Samplas of ovaries have been obtained from caiches at

“Norfolk Island in 1956, 1959 and 1960 ETable_ﬁ). Although the

percentage ‘within ovulation group '0' (immature and puberal females)
has fluctuated in the three samples, relatively old females (20 or

‘more ovulations) continued to be common in catches et this locality

in 1960. Figure 6Q)shows that in 1960 the older females were rela-
tively more abundant in the sample from Norfolk Island than in that
from the sast coast of Ausiralia, Figure 6(B) shows that in the

small sample of esr plugs obtained from male humpbacks at Norfolk
Island in 1960, older males occurred with higher frequency than in
the ‘sample  of ear plugs collécted on the east coast of "Australia
in the same Season. I ' o

The data available from the relatively small catches of hump-
back whales taken in recent years in the vicinity of Norfolk Island
ghow some irregular fluctuations, which may not reflect real changes
in that part of tho population which migrates past this island.
Although the mean lengths of both sexes were less in 1960 than in
preyibus'ygarsi'the'catéhes of humpbacks at Norfolk Island have
generally consisted of larger and older whales than in most catches
st Australian coastal stations. This could be ascribed to' a higher
level of selection being applicd at Norfolk Island, or to real
differences in the migrating streams of humpback whales.

Bocause of the- slower growth rate of adults, and the very con-
piderable individual variations in growth rate, selection by gunners
of large whales is more likely 3o eliminate’ juveniles from the catch
than to discriminate botwden sdults of various’ agés. . In other words,

the proportion of old adults would ‘Hot necessarily be increased if
catches from the same population were more stringently selected.

At Norfolk Island,‘tﬁe Bigﬁer:fréquency of capture of relatively
01d whales (20 or more years of age), than in recent catches on the

. east coast of Australia, might be “interpreted as indicating a real
differonce in the composition of the bumpbacks migrating along the

cast coast ‘of Australis and those passing Norfolk Island.
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IV, . CATCHES FROM . THE WEST — COAST. OF. AUSTHALTA . .

Selt Rl

nda;f'h_( }..-Total Catch. and-Period of Operations.

The data summarised in Figure 7 show thet at-each whaling -
station on: the west.coast of Australis,.the rates. of catching in-
creased . from-year to. year in the. initial years of cperetions.

This was the result of improved eff1czency and factory capacity

In more recent years the rates of catching have decreased, extending
the periods of operations to, the time when quctae .could. not be
filled, as the whales had migrated from. the regions,  Harlier com-

. mencement. of mmting in 1959 was of some help &t Albany, but did
- not result in an improvement of catching at Carnarvon (Figure T).

Quotas remained unfilled again in 19603 in fact, the total hum@e

.‘beck catch from the west coast was the lowest for ten years.

... TPigure 7 ehowe that at Albany, the huntlng of humpback whales
ceased earlier than.at Carnarvon or Point Cloates, even in years
when quotes were not filled at Albany. The explanation is that
humpback whales do not pass the Albany region during .the southward
migration,. so that whereas the stations at Point Cloates and
Carnarvon can operate upon both the north and southward streams,

the Albany station can hunt only during the northward migration,

. .(b) Catch Effort

At both whaling statione in cperatlon on the west coast of’
Australia, the average catch per catcher day was agaln low in 1960

.. (Pable 1).

At Ca.rne.rvon, the average ca.‘anh per ce.'bcher day ‘for ‘the 1960
season was slightly higher than in 1959. ‘However, the whaling

. effort at this station differed in these two years in three respects.

(1) Time: The poriods of whaling operetlcne weTo different

" in these two ye: yeers (Pigure 7)9 whallng commencing much earlier in

1959 (May 17) than in 1960 (June 19)..

(2) Veeeele.i Six catching Vassels were'emplcyed'in 1959, but
cnly five of ihese were used .in 196(Q, the vessel having the lowest

"J_rate of catching in 1959 not being used 1n~the following yoar.

- (3) Aircrafts During “thie 1960 geason an’ aircraft was ueed in
an effort 4o epeed ap the 1ccaticn of catchable whales.d ”1: -

Adjustments can be mads guite simply for the first two factora:
when the data for the same period (June 19 to September 22) and for
the same five catching vessels are used, the average catch per catcher

¥0 753
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day in 1959 was 1.02, and in 1960 it was 1.03. Thus the same catch
per catcher day was achieved in 1960 as in 1959 by the use of &
gpotting aircraft in 1960. From this it may be inferred that fewer .
whales of legal size were svailable in this region during 1960.

Another indication of a further decliné in availability of
whales during 1960 comes from the locations of whales killed.
Teble 12 shows that the recent trend towards increased dispersal
of ‘the catch was continued in 1960, when T6% of the catch was
taken outside Shark Bay. - ' -

(¢) Sex Ratio
The percentage of females in the catch at Carnarvon during

1960 {Table 2) was the same as in 1959, and higher than in the
¢atches of any earlier years.  The percentage of females in the

“catch made at Mbany during 1960 was less than in recent years.

(d) Mean Lengths

' The mean lengths of both males (Table 3). and females (Table 4)
taken on the west coast of Australia during 1960 were again relatiwly

. low in compariscn with earlier catches from the west coast or recent

catches from the east coast of Australia.

(e} Size Composition of Catches

Pigure 8 shows that the léngﬁh freﬁuency distribution of all

males killed on the wes}t coast of Australia during 1960 was almost

the same as that of the catch of males in 1959. In the case of
the females, Figure 8 shows that the modal length of the cafch was
less in 1960 than in 1959, although the length ranges wore similar in
the two years. ' ' | .

(£)  Sexually Immature Whales

Table 5 shows that the percentages of sexually immature males
and females in the catches from the west coast in 1960 were again
relatively high. The percentage of immature males was less, and
that of immature females was greater in 1960 than in 1659, reflecting

the differences in the length frequency distributions for .the catches
‘of these two years (Figure 8). . ¥ '
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sty (e) . Puberad Females’ L T

.. . .The.mean length of.the puberal fémales taken on.the west
¢oast during 1960 (Teble 6) was almost identical with that of |
buberal . femgles sampled on that coast during. 1959, and.much lower
than samples of earliér years, As siggested for the 1959 sample
(Chittleborough 1960b), the mean lengths of the .puberal females:
sampleéd in 1959 and 1960 were less than. thé. true mean length of ,
puberal femaleés in the original untéuched population, because
selective killing of larger whales in esariier years had removed

the larger juveniles from the population.

(h)  Age Distribution

(1) _0._V:,9~I‘i.:“éf35. Té;ble ..13 shows ‘thatin the_saﬁples "'of‘qﬁgﬁes

collected from catches on Yhe west.coast,in recent years, the.pro~
portion of individuals in ovulation group '0' (immature and puberal)
has increased very greatly from 1956 to 1960, with corresponding
reductions in the percentages, of older -females.

o (2)  Ear Flugs: Table 14 shows that.in ;..j{:ha_ samples-of ear

~_Blugs fron both males dnd femsles kilted in 1960, the percentages
| Of 8ix and geven year old individiials were less than in. 1959, while

the percentages of individuals below six years of:age increased
considerably in 1960, ' o ‘

Ths mean ages of sdults (over five years of age) in the
samples of males and-females from the west coast in 1960, were’
slightly higher than in 1959 (Table 9), . This was the result of

‘the decrease in frequency of young adults (six and.seven years of

age) in 1960 samples,.zdther than.to a rosl increase in the abun-
dance of older whales. . = =~ . _ - L

~ The adult mortality rates’(Table 10) calculated from the.age
distribution of adults sampled on the west coast in 1960, wers lees
than the corresponding mortality rates calculated from the 1959
samples. Once again ‘this is thé Tesult of the diminution in 1960
of the frequency.of sampling young sdult males and females, and not
because of ‘any. increase, in gbundance of older.whales, ... .. .

sl
on in

-

" The analyses. discussed above._are of the. age. ddsfribut

.06 samples obtained from each year's catthes on. tho West, coast:of
" Australia. Table 15 showe that these sampleés .comprised vory, con-

siderable proportions of sach year's catches, so that, as the
sampling was random, the distribution of age in the total catches
of sach year would be as shown in Table 16 and Figures 9 and 10.
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If, (1) the samples were representative of the annual catches,
(11) the catches were fully representative of the catchable portion
of the males and females in the population, (iii) a constant hunting

. : effort. was: expended gach year over the whole of the population mi- -
. grating past the sampling points, then Table 16 and Pigures 9 mnd. 10

would afford an absolute measure of the rate at which the catchable

.-part-of thig-population is-decressing. :

| T,he _;t]_ﬁree“.- @jnéi?qiifpns_lgi-v'e‘_ﬁ.;-a Ve WeTe laﬁ-géijf,'t but not fully,
met during the period 1957 to 1960, and are being further studied.

(1)  Summery and Conclusions

From the numbers killed,: the dispersal of the catches, and the
ratos of catching on the west coast of Australia, it is concluded
thet the Group IV population of humpback whales diminished, in 1960,
below. the low level alresdy reached in 19594 C ey .

"o i) DO composition of the catches of mgles ahd females from this
population in 1960 wae miich tho samé as that of the catches in 1959,
although the: females killed in 1 960 contained larger; proportions-of

the smaller. and younger individuals than in the 1959 catch.

V. WHALE MARKS RECOVERED DURING 1960 "

~ Details of whale marks recovered at fustralian whaling stations
during, 1960 are listed in Teble 17. These data will be. examined and
discussed. in a later report, with the informetion gained from previous
recoveries of marks from humpback whales.

. The recovery of mark No.. 21919 at Tangalooma on the east. coast
of Australia, twenty days after the whale had been marked in Cook
Strait, New Zealand, is of considersble interest, Exchange of whale
marks between these two localities had been recorded previously
(Chittleborough, 1959 _Dawbin, 1959),. but only after at least one
sumner, Teeding seeson in Antarctic waters, ‘ s
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. TABLE 1

. “TomAL..-gAmcHEs OF . HUMEBAOK.. FHARS"
: . AVERAGE .- CATCHES "PER_ . CATCHER DAY’
~OVER _NTIRR HUNIING PERIODS |
AT  AUSTRALTAN WHALING STATIONS

o TANGALOOMA R IBYRON BAI
. Total Av. Ca.tch per Tota.l Av. Catch per
. - Humpbacks Catcher/Day Humpbacks Catcher/Day_

1956 - 600 4.76 120 ©3,08
1957 600 " 5,00 _ 121 " 3.67
1958 - 600 4.89 120 2,50 -
1959 = . 660 .. . . 5.24. .. .50 e L2073
1960 660 4,52 150 2.46

G-ROUP Iv POPULA’I'ION

Tota.l Av. Catch per Tota.l Av. Catch per
Humpbatks ° CatcherZDgy Humpbacks éatcher/Dgz

1956 1ooof:ff 1,97 j-?{ 119 5”" 1.59
1957  1018".' T8N HE 402 T 0466
1958 885 - ieo LY 82 0472

1959 . 541 . .. 0.83. . o 4500092

1960 440 0.95 105 0.8.

£ e, Tt TR



PERCENTAGE - FEMALES .

. TABIE - 2

IN RECENT .CATCHES

OF::'HUMETﬂﬂﬁE"“WHﬂLES'”{é?ﬁ*:AUSTRAﬁIAN"f STATIONS

GROUP V BOPULATTON ~ - & - - "0 whr. = .

L

~YEAR

TANGALOOMA

BYRON BAY

T TR e
* NORFOLK ISLAND

Tbtal

Catch Femalee Catch Females Catch Femalge.

-

Total

_i . . Total %

'”,1956'T

1958

1959,
1960

600

. 600
660
660

.32 2._.

29.0
3.4
36.7.

120 .

120
150
150,

121

?35 o 150 . 38,7
42 1 =120 22,5

29.2 120 47.5

353 150, 40,0

- ‘GROUP ' IV POPUTATION

CABNARVON

saavt

., Total

Females

Total . . %

U ateoh

1956
1957

. 1958

L1959
© 1960

1000
1018"

885
541
440

. 38. 3
48 ,.4 Lo

46.6
h2.T7
525

Catch Females

19 50u4

:101" 42a6° T

459 52.8 - .-
2105 41,0

™ TR



TABIE 3.

MEAN . LENGTHS MALE . HUMPBACK .. WHALES
IN RECEN‘I‘ CATGEE!S AT‘"‘ .AUSTB.ALIAN STATIOI\TS

GROUP V POPULATION

.. TANGALOGMA . BYRON BAY  NORFOLK ISLAND

YEAR '

. Number Mo a‘? fi?r)lgth Number Maaze ftejngth ﬁumb Mee.r(l fier)igth
1956 407 40.63 78 40. 74 . '92 41..31 .
1957 ., 422 40.50 - 10 39,67 93 41,24 | -
1958 426 40,81 .85 41,71 C63 41.35
1959 . 446 40,80 9T - 41.97 90 40.7%5
1950 jﬁ418 40.28 18 41.51 96 40.48

GROUP IV POPULATION

o -CARNARVON ... ALBANY

e YEAR

' Number Meazi‘f‘]éeng'bh Nu.m'be Mea.? fie:)ng‘bh

1956 617. 40.52 59 38.53
1957 525 39.89 .58 38.78
1958 473 39.48 36 37.57
1959 256 37.70 75 38. 71
1960 209 38,04 . 62 37.72




MEAN ¥ LENOTHS
I¥ . RECENT

. SUMPBACK - WHALBS - . 1
CATCHES - AT - AUSTEALTAN — STATTONS -

GROUP V POPULATION ;

L N N “roe

» \Nnmber

TANGALOGMA

BYRON BAI

NORFOLK’ISLAND

Mean lengt
R ¢4 13

E 'Number

Mean langth
o o{fhe)

Numher

" Mean length

’(‘ft}‘ IR

1956 .
1957
1958
1959
1960

193
178
C114
214
242

41.73
41.83

42,09 -

41.94

41.72 '

12
51
35
- 53
T2

42.40
42.47
43.32

42.43

L
2T
T
. .60

74

42.09 i
1247

43440

4347
e S

GROUP IV POPULATION

CABN%RVON

; ALBANY

_ Numb r o

Mean.ls#gth
: ‘(_f‘b P

ﬂvmb‘

Mean length :

1956
. 1951
1958
1959
1960

383 .
493
412 .
285
231’

4238
41371
41.51
39512

39.75

60"
43
46
8

3

41}95
40.62
39465
40,44
39.63

e =it samaad

F0 153



" PABLE

PERCENTAGES OF  SFXUALLY IMMATURE MALE AND FEMALE
- HUMPBACKS FROM RECENT  AUSTRALIAN  CATCHES

EAST COAST

YEAR _

By Length By Examination By Length - - -By Examination

" No. % 7 No., % Testes " No. "% "No. % not
Tekon 36'Q"  Examined - 4kg.. Taken 38'6" -Examined Ovulated

1956 485 = 4.7 60 T 3.3 235 714.9 0 T 146 15.8
1957 492 - 5.5 215- . 6.4-. - 229 0.1 . .. 183 23.5
1958 511 A - 205. . B,3- .-209. 12.4 .. 121 24,0
. 29
T+5

1959 543 - 4.1 .. 213 .- 26T 13:9 . 205 21,5
1960 496 6.5 293 L34 13 0 24 17.8

O

NORFOLK ISLAND

1956 92 165 44~ 13,6 - 58 22,4
1957 93 © . :3.2 1G5 e et 14,80 T -
1958 63 3.2 - .- = o7 O5T0 3,5 = =
t.1 - 8,3
4 % 9.5

FO 753 - .

1960 96 f' 26;k-f' 7.7: . f'n74-

[

ITE

WEST COAST

- 443 10.2 279 8.6
5 536 16,2 521 21.5
.0 458  171.9 438 21,0
6
0

1956 676
1957 583
1958 509 1
1959 331 X
1960 271 2

6.8 -
9.8 488 13
3.0 439 18
0.2 254 34.
8.8 208 26

369  36.6 353 30,0
274  41.2 263 38,0




.;'{fffi“J"fEASTZCOAST}:-*; O - :?mAQ.'?T'

" FROM ADSTRALIAN COASTS

“SNGTE | NO.. RANGE (FT.) MEAN (FT oY

s. by

1952—54 60°

1956-59 - 15
1960 . .11

3.50-42.17
36433-43.00
SI1T-40.6T -

38.51 -
39.38
39.21

1.73.

1.81

1.27.’

YY
REC

WEST CQAST

1949-54 1.
17

1956

1957 42

-1958 59
11959 143

1960 3

35,25~43.50
35,25-45.50 -

35.75-44.50
35.00-43.25

35,00-40,50 -
#35.75+40.50

. 40415 .
39.49 .
39.08
37.96 -

38.00

018 .

14
;634
P 7 R

.e22 | s
03 o

BB



PRI R

PERCENTAGE FREQUENCY DISTRIBUTION

TN . FEMALE, -HUMFBACKS. .

_OVULATIOHNS

OF

OF _ NUMBERS

Lol e
- - nR— ol Lt

= A

QF

:CQ&SPTl

N BAST -

1960

1958 1959

1957

1956

121"

214

205

¥o. females examined

182’

146"

6332586737933839534 < OON T 9Ty ™ <t

%. . e o | [ & =« o | = e 1] o} o

039389499994904550554555 o Oy uy

dﬂ' . L) v s s § | * e » s ]

%62873453234322011102011 O =0 —

..dﬂo - . e s & ] @ * - - 4 . 1 _ t ¢ 1 =1
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SAMPLES - FROM

oF

FO 753

_- COASTS

- ADULT MAEES'

ADULT FEMALES

No .

Mea.n

No.

Mean

Examined .Age (yrs.) _Examined ‘Age (yrs.)

EAST COAST 1957
1958

..4959.. ...

1960

157
80

204

214.. . .

14,82

'14!63 LTl
12.76. . e
11.89 —

15
46 . -

405 - .-

138

14.07

12.85. . .

12.06

wnsm COAST 1957

1958 .-
1939
1960

Ty

L9
%

40347
B8O
8.02

8. 81]-

| ?"Hésf"?iﬂ
RN V. | SRR

137
82

oues
4066, - o e

10,08

10,66




TABLE 10

_ADULT MORTALITY RATES CALCULATED FROM  SAMPLES
T OF___TWO _ POPULATIONS OF _HUMPBACK = WHALES

EAST COAST AUSTRALIA (GROUP v POPULATION)

TEAR : ‘

Anmual . Instantaneous Anmnual " Instantaneous
Mortality (a) Mortality (i) Mortality (=) Mortaliyy (1)

1957 + 1958 .- .092 . 097 - .44 456
1959 - 121 .129 18 126
1960 - .42 154 ' 119 127

WEST COAST AUSTRALIA (GROUP IV POPULATION)

s

. S' L o S

Annua.l Instantaneous A.n.rmal Instantaneous
Mortelity (a) Mbrtality (i) Mbrtaliiggig) Mortality (i)

1957 AN T 283 W65 180
1958 T 4290 «343 .168 .184
1959 .~ .. .- 421 - ~W547 - - 4206 e 5230
1960 .356 440 179 .198
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TABLE

FREQUENCY = DISTRIBUTION

. IN _ FEMATR HUMPBACKS

OVULATIONS

OF

NORFOLK

NUMBERS
SAMPLED AT

OF

ISLAND

1960 -

1959

1956 .

PREVICUS OVULATIONS

as_

,35875 —a e

‘Ko,

% o

Hﬂ62442248226

w“”

. To.

O (Tmature & puberdl)’

EAL AL IR AT AT A RAT AL
I = o | = I * L

121
Q4 i

64654w52+121121_1¢if_;._1221_..6
R . “

594

2 - . u

. 710110012001 S~

o <

6
3
1

2
2

1

1
". . 2
4
T

1
3
1
2

12345678

1

11511141134& M
. @

133

€6l 04

— — (19
[] ‘._ l—- n.
o < o

1~ 1 ~ § | =F

P
<

2.0

1111 ~1Q

68

47

49

TOTAL EXAMINED




ANNUAL CATCHES = OF FHUMPBACK  WHALES
AT - CARNARVON _ STATION .. . ... .

AT

TABLE 42

'SHOWING PROFORTIONS _ TAKEN  OUISIDE _ SHARK

" YEAR TOTAL CATCH

CATCH OUTSIDE SHARK BAY

#

1951
1952

1953

1954
1955
S 1956
1957
© 1958

1959 -

1580

© 650 -
- 600

600

600
- 200 ¢
1000

- 1018

. 865
54
440

=1\ N

AN O~10O NN

NP OO = =N
.

Sy L T T P e T R R T A LT
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TABLE

PERCENTAGE  FREQUENCY  DISTRIBUTT
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TOTAL - CATCHES

ox

. PABLE . 45 . e

e e
COAST  OF  AUGTRALIA. IN.. RBCENT__YEARS .

____.—____—______“_____—_—-_——-—-—-—-_

THE  NUMBERS AND  PERCENTAGES OF EAR

AND

SAVPIED _FOR  AGS  DETERNINATION

1
v

_PLUGS

. Catch

T OMAIES  FEMALES |

- Sample Sample

Total _(ear plugs) Total _(ear plugs)
No. % Catch - No. .;' %

1957 -

1958
1959
1980

583 182 31,2 536 18T 3
509 233 45.8 458 - 219 -4
331 179 54.1 369 221 5
271 133 51.3 274 155 |5

T L




i TABLE 16

i ISTRIBUTION  WITHIN _TOTAL _CATCHES OF HUMPRACK WHALES

ACE D
0 1960

i “FROM  THE WEST  COAST OF AUSTRALIA, FROM 1957 T

4 {(Using ear plug semples as an inﬁ?i of age distribution)

ﬁf S MALES ‘ FEMALES

1957 1958 1959° 1960 1951 1959 1959 1960
o i B 9 o 4910369 8

,' Age (YBE.I‘S) .-Ne Hﬁ oo NQE No.Jli::

 ERNEhy B RS
29 26 17 45 31 17 25 -
67 63 74 - 52 4 65 43
.. 66 51 65.. T2
12 61 48
€9 48 52
37 44 ..
40 15
g0 27
26 23 18
13 ...
8
13
12
6
6

== ON L%
i S g R wh )

14.
23,
17
1T,

-
-3
‘ R
ol il oo 1wl 1wl (W =1 =1 s W LN
P L1t ot :l S ¥ |_P'|-P-N(J_\jm-l>-\o-4m

|ll\)ll\)l\)|NNNlNl | o N~I0WONe

mmplllwtlmllulialm

ullmllwwlmmuuu¢w
wiilmllllmmmwmwﬂmm
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TABLE 17
WHALE - MARKS  RECOVERED _ FROM _ HUMPBACK _WHALES
AT AUSTRALIAN _WHALING STATTIONS, 1960
MARK RELEASE. RECOVERY
NO. -
Date Location Remarks Date Location __Romarks
Moreton Is. 0 s] .
14274, 25/9/58 ca. 2705,15331E. Adult 15/7/60 27°0613,153°29'E. - M. 40'O"
14464 8/11 Foveaux St) N.Z. Sep.'60 Moreton Is. Aus, In cooker
14638 5/1 64°1515.158932'W, / 6/60 27°09'S.153°30'E, M, 418"
15177 /60 Norfolk Is. Norfolk Is. M, 379" £
15868 7/10/59 Moreton Is, ﬁg:;ltc:iﬁh 14,/6/60 27°0815.153°30'E, M. 41'9".
16587 /56 Moreton Is. Approx. 38' 2/9/60 280321S.1539%44'E. M. 40'4".
16853 Moreton Is, Approx, 41t 17/7/60 27°011S.153929'E. F. 43'9",
16854} Moreton Is, Approx., 42! 25/7/60 289,3'S. 153°38’E M, 428",
16855) 9/’?/56 Moreton Is. Approx. 42' 25/7/60 28°431'S.153°38'E. s.w.a.16854
16856  9/7/56 Moreton Is. s.w.a.16853 17/7/60 27°01!S, 153°29'E s.w.a.16853
tEn
21862 2/7/59  Gook St. N.Z. ' 4/8/60  28°41'S,1539381E, g;{'%? 10"
21919 15/6/60 Cook St. Z. Approx. 40! 5/'7 27°0318,153929'E, F. 3810!.
22394  15/12/59 62°4215,143%40'E, /60 27°04'8.153929'E, M. 40'9".
Cernarvon
771% 14/8/60 ca. 2405015, 1130E. .In cooker
776) 3/10/60 Carnarvon In grax tank
1152) U.S.S.R. Marks 5/0/60 24°381'S.112053'E, F, 386"
1273) - 16/8/60 24°37'5.112053'E. M, 36'6".
1388) 13/7/60 35005'S.118°07'E. M, 37'4"
1396 16/9/60 Carnarvon In cooker
# OStreamer mark, M, Male
£ No streamer mark. ¥, Female
s.W.a, Same whale ad.
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PER CATCHER DAY

AVERAGE CATCH HUMPBACKS

AVERAGE CATCH HUMPBACKS
PEA HUNTING HOUR
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FIGURE 2¢ Average catches per unit effort during inriod

June 10 to August 5 in each year (1955=1960)
at Tangslooma,
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PERCENTAGE OF FEMALES IN WEEKLY CATCHES
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FIGUBE 3t Percentages of female humpbacks in weekly catches
. 1958, 1959 and 1960, ‘
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FIGURE 6:--'(.&)

(8)

AGE (YEARS) BY EAR PLUGS

Distribution of munbers of ovulations in females sampled at Norfolk
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