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ADDENBUM

. 1
27 New information collected since this report was written is as follows-

1. Add to Table 2 a new encounter for ped J in June, pod K in Aprii and

£
&
E, .
‘
[

@arch and pod L8 in April. Thus pod K was sighted during 11 of 12

consecutive months and pod L8 during 9 of 12 consecutive months.

Add to Tables 2, 4 and 6 a new \pod, designated 'pod §", wiich was

TN

captured by Sea World in Budd Inlet, Puget Sound on March 7, 1976.
In contained 5-6 individuals, none of which were calves or large

- bulls. . A calf and bull were reportedly associated with the pod

prior to capture but were not photographically recorded thereafter,

All but 2 whales escaped or were released with the remaining 2 :

individuals radio tagged and later released by the University of
Washington. 1In all probability, this was a new transient pod to
"the community territory of Georgia Strait -- Puget Sound -- Juan de

Fuca Strait,

3. 1In April, 1976, the National Marine Fisheries Serv1ce, Marlne
Mammal Laboratory, Seattle began a photagraph census of killer

whales in Puget Sound, Juan de Fuca Strait and GEOIglg Stralt.

© The study will continue at least until September, 1976.
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July 13, 1976.




Abstract

TABLE OF CONTENTS

‘..totk‘l.l'nwl.lilvll’ilu‘ttilotllntlt'..lit

1

TRELOAUCELON tvuvenonesasrranesrineaneranaaeernenes

Methods
Results

1-

10.

11.

[ R L I I L B O R R S A

A

Evidence for individual identification

a. Dorsaltfin J
b. Saddle patch .......ccessrecns

Ce. INJUTIES .aviecaricasaesaraoes

Pod definition ....eveciieiinveneen

Number of pods
a; Eagtérn and southern Vancouver
b, Georgia Strait -- Juan de Fuca
¢. Campbell River -- Bella_Bella
Pod movements |
a. Eastern and southern Vancouver
b. bcorgia Strait -~ Juan de Fuca

c. Campbell River -- Bella Bella

~ Large groups of f southern Vancouver

Po@ composition .iccavaaiiiasiveene
Pods cropped ...ieccsseierirrananins
Recrulbment ...ivevveenrarsscascens
original population size .......ce
Future research ........;.,........
Management

a, Fishery value ...cvcevinoncnar

.

uhocnnsc.------c.-'

#8408 kA

Island

Strait

PUCEC I I ]

Island

Strait,

PR

1

)

*

R R

R T B S B B O

Puget Sound

[
1

[ T L T

Lo 15

16




- iif -

Table of contcnts_(coﬁt'd) ' A Page

“b. Aesthetic and recreational values .........cvvevrvnerene 17
"¢, Regulations in 1375 R A REERRE R

. Future considerat fons et e eeaere e e 18

e

ACKNOWLEAEEMENES + v enaeeraronnonnrorrnesanaanneessetoor rsenstuneess 19

References .........;..............;.;.t.;\.L.......;..,...;........;.‘ 20

3 iy
peacied




w iy -

ABSTRACT

“A new method for éhotegra?hically identifying iﬁdividdal killer whales
was used durlng 1972-75 to provide the first reliable information on. abundance
and movcments off eastern and southern Vancouver Island. Data were collected
from 304 encounters with 19 pods, totalling 210 whales. A pod is a permanent
fémily unit containing up to 20 individuals. Baséd én a rapid decrease in the
frequency of new pod ‘discoveries few, if any, other pods frequent the area,

The pattern of pod movements suggests two community terfitories off
eastefn Vancouver Island with a boundary across northern Georéla Straxt. 1
fndividual pods do not have exclusive territories. In the Georgia Strait --

Juan de Fuca Strait -- Puget Sound Lerrltozy 11 pods totalling about 115 whales

‘were identified, Of these, four pods with 65-70 individuals were residents and

the remaining seven pods, totalling almost 50 whales, were transients. In the
Campbell Rivér -- Bella Bella territory 14 pods totalling about 160 whales
were identified. Data on seasonél movement% of these pods were less clear due
to limited accessibility of the area. At least one pod was residential, three
pods ranged throughout the area and five wére probably trausicuts. A total
of six pods periodically cfossed the territorial b&undary. b

During 1§62-75,~64 whales were croéped in British Columbia and
Washington, 60 of which were.taken in Georgia Strait -- Juan de fuca Strait --
Puget Sound. From phétpgraphs taken at eight captures, SiX pods were
identified to be éropped, three were resident pods and fhree were transients.

Few data.were collected on recruitment rates. Pods cbntained.an

average of 20% young whales, but because this included newborn to those scverai-

. years of age, the annual birth rate must be considerdbly lower, While net

recruitment was recorded in two small pods, the annual rate may not exceed 5%.
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Gncértaiuty in this rate make estimates of the amount of population reduction,

recovery. and yleld speculative. -~ '

The economic, aesthetic and recreational values and current regufarions
. ; ] .
for the species are discussed. Research requirements for 1976 and the next 3-5

years should be to collect better data on net recruitment rates. If cropping

is continued, perhaps it should be limited to the replacement of killer:whales

in Canadian aquaria.



INTRODUCTION

¥

This report was prepared for the Department of Environhcnt, R

£

Fisheries a%d Marine Service to ﬁssist in setting magagemcni policy for
killer whales in British Columbia during 1976. |

Management of killer whéleé in British Colgmbia to date has léckeg
a reliable scientifi; basis because of difficultiés in censusing the specieé.

Recently, however, we developed a new censusing methed which how provides

information on population size, interchange of stocks between British Columbia

and Washington and the identification of stocks which were cropped. The :

method involves photographic identification of individual whales based on

distinctive dorsal fin and saddle pétch characteristics. From encounters

with identifiable whales in different localities and during different times

we determined the composition of each pod (faéily group), the numbgr éf pods
and their movements. Photographs of past capturés in‘whichgidengifiable
whales were later relegsed establishéd the identity of some éods which were
cropped.

This report. summarizes our preliminary rvesults collected during

1972- 75 off eastern and southern Vancouver Island. This region‘is important .

from a management point of view, because esscentially all killer whales

exhibited id-aquaria_were captured here (Bigg and Wolman, 1975).

METHODS !

To photograph whales we used a 35 mm Pentax SLR camera and a 300 mm
telephoto lens mounted on a shoulder brace. Film used was Kodak Tri X Ppan
taken‘and.developed at 1200 ASA with a cawera shutter spced of 1,000.

About 7,000 photographs were taken.

-
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Whales were located through an extensive network of volunteer

observesn who reported by telephone dny killer whales they saw. On receiving

such iﬂggrmgtion we dispatched a staff member and boat to inte;écpt the poé;f‘
count énd péotographically identify as many individuals as ;ossible.“

F;gure 1 shows the geographical locations of ghe place names mentioned
EL in the report, E \ | 1
Regional cénsuses were conducted as follows:

Aug-Sep 1972 N. Johnstone Strait light effort -~

Feb 19?3~qu 1974  Juan de Fuca Strait -- Georgia Strait iight effort

Aug 1-31 1973 ' N. Johnstone Strait' ‘ ; : ‘intensive effortg o
Aug 1910 1974 Juan de Fuca Strait -- Alert Bay intensive effort o
Sep 1974-Feb 1976 | 5ﬁan de Fuca Strait -- Chatham Pt; intensive effort
_ . Mar-Dec 1975 ‘Puget Sound _ light effort
g; VAug 1-31 1975 N, Johnstone Strait -- Beila Bella ) intensive-effort s
196}~1972 : Georgia Strait -- Puget Sound -- misc,:érivate
Juan de Fuca Strait éhbtogr;ghs

Observations from the Barkley Sound area were combined with those from Juan de

Fuca Strait, : - ;

L

RESULTS

1. Evidence for individual identification

The size and shape of the dorsal fin and the shape of the saddle

patch (white areca at the base of each side of the dorsa¥ fin) provided

. approximate identification of individuals. Exact identification, however,
' ¢
required the presence of a recognizably unique nick on the dorsal fin'or scar
on the saddle patch as is shown in Figure 2. The better the photograph the

greater the likelihood of distinguishing an individual., Some whales had no
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Figure 2. Photograph of the left side of the dorsal fin of

adult male L8 showing a large nick near the base of the fin

and light and dark scars on the white saddle patch.
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injuries and thus could not be identified exactly. Others were so0 distinctively

" they could be identified visually. K
Figures 3 and 4 provide aé&itional photographic evidence for individual
gj identificatéon. Figure 3 shows nine whales from pod J and Figéfa 4 shows one
whale from éed J and one from pod K, each photographéd on three different
occagions., | _ ~' K S
a. Dorsal fin

our field observations suggest that dorsal fin height varied from

-

about iU"lﬁ ‘the smallest individuals to about 6' in the largest males.. The 7 3
2 bheight in 11 large females measured by Carl (1945, p.23) did not excee& 20, !

. ?i§s.1ess than about 3' high (females and imma?ure males) varied in shape from
slightly to;strongly falcate. The éhape in whales with fins 3'-6' high

‘(adult males) were straight and erect. Females and immature males cannot be

+

distinguished by dorsal fin shape or height.

b. Saddle patch

The shape of the saddle patch varied considerably between individuals

from basically a solid circular pattern (see Fig. 3; J2) to an angular letter
” U (see Fig. 3, J7). A dorso-posterior and_vcnt§o~anterior flare 1is prusedt.
< Usually the éhape of the saddle patch on therleft and right sid@é of the dorsal

fin was the same but occasionally differed considerably. 1In very small individuals

the saddle patch was indistinct or missing entirely.
. ¢c. 1Injuries
£ ‘ © Nicks, gouges and cuts of various sizes and pogitions occurred
along the posterior edge of the dorsal fin. Few were located oﬁ the_antgrior
edge. Photographs of the same 1nd1v1dua15 taken over a 7-8 year periofl
iﬁdicated that these natural marks were permanent. An experimentally markcd
. male captured in August 1973 retained two surgically made notches on the

poséerior edge of its dorsal fin after 26 months (Fig. 4).
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Figure 3. Photographs of 9 whales from pod J showing the
individual variations in shape of the dorsal fin and saddle
pafch, dofsal £in nicks {arrows) and écars‘on the saddle,
patch. Whales J1, J3 and J6 are adult males and the |

remainder are females or immature males.

.
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Figure 4. FPholtographs showing the same individual is reccgnizable

during different encounters. Photographs 1-3 are of adult male K1

seen of southern Vancouver Island on August 1, 1974, Hovember 1, 1974

and Angust 8, 1975, respectively. ' The two dorsal fin nicks were
surgically made on Dotober 26, 1973. Photographs 4-6 are of adult
male J1 seen off scuthern Vanceouved Island on Julyh.l974, Aprxl 7,

1975 and GLtober 15, 1975, reapectlvely.
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park and light scarring often occurred on the saddle patch
‘ ;
(see Fig. 3, J8) many of which also appear to be permanent.

Reasons for injuries to the dorsal fin and saddle patch remain unclear..

2. pod definition

Evidence from pods captured or stranded and encountered through the

year suggests that they are permanent famliy groups. Table I gives thé'size

and 'sex composition of three captured and two stranded pods in British Columbia.

Pod size ranged from 5-20 whales with mixed size and sex, Assuming, as

'suugc¢ted by Jonsgard and Lyshoel (1970, p. 46-7), that births occur at

lengths 6'-9' and sexual maturity in females at 16" and males at 19' each

pod contained mature and immature 1nd1v1duals.

?iguré 5 shows members of pod J remaluad together during 30 encounters

over a 12-month period. In this pod, which contained 15 whales, 11 were

individually identifiable (see Fig. 3). Time limitations and ﬁoor weather

prévented recognition of all identifiable whales on each ecncounter. Adult males

J1, J3 and J6 were seen 30, 26 and 25 times,rrespectively. Females or

immature males J2, J&, J7 and J8 were seen, reSpectlvply, 28, 25,720 and 23

times, Whales J9, JiO and J12 had few distinguishing features and thus were

identified only 12, 11 and 10 times.h

In each pod we found at least one readily identifiable individual.
No immigration of individuals from one pod to another was obsexved llowever,
sbme pods frequently joined and travelled with others for vary1ng periods of
time. Onl? on rare occasions did a pod split into subétoups which remained
separated for more than a few hours. Generally mcmbers of a pod were dispersed
over an area of less thaﬁ 1/2-mile wide. Travelling speeds varied with group

size, single pods generally travelling at 3-4 knots while groups consisting of

several pods generally travelled at 3-6 knots.
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Figure 5. Individual whale composition of pod q,mﬁﬁwnm 20 consecutive interceptions
covering 12 consecutive months, June 1974 - May 1975. Horizontal lines connect

consecutive encounters with the same individual,




3. Number of pods

a. FEastern and southern Vancouver Island

" As indicated in Table 2 we identified 19 pods totalling about 210
whales. A;letter name was given to each pod. Data were collected from 304
pod interceptions. One pod interception is location and identification of one

pod on one day. When two pods were found travelling together, this wag recorded

as two interceptions. Figure 6 shows the location of each encounter,

Pod size varied from 1 to 20 individuals with no size being particularly

.

typical. Esfimates of pod sizes with 15-20 individuals are probably correct

to within 1-2 individuals. All sizes may not be natural because several poés'

- are known to have been cropped. The sizes of some pods may be changed after
additional encounters or a better understanding »f interpod relationships.

" Pods E, F, I, N and P for ekample were encountered only one or two times and

thus their size and discreteness may not be correct. Also, the discreteness

of pod L10 is still uncertain despite 27 interceptions. It may be a subgroup

of pod L8 because the two pods generélly travelled together.

Figure 7 plots the cumulative number of new pods discovered against

thae qumulatiVC auwber of pod‘interteptious. Sécausg the plot has now levelled,
§ ‘ we may well have identified mosﬁ, if not all, pods which commorily oceur here..
) For the fifsé 154 interceptions 18 new pods were found for an average new

pod liscovery éate of 1/9 interceptions. For the last 150 interceytions only

one rew pod was found and it was seen only once.

b. Georgia Strait -- Juan de Fuca Strait -- Tugeti Sound

?f' ‘ In this subregion we observed 11 pods for a total of about 115 whales.
The pods identified were A5, E, G, J, K, 18, L10, M, N, 0 and Q. 1In Figure 7

L the plot of cumulative interceptions and new pods here indicates a distinct

levelling after 64 interceptions with no new pods seen during the last 116,

o




Table 2. Pods identified off eastern and southern Vancouver Tsland and the riumber of times each was

mﬁnogﬂnmﬂmaa 1967-75, -

Pod - .

name A1 A5 B3 ¢ oD E F 6 I J x 18 10 M N 0 ¥ Q R Total
.moa _ - | : . | . -
size 6 10 & 10 12 ‘& 2+ 19 16 15 12 20 20 3 1 7 10 & 19 208
Jan. ! - | 1 | o | 2
Feb. 2 1 | 201 2 11 11 12
Mar. | 2 ‘ 2 | | T 5
Apr. o 2 | B 3 S ._ | . 5
May -3 | 1 R | ‘ 9
Jun. 1 1 | 7 6 1 1 2 19
Jul. 6 & s | y w3 4 3 34
Avg. 32 17 20 3 A ©o2 4 9 9 8 1 1 4 1 126
Sep. 2 : 1 : o 7 6 5 3. 33
oct. - ..--2 2 5 w5 .5 & 2 2 37
Nov. 1 2 13 4 4 s
Dec. . 1 ‘ . 1 1 2 1 1 ’ 7
Total )

8 3 64 7 2 5 2 & 1 304

___encounters
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& 1 interception

@) 10 interceptions

.AHHv 50 interceptions -

Figure 6. , The geographical locations of 30, pod

eanctern and southern Vancouver Island.

interceptions off
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During the first 64 interceptions the discovery rate was 1/6 interceptions.

The car}gvlevclling of the plot sﬁrongly suggests that all pods commonly

occurring here were identified. : : c ' N

c. Caﬁpbcil River -- Bella Bella

I
i

In this subregiou we observed 14 pods totalling about 160 whales.

The pods 1deut1f1cd were Al, A5, B, C, D, E, F, G, I, 18, 0, P, Q and R.

From Figure 7 the plot here has not yet lévellcd and Lhus more pods may occur.
The new pod discovery rate was relatively constant at about 1/9 interceptions

from a total of 12% interceptions. A total of six pods, AS, E, G, L8, 0 and Q

occurred in both Campbell River -- Bella Bella and Georgia Strait -~ Juan de

Fuca Strait -- Puget Sound.

&4, Pod movements

a.. Eastern and southern Vancouver Island

The movemeﬁts of_pod; fell into two gencral patterns,,those'pods
which traveiled primarily in Geﬁrgia Strait -- Juan de Fuca Strait'~~ Puget
Sound and those ‘which travelled prlmarlly in Campbell River -- Bella pella.
As Figure 8 shows, most pods inhabiting one subreglon seldom entered the other

Off castern Vancouver Islaud, northern Ceorgia Strait appeavs to be
the northern bﬁundary for some pods and the southern boundary Ep; others. On
NUMEer ous océasions we followed pods A5, Al, B, D and € south in Discovery.
Passage then.obsérved them turn northward‘bcfore entering Georgia St?ait.
Similarly, Qe observed pods J, K, L8 and L10 to travel north in Georgia Strait
Vthen turn south before reaching Campbell River. No dgegnic barriers exist
to prevent pod movements between these subregions. Of interest is the fact that
the distance between ;cuthern Georgia Strait and northera Johnstone Strait, o

the areas where pods are most frequently sighted in tach subregion, is only a

2-day journey for a pod.
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These obscervations sugpgest that some form of territoriality exists

betweenpods., It does not appear to involve single pods butr%ather several
pods together because we have no evidence ‘that any one pod has an cxclusive

territory. %As will be shown in the following subregion accounts, some pods

travel the same routes and pericdically join with other pods. It-may'be that the

pods which travel together maintain a community territory. This being the .

case, two-community territories exist off eastern and southern Vancouver
i - .

Island with their boundary located across northern Georgia Strait.

b. G&ofgia Strait -~ Juan de Fuca Strait -- Puget Sound

P . . P
In this subregion we observed primarily four pods, J, K, 1.8 and L10,

totalling 65-70 whales (Table 2, Fig. 8). While at times each pod travelled
élone cach also periodically travelled with the others. Thus, .these four

-pods appear to comprise the members of this community territory. The remainiﬁg

¢

seven pods identified here (A5, E, G, M, N, 0 and Q), were seen velatively
infroquently and never in company of the other four pods. They were probably

transient from perhaps some other community territory. Pods A5 and G will

be shown to be examples of this.

Figufc 9 sunmarizes the movement routes of pods J, K, L8 and LIO.

Pod J is the only completely residential pod. It was observed éuring all "
months of the year and travelled throughout Georgia Strait and Puget Souna.
We did not see it north of Georgia Strait or west in Juan de Fuca Strait.

Its range was about 210 nautical miles. While this pod travelled primarily
alone, it occasionally travelled with pod K and less fréquantly‘with peds

18 and L10D. On four occasions we saw pod J join with pods K, Lé and L10 to

ég form the lavgest group which we have ever scen totalling 65~ 70 whales{

Pods K, L8 and L10 were observed for 8-9 months of the year,

although they could occur here in all months. Poor weather in the winter
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and spring made ficld studies difficult. Movements of the three pods were

essenti&i’ly the same because they often travelled together. they entered

Juan de Fuca Strait from the west coast and travelled into either Puget Sound

or Georgia $trait and eventually back to the west coast by the reverse route.

5

Their ranges thus include areas on the west coast although we do not know

3
£
b
P
B
L

"the extent. On one occasion pod 18 was scen at Chatham Pt., just northlof
Campbell River. ﬁowever,_this pod is only transient here. Of the three pods,

- K was the most independent, occasionally travelling alone or with pod J, while

pods L8 and L10 travelled primarily together and as previously mentioned
' . ' |

(p. 5 ) may be a single large pod.
The movements of pods A5, E, G, M, N; 0 and § are poorly known in
thig subregiom. None were seen in Pﬁget Sound. Pod A5 periodically visits

. central Georgia Strait from regions north of Campbell River. Pod E was

+

seen only once off Barkley Sound and once in northern Johnstone Strait, some

250 miles away. Pod G occurred once of f Nanaimo, although it generally

inhabited areas north of Campbell River. Pod M was seen from Victoria to

Comox, pod N twice off Nanaimo and pod O from Victoria to Chatham Pt. Pod Q

may frequent the west coast of Vancouver Island, having been scen off Victoria,

i
el ;;
L
=

N K

Barkiey Sound, Tofino and Bella Bella, but not off eastern Vancéuver Island. -

ey

Durine 6 days this pod travelled from Bella Bella to Victoria, some 330 miles.

~. Campbell River -- Bella Bella

P

We are less certain about which pods comprise this community texritory
‘because the area is less accessibie for year-round studiles., Assuming thét |
.._pﬁdg which travelled together were members of the same cammuniEQ, it contained
six pods Al, A5, B, C, D and G totalling about 75 whales. While not 41l pods
were seen travelling together at one time, cach was seen tfaveiling in some

combination with the others. Pods A5, Al, C and D totalling about 50 whales,

formed the largest group seen here. Three other pods, I, P and R totalling
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It ranged from central Georgia Strait to Bella Bella some 250 miles. For

A

.

¢

about 45 whales, similarly travelled with one another but not with the previous

six. ever, we had so few encounters with them that comment on the social

relatiogships is rescr?ed. An additienal five pods, E, F, 18, C‘énd Q BT
totalling ébout 35 were scen but not in 3ssociati§n with any‘others.l ‘These
appcar torée transients. Pods E, L8, 0 and Q weré discussed earlier;

Figure iO summarizes the movement routes of pods Al, AS, B, a, D and
G. While in general the southern range of khese‘pods off eastern Vancouver
Tsland was northern Georgia Strait, we do not know the northérn or western

limits. Pod A5 was the only pod to be seen during all months of the year.

§

most of the year it travelled alone but pericdically travelled with.pods Al,

B, C, D and G. Pod Al was seen from Chatham Pt. to Bella Bella and travelled

" with AS,'B, C and D. Pod B travelled primarily alone but occasionally with

Al and A5 and was scen from Campbell River to Alert Bay. Pod C was seen only
three times, twice in northern Johnstone Strait and once near Bella Bella

during which time it was associated with A5, Al or D. Pod D was occasionally

“gighted from Chatham Pt. to northern Johnstone Strait and travelled variously

with Al, AS, C‘and G. Firally, pod G travelled betyae& Campbell River and
Bella Bella and joiﬁed with A5 or D. . It was also sigh%ed as a‘transient off ,
Nanaimo.

Pods I and P were scen near Bella Bella, the former also in northern
Johnstone Sérait and the latter at Chatham Pt. Pods R and F wére scen only

once, the former just north of Alert Bay and the latten near Chatham PC,

5. Large groups off southern Vancouver Island

Several pcople involved with capture and research of killer wvhales
reported larger groups of whales off southern Vancouver Island than we

observed or can explain [{rom our results.  Don Goldsberry is Manager of
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Seattle‘Marine Aquarfum and captures killer whales in Puget Sound, On

January, 1976 he stated the largest groups scen by him occdrred during the

g
summer méuths off San Juan Island, located about 7 miicé cast Qf Victofia.;iﬂe
felt that ﬁhe largest group here occurred during the late 1960 s and containcd
about 500 whales.. During the Iast 2 to 3 years the largcst group was 225-250
and the largest in 1975 was about 200. In August 1970 he captuéed:a group

" of about 80 whales in Puget Sound. Bob Wright is owner of Sealand of the |
Pacific, Victoria aéd captures killer whales near Victoria. ‘On January 7, 1976

‘ |
he stated that the largest group seen by him was 75~ 90 whales captured by . *

. - - !
Goldsberry during August 1970 in Puget Sound.  The largest group reported to

him which he felt was reliable was about 200 whales at Swiftsure Bank at the,

western entrance to Juan de Fuca Strait. Dale Rice is a whale biologist for

the National Marine Fisheries Service in Seattle. He stated on November 21, 1975

‘

“ that he counted a group of about 130 whales at Tacoma in Puget Sound during

g

~ October 11-12, 1975.
The largest group seen by us was 65 70 whales compased of pods J,

K, L8 and L10. During 1975 we observed this group on four occasions in

southern Georgia Strait three times in September.and once in Octeber, it
B !

is 1mportant to explaln how we determined group size because the method .

differs from that uvsed by others. Usually observers estimate group size

by counting individual whales. While we used this method to establish pod
ff' ' size and on special occasions, iarge group size, we found this prodiced
highly variable estimates as gfoup size increased. Thé reason for thié is
that large groups are usually dispersed widely with individualg or small
groups surfacing independently. Because each whale s#ends only abéué 5%
of the time on the surface, dives for Varying.peri;és 5f‘time and often

changes direction of travel, the difficulties in keeping track of all
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individuals during a count increase in an exponential fashion with an

increasé”in group size.
We believe the bestlmcthod for determining the size ﬁf large
groups is fo sum the sizes of pods identified as present. rThis requires
prior kncwiedge of each pod size which is best determined when encountered
separately. llowever, once pod size is es;abllshed subsequent eécounters

generally require the recognition of only the 1dent1f1ab1e 1ndlv1duals in

order to determine the total number of whales prescnt, pur data indicate

that pods are permanent family units in which the same individuals almost

§

always travel together. All large groups encountered 5& ug Eoﬂtainéd pods

which we had already identified.

Goldsberry's report of a group of 200 whales in the summer of 1975

off San Juan Island and Rice's report of 130 in October 11;12, 1975 at

¢

Tacoma are of particular interest because these groups appﬁrenhly formed

while we were censusing of southern vancouver Island. UnforLunately, neither

person took photcgraphs of these encounters. Our observations of large

groupings in this 1ocallty 1nvolve only four pods, J, K, L8 and LIO.

Table 3 gives the pod composition of 14 groups cncoimtered olf San Juan Istand
during the summer of 1974-75 and two in southern Puget Sound during September~
October, 1975. The four ‘pods were seecn in both areas. TFortuitously, we

located a boater, Winifred Brown of Tacoma, who photographed the large

group seen by Rice. Hfs éhotographs indicate the presence of at least pods
J, L8 and L10. Pencil sketches made by Rice of.two welll-marked individuals
resembled two males from pod L8. It is noteworthy that we obgerved the
four pods travelling together on October 15, 1975 off Vaunceuver, British
Columbia. | .

while it is possible for the seven transient pods, A5, E, G, M, N,




Tabi% 3. The identification of 14 groups cncountered of f San Juan Tsland during
the summer of 1974-75 and 2 groups in southern Puget Sound during

- September - ‘October, 1975. - )

éﬁ . ] ) ' group

. Axrea : Date : Number Pod cohposition : ‘Size
San Juan Is. Jul. 1974 1 K, 18, L10 { 50-55
Aug. 1974 1 K, 18, L10 50-55

Aug. 1974 1 K | 12

Aug. 1974 3 ' L8, L10 ? - 40
Jul. 1975 1 K, 18, L10 50-55
Aug. 1975 4 K, 18, 110 | 50-55

’ Aug. 1975 1 3 5

Sep. 1975 2 K, L8, L10 | - 50-55
Carr Inlet _Sep. 1975 ' 1 R, 18 + ? 32 + 7

Tacoma Oet., 1975 . 1 J, 18, L1O + ? 55 + 7 .
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0 and Q@ to have joined'with pods J, K, L8 and L10 to make a group of up to
115, tﬁgmirrggularity and ravity of visits (Table 2, Fig. 8) Irom transient
pods mggéwthis circumstance unlikely. We have never seen thcse‘traveilingli"
with pods J;KK, 18 or L10., Also, the additional 95 whaiesf&hich ve identified .
between Cam;bell River and Bella Bella have never been seen south of Campbell
River and thus would most likely, not form part of the large grouﬁs éeperte@.
If the concept of two-community territeries off éastern Vancouver Island is
vaIid; large additions to the known whales present aré diffichlﬁ ﬁo explain.
éoldsberry‘s capture of about 80 whales in Penn Cove during
August 1970 could héve iﬁvolved pods J, K, 18 and Llﬁf. iﬁ fact, a ﬁhotograph ‘
;aken at the capture site identifies pod 18 as being present (details p.13).

6. Pod composition

Table 4 gives the proportion of individuals judged to be cither bulls

"
4

or young in each pod. Bulls were inéividuals with erect dorsai'?ins éstimated
fo.be at least 3' ﬁigh and yﬁung &ere the obviously small whales:..Young
pfobably included newborn to those several_feafs of age. One whaletwhich
Qe classified as young was later captured in Pedder Bay on August 16, 1975.
It was a female measuring 13'6" in length. Calves are 3pparent{y bora at
6'-9' in length with,fémales maturing at 16" (p.4 ). | . o
In 17 pods, bulls averaged about 19% of all whales and young about
20%. The remaining 627% were présumably females and immature males. The |
variation in pod compositibn wWas rélatively small. Only.ane pod (Q) did
not have a bull and one (0) did not have any calves. Another pod, (N)
consisted of only a bull. | |

7. Pods cropped | !

Tables 5 and 6 list data on the captures of killer whales in British

Columbia and Washington during 1962-75, In British Columbia whales were



Table 4, Composition of 17 pods. Pods E and F are excluded because of wnnosvwmnm data. Composition of pod Q

is prior to capture in Aug. 1975. —

Pod Al A5 B C D ¢ I J k 18 L0 M N o P Q R - Total
size 16 10 8 10 12 19 16 15 12 20 20. 3 1 7 10 6 19 204
No. 4 1 2 3 3 3 3 3 2 3 4 1 1 11 o0 3 38
Bulls
% 25 10 25 30 25 16 19 20 17 15 20 33 100 14 10 0 16 19
No. s 4 1 1 3 4 & & 3 3 4 1 0 o 2 1 2 4o
Young : ’ : :
% 19 40 25 10 25 21 25 27 25 15 20 33 0o 0 20 17 11 20
Females No. s s 5. 6 6 12 9 8 7 1 12 1 o 6 7 5 14 126
and ’ - . o .
{mmature "% s¢ 50 75 60 50 63 56 53 58 70 60 33, 0. 8 70 83 74 62
males : ’ :
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caught on 12 occasions and in Washington on 14, Each capture involved 1-80

individ

s with the cumulative total for all captures of 272 whales. As
summarizéd in pipure 11, 64 whales were rgmeved, 22 from Ceérgid Strait and. . .. '
Juan de Fuca Strait, 38 from Puget sound and & from other regions. The
~ largest number 48 was taken during 1967- 70 while only 7 were cropped durlng
1562-66, and 10 in 1971-75. Cropping waS\primarily.on immature whalcs (71%).
Of the adults takéﬁ most were females because of their smalley,.mere
manageable size. ‘ ‘ ' . .

1f, as our daia suggest, we have identified most or all pods which ' L

commouly occur off eastern and southern Vancouver Island, then most or all !

¢ropping occurred from the 19 pods identified. Photographic 1dent1£1catlon
of whales from 8-9 captures from 1967-75 suﬁport this contention. As -

indicated in Tables 5 and 6, pods A5, K, Q and M were identified as capﬁured

in Georgia SLraxt and Juan de Fuca Strait and pods J, K and LS wcre croppcd in

Puget Sound. Thus, of the 11 pods known to occur in Georgia Strait -- Juan

de Fuca Strait -- Puget Sound, six were cropped, three of which wefé transients

and three residents. If oﬁr estimate of the population size in Georgia Stralt--

Juan de Fuca Straif -- Puget Sound is correct and there are 115 whales, some

T

‘must have been caught several times because the cumulative catch here was

258 whales (Table 6). Our data indicate that pod J, K and possibly L8

were captured twice. Pod L8 was present at the capture site in Penn Cove

during August 1970 when some 80 whales were entrapped. We are not certain

whether L8 was récently released or was just a curious ;pod near the capture ' o
- operation.

8. Recruitment - . ' i

We have fow data on recruitment rates and none are available from

studies on this specles in other regions. Young whales comprised. about 20% of
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Figure 11. Crop by year of &4 killer whales

1962-75. Data from Tables 5 and 6.

1968 - 1970 1972 1974
Year

from British Columbia (so0lid)} and Washington {open),

i
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the population. llowever, because this figure Included newborn whales to

those

,utw‘\g.\.ﬂ.

- _ : .
»ral years of age, the annual birth rate must be considerably less
than 20%.
% Two lines of cvidence suggest that the ngf recruitment rate

I

(births less deaths) may be 5% or somewhat less per yecar. The first

evidence comes from known increases in size of two pods, A5 and M, which were

o
z
¥

i
),

cropped 5 years ago. Pod A5 was captured in Pender Harbour during December

1969 and initially contained 13 whales. From these, five immature whales and

one cow were cropped and seven were released including two bulls, three cows,

. W : |
one cow or small bull and one very young calf. From May 1974 to August 1975

this pod conﬁained 10 individuals including one bull and four young. This

pod thus increased by three young for an average annual increase of 7.6%.
Pod M was captured in Pedder Bay during March 1970, and contained five whales.
?fom these; two immature whales and one cow were cropped and an adult male

and female released in October 1970. From September 1974 to October 1975

this pod consisted of three individuals including one bull and one young for

an average annual increase of 10.0%. The combined average annual increases

in pods A5 and M was 8.1%. lNowever, caution must ba placed on this tigurc.
ahll ’ H g

E

It is an artificially high rate to apply to the whole population because
immatures were removed., While a rate which includes immatures cannot be’

derived exactly it might be reduced to 5%. Also the rate was derived from only

two small pods. An increase or decrease of one individual in either pod
£ . would change the rate considerably. t

The second method for estimating net recruitment rate is to eliminate
the unreasonably high rates which when combined with the known numbersof
whales cropped each year, producés lower original péﬁulation sizes than

currently exist. The original population size probably existed up‘to 1966.

because of the simall numbers cropped up to this time. Prior to 1967 in

-




may not excced 5% annually.

{

British Columbia and Washington one whale was taken in 1955 (Pike and MacAskie,

“) and seven during 1962-66 (Table 5 and 6). 1In othdr west coast

locai1ties 10 were taken off California during 1961 67 and one off Alaska‘ o

E

in 1960 (Rice 1968, p.2-3; RBigg and Wolman 1975 p.1214). Fable 7 givcs the
derived poPUiatlon sizes for 1966 in Georgia Strait -- Juan de Fuca Strait --
Puget Sound when net recruitment rates were varied from 1 to 10%. We dssume -

a current population size of 115 whales, all cropping from this stock and the

+

net recruitment rate did not change annually. Rates larger than 5% result in

original population sizes which are lower than the current level - an unlikely b

possibility. ‘It thus appears that while some net recruitment is occurring it‘

9, Original population size

Current data on net recruitment rates ave insufficient to determine the
criginal populatioﬁ size. However, as indicated in Table 7, if.the average
annual rate was 3% the populatlon may have- rccovered to about the orlglnal
size, but if the rate was 1%, the orzglnal size may have been 37%.hxgher y
than the current figure. Additional difficulties in calculations arise if, as
is 1ike}y,ithc aet rate has chaﬂgéd with chaﬁécs'in popula?ion size. The
net rate in aﬁimél populations tends to increase as éhe populaéicn sizer .

decreases from the unexploited level.

10. Future research

it is important that the numbef and identity of pods which frequent
Puget-Sound be established with more certainty, This éill probably be done

in 1976 when the National Marine Fisheries Service, Seattle begins a photographic |
! i :

+

census in Washington.
There are still. many captures for which the identity of the cropped
pod is not known. We plan to continue a scarch for historical photographs of

killer whale captures,



-

Table 7. Population size in omOﬂme Strait -- Juan de Fuca Strait -- Puget Sound during 1966-74 derived

from annual net recruitment rates of ,01-.10 and the known annual crop of whales.

+

Population size during 1966-74 was calculated from the. equation

N N 47
(x-1) (x) (x)
1,00 4 ¥
. . Population size (N)
Rates (¥)

" Year (x) Crop (Z) .01 .02 .03 - 04 . .05 - .06 - .07 .08 .09 .10
1975 2 ‘115 115 115 115 _. ‘115 - 115 115 115 115 115
1974 0 116 115 114 113 111 110 . 109 108 107 106
1973 3 115 113 111 109 106 103 102 100 98 96

1972 1 117 114 111 108 104 100 08 95 93 00
1971 3 117 - 113 109 . 105 100 95 93 89 86 83
1970 16 119 114 109 - 106 08 - 92 90 85 82 78
1969 B 134 127 121 115 109 101 99 94 90 85
1968 13 141 . 132 . 125 118 111 103 100 94 90 85

. 1967 8 152 42 134 126 118 109 106 99 94 89

1966 | 158 147 138 129 120 110 107 g9 o4 88

Total 54
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~ Information on net recruitment rate can be collected by periodically

censusing cach pod. We hope that a large census can be condutted off castern

and éouthern Vancouver Island every 3-5 ycars. It could be done in 1 montﬁ)"

.

preferably August.
Data should also be collected on mortality rates of recognizable
individuals in each pod. Greater attentzcn to the 1dcntlflcatxon of the

smallest whales may provide more refined information on birth rates.

]
[}

11. Management

‘a. Fishery value
Bigé and Wolman (1975, p. 1218) reviewed the'éconoﬁic véiue of the
fishery. ‘Total'reﬁenue to killer whale netters in British Columbia and
Washington was about $i,000;000_from the sale of 48 whales during 1965-73.
While the selling price of each whale was gcnerally ccufidential informétion'
whales sold for $8,000 in 1965, ¢20 000 in 1970 and possibly $70,000 in 1974,
It is dlfflcult to judge Lhe future prospects for the flshery Whlle

there will always be some demand for the species in oceanaria, thlS may mnot

. be increasing as rapidly as during the late 1960's because of uncertainty

in the supply of whales during recent ycars. Thrcc,organizations commevcially .
net killer whales. The Seat;le Marine Aquarium operates in Puget Sound, .
but despite intensive efforﬁ no whales have been cadght here since 1972.

Don Goldsberry, the whale netter for the aqﬁariam feels this is because of
restrlctlons on capture localities and a.breakdown in his observer nctwork

to locate pods. While this aquarium used to sell whalds to oceanaria in mnﬂy
parts of the world it is now owned by Sea World, San Dicgo. Thxs w111

restrict the supply to ether oceanaria. Messrs. Gooldrup, Reid and Gameron

‘net in Pender Harbour, but none have been caught since 1969. B. Gooldrup

fools that none have since entered Pender Harbour perhaps due to depletion of




i | 17 -

local stocks or to more wary whales. Increased local boat traffic and

publici tgimcnt against killer whale netting has also reducad capturing
effort. Sealand of the Pacifie, Victoriarnets in Pedder Bay and cropped . .
eight whalés during 1970-75. Rdwever, it kept four whales for its ovm exhibits

and thus has not been a major supplier to other oceanaria.

b. Esthetic and rocreational values' - Y

It is important to recognize the high esthetic and recreational

value which many pcople from British Columbia and Washington place on

seeing killer whales in the wild. This is particularly true in castern and

southern Vancouver Island, a region extensively used for marine recrecation !

by residents and tourists. Here the whales generally travel élowly, close to
shore and can be seen from boats or land. They are usually a spectacular

sight being strikingly colored and frequently leaping out of the water or

slapping their tails on the surface. They can be approached closely and

appear unconcerned by normal boating activities. There are no Enéwn instances

of attacks on humans. Throughout most of the area, pods are seen 1nterm1ttent1y

all year. 1In northern Johﬂstone_Stfait_they are seen almost every day during

the summer,

Eastern and southern Vancouver 1sland appear to be globally unique

B
:
;
b

for obsecrving killer whaleé in the wild. While the species occurs in all

oceans it is not common. The relative abundance here is a localized

R

phenomenon, perhaps related to concentrations of food. ¥iller whales have
beeg caught for aquaria only in this area. I

There has been public controversy, particularlyvsincé about 1970,
from conflicts between esthetic and recreational values and the captuding of

killer whales. These concerns include harassment of the whales during capture,

the reduced population available for viewing in the wild, uncertainty in
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scientific justification for harvesting and objection to the confinement

of the &7

‘cies in small enclosures. - ‘ .

¢. Regulations in 1975 - . - o

In British Columbia during 1975 three permits were issued by the
]

Federal Government for the capture of scven whales, either sex, of lengths

11'-16 1' from anywhere outside the impornant recreational area of Campbell River --
2 ' ) 1 .
Alert Bay. Permits for three whales each were issued to Scaland of the

Pacific, Victoria and Messrs. Gooldrup and Reid, Pender Harbour., A permit

2]

o .
2 ' s : ; t
= for one whale was given to Marineland and Game Farm, Ontario with Scaland b

of the Pacific the nominated catcher. ' S 1

Puring October 1975 the Government of British Columbia legislated
changes in its Wildlife Act which requires netters to apply to the provincial

"government for permission to capture killer whales in British Columbia

territorial waters. The intent of the legislation was to place.a morator ium
’ : . B . +

on capturing until the population status was determined.

-

In Washington there were two permits issued to capture killer whales.

One was given to Sea World, San Diego covéring the period 1974-76 for the

capture of four whales, either sex, lengths 11'-15' in regions outside Tacoma =~

| RSN

southern Whidbey Island in Puget Sound. The other permit was given to the

University of Washington covering the period 1975-76 for the capture of 10
whales for experimental purposes. These whales can be either sex and any

size.

d. Future considcrations i ' : .
our key findings relevant to future regulations are now summarized.
. . . .
The most important management region is Georgia Strait ~- Juan de Fucd Strait -=-

Puget Sound. About 115 whales occur here of which 65-70 whales are residents

and the remainder transients. During 1962-75, 60 whales were probably cropped
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from this stock, 45 of them during 1967-70. Uncertainty in net recruitment

0 estimates of population reduction, recovery and yipld speculative,
HSwever, these data can be collected over. the next 3-5 years, - S
If captures are allowed in British Columbla during this time perhaps
the managcment policy should limit cropping to the replicement of whales which
die in Canadian éceanaria. With this policy cropping demand wnuld,rcmfin
relativeiy.low. VCurrently there are three Canadian occanaria with a totaliof

seven killer whales: The Vancouver Public Aquarium has two killer whales,

Scaland of the Pacific, Victoria has two,. and Mar ineland and Came Farm, Ontario .

-

has three. ' : o R

Any future cropping should consider. clianging the regulation on
1engths to exclude adults. The Survival of adulks in captivity is considerably

less than of immatures. The 1ength reguiatlon in 1975 was 11' 16 1' for both
2

. sexes.  ASs maturity is thought to occur at 16" in fewmales and 19' in males, .

1

cropping lengths would be better defined as_11'~15' for females ‘and 11'-18'

for males,
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