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Ah i in the i of w'hale tr iﬁ
©  fixed fishing gear in the late 1970s in’ Newtoundland and

Labrador led to the ‘establi t uf a e of ohservefs E

in April 1979, to monitor annual changes in inshore whale R
L abundance. This thesis presents humpback, _finback, minka

and pilot whala sig.htinq records, and eva].uates the

observer network both as -a means of dekemininq the’ spatial

and temporal distzibution ‘of whales, and as a neans of >

monitoring annual fluctua:iuns in t:heir telativa abundance. TR

" An analysis of the sighting records (from lq.nd-basad

ohservers-'1979 .y 1952 and trom shipbcard ‘ébservers: 1976/ -
' 1983) indicated similarities in the. summer d‘istributions

(June - et) of the three" species of balean whales.

Humpback, finback and minke whales shared an’ afﬂ.hity for |

'the éast.coasts.iof= land and Labrs e Minkes; —

However, were rarely seen offshore and appaared to be more

1 disperseg than humpback and -finback-whales.  Pilot whales
were found fo be distrlbuted ‘further south than the baleen v
whales.. They frequented  bays on the e!st, south and vest

eoasts of Nevfoundland‘ & ' (&

| The temporal diatributions resulting frm# this at:udy
5 v - indicated that all. four' species were Rost abundant durinq
'thé months of historically high prey gvaﬂu;;ﬂitjv (capelin

and squid). -However, the monthly ‘distributioré of
P @ ‘




of each summer pPPd:un arrived gffﬁth'e*north coast of
. Nawfuundland in May and June, apparegbly B \/ceding the main
inshore migration of capelin and squid‘ to%his area..

The observer netuork appeared to provlde an effective
means of determining whale distribution. The 1eliahility PN
of. whale idqntifications was' checked through tests and
field notes. The spatial and temporal distribution of
observer effort was not correlated with the spatial and
tampc 41 aistribution of the whales. Furthermore, the i
distrihutxons tesulting from: this study overlapped with
h1storica1 records of sightings and whalmg catches for a11
four -spécies. . : + A T 2 7 .

The shipbéard observer network appeared tc sovide a T

re accurate. means of’. monitnrinq annual changes in whale- . N
Xundance than the land-based observar netwark. The ' o,

1Bnd-hased netwcrk failed to detect the post-1980 decrease 4

in humpback uhales 1n t:ha inshore waters of east and o e
southeast Newfnundland (as indicated by a decline in :
entrapment in rixsd fishing gear). - Thiz was attribuCed

mostly to the land-based network's tendency to under-report

observer effort during the perinds of 1nfrequent sightinqs.
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: respectively, died as a result of entrapment, and the costs
: for gear damag® and los !1* were estimated at $3.5 and

‘.19810) ‘ The’sightihg netvwork was' intended to prdvldq,

1. INTRODUCTION
. & ™
1.1 Introciuction and olﬁéct’:ivea;
A dramatic increase in ‘the ircidence of whale
collisions with ﬂxed fishing qeur 'occurred in the inshore

waters of and and of Quring the late 19708 -
and early 19505, respectively (whitel\ead and -Lien 1982).
Humpback whales (Hegagteza novaeangliaa) were tesponsible .
for 70 - 90% of the gear damagas (Lien 1980a). c«:llisions
re_sulted in vhale mortali 'and\-f’inunc-ial loss. to. the
fishing industry.- During (he eriod of . highest: collision

frequency in 1979 and 950' at 1east 13 and 17 humpbacka,

$1.9 million dollars, respectively (Lien 1980a).
In April 1979 a landibased whale sighting network was
initfted in cox‘ljpﬁotioh ith the establishment of a

stmctﬁred repBr_tinq Systen .that- enabled fishermen to report

whale collision-related damage to ‘fisling gear (Lfeﬁ T al.

year-round !nformétinn on the inshore distribution an
al?undani:e cf all speéies{)t whales in Newfoundland an
Lahrador. " The long-term f;‘t‘)al of t sighting networ!
establish an on—going data base to monitor the ‘\mua
variabf{ity in the distrihution und'talative abunda ice of -
each spbciea. The sightinq network was nugnented b)
shipboard sightings collected both betore and  durd g'tﬁs Tt



i e of the 1. d 5

2 The ‘objectives of .th!.s thesis are two-fold: Firﬁt, to
determine the summer distributions of four of the most
common spec:les of whales in Newfoundland and !ahrador

{hu-pback, finback Balaenoptera physalus, minxe Bs.
acutorostrata and pilot whales G: lobicamala malaena

during the puﬂw~ from 1976 - 1983; Socond, to evaltate
(1) dat-mininq spatial and

i and (2)

ex:

s

observer network as a means of:
ral di ions of di

nonitoring the annual varhhility in the relative abundance

of whales in the shelf waters of New{oundland aqd Labrador. ) i

whale

Distribution

1.2 Review. of’ ndland  and L

1.2:1 Humpback:
In the northwast Atlantic, the majority of hlmpbac)?*

vhales liqrate betveen vinter cal@/b:eedinq grounds in the
West Indies and sumner feeding grounds in the productive
continental Shelf ﬁters off New England, eastern Canada, west
Greenland and Iceland (Kéllogg 1929). ﬂaalqhtings of - humpback

whales photographed in the West Indies and in the feeding
from all these parts of the

\
“zeas, indicate that hum
oNorth Atlantic intermingle in 'he West Indies (Katona and ,

.
Whitehead £981, Whitehead et al. 1982, Katona et al. 1983,
The absence of photographic,

sears 1983, ‘Mgttila et al. 1985).
matuhes ‘of animals between the sunqner feeding grounds, .
suggests the existence of at :least four separate feedin i} s
) sﬁh—populatfons lin the northwest.vhtlantic: (1) Gulf of ne &;_




57 ) snuthenst Nova scotia, (z) Gult of St. l.lham:a y -
Ilevfoundlam / Labrador / Grand Banks, (3)/ west Gtegnland axul
(4) Iceland (Katona et al.’ 1983).

The vinf.aring grounds tor the njority of Newfoundland

and Labrador hunpblcxs range from 10'N to 22° )l (Kauogg N
1929, whitehand and Moore 1982, Mitchell nvq Reeves 1983),

but t.lggre are i 1 winter si and ice
entrapments off the coast of Newfoundland (Williamson 1961,
Serqealt 1966 Perkins and Beanish 1979, Merdsoy et al.

A 1979 Hj.tchell and Reeves 1983) -

In land and Labrador, . hunp whales.

(Pigure 1) have been recordad off the north and east coasts
. of yewf.oundlar_xd, aoutheasg cBast. of l.abra_dcr (suur_h of

Hamilton Inlet)', Snd on thé Southeast shoai of the G_rami

Banks (Sergeant 1966, Mitchell 1973, Perkins and Whitehead

1977, palcp-.b and Nichols '1978,. paluvl_sao, Parsons 1981,

Whitehead 1981, Hay 1982). Whaling catches were taken —
mostly from southeast Labrador,-south and northeast -
Newfoundland (Sergeant 1966, ‘Hitchell and Reeves 1983).
- There were very few sighting records from-the veét
coast of Newfoundland (Perkix‘-m and Beamish 1979, Hay 1982),
,although the observer effort has been l;i'niinl. Inform‘}ntion
from whulin§ clatchn from the Gulf of St. Lawren&a, taken
between 1350 - 1500 (Mitchell nnd ‘Reeves 1953) , and’ from
survays conducted along the north shore of tho ‘Gulf of st. )
Lawrence (Sears 1983) indicgEes that the lnrgeat ' 7

ions of k whales 1n the Gulf of St Lawrence




- 60°

Figure 1. Humpback whale catch and sightin
from eastern’ Canadian waters: The open sta:
triangle (July), solid large circle (Apgust
moon (September) indicate approximate posit
(i.e., no exact positions weré provided).
the black circle marks the viginity of over
(Jul{;saptelber) recorded durfine
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|ogz tne ) est tip of dland, just west of
the Strait of ‘Belle Isle. S e ’ - LU E
Reports of back whales in fixed £ibhing :
gear have come fro- all areas of the Newfoundland and
Labrador coastline south of Hamilton Inlet Bank (Lien 1979a,

1980a, Lien and Aldridge 1982, Lien et al. 1982, 1983, 1984,
1985). Over 85% of all I from
. 7

1979 - 1985, have Bqan from the east'and northeast ‘coasts of
i

Newfoundland  and £¥om the sbwthent coast of.’labrador.
Humpback 'éx‘mt:x:apmants in fixed fish'i‘nq gear ‘wi;re_iura on the
vest and southwest coasts of Newfoundland. :

The pt increasé in the inciderice of

antrapmem:s\ in fishing gear.in ' 1and and in L al

; . { .
during the late 1970s and early 1980s, respectively

(Whitehead and Lien 1982), appeared to be due to a shift in
distribution and not to an ln'crease ln'thé popuiatinx;.‘
"Whitehead (1982) found no evidence from the population
censusing done in the Caribbean and in Newfoundland / ;
Labrador, that‘ the northwest Atlantic population
substantially increased or decreased during. this period. )
Recent estha!:os for huni:backa in the northwest Atlantic

approach 6000 (Matilla et al. 1985).

v




1.2.2 Finback: Kk

Finbacks are found on both sides of the Atlantic from
the edge ob-the ice to the subtropice (Allen 1916, /Tomilin
1957, Slijpex et al. isst', Jonsgaajlsssa) . The existence
of a n‘l?ber of separate stocks of finbacks has Béan proposed
for the no/rthvegt_htlantic including:. (1) Nova/Scotia / New
England, (2)- Newfoundland / Labradoer, . (3).Gulf of St. -
Ia‘rrence and (_4)/\:5:: Greenland (Mitchell 1974a, Brodie :
1975). However, Sergeant (1977); and Arnason (1981) have
arqgued that finback whales 1n' the North Atlantlc may exist
in a patchy continuum rather than distinct stocks.

The range L'or finback whales in the nonhwest Atlantic
extends northward to 57°N/off the northeast cagst tabrador
(Sergaant 1966), .and to 72 N off the west coast of Greenland
»(Jonsg ard 1966b cited in Sergeant 1977), but no connection
has been found for the finbacK populations bgtween'these
areas (Mitchell 1974a, Whitehead et al. 1982).. Tagging

returns in Canada indys an on the order
of 10% b;twaen the finbacks of Nova Scotia and Newfoundland
(lutcheIl 1974a).

Little is known about the wintering grounds of finback
whales, but €lijper et al. (1964_) squef:tud that they go
southvard as far as 10°N' during the wintsr. Finbacks have
been sighted year-round in }:he shelf ‘and s;opa waters off
New England (Powers et al. 1982) and Nova Scotia (Brodie
1975), and in late Winter and early spring from the Gl;lf of

S




St. Lawrence, along ﬁxé west coast of Newfoundland (Sergeant
and Fisher 1957) and off the Av‘alon/ Peninsula (Sergeant
1966) . Baked upon ‘the frequency oé winter ?qﬂﬂng%,
Tomilin (1957) and Sergeant (1977) 'Suggeste that many
finbacks in the North Atlantic, undergo relatively short
migrations for the winter, shifting to slightly warmer N
waters either seaward or along the coast. Kellogg'(1929)
proposed that the“northwest m:lm‘lt’lc finback population was
stratified and shifted north and south, so that the g.rounds
occupied by the southern ‘pnpulation 1n summer are occupied
by the northern populaticn in winter.

In Newfoundland and L tinpack‘ sighti -

(Figure 2) ha/ve been recorded on the sauth coast., at Burgeo
and Miquelon (Sergeant and Fisher 1957), off the Avalon '
Peninsula (Hay 1982), in Notre Dame and Canada bays on. the’
northeast coast of Newfoundland (Per!;ins and Whitehead 1977)
and along the coast of Lahrado;- (Ba}es 1980, Brice-Bennett
1980). Although finbacks ppear.tn feed further offshore
than humpback and minke ’)Zﬂ.es (Perkins and whitéhead 1977,
Whitehead et al. 1982, Piatt et al. 1987), occasionally they
have, become ex{trapped in fixed fishing gear inshore. .The
majority of the finback entrapments have occu;‘r;d on the
northwest coast of Newfoundland (Lien 1979a, 1980a, Lien and
Aldridge 1982). =
Whale catching records (Pigura 2) for eastern Canada ~
indicate that finbacks were usually, caught ‘1n the shelf

wataX§ off Nova Scotia, northern Newfoundland, east of the

s
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Figure 2. Finback whale catch and sighting records " by

month from eastern Canadian waters.

A1 of the finback whale

catches of f Newfoundland and Labrador were takensin August, - '

1951°,° The solid black star (August) indicates areas with high

numbers of finback catches (the larger the symbol, the higher

the numbers of whales taken). The star enclosed vithin the

black circle marks a finback whaling srea off Nova Scotia. .
.. The remaining symbols are identified in Figure 1.
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Strait of Belle Isle and off the coast of Labrador to
57°N (Sergeant ﬂss, Mitchell 1974a, Sutcliffe and

Brodie 1977 and Brice-Bennett 1980).
There are no reuable currant pcpulation estimates |
available for the northwest Atlantic nnback whales (Mizroch
et al. 1984), and it is-unknown if the population is stdble,
recovering or declining. Whaling in eastern Canaffa ended in

1972. Population estimates for finbacks on the whaling
grounds off eastern Canada’ de;ld’m.d steadily from 4500 in
1966 to 2000 in 1972 (Allen 1973) . 1

.
1.2.3 Minke:

Minkes are found on both sides of the North Atlantic
bfrcm the tropics to the high Arctic (Tomilin 195!(, Slijper
eé al. 1964), perhaps-&n peparate, stocks in the eastern and
western North Atlantic (Christensen 1975)'.

Little is known about the seasonal mbvemeqts of minkes.
Slijper et al. (1964) proposed that ehe majority of minkes
migrate between feeding grouhds in'the higher Jlatitudes and
overwintering grounds in the latitudes below 30°N.

In Newfoundland and Labrador, most of the minke
s1ghting records and whaling catches (Figuré 3) were from
‘the coastal»waters off east and north Newfoundland (Serqeal“;
and Fisher 1957, Sergeant 1963, Perkins and wt_xi_tahead 1977,
Hitcheil and Kozicki 1975, Parsons 1981), and from Ham_i/lton
Inlet and the Narrn‘ws at Rigolet, Labrador (Allen 1916, :

Boles 1980). Minke whales were also reported from the
- “ .
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-Figure 3.. Minke whale sighting and catch records by month
* from eastern Canadian waters. The star enclosed within the
black circle indicates 'a minke whaling area in Trinity Bay.
v The&n}nining symbols are identified in Figure 1.




Quehec and Newfoundland shores bor&erinq the Gulf of St.

h? (Ser 1963, et al. 1970, Perkins and/
Whitehead 1977, Sears 1979).

Minkes were hunted annually between 1947 - 1972 from a
shore-based stati’on in Trinity Bay, Newfoundland. The
majority of the cai:ches were made at the head, of ;l‘rinity Bay
and in Conception Bay, with a few in Bonavista Bay (Sergeant
#1963, Mitchell and Kozicki 1975). Almost 60‘% of the minke

» 1979 = 1985‘, occurred in the
waters around the Avalon Peninsiila (Cape Bonavista to Cape
St. Mary's). The southeast tip of the Burin Peninsuia and -

the : codst of L lor'were. also areas of

relatively higher r 10f minke “ATien 1979a;
1980a, Lien and Aldridge 1982, Lien et al. 1982, '1983, 1984,
1985) . ' !

No reliable, estimates of population size exist for '
minke whales in the northwest Atlantic (Mitchell 1974b, Hay
1982) .

1.2.4 Pilot Whale:

The long-finned pilot whale appears to be distributed
contifuously across the deep waters of th'e‘ North Atlantic
(Brown 1961). Hoore‘et al. (1979), hbwevar, could not
ccnclude‘whethex: or nét there ik a continuity between
eastern and western North A;lantio stocks, based upon
mérpholbgical comparisons of Faeroese and Newfoundland

catches.




AT G R

In the northwest Atlantic, pilot whales range érdm Cape
Hatteras, whe;e théy overlap with the short-finned pilot
whale (G. maérorhmcha) (Powers et al. 1982), to western
Greenland (Sergeant and Fisher 1957, Sergeant 1968).

\ Sergeant ‘and Fisher (1957) repot‘ted a number of records of
pilot whales from the Gulf of St. Lawrence, mostly from the
northern tip of cCape Breton Igland and along the edge of the
Laurentian Channel. Pilot whales are rarely seen in shelf
waters durinq the winter. They have been sighted on the
southern edges of the Grand Banks’ of Newfoundland (Sergeant

- 1982). Sergeant (1962) suggested that they winter in the
offshore waters influenced by the North Atlantic Drif;.

only in Newfouqdlaf\d has an inshore migration of pilot
whales beeén recordet; as a ‘re-qulax" event (Sergeant and Fisher .
195‘7, ergeaht: 1‘9’62, Mercer ‘1975). This inshore migration
normally begins in July and is associated with the inshore

' migration of a major prey item, short-finned squid = (Illex ¢
illecebrosus) (Mercer 1975). . «

. Pilot whales were most frequently sighted in the deeper
al?ays al'bnq’the south and east coasts of Newfoundland
(Figure 4)'5 incluqing: Hermitage, Fortune, Cf:nception,
Trinity, Bonavista, Notre Dame and White bays (Sergeant and
Fisher 1957, Sergeant 1962, Parsons 1981). Whaling occurred.
from small boats primarily in Triﬁiti and mnaviéﬁa bays,

- and occasionally in Notre Dame and conception bays- (Sergeant
1962). % cver 85% uf all pilot whale entxapments ‘in fixed
fishing gear otcurred in White, Notre Dame, Bonavista, '
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Figure 4. Pilot whale sighting and catch records by month
from eastern Canadien waters.
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Trinity, Gonception and Placentia bays (Lien }97?a, 1980a,
Lien and &rldge 1982, Lien et al. 1982). 1In ﬁontnst,
they have been recorded only at irregular intervals on the
west coast of Newfoundland (sérf;éant and Fisher 1957, Lien
1979a, Lien et al. 1982).

No reltaBle population gs?:imates are ‘available for

‘pilot whales in the northeast Atlantic (Mitchell 1974a,

Mercer 1975). Cumulative off land
) .
between the 1940s and 1972, exceeded 50,000 whales (Mitchell

J 3 .
during the late 1950's (Mitchell 1974a). Hay (1982)

K

1974a, Mercer 1975), but the Newfoundland stock collapsed <
d

estimated 13,167 + 3155 whnles‘ off eastern Newfoundland an
Labrador. in ‘an August 1980 aerial survey. The current
status of this populatior){i.s .unknown. g .




1.3 Whale Sighting Networks in the North Atlantic: .
Most of the information regarding the distribution and

migration of whales in the North Atlantic has come farom

whaling ship logbooks and whaling catch statistios (Allen

1916, Kellogg 1929, Townsend 1935, Jonsgaard 1951, 1966b,

sergeant and Fisher 1957, Tomilin 1957, Sergeant 1962, 1953,>

1966, 1977, Mitchell 1974a, 1974b, Mitchell adnd Kozicki

1975, Sutcliffe and Brodie 1977, Arnason 1981, Martin 1981,

"Mitchell and Reeves ‘3.933). Networks composed-of a variety

of observers (many of whom were \'rolu‘m:eers), obspn"i.ng from .,
a variety of platforms (e.g., airplanes, fishing boats,
p’ri’vat‘e boats, oceaneqfapnlc research vessels, cliffs,

etc.), were used tirst"d\iringl the 1‘19565 as a means of’
recording 1live.cetacean sightings. A, ‘summary of observer .

ks is-pre in ix I. L

R :
-Whale sighting hetworks have shared a common objecliive'
to collect ififormation on'the (iistr_ibutidn of cetaceans
(among othy % mafine Bnimals) by éstablishing. central data
bases to consolidate and process the sighting records
contributed by a la.rge number of observers‘. Earlier
sighting networks recorded only the larger whales including:
rorquals (no-‘distinction was made among blue B. lﬂuaculus,

finback, sei B. borealis and Bryde's B. edeni ‘whales),

sperm y catodon, right Eubalaena

‘glacgalis and pinke whales (Brown 1958, Slijper et al.
1964). Most of the recent sightings networks have. kept

records on all of the cetaceans sighted in a study area




(Hltchell 1975a, sean 1919 Evans 1980, Parsons 1981, Mayo

1982, Powers et al. 1982, Stone et al. 1983, Kenney 1983).
Obseryers have been recruited from the naval,

meteorological and merchant services, éoast guard personnel,

observer universities private

‘orqnnizationa, government fisheries agenclea,'xh.d r‘mn the P

public (Appendix I). Most of the networks relied on

.shipbo:(rd ohservax"s (Brown 1958, Sergeant 1961, Slijper et

al. 1964, Parsons 1981, Mayo 1982, Powers et al. 1982,

Kenney 1983), ;uqmentud by occasional aerial surveys

(Sergeant. 1961, Snars 979, Parsons 1981, Kenney 1983). ' ’ B

Only a few projects have used' land-based observers (lﬂtphell ’
. .x975a, Evans 1980, Mayo 1982). Most “hetuork observers :
" aboard ships collacf.ad observations wu:hq: influencing the

ship's course.

Observation ‘effort varied with each network and with
“individual obsarvafs. Consequently, whale sighting rate2
were calculated differently for each n;atvork. The sh‘ibbuatd‘
sat‘ghth]g rates were expressed as “the nunber of whales per
unit of diStance travelled or per unit of observation time
(Brown 1958, sl!iper'at al. 1964, Mayo 1982, Powers et al.
,1982). Land-based sighting rates were expressed as daily
ave{'aqes (l’utchall, 3975u) or monthly sighting frequencies
(Evans, 1980) .

THO ‘shortcomings have been anticipated with the use of
observer networks as a means of collecting cetacean
sightings: the u!_lt:ertain reliability of species

‘



identifications and the uneven édverdde of pbservution

effort both 1ly and . cal ‘\{ (wan! 1980) .

Most network organizers provided participants with
standardized reporting sheets and field guides (Mackintosh
1952, Sergeant 1961, Slijper et al. 1964, Leatherwood ‘et al.
1976, Evans 1980, Lien et al. 1980). Evans (1980) noted the
relative impact of’ field aids on the reliability of ce‘tacean
identifications. He estimated that only about one-third'of
the early records, which were collected for the inghore
wai’.ers of Britain and Ireland, provided enol’th def ';ils for
reliable, identification of the species reported. 'I’his 4
increased to 60 - 70%, fuuuwipq the disttibution of field
guides and standardized recording ‘forms.

None of the, netwcrks mentioned_any attempts to evaluata
the reliability of their ohsewers (experienced or
inexperienced) using stnndardizinq tests. Host programs
relied upon the presenca of cetologists, vtra‘ined o“r
expei:ienced observers and/or upon th'e accompaniment of -
sufficient ‘etails with siqhting reports to determine
reliable identification.

The uneven geographic and seasonal distribution of
observer effort might not be as great a potential bias as
roriginally thouéht (ln some‘studies. Comparisons of maps ’
showing the distribution of observation effort ‘wl,th mabs of
plotted whalé sighting frequencies indicuée‘ thgt _f;ha
;reas/seasons with high yhule goncenﬁrhtions did not

generally overlap with areas/seasons of high observation’
. ' o #




effort (Slijper et al. 1964, Evans 1980 and Powers et al.
1982) . Nevertheless, uneven distribution of observer effort
remains an important factor to consider in the analysis
whale distributien. . ’




r 2. MATERIALS AND METHODS T

2.1 Study Area: 7

There were two study areas: the 'land-based study
area', which included the inshore waters around Newfoundland
and southeast Labrador, 46°N - 52°N and 52°W - 59°W
(Figure 5), and the 'shipboard study area',’ which covered

the continental shelf waters around Newfoundland and

Labrador and on the Grénd Banks of Newfoundland,
43°N - 57°N,_and, 49'W - 61°W (Figure 6). Although the .
delimitative coordinates of the shlphoa:d st\idy area
en’comp lssed those of the land-based area, the areas did not
. nacassa;ily overlap. With the exception of ports of ca!.l N
i ' (st. John's, Newfoundland 47°34'N, 52"41'W, in particular)
shiﬁboard sightings were collected Beyond 2 km of the

coastline. Land-based observations were generally made .

. within*2 km of shore, usually frqm headlands or elevated

positions (e.g., clitfs) .
The land-based study area was divided into 15 units

.
(hereafter referred to as 'sections'), which consisted of

one or more subunits corresponding to the Department ot;

Fisheries Newfoundland Region Statistical Sections

(hereafter referred to as 'statistical areas'). The o g

shipboard study area was divided into 17 sections;-which' .

were composed of one or more reetangular subunits. of one

| degree latitude x one degree lohqitude (hereafter referred .

AN

to as ‘one degree squares'). The one degree squares were

.
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individ@illy identified by referring to the degrees of
latitude and longitude in the lower right-hand (SE) corner
of the' square. 'An attempt was made to divide both the
1 b, d and the 1 @ study areas into sections of

relatively equitable observer effort. statisti_cal areas and ,
one degree squares belonging to one section were either
contiguous or in close proximit?‘?‘c each other.
- i .
2.2 sighting Network:
2.2.1 Observers: N
The sighting data came from two sources; from cruise
reports of marine vessels,"w’hich were engaged in whale
, resrlazj‘ch witt!in the §hipboard sta:iy ar/ea, and from '
participants of a.whale watching network? which was .
%nitiated in April 1979, (Lien 1979b, 1980b, Lien et al.
2
1980).. . d
The whale watching network contributed both land-based

and shipboard data. partici werc vol '

who were recruited from among\the province's lighthouse’
keepers, faculty and students in the Départments of Biology

and Psychology at Memorial University, members of the Rey‘aI

Newfoundland Yacht Club, fishermen, and intereste .
ind.h_riduais residing beside the coast. Data frcmx\ws and
1980 have been summarized pr;viously (Lien 1979b, 1980b,
Lien et al. 1980). '
The network observers were divided into two gtoupé:

%y Memorial (University) whale watchers (MWW) and Canadian

[ >




* coast Guard lighthouse keepers (LHK). .The MWW, initi‘allly :
recruited in 1979, made up'a diverse 'catch.all' group,
ranging"from fishermen to experienced whale resear‘chers.
The LHK, cr-ganized in 1980, made up a ralatively,unifo_rm ~
network v.?f observers that maintained weekly summaries of
whale abundance for the areas viewed from their lighthouse
stations. ‘The MWW wer"e recruited annually,each spring,
while the LHK operated instead on a perennial basis,
submitting reg‘ular reports throughout the year or the
ice-free period. MWW tended to be more mobile than LHK,
making observations from several locations throughout the
summer or from dxfferent locations in different years. .-
There was a high turnover rate’ of MWW each year, and
observations were gen‘araily collected May - September. MWW
képt their sighting records and field notes in supplied -
notebooks, vihich were submitted to the Memorial l!nivetsity'l
Whale Research Group each October. :
Most of the fishermen included with the m,
participated in the alarm experiments that were conductgd as
part ::f a study of whale collisions with inshore fishing
zjear (Lfen 1979b, 1980b). The alaﬁ experiménts were
limited to two fishing seasons, the first of which J =
cverippe\. with the fcmation of the MWW network in.1979.
These nshemen were asked to recotﬂ whales they encountered
each day ‘as they went to and frum their fish.’mg gear, which
was located within a 1 - 5 km rudius of their home port,
(Lien 1979b). They were called by phone each‘w;ek‘und A'sk'ed

’




to §fvi¥tne daily Qhcords for the week (Lien 1980D).
A number of MWW collacéed whale sightings from marine
" vessels. Observations were recorded from vessels going

. a about their normal busi_ness unrelated to whal.es (e.g.,
rishiné or travelling betwgen ‘*hydrographic statlons / ports
of call), or from whale research vessels performing standard
surveys or in transit. Observations were made during
daylight hours, while the vessels were under way. Days on
which visibility was l'iamp_ered by fog or rough weather (i.e.,

reducing the visibility to less than 3500 meters), were

excluded from the data. Sighting records from cruise

' reports, in ,cgmbinaticn with..observations from shipboard -
MWW, were callectvi';'ely. referred to as the 'shipiooard .
sighting data'. M )

2.2.”2 Observer Expériepc'a and Preparation: .
Network partiqipar{ts (LHK and MWW) had a broad range of

PR expérier{ce at whale identification; from a first-time effort

observing/recording whales to active involvement in whale
research. Observer reliability at the outset ct‘ the 8
sighting network was unknown, although several LHK were
A ex-whalers (ilgn, personal ccmuniéa;ion) and MWW (excluding
tishem;n) had been asked to rate their'own level of
confidence at identifyinq whalss, when they: joined the
network. &
MWW (excluding fishermen).were given an audio/visual
training sassicn in whale identification at the beginnx.ng of




* each fi€ld season. They were provided with posters. and

field guides (including:: Katona et al. 1977, Hay 1979; Lien
and Johnson 1930‘) . Fishermen vere given help i‘,n identifying
whales at meetings, orgah\ized by the Whale Research Group,
and provided wii:h‘pbaters and the Lien and Johnson (1980)
field gquide. Contact with LHK was restricted to-phone and
mail services. They received posters and the same threé
field guides provided to MWW. In 1982 a new ﬁide (pien and
Hennessey 1982) wasl substituted for all other field guides
and aistributed to all LK and MWW.

l;lost of the lénger vcru’ises (listed in'Appendix 2) h;d a
professional cetolegist or an e);iae,riencecl‘ obse,_gver aboard.

’

: J.z.z Testing Observer Reliability: ' '
_In 1982 MWW vere tested for reliability of whale

identification, using slides, after éach training session. \}

However, this method of evaluating observer reliability
could not be practically anplied to observers in remote
locations. A px.-int:ed test, composed of 48 black nnd white- .
photographs of whales (Appendix 3), was devaloped in 1982,_
and- ’distrbuted to all LHK and MWW (except fishermen !
associatid in the alarm experiments), who had participatéd
in the wh§~1§ sighting network from 1979 - 1982.° The test
was intended to determine ;he réliability of the ahsérvars'
identlficaticns, primarily for humpback, ﬂnback, “minke and
pilot whales, alt:hough pictures of other species found utt

the coasts of Newfoundland and Lahrador were also included. '

‘e




————The tests were graded ing to the resp given

-
by-19 experienced whale researchers (hereafter referred to =

as 'experts'), who were professionally invblvad in whale

research. The experts included most of the professional

' cetologists who accompanied the surveys designated with

asterisks in Appendix 2. Correct responses in the test were

not restricted to a single species if the experts gavé a

B range, of answers. The test instructions indicated that

. responges of 'Don't know',. 'Large or small whale' and
'Balegn or toothed whale' were acceptable for some of the
answers. The expe;.;ts' reactions to the poorer quality
pictures dictated when .éhesg ‘ansvers were appropriate. The
‘percentage’of correct responses for each species was

b calculated for'each observer. Network participants who

scored less than 50% of the mean expert score for a given

U species were removed from the analysis of that species.

F Incorrect answers were examined for species bias, i.e.,

i responses—ﬂﬁrfndid\ted that observers repeatedly confused

* the species being tested with other species. If 50% or more

of the incorrect responses for a given species were

pe * identified as 'another species, the data were also removed

from the analysis of the other. species.

Wherever possible, data from untested observers was
o . cross;cllecﬁd with the data collected by other observers

}, o (tested and unt:ested) 41n the area, or checked with ﬂ“

% available field notes provided by the observer.
3 \Cross- checkinq was used, particularly fin the case of the




v \
alarm experiment fishermen:

2.3 observ?p« Network Data:
2.3.1 sSighting Data Storage and Retrieval: -
v
The data from IHKs' weekly reports, MWWs' notebooks and

from cruise reports were ized. Coded i ion
included observer, location, vessel (shipboard
obsérvations), year, month, week (land-based observations),
distance travelled (shipboardrobservations), species and
estimated number sighted.

The nethod of reporting numbers of whales sighteﬂ g
differed among observers. "LH]( and many of the alarm -
experiment fishermen did not count the whalés that éhey
sighted but, instead, estimated the ‘number of whales (per
sighting, per day or per week') on a, 4-point scale: 0
('none'), 1 ('few' -or 1 - 5 whales), 3 ('commu_n’nr 6 - 20
whales) and 4 ('plentiful' or r 20“ whales).

Most MWW (both land-basel d shipboard) and ‘research
cruise reports estimated numbers of whales per. éighting or
per day. All whule counts from the shipboard data vere
converted to the 4—point scale of whale abundance (hereatter
referréd to as 'abundance classes' or 'abundance
categories').” This was' accomplished by conver}:ing the whale
count for each ship track to the appropxiate abundance
class. A ship track was defined as a vessel's daily line of

travel in a one degree square.




2.3.2 Annlygis of Whale Sighting Data:
2.3.2.1 URits of Observer Effort and Indices of Whale

~ Abundance: .

. ,Many land-based MWW made daily entries in their '
notebooks, v/lhﬂ‘a Jo‘st LHK and the alarm experiment jfishermen
provided weékly summaries. Because a 'week' represented the
smallest unit of effort common all groups of land-based

]
3 e
observers, weeks were used as the basic units of land-Based

ol?servei' eff_ort. Thus, ,th‘e highest daily whale court for a“’ 1
given week was used to provide the abundance class for that ’
week. For example, if an observer sighted a single humpback

whale_on one or more ‘days of a given week, these

observations were comgined and the humpback whale count was
ass_igneﬂ an abundance class 1 for that week. . The assignment
of abundance classes was to some extent subjective because
multiple sigfxtings of the same vhale(s) were difficult to
discern from siqhting§ of different whales. For example, a »
pair of humpback whales sighted on three days of a given
week could be recorded as an abundance class 1 (if the same |
two whales were sighted each day), or as an abundance class
2 (if six different whales were sighted). Fortunately,

= there were few judgement calls, in part, because observers'
field notes or cross-checks with another observer at the
same location, guided the seleétiunAdt appropriate abundance
classes. 5,

In addition to estimating weekly whale counts from

daily entries of a single observer, occasionally it was, -

i
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necessary, to obtain a singla estinate of whale ahundanca\
from two or more observers reporting from the same 1ocation .
for a given week. This was true particularly for inshore ; g
fishermen, who either fished together or fished in the same

:Jicini.ty, but submitted separate sighting records. The

‘whale abundance estimates from each réport were ’

cruss—checked, and the highest estimate of each speciea tor

a given week was entered as a single observation (i.e. > the’
group of ‘observers was treated ' as a single observer).

shipboard observer effort was expressed in either

nautical miles or number ‘of ship tracks (defined in sectien . (.
S 2.3.1). - i
Two indices of whale abundancezagre used in th?

analysis of the sighting data: .sighting rate and sighting &

frequency. Sighting rates provided an overall. estimate of

num!;ers of wha‘les, and sighting frequencies indicated -
numbers of whale sightings. Sighting rates for the e

land-based network results were‘express.ed as the mean

abundance class per week. sightlng rates for the shipboard

network results were expressed either as thg number of | 2
whales per nau‘tica]: nile or as the mean ab{xndqnc‘e class per

ship track. The latter measure of shipboard observer effort
‘was used for instances when whale counts had been converted” .

into abundance classes. Sighting £ ies wei:‘e

as the number of whale sightings per week for the land-based
data; and per ship track for the shipboard data.
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2.3.2.2 ° Whale Distribution:
The overall distr. of each ies were
Ldentiﬂ.éd in the land-based and shipboard study areas using

all available data for the summer study period; June —
September, 1979 - 1982 (land-based) and 1976 - 1983
(shipboard). The proportion of sightings attributable to

each abundance class (observed of each
class éi‘vided by the total number of sightings for a given
area), provided an indication of mean aggregation size. It
) was assumed that areas marked by the regular presence of
smaller aggrega(:ionu of whales (0 - 5 whales) were no less
signifigant than areas marked by sporadic visits of large
aggregations of: whales { > 5 whales). qonicquen‘.'.ly,
sightiﬁg rates were used in combination with sightﬁq
frequencies 'to identify which sections had a higher affinity
fc;rl each species, i.e., sections were rank-ordered using the
mean of tx‘le ranks of both abmqnnce indices. 1In addition,

contingency tables were used to sighting es
along,sect‘inns‘, and to identify sections with the higilest
sié}tinqv frequencies (from the relative contributions
//oi each section to the ‘total xv., Elliott 1977).°

Ret_;ression analysis was pérformed on sighting rates and
observer effort to see if the spatial distribution of each
species had been affected hy._ observer effort.

Hont:hly' and annual changes in distribution were
examiped by dividing the land-based and lhipimard. study

areas into north, east and suﬁth sections, 'routhy

2
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counterpart to Lahrudor/the north coast o! Naw:oundlahd, the
east coast of Newfoundland and the south coast of . -
Newfoundland. Monthly and annual sighting rates were
calculated for each section. x
Annual siqh.‘tinq rates and ‘frequencies for each section
were correlated with year to check for annual shifts in
dis'gtihution. Trends in monthly and annual whale ah)mdance
were compnted between sections by correlation analysis.
Correlation analysis was also used to compare trends.in
monthly/annual whale iree 4 ‘and c

land-'based and shipbcard study areas (using comparable

sectiens) .

2.3.2.3 Fl ons in Whale A

Fluctuations in monthly ahd annual whale abundance were !
exapined for each species. The ’analysaa of monthly
abundance used data from all available months, iﬁcluding:
January- - December (land-based data) and May - septembe'r
(shipboard data).- Analyses of annual summer abundance were
inltially performed on all of the available June ~' Septemhar
data :or each year, and then on data corrected for annual
differences in observer effort (using only the statistical
areas, one degree squares and months common to .each yegr) -

Mean annual summer abundance was correlated with year
,to detetmine any ovex:‘au trends in whale.abundance. _The

Freidman tWo-way analysis of variance by ranks' (Elliott

1977) was used to test for differences in mean




& 4
among months ‘an‘d among years for each species. 'l'ge ]
variability in abundance among sections wag not expected to.
‘interfare with . reaching conclusions about the differences in
the months/years, because the test ranked abundance only
within blocks (sections) (Elliett 1977) . When significant

ditt‘erences were found in whale abundance among months or

years, mu].tiple comparisons using the Freidman test were
made among the months/years by copparing the differences
hetween their rank sums, to a critical ;range (Elliott 1977).

g correlation nnalysis was used to compare trends in 5

‘monthl: anual whale a species and between
land-)pased and shipboard study areas (using comparable
months and years) . 2 .

RAqression analysis was pe}!ormad on siéhti’ng rates and
observer effort to see if monthly/annual abundance of each

species had been affected by observer.effort. -




3. REBULTS

3.1 Observer Networks: ’
3.1.1 Distribution of Observer Effort & Contributions of Each
1 Observer Group: %
Land«based observers 'cont;ihuted 1547 weeks of summer
observer effort (June - Sép;em;aer, 1979 - 1982) from 38,
. Newfoundland Statistical Regions. The distribution of
land-based observer effort ig~ghown in Figure 7. .

. ' Seventy-four LHK from 43 lgcations within ‘the study
area Participated in the land-baked sightin:; network by _
submitting a minimum‘ of two weekly reports during the summer
nmonths (June - séptember) from 1980 - 1982 (Appendix.4).
They contributed 57% of the tgfal summer land-based observ_er
effort (Table 1), from 1979 - 1982. LHK contributed 90% of
the observer effort outside of the summer months, and all of
the winter sighting effort (December - February).

Lighthouse stations’ w‘ere located ;m headlands around the

coasts of' land and L ( 4).

i Twenty-five MWW (excluding alarm experiment fishermen)
submitted at least two weekly reports (totaling 22% of the

‘summer—observer effort) to the land-based whale sighting

N v

- data base, from 1979 - 1982 (Table 1). Thirty-two fishermen
in 1979 and 159 fishermen in 1980, from a total of 53 :

v locations, collected whale sightings in conjunction with the

alarnm experiments which were conducted as part of a study of




LABRADOR

al NEWFOUNDLAND

65 82 72,

76

58

52°

51°

r50°

60° 59° 58° 87° 56° 55° 54°

?1gur;'7. Dia,gbution of summer observer effort (in weeks)
for June-September, 1979-1982 in the land-based study area.




Contributions of each observer group and of tested observers to the whale

* TABLE 1

sighting data base

These tables show the relative contributions of each observer group to the

total and to the summer data

bases. Some of the land-based locations had

both LHK and MWW. Numbers marked with an asterisk indicate the tol‘.nl
number of observer lgﬂ,tim.

I: Sumer Land-Based Data Base (June - September, 1979 — 1982):

v No. of H z
Contrb Contrb Tested Tested Tested
No. of No. of Effort to Tot to Tot Obsvrs No. of Effort Obsvrs Effort
Group Obsvrs Locatn (wks) 0?;;:9 Egorr. in Grp Locatn (wks) in Grp of Grp
: : ) B
LHK 74 43 881 48.7 56.9 18 16 254 24.3 28.8"
MW 25 32 341 16.4  22.0 11 20 231 44,0 67,7
AF 53 53 325 34,9 .21.0 0 0 0 ] 0
TOTAL: 152 116“' - 1547 29 36 - 485 19.1' 31.4 "

II:

Total Land-Baded

Data Base (Jumlary -

Decenber, 1979 — 1982):

No. of No. of Effort

No. of
Contrb Contrb Tested

%

k3
Tested Tested

to Tot to Tot Obsvrs No. of Effort Obsvr fort
Group Obsvrs Locatn (wks) Ol(mvrs Effort in Grp Locatn (wks) in Grp oX Grp
()
LHK 74 43 1512 48,7 66.8 18 16 510 24.3 33.7
MW 25 32 418 16.4 18.5 1 20 2719 44,0 66.7
AF 53 53 33 349 147 [} 0 0 [} 0
TOTAL: 152 116% 2264 29 34 789 19.1 34.8
III: Total Shipboard ata Base (May - September, 1976 — 1983):
No. of z z
p Contrib Contrib Tested Tested Tested
No. of Effort to Obsr to Tot Obsyrs Effort Obsyrs Effort
Group Obsvrs (p mi) Total Effort din Grp (n mi) in Grp of Grp
i (2) (2)
Expert 18 32720 41.9 75.0 9 20077 50.0 614
MWW . 10876 58.1 25.0° 8 §980 32,0 64,2
TOTAL: 435 - 17 . 27057 39.5 62,1




»whale collisions in fixéd fishing gear (Lien 19794: 1980Db) .

They contril /)ted one-fifth of the summer 1und~bast observer ™
effort from 1979 - 1982. MWW and the alarm experiment
fishermen, 'who participated in the sighting network, were
located mostly around th\e Avalon Peninsula (Appendix 4).
Land-based locations with a minimum of four weeks of
data per summer for two or more years were designpted as
principal observer locations. There were 39 ptln‘(‘:ipal

observer locations (in 24 statistical areas) mannéd by LHK,
|

MWW and alarm iment fi dix 5 provides

account of the.annual and monthly distribution of effort--

these locations.. The principal observer locations and other

place names mentioned in the text, are mapped in Appendices
7 and 6, respectively. Forty-seven IHK from 26 locations
were counted among the principal observers .of the network
(many locations had more than one LHK, a principal and two
or ‘more assishn;s),. LHK, from 7 of these locations,
providad year-round observations. By contrast, there was a
high turnover rate of MWW each year. Eighteen MWW and 42
alarm experiment fishermen from a_total of 15 locations
submitted observations for more than one summer. No MWW
made observations throuq)}out an entire year. °
Twenty-five MWW participated in the shipboard observer

netwoxl{ althaugh cruisé and research reports, submitted by
experienced whale researchers made up almost 70% of the
gh:lphoard sighting data (Table 1). '

_ Shipboard routes by month and by year are shown, in |
Appe}ldlx 8. The east coast of Newfoundland was surveyed




.every year (1976 - 1983). Southeast Labrador was surveyed-

sometime during the July - September period, every y?a;r

except 1976. Surveys along the west coast of Newfoundland ¢
and on the Grand Banks of Newfoundland cccqrréd from 1980.°-
"1983." Whitehead and others conducted vhale research off the

Bay de Verde Peninsula, southeast Newfr;undland; ‘from *1978' -
1981, and performed annual cetacean surveys along the east

coast of Newfoundlard to. Labrador .each year except for 1977

and 1980 (Perkins and wWhitehead 1977,‘w‘hitehead et al.)l.97B, ve
1979, 1980, 1981, Whitehead and Carscadden 1985). On'the

b

northea: coast of land, one fish c;llectgd,_

observations from May - October, 1979 - 1982, while fidhing :
the area within a 65 km radius of Point Riche. The '
distribution of shiphoard observer effort for June -
Septembey, 1976 - 1983, is presented in Figure 8.

- A
3.1.2 Observer Reliability:

one-thi‘rd of the land-based observer etfort was -

contributed l;y observers, who were tested for their

reliability in identifying whales (Table 1). The proportion

of ‘observer effort contribiuted by tested sHfipboard observers
vas higher, exceeding 62%.° Not all observers were given the
reliability te;t. In particular, fishermen who had N Yy oy
participated in the alarm éxpe‘rim\nés two years Setore the o
test was developed, were not tested.: The process of " .,
cross-cheékinq and summarizi;ng the sightings 'qubniiﬂ;ed by B
multiple observers in one area for the same weel'c, probab;

helped ,t::: ef{minate much of ‘the questionable data from -

. o G
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untested observers. Never aata from

observers who submitted sole source reports ;vera anl‘uded
(Appendix 4)." These observers contribited to approxjmately
37% of the land-based effort and 9% of the uhipboard‘eﬂort.
’ Reliability test results are presented in Table 2. All

of 19 tests distributed to expert whale reaearchel‘:‘s were
completed and returned. This group carractl‘y identified 91%
(43.5 + 3.3) of the pictures (Table 2). Thé tests from the
networ)‘c observérs (land-based and shipboard), therefore,
were graded out of 43.5. The wa.u,yd—basad and shlphourd)
correctly identified 76% (or 32.9 + 4. 9) of the 43.5 answers
.and LHK, 66% (or 28.7 + 5.5). Assuming that the \mtest_ed,
sole-scauiae observers would have obtained test seores’
comparable to the tested LHK and MWW, then apg‘roxlﬁat;.ely 11%
of the land-based and 3% of the shipboard data were
unreliable .(the LHK and MWW together, correctly identified °
an average of 71% of the 43.5 answers). .

Many of the test answers were intended to check the
reliability of humpback, finback, minke and pilot whale
identifications. The resulting reup;mun tor each of Afhe tai
four species were gru‘d !or the percantaga of correct
ansvets and were examined for any bias toward a spacies (by
repeatedly favcurl.ng one or more species in incorrect
responses). Most of the- observers who were excluded- from .
the an_na:!.ysea of a given species made no attempt to identify
the piétu:;es of that species; i.e., left the answers blank
or admitted to not recugr{izing ‘the species. Finback and
minke whales were the two species most commonly.&onfused




TABLE 2

o |

Reliability test mean scores for urlj observer group
wd

Summary. of the average scores obtained by the observers who were tested
for their reliability at whale identification.

Mean Mean Mean Mean Mean
Total Hpbk Fin Mipke Pilot

No. of No. of - Score Sgore Score Score Score

Tests Tests (/48) (/16) (/1) (/6) y (/1) -
Observer Type Sent Ret'd Rer.’d +s.d. # 8.d. +8.d. # sf{. + 8.d.
Expert 19 19 100 43.5 15.2 6.0 5.3 6.6
Researchers +3.3 +1.4 $£1.3 £09 +0.5
Lighthouse 74 18 24 28.7 10.4 3.9 3.6 3.6
Keepers +£5.5 £3.0 £1.6 +1.3 + 1.4
Whaie 33 15 45 32.§ 1.4 3.7 3.8 4.3
Watchers . +4.% £2.8 1.4 £1.4 214

L




w‘ith each other' in the test, even by the exi:ettu, Much of .
the confusion probably can be attributed ‘to the absence of
an‘y scale in the pictures. Only three observers were
excluded from the analysis for humpback whales. More
observers (8) were excluded from the finback whale aﬁalyais
than for any of the other species: In total, only 8% of the
land-based observer effort was excluded because of poor
reliability scores. i)nly one. observer's data were excluded
because of species bias. Details of’data excluded by ‘pour

test scores are presented in Appendix 9.
i &

3.2 Whale Sighting Results

3.2.1 Humpback:

2 MR T Spatial and Tampora‘ bpistribution: L .
Humpback whales were sighted in all sections of each

study are: (Tables 3 and 4), but were distributed

predominately along the south and east coasts of

land &nd the coast of L (Figures 9 ‘
and 10). The land-based results indicated that humpback
whales were present in w'aters‘ off Newfoundland throughout
the year (Table 5), although their abundance was )
significantly higher from May - August than it was from
Septémher - April, p < 0.05 (Figure 11). The shipboard
results indicated that humpback abundance was significanfly
lower in saptemyer than it was from May - August (Table 6,
Figure 11) . No significant differences in humpback
abundance were found ambnq the months, from May - August

(ship-hoard results). There was no significant correlation
.




‘Abun' - the totsl sbundance of whales in'each section, (x1 + x2 + x3), where x is the observed frequency
of sightings. 'Sight-Freq.' - glgh:lng frequency, expressed as the proportion of the total number of
weeks with sig,hungs.

TABLE 3

\

Dist?bution of humpback whales from the summer land-based network results
(June — September, 1979 - 1982).

'Contrib” to X' - the contribution of each section's observed sighting

frequency to the X° statibtic. The asterisks in this column designate sections which have higher than the -
i of
Obsv'd Freq Sight . Ranks (/15) Contrib”
Land-Bd Stat (in weeks) Total ~Rate Sight Sight Sight to Total
Section Areas 0 1-2 (wks) Abun Abun/Tot Freq Rate Freq Mean X’
1 6,7 51-18 20 5 84 53 0.631 0.393 9 9 9 0.35
2 9,10,14 28 17 23 30 98 153 ' 1,560 0.714 . 1 1.5 1 #17.49
3 11,12,13 12 5 88 41 0,466 0,273 10. 11 10 5.35
4 15-19 59 26 15 "6 106- 74 '0.698 0.443 8 7.5 8 0,01
5 20,21,24 45 37 31 7 120 120 1.000 0.625 2.5 3 2 %9,90
6 22,23 8 19 14 0 117 47 0,402 0.282 11 11 1.5 . 6.32
7 46 30 22 14 112 116 1,036 0,589 2.5 4 3.5 *6.08
8 26,27 52 28 2 6 110 94 0.85 0.527 6 5.5 6 2,13
9 28,29 46 25 22 8 101 93 0.921 0,544 4.5 5.5 S5 #2.76
10 30,31,32 60 11 2 0 73 15 0.233 0.178 13 13 13 11.10
11 33,3 35 58 24 4 121 118 0.975 0.711 4.5 1.5 3.5 *21.05
12 37 5822 2 0 8 26 0.317 0,293 12 1., 113 3.84
13 39,40,41°87 9 O O 96 9 0.094 0.094 14.5 14.5 14.5 25.74
14 44,45,49 65 8 0 0 73 8 0,110 0,110 14.5 14.5 14,5 17.80
15 1,50 59 27 7 13 106 80 0.755. 0.443 7 78 7 0.01
TOTALS 98 1487 1047 0.704  0.436 - - - 230.3 (p < 0.01)

-




TABLE b

Humpback whale distribution from the summer shipboard network results.
(June - September, 1976 — 1983).

'Total No. of Whales' - actual number of whales counted. 'Sight Freq - sighting frequency, expressed as
the proportion of the total number of tracks with sightings. 'Cntri.b to Total X'' - the contribution
. of each section's observed sighting'frequeéncy to the X' statistic. The asterisks in this column designate

sections which have higher than the q1 y of ags
. Obsv'd Freq Total Total ~Sight " Ranks (/17) | Contrib™
Ship-Bd « Latitude, (in tracks) No.of Dist No. of Rate Sight Sight Sight to Total
Sec:%on' Longitude 0 1 2. 3 Track (n ‘li) Whales (#/n mi) Freq. Rate Freq. Mean x*
1 °,60°-6 48 1 0 0 49 1898 1. 0.000, 0.020 16 16 16 . 9.40
2 54'356' 55°-! Z% 5 0 3 42 1324 128 0,097 * 0.190, 6 8.5 7 0.30
3 °, 56 9 1 0 73. 1981 . 24 0.012 0 137" 12 * 10.5 10 2.79
4 56° 13° 11 8 5 37 1938 332 0.171 °
5¢ ° 88 15 0 0 103 2324 24 0.010
6 55 8 0 0 63 1103 18 0.016
7 43 12 4 0 59. 2768 69 0.025°
8 47 8 2 1 58 1908 82 0.043
9 61 11 6 3 81 2227 245 0.110
10 48 23 27 12 110 3052 763 0.250
11 97 22 13 2 134 2212 243  0.110
12 75.2 1 0'78 798 16 - .0.020 *
13 3 4 0 0 37 1209 6 0,005
14 29 6 5 0 40 ° 1153 53 0.046
15+ 43°-45°,49°-51° 15 8 7 «3 33 1162 251 0.216
16 45°-48°,54°-59° 43 1 0 0 44 . .1 0.001
17 46°-51°,58°-60° 43 -2 0 O "45 1618 .2 0.001-
S = E o
TOTALS ©835.148 74 29 1086 30183 2258 0.075 0.231 - - = 189.8 (p < 0.01)
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TABLB 5 » .

Hunthly abundance’ of humpback whales from the land-based
network results, 1979 - 1982,

Column headings are identified in Table 3.

Obsv'd Freq
(in weeks) Total Sight Sight
Month 0 1 2 3 (wks) Abun Freq Rate !

Dec-Feb« 114 10 2 0 126 14 0.0952 0.1111
Mar/Apr 111 12 4 2 129 26 -0.1395'0.2016
Hn‘y 168 53 AZL:) 9 250 120 0.3280 0.4800
./June » 232 118 ;l 39 460 377 0.4956 0.8196
July 306 141 100 38 .585 455 0.4769 0.7778
August 181 61 26 18 286 167 0.3671 0.‘5839
September 120 27 6 3 156 48 0.2308 0.3141 .
Oct/Nov 124 22 4 0 150 30 0.1733 0.2000

J . TABLE 6 £ {

Monthly abundance of humpback whales from the shipboard
network results, 1976 - 1983.

Column headings are identified in Table 4. .

Obsv'd Freq Total .
(in tracks) No. Dist No. of Sight Sight
Month 0 1 2 3 Track (n mi) Whales Freq Rate

May 97 11 1 0 109 2572 30 0.1101 0.‘0117
June 233 48 26 4 311 6893 492 0.2508 0.0714
Jvuly 262 58 30 12 362 9406 907 0.2762 0.0964
Aug 238 28 16 12 294 10042 785 0.1905 0.0782
Sept 102 14 2 1 119 3842 113 0.1429 0.0294 *
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*y " in monthly the land d and
shipboard results. Monthly humpback abundance was not
significantly .correlated with effort, from May - September,
for the results of either network.

\ The highest sighting frequencies for humpback whales in
the land-based network results, occurred in se;:tions off the
northeast coast of Newfo‘undland (including the headlands

' from Cape Bonavista to Peckford's Island) and off the south
coast of Newfoundland (Hermitage and Fortune bays).
sightinq frequencies in these sections (Table 3) exceeded
0.71 throughout the summer (about one humpback sighting
every ten days). Despite similar sighting frequencies, the

coast of. land had a higher humpback % 5
sig‘hting rate (1.56 or about 6 whales'/ week) than Hermitage
and Fortune bays (0.98 Vor 1 - 5 whales / week). The

¥fference indicated the higher’ occurrence of large
u/a;qreqations ( > 5 whales) of whales off the nox?theast coast
of Newfoundland. Seventy-six percent of the humpback
sightings off the northeast coast consisted of more than
five whales compared to 33% in Hermitage and Fortune bays.
The lowest sightit’xg frequencies occurred along the southwest
4 and west coasts-with one hum‘{:back sightihg every 9 - 11
weeks. w5
There was a significant correlation (p < 0.05) between
l;umpbacx distribution :;md observer effort in the land-ba;ed
study area. ’ Howevér, the significance of this correlation
depended upon the inclusion of t;lo land-based sections on

the south coast of Newfoundland; one with high observer
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effort/high sighting rates and the other with low effort/low
. sighting, rates. These two sections were dnuble-c.hecked for , ;

possible sampling biases, but none were apparent. There ool

were several oﬁsewets in both areas data sections and

usually more than one per location. Six ohsegvers had ‘

complated reliability tests and all of them éemonstrated

abil}ty to identify humpbadk whales in the test. Although

two were excluded from the<analysis of mink® and pilot

whales and one from the “analysis of finback whales, none of

the remaining tested observers to X g
whales with other species. a;reports submitted .
independently from observers ii-n/ench area tended to be
similar. The observers in tfe area of Hermitage and Fortune -
‘bays reported frequent humpback whale sigﬁtings, while the
observers on the west side of Placentia Bay reported few. i
Sightings from Hermitage and Fortune bays were not limited
to humpback whales, but included numerous sighings of
'finback, minke and pilot whales, and occasional sightings of
unidentified whales and porpoises.

In ‘the~shiphoard,study area, humpback whales v;e're most -
abundant off the east coast of Newfoundland (Cape Broyle - \
Cape Freels), off the s coast of L (south of

Hamilton Inlet), ‘and on the Southeast Shoal. All of these *

areas were f! by large ions of

. whales; i.e., 54 - 63% of the sightings c\ontained more than

five whales. No large aggregations of humpback whales were

recorded on the southwest ur‘west cofsts of Newfoundland or

. north of 56°N. 7




3.2.1.2 Changes in Spatial Distribution over Time:

’ The land-based network results indicated that many
humpback whales appeafed to bypass the south and east coasts
of Newfoundland, arriving ﬂn the Strait of Belle Isle and
off southeast Labrador in May (ingurg 12, Appendix 10).

This w:s not detectéd in the shipg\joard results because there
were no surveys in north section of tire shipboard study area
in May and June (Figure 13, Appendix 11).
there was a significant correlation between the mBnthly
humpback sightinq‘rat:es for the north and south sections of
the land-based study area (p < 0.01), but not between north
and east sections. Humpback sighting rates increased in May
and remained high through August forvbcth the north and
south sections. Humpback abundance in the east secti’on diad
not increase until June (Figure 12). Thé;'e was a
significant correlation between the monthly sighting rates
::}/thé east sections of the land-based and shipboard study
éeas May - September (p < 0.005). - o

Land-bgséd observers on the north coast of Newfoundland

recorded Jfumpback whale sightings in Notre Dame Bay as late
as December (Appendix 12). Records of winter sightings were
rest¥itted to the epst (Bonavista and Trinity bays) and
south (Hermitage an{l St. Mary's bays) coasts of Newfoundland
although much of theé north coast and the Labrador coast were
reported to be covered by iéé from January - March. The
earliest spring record in the Strait of Belle Isle occurred
in April. Appendix 13 gives detlails of monthly humiback
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t distribution in the shipbcard'study area.
The results indicated annual shifts in humpback whale

. distribution. sighting fr cies in the north
<

section of the land-based study area significantly increased
(p < 0.05) from 1980 - 1982 (Figure 14, Abpendix 14).

Humpback abundance (rates and frequencies) significalln'tly

declined (p < 0‘.05) in the east section of the shipboard

study area from 1976 - 1983 (Figure 15, Appendix 15). There

were no significun; trends in humpback abundance in the east

i and south sections of the land-based study area or in the
north sectionvot the shipboard study area (Figures 14 and

. 15). . There were no significant correllntions between the
}and—based and shipboard results for _annual' humpback

abundance in either north or east sections.

3.2.1.3 Annual Trends in Relative Abundanc

Humpback sighti}lgv rates sigﬁificantly déclined from
1976 -'1983 in the ship};oard study area (p < 0.05), as '

indicated by a correlation analysis performed on years with
a similar distribugion of effort; 4i.e., using only the one
degree.squares common to each year (Fiqu}re 19, Table 16) .

This subsample reduced the qudy area primarily to the east

-~ ' section of the'shipboard study area, where.a decline in

.

i humpback abundance was noted in-the preceding section. No
annual trends in the relative !undance of humpback whales
were detected /for either study area, when each study area

L wns.’éampfed as a whole (Figures 16 - 18, Table 7 - 9).
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TABLE 7

Relative summer abundance 0f humpback whales from
land—based data (June — September).

Column headings are identified in the legend for Table 3.

[ Obsv'd Freg
(in weeks) Total
( Year 0 1 2 '3 (wks)
)

Sight Sight
Abun Freq Rate

1979 100 47 33 10 190 143 0.4737 0.7530

1980 347 157 84 39 628 442 0.4459 0.7040

1981 222 81 62 31 396 298 0.4394 0.7520

1982 169 62 24 18 273 164 0.3810 0.6007
TABLE 8

Relative summer abundance of humpback whales from
land—based data sorted for months and statistical areas
common to eéch year,

1979 was excluded frod these results because there vas
little overlap in the study area between 1979 and the
remaining three years, The comparison among 1980, 1981 and
1982 included 11 area sections:
13, 14 and 15. The comparison IJEI‘.ween 1980 and 1981

excluded only section 3.

1 2, , 8, 10, 11, 12,

Obsv'd Freg

Year

(in weeks) Total
0 1

3 (wks)

s Sight Sight
Abun Freq Rate

1980 120 67 28 17 232 174 0.4828 0.7500
.

1981 108 46 50 19 225 203 0.5110 0.9022

1982 81 .32 23 14 156 126 0.4808 0.8077

1980 209 107 51 26 393 287 0.4682 0,7303

20 310 241 0.4516 0.7774

1981 170 1 59 61




TABLE 9 o

-

: ~
Relative summer gbunddnce of humpback whales from the +
shipboard data (June ~ September).

Column headings are identified in the legend for Table 4.

Year

Obsv'd Freq Total Total
(in tracks) No.
1

Naut.

Sight’ Sight

3 Tracks Miles Abun Freq Rate

1976-77 49 17 9 1 76 2961 36 0.3553 0.4737

1978 11 1311 3 38 1558 44 p,]xoa 1.1579

1979 211 19 10 11 251 T3 3F 72 0.1594 0.2868

1980 166 28 18 8 220 6136 88 0.2454 0.4000
. 1981 147 27 10 3 »1327 5344 56 0.2139 0.2995

1982 201'31 7 3 242 4956 54, 0.16964);2231

1983 52 13 9- 0° 74 2091 31 0.2973 0.4189

! ¥
-

TABLE 10

Relative summer abundance of humpback whales from the
shipboard data sorted for the one degree squares common
to each year.

The area sampled included sectlons}, T+ 85 9.‘ 10, and

0bsv'd"Ereq Total Total

' Sight Sight

(in tracks) No. Naut.

Year 0 1 2 3 Tracks-Miles Abun Freq Rate

1076-77 18 15 7 1 41 1882 32 0.5610 0.7805
1978 111111 3 36 1467 42 0.6944 1.1670
1979 591410 11 94 2706 67 0.3723 0.7128
1080 531316 6 88 2494 63 0.3977 0.7159
1981 5112 9 1 73 2141 33 0.3014 0.4520
1982 89 10.3 1103 41951 19° 0.1359 0,1845
1983 20 7 4 0 31 / 982, 15 0,3548 0.4839




3.2.2 Finback:

3.2.2.1 Spatial and Temporal Distribution: )
Finback whale distribution was significantly correlated

(p < 0.05) with humpback whale distribution in the shipboard
study area. Shipboard results indicated that finbacks were
found primarily off the east coasts of llewf_oundl‘hhd and
Labradox: (on Hamilton Bank) and on the Southeast Shoal
" (Figure 20, Table 11). ~Sightings x‘v}ere rare on the southwest
and west coasts of Newfoundland and north of 55°N.

_There was no correlation between the distributions of
finback and humpback whales in the land-based study area.
The pighest finback sighting rate for any land-based section
(Figure 21)* was recorded off Ferolle Point (0.98 or 1 - 5
whales / veek), where few humpbacks v}ere sighted. However,
finback and humpback whale distril?nticn did overlap in
areas, notably }-I_emitage and Fortune bays. This area-had
the highest sighting freguencies for both species (Tables 3
and 12) . -

The finback sightings in Hermitage and Fortune bays
tended to be‘ of small ;‘aqgr‘eguucns., Large aggregations of
finbacks were seen mos‘tly off Ferolle Point, where 60% of ’
the sighti‘nqs had more than five whales (Table 12). There

were few Bhi[;bba!d sightings of large aggregations of
finbacks. Less than 25% of the Shipboard sightings had six
or more whales and groups of 20 or moré whales were seen
my»of?mpaviétu and Notre Dame b;ays (Table 11).

The 1un;i-based results indicated that finback whale

abundance was significantly higher from May - September than




R o

-~ %
oo
. / . :
0
o | o {001
.~
ook o s
,002| 0.02

' ¥l

LABRADOR
5 001
. (
o
s

0!

oqQe

ry 07 i .
: . R 3 i ) :
o 2§ NEWFOUNDLAND 2 ‘

( ntr’hm o T . 9 /
~ B,(-'J s
o o o ° o 0.01 o o
. ) i >
= ) —
lf\/" r o o 07| 0ot
o Pro
\ 001 | 0.04
A
002 | 0.01

v




TABLE 11

Finback whale network results.

from th T
(June - September, 1976 - 1983).

Column headings are identified in the legend for Table 4.

Contrib”
to Total
x

Obsv'd Freq Total Total ~Sight Ranks (/17)
Ship-Bd Llatitude, (in tracks) No.of Dist No. of Raté  Sight Sight Sight
Section Longitude o 1 2 3 Track (n mi) Whales (#/n mi) Freq. Rate Freq. Mean
s

1 55°-57°,60°-62° ., 2 0 0 49 1898 2 0.001 0.041 13 .13
2 54°-56°,55°-58° . 3! 4 0 0 42 1324 14 0,010,095 7 g |

. 3 53.55°,56°-59° 71 2 0 0 73 1981 ' 6 0.003 0,027 13 15.5
4 50°-52°, 55°—55° 3% 1 1 0 37 1938 12 0.006 0.054 8 11
5 57°- 4 0 0 103 24 4 0,002 0,039 13 13

6 2 0 0 63 1103 4 0,006 0,032 13 15.5

i 7 4 Q 0 59 2768 5 0502 0.068 13 9.5
8 - 2 2 58 1908 91 0.048 0.155 18 4
T 9 3 3 1 81 2227 -81 0.036 0.086 74
10 21 9 0 110 3052 153 0,050 0.273 1.5 1
11 11 4 0 134 2212 66 0.030 0.119 3
T 12 o 0 o 78 798 0 0.000 0.200 13 8 75
13 2 0 0 W 1209 3 0.002 0,081 13 T

14 9 0 0 40 1153 19 0.016 0.225 6 s

15 » 5 2 o 33 1162 29 0.025  0.212 S 2.5

16 45°-48°,54°-59° 41 3 O 0 44 1508 3 0.002 0,068 13 9.5
17 46°-51°,38°60° 43 2 0 O 45 1618 2 0.001 0.046 13 13

fopudwo
ERTEY I

°
B

#3533
0.33
7.53
0,92

*6.83
*4,56
0.37
1.27

A )

30183 494 0.016 0.097 - -

0
@
2
@
]
8
w
-
o
&
S

78.8 (p < 0.01)
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Figure 21. Summer sighting rates of finback whales for
each statistical area within the land-based study area




TABLE 12

Distibution of finback whales from the sumer land-based network resfilts
(June - September, 1979 - 1982).

Column headings are identified in the legend for Table 3.

X
Z Obsv'd Fre Sight Ranks (/15 Contrib” -
. Land-Bd Stat anaekazq Total “Rate  Sight Sight e o
Section Areas 0 1 2’3 (wks) Abun Abuh/Tot Freq Rate Freq Mean X'
1 6,7 56 18 9 1 84 39 0.466 0,333 3 3 3 *19.08
9,10,14 77 2 0 0 79 0.025 0.025 11.5 11 11 8.13
3 _ 11,12,13 61 12 0 0 73 12, 0.164 0.164 8.5 5 7 *0.11 ]
4 15-19 95 5 6 0 106 17 '0.160 0.104° 8.5 9 9 1.47
5 20,21,26 94 7 10 0 111 27 0.243 0.153 5 6 5 0.01
6 23 9 1 0 0 8 1 0.012 0.012 13.5 13 13 10.02
7 9 6 2 0° 98 10 ©0.102 0.082 10 10 10 3.00
8 26,27 95 7 8 0 110 23 0.209 0136 6 8 7 0.12
9 28,29 69 15 10 1 95 38 0.400 0.274 4 4 4 *9.86 s
10 30,31,32 72 0 0 73 1 0.014 0.014 13.5 12 3 8.98 3
11 33,36 70 42 5 1 118 57 0,483 0.407 2 1 1.5 #52.46
12 37 10 2 0 82 14 0.71 0,146 7 7 7 0.00
13 39,40,41 138 3 0 0 141 3 0,021 0,021 11.5 14.5 13 IS.L‘I_/’
- 14 44,45,49 46 1L 15 1 73 44 0.603 0.370 1 2 1.5 _%23.81
15 1,50 0 0 9 0 0.000,0.000 15 145 13 . 13.43
TOTALS 1218 140 67 4 1429 288 0.202 0,148 - = 195.1 (p < 0.01)
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it was from October - April, p < 0.05 (Figure 22, Table 13).

was significantly lower in May than it was from June -

Shipbnard‘network results indicated that tinbackliabundaxzce
eptember, p < 0.05 (Figure 23, Table 14). No slgnifieunt
dh erences in abundance were fourid among the months, May -
Sap:;nber (land-based results) or June - saptembar. -
(shipboard results). There was no correlation between the
land-based and shipboard monthly finba;k abundance.
However, monthly finback sighting rates were correlated with
those of humpback (p < 0.001) and minke \(p < 0.01) in the
land-based study area, for the period from January =~
December. - Monthly finback abundance was not correlated with -
observer effort for the period from May - September for
either data base.
" £y

3.2.2.2 Changes 1n.spatia1 Distribution cver Time:

Finback whales were present in the north section of the
land-based study area before the influx of seasonal migrants
appeared in the south section in May (Figure 23, Appendix
18). Finback abundance increased in the -east section of the
land-based study area in June, and in the north section it
increased in July. There were no correlations in monthly
finback abundance among sections of each study area, or
between the land-based and shipboard results.

The shipboard network results indicated that finback
whale numbers peaked in'the south section in June and in the
east section in July (Figure 24, Appéndix 19) . There were

ino finback whales in the south section of the shipboard
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Monthly abundance of finback®whales x(ol the lsnd-blled

‘network results,’

Colusn headings identified in the legend for Table 3.

Obsv'd Freg
. (in veeks)
1

Month 0

Sight Sight
Fregq Rate

Dec-Feb 138

Mar/Apr 131

May 215
June 356
July 467

August 234
‘September 140
Oct/Nov 155

0.?350 0.?620
0.0643 0.0714
0.123470.1592
0.1624 0,2282
0.152 0.2069
0.1613 0.2115
0.1025 0.1218
070491 0.0491

»

Honth!y ubundnnce of finback vhales from the shipboard
netvork results, 1976 -1983.

Coluamn heudlngs are identified in legend; for Table 4.

Obsv'd Freq
(in tracks)

Month 0 1

No. of “Sight Sight
2 3 'ruck (n mi) \nmu Freq Rate

May 108 1
June 280 28

July 32031 11

Aug - 26818
Sept? 112 4

0.0092 0.0004

86 ' 0.%s7 0.0125

0.1160 0.0213

0.0884 0.0145
v
0.0504 0.0167
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Figure 23, Monthly sighting rates of fingick
whales in the north fme==)
and south(a~~~)sections of the land-
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Figure,24 , Monthly sight
es in the nirth (===,




study area in May. However, there were few shipboard

observations in May from the south and east sec\:ions, and
none in the-aréa west of Cape St. Mary's, where the May *
sightings in the south section of the land-based network

data had been recorded (Appendix  20).

Thsre wera correlations 1n monthly abundance between
finback and humpback whales. chthly finback sightlng rates
were sigqificqntlygcerrelateﬂ “with those of humpback in the
eastsections of bokh :!.and-'based (p <‘.6.0"5) and s)?ipboarld o
(p < 0.08) study areas, for the periods from January -
December ax‘xd from May - sept.emher, respectfively. A
significant correlation (p < 0.005) also occurred between'
humpback and finback monthly sighting rates in the B‘Oﬂ\’-h
section of the land-based séudy area, for the period from
January - December.

Winter and early spring.(from December - April). N
sightings of finback v;hales in the land-based study area
were confined mostly to the north and south, sections
(A'ppendix 20). Ferolle Point (north sécci'on) and the south
coast of Newfoundland from Burgeo to Fortune.Bay were the

areas most tr‘equented" by finback whales during these months:
&

‘4.4 Annual finback .abundance (rates and frequercies)

significantly declined (p < 0.05) in the east éection of the
shipboard study area from 1976/77 - 198% (Figure 26,
Apgendix 23). There was a significant correlation

. (p < 0.05) betwean annual finback and humpback abundam:e in

the east section of the shipboard study area. There was no

Biqhilicant change in-annual tinliuck abundance’ in the east
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section of the land-based study area, from 1979 ~ 1992

(Figure 25, Appéndix 22).

shipboard ’data, usi)

However, a reanalysis of. the

bnly annual sighting rates from 1979 -

1982, also indicated no decline in tiﬁpack‘ %hale abundance
in the east “section of thafshipboa'rd study area.

3.2.2.3  Annual Trends in Relative Abundance:

[

;o

| A de;i;ne in’overall finback.abundance was‘detected in

the shipboard network results for the ﬁériod ﬁ:om 1976/77 -
1983, particularly when the data analyzed were confined to

only the one degree équares surveyed each year, p < 0.01
-
(Figures 18 and 19, 'Tables 15 and.16).

A Freidmtfn test

.
indicated significant differences in annual finback sighting

rates among years, for the period from 1976/77 - 1983.

Hultiple comparisons of the duferencas betﬂaan the rank
sums for each .year indicated no ﬁi_qn}ficant ‘differences
among the years from 1976/77"- 1981, but the 1'962 and 1983

sighting rates were significantly lower (p < 0 5). than the

19%6/77 and 1978 sighting rates.

There was a sdgnificam:

correlation (p <'.0.05) between finback and humpback anhual

in the~ghi

study area (Fiqures 18 and 19)._

* No ttands were found in overall finback abundance in%

and 18). , the’

" the the® 1and~bused study area (Figures 16 and 17, Tables 17

col 1a&ted

1 based obsarvezj

. /
data for a shorter period than the shipboard observer

network. ‘For‘ the period from

no trends found' in the
]
in the shipboard=area.

79 - 1982, there were also

overalzzbundx;nca of ‘finback whales

A Freidman test
|

] <

J

i

erformed .on the

~




TABLE

15~

Relative ‘Summer abundance of finback whales
shipboard data (June - September).

from the

I Col::n headings are identified in the legend for Table 4.
: —
Obsv'd Freq Total Total®
: ¢(in tracks) No. _Naut. Sight Sight
Year 0 1 2 3 Tracks Miles Abun Freq Rate
T.ob 1976-77 QAO 22 "76 2961 20. 0.1842 0.2632
¢ 1978 26 7 5 0 38 1558 17 0.3158 0.4474
k. 1979 23612 4 1 251 7137 23 0.0677 0.0916
1980 196 20 4 0 220 6136 28 -0.1091 0.1273
o
1981 17218 6 1 187 534 33 0.1337 0.1765
1982 295 7 0 O 242 4956 7 0.0289 0.0289
1983 6777 0 0 74 2091 7 0.0946 0.0946
TABLE 16
Relative summer abundance of finback whales from
| . shipboard data sorted for the one degree squares

common to each year.

The *area sampled included sections 4, 7, 8, 9, .10 and 11.
« ' :

B 1983,

-1 982

> Obsv'd Freq Total Total

. (in tracks) No. ~Naut, Sight Sight

. Year 0 1 2 3 Tracks Miles Abun Freq Rate
% 1976-77 30 7 R 2 2 41 1882 17 0.2683 0.4146-
1978 24" 7 5 0 36 1467 17 0.3333 0.4722
1979 82 7 4 1 94. & 270? 18 0.1253“0.11915‘
1980 7312 3 0 88 2494 18 0.1704 0.2045
' ‘1981 - 59 9 5 0 73 2!4’! 19 0.1918 0.2603,
195;: 102 1.0 0103 .1951 - 1 0,0097 0.0097
0 00 vZil 0 0.0000 0.0000




TABLE 17

- Relative summer abundance of finback whales from the
land-| hused\dnta (June - September).

Column headings are identified in the legend for Table 3.

IObav'd Freq . s . <
(1n weeks) - Total ¥ Sight Sight
. Year 1 2 3 (wks) Abun Freq <Rate

1979 1'6/?’ 8 \E 1181 27 0.0939 0 1492 .- 0
1980 AéB 67 32 1 598 134' 0. 1671 0.2241%
1981 336 36 17 2 391 76 0.1407'0.1944
1982 220 29 10 0 259 49 0.1506 0.1892

* TABLE 18

The relative summer abundance of finback whales,
from land-based data sorted for months and statistical
areas common to each Jear.

.The sections of the study area included in this summary are
| given 111 the .legend for Table 8%

Obsv'd Freq
(in veeks)  Total Sight. Sight.
Year 0 1 2" 3 (wks) Abun Freq. Rate

1980 162 26 8 1 197 45 0,1777 0.2284
1981 154 30 13 1 198 59 0.2222 0. 1980
1982 117 1916 0 146 .. 39’ 041986 ,0. ZJ'I]

198D 311 . 44 26 1 382 86 0.1859 0.2251
1981,239 36 16 2 q‘).’)v 70 0.1843 0,2389




3.2.3.1 -Spatial.and Temporal,Distribution:

‘shipboard data from 1979 --1982, indicated no significant

ditterences in f‘nback abundance among) years. ’!‘here _were no
con-elations between land-based and shipboard ‘annual finback
abundance.
372.3 ‘Minke: . R i
- Minke vhales had a predoninately east coast

aistribution (Figures 27 and 28, Tables 19 and 20) that
extended from Placen;:ia Bay to northeast coast of Labrador
(Makkovik Bank and Nain). Minke distribution was not
correlated with either humpback or finback distribution in
either stu? area., The highest minke whale siqhtinq

frequencies occurred in bays around the Avalon Peninsula

! (Figures 27 and 28), and in Groswater Bay, Hamilton Inlet

(Figure 28). With the exception of St. George's and Bonne

bays, minkes were rarely along the and
west coasts of Newfoundland; (Rigures 27 and 28). Minke
distribution was not cor;efateﬂ with the atstriﬁutionAof
observer effort. *

Monthly minke abundance in the land-based study area
(Figure 29, Table 21) was siqniﬂcantly higher ‘dn June and
J’uly than it was in the remaining months of the year
(p < g.05)<. Fhere were signiﬂcant corrglations in monthly

ubui\dance between minkes and other species for the

. land-bnaed results: with humpback (p < '0.001) and finbuck

p < o 01)' for the period from January - December, and with
humpha?} (p < 0.05) for the period from Juna - septemhar.
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l’igure 27. Summer sighting rates of minke whales for each
statistical area 'within the land-based study area.
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TABLE 19
Distibution of minke whales from the summer land-based network remllts
i .(June - September, 1979 - 1982).
Column: headings are identified in the legend for Table 3. -
+
. Obsv'd Freq sx ht Ranks (/15)  Contribt" -
Land-Bd ‘Stat (in weeks) Tot: te Sight Sight Sight to Total
Section Areas o1 2 3 (vks) Abun Ahun/Tot Freq Rate Freq Mean 2
¥ - -
i 1 s 66 18 0 0 84 18 0.214 .0.214 8 8 8 0.01
- 2 910,14 75 31 1 0 107 33 0.308 0.299 4.5 4 4 *4,11
4 3 11,12,13 74 27 2 0 103 31 0.301 0.282 4.5 5 5 *2.56
. - 4 15-19 62 40 4 0 106 48 0.453 0.415 2 2 2 *21.42
5 20,21,26 87 28 3 0 118 34 0.288 0.263 6 6 6 *1.60 #
6 ,23 99 18 0 0 117 18 0.154 0.154 9 9 9 1.72 9
7 25 , 83 27 1 0 111 29 0.261 0.252 7 7 4 *1.97 s
8 26,27 65 41 4 0 110 49 0.445 0.409 2 2 2 ' *20.95 t o
9, 28,29 59°"38 4 0 101 46 0.455 0.416 2 2 2 #20,56 g
10 30,31,32 65 7 1 0 73 9 0.123 0,110 10 10 10 3.47 N
11 33,36 115 3 0 0 118 0.025 0.025 13 15 14 19.07 .
= 12 37 82 0 0 0 82 0 0,000 0.000 15 13.5 14 17.17 &
%3 39,40,41 91 3 2 0 9 7 0.073 -0.052 12, 12 12 . 1134
i 4 44,45,49 66 7 0 0 73 7 0,096 0.09% 11 11 1 4.49 -
) 15 1, 8 2 0 0 9 2 0.022 0.022 14 13,5 14 15.06

TOTALS N 119 290 22 0 1505 334" 0.222 0.207 - - - 182.8 (p < 0.01)
. g \




TABLE 20

Minke whale distribution from the svmmer shipboard network results. . Tt
. (June - September, 1976 — 1983).

Column headings are identified in the legend for Table 4.

Obsv'd Freq Total | Total  Sight Ranks (/17)  Contrib" k4
Ship-Bd latitude, {in tracks) . No.of Dist 'No."of Rate  Sight Sight Sight to Total :
Cection Longitude 0 1 2 3 Track (n'mi) Whales (#/n mi) Freq. Rate Freq. Mean x 5
1 55°-57°,60°-62° 40 8 1 0 49 1898 15 0,008 0.184 12,5 9 10 0.00
2 54°-56°,55°-58° 36 4 2 0 42 1324 17 0,013 0,143 8 0 I, 0.39
3 48 23 2 0 73 1981 81 0.041 0.342 2 1 1 *9.96
.4 22 15 0 0 37 1938 19 0.010 0.405 10 2 7 *9.86
5 93 10 0 0 103 2324 23 0.010 0,097 10 16.5 ‘12,5 4,23
6 58 4 1 0 63 1103 .7 0,006 0.079 12.5 15 15 . 3.75
7 43 14~2 0 59 2768 42 0,015 0.271 6.5 4 45 %244
8 4 10 2 0 58 1908 38 0.020 0.207 4 15 T 0.16
9 54° 63 15 3 0 81 2227 37 0.017 0.222 6.5 5 74 0.64
10 48°-49°,52°-53° 80 28 2 0 110 3052 61 0.020 0.273 4 3 2 *.,71
11 47°-48°,52°-53° 120 14 0 0 134 2212 22 0.010 '0.104 10 6.5 12 4.60
112 47°-48°,53°-54° 62 14 2 0 78 798 48 0,060 0.205 1 7.5 3 0.19
13 45°-48°,49°-52° 33 _4 0 0 37 1209 4 0,003 0.108 15.5 11 12 *1,16
14 46°-47°,52°-55° 30 9 1 0 40 1153 26 0,022 0.250 4 6 4.5 %0.95
15 43°-45°,49°-51° 31 2 0 0 33 1162 2 0.002 0.061 15.5 14 17 2.73
16 45°-48°,54°-59° 40 4 0 0 44 1508 5 0.003 0,091 15.5 12,5 15 2.07
A7 -51°,58°-60° 41 4 0 0 45 1618 4 0.002 0.089 15.5 12.5 15 2.12

‘TOTALS 886 185 18 0 1086 30183 451 0.015 0.187 - . - -~ 61.4 (p < 0.01)
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Figure 29. Monthly sighting rates for minke whales in the
land-based and shipboard study areas.
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TABLE 21

Honthly abundance of minke whales from the land-based
network results (1979 - 1982).

Coltmn headings identified in legend of Table 3.
5 s

Obsv'd Freq

(in weeks) Total Sight Sight
Month 0 1 2.3 (wks) Abun Freq _ Rate
g
Dec-Feb 124 . 1 0 0-125. 1 0.0080 0.0080
. Mar/Apr 131 2 0 0 133 2 0.0150 0.0150
May L0223 21 1 0 245 23 0.0898 0.0939
June 348 102 10 0 460 122 0.2435 0.2652. °
July 440 144 7 0 591 158 0.2555 02673
August 250 34 3 0 287 40 0.1289 0.1394 °
September 139 10 2 0 151 14 0.0795 0.0927
Oct/Nov 139 2 I 0 142 . 4 0.0211 0,0282
'S
TABLE 22

Hon’ly

abundance of minke whales from the shipboard
netvork results (1976 - 1983).

Column headings are identified in legends for Table 4.

Obsv'd Freq Total

e

4Ty

78

(in tracks) 0. Dist No. of Sight Sight -
Month 0 1 2 3 Track (n Il}i) Whales Freq Rate
May 87 16 6 0 109 2572 104 O’.ZOIB 0.0404.
June 257 51 ?! $ 311 6893 112 0.1736 0.0162
July 290 65 7 0 362 9406 1_55 0.1989 0.0197
Aug 235 52 7 O 294 10042 - 139 0.2007 0.0138
Sept 104 14 "1 0 119 3842 36 0.1260 0.0091:

-




There were no correlations -in monthly abundance between ' _ -

minkes and'other species in. the shipboard atudy area. g

There was no correlatinn in monthly minks abundance’
between the 1and-—ba,5ecl and shipboard study areas. The J
‘shipboard network.results (Figui‘e 29, Table 22) indicated .a
o 4 longer psriod of high seasonal abundance fer this species
. (Figure 29). There were no signiticant d'lffetences among o A ',‘
&2 " the May - August monthly sighting rates in‘theshipboard ) ’ ¢
\; study area. Minkes were not sighted December and January. - .
Monthly ‘ninke abundance was ‘co!;reiatedlwith ‘observer
effort in the land-based study area, for the periud from

June - September (p < 0.05). ok

3.2.3.2 Changes in Spatial Distribution over Time: . 2

- Minke whales were first sighted later in’the north
section of the land-based Ftuay area than in. the south and
east sections (Figure 30). The land-based resullﬁ‘s indicated
a northward shift in the peak of minke whale abundance, from
the south and east sections during June and July to.the

@ 5 north and east sections during August - September (Figure

‘ *30, Appendix 26). There was a significant c_c;relatiorl\
v " {p < 0.05) in monthly minke 'sighting rates baﬁfeen Atﬁa’ east
| ;nd south sections of the land-based area. Although there

. 5 ¢
were no correlations in monthly abundance between the N

‘land-based and shipboard sections, minke abundance in the
shipboard study area ql'so appeared to shift slightly . 2
northward in late summer. Monthly minke sighting rates .

! increased in the north section and decreased in the east

Vo g L e

o
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section of the shipboard study area duuhg August ‘and 7
September “(Figure 31, lppendi:x 27). September (shipboard

and 1 &d) and Octol r (land-based) sightings
ve:e recorded mostly from the northeast coast nf

Newfoundland (Bonavista ‘and Notre Dame bays) anc\ from tha
uoutheast coast of Labrador (Appendices 28 and 29). Late
winter/early spring sightings were recorded only off the

south (Burgeo) ‘and & coasts ( .wn:Bay) of
Nw!oundland (Appendix 28). -
' There were correlations in monthly ahundance between
minke: and humphack whales (p < 0.005) and between ginke and By
__._ﬂinhack whules (p. <"0.01) for the east section of the L
land-1

a:sed study area, for.the period from Januury -

qé;énhaz. ‘There was also a slqnificunc autrelution

(® '<' 0.05) in incmthly‘ idance . tweel nin}ce and

whales in the south sectinn ot.f_he land-based study area for. - — V
the. same period. In the shi;board study area, Icmthl_y.ninxe
abundance.was correlated only-with f.hat;. of finback whales

for thg south section (p < 0:005), for the period from June

- September.
MY ere was a significant decline (p < 0.05) in annual . .
2% ninke abu -('rat;s and ies) in the north section T
of the »ampboan; study area from 1976/77 - 1983 e 33, B

Appsndi.x 31) . However, annual' minke abundance in the north

section ot the land-basad study area was not correlat, d-—v&th

- year, for the period from 1980 = 1952 (Figure 32, Appendix S
30). A- ::eanalyuia of annual minke abundanca from ‘the
shipboard rasults, limiting the data to the period from' 1980

% s
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1932, also ’indicated no siqnitiuant decre&sa in minke V i

wg abnndance.' There was no carralation in an‘hual minke

£l the land-b and ahipboaxd study areas.

3 ¢

-3.2.3.3 Annual Trends in Relative Abundance: ,
>

4 Apnual changes in overall minke abundance were

correlated with aimué; chaf:ges in humpback (p < 0.’05)’ and ..
finback (p <'0.01) ' in the sh: d ‘study area ‘

R (Fiqiire Isi . here was a significanc declivne found in
«

overau minka abundance in the shipboard study area from
1975/77 - 1983 (Fh;ure 19).

(Figures 15 and, 17, Tablej 23 and’ 24) or the shipbcard

‘(Fiqures 18 -and 19 ,. Tables 25 and gs)inetwcrk resuits. .

2 Anr)i;al Tinke 'abuhda_n;:e_was hat lcorrelated, with annual

effort for eiﬁhe!’“the land-based.or shipboard study.area.
- " - b :
3.2.4 Pilot Whales: . ‘

3.2.4 ‘1 -Spatial and 'I‘emporal' Dist;:ihution: \

- Bogh® obsél*ver networks indicated that pilot whales were

sighted inshore along all parts nf the Newfowdland " s

and -in’ Notre 'parie, Bonavista, Trinity, conceptiun, Hermitage

-and Fortfune bays (quures 34 and 35, Tahl.es 27 -apd 23).
addition, pildt Hl)ale sighting rates were high off Burqea

¢ and nft Feralla Foint (1and-based network resul and in

-.the Lautentian Channel (shipboard network results) There




lelativa summer nlnmdunce of minke v!ml:u Eron
i . ¥ lund—bnled data (Jlme - Septemher). i

Columq heudings are identified 1n che legend fot Table 3.

Obav'd Freq . . ) g :
v, (in weeks) "Taotal Sight Sight
Year 0 1°2 3 (wksy i\‘uun vFreq Rgte

0 190 78 0.3895 0.4105
v ) "1980 489 12815 00632 158" .0.2263'0 soo’
. 1981734354 20 0 398 58

1979-116 .71 3

30,1407 o.u57

. 1982 246 '37 . 0. %85 41 10.1368.0,1439%
w um.xzxs_ o el L

Reluc!ve summer abnndunr.e of minke vhales from "
. land-based data sorted for nonths and

* statistical .
§ ¢ ® E :ommon to euch yei
- & ‘Sections of the study area inclide n this summary-
. 1ven in'.the legend for Table 8.- g
' - .

Obsv'd Freq i : .
© _(in weeks) Total Sight Sight .
Year 0 1.2.3 (wks) Abun Freg:  Rate

1980 2000 27 2 0 229 31 0’1?266 0,1354.
] IR :

1981 184 39..1 0 224 . %1 "0.1786 0. 1830

1982 133 26- 2 0.T51 30 0.1854:0.1987 .

¢

"1980.317 §3.7-D.'388 79 0.18560:2036
19817285 44 270301 . 48 0:1528:0.1595




Obsvid Freq Total Total '
" (in tracks) No., - Naut. ‘Sight
Year 0 1.2 3 Tracks Miles Abun: Freq . Ra

il
76 2061 43 0.4079 0. Asab

1976277 45 35

i978 v - 23 15 38 11558 15 0.3912 u 3947 .

o
0

1879 . 213 34 o 251 7137 12 ,‘Q“s“ S
H: 220 6136 © 81 "0.1409 0

0 187 5344 138 "0.1872 0.2032
242’ 493658 0.1446 0.1570"
; -'“& ?‘os;. 0,22

1981 - 1152:32
1982 20732,

6
0
4
fsg0 - 28931 0
3
3
2

1983 ¢, 15913

TABLE 26

Relative summer llhundance nf ‘minke. vhnles from
shanhnnrd data sorted for the one degree
P - common ‘to sach year.

The area sampled included =ecuan= A..7.\& 9. Io, and r\

. Obsv'd Friq Total To"ul ¢ e =
N (in :rpcks) No. Naut, Sight Sight
- Year: 3.Tracks Miles Abun Freq Raté

) 197627721 17 3 0.41 © 1882 - 26 '0.4878 0:6341
ce o 107872214 00 36 - 1467 14 0.3889 0.3889
19790 75718 1 o e 70 20 0.2021 0.2178
1980 7315 0088 2494 15 0.1704 0.1704
19817 5318 2 0 73 2141 20 0.2740 0.3014 S

1982 92 9 2 0103 1951 " 13, 0.10680.1262

1983 - 274 0 0 31 982 . " 4 .0.1290 .0.1290 °




Figure. 34:" Summer ulghting\ra:as of pilot whales for, each
Btutisticsl area Hithin che 1anrl-bas=d study srea[ 5
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mutilmtion of ‘pilot whales from the summer land-
. (June - September, 1979 - 1982)..

TABLE 27 o

i Column hemﬂngs are ldentified in_the lagend for Table 3.

Nndmmﬂruuu

A

Land“Bd Stat
Section . Areas

Obsv'd Freq

< (in weeks) o te
0 1.2 3 (wks) Abun Abuh{l‘ot Freq Rate Freq Mean -

Total

Sight -

Ranks. (/15)-
Sight Stght Sight .

Contrib™
:ohuﬂ
x

1

z.

3

4

5

6

7
8
g

6,7
9,10,14 80
C11,12,13 82

15.=19. - 96
20,21,24-113
25 -
26,27

28,29

30,31,32 72

133,36 90

37 ..~ .5
 39,40,41 136
44,45,49 " 54
1,50 .89
4

a1

#
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Pllot whale di!tribution from the
(Jun

sun-ar
e — Seytunber. 1976

TABLB2B‘

h:lpboard network" reuultu.
1983 . .

Column heudingu are identified in- the legend fo} Table b. The' chi—square statistic is not given in this
. table because over 20% of ‘the ce.ll frequennies had less-than five sightings..

Ship-Bd - Latitude,

Obsy'd Freq '‘Total

'l'oml Sighc

Ranks (/17)
“:Sight - Sight: Sight

.*(in’tracks) No.of:
Section Longitude 0 1 *2 3 Tiack (a mi) thles (#/n mi) FQ‘ Raté . Freq..Mean
' 5 b 2 t V oS SR Ve
L .55°-57°,60°-62° 46 2. 1 0 - 49 1898 27, 0.014 0.061°.10: 10 ‘10
2 '54°-56%,55°-58° - v 0 0. 42 1324 0 .0,000° - 0.000. 14 16.5 16.5
3 53°-55°,56°-59°: : 3 0.0 73 1981 3 0.002°°0.041 -1& 12 12
4 - 50°-52°,55°-56% 36 .10 0 37 1938 1° 0,000 " .0.027- 14 13.5 '13.5
5 -50°-51°,57°-58° 103 0 "0 0 103 2324 0.-0.000 +000 14 * 16.5 16.5
6 51°~52".56°-58° 62 0 1" 0 63 1103 15 0.001.°-0,016'' 14 -15 15
7 50°-52°,55°~57° 55 2 0. 2 59 2768 64 03023: 0,068 8.5 9 9
8 49°-50°,54°-56%'52° 1 -3 2 58 1908 - 89~ 0.047. 0,103, 6.5 5 6.5
" 9 ‘48"—50",.53'-56" 73 4,1 3 81 2227 130 0.058°--0.09%. 6.5 5 6.5
; 10° 48°-49°,52°-53°: 96 0 4 10 110 3052 702 -0:230% 0.127 "2 1 1.5
8 11 47'—68',52°—53° 122 3 -6 3 134 2212 221 0.100 -0,090 '_ 3.5 7.5 4.5
b 12 - 47°-48°,53°-54° ' 69 2. 3 4 78 798 351 0.440--0.115 " 1 2,5 1.5
13 kS'—43°,49°—52° 3 2 0 0 37 1209, - 4 - 0.003 .0.054°,14, . 11 1
14 . 46°-47°,52°-55° 36 1 2 1 40 1153 .39 0.034.. 0.100 8.5 5 8
1 143'-45°,49°—51" .32 1 0 0 33 1162 1° 0.001 "0.030. 14 13.5 13.5
45°-48°,54°-59° 39 2 1 2 44 1508 1200 0.080° 0.114° 5 2.5 3
17 46°-51°,58°-60° 41 0 1 3 45 11618 170.°.0.105 0.089 ~3.5 7.5 4.5
ﬁAIS ¢ 1009- 24 23 '30 1086 30183 1797 0.060 - 0.071 - - =




. January. Monthly pilot whale ahundance was not

' 3.2.4.2 Changes -in Spatial.Distribution over Time:

were few sightings of pilot whales reported off -!Aiara'd:or‘, or’

'on the Grand Banks of Newfoundland, including the Southeast

Shoal. There was a’'significant’ correlation (p < 0. 005)'3
between minke and pilot whale distributions among the
sections of the shi}ﬁcatd study area. ,

Pilot whale ahundance was siqnificantly higher from
June - 0ctcbar/November than it was trom December - May in
thé land-based study area (Figure 36, Table 29). The LB

Freidman test indicated no signj.ficant dftferences in puot
whnle siqhtinq rates among the months, June -

[l 5 % pilot whale abundance in the

shipboard study area peaked in August (Figure 36, _Table JD),

i.e., multiple compnrisomy with the Freidman test lndica\:ed \__/
that the August sighting rates were signiﬂpantly higher

thah the siéhting rates sor May, June, July and September :
(p < 0.05). Theré was no correlation in monthly pilot whale

abunéance between the shipboard and lénd-based study areas.
;O #
The lan{-\based results & that 1
did not ease tuntil . 'No pilot whales

were recorded by land-based o};éervers in December and

significantly vorrelated with monthly effort January -

! December (land-based study area)[ or May - September (either'

study area).

'l‘he earnest spring pilot whale Mqhtings wege. recorded
in April from Ferolle Point and Concepfiyay (Appfxdix A

Ed
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h'um.zza BoG .

Honthly abundance of pilwvhnle from \the ]\snd haaed
netvork results (1979 -1982).

Column heaHings are 1dentif1ed in the legend for Table 3.

S \Obsv d Freq R
« (1,. weeks) Total -Sight Sight
Month O~ 2 '3 (wks) Abun Freg Rate

Dec-Feb 150 0 2 152 4 0.0132 0.57%3

0
- Mar/Apr 149 0 2 o0-151 & 0.0132 0}9265
- May 237 11 7.0 255 ‘' 257 0.0706 0.0980

\
June 432 13 10 @461 51 0.0629 0.1106
- July 517 14 19 36 586 160,20.1178 0,2716"

August 235 8 20 26 289 .126 0.1868 0.4360

Seprember 135 7 6 21 169 82 0.2012 074852
Oct~Nov 146 2

ta]

13 172 63 9.1512 0.366:1

I =
% g
| | i TABLE 30
Monthly abundance of pilot whale from Ehe nhipbaard
o8 »metwork results, (1976 — 1983).
< Column headings are identified in the legend fm: Table.4.
N : 4 < : b .
- - ' “Obsv'd Freq Total . . ..
(in tracks) No. Dist No. of . Sight Sight .
Month 0 1 2 3 Track (n mi) Whales. Freq Rate
May 108 0.1 0 o109 2572 15 0.0092 0.0058
June 301 6 4 0 311 6893  71- 0,0322 0.0503
~ July 33810 6 8 362 9406 610 0.0663 0.0648
\ Aug 259 511 19 294 10042 1016 0.1190 0.1012

111. 3 -2 3 119

3842 152 0.0673 0.0396




36). - The land-based network results indicated that the
seavsonal‘intlux of pilot whales sérted in the north section

in ﬁ'ay and June before acc‘urring.in the south and east
‘sections (Fiqufe 37). Pilot whale abundance in the —

land~based 'stuqy area peaked in the north section during -
July, in the south section during A\.}qusi:, and on the east
coast during “the period from September - VOCtober/Noven\hér
(Figures 37). There vere no correlations in monthly pilot
—a whale abundance among the sectidns of the land-based study
area. The higheat pilot. whale sightinq treq’d!ncies occurted

3n September anﬂ Octobeunovembar off the east’ coasr.,

particularly off the Avalon Peninsula (Appendix 36). ‘rﬁare -

wex:e no correlations in monthly pilot whale abundanCQ

between the shipboard and land—based data. The decrease vi!:l

pilot whale sightinq rates in: the ‘east section of tha

shipboard study area occurted in September (Fiqure 38) »
precadxng the decrense in the east section “of. the land-based

B study area (Fiq\ﬂ‘e 37). - -

an mcrease in pilot whale ‘abundance in 1981 occurr
in all. sections o! both study areas, but was most pronounced
in the nort:h sections (Hg\n-es 39 and 40, Appendices 38 and’
39) . The .land-based and shpruard changes in annual pilot

whale abundance were significantly correlated (p < 0.05). for

thg north sections. 'I‘here was also a sxgnifxcant

‘ correlation (p < 0.05) in the annual pilot whale sighting
rates ﬁegweén the. north ‘and east sections of the shipboard

study area for the period from 1979 - 1982.

_The annual fluctuations in abundance of pilot whales

e
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| were significantly corx:alated (p < :0.005) W thusa of
. finback whales in north’ séction of the shiphoard study ea,
for the period from 1976 - 1983,

3.2.4.3 ‘Annual Changes in Relative Abundance: 3
. ° - i .

) \& No annual trends in overall pupt whale abundance were
etécted for either study: area (Fi-/gurés 16 -.19, Tables 31 - f 3

34). " Pilet whale’ £1 from year Y n

the shipboard study araa. Multiple comparisons with the
Friedman test indicated no signifinant difgerences T pilot
1976/71, 1978, 1980 and’

v

‘whale abundance amonq the year

1981:  However, pilot whale sighcing rates were
signlficantly higher (p < 0. 05) i,n 1981 than in 1979, 1982

“\. of 1983 (Tables 33 and 34).. There wera no siqnificanb
difterences in pnot whale: abundance among years 1n the -
land-hsed study area (Tables 31 and 32). N

There was no correlation between annual pilot whale

abundance and annual observer effort. Pl
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TABLE 51 :

Relative aumer abnndunce nf gilo: vhnlen from

land-pased- data (June -

eptember).

= obsv'@Freq
(in veeks). Total
A\ Year 0

<

Sight Sight

3 (wks) Abun Freq Rate

1979 180 1 4 5190

1980 567: .21 23 25 636

1981 338 12 18 b1 409
5

21, 0.0526 0.1105

142 o.xo;as 0.2233
171" 0.1%86 0.4181°

1962251, 7KL .17 286 \ 80 '0.1224 0.2797

, TABLE 32 "

Relative summer nbnndunce of pilot vhnles £rom

land-based data sorted.for- months and statistical’

nreu common to each year.

) ., Column headings are identified in the legend@ﬁhle 3.

'?

Sec:iuns for the ‘study area’ included in :his summary are
; given in the 1egend for Table 8.

Obsv'd Freq
. -{in weeks) Total
Year® 0 1 2 3. (wks)
N s

?
: Sight Sight
Abun Freq e

1980. 231 813 7 259

55

0.1081 0.2124

1981197 10'14 26.. 247 116 0.2024 0.4696
1982 161 47 8 180 42 0.1056 0.2333
7
1980 374 14 17 15 420- 93 0.1095 0.2214

ke on
1981 247 11 16 32" 307 142

-0.%95& 0.4625-

7




Relative annual abundunce oi pilot whales from
shipboard: data (June - Sep:enber).

Coldmn headings dentified in the legend for Table 4,

4

Obsv'd Freq 'l'ot\rl/ Total -
(in tracks) ‘No. Naut, Sight Sight
; Year P12 '3 Tracks Miles Abun Freq Rate

= 2
1976-77 71 3 1 1 76 2961 8 0.0658 0.1053

©1978 © 32° 1.1 4. 38° 1558 15 0.1579°0.3947..

1979 239 6 51 st L7197 g o;'o:_ﬁ_a ‘o-.'p'757'-

1980 203 '5. 5 .8 220" 6136 j‘39_ o.oais 0i1773 .

1981 161 4 g2 187, 5344 58 .13371 2.

L1982 .. 2307 673 3242 4956 21 00522'0‘.02)1)5\

. 19830 74 o 00 T 269_1’ 0 0.0000 0.5000

<

Potoe T, 'MBLE 34 ’ \

Etelnne annual abundance of pilot whales from .Mpbonﬂ
data sorted.for the one degree squares common 'to each

. years o
The area saupled included sections &, 7, 8, 9, 10, and A1,
, 3 - (o B -
. . Opsv'd Freq Total . Total .
: (in tracks) No, Naut. Sight Sight
Year 01 2.3 Tracks Miles Abun Freq Réte

o P «IM -
x 167677381 .11 41 1882 .6 ,,‘9.07»31
1978 "30.1 ‘1 4 36 1467« IS

: &
f ‘1979 89

2 °1 89 2706 _ 9- ¢ J‘
. 1930 . 80 2 4 80 2494
) 1982 ¢ 57 9 73 2141

2,11p3 1951
0 o0 31 982

1982 . 96
1983 31

o, & B NN
o




4. DISCUSSION
4.1 Evaluation of the Observer Network:
4.1.1 As a Means of Determining Whalé Distribution:

'Th' observar network functioned as a practital means of
cc].].ecting vmls distribution data, o!terh\g a high return
tor a relatively modest 1nveatment. The land-based observar
natuprx submitted 1547 weeks of. observer e:tort (trom June -
september, 1979 - 19!2) trom 38 s\:atisticnl areas‘ ot

o New!oundland and Labrador. i shipboard observers surveyed a

3 _'tetnl of 30 183 nautical miles (trom June ¥ september, 1976

- 1983) alonq all coarn:s n: Newroundlnnd and Labrador, and
on & Grand Banks of
effort was subject to more. Jter-year geographic and

&

land. The shipb ohsarver

‘'seasonal yariahili;y than-the land-based effort (e.g.,
larger study area, mobile observers, general movement )
northward at the beg'i_nning of ?:he summer, - southward at the
end).. Hwevef, togethgr the observer networks provided: "
wide geographic cove: of the study area (both inshote'»ami

' offghore), iﬁtansivming effort (in .total m—haura) A
synChronous collection of data from several locations

- ;

(1 - ), year- d effort in some locations

(1land-based ) tial for a long ata base,

5amp11ng ccnsistancy from many observers who in
their observation periodst into dail.’y routines, and®

i byvvhich the reliability of : t)\a.zi/ata could be ass‘essad._"
"' The uncertain relibility of the whale identifications




and the" uneven ceveraqa of obsarver af!brt are both com:eml
of volunteer networks (Evans 1980). mliabls whale * ’
identification: can be difficult aveq !oz cmrienged'mla
watchers and utul.oqi‘st"s. Although this fact:c;r could not be
entireli elul;'lated !rol the results’ of i;hh stéay, it v_aé
nininlzed in a number of ways. - The p:mry tool for:
checking f.he rsliahility j0f whale Lda.ntiticatkms was a tn\..

which requested volunteers tu idsntity a lerias of black and’ 3
white photcgraphs nt whales. ‘To the bmt of ny lmowledqa, i

the ! »' ndland and b bra _' observer etwol - was- the tirst

to. haﬁ‘its observen (exgeriencad and inaxpérianced) testeﬂ

for their reliabiucy at whale 1dantitlcatiqn. _ ‘. )
A].thcuqh many of the netunrk observers cclpla\:ed teuts

(section 3.1:2), 69! pt “the observa!- effort from tha

: ).and-hased study area and-38% of the observer effort tro\l
the shippoard data were submitted by untested observers.
All data, including those vh:‘lciz were -submitted by untested
observers, were checked by means of qnentionnairas,~ '
observers' field ng'bes, reports from other observers “in the
same area and/ot paisoml contact. Nsvertheless, untéatad
observers, vho suhnittad sole source observations,
contributed approxiutely 37% of the lnnd-based effort and
9% of the shipbourd effort to this stm‘iy. Assuningrthut the
untested ‘observers yere subject to the same en:or rate as’
the -tested obsarvaru (averaging JD\% on’the reliability taut,
for both LHK and HWH) ? then ahout 11% of tha J.nnd-bnnad datu
and 31 of the shipboard data, that veu providad by K

untested, solitary observers was unral(nble. 3
SR T N 1




me mean reliability test score for the group of i
axperts was significantly higher than that of either LHK or

MWW (Section 3.1.2). The majority of MWW were students and

staff connected with Memorial Dniv.arsxty, and many had

former research-experience (although few had.had é‘ﬁale = \
watching experience). Thus, it was reasonable that their

Lt

- mean test score fell between those of the experts and the

“LHK. Some, of the LHK were former whalers, bb¢ most had s
1! t.tlé experience at whale identi,tica_t'io}t'. b& : . g
-“Th‘e‘ reliuﬁiiity test 'perx‘nltéed .the removal of l'e__ss" h
p aliable data £rcn ths analyses uf ‘each species. 'L'he'test
resul‘ts indicated that ‘the degree ‘of x:eliabi]ity depended

upon the species of whale 1dent1r1ed. Humpbnck whales, for %
exumple, were idam:itied with a high dagrae of confidence in

‘the test, probably due to distinctive physﬂf:al/ features,

) conspicuous surface behaviour, freque; inshore sightings,
and(:édh attentiop (mostly related fo entrapment with fixed
fishing qear)-. Only. three observers were _excluried from ‘the
analysis of humpback ghale.sightings. Finback whales v;re
the least reliably identuied of the four 'specles, even by
the experts, and therefore, the species with.the most
observérs removed from analysis (B).

Pield noees also indicated that observers identified #
finback - whales with the least deqree of confidence.. slijpex.-
et al. (1964) and Evans (1980)#also tmmd that observers haa’

. the most ditficulty (:ellinq rorq'uals apnn:, purticularly,
blue, £in apd sei whales.  The tendency for obx_!e_rvers to !,
include f,gubaclsa wimz' 'unidentified whales' was reported tor’

-




both observer nétworks. ' The extent to which this vas
o
reportedz each year, E‘ié-not change, and thus was: not .

expected to affect the analysis ‘of annual ﬂnhuck abundanqe
The tests yere also examined for any species t:hat ?

ohservers repeatedly confused with the specﬁ being tested.

The results indicated that 'm,ostvob;ezvex;s relied on” -

resbonses, such: as, 'Don't ‘know', ‘can't tell!, 'Balean
|

whalq', in lieu of gues;mg the species. only one obsarver‘

wasl | for -pot a1y sirig whale ‘e ies, and he

. pax:omed poorly on thé em—.ire test. T o Yo

1 Few ccrrelations ware found between whale - -, "1
spatial/tempctal aiétribution and the dlst hmog'{ of.
observer effort (geegraphica_l, ann)ixal or monthly). ; The.‘.
rssults fior pilot whales, . 1n'pah:i‘cular, appeared. to be
nttle influenced by the distrihut.ggn of observer affort.

P;lo\: whales were siqhted most commonly in the late summet

. and. early fall when ohserver effort had decreased.
Furthermore, pilot whales were frequently sighted on the

west apd southwest coasts of Newfoundland, which'had' less

observer effort than other parts of the Newfoundland

coastline. ¢ L oy
s The correlation fourid between huipback whale
w distribution and the geographic distribution of cbserver

effort in the land-based study area (Section 3.2.1.1) was
dependent upon the inclusion. of jha land-based sections
along the south coast of Newfouhdland.  These section .

offered e)_(tremes- of high effort/high slghting rates and low.

effort/low sighting rates. These two seqtiohs were
v e g B . i L




double-checked for possible sanpiinq biases but none were
apparent. Observers appeared‘: report reliahly despite the
rrelation between effort and whale abundnnca
The results &lso’indicated a llgnuiunt cortelath:m

‘between monthly minke abundance “and monthly et:ort, June -
September (Spcﬂon J’ 2:3.1). H}l:nka.l weée signlficant‘ly more
abundah Juna and July when Qu obsérver effort was
highest. o It is unlikely this correlation with effort -
nacessgrily masked \:he actua:’l seasonal pattern of minke:‘

] “#The § al ¢ e of .minke uhules off

bu Eustam' Newtoundlnnd has been correlntad vith the inshore
.availuhility ‘of cupeun (Hallotus vnlosus) in ‘June and .
July (Piatt et al. 1987). Furthenorq, Sergeant . (1963) b i
identified a pnucl‘.y in whaling catches in aastern
llavfoundland in August and September, which he felt
renected a real scarcity in ninke vhalas. Given that the
highest n.inke sighting “ates/frequencies occurred off the

. Avalon Peninsula (Section 3.2.3.1) and that. there were no
other correlations between -inké d!-trihutién/éhmdance and
observer effort (Sections 3.2.3.2 and 3.2.3.3), it is

* unlixafy that this correlation indicated a sanpling hia! g

The observer networks appea‘red to function well as a

means of determining whale distribution. Nevertheless, the .

ralhhi_.lity of whale 1dent’iticat_ions continues to be a

concern. Fu_ture’ studies relying on sighting 'networks could

be ‘:imp;'oved by u:ih‘g" only t;:aihed or tested observers,

.pnigih‘ly [;escinq them periodically (wit{h revisedptests) to

monitor inprwemnt with experience. / = e




e

4.1.2 " As a Means of Honnoang ged in Whale

: whale em-.x-apment in fixed tishing gear (Llen 1979&, 7
1980a, Lien and Aldridge 1982, Lien et al. 1982, 1983) was’
the best available indicatd¥ of 1n5hore wha].e ubundance\in
Newfoundland and Labradoxr ‘from 1979 - 1983.  Most -Of the '

whale. surveys that were used previuusly to 1ndica\:e chnnggs . /"’

. in_ inshore abundance (Whitehead and Lien 1982, Wh*,tehead and °
* Catscadden 1985), have'been includsd in the data bas& tot\

the. shipboard nbserver network. '_911

antly, annual

entrapment rates were used as the busis for evaluating the

observer network as a means. of monitoring changes An,whale
'abunﬂance. » ] - ) ' ¥ P
~ .
Both-cbserver networks reported their highest nunbers 5
" of pilot whale sightings in 1981, a'result that overlapped L
with the pronounced fincrease in pilot whale entripmant :
reported by Lien and Alﬁridqe (‘195;) + Furthermore, the
sighting networks detected shifts in humpbaék distribution .
that had been indicated by asynchronous variation in whale s =
entrapment in different parts of the coastline., The % 7 7
shipboard results indicated a decrease in humpback whale
abundance off the east: coast of Newfoundland from 1976 -
1983 (Section 3.2.1.2), while the landébased'(reqults
“indicated an i in whale off the '

northeast coast of Newfoundland / southeast. coast of

Labrador fram 1980 .= 1982 (Section 3.2.1.2). Lien (et al.

1982) rep a dec in whale entra off the east
coast of Newfoundland in the early 1980s, which wag ’



ied by an i in whale off L 5 ¥

V\ o There vere no annual trends in overall minke abundance
indicated by Jeither - sighting records (Sections 3.2.3.% and

3.2.3.3) :oﬂ\l:x_mu entrapment rate (Whitehead !.nd Lien 1982, s
Lien et al. 1982, 1983), for the period of overlap, from

1979 - 1583_.' Pi‘nback.\mvales vere urfly ul{éh?'in fisl;lng\ =
gear (Perkins and Beamish 1979, Lien 19792, 1980a), and thus

-

whale entrnpllenﬁ was-not a good .u-uiicat:or of annual finback [
. .abundance.
*'The -land-based network zesults appeared to be a Qor
indicator of annual abundance at 1ent for humpb;:k whales

on the east coast of d in 1981.

ahundance in the east section of the lénd-bused study area
remained at 1979 - 1980 levels or increased in 1981 .. 5
(Sections 3.2.1.2 and 3.2.1.3), despite a considerable

in rapmént Qff the east coast of
Newfoundlagd in 1981. (Lien and udriaqe 1982) . Comments
from observers (ohtained with a qusationnalre that was

distri.buted tp land-based observers in 1982), indicated that
land-based observers had noticed a general decrease in the 4
number of whale llqhtin&; in 1981 and 1982.° However, a

number admittéd-to suhnlttinq repom only for weeks when

whales had been 1 This porting ‘of effort

would have been llkely to have led to over-asthnﬁtes of

whale in the 1. d study area in ¥

1981, and possibly 1982:

Future investigations, using-an observer network to -~ -

monitor annual whale abundance, could improve estimates of E
. et -




abundance by checking with reﬁlar confribuths during the

field season to see if missing reports’ meant an aﬁgénce of
whales or no observer effort. ' ’

The undez—repnrting of effort did nob seen to .occur: B
dux:ing the collection of data by the shipboard obsexver
netwotk, probably’{ecausa much of the data came from
organized surveys, o'ften conducted h¥ cemlogipts.
mrthemora, it vas relatively casy to eatimaté shipbaard
effort. Shipboard observars qenerally travelled Che ; it
shortest. distance between ports, ) and_ :?; observers previderx

informatién on ports, timé of travel afid weather conditipns. "

~ T . ) -y

4.2 oObserver Network Results:

4.2.1 Whale Distribution in Newfoundland and Labrador:
Investigations, ‘which k;'avgv’ focussed on.describing the
physical, chemical and bibloqical features of whail.ing
grounds, have cont:luded that whale distribution is most
influenced by the dlstlhutlon and abundanca of theix prey
(Nemoto 1957, 1959, Nemoto and Kasuya 1965, Nasu 1966, 'Best’
1967, Bvané 1971, Kawamura 1974, Gaskin 1976, VOol¥®v and |
Horo;'1977). Off the wast coasts of -Newfoundland and ) P
Labrador, capelin makes .up the 1aréés€ pnrtion of the‘di‘ets
of humpbadk, finback and minke whales between June and
Séptember (Sergeant 1963, 1966, 1977, Mitchell 1973, 1974b,
19_7§a). In Newfounﬂland and Labrador pilqt whales‘feed
almost exclusively on short-finned squid, which supports an
inshoret fishery off the northeast, east and south coaats of
Newfoundland from July - october/November (squires 1957,



\Serdeant -1962) . %,
The tanp&nl distributions' resulting from an analysis

of land-based data (which provic y bservations)
indicabed that all four species of whales were most abundant
dux-ing the nont.hs of historically high prey availability.
The three baleen species were most abundant from May .-
September in th: land-based sthxareu, and changes in’
abundance - for these months were significantly correlated
between humpback nnnd“flnb‘ack whales, and between humpback
and minke whales. (sécéicn 3.2.1.1, 3.2.2.1 and 3.2.3.1).
Pilot 'wl:nulas' werd moSt abundant from J\‘a‘na ~ October/November
(section 3.2,4.1). i &
Tempnra'l-distributions ‘for the three baleen whales in’
the si:ipbqard‘daéa : were not-correlated with those from the
lafd-based data (for the period from May - September).  The
shiphoard results indicated that baleen whale abundancé
increased later: in the year, .which may have been a function
of the.limited observer effort in May and June. Despita the
“differences between the two data sets, historical sighting
and whaling records for all three baleen whales indicate

that the temporal distr{hutions resulting from the

land-based data were p‘robably accurate as_far as the period

of .sea_snnal availability. . In the waters off eastern " :
1and, finback, hung and minke sightings/catches

‘were reca:r'ded from June = oct'oher/No’vember,‘ from May -
october and from May - Auguqf/Septemher, :especﬂvely
(saz‘qeant 1963, -1966) .

c - The tenppnl distribution of pilot whales in the




land-based study area agreed with thé historical recyds

(Sergeant™gnd Fisher 1957, Sergeant 1962), but did not.
reflect observer effort. The shlpboard results indicated ' 3

that pilot whale in sep ¢ although
“they continued to be in the d study area
until October/November (Section 3.2.4.1). This may reflect -

the predominately inshore distribution of pilet whales in
September\m)d october/November. L .

Humpback and finback spatial distributions in ‘the
shipboard study area were significantly correlated “(Section -
3.2.2.1). Boj:i'l species' were sighted almost exclusively :
along the east coasts: of N’eu‘fm;ndland and- Labrador and dn 3 .

* the south;ast: shoal (Sections 312011 and 3.2.2.1), nreas
which enccmpasg faur of the tive major cnpelin atocks
(Figure 41). Although ninkes were rarsly sighced on Che
.Southeast Shoal, they shared a predominately east coast

"-aistribution with humpback whales in ths land-based studyl
area, i.e., minke and humpback whales had the most closely
related spatial distributions in the. land-—base‘d ;tu’dy area
(p < 0.08). ) )

The results of this study’ ipdiva‘ted that southeast
Labrador: and poh:heast Newfoundland were important areas tc’
hunpback and finback whales. - The sighting rates in these
areas.were t:he highest or among the highest for each species
(Fiqures 10 and 20). Other: investigations and vl‘haling‘
records also have indicated a concentrafion.of both species
in these areas (sergeant 1966, -Mitchell 1973, Perkins:und
¥nitehead 1977, Balcomb and Nichols 1978). The
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Labrador-northeast 1fnd capelin stock (Figure's1, Al

is the ]:arqest of the five cap stocks and is probably

one of the most important to baleen whale’s feeding in

Newfoundland and Labrador (Whitehead and: carscadden 1935)‘. "
Although the distributions of humpback and finback

whales in the iand-based study t;ren were not correlated,"/'\'

there were similarities: In additinn to t?xe,averlappinq of

theu’ distributions on the east coast of thfountland, the

land—based results indicated that‘ﬂ‘rmitage and

may be an important feeding area to humpback and £inback

‘ortune bays

whales in land and L (Secti 3.2 1 2 and
3.2.2.1).
sighti

This area had the highest humpbac)( and tinback

Bioci

.and. 12). -This nieg may fall within thq range of the'st.

vnﬂ “in the,l d-based - study araa (Tablas 3

Pierre‘cape,lix{ ‘stock's 1nshqre évailability ‘(F_iqu?e 41, pi
althoﬁghvliitlé is Xnown about the size and diéttibuﬁipn of
this stock (Winters and Carscadden 1"978). .o
The land-pased network results also indicated

differences between the inshore distributions of finback and
humpback whales. In particular, the¥northwest_coast of .
Newfoundland appeared to be an importa‘nt area for finback
whales, but not for humpbaq)é whales. ' The highest finpack

sighting rates in the 1 based study area 1 qff’the
northwest coast (Figure 20). This area may fall within the
spawning area (Figure 43!\ E) of:the small Gulf of St.

. '+ Lawrence capelin stock (Jangaard 1974).

Pilot Hhales were distributed in the bays along most
Aparts of the Newfoundland coastline, sauth of .52°N (both -




obseh'r netﬂork§ section 3.2.4.1). Berq;eant and Fishex‘
( 1957) reported that piliot/ whales were most n'equently

sighted in the deeper bays along the south and east coasts

of Newfoundland. The land-based and shipboard resilts

indicate that although high <pilot wh‘ale sighting rates
occurred in thest; areas, -pilo't whale sighting rates were
also high in bays on the west coast of Newfoundland and in

. the Laurentian Channel. Pilot whale spatial ‘distriputionl
was significantly correlated with mi;;ke distibutjon in fhe
shipboard study ‘area (Section 3.2.3.1), suggestinq thaﬁ(h
‘minke whales had a distribﬂtien that was predominat:aly
1nshore and mora dispersed than that of either humback or
finhack whales in the éhipboard study area.-

T4.2.2 Seasonal Changes in Whale Distribution.

Land-based results (Sections 3.2.1.2, 3. £.2.2 ana
3.2.4.2) indicated that humpback, finback and pilot wha.les
were prgsent off ‘the northeast d/nr‘northw'est cogsts of
Newfoundland d\‘xring the winter ahd/or spring, fefore
capelin and squ,id were to be I
in the inshore availab(ility \of capehn (for spawning)’ aﬁd

squid (for feeding) are requlat:ed by water temperatures and
thus, qenerally start on the souch coaut of Newfoundland and
occur progressively later - further north (Jangaard 1974,
Squires 1957, 1959, Metcer 1975). :

Tha vwhales ptoﬁably take a variety of prey before
capelin and squid become avanable. Stomach contents irom
humpback and f£inbay i ales, which were caught off the

z M




coasts of 3 land.and L i

indicated that krill‘wae,zaken early in t&le geason unti]. blt
was replaced by capelirn in late’ June (Sergeant 1966).
Sergeant (1962) and Mercer (1967 cited in Mercer 1975) have
both reported the presence of fish (Atlnntic cod Gadus
morha and Greenland. turbot Reinhsrdtius higmglnsscides,
regpectively) in ths stomachs of ‘pilot whales taken in »
’l\Znity Bay, when squid were scarce inshore.’

-. Herring (cluEa areng!;s) is ‘another pussible prey off

‘ the north coaht 'vof Newfoundlund. Hetring has bean reported
in small quantities in m:lnxe stomachs, befnre ana after the

capelin ‘season“on the east coast of Newfoundland (Sergean\:

196:, Hitchell 1974b) ; and rinback ‘whales have been tepor\:ed

to tollcw herring shoals . (Sergeant 1956, Broaie 1975).
. Herring is avainahle in nocre Dame and whi.ta bays from
early May to mid-June when the stock ‘on northenst coast of
Newfolndland is spswninq (Stobo et-al. 1982). The west
coast of Nezfoundland, supports a major herring fishery
(stobc'v et al. 1962) , which may have provided favourable
feeding for early winter records of minkes' from. Por\:-au‘—’i'bxt
Bay (Sergeant.1963) and late’ winter/early spring sightingu/
of Einbacks off the northwest coast (sargeant ),977) . 4 3

‘The results also indicated gradual-northward migration

of whalés ‘through the study‘ azea‘. Tnefsigpting r'a‘te_‘_s ?b:

all four spécies increased in the south sectian ;:t the
land-based area before increasing in the east section . K
(Sections .3.2.1.2, 3.2.2. 2, 3 2. 3 2. and 3.2. 4.2) ?.‘he trend

in monthly whale abundance in ‘the east section ‘of the



land-based study erea was significantly correlated among the
" thre& baleen whales (Section 3.2.3.2). Pilot whale
nbundance'peaknd in the south section of the land-based

study area in August, before peaking in the east section for
: : r
the period. from - October, ‘
The period of seasonal abundance for minke whales was

ﬁnga‘r in the shipboard study area (from May - August) than
the land-based study area (June and July), suggesting some
,ct!sho:é movement occurs after July, in addition to
northward iovement These results agreed with Perkins and
'whitehead's (1977) cbsez :ation that minkes moved '
: proq;ess;vely offshore during ‘the iod from Jul_y . i 5
‘.sep_te;:‘b'er, and with Mitchell aﬁd Kpﬁcki's (1575) hypothesis

that' minke ,\;hareﬁ" ah’:i:er‘ tallov; the offshore mqve;nent -of

post ‘spawning, clpcun or move northward to the next spawning

group of capelin. : ga ® #

. Bunpback\and finback whales were present on the south

clnasg year-round, particularly in the vicinity of Hermitage

and Futtur\e-ba?s. Herring provides a likely prey for whales
during the fall and winter as there has been a substantial

winter purse seine fishery in the ice-free bays a}nnq the

w'esﬁarq part of t'.he south coast of Newfoundland since 1965

(Hedder and Winters 1972).  Squid is also a possible prey

itein in this area during August 'and.septem.bar. Krill may be

‘a prey item, nlthough little is known about its availability .

,in this area. 'rho south coast of Newfoundland was a noted i s
wLnter vha].ing area for both species (Sergeant 1966, 1977) .

o -




4.2.3 Annual Fluctuations in Whale'Distribution:

Humpback whale akundance signiﬂcant‘f} ‘decreased .in the’
east section of the shipboard study area from 1976/77 - 1983
(section 3.2.1.2), whilé increasing in the north section of ~ i
the land-based study area from 1980 - 1982 (Section S
3.2.1.2). This inter-year shift.in hl;mpback whale
distribution was fdentified first by Lien et al. (1982), who
repcrted a general decrease in whale entrapment"with t&xed

‘fishihg gear off the east coast. of Newfoundland-* {rcm 1978.-

1983 (L{en et al. 1983), and an ( v 1 in the

of resmual whale entrapment orf scuth Labrador during the

early 19805 (Lien and” Aldridga_}asz Lian etial, 1982).

Whitehead and carscadden (1985) attributed the changas in '
mshore whale abundante in different parts at; the coastline o B
to’changes in the relative abundance and age-class

composition \ot, offshore capelin’.schcols.

4.2.4 .Annual Trends in Relative Abundance: L
There was a significant decline in finback abundance .

throughout the-entire shipboard study area during the period
from 1976 - iss: (Section 3.2.2.3). Althcugh humpback and
ninke abundance also appeared to declina in the shipboard’ . ; =
study area for this period (Sections 3. 2 1)3 dnd 3 2.3.3),

these decreases occurred p'rimarily z(:ff the_ east coast of B
Newfoundland, where a decrease in humpback ‘whale enttapme,ntr «
had been reported (Lien et al. 1983). 5

Reasons for. the apparent de_cline. in, relative ubundunca\

of tinha k uhales are ubscure. ‘One contributing factor




}and wseka, 1n response to changinq capelin abundance

might be a slow recovery from whaling ‘activities. 'In .
eastern Canada, the most recent finback fishery. operated

between 1965 - 1972 (Mizroch et al. 1984). Population -
estimates, based on catch per unit effort data from this
fisheryv," indicated a steadhcline from 4500 animals in
1967 to 2000 in 1972 (Allen 1973). E
N Trophifompetition could also be a factor,‘both nmung
baleen whales (Mitchell 1975b, Whitehead afia carscadden
1955) , and among the wide vutiety of t‘igh specj.esf marine’,.
mammalg and seabirds.that féed on capelin (m—ncerg and
£ en 1978, Piatt et.al. 1987).. Bal%en whales appear.

Caxn

to change their geographic distributions, on a scale @days
(whitehead et; al IBBOb, Piatt et al. 1987). Whitehead

(1981) thought that some competition probablyqes occur

between humpback and finback whales. Both humpback and

finback whales are distributed in much the same areas '

(Sections 3.2.1.1 and 3.2.2.1), eat pi‘edominately capelin in 4
‘ : ‘1966, Mitchell 1973,

land and I (Serg

1975a,. Sergeant 1977), share a preference for 2- to 3=yr

old, mainly immature capelin (Whitehead and carscadden
1985), and feéd in much the same manner (Gaskin 1976, ’ 5,

Watkins and Schevill 1979, Whitehead 1981). However,’ Piatt
et al, (’1987) found -evidence from investigations off
southeast Newfoundland -that capelin ‘predation by seabirds

and cod may dwarf consumption.by baleen whales and may
actually 1im1t tha !eedinq potentinl of vhales. They L

sighted ﬂnba_cks in Witless Bay only durmg d;ys of




. extre-elj high capelin and they
finback whales may require higher prey densities than minke
and humpback whales. .

In conclusion, the ruu}l.tg:‘ from this study support
earlier investigations which have indicated that the
temporal and spatial distributions of humpback, finback,
minke and pilot whales in Newfoundland and Ln.brad‘or are
largely dependent upon th:e availability of cupél;in and squid
(sergeant gnd Fisher 1957, sergeunf. 1963, 1966, Hitchell and
Kozickl 1975, Hercex' 1975, whitehaad nnd carscadden 1985) 3
Furthermure, the study 1ndicatea _that the scaxcn:y of
hintorigal sightings and w_hali,nq catches rcpo_rted ”tpr the
three baleér; whalés, on the ve:nt and southwest coasts of

Wewfoundlard, reflects their actual distribution and not

just the distribution of observer effort. .

& The study results also a\‘xﬁ&est that nt‘ least a portion
of the humpback, finback iami'pnm: whale populations in
Newfoundland and Labrador feed opportunistically, taking a
varle‘ty_ of prey, in addition to capel*n and squi‘d. " some
whales appeared to overwinter (hunpb-ck and finback vl’lalus
in Hermitage and Fortune bays) or arrive off the nertb coast’
of Newfoundland (humpback; fifback and pilot Hhales to
vicinities of Ferolle Point.and/or Notré Dame-Bay) beto
cnpelin and squid ‘unre expected/to be either iavvaj.].al;le 2

ub\mdant Y =
The shipboard resun:s indicate a decline in tha tinha S

* population in llau:onnd].anr; and Labrador, which could notebe
# Y. |
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. synchronous collection of data f;‘o‘m a number of locations

-accounted for by a shift il“ distribution within the study
area, from one yeéar to the next. The reason for this

appatani decline is unknown, and additi:onal work is needed.
' The sighting network functioned well as a means. of -
determining whaie diatribm;ian. The results are supported

by the distributions resulting froﬁ earIier records of
sightings and whalind catches. The lahd-baséd'observer
network proved to be promising as a means of deteming % E
distribution, particularly because it permittsd the ® 0 "

throughout the yéars¥ It is recommended to use only
observers' tested forryﬁiubiii\:y at whale i‘dentific\altion.

Secondly; observers cmild be teted dx‘ chei:ked periodically * '
to ‘monitor changes in their reuability at Hhale

identification,
’x‘h? shipboard network provided a more. accurate means of

monitoring £ ions in whale than the E o 7

land-b d L observer effort decreased
with decteasing siqhtings, which resulted in an
overestimation of whale abundance. This situation could be
cox:"rect‘gd or improved-by monitoring observer effo‘rt more

clqgely. -t
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This llbl! pr:ﬂents a summary of the observer
sightings in the North Atlantic.
each ' network's study perioc/l.

APPENDIX 1.
Hhule Sighti.ng Netvorka in the North Atlantic.

which have

that the was_ not’ gvu.unble.

to-the records of live cetacean @
When available, effort and the number of-sightings*are given for a portion of
An asterisk degignates the species of' primary interest (

, target species) for a

pires sighting network

ecvork tose

Central Base

7

Study Period ~ Study Area  Observation Species Effort Number of Reference
~ Director & Period of Platform in tacean
R‘epc'd Results 2 N.Atl, Sightings
‘National' Inst. - National Inst. 4/54 to world-wide, shipboard - rorquals . 569,800 140 Brown, 1958
of Oceanography of Oceanography Present(?) incy the naval & sperm ~ n.miles . ¢
‘England 6/Slo-l2/56 Atlantic mercliant - - humpback -
Nethentands -Netherlands 195@-1957 hipboard rorqual N/A N/A Sl4jper
Whale Res, #hale Res. : Pacific naval & perm,minke et al., 1964
Group, Group T.N.O. A and Indian merchant umpback - * 4
Cetacean Group Cﬂ:aceun Group 1958 to inshore * 85% land-~. ;11 N/A 2,000 Evans, 1986
. Mammal Society, Present Britain & based,. 15Z. cetaceans ¢
3 England .1958-78 Ireland shipboard
‘Fisheries Res. - Fisheriés Res, 1961 to  Eastern shipboard . all N/A N/A"  Sergeant,
Board’ ol Qnudn Board. of Canada * Present(?). " Canada aerial cetaceans . 1961
NOAA's Platforns National Marife 1971 to Northeast ~ shipbonrd |11 - - N/A' ~ WA  Netl. Marine
of Opgortunity Fisheries’ + Present U.S. shelf N cetaceang - 3 Mamm, Lab
POP) - Service - NE ¥ ‘waters 2 +1984, Povers . -
".Theﬂué Centre i . R = et al. 1982 "
hndvhhad Glllﬁ iv\huiaia Res.  5/73~11/74 "Les Bgcomu.ns ‘land-based *minke,fin 19 mos . N/A - Mitchell,
“of St.* Lmrence £ Canada Quebec ' beluga daily 1975a .,
- Whale Obser— - " East'of " - pilot,blue . ~ .
vlcinn Progran ‘Saquenay River \

* . humpback

ntimlei on next




APPE[DIX 1.
Hhsle\gkghting Network:

(Conl:imled)

s 1n the North Atlanl:ic

. Nef ‘vd‘rk l{ume‘

Central Base

Study #euod ‘Staly Area Obsém:{&n Spefies - - Effort Niimber of Referedce
= Director & Period of Platform = - .in Cetace: ‘
Q ,  Rept'd Results - o Vg N.Atl. S!ghtings
Cetacean Res. . “Provincetown 4/75. to Cape.-Cod Bay shipboard  humpback 600 860 Mayo,
“Group Ctr, -Coastal , Present - & Stellwagen land-based fin,right - cruises 1982
Studies, _4~6/75-78 Bank (added minke,pilot
= C.A.Mayo 4-10/79 11/79) porpoise €
Marine Observer Msnomet Bird 1977 to . Cape Sable,  shipboard .. 'séa birds, *30 475 Povers et al,
Program Observatory, - Present NS to Cape . turtles,all cruises - 1982
. ' Manomet, MA 6/80—1'2/81' Hatteras, NC . ) cetaceans .
Gulf of Maine  College of the 1978 to “Gulf of shipboard all : N/A 2,530  Stone et al.
- Whale’ Sighting Atlantic Present.  Maine land-based. cetaceans .. 1983
-, Network S.K:; Katona 1978-81 o R
Cetacean and University of 10/78-02/83 Cape Sable, shipboard all 250,000 11,060 Kenney,
vTurtle\Qsaess 'mt Rhode Island NS to Cape aerial .- cetaceans n.miles 1983
Program (CETAP). H.E. Winn Hatteras, NC ‘- .sea’turtles .
Mingan Island Richard Sears 8/79 to North shore shipboard *blue, &1l N/A 69 Sears,
(‘etucean Study Predent Gulf of St. aerial cetaceans 1979
& 8/79 Lawrence porpoise, .
Grand Banks. - Maclaren "*3/80-4/81 Grand Bank of shipboard all CON/A 456 Parsons, |
Wildlife Studies Plansearch Ltd land serial t 1981
_MUN Whale.., Memorial Univ. 4/79-Pres land land-based land: land: This Stutiy
~Research Group “of Nfld. Whale land: 6—9/ and Lubmdor shipboard *finback 1,547wk 1,356
‘Sighting Research.Group  1979-8: *minke ship:
Network 0:.J. Lien ship: 6—9/ ; *pilot} all 30,183 ship: v
: 197 . cetaceans n.miles 636
z ] .
5



APPENDIX 2

Marine vessels uéed for the whale surveys reported in,.cruise reports, and used ~ -
by the shipboard -observer network

Cruise year and May - September effort (nautical miles travelled in good
visibility) are provided, for each vessel. Vessel names were unavailable for
some of the shorter surveys, so the surname of the observer is given in

parentheses. Surveys marked with an as! k (%) were by p o
cgtologists. ' E . Bl 5 ¢

] : <

. - Nautical = - " Neutical . nmicel
les Vessel Mile Vessel .
Year (Observer) Trsvelled Year (Observer) Travelledktear (Ohsetver) ’l‘ravelljd

1975 Reginav)htisv -.347% © 1980 Wesr.vurd 1,043% . 1981 Firenze 26 3
“1976 Patience -  926% 1980 Bonavista 885% 1981 Regina Maris 2,145%.
1976 Wm Car'son 236% 1980 Firenze 420% 1981 Westward 1.661",
.1977.Regina Maris 2, 926* ' 1980 Rich Point 820 - 1981 Marangai . . 376%
“1978 Firenze ;l. 1980 Hakada 135 1981 Rich Point 1,244
1979 Firenze 1.546" 1980 Elsie (f 992 1981 ONO-1 /630
1979 Westward 1,493*% . 1980 (Dayidson) 237 1981 Mer d'Alors 295
1979 Petite Forte ' 994* 1980 (Baird) 279 1982 ‘Findrinny 3,532¢ -
1979:Bonavista ‘© 2,019% 1980 (Fitzgerald) 415% 1982 (Baird). 97
1979 Northn Seal 2,173* = 1980 Polynya 114 1982 ‘(Macduff) 377.
1979 Rich. Point 1,567 1980- (Pauley) 83 1982 (Peters) 465
1979 (Halliday) 239 1980 Kelly B 172 1982 Dawson ’ - 621
1979 Strongbow 179 1980 Maid of Mourne 241 1982 (Linegar) 544 .
1979 (Spracklin) 123 1980 Ambrose " Shea 40 1982 Marangai -183% . -
979 (Manuels) 110 1980 Aardvark 816 ' ° 1982 Rich Point' 1,011 ,
1979 “Whiteway 337% - °1980 '(Mahle) 65* 1982 (Richards) 10
1980 Hudson - . 701¥ 1980 Marinus 107* 1982 (Ri€hards) . . 58
* 1980 Gadus 1,012% . 1981 Gadus 1,248*% 1982 Firenze 120%,

1980 (Laurentius) 151 1983 Findrinny 2,954*

Total =.43,596 nautical miles




- s.-pxu of e quls “used to test’ e xeliabiisty of matirk observers’ vhale | -
“identifications in 1962, Tests were graded according to the answers provided by the

experts ‘(their-ansvers are provided). Network observers scored a half poi.n: for answers

.in parentheses.
WHALE IDENTIFICATION Quiz i wo
Please take a few muwlel o mmme and identify the whales in each™of the following
h hs. Most of the pi finback, minke, pothead whales, Pﬂrpounr
ddlphins, Thes€ are the most common species in Howevef, some shots

of sperm whales, killer whales, sei whales and right ‘whales have been in=luded to challenge thoseof -
you who have become quite experienced at identifying whales.
_ ** | .Someof the pictures the whale species diffi il if Th:comcl
answer for these situations would be “Difficult lo identify becaise of the picture™ or*Can’t tell".
If you do ‘not récognize a npecm, write *] don't know”. -However, if you can'tidentify the,
species bul you car tell that it is a whale or 2 dolphin, wn;e,"l.n‘ge whale”, "Smlll whale" or
“Dolphin/porpoist
¥ For the occasional pmnre of asperm, sei, killer,” orright whale, write down the answer *Other?
to indiicate you know. that it is not ont of the more.common species. If you recognize any of these
rarer whales by spwls or any ol‘ the dolphins, please include your identification in the answer,
Sometimes a picture has two species of whales'in |L;Please g_w; a response for each type of
e 5 R
For dach photograph, choose one or two ofthe following answers nnd write it ontheline belnw
each plcu}(e

whal

Humpbuk f¢ .
Finback v .
Minke - - :
Pothead (Pilot Whale)

Porpoise/Dolphin

Can't tell

1 don’t know , - 5

Small Whale (less than 30 feet)

Large Whale (more than 30 feet) - ~

Ip!
‘White-Sided Dolphin 0
Harbour Porpoise
Please send the'completed qumiomir: to:
LK lé Research Grou| - L
ey Qﬂzr:od-l University ol‘ Newfoundland i
St. John's, Nfld, .
AIlBYZ9
5 !

" Anaddressed envelope has been enclgsed for this purpose. -
Thank you for your cooperation. .~




Can't Tell * Small Whale (Pilot Whale) Minke

Humpback Orca, Killer Whale

Humpback

Minke (Fin) Sperm (Humpback, Large Whale, Can'tgTell)




9

e e o g

e P -

White-beaked Dolphin, Dolphin,

Lagenorhynchus sp. , (Vhite-sided Dolphin) Pilot Whale
9 10

2
" 12
11 12
13 14
13 Humpback Humpback I
15 16
Humpback (Can't Tell, Large Whale,

s i = A Humpback? or Blue?)







25

Humpback

25 26

27 28

97 _l. Orca, Killer Whale Humpback 5

8, 2. Can't Tell + Humpback?, Large Whale b

30

29

ked Dolphin
,g Lagenorhynchus sp. Uhite—sided Dolphin) Pilot Whale (Minke, Small Whale) %
31 “ ’ 32
’& b 7 Aty
31 Humpback 32




kX]
KX} Humpback Finback 34
g & w36
35 [
White-beaked Dolphin, Lagenorhynchus sp.,
Dolphin, White-sided Dolphin
35 36
37 38
37 Humpback (Large Whale) Finback 38
39 40

Can't Tell * Large Whale or l-lul'upback?_‘0

Pilot Whale




41
42
41
43 42
44
a Finback, Minke (Can't Tell, Large Whale,

as Small Whale) =
46
| 45 Right Whale
(Large Whale, Other)
46
47 48
47 Edlot Woste Minke (Can't Tell * Small Whale) ¢

135



» APPENDIX 4
Locations of land-based observers, 1979 - 1982. # 7
Asterisks designate observers who compléted the whale identification tests, LHK = *

g Aigl;thonse keeper, NDB = Notre Dame Bay, BB = Bonavista Bay. TB = Trinity Bay, CB

nception Bay, Trep B = Trepassey Bay, SMB = St. Mary's Bay, FB = Fortune \Bay,
HB = Hermitage Bay.

‘

o # Number of
Area Location Stat Observer Type. Tested
Section  (Lat./Long.) Krea 1979 1980 1981 1982, Observers
1 GullIs 7~ 6 : CoOLK o -
Cape St John, NDB o w 5
50°00'N, 55°22'W ) : : g
1 Surgeon'sCvHd . 7 ¢+ LHK*  LHR* ' LHK 1 i
Exploits Is, NDB' . - -
49°31'N, 55°07'W ]
1 lLong Point, ~’ - 7 Uk - LK LK [} .
Twillingate, NDB - » : B 5
49°41"N, 54°48'W - ¢
. Baccalao Is, 7 LHK s LHK .. LHK 9 .
New World Is, NDB i F E
49°%41MN, 54°33'W
2 Peckfords Is, NDB 9° . LHK LHK*  LHR* 1
. 49°32'W, 53°51'w .
2 Cabot Is, 10 . LEK LHK 0
3 g 1.9"10'". 53°zz'w )
7 2 Puffin I 10 LEK* LHK*  LHK 1 \
. 1.9“04'1«. 53°33'w . - “
2 Cape Bonavista 14 ‘LK LEK* LHK*) 2 E
“48°42'N, 53°05'W . P
2 Spiller's Cove 14 AF(1) : 0
48°40"N, 53°05'W : «
2 Green Is Catelipa,TB 14 . ILHK*  LHK* 2
e“ao'u 53°03'w ; >
2 . Melros 14 . AF(1) 0
AB"ZQ’N *53°ot.'w .
3 St Brendans, 11 MW MWW 0
48° 53 N 53“39'w . 3 AF(7) o
3 salva 12 MR MWWR 1
Ae“l.z'n 53°39'w AF(1) 0
3 ! Terra:Nova 12 ; LHK* 1
National Park, BB °
48°30'N, 53°%40'W 3 0 ® o
3 Newman Sd,’ BB 12 MW M

45“71'1«: 53°32'W

= © (continued ngxt page) -




"APPENDIX 4 (Continued)

/ .

——

* Nymber of
L2 Area Location Stat Observer Type - “Hoted
i Section (Lat./Long.) Area ' 1979 1980 1981 1982 Observers

- ; T
3 Clode Sound BB 12 0
48°30'N, 54°00'W .
3 Plate Cove West 12 Mg w1
48°31'N, 53°32'W AF(1) ]
3 Keels, BB . 13 AF(2) ‘0
48°40'N, 53°31'W .
3 Bonavista, BB 13 AF(1)  AF(6) 0-
" 48°39'N, 53°08'W MuwW* 1
4 Horse Chops, TB 15 LHK#* LHK* 1
48°21'N,. 53°13'W — Muw* 1’
4 Fort Pr, Trimity TB 15 LHK .0
48%22'N, 53°21'W
4 01d Bonaven:ure, 16 MWW 1
G 45"17'){, 53°24'W
4 . Bull Amm, 17 M 1
: 47°50"; N 53”50 W 4
I8 . 4 Chance G 17 AF(3) o
' 47"55'" 53°55'H
4 Tickle Bay, 17 AF(1) o
47'43'" 53'47'" : s
4 , Collies 17 AF(1) 0
. 47"41'“ 53“41'W s .
4 17 AF(1) o
! 1&7"-’00'", 53“40'“
v 4 Norman's Cove, TB 17 AF(2) 0
4 k7°31 N, 53° S'W
4 Chapel Arm, 17 AF(2) 0
47"30'" 53°35'W
4 New Harbou 17 MWW 1
47"36‘" 53" 11'W
4 Hopeall, TB 18 AF(1) N o
A7“sa'u, 53°34'W P
4 Cavendish, TB 18 AF(2) 0
47°43" N, 53°26'W ‘ ’ 5
4 Islingto 18 AF(3) 0
5  47°45'N, 53°25'W
4 Hear't's. Delight, TB 18 AF(4) P [
© 47°46'N, 53°25'W
4 Heart's Desire, TB 18 AF(2) [
47°49'N, 53"24' *
4 Sibley's Cove, 19- AF(8) )
. 48°02'N, 53'05 w . .
5 Grates Cove 20 AF(11) Q

& ‘Bay de Verde Pen
©  A8°12'N, 52° 57'H

(continued next page)
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~

Number .of
s ©, Areal Location Stat - Observer Type Tested
Section (Lat./Long.) Area 1979 1980 1981 1982 Observers
5 Baccalieu Is 20 MW “LHK* LHK* 1
Bay de Verde Pen -
48°06'N, 52° AQ'W - : !
] Bay de Verde, 20 AF(12) [ ‘
48°07'N, 52"50"H v e
5  Capelin Cove, CB 20 AF(1) 0 3
48°04'N, 52°53'W
t5 Lower Island Cove,CB 20 AF(5) & 0
48}31 N, 52'56'W
5 Job's Cove, 20 AF(1) 0
k7°S3'N 53"02'W .
5 Bay Roberts, CB 21 | MW & 1
47°35'N,’ 53°15'W . )
5 Port-de-Grave, CB 21 . ® AF(6) ]
47°36'N," 53°13'W 3 :
5  Cape St Francis 24 LEK = LRK o" .
< 47°49'N, 52’47'W . aQ .
5 "Pouch Cove 24 AF(1) AF(10) 0
lx7°b6 N 52’45'” MWW - 0
5  Flatr 2% AF(1) 0
47"1‘2'114 52°42'W )
5 24 - . AF(1) [
: 47'39'11 52°43'W
b 5 Logy Bay 24 MWW 0
e 47"37 N, 52"&1'“ ®
6  Harbour Main, CB - 22 w0
47°28 N, 53 09'W .
6 . Fox 22 © AF(11) 0
47°30'N, 53°00'W
6 Topsail, CB 23 AF(1) o
47°32'N, 52°54'W .
6 Bell Is, CB 23 LHK LHK g
47°39'N, 52°55'W B
6 St Philli.p , CB 23 MW MW MW R 1. Y
°36'N, 52°53'W . :
7 Caye Spear \ 25 LHK 0 y
47°31'N, 52°37'W . MW 0
7 Petty Hr 25 T, MWK MWW MWW 1 /
47°28'N, 52°41'W 5 o
7  Bay Bulls 25 : AF(4) 0
47°19'N, 52°45'W L o
b7 Witless Bﬂ 25 AF(2)  Mww* 4 1

47°17'N, 52°47'W

(continued next page) - b
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APPENDIX 4 (Continued)

Location
. (Lat./Long.)

Stat
Area

Observer Type
1980~ 981

Gull Is, Witless B
47°15"

5'N, 52°46'W
47°15'N, 52°50'W
e
47°11'N, 52°49'W
ve
47°10'N, 52°49'W
Cape Neddick
~_ 7°d7'N 52° 0'W
46’39 ll, “sav0irw
Kquaforte
47°00'N, 52°54'W
. Ferméuse. .
- 46°56'N, 52°54'W
“Bear Cv Pt
46"56’" 52°54'W
Ren
46’56"11 52°57"W

Chance Cv, “Avalon Pén

6"46 N 52°59'W

146"39'N 53°04'W
Powles Hd, Trep B
46°41'N, '53"24'W

Portugal Cv S, Trep

46°43'N, 53°14'W
Biscay Bay, Trep B
46°43'N, 53°1

17'W
Trel)assey, p B
46°43'N, 53983
..Cape Pine
46°37'N, 53°32'W
St Shott's
46°38'N, 53°35'W

St Shott's-Gaskiers

46°42'N," 53238'W
St Stephens, SMB

46°46'N, 53°35'W
St Vincents. SMB

6'67'){ 53°38'W
Gaskiers, SMB
46'53'“ 53°37'W

25
25
25
35
25
26

‘26
26

26 |

26

28

28
28
28
28

AF(1)

AF(6)
AF(2)

AF(9)

LHK
LHK
AF(5)
AF(1)
AF(9)

AF(2)
AF(7)

AF(l
MWW

MWW

MW

MWW

Muw* -

Mwy*

(continued next page)
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APPENDIX 4 (Contiiued) |
; 7

. . Number of
Area Location '+ Stat Observer Type Tested
Section  (Lat./Long.) Area. 1979 . 1980 1981 1982 Observers
. . bl
|
9 Gaskiers-St Vincent 28 AF(1) . 0 /2
- 46°50'N, 53°40'W S
9 Pt La Haye, SMB 28 LK LHK 0
46°54"N, 53°37'W 5 <
9 Riverhead, SMB 28 AF(1) 0
46°59'N,. 53°32'W .
4 9 Pegers River, SMB 28 AF(1) Q Rl
- 46°45'N, 53°36'W i 5 # ’
9 Cape St Mary's 29 . MWW MW i1 B
= 46“49'" 56'12'“ s - & RS o1
. 9 'St Bride's, Pl 29 AFQL) . 0 iR
. 46°55'N, ﬂﬂl'w %, ! P (SEar
Y 10 Colinet y 30 MwW* a 1 ! "
47°01'N, 53'1.1'51 2 _
10 Southern Herbo i, 30 . AF(1) e
47°42'N, sa'oow STz s 3 % :
10 - Butler’ Iplnnd. PB 30 AF(1) 0
47°36'N, 54°06'W
1Q Mdrticot I PB 31 LHK LHK 0
47°20'N, 54°35'H =
10 Little Burin Is, PB 32 LHK LHK*  LHK* 1
66’59'][, 55°11'W % .
10 Allan's Is, 32 . LHK* LHK* LHK* 1
Burin Peninsula P
46°51'N, 55°48'W %
1 Green Is 33 LHK LHK* LHK* 1
= : 46°53'N, 56‘06'" MWWE  MWW* 1
< 11 Fortune Hd, 33 LEK 3 by
> |92 b7’0ﬁ'll 55'52'“ e . .
1n 36 LHK® . LHK* LHK#* 1 #
(;“29 'N, 56°12'W B »
o " 1 Duwso s Pt, HB 36 LHK* LHK ‘1
5 17930, 56°09'W 7 =7
4 & 11 Francois, HB 36 , LHK*  LHK* LHR=* 1
47°33'N, 56°45'W /- -
12 Penguin Is West 37 LHK LHK LHK ) &
47“23 N, 56°59'W
12 37 © LK LK 0
A7’31'l| 57'25'W g
12 Boar 37 ® LHK LHK | [ i
o A7°36.'n, 57'35'w 5 - f I r
13 Columbier Is, 39 . LEK . LHK 5 <0
Burnt_Islands - 2 =

47°35'N, ss',ww : - N

i 1




"APRENDIX 4 (Continued)

Area .
Section

Ldcation
(Lat./Long.)

Stat
Area 1979

Observer Type
1980 1981

4 Number of
Tested :
1982  Observers

A3 Chamnel Head,

Bonne

Ferolle Pt

Camp Islands,

Belle ’Isle
Cape 'Nor;
Cape

Port-aux~Basques
47°34'N, 59°07'W
13 Cape Ray
47°37'N, 59°!8'
13 que Angui.
47°54'N, /59°25 W
3

“Cape: St Geor;
" 48°30'N, 59“15'W
‘Hgy of Isiands
9°10'l| 58‘15'“
49"35'1[ 57°55'W
51°01!N, 57706"] !
Kepple I, St Barbe
50°38'N, 57°19'W
lon
51°25'N, 57° 09'“
Pt Amour, -Labrador
51°27'N, 56°52'W
Red Bay, Labrador
51°44'N, 56°26'W

™ 52'10‘:{, “55°30"W
521N, 35017

51° 38'N, "ssesstw
uld
S1°38'N, 55°26'W

39

40

497

. 50

50

50

LHK*

LHK ,

LHK

LHK*

LHK

MW

E‘
J‘

LHK* 1

LHK [
LK [
0.
MW 0 .
-
1 cT
0r
“
LHK | o
MW o,
-0
0
LHK* 1 :
NG
LHK 0
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APPENDIX 5 lhe 0

Description of sampling.effort from the principal observer locations

Summary of the months and years sampled from each of the prineipal observer
locations in Newfoundland and Labrador. Asterisks designate.years with data
submitted by observers tested for reliability at whale identificution. LHK =
lighthouse keepsra, MWW = network whale ‘watchers, AF = alarm experiment fishermen, -
NDB = Notre Dame Bay, BB = Bonavista Bay,- TB = Trinity Bay, CB = Conception By,

SMB = St. Mary's Bay, FB = Fortune Bay, fB = = Heraitage Bay. : i

_Observer - Months '
Location e Stal Comimori to,

Area t: Type it
Section (Lat./Long.) (#Obsrs) Area 1979 ~ 1980° 1981 1982 > 2 Years

= . X - e
1 Surgeon's Cy Hd NDB LHK(3) 1 ~%5-9 %68  '9-10 * - 6-9
49°31'N, 55°07'W . R
1 Long Po:lnt NDB ° LHK(1) 7 - “ 5-12 .19+, 110 . .1-12
49°41'N, 54°48'W -, . 1-12 -, b’ 3
1 Baccalao Is,'NDB . LHR(2) 7 67 ) 68 67 6-7 ==
49°41'N, 54°33'W . . :j
2 Peckfords Is;'NDB LHK(2) 9 6 %57 %67 6-7
& 7u9e32', 53"51'w .
2 Puffin Is, LEK(4) 10 *6 #5967 - 67
A AQ‘M'N. 53°33'u .
-2 ,- BB LHK(2) 10 547 45748 548
910 N, 53°22'W -
3 St Brendan's, BB~ MWW(1) 11 .69 6-8 6-8 .
48°53'N,’ 53°39'W AF(7) &7
< 3 Salvage, BB’ um(;(l) 12 %546 %748 . 8
* 48°42'N, 53°39"W AF(1) - +8 . 2
3 ~Plate (ove- West, BB Mww(l) 12 5-9 . . *5-8 5-8
48°31'N, 53°32'W AF(1 .
~ 3 Cape BonaviSta ' LHK(2) 14 *6-7  *6  *1-7 ws74108 %57
5 48° 2 N 53°os'w A
74 Green LEK(3) 16 d %58 #5-8411 #5-8
. ka“:«m'u. 3°03'w -
5 Baccalieu Is LHK(3) 20 6-7 %68 ¥5-7 67,
AB’DG’N, 52°49"W -MiW(1) - : e
6 LHK(1) 23 . 5-10412 1-11 '5-10
7°39 N, 51“‘55 W . .
6 St Phillips, CB MAW(2) 23 4-8 #5-9  ¥4-9 %57 47
. .. 47°36'N; 52°53'W .
‘v 7 Petty Harbour ’ - MWH(1) 25 *6-11 .%6-11 #5-10 -6-11 "
4T°28'N, 52°41'W .
7 Gull Is,Vitless B MWW(2) 25 *4-8 %5-8 - #547  #6-8 5-8
LTOLS - 2B Wy oS o e ST SRR S
8 .

Fermeuse - AF(S) 26 6-8 67 : o 6T,
46°56'N, . 52°54"W -~ - : y

(continued next page)




APPENDIX 5 (Continued)

o ° Observer Months
ation Typaps, St Common x
. Section (m /bnng ) (#obere) frea 1079 1980 1981 1082 > 2 Year
8 Renews AR(Q) 26 7 6-8 7
46°56'N, 52°57'W - .
8 Cape Race © LEK(2) 27 7-8 648 69 6-8
A6°39N ,53°04'W f
9 -Cape Pine" LHR(1) 28 67 17 6-7
. 46‘37" 53°32'W ’
9/ St .Shotts A2 28 7 6-8 7
| 46°38'N, 58°35'W -
d St'Vincent's, SHE MAW(1) 28 %67  6-7 67
3 w47'm53°33'w AF(13) )
9 Gaskier: m:wu) 28 67 67  ¥6-7 6-7 b
bs‘sa'n. 53'37'w AR(4) -
9 Cape St MW(3) 29 6-7 *5+7-8 6-7
p 46°1.9'N. 54'12'14 : .
110" Allan's Is LHR(1) 32 *5-8  ¥1-12  *1-12 1-12
6"51'“, 55°48'W
11 Green I LEK(2) 33° *5-6 #5-7 %38  #5-11 58 °
. As’sa'n, 56'06' MWW(1 +10-11 +10-11
11 Pass ~LHR(1) 36 5-7412 1-8 49 4-8
- 47°29'N, 56"12'W . {
11 Francois, HB LHK(2) 36 *#4-10  *1-3  *4-11 4-10,
47°33'N, 56°45'W +12 51
12 Penguin Is West  LHK(4) 37 5-9+412 1-6 . 6+10-11" 5-6 ;
47°23'Y, 56°59'W oy st
12 Ramea LHEK(1) 37 5-10 49 4 59 e
47°31'N, 57°25'W
13 ‘Columbier Is, LHR(2) 39 5-12 1-6 ¥ 5-6 .
7'35'N sa°54'w R ; /
13 Channel He LHK(1) 39 5-12  1-11 1-9 1-11
A7°34'N 59’07 W . J
- 13 Cape LHK(1) 40 58 47 5¢7 57
. : 47?37!}1, -59°18'W - /
13 c«xe Anguille LEK(1) 40 5-8 410 . 47s+1o
7°54'N, 59°25'W . +10+12
- 4 Boune Bay - MAI(3) 45 5-749 458 © 5 547 .
49°35'N, 57°55'W -
14" Ferolle Pt LHK(1) 49 5-10 49 ¢ 9
“._ 51°1'N; 57°06™W ]
15 “Red'Bay, Labradér LEK(1) 50 5-6 5-12 /5—6
: s1°z7'n, s6°52'W /
15 Camp Is; Labtador LHK(1) 50 7-8 67 |7
sz'mw, 55°39 U . /
15 Belle Tsl LHK(2) . 1 56 - 512 57 | 57
5z°01'n. 55“17'u <l [ .

4
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B “\ APPRNDIX 9 tA B
. Description of the locations of LHK and MWW excluded from the results.
- Information is provided on their location, observation period, species reported |
{ th the months of the sightings), and the species for which they were indicated

0 be unreliable at 1dentify1ng Observer numbers, unique to each lund-based .
particiyant are listed underneath the statistical areas. . 5%

. Stat . Uireltably
Location  Area Area Obsprvation Species Months of - Identified
(Lat./Long.) Sect (Obsr) Period Reported Sightings Specie‘s
Terza Novs B Park 1 12 5-9/80 HM,P - H:8/80 CF
Bonavista Bay (134) ) M:6-8/80 -
48°30'N, Shos0 W d P:5-7/80
3 . n / .
Cape Bonavista 2 * 14 6/80,1-7/81 H,F,M,p T:6/80,82 E N
: 48°42'N, 53°05'W - (32): 5-6/82 " 4-7/81,5-6/82 =
2 , . F:6,
M,P:6-7/81,6/82 -
Cape Bona 14 7/82° HM H,M:7/82 F
Geuzn, g w (33 - ' . o
Green Is, Catalina 2 14 ' 7/80,6/81 HM H:7/80,6/81 HFP. =~
Tringgy Bey () . @ M:6/81
30'N, 53°03'W . .
£ Plate Cove wEst "3 12 ss/m " H:5-7/82 H,P
Bonavista Ba: (147) - - 4 -
- o, 48°3L'N, 53°3z'w : ]
: Bay Roberts 5 21 4719 HM H:6-7/79 ‘r o g
s Conception Bay .(172) . M:4-8/79 L
) 4793618, 5316 ;
Logy Bay 5 ° 2  6/82 M. Mi6/82 . FM
47°37°N, 52°41'W (183) : R °
Signal Hill 5 2, 7/81 H H:7/81
47°34'N; 52°41'W (183) i o 3
S Phillips 6 23 5-9/80 EMP H:7/80
Conception (362)  4-9/81 " M:7/80,5-7/82
_47°36'N, 52°5 'y 5 5-7/82 P:6+9/80,4-9/81
- /82 e
c, " Cape Spear, 7 25 m P .. P:7/81 , FM
47°31'N, 52°37'W (183) - *

. (continued next page)




A‘/ymmu (cor

ntinued),

.- 51°441N, 56°26'W

.k
" . Stat . Unreliably
Location Area  Area Observation Species Months of Idgntified
(Lut ./Long.) “Sect (Obsr) Period ..  Reported Sightings Species
Gull Is, 7 25 5+7-8/79 HM H:6-8/79,5/80 By
Witless Ba © 't (195) 5/80,6-8/82
47"15'“, 52°46'W | > . M:6+8/79,6-8/82
Little Burin Is. 10 32 6-7/81 H,FM,P H:6/81 M,P
Placentia Bay “(86) 7 F:7/81 -
46°59'N, 55"11‘W M:7/81
P:8/82
Davs.un 8 Pt., 1 36 5-6/80 ~ 0 H:5-6/80 F,M,P .
Hermitag (57) -
47“39'!( 56"09'W
Chnnnel Hend. 13 ' 39 5-12/80 F,M,P H,M
. Port-aux-Basques ~ . (18) . 1-11/81
X /37"3/6'1!, 59°07'W -+ 1648-12/82 - ~
. a
' Red Bay, Labiador 15 " 50 5-6/80 BN M
-(116) . .




| Merch-Apriiy . )
 North ~ 1415 . 9 0 1 0 10

| A . APPENDIX 10.

Hon:hly distibution of hu-phn:k ﬂmle- from lnnd-huned
data.

Colulna heudlngl identified in the legend foranble 11.
th' - Notre D Bay of the north coast of Newfoundland
;;the Labrador coast of the Strait of Belle Isle (including
lelle Isle). 'East' - east coast of Newfoundland from Cape
Broyle to Pexkford's Island. 'South' - south coast of’
Newfoundland from Cape Race to Burgeo.

Obsv'd Freq
~ Area (in weeks) Totsl 3 Sight Sight
Coast Section 0 1 2 °3 (wks) Abun Freq Rate
December-February: 4 o
North 1415 18 2 0 0 20 2 0.100 0.100
East 2~ 7 26 '3 1 o0~ 30 5 0,133 0.167 *
, South 8-12 53 4 1 0 58 6 0,086 0,103

East 2-7 25 5 0 2 32 . -11 0,219 0.344
South * 8-12- 56 7 3 0

- May:

North 1415 22 3 3 9 36 36 0.417- 1.000 {
East 2-7 6215 3 &
South  8-12 50 26. 14

oo
w
&~
wu
>
o
S
>
>
o
o
=)
=3

June: . . ¢ 3

North 1415 3216 7 9 4 57 0.500 0.891
East 2= 7 92 48 29 18 7 160 0.508. 0.856
South 8-12 67 45 35 127 159 151 - 0.579 0.950

Julz\: s = \
North 1415 3511 6 7 59 44 0,407 0.746 .
East 2- 7 117 68 63 28 276 278  0.576 . 1.007 * ¥
South 8-12 103 57 31 3 194 128 0:469 0.660
August: e =
North 1415, 2312 4 2 41 26 0,439 0.634
East- ~_2- 7 76 20 17 13 126 -93  0.397 0,738 -
‘South 8-12 48 26 5 3 _82 42 0.415 .0.512
3 ‘o

Sﬂtémber: 4 : . ;
North’ 1+15 20 6 00 26 ) 0.231 0.231
East 2-7%41 5 3 3 52 20 0,212 0,385
South 8-12 L. 3316 3 0 52 . 22 0.365 '0.423

" Y . o .
October-November: = 3
North .. 1415 26 7 2 0 33 11  .0.273 - 0.333
East 2-17 26 2 0 O 28 < 2° 0,071 .0.071
South 8-12° 54 13 2 0 69 .. .17 0.217 <0.246




,‘ APPENDIM 11

Hon:hly distibution of humpback whales from shipboard
data. 3

Column headings are identif{ed in the legend for Table 12.
'North' ~ east coasts of Laprador and Newfoundland, from Notre
Dame Bay to Nain. 'East' - east coast of Nevfouné)and from
Cape Broyle to Peckford's Island. 'South' - th outheast
Shoal and south coast oi Newfoundland from Cape Race to the
Laurentian Channel.

Obsv'd Freq
Area (in tracks) Total . Sight Sight
Coast Section. 0 1 2 3 Tracks Abun Freq 'Réte.

] g i
1- 8 0
9-12 31 2 0 0 33 2 0.061 0.061
14-16 9 1 0 0 _10- 1 0.100 0.100 .
1- 8, '
9-12° 94 21 15 3 133 60 - 0.293 0.451 -
1416 42 911 1 63 21 0.333 0.540
1-8 10619 6 0 131 | 31 0.191 0.237
9-12 92 25 23 10 150 101  0.387 0.673
14-16 5 2 1€ 13 0.500 0.812

‘August: - . .

North 1-8 10315 7 9 134 56 0.231 0.418

East 9-12 56 10 9 3 78 37 0.282 0.474 *

South 14-16 36 1 0 O 37 1 0.027 0.027

September . v

North 3612 2 0 50 16  0.280 0.320

East .-9-12 39 2 0 1 42 5 0.071 0.119

South - 14-16 1 0 (
v




APPENDIX 12

Observer nétwgsk results x month x land-based sestion for humpback vheles

Column headings are identifi&d in the legend to Table 3,

Obs'd Freq -
Land-Bd Stat " (in weeks) Total Sight Sight -all
Section Areas 0 1 2 3 (wks) Abun Freq Rate Rank -
December to February: 4 . il
o 6,7 13 2 0 0 15 2 0.13330.1333 4
2 9,10,14 9 000 0 9 0 0.0000 0.0000 8
3 11,12,13 [
4 15 - 19 4 310 8 5 0.5000 0.6250 "1 .
5 - 20,21,24 , 0 b
6 22,23 13 0 000 13 0 0.0000 0,0000 - 8
7 25 - 0. -
8 26,27 8 )O 00 8 0. 0.0000 0.0000- 8
9 28,29 . 0 p
10 30,31,32 18 0 0 0 18 O 0.0000.0.0000 - 8
11 33,36 19 4 ﬂl 0 24 60,2083 0.2500 * 2.5
12 37 N 8 070 0 -8 0, 0,0000 0.0000 - 8
13 3 39,40,41 14 0 0 O 14. 00,0000, 040000 -8
- 14 U 44,45,49 '3 1 0 0 4 1:0,2500'0,2500 2.5
. A 1,50 5000 5 ..0 0,00000,0000 .8
March and April: s T :
CL LT 6,7 9 000 9 0 0.0000 0.0000 9.5
2 9,10,14- 6 3 0 2 11 , 9 0.45450.8182 2
3 11,12,13 0 B
4 15-19 0 o
5 20,21,24 5 2 0 0 7 2 0.2857 0.2857 4
6 22,23 11 0 0 0 11 0 0.0000 0.0000 9.5
7 25 3000 3 0 0.0000 0.0000 - 9.5
8 26,27 9 000 9 0 0.0000 0.0000 . 9.5
9 28,29 9 010 10 2 0,10000.2000 5
10 30,31,32 15 0 0 O 15 0 0.0000 0.0000 9.5
11 33,36 20 7 2°0 29 11 0.3103 0.3793 3
12 7 3 000 .3 0 0.0000 0:l 9.5
13 39,40,41 12 0 0 0 12 0 0.00000.0000 9.5
4 44,45,49 90 0 9 0 0.0000 0.0000 9.5’
5 1,50 001 0\ 1 2 1.0000 2.0000 I

i (cont\iﬂued next page)

Sect&i.l
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. ‘APPENDIX 12 (continued)

Observer network results x month x Iand-based section for humpback Hjmleg /

Obs'd Freq . Over
land“Bd Stat (1n weeks)“mcal Sight Sight -all
» (ﬁction Areas 2 3 (wks) Abun Freq Rate  Rank
e
, May: \ i -
T 6,7 11 10 0 12 1 0.0833 0.0833 11.5
2 9,10,146\ 18 8 2 0 28 12 0.3571 0.4286 3.5
3 11,12,13\ 4 0 0 0 "4 0 0.0000 0. 14,5
4 15-19 \6 2 0 0 8 2 0.2500 0,2500 6.5
.5 20,21,24 \7 0 1 0 8 2 0,1250 0.2500 9
6 22,23 1% 2 002 2 0.10000,1000 11.5
: 7025 300 12 3 0.2500 0.2500 6.5
: 8 26,27 4\0 0 0 4 - 0 0.0000 0.0000 14,5
9 28,29 1\7 0 0 8 7 0.87500.8750" 1.5
° 23 9 1 0 26 4 0.1154 0.1538 11.5
141413 0.41 40 0.6585 0.9756 1.5
830 0:11 30,2727 0.2727° 6.5
23 7\0 0.30.. 7 0.2333 0.2333 6.5
12.2\0 0 14 .. 2 0.1429°0.1429 11,5
9 .24 35 0,5833.1.4583 . 3.5
025 "7 0.2000 0.3600 10
7\ 9 36+ 52 0.7500 1.4444 1
1 6 - 0,3125 0.3750 10
2 15. 0,2571 0.4286 13
8 38 0.5946 1.0270 6.5
4 14 0.3125 0.4375 10
7 37 0,7097 1,1935 3.5
9 38 0.6129 1.2258 5
1 43 0.6154 1.1026 6.5
[ 0.2609 0.2609 14
15 56 0.7954 1,2727 2 -
00 8 0.3636 0.3636 10
00 40,1212 0,1212° 15
001 50,2941 0,2941 10
5-9.3 50 0.6923 1.2820 3.5
6 5 29| 32 0,5517 1.103% &
1615 41| '8l 0.8537 1975 1
1 2 340 11 0.17650,3235 13
8 0/52 34 .6538 8
16 3.58 62 0.6897 1.0690 3
9 0 4 27 ‘0.4091 0.6136, 9
138 47 63 0.7234:1.3404 2 -
14 1 62 50 0,5484-0.8064 5,5
10 1 53 37 04747 0.6981 7
2 0. 25 9 0,2800°0.3333 11.5 |
5 1.3 26 o.ssaao 7647 5.5,
Q 0 20 -6 "0:3000 0.3000 11.5°
0.0 33 2 0.0606.0.0606 15
0.0 23 "3 0.1304,0.1304 ‘14
0.2+30 12,0255704000

P oonunued next: uge)




Apmmn 12 (conhinued)

: Obs'd Freq E ' Over
Lland-Bd Stat (in veeks) Total Sight. Sight _sall
3 Section Areas 0 1 2 3 (vks) Abun'Freq Rate — Rank
' August: :
LT 8 2 0 21 .12 0.4762 0,5714 8
2 106 16 19 0.43751.1875 4
B 3 54 3 30 zzoaooonsag
% 4 25,2 16 18 '0.5625 1,150 2.5
5 4°6 0 22 . 16 0.45450,7273 5.5
6 300 22 3 0.1364 0,1364 13.5
' 7 52 2 20 15 0.45000.7500 5.5
8 - 400 15 40,2667 0.2667 10,5
9 2 1'3 9° 13 -0.66671.4644 -1
b 10 00015 0.00000,0000 * 14.5
1 16. 3 0 26 :22:0.7308 0,8462" 2.5
12, 4.1 617 < 6..0.2961 0.3529 . "10.5
. 13 30,0 20 ' 3-0.1500 0,1500, 13:5
P 14 0 070717 . ¢ .0"-0.0000 0,000 - 14.5,
15 150 4 2772020 “14 /0,4000/0,7000 .8
September: . . . s - .
1T . 67 72009 2, 0.2222 0,223 7
2 9,10,14 41 0-0 .5 1 0.2000 0.2000 - 7 _
3 11,12,13 7 0-1°0 8 2 0.1250 0.2500 7
4 15 - 19 0.0 3 3 . "9 1.,0000.3i0000 1.5
5 20,21,24 0 21 0 3 41.00001.3333 1.5
6 < 22,23 17.1.1 0 19 3 0.1053 0.1579 - 10
7 5. 13100 14 1.0:0714 0,0714 11
: 8 26,27 1010 2 20,5000 1.0000 ; 3.5
o 9 2829 \J\&’ [
I 10 30,31,32 10°%-0 0-10 0 0.0000 0.0000 13
11 33,3 4121 0 17 14 0,7647 0.8235 3.5
12 37 18 4 1 0 23 . 6 0.2174 0.2609
, 13 39,40,41 10.0 0 0 10° 0 0.0000 o.Ogoo 13
+ 14 44,45,49 16 0 0 O 16 0 '0,0000.0.0000 13
15 . 13 4.0 017 40,2353 0.2353 7
October and November: ’ o !
1 67 - 1312016 5 0.18750.3125 4
6,10,I4  2-0 0 0 2 - 0 0.00000.0000 8"
0 3
0
. 0
00 9 0 0.0000 0,0000." . 8
00 17. 2:0.117%60.1176 5
[ £t
0

Obisives HetwiEKFesuLts s abath i land—based “section for hunpba:k whales




n . ( _APPENDIX 13 . -
, Obs Tietwork results x fnonth x shipboard section for humrback whales
i Column headings are identified in the legend for Table 4

X . Obsrd Freq Total . Over o
Ship-Bd _Latitude, (#racks) . ShipBd Dist No.of  Sight  Sight..all
Section Longitde 01 2 3 Tracks (nm)Whies  Freq.  Raie Rank

50515758 ¢ S 59 1341 2 01525 00156
48°.50°,53".54" 24 01111 0.0089
n 0.0000 00000 6.5
20 0.0000 0.0000
1 178 00760 00112
St 0.0000 3
- 210 0.1250 0.0095
K bl 00000 00000 65
5
2 47 i 00000 0.0000 115
1 58 o 2 02060 00205 .
2 2 00909 00156
2 00000 00000 113
210 00000 00000 115
32 17 1 998 15 0.5405 0.1503 o,
AT AB: 3 o4 - 14 03333 01504 . 2.
AT' 48153 3 397 00303 0005 83  ~
4574835 2 1022 01333 0,005
4 1 84 4 03848 - 00597
i 715 11 04762 . 0.1164 ' 2.5
1 489 0.0625 ﬂm 8.:
% 00000 00000 1135 -
2 785 . 00000, 10,0000~ 1
i 1 708 00500 00042 - I 2
3 958 0.1860. 00198 7.
632 06154 - 0.0775 © 3.
2] . &2 01250 00098 . i
23 454 0,148). 00162~ 10
552 3846 00435 5.
i i* 525 01429 00133, i
3 256 48 , 02553 00561 5.
19 10 1 1407 520 06415 03696 1.
b 2 @ st K
). 7 187 0.0000 0.0000 %
1 10 - 00000 00000 I
1z M6 1m0 oeser  0aois 1
7 248 02857 - 00104 7.
2 P 978 00417 00010 12
g . ? L6 125 03182 02029 * 4
% 7 ‘% A 73
11 1 388 0.0000 0.0000
7 - .22 02222 00238 6. P
2 2B 7 13 01788 " 00737 8
16 A 736 6! 02381 0.0924
(1 L6711 151.. 04000 02250 2.
8 538 1037 05000 02100 2
26 515 16 0.1875 0.0311. - 8,
13 - " 98 11 - 01333 01122 6.
12 239 4 00769 . 00118 I
2 - 863 0 . 00000 < 00000 ‘I
2 L 1080 0 0000 0.0000 . 1
4 Coms 00000 - 0.0000 © 9.5-
6 m 00000+ 0 95, i
2. 3% 07143 . 01103
10 | 340 0.0000 9.
5 100 00000. 0! 93
17 ii 910 - 103333 100143 - 2!
12 1. 0.2000. 0.0110
8 1 48 4 02000 00859 25
4 109 00000 70,0000 * 93
15 1 152 0.0625 - . 0.0132 -
12 1 00000 0; 95
1 ~ 36 00000 00000 . 95
1 1 . 226 00000 00000 ' 95




. APPENDIX 14

Annual’ distibution of hnmpbnck whales-from lnnd-based
data.

'North' — Notre Dame Bay on the north coast of Newfoundland
and the Lahudor coast of the Strait of Belle Islé (including
BellesIsle), 'East' - east coast of Newfoundland from-Cape
Broyle to Peckford's Island. 'South' - south coast of
Newfoundland from Cape Race to Burgeo.

5 Obsv'd Freq - E
. Ares . (in wesks) Total sfght Sight -
Coast Section 1 2 3 (vks) Abun Ffeq Rate
1979: . T
North 1+ 2415 i [ ,
East 6+7 1315 5 2. 35 .. 31 0.629 0.886 - .
South ' 8410-12 ST : = g
¥ North 1+.2413 6 6 5 6 33 34 Jo.3i>
East 6+ 7. 36020 11 5. 72 36 0.500
o= i South 810012 4132 11 & o .66 —0.534 -
1981 ;
North 1+ 2415 24 1515 8 62 69 0.613 1.113
East +7 17 912 5 43, 48 0.605 1.116
‘South 8+10-12 40 18 18 1 77 57 0.480 0.740
: North 1+ 2415 8 5 9 7 29 44 0.724 TI.520
. East 6+7 17 3 3 2 25 15 00
i South 8410-12 -39 27 10 2 68 53 ' 0.574 0.779




APPENDIX 15

Annual distibution of h!lpb-ck whales from shipboard data.

Column headings” are identified in €he legend for Table 6.
'North' - east coasts of Labrador and Ng¢wfdundland, from Notre
Dame Bay to Nein. 'East' - east coast of Newfoundland from
Cape Broyle to Peckford's Island. ,'South' - the Southeast
Shoal and south coast of Newfoundland from Cape Race to the
" Laurentian Channel.

Obsv'd Freq $ "
- Area (in tracks) Total ~ " Stght Sight
Coast Section 0 1 2 3 Tracks Abun Freq Rate

1976-77: g

North 44749 10 6 4 0 .20 14 0.500 -0.700

East 10411, 2:5 1 1 9 10 0.778 1.111

1978 | " i ooy

North 44749 62 3 0 11 g 0.dsh 0.727 &

East. 10411 4 6 2 20 28 0.800 1.400 3
. Fia e i i

Worth 44749 9 6 1 4 20 ~ 20 - 0,600 1.000

East  10+#11 29 6 9 5 49 39 0.408 0.796

0 -

North 4+7+9 10 2 2 0 14 6 0.286 0.429

East 10411 6517 23 10 115 93 0.435 0.809-

1981: -

North 44749 9 1 2 1 13 8 0.308 0.615

East 10411 33 9 6 0 48 21 0.312 0.438

1982:

North 4+7+49 10 2 3,1 16 11 0.375 0.688

East . 10411 37 7 0 0 44 7 0.159 0.159.

1983: ¥ -

Worth 44749 .7 2 1 0 10 4 0.300 0.400

East 10411 10 3 3 0 16 9 0.375 0.562

\ N
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_Observer network results x year x

PENDIX 17
shipboard study area x hum)

The column headings are identified in the legend for Table
. . _Frequency Total X
Ship-Bd. Latitude, (#wacks)  ShipBd  Di Sight
Section long:mldc 0.1 23 Tracks  (nmi) «Abun  Freq
136 6 193 0000 000 105
s 185 0000 0000 103
) 3 1% i 83 i
i 15 Se4 0267 400 73
- + ] 437 0444 .556 4
8 429 2750 125
1 4 144 0750 1500
L} 5 192 0,800 800
p? 1 259 0300 .500
1 15450 H .18 0000 .000 10,
1 *.51%58"60" 1 6 0,000 .000 103
Tol e 90 % 2961 3 0362 476
5tdDev. 40312 . 404478
1 .
. 5 217 1000 - 1.600
5 § 359 0333 1333 .
4 208 0750 250
3 93 }2 0333 1333
4 2 18 3083
1n 31 1558 4 0,652 1007
" . 40269 - 0545
3 3 1329 0.000 .000 115
1 15 319 0000 .000 115
2 25 45 0.040 .040
9 80 1 0,667 444
2% 2 624 000 1000 11,
10 110 200 200 5.
s 13 673 0:462 462 3.
9 32 0000 - 0.000 1I
1 18 21 1 0278 .611 . 3.
21 58 34 0762 619
2 23 27 0143 214 5.
2 2 24 0,000 .000 1153
H 17 0.000 .000 115
1 0 345 0.000 .000 11
g 2 28 0.000 .000 11
a1 19 10 1 21 E 0.170 .305
10260 40532
4 178 0000 0000 15
4 126 0250 0250 1
9 251 0222 0222 13
-6 234 0500 0830 3
1 18 405 0278 0278 15
2 7 505 0000 - 0,000 15
8 363 0250 . 02507 7.
3 149 0333 0333
1 I 309 0123 0214 1
1 - 2 b 055 1111
1 3 40 2 0419 0742
1 16 161 0125 0188 &
10 - 332 0100 0100 .1
6 181 Q000 0000 153
8. ;1 . 0625  -1250
1 2 132 0,000 . 0,000 153
1 i 619 . . 0118 0118 2
166 28 1 20 6136 i 0230 0346
D =2 e 40201 40392

(continued next page)




’ APPENDIX 17 (cuntinied) e )
Observer network results x year x slupbouﬂstu(‘!ymxhnmphwkwkﬁ R

.

Frequecy  Total -
(#macks)  ShipBd_
01 23 Tacks

i .
(nmi) Abun

1
0
% 3
7
5.
i
i
i E
7
12 1
[ =
3
i} 3
I 1
17 27 1 18,
2
i3
i
2
p:
i
3
2
1
31 22
. ¥
1
[ =

&

2t

SR

£a8g

s
2

PR o

178
145
210

124
126
n3
162

AT

&t

E_

0.

0.
o
0100 " 0:
0000 0.
o
8788

0000 .0
0292 0408
0338

s




; ’ APPENDIX 18

. Monthly distibution of fiafack whales £rom land-based data.

Sections of the study area are identified in the legend for
Appendix 10.

Obsv'd Freq

Area (in weeks) Total Sight Sight *
Coast Section 0 1 2 3 (wks) Abun "Freq Rate
. o
December—February: = 3 .
North 1+14 18 1 0 0 19 1 0.053 0.053
East' * 2-7 22 0 0 0~ 22 0 0.000 0.000 ,
South  8-12 54 3 1 0 58 5 @069 0.086
~March-April: : . . 5
North 1414 12 5 1 0 18 7 0.333 0.389
East- 2-7 21 0 0 0 21 0  0.000 0.000
South  8-12 63 3 0 -0 66 3 0.045 0.045
May: .
North 1414 21 2 3 0 26 8 - 0.192 0.308
East 2-7 56 1 0 0 57 1 0.018 0.018° .
. ‘South *..8-12 8213 5 0 100 23 0.180 0.230
June:
North - 1414 29 4 8 1 42 23 . 0.310 0.548
East 2-7 140 6 5 0O 151 16  0.073 0.106
South  8-12 109 32.11 1 153 57 0.288 0.373
July: e
‘Narth 1414 27 1410 1 52 37 0.481 0,712
East 2-7 21417 8 0 239 33 ,0.105 0.138
South  8-12 159 23 8 1 191 42 "0.168 0.220
August: .
North 1414 24 9 5 0 38 19 0.368 ,0.500
(Eest- 2-7 101 8 3 0 112 14 0.098 0.125
South  8-12 6214 6 O 82 26 0.244 0.317 B
September:
North  1+14 22 1 25 4 0.120 0.160
East 2-7 39 2 2 0 43 6 0,085 0.140
9 0 52 9  0.173 0.173

South 8-12 43

October-November:’ .

North  1+14 -17 3 0 0 - 20 3 0,150 0.150

Eest 2-7° 31 0 o 31 31 0.000 0.000 J
South * 8-12 64 5 o 5  0.078 '0.078

co
o
©°




Y

© Appendix 11,

June: . '
North 1- 8 0 »
East 9-12 12111 1 0 133 13 0.090 0.098
South  14-16 4714 2 0 63 18 0.254 0.286
July: ' oy > W
North 1-8 123 8 0 0 131 8 0.061- 0.061 A
East 9-12 120 19 11 O 150 41 0,200 0.273 -
South 14-16 15,1 0 O 16 1 0.062 0.062 . .
ugusw: ) ‘ ol
North 1-8 122 8 3 3 134 17 0.090 0.127
East 9-12 69 5' 4 O 78 13 0.115 0.167 .
South 14-16 * 35 2 0 O 37 . 2‘ 0.054 . 0.054 B
September: T 3
North 1- 8 47.2 0 1 50 -] 0.060 0.100 >
East 9-12 41 0 0 1 42 3 03024 0.071 .
South 14-16 0
. -
r
P
PR
S

v lPPBlDIl 19’ %
Monthly distibution of ﬂnhm:k whales from lhipbonrd datas

Sections of the stndy lren are identified in the lggend for

~ Obsv'd Freq £
Area (in tracks) Total Sight Sight ~
Coast Section 0 1:2 3 Tracks Abun Freq Rate

¥

May: B . . s
North 1- 8 L 0 »
East - 9-12 32 ° 0 0..33 1 0.030 0.030

ow
°
o
5
o

South, 14-16 10 0.000, 0.000




APPENDIX 20

-+~ Observer network results x month x land-based section for finback whales

Colum headings are identifigd in the légend for Teble 3, Section<3.2.1

Obs"d Freq STy
(in weeks) Total Sight - Sight - -all
0°1 2.3 (vks) Abun Freq = Rate  Rank

\

T 15070 0.15: 0 00000 0.0000 7.5
‘g 100 07 17.-0" 040000.0.0000 7.5 .
: I g TR Y : .
s 8.0%0 0 .8 -0 0.00000.0000 7.5 4
. ..5 Sl AT S ¥n v -
g' ) 3.0 00 1-13 00,0000 0.0000 7.5 A
‘g 000 8 0 0,00000.0000 .
3 0 '
10 000 i8 0 0.0000 o.mt&.s -
11 2 1 0 2 4 +0,1250.1667
12 10 0 8. 1 0.1250 0.1250 3 :
13 00 0 40 00,0000 0.0000 ‘7.5
14 1 0.0 4 1 0.25000.,2500 = 1
15 - 1,50 0 0-0 4 0 0.00000.0000 7.5
‘March and-Aprii: .
e A Bl .8 10 9 1-°0.M110.1111 3
2 00 0\ 2 0 0.00000.0000
3 0
<4 P I i :
5 000 6 -0 0.0000 0.0000 5= s
6 0.0 0 10 O 0.00000.0000 9 &
7 000 3 0 *0.0000 0.0000:- 9 E
8 - 00:0-9 0 0.00000.000 9
9 9°: .10 0 0 0-10, 0 0.0000-0.0000 9
10% 70°0 0 15-°0 .0.00000.0000. 9 -
' R 1 0 0,29 1. 0.03450.0345 & oy
12 L 17230 073 7 2) 0.6667.0.6667, 1.5 i
13 41" 34 00 0.3, 0 0,0000-0.0000 .9 A
1% ©4 4 1.0 9.6 0.5556 0,667 1.5
15" % :&o 0 1 "0 0.0000 0.0000 .9 .

(Eéncinued next page)”

=%



Observer network

APPKNDIX 20 (conu.mled)

results x'month x luml-baud section for fixz@ack‘whaies

.

Land-Bd Stat.
e . Section .Areas. -

Obs‘d Freq - Over
(in weeks) To:nl Sight Sight -all
0.1 2 3 (vks) Abun Freq "Rate ,Rank.

May:
1 37
2, 9,10,14.
b 11,12,13
A 519"
5 20,21,24
6 22,23
L 78t as
8 26,27
> 9 .28,29
R 10 30,31,32
1 33,3
12 37
13. 39,40,41
I3 14 44,45,49
? 15 1,50
N June: 2
: 1 6,7
22 9,10,14
3 11,12,13
Sg .t 15219
5 20,21,24
‘6 22,23
2 Y7 25
8 26,27
9 28,

1110 °0 12 1. 0.0833.0,0833 . 4.
19 10,0201 0 0.0500 6
3‘8 070370
89:0.0. 8 .0
6 0000 .6 0
12/0 0, 0-.12° 0
8000 '8 0: :
4000 4 0
8000 8 0
26 0 0 0 26 -0 .
2311 5 0.39 21
212 0 023 2
36 51042 2 5
1013071 9
20 0-0 0 20 0
20 3 2 0 25 7 02000 0:2800 4.5
23 1 0 6 24 ' 1 0.,0417 0.0417 10.5_
11 2 070°13 2 0.1538 0,153 7.5 Yug
35 0 0 0 35 'O/ 70.0000 0.0000, 13.5 -
28714 033 9 0,15150.2727. :6
21 ™ 0 0 21 0 -0.0000.0.0000. 13.5
22 2 1.0 25 40,1200 0,1600 .9
27 2°2 0 31 :6  0.1290 0,1935\ " 7.5
21. 8 61 36 23 -0,4167 0,6389. 2,5
23.0,0.0 23 ‘0 0.0000 0.0000 13,5
21'18°2 0 41" 22 ' 0.4878:0.5366 -
7 4 1 0 22 76 0.2273:0,2727 ‘
1-0-0 %4471 :.0,0227 0.0227. 105‘
9 1 6:1 17 (16 :0.4706-0G,9412 :
35.0 0 0 35 00,0000 0:0000 135,
.16 8 4 1 20 119 0:44830.6552 2
34 0.0:0. 34 0 .'0.0000 0.0000 14
226 6 0.0°30 . 6. 0.2000 0.2000.
462 20 6700769 0,1154 9
45 4°5°.0 5414 -0.16670,2593 5
140 030, 1 >
47 1.0, 4176
v,sa'»oszvxg 4
S8 1:.0°.50.787:0,1400 0.1600°- 7.5 -
1::0::070 25 i*-.1.0.0400°0,0400° 11
1n-r - 170,382470,4706.
0.0 %0+ 0,0000.0,0000
2w 2°.0.0476.0.0476 . 11
.60 6 ~18, 70,5217 Q.7826 i 1
0.0 i 0.0000'0.0000 1%




- o o
APPENDIX 20 .(continued)

Observer network results-x month x land-based section for finmback vhales

Obs'd Ffeq ] Over s
fand-Bd Stat (in'weeks) Total - Sight ' Sight el :
. Section | Areas 1 2.3 (wks) Abun Freq Rate Rank .
‘
] 0 el i
1- 7.3 0 21 13 . 0,4762.0.6190 .1.5 . iy
15: 1770, 0,16 . 1. 0.06250.0625" 9 _ ;
22 4°0 026 4 0.15380.1338 -7.5
.12 22°0°16 - 6 0,2500°0.3750 5
191 1°0 21 . 3 ©0.0952:0.1429 7.5 -
1550 0 0.15. 0' 0,0000 0,000 12.5  °
18 -0 0 '0- 18 0 - 0.0000 0.0000 ‘12.5
15:010 0 15 0 -0,0000'0,0000 12.5
5°1'3 09 7 0.444k0.7778 1.5 ¢ -
15 00 0715 0 0.00000.0000 12.5
“15° 9 2 0 26 13 0.4231 0,5000 3
12 4 1 0 17 . 6 0.2941 0.3529 5 °
300 031 0 0.00000.0000 12.5
13220 17 6 0.23530.3529 5
16 o‘o 0 16 0 0.0000-0,0000 12.5
9000 9 0O 0;00000000{5/10
5000 5 0 0.00000.0000 10~
4000 4 0 .0.00000.0000 10
0 1'2 0 3 5 '1.0000 1,6667 1
2 1.0, 07 3 1 0.3333'0,3333. '3
14 000714 0 0,0000 0.0000
14 0.0 0°14 0 -0.0000 0.0000 10
2:0 00 2 0 =800000.0000 10. -
. 0 -~
10,0 0 010 0 -0.0000-0.0000 10 .
10°7 0 s 17 7 0.4118 0.4118 ~ 2
2172 0 #23 2 0.08700.0870° 5
2:0.0 0 24 0  Q00000.0000 10 7 .
13°2:1-0 16 4 0.18750.2500
12 0.0.0.12° 0 °0,0000 q.(xun 10
Oc:ober and Navember .
17 3.0°0 16 3 0.18750.1875 1
Jelgm 1 00 L .0..0. 00000 7 "
u 13,13 - 0
19 0 [
202126 Y4 uLo 0.0000°0,0000, 7 -
3" 0:0000 0000 7 .

0.0000 0.0000 * 7 ¥ ¥

- ' 2 )

0400000.0000" 7 ',
0.125070,1250 : 2 -
0.00000:0000




& G APPENDIX 21

o 4 Observer network results x month x shi board section for finback whales
4 Column ngs are in the legend for Table 4. .

2 ObsrdFreq ~ Toal .~ . .~ o
Ship-Bd 4 (# tracks) ‘ShipBd” Ui No.of  sight . Sight. 2
Section - 071273 ° Ticks  {on.mi) Whales Freq. . Raie  Rank
%) ; ¢

59 1541 2
HE g1t b i
0, - > ! 00986
i g Rt . 00000 - - 00000
s 20 L 210 100000 00000 -
h7g_ m, ' . 00000 0.0000
47 00000 00000 .-
E: 974 -00000 - 00000
2z 25 0. 00000 1
- 1% (00000 " 0ooo0 1
21 0000 00000 I
28 01622 . 00200
4 1 ouir. oS
2 1022 01000 © 00039, 5.
2 803 . 2 03077 00261 1.
¢ ns 3 02857 . 00420 1
489 oz~ o0ut, -5
W % 00000 - 0: it
3 i, e 00957 - o
N &
L & - SO0 00MT 8
. 9% 00385 . QOORL 1
552 00760 00072
. L 00957. 00133
856 | 1 00638 00164
B ¥ 1407 102 03774
1 01 . 42
1 - 213 00000
4 &
g - | Tl
I 12 446 < -
A . &
P~ 2 918
2  Z 616
;g
# 3% -
252
B
2 153154" - o L2
L 10 4849vS2E3: o 2
1 474875253 S0
s 4
1 [ 3
I 1080
b (3\ 135
.2
@
DN
| ‘. 2
\ o 89, 35
! AR
i 3
1 . ]




Appandix 14.

'\bectionu &€ the a:udy ‘area are uenuned in the legend for

P Y

‘Ubsv'd l’uq

i iTiiYATES (in weeks) Total ht .Sight‘
Coast™ Séction Q 1 2 3 ‘(wks) Abun Preq “Rate
79: § 5
Worth OF% 2414 _, o ~
East 6+ 7 33 0 33 0. 0.000 0.00u
South 8+10-12 0 S -

1980: *

North 1+ 2+14 26 6 3 0 35 12 0.257 0.343
East, ~ 6+7 22 2 1 0 25 4 ' 0.120  0.160
South 8410-12 64 16 4 1 85 27 0.247 “0.318
1981: - - .

North 1+ z+u‘ :u. xs u 159 38" 0.424 0.622
East 0. 8 0 0.000 0.000
South B+10-12 59 16 2 o 77 20 0.234 0,260
1982: < i . :
North 1+ 2+414- 23 5 3 0 <31 11 0.258, 0.355
East +7 50 0 0 5 0 0.000 0.000
South 8+410-12 47 14 7 0 98 28 0.214 0.286




Am{ugl distibn:ién -S_ﬁ f.inha,c‘i: vh

-0.000

3RS o B ;
b | 3 aé:ﬁons of the study erp§ are idencified 1.. ‘the »
Sy Y Appendix 15r, =
) ¥ T : "
: F ™ Pl Obsv'd ‘Freq - 3 4
8 ¢ © . Area: “(in-tracks) ‘Total ~. . & Si ht, Sight
{Coast -Section 0 1° 2 -3 -Tracks Abun h-eq Rate
1976-77; . . °
North . 4+7+#9 19 1 0 0 20 1
. Best 10411 5 3 1 0 9 5
1978: 4 .
North 44749 10 -0. 1 0 11 5
East- 10411° 12 6 2 0. 20 10
1979 b
. North 44749 18 1 1 0 20 3
East 10411 42 5 2 0- 49 9
e s s
1980 . . &
North 44749 14 0 0 0 - 14 ‘0
Eest -~ 10411 44 11 3 0 58 17
1981 : - '
North 44749 12 1 0 0 13, 1
o East 10411 36 7 5 0 48 17
1982 f
« North- 44749 15 1 0 0 16, 1 0.06
East 10411 44 0 0 0 4& 0. o.ioo.
10837 ° § A
North 44749 /10 0. 0 0 ° 10 -0 7 0:000 -
East ©  10#11 16 0 0 0 16 0




Dbservet network resuits x year x 1and-baged section x finbm;k whale

e : ._ CoJ.umn h_eudingg dre identiffed in the lesend fot Tuble 3, Section 3.2.17

e

s : 5 Oha'd Freq .
*Land-Bd " Stat. ®  (in weeks) Total - Sight Sight —dl G
0 ,1 2 3 (vks) Abun Freq Rste Rank 2. ¥ .
. .
o - »
. [ .
8 40,0 8 4 1 7
33 0 370 36 6 5
6010 7 2 - 4 5
1200012 0 8
27000 27 ‘0 8 S
26 000 2 0 8 @
3% 3 4°1 42 14-0,190 0.333 2
14°0 0 0 14° 0 0,000:0.000 8-
3100 4 1°0.250 0.250 -8
2 0 -
13 ; 0 k
14 , 5000¢% o0 0.000 0.000 '8 .
15 50 - o0 T
Total or Mean -'164 8 8 1 18] 0.116 0,15 R ’
- Std. Dev.’ , - g f‘b 163 0.182 - S
15.4 0 0 19 4 0211 0211 5
20%2 0°0 22 2 0,091 0.091 ‘1l 2
46 8 00 - 8
45.5 30 11 7
767 90 5 % "5 <
31 1,00 L 12 I
4 4710 9
39 5.4 0 5 .
2611 6 0 2
10 0 0.0, 1, g i~ :
20 11,0 "1 3 i u
w37 363 10 9.
13, 39,40,41. 54 270 0 2 :
44, 45,49° 17 lr 8.0 i - -
~ 1,50 240:.0°0
§q:n1 or Mean' A9B 67 3271

Dev.

(continued nex; page)‘




. APPENDIX 24 (continued) -

“»’Obs'erv':er‘ne;ylorl{ results x year x land-based Eéch‘ioﬁ X ‘fg.n‘ba’;:k vhale -

- Obsd Freq S et

W G BEY ; ; . Over
Land-Bd. Stat = -(iniweeks) Total' . Sight Sight -all
7071723 (vks) Abun:Freq - Rate: Rapk:-

Section Areas

1981 -
, LA 6T 12609 6 1 42 . 24 70.381:0.571. .2
2°4:9,10,14 4220 0°0 42 '~ 0 0,000 0.000 .12
3 1L12;13 D 0" ST S ~
o 4 15-19 17 0°0 0 17 0 -0,000 0.000 127
5 20,21,24 14 0 0 0 14 0 Q.000
* 6 22,23 18.0 0 0 18 . 0 0,000
7 20 210 4. 0.130
l 8 ,27 12100 1. 0.077
9 28,29 9.1 00 1..0.100
10.-.30,31,32 34.1-0 0,029
11 33,36 2110 2 14 0.364
12 37 25 4 1 6 0.167
13 39,40,41 46 1 0 1.0.021
14 44,4549 3 7 7 24 - 0.833

15 © 1,50 33 0 0 0.000
Total or Mean 320 36 17 76 0.150
5 ® Std. Dev. .. +0,23%
v 1982: - S . :
0 2 X 6,7 . 15 5°3.0°23. 11 .0.348
pe [ i 2 9,10,14 15 0 0:0 15 0. 0.000
- 3¢ 11,12,13 11 0 0 6 11 0 0.000
, 4 15719° ) o
5 20,21,24.)1 0 0 0 1 .0’ "05000
6 22,23 18 00 0 1B 0, '0.000°
. 7 25070 0 2°0 0.0 2 0 .0:000°
8 26,27 18 1,4 0 23 . '9:0.217
9 28,29 0 B
10 30,31,32 '14 0 0 0 14 - "0 0.000:
11 ., 33,36 - 2620°.3 0 49. . 26 - 0.469
: 12 37 9:3 00 12 0.250
13 9,40,41 38 0 0 0.38, ».0,000
. 14.-7044,45,49-°71 070 0 21 0 0.000:
e 15°°. 1,59 . °33.0.0 0.33 0' 0.000
Total or:Mean ~ 220 29 10° 0'259 49 ‘0100:
& Std. Dev. 5 o + 0,166
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\ " APPENDIX 25 (contirined} ;. -
- 1 iy ol % il %
Observer network resul X yearx shipbparq study areax ﬁnl?ack,whale’

Frequs £ -
(# tracks) Sight'-all -
012 37 Rate Rank.
0 95 0000" . 0.00012.
0 ¢ 143 : 00007 * 70,000 . 123
- .000. :
31 o1 o 7,
pir) 0167 . 0.167 -5
2 0,000 © 0000 123
1 % -8 -0182 ;.. 0273 -
1 . 2 51 It 0308/ ~0423 . .
- i3 0000 " 0.000° 123
1 1 505, 0200 02005
. BT 0333 0333
1% - 0200 0400
1 bt 454 0143 . 0143
1 1 532 0000 . 0000 123
- 172 1 187 - 5344 . % Olll 013 i
: 3 0117 40154
198 0000
.2 0200
28 2% an 0,000,
~ o ean 0.000... :
SUST S8 - 2 -2 m 0042 .
- *52:56758 1 1 25 0077
. 521,55 m . 0000
28 2 . 4% 0000
2 Vi 484 0.040 %
1 1 38 0,000
' ; i o i
. 30- —-=0.000
5 48 0000
- 1 1 80 0125 |
108 0000 °
. 180 0250
Toulor 2 %; 4956 0,043
2 Su.Dev. 0077, $0.
¥ 19 -
5475675558 * ) 1 8 . 0300+ 0.300
15355756%59" 145 0000 200
30: -5 -2 0000 . O3
- ™ 98 g.oon, ' %%%%
7% I Y :
126 0,000 .8
13 0,000 8
bt 162 0000 0,000 8
.8 0000 .0.000 8
72 0000 .. 0,000 " 8
-210 0571 " OSTL:
150 0000, . 0000 . 8.
2103 0000 0 5.
T 2091 , 0062. 00e2
- 5o L 40167 40.167




Er v APPENDIX 26 .

uo;tp-ly :distibntlon of -i‘:ka'.vhules from land-based data.
|

Sections of the azudy ares ure identihed in the legend for
Appendi.x 10.

I
T
. Obsv'd Freq
Area (in weeks) Total Sight Sight

Coast Section 0 1 2 3 (wks) Abun Freq Rate
-December-February: \ J -
North 71415 19 0 0 19 .0 0.000. 0,000
East ' 2-7 30 0 0 0 30 0 0.000 0.000
South 8- lZ 57 1. 0 58 o | 0.017 0.017
Hargh Agril.
North +15 10 0 0 10 0 0.000 0.000
East ~-7 30 2 0 0 32 2 0.062 0.062
South 8-12 86 00 O 66 0 0.000 0,000 -
May: N

North - 1+15 32 0 0 0 32 0 0.000 0.000
East 2= 1 69 12 0 0 81 12, 0,148 0.148
South 8-12 83 5 0 0 88 5 0.057 0.057
June: e %
North 1+15 52 8 0 6u, 8 0.133 0.133
East 2-7 13062 2 0 194 66 0.330 0.340
South 8-12 123 27 6 0. 156 39 0.212 0.250
July: - » 5 .
North -1+#15 _51 5 0O 56 5 0.089 0.089
East 2-°7 20378 4 0 285 86 0.288 0.302
Séuth . 8-12 13556 '3 0 194 62 0.304 0.320
August? L .

‘North +15 33 4 0 0..37 . 4 0.108 -0.237
Bast 7 103 25. 3 -0 131 -~ 31 0.214 0.237

* South _B -12 77 5 0 0. .82 5 0,061 ~'0.061
September: . . 5

North 1415 18 3 21 3 0.143 0.143

¢ 2=.7 4 6 2 0 52 10 0,154 0.192

8-12 51 1 0 52 - 1 07019 '0.019

* October-November: - £ X e

. North 1415 © 23 2 b .25 ~2° 0J080 0.080
Bast , 2-7 22 0,1 0 28 2 0.036 0.071
Sou:h el 69 0 o

8-12,




APH:ID‘IX 27

Honthly diltibntion of l!.nke whales from -hlphourd dnta.

. Secunns -of the study area.are :Ld:ntiiied in the legend for
Appendi: 11,

L Obsv'd Freq' -~ -

Area (in tra:ka) Total \—‘ Sight .Sight
Coast Section 0-1 3 Tracks Abun Freq . Rate
\ .
! : : 7
May: -
orth 1- 8 0 =
East 9-12 20 7 6 0 33 19 0.394 0.576 .
South 14-16 9 1 0 0 .10 1 0.100 0.100
June: .
North * 1-8 ' 0
East 9-12 103 27 3 0 133 33 0.226 0.248
: South 14-16 5211 0 0 63 11 0.175 0.175 ~ f
X July: 5 . o & .
o North 1-8 9930, 2 0 131 34 - 0.244 .0.230 =
East 9-12 116 31%3..0 150. ° 37 27 0.247
South  14-16 15 0 1 0 6 2 0.062 0.125
August: é

0 6 0 134 42 0.269 0.313
3.1 0 78 15 0.179 0.192
. Soutn 14l16 33 4 0 Q\;,n 4 0.108 0.108
' September: e
North —1- 8y 36 1 0.280 - 0.300 '

sl 310 5
East 9-12/ 42 0.0 ‘Q 42 0 0.000 0.000
South 14-16 - .0 R

North 1- 8 98 3
East 9-12 64 1




. APPENDIX 28" P

ased section for minke whales =
»

_Observer network. results x month x land=
; g, ¥ wont ;

Column hgadiﬁgé are identified in the legend to Table\3, Section 3.2.1:" <
B +Obs'd Freq ~ " er -
Land-Bd Stat (in weeks) Total Sight -Sight ~-all -

Section Areas | O 1.2 '3 (wks) Abun Freq Rate  Rank

s

" December to February:
=167 15

0070 15 0 0.00000.0000 6.5
2 gla1s 9000 3 0 0000000000 6.3
v 600 8 0 0.00000.000 65 .
o ,
s 00 0 13 0 0.00000.0000 6.5
; ! 0 K .
8 000 8 0 0.00000.000 65 ¢
9 : 0
“10. 9 9.0 m 0 00000000 63 .
11, = 0 0 0 2 0 0.0000 0.0000 6.5
12 1°0 0 8 1 0.12500.1250 1 ;
13 Q 0 014 0 0.00000.0000 6.5 .
1% 00 ok 4 0 0.0000 0.0000 6.5 X
15 00 04 0 0.00000.,0000 6.5 ;
March " 2
T 000 9 0 0000000000 &
2 00,0 11 0 000000000 8
- 2 |
4 s %
5 100 7 1 0.14290.1429 1 ,
6 100 11 1 0.09090.0909 2
7 000 3 ,0.00000.0000 8°
8 00% 9 ‘o 0.00000.0000 8 %
9 000 10 0 0.00000.000 8 .
10 0 0 0 15 0 0.0000 0.0000 8 .
~11 0°0 0 25 .0 0.00000.0000 8
12 060 0 3 0 0.00000,0000 8. .
13 60 0 0 16 0 0.0000 0.0000 8 - ]
N\ 14 . 44,4549 9 0 0 0 9 . O 0.00000.0000 8
15 1,50 1000 1 0 0.00000.000 8 - .
~ - . "

(continued next page)




Land-Bd Stat
‘ Section: Areas

- Obs'd Fteq

“(in weeks) ey Sight Sight -all. -
1 2 3 (vks) Abun Freq Rate Rank )

[

¥ ovér

May: i
1 6, 12
2 9,10,14 28
N 3 11,12,13 4
i) 4 15 - 19 4
5 20,21,24 6
6 22,23 16
7 25 11
8 26,27 4
9 28,29 7
10 30,31,32 25
33,3 36
37 11
39,40,41 27
44,45,49 12
- 1, 20
6,7 19
9,10,14 25
11,12,13 12
15-19 19
N 20,21,24 26
22,23 23
25 25
26,27 22
28,29 18
30,31,32 20
33,36 41
37 22
39,40,41 30/
44,45,49 13
1,5, 33
July:
1 vl
2
3
4
5
6
&)
8 -
9

= e 5
NEHOONIPAVORRRO ONNOWRHORENEROO |

-

-

O ONOOHNMHOOHOOHO OOHOQOOOO0OO0OPOO

-

L s ) :
QOOOCQ [~X-J-]-N-N-Y-REN-F-R-F-Y-R-J-F-N-J-YoN-Y-J V- NN -Y-Y-Y-N-F-N-Y-F-N-N-F-Y-N-¥-

12 0 0.0000 0000 13 .
28 0 0.0p00 0,0000° 13
5 el 0.2000 0.2000 3.5
8 4 0,5000 0,5000 -1, .
8 20,2500 0.2500 = 2
20 . 4 0.2000 0.2000 3.5
12 1 0.0833 0.0833. 8.5
4 - 0 0,0000 0.0000 13 B
8' 1 0.12500.1250 6
26 1 0.0385°0.0385- 10 /
39 30,0769 0.0769 ‘8. i
11- 0 0.Q000 0.0000 13 N
30. 4 0.1000 01333 6
147 2 0.1429 0.1429 6
20 0 0,0000 0.0000 I3 !
25 5’ 0.2400 0.2400 8.5 ¢
40 16 0.3750 0.4000 3.5
20 8 0.4000 0.4000 3.5
35 16 0.4571 0.4571 ‘2 - :
36 11 0.2778 0.3038 5.5 % o
32 9 0.2812 Q.2812 7 K3 A
3L . 6 0.19350.1935 10.5% e
31 10 0.2903 §.3226 5.5 .
39 25 0.5385 0.6410 1
23 4 0.1304.0.1739 10.5 ~ 7
41 0 0.0000 0.0000 /14.5 :
220 0.000 14.5 -
33’5 0.0 12.5 ,
17 4 0.2 8.5 o .
35 2 0,057 “12.5
29 5 0.1724 9.5 .
45 14 03111 0 75 J
4 79 0.2 25
52 22.0.3 2 &
57. -18_ 0.2 5
&  8-0.181 . 9.5 :
467 150:3043.0:3261° 5 - M
62. 36 0.5323 0.5 Sl
*.19°70,3585: 0. 3

5:::0,2000:0.2000 7 7,5 |

2'0,0588-0. 12

0.°0.00 14

21,0500 14,

E 11

-0




Observgr network results x month X. J.and—

r . Obdereq‘ i ™. .- (Over
A,La.nd-Bd Stat” (din: mks) To:a.l " Sight Sight gu :
Section” Areas Q 1 2 3 (wks) Abun Freq - Rate Rank
August: 2
167 17°4.0 021 4 6.5 ~
27 .9,10,14 15,2 0.0, 17 2 0.117601176 8
3 11,12,13 0-1 0 3 12 0.32350.3529-"'1.5
I 15 - 19 4 1.0 16 - 6°0,31250:3750 . 1.5
5 . 20,21,24- 3,1°0 22 5 0,1818.0.2273 5
~6 22,23 ~21 1 0,0 22 1 0.0454 0.0456 9
7 25 15 5 0°8 20 5 10,2500 3
8 26,27 12 3 00 15 3 0.2000 0.2000 6.5 .
9 28,29 7.2 00 -9 20,2222 0.2222 4 -
10 30,31,32 15 0.0 0° 15 . 0 0,0000 0.0000..12.5
11 33,36 26°0 0026 0 0.0000 0.0000 12.5°
12 .37 170 0 -0-.17 0:'0.0000-0.0000 12.5
y Co13 39,40.% 20 0.0 0 20 0
* 14- ©44,45,89- 17 0°0.:0 1770
. 15 .. t1,50 6 0.0, 016 10
September: 2 o A -
—'zi—"_ T 6,7 <6 3:0.0%9 3
2 09,10,14 | 4714070405 L
'3 11,12,23.°.7 .0 IO -8. . 2
4. 15-197% 0 20010293 Vb
: 5.7 .20,21,24 /3.0, 0.0 3720
< 6 122,23" 070 0°19 ° 10
7 0K 300 14 3
-8 0°00° 2 -0
10 000 10 0
f§ 10017 1
E 000 23 0
13 . 39,40,41 00010 - 0
14 AAASLQ, 0.0°0 16" : 0
A 15 12 00 0 12... 0
October and an&be £ e
-2 0016 2
9 10,14 1 0®170 2 .02
S0 :
\ 0 g
St @ T R
00079 . 0 0.0000.0.0000.
Q' 0. 017 Q:0.0000.0.0000
0:0° 0 19. 0 '0.0000 0.0000
0:0°-0 40 - 00,0000 00000 v
0':0-.0-10. 00,0000 00000 5
0.0:0 16" . '0':'0.0000%0,0000: *6:5
0.0 0. & “*. 0. 00000 0,0000- 655
0 00 .. 0,0,0000 0 6.5 -

e



" Observer network results x month x shipboard section for minke whales

Column

for
headings are identified in the legend for Table 4.

~ OWaaS ".soma D Neof | Sght. Sigh @
01,2 3 Tracks ~ (n.mi) Whales Frea. . Rae Rank
. e - p:
s 59 1811 01356 00097 , 43
24 5 o778, 02500 * 1
7 05000 00563 25
20 030 0%
1 178 28 03077 . 0.1573° 235
51 00000~ 00000
210 0.1250° 00048 45
, 000 0oxo
. 05000 00213 25
s .58 L 01207 00103 75 ..
2 2 » 00454 00078 9.5
T 00000 . 00000° 123
4 B e
1 1 0igs2 - 00201 3
39 2 01818  0.0604 2.
; o 01333 *. 00039 < 7.
) " ! 03677 100174 5
VB s B LT
- “u %% °. 06%%. 12 ]
4 T 788 01420 00038 1
708 00500, 00014 1
1 958 S 03721 . :
. 822 0.
& 622 nlﬂ:!l 20
: & 87 0%
; o L
381 il TR S
30 61 00625
~ 21 2] 0.5000
E . 1.0000
s 1 ds 0.0000°
- 120 0.0000
28 01429
1 2% 15 0250
T 2 zl’g 1 * 02273
1 ' 754 1 02727.
1 i 907 04118
- 1 38 - 00909
3 252 01111
2 1306 02143
1 TJf 1 02857
Eil 21, - - DASST
538 b 02500
515 0.0625
BE : s
2i 35 01250
1080 01200 .
JER T o000
22 L 03333
W 07143
i 1 3 ©0/0000°"
a3 i oM "mrnmnan
3 i [ 0i333. .
B D 1 - 489
» 109
: S A
’ 6° . s 0.0000
1 1 0:0000 -
A\
g 1= P E




—0 ;
Annua), diit‘.lhut:lon of lln e vhnleé iron land-bur\fl

'

Ser.uons of the study ar& are 1den:ified in r.he legend for
Appendix 14.

- ’ " Obsv'd Frég o o E pi ot
Area (in. weeks),. Tutal " Sight Sight
Coast .Sectian. 0 1, 2 3 (wks) Abun * Freq  Rate- .

. T i
1979:
North 1+ 2415 ¢ [ i J
East 6+ 7 29 0 0 35 6° 0.171/'0.171
Sf)utrh 8+10-12/\ o # t ' .
. 1980: P '
North , 14 2+15 23 6°0
L i East., 64 8 O
South - §+1o 12 70132
0
T 6%.7 14 S0 25
South’ 8+10-12 626" 0..0




Anfiual distibution of -ln_im whales from shipboard data.

Sections of the study ares are identified in the ]egend in
”

_Appendix 15..

. Obsv'd Freg .
Area ° (in. tracks) Total
2 X

‘Const Section 0 1

¢

Sight
Rate

127&-77:
North = 44749 - .,
- East * 10+11

do78: |

44749
10411

L7914 6

o haTH9 122
10411 47 11

Worth = 4+7+9 9. &7

East l0+11 35 12

1982:

North  4+7+9 S
<. East 10+11 /‘l.o 4
©1983: .
= North *' 4+7+9 9 1

Z Bast’ - 10411 -15 1

o
ool

oo

oo

° .
cfa/) oo’

)8 0.308
0.292 |

2
0:188

- 0,091

0.100 0.100
‘0,062 0.062




n’mmnsz f;<~-

Oqurvar fietwork ruults x year x land-based section X dnka
headings are idenuﬂed in the legend to Tahla 3, Secﬁnn 3

‘o - Plas o os-'drreq"'

3 . s v Rank
- Land-Bd ‘Stat . (in weeks) Total - Sight Sight -all
° Section Areas 012 3('1(5) Abun Freq' Rate_ ‘Over
1979:
6,7 .
: ' 9,10,14
i ’ 11,12,13 2 6 0. 0
15- 1_9 1520 1 0
20,21,24 6 8 0 O
o 22,23, 11 1 0 0
12846 0.0
26,27 19,770 0
18 297" 2020, 2:-0
0.0
0 o

.'30,31,32 14.°0
33,36 4 0
37+

1,50 7227270 0: 267 .
'rom or nem 489,128 15.0: 632 - <158 0.1 ;
£ Btd. Devi ¢ [ .20 153 m.zoz ;




AP’PENDIX 32 (contimled)

- bservet netvdtk résults x year x land-based secsion x minke uhal@

 Land-Bd Stef

- Section Areas,

Oba'd Freq Pt
i weeks) Total sm.c Sight -a1l
(0 ¥ +5.(vks) Abun Freq Rate Over

Devi: .-

“&TI 1T e

N
So

»-_opd'bnwo'v:-cm

0.200 0.200- 5
0,229 /0,257 3°
0.000 * 0.000 ‘12
0.000 *-0,000 .12
0,000 0:000 ‘12

00.000 0.000' 12
580,129 , 0.136
10.146 10:148

0,261 0.251 3.5

V10,14 13
11,13,13" 23
5- 9 )

oro"

120,21,26
22,23
25

0,381 0.429° 2
0.042°,0.042 “'6.5
0,000 0.000°,10.5 -
0:296. 0:2967°3,5

0.692 0,769" -
1217 0.217 5

0
0,000 D 000 ° 10.
"0.041" 0,041 6.5

= olon

-

0,000 0,000 10,5
0,000 -0.00Q '10,5. ..
0,000".0.000 10.5
‘0,148 :0,158 b -
40.213.°0.235"

S.o.ocono'_ tWBwo

,0.056..0.056 °, 8: 5~‘

0,000 0.000 “10:5 -




area & minke@vhale

yduxﬁfhoﬁdnﬂw

Angs are

* The column

" Observer nétwork resuts &

i

i the legend for Table 4.
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APPENDIX!S(wnﬂmQ{
& Obsevum«kmyduxyurxﬂpm:dmdymxmmm

(# tracks) Shl'de - Sight
01723 (nmi) Abun Freq
| 2.
; - 5 i3 858
E . 3 53 0091
. ] 18 - 0222
] 1 0222
H 73 028
A 2 595 853
1 % 351 0269
s . 103 0250
o 13 ) 0067
3. 0333
3 5 159 0200 0200
1 17 s 0143
15 o AN R A - R 1)
s g T 0130 00 X
[ e 3 e 198 o33 o
34 sessSE §s- "é% ’ 0. u& 3.
: R i3 1 % 1 0dgd . losis . 1°
s 3 : s 35 0250 0250 43
i 31737 5 f 247 812 o12s: o1z :
TR R R B gooo’ 00 - .
T S v 000 ¥
2 7 2% . e 0040 - 0040-.. 5.
2i R A NE N N v Ry
. 25 0k N ’é R - 98 0.7
548749 57" . s 30 8030 7 8% - .
4TE2ES g- 3 48 0000 . 0,000 - 1 ;
454551 gt 1 . 480 - 0000 --0000 . 1 .
\ 5°48.,54'-39° 3 108 Jg000 0000 X
51158 60" (] 180 0000 0000 - 1 .
Tonloe Mem. 207 .3: 22 495 3 18 OME -
StdDev, - 4 o 142 . 40085 .,
. et m 0300 o0 4
S FEE R B I 1 45 0 1. 0167 7 8107 83
] . 4 210 DL 02%0.
-5 4 98 000 1
7 5 245 0000 I 3
8 2 L im 0500
s 4 12 0250 .
I 10 i ® 0 1 . L 008 'l
; § | - Y - | o Lo
;v S B AR B AT
18 o i—0 0. - 4 0% s :
a B3 38 Jdo La ai R
iy W : ‘i i




npmn ‘3b

Honthly ‘1au.bntion of pilot vhsles h'n- lnd-bl ed dgk-.

Sections of the .:nd, area are identified u the 1;{;and for
Appendix 10. B s

- s . I - .

‘Obsv'd Freq ] Er
Area (1n weeks) - Total' Sight Sight

Coast Sectior 1 -2 3 (wks) Aban  Freq, Rate
December—Fébriary:* . ' >
Torth “Tetr o5 0 0 0 19 : ..0.000
Bast - 2-7 30 0 0 0 30 :

0.2 0 ’s0

Sputh - 8-12 . 56

Maech-April:: -

0 i1

Q1

0.0

3 a 3
370" 07038
.73 0.091 -
4 42 13

3 B

341

156 -~ 14~ 0.051 .0.090-

5 6 52. 32 0.288 0.615 -
6 615 217 . 63 051007 0.232,
715 19 62 . 0.129  0.320

Oc er: - .

‘North | 'l+lb 7-0 - 20

East * 37

South/
. /




APPBHDIX 35

Monthly distihntion of pilot whales from ﬂ&pboutd data.

: Sections oi the study area are’fentliied in the legend for
wfoh Appemux 11 ) i
§ C .

Obsv'd Freg )
Aréa (in tracks) Total Sight Sight
Section 0 1 2 3 Tracks Abin Freq Rate

1-°8

Q
9-12 33 0 0 0 33 0 0.000 0.000 N
14-16 .9 0 1 0 10 2 0.100 0.200
r SRR
1-8 o -
{912 127 2 4 0. 133 . 10 0,045 0.075
14-16": 61'°2 0. 0 63 : 20,032 0.032
1280126 % 1:.0° 1317 6 0.038 -0.046
12,132 55 8- 150 | 39 . 0.120°-0.260
14-16° 15 1°0°0 16 | .1. 0.062: 0.062
1-8 126 2 33 134 17 0.060 "0.127
ol 61, 2. 411 "78. 32 Ql218 0.410
South - 14116 - 30° 1 3 37 16 0.189 0.432
. September . - F oy )
North .1-8 463 0 1 50 5 0.080 0.100
Bast. © 9-12'. 40 0.1 1 42 5 o0.048 0.119

0
South  14-16 - - 0




S e ¥ § S
Observer network results x month x land-based stetion for pilot yhaleé‘ -

Column headings ufe identified in the legend to Table 3, Section ;9.2‘.1

: . Obs'd Freg |« ’ Over
land-Bd Stat (in wecks) Total:  'Sight Sight . -all .. - - -

: . g .
/ﬁ Section ‘Areas 0.1 2 -3 (wke)Abun.Freq ~Rate —Ramk .
- - K - - ) ¥

December to February. ) i
"7 15

1 000 15 0.0000 6.5
2 000 9 0.0000 6.5
3 0 .
/; 000 g 0 670000 0.0000 6.5 N
? 0 0 0 13 , 0 0.0000-0.0000 6.5 . . .
; - , 0 : ks st o
8 0°0-0 8 0’ ©.0000 0.0000 6.5
I Wi e 0 g : b
710 0 0:0,18" 6.5 4
11 000,24 6.5
12 0 2.0.:8 T
i 118 0,0 0740 . 6.5
S Lhen 46,45,49 40 Qe 4 6.5
15 1,50 40 &&o 143 6,5
March and.-April:* - -
T“K‘L— VT 9000 9 8
2. 9,10,14 11 0 0 0 i1 8
3 11,12,13 [0 :
4 15-19 N 0 4
5 20,21,24 7.0 0 0 7 / 8 - -
6 22,23 1001 0 11/ 135
3 7 5 3000 3/ 8 . s
B 8 26,27 9000 9 8
.9 2829 10 0 0 0 10 8
10 30,3132 15 0 0-0 ~ 8
.11 3,36 29 00 0/29° 8
12 - 37 - 3700 03 8 ;
13 - .39,40,41 34. 0 0:/0 34 00000, 8-
14 ' 44,45,49.78°0.1/0 9 7 2 70,1111 0.2222 £1.5",
1‘0/f -0 X 8




APPENDIX 36 (con:imleﬂ)

Obszrver network resu.lr.s x month X land-based section far pilot uhales

] - Over
Sight Sight -all

1 2 3 (wks) Abun Freq Rate  Rank

=

Ny
RUERODRW R

N
M OHOOM OO MMM

(o )
=3v
K

11.\, u.bsas 1(1; i

! cocbocoooccocooooo

-

-

. s __‘ ,
= ~N
VOOVIHENVE FHEHNEOOHOUNOHON PUEONOHOOHOOK M

N

¥

p»huuoaouuouo—u owoRWOoOFONOOOHD . ONNOWOOOOO00000
oRw

L OHOUNOMNHRONNNG OHOOHOO0O0ONOONG

NN?
AN

0.0833.0.0833 6
0.0370 0,0370 8
0.2500 0,2500 1.5
10,0000 0.0000 - 12
0.0000 0.0000 12
0.0500 0.0500 7
0.0000 0.0000 12
0.0000 0.0000 ‘12
0.1250 0.1250 4.5
02000000000 12 <
0.1026 0.1795 ' 14.5
0.0000' 0,0000
0.1429 0.1905° 3
0.2143 0,333
0.0000"
0.0800-0. osoo
0.1212
0.0625 625 .
050000 00000 13.
.0.0811.0.1892" 4.5
0.0938 0.1562 4.5
0.0000 0.0000 13.5
0.0323 0.0323 10
0.0000°0.0000 13.5
0.0000 0.0000 13.5
0.1463 0.2683 2,5
0.0454 00909 * 7.5
227 .10
1
10
-0.3103 0.6897 2.5
0.1111 0 .6
0.0882 0. 2059_ '8
0.0962 0,1923" '8
0.0172 0.0172 ‘13
0.2273 0.6136 4.5
8
10
11.5
14.5
2.3
1
115
P45
5

&




APPENDIX 36 (contiised)

) - 2
Observer network results x month x lend-based section for pilot whales

e Obs'd Freq Over
Land-Bd : Stat ~ ° - (in weeks) Total Sight Sight -all
Section Areas 012 3 (vks) Abun Freq Rate  Rank
Kugust: % T

3 1 67 . 13 13 .4 21 19 0.38100,9048
: 2 9,10,14 12 0 0 0 12 %, 0.0000 0.0000
‘'3 111,12,13 30 0 0 0 30. 0 0.0000 O,
4 5-19 14 0 0 2 16 . 6 0.12500.3750
5 20,21,24 20 1 1 0 22 3 0.0909'0:1364:
6 22,23 15 1*3 3 22 16 0.31820.7273
7 25 . 16 0 0.4 20 »12 0.2500 0.6000
8 26,27 1210 2.15 70,2000 04667
9, 28,29 80 1.0 9 27 0,1111°0,2222
10° +30,31,32 14 0'T 0 15 .2 D.066701333‘
11 ' 33,36- 15 2 4 526 25 0.4231 0,9615
12 9 1' 43717 -- 18 04706 1.0588
13 39,40,41. 29 1 .1 .0 * 30,0645 0.0968
14 ; 02 '3 -17 13 0:2941 0.7647
15 0.0 0 16" 0 ~0.00000.0000
1009 1.0.1111.0.1111 -
00 2" 9% 60,2222 0.6667
1 0°1..8. 4 0.25000,5000:
0 14, 3 8 1.000026667
001 3.  '3:0.33331 .
00519 15 0.263207895
0.2 6 14 22 0.5714 1,5714
000 2 .0 0.00000.0000
0
00 0 10 00,0000 0.0000
00 1,17 3 o.osasﬁmes
4 2°3°23 17
0002 0
1.1°0:16 * '3,
1,51 00012 0
Octohet and. Havémbet- . o
1 6,7 —.14.0 0 2 16 60,1250 0.3750
910,14 270 0 0 2% 0 0.0000 0,0000»
11,12,13 0
=19 ~.0 . i
20,21,24"-1 0 1.2 4 8 0.7500 30000
. 22,23. ©9 0°0 0 " 0 0.0000 0,0000 .
1 8

0.7059 1.8235

CAts,49 - 3
1,50° 5 2
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. APPBNIIIX 38

Annlul diatibution _of pllnt whales from land-basad dutn. -

Sections for the study area are 1den:1f1ed in the legend for
Kppendix 4.

Y
o
Obsv'd Freq .
Area (in weeks) Total © Sight Sight o
Coag Section 2 3 (wks) Abun - Freq - Rate ;
1979 ¥ S
Worth 1+ 2+14 . 0 .
East 28 1 1 5 35 18 0.200 0.514
. South BHO 12 . ]
4 1980: . -
k North 142414 29 0 5.1 35 13
- -East' 6+7 68.1 2 T 72 8
/' .South’ 8+10-12- 74 6 .6 5 91 33
U981 - .- : . sy
North' 14°2414 41 5 4 -9 .59 40
East. 77,9370 72 & 43 16
South ; 8+10-12 .64 3.5 10 82 . 43
1982: . . s
North' 1+ 2+16 ©30 1.°0.0 31 1
Eagt L0200 1v72 2 725 11
South a+1o 12 66 0 4 6° 76 26




APPENDIX 39

Aﬁ‘nul aintlbntxon of pilot whales from lhlbbnurd data. -—

Sections of the ltndy area are identlfied in the lagend for

10411

Appendix 15.- <
Obsv'd Frggq 3

Area (in track Total Sight Sight

Coast. Section 0 1 2 3 Tracks Abun Freq Rate

76-77:
North 4+7+9 19 1 0 0 20 1 0.050 0.050
East 10411 0 S T T £ 9 5 0.222 0.555 -
i '

1978: .

North “4+7+9. 11. 0 0 0. ‘11 .0 02000 -0{000
10+11 17 0 0 3 20, 9 0.150 0450 L .
44739, 2000700 20 0 0.000. 0.000 :
10411, 46 0 21 49 7 0.061. 0.143
44749 1272 0 0 14 2 .0.143 0.143
10%11 53-0 23 58 13 0.086. 0.224 -
44749 i 9 1 1 2 13 9 0.308 0.692> .
10+11 38 0 5.5 48 25 0.208 0.521 i
43749 16 0 0 O 16 ) 0.000 0.000
10+11 -41 "3 0° 07 44 o 0.068 0.068

pg ] .
4+7+49 10 0 0 0 10 [ 0.000 0.000
000 0.060




 APrPEDIX &

Observer network teEIllt! x year x"'.l.and—based section ptlov. vhale

Column headings are 1denti£1ed in the lagend to stle 3, Seution 32.1

. Oha'd Freq . Renk
Land-Bd Stat (in. weeke) Totai. Sight Sight —all
Section Areas 0°1 2 3(vks) Mbun Frey Rate Over
4
1979: '
6 0 -
9,10,14 0
11,12,13 80 0 0 8
-9 36 0 0036
20,21,24 14 0 0 0 14
,23 91 0.2 12
. 240 2 3 29
26,27 25 1 0 026
28,29 42.0 0042
30,31,32 14 0.0 0 14
,6 3.0 1;0-3,
13\, 39 4040 T o
; “4h,45,49.-570 0:0 5 0" 0,000,.0,000 75.
i 1,50 o o i
vrnm orMean - 180 2 3 °5190. 23 o,og( 057’
Std. Dev. Con s x08T026
1980: © . # e k
=1 ,7 . 1611 119 6 0158 0316
2 9,10,14- 23 .0 0 0 23. 0 0,000 0.000
3 11,12,13 633 0°3 69 - 12 0,087 0,174
4 15-19° 461 2 4 53 170,320,321
5 20,21,26. 84 3 1 2.90 - 1L. .0.067, O
6 22,23. 4312 2 48 11 0,104 0.
7 .35 . 400 2446 16°,0.1307.0.3%8
.8 . 26,27+ 41 4-073 48 .137°0,146  0.271
9 28,29 - 48 01 0 49". 12 -©0,020 -'0,041
10 30,31,32, 100 0 010 0. 0,000.. 0,000
1. ,36 .25 272 332 .15 0.119 0669 3
12 37. .29 2.7 2 40 23 1
.13 39,40,41 55 1-.0.0 56
14 i4,45,69 21 2 571 29 ;
15 1,50 7 :23.1°0 0 : -
Total ‘or Hean™ . 567 2123 25 636\)%2 0,113 0,228

$td, -Dev, + 0. 093 0. 192 =




R APPRON 4o (cont 2aued)

".Observer ' ne:vark (Nts x year x land—{msed section puot whale

Obs‘d ‘Freq " nmk .
Land-Bd ‘Stat (in veeks) Total Sight Sight -all . . '
Séction, - Areas 0 -1 2 3 .(wks) Abun Freq Rate Over e %

438 42 -3 0.357 0.810- 2 Q
12 64 23 0.19 0.500 6.5
0 e
1,071 17 4 0.118 0.235°'9
o1 3
015 3. 17
‘01 4 244 c14
00 113 3
.0 171 0. -5
S0 0 0 35 . 00, o
'0.5.5.33 " 25
3:2°9:.30. 3k,
‘1110 3
4 2°2-0 60,8
- 0.00: 0. 00,00
121841393 171, 0.F
0,137
. ¥ . P
20.0 23 20,087 0,087 7
10 0'21° 1 0048 0.048 7
600,11 Q0,000 0.000 11 *
0 IS
00 0 1 -0 0,000 0.000 11
13 7 21 -28 0,407 1.037. 1
00 0 13. 0 0,000 0.000 il
00072 - 00,000 0,000 11
0 ’ s ok
‘01 0 1 0:143 4.5
226 4 :
01 012
1.1 038
03 4721
000 3
71117 286

R




TSN APPENDIK 41 s ¥
i Observer network resullts x year x shipboard study-area x pilof whale
i ‘The column headings are identified in'the legend for Tabled. '~ "~
4o : Fiequency - Towl: . Loy :
! Ship-Bd Latitude, . (#tracks) " ShipBd Dist <. Sight.. Sight-all ‘'
Section ullg!lldb 0 1 273 Tracks : (nmi) Abun .. Freq' . Rate- Rank
- - - —
H ’}%" 3% 0.000
3 13 00000 0000
X 4 250 0000 - 0000
bt 13 564 000 . 0000
‘ 485003 " 3 & o ¢ oI
10 | 4829521530 4 144 ysoo 1 T
11 { 47:48757753¢ 5 192 000 . 0000
R 1 1 1 259 0000 | 0000 i
: 1 . N T T -0A00 0400 e
I§ 1 ] 0000 * - 0/000
e 7 A 4 a8
Dey. X
R i L R p ’
o 5. s C oy <0000, 0000
E 1 359 0000 0000
SOES B e o
N o Bt 1 ) s 1% o
1 . 1 030 000 -0
Tola 3 38 iss8. 192 043
Stdl LT 095, 0
] 5 ok w3 3 3. 01 012
150" a3 s 0000 0000 -
2B i3 .98 * 0080 - 0080
o .9 507 00 000 0000
- 2 B, 6 . 0000 n.%
. : 1 .10 1. . 10000 - .0
v 50754756 y B 45 ~18%00 Lobi
A 0115354 1 o L1} 0000 _“’niogg
= 52053 20 21 593 0048 - Q1
: 3 26 2 27 ooy o
4 S pd mim
i 10 “ 0 B i - %00 - 0o ¢
) 2 2, % 0.5 0. 0%
29 251 1 0035 | 0084
; 2 * 40057 |.. 40009,
i . 4 o am v s i
4 I | 126 0000 . 0000~ 143
. ©o8 1. 9 21 0Alf] <0011 53
Bt 6 24 ole7/ . 0167 "3 2
i 18 18 - 08 © 40000/ 0000 ",
: 24 i % i
o 3 3T > 0
13 1 w «, 0
24 27 N8 0
2 31 740 .0
.13 16 i o161 il )
10 10 ;e 0
4 6. U .0
o B 8 .31 0
' b 17 o - g




 APPENDIX 41 (iotinued)

whale

... Obseryer nétwork results X year x shipboard study area x pilot
Frequency .- Total * 5 A Over
(#tracks)  ShipBd Sight -all
01 23 Tracks  (nmi) Abun . Rate Rank
S
p . .
H 3 3 1 %8 1
3 3 23 0000 133
! I i
§ 22 0. [
i 24 *33
1 2 LG 2 33
[ % 31 X : [x]
¢ 3 103 3
1 15 - 505 .
] 9 37
4 3. 19 0200
1 i 454
14 16 « 52 250
161 187 544 - s
i : g :
B ‘ 6 198 - 04 L
’EY L T &% i
B | AL b
% - % LA L0000 ¢ 12°. :
3 13 252 0000 12, v
3, (i3 Jic] 0000 12 -
A % 436 0280 , 2 -
s B e 0040 ' 5 .
b} U SRR R 0000. 12
X R © %0 0091 % 5
: % .77 0231 . 3.
] 300 ol 4
3.- a8 G000 12
1§ 1 8. o 0000 .12
H 3 108 0000 12
20 w0 5% o o8 !
3 10192
10 - w 7 0000
[ 145 0000 . g
4 20 -0.000
4 98 0000
s us 0.000
2 24 -0000
1 126 0.000
§ 113 0000
i) 162 . 0000
3 .8 0.000
3 72 © 0000 -
Tl 210 0000 ;
4 150" 0,000
A e
20.000
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