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MOOSE MANAGEMENT IN NEWFOUNDLAND 1972 - 1977
W.E. Mercer & M. Strapp

wWildlife Division, Newfoundland Department of Tourism

Abstract: Moose licences have been issued throughout
insular Newfoundland on an area quota basis since 1973.
Analysis of population trend indices and population density
estimates indicate that moose populations in practically
all 38 areas responded in the direction that management
intended.

After moose were successfully introduced to Newfoundland in 1904,
the basic management strategies used were (l.) a period of total
protection to 1945, (2.) unlimited bull-only hunting 1945-1952,

(3.) unlimited either-sex hunting (except for selected areas) 1952-
1972 and (4.) limited either-sex and male-only licences on an area
basis between 1973 and 1977.

Management of moose in Newfoundland prior to 1973 was reported
on by Pimlott (1953), Bergerud (1962), and Mercer and Manuel (1974).
This report will appraise the results of quota system management in

the Province during the period, 1972-77.

METHODS

Population Density Estimates

Prior to 1964, moose were censused using aerial strip-census
surveys in winter. Between 1964 and 1972, we used a quadrat—census
technique with stratified random sampling and fixed-wing aircraft.

Counts were always made with 100 percent snow cover and if possible,
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immediately following snow’ails. Only esperienced observers were
used. After 1972, we used helicopters (mainly Bell 206 aircraft) to
count moose on 4 }cm2 quadrats (1.3544 miz) . In 1973, we flew over 500
hours in an attempt to obtain 8 - 12 percent ground coverage of

about one-half of insular Newfoundland. In 1977-78, we were able to
duplicate some of the earlier counts. We feel that given good weather
conditions and with the greater maneuverability of helicopters, we

obtain accurate results over most Newfoundland terrain.
Population Trend Data

Kill data were obtained from licence returns. Hunters were
required by law to submit returns to the Wildlife Service within seven
days of the date of kill or within seven days of the end of the season,
if no kill was made. Although the law was not enforced, returns
averaged B2 percent. Information on the return included the hunter's
name and address, area hunted, date and sex of kill, number of antler
points, length of time hunted, the number and sex of moose and caribou
seen and whether animals were adults or calves.

Although some biases exist in the above data, we feel that
numbex of moose seen per hunter per day and number shot per unit effort
are reliable indicators of population trends, particularly if some
exaggerations are eliminated fram the data (Strapp & Mercer, 1978)
and if only information fram residents hunting with either—sec_lioences
is used.

During 1956 to 1976, hunters submitted reports which were

analyzed using computer programs.
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Annual Recruitment Estimates

During 1953-56 and 1963-77, lower jawbones for aging were
collected at check stations on logging roads, augmented by small
samples mailed fram other areas. Estimates of productivity and sex
ratios were also obtained from aerial classification of calves, adult

bulls and cows during fall and winter.
Quota Calculation

During 1973-77, Newfoundland-Labrador had an area quota system
of moose management (Mercer & Manuel, 1974). Under this system, the
Island was divided into 38 hunting areas (Fig. 1). Either-sex licence
quotas were set based on estimates of maximum sustainable yield and
trend data from hunter returns. Calculations involved census data,
annual recruitment and mortality rates, success ratios and vegetation
analyses to estimate carrying capacity. Male-only licence quotas were
generally set on a l:1 ratio with either-sex quotas. We considered
20 percent adult bulls to be the lowest permissible sex ratio in hunting
areas and directed management towards keeping sex ratios above that
level. Licences were distributed on the basis of a randam draw giving
preference to hunters who had applied unsuccessfully in previous years

and to hunters who wished to hunt with a partner.

RESULTS AND DISCUSSION

Population Trends

Moose populations in insular Newfoundland generally increased

until 1960 after which populations began to decline (Fig. 2). This

decrease resulted from over-browsing ir i-accessible areas which are
generally marginal habitat, and from over-harvesting in the accessible
areas which contain productive moose habitat. Following 1973, when

the area quota system was introduced to all Newfoundland and an attempt
made at more precision in quota calcwlations (mainly as a result of
census data), the moose population began to increase in Newfoundland
generally (Fig. 2) and in practically all accessible areas (Fig. 3).
Individual hunting areas (Fig. 3 and 4) followed similar trends. It
seems that hunting effort (Fig. 5) in the accessible areas increased
at a faster rate than the moose population to the extent that by
approximately 1960, it precipitated a decline in population size.
Productivity (Fig. 6 and 7) was correlated with population change and
may have been an important contributing factor. Productivity increased
in Millertown fram the early 1960's until the mid 1970's. Northwest
Gander-Gambo showed an increase in productivity during the mid 1960's
until the early 1970's, after which productivity decreased. Hence, a
canpensatory change in productivity may have resulted from increased
densities.

In the 10 inaccessible areas (3, 10, 11, 12, 13, 18, 19, 20, 37
and 26), (Fig. 1), stabilizing to increasing trends were apparent. In
the accessible areas, we were managing for increases, while in the
inaccessible areas, we attempted to stabilize or decrease populations.
The data indicate that we were able to increase populations but were
ot always stseessful in stabilizing or decreasing populations on over-
browsed range. Hence, future management goals will be directed towards
increasing kill quotas there. In the accessible areas, 31, 32, 33, 36,

9 and 24, we are also attempting to stabilize densities since we feel
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that we are approaching carrying capacity there. We have generally

had closed seasons in areas 1, 14, 29 and 39 (St. Anthony, Baie Verte,
Bonavista and Port au Port Peninsulas). This is due to low populations
in the accessible areas, cambined with illegal kills. A small poaching
effort in an area of low population can be very effective in keeping
the population down, while large populations can absorb considerable
poaching mortality. We will attempt to stabilize populations in other
areas in the next two years (especially area 6 and part of area 3), and
foresee the day when all Newfoundland will have moose populations at

or near carrying capacity.
Population Density Estimates

During 1977-78, we were able to census 10 areas (2 on the west
ococast, 5 in central Newfoundland and 3 in eastern Newfoundland),
(Table 1). These data indicate that in areas 6, 8, 22 and 24, we
managed successfully for increases. This was supported by the trend
data (Fig. 9). In areas 16 and 17 where we also attempted to increase
populations, the census data indicated that populations stabilized
while the trend data indicated small increases (Fig. 10). It is possible,
if sample sizes are large, that trend data are more sensititve to
population change than population counts. In the east coast areas,
26, 32 and 33, which were managed for stable populations, populations
increased in the Salmonier (33) (2.09 - 3.00 moose/mi’) and Long Harbour
(26) areas, stabilized in the Placentia (31) area and decreased in the
Cape Shore (32) area, (Table 1 and Fig. 11). On the Cape Shore we

relied too heavily on census data and were overly cautious in attempting
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to keep browsing pressure «. a level in sarmony with browse supplies -
or below carrying capacity. The salient conclusion fram the above
population data is that using the arca quota system, moose can be
managed successfully under Newfoundland conditions. That is, using
the quota system, one can increase or decrease moose populations on
small areas to desired density levels commensurate with habitat and
social demands as has been demonstrated in Norway and Sweden (Lykke

and Mct. Cowan 1968 and Lansund 1978).
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Table 1: Moose population counts and ¢

sr.i data in selected hunting

areas 1973-4 & 477-3
Area Moose /rr\i2 Trends /1

No. Name 1973-4  1977-8 Schange  1960-72  1973-77
Accessible Areas

16 Sandy 1.5£8 1,542 0 -/4 0

17 Millertown 0.8/ 0.72 -13 - -0

22 Lewisporte 0.3 2,202 +633 - +
24 N.W. Gander 1.65 2783 +64 - +
32 Cape Shore  2.62 1.2/2 -54 0 -

33 Salmonier  2.09 3.0742 +44 0 0

6 Corner Brook 1.0 2.77£2 +177 0 +

8 St. Georges 1.0 1.56/2 +56 0 +
a1 Placentia 0.9 1.0442 +16 0 +
Inaccessible Areas

26 Long Harbour 0.40 0.6422 +60 -0 +
37 Grey River  0.91 1.0/2 +10 - 0
Means 125  1.66 +38 0- +0

/1 From hunter reports /2 1978 comt /3 1977 /4 — decreasing,

+ increasing, O stable /5 unweighed /6 1964 /7 1972
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Hunting areas ard regions in Newfoundland.

Moose population trend statistics for either-
sex, resident licences in insular Newfoundland
1956-77. Data calculated from licence returns.

Moose seen per hunter per day per hunting area
for all hunters with either-sex licences.

Authors interpretation of moose population trends
depicted in Fig. 3.

Licence sales and estimated legal kill in
Newfoundland 1936-77.

Percent yearlings (Y/Y+A) in the Millertown hunting
area. Calculated from moose lower mandibles collected
fram hunters.

Percent yearlings (Y/Y+A) in the Northwest Gander
hunting area. Calculated from moose lower mandible
collected from hunters.

Accessible and inaccessible areas in relation to
hunting pressure.

Moose population trend statistics for either-sex,
resident licences in hnting areas 6, 8, 22 and
24, 1956-76.

Moose population trend statistics for either-sex,
resident licences in hunting areas 16 and 17,
1956~76.

Moose population trend statistics for either-sex,
resident licences in hunting areas 26, 31, 32 and
33, 1956-76.

Brook

Argudie

M |

Gray River

Basques

Grey
East

St

River

antrony

~

o

0'Espoir

HUNTING AREAS

HUNTING

Morthaest

REGON




ALCES VOL. 14, 1978

[Ke]
0s
A-2,0-3,X-049 »
to .

e e

A-3,0-4,%-074 uu

A-4, A-7,0-6,X-0.38 »

%% A=12,A-3,D-1[,X-042 A-20,0-20,X-055

%% A-26 ,D-22,%X-05

an A-26 ,A-28,0-23,X-050

. A-12 . .
% A-14,0-9,X-0.29 % A-21 ,D-16,X-054
L
.. } 2 ———
P N .Ani.?..’-\-\ﬂ 4

* A-I5 ,0-29, X-0.46 « A-2l ,A-24,0-18,X-057

% A-29,0-25,X-034

¢ A28
Lira-2

>
<<
3 .
« 'O
us |
2 o TN s
D _ - -
T A-5,0D,~5,X-043 % » A-15,0-~17, X -042 * A-20,0-28,X -0.54
w10 .
W ‘e . . (%3
L 03| T T e e ~ .liﬂ.ﬂ-l/«ﬂ._hh.qﬂw\lfrl “ﬁ.ﬂ\lﬂl !VA “
& A-6,0-7, X -040% % A-16,D-31, X-0.58 » A~23,0-26,X~050 * A-311025,D-30, X-0.42 _
& .
[ . . i
% o0s \\I.U#?.in.bn\\l‘ SIS el _
. (2] - - -
[ A-8,A-9,D-6, X -05! % % A-IT,0-15, X =063 * A-24,A-27,0-24,X-050 _
_ . >
0 ..».¢n A — Hunting area _ﬁ
. T
| 03} e we T I ey D — Hunting districts (used pror i
! 20l A-10,0712, K= 11 »a ~ _ to 1973) !
%% A-18,0-13,X-038 % A-25,0-14,X-062 : }
7 s . : . % Accessible areas |
S T S i
10 \.. T %% Inaccossible oreas .
m CE] . -ﬁ. |
| %6 0 64 &8 T2 I % 60 64 6 T2 15
ﬁ YEAR
Fig. 3. Moose seen per hunter per day per hunting area
for a1l hunters with eithar-sex licenoes.
LOHS M08 % AVQ  Y3AINNH Y¥3d N33§ 3ISOON
o o 0 ~ ©
© M 0 < M o g M M \M
&
L=
o ° [ L] L]
. ° . ﬁ
g . 8
[.] b .
5 % kT
X o m
< o > ° . y | g 8
o - r4 b
W 3 a Ly g g3
e > Q & [ 2
z @ g @ o 43
T R 3 w w
® ® o 8R4
> o -
3 N\ N 2 BGB
o o 7 3 DAw
g . 457
~ [ 0
2 z | 8§
o . 2 mm
5 3 43
e &4
177} 08
L] - FEge)
m . 18
(] g d .m.”m «
w 8 m e~
@ el
R 2 8 -2
—
$§3
b ps S 5 5 —3 w o
n - L] 0.4
YIINNK INIS$3IIINS ¥3Ad OBINNH SAVE Q3INNH AvQ ¥3d $639NS 1INIJN3d .m_...

SYILNNH

NdSS30NS

AN32¥3d




ALCES VOL. 14, 1978

25000

Moose trends In 73-75 U
Moose trends in 65-72 (O] 22500
Moose trends In 60- 72 @

Increasing trend V] 26000
Dacreasing trend

{-3
o

17,500
@ TOTAL LICENCE SALE
s
O 15000
g /\
S
-
-3
i’ \
Ky
2 j | "
. \ \o"\/
10000

TOTALQLEGAL KiLL

. fAV//\ * L7

/ 0

e
0 00— 0~ SEASON
9 0 s 50 ) 7 7%

% €0
YEAR

N . : . ) . . '.
Fig. 4. 2:;1:)1:5 mutlel:x:;;;etgmon of moose population txends Fig. 5. Li sales and ted legal kill in

Newfoundland 1936-77.




ALCES VOL. 14, 1978

24

*SI9UNY WOIF PO3IOSTICO STTPURW
IaMOT 9SO0I WOIF poaeTnoTe) -eaxe BuTiuny
IDpURD ISVAUIION SUI UT (W+A/R) sbutireek juwsoxeq L "BIg

¥vY3A

9L GL vL €L 2L 1L 0L 69 83 L9 99 69 H9 €9 29 19 09 66 85 LS 96 G5 H5 €5

[ ]
ozis oidwps gg|
Y3ANVO L1S3MHLNON
‘SIIIUNY WOIF
PIIOSTIO0 SHTQTPUR JaMOT 9S00 WOX PIIeTNOTE)  °eaIe
burauny WMO3BTTIW X3 UT (V+A/R) sburtaeak juweoxeg '9 “Bra
¥y3A
9L GL L €L 2L 12 OL 69 B89 29 99 GO 9 £9 29 19 09 65 85 LS 95 €5 ¢ €%
o]
o1
o2
og
ot
ezjs ejdwos — |9
19 4
NMOLYI TN os

o]l

02

oe

ov

0§

Y + A/A

V+ A/ZA




ALCES VOL. 14, 1978

243
g
i 244
T .
AREA 6 Corner Brook X w AREA 8 S1. Georges
g -1 :3 -
. M =5
; "no 32 o
N .
": 0Q| N " -
g gf 1R : *
o H g .
60° 58° 56° 54 52° Pow §3eof, —
g: P 2
° a a0 W 30
52 MAP p 52 o n -
OF $i e .
z 23 .
NEWFOUNDLAND ACCESSIBLE B ' ; ’
heavily harvested l:] HH g3
ag . 13
overharvested o-e b oo
< .
L ° ¥
INACCESSIBLE Xz . \ H AN\,
underharvested ’g‘ 3 o . 5 X,
o S¥ e
20 8= .
Y -84 -
50° 50° L . .o . o
33 * ’_(,,L,-—v—r"’f‘_
H .
g -
e 1980 s wo ars e 1960 nes nro L1
YLAR YEAR
o 0
H .
H
AREA 22 Lawhiporhe E AREA 24 GANDER / GAMBO
5 ™ &
2 .
48 48° © g \ ’
3 ® A )
§ 0 L
>
I %
3 <5 .
SCALE OF MILES H 2%
25 0 50 100 3 " E % -]
— s Eg Ao}
<5 °§
58° 56° 54° 23 o . " %0
1 . g
H
Ea‘ 20
ER - ®
Iy o9 . . £k hs
% . g3
:.05. o tee w8 \ /
HH * i
ool z o0
© L ° .
” " 4
b L ] e )
g . gx Drars
e L) ne n7o nTs nos L L) 1o nm
YEAN YEAR
'HM.! ONLY LXCENCE 1k 1373 B W14
Fig. 9. Moose population trand statistics for eithar-sex,
in acossaible hunting areas 6, 8,

resident licencas
22, 4. 1956-7%.

Fig. 8. Accessible and inaccessible areas in relation to
hunting pressure.




ALCES VOL. 14, 1978

246
AREA 26 (ong Hr. AREA 31 Picentie

245

Y tuccess /.

oo M g1 &
4 FI——
f .
.
.
K
.
A
.

0AYS WTLO/

.
/

N . -
N . .
. S e e ———— %
i r 8t
3 3 3E
=
T e
a .
R 7 o
H N S IS \\'
s R
g
H
gl
ix
¢ e o) rors es w7 )
YUAR YLaR
g é‘g
e
: 3
¢ i
i
] 5 T < 3 & ° & “g a
o B g g g g ]
V1o VuTEIDAs Ava/vumam Jive n2 H
OJINMM A¥O /SSINNS %  /OILMN SLv0 /N1)E Is00m ££33508 B X
23 H
. 3
g S
ng 2
. . ? -
B 5 2
. -
- . - = g'
. . LEH #
3 . 28!
2 2%
e by .
. s'g' Sg
= g
s . g2 ]
° El
£ /oo lgr s £
iy . °g
z H
z
S
. £Z
S .
. |3 ".g} . o
———t —h s, o aaa
i
$§ § 5 & =» & 5 8§ = 1?2 g ®
NI AMAN ISEIFONE Ave /D IRAN nv L M
QJANNM A¥G/$SITNE %  /QIINNM Siva / W)IE J500W 22006 0y D e . .
- 2w ¢
¥
yE
»
5 o wre e wro wre
vean voan

Fig. 11. Moose trend for ei .,
resident licences in accessible hnting areas 31, 32
and 33, inaccessible area 26, 1956-76.




