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Su1v1va1 between 6 and 18 months can be measured by two

indices, each using a chfferent population segment as its comparlson
~‘base. The first index is the ratlo of young (yearling) bulls per 100

- bull calves. In computmg the young bull:bull calf ratio it is = .

necessary to assume that calf production and survival to the time T

of the counts remains constant from year to year, and that the

‘sex ratio of moose calves is 100:100. Calf production and sur-.

vival to the time of the counts could vary considerably from year’

to year and.cdause an érror in the index. Sex composition data .
_obtalned from exammatlon of moose fetuses and calves 1nd1cate,

essenually,a 100to 100 ratlo.

" The second index to surv1va.1 from 6 to 18 months is pro-
vided by the ratlo of young bulls per 100 cows as compared to -

‘the preVlous year's ratio of bull calves per 100 cows. Theoreti- -
- ~cally, ;he difference between these ratios represents the mortahty
" during the period between 6 and 18 months. The percentage h
-/~ obtained. from.these methods should not, at present, be 1nterpreted '\

as absolute, because the aerial surveys possess a number of N

\

seemingly inherent variables that have not been fully evaluated.
- The comparison does, hoWever, yz.eld data useful in 1nterpret1ng

-,c,‘

\\populaczon trends.-v LT s ,_“j‘,j 7

.~"“ -
B Lt

\\- . ﬁﬁ\\

Cow moose are PI‘ObabIY the most constant popula.tlon seg-

- mert in Alaska where they are not hunted. They are therefore used ?
‘as' the base for comparing young bulls with last year s bull calves.

The use of the female populatlon segment as the comparison base

. for the survival index assumes that natural mortality of adult ‘
. females is approximately equal to the annual recruitment of yearhnd -
o Lemaxes,' whlch are counted as adults by aerial observers. In B
- - populations experiencing elther a rapid increase or decrease the.

described index will be biased. Most « the moose p0pu1at10ns m

;Y_Scufb Cencral Alaska, however, appear to be nearly stable ox L
increasing slowly, the index is therefore believed td provide a O

reliable 1ndex to survival, providing that the various sex and age
componems of each populatlon are sampled proportlonately.

A comparlson ba,se comprlsed of only those females two years

‘and older could be used, but af present it is not considered necessary.-
'The segment of the female popula}lon two years and older is computed
by assuming'a 100 to 100 s\x ratio in yearllng moose and then sub-"

tracting a number equal to the number of young males counted from N

““the total females counted.” The previous year's mortality is offset -
by the recruitment of last year's yearling females to the base or

Lo, .
=5

e s e s gt i e o




comparison ségment of thé female pépﬁiation. The foregding

method provides an older and perhaps more stable age group for
- comparison purposes, but does not provide for differential sex
-': survival rates to two years, - In some areas hunting is a major

- decimating factor to yearling bulls, and would cause a significant
‘error to the surmval index in the a.zreas ‘experiencing intense

e - . ~

An index to survival of moose from 6 months to 12 months L

1s prov1ded by aerial counts made in May and early: June of 1957 NG

~and 1958, The fall counts have a number of previously discussed
variables that are difficult to quantitate, and that tend to reduce
.the value of the survival indices, .The spring counts possess
fewer known, varlations, and mortahty of moose from 12 to 18
momhs is believed m;nlmal except to huntlng‘ . Thus, the sprmg
.survival counts serve as an index to “effective survival®, This

. provides a measure of calves surviving to one year, and under
~our emstmg regulations, a measure of the yearling bulls which

will be available to hunters the following fall.- The spring survival
-index-is the ratio of calves per 100 cows in the spring as compared
.to the same ratio obtained from the previous falls' sex and age
count.”. Calf moose remain with the cow until she bears another

\talf usua]ly the following. spring. At partuntion the female dnves

he last year’s calf away. The calf does not leave the’ 1mmed1ate

. areafor several days, however, and. sprmg calf:cow counts’ are
feamblehtﬂ early June, . T

Effécts of Hunting-——The extent to which hunting reduces the

) ;nale segment of the population is measured, primarily, by the

“ratio of bulls per 100 cows,. Another index is the ratio of young

. bulls per 100 adult bullg, however, hun’cmg tends to lower both.the

number and average age of the bull segment of the populatlon, thus,
“the yearhngs constitute a greater portion of the ball noPula«,xon as
hunting pressure 1nc1eases. o PRI

FINDINGS

» H -_Sex.and‘Age‘ benjosﬁibn of the
.Lowex Susitna Valley Moose Population‘s'

_ The general areas of the Lower Susitna. and Macanu.ska
Valleys are illusirated in Figure 3.. The areas include the drain-
-ages of the Big Susrtna River.from the Ta.lkeecna and Kahiltna e
- Rivers ‘to 4.12'1%%‘“ Zr,alet, .the Lattle Susitna R1ver, the Kml\ River,

. . ;
T st mdosadgporr® 3 o B L IR A LI [
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-land the Matanuska River. Several addlu.onal dra1nages ad_]acent
- to Anchoracre are also 1ncluded in the surveys.

The Lower‘Susitna. and Mapanuska Valleys support some of .
Alaska's most abundant; accessible, and valuable moose popu-
lations, as well as some of the least accessible. Whenever possible
the areas outlined in Figure 1 represent identifiable moose popu-
lations believed to be resident within a specific geographic unit.

The Matanuska Valley and Willow areas represent local identi-

fiable populations which have been studied for several years, The
‘basis for classifying therm as identifiable populations was reported .
-~ in the following reports: Federal Aid in Wildlife Restoration

(Alaska) 11 (2) 19 22., and 12 (l) 28~ 110 :

The study areas are as follows? Matanuska Valley, Wlllow
area,. Kashwitna area, -Susitna Flats, Mts. Su51tna and Beluga,
'Kahlltna glac1er area, -and Fort Rlchardson area. .. :

o Each population?indicator is diséuss_ed separatély‘helow,'
as it -applies to the general area and to certain local areas.

Produculvﬂy e M_“M_,___‘_\
- - - f“’_v . e e v-—-—w—-" - B ) \\

P

-

, ; It Product1v1ty throughout the Lower Su31tna and Matanuska =
:G\\z S f‘\ —Valley areas is considered good. The-combined, and” weighted~
T g average calficow ratio fortheé entire area is 42 calves per 100
' cows (Tables 1 and 2), and compares favorably with the 1957
 calf:cow ratio of 44 calves per 100 cows (see Table 7). The calf:
- cow ratios are rémarkably similar in the local areas 'c'ovnprising
_ this 'general area.  The Kashwitna and. Sum’cna Flatg areas are ,
_ . excep“lons with calfi:cow ratios of 35 and 32 calves per 100 cows,
’ respectively. The Kashwitna calf:cow ratios for 1957 and 1958 are
identical. The reasons for the relatively low productivity in the
Kashwitna area are not clear, but it is believed to reflect poor
survival of calves rather than a low birth rate., Studies: of moose
pregunancy rates, through examination of railroad-killed moose,
- reveal that at least 90 percent of all females Age Class II and
- above are pregnant, Aerial surveys made at parturition time,
May and early June, also revealed a uniformly hlgn calf,cow "
ratio in 1958, - -

[ —.~-——-"—‘»\\

The m»ortalﬁir’fé__ctors affecting calves are not fully knowns
7 One theory.is that the combination of deep snow and insufficient ;
./ winter browse adversely affects the females ability to.care fo"_r;/.f" o

\/ ) R ..\;;;__; L ,,hm s ..7°=




,Low.erv Susitna and Matanuska Valley =
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>,Table 1. Summary of moose populatlon composxtlon counts—-Lower Sus:.tna Ma.ta.nuska Valleys--November
' - and December 1958, 5

- Yearling Medium = Large Total Females Females -Females Total - Total Total
Area . d | d O _Males . W/O = W/l . W[2 Females  Calves Moose

. ‘Matanuska | . IR ‘ : o B ‘ _
~Valley %+ 25 .23 - 6 0 B4 48T . 361 .. 25+ . 873 411 1338

/iWillow Area 22 . 17 .37 . 76 ~ 292 © 169 . 15 476 199 751

 Kashiwitna Area 84 71 ..201 0 356 390+ 159 .21 570 . 201 1127
Susitna Flats 14 13 14 414519 1 65 21 a2

f, ‘Mt Susxtna- B : - o S T PP _ : R
. Beluga -~ . 8 . 0% 11 " 43 ° 62 .52 .27 7T . 86 41 189
"’Kahiltna R T . LR e
Clac:.er Area 30 .25 82 137 95 . .57 . 6 . 158

1
e TN

‘ o F’t Rlchardson“‘

1 Area .22 20 28 . 71 .139 8 - 6 230 \i\ 97 398

Totals 205 . 181 - 411 797 1500 877 ., 81 2458 1039 . 4294
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:i.Tablé 2, Sex and age ratios in‘L_dwler"Silsitna & Matanuska Valley mdose.‘populatio'_'n's--rl\%ov, & Dec.. 1:955;_“

co Matanusk‘a; Valley 6
//\;Jillow Area ! 16,"‘

£

(\;_:_.,Iv@ashwitnaArea 62 | .31 35 - 12 18 L
%3 s2 32 5 1 u o 133 22 127

1 : . <
ES‘ 'S_usitna Flats 63 .~ 52 : .

Mt. Susitna & S L
Beluga 72 15 . 48 220 4
8 voo87T 190 364

Kahiltna Arei ; 87 _ZSLI 44 " / . 190
398

31 43 . 42 6 45 " 10

; 24

‘_‘ Ft. Richa.rdson‘
150 4294

Totals 3235 42 8 - 24 57 39 8
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 the newborn calves. Quantitative data on the Kashwitna area
- supporting the above theory is 1ack1ng The Willow. area-which
is adjacent to the KashW1tna afea expeme’ﬂa;d severe winters
in 1954-55 and 1955~ 56. lil;oductnnty as shown by calf:icow
‘ratios obtained the follow1ng falls was only fair. Since' 1956~ -57,
W1mers have been- relatively mild and the calf:cow ratios in
. 1957 and 1958 were 35 and 42 calves per 100 cows, respectively,
/wfxereas the 1956 fall counts revealed only 27 calves per 100 cows.
s In all probability snow depths in the Kashwitna and Willow areas
are similar. Data indicating the comparative avallablhty of
winter browse are not available, nevertheless the calf:cow ratios
are somewhat different, a.lthough, it is poss@ﬂ:&e/Lhthh”dﬁference

- related to’ samphng error. T T
. The Matanuska Valley and Kenai areas also seém to reflect
~increased productivity of calves following warm winters. The
“Matanuska Valley has had rela“trMMum‘e’fhe
.severe winter of 1954-55, and calf production increased from
34 per 100 cows in 1955 to 53, 50 and 47 calves per 100 cows in
21956, 57, and 58, respectively. Productivity on the Kenai has
"'been even more dramatic, increasing from a low of 19 calves
~per 100 cows in 1955 to 24, 35, and 42 calves per 100 cows in
1956 57, and 58, respectlvely.

Refuge Superv1sor Spencer, reports that the increased
productivity on the Kenai is concurrent with increased production
of browse on a large burn which occurred in 1947. The relative
importance of the mild winters as compared to that of an increased
“supply of browse are seemlngly impossible to separate. In all
of the areas discussed, Afactors other than mild winters and the

- Lesultlng increased availability of browse may be affecting the
survival of calves, however, if such factors are present they are
not currently known. '

. e s R o

The incidence of twinning in the Lower Susitna and Matan-

- uska Valley areas, unlike the calf:cow ratios,. is quite variable.

" The ratio of twins per 100 cows varies from a high of 26 per 100 v

"in the Mt. Susitna and Beluga area to a low of 6 per 100 in the
Matanuska Valley areas, The problems of interpreting the
significance of twms are discussed in the Section on. Technlques.
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1957 bull cali:cow ratio was 22:100, and the comparable ratio,
- young bulls per 100 cows, in 1958 is 8:100, this indicates that

'moose, because mortahty between 12 anq 18 months 1s con-. -
v mdered m1n1ma1 :

-Survival

Survival of moose calves to 12 months in the Lower Susitna
Valley and Matanuska areas as revealed by spring aerial counts
(Table 3) is unusually good. The areas surveyed had a fall calf:
cow ratio of 50:100, and the following spring a calf (11 to 12
months):ratio of 45:100; a mcasurable mortality of 10 percent °
from November to May. This low mortality may well reflect
the mild winter of 1957-58. The mortality figure cannot be

considered exact, because it is impossible toc determine if the

fall and spring counts are equally representative of the popu¥
Eions sampled In my opinion they are equal. ‘

. Survival of young bulls to 18 months is only falr. The

more than} 50 percent of last year's young bulls were removed
by hunting or other mortality factors (Table 4). . Examination
of survival by area (Table 4) reveals that young bull survival
varies greatly. The areas that are accessible and receive
intense hunting pressure, notably the Matanuska Valley and
Willow areas, have young bull:cow ratios of about 5 per 100.
Comparison of the young bull:cow ratio with the previous years
bull calf:cow ratios in the Matanuska Valley and Willow areas

‘reveal a mortality of 70 to 90 percent, with huntlng probably

the most important decimatmg factor.

4

Survival in the more inaccessible areas, such as the _
Kahiltna Glacier and Kashwitna areas was good. . These areas

bhad an indicated survival of male calves, as measured by fthe

young bull:cow ratio, and the young bull:bull calf ratio, of

‘approximately 85 pexcent.

" The'indices to survival of 18 months are influenced by
hunting pressure and do not adequately measute survival of
female moose, which are not hunted. It is believed that the
spring aenal counts are a better index to survival of female

- SR




Table 3. Survival of mo_osé calves to 12 months as measured by the-
yearling:cow ratio obtained from aerial counts made in

- the Matanuska Valley and Lower Willow areds.

*Date

Total Females Total Yearlings Yeé.rling:lOO females

May 7,. 1958 _
May ‘9, "?1_958" B
May 12, 1958
May 16, 1958‘.; 
May 19, 1é587Ff;? 3
May 21, 1958
May 24, 1958
'AAay 27, 1958

June 3, 1958 .

;i{eo )
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‘Table 4, An index to the survival of Bull Calves to 18 months.

Indlca_“d
, T Bull calves:100 Young bulls 100 percent:
Area -~ - . Cows 1957 . Cows 1958 = survival

L, Busitna & Mdtdnubkd ' R L 3
.,__ValleXs g ' R A

‘Matanuska Vaﬂ@y 25 12 »
 Willow . o : R
- Kashwitna . a1 1 88
* Kahiltna Glacier . - .21 . 19 7790
- Susitna & Beluga Mts, =~ 27 9 33
. Ft. Richardson L2210 45 -

!
-
:

o

Upper Su31tna - CoPper_ g
" River Valleys

 LaKe Louise o33 o33
i Maclaren River & T T A I
@ - Clearwater Creek 18 12T e
“~ . Alphabet Ridge ; RE £:RERUAS § SERREUPIPI <3 S
B Oshetna Rivers & Tyone Cr. 27 S T 48
Little Nelchina 24 gl 29
Oshetna & Nelchina combined 26 11 42
Clarence L. & Black River 25 - 11 0 44
Mt. Drum & Wrangell Mts. 20~ : 12 . 60
Upper Gakona River = = .22 o 13 59
Kiana River and Lower I T
Chuoa,ch Mts, o1z o 10~ 83

Totals . _ocar 7T oar sz

,Wf‘{v - ,‘“, _ | . _‘ - . 'vlzs.m




. _ The Effects of Hunting

_ In order to more effectively demonstrate the effects of hunt- v
ing on the bull segment of the various populations, and because
hunting pressure varies in direct proportion to accessibility, '
‘certain of the areas experiencing different 1evels of huntlng
pressure are disc ussecLsep\rately ’

o
T Tl
- -

. Matanuska Valley The Ma anuska Valley represents an
area of nearly unlimited accessﬂ:uluy by car and foot in the lowlands,
and a corresponding accessibility to swamp buggles_la.nd tracked
/7" vehicles in the timberline areas. The Valley has an G6verall bull:
/-, cow ratio of 6:100. The bull:cow ratio has declined steadily for a
~ number of years. The ratio in 1956, 57, and 58 was 10, 8, and
e 6 per 100, respectively. These figures indicate unusual hunter
efficiency 1n harvesting bulls., This past fall 1338 moose were
represented in the Matanuska Valley sample; only 54 were males,
- Age Class I or older. There is no indication that this harvest of
males has in any way lowered the annual calf crop: A sample of _
22 fernales Age Class II and older collected during late 1958 and ™ <‘_\\ ’
“early 1959 revealed a 100 percent incidence of pregnancy. In all '
probab111ty the hunter harvest will not significantly reduce the
bull percentage below its present level, because the prlnc1pa1 of .
diminishing returns seems to apply to hunhng as 1t does to other
Q\ flelds of endeavor. . A o

WS . . S T . e

Willow Area. The Willow area has been hunted intensively
for a number of years. The bull:cow ratio of 16:100 reflects this
utilization. The area has an expanding system of roads and trails,
providing hunters better access to the moose population. Hunter-
success in 1958 was good and the decrease in the bull :cow ratio
from 28:100 in 1957 to 16 :100in 1958 may reflect 1nc1~eased hunt-
‘ing pressure. :

L 4
Kashwitna Area. The bull:cow ratio is 62 per 100. Hunting
is limited to the areas ad_]acent to the rallroad and to the few »
“lakes suitable for float or ski-equipped alrplanes.' The bull moose
concentrate in the foothills of the Talkeetna mountams during the
first season and most of the second season, and are not generally
available to hunters. Apparently, hunting is not greatly affecting
‘the male portion of the population at preseént.

| }\ww




‘the limited accessibility to hunting. o |

' Susitna and Beluga Mountains and Kah11tna Flats. These

" areas are accessible only by airplane, and have very few lakes
or landing strips suitable for safe airplane operations. The

bull:cow ratios are 72 and 87 per 100 respectlvely, and reflect

A

Fort Richardsono TheAFort Richardson military reserva-

tion which is closed to hunting has a bull:cow ratio of 31:100.
" The moose population inhabiting Fort Richardson apparently is
 hunted intensively on the periphery of the closed area. During
the first season many of the moose are located outside of the

reserve; particularly in the Chugach mountains and Eagle River
areas where hunting is legal. The legal kill apparently is .

) sufflclent to mgmflcantly affect the Bull:cow ratio,

Sex and Age Composition in the o , o
Upper Susitna and Copper Rlver Valleys Ll e

The local areas compximng this reglon are illustrated. ‘

in Figure 2. In general the region includes most of the tributaries
- of the Susitna River above Deadman Geek, the Nelchina Basin, -

and the Copper River and its tributaries from the Tazlina River

to the Sanford Riyer, '

. The populations identified in Figure 2 and Tables 5 and’
6 represent, primarily, geographical divisions. When more
detziled studies are possible, segregation of some of these
areas into local 1dent1f1ab1e populatlons seems probable.

The areas covered are as follows'.’ Lake Loulse, Maclaren
River and Clearwater Creek, Alphabet Ridge, The Oshetnas and . .

Little. Nelchlna Rwers, Clarence Lake and Black River, Mount

~ Drum and Wrangell Mts., Upper Gakona River, and Kiana River .
-and Lower Chugach Mis.

i

'In Lables 5 and 6 several of the above areés b'a'veébeen

~subdivided; however, the combined totals for’ ‘each gecgraphic | :

area are used to analyze the populatlon trend indicators.

1

Cedbe

3

 Productivity, survival and effects of hunting, the 1nd1cators of ,
populatlon trends, are aga1n dlscussed in order.




) f) g C Key to Moose populéfions in Upper Susitna & Copper River Valleys:

, 1. Lake Louise Area .

2. Maclafén River and Clearwater Creek Area =~

| 3 ' Alphab-et .Rid/g’e A.f.e.a
D4, Oﬁshetzrla Rivc.ars_v A:.z'e%a
5L1ttle 'I\.I'.eléhir-lva vArrear :
. ‘b 6.; 'CIécf'enc'e'Lak; %p‘;‘i'BlaékbRiVer_ Al;ie_é.r B
1. V'I-Mt.rv brum ax‘l'd..Wrba.ng.elll;\;/Its.‘ Ai‘_gé
8. Upper Gakons River Azea
, 9 Klana Rlver and Lower Chugach Mts Area

SN
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Table 5. Summary of Moose Population '_Compos;i.t‘ioh Counté—-—Upper Susitna & Coi)per ’Rive“r.V‘aileys

Area-

Males

Young Medium Large

Males . Males

Total
Males

. ¥Yemales
“w/o

Females

Females
wi2

Total

Total
"Females Calves Moose

Total

areas comblned

8 Klana Rlver_ &
Lower Chugach Mts.

La.keé Louise

Maclaren River

Clear Creek
‘ Alpnabet Rldge :

Oshetna Rlvezjs'& |
- Tyone Creek . '

Littie Nelchlna
Oshetna. & Nelchlna
v

Black River

Mt. Drum \‘\ |
Wrangell Mt. area

Upper Gakona Rlx}e r

i .

3

61
63 a7

BT

.20

22

13
11

13

.6

53

28

37

26
33
11

.,23‘

19 28
o118 232
237 387
48 93

150 27
63120
123 171
103, 149
S o390 61

99 " 135

26 .
316

371

"69

26

1 129 . |

71

109 .

95

50 .

w /1
17
194
58
- 18
"76’: if»
63
L3z

2

45

. 517
567
134
44
18
197

106
84

124

21

208

200

1z
18
90
13
736
36

16

94 .\‘
i i154
299
- . _
388

441

291

5'181‘

275

1 Totals

206?

276 -

801 1283

1167

622

29

1818

680

3781
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""'Clear Creek

.:Alphabet Ridge 68
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~rable 6. Sex and age ratios in Uplielj_ Susitna and \Cgigpel" River Valleys--November 1958 s '

yoe e
R T

' Laké Louise 62

Oshetna Rivers
& Tyone Creek

QOshetna-Nelchina

larence Lake 62

Combined 67

it

_ and Black R.

O 'Mt.f:f, Drum-
~ Wrangell Mt.

- Kiana River &

i

\

1.. Chugach Mt.

45

69
Little Nelchina 61

© 140
Upper Gakona R. 73

108

19

22
13

20

15

10}*,:‘ -

11

22

35
53
41
ol
g
43

R EI

o
20
23
g

12

20

e
Car
33
w“
60
72
61

162

-
o
A 13 1

10

1z ’

957 .

1154

299

89
388

441

Totals Lo

19

37 .

18'

61

11
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o Productivity -

PrOducti{ri;cy in the Upper Susitna and Copper River Valleys

s considered good. The 1958 fdll counts indicate an overall

a'Verage of 37 calves per 100 cows('flable 6), The 1958 cali:

_ cow average is slightly lower than that of 1957, which was 42

calves per 100 .cows. The coﬁnts, however, are not directly
Qo

- comparable, because the 1958 counts include relatively large

samples from two areas not represented in the 1957 counts.
Productivity in the Upper Susitna and Copper River Valleys
varies conmderably from one local area to another and possibly

reflects the need’ for further. invest tigation to delimit the boundaries
. of the local popula‘rlons. The ‘cali:cow ratios range from a high of

53 per 100 in the Oshetna Rivers and Tyone Creek area to a low

 of 13 per 100 in the Kiana River and Lower Chugach Mts. area.
' The sample from the latter area, however, is believed non- .-

representative of the entire population. Despite the non-uniform
rates of pu oductiy’ity the overall calf production appears good.

Survival .
Survival as 'mea-sured’by thevindex provided by the ratio of
the 1957 bull calves compared to the 1958 young bulls is in excess
of 50 percent for the entire region (Table 4). . Survival in the areas

. accessible to hunters is reduced; Liake Lioouise and the Little Nelchina

areas had an indicated surv1va1 of 33 and 29 percent respectively.
Both of these areas are access:.ble to hunters and the populatlon

“boundaries are not well deflned S

‘The low product1v1ty and high survival rates of the Kiana
Ri\ke: and Lower Chugach Mts. area is believed to reflect a non-~
rep‘resemativé sample. Inclement weatner prevented adequafe
coverage of the lowland portions of the area. Previous studies
have indicated that during October most of the ‘bulls are usually
at or above timberline, whereas cows with calves frequent the v
areas below timberline. .- The bull:cow ratio of 108 bulls per 100 : L

cows also suggests dluproportmnafe sampungc

‘In the areas where large samples were obtained, and where
hunting is limited to the areas along the few roads and numerous
lakes, approximately 60 percent of the 1957 bull calves survived.
Good examples of such areas are the Alphabe‘c Ridge, and Maclaren
-River and Clearwater Creek areas where 1154 and 957 moose were

coun+ed re spectlvel'yo

Rl R
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o Effects df Huﬁting R : EI |

The bull:cow raﬁio for the entire Upper Susitna and Copper '

' _R»iver Valley areas is 71:100, and compares favorably with the

same ratio for 1957 which was 69 bulls per 100 cows. The effects
of hﬁhting are largely masked by combining the accessible areas
with those sub]ected to a lesser hunting preseurc, and for this
reason several of the areas representing varying degrees of

'huntmg pr essure are dlscussed separately below. -

Lake Loulse.u Aer1a1 hunt1ng is 1ntense in thls area and

, the bull:cow.ratio is 62:100, as compared to last year's ratio of

49: 100, Tt is believed that the small sample of 94 moose counted

in 1958 is probably non—representatlve of the’ ex1s..1ng bull iIcow

ratlo.

Maclere’n River and Cleai'wate.i' Creek Area, The. bull:cow

A}ra—tio in this popular hunting area is 45:100 and compares favorably
_with the 1957 ratio of 43:100. The Maclaren and Clearwater areas

have been readily accesmble to foot and swamp. buggy-huriters for

only three seasons. In 1956 the bull:cow ratio was 62:100, and mltlally

it was believed that the mcreased accessibility to hunung would .-

N qulcl;y lower the bull:cow ratio, however, much of the area is
closed to hunting and‘the ‘effective radius of foot and swamp buggy
hunters is relatively small; considering the entire area. Hunter

success in 1958 was considered good, but it appears that the ;
hunter take may be approachlng a plateau or maximum under the
preScns, regulatlons and restrlcted acce551b111ty

If addltlonal roads are constructed or 1f the present road

-system is malntalned during the second season, when many of the
‘-Abulls ‘inhabiting the Dendli reserve move into the legal areas, the -

annual. harvest will definitely’ 1ncrease, and & further reducuon of -
the bull:cow ratio would be’ expected. The reduction of the bull

population. segmenu is not u*ldes1rable from a management stand—-
T N ‘, . .

" -The moose'pepﬁla,{cion inhabitin'g_the Maclaren and Clearwater -
areas are considered together this year because an early snowfall
had precipitated a movement of the moose from the highland areas
north of the ‘Denali Highway to the lowlarnd areas between the con-
fluence of the Maclaren and Susitna Rivers.. This altitudinal
migration was apparent during the counts and separatlon of the two_
populations was ;mposs1b1e. ' '

22+




Alphabet Ridge. Hunting, although intense in the access-
ible portions of this area is not reducing the bull population
segment rapidly. The bull:cow ratio in 1957 and 1958 are 81 and 68

- per 100 respectively. The ratio indicates a reduction in the bull -
population which may reflect increased hunting; however, the ?

1957 counts were believed to have sampled the sexes dlsproportlon—
. ately, in favor of males. :

O‘shetna and Littlé Néichina Rivers. The bull:; .cow ra:tio for

" this area in 1957 and 1958 is 78 and 67 respectively. Again the

1957 samples are believed to over-represent the bull population

- segment., Hunting pressure in these areas, particularly, the
‘Little \Ielchma River are is increasing, and a decrease in the
. overall bull.cow ratio is expected. There are numerous airstrips

in this area, and the number of commer01a11y operated swamp
buggies is 1ncrea31ng yearly.

Clar@ﬁce Lake~Black River Area. No roads or trails

- ‘traverse this area and relatively few airplane hunters utilize |

this moose population; the bull:cow ratio is 62:100,

Upper Gakona, Mount Drum and Wrangell Mts. , and Kenai
River and Lower ChHugach Mts. All of these areas are relatively

inaccessible to hunters, except by airplane, and hunting does not
appear to be influencing the bull:cow ratios. The bullicow ratios
for 1958 are 73, 140, and 108 per 100, respectlvely The effects

- of disproportionate sampling in the latter two areas were dlscussed

prevmusly and are not elabora*ed on: in this sec‘tlonn

Evaluation of Aerial Sex and Age Counts

‘Since the inception of acrial sex and age counts of the various

‘moose populations in 1950, efforts have been made to recognize

and evaluate the effects of the variables seemingly inherent in |
aerial counts. A summation of the results of investigations to

determine the reliability of the counts was presented in the 1957
Federal Aid in Wildlife Restoration {Alasa) 12 (1): 15-16 report.

“No new studies were conducted in 1958

A knowledge of the range or identity of local or geographic

"populations appears to be one of the most important criteria for

obtaining reliable composition counts. Some populations are
‘defined particularly well, either by prominent terrain features ‘
which act as a barrier to movements of moose or through studles
of seasonal movements of moose., Other populations, such as:

N
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Table 7. C.ornpar‘is'on. of sex an\d age ratios in moose populations of Aia_ska. '-

Area

Tota1
Bulls/
100 Cows

Young
Bulls/
100 . Total
Bulls .-

‘Calx}es/
_10 0 Cows

Twin
. Calves/
100 Cows

Calf
Percent
in' Total
Herd

Young Bull
Percent'in

" Young -
Bulls/
100 Bull

Total Moose

| Susitna - Matanuska Valley

1958

1957

1956

1955
. 1954%

1953
1952
1951
1950

Mean

3z
31
27
28
63 -

48
42

61

41

. 28
25 0
25

14

27

28

26

42
44
40
- 33
"t 30¢
39 .
44
60

42

Upper'Susitna. - Copper Rivef_ Basin

1958

1957
1956

1955
1954 ¢
1953

1952

Mean

7y
69
67

98

109
107

61

83 .

19
30
19
. 29

26

36

22

26

37
42
S 27
52
C79 -

90
40

52

| Sl d

10
16,
17

w [Calf

WO wNBOoND o

LS |

17

10

21
27

.24
e 250
.24

21
16

21
.24

27

6
2zl

a8
.23

14

29

20

22

Total Herd

T

Calves

139
31
33
39

e
51
. 56

:.}61; 
76

95

vt;ﬂ_&ios,f
LTz
.85

" 67
' 80

40

s

in Sample

4294
2374
1276
- 2850

- 601

2700
1421
1867
1140

2058

3781
2386
1154
2500
1700
1100
683

1900
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Does not include some areas as previous years. .

Mee Y 2 Y - g : .
" Table 7. (Cbntinbu'ed_')‘ &
Young - Twin Calf e Young
Total Bulls/ Calves/ Percent Young Bull  Bulls/ '
, Bulls/ 100 Total Calves/ 100 Cows in Total Percentin . 100 Bull Total Moose
- Area 100 Cows Bulls 100 Cows w/Calf Herd Total Herd = Calves in Sample
- Kenai®#® o L
1958 44 21 42 15 23 5 43 3371
1957 .43 18 35 12 20, - 4 45 3155
1956 51 13 24 10 14 s 4 54 3786
1955 50 14 19 10 13 4 75 . 3109
1954 84 14 27 6 12 6 90 . 2048
1953 62 12 |26 7 14 4 -39 ..2900
+ 1952 50 - 33 21 6 12 10 156 1136
1951 69 18 23 16 12 2T 108 1513
1950 -~ -= - -- 7 -l - 1188
Mean 57 18 2T 10 14 6 76 2452
+ Tanana Valley%‘** g | o _ .
1958 53 49 43 9 22 9 80 . 419
1957 . 60 32 .42 2 20 T CTOTY e 2B6wERE
1956 84 .20 L 47 6 .20 T U7X 405
1955 . 123 .40 53 13 19 18 - - 186 . . 410
1954 - 85 E '35 - 47 5 20 - 13 © 127 109 0
Mean 81 35 46 7 20 9 107 316
¥ Limited sample may not be representative.
ek Data from Refuge Supervisor Spencer.
k%% Young bull-adult bull identification uncertain.



o those 1nhab1t1ng the Mount Drum and Wra.nge11 Mts. ) and K1ana

Rlver and Liower Chugach Mts. areas, are not well defined, and
’ much of the popu_latlon data pertalmng to these herds is 1nadequate.

: ' The number of moose counted per hour of aenal counting -

Ctime has been used as an index to relative moose density, and as

" . a check on the rellablhty of the aerial counts. The data is

presen‘ced in Tables 2 and 6. The overall moose per hour of ,

‘counting figure for the Lower Sus1tna and Matanuska Valley areas
~for 1957 and 1958 was 123 and 150 respectlvely - The increase

i 1n the number of moose counted in 1958 is believéd to reflect

Ly e

9) o

 ‘'the good survival of moose during the 1957-58 winter, and to the R : -

better counting conditions in 1958. In 1957 the counts, in some
~“‘areas were hampered by poor snow cover. The moose per hour -

o figure in the Upper Susitna and Copper River Valleys in 1957 and

1958 were 102 and 106 respectively. = Counting conditions were

. approximately identical both years., A summation of moose_sex

and age composition surveys conducted in Alaska from 1950 R
' through 1958 is presented in Table 7. Lo e Rk

RECOMMENDA’I‘IONS.

The results of the 1958 sex and age comp051t10n counts
B sugges‘, the follovnng recommenda‘tlonso

1. Sex and agve composition counte should be co;itinued.
- The sample size could probably be reduced if the counts
were made when the moose are more homogeneously

~distributed during the rut--in late September and early
' VOctober. -

VA 'Survi.val of moose to 12 months should be measur_ed by
' spring. calficow counts made in late May and early June.

ARt

'l,_Prepar‘eci,_by: SRR 'ﬁ__App;:"oy‘ed by'?':

" Robert A, ‘Rausch - Slgurd T. Olson .

-. Wildlife Management Biologist .Acting Supervisor of Game :
- | B . Restoratloq -
- Date:  januagy 31, 1959 A el R 4
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C .JOB NO. 2.--Moose Calv1ng Studles. ‘

' PERIOD COVERED: May 1, 1958 to July 1, 1958

- ABSTRACT

Aerial counts of moose inhabiting calving areas are most

-successful in the early morning, between 3 a.m. and 7 a.m.
Pregnant moose seek a variety of vegetation types for calvmg,

_ but apparently concentrate’in lowland, marshy areas that provide
" a varlety of early—sprlng food and escape cover.

Mo_oée calves first were’seen oin' May 11, in 1958, Caliring

'pr,ogressed rapidly and peaked on May 25 or 26. The final crop,

estimated from aerial counts and from in utero observations, was

109 calves per 100 cows of Age Class Ior older(2.4 months or- older ;
. at the tlme of the parturltmn counts) : :

Tw1ns occur in about 30 percent of the pregna"xmes, and

'. two sets of trlplets were observed

. Ae:ial' counts made when the calves were about six months

. old réevealed a calf mortality of 45 to 60 percent. Mortality ap-
-~ proximating this magnitude has been relatively constant in the

Valley areas for a number of years and may be normal under the

- environmental conditions existing on the study areas. Survival of

twins varies considerably from area to area., Specific factors’

- affecting overall calf survival and survival of twins are not known. -

. OBJEC'T'_I,VES.;

To determme the areas, pat‘tern and dates 01 moose pa.rtu-» ”
rltlon, 1n1t1a1 product1V1ty and calf su1V1va1 :

TECHNIQUES ﬁSED

- Th1s prOJect atcempts to assess some of the problem s .
seemingly inherent to aerial calficow observations ma de in the
spring; and to determine the calving areas, the progres s1on and
madmtude of calv:.ng, a.nd calf survlval i

Ce27-
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Eleven pel‘lOdlC counts were made on moose calving be-—

‘tween May 7 and June 17, 1958, The counts were made with a

supercub, piloted by DiVismn of Predator Control assistant
district supervisor Burkholder, and Aircraft Division pilots
Smith and Wardleigh. The observer was P.R. Biologist Rausch.
A total of 40 hours of flight time was expended on this project.

':FINDI'NGS .

Several problems encountered in maklno aerial ob erva-

,-'¥t1ons of moose calving were discussed in the 1957 Federal Aid,
‘ 'Alaska 12(1): 60 report. -The problem believed most critical ,
- to makmg accurate parturltlonocow observations was the tendency -
. “for some cows to h1de their calves, and the failure of these cows .
. 'to exhibit a response pattern to aerial buzzing that would enable

the observer to determine the presence or absence of a calf,

‘The 'terrn parturition ‘cow ratio asused in this report
refers to the number of cows that have given birth at the time of .
the aerial counts. The term is more exact than a calficow ratio,
because moose frequently have twins. Thus, a calficow" ratlo
would over estlmate the incidence of calving. :

",The count's made in 1958 attempted to assess the problem

of "qnestionable cows'(those cows that appear and respond as if
-~ a calf is present although not visible to the observer), by making

the counts in early morning, by continuous circling of question-
able cows, and by consideration of the cows' physical appearance.

The counts usuelly were started at'dawn, 3 a.m. and Wer.e‘

‘ 'completed approx1mate1y four hours later., The early morning

counts seem to coincide Wlt‘l the activity perlods of the moose -~
inhabiting the study areas, as most moose observed were stand--
ing and feeding. Flying conditions are generally better in the

~early morning. Turbulence was seldom encountered, and light
: 1nten51ty was 1ncrea51ng,' whereas light intensity was decreasma -
" during 1957 evening flights, ' Counts made during midday are

unsuccessful, because most moose are lymg down’ and are *
partlcularly difficultf to see. ' I

Animals responding in a manner that indicated a calf was

| possibly present were circled repeatedly at low elevation until _
- the calf was seen,. or the observer was satisfied that no calf was

Ul




 present. Frequently, particularly in June when some of the calves
were several weeks old, the calf was not seen until the fourth or

fifth pass. Some of the calves were located several hundred yards
from the cow. Again, these calves appeared to be the older animals;

newhorn calves generally were found close to the cow. ?

The physical appearance of prégnant cows and those that have

. given birth is quite different. The difference is readily apparent if
‘the observer obtains a dorsal view of the anlmal The abdomen of

pregnant cows is quite obviously "round" in May Weights of a few
complete uteri collected from pregnant cows in April and May.ranged

.~ from 100 to 175 pounds, and equalled 12 to 20 percent of the animals
-total weight. Thus, the reasons for the difference in dorsal profiles
~is obvious. - The physical appearance of cows suckling young apparent-

ly defériorates rapidly. Their ribs become prominent and their coats

ragged, often large patches of hair are shed. Other moose seldom
exhibit "patchy” shedding in early June. The non-pregnant two-year=-

olds frequently retain a glossy, dark coat of hair until mid-June.

The combination of early-morning counts, persistent circling
of questionable cows, and evaluation of the cows' physical appear-
ance reduced the questionable cow segment considerably in 1958.
The questionable cow category did, however, increase on the June
counts{Tables 1 and 2). The reasons for this increase are not
known, but probably include the following: the previously discussed

- increasing independence of the older calves, the emerging leaves

and grasses which form complete canopies in some vegetation types,
and the probability of early-calf-mortality. The latter seems the
most important factor, although a difficult one to quantitate. Cows,
seen in early June, that act and look as if they have given birth,

but that have no apparent calf could be cows that have lost their
calves, Calf mortality from May to November is high {see Calf
Survival), and it is logical to assume that some calf mortality occurs
during and and immediately following the calving period. It is not
known how long a cow will frequent an area where she has lost a
calf, or how long she will act as if she has a calf;v‘ Unfortunately,
specific'mortality factors affecting calf moose are not well known
(see Calf Survival). Continued refinement of present counting
techniques should provide adequate data on the progression and

.peak of calving. Counts of moose calves beyond mid-June may not

be practical until knowledge of specific mortality factors is gained.

2




Table 1,

TNean

Summatlon of Aerial Surveys on the Progress of Calving in the Lower Su31tna and
Matanuska Valley Moose Populat10ns=~=May and June 1958,

Date

_female
- without
.calf

female -
status
unknown

female
with
1 calf

female
with
2 calves

female
with
3 calves

total 7
‘females calves calves

total

" short
cows & vyearlings
(llto 12mo. ) anies

total '
all

‘May 7

May 9

May 12
May 16

May 19

May 21

May 24

May 27

“June 3 :

June 5

June 17

s
166

107

91

78
53
15

16

.-‘0_

‘0'

10

10

o

T

’-)25fv“"

| ; 3if
 i44:

33

.vO

10

21

14 .

11

. o

o

60
o5
167
| 4; 112

101 -
3 ioé'j
81
19
85

0
o

)

R

:i;4i-f
%86’f'

o

| 56

21

60
169
;7122:v;f
ne
 ,1&4 f, 

_125'7‘”
165
*160~f’y
117

51

31
25
6T

61

91

110
236
183

156

197

'169A.

197

185




- Table 2, Progress of calving in the Lower Susitna and Matanuské.
' valleys as indicated by the various parturition:cow ratios.

Observed o xEstimated o *%Twins: Total
Parturitions: Parturitions: Calves: 100 partu- cows in
Date " 100 cows’ T 100 cows 100 cows ritions sample

.May7 0 0 0 0 60
May 12 5 5 5 - 167
May .16V 3.5 -'.;vvf“4.b_f | 3.5 o | 112
 May 19 9.0  - iko.o“ : 15.0  66. 6 - 101
May 21   26.0 260 35;8'_;_ ft35',7 106
May 2'4“- 37. 9‘ f "--‘:‘Z_““.'39.o‘ :‘ }47:.,'1'"' 24,2, 87
O | May 27 4.6 : 81.0 | ,. _108;8‘ 487 _‘  o 79
- Gune s 69.4 R "'.'ﬁ_'81. L ,‘ © gs.2 25,4 85
‘:Tun_e»'S_' 72. 1 .' 4852 90.1 = 25.0 61

June 17 48, ix _' 80.6 773 530 . 31

“Computed by 1nc1ud1ng unknown status fem ales as havmg calves.
%% Triplets included in twin:singleton ratio as twins.
%  Count not completed due to adverse weather.’ o

3
P
i
S .
T =31
) e T T




ey

Pt < e

', Calving Areas. -

~Progression of Caliving.

"Cows about to give birth seek a variety of habitat types.

- .GCertain vegetation types or comm unities, however, appear to

attract relatively large numbers of moosc. The types of vegcta-

‘tion vary widely, but all possess several common features.
E .The cdlving areas 111usi,rated in Figure 1 have an abundance of
., early-spring-vegetation, Som e of the more common varieties
“are sedge, calamagrostls, pond weed various grasses, includ-

'1ng salt grass in some instances, and aquatic .species, such as
’.zpond lilyc The areas are either open or have a number of open—

ings. Many of them have dense borders of alder, birch, ox

"w1llow. if the areas are exténsive and are not broken into a

. patch-work of borderzd openings, then clumps of spruce or

" alder are usually interspersed throughout. The areas are wet;
?":frequently new born calves have been observed standing belly-

: deep in near freez1ng water, -

-

_ i\Iot all moose calves are ialg_xri_inf:areas"simila'r to those
described above; Newborn moose calves have been observed in
mature Birch-Spruce forests, and well above timberline on
Willow mountain. The only known concentration.areas, however,
occur in the lowland areas shown in Figure 1, : <

Aerial observations of actual parturition were made on

8ix occasions, ' The areas chosen showed no consistent pattern.

Most of the cows were in brush or marsh areas and the ground
was water soaked. Much evidence of trampling was evident, and

-__small w1110ws ‘and alders were broken,

The factors maklnd the ca1v1ng concen»ratlon areas atr;ﬂac‘rlve
tormoose are not khown., owever, the soft, quagmire underfootm
could give the long 1egged moose an-advantage over certain preda-

tors, and the early-spring Vegea.a,tlon prov1des a lush diet at a

crltlca‘ perlod

To determine the pattern of calving activity, periodic
parturition:cow counts were made from the air. Flights began on
May 7, and calves first were sighted on May 12, when a count of
166 cows revealed one cow with twins, A minimum of 100 cows
were tallied on each count from May 12 through May 21, when the

removal of over 20 calves from one of the principal parturition

~52-
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s E‘igure 1.

Moose calving-concentration-areas in the Lower Susitna Vailey.' o

kAHlLTNA

~

Calving Areas
1. Hay Flats
2. . Goose Bay
3. Salt Flats
4, Lake Nancy
5.. Willow
6. Kashwitna
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areas for a. stockmg progect el1m1nated this area from the partu— )

rn:xon counts, '

Flgure 2 presents a graphical 1nterpretat10n of the data

E obz.amcd, illustrating the approximate progression of calving,
- Figure 3 presents the estimated progression of calvmg, with

the quesizonable cows included with the cows with calves segment

. of the nopx,latzor . Figure 4 depicts the peak of calving as reveal-

ed by ploiting the daily parturition increments derived from the

curve in Figure 2.. All curves are fitted visually and follow the -
- ‘,techm&ue descrlbed by R. O. Skoog in'the 1958 Federal Aid,
7 " Alaska 12(3):56~ .70 report. - Moose calving progressed rapidly
~ and probably reached a peak on May 25 or 26. The present

parturition data are not complete and more parturition counts -
would probably establish the progression and peak of calving

© more accurat ely. The present data of progression and peak,
' bowever, seem logical when compared to the observations on

moose producelwty reported in the 1958, Federal Aid, Alaska |
12(1) 50 109 report. : . _

Pl

Magnitude of Calving.

A final calf count was impossible because of adverse
weather, and because of the previously discussed counting

difficulties encountered.in mid-June. An estimate of the calf

crop is made, however,'v based on the parturition counts made
in early June, and on the in utero observations made on some
100 cows collected in the sbudy areas from 1956 to 1959. . Tke
estimated parturluon,cow ratio on June 3 and 5, Table 2 and

- _Figure 3, indicated 80 to 85 pariuritions per 100 cows. The in
" utero examinations revealed that 95 percent of all females oider
than 24 months were pregnaht, The observers making the partu-

rition counts, however, cannot distinguish the non-reproducmg

/Class I cows(lzwzllr momths} from older cowWS, - and this neces-
~sitated an estimate of the percent Class I'cows in the female

population segment. Limited popul_amonvage composition data

“from 1956 showed that Class I females comprised only 6 per-
cent of the female segment. A favorable wm_ ter in 1956  and-1957, .

‘the winter when the 1958 Class I individuals were fetuses and

calves, respectively, suggest that the 1958 Class I segment is

| ~probably larger than that of 1956.. An arbitrary value of 12 per-

cent, doubling the 1956 figure, was assigned to the 1958 partu~ -
rition count data {Table 3}). . Thus, of every 100 cows counted

.in 1958, 88 were potentially pregnant, and 84 or 95 percent of

17
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Parturitions per 100

'.“'Figure 2.

‘Actual parturition: cow. observations made in I\./‘{‘a.\',v

cows. (short yearlings . and June 1958 of Lower Susitna and Matanuska i
exqluded). Valley moose populatlons. - ’ 3 [ ‘
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Figuré 4. Pro gression'and peak of moose calving, 'Lower'vSusitnai Val-iey_, 1958. . . v L ' -
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these were considered pregnant (Table 3). The average of the
twin:singleton ratio from May 2} to June 3 indicates 31 sets of |
twins per 100 parturitions; in utero data, collected over a three
year period indicates 27 sets. For convenience of computation
an axbitrary value of 30 sets of twinse per 100 parturitions was

~ assigned to the calf crop data (Table 4). Thus, the final esti-
mated calf crop in 1958 was 109 calves per 100 cows, 1nclud1ng 1
the Class I 1nd1v1dLals.

»

- /W Calf moose mortallty, from birth to six rnonths of 45 Mf;a'-\“""':\\
to 60 percent in the areas studied may be normal for the species S ’

crop, “based on partuntlon ‘counts and- i Utero exammatlons, is
estimated to be 91 calves per- 100 total cows, including the short v
yearlings, 11 to 12 months old at the time of parturltlon counts,
as cows (Table 3). Acorial sex. and. age counls wade In October
and November of 1958 when the calves-of-the- -year were five to
six months old revealed an overall calf:cow ratio of 42 per 100,
- and indicates a calf mortahty of 53 percent,

under the ex1st1ng environmental COndlthIﬁ: ‘The adjusted calf

Table 3 presen’cs the estirated initial calf produ ction and
surv1va1 of three local, contiguous moose herds, Matanuska
Valley, Willow and Kashwitna. The initial production figures- are
based on data presented im the section on Magnitude of Calving,
and calf proaucuon is assumed to be similar in all three areas.
The fall calf:cow ratios were obtained from aerial sex and age
composition counts made in October and November, 1958.  These’
counts indicate a calf mortality of 48, 54 and 61 percent in the
‘Matanuska Valley, ‘Willow; and Kashwitna areas, respectively.:

Table 4 presents an.estimation of calf mortality from
parturition to six months in three local areas., Thé data is based
on a theoretical sample of 100 pregnant cows, which give birth
to 130 calves (see Magnitude of Calving). Mortality of calves is
measured by the fall sex and age counts. These counts reveal
that both twins seldom survive to six months. Moxrtality of one
twin rapnged from 88 percent in the Matanuska Valley to 82 percent
in the Kashwitna area. . In an effort to measure the relative
survival of singletons and "the twin rema ining" with that of both
twins, the known instances in which one of twins died were sub-

- tracted from the total knOWn mortality. The remaining mortality
was as 51gn.ed equally to smcr}.e'tons and. "the remaining twin'(Table 4

-39~
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: Tablé 4—; . Estimated moxrtality of calf moose in three local areas in South Centra.i Alaska, 1958, o

BN

Calves h . - S o - Dead calves Percent
produced ., Percent Known Known f{r. singleton mortality
- by 100 - ¢ No. No. ‘mortality Percent* No. ' .No. . and re- singletons &
. pregnant single 'sets , all © . mortality twins -dead =~ maining remaining

Area’ - - cows births twins. calves . twins dead . calves twins - twins-

, Marfaﬁuska - SR R | - //
. Valley 130 - 70 .30 .48

88 .26 62 . 36 " .38

. Willow - 130 .70 ©0030 - .54 85 . .26 70 44 ‘0 .46

Kashwitna 130 70 30 61 - .8 _ %25 79 54 . 57

% Mortality of at least one of twins.




For exarnple--in. ﬁ,’qe Matanuska Valley 100 cows produced 130
comprised of 30 sets of twins and 70:-sin gletons. Aerial

counts six months later, in November, revealed a calf mortahty
- of 48 percent and twin mortality of 88 percent, Thus, of the

original 130 calves 62 had died, and of the orlglnal 30 sets _of

calves

‘twins 26 had lost at least one.

In computing the percent mortality

of sin Lrle.,ons and the remaining twin the 26 known dead twins are
subtracted from the known loss of 62, leaving 36 unaccounted
- dead calves which must have come from the 70 singletons and

26 "remaining twins,

Thus, »sumle*ons and “remalnlng twins"

in'the Matanuska Valley suffered 38 percent mortality. The 26

"remaining twins’

calves.

Thus,

' had a mortality of 38 percent or 10 calves.
 and the 30 original sets had a mortality of 8 8 percent or 26

of the original 30 sets of twins or 60 calves 36

or 60 percent died as compared to- 26 or 38 percent of the 70

singletons.,

Cows giving birth to twins reared . 8 calves per

cow; cows giving birth to singletons reared .6 calves per cow.

Moctality of twins in the Willow and Kashwitna areas was

. smm.g 27 to that of the Matanuska Valley; mortality of singletons
and "the » enﬂazmlno twin!,—~howevezr; was~-somewhac greater. The

reasons “for the apparent variations in survival of calves frozﬁ‘“\

<" area to arvea are not known, but possibly reflect differences in

local en‘v;ronmenoal conditions.

J—

,Q5

1 RECOMMENDATIONS

peak of calving,

_

The parturition counts should be continued for at least one
- more year to more accurately determ ine the progre ssion and

Larger periodic samples, preferably between

150 c.I'Ld 200 cows each, are dnsn*able°

A stady to determlne and quantlta.*e the factors affectmg
s;rvwcu of mcose calves should be inaugurated.

Approved by:

Robert
Wﬁc_u.*ce Management onloglsa.

- Datey

A,

Ja

"Rausch:

nruary 31,

3959

Sigurd T. Olson
Acting Supervisor of Game
- Restoration :




CONCLA

“structure as a basis for interpreting the dynamics of these
- populations. S

- JOB NO, 3--Distribution, Movements, and Dynamics of

Railbelt Moose Pcpulations,

" PERIOD COVERED: July 1, 1958, to June 30, 1959,

OBJECTIVES

To determine the pattern'rs of distribution, seasén_al

“__rnoverhents and population identities of moose in the Railbelt
area from Turnagain Arm to the Alaska Range, and the factors
- affecting them, : - '

To obtain data on reproductiori, 'mortality and age

. TECHNIQUES USED AND FINDINGS

No work was done on this project.. The scheduled end of

' Federal Aid in Game Restoration as a function of the U. S. Fish
" and Wildlife Service on June 30, 1959, necessitated a curtail-

ment of field activities, and this project was dropped.

Prepared by: Lo - Approved by:
“Robert A, Rausch Sigurd T. Olson
- Wildlife Management. .Biologist ‘Acting Supervisor of Game
: ' ~-il... - Restoration '

 Date: - April 17, 1959 . o
\\', ~ ‘ .
L2




ABSTRACT

- cat LgOS‘:}C’S""

JOB NO. k:  Herd Composition in Interior Alaska .

_ PERIOD COVERED: Qctober 15 to Decémber 6, 1958

Aerial composition counts were conducted during November and

‘December in the Tanana, Fortymile, and lower Koyukuk Valleys. - Eleven

hundred nine moose were tallied in 19.3 hours of aerial cou_ntn_ng for

“ an average oi‘ 57.4 moose. per hour,

®
[}

e Pmductl*vlty indicated by calf:cow ratlos s> Twins per 100 cows

J'_-and the calf percent of the total herd remains "good" in all three
af\/aSo - -

Surv:wal of moose to the yearllno stage in the Tanana and Forty—
mile ax eds is hlgher than that observed in the Koyukuk. :

»The effects of,huntlng in all threé'areas has l;:.ttlé effect on

" the moose populations as a whole, Hunting pressure is quite localized
“in 211 three areas, since access 1s lnmlted to uhose areas mnedlately '
. adJaceuu to the roads and r:we”s° S : :

" There is still a dec:.ded need for study to prov1de da’oa which
will enable the investigator to better evaluate the effect of the many'

" variables ai‘;ectlng composition counts from year to yeare

OBJECTIVES

To decex‘rmne age and sex compos1t10n of local moose populatmns ,
as an index to productivity and survival in areas subJect to Slgnlfl~ o
cant hun’olng pressure or wolf prbdat.lono ) . :

- TECHNIQUES USED

_Aerial co*npos:w:s.on counts were conducted. in the Tanana Valley in
ths following arsas: Salchaket Slough, Chena River, ‘Chatanika River,
Shaw Crask and Goodpaster River, The Mosquito Fork—Kechumstuck Flats
were included in the Fortymile counts, Only the flats immediately ad-
jacent to the river between the villages of Hughes and Koyukuk Station
were included in the Koyukuk counts, Coverage was therefore similar to
1957 with one exception; severe turbulence caused by high winds dralm_ng
ou, of the hills. prevenied aerial counting along any of the tributaries -
of the Koyukuk River. (See Federal Aid Job Co*lpletz.on Report = Vol. 12,

 No. 1. pp. 122, 1239 12h, Fig. 1,2, and 3,)

. The counts were a.c.,omnllshed using a ’om-—»pacer in the Ta.nana
Valley, a super-cub in the Fortymile, and a Cessna 180 in the Koyukuk
area, The aircraft were flown at altitudes varying from 500-700 feet
above the ground . Wh:ﬂ counting, Moose were tallied in the following
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xn’oh the possible. exceptlon oi‘ the Salchaket area.

~.

‘1. Young bulls - antlers spiked or forked with little or no
~ palmation. There is probably some overlap between this
- class and the adult class. These moose are considered as

Lo nyearlings" : (17-18 months) o o k
= 2. w - arxblers with decld.ed palmatlon ra.ng:;_ng small ' ;
W _ to large. ‘ e

3. Cows - all anulerless moose mcludlng yearllngso ’ - |

} e ‘Calves - young of ‘t.he year (5-6 months)

B 5, Unidentified - moose which could no’c. be class:Lf:Led due to
: .poor V’J.Slb:lll‘by or fly:mg condltlonso

The Tanana Valj.ey survey was conducted October 27-28 by Wilbur J, - : i
' .1ibby of the Alaska Department of Fish and Game as part of a program ;
! designed to acquaint state personnel with the curremt Federal Aid program,

© will also serve to establish continuity of activity during that period

when the Bureau of Sportsfish and Wildlife relinquishes its responsibilities’

in the Federal Aid:program to the State of Alaska. Counts were conduched

in the Fortymile on November 25 by personnel from the Tok Station. Jack

Frost, Game Management Agent,and Art Brazda, District Agent, acting as
observer and pilot, respectively., The counts in the Koyukuk area were
accomplished December 4-5 by persomnel from the Felrbanks Station. Sig
Olson, Wildlife Management B:Lolog::.st., and Joe Miner, D:Lstrlct Agent were

- - observer and pilot.

Tecnnlques of counting and analysis of data were s:Lmllar to those

- emoloyed :Ln previous years @nd will not be reiterated here, The data were

analyzed to determine current productivity, survival and effects of hunt-
ingusing the same principles and methods described in the 1957 Job
Completion Report (Moose Management Studies 5 Pro jeet W-3-R-12, Work Plan '

The, areas :mvolved in the Tanana Valley 1nclude se'veral separate ‘
~drainages into the Tananz River, however, they are fairly gcontiguous and ¢ :

it is believed that the moose poleat.lons are not clear]y identifiable

N ‘

’T‘he For‘oymlle area is consi de?ed as a- smgle wnit in the area

 covered, There is an indication that composition varies.within the moose

population along the Koyukuk River. FExperience, however, is too limited

- to divide this area into separate populations. Counts are presented

- for each area, however, has been based on the wfelgnoe’d" averages for the
“entire area in each in each case. , ' : R s

cufrently,'honever , from three areas along the lower Kcyullk, since the

- composition in each of these arcas was different , particularly with

reference to the male component of the population. Overall eveluation -

The field data fo; ‘thlS st dy are in the flles of rhe Federal A:Ld
to ‘nuqllfe Reswratlon Oi'ilce at Falrban.,cse : N e .

._,415_@ o B o
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A sunmary of- the comp081tlon counts obtalned from the moose popula-

" tions in the Tanana, Fortymile and Koyukuk river valleys is presented in

Table 1. The composition of the moose populations in each of the areas
are expressed as sex and age ratios in Table 2. Table 3 presents a com—

parison of these ratios for the past three years (1956, 1957 and 1958).,
- The comparison of the current young bullicow ratio expressed as an index
to calf surv1val is prusented for each area in Table 4, B

.Ln ge’lera_l., c:LraJmsr,ances were very IaVOI'aD.Le for CODdLlC’Clng herd

. composition count s during the fall of 1958, The snow cover was complete,
~.end with the exception of areas of local turbulencps flying conditions

' were good. The total flying time expended during the survey was 28.2 hours
CCwith 19 3 hours spent actually counting moose. The total number of moose

-~ ssen per flying hHour was 57.4, 26.7 moore moose per hour than observed in

1957, The actual rumber.of moose seen per hour by area varied from 36 in
thé Tanana Valley'to 131.6 in the Koyukuk River area., A comparison of the
moose seen per hour for 1957 and l958»is presented in Table 5. S

Table 5o Gompazlson of moose seen per hour in the Tanana Foruymlle and

Koyukik Valleys-1957 vs, 1958

_ TOTAL §O. : | Mo, HOURS o, W00SE SR
ARFA *MQOSE SEEN - " FLOWN . PER HOUR
s ; .1997 1928 1957 1958 - 1957 1958
Tanana | 22 - h2T : 9.8  11.8 7 B 2h°71'»»3600
Fortymile ~ 11 129 35 ' 3 3 ¢ 40,0 39.1
Koy - 226 553 6u5 Lh,z\ _3h6 1316
TOI‘ALS 609 1109 19,8 19:3 30, 7' 57,

- lhe nunmber of moose seen. per hour in ]958 1ncrcasbd kal perCLnt in the

'Tanaﬂg Valleyg remained almost the same in the Fortymile and increased
1302 percent in the Koyukuk! In 1957 snow cover was only partial in the
'Tanana Valley and temperatures ranged from zero to 200 F, In 1958 complete

T

snow cover and temperatures ranging dovnward from zero to =200 F, improved
sighting conditions and undoubtedly increased the number of moose seen per

: hour. Sighting conditions in the Fortymile area were ‘almost exactly the
“same in 1957 and 1958 and the similarity in counts for both years is under—~

standable, In the Koyukuk Valley, partial snow cover, high winds, and lack
of good light restricbed visibility to a great extent in 1957. In 1958,
two to three feet of snow and excellent visibility improved sighting con-
ditions immeasurably, It was also apparent that there were relatively few
moose in the hills bordering the rivér, Nearly all mocse were found in the
willow flats adjacent to the river, perhaps as a result of deepsr snow..

' Greater familiarity with the area may havs also 1nfluenced the count .

favorable, Although there is no readily available yard stick to mvasu*c
the achtual increass in this area, herd composition data from 1957 indicates
population densities in the Koyukuk are increasing. A1l the above reasons
have contributed in-part to The spectaculary 1ncrpas» 1n the number of moose

seen per hour in this area.

ST f;45m A _f;&—? o :
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Summary of Mocse Populatlon Composxtlon Counts - Tanana Valley, Fortymlle, and. Koyukuk Valleys..i~"“
October ?7, 1958 - Deccmber 6, 1958 : : ‘

AREA

MALE

FEMALE

QUNG

/O N/l w/z forAL

TOTAL
CALVES

TOTAL

TDE&T
HO0SE

MO0SE

oran |
JONID

{ECTAL

WOOSE

TIME
OB3 .

MOOSE

SEEN
PER -

HOUR ";f”

" TANANA VALLEY

Chena R.~Chatanika R.,
. Shaw C,, Salcha Rc,

. Goodpaster R,

i Tanana River
- (Salchaket)

.iﬂbové areas
FORTYMILE

" Kechumstuk and
© Mosquibo Fork .

KOYUXUK

. Hughes to Hog River ;'

Dalke Rlver to Kateel

it Kateel Ro‘to Koyukuk sta.

Above Areas Comblned

GRAND TOTAL

R4

16

37

13
10

35

DULT

15

31
_ 76:'

- ‘25‘

33

25
4 21

79

180

52

15
38
3
11
266

61

13

39

61 |32

g7 |59

1411 98

1305 198:

67 1 Ly .
128 | 76
36 | 2
32.119

22 |20

6.

23 .

33

98

162
45
262

536

.}50

28"

27
o 91
.26

. 264

o

225?

£
P

102

17

291

520.

1066

23

33‘*'.
L6

o

.{42'7

129

' 136.

314
109
553
1109

léidfv'

233

2.8

11.8

3.3
’1}1
Ez,o

1.1
Le2

19.3

26

s

057

99
132

ST
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. Table 2.

 Kateel R. to Mouth

. Above areas combined

T

-Salcha, Shaw Cr., and
5‘Tanana Valley .:ff1 
‘ Above areas combinéd;

" Mosquito Fork .-

- KOYUKUK R.

Sex and Age Ratios - Tanana Valley, Fortymile, and Koyulaik Valley 1958, ' -

”AREA‘

TOTAL

- {BULLS

PER

YOUNG

i BULLS
. PER 100

CALVES
 PER
100

TWIN -

CALVES
{100. cows .

CALF
7z OF

TOTAL, +.

TY’G;BULL
g or. o d
TOTAL

YG BULL ‘

'DER

100 BULL, -

YG. BULL -

100
COWS _

JTOTAL .

MOOSE

TANANA -
Chena R, Chatanlka R.;

Goodpaster R,

(Salchakeo) s

FORTYMILE
Kechumstuck and -

Hughes to Hog Rlver
 Kateel R,

“of Koyukuk

53
53

COMS_-

e

Dalke River to N 4

::69 

BULLS
37

9.

ﬁ%Bé&  -w
o520

e
A

-CQWs

13
43
L9

55

_58 {.

L /CALVES

190

ERD .

'f22

22

22

JHERD

CALVES. .

bk

1000
80

29
o

L9

21
7

22

Z

o2

h2e

L per
Chee

a 520 };;;*;_
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Tabieij;a Comparisonvdf>Sex_amdmAgeﬁBati05.inﬂMoose;Populations;in;Intériqr,Aiaskaﬂ

"TOTAL ~ YOUNG . CALVES TWIN. _ CALF = YG.BULL. YG.BULL YG,BULL TOTAL

~ BULLS  BULLS. . .PER CALVES ' OF % CF . PER ..  PER MOOSE -
o . .. .PER PER.100 - 100 . 100.COWS. TOTAL. _TOTAL. 100 BULL . . 100 = .3
ARE A YFAR 100 COWS AD. BULLS  COWS W/CALVES HERD. - /HERD  CALVES.  COWS  SAMPLE

-go 17 9
69 15 . 236
71 16 LO5 .

’ 22
20
20

Tansne Valley 1958 53 49 43
, 1957 - 60 32 . b2
1956 &3 25 R

Fortymile 1958 - 63 ‘  56‘ ' L5
.. 1957 9L 29 . 46
o 1956 66 . 30 - 53

1000 23 129
89 . .20 140
60 15 129 -

-
19 .

24
28 .

o 49 13 520
E R

Lg .. 16 216

W O vt

Koywkuk 1958 . Ak . k4 55
S . desT o 80 .25 66
1956 . - NO DATA AVAITABLE

N 1=
ONe <apb ~3=3\0
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- ,;TANANA_

Chena, Chatanika, -

- Above combined . 'Tﬁ,vig '21"‘"'

4

- Téﬁle'h, Index to-the Survivalrof‘Bull Célves fo;ls Mdnths

... per
<7 =100 Cows

" Bull Calves  Young Bulls

per

100 Cows. |

"Indicated"

Sy S

Salcha, Shaw

Goodpaster 'f;f , ,Eégﬁﬂzg'f, f
- l7r'fu}_:f_,

FORTTMIIE . 23,

KOWUKUE 21 .

- g5y

1958

-»“} 1 23 Jr\:f;jf

B | B 13 .v’. ,"t | |

& % -Sunvivgl .
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" number of moose seen per unit of effort, Insufficient data are presently
~on hand to properly evaluate the precise effect any one or combination

,‘ . of any population presently under observation. It is possible that .the

" resulting in better calf survival. The fact remains, nevertheless, that
~ the overall rate of calf productlon is- better than in other areas,

It is very endent that several variable factors influence the

of these might have on the final results. When and if real values for

* these factors can be applied to the counts, the numbers of moose seen -
‘per hour will become a more realistic index to trends in moose populatlon
deub.LL.Leb from one year to anOuher.

Proauct ivity

Tanana Valley ~ Productivity in the Tanana Va.lley contmues to be

"geod" The calf:cow ratio of 43:100 has changed only slightly from 1956

“and 1957 (47:100, 42:100, respectively). Nine sets of twins per 100 cows
-with calves is another :Lndlcatn.on of satlsfactory'repr,oduct_iono This is.

" the highest twin ratio recorded since 1955 when the ratio was 13:100,

-Calves comprised 22 percemnt- of the total herd. During the past three years:
th:Ls percentage has been qu:u,e constant ranging between 19 and 22 percert.

- Fortymile - The level of productivity showed little change from
previous years and is rated "good". The calf:cow ratio of 45:100 was only

- one calf less than in 1957. The number of twin calves per hundred cows
~ with calves was 8:100 and did not change from the previous year. The per-

cent of calves in the total herd increased slightly over 1957 (19 percent

din 1957 to 22 percent in 1958) This ‘could reflect the reduced bull count

however, since only 63 lls per 100 cows were observed in 1958 as compared
to 91 per 100 cows in 1957. :

Koyukuk - Productivity continues to be "excellent" in this popula-
tion despite the downward trend from 1957. The combined and weighted
average calf:cow ratio for the emtire area declined from 66:100 to 55:100.
The incidence of twin calves per 100 cows with calves declined from 23
to 19 and perhaps is a secondary indicator of a downward trend in produc-
tivity. The twin calf ratio, however; still remains perhaps the highest

factors governing survival are more favorable in this area than elsew’nere,

Product: vity varied somewhat from one segment oﬁ the river to

another. Between Hughes and Hog River, the calficow ratio was 49:100 as
- compared to 56:100 'in the area between the Dalke and Kateel Rivers and ‘
7 .58:100 from the Kateel River to Koyukuk Station, The ratio of twin calves !

per 100 cows with calves were 17, 21, and 13, respectively. Generally,

~the variation in productivity indices is not significant enough to cause

concern, since the rate is Tgood" or Yexcellent! in all areas,

The percentage of calves in the total herd for the entlre area (28‘7)
remained the same ‘as_that for 1957. . This.is the-highestpercentage of-

calves obbained in any area thus far. Although this figure depends on_ \\\
changes in the composa_t:;.on of the herd from year to year, it provides 2 P
" general indi cation of the annual :mcrement of young animals. . T
R ' U ' e T T :
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stage'is good in the Tanana Valley.
calves is 80:100, 11 percent higher than in 1956.

- young bull

“not vary significantly from year to year in the Tanana area.

~ pared to 91:100 in 1957 and 65:100 in 1956,

) RJrv1val
oourvival

' Tanana Vallev - The sumval of calves to the yearl:mg (18 non‘ths)
The ratio of young bulls to bull

The index to saurvival:
,of bull calves %o 1.8 months (based on the’ compariscon of Lhe raltio of bull

" calves:100 cows in 1957 to the young bull:cow ratio in 1958), shows that

81 percent of the bull calves survived, a figure similar to the ratio of
“young bulls to bull- ca.lves in 1958, - No index to survival of females to

[ the yeam:mg stage has’ been developed however, it can be assumed that

since ze'pales are not humed that survival was equal to or better than that

for maleuo

Fo”’ovmlle - The ratlo of tull calves to cows in 1957 and the ratio of
1is to cows in 1958 are the same (23 lOO) Similarly, the ratio

of yearlmv bulls to bull calves in 1958 is 100:100, This suggests bias
in ‘sampling since it dis assumed that if the calf crop is uniform from year
-to year the ‘young bull mortality should become. apparent after a years?®
time,. -The extent of the error cannoct, howevef, “be evaluated. One thing

- is very evident,the incidence of young bu]_ls in thls moose populatlon 1s '
_ very high :mdlcaulng excellent survival,

z{mmmk - The surv:.va.l 1ndex3 based on the comparlson of the previous
years? “Pull calf:100 cow ratio with the current year's young bull:100
cows ratio. (Table 3), indicates that 48 percent of the bull calves six
morths of age survived to be 18 months of age, The young bull:bull calf
ratio of 49:100 indicates a similar level of survival. The latter ratio
is almost the same as in 1957 (483100). This is the lowest survival level
‘shown for any of the interior mogse populations under observation. Hunt-
ing, predation, and weather are all contribubting factors to. the compara-
tively low survival rate, but to what extent each one, or a como:t.natlon of
them are respons:.ble s 18 un]zcnown°

Effects oz. Hunting

Tanand Valley - lhe comnaram vely high bullscow ratlo continues to
reflecr, the rela’clve..y inconsequential effects of hunting., The ratio for
the entire area decreased from 60 bulls:100 cows in 1957 to 53:100 in 1958,
This may beé the result of the very successful. éurrent hunt:mg season, & :
disproportionate sampling of bulls or both. The patterns of hunting do
A1l hunting
is accomplished by boat and car, ‘therefore, only those areas immediately
adjacent to the routes of travel are hunted leaving the areas away from
roads and navigable waterways almost untouched, The ratio of tulls per 100
cows decreased from 68:100 to 53:100 in the tributary areas and increased_ ,
from 443100 to 53:100 in the Salchaket area. This suggests errors in
count;ng rather than a s:Lgnl:Elcant change due ‘c,o hunting.

Fomvnlle - The ratio of bulls to cows was 63:100 in 1958 as com=
The difference in sex rabtios
- fronm year to year is probably the result of errors or bias in counting . -
rather than actual changes brotgnt about by mortality or other ;acboraf” o
acting positively or negatively. ‘innm_qg has little :mflueaco on this

. . . . AT e
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:ﬁopulatlof The kill occurs largely dnrlng the latter half of " September

and only’those areas 1mmed1ately adgacent to the Taylor ngnway are

- affected.

- Koyukuk - The ratio of bulls to cows for the entlre area dropped

o ffom 80:100 in 1957 to L4: 100 in 1958, The extreme difference in the two

years is remarkable, The decline is very probably due to differences in

‘conditions under which the counts were conducted each year rather than

mortality factor., Differential sex distribution could effectively distort
the bull:cow ratio. It is interesting to note that the bull:cow ratio be-
tween Hughes and Hog River was 82:100 and from the Kateel River to Koyuluk

“Station was 69:100, These ratlos ‘are more 1n line with that obtained in

1957. The middle portion of the area between the two aforementioned arsas
(Kateel River to the Dalke River), however, produced a bull:cow ratio
23:100. ‘Why the decided variation in this one particular area exists is
not understood, It may be the result of a difference in sex distribution
due to prevailing weather conditions at this time of the year. The fact
that the upper and lower areas have either hills or mountains adjacent to

 the river while the center area consists entlrely of flats may have some
‘effect on sex distribution. Hunting pressure is probably greatest on the

upper and lower section, however, the bull:cow ratios are the highest in
these areas, Thus it is apparent that hunting has little to do with the

‘bull:cow ratio. Until the distribution of the various segments of the
- moose population is better understood and the extent of the population;
" . or populations as thd case may be, are debermined in the Koyukuk, the

value of the bullicow ratio will remajn rather vague and nebulous.
RECOMMENDAT IONS

- Composition counts in the future should be made w1th the followlng

| vprobWems in mind:

1o All counts should be conducted within as short a period of
time as possible and approximately at the same tmne in ordef o

, ‘be comparable,

2. Counts should be mades in test areas durlng the rubt (September
15— Qctober 10) to dotermine whether or not such counts are
‘feasible and desirable in the Interior where population den~’

~ sities are much less than. in’stuth-central Alaska, '
3. In the 'Koyukuk,.counts should be made both on the adjacent flats
and the adjacent uplands to determine whether or not differential
- sex distribution occurs. - If it does, under what conditions. -~
" 4, A hetter knowledge of movements is necessary to determine the
_ effect on distribution during the time counts are conducted.

Prepared by:  :i,?; o o Aiigi' . Approved by: .
STGURD T. OLSON ... SIGURDT. OLSON '
Acting Supervisor, Came Restoration . Acting Supervisor,

Game R 5toraulon
DATE: January 31, 1959 l




"Egg No. 5 ' B o B Southeast Alaska Moose Studies"
.:PE 70D COVE ED: Septembervl5 - December 3i; 1958

ABS RACT R . e 3

Tnlrtj-one moose were killed on the Alaska portlon of the Stlklne

" River during the 1958 legal season. Age coumposition of the kill con-

. tinued to reflect the heavy cropping of bulls., Hunter success con-

tinued hi igh:for the area at 23 percento. Comp031u10n counts showed

S ginimum  ratios of 41 calves per 100 cows which are comparable to -

heavily hunted areas in the Matanuska Valley. An estimate of the
moose population on the Stikine River based on pre-hunting season
sex and age ratios and age distribution of the hunter-klll 1ndlcaue‘
a nost hunting season populatlon of 310, ’ ' : ; :

OBJEéTIVES}t

To obtaln'aﬂ estimate of total numbers'andwéei éﬁd age'compoél—
tion of the Stikine Valley moose population, and to record character-

~istics of the annual kill by hunters. _ AR . o

TECHNIQUES USED

Aerial composition counts were flown over the Stikine River
valley on September 11 and 12, which was just prior to the opening
of the hunting season. Accurate identification of animals was pos-
sible through the use of a Hiller B-2 helicopter. The helicopter
wvas piloted by Joe Soloy9 with Chuck Grahan John Schwartz and Dave
Kleln as observers., . C

Ada¢tlonal sex and age’compésltlon data was obtained by inter-
viewing hunters at the close of the hunting season. Collection of

“this information from'Wrangell hunters was done by Game. Management

Agent Bill Sholes,

During the legal open Seasonvh(Septo 15 - Oct. 15), jaws were
collected from moose killed by hunters and a record gf all moose
taken was kept. Jaws were segregated into age class groupings by

'e\amlnatlon of tooth replacement and wear.

F DINGS

Composition Counts: In conducting the aerial couats, it was
ound tha® the helicopter is an effective tool in securing accurate
dentification of sex and age of animals observed, In this respect
and the slow speed, extreme visibility and maneuverability, the
advantage of the use of the helicopter over the small plane is con-
siderable for aerial 'game ‘counting.  Résults of the aerial counts
are included in Table 1., These counts represent only the sample of
the total herd that was in open areas where observationiwas possible,

Py

"“Comparison-of the ratios in Table 1 with composition ratios from the

1--

_53.»

ztanuska Valley, Susitna and Coppe; Rlver valieys are quifte 51m11ar°.




. ' Calf;cow ratios and calf percentages appear similar to the mean

i . Table 1,
- Wrangell and Peuersburg‘°

values for the south-central Alaska herds. Ratios of bulls per 100
" cowsy, while lower than most of the areas distant from Anchorage, are

never-the~less higher than- bull ratios in heavily hunted portions of

the Matanuska Valley. )
' A
v+ Sex and age rafno* of moose seen by hunters are included in .
These were obtained by interviewing 25 moose hunters from
Some variation -exists in the bull:cow

- “ratios obtained by the aerial and ground counts, however, calf:cow

" " sample sizes involved.

" higher than the yearly average since 1952, -
) of the annual moose -kill on the Stikine River fron l952ml958 in

o —

ype of Count .00 Cows {100 Cows

Sept.

45-0ct. 15 49 o 26 | 38

ratios are surprisingly similar in view of the relatively small
A possible explanation for the greater ratio
of. bulls observed by the hunters is that when bulls were observed,
‘hunters generally made no further effort to see other moose and con-

‘centrated on getting the bulls. Thls was not the case when cows or
calves were seen first.

TABLE 1. SEX AND AGE RATIOS -~ STIKINE RIVER MOOSE, 1958
‘ Cows & f Cows & Total | Total | Total | Total Moose
Type of Count |1 Calf 12 calves | Cows Calves | Bulls | Observed
Aerial Count : . A ‘ B
Sept. 11 & 12 11 1 - o 32 | 13 7 Y-S
Hunter _
Observations : ' ’ J
,=Seob. 15-0ct .13 _ _ 93 || ¥ | 35 17k
Calves/ ffwin Calves/ Calf % in |[Bulls/ |Moose/

Total Herd 100 Cows| Hr. Flying

Aerial Count : SRRV o S T

11 & 12 W& 8 25 .22 23.
ﬁﬁnterfdbsgr— 7 , : o 3 B
vations. Sept. ’ ’ v I B

A

‘The Hunter Harvest:

‘Twenty-three of
these were taken by Wrangell hunters, -seven by Petersburg hunters

and one by a hunter-from another -area. Out of approximately 135
persons hunting the -area 70 percent were from Wrangell 22 ‘percent
£from Petersburg and 8 percent from other areas. -Six moose were taken
in the Muddy River-Thomas Bay area by Petersburg-hunuers, including

one. ‘cow acc1dentally shot

This year's kill on the Stikine River is less than in 1957 but
Table 2 shows a summary

~5lies

Thls year the total legal - harvest of moose -
‘on ‘the Stikine River,-within Alaska, was 31 -bulls.
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_comparlson w1th the lenvth of seasons, numbers of hunte*s and hunter
- BUCCEeSSe

' The moose kill on the adjacent British Columbia side of the bor-

- der was lower than in previous years with only thre€ bulls taken.
- These were Laken in the Iskut River area by Wrangell ‘hunters employ-

ing Canadlan guides,

-~ TABLE 2 TOTAL_FOOSL KILL AND HUNTER SUCCESS RALIOS

ON THE STIKINE RIVER, ALASKA

1952-1958 . .

R S e _A_IQEstavNo. v 1NQ§ of Moose >Percentv
Year Length of season . .of Hunters ' Taken’ Success
1952  Sept. 15-0ct. 14 - 300 - S3 0 010
1953 Sept. 15-0ct. 30 100 12 - 12

1954 Sept. 15-Oct. 5 125 w0
1955  Sept. 15-Oct. 5 150 16 1
1956  Sept. 15-0c¢t. 5 125 - . 30 . 2k

1957 Sept. 15-0ct. 15 160 ko 25
.1958 Sept. 15-0Oct. 15 135 31 23
' ’ ' Averages 156 25 ' 17

The age composition of the kill continues to show a large pro-
vortion of young animals. Table 3 shows the yearly age distribu-
tion represented in the harvest as determined from samples of moose
jaws collected. It is interesting to note that no bulls over 2k

'_yearS’of age showed up 1nrth1= year's jaw sample,

The fact that virtually the entire kill is made up of young
animals quite likely contributes to the apparent high quality meat
obtained, even though the hunting season occurs during the rut,

The physiological changes which accompany the rut in male ungulates .
is not as pronounced in young animals as in the older bulls,

. _ , . s
TABLE 3 " AGE CLASS REPRESENTATION OF HUNTER-KILLED
: ' - : MOOSE ON THE STIKINE RIVER

1954, 1955, 1957 & 1958

195% 1955 1957 1959

Age Class » % Jaws % Jaws % Jaws % Jaws
1(15-17mo.) 8 1 58 7 57 12 59 13
II (2 yrs. 3-5 mos.) 33 h o8 1 29 6 kL. 9
117 (3 yrs. & o1der) 58 .7 33 4 14 30 0

TOTALS 12 12 21 22

;...55“




~_i5 age (Table 3). The average yearly kill for this same period has '
5_-been 33 bulls (Table 2)., Therefore, at least 13 bulls (40% of 33),
" 1% years of age, or older, had to remain unharvested each year in

‘order to show up in the following year's kill. This value of 13,
‘plus the average take of 33, equals 46, or the minimum number of
.‘’bulls present prior to the hunting season. Using. the sex and age

. ratios obtained from the pre-hunting season aerial counts in Table
‘1, ‘the 46 bulls at a bull:cow. ratio of 22/100 indicates 210 cows of’

. 1) years or older,  The calfscow ratio of 41/100 at 210 cows yields
- 86 calves, Adding the bulls, cows and calves, the total pre-hunting

! season population “was 340 with 310 remaining after the close of the

g

Population Estimate: - It is possible to arrive at a minimunm

_ population estimate for the Stikine River herd by using the age

: proportions represented in the kill and the pre-hunting season sex

* and age ratios as a basis for computation. Age distribution repre-
‘ sented in the annual kill for the past three recorded years shows

approximately 40 percent of the bulls taken to be over 1% years of

season. Table L outlines the procedure used in arriving at this
estimate. S ' o R o :

The populatlon structur’e9 which apparently exists on the Stlklne
Rlver, is uynlcal of ‘2 heavily hunted moose herd. However, the
adeguate calf ratios and the maintenance of a large harvest with no
decréease in hunter-success indicates that bulls are not being over-
harvestéd. Rausch (Fed. Aid Rep. 4/1/58) reports that 1% year old
bulls partlclpate in the rut in the Matanuska V&lley where hunting
pressure has removed a large portion of bulls. Bull:cow ratios of

less than 10 per 100, with the remaining bulls predominantly 1%
' years old, indicate that the young bulls in that area must effective-

ly service ‘the cows in order to maintain the calf ratio of 50 per
100 cows. Quite likely, a ‘similar 51tuatlon exists on the Stikine
where 1} year old bulls are also the only 51gn1f1cant age group

remaln;ng afber the harvesto

TABLE & - ST‘IKINE RIVER MOOSE POPULATION ESTIMATE |
Assumntlons | | '

1.)  Age ratios show 40A of the bLllS harvested each year- to be
over 1% years of age. ‘ : _

2.) " The averawe yearly klll is 33 bullss_.
3;)“ Pre-hunting season sex and age ratlos
22 vulls per 100 cows '

. 41 calves per. 100 cows

., o7 40% x 33 = 13 min. no., bulls remaxn;ng unharvested
' R each year. Co ;
13 + 3% = 46 min, pre- huntlnd season bull populatlon°
 ,§§ x lOO = 1210 total no. cows _j‘v* ' R }
210 _ 4" | | o |
—— )‘f' = : peSelr v °
To0 * L 86 total no. calves,

. 342 total no. moose ‘prior to
- huntlng sSeasons




RmCOWMLNDATIONS

Annual aerlal comp031tlon counts and the collectlon of harvest
~information should be continued to malntaln a current knowledge of
the welfare of thls 1mportant herd. S IR :
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P A W1ld11fe Mgt Blologlst : Acting Supervisor,
f\t>?f ;u,'A o . o - Game .Restoration
Qw;‘_~¢  Date: January 31 1959 : - ' 8
' * ‘
: L =57~ .




