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1~0R1( PLAN SEGl.iENT REPORT 
·-·,.· FEDERAL AID IN WILDLIFE RESTOR.:\TION 

STATE: 	 .Alaska 

PROJECT NO. : 	W-15-R-l TITLE: Alaska Wildlife Investigations 

WORK PLAN: 	 K TITLE: Big Gaine Investigations 

JOB NO.: 	 1, 2, 3, 4, TITLE: Moose 

5, 6, 7' 8 


PERIOD COVERED: July 1, 1965 to June 30, 1966. 
, I 

hoose i?ubJ icati·)ns 

Two publications were completed ciu-dng this l~eport period: "Annual Assess
ments of Moose Calf Production and Mortality in Southcentral Alaska11 

, by R.A. 
Rausch and Arthur Bratlie; "Management 01_,port:iJ.i.ties Derived From A Mandatory Moose 
Harvest Report System in Alaska11 

, by R. A. Ra.u:=ch~ Arth~:r Bratlie, Patricia Crow 
and Jack Didrickscn. These r'!l-i:c::rs we:i:-e pr,-:;septed at the 45th and 46th aiim:ial Con
ferences· of the l-Vesteir.:. I~sc~:~::i.~1·tion of G-:'me arid Fish Conunissioners. , 

Some prog1~ess wc.s rr;ade in anci.11zing t:1e rep:roductive and age detennination 

data for the period 1956-65. The c.ata were placed on ~BM cards and progranuned 

for computer analysis at the University of Alaskc. ccmput.er center. 


Harvest Statistics 

Approximately 33,000 persons obtained moose harvest tickets in 1965. A 94 
percent return of harvest tickets indicated a harvest of approximately 8,700 moose. 
Ga.~e Ma.,TJagement Units 13, 14, 15, and 20 provided 75 percent of the harvest. Game 
Management Unit 14 provided the largest harvest, 2,262 moose. This represents a 
71 percent increase over the 1964 yield, but it does not represent an over-exploi
t :ition of the population. 

Range Inventories 

An initial type mapping of the Matanuska Valley was attempted. Due to person
n~l changes and the lack of suitable recent photos, no significant progress was 
accomplished . 
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area~- thA estimates are a valuable index to 

Sex and Age Comnosition 

Aerial counts of identifiable moose populations and of moose in.areas where 
little work has been done reflect considerable variation in the sex and age com
position of the various populations. In some relatively unhunted populations 
the bull: cow ratio approaches 80: 100, whereas in the more heavily hunted areas 
of Southcentral Alaska, such as the Matanuska Valley, some populations contain 
fewer than 10 rnales:lOO females at the end of the hunting season. 

A major effol't was expended in Game Management Unit 13 to assess the well 
being of this important recreational area's moose population. Some 6, 200. animals . 
were observed in slightly over one hundred hours of counting time. Although there 
is considerable variation with this large area, calf production was fair to poor~ 
The best production was observed on those areas where antlerless moose have been 
harvested for severed years. This observation coincides with findings from South.:. 
central Alaska where the data clearly shows the heavily hunted Matanuska Valley 
is the most productive area. 

Production 

Aerial counts of the progression of calv~ng were made in the Matanuska Valley, 
Tanana, Yakutat and H3.ines areas. The peak o:f calving throughout the State 
appeared to occur between ~4ay 28 and June 6. 

The aerial counts :::hawed C'.)nsid~rat:le vari.atio:'l in ;rroducfion of twin calves 

from area to area g:;1d gene::ally suppo:t tLe observations made on specimen material 

collected last falL Infor,,.i~.atic.n on pregr.1ai"'!.cy rates was obtained from collections 

during the J.965 hunting sea:::m snd. indicate a uniforrn2.y high rate of conception 

in animals two years old ::.nd oldei- throughout ti.1e St<:i.te with slight variations. 


Incidence of twin fc.tus"::)s V<.1.:.n'3d cons~ dern.b:i..y from area to area with t~e 

highest .recorded tdnning :nrte c,bservEd in the Yakutat area. 


Data from the area near Homer, showed fewer twins in utero and a low concep
tion rate among adult fe.11ales conceiving. The size of tile fetuses varied greatly, 
poss~bly indieating a lengthy span of conception, perhaps due to the removal of 
.a large proportion of male moose during the hunting season. · 

Other areas showed intermediate rates of conception and twinnirig. 

Moose calves were tagged in the Matanuska Valley and on the Tanana Flats. 

One hundred a."ld eighty-seven calves were tagged in the Matanuska Valley bringing 

the total to· 1,431 calves tagged since 1960. This effort tenninates the tagging 

program in the Matanuska-Susitna Valley. In the Tanana Flats 230 calves were 

tagged initiating a new program. 


A pilot program of tagging adults was started in the l>'Iatanuska Valley with 

good success using succinylcholine chloride. 


Estimates of initial production of calves was made using the Lincoln Index, 

counting tagged versus untagged calves on the tagging areas. Although the stan

d::ird P.,..,...".,.. w!:)<: nuif'~ large for some 
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the initial production of calves and. the efforts to !:-efine the counts will re
duce the standard error. 

Survival of calves in the Tanana Valley is believed to be poor.· Seven dead 
or dying calves were found during counting and tagging operations. The reasons 
for this unusual mortality are believed to be related to malnutrition of the 
females during the severe winter that preceded parturition. 

.
Range P-roductivity Relationships ' 

·, 

.::•:.:t;\'. 
. , ' '.!:·:i:,·.~' ~~-'. 

This project is designed to last for 15 or 20 years to assess the relation- .) '',"., 
ship of moose to their range. Four9"" ~e square··mil~lot.s· we~_:.-~ected.-on .the Kenai 
National Moose Range for construction of moose pens.·· The pen sites were surveyed. . 
and arrangements made for construction of the fences and for accomplishing the ···· · 
initial assessment of the vegetation. 

RECOMvlENDATIONS 

In general Alaskan moose populations are under-exploited and most populations 

reflect undesirable effects attendant with over-population. There are some basic 

solutions to this problem: (1) creatio:a of access, and (2) manipulation of sea

sons and bag limits. 


·creating access to lightly harvested or unharvested moose populations could 
include building roads, airfields, and trails. Prior to launching an ambitious 
program to generate increased utilization of moose through better access, some 
basic management decisions should be made in concert witY land management agencies. 
These decisions should include long range policies regarding utilization of the 
resource. For exarr~le, should moose be util~zed only as a meat animal or should 
.consideration be given to trophy concepts? Further delay in arriving at deci
sions relating tc these concepts, or before decisions are reached relating to 

'specific land areas, can only lead to increased management problems • 
.' .'';•... .. .. 

. 'Data on mo~se populations, their relative abundance, and exploitclti~n ~re . 
available to facilitate the foregoing reconnnendation in regards to season and bag 
limit manipulation. 

~. '..' .•' ;, '·-- ..:'~ 

In areas where moose are being managed as a primary meat-recreational animal, 

harvests approaching 25 to 30 percent of the total population can be achieved. If 

the areas are readily accessible there is a good possibility that present tech

niques of harvesting adult male moose during August and September will have to 

change in favor of harvesting during October and November, following the rut, if 

maximum herd productivity is desired. 


Consideration of the data on the chronology and magnitude of harvest should 

strongly influence setting of seasons. For example, September seasons on antler

less moose in lowland areas will not yield the desired results as few an:i,mals will 

be taken and those taken arB:':l.o·:: :representative of all segments of the population. 


',.'' 
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FEDERAL AID IN t 1ILDLIFE RES':'OHATIUN . ·"'·· 

STATE: Alaska 

PROJECT NO. : W-15-R-l TITLE: Alaska \'.fildlife Investigations 

WORK PLAN: K TITLE: Big Grune Investigations 

JOB NO.: 1, ? 39 4, TITLE: noose... ' 
5, 6, 7, 8 

PERIOD COVERED: July l~ 1965 to June 30, 1966. 

OBJECTIVES 

To obtain and evaluate information on the status of Alaska's moose populations 
in tenns of productivity; tnm<ls of ab'...1ndcnce s fertility, movements, sex and age 
composition, and harvest to guide annual mar.agement decisions. 

To obtain infrmnation on basic :tela·cionships of climatology and range, and 
the physiological ·response of moose to these P.nviron.'1lental components in order 
to facilitate future man&gement. 

TEC-INIQUES 

J'vloose Publications 

Research te::hn:i.ques and data were .Levicwed and written up for a paper entitled 
11Annual Assessments of l'·bose Calf Product:i.on and Lortality in Southcentral Alaska", 
by R. A. Rausch and Arthur Bratlie, presented at the 45th Annual Conference of 
the Western Association of ,.,-~-j_ and ::~_::.:t r.ommissioners in 1965. A second paper, 
entitled n~1anagement Opportunities Derived from a Mandatory Eoose Harvest Report 
System in Alaska';, by R. A. Rausch, Arthur Bratlie, Patricia Crow, and Jack 
Didrickson, was prepared for presentation at the 46th Annual Conference of the 
Western Association of G:une and Fish Commissioners; 1966. 

Harvest Statistics 

Characterist:i.cs of the 1965 moose harvest were detennined from harvest ticket 
data and from aee determination of the harvest based upon moose jaw collections 
from aTeas receiving the greatest htmter use. Jaws were collected by means of 
check stations 9 coHecting trips by biologists 9 public participation~ and a few 
by protection officers. 

Studies on Dental Characteristics of Moose Jaws 

In conjunction with processing of r:oosc jaws~ the incidence and characteris
tics of anomalies found mnong e1e moose jaw collections were studied. 

Additionally 9 the progression and p:::.ttern 0£ tocth eruption among calves 
and yearlings were described, 2nC', meas:..ffements reflecting eruption of the first 
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~, incisor and the second molar c.:Pcl. o-:::-rn'1ti; of ·:.:he j ?''! a!:d the diastema were taken. 

Moose which died from causes other than hunting were collected whenever 
possible. Jaws and ot.i1er specimens and standard body measurements were collec-t 
ed. whenever possible. 

Range Inventories 

The distribution, cha.racter ~ and delineation of the vegetation types within 
the lower Susitna and Matanuska Valleys were studied through aerial photo inter
pretation. 

Sex and Age Composition 

The relative proportions of several age and sex classes of moose in various 
populations throughout the state were sampled by aerial counts. Ideally aerial 
counts should be made as soon as a complete snow cover is present to aid in seeing 
moose and before bulls shed their antlers, i.e. between middle to late October 
and the end of November. Weather and other factors may preclude accomplishing 
aerial counts during this tir'le. During 1965-1966 most sex and age counts were 
made from mid-October through mid-January. One area was surveyed in late March. 

Mos.t of the aerial counting was done with P.A.-18 , 150 Supercub aircraft, but 
a helicopter was used on one occasion. 11Jheneve-r possible, moose representing known, 
more or less disc1'Bte, population.::: were counted, but in some cases the areas sur
veyed were given arbitrc.ry boundaries. ATeas to be counted were flown in a transect 
pattern with . 5 to 1 mile between tTa.TLsect lines and at altitudes of about 300 
feet or less, depending upon terrain and vegetative cover. Moose observed were 
recorded in one of four categories: 

1. 	 .Young bulls - antler spikes or foTks -xith littlt; or no palm development. 
Considered to be yearlings. 

2. 	 Adult bulls - Antler.s with palmation ranging from small to large. 

3. 	 Cows - Antlerle~s moose other than calves. 

4. 	 Calves - Young of the yearo <iistingui!Yhed by their size, short rostrum, 
and light patch on each shoulder, 

Department personne:::.. ta~ing part in the counts included R. A. Rausch, Arthur 
Bratlie, Jack Did:rickson, Loyal Johnson 9 John Crawford, Heward Wood, Robert Hinman, 
Richard Bishop, and Keith Koontz.. 

£!8-tanuska Valley Population Estimate 

In an attempt to obtain a more accurate qt:ai.1.titative estimate of the Matanuska 
Valley moose population tha:a has been possible with methods used in the past and to 
test the usefulness of the techniques ir.. censusing moose? a.T} aerial census technique 
using ~tr·~tif.iednmdorr. sarrrpling proced1.:res 1Jas cevised with the aid of Sam Harbo, 
biornetrician at the University of Alaska,. 
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The Matanuska Valley ·was ::;t::atified into areas of ~1igh? medium 1 and low 
densities of moose and divided into one-square--mile plots. The areas of different 
density were sampled with proportionate intensity; high density areas were sampled 
most intensively, etc. The number of square-mile plots representing the appro
priate proportion of the total number of plots (srunpling intensity) in each stratum 
were then selected by a random procedure. 

One quarter of the area was then censused and variances for each stratifi
cation were computed to use as a. basis for determining tbe sampling intensity 
required on the remaining three-quarters of the area. This was done by estimating 
the variance of the remaining quarters on the ~asis of the variance found on the 
quarter censused, If the estimated variance of the three quarters did not fall 
within acceptable limits, the sampling intensity (proportion of plots censused) 
were to be raised to reduce the confidence limits. Although the variance, and 
therefore the confidence limits, were too large in this case, time and funds were 
not available to repeat the procedure with greater sampling intensity. Department 
personnel involved included R. A. Rausch, Arthur Dratlie, Jack Didrickson, and 
Robert Hinman. 

Production 

Progression of C~lvin~ 

The progression of c2.1viI:g 1vas inves·cigated by ae::ial r:olll1ts in several areas 
of the State from the list we·~k i.11 i·1a.y tl·iro'.lgh tbe second week in June. 

PA-18 ~ 150 Supe·.::cu"b ai:·c.cs.ft wer2 used :for most of the colll1ting but Pd.Her 
12-E, a Hiller C-2, and a Bell C-2 helicopter were aiso used. A Taylorcraft was 
found unsuitable for this work. 

The counts W(:;re conducted simila::ly rn the fall composition colll1ts but on 
somewhat different areas which reflects changes in the spatial distribution of 
moose from fall and early winter to spring. These areas are discussed lll1der 
: ;Findings". 

Department personnel taking part in the parturition counts included R. A. 
Rausch, Arthur Dr2.tlie, Jack Didrickson, Phillip Havens, Robert LeResche, Errnnet 
Soldin, John Cra-wford, Jim Faro, Skip Hallen, Loyal Johnson, Richard Bishop, and 
Sandra Kogl. 

Moose calves were tagged from May 27 to Jlll1e 2, 1966 on various parts of the 
Matanuska-Susitna-Knik Valley areas and from Hay 30 to June 4, 1966 on the Tanana 
Flats. Tagging with monel cattle ear tags and colored streamers was accomplished 
by two-men crews working from Biller 12-E or 12E4 helicopters. 

A Supercub with pilot and observer located calves to be tagged, radioed the 
infonnation to the helicopter, and noted the tagging location of individual calves 
on a prepared grid map of the tagging area. Air-to-Air radio connnunication was 
not entirely satisfactory on a frequency of 3411..5 kc, but worked well on 122.8 me. 
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Department ~X'TSom:.:;J rc~-·~t:= cipt.··cj:r;_g ir ~a,,.s:i.r.c operations included Arthur 
Bratlie, Jack Didrickson~ Ro;)ert tlir1ITiaH 9 Ronalci Somerville, Phillip Havens, Robert 
LeResche, Rex Thoma:::., R. A, Rau!"ch, Sam Snyde:~·, f.5_cl1;;ird Bishop, Scott Grundy, 
John Gilbert 9 and David Ch2.ttin. 

Tag_giI_lg of Adult Moose 

A pilot study on techniques of tagging adult r.1oose during the winter was 
begun in the Matanuska Valley during February 1966. 

The objectiv0s were to detemine the mover;1ents of adult moose in the f.'Iatanuska 
Valley, to test the performance of ncap-Chur" and 11Paxanns 11 syringe firing weapons 
in the winter, to test doses of succinylcholine chloride on various age and sex 
classes, to test the use of ::olor coded collars on moose, and to determine the 
feasibility of tagging numbers of moose in the katanuska Valley during the winter. 

~Ost-tagging Parturition Counts 

Parturition counts were continued after tagging was completed in order to 
obtain an estimate of the calf crop in tagging areas, to assess survival of calves 9 

and to observe early movements of tagged calves. 

Range Productivity Rel&tionships 

Techniques involved in ·:.:he initial phase of this study related primarily to 
the location, surveying preliminary v0getation, and soil analysis, and construc
tion of the encJosu:re to be used in t?-1ese studies. 

The specific location of the study enclosure on the Kenai National I·.·bose 
Range was selected within an area supporting good moose habitat composed of various 
vegetative types. Particular r:;mphasis ~-ms placed 0:1 i:r.cluding a portion of the 
area which experienr:ed a r.J.ajor fo-rest fire fr. 1947. 

Willard Troyer, Refuge I:Ianager? KeEai Nation&l Moose Range, Robert A. Rauschj 
Leader Big Game Project~ Alaska Dep<1rtment of Fisl1 and Game, and Robert Hinman 9 

Game Biologistj Alaska Depart:i~nt of Fish and Ga~£~ collaoorated to select the 
area for the enclosure and delineate the approximate bmmdaries. Department biol
ogists Ronald Somerville and Jay Bergstrc:.nd 9 R:)bert Hinman, and Phillip Havens · 

surveyed the fence line. They were assisted by the staff of the Kenai National 
Moose Refuge. 

Preliminary vcgetion a;ialysis tedmiques included aerial photography of the 
enclosure site :from an altituJe of 1 9 500 feet using both panchromatic and modified 
infra-red film, throu:;h the coope·.'.'.'ation of the Bureau of Land Management. Photo
graph scale was 111==250'. Mr. Tom Hazzard and l>ir. Bob Olendorf conducted the aerial 
photography. 

A soil survey was completed by Mr. Freeman A. Stephens 9 of the U.S. Forest 
Service. 

Construction of the enclosure was under ~upennsioi;t of Robert Hinman~ and 
involved building an 2.ccess road; clear:"._ng fence lines, cutting and treating ·.fence 
posts~ and other numerous jobs. 
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j. In addition, Hinman 1.</cts re.sponsib:'..e for general coordination of all aspects 
of the project in the field. 

Calf Survival 

The study of factors affecting survival was done through the Alaska Cooperative 
Wildlife Research Unit by Robert LeResche. The annual report of the Wildlife Re
search Unit should be consulted for the description of this study. 

FINDINGS 

Moose Publications 

Publications produced under this job have been noted in 11Techniques1
' and 

copies are appended to this report. 

Harvest Statistics and Characteristics of the Harvest 

About 94 percent of the 1965 moose harvest ticket report cards were returned 
by moose hunters. Table 1 shows the breakdown of successful~ unsuccessful~ and 
other categories of hunters. Figure 1 shows the 26 administrative game management
units. · 

About 6 percent of the tic:cets were outstanding at the time of compilation. 
The final IBM compilation is not yet available. From the return of harvest tickets 
by successful hunters~ the harvest by Ga1ll.e Management Unit (Table 2) and sub-unit 
(Table 3) was compiled. In Figure 2 through S the sub-unit divisions of units 
contributing the bulk of the harvest are illustrated. 

TADLE 1 

SUMMARY OF f'/iDOSE H.ARVEST TICKET PROGPJ\l l. co; ;FILED ThROUGH FEBRUARY 15 ,1966 

Tickets issued by vendors 
Ticket stubs returned by hunters 
Tickets outstanding 

Successful hunters 

Male moose 

Female moose 

Sex unknown 


Total kill 

Unsuccessful and did not hunt 

Could not contact because of insuf
ficient address, deceased, moved, etc. 

No response to reminder letters 
TOTALS 

32?924 
30)864 

2,060 

6~040 

2,470 
104 

8,620 

22?244 

862 

1,198 
32~924 
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• TABLE 2 

STATE tiIDE MOOSE HARVEST COMPILATION, 1965* 

.. -
Unit d' Sex Unknown Total 

1 128 0 35 0 4 176 
s 153 0 125 0 4 282 
6 24 0 0 0 0 24 
7 60 1 0 0 61 
9 200 13 63 5 4 285 

11 116 0 70 0 2 188 
12 151 0 33 0 6 190 
13 1318 0 3 0 10 1331 
14 1127 0 1125 0 10 2262 
15 841 0 731 0 12 1584 
16 333 0 52 0 7 392 
17 41 0 1 0 0 42 
18 28 0 0 0 2 30 
19 114 7 27 1 1 150 
20 1050 0 140 0 33 1223 
21 87 9 30 1 1 128 
22 52 3 3 0 2 60 
23 44 0 0 0 1 45 
24 58 8 14 0 4 84 
25 51 1 1 0 0 53 
26 0 0 0 0 1 1 

No Unit 32 0 g 0 0 41 

TOTALS 5976 41 2419 7 104 8591 

* Totals through Feb. 15, 1966 -- approximately 6% of tickets were outstanding. 
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' .d TABLE 3 

SUBL1NIT BREAKDOWN OF 1965 MOOSE HARVEST IN-MA..JOR PRODUCING UNITS~ FEB. 15, 1966 

··- d <? 
'~·Unit Subunit."~ -	 sex Unknown . Total r:oose 

1 	 A 28 1 1 30 
B 34 0 2 36 
c 66 34 1 101 

TOTAL 128 35 	 4 167 

7 	 A 17 0 0 17 
B 10 0 0 10 
c 21 0 0 21 
D 6 0 0 6 
E 3 0 0 3 

Other 	 3 1 0 4 

TaTAL 60 1 	 0 61 

13 A 196 1 0 197 
B 183 0 0 183 
c 114 0 1 115 
D 123 0 1 124 
E 49 0 1 so 
F 299 0 1 300 
G 107 0 1 108 
H 1 0 0 1 
I 163 1 3 167 

Other 83 1 2 86-
TOTAL 1318 3 	 10 1331 

14 A 580 661 6 l247 
B 191 184 2 377 
c 44 27 0 71 
D 78 44 0 122 

.E 118 102 1 221 
F 82 52 1 135 

Fort Rich. 11 38 0 49 
Other 23 17 0 40 

TaTAL 1127 1125 	 10 2262 

15 A 365 299 5 669 
B 183 193 1 377 
c 248 224 4 476 

Other 45 15 2 62 

TOTAL 841 731 	 12 1584 

20 	 A 171 47 6 224 
B 273 4, 8 285 
c 606 89 19 714 
TOTAL 1050 140 33 1223 
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Units 13? lt':-, 15, and 20 contribut.:'d 74.5 pe:c2:1t of the harvest. Other 
areas contributed minor percentages. 

In Figure 6 the chronology of the moose harvest in peTcent by weekly periods 
is presented for the more :i.mpo::-tant Game Mar:agement Uni ts. Within the frame
work of the regulations 1 the distributicn of the ha1"1est of bulls shows a sub
stantial percentage of the harvest occurring in the first few days of the season. 
Another 11peaki in the ma.le harvest is common toward the latter part of September 
when the bulls a.re coming into the rut and moving about more. In the southcentral 
areas, high perce:rrt.ages cf males taken in late November reflect movements of moose 
from higher 9 less accessible C:t--:e:1s dov.m to low8r rr:.01·e acce~sible areas in response 
to increasing snrn1 depth at higher elevations. 

In Uni"::: 15 the 1965 harvest of males was about 30 percent lower than the 1964 
harvest, and the harvest of 1;:ales and antlerless mosse was 24 percent lower in 
1965. Moose 1vere as abu.r..dc:.nt if'- 1965 as in 1964 and with appropriate seasons a 
similar harvest cculd. have been achieved. Intensive harvesting of males in some 
areas prior to the br<::(:;!'.hng season may have contributed to the lower pregnancy 
rates and broad span o:· conception dates noted under 11Production". 

In Unit 14 ti.10 h~1vest cf 2, 262 moose represents a 71 percent increase over 
1964, yet the resid.1nl population was hi~~h (three to four moose per square mile in 
sub-u..-riit 14A) afte:: the hunting season. Tl1e data in Table 4 show. that since 
1960 when antlerle3s moc•s<:: hunts we:re begun the annual harvest has doubled or 
nearly tripled in so~.~::: cu.se..=:. Tl:·:: estiu::rted residual population in 1965 1 however, 
is the sam8 ;::;.s 't:h'l;: ::stir!:ci.'::•..:-::1 5~.. ·. ::_954, The similarity of the population estimates 
may reflect ~he c0r.si::;·rvati.. ? o~ ~he 1950' s combined with the effects of improved 
census ted:rniq1..v::-; .. 

The prop01·::icn r:.1f bull ;nr;ose in the population in accessible areas of Unit 
13 is lower co~~::rr~"d. T:.ixh :..nac(~essi~)le areas, but the reduction is not serious at 
this t:Ll"'.e. Tl-:'.e tryi-,,_J. lm.::--1/'.::!St i:1 Unit 13 was lower in 1965 than in 1964, coincident 
with the ab:.;en::,~ of :'::1 .:mtlerlcs:; moose season. The harvest of male moose in
creased slig~tly in :::.965 (fab].e 2). 

In sub-uuit 20A 'che population was scarcely utilized in 1965. The conditions 
prevailing en the Tm1ans. Flats 2,lready discussed show that the population could 
sustain a ~.ich hi.gLc:r harvest of both sexes , and would benefit thereby. Access 
probk'l:s c.::.·e the chief :Limiting factors on the harvest in sub-unit 20A, and this is 
also true of m'.:ch of sub-unit 7.0C. In sub-unit 20B antlered moose receive heavier. 
pressure, while th::: c..ntle:i:-less segment receives little presslll'e. 

The Yakutat c'.Tec. (Unit 5) continues to produce moose rapidly and although 
the 1965 harvest 1,·las up a.bout 5 peTcent, this population is capable of sustaining 
much higher hB.:nrC::sts. 

Except in localized J.r.:;as ~ most othe:r units receive light htmting pressure 
and the moose populations aT<~ largely u.i-:utilized. 

Age_ Coinposition o:C the Harvest 

Moose ja-:11s from hunter kilJ.s collected f:-om areas receiving relatively heavy 
hunting pressure in v2rious parts of ·che stat2 provided a means of assessing the 
age distribution of the harvest b:,: :..: 0:ox: .C:igurc 7 illustrates the age composition 
of the harvest in v~rioL~s rr.:.ij or ar.:;.;1s . 

.. J.4 -
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Figure 6. Chronology of i'-loose Harvest, fa:pressed in Percent by Period. " 
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Figure 6. CHRONOLOGY OF 1·100SE HARVEST, EXPRESSED IN PERCENT BY PERIOD (continued) 
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, .. Figure 6. C!WONOT.OGY OF MOOSE HARVEST, EXPRESSED IN PERCENT BY PERIOD (continued). 
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Figure 6. 

Unit 

CHRO~OLOGY OF 

or Subunit. 

~WOSE HARVEST, 

.p 
rfJ 

EXPRESSED IN PERCENT BY PERIOD (continued) · 
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Figure 6. C!IRONOLOG Y or MOOSE HARVEST, EXPRESSED IN PERCENT BY PERIOD (continued) 
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Figure 6. CHROJ\OLOGY Of ~!OOSE H:\RVEST, EXPRESSED IN PERCENT BY PERIOD (continued) 
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Figure 6. CHRONOLOGY OF ~!DOSE ll.'\RVEST, EXPRESSED IN PERCENT BY PERIOD (continued) 
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Figure 7. AGE COMPOSITION Of MOOSE HARVESTED FALL, 1965 

(AGE DETERmNATION BASED ON CEMENTW! DEPOSITION) 
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Figure 7. AGE co:,IPOSITION OF ~IOOSE HARVESTED fr'\LL 1965' CONTINUED 
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Figure 7. AGE CO~POSITION OF MOOSU HARVESTnD FALL 1965, CONTINUED 
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GeneraUy <::10 fema1.e population se~e'.lt provides more insight into the over
all population status as the harvest of males, particularly in lightly htmted 
areas, is biased toward the larger, hence; older animals. 

In the heavily exploited areas the age composition of the male harvest may 
reflect the true age distribution of the population segment as hunters take the 
first available legal moose. In the Matanuska Valley few male moose live beyond 
eighteen months and intensive hunting is undoubtedly the mortality factor. 

TABLE 4 

MOOSE HARVESTS 1954 - 1965 MATANUSKA VALLEY, ALASKA 

., .. 
Yc:ir Males' Antlerless (Cows and Calves) 

1954 275 0 
1955 275 0 
1956 275 0 
1957 275 0 
1958 300 0 
1959 300 0 

0 
TOTAL 1700 

1960 300 150 x 
1961 300 300 x 
1962 350 lCOO X)'~ 

1963 350 300 XX,'( 

1964 250 275 XX,'{ 

1965 580 660 xxx 

TOTAL 2130 2685 

Combined~. and ~harvest - 4j815 

_,~ pennit hunts 
}QC registration htmt 
x:o: harvest tickets 
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,.,: 

http:se~e'.lt


Severa:]. p:1t";~erns of age distribution are evident in the female population 
0segment< In t~lE; 1.: ~-~:;.~;'_1: :;:.i. :_. <.J.: .;;,_: ':) ::1't:; :fc:,:a:.G f:l..-;0'32 hEvc 1y:;el1 harvested at 

varying intensitic.3 s:~!.lce j~_960 ~ th<~ prnpo::,_~tion of youn3 animals 1 particularly 
calves and yearlingi.:, :is ir:1pr::;~sivc. The i.~ath~:r uniform distribution among age 
classes two-years-ol.d and oldeT is rather surprising 0 

In Yakutat nnd Haines both herds seem highly productive with relatively 
few old (10+) animals. 

The situation is reversed on the Kenai Peninsula where the harvests of fe
male moose have been insignificant in relation to the total population. Here 
production? as measured by calves ana yearlings in the harvest, is lower and seem
ingly the survival of various cohorts was erratic. 

The extreme variation of survival of sor11e year classes can? in some instances 
be correlated with unusual weather or moose population densities. For example, 
the nine-yeaT-class on the Kenai is extremely weak. The class represents calves 
born in the spring of 195G. The winter of 1955-56 preceding the birth of this 
cohort was ext:temely s:.;;verc and die-off of moose was noted in several parts of 
Southcentral Alaska. Presu.'Tlabl y p·;~egnai-it cows were in poor condition and failed 
to rear many cabr;:s or prodt~::ed stillborn calves. Another example is found in 
the Denali Highway n2.ta. The four-year-class of males is weak and corresponds to 
the calves born in 1961. An ex<..:eptional accumulation of snow occurred during the 
winte1· of 1961-62 wi1cn these a:"1irnals 1·1ere calves and thousands of moose perished. 
The trend in the Denali area 1•1ras firs':: detected in 1964 wi1en a cow season was held. 
These data reflec~: the 1·:-::duction of tr1e 1%1 cohort more clearly than do the 1965 
data. 

In general it wonld ;1p~.-<~cff ::ho.t 2ew, :i.£ ar,_.r, of the populations checked are 
being ful1y explcited by l:J:;.nting ·GT hun~inz and ~Jrt's2-tion. 'fl1e precision in 
assessing popul:rh.DH age s·;::n~::tu-re l~rnvict '";d cy emp~_oy i:;_:;::- 1:~1e .:;:ementum age detenni
nation teclmiqu'; silo:~ld pr-o,;i.-:12 C(Y:J.sidc1atJlc insig: t ii1.to the dyn01Tiics of moose 
population~ if ~:deqti.d.te s~1J?les oi. ~:1at._,_,_.-:,JJ s can be ~ol:i.ecced from antlerless 
seasons or m.:.turnl :~i:;n"1:D.lit1c:..;. 

Alaska Rail-ro7.d Kills 

On April 22 )1 1966 ~ Ga_;ne Bio logis·t:.s cmmted dead mc1ose b;r airplane along 
-:-1., 0 A1·~c-':·~ Pa1·1,···r-'<l ~~~ah·:·-n<.:-·..;a--.1 £-;·0'11 f•ra<::-.jia i:.,• "al~c--<-"tD'-' From Wasilla to\,.. J....- _... ~-·~-~,;."_.. ...... --.LV<..,·. ~..1.~ -·~· ..... \ .,-' .._ .... _ ( - - ·-· .J .... ~ "-"'..,,. .a."'°"' 

Wil:'.o~·i f::i~:.:;.: df.dd non.':::: w;.~r·:; .3~:.::r:,. From hi.1low to Talk':)e·tna 20 moose carcasses 
were c1bse~c-ved. 

Fror.i M<-°'Y 4 ::h"'·ou~h 6 biologists walked from 1Jillow to 'falkeetna, about 40 
ailes ~ and cm.mt.:;;d 39 :J1oos~ carcasses. From Viarch 1965 to I·Iarch 1966, the Alaska 
Railroad -.ceportc;d J;: rnoos::J killed. Dat~ on the (:arcasses observed are presented 
in Table 5. 

Anchorage Arca 

The Ilepartm.:-nt ~:e~:overed 32 dead rr•.i:.io~e of which 23 bad been killed by motor 
vehicles. The ba1~.:n.ce •.vere either uNuisClnce1 moose or were threatening the life 
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or property of citizens (Table 6). Biological specimens Nere collected from the 
majority of the moose. Measurements obtained of several moose are presented in 
Table 7. 

Interior Alaska 

In Table 8 the reported non-hunting mortality is presented by month, age and 
sex, and cause of death. .Most of the mortality may be attributed to road kills, 
although a number of moose are shot and left illegally each year. During the 
winter a number were found dead or were weak and were dispatched. Not all of them 
could be examined but it seems likely they were starving. Most were taken in or 
near Fairbanks. As usual a few moose adopted yards, gardens , or shrubbery on 
private property and the Department was asked to remove them. 



TABLE 5 


ACCIDENTAL A.R.R. MOOSE KILLS - 1966 


.. . ...f' '·Accession Date ' ' :· .. ~·..; . ,.
Nu'Tlber Animal Sex Age Checked Location Salvtlged ? Remarks 

I'-> 
:·co 

24491 
24492 
24493 
24494 
24495 
24496 
24497 
2.4498 
24499 
24500 
24501 
24502 
24503 
24504 
24505 
24506 
24507 
24508 

Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 

., 
? 
~ 

<{ 

s:' 
~ .. 
cf 
~-

~· 

~ 

P' 
~ 
?-. 
1? 
? 
<? 
~ 

?· 

? 
? 
A 
A 
c 
A 
c 
A 
c 
A 
A 
c 
A 
A 
A 
A 
c 
? 

5/4/66 
5/4/66 
5/4/66 
5/4/66 
5/4/66 
5/4/66 
5/4/66
5/4/66 
5/4/66 
5/4/66 
5/4/66 
5/4/66 
5/4/66 
5/4/66 
5/4/66
5/4/66 
5/4/66 
5/5/66 

M.P. 
M.P. 
M.P. 
M.P. 
M.P. 
M.P. 
M.P. 
M.P. 
M.P. 
M.P. 
!1.1.P. 
M.P. 
H.P. 
H.P. 
M.P. 
l\1. p . 
M.P. 
M.P. 

186 
190 
191 
191 
191 
192 
192 
193 
194 
195 
196 
196 
197 
197 
198 
198 
198 
199 

Yes 
Yes 
Yes 
Partial 
Partial 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 

Gut pile only remains 
Hair left from fire 

Hindquarters salvaged 
Hindquarters salvaged 
Lower jaw missing 

Head was missing 

FoJJnd moose under bridge 
Hea.d was missing 
Very old kill 

Moose was tmder water 

Only hair remained and 
few bones 

24509 
24510 
24511 

Moose 
Moose 
Moose 

? 
? 
?. 

? 
A 
? 

5/5/66 
5/5/66 
5/5/66 

M.P. 
1~1. p. 
M.P. 

199 
199 
200 

No 
Yes 
Partial 

Only bones remained 

Head gone - close to 
active homestead 

24512 
24513 
24514 

Moose 
Moose 
Moose 

? 
? 
? 

? 
A 
A 

5/5/66 
5/5/66 
5/5/66 

M.P. 
M.P. 
M.P. 

200 
201 
203 

No 
Yes 
No Found under bridge in 

stream 
24515 Moose ? A 5/5/66 M.P. 203 No Found under bridge in 

stream 
24516 Moose ? A 5/5/66 M.P. 203 No Found under bridge in 

stream 



Tible 5. (C·~;:.~td.) ACCIDENTAL A.R.R. JViOOSE KILLS - :.C965 

Accessj;:)n ; ·:'!'I"·" ........ ' .... -·· ~"Date··
Number - ·· Animal .. -.!? Sex ·· ., Age.... Checked Location Saivaged ? Renurks 

24517 Moose ? c 5/5/66 M.P. 203 No Old bone pile 
24518 Moose ? ? 5/5/66 M.P. 204 No MJose was across stream 
24519 Moose ? A 5/5/66 M.P. 206 No Head was missing 
24520 Moose ? ? 5/5/66 M.P. 207 Yes Lower j c::; was only 

thing found 
24521 Masse cf A 5/5/66 M.P. 208 No 
24522 Moose ~ A 5/5/66 M.P. 209 No C:..YJ.i.d not got jaw 
7.4523 Moose ? A 5/5/66 H.P. 210 No 
24524 Moose ? c 5/5/66 LP. 210 No 
24525 l\kJOse ? A 5/5/66 I\-1.P. 212 No 
24526 Mnose ? A 5/5/66 N.P. 213 No H:ad was gon•:; 
24527 Moose ? ? 5/5/66 I\i,P. 215 Yes 0~1ly hair and .Zew smc'!ll 

bones found 
24528 Moose ? A 5/6/66 H.P. 221 Partial H:~ad was gone 
24529 Moose ? A 5/6/66 M.P. 224 No 

N 
;.o TITTAL: 39 Moose; 4 cf, 10 Cf ,25 unknown 

23 Adult, 7 calves, 9 unknown 
Salvaged (by%): yes = 23.07% 

no = 66.60% 
partial = 10.33% 



TABLE 6 

REPORTED NON-HUNTING MOOSE IV.tORTALI1Y, OCTOBER 1965 -- MARCH 1966, ANCT!ORAGE AREA 

' Cause of .. DeathAc1ults , calves~· ·.SEecimens...~ 
None Jaw Repro. Other Road Kill · Illegal Kill ... OtherDate cf <? cJ ~ 

1965 Oct. 0 0 1 0 1 0 0 0 1 0 0 

Nov. 5 2 1 5 3 1 0 8 0 0 

Dec. 0 s 3 3 3 6 2 1 9 0 2# 

Jan. 1 3 0 0 1 3 2 0 3 0 1! 

Feb. 2 3 0 1 1 5 2 0 1 0 S* 

(JJ 
0 

Mar. 

TOTALS 

1 

4 

1 

16 

0 

6 

0 

5 

0 

ll 

2 

19 

1 

8 

0 

1 

1 

23 

0 

0 

1** 

9 

* 4 Dept. kills, 1 citizen kill 
! Nuisance Moose 
# 1 Dept. Kill, 1 cause unknown 

** Citizen Kill 



TABLE 7. 

MEASUREMENTS OF MOOSE CARCASSES, ANCHORAGE, OCTOBER 1965--MARCH 1966 

ALL MEASUREMENTS TO TiiE NEAREST CM. 


Accession Total Body Total Fore Hind 
Number Date Weight ·weight ·Length Girth Leg Foot Ear Sex A3e 

20011 

20013 

20015 

20022 

VI 20023 
I-' 

20024 

20025 

20026 

20028 

20029 

20030 

31 Oct. 

6 Nov. 

1 Dec. 

16 Jan. 

24 Jan. 

26 Jan. 

4 Feb. 

19 Feb, 

28 Feb. 

28 Feb. 

8 Mar. 

14 Mar. 

65 

65 

65 

66 

66 

66 

66 

66 

66 

66 

66 

66 

255 

234 

208 

188 

203 

178 

201 

254 

229 

193 

165 

163 

229 

193 

185 

183 

151 

188 

180 

221 

146 

137 

157 

146 

147 

150 

157 

133 

165 

162 

158 

165 

68 

79 

79 

75 

77 

81 

79 

70 

80 

80 

76 

81 

22.9 Calf 

25.4 Calf 

26.0 13 

25.8 Adult 

24.1 Adult 

24.8 1 

25.4 Adult 

22.2 Calf 

24.8 Adult 

24.8 Adult 

22.9 Adult 

25.4 Adult 20031 
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·:[~i~fiLE 8 

REPORTED NON-HUNTING MOOSE MORTAT.I'lY ~ INTERIOR Af.J\SKA, 1 JULY 1965 T:iFDUGil l JUL'! 19G6 

Year 
;\dH~ts......____ 

Monrt( 
cf 

.. 
•<? 

Calves 

d' 9 

S12ecimens_ .. 
Jc:.1~ -Repto .· ·,None·. Other 

..t .. 

·Road 
.. Kill 

Cause of Death 
.Illegal,,.....;'., 

I Kill 

'~~' 

Other Are2 

t1'1 
N 

1965 

1966 

1965 

July 0 
Aug. 0 
Sept. 0 
Oct. 
Nov. 
Dec. 0 

0 

Jan. 1 
Feb. 0 
Mar. 0 
April 1 
May_ 0 

2 

-----2 

Aug. 0 

2 
2 
6 

0 
10 

1 
5 
3 
2 
1 

12 

22 

2 

0 
0 
0 

0 
0 

1 
1 
4 
0 
0 
6 

6 

0 

0 
0 
0 

3 
3 

1 
3 
1 
0 
0 
5 

8 

0 

1 
0 
0 

2 
3 

3 
6 
3 
0 
0 

12 

15 

0 

1 
2 
6 

1 
10 

1 
3 
2 
'Z, 
~ 

1 
10 

20 

2 

0 
0 
0 

0 
0 

0 
1 
0 
0 
1 
2 

2 

0 

0 
0 
0 

0 
0 

0 
.L 

5 
,... 
u 
0 
6 

6 

0 

l 
l 
2 

3 
7 

3 
5 
1 
1 
1 

11 

18 

1 

1_ 

1 
4 

v 
6 

0 
?, 

0 
0 
0 
2 

8 

1 

0 Fairbanks 
0 
0 

0 
0 Totals~ Fair

banks Area 1965 
1~'> Fairbanks 
2* 
7** 
2~~** 

l*~'* 

13 -total~ Fair
-banks 1966 

13 Total 1 Fair
banks 1965-1966 

0 Tok 

* "Nuisance" moose in town, removed by Dept. 
·** 2 "nuisance11 moose, 5 weak, possibly starving animals

·*** Defense of life and property 
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Studies on Dental Characte:.cistic::; of Hoose Jaws 

Anomalies 

hT:'.J~:g the moose jaws collected during 1965 and 1966 a number of anomalies 
in the fonn of supernumerary teeth and unusual structures or patterns of wear 
of the teeth or jaws were noted a.Tld photographed. Twenty-two anomalous jaws 
were processed from the 1965-66 harvest of which nine were collected in Unit 
5 (Yakutat). The most common anomaly was the presence of one supernumerary in
cisor, fanned in 12 of the 22 jaws exc:Jn:il1ed. 

Collections are being continued. in order to obtain large enough samples 
to show trends and frequencies of various types of rmomalies. 

Tooth Eruption 

A study of the eruption of teeth :1.n calf and yearling·maose was continued 
this year. Ii1 total, 2 7 0 ~rear1ing jaws and 161 calf j av1s were measm·ed and the 
progression and pattern of eruption were noted. Th8 data has been compiled but 
it is not analyzed. at this time. Spec:irnens from the sum;ner period are needed to 
complete an ru::3.lysis of the progr8ssion and pattern of eruption throughout the 
year. 

Th::; aerial c0r11-p0sitic::1 counts anJ moose: sex ar.d c:i.ge ratios are surrnnarized 
in Tabl~s 9 tlr~?l._l~~ ::>2. Figurc~s 8 tk:c~1gh 13 illustrate the major cotmting area:. 
and their subd:i_-; :·.:. ·.::·- -; " . 

Ccunts macJ.::-~ a{ter b;illJ have clroppsd th,:d1· <Ll~l·:~r:, pro'1id3 less data than 
earlier counts, h•.,i:.: -:·:~~-.; rnrc'.C::ffi:.':..;.c.,.; of cv..Lv<-:s and. rel:-1tive alxmdance of moose m:::i.y 
be detemined and c0mp~nY·d £rm;: on:,; yec.r to th3 next in such areas. 

Matanuska yall~y 

Data fro:a th:: Matanuska Valley (Table 9 and 10) Teflect relatively low numbers 
of bulls in tb0 popull.tion which is consi~;tent with known htmting p:ressure and 
h;:i.rve:;;t of bulls in this area. Co:is:i.stent 1·1ith th8 philosophy guidi~1g the maEage
:rr::.nt of this a-:te~':., how-)·;rer, pToduction as rr,easuTed by th~ number of calves: 100 
co-:1:; is good. Th··, incidence •Jf twins per :i.oo r:0ws wj_th calves also reflects good 
prc-ductirni. 

N!.nrber5 of r::.c0se obsc:'.·ved inclicate that the population is maintaining itself 
at r. high level althcJugh th~ harvest has in.creased m:lrl:edly, '.ls discussed under 
"H:r.cvest Stntistics," 

Lmter Susitna VaEey 

The pToportion cf young l·ulls: 100 aci.ult bulls in this area reflects a higher 
survival of older bulls than is fo:md in the Matanuska Valley (Table 12). The 
relative p1·oportion of bulls to cows, however, is lower thr.n in the adjacent 
Matanuska area., 1vhich may :reflect more difficult overall survival in this area 
of deep sr:ow co-.rer. Calf production is cons::l_dered fair at 31 calves: 100 cows, 
even though the production of twins is comparc.ble to that in the Matanuska Valley. 

·- 33 '" 
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T'.P~DLE 9 

MCOSE POPULATION COiv:POSITIO~'J COl.J'NTS, rv:WA1\1JSKA VJ.~LLEY 1 'J965' 

0 0 0 
+ S? .,. + U1id .. Tot.21 C11E l\J0~)1:.~Flying YCIJilg Adult Tot:-il 

0 • 

Area Time o' o' o' W/O l'!/1 W/2 'Total .Adults Calves Foose :v in ·;-iC:c' 

1-Ic:--G r-1·c i__ ·: ~~~ 

l'·~~T/,?~~jSK/.._ \.T..i\LT.iE'! 
1. Above Tir:ibcrline 2.00 30 17 47 114 76 6 196 i. 88 3~?.)._. 26.S lGG~O 

1. DeJ.C?d TiE;bcrline 3.80 8 2 10 29 22 2 53 1 26 90 28.9 2:';. '/ 

YOT1\I.J THIS AREA 5.80 38 19 57 143 98 8 249 2 114 422 27.0 72.3 

2. 2 .L~Q 1 ~ 

.l 2 1~1. 11 0 25 0 11 'Z C• 
.JV 28.0 19.0 

3. 1.00 2 1 3 17 13 ~ 

J. 31 0 15 49 30.6 4'.). c 

4. 

s. Above 1.,iri:C-~"'li:r1e 

1. 70 0 

?1 
... ..L 

~ 

i. 

12 

l 

33 

~ ~ 

''... ~ 

76 

26 

75 

0 

7 

37 

158 

0 

5 

26 

89 

64 

235 

1.~0. 6 

31.2 

'Z 7 ,, 
,.,1 I a lJ 

5. BZ!lo"t.v 'Tir:£·oorliT1e 23 6 29 c_.-r 
i).) 57 4 124 0 65 21 0.LU 29.S 

TOTAL rTi-1IS J\F'I3/J... 

6. 

4oZ5 

l.25 

/.;1
'-!· ..r 

,., 
L. 

18 

0 

62 

2 

139 

? 
4• 

132 

2 

11 

0 

282 

4 

s 

"v 

154 

') 
'4 

503 

C• u 

30.6 :.:.0. 0 

6.0 

7. J\11 Counts 
Above Ti1·11b81..line 

2.50 21 40 61 34 

-
- -

4 149 0 42 252 "'.~ ('; (' .. 
.1.vU,O 

1~0Ti~L ALL .UJ/J:,AS 19.30 108 80 188 336 316 24 767 7 33i 1336 25.0 67.0 
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TABLE 10 


MOOSE SEX AND AGE COMPOSITION, MATANUSKA VALLEY, 1965 


Total 
Young 
Bulls Twin Calf 

Young 
Bulls 

YotL."lg 
Bulls Young 

Area 

Bulls 
per 100 
Cows 

per 100 
Adult 
Bulls 

Calves 
per 100 
Cows 

Calves per 
100 Cows 
w/Calf 

%in 
Total 
Herd 

%in 
Total 
Herd 

per 100 
Bull 
Calves 

Bulls 
per 100 
Cows 

i"1oose 
per 

Hour 
Total 
Moose 

MATANUSKA VALLEY 
1. Above Timberline 24 176 45 7 27 9 68 15 166 332 

1. Below Timberline 4 400 49 8 29 9 62 15 23.7 90 

TOTAL THIS AREA 8 200 46 8 27 9 67 15 73 422 

2. 8 200 44 0 28 3 18 4 19 , 38 

3. 10 200 48 7 31 4 26 6 49 49 

4. 3 0 70 0 41 0 0 0 37 64 

.... 
.) . Above Timberline 21 175 56 9 31 8 47 13 285 

5. Below Timberline 23 383 52 7 30 11 70 19 218 

TOTAL THIS AREA 22 24 55 8 31 9 57 16 118 503 

6. 50 50 0 25 25 200 so 6 8 

7. All Counts Above 
Timberline 41 66 28 11 17 8 100 14 100 252 

TOTAL ALL AREAS 25 135 44 7 25 8 65 14 67 1336 
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TABLE 11 

MJOSE POPULATION conPOSITION COUNTS, LOWER SUSITNA RIVER, 1965 


Flying Young Adult Total Total Unid. Total Total 
Area Time** W/O W/l W/2 Adults* Adults Calves Moose 

Willow-Little Willow 
above timberline. 
Bratlie &Didrickson 
4 orange tags 
2 white tags 

3.33 31 48 79 369 144 7 S20 4 603 158 761 

Willow-Little l'lillow 
below timberline 
Bratlie &Didrickson 

0.85 5 5 10 35 21 1 57 1 68 23 91 

TOTALS THIS AREA 4.18 36 53 89 404 165 8 577 5 671 181 852 

Little lVillow-Kashwitna 
above timberline 
Bratlie &Didrickson 

0.75 3 9 12 37 11 4 52 1 65 19 84 

Little ~\fillow-Kashwitna 
below timberline 
Bratlie &Didrickson 

1.5 1 5 6 34 22 1 57 0 63 24 87 

TOTALS THIS AHEA 2.25 4 14 18 71 33 5 109 1 128 43 171 

Kashwitna-Montana 
above timberline 
Bratilie &Didrickson 

2.15 17 61 78 203 74 2 279 0 357 78 435 

Montana-Talkeetna 
above timberline 
Bratlie &Didrickson 

0.5 4 17 21 51 16 1 68 0 89 18 107 

Montana-Talkeetna 
below timberline 
Bratlie &Didrickson 

0.5 1 4 5 8 5 1 14 0 19 7 26 

TOTALS THIS AREA LO 
TOTALS ALL AREAS 9.58 

* All arc Year1ings. · · 

5 
62 
. ** 

21 26 59 21 2 82 0 
149 211 737 293 17 1047 6

·Flying time in·hours· and· hundredth~·· .... ··. ··· 

108 
1264 

25 
3?,7 

133 
1591 



TABLE 12 

MOOSE SEX AND AGE COMPOSITION, LOT'IER SUSIT.'-JA VALLEY~ 1965 

Area 

Willow- Little Willow 
above Timberline 

Young Young Young 
Total Bulls Twin Calf Bulls Bulls 
Bulls per 100 Calves Calves per %in %in per 100 
per 100 Adult per 100 100 Cows Total Total Bull 
Cows Bulls Cows w/Calf Herd Herd Calves 

15 65 30 5 21 4 4 

Young 
Bulls 
per 100 
Cows 

6 

Moose 
per 

Hour 

229 

Total 
Moose 

761 

l'!illow-Little Willow 
below Ti~berline 

18 100 40 5 25 5 43 9 107 91 

TOTAL THIS AREA 

Little 1\'illow-ICashwitna 
above Timberline 

51 68 31 5 21 4 4 

17 29 39 13 25 2 18 

6 

36 

204 

71 

852 

71 

Kashwitna-Montana 

:Montana-Talkeetna 
above Timberline 

28 28 28 3 18 4 44 

31 24 26 6 17 4 44 

6 

6 

202 

214 

435 

107 

Montana-Talkeetna 
below Timberline 

25 36 17 27 4 28 7 52 26 

TOTAL TIHS AREA 32 24 30 9 19 4 40 6 133 133 

TOTAL ALL AREAS 20 42 31 8 21 4 39 6 166 1591 
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Homer 

In portions of th:Ls area the proportion of bulls is quite low, and may re
flect excessive pressuTe on the male segment of the population (Tables 13 and 14). 
The numbers of moose and moose seen per hour suggest that there has been no 
significant chan.ge in the total population. As discussed under 11Production11 

, the 
wide-range in fetug sizes from in utero examinationsj and the possibility that 
many cows had not bred, Irray indicate a-shortage of breeding bulls in areas subject 
to heavy hunting pressure. Calf production ranges from poor to good, depending 
on the area. 

Chugach National Forest 

L:irri.ited date'. Gil sex and. age cc:mposition are available for this area due to the 
cmmts befog conducted after most males had shed their antlers. The overall per
centr..g·e of calve::.: in the a:cea is so:.:-::f.:what low, although in the Quartz and Portage 
Creek arc:::as bettt.n-- sur·vival of calves is suggested (Tables 15 and 16). 

Nelchina Basin 

Within the N:::;id1ina B::sin the char<'..ctcristics of moose populations in the 
various areas present strong contrasts ('fables 17 an.d 18) . In areas accessible 
to h:.mters, the pre:portion of bull~; in the population is low ll compared to more 
inaccessible areas. 

The prop0rb c•n o:E cr1lv0s ·ls1 th1:; population likewise is variable. In general, 
production app8"1XS b'si: in ,::.~:ea;:; vJ1::2r1'; :r.u11ti.ng pressnre is greater~ and proportions 
of bulls are s;·;n,..:.·;.'~1::;.t d.:::),::i.· :s::;·..:d. Ev~.cently > the m2:i..mum prcduction of harvest
able ani..'Ilals jn JC.cr.~::::·.;fo:J..e a.r:::J:_; :5.s nv:: being attained by limiting the harvest 
to bulls. 

Yakutat 

Although -~·h-:-: :i.r~ ut:~:o .·;:c;1m:!nations (;:.ieC '!Production11 
) indicate that pregnancy 

and twinning ratcs---ri.ru-pheEorr.enally high in this areal> the proportion of calves 
(Tables 19 and 20) survi-Iing to six months represents only fair production. This 
suggests that mortality among calves (;:)tween birth and six months of age is fairly 
high. Alti1m.;.gh it is difficult -:::o :n:~asu:ce moose populations in absolute terms, 
g~nerally spe~~~dng, th~~ moose populatim:i. is known to be high in the area, and in 
sc:::·,e pl<:.ces the b~owse sh0'v'1s the eff~cts of a high population. A situation s:im
ila.r to that on the Tan.aua Fi..ei~s Iii:J.y be deve:;.0ping in the Yakutat area. 
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TABLE 13 

MOOSE POPULATION COMPOSITION coutjTs - HOMER AREA, DECEvIBER. 1965 

Flying Large Small Total 9 9 9 Total Lone Total Unid. Total Total Moose 
Area Date Time d d d W/O W/l W/2 9 Calf Calves Adults Adults Moose Per Hour 

11/30. 
H 12/ 1. 2··~ 50 9 5 14 56 21 2 79 0 25 0 93 118 47 

A.P. 12/1,2 5.28. 22 24 46 196 106 6 308 3 121 0 354 475 90 

Hom. 12/214 5.62 8 7 15 189 83 5 277 1 94 0 292 386 69 

c 12/8,9 3.80 39 23 62 155 32 2 189 4 40 0 251 291 77 

3 12/16 3.50 0 4 4 20 10 0 30 1 11 0 34 45 13 
' 

A 12/17 3,50 8 12 20 45 21 2 68 2 27 0 88 115 33 

B 12/17 2.75 0 0 0 21 6 0 27 0 6 0 27 33 12 

1 12/21 3.50 2 0 2 41 7 2 4's 0 7 0 50 57 16 

I 
12/16 
12/17 2.67 177 37 214 104 27 1 138 1 30 3 349 379 142 

Unit 
Totals 33.12 265 112 377 827 313 20 1158 12 3jl 3 1538 1899 57 
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TABLE 14 

IVOOSE SEX AND AGE COMPOSITION, HOMER AR3A, 196S 
..... ,.~. . .. 

Total 
Young 
Bulls Twin Calf 

Young 
B1lls Young Moose 

~ Bulls Per 100 Calves Calves Per % in: % in Bulls Per Total 
Areal Per 100 Adult Per 100 100 Cows Total Total Per 100 Hour Moose 

" Cows Bulls Cows W/Calf Herd Herd Cows 

Kenai Peninsula 
Below Tustemena Lake 

H 18 SS 32 9 21 4 6 47 118 

A.P. 15 109 39 5 25 5 8 90 47S 

Homer 5 87 34 6 24 1.8 2.S 69 386 

c 33 59 16 6 14 8 12 77 291 

3 13 8 36 0 24 9 13 13 45 

A 29 150 40 8 23 10 18 33 llS 

B 22 18 12 33 

1 4 15 22 15 16 57 

1 162 21 29 3.S 8 10 28 142 379 

TOTALS 33 42 31 6 19 ;) 
,. 

10 S7 1899 



'Jfl$LE 15 


MOOSE POPULATION COMPOSITION COUNTS, UNIT 7 - rnDGAOI NATIONAL FOREST, HELICOVi'ER COUNTS~ JM'UARY 1966 


Flying Adult Youne Total 9 9 9 Total Lone Total Total Total Moose 
Area Date Time t;J t;J t;J W/O W/1 W/2 9 Calf Calves Adults IV10ose per Hour 

Quartz 
Creek 

1/11
1/12 3.25 1 0 1 76 30 1 107 2 34 108 142 43 

JlU1eau 
Creek 1/11 2.25 0 6 6 145 20 0 165 1 21 171 192 85 

Trail 
River 

1/12
1/13 2.67 1 0 1 36 10 0 46 1 11 47 58 21 

Twenty-
IVIile 1/14 1.50 2 0 2 62 14 3 79 0 20 81 101 67 

Portage
Creek 1/14 .90 0 2 2 28 13 3 44 0 19 46 65 72 

Placer 
Creek 1/14 .75 0 2 2 15 6 0 21 0 6 23 29 41 

TafALS 11.33 4 10 14 362 93 7 462 4 111 476 587 52 



TABLE 16 


MOOSE SEX AND AGE COMPOSITION, CHUGACH FOREST, JANUARY 1966* 


Tuin Calves CalvesCalves 
per per 100 %in Moose Total 

Area JOO Cows Cows w/Calf Herd per Hour Moose 

Quartz Creek 

Juneau Creek 

Trail River 

1\venty Mile 

Portage Creek 

Placer Creek 

TOATALS 

34 3 24 43 142 

13 0 11 85 192 

24 0 19 21 58 

25 21 20 67 101 

43 23 29 72 65 

29 0 21 41 29 

23 	 7 19 52 587 

* 	 Counts made after males had shed antlers, most meaningful statistic is 
percent calves in total herd as many males counted as females. 
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TABLE 17 . 
WDOSE POPULATION COMPOSITION COUNTS, NELCHINA BASIN, 1965 

Flying 
Area Time 

1. Wells Creek, 4.3 
Upper Nenana 

') E2.st Drainages 4.8"" of Maclaren River 
'

3. Upper Susitna 9.2 

4. Nest Fork, 1.1 
Maclaren River 

s. Alphabet Hills 13.6 

6. Clearwater 5.3 
~1iacl aren above 
Denali Hwy. 

7 Middle Susitna, 6.3I' 

Jay Cr. &Coal Cr. 

8. Paxson Lake 3.75 
to Sour<lough 

9. Paxson to 3.2 
Sourdough East 
of Highway 

10. Gakona Clacier 2.2 

11. Mt. Drum and 3.3 
Mt. Sanford Areas 

12. Lake Louise 5.5 
Flats 

Young 
cf 

32 

23 

60 

9 

98 

42 

32 

7 

7 

38 

34 

4 

Adult 
cf 

54 

70 

121 

44 

276 

62 

108 

37 

20 

128 

74 

9 

Total 
cf 

86 

93 

181 

53 

374 

104 

140 

44 

27 

166 

108 

13 

'? 
W/l 

25 

44 

51 

40 

310 

89 

38 

so 

47 

57 

25 

11 

'? 
W/2 

1 

4 

2 

1 

4 

1 

0 

0 

'J 
(.., 

1 

0 

1 

Total 
'? 
184 

181 

309 

180 

921 

:536 

234 

148 

88 

291 

134 

40 

Unid. 
Adults 

0 

0 

.o 
0 

2 

0 

0 

0 

0 

0 

1 

0 

Total 
Adult; 

27) 

·274 

490 

233 

1297 

44.} 

374 

192 

115 

457 

243 

53 

Calves 
27 

52 

54 
42 

318 

91 

38 

so 

51 

59 

25 

13 

Total 
Moose 

297 

326 

544 

275 

1615 

531 

412 

242 

116 

516 

268 

66 

Cal 
%in 
Herd 

9.1 

16.0 

9.9 

15.3 

19.5 

17.1 

9.5 

20.7 

30.7 

11.4 

8.6 

18.7 

Moose 
per :. '? 

Hour W/O 
69 '1.ss 

68 133 

59 . '''256 

250 139 

ll8 -~07 

100 246 

65 196 

64.5 98 

52 39 

235 233 
81 109 

12 28 

(continued) 
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TABLE 17. (Contd.) MOOSE POPULATION COMPOSITION COUNTS, NELO-UNA BASIN, 1965. 

.a '-!OOSe 
Flying Younq

'·' 
Adult Total ~ ~ Total Unid. Total Total %in Per ~ 

cf cf cfArea Time 	 W/2 Adults Adults Calves Herd Hour '''/OW/l ~ 	 Moose Vv 

13. 	Big Oshetna 2.4 5 10 15 19 0 136 0 101 19 120 15.8 50 67 

14. 	Black River- 3.5 20 33 53 40 0 185 0 238 40 278 14.3 80 145 
Goose Creek 

() ,-~

15. 	Klutina - 4.1 14 SS 69 10 1 99 0 168 12 179 6.7 <~4 06 

Tazlina Areas 

16. 	Chistochina 3.0 35 136 171 38 2 151 0 322 42 364 11.6 121 111 
Area 

TOTALS ALL AREAS 	 121/. -- 894 3567 526'/ 6700 70 265389.2 460 1697 20 ~ 	 933 15.0 

- so 
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TABLE 18 

MOOSE SEX AND AGE COMPOSITION, NELCHINA BASIN, 196S 
f \· 

Total 
Young 
Bulls Twin Calf 

Youn~ 
Bull; 

Young 
Bulls Y0Ui.1g 

Bulls Per 100 Calves Calves %in %in Per 100 Bulls Moose 
Per 100 Adult Per 100 Per 100 Cows Total Total Bull Per 100 Per Total 

Area Cows Bulls Cows w/Calf herd Ecrd Calves Cows Hour Moose 

1. Wells Creek, 
Upper Nenana 47 17 15 4 9 11 237 17 69 297 

2. East Drainages 13 33 29 8 16 7 88 13 68 326 
of ~inclaren River 

3. Upper Susitna 59 so 17 4 10 11 222 19 59 544 
1.... West Fork? 29 20 23 3 15 3 f3 5 250 275 

Maclaren River 

5. Alphabet Hills 41 36 36 12 20 6 62 11 118 1615 

6. Clearwater r·~aclaren 31 G3 27 1 17 8 92 13 100 531 
above Denali Hwy. 

7. i'ii<ldle Susitna, 
Jay Cr. &Coal Cr. 

60 30 16 0 10 8 168 14 65 412 

8. Paxson Lake to 
Sourdough 

30 19 34 0 21 3 28 5 65 2L}2 

9. Paxson to Sourdough 
East of Highway 31 35 S8 4 31 4 27 () 

u 52 116 

10. Gakona Glacier S7 30 20 2 11 7 128 13 235 516 
11. Mt. Dn.un and 

r·1t. Sanford Areas 85 43 19 0 9 13 272 25 81 263 
12. Lake Louise Flats 33 411 33 8 19 6 53 10 12 66 
13. l3ig Oshetna 12 50 22 0 16 4 so 6 so 120 
14. Black River-Goose Cr. 29 61 22 0 14 7 100 11 80 278 
15. Klutina-Tazlina Areas 70 25 12 9 7 8 S8 14 44 179 
16. Chistochina Area 113 

- 26 28 s 12 10 167 23 121 364 -TOTAL ALL AREAS 48 37 26 2 rs 7 98 13 70 6200 
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TABLE 19 


MOOSE POPULATION COMPOSITION COUNTS, YAKUTAT, 1965 


Area 
Flying 
Time 

Young Adult 
<:f <:f 

Total 
<:f 

c; 
W/l 

~ 
W/2 

<? 
W/O 

Total 
<? 

Unid. 
Adults 

T:>tal 
A:lults Calves 

Total 
Hoose 

Calf 
% in 
Herd 

Moose 
Per 
Hour 

East River to 
Alsek River 7 22 29 6 0 17 23 52 6 58 10.3 13.3 

Alsek River to 
Tanis River 8 37 45 18 1 54 73 118 20 138 14.5 46.0 

Dangerous River 
to Situk River 11 28 39 16 1 76 93 132 18 150 10.4 56.2 

Italio River 
to Dangerous River 4 22 26 16 0 49 65 91 16 107 15.0 32.9 

Italia River to 
Tanis River 1 18 19 14 2 31 47 66 18 34 21.4 33.6 

TOTAL 13.50 31 127 158 70 4 227 301 459 78 537 14.5 40.2 
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TABLE 20 


MOOSE SEX AND AGE COMPOSITION, YAKUTAT, 1965 


Area 

Total 
Bulls 
Per 100 
Cows 

Yotmg 
Bulls 
Per 100 
Adult 
Bulls 

Calves 
Per 100 
Cows 

Twin 
Calves Per 
100 Cows 
w/Calf 

Calf 
%in 
Total 
Herd 

Young 
Bulls 
% in 
Total 
Herd 

Younc~ 

Bulls 
Per 100 
Bull 
Calves 

Young 
Bulls 
Per 100 
Cows 

I'vloose 
Per 

Hour 
Total 
r·~oose 

East River to 
Alsek :Uver 126 32 26 0 10 12 233 30 18 88 

Alsek River to 
Tanis River 62 22 27 5 15 6 80 ll 45 -J.38 

!. 

Dangerous River to 
Situk River 42 39 19 6 10 7 i22 12 56 -150 

:.t 

Mid Italic River to 
Dangerous River 40 18 25 0 15 4 so 6 33 100' 

Mid Italic River to 
Tanis River 40 6 38 13 21 1 ll 2 34 84 

TOTAL ALL AREAS 52 24 25 5 16 6 79 10 40 537 ..,.,. 
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Tanana Flats 

A comparison of ti1e composition cotmts of 1965 with those of 1962 (Tables 
21 and 22) shows a decline in calves per 100 female moose from 42 considered 
"good" in 1962 to 26 ':fairn in 1965. The incidence of twins per 100 females 
with calves also declined sharply 1 from 4.7 to 0.7. The percentage of calves 
in the herd also declined, all of which strongly suggests a marked decline in 
productivity between 1962 anG. 1965. Other ratios were similar in the two years 
except !Eat roune males:IUO nale calves iru:reas:e·~iderably which may aJ:® re

-fleet pbor calf producfi'tm. ·The areas where· ciltmting was done are shown_ iri 
Figure 12. 

Several factors exist which probably affect the decline in productivity. 

Basically it appears that the moose population exceeds the carrying capacity 

of the winter range. Preferred browse species over much of the area reflect 

heavy use. In other areas browse is no longer available to moose due to 

growth of the plants. 


The reproductive performance of moose reflects the condition of the range 

quite rapidly and it it likely that the characteristics of the population on 

the Tanana Flats are symptomatic of insufficient food during the winter. 


Upper Wood River 

The moose population on the Upper Wood River and area 1 (Figure 12) may 

constitute a population somewhat distinct from those on the Tanana Flats and 

are treated separately in this report. However, the characteristics of the 

sample are not greatly different than those of the Tanana Flats 1 particularly 

the proportion of calves found (Tables 23 and 24). 


Tok 

Because of the small sample sizes in tbe sub-areas of area 3 near Tok the 
total for area 3 is probably most meaningful (Table 25 through 28). Only 
sub-areas 2B and 3 were surveyed (Figure 13). 

Calf production was only fair although the proportion of twin calves was 

comparatively high. Other than the high twin incidence the characteristics 

of the population were s:i.Jnilar to the Tanana Flats. The condition of the 

range in that area is not well known at this time and no conclusions can be 

drawn about the relationship between production and range conditions. The 

sample from 2B, although small, exhibits similar characteristics to area 3. 


Yukon-Koyukuk River Valleys 

Moose composition counts were conducted in portions of the Yukon and 

Koyukuk River Valleys late in March 1966 (Table 29). A figure of this area 

is not included. At that time moose were concentrated on or near the bars 

and islands supporting willow stands along the Yukon River. Young willow 

stands showed heavy use wherever they were found. Moose were abundant in 

concentrations along the Yukon 1 and were abundant and distributed throughout 

much of that part of the Koyukuk surveyed. Although the percentaee of calves 

found was not high (about 20 percent) the incidence of twins was relatively 

good - about 7 percent. The animals appeared to be in good condition. 


- 54 



~ ~1 

TABLF 21' 

1- DOSE POPULATION CO,iPOSITION COUNTS~ TANANA FLATS .. INTEHIOR ALASKA, 1965 

Area 

2 

Flying 
Time 

(hrs) 

7.7 

Young 
cf 

15 

Ad.ult 
cf 

73 

Total 
cf 

88 

<j.> 

W/l 

35 

<j.> 

H/2 

0 

<j.> 

W/O 

126 

Total 
'? 

161 

lmicl. 
A(°!ults 

0 

Total 
Aclults 

249 

Calves 

36 

Total 
Moose 

285 

Ca 
%in 
nerd 

13 

J,loose 
Per 
Hour 

37 

3 1.9 3 13 16 18 0 34 52 0 68 18 86 21 45 

4 2.0 3 15 18 3 0 33 36 1 54 3 57 5 29 

5 2.8 7 19 26 29 0 40 69 0 95 29 124 23 .+4 

6 2.9 6 30 36 14 0 46 60 0 96· 14 110 13 38 

7 1.8 3 4 7 2 0 37 39 0 46 4 so 8 28 

8 2.3 3 17 20 14 0 46 60 1 81 14 95 15 41. 

9 3.3 6 19 25 34 1 83 118 0 143 39 182 22 55 

Tf.TAL 
Area 2 

through 9 24.7 46 190 236 149 1 445 595 1 832 157 989 16 40 
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...~-TABLE 2Z 
SEX AND AGE COivIPOSITION RATIOS? TANANA FLATS? 1965 and 1962 

Incidence 
of Twin 

Area 

Totald' 
per 100 

'? 

Young a" 
per 100 
Adult a" 

Calves 
per 100 

Cows 

Calves per 
100 Cows 
w/Calf 

Calf % 
in Total 

llerd 

Young cf 

% in Total 
t~erd 

Younge" 
per 100 

Bull Calves 

Youngd' 
per 100 

<,j! 

Moose 
per 

Hour 
Total 
J":lOOSA 

2 54 20 22 0 13 5 83 9 37 285 

3 31 23 35 0 21 3 33 6 45 86 

4 50 20 8 0 5 5 200 8 29 57 

s 38 37 42 0 23 6 46 10 44 124 

6 60 20 23 0 13 5 86 10 38 110 

7 18 75 10 0 8 6 150 8 28 so 
8 33 18 23 0 15 3 43 5 41 9S 

9 21 32 33 2.8 22 3 30 s SS 182 

TOTALSi 196S 40 24 26 . 7 16 s S8 8 40 989 

TOTALS, 1962 43.2 9.3 42 4.7 22.1 4 38 12.5 891 
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·TABLE ~3· ........ 


MOOSE POPULATION COMPOSITION COill\1TS, UPPER WOOD RIVER, 1965 

Flying Calf 1oose 
Time Young Adult Total S? S? S? Total Unid. Total Total %in ·l)er 

Area (hrs) d d cf W/l W/2 W/o S? Adults Adults Calves I-loose Herd four 
1 

Foothills· 
.Japan Hills. 5.2 

Upper Wood 
.1.dver 2.3 

TOTALS 7.5 

zr 6 so 350 

15 124 139 40 3 161 204 0 343 46 389 

20 190 210 90 3 334 427 6 643 96 739 

5 66 71 so 0 173 ~..'.> 300 

iM3l£....2-4· 

l"iOOSE SEX AND AGE COnPOSITION PJ\TIOS ~ UPPER WOOD RIVER, 1965 

Inc1 ence 
of Twin 

Area 

Totald 
per 100 

S? 

Youngd 
per 100 
Adultd 

Calves 
per 100 

Cows 

Calves per 
100 Cows 
w/Calf 

Calf % 
in Total 

HerJ 
0,
'o 

Youngd 
in Total 
Herd 

Young d 
per 100 

Bull Calves 

Youngd 
per 100 

S? 

14 

12 

13 

67 

169 

98 

Moose 
per 

Hour 
T)tal 
MJose 

1 
Foothills 
Japan Hills 32 8 22 0 14 1 20 2 67 .)50 

Upper 
Wood River 68 12 23 6 12 4 65 7 169 389 

Totals 49 11 22 3 13 3 41 5 98 739 
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TABLE 25 

MOOSE POPULATION COMPOSITION COUNTS, TOK .AREA, AREA 3 

Flying Calf Moose 
9 9 9Time Young Adult Total Total Unid. Total Total %in Per 

Area 4 Date (hrs) d' d' d' W/O W/l W/2 9 Adults Adults Calves Moose Herd Hour 

~.Lana #3 11-11-65 2.8 23 20 43 63 20 1 84 0 127 22 149 14.8 53 

-.(~besna & Tanacross 
Area #3 11-23-65 

.3 1 3 4 4 0 1 5 0 9 2 11 18.2 33 

·J·ok River (Little 
'J',ik) 11-23-65 

1.5 12 18 40 62 12 1 75 3 118 14 132 10.6 88 

i<i.:besna Road 
-~l-9-GS 

3.8 .. 14 13 27 56 22· 2 80 0 
.., 107 26. 133 19.5 35 

T\)k I'.. Drainage #3 
H-12-65 

3.3 32 85 117 45 18 2 65 0 182 23 205 11. 2 62 

'.LOTAL AREA #3 11. 7 82 139 231 230 72 7 309 3 543 87 630 13.8 54 . 

. TABLE 26 

!•DOSE SEX AND AGE COi IPOSITIOi~, TOK AHEA, AP-EA 1 

....... ' ....:~.:·: 


Total Young- T.win 
, 


Young Young Young
P.ulls Bulls Calves Calves per Calf % :Bull_$ .BulJs i3u1.is l'.'Ioose 
per 100 per 100 per 100 100 Cows in Total % in Total per 100 per 100 per Total 

Area Cows Adult Cows w/Calf Herd Herd Bull Calves Cows Hour Moose 

TOTAL AREA #3 45 59 28 9 13.8 13.0 18.9 26 54 630 
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. TABLE 27 

MOOSE POPULATION COJ,1POSITION COUNTS, AREA 2B, TOK AREA, 1965 

Flying Calf M)ose 
Time Young Adult Total <( '!! '!! Total Unid. Total Total %in P~r 

Area & Date (hrs) d d d W/O W/l l'J/2 'i! Adults Adults Calves Moose Herd h.Jur 

Tanana Valley 
Tok to ilidway Lake 
11-15-65 

3.3 3 9 12 ·8 8 0 16 0 28 8 36 22 11 

Tanana Hil1s to 
Cathedral Rapids 
11-25-65 

1. 5 2 4 6 9 8 0 17 0 23 8 31 26 21 

Tanana Hills 
:volf Lake 
11-24-65 

" . '.1 0 8,, ·s u2 o~ o.'.: 2 l~ ·; 11 0 11. 0 138 

Alaska Range 
7 dile Hill 1Jest 

3.3 H 28 46 54 13 0 72 1 73 18 91 20 28 

TOTAL AREA #2E 8.2 23 49 72 73 34 0 107 2 135 34 169 20 21 

TABLE· 28 

l-JOOSE SEX Af.fi.1 AGE COMPOSITION~ TOI~ Af\EA ZB, 1965 

Area 

Total 
Bulls 
per 100 
Cows 

Young 
Bulls 
per 100 
Adult 

Calves 
per 100 

Cows 

Inc1 ence 
of Twin 

Calves per 
100 Cows 
w/Calf 

Calf % 
in Total 

Herd 

Young 
Bulls 

% in Total 
Herd 

Young 
'.BUl_ls· 
per 100 

Bull Calves 

Young 
Bulls 
per 100 
Cows 

f.:Ioose 
per 

Hour 
Total 
Mo.Jse 

TOTAL AREA 2B 67 47 32 0 20 14 135 21.5 21 169 
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,, .,.lfABffi 29 ..... . .. 

MOOSE POPULATION COMPOSITION COUNTS 1 IHTERIOR ARCTIC ALASKA, SPRING, 1966 

Area Date 

Adult 
W/O 

Calves 

Cows 
W/l 
Calf 

Cows 
W/2 

Calves 
Lone 

Calves 

Percent 
Calves 
in Herd 

ncidence 
of Twins 
per 100 
Cows w/ 
Calves 

Total 
Vioose 

Moose 
\ler Four 

Loyukuk River-
Mouth to 
Roundabout Ht. 3/28 251 79 7 0 21. 7 8.1 430 195 

l\oyukuk River-
Roundabout 1.. lt. 
to E. of Winthrop 
Point 3/28 140 47 1 1 21.0 2.1 238 298 

TOTAL-
Koyukuk River 391 126 8 1 21.4 6.0 668 223 

Yukon River-
Tanana to 
Galena 3/26 111 23 1 s 18.2 4.2 165 70 

Yukon River-
Galena to 
Koyukuk 3/26 37 2 1 1 11.1 33.0 45 90 

'/ukon River-
Tanana to 
Koyukuk combined 148 25 2 6 16.7 7.4 210 81 

Yukon Idver
Koyul'Uk to 
Kaltag 3/27 No Moose Observed 
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Table 29 (contd) - MOOSE POPUIATION COMPOSITION COUNTS, INTERIOR ARCTIC ALASKA, SPRING, 1966 

nc1 ence 
of Twins 

Adult Cows Cows Percent per 100 
W/O W/l ld/2 Lone Calves Cows w/ Total Moose 

Area Date Calves Calf Calves Calves in Herd Calves I·'loose Jer hour 

Yukon Idver-
Kaltag to 
Long !it. 3/27 309 82 7 0 19.4 7.4 210 81 

TOTAL-
Yukon River 3/26-27 457 107 9 6 18.6 7.8 704 112 

Combined 
Koyukuk and 
Yukon Rivers 3/26-28 848 233 17 7 20.0 6.8 1372 148 
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Cordova 

A small sample of moose observed in the Martin River Valley in January 
shows a high percentage of calves in that area, and a high incidence of 
twins (Table 30). A figure of this· area is not included in this report. 

Berner' s Bay 

A brief survey of the Berner's Bay moose population resulted in a small 
sample with fair production of calves (Table 31). A figure of this area is 
not included in this report. 

Matanuska Valley Population Estimate 

The results of a census employing a stratified random square mile tech
nique are summarized in Table 32 an<l shown in Figure 14. While the precision 
of the estimate is not what we had hoped for, the estimate is believed to be 
within 15 percent of the total population and represents the best estimate 
of this herd that we have had. 

Stratifying proved to be the major stumbling block. The vegetation 
types in the ~1atanuska Valley are most heterogeneous due to the influence 
of clearing land for agricultural purposes. Thus a square mile of "old 
field11 reverting to willow and birch might occur within a stand of mature 
white spruce. Nonnally the latter would not support many moose during the 
winter and the type would be classed as low density habitat. However, the 
cleared land might contain 20 to 30 moose, thus introducing considerable 
variance into the low density counts. 

Another problem not satisfactorily handled by the random-square tech
nique is the tendency for social aggregations of 5 to 25 moose to occur 
within the moose population. These groups were scattered throughout the 
high density stratum. In reality; the high density winter browse contained 
areas of low density moose populations because of the tendency of some 
moose to travel and feed in loose aggregations. 

Aerial random samples will be attempted during the !lext segment if 
weather conditions are favorable. 

Production 

Matanuska and Lower Susitna Valleys 

Progression of Calving 

Summaries of moose parturition counts for the Southcentral areas are 
given in Table 34. In Table 35 the parturitions per 100 cows are given by 
date for all Southcentral areas combined. Because of inclement weather 
and rapid foliage development~ the peak of calving was hard to determine 
closely. 

Table 36 shows the cumulative estbnated parturitions per 100 females 
based on cows observed with calves and 11Questionable" cows, i.e. those cows 
which may have had a calf with them, but this was not definitely determined. 
It is likely that the peak of calving occurred near the date of the highest 
observed parturitions per 100 females, i.e. May 28. 
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TABLE '30 

MOOSE POPULATION COMPOSITION COUNT, CORDOVA, JANUARY 1966 

Flying Calf Moose 
Time Adult Young Total ~ ¥' 9 Total Unid Total Total %in Per 

Area Date (Hr.) cf cf d' W/O W/1 w·12 9 Adult Adult Calves Moose Herd Hour 

Martin River 

Valley 1/66 2.58 8 8 16 1 19 5 25 23 64 29 93 31 36.1 


TABLE 31 


MOOSE POPUIATION Crn.1POSITION COUJ'.JT, BERNER' S BAY, 1966 


Coundng Adults .., .. 
1 llne W/O ~ /1 <j.l /2 Lone % Calves Twins Per 100 Total Moose per 

r:t:ttc (Hr.) Calf Calf Calves Calves In Herd ~ W/ Calves IV::oose Hour 

l/?.8/66 .96 15 6 3 1 35 33 37 33 


\ 
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TABLE 32" 

MAT.ANUSKA VALLEY !vIOOSE CENSUS CO}.'PUTATIONS 
February 21-27, 1966 

High Density (131 of 186 sq. miles sm~pled) 

S2H = (X2H1 + ------X2Hn) - (Xtt1 + ------XHn) 2 

n(NO. sampled in high) = 
n - 1 

23,991 - 1,731,856 
131 = 23,991 - 13,220 = 10,771 = 82.85 

--"""'13=1---;:1,----- 131 - 1 130 

Medium Density (22 of 78 srunpled) 

S~vl = 4,141 - 57 ,121 
22 = 4,141 - 2,596 = 1,545 = 73.57 

-~2-2--~1-- 22 - 1 21 

Low Density (20 of 143 srunpled) 

s21 = 279 - 1,089 
20 = 279 - 544.5 = 13.97 

.._,2"""0,----=1,-..- 2 0 - 1 

High Density V(Est. population) = 
2f 2 . . ' 

(NH in Area) f S H ' NH - np \ = 

..No. High Sampled/ \ NL 


(186) 2 ( 82.85\ { 
I 

186 - 131; = (34,596) (.632) (.295) = (.186) (34,596) = 6,434 
\, 131 .J \ 186 ' 

Medium 	Density 

(6,084) ( 
I 

73.57· 
\ 

78 12\ = (6084) (3.34) (.705) = 14,297 
\ 22 _; 78 ) 
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Table 32 (contd) Matanuska Valley Moose Census Computations 

Low Density 
f \ 

(20,449)/13.97! 143-20t = 20,449(.69) (.86) = (.593) (20,449) = 12,126
\ 20 :. . 143 i 

II 

Total Population Estimate 

High Density = 1,867 

Nedium Density = 8SO 

Low Density = 236 

Total Population 2,9S3 

III 

2.6 ,/ V(Est. Population) .OS (Est. Population) 

V(High) = 6,434 

V(Mediurn) = 14,297 

V(Low) = 12,126 

Total V = 32?857 ./ 32,857 = 181

(181) (2.5758) = 466 

(.OS) (2 2 953) = 147.65 

466 = 15.7% of Population Est. 

Population est. = 2,953 466 at .90 confidence level 
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12\BLE 33 


COMPUTATIONS OF 1966 CENSUS OF HAT.r'\NUSKA Vl\LLEY ::oosE POPUIJ\'::'IONS "3Y STRATA; HIGH DENSITY 
Plot No. Adults Calves Total ~Moose Time (Flying) x2 

(X) (Min.) 

1 7 92 25 81
' 2 20 6 26 25 676

3 14 6 20 19 400
4 20 277 15 729 

6 
5 9 2 11 14 121 

5 2 7 12 497 8 
8 14
9 2 2 8 410 4 4 9 1611 13 13 13 16912 6 1 7 11 49

13 11 2 13 17 169
14 11 2 13 13 16915 11 2 13 17 169
16 19 6 25 10
17 1 2 

625 
41 9

18 6
19 6
20 7 

21 23 1 24 
I 

13 576
22 5 5 9 25
23 1 1 6 1
24 8 8 12 64
25 1 1 10 1
26 11 11 17 121
27 17 214 17 441
28 
29 2 4
30 
31 
32 8 64 
33 
34 9 81
35 10 100
36 1 1
37 3 9
38 26 676
39 6 36
40 
41 6 36
42 
43 
44 5 25
45 
46 12 144
47 3 9
48 
49 3 9 so 1 1 
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TABLE 33 (contd.) 

Plot No. Adults Calves Total Moose 
(X) 

Time (Flying) 
(Min) 

x2 

51 3 9 
52 3 9 
53 18 324 
54 3 2 s 7 25 
55 11 5 16 11 256 
56 27 729 
57 
58 
59 3 9 
60 18 324 
61 30 8 38 20 1444 
62 11 3 14 10 196 
63 
64 10 5 15 15 225 
65 13 4 17 10 289 
66 6 3 9 7 81 
67 3 2 5 12 25 
68 3 3 9 
69 
70 31 6 37 10 1369 
71 17 8 25 13 625 
72 9 2 11 7 121 
73 1 1 
74 11 2 13 9 169 
75 8 1 9 81 
76 3 3 9 
77 3 3 9 9 
78 7 7 12 49 
79 
80 
81 3 1 4 7 16 
82 
83 
84 
85 1 1 5 1 
86 2 2 10 4 
87 8 1 9 8 81 
88 29 6 35 8 1225 
89 
90 14 6 20 16 400 
91 5 1 6 36 
92 8 3 11 13 121 
93 8 2 10 7 100 
94 4 2 6 7 36 
95 
96 4 16 
97 10 100 
98 
99 4 1 5 9 25 

100 10 2 12 12 144 
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,, tTJ\Bt.E 33 (contd.) 

Plot No. Adults Calves Total Moose Time (Flying) x2 
-(X) cr:~n );.·C,,J.. • 

101 
102 14 3 17 289 
103 7 3 10 100 
104 5 2 7 49 
105 
106 
107 3 9 
108 
109 1 1 
110 
111 
112 
113 
114 
115 2 2 4 
116 6 6 13 36 
117 10 2 12 144 
118 3 2 5 8 25 
119 
120 
121 
122 
123 
124 1 1 
125 
126 
127 
128 
129 
130 4 4 12 16 
131 4 1 5 10 25 
132 4 4 8 10 64 
133 13 4 17 9 289 
134 7 7 13 49 
135 2 1 3 12 9 
136 17 5 22 10 484 
137 30 10 40 10 1600 
138 13 4 17 289 
139 17 9 26 5 676 
110 18 5 23 7 529 
141 23 8 31 10 961 
142 
143 
144 12 144 
145 2 4 
146 2 4 
147 4 16 
148 9 81 
149 9 81 
150 9 81 
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TABLE 33 (contd.) 

Plot No. Adults 

151 
152 
153 
154 17 
155 23 
156 22 
157 
158 
159 
160 
161 
162 
163 
164 
165 6 
166 7 
167 10 
168 6 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 5 
180 
181 
182 2 
183 
184 
1..85 6 
186 10 

Calves Total iv:oose Time (Flying) xz 
(X) 

11 
13 

8 
7 
6 

25 
30 
28 

3 
4 

2 
2 
1 
4 

3 
10 

5 
4 
8 
9 

11 
10 

3 

1 

2 7 

2 4 

1 7 
1 11 

Total Moose = 1,316 
X i\Ioose sq. mile = 10. 04 
1,3162 = 1~731,856 
Sum xz = 23,991 
Pop. Estimate (10.04) (186) 

(i·-'lin.) 

121 
169 

8 625 
9 900 
6 784 

9 
16 

9 
100 

25 
16 

5 64 
15 81 

6 121 
10 100 

9 

1 

3 49 

16 

9 49 
12 121 

= 1,867 
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5 

10 

15 

20 

25 

30 

35 

40 

45 

Plot No. 

1 

2 

3 

4 


6 

7 

8 

9 


11 

12 

13 

14 


16 

17 

18 

19 


21 

22 

23 

24 


26 

27 

28 

29 


31 

32 

33 

34 


36 

37 

38 

39 


41 

42 

43 

44 


46 

47 

48 

49 

so 

Adults 

8 

18 


13 

21 

3 


9 


6 


12 


14 


8 


13 


4 


11 


1 

18 


3 

3 

2 


Calves 

3 

8 


3 

8 


3 


3 


5 


3 


5 


4 


4 


6 


1 


MEDifoti DENSITY 
'>t:..,;. •• ~ •.••.......,..~ 

Total hioose 
(X) 

11 

26 


16 

29 


3 


12 


9 


'17 

17 


13 


17 


4 


15 


1 

24 


3 

4 

2 


Time (Flying) 
(Min.) 

15 

15 


12 

18 

13 


8 


8 


15 


14 


10 


8 


12 


7 


6 

15 


15 

12 

10 


X2 

121 

676 


256 

841 


9 


144 


. 81 


289 


289 


169 


289 


16 


225 


1 

576 


9 

16 

4 
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TABLE 33 (Contd.) · · 

Plot No. Adults Calves Total rioose Tt:ne (Flying) x2 
(X) (Min.) 

51 
52 
53 
54 7 7 12 49 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 6 
70 

g71 5 4 7 81 
72 
73 
74 7 
75 

Total i·1oose = 239 
X 111oose sq. mile = 10.9 
Square Miles flown. 22 of 78 
2392 = s1,121 , 
Sum x2 = 4,141 
Pop. Estimate (10. 9) (78) = 850 



TAlfuE l3 (contd_.) -LOV!- D~\ISI1Y .. " ..:~ 

xzPlot No. Adults Calves Total lvioose Time (FlyinR) 
(X) (Min.) 

3 2 4 
12 7 
27 2 4 
29 6 
32A 1 1 9 1 
33 5 
35 5 
36 3 
41 6 
43 7 
46 6 
52 6 ~~:· 

57 
61 
65 
74 
77 
78 14 

.._87 1 1 5 1 
88 1 1 2 4 4 
89 1 1 2 5 4 
90 
91 
99 

100 11 3 14 6 196 . 
104 6 2 8 4 64 
115 4 
124 1 l 4 1 
126 
141 17 
127 

Total Moose = 33 
X Moose sq. Mile = 1.65 
332 = 1,089 
Sum xz = 279 
Pop. Estimate, (1. 65) (143) = 236 
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TABLE 34 

SUMMARY OF MOOSE PARTURITHJN COUNTY, MATANUSKA AND L01ffi.11cfpsrTNA VALLEY ' 
. MAY 20 THROtJGfLMA ·~26·,·J:966 (PRE-TAG . 

-

Area and Crew 
Date and 
Flying Time 9 /0 

Newborn Calves 
9 /1 9 /2 ~ /? 

Yearlings 
W/O 9 9/1 s: /2 * 

Total 
9 

Total 
Calves 

Total 
Yrlgs. cf 

Palmer Hay Flats 
Bratlie-Didrickson 

5/21 
1. S hrs. 20 2 0 1 5 7 1 0 31 2 14 1 

Jim Swan 
Bra~lie-Didrickson 

5/21 
0.6 hrs. 13 1 0 0 2 2 0 0 16 1 4 0 

Fishhook-Swamp
Bratlie-Didrickson 

5/21 
0.2 hrs. 0 0 0 0 0 0 0 0 0 0 0 0 

Goose Bay 
Bratlie-Didrickson 

5/22 
0.3 hrs. 1 0 0 0 0 1 0 0 2 0 l 0 

Palmer Hay Flats 
Bratlie-Didrickson 

5/22 
1. 7 hrs. 25 4 1 l 4 7 2 1 39 6 15 0 

Palmer Hay Flats 
Bratlie-Didrickson 

5/23 
2.2 hrs. 21 6 1 0 7 4 2 1 34 8 15 1 

Jim Swan 
Bratlie-Didrickson 

5/23 
0.8 hrs. 11 3 0 1 4 3 0 1 18 3 7 2 

Deception Creek 
Bratlie-Didrickson 

5/24 
0.3 hrs. 1 1 0 0 ·1 0 0 0 2 1 1 0 

Willow-Kash. 
Bratlie-Didrickson 

5/24 
1.8 hrs. 12 16 3 0 1 0 0 0 31 22 1 0 

Palmer Hay Flats 
Bratlie-Didrickson 

Goose Bay 
Bratlie-Didrickson 

5/24 
1. 7 hrs. 

5/24 
0.2 hrs. 

15 

1 

9 

1 

4 

0 

0 

0 

9 

0 

7 

0 

1 

0 

5 

0 

36 

2 

17 

1 

18 

0 

2 

0 

*Tagged Yearlings i4 



--------------------------------------------------

~ .-:r .. • . -· t\,, 

TABLE 34 rcontd:f SUMMARY op:..MOOS~ PA.l{TORITION~coum~s' MATANUSKA AND LOWER -susrrnJCVAiLEY 
tvfAY 20 THROUGH M4Y 26, 1966 (PRE-TAGGING) 

Date and New Born Calves Yearlings Total Total Total--- --* 1\rea and Crew Flring Time ~10· <ill S?72 )?/? W/O S? 9/1 )?/2 ~ Calves Yrlgs d' 

Lake Nancy 5/25 
3 5 0 1 0 0 0 0 9 5 0 0Bratlie-Di<lrickson 0.9 hrs. 

Hillow Flats 5/25 
0 0 0 5 5 0 0Bratlie-Didrickson 0.5 hrs. 1 3 1 0 0 

1.'lillow-Kash. 5/25 
38 30 1 1l:.iratlie-Didrickson 2.7 hrs. 10 24 3 1 1 0 0 0 

Kash. -Montana 5/25 
Dratlie-Didrickson 0.8 hrs. 5 7 3 0 2 0 0 0 15 13 2 3 

1~·. est Big Susitna 5/26
}_;ratl ie-Dicirickson 1. 5 hrs. 7 6 3 0 s 0 4 0 20 12 13 0 

Fast Dig Susitna 5/26 
9 2Eratlie-Didrickson 0.6 hrs. 9 3 1 0 6 3 0 4 16 5 

(During Tagging) ------------------------------------------------
Palmer Hay Flats 5/27 

16 3Bratlie-Didrickson 3.3 hrs. 13 8 8 1 14 2 0 6 32 24 

Jim-Swan 5/27 
Bratlie-Didrickson 1.2 hrs. 18 12 1 0 5 1 0 32 14 7 3 

Lake Nancy 5/28 
Bratlie-Di<lrickson 1.0 hrs. 0 5 0 1 0 0 0 0 6 5 0 0 

Willow Flats 5/23 
Bratlie-Didrickson 0.7 hrs. 1 6 0 1 0 0 0 0 8 6 0 0 

l'Jillow-Kash. 5/28 
Bratlie-Didrickson 2.6 hrs. 4 23 2 0 1 0 0 0 29 27 1 1 

*Tagged Yearlings 
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~r"t··...11A· 

T..\BLB 34 ( con'c.:i.) SUMMARY Of MOOSE PARTURITION corn1JTS' MATANUSKA AND LOWE;t SUSITNA VALLEY 

Area and Crew 
Date and 
Flzing Time 

Nevvborn Calves 
9/0 9/1 972 ~ /? W/O 

Yearlings 
S? 'i' /1 'i' /2 * 

Total 
'i' 

Total 
Calves 

---·---·--
Total 
Yrlgs d' 

Kash-Montana 
Bratlie-Didrickson 

5/28 
1. 8 hrs. 3 11 7 0 2 0 0 0 21 25 2 0 

Goose Bay 
Lyons-Didrickson 

5/29 
0.2 hrs. 0 1 0 0 1 0 0 0 1 1 1 0 

Palmer Hay Flats 
Lyons-Didrickson 

5/29
2.8 hrs. 15 15 2 1 18 2 0 7 35 19 20 1 

Big Lake 
Lyons-Didrickson 

5/29 
1.8 hrs. 6 1 1 0 2 0 0 0 8 3 2 0 

Lake Nancy 
Lyons-Di<lrickson 

5/30
0.6 hrs. 4 3 1 0 1 0 0 0 8 5 l 0 

Willow-Kash. 
Lyons-Didrickson 

5/30
3.0 hrs. 14 16 0 0 s 0 0 0 30 16 5 1 

Kash. -Montana 
Lyons Didrickson 

5/30 
1. 7 hrs. 1 9 2 1 4 0 0 0 13 13 4 2 

Palmer Hay Flats 
Lee-Didrickson 

6/1 
z.g hrs. 12 13 4 0 4 0 5 33 21 12 3 

Willow-Kash. 
Lee-Didrickson 

6/1 
1.7 hrs. 7 9 2 1 3 0 0 0 19 13 3 0 

Nancy Lake 
Lee-Didrickson 

6/1 
0.4 hrs. 0 2 0 0 1 0 0 0 2 2 1 0 

Willow Flats 
Lee-Didrickson 

6/1 
0.4 hrs. 0 2 0 0 1 0 0 0 2 2 1 0 

*Tagged Yearlings 
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TABLE 34 (con·j;,) SUM.MARY OF-MOOSE PARTURITION COUNTS, rlATANUSKA.AND LCWER SUSITNA VALLEY 
MAY 20 THROUGH Ml\Y 26, 1966 (PRE-TAGGING) 

Date and Newborn Calves Yearlings Total Total Total 
Area and Crew Flying Time 970 9 /1 9 /2 9 /? W/O fl 9 /1 9 /2 * 9 Calves Yrlgs cf 

Willow Flats 6/1 
Lee-Didrickson 0.2 hrs. 0 0 0 0 1 0 0 0 0 0 1 0 
----------------------------------------------------(After Tagging)------------------------------------------

** Tagged 

Palmer Hay Flats 
SolJin-Didrickson 

6/2
2.7 hrs. 9 

* 
4 

** 
6 

* 
4 

** 
4 4 

* 
14 

** 
4 

* 
3 

** 
4 

* 
0 

** 
0 38 26 25 1 

Wi11ow Flats 
Soldin-Diclrickson 

6/2 
0.4 hrs. 0 3 0 0 0 2 0 0 0 0 0 0 5 3 0 0 

Willow-Kashwitna 
Lee-Ler~esche 

6/2 
2.9 hrs. 11 21 9 4 1*3 7 1 0 1 0 0 0 54 39 2 0 

Kashwitna-1 'fontana 
Lee-LePesche 

6/2 
1. 2 hrs. 0 5 1 2 2 4 0 0 0 0 0 0 14 14 0 G 

Palmer Hay Flats 
SoJ.din-Didrickson 

6/3 
2.9 hrs. 14 4 8 1 0 4 17 5 1 0 0 0 32 14 23 0 

Kashwitr..a-r.1ontana 
Lee-LeResche 

6/3 
1. 9 hrs. 7 8 0 1 1 3 0 0 1 0 0 0 21 12 1 2 

Willow-Kashwitna 
Lee-LeResche 

6/3 
3.2 hrs. 19 24 4 3 2 7 4 0 1 0 0 0 60 38 s 10 

* Not Tagged 

*3 One Twin Remaining 
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PARTURITION RATIOS, WATANUSKA-SUSITNA VALLEYS, 1966 


Estimated 
Date Parturition/1009 

5/21 8.5 

5/22 14.6 

5/23 21. 2 

5/21i 47.9 

5/25 71.6 

5/26 36.1 

5/27 46.9 

5/28 87.5 

5/29 47.7 

5/30 62.7 

6/1 57.4 

6/2 74.8 

6/3 63.7 

Observed Parturitions 
/100<? 

6.4 

12.2 

19.2 

47.9 

68.7 

36.1 

45.3 

84.4 

45.5 

60.8 

55.6 

59.5 

49.6 

*Derived from total observed parturitions plus "questionable'· cows~ 

as though they might have a calf, but the calf was not seen. 

Total 
Observed Observed Twins: Cows in 
Calves/100<.; 100 Parturitions Sample 

6.4 

14.6 

21. 2 


57.7 

79.1 

47.2 

59.4 

98.4 

52.3 

58.8 

67.3 

73.9 

56.6 

0 


20 


10 


21 


15 


31 


31 


17 


15 


10 


20 


26 


14 


TOTAL 


47 


41 


52 


71 


67 


36 


64 


64 


44 

51 


54 


111 


113 

815

i.e., those which responded to aircraft 
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~TABLE 36~ 

SlJM-.1ARY OF MOOSE PAR1URITION com-rrs, MATANUSKA AND SUSITNA VALLEYS, 1966 

Date 9 
Newborn Calves 
/0 9./1 9/2 9 /? W/09 

Yearlings 
9/1 9 /2 Tagged 

Total 
9. 

Total 
Calves 

Total 
Yrlgs. 

Calves: 
100 9 

Yearlings. 
100 9 cf 

Total 
Moose 

5/21 33 3 0 0 7 9 1 0 47 3 18 6.4 38.3 1 69 
5/22 26 4 1 1 4 8 2 1 41 6 16 14.6 39.0 0 63 
S/23 32 9 1 1 11 7 2 2 52 11 22 21.2 42.3 3 88 

5/24 29 27 7 0 11 7 1 5 71 41 20 57.7 28.2 2 134 
5/25 19 39 7 2 3 0 0 0 67 53 3 79.1 4.4 4 127 

5/26 16 9 4 0 11 3 4 4 36 17 22 47.2 61.1 2 77 
5/27 31 20 9 1 19 3 0 6 6'1-, 38 23 59.4 35.9 6 131 
5/28 8 45 9 2 3 0 0 0 64 63 3 98.4 4.7 1 131 
5/29 21 17 3 1 21 2 0 7 44 23 23 53.5 53.5 1 91 
5/30 19 28 2 1 10 0 0 0 51 34 10 66.7 20.6 3 98 
6/1 19 24 6 1 13 4 0 5 54 36 17 66.6 31.S 3 110 
6/2 20 49 17 17 19 8 0 8 111 82 27 73.9 24.3 1 221 
6/3 40 48 8 14 26 3 0 5 113 64 29 56.6 25.7 12 218 
TOTAL 313 322 75 41 158 54 10 43 815 471 233 28.6 39 1558 
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Magnitude of Calving 

The calf:cow ratio at birth is based upon observed parturitions, examination 
of reproductive tracts collecteJ in the fall, and standard productivity estimates 
made by Rausch (Rausch, R. A., 1959. Moose calving studies. pp. 27-41. In Job 
Completion Reports, U. S. Fish and Wildlife Service, 57 pp., Federal Aid in Wild
life Restoration, Alaska, Vol. 13, No. 2. Prcject W-3-R-13). Data obtained from 
reproductive tracts collected in the fall antlerless moose hunts indicate that 
69 percent of females collected were pregnant, including calves and yearlings. 
Approximately 93 percent of all moose two years old or older were pregnant (Table 
37). The twinning rate of 19 twins per 100 parturitions was calculated from 
Table 27. 

According to Rausch's (1959) work based on normal winter survival, 12 per
cent of the adult cow population would be comprised of 24 month old cows, which 
were considered to be nonproductive. By deducting the 12 percent from a figure 
of 100 cows, 88 cows would remain of which 93 percent would be pregnant, or 82 
pregnant cows. If 19 percent of 16 bore twins, 65 bore singletons in a cohort 
of 100 cows, and the production of calves per 100 cows equals 65 plus 32 or 97 
calves per 100 cows. 

Calf Survival 

Although the last count on June 3 indicated a considerably lower ratio of 
calves to cows (57:100 females) weather and foliage affected this count adversely, 
and it is likely that survival to that elate was excellent. 

Tanana Flats 

Progression of Calving 

The results of aerial parturition counts on three areas of the Tanana Flats 
are summarized in Table 38. Although the data might seem to suggest that the 
peak of calving occurred near the end of the first week in June, no counts were 
conducted during tagging (Hay 30 to June 5). It appears that during this period 
the rate of calving was probably optnnal, and that the peak of calving passed 
before counts were resumed on June 6. A slow increase in the rate of calving is 
indicated up to Hay 30. 1\lhen counting commenced again on June 6, the rate of 
calving appeared to be declining. It is likely that the peak of calving occurred 
about June 1. High mortality of newborn calves in this area may have confounded 
the results to some extent. A hypothetical curve of the progression of calving 
is shown in Figure 15. 

Magnitude of Calving 

An estimate of the natality or magnitude of calving on the Tanana Flats is 
difficult to derive since few data from fall reproductive tracts were available. 

In a collection of seven cows without calves taken in early June, five had 
borne calves and were in various stages of lactation. Of a mere handful of moose 
reproductive tracts examined from the fall of 1965, all adults were pregnant. 
Past years' data indicate fall pregnancy rates of 82 percent or higher among fe
male moose two years old or older. This figure will be used as a basis for esti
mating natality. Thus, 32 cows out of 100 should be prernant. Parturition counts 
(Table 38) indicate the overall rate of twirJling in 1966 as 7.0 per 100 births 
in area 1, where the data is considered to be most reliable. Seven percent of 
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TABLE 37 

MOOSE PREGNANCY RATES, MATANUSKA VALLEY, 1965 

Cementum Not At Least Twins/100 
.!.ge Class Pregnant Pregnant 1 Fetus 2 Fetuses 1 Fetus % Pregnant Pregnancies 

Calf 21 0 
1 21 5 4 19.2 0 
2 1 7 7 0 
3 2 13 10 3 23 
4 13 12 1 8 
5 2 17 13 4 24 
6 10 6 4 40 
7 10 9 1 10 
8 8 8 0 
9 6 6 0 

10 7 3 3 1 43 
11 4 4 1 0 
12 7 5 1 14 
13 4 3 1 25 
14 4 2 2 0 
15 2 2 0 

UNKNOWN 20 49 38 9 2 71.0 18 
------------------·---

TOTALS 71 164 132 28 2 69.8 17 

Totals Exclud
ing Calves, 
Yearling & 
Unknown 

9 115 96 19 2 92 0 7 17 
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-------··-- ____,.. --- -------·- ------------------------r----···-·-·-----· ·----· - ----·-· - ··---·-·------· -- ·---·-· -----·- 
N0woorn Yearlings I ~·.'o·::::J: ! cl': B:·:r::.~1::31· 

. _ ,_ Jr 100 : 100 Yrla A~x-· 
A::ea Date !97f)""<?Tr-'...972--~-T?-! ~v7u? ?/i ~/2 ! ·? -~~'}:Y-~~=-«~ft.:.~s- _cl' Mo~:i~L ? 2 100? c::.,:.rt 

?'·~ 
~,

I 17 & 20 j\/ray 206 2 0 0 3 17 2. ..• L. .' 24 2 116 369 C.9 10.6 s~-·-
.-. .'I~?.l May 190 12 r I) !.~~ 18 ?.2!. .', ~ r 12 143 400 7S SA lLO Hv ' 

:u -< .)ZS May 213 28 3 " ....\ 10 (') 71·LJ. 
• " ..•J 

... 34 13'1 438 ~4 12.2 5.0 u <..: 

..., ,...' 1 ..., ,~ 7;29 May 182 41 5 l 5 . LL.t 0 ,;.,' '(._, "'.9 Sl .(,..)LJ. :;4 7 96 18.9 7.8 s 
Calf TCJgg:lng Cl}:,erations 

~6 June 118 74 4 1 2 6 .I.. 204 10 82 166 462 81 38.0 4.9 s 
10 June 59 41 3 0 2 4 c 107 v 47 126 286 118 41.1 5.6 s 

~ 1 114 June 138 49 4 0 5 L ... ... /~03 1 '7 57 219 496 108 26.1 8.4 H-··' 

21 June 96 44 3 6 4 13 .· 0 1.62 l7 49 178 406 148 29.0 8.9 H 
340-4---BT____TOTALS 1202 291 22 8 28 93 .. s 1621 130 --334 1319 8.0 

s ... Supercub 

H :::: Helicopter 

- 82 

http:c::.,:.rt


Tl\I3LE.. 38· (cq~11:_: 1 ;) PARTURITION COUNTS, T!J'li\NA FLATS,J966_ 

... 

Newborn Yearlings Totals d': Births 
100 . 100 Yrlg Air-

I 

Calves I d' IArea Date 9/0 9/1 9/2 9/? W/09 ~/l 9/2 91 Yrlgsl Moose 9 9 1009 -c:raft 

II 18 & 19 
May 202 0 0 0 1 9 0 211 10 0 66 287 1 o.o 4.7 s 

27 r··1ay 79 22 2 0 2 2 0 115 4 ?,6 86 231 75 22.6 3.5 s 
III 19 &20 120 0 0 0 4 5 0 125 9 0 26 160 21 0.0 7.2 s 

it1ay 

8 JW1e 
Count #1 34 4 2 0 0 2 1 43 3 8 52 106 121 18.8 7.0 s 

8 June 20 7 0 0 2 0 0 27 2 7 36 72 133 25.3 9.3 s 

S = Supercub 
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82 is about 6; therefore 76 cows bore singletons and 6 bore twins for a total of 
88 calves per 100 cows. 

Although this esti.'nate is not high it may represent a maxi.i11um for the Tanana 
Flats. Other factors suggesting that reproduction and calf survival were poor 
in this area will be discussed below. 

Calf Survival 

Parturition counts, continued through June 21~ showed a decline in the 
calves per 100 cows in later counts as a result of foliage development and calf 
mortality. During the course of aerial counts and tagging operations on the 
Tanana Flats, considerable evidence of high calf mortality was noted. Seven 
dead calves were found, of which three were autopsied. Two of the three appar
ently were born dead or died soon after birth. The third appeared to have died 
soon after birth. A fourth calf collected alive but in weak condition was ex
amined by a veterinarian, who diagnosed the illness as pneumonia probably con
tractai because of its poor condition in utero. An analysis of its blood revealed 
symptoms of hemolytic anemia and starvation. 

Five of seven adult cows collected to assess the poor condition of moose in 
the area were found to have had calves but lost them sometline after parturition. 
While the extent of calf mortality cannot be measured exactly, it can be con
sidered high in this area. 

Yakutat 

Progression of Calving 

Aerial parturition counts were done in the Yakutat area from May 21 through 
June 10 (Tables 39 and 40 and Figure 16). As the season pro;ressed the weather 
deteriorated to the point where for several days in early June it was not pos
sible to make counts. As a result the peak of calv:L"'1g carmot be detenn.ined 
closely for this area, but it appears ths.t the peak -;ffobably occurred between 
June 1 and June 6. 

Magnitude of Calving 

Data obtained from 1965 collections of reproductive tracts indicated an 
overall pregnancy rate of about 89 percent, anG a twinning ratio of 64:100 
pregnancies (Table 41). Using these figures, calves per 100 females could equal 
(89 - 64) + 64(2) = 153. 

A comparison of the data in Table 40 with the proportion of yearling females 
in the harvest for the last two years (see Figure 7 "Characteristics of Harvest," 
page 32) suggests that yearling f ernales represent about 20 percent of the female 
population. If pregnancy rates are recalculated on the basis of 20 yearlings per 
100 females with 60 percent pregnancy among yearlings and 92.4 percent pregnancy 
among other ages, the adjusted overall percentage pregnant is 86, and the twins 
per 100 cows would then equal (86 - 55) + (55)2 = 141 calves per 100 cows. 

The overall incidence of twins seen in t!ie sprinB; parturition counts was 
41.7:100 parturitions. Using this esttnate of twin production and the adjusted 

ratio of yearlings:older moose, the calf:cow ratio would be about (86 - 42) + 

(42)2 = 132 calves per 100 cows. This is considered a conservative estimate 

since the probability of overlooking one of a set of twins and the possibility 

of somewhat higher mortality affecting one of a set of twi.~s would depress the 

twins per 100 parturitions figure. 
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TABLE 3:9 


MOOSE PARTURITION COUNTS~ YAKUTAT, 1966. 


Observer
Newborn Yearling Total Total Total Total Count Moose/ Pilot 

Date CJ lo 9 /1 CJ /2 CJ /?"• W/09 971 
I 

9 /2 9 Yrlg Calves cf Moose Time Hour Aircraft 

Johnson 
21 May 117 1 1 3 0 11 2 135 15 3 40 193 4.0 48 Various 

24 May 61 3 6 1 2 10 1 82 14 15 57 168 3.7 45 
Supercub 

ii 

25 May 98 5 3 2 6 22 2 132 32 11 59 234 3.8 62 ii 

28 May 86 8 9 3 5 6 2 114 15 26 88 243 5.5 44 n 

31 May 20 4 3 2 1 2 1 32 5 10 24 71 2.3 31 n 

6 June 69 21 10 3 3 11 2 ll6 18 41 71 246 4.7 52 II 

8 June 18 3 3 0 1 2 0 26 3 9 29 67 1. 5 39 'Ii 

9 June 27 2 3 2 0 3 1 38 5 8 16 67 1. 7 39 1i 

9 June 9 4 3 1 1 1 0 18 2 10 23 53 2.0 27 11 

10 June 13 12 4 0 2 l 0 30 3 20 28 81 2.8 29 ii 
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TABLE 40 

ESTIMATED AND OBSERVED PARWRITION RATES, PROGRESSION AS INDICATED BY INCRE·~NT OF PARTURITIONS:lOO COWS, 
AND INCIDENCE OF Th IN BIRTHS, YAKUfAT, 1966 

Increment 
Of Observed Incidence of 

Estimated Observed Parturitions Observed · Twins:lOO 
Total Observed Parturitions: Parturitions: :100 9 Between Twin Observed 

Date 9 Parturitions 100 9 * 1009 Counts Births Parturitions 

21 ;,:ay 135 2 3.7 1.5 1 50.0 

24 Mny 82 9 12.2 11.0 +9.5 6 66.7 

25 May 132 3 7.6 6.0 -5.0 3 37.S 

28 11ay 114 17 17.5 14.9 +8.9 9 52.9 

31 May 32 7 28.1 21. 9 +7.0 3 42.9 

6 June 116 31 29.3 26.7 +4.8 10 32.3 

8 June 26 6 23.1 23.1 -3.c 3 50.0 

9 June 38 5 18.4 13.2 -909 3 60.0 

9 June 18 7 44.4 38.9 +2s.7 3 42.9 . 

10 June 30 16 53.3 53.3 +14.4 4 zs a 
TOTALS 723 108 45 41. 7 

*Estimated Parturitions = Observed Parturitions + "~ j? 11 
• 
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'TABLE 41 

MOOSE PREGNANCY RATES, YAKUTAT, UNIT 5, 1965 

Cementum 
Age Class 

Not 
Pregnant Pregnant 1 Fetus 2 Fetuses 3 Fetuses 

At Least 
1 Fetus % Pregnant 

Twins/100 
Pregnancies 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

UNKNOWN 

2 
1 
1 

1 

3 
7 
4 
3 
4 
3 
3 
3 
4 

1 
2 

2 

3 
2 

1 
2 
1 

2 

5 
4 
l 
4 
3 
2 
1 
3 

1 
1 1 

2 

60 0 
71 

100 
33 

100 
100 

67 
33 
75 

0 
0 
0 

100 
50 

0 
0 

TOTALS 5 39 11 25 1 2 88.6 64 
Totals Exclud
ing Yearlings 3 36 ,8 25 1 2 92.4 69 
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A good estimate of the rr:agnitude of calving is probably the middle figure 
of those derived above, i.e. 141 calves per 100 cows, which is a very high rate 
of production. 

Calf Survival 

Although the effects of weather caused variation in the data from par
turition counts, parturitions per 100 cows reached 53.3 on June 10. 

On June 6 while doing the parturition count, Loyal Jolmson observed a cow 
which had died with the second of a set of twins partly born. The first-born 
twin was alive nearby. 

Anchorage Area 

The antlerless hunts on Fort Richardson and Elmendorf Air Force Base pro
vided the first opportunity to obtain a sample of reproductive material from this 
herd during the hunting season. Past samples had depended upon highway and ille
gally killed animals. Parturition counts were not made in this area. The preg
nancy rate of females two years old or more was 87 percent. 

The rate of twinning was 18 per 100 pre.vnancies. .An estimate of the mag
nitude of calving based on this data ancl the proportion of yearling females in 
the 1965 harvest (Table 42) suggests a figure of 92 calves per 100 cows. Pro
duction is good although not as good as some of the better areas, for example 
the Matanuska-Susitna Valley. 

Kenai 

Spring parturition counts .for the Kenai Peninsula in 1966 are not available 
at this time, but a collection of female reprociuctive tracts from the 1965 fall 
hunts was analyzec. (Tables 43 and L1f'.:). Productivity infoTmation on the Kenai 
is not as encouraging as in some of th0 better areas. A wide range in fetus 
sizes was found which reflects a prolor:r:ed period of conception. A substantial 
proportion of the animals examined may not have been bred. The harvest of male 
moose prior to the breeding season may be sufficient in local areas to create 
shortages of males during the peal: of estrus. The age composition of antler
less moose harvested (Table 45) indicates relatively light utilization of antler
less moose in proportion to the total population. 

Haines 

Rapid foliage development and the behavior of moose in the Chilkat Valley 
contributed to the difficulty of obtaining representative data on the Chilkat 
moose population. In addition only a low perfoTITlance aircraft was available for 
the work. As a result of all these factors it is difficult to evaluate the data 
obtained. It does appear that yearling survival was very good and that calf 
production was good (Table 46). 

Info!1Tlation about the calving areas and the daily movements of the moose 
was obtained which will provide guidelines for increasing the efficiency of 
future counts. Calving areas are illustrated in Figure 17. 

A small sanlple of reproductive tracts was obtained from the Haines area 
during the 1965 hunting season (Table 47). Pregnancy rates for moose older than 
yearlings were moderate, but no evidence of twins was found. 
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TABLE 42 

MOOSE PREGNANCY RATES 

FORT RICHARDSON (DEC. 1965) AND ELMENDORF (JAN. 1966) 


ementurn Not One Two At Le~st Percent Twins/100· 
Age Class Pregnant Pregnant Fetus Fetuses One Fetus Pregnant Pregnancies 

Calf l 0 

l 4 2 2 33.3 0 

2 5 4 l 20 

3 2 9 8 l 11 

4 1 8 8 0 

5 7 5 2 29 

6 4 3 1 25 

7 1 l 0 

8 0 

9 0 

10 l l 100 

11 1 1 0 

Unknown 3 4 3 1 57.l 25 

Totals 11 42 35 7 79.2 17 

Totals exclud
ing calves & 

yearlings 6 40 33 7 87.0 18 
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TABLE 43 

MOOSE PREGNANCY RATES - KENAI RIVER NORTH, NOV. 1965 

Cementum Not One Two At Least Percent Twins/100 
!),ge Cla.ss Pregnant Pregnant Fetus Fetuses One Fetus Pregnant Pregnancies 

1 2 1 0 0 

2 2 2 0 

3 1 1 100 

4 

5 5 3 1 1 20 

6 

7 

8 

9 

10 2 3 1 1 ~ 

J.. 33 

11 l 100 

unknown-· 4 4 100 0 

'l'ctals 4 16 10 4 2 80 25 

:.r~otr-...Ls E~;:cl. 

~~~(.. :c~.t.'1 ·tr.Lgs 2 16 10 4 2 89 25 
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TABLE 44 

MOOSE PREGNANCY RATES - KENAI RIVER SOUTH, NOV. 1965 

cementum Not One Two At Least Percent Twins/100 
Age Class Pregnant Pregnant Fetus Fetuses One Fetus Pregnant Pregnancies__ 

1 6 1 1 14 0 

2 4 3 1 0 

3 5 3 2 0 

4 10 3 2 5 20 

5 6 4 2 33 

6 2 1 1 50 

7 4 3 1 0 

8 2 6 3 1 2 17 

9 

10 

11 1 1 0 

12 2 2 0 

Unknown 3 16 13 1 2 84 6 

Totals 11 57 36 7 14 84 12 

Totals Exel. 
Yearlings 5 56 35 7 14 92 13 
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·
TABLE 45 

MOOSE 
COMPOSITE SUM.MARY OF 

PREGNANCY RATES, UNIT 15, NOV. 1965 

Cementum 
Age Class 

1 

Not 
Pregnant 

8 

Pregnant 

1 

One 
Fetus 

1 

Two 
Fetuses 

At Least 
One Fetus 

Percent 
Pregnant 

13 

Twins/100 
Pregnancies 

0 

2 6 5 1 0 

3 6 3 1 2 17 

4 10 3 2 5 20 

5 11 7 3 1 27 

6 2 1 1 50 

7 4 3 1 0 

8 2 6 3 1 2 17 

9 

10 2 3 1 1 1 33 

11 2 1 1 50 

12 2 2 0 

Unknown 3 20 17 1 2 87 5 

Totals 15 73 46 11 16 83 15 

Total Exel. 
vearlings 7 72 45 11 16 91 15 
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TABLE 46 

t·OOSE PARTURITICN COUNTS, CliILKAT RIVER·, .1966 

Newborn Yearlings Observer 
Total Total Total------ Total Count Moose/ Pilot 

Date F/0 F/l F/2 F/? w/OM F/l F/2 F Yrlg. Calves M Moose Time Hr. Aircraft 

2 Jun 22 7 3 0 14 5 4 41 23 13 24 101 2.5 40 Faro, Fox 
Taylorcraft 

M:J.00F;59 

Calves:l00F=32 

Yearlings:l00F~s6 %Yearlings in herd=23 

%calves in herd=13 

3 Jun 7 2 4 2 17 7 0 23 24 10 16 73 2.6 28 Faro, Fox 
Taylorcraft 

M:l00F=70 

Calves:lOOF=43 

Yearlings:lOOF=104 %Yearlings in herd;33 

%Calves in herd=l4 
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TABLE 47 

MOOSE PREGNANCY Rt"'\.TES I HAINES 1965 

Cementum Not One Two At least % Twins/100 
Age Class Pregnant Pregnant Fetus Fetuses 1 Fetus Pregnant Pregnancies 

c 2 0 0 

1 1 0 0 

2 0 0 0 

3 0 1 1 0 

4 0 1 1 0 

5 0 2 2 0 

6 0 0 

7 0 0 

8 0 1 1 0 

Unknown 1 1 1 50. ': 0 

TOTALS 4 6 1 5 60 0 

Totals 
Excluding 
Calves & 
Yearlings 

1 6 1 5 85.7 0 
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MOOSE CALF TAGGING SUMMARY, WATANUSKA-SUSITNf. VAU.EYS, 1966 

Sets One 
Total Calves of of Color 

Area Tagged Male Female Twins Set Marker 

Palmer Hay 
Flats 57 /.9 28 13 1 Green 

Jim-Swan 
Lakes Flats 12 5 7 1 0 White 

Goose Bay 3 2 1 0 1 Blue 

Willow-
Kashwitna 61 29 32 7 4 Pink & Red 

Kashwitna-
Montana ~·,:,.,_ 10 19 6 3 White 

Willow Flats 11 4 7 3 0 Yellow & 

Pink 

South,. Lake 
Nancy Flats 14 7 7 2 0 Yellow 

TOTALS 187 86 101 32 9 
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TABLE 49 

l'OOSE CALVES.TAGGED BY J\REA EA.CH YEAR: SOUTHCENTP/\L ALASKA, MAY 1960-JUNE 1966 

Total 
All Years 1960 1961 1962 1963 1964 1965 

Area** d <_j? Total* d' '.i? Total*d' '.i? Total* d' <;' Total*d <_j? Total*d <;'Total* d' '.i? Total* 

1. 163 180 344 29 41 70 13 23 37 24 27 51 17 20 37 21 21 42. 30 20 50 

2. 174 185 360 29 98 57 28 36 65 22 2? 44 33 44 77 33 23 56 

3. 22 14 36 7 6 13 2 3 5 6 1 7 5 3 8 

4. 36 34 71 8 3 11 16 13 29 .1 2 3 4 9 14 

5. 3 2 5 1 2 3 1 0 1 l 0 1 

6. 137 l?l 258 25 14 39 2 2 19 41 17 ?0 37 14 14 28 79 ') 5 54 30 29 59 

7. 43 46 89 8 0 8 30 46 76 5 0 5 

8. 0 2 2 0 2 2 

9. 99 84 186 17 13 30 21 16 37 23 23 48 33 25 59 

10. 4 1 5 4 1 5 

11. 7 12 19 7 12 19 

12. 12 21 33 2 2 4 

13. 7 12 20 5 7 12 

TOTALS 7fJ7 714 1428 107 94 201 112 140 254 58 62 120 86 75 161 119 126 248 141 118 260 

difference in sum of d + <_j? is due to calves of ? sex* 
** 1. Palmer Hay Flats ** 5. Anchorage side of Knik Arm ** 9. Jim-Swan La!<".es 

2. Willow-Kashwitna 6. Susitna Flats 10. Flat Horn Lake 
3. Goose Bay 7. Chickaloon 11. Deception Creek 
4. South Lake Nancy 8. Eagle Bay 12. Kashwitna-Montana er. 

13. Willow Flats 
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. TABLE 49 (contd.) MOOSE CALVES TAGGED BY AHEA EAili YEAP., SOtmlCENTRAL ALASKA, N'iAY 1960 - JlJ1·IB 1966 

Area r:J ~ Total 
1. 29 28 57 

2. 29 32 61 

3. 2 1 3 

4. 7 7 14 

5. 

6. 

7. 

8. 

9. 5 7 12 

10. 

11. 

12. 10 19 29 

13. 2 5 8 


TOTALS 84 99 184 
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TABLE 50 

TAGGED Iv;OOSE CALVES RECOVERED IN 1965, SOUTHCENTRAL ALASKA 

T a g g i n g D a t a R e c o v e r y D a t a 

Miles from Spec # Tag Number Date Sex Location Date Tag Site Location 

124-63 2276,2277 5/29/63 Ivl Goose Bay #4 11/10/65 10 * Mile 18 Knik Roaa 

123-63 2273,2274 5/29/63 M Goose Bay #4 11/21/65 8 * 7 mi. W. of Nike Site 
on Goose Bay Roaci 

~56-63 2542,2543 5/31/63 M Palmer Hay Flats 
# 15 

11/21/6 S 6 * 1 mi. from Wasilla on 
Williwaw Lodge Road 

15-150-60 427,428 6/3/60 M Little Willow 
Creek 

lli23/G5 9 * 9 mi. N. of tr.!illow 
Creek alon3 highway 

43-64 1020,1621 5/28/64 F Palmer hay Flats 
#26 

11/27/65 13 * 2 Fishhook Road 6 1/2 mi. 
from Glenn Eignway 

1580,1581 /64 F Palmer hay Flats 
#14 

11/27/CS 4 * 2 l mi. .lJ. of Ready Lake 

79-63 1514,1515 6/5/63 F Palmer bay FlJ.ts 
#6 

11/27 /65 3 * 2 2 mi. down Lakeview Rd. 
from Fisi:lhook 

86-63 2144? 2145 5/28/63 F Jim-Swan Lakes #4 11/27/GS 7 * 1 Lazy Mtn. Rd. R2ET19N Sec 2:5 

7-234-64 3017,3018 6/5/64 F Palmer Hay Flats 
#6 

11/27/65 14 * l 2 1/2 mi. up Buffalo M. i.{o.. 

10-64 1551,1552 5/27 /64 M Susitna Flats #9 6/1/65 1 1/2 Susitna Flats #3 

109-63 2240' 2241 5/'2.9/63 M Willow-Kashwitna 
#109 

11/27 /65 7 * 1 1/2 nii. N. Little Willow 

33-61-65 3255,3256 5/28/65 F Palmer Hay Flats 
#24 

11/27/65 13 * 1 1/2 mi. from Truck Rd. and 
Gleim Higl1way 

* 
* 1 

jaw recovered 
head recovered 

* 2 head and repro. recovered - 101 



Calf Tagging 

Matanuska Valley 

From May 27 to June 2, 187 moose calves were ear tagged in the Matanuska
Susitna Valleys (Table 48 an<l Figure 17). A total of 1,431 calves have been 
tagged irrthese areas since 1960. This was the last year of the tagging program 
in the Matanuska-Susitna Valleys. A SUTI1mary of moose ta~:;ged from May 1960 
through June 1966 is given in Table 49. Returns of specimens and records of 
tagged moose from that area- continue to provide information on movements and 
survival and a means of assessing age determination techniques. A sunrrnary of 
tagged moose recovered in 1965 is given in Table 50. 

Tanana Flats 

' From May 30 through June 5~230 calves were tagged on the Tanana Flats 

(Table Slj and Figure 18). 


TABLE 51 

SlN·IAP.Y OF TAGGING RESULTS, TANANA FLATS, 1966 

Area 
Number Tagged 
Male Female 

Incidence of 
Singletons Twins 

Total 
Calves 
Tagged 

I 
II 

73 
17 

63 
17 

112 
20 

12 
8 

136 
34 

III 32 28 47 7 60 

The incidence of twin births appears higher amen& the tagged calves than 
the incidence shown by aerial count but this is probably due to a bias of the 
crew in favor of twins. 

Based on a calculated chi-square value of 0.02, the sex ratio of tagged 
calves is not significantly different at the .05 confidence level. 

Using the Lincoln Index method, data from post-tagging parturition counts 
were used to estimate the number of calves on two of the three areas. 

In Tables 52 and 53 pertinent data are reviewed. Several factors affected 
the counts and subsequent estimates, some of which are functions of the numerical 
data while others are related to methods, phenology, and timing relative to the 
calving period. Small samples of calves and particularly of tagged calves tended 
to inflate estimates in some cases, and resulted in wider confidence int~rvals. 

As June progressed foliage development reduced visibility increasingly. 
Recruitment and mortality were operating during this period, particularly the 
latter. Estimates from surveys number 1, 3, and 4 in Area I are considered to 
represent the calf population with reasonable accuracy and precision. Survey 
number two was done less intensively than the other three surveys. As a result 
fewer calves were found which inflated the calf estimate and the standard error 
was quite large. 

- 102 



... 


FAIRBANKs 

BUTTE 

BLAIR 
LAKES 

Figure 18. Moose calf tagging and parturition count areas, Tanana Flats, 1966. 
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Figure 19. Location of Moose Enclosure, Kenai National Moose Range. 
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· ' '!ABLE 52._ 

LINCOLN INDEX ESTIMATES OF CALF PRODUCTION ON SELECTED AREAS OF THE MATANUSKA-SUSITI\JA VALLEYS, 1966. 

Tagged Percent Est. 95% Confidence 
Survey Calves Calves Tagged Calves Total Total Standard Limits of 

Area No. Dates Counted Counted Counted :100~ Moose Calves Error Estiinate 

Palmer 
Hay Flats 1 &2 2-3 June 40 22 SS 57.1 159 104 14.82 74-134 

Willow 
Kashwitna & 
Kashwitna-
Montana 

1 &2 2-3 June 103 25 24 69.1 272 371 64.53 242-500 

.... ~~. 
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,. In addition to obtaining a good estimate of calves in Area I from surveys 
1, 3, and 4 1 the results of all the surveys provided valuable insight into the 
effects of several non-numerical variables involved in aerial counts, and pro
vided a basis for more closely estimating the number of tagged calves needed . 
to narrow the confidence limits in future operations. 

In Area 3 the two surveys were done in immediate succession. Foliage devel
opment, mortality, and characteristics of the vegetation affected the counts and 
the est;irr1ate of 420 calves should be accepted only with appropriate qualifications. 
Again, these surveys were valuable from the standpoint of data obtained and in 
providing a basis for evaluating the characteristics of data that can be obtained 
under particular circumstances. 

Estimate of Calf Population 

The calf populations on the Pa ·r(:'r Hay Flats and the Willow-Kashwitna-Montana 
area were estimated by applying the .Lincoln Index to the tagged:untagged calf 
data obtained from aerial counts (Table 53). 

On the Palmer Hay Flats the observed ratio of tagged:untagged calf was high 
which greatly reduced the standard error and the confidence limits. In the 
Willow-Kashwitna-Montana area the proportion of tagged calves observed was 
lower; consequently, the standard error and confidence limits are larger. 

A significant point in evaluating the technique is that in two successive 
days the tagged:untagged calf ratio observed was quite similar in the Palmer 
Hay Flats - 53 percent (June 2) and 57 percent (June 3) tagged. In the Willow
Kashwitna area the percentages arc 26 and 21 for similar elates~ and the Kashwitna
Montana area percentages were 35 and 16. In the latter two areas foul weather 
and foliage development made aerial counting difficult on June 3 and may have 
affected the percentages of tagged calves observed. 

In estimating the number of calves by the Lincoln Index? data for Palmer 
Hay Flats counts were accuraulated for both dates. The Willow-Kashwitna and 
Kashwitna-Montana data \vere combined for both areas and dates. 

The estiniated number of calves as presented in Table 52 are considered 
realistic estimates of the calves in the respective areas, based upon familiarity 
with characteristics of the respective populations. 

Adult Moose Tagginf 

TI1e pilot study on tagging adult moose provided valuable information on 
several facets of moose capture and tagging using a syringe gun and tranquil
izer drugs in the winter. 

Finding and Approaching Moose 

In the Mata11uska Valley where roads and moose were abundant and frequently 
contiguous, an automobile was found to be the most efficient method of contacting 
substantial mnnbers of moose within range of the capture weapon per unit time. 
Spot lighting, or 11 jacklighting1

; moose at night was not feasible. 
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TABLE 53 

LINCOLN INDEX ESTIMATES OF CALF PRODUCTION ON THE TANANA FLATS, 1966 

Tagged Percent Est. 95% 
survey Calves Calves Tagged Calves Total Total Stand 

Area # Date Counted Counted Counted :1001.? Moose Calves Err 

I 
, 
.... 6 J"un 78 19 24 38.l 459 558 111.4 335-7 80 

2 10 Jun 47 7 15 43.9 286 913 318.4 277-1549 

3 14 Jun 54 14 26 26.l 493 525 120.6 283-767 

4 21 Jun 49 11 22 30.2 406 606 160.9 284-928 

III 1 8 Jun 
·~ 

' 0 0 18.8 106 
_____ ,,__,._ 

2 8 Jun 7 1 14.3 25.3 72 420 122.9 1°74-666 
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,. Syringe Gun Operation 

The two syringe, or dart guns available were the ';Paxanns" weapon, manu
factured in New Zealand, and. the Palmer 11Cap-Chur'· gun. The ci.art is propelled 
by a .22 blank cartridge in the Paxarms weapon and features a power control 
device by which the power delivered to the dart :nay be controlled according to 
the estimated range or other conditions. The Paxarms weapon proved to be more 
accurate, but the variable power control was easily moved accidentally, and 
resulted in excessive or inadequate power on occasion. 

The "Cap-Churn gun used a blank 32 eauge shotgun shell for propulsive power. 
Accuracy was fair compared to the Paxanns weapon and the shells were found to 
vary considerably in perfonnance, some being adequate to propel the dart while 
others were essentially 11duds11 Because of the better perfonnance of the Cap• 

Chur darts, however, that weapon was useful for this project. Modification of 
the 	Paxanns weapon to fire the Cap-Chur dart is underway so that good character
istics of both systems may be utilized. 

Syringes 

The injection of the drug in the Paxanns dart depends upon air pressure 
developed when the drug is force<l into the dart. In cold temperatures pressure 
is sufficiently reduced to preclude proper injection of the drug. In the Cap
Chur dart a primer is exploded upon contact with the animal which results in 
positive expulsion of the drug. Additionally, the Cap-Chur dart can be loaded 
with drugs more precisely, and the drug is expelled more completely. Residual 
drug solution in the Paxanns dart contributes to freezing of the plunger mech
anism. 

Freezing of the drug solution in the syringe body or in the needle was a 
connnon problem even when the drug was used in up to a 50 percent alcohol sol
ution. By keeping the darts and the gun near the car heater until needed this 
problem was largely obviated. 

Marking 

A collar of hollow polyethylene rope with colored plastic strips threaded 
through it, and a nrnnbered plastic pendant attached, was placed on the tranquil 
ized moose. The coding of the collar is based on collar color, and color and 
placement of plastic strips attached to the collar. Yellow polyethylene rope 
was used for the collar. Plastic strips were yellow, blue, orange, white and 
pink, 3 x 5 inches in size. The coding of the color is as follows: 

1. 	 The pendant number is stamped in yellow on a black 3. 5 x 2. 25 inch 
nylon pendant. 

2. 	 The year of tagging is represented by a colored strip on the collar 
located at the median dorsal line of the neck, e.g. a yellow strip 
indicates 1965-66. 

3. 	 The area is denoted by four plastic strips, two on each side of the 
medial dorsal year strip. 

4. 	 The collar rope is color coded by year. 
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5. 	 A pair of differently colored plastic strips were threaded through 
the collar; "aLcv..::11 bei:1g ::igh on ';:J:_e sic~e o:E the coJlar, 1 'belown 
being low on the collar nearer the pendant (Table 54) . 

I 

6. 	 In addition, the two strips were either on the left or on the right as 
part of the coding. Left or right refers to one's left or right as one 
faces the moose. 

The combination of colors 11above'' or 11below11 and n1eft11 or ;1right11 keys out 
the individual. A shortage of plastic tags made it necessary to duplicate some 
combinations. In addition to the color-coded collar, numbered metal tags were 
attached to the ears. 

Drugs 

Liquid Sucostrin was used until powdered succinylcholine chloride was avail 
able. Dosages remained the srune for both the powdered and liquid forms as follows: 
for adults, 22 mg.; for calves 6 to 9 months old, 11 to 12 mg. Drug doses for 
adults were started at 15 mg. and raised until a workable dose was found. No ill 
effects were noted from using a 25 to 50 percent alcohol solution with the drug 
in an attempt to prevent freezing of the drug in the syringe. 

Tagging Results <:1nd Movements of Moose 

Thirty-five mocse were tagged (Table S~-). 1'.vo later died; one from apparent 
damage to the spinal cord by the dart, and the other apparently was hit by a 
vehicle one month after taggiEg. The colla.r and. tags were intact. 

Specimen mnnber one was seen six days after tagging c.bout one mile east of 
the tagging site wi -u1i the tags <:--encl collars intact. Speciman number 32 was seen 
50 days after tagging during which t:i.Ine she }:ad U.isassociatecl fror.1 her yearling, 
given birth to a calf which was ear--tagged., and lost the cc:.lf to a yearling grizzly 
and/or two coyotes which were seen in the 3rca durin~ a(,rial cou11ts. 

Range Productivity P.el2_tionships 

This project is designed to last for 15 or 20 years to assess the relation
ship of moose to their ra.1ge. Four one square mjle plots (See Figure 19) were 
selected on the Kenai National Hoose Range for construction of moose pens. The 
pens were surveyed and arrangements for construction of the fences and initial 
vegetation work were made. 
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TABLE 54 

ADULT MOOSE TAGGED AND COLLARED IN MATANUSKA VALLEY-WINTER 1965-66 

'Spec-# Collar Color 
imen # Ear Tag.# Tagging Pendant Left or 

L R Date Sex Age Location # Year Area Collar Above Below Right Remarks 

] 3777 3776 2/10/66 ~ A T17N R2W 
Sec 9SW 1/4 60 y B y y 0 R 

First moose drugged 
had to be hit twice 

2 3778 3779 2/11/66 ~ A Tl9N RlE 
Sec.34 NE 1/4 61 y B y y w L 

.) 3780 3781 2/15/66 ~ A Tl8N R2E 
Sec 19 NW 1/4 62 y B y y w R 

iJ 3782 3783 2/16/66 9 A Tl7N R2W 
Sec 2 SE 1/4 63 y B y y B L 

Has some color corn
bination on color as 
moose #30 (but pendmt 
different) 

r::: 3784 3785 2/17/66 ~ A T 17N RlE 
Sec 9 IWJ 1/4 64 y B y y B R 

,. 
0 

7 

3786 

3789 

3787 

3790 

2/19/66 

2/18/66 

c! 

9 

A 

A 

Tl8N RlE 
Sec 14 NE 1/4 

Tl7N R2E 
Sec 14 N!V 1/4 

65 

66 

y 

y 

B 

B 

y 

y 

y 

y 

y 

"l 

L 

n 
!\. 

A yearlingj it was 
found dead over a r1~;.·:.. 
laterj possibly h~v 
oy a ca:·. C0Ea1 
a.nd tags intact 

· 

8 

9 

none 

3791 

none 

3792 

3/2/66 

3/3/66 

9 

o" 

A 

.\ 

T18N R2E 
Sec 10 Nt'l 1/4 

Tl8N R2E 
Sec 26 1'1W114 

67 

68 

y 

y 

B 

B 

y 

-~, 7' 

y 

•r 

p L 

,.., 
;\. 

. Moose recovered from 
d:rug before tags cou~ 
be placed in ear=~ 

.. 
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TABLE 54 (Cont&~·9; ·ADuL'f. MOOSE TAGGED .AND COLLARED IN MA.TANUSKA VALLEY :. WINTER 1965·6~& '!~ 

Spec- Collar Color 
imen # Ear Tag # Tagging Pendant Left or 

!I 
;rL R Date Sex .Age~.Location · · -~ Year Area Collar Above Below Right Remarks 

10 3793 3794 3/3/66 )! A 'T17N R2E 
Sec 24 SW 1/4~ '69 y B y w p L 

11 3795 3796 3/4/66 cf calf Tl9N IUE 
Sec 14 NW 1/4 70 y B y y p R 

Used 12 mg 
succinylcholine 
chloride 

12 3799 3798 3/8/66 <¥ A Tl9N RZE 
Sec 28 NE 1/4 71 y B y w B L 

13 3797 3800 3/10/66 )? A Tl7N R3W 
Sec 29 NE 1/4 72 y B y w B R 

14 

15 

4163 4164 

4165 4166 

3/11/66 

3/11/66 

CJ 

cf 

A 

A 

Tl8N R2E 
Sec 32 SW 1/4 

T17N RlE 
Sec 3 SE 1/4 

73 

74 

y 

y 

B 

B 

y 

y 

w 

w 

y 

y 

L 

R 

This )! lived for 3 days, 
but would not get up, 
Believe mechanical 
injury to spine by dart. 

16 

17 

4167 none 

4173 4174 

3/15/66 

3/16/66 

)! 

)? 

A 

A 

Tl7N RlE 
Sec 10 SE 1/4 

T17N RlE 
Sec 1 NW 1/4 

75 

76 

y 

y 

B 

B 

y 

y 

B 

B 

0 

0 

L 

R 

Began mixing drugs 
w/50% 100 proof ethyl 
alcohol to keep from 
freezing 

)? #: . protected this 
~ so we drugged her 

also 

18 4175 4181 3/16/66 )! A Tl7N RlE 
Sec 1 NW 1/4 77 y B y B p L 

Protected S? #:: 
would not allow us 
to approach until we 
drugged her too. 

19 4184 4186 3/16/66 )! A Tl7N RlE 
Sec 8 SE 1/4 
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T/\EL'E 51 (Contd.) ADULT ~DOSE Ti\GGED AND COLLARED IN HATANuSKA. V/'LLEY - WINTER 1965· - 66 

Spec- Collar Color 
imen # Ear Tag # Tagging Pendant Left or 

L R Date Sex Age Location # Year Area Collar Above Below Right Remarks 

20 4182 4183 3/16/66 9 calf Tl7N RlE 
Sec 16 NE 1/4 79 y B y B p R 

Used 11 mg of 11Pax 
Inuno A" successfully. 

21 4187 4188 3/17/66 <:! A TlSN R3W 
Sec 9 NW 1/4 80 y B y B w R 

22 4170 4171 3/18/66 9 A Tl8N R2E 
Sec 31 SE 1/4 81 y y B y L 

23 4172 4189 3/18/66 d' A Tl8N RlE 
Sec 35 SW 1/4 82 y B y B y R 

This d' was with another 
<:! which had its rt. ' · 
spike antler intact. 

1 · 

24 4190 4191 3/23/66 0.,. . A Tl8N R2E 
Sec 31 SW 1/4 83 y B y y 0 L 

25 

26 

27 

4193 4194 

4195 4196 

4197 4198 

3/23/66 

3/24/66 

3/25/66 

<? 

9 

~ 

A 

A 

A 

Tl8N RlE 
Sec 34 SE 1/4 

Tl8N RlE 
Sec 36 SW 1/4 

Tl 7N RlE 
Sec 1 NE 1/4 

84 

85 

86 

y 

y 

y 

B 

B 

B 

y 

Y] 

y 

y 

y 

y 

0 

p 

p 

R 

L 

R 

Very old ~ ,many old 
scars &hairless no
dules on her body. 
Believed to be preg
nant. 
Blind in rt. eye. 
Physical damage to 
cornea at some time 
in the past. 

28 3801 3802 3/29/66 <? A Tl8N R2E 
Sec 32 SE 1/4 87 y B y y w L 

Also drugged her 
calf, #29. 

29 3803; 3804 3/29/660' calf Tl8N R2E 
Sec 32 SE 1/4 88 y B y y w R Calf of S?#28. 
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TABLE 54 (Contd.) ADULT I roSE TAGGED AND COLLAPJD IN HATANUSKA VALLEY - ~aNTER 1965 - 66". 

Spec- Collar Color 
imen # Ear Tag # Tagging Pendant Left or 

Date Sex Age Location # Year Area Collar Above Below Right RemarksL R 

30 3805 3806 4/5/66 <? A Tl7N R2W 
Sec 7 NW 1/4 89 y .B y y B L ~bose # 4 has same 

color combination 
collar (but pen
dant #different). 

31 

32 

3809 3810 4/6/66 

3811 3812 4/12/66 

g 

S! 

A 

A 

Tl7N R2E 
Sec 26 NE 1/4 

T16N R2E 
Sec 10 NE 1/4 

90 

91 

y 

y 

D 

B 

y 

y 

y 

0 

B 

0 

R 

L 

This )> had a bad al - · 
cess in rt. nostril •• < 

Also favored her 
left foreleg 

33 3813 3814 4/12/66 g A Tl7N RlE 
Sec 34 SE 1/4 92 y 13 y 0 0 R 

34 

35 

3815 

3807 

3816 4/13/66 

3808 4/:6/66 

cf 

)> 

calf 

A 

Tl.SN R2E 
Sec 20 SE 1/4 

T17N RlE 
Sec 32 NE 1/4 

93 

94 

y 

y 

B 

B 

y 

y 

B 

B 

B 

B 

L 

R 

In a general debili · · ~ 
tated condition, but.t 
moved off after 
drugs wore off. 
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ANNLAL J\SSI:SSi E'iTS or :!CCS:E CALF p: :O.DUCTlOi': 
AND ' :ORTALITY IN SOTJTHCEl':TLAL AlJ\SKAl 

by 
Robert A. nausch 

and 
Arthur Bratlie 

In Alaska~ 1vhere people still hunt to obtain food as well as for recreation, 
moose are sought by more hunters than any other big game species for which accurate 
records are available. Some 30,000 persons annually obtain moose harvest tickets 
and approximately 9, 000 animals are harvested each year. The annual harvest coulC: 
be much larger if more of the heros were accessible. The lHck of access has directed 
intensive hunting pressure upon local herds accessible to the human population centers 
of Anchorage and Fairbanks. 

The a<ivent of ant.let-less (any sex or age) seasons in 1960 brought the realization 
that annual harvests from accessible areas could exceed the annual increment ·to the 
herd; thus a precise knowledge of population status became paramount to the success 
of management endeavors. The research prorrram inaugurated. included studies designed 
to measure annual harvests 9 to identify discrete populations, to reveal dynamics of 
the various populations and to assess the relationship of moose to the available 
range. This paper reports ori. techniques;. usec to assess initial production of calves 
(potential anCI realized) and their subsequent survival throurrh their first 12 months. 
This period was chosen because calves can be identified positively from light air
craft or helicopters until they are 12-14 months old. and because yearlings (12-24 
months old), particularly :males, are an important a:::c class to the harvest. Often 
their availability determines t:i.e success of the huntirn' season in some local areas. 
Yearling males may comprise 50 to 30".percent, of· tLc ~iarvest of males in the i 1atanuska 
Valley 1 where many years of irctensive hunting of only m<:'.lcs has removed most of them. 
In past years as fevJ as S males per 100 females, cxclud.i:·cz co.lves, remained at the 
end of the huntinz seasoE. There:fore, a calf-crov failure coulcl create havoc with 
the following hunting sea.sen anc.'. shoulJ be U.etectcG. .:ouf:ficiently in advance of the 
proposed season to allow for a~justn:ents of seasons an.<.l bag lirilits. The areas chosen 
for study include rr.ost of the areas readily accessible by automobile as preliminary 
analysis of harvest tickets (95 per cent are retun..,e<l) show that 60 to 30 percent of· 
the moose reported are harvested within a few Diles of the highway system. 

For the purpose of ti1is discussion? two areas in southcentral Alaska, the i'1atanuska 
Valley and the Lower Susitna Valley, are used with selected references to other areas. 
These areas are within 50 :-:iiles of the largest population center within Alaska - 
Anchorage. 

1 A contribution from Pittman-Robertson Research, Project W-6-R-6, Alaska Department 
of Fish and Gmne. (Presented at the 45th annual Conference of Western Association, 
State Fish and Gmne Cormnissioners, Anchorage, Alaska) 
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The attempts to assess production and survival of calves have been largely 

confined to four tec1r.1ique.s: 

1) 	 Assessment of fertility (p:~egnancy n:.tes) by a:-ea and age class. 

2) 	 Estimates of natality (number of live births) by aerial cou."'lts in May 
and June. 

3) 	 Fall sex and age composition counts conducted largely in November and 
December. 

4) 	 Survival counts conducted in April, 1'1ay and early June. 

Fertility Rates 

Fertility rate as used here refers to the proportion of female moose that are 
gravid. Yearling females exhibit a variable rate of fertility from range to range 
and no instance of calf moose bearing young has been recorded. These two generally 
non-productive age classes are included in the fertility rate computations because 
they are counted as adults for purposes of computing survival rates. 

Generally, macroscoping evidence of pregnancy, an embryo or placental tissue, 
can be found in uteri from animals taken after mid-November (most moose breed be
tween September 20 and October 10 but macroscopic evidence in the cornu is not 
usually present for approximately 3-~ weeks). In case of early pregnancy, where 
only a few strands of-fetal membrane can be located, additional evidence confirming 
the pregnancy is obtainable by sectioning the ovaries to determine if a primary 
corpus luteurn is present. Collections of uteri and ovaries have been obtained from 
animals killed and turned in by hllirters; those collected by Department of Fish and 
Game field personnel during antlerless seasons; from highway kills and railroad 
killed animals. The bulk of the collections for most years have been made in 
November and December 9 during antlcrless seasons. T'.'le uteri and ovaries are fixed 
in a 10 percent formalin solution and examined in the laboratory. 

The ratio of newborn calves per 100 cows 9 as mentioned earlier, includes two 
non-productive age classes, yearlings and calves, because these age classes are 
counted as adults when the fall sex and age composition counts and spring survival 
counts are made. Yearlings do produce some calves, but with the exception of the 
1964 sample, fewer than 10 percent of those examined were gravid. The nt.nnber of 
fetuses per 100 total females~ (adults, yearlings and calves) in the sample, forms 
the basic unit for comparison with the subsequent production and survival checks. 
The data is recorded in such a manner as to allow for a percentage breakdown which 
is more amenable to statistical analysis. The incidence of twin fetuses is also 
recorded. 

Computations based upon the age composition of the i'liatanuska Valley moose 
populations (Rausch; 1957, 8th Alaska Science Conference, pp.41-49, and 1959, 
unpublished Master's thesis) show that 90 to llO calves should be born for every 
100 females including the usually non-productive females, if in utero mortality 
is low. We have found little evidence of resorption, abortion or stillbirth even 
during or following severe winters when literally thousands of moose perish. 

Natality 

The incidence and ti~ing of parturition is obtained by making periodic aerial 
surveys of calving grounds from May 15 to June 15. Concentrations of parturient 
cows have been found only in association with wet marshy areas representing tidal flats 

- 116 



11 

. ' 

bogs created by f iTes anJ. subsequent s1.ur:1;ii;·;; cL'lc thawi::-~z of ~:;iermafrost areas, flood 
ing by beaver 9 low land. areas associated with major rivers and shallmv? partially 
filled lakes. All of the calving centers exaL!ined to date can be characterized as 
having openings with abundant early spring forage including horsetail (Equisetum spp.), 
~edges (Carex ~pt.)_,_ arni aquatic vegetation. ~\11,:to?t wit1-1C?ut _exception the areas are 
interspersed w1t l 1 ·islands , · · elevated areas w1tn oetter ara1nage that have a dense 
cover of trees or shrubs 10 to 60 feet tall. :·1ost cows give oirth on these "islands .

Counts made since 1957 have shown that on the Alaskan range calving commences 
around May lSth--peaks between :May 23rd and May 28th and is largely completed by 
June 10th. The estimate of initial calf production is based upon the highest counts? 
usually obtaine<l in late hay or early June. These counts are compared to the 
fertility index for the particular area as a check on initial calf production. The 
technique of observing cows with newborn calves does, in all probability? slightly 
underestimate the initial production of calves because of: 

1) calves born after the counts are completed~ 

2) early mortality, and 

3) the questionable category female. 


The last bias, that of #3, can be partially evaluated because cows with calves exhibit 
definite behavioral patterns when "buzzed11 by a low flying aircraft and their physical 
appearance also aides in detennining if they have given birth. When buzze<l, cmvs with 
calves almost invariably ~la.11ce tmvard the calf's position~ whi:::h may be from a few· 
feet to l/4--mile from the female. Follcwing this, she enga:;es in displacement feeding 
and ignores the aircraft with a · vfoo, 1:E? expression' seemingly implying, i:r 'm really 
not here. >I Their physical appearance is slc.b si(focl~ Hhereas pregnant moose are 
obviously rotund when viewed ciorsally. 

The behavioral cnaracterist.i.cs <:-1:re n~lio.ble :1;~:: frequently cc1.lves are spotted 
on the 4th or 5th low .level Dass wl£:r:. th,; cm,, fiE:::llv runs to t'1c calf or the calf 
becomes alarmed and moves t0- tl:e C<.M, o:: occasion<: 11;,T t1·1e observers will spot the 
rust-colored calf whicl~ blends perfectly with ·L·e rn~derstory. 

Still some questionable category feBales remain and they are computed both as 
having a calf and as cows wit!·1out calves. For purposes of this paper, we have in
cluded them as having calves. 

Fall Sex and Age Comnosition Counts 

The fall counts utilize light aircraft, principally the Supercub, PA-18, and are 
timed to coincide with the period inunediately after the breeding season--mid-October 
to late November when the animals are grouped homor;eneously and males have not shed 
their antlers. Suitable snow cover does not always coincide with the <lesired period 
and some counts are made after the males have shed antlers. The counts attempt 
either to total count an area if it is small with 2ood boundaries or strip cour1t 
with the strips approximately 1/4 of a mile wide on predetennined units whic~1 coincide 
with the areas previously subjected to fertility and natality studies. Tl1e fall 
counts provide a measure of the survival of calves from birth to 6 to 10 months, 
depending upon when the counts are made. l'{e recognize six categories of animals 
on the fall aerial counts: Aclult males, sub-aJult males (generally yearlings), 
females without calves, females with one calf, fe:,iales with two calves, and calves 
that are by themselves. 
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Spring Survival Counts 

The fourth anci final pon:ion of this :.:ttempt '.::o tr2ce a calf through its first 
year of life is mau.e in April? ; ;ay or ear1.y Jtme- -;n.ost frequently in I:Iay or early 
June concurrent with fr.e natality or parturitior: counts, and represents the final 
assessment of survival. These counts ar;Ein employ light aircraft or occasionally 
helicopters and ge:neraLy are maJe o:ri the calvinz grounds or a<ljacent to the calving 
grounds. The objective of this survey is to m:ea.sure the survival of calves from 
November through i~ay--t~:i.e critical winter period. 

Discussion 

Mortality of calves during the first 12 months of life 9 as revealed by these 
assessments, varies from 30 to 80 percent. of the observed fertility rates. Tables 
1 and 2 indicate several examples of mortality as revealed by these techniques. 
The reasons for the different mortality rates between the riatanuska Valley an<l Lower 
Susitna areas are not clearly understood at this t1ue 9 but are believed to represent 
differences in the environmental conditions between the two areas. The former area 
is windblmvns selci.om having deep snow and all foodstuffs available are available 
throughout the year. The area north of l'!illow to Talkeetna experiences deep snow 
cover and a winter of longer duration. In au.dition, the wi:;-iter range is decadent. 
It would appear that the severe environmental conditions have resulted in a high 
annual mortality of calves with relatively little change in fertility rates. The 
fact that a larger percentage of yearling females are pro~ucing calves on ranges 
where moose populations were reduced throu~h hunting does suggest that the crowded 
conditions existing prior to the herd recluctim1 m.ay have deJayed the age of sexual 
maturity of female moose, but once matured the fertility rates were consistently 
at or above 90 percent. 

The nature and "t.iJning cf calf nortaiity is not :mo>m. In some instances it 
seems to be a gradual attrition throughout t:1e ye2x _ ,at2Hu.ska Valley Tables 1 and 
2; in others? Willow-TalLeetna 2.rea, the loss of calves in 1964 seer,is to have 
occurred between June anu ;:arch when t:12 sex and a::r:J co~r;os i tion counts were made. 
Still other surveys indicate that calves ·:1erisi1ed durir.cp 1:he ·period from December

Jw (. .. 

to June. We have speculated. that calf surviv2l n;:;y be directly related to severity 
of the winter. In 1964-65 snow accuraulc:.:.tion '"::is quite G.eep on the Willow-Talkeetna 
area and. persisted into June. Nearly 50 ._percent of tlle calving area was snow covered 
in late May and few calves survived to the tir:e d1er, the fall cour1ts were made. 
Survival of calves in other areas of ti1e state also suggest natural phenomena may, 
at times, be responsible for the wide variations in calf survival. In interior Alaska~ 
the moose populations on the Koyukuk River exnibited the highest survival recorded, 
ranging from 60-90 calves per 100 cmvs on sizeable smn.ples for three years, then a 
late spring followed by extensive, prolonged floocling preceded calf survival figures 
of 10 calves: 100 females. Floods have occurred. during two of the last three years 
and calf survival has been uniformly low. We suspect that mortality factors affecting 
calves vary from area to area. Fertility rates and incidence of twinning also vary 
but on the areas examineu. in Alaska mortality of calves rather than reduced fertility 
rates seems to be the reason for widely fluctuating rates of moose calf survival. 
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TABLE 1 


ESTU.IATED PRODUCTION AND SURVIVAL OF l·~OOSE CALVES.* 


Calves at Calves Yearling Percerit 
(6 _c. ;.70 ) 

...,, J.•i • ,;Area Year Fetuses Birth Calves i:ortality 
(11-13 I1o.) 

Iviatanuska Valley 1963-64 86 70 so 40 57 

Matanuska Valley 1964-65 80 61 ? ? 

Willow-Talkeetna 1963-64 93 81 16 16 81 

Willow-Talkeetna 1964-65 91 86 ? ? 

*All figures based on ratio of 100 total females. 
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I'JANAGEl\JENT OPPORTUNITIES DERIVED FROi·i A 

MANDATORY iv!COSE HARVEST REPORT SYSTF··l IN ALASKA* 


by 

Robert A. Rausch, Arthur Bratlie, Patricia Crow 

and Jack Didrickson 


Department of Fish and Game 


A mandatory moose harvest ticket system was inaugurated in Alaska in 1963. 
Under the system, each moose hunter is required to obtain a no-cost, non-trans
ferable moose harvest ticket prior to going afield. Vendors, however, receive 
15¢ from Federal Ai<l funds for each ticket issued. 

The ticket consists of three parts: the overlay, the harvest ticket and 
the report card. The overlay, which is completed by the issuing vendor, pro
vides a record of how many tickets were issued and to whom they were issued. 
Procedures at issuance includes recording the ticket number on the permittee's 
hunting license and his name, date, address and license number on the overlay. 
The harvest ticket portion is punched by the hunter for month and date prior 
to attaching it to the animal. The report card must be mailed to the Depart
ment of Fish and Game within 15 days after taking an animal, or within 30 
days after the close of the season if the hunter was unsuccessful or did not 
hunt. The approximately 30,000 tickets issued annually, (Table 1) are avail 
able at all department offices and at all license vendors in the state. 

Prior to statehood, Alaska Has divided into 26 administrative game manage
ment units to facilitate establishing seasons &ncl bag limits on all species of 
game. In recognition of the abundance of r:100Sr."':,, seasons and bag limits have 
been progressively liberalize( clurinf~ t:l-e past six years i.Jbenever and wherever 
the public would accept sue> regt:;2-atior.. chanr:;es. Tllese c>.anges have resulted 
in variations in local seasc::is. Consequently, ;-,fter statehood so:rr.e game units 
were subdivided to accomplish -che degrer:: o:f E:ana.;;cn~ent desired, as studies 
revealed identifiable moose popula~io:n:::. Geop:rarihic desjgria·::ions used in re
cording moose harvest ticket corilpilation:; c:c n.ot necessarily conform to the sub
units designated in the re2ul::ttions because i·c is necessary to recognize harvests 
from the identifiable populations to provide thi::: necessary tools for precision 
in management. 

Moose seasons run from August 1 through Dec.ember 31 in some parts of Alaska. 
Therefore, the report cards are not available or due from some successful hunters 
until January 15, and from unsuccessful hunters until January 30. This is only 
a few weeks before regulation proposals for the following season are due, leaving 
little time for compilation and analysis. Because the information from the tickets 
is essential when formulating recorrunendations for the following year's seasons 
and bag l~nits, pressure is exerted upon the ticket holders to return their tickets 
promptly. This pressure includes publicity throughout the hunting season and two 
reminder letters, one sent before expiration of the 30-day grace period after the 
season closes, and a second sent to those who fail to respond to the first letter. 

*Presented at the 46th Annual Conference of Western Association of State Game and 
Fish Commissioners, Butte ~1ontana, July 14, 1966. 

A contribution from Alaska Federal Aid Project liJ-15-R" 
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Another pressure is the possibility of prosecution for fai ing to return the 

report card, al thot:gh by ~cc':;;1inist~:·ative r;olicy nu prosecut ons have occurred 

since 1964, and only a very few prior tc tha.t yec::-r. 


The technique of constant pressure is effc...:ti\--e:, indic&tecl by returns each 

year of 93 to 95 per cent of all tickets issued. 


Voluntary returns are probably sL,ifficient for an accurate estimate of the state
_,,,,fide harvest; As a matter of fact, in 1962, before the advent of the ·mandatory sys

tem;· a··10 percent smnple··of~.all licensed moose hunters yielded' a statewide ;esti-: . 
.mate of ha!Vest very simHG.r to the 1963 estir2.tc, which· was based O!l 93 percent 
return of all harvest tickets. For management purposes, however, a statewide 
estimate of harvest is not adequate because, as stated previously, it does not 
provide data in sufficient detail to manage local or identifiable populations. 
The moose harvest ticket system, with the type of data provided by the report 
cards, supplies this detailed information without having to resort to registra
tion or lottery type hunts. 

Implications to Management 

As research findings identify more populations, and as these moose become 

accessible through construction of roads, airfields and trails, manipulation of 

these populations becomes possible. Achieving adequate harvests consistent with 

the state's constitutional provision for the sustained yield concept will require 

seasons allowing for variations in hunting pressure. TI1ese are influenced by 

factors such as weather, holidays, quality of meat and traditional hunting periods. 

The information provided by the report cards measures some of these factors. 


For example, the supposed variation in the quality of the meat affects the 
harvest in various sections of the state. illar')' peo:1le in interior Alaska object 
to seasons on male moose <luring t~1e rut. On the contrary, Sout]1eastern Alaskans 
traditionally hunt during the period Septe11her 15 through October 15, which happens 
to coincide with the breeding season, c-md they ~~re S:'·ttisfied with the quality 
of the meat. 

The report cards reveal that the pealc of the harvest in certain areas occurs 
at different times during the sec:son. For example, in 1965 more than 50pexcent of 
the harvest of male moose in Suh.nit 14F occurred· during November, whereas in Unit 20 
}O percent of the male moose harvest. occurred between August 20 and September 30. 
Both Subunit 14F and Unit 20 have identical seasons for male moose,- and both are 
near large human population centers, which in this case are 500 miles apart. 
Reasons for variation in time of harvest between Subunit 14F and Game Manage
ment Unit 20 are due, primarily, to differences in terrain and accessibility. 
Unit 20 is made up of large river valleys and relatively low mountains, with 
access roads traversing both lmvland and mountain areas. In Subunit 14F most 
of the roads are in the valleys and moose consequently are not available to 
hunters until November migrations bring them to the lowlands. The need for the 
proper timing of hunting seasons is apparent in this instance. 

Weather and terrain are two of the most important factors contributing to 

the harvest, aside from accessibility. In areas where moose migrate seasonally, 

moving to lowlands in late J'Iovcmber, lan~e harvests of both male and female moose 

can be achieved with relatively short seasons if the hw1ter access to the low

lands is good. This seasonal migration follows the breeding season and is perhaps 


- 122 

http:estir2.tc


stimulated by an accumulation of snow. Large harvests followed the two con
secutive years HheE ei-:::her sno~; or colt.l weathc;: i:;re..:ede<l the opening of the 
antlerless seasans on the Kenai Peninsula ancl in the l\'lata1mska Valley. For 
example, in 1.965 approximately 1,000 moose were Larvested on a 400 square mile 
area in the Matanuska Valley in one day. This harvest represents 11'. percent of 
the statewide harvest, which was spread over 140 days. 

The area from lVillow to Talkeetna is an example of the importance of access. 
In this area, which is adjacent to the Matanuska Valley and has a moose popu
lation similar in size to that of the Valley, only 354 moose were harvested in 
71 days. Here only one road traverses the area. In situations where access 
roads traverse alpine areas where mcose congregate during the rut, large har·
vests occur in late September (Fig. 1). 

The report cards show there is sorne indication that age composition of the 
harvest varies with the progression of the season. Pimlott (1959, J. Wildl. Mgmt. 
(4) : 381-401) ;:;ho\red that y,~_;:i.rl ing moose were more suscept~ble to htmting than 
any other age classes. IL some areas of Alaska male-only seasons have prevailed 
for so many years that the remaining harvestable group of males is primarily 
yearlings. This is reflected in the chronology of the harvest in Subunit 20B 
(Fig. 2) during the period August 20-31. 

Management Opportunities 

Harvest tickets have provici.ed a nearly complete picture of the sex composi
tion, area, and c~1ronology of t:ie moose harvest. This data, when correlated 
with the age composition of the hanrest and productivity of the individual 
populations, allows us the opportunity tc intensively manage these identifiable 
populations. For example, otcr 122 t::..g returns from 1, 24,~ tagged moose show that :• 
the Matanuska Valley herd is quite discrete, 1.;ith little interchange between it 
and adjoining popuJations. Cer.sus teclli1iques s}1ow a population of 4 ,000 moose 
in the Valley, prcdcxing a h2:-vestable crop of about 1, 000 animals annually. 
The chronology of this harvest suggests an adequate number of hunters and suf
ficient access present to fully u'cilize the resource. 

Infonnation from t}1e harvest ticket returns, when comoined with research 
findings:,. p::-::..vi-k-: the: game manager a 1-1ealtl1 of information about the harvest
ability of 'larious identifial:~_e :Joose populations. This information allows the 
manager to satis£y the hunting preferences of the local sportsman while fully 
utilizing the annual production of moose if access is adequate. In situations 
with lnnited access, very long seasons of up to 140 days and multiple bag limits 
are possible. · · 

The moose report card, correlated with other research findings, which can 
be coupled with the emergency regulatory power allowing the·conmissioner to 
open or close seasoDs at any time, offers unparalleled opportunities for managing 
identifiable moose populations on a sustained yield basis. 
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TABLE··1 

HARVEST TICKET COMPILATIONS, 1963-65, ALASKA 

1963 1964 1965 

Tickets Issued 32,412 29,904 32,924 

Tickets Returned 30,563 27,731 30,864 

Successful 8,861 8 '770 8,620 

Unsuccessful 16,287 12,365 22,244* 

Did Not Hunt 5,415 6,386 

Could Not Contact 385 791 862 

Arrived to Late 
to Compile 257 

No Response 1,207 1,382 1,198 

... 

··rotal of Unsuccessful E1 Did Not Hunt 
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TABLE 2 

MOOSE HARV'.CST TICKET RETUf<.NS, SOUTHCENTRAL ALU..SKA, 1965 

Successful Unsuccessful Did Not Hunt 

Number % Number % Number % 

Voluntary 4,647 75 2,891 32 1,200 29 

1st Mailing 1,348 12 5,671 63 2,649 65 

2nd Mailing 164 3 487 5 278 6 

TOTAL TICKET 
RETURNS 6,159 9,049 4,127 
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Unit 

STATEWIDE MOOSE HARVEST TICKET COMPILATION 5 

cf d ':!! ':!! 

ALASKA, 1965* 

Sex Unk. Total 

1 128 0 35 0 4 176 

5 153 0 125 0 4 282 
6 24 0 0 0 0 24 
7 60 0 1 0 0 61 
9 200 13 63 5 4 285 

11 116 0 70 0 2 188 
12 151 0 33 0 6 190 
13 1,318 0 3 0 10 1,331 
14 1,127 0 1,125 0 10 2,262 
15 841 0 731 0 12 1,584 
16 333 0 52 0 7 392 
17 41 0 1 0 0 42 
18 28 0 0 0 2 30 
19 114 7 27 1 1 150 
20 1,050 0 140 0 33 1,223 
21 87 9 30 1 1 128 
22 52 3 3 0 2 60 
23 44 00 0 1 45 
24 58 8 14 0 4 84 
25 51 1 1 0 0 53 
26 0 0 0 0 11 
No Unit -') 0 9 0 0 lJ..::;,_ 

TOTALS 5,976 41 2,419 7 104 8,591 

*Totals through Feb. 15, 1966 - approximately 10% of tickets were outstanding. 
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APPENDIX I 	 (Cont) 
/ 

MOOSE HARViST SUBUNIT BRIAKD01!l'J, /.'J_A.SXA, 1965 

~T. 

UNIT SUBUNIT cf <.i? SEX UNK. TOTAL MOOSE 

1 	 A 28 1 1 30 
B 34 0 2 36 
c 66 34 1 101-

Total 	 128 35 4 167 

7 	 A 17 0 0 17 
B 10 0 0 10 
c 21 0 0 21 
D 6 0 0 6 
E 3 0 0 3 

Other 3 1 0 	 4 

Total 	 60 1 0 61 

13 	 A 196 1 0 197 

B 183 0 0 183 

c 114 0 1 ll5 

D 123 0 1 124 

E 49 0 1 50 

F 299 0 1 300 

G 107 0 1 108 

H 1 0 0 1 

I 163 1 3 167 


Other 	 83 1 86- ~ 

Total 1,318 3 lC 	 1,331 

14 A 580 661 6 1,247 

B 191 184 2 377 

c 44 27 0 71 

D 78 44 0 122 

E ll8 102 1 221 

F 82 52 1 135 


Fort Rich. 11 38 0 49 

Other 23 17 0 40 


Total 1,127 1,125 10 	 2,262 

15 	 A 365 299 5 669 

B 183 193 1 377 

c 248 224 4 476 


Other 	 45 15 2 62 
Total 	 841 731 12 1,584 

20 	 A 171 47 6 224 

B 273 4 8 285 

c 606 89 19 714 


Total 1,050 140 33 	 1,223 
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