? ¥ Bill Sheffield, Governor
1

DEPARTMENT OF FISH AND GAME : Box 686
Kotzebue, AK 99752-0686

April 17, 1985

Mr. C. Mack Shaver
Superintendent

National Park Service
P.O. Box 287

Kotzebue, Ak 99752-0287

Dear Mack,

Here is the final copy of the Noatak moose survey report. It is not

a polished, finished product, as Kate Cannon and I agreed upon earlier,
but rather a technical reference document which will serve as a guide

to future late winter moose surveys in this region. I was extremely
pleased that our agencies cooperated to accomplish what otherwise could
not have been done. I look forward to future cooperative efforts whether
small or large, formal or informal.

I have also forwarded a copy to Kate in Utah. Thanks again.

Sineerely,

Sl

David James
Alaska Dept. of F & G
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MOOSE DEMOGRAPHY AERIAL SURVEY

OF THE MIDDLE NOATAK RIVER VALLEY, LATE WINTER, 1985

David D+ James, Alaska Department of Fish and Game, Kotzebue

Kate Cannon, National Park Service, Kotzebue

INTRODUCT I ON

The use of the moose demography aerial survey technique (Gasaway,
et,al., Alaska Department%of Fiéh and Game, Fairbanks) in seversl

Game Management Units in Alaska has generally resulted in information

of quality superior to that which has resulted from previously used




Y

techniques., Game Management Unit 23 is one of the areas where the
moose demographyvaerialzsurvey technique (MDAST) has rnot previously

been aftemptedg The :mpetusuto initiate the MDAST in Unit 23

resulted from the need of both sponsorlng agencies (ADF&G and NPS) to

better understand'the”status;and trend of moose populations impacted

by increased human: activity including subsistence and recreational

hunting, non consumptuve;uses. and other activities,
STUDY AREA

The area surveyed is a portion of the middle Noatak River drainage
(Figure 1), It inciudes the northwest corner of the Noatak Nstionz!
Preserve, and a 50-60 square mile area in the vicinity of Deadlock

Mountain, just outside of and adjacent to the Preserve boundary.,

The survey area also roughly corresponds to the "Middle Moatak moose
survey area” in which the ADFG has conducted moose surveys for the
past several years (data on file, ADF&G Kotzebue), The "Middle Noatak
River" nomenclature will Qs retained and used to refer to the present
MDAST survey as well, The‘size of the survey area is 2,115 square

miles, It includes the Kelly and Kugururok River drainages north of




¢
the Noatak River and several smaller tributaries south of the MNoatszk

River that drain the Maiyumerak Mountains,

The Middle Noatak River.survey area was chosen for seversl reascns.
First, the uncertainties agspciated with attempting a first-time
effort, and !imitéd time and budgets (no special funding was
available) required a relatively uncomplicated survey environment.,
Most of the Middle Noatak River survey area is open tundra or tundrs-
shrub with relatively restricted areas of spruce forest, herce moose
are relatively easy to see compared to areas of extensive spruce
forests., Second, the middle Noatak River is one of the more heavily
used moose hunting areas in Unit 23, hence the potentizal for hunting
impacts is of some concern. Third, there is currentiy concern that
the impact of moose on their browse may be at or near & detrimentsl
level, Therefore, the Middle Noatak River seemed to be both an ares

where difficulties in conducting & MDAST would be minimized and where

better resource information would be useful for management purposes,
SURVEY PREPARATION

The survey area was plotted on a USGS 1:250,000 topographicsal map .
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The area was divided iht9_172‘5amp|e units (SU) which averaged 12.3
square miles each, Al}ua(ea‘measurements were accomplished with 3

polar planimeter, Mapﬁ;df(the‘breferred scale, 1:63,360, are ncot

availiable for mUch dffghvisuryey area, so only 1:250,000 scale maps

were used, U5€;°§31,53 380 maps facilitates location and

identification 6%f|;hdé§£}i’and improvesvaccuracy in determinfﬁg the
size of SU’'s, so?they‘gﬁgﬁfd be used whenever possible.: About 2
working days were requ{}éd to prepare the map:. An additional working
day was required to redraw a completely new map at the conclusion of
the fieldwork because the use of the original map during the aerial
surveys rendered it unsuitable for measurement of SU sizes,

Duplication of effort might be avoided in the future if photocopies

of the original map are used during the aerial survey,

WEATHER AND ENVIRONMENTAL CONDITIONS

Skies were clear during all 5 days of the project, Winds were calm
to light and variable on March 15-17, Winds were variable, north to
northeast at 10-23 m.p.h, l(estimated) on the 18th & 19th., The

temperature was relatively constant at 0o F +/- 100, Snow cover was
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120% and was deeper than it had been in several years, The deepest
snow we observed relative to an adult moose was about §-8" below the
abdomen. Most of the area had less snow, but even open tundra areas
were covered with about 12" of snow: The previous snowfall had
occurred less that 1 week before the survey began., Bright light of
approximately medium intensity resulted in dark shadows in spruce

stands which were especially noticeable by late afternocon.,

STRATIFICATION FLIGHTS

The stratification flights were conducted in a Cessna 185 provided by
the National Park Service. Ray Bane (NPS) was the pilot, Kate Cannon
(NPS) was the backseat observer/recorder, and David James (ADFLG)

was the navigator in the right front seat, Flights of 6.4 and 6.1

hours were made on March 15 and 16, respectively.

Considerable difficulty was encountered the first day because of
frost build up on the inside of the windows, hampering visibility,
No problem was experienced’the on the second day because of a
combination of full-on interior heat, strong cross-ventilation, and

slightly warmer ambient temperatures,




Having only 1 instead of 2 observers in the back seat probably
compromised our ability tovéccurately estimate relative moose
density. The navigatqrquund it impossible to do an adequate job of
map-reading whileésjwp)fﬁpequsly trying to count mocse. The original

plan was that the navigator could do both of the above, thereby

compernsating for the lack of a second back seat observer, It did not
work very well, Two backseat observers should be used whenever
possible,

The primary criterion for classifying a SU as high, medium, lcw or
none was the number of moose seen, Additional consideration was
given to habitat type and to mpose tracks in snow,

High Density Units:

As few as 9 observed moose were used to classify a sample unit (e,g.,
SU #1) as high density when, because of numerous tracks and bedding
sites and extensive willow thickets interspersed with spruce stands,

it was apparent that a substantial number of additional moose were
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present but unseen, In the case of SU % 1, 45 moose were countad
whern it was later surveyed., The adjacent SU #2 was also classified
as high density primarily on the basis of its overall similarity to
SU #1. Later, 34 moose were counted in SU #2, and 41 moose were seen
in SU #18, another high density SU containing similar habitat, S
#20 had many similarities to the above 3 SU's, but whenrn surveyed,
contzined 136 moose. That was considerably more than 1, 2, and 18,
and it slone contributed a great deal of variation to the final
estimate, A fifth stratum of super-high density would have been
appropriate, In the future, a little more effort expended during the

stratification flight would probably make it possible to

differentiate between high and super-high densities in SU's,

SU's #34, #118 and #139 were also classified as high density. Very
few trees are present in #94, and there are none in #1188, and #139,
The number of moose counted during subsequent surveys were 33, 51,
and 21, respectively, SU’'s #118, and #139 share a common boundary
and we suspect that some moose shifted from #139 to #1148 during the 2
days which elapsed betweeq the stratification flight and the survey
flight., The less time between stratification and survey the better,

but obvicusly not all SU’s can be surveyed within 24 hours. Also,
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seasonal movements of moose normally begin in March in Unit 23, The
only practical way to minimize the above problem, therefore, would be
to conduct the eqtire projgct before March, At any rate, the averzge
number of moose in #118,‘§6d #139 together was 36. which suggests
consistency ing;he'gtraf?éipation criteria even though different

habitat types (#1, #2, 118. V5o #94, #118, #139) were encountered,

EU #5 was originally classified as low density although when it was
surveyed 44 moose were couﬁted. SU #5 was inadvertently missed
during the stratificationrflight and consequently was classified on
the basis of its being adjacént to other SU’s which were observed
during stratification and classified as |ow density, Fufthermore, it
was assumad that #5 contained habitat similar to the adjacent |low
density SU's, A portion of #5, however, contained some unigque,
treeless habitat consisting of several lakes with steep banks and
adjacent ravines supporting extensive willow thickets, We justified
placing SU #5 in the high density stratum after it had been surveyad
with the following reasoning: first, #5 was not actually observed
during stratification but was classified on the basis of assumed
habitat only, Second, we believe that 12-20 moose would have been

observed during the stratification flight had we flown over, because
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the moose in #5 were highly visible even from distances of 1 mile or

more, so it would have been classified as high density,

The above problem demonstrated the impor tance of determining relative
density on the basis of actual observation during the stratification
flights, As an a]ternative. if an SU that has not been observed
during stratification must later be surveyed, then the survey should
be immediately preceded by a’brief "stratifaction” flight to check
the accuracy of the original classification, This would be valid
only if the observer had also participated in the stratification

flight and was therefore familiar with the classification criteria,

I't should be pointed out that had #5 not been shifted from the low to
the high stratum, the resultant population estimate 'would have been
meaningless because of a confidence limit of +143%., Although 4 other
SU’s were also classified without actually having been flown over, we
believe the probability is low that they included an unsuspectad
pocket of anomalous habitat, as #5 did. The other SU’'s were located
in relatively high, steep;mountainous areas which constitute 3 very
different environment thaﬁithe relatively fiat, open, lake-

interspersed area of SU #5.
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Five of 30 SU’'s classified‘asumedium density were later surveyed,
SU’'s #29, #30 and #Sa'wgré“feasonably consistent at 33, 18, and 2?2
moose, respectively;j SuU #fB was substantially higher at 48, This,
we believe, was another case in which alittle more time (3-4 hours)
spent during stratification flights might have resulted in a
substantial improvement in accuracy of the density classification,
The last SU surveyed in the medium density stratum was #8 in which 80
moose were counted., SU #8 was clearly mis-classified, The majority
of the moose were located in 1 of 3 converging canyons separatad by
mountains. The canyon with most of the moose was not flown aover,
during stratification whereas the remainder of the SU was observed,
Once again, an assumption about homogeneity of moose distribution,

even within only a 12 square mile area, proved erroneous,

P
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The low density stratum contained 78 SU’'s; #3, #4, #26, #39 and #50

waere surveyed., The number of moose varied from 0 to 7. The

10
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variation within the low stratum was much less than in the high or

medium density strata,

Forty three SU’s were classified as having no moose. Many of those
SU’'s, however, appéared to be suitable for moose during other seasons
of the year,. Subsequently. we learned that the standard practice in
other areas of Alaska has been to exclude only those SU’'s which have
no potential as moose habitat during any time of the year, such as

glaciers and very steep mountains., We recommend following that

practice in the future,

STRATIFICATION RECOMMENDAT | ONS

The proclivity of moose to form dense aggregations In late winter,
such as the 8.7 moose/square mile in 8U #20, demonstratad the
necessity to execute a thorough stratification survey., Overliooking
aggregations during the sgratificaion process can result in

unacceptable variation in the final estimate,

11




We believe that 3-4 hours of additional flight time during the
stratification survey would have prevented much of the mis-
calculation of relative moose densities which occurred in this

project, This would have requnred Part of a third day’s flight in

the C-185, The extra tlme requ:red to complete an extended
stratificatlonksurvey could be at least partially offset by
initiating the enumeration surveys of randomly selected SU's before

the stratification was completes This presumes the availability of

enough pilot/observer teams are available,

SAMPLE UNIT SURVEYS

The sample unit surveys were conducted on March 17y 18 =nd 13, On=
Supercub (PA-18) team (J«Walker/Pilot, D, James/Observer) surveyed on
all 3 days, On the 19th~NPS provided a second Supercub team (M5
Shaver/Filot, K, CannonlObgerver). Eighteens SU’'s were surveyed in
the order in which they were drawn from a random number table, 8

high, 5 medium, and 5 low density SU's were surveyed., Weather, time,

112
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and funding were all considerations which prevented surveys of

additional SU’'s,

Some of the SU’s along the Noatak river were surveyed on the 17th;
winds were calm to light and variable, Winds and accompanying
turbulence had iﬁcreased, however, on the 18th and 19th when surveys
were attempted in the mountainous areas north of the Noatak, making
it necessary to discontinue the survey in the mountains and survey
additional SU's nearer the Noatak River instead, As & result, the
northern part of the Middle Noatak River Survey Area was under-
represented in the final results., Therefore, the biological validity
of the final estimate is somewhat conjectural, although all SU's were
surveyed in the order in which their respective =accession numbers
ware drawn from a random numbers table to ensure statistical

validity,

In the future, a better course of action might be to survey the
mountainous areas first because strong winds and other inclement
weather normally restrict access to the mountains before they do the

lower, more open terrain of the Noatak valley.




Mgggg_ggggiglgg_ig_gg;gi The moose densities observed in the 18 SU°s
surveyed ranged from 0-9.,7 moose per square mile, These valuss are
shown in Figure 2, Considerable variation occurred within the high

and medium strata,

The density of moose in the high density SU’'s that ware surveyed
varied from 1,6-9,7 moose/square mile, for an average of 3.3, Much
of the variability was contributed by SU #139 (low) and SU #290
(high); Explanations for these occurrences and possible ways to
avoid them in'the future were discussed previously, under
"Stratification Flights", Excluding SU #20, the average of the 7

remaining SU's was about 3,

The SU’s in the medium density stratum ranged from 1,3-5,3 moosea/
square mile and averaged 2.8, As previously discussed, we beliave
thzt it is possible in future stratification flights to prevent mis-
classification such as that which occurred when #8 znd #16 were
included in the medium density stratum, Had that been dore in this
study, & more fepresentative average of about 2 might have been
found, the average of the;remaining three SU’'s and the medium

Stratum,

14




The low density SU’s sampled varied from 0-0,5 moose/square mile and
averaged 0.2, The exclusion of SU 45 and its placement into the high

density stratum was already discussed,

If the above suppbsition that 3 moose/square mile and 2 moose/square
mile was really representative of the high and low density str%ta,
respectively, then one might conclude there was not much resl
difference between the 2 strata, A simple visual examination of
Figure 2 suggests the same. In fact, under the conditions which
existed during this survey, a more appropriate stratification might
have been to include all the medium SU’'s and al! but #20 of the high
SU's into a 'medium"‘stratum. The low stratum could have remained the
same, and 5U #20 would have been representative of the "high" density

stratum.

Speculation aside, the data in Figure 2 show that most moose
densities in the surveyed SU's ranged from 1,5-4.,0 moose per mile,

Search_Time A wide variety of search times resulted in a range of

SR e D e e 2

1.7-8,4 minutes/square mile which reflected different types of

15




habitat, The lowest search times resulted from SuU’'s consisting
mostly or entirely of open tundra interspersed with varying amounts
of low shrub thickets, Longer search times were needed to search SU's

contzining a significant spruce forest component,

One of the major |imitations on the results of this survey was the
fact that we made no attempt to determine a sigﬁtability correction
factor (SCF), A}l searches were considered "standard intens{ty“.
despite the variation in search time described above,. In the future,
if funding and/or personnel.do not permit a complete determination of
the SCF it might be desirable to establish a SCF for S5U’s that
contain a significant amount of spruce forest, We almost certainly
did not see all moose in the SU’'s with spruce stands, We are forced
to conclude that the estimated population is an underestimate, and
also that the variations, hence confidence limits, are inherently
less reliable than they would have been had the SCF process been

incorporated into the survey,

POPULATION ESTIMATE
The estimated population of moose in the 2,115 square mile Middle

16
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Noatak Moose Survey Area was 24227 +/- 28% at the 90% confidence

level or 1,660-2,795 moose, This estimate was derived using the HP-

597 proaram described in the Survey manual  (Gasaway, et.al,) The

population estimate equated to =& density of between 08 -1.3 moose/

square mile, including areas not inhabited by moose,

Improved precisioﬁ should be a goal of future estimates of mocse
populations in GMU 23, The estimate generated from this %tudy
resulted in a difference of 14135 moose between the 30% upper and
lower confidence limits, Management utility would be enhanced by =
decrease in the difference between the upper and lower fiqures., For
-example, a very conservative management scheme might bsse zllowable
harvest on the lower confidence limit of 1,660, Had the lower level
of precision been +/- 15%, the lower |imit would have been close to
1300, allowing a commensurate increase in the estimate of allowable

harvest,

The usefulness of the present estimate should rnot be undarrated,
however . The previous estimate of the number of moose In the =ntire
Noatak River drainage was 1,900 (Quimby and James, 1985)., That

estimate was admittedly a subjective one, but nevertheless was based

17




on the best biological information available, It is our
understanding that the pattern of subjective estimates of moose
population being substantially lower than the estimates resulting
from the MDAST is one that has occurred in several other regions of

Alaska, and seems to be the rule rather than the exception.

MOOSE CALF ESTIMATE

The estimated number of calves {short-yearlings) in the SUrvey area
was 388 +/- 34% or 255-521 at. the 90% level of confidence, This
confidence limit was proportionately greater than the limit on the
total population estimate:. This apparently reflected the inadequacy
of stratification based on relative numbers of moose in order to
estimate number of calves, Presumably, stratification baszed on
relative numbers of calves would be more appropriate. In the future,
the number of calves as‘well as the number of moose should be
recorded during stratification flights, This might allow a
subsequent re-adjustmenf of the strata specifically to estimate calf

numbers,

The HP-97 "Sex and Age Rétio“ program was used to estimate the

18




calf/adult moose ratio, Adult moose in this case means all mooss
except calves (short-yearlings), The figure derived was 0.22, +/-12%
for a 90% confidence interval of ,0,20-0,25, Hence, the number of
short-yearlings constituted 20-25% of the number of adult moose,

This is equivalent to 17-20% calves in the total population, A
precision level df +/- 12 is probably adgquate for management
purposes, i.e, to indicate relative recruitment of first year moose

to the population,

The above estimates afe comparable to the ratios derived from the
actual

number (601) of moose counted. Adults and calves numbered 4391 and
110 respectively, These figures calculate to a calf/adult ratio of

0.22 and a calf percentage of herd of 18%.
SUMMARY
t+ The estimated number of moose in the 2,115 square mile Middle

Moatak River Moose Survey Area during March, 1985 was 2,227 +/- 26%

{1660-2795, 90% C.1.)

e




2+ The estimated number of calf moose was 388 +/- 34% (255-521, 30%

Zv14) and the estimated calf/adult ratio was 0,22 +/- 12% (0,20 -

0.25, 90% C.1.4)

3. Proper identification and classification of relative members of
moose during stratification flights is extremely critical during late

winter surveys because of dense aggregations,

4, It may not be possible to estimate the number of calves within an
acceptable level of precision if the stratification is based on

relative numbers of all moose instead of relative numbers of calves,

3+ The estimated number of moose for a small portion of the Moatsk
drainage (1860-2795) suggested that the previous, subjective estimate
{1,900) of moose in the entire Noatak drainage was extremely

conservative.,

6+ The estimated density of moose within the survey area was 0.,8-1,3

moose/square mile,

7+ Estimated densities of moose within the high, medium,; and lcw

20
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Appendix A.

Form 4. Dailv tally of count data by stratum for moose population
estimation survey.

Survey Area Mlé{_&![s. N(](d‘a'l( Rivey

Game Management Unit(s) 23 subunit(s) NA
Stratum \Q” Stratum Area 56[ mat2 Total SUs In Stratum ‘/3

No. su Search : st No. moose in
Su Date moose areg effort, density SCF searches

no. searched in sU (mi®) (min/mi‘) (moose/mi”)

Std. Int.




Form 4. Dailv tally of count data by stratum for moose population
astimation survey.

Survey Area Middle Moatel ivew

Game Management Upit(s) 23 Subunit(s) A/A
stratum_} |;L| Stratum Area 217 mi?  Total Sus In Stratum 2/

No. SU Search : st No. moose in

Ssu Date moose areg effort, - density SCF searches

no. searched in su (mi®) (min/mi”) (moose/mi”) std. Int.
/ 1 3fifss | 45 1123 6.8 NAA
7 ﬁ;//s/e)‘ 39 N4 | 70 1.98
13 | spsfes | ¢) 112,33 | 7l .33
20 | 3/I7/35 | |36 9.0 | 3.4 1.1
94 3//8/85" 233 /13,3 2. b 749
/8 | 3/rfss | S 5] | 5. 3.3%
139 3/rfss | 2] 3.2 2.1 | [.59

S| o lfer [ 77 e | 39 | 37




.‘Appendij.

Form 4. Dailv tally of count data by stratum for moose population
astimation survey.

Survey Area //llddlg Umd\i R yew

Game Management Unit(s) 2.3 Subunit(s) AV/A-
Stratum _/_E!edf“m Stratum Area ,225’ mi?  Total SUs In Stratum 30
No. 10 Search B St No. moose in

Su Date moose areg effox:t:2 density SCF searches
no. searched in su (mi®) (min/mi®) (moose/mi”) std. Int.

R | 3/nfes | €0 | 1Y 40 -~ 5.26

[6 {//?l/s*s' 48 &1 4.7 .14

19 | 3/p/8s | 33 13571 4.7 2.44

30 | 3/r)es | |8 9.2 | 2.7 [27

33 | 3/rifss” | 22 491 2.3 .18




Appendix A.

Form 4. Dailv tally of count data by stratum for moose population
estimation survey.

Survey Area Mio{_dle Woatels R joen

Game Management Unit(s) 23 Subunit(s) ANA
Stratum éQuJ Stratum Area S m12 Total SUs In Stratum 78
No. su Search i St No. moose in
Su Date moose areg , effort2 density SCF searches
no. searched in su (mi®) (min/mi”®) (moose/mi”) Std. Int.
3 37/3s~ | O 10,2 7.3 0
4 | 3fss | X 1.9 2.9 0. 19
26 | 37/8 O (0.7 [ O
31| 3fss| b | 13| 4o 0.97
sol3/fes | > (33| So | O.53




Appendix E.

Form 2. Summary information cf sample unit (SU) sex and age class data.

Survey Area

Game Management Unit(s)

Mlcil':m(t' NOCdd' k 0\\'06-[

23

pate Masl |5- /T 17%s

Subunit(s) //N

Stratum v’—/.s\\ Stratum Area 2 77 mi_.z Total SUs in stratum 2 /
scr_ vyt V(SCF ) Mg 4 v, y SCF_ Sep !
sy %\\\\\\¥\\‘ Bulls ——
su areg (o No. ?f ‘f::::»a:ZS hhhh Total No. of No. of
no. (mi®) yefsi;ngs" adults = no. }\gjfﬁ:“ calves
/ /2.3 j 95 37 8
Z_ [ _Iid 34 29 5=
/8 /2.3 74 36 D
2.0 J4.0 /36 |07 77
74| 133 1 32 2¢ 7
[[% /5] 5/ 45~ A
39 | 15.2 Z/ (7 2.
S| 6 19 349 10
el L T




Appendix B.

Form &. Summary information of sample unit (SU) sex and age class data.

Survey Arca Ml'dcﬂe NOQ‘{"QK R{Urv Date /%wﬁ 15— /7 /788
Game Management Unit(s) 23 Subunit(s) /\]A
Stratum Med]iuw\ Stratum Area 3 2-5 xu.i.2 Total SUs in stratum < O
v, W/ v v
SCF [ V(SCF ) o v o SCF /
) 0 s c
su area - No. of _—No. & Total No. of No. of

e

adul,ts no. calves’

no. (mi®) Yews : “mar(u h‘J”

g8 | /4 i + | “ /%
T TIe ] | 48 37 /7

|7 /35 | 33 23 Vi
30 14, % ' | ¥ /S >
32 | 149 if 22 |7 S

i R 7770 B £
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Appendix B.

Form 8.

Summary information cf sample unit (SU) sex and age class data.

Survey Areca

Game Management Unit(s)

/V(x'd’c{”c /\)Od{ek Rmou

23

pate Mawcly 1S=12, 1776

Subunit(s) /W]

Stratum LDQ) Stratum Area 75—2\ mi.2 Totai' SUs in stratum 28
! ) ‘ \ " \ \ /s

SCF vy V(SCF ) o v Yo’ scF

o [+] 8 c

| \i/;’—-—‘-
su area - No. of ,”’ﬁo.‘a£;~_j Total No. of No. of
. (mi®) dult . lves’

no mi //Zfig;ingé/, “adults no _“;;Zﬁ¥s calves

2 10,2 o ) )

# 1T 2 A O -
26 [0.9 o o O
39 \ 2,5 6 S /
so | 153 ; 2 2 [

’ /= (3 <
[ ‘
Y90S 1 g ae | A+ 79
{ o 3
418( o - 3%
— WL
CO[ | 49 lio
ot | o folls (G iyms
Woe .
/ A collee o Ay ../.;Ji-nw
AR £y T e e ST
|
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Appendix C.

Form 5. MNoose population estimation survey--data summary.

Survey Area /41'9!,(,-& NOCi'd‘]/\ R\\Jc\/‘

Game Management Unit(s) Z; Subunit(s) AMA
Date of Survey Mdvdl Is— )9, |985 Survey Supervisor D, Jome s

DATA SUMMARY FOR STRATUM

STRATUM PCPULATION Low Medium High
ESTIMATE stratum stratum stratum
A = area (miz) ‘ 952 225 2717
N = total SUs _ 78 30 N
n = no. SUs searched. 5 s 3
d, = obs. density 0,26 2.7 3972
T = est. no. moose ’177{ 877 ’,087
(uncorrected) , Y
V(T,) = variance of T, 1], 347% 48,643 478
DATA SUMMARY FOR SURVEY ARFA
SURVEY AREA INFORMATION EXPANDED POPULATION ESTIMATE
Total area (miz) o ‘Z)IILf SCFc = sight. correction :;+
constant = Ao
Total No. SUs = |72~ a
'I‘e = expand..pop. est. =« /
Total No. SUs searched = /3 (To X SCFC) =
V(Te) = variance of T, = I
OBSERVED PCPULATION ESTIMATE ’ ¢
. v, = degrees of freedem =__ \/
T = obs. pop. est.
°. (uncorrected) = 2)7‘27 ' TOTAL POPULATZON ESTIMATE
-~ ~ ~ S
V(To) = variénce obs. est., = ‘OL‘fcﬁ, T = total pop. est. (Te ¥ SCFC) = 7£21]
v = degrees of freedom = /Z\ d = density = /é?fr’
) : ,
SCF_ = obs. sight. correction /o 90% CI as S of T = Zé
° factor = don-€_ v95
CLu = upper confidence limit = 2,

V(SCFO) = variance of SCF° =2
n
(o]

v
)

CLR. = lower confidence limit = / 60

= no. SCF plots searched =
SCF = sight. correct. factor

(SCF X SCF ) = VA
] c

Rl

= degrees freedom of SCI—"o =\
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Appendix D. A
HP-97 Program for population estimate (altered).
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Appendix E.

HP-97 Program for calf estimation.
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HP-97 Program for calf/adult ratio estimation.
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Append:ix G,

HP-97 Program for population estimate (unaltered).
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Appendix H. High, medium, low, and "O" density strata in the Middle Noatak
River Moose Survey Area, March 15-16, 1985.

Ej_.gil_ @ non
% 2 109 10
110 11
i; 52 111 12
20 6 113 13
21 9 117 47
27 . 14 121 48
29 15 122 58
38 22 124 59
63 23 126 66
72 24 127 67
78 25 133 80
84 26 135 81
94 28 136 82
104 32 137 86
114 35 138 87
118 36 143 88
119 39 150 89
. 44 155 101
Medium 45 158 103
7 46 162 106
8 49 164 107
16 50 165 116
19 51 166 123
30 52 167 128
31 53 168 129
33 56 169 130
34 57 131
37 60 132
41 61 141
42 62 142
54 64 144
55 65 145
69 68 147
85 70 148
90 71 153
93 73 157
112 75 160
115 76 161
120 77 163
125 83 172
134 g%
146 95
149 98
152 99
156 100
170 102
10 105

a #5 was subsequently transferred to the high stratum
R L 9






