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WORK PLAN SEGHMENT REPORT
FEDERAL AID IN WILDLIFE RESTORATION

STATE Alaska

PROJECT NO; H-6 -R-§ TITLE: Alaska ¥ildlife Invastigations
and W-13-R-1 TITLE; Small Gare ear

WORK PLAN I and B TITLE: Upland Came Birds

JOB NO: )

PERIOD COVERED: January 1, 1965 to December 31, 1965

ABSTRACT

According to a questionnaire mailed to 301 cooperating Alaskans, grouse
and ptarmigan continued at low levels of abundance (actually decreasing in
some areas) tiwoughout the State, Counts of ptarmiran and sharn-tailed prouse
on selected, small areas also showed low population levels relative to recent
years, At the Eagle Creek study area, rock ptarmigan breeding for the second
or third time outnumbered yearlines by 2:1 for males, 3:1 for females., Nesting
success was hiph (ahout 80 per cent) and mortality of chicks from hatching to si:
weeks of age was low (12 per cent), Just over three birds were present on the
study area in August for every ptarmigan there in late May, constituting a
relatively high recruitment rate. Data were cathered from this population
on live weights in summer, molt of primaries among adults, and rate of inci-
dence of blood parasites.

RECOMMENDATIONS

No recommendations are made relative to management.


http:ptamir.an

WORK PLAM SEGMENT REPORT
FEDERAL AID IN WILDLIFE RESTORATION

STATE: Alaska
PROJECT NO: W-6-1-6 TITLE: Alaska Wildlife Investipations
and W=-13-R-1 TITLE: Small Game and Fur bearer Investigations
WORK PLAN: I and B TITLE: Upland Game Birds Ipvestigations
JOB NO: iémg

PERIOD COVERED: January 1, 1965 to December 31, 1965

OBJECTIVES

To record changes in abundance of upland came birds throughout Alaska
and on selected study areas.

To compile distribution records of Alaskan grouse and ptarmican.

To discoVver characteristics of reproduction, mortality, movement and
behaviour in a selected population of rock and willow ptarmigan,

TECHNINUES

Questionnaires were mailed in November to 301 potential coonerators to
assess current opinion regardine the abundance of prouse and ptarmigan in
Alaska., In addition, two Department of Fish and Game biolopists contacted
people personally in the McGrath and Mome areas to increase the sample size,
Incoming completed questionnaires were tabulated by rerion as outlined in
the Work Plan I Segment Report, Volume V, for W-6-R-5 and 1/-6-7-6,

Counts of grouse and ptarmigan were made on small study areas as follows:

a) Rock and willow ptarmipan, Eagle Creek (ecastcentral Alaska); complete
count of territorial males in spring.

b) Willow ptarmigan, Chilkat Pass (northern British Columbia); complete
count of territorial cocks in June,

¢) Rock ptarmigan, Harrison Summit (eastcentral Alaska); mile 13 Denali
Road, and Mt, Fairplay (eastcentrali Alaska); counts of broods in
July.

d) Sharp-tailed grouse, Tok-Fortymile (eastern Alaska); roadside census
of courting birds in May.
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e¢) Spruce grouse, Kenai “eninsula; corplets count of territorial males
on small study area.

f) Snruce prouse, Nillingham - Aleknagik Road, mile 127 - 147 Steese
Highway, mile 6 - 26 Taylor ’lighway, Fort Richardson, and Swanson
River Road (Kenai Peninsula); roadside consuses in autumn,

Population characteristics of rock ptarmigan were studied intensively
on a l5-square-mile area at Easle Creeck, Steese Highway mile 105, Two trained
dogs helped to-locate adults, nests, and broods., Ptarmigan were caught in
hand-held nets and in 30-foot sections of gille-netting staked into the eround
wherever broods or flocks or molting adults were found. The birds were marked,
banded, and released, B3lood films were obtained from most adults and some
chicks caught in 1965, A needle, stored in a visl of methyl alcohol between
periods of use, was used to puncture the brachial vein of the ptarmisan. A
drop of blood was placed on a clean glass slide, and smeared with a second
slide, After being dried by being waved vigorously in the air for 10 - 30
seconds, slides were stored temporarily in small, slotted boxes. In 24 - 48
hours the films were fixed in absolute methyl alcohol, The material was sent
to Dr, Robert Stabler, Colorado College, Colorado Sprines, Col., for examination.

The age of adult rock ntarmigan was determined by methods described by
Bergerud, et al (1963, Determining sex and age of willow ntarmigan in
Newfoundland, J. Wildl, Mgmt., 27 (4): 700-711).

The techniques for swnring and fall counts of spruce srouse are described
in this Semment Report under Work Plan 2, Job 3,

FINDINGS

Current Abundance of Upland Game Birds

Statewide Mail Survey

Cooperators submitted 250 cards up to January 25, 1966, These replies
are summarized in Tables 1 and 2. Grouse were thought to be very scarce in
Alaska in 1965, as in 1964, A slight increase in spruce and ruffed grouse
may have occurred, but it is doubtful that the survey can be trusted to re-
veal small changes in population levels, Ptarmipan apparently were as scarce
as in 1964 in the Interior, ulf, Southeastern, and Kodiak regions. MNotice-
able declines were reported for the Brooks Range, Western, and Alaska Peninsula
regions, where populations were somewhat better last year.

Counts of Sharp-tailed Grouse

Three, 2-day counts were made in the manner of previous years in the Tok-
Fortymile area of eastcentral Alaska this past sprinp, The dates of the counts
were May 1, 2 (Robert Rausch); May 8, 9 (Robert “eeden); “ay 16, 17 (Howard
Wood), Rausch saw two sharp-tailed erouse on one census route on May 1, but
these were the only prouse of any species seen during the six counting periods,
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* Table 1. Replies and Index Values of the Game Bird Questionmaire, 1965 (Statewide

Tabulation).

Population Levels, 1965

Compared With 1964

Grouse in general
Ruffed grouse

Spruce grouse
Sharp-tailed grouse
Blue grouse
Ptarmigan in general
Rock ptarmigan
Willow ptarmigan

White-tailed ptarmigan

High Mod. Low Index*
8 45 148 2.21
3 5 '41 1.75
5 34 75 2.54
0 5 26 1.64
0 6 12 2.33
19 112 126 3.33
4 32 22 3.76
8 42 57 3.17
0 3 9 2.00

More Same Fewer Index*
34 105 65 4.39
7 21 20 3.91
14 56 36 4.17
2 22 7 4,36

1 12 4 4.30
32 133 79 4,23
7 35 12 4.63
13 50 43 3.87
0 6 6 3.00

*Each "High" ('"More') reply is valued at 9; each '"Moderate" ('‘Same'") reply is

given a value of 5; each "Low'" ("Fewer') reply is given a value of 1,

The

index is the sum of these values, divided by the total number of replies.
The highest possible index is 9.00, and the lowest is 1.00.
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Table 2. Replies and Index Valiues of Game Bird Questionaire, 1965; Replies for
Ptarmigan, By Region,

Population Levels, 1965

Compared with 1964

Brooks (15 replies)
Western (27)

Interior (114)
Alaska Peninsula (21)
Kodiak (6)

Guif (27)

Southeast (16)

High Mod.

0

4

10

>

Low Index

6 11 2.41

9 13 3.61

53 71 3.18
15 6 4.30
4 1 5.00

18 13 3.97
7 11 2.55

More Same  Fewer  Index
4 4 10 3.66
6 10 7 4,83
15 72 37 4.29
4 11 6 4.62
1 4 2 4,43
2 21 10 4,03
0 11 7 3.44




On May 6 and 7, 1960, Rausch and ‘zeden sa about 63 different sharpe
tailed crouse in this preneral area, mostly on what were to become census routes,
In 1961 the first standardized transects {routes) were run. The number of
grouse tallied on each of the three counts in 1961 and subsequent years is
listed below:

Year Count No, 1 Count No, 2 Count No, 3
1961 14 16 9
1962 ‘ 3 14 3
1963 14 36 10
1964 1 1 3
1965 2 0 0

The differences among three counts in one year are larre, and probably
the counts will not support statistical treatment, Nevertheless, I think the
data do indicate definitely lower sharp-tail "populations in 1964 - 65 than
in earlier years,

Counts of Ptarmigan

Eaple Creek: A complete count of territorial ntarmiran on this area,
made from May 21 to May 24, yield a tally of 60 rale rock ptarmiean and one
male willow ptarmigan. Eighteen female rock otarmigan were seen, but subse-
quent studies indicated a total female ponulation of about 55. In 1964 there

were 109 male rock ptarmican on the same area in late May,

Chilkat Pass: On June 4 and 5, John Trent and Pobert Weeden found 20 male
willow ptarmigan on the 0,75-square-mile study area in Chilkat Pass, or just
under half as many as were seen in 1964. Very few ptarmigan were seen alono the
roadside from mile 65 to mile 87 Haines Road (the study area is at mile 75), an
area where it is common to see courting males in spring when the birds are rea-
sonably abundant,

The curve of population trends amonp ptarmican at Chilkat Pass continues
to follow, at a higher level of density, that of ntarmigan at Facle Creek. This
has held true at least since 1960, and possibly since 1957,

Other areas: Results of brood counts in three areas of interior Alaska
are summarized below:

Area Date Eroods Chicks ner Brood
Harrison Summit July 13 4 4, 5,5, 8
Mount Fairniay July 17 4 5, 7, 8, 10
Denali Road, mile 13 July 16 ) 1, 6, 6, 6, 7, 8




At the Denali Road area we also found a group comprised of one male and six
broodless females. At Mount Fairplay only one other bird, a male, was
encountered. Four lone males and three broodless hens were seen on Harrison
Summit. As only three broods were seen on Mt. Fairplay and on the Denali area,
combined, in 1964, it seems that more broods were present in those two check
areas in 1965, perhaps reflecting higher populations or better nesting success.

Counts of Spruce Grouse

Results of fall roadside counts and the spring census near Kenai are given
in this Segment Report under Job 3.

Population Characteristics of Rock Ptarmigan

at Eagle Creek

Age of Breeding Birds

Of 53 adult cocks caught at Eagle Creek in 1965, 17 were yearlings and
36 were older, for a ratio of 0.5 first-time breeders to 1.0 older birds. Of
62 adult females examined in 1965, 13 were yearlings and 49 were older
(ratio = 0.3:1.0). Thus, for the second year in a row, there were far fewer
yearling ptarmigan than older birds in the spring population. Low chick
production in 1964 and high winter losses (the former known, the latter
hypothedized) probably account for this situation.

Nesting

Egg-laying began about May 20, somewhat ecarlier than the extraordinarily
late year of 1964. Only seven nests were found. These contained 53 eggs, or
7.6 per clutch. One nest was found just off the study area, and was not visited
again. Of 45 eggs in the other nests, 37 (82 percent) hatched. One nest con-
taining five eggs was abandoned; the hatching percentage in other nests was
92, or about 7,0 eggs hatching in each successful nest. None of the nests
under observation was destroyed by predation.

I calculated hatching dates by examining feather development of young
chicks, as jn other years. The earliest hatching date out of 26 was June 20,
and the latest was July 1. The peak of hatch occurred on June 23.

Losses of Chicks

As mentioned above, an average of 7.0 eggs hatched per successful nest
in 1965 at Eagle Creek. Forty-nine broods counted from July 20 to August 3
had 303 chicks, or 6.2 per brood. The mortality of chicks from hatching to
4 - 6 weeks of age, therefore, was about 12 percent. This is a smaller loss
than in any other year since 1960 except for 1961, when the calculated loss
to early August was 10 percent of chicks hatched.




Summer Population Gains

The summer population gain, or the number of ptarmigan alive in early
August per bird alive in May, is calculated below:

1. Ptarmigan (adults) alive late in May 111
2. Loss of adults in June and July (est. 10 percent) 11
3. Adults alive early in August 100
4. Nests started S0
5. Nests hatching 41
6. Chicks per brood early in August \ 6.2
7. Total chicks alive early in August 250 I
8. Adults plus chicks early in August 350 t
9. Factor of summer gain 3.0-3,2

The only other year when the summer population gain exceeded 3.0 was 1961.
Lowest rates of gain (2.0-2.3) were experienced in 1963 and 1964,

BandiggiResults

Trapping operations at Eagle Creek yielded 68 adult male rock ptarmigan,
61 hens, .and 119 chicks. In addition, four adult females and one chick were
banded at Harrison Summit. 7Two hens and seven chicks were caught on or near
the study area, but were used for experimental purposes and are not included
in the totals above.

The adults captured at Eagle Creek are further divided as follows:

Males Females
A, Total captured 68 61
B. Birds Banded Previously 17 19
1) birds considered residents 17 14
2) bi;ds considered non-residents 0 5
C. New Bandings 51 42
1} residents 41 18
2) non-residents 10 24
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Birds banded in previous years, and recaptured in 1965, include two males
banded as adults in 1962, one male banded as a chick and five males banded as
adults in 1963, nine coci:s banded as adults in 1964, four hens banded as adults
in 1962, one hen banded as a chick and eight hens banded as adults in 1963, and
six hens banded as adults in 1964,

Hunters returned 15 bands in 1965. These included nine adult males
(four banded in 1965}, four adult females {three banded this year), and two
chicks hatched this summer. Overall rates of return from hunters since 1960
are 16 percent of adult cocks banded, six percent of adult hens, and six percent
of chicks, or a mean of eight percent for all birds.

Live Weight of Adults

Adult ptarmigan caught or shot at Eagle Creek in 1965 were weighed to
discover seasonal patterns of weight changes throughout the breeding season,
and tc find whether annual changes in mean weight, possibly correlated with
clutch size and chick survival, can be detected. Sixty-eight adult hens were
weighed in 1965, 63 of which had chicks. Of the hens with chicks, 54 were
weighed once, six were weighed twice, and three were weighed three times. Among
the five unproductive hens, three were weighed once and two were weighed twice.

The patterns of weight changes noted in 1965 were roughly the same as in
1964 for both sexes. Females were heaviest late in May and early in June, and
declined through late June and early July. There was a rise in mean weights
in mid-late July, followed by a sharp drop during the first week in August.
Then weights rose again thoou hout August and tc mid-September, when sampling
ended. I camnot explain the sharp weight loss recorded in early August.

Males were lightest in iate May znd early June. They appeared to gain
weight quite fast throughout June, gain weight very slowly in July, and rise
rapidly in August. The pause in July may ve caused by the dedication of energy
to feather replacement, as July is a month of heavy molt for male ptarmigan.

No significant differences in weight between years were noted for either
sex,

Mean weights for males and females by 10-day periods throughout the summer
are given in Table 3.

Summer Molt

Data were gathered since 1961 on the molt of primaries among adult rock
. ptarmigan at Eagle Creek. This material was written for publication in 1965
and submitted to The Auk. The summary is quoted below.

"The molt of primaries of adult male Rock Ptarmigan in central Alaska
began in the period 5 - 20 June in 1961 - 65 and was completed 5 - 30 September.
The molt began when territorial behavior was waning and when hens were incubating.
Primaries were molted faster early in the molt period than later. A cold and
snowy spring in 1964 delayed the molt and breeding schedule of Rock Ptarmigan
by about 12 days in comparison with 1963,
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Table 3, Live Weights of Rock Ptarmigan Trapped szt fagle Creek in 1964, 1965.

Males Females
Period 1964 1965 1964 1965
May 21 - 30 410 (9) 457 (4)
May 31 - June 9 410 (6) 402 (6) 454 (2) 405 (1)
June 10 - 19 405 (15) 417 (11) 395 (7) 420 (1)
June 20 - 29 408 (5) 431 (9) 375 (10) 374 (12)
June 30 - July 9 420 (21) 422 (16) 372 (31) 356 (11)
July 10 - 19 444 (4) 427 (7) 376 (7) 363 (13)
July 20 - 29 440 (8) 425 (10) 386 (15) 380 (24)
July 30 - August 8 430 (6) 432 (3) 391 (6) 327 (11)
August 9 - 18 462 (6) 388 (5)
August 19 - 28 472 (3) 412 (3)

August 29 - September 7
September ¢ - 16

September 17 - 26 421 (4)




1x

"Adult hens with chicks begen umoliting 4 - 12 days after their chicks
hatched, rarely earlier., Hatching peaks varied from 19 June to 1 July; molting
be gan latest in the year of latest hatching. The molt proceeded faster among
hens early in the molt period than later, as was the case among males. There
was no close correlation between molt progress of hens and the age of their
chicks.

"Hens that lost nests began shedding primaries soon after the nests were
destroyed. As a group, unproductive hens molted later than cocks but earlier
than hens that nested successfully."

Blood Films

Blood films were obtained from 162 rock ptarmigan at Eagle Creek in May,
June, July, and August. Dr. Robert Stabler (Colorado College) reported that
146 of the birds had infections of some kind of blood parasite: 144 had
Leucocytozoon, 24 had Trypanosoma, 20 had microfilariae, About one fourth
of the birds had multiple infections, Stabler further commented the fact that
no infections of Plasmodium or Haemoproteus were found, was extremely interesting
in view of the common occurrence of both in Alaskan spruce grouse (see Ellison's
report on Job B-3, this Segment Report).

Mortality, August 1964 - May 1965

In August 1964 there were about 95 - 100 adult male rock ptarmigan alive
on the study area. Since two-thirds of the breeding birds in 1965 were two
years old or older, there were about 44 of these older cocks present at that
time. Assuming that emigration and immigration were equal in the time from August
to May, the mortality for this period was 5Z - 56 percent. By similar calcula-
tions, the approximate fall-to-spring losses of aduit hens were 50 - 55 percent
of the fall population. Losses among chicks were much higher., Of 280 - 300
present at Eagle Creek in August 1964, only 35 remained the following spring.
The suggested loss 1s 87 - 85 percent.

Relatively few ptarmigan carcasses were found this summer at Eagle Creek.
The type of kills found are listed below:
Avian Predator  Canine Predator  Other Predator

Fall 1964 12 1 0
Winter 1964 - 65 10 5 5
Spring 1965 2 1 1
Summer 1965 2 0 0

26 7 6

In addition, a banded female was found dead beside four dead chicks on
July 20, only a few yards from where they had been caught on July 9. The cause
of death of this family group is not known.
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MILUAZLLARNESUS STULIES

Occurrence of Banded PFtarmigan Off Study Area

Studies at Eagle Creek have suggested that some banded ptarmigan, especially
young, disperse from the study arca at Eagle Creek and breed elsewhere in
subsequent springs. On May 28, 29, and 30 we searched three areas beyond study
area boundaries to try to locate some of these banded birds. These areas ranged
from 0.1 to 2.5 miles away from the main study area. Forty-twc adult rock
ptarmigan were observed carefully; only one was banded. This bird, a male,
was banded at Eagle (Creek as a chick in 1963, 1.5 miles from where it was seen
this spring. On the study area, and in the same period late in May 1965, 27
banded and 36 unbanded ptarmigan were seen. The relative scarcity cf banded
birds off the study area is obvious. As the area of circles increases geometri-
cally with increased diameter, one would expect the proportion of banded birds
to fall off very rapidly as one travelled outward from the study area, even if
the total number dispersing was quite large.

Trapping in Late Summer

An attempt was made in 1965 to capture ptarmigan late enough in the summer
so that the new flight feathers could be marked with dye, allowing identification
of these birds all winter. Sixty rock ptarmigan were caught in August, but
changing behavior of the birds carly in autumn rendered the old trapping

-techniques--hand-held nets, gill nets--useless., Project personnel were not able

to spend the time at Eagle Creek necessary to develop new techniques, nor to
make observations of marked birds after September 25.

Foods of White-tailed Ptarmigan

Weeden accumulated 165 crops of white-tailed ptarmigan in the years 1957 -
1965, about 80 of which came from the collection of the United States Fish and
Wildlife Service in Patuxent, Maryland. The food items in these crops were
identified and measured by Mrs. Judith S. Weeden, Robert Weeden, and Laurence
Ellison. Results of the analyses were written for publication in a technical
journal, The summary of this report is quoted below:

"Crops of 165 White-tailed Ptarmigan collected in 23 localities from
Colorado to Alaska from 1903 to 1965 were examined to yield information on the
foods taken by this bird.

"The leaves of Salix and Ranunculus, Dryas flowers, seeds of grasses and
sedges, and Polygonum fruits were important items in the few scattered spring
and summer collections available.

"A good sample of crops from Colorado in autumn showed that White-tailed
Ptarmigan eat a wide variety of plant foods at that time, with the leading items
being Salix buds, twigs, and leaves, Draba “ruits, Polygonum fruits, and Dryas
leaves. No berries were found in fall crops from Colorado, although berries are
eaten commonly by White-tailed Ptarmigan in many areas from Vancouver Island
northward to Alaska.
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"In winter, piarmigun in Colovade gpparently feed mostly on Salix buds
and twigs. More data are needed to confirm this, however, since collections
reported in this and a previous nublication (Quick, 1947) are small, In
Alaska nearly half of the food in crops of 40 birds collected in winter was
Alnus catkins and buds. Salix and Betula were eaten in equal amounts, and
comprised half of the total weight of food in these crops. Assuming that
further collections do not change this picture, it is interesting to speculate
on the causes for the differences in winter foods of White-tailed Ptarmigan
at opposite ends of their range. I suggest that an increase in the proportion
of Alnus in winter ranges north of the southern Rocky Mountains, and increased
contacts between White-tailed Ptarmigan and other species of Lagopus in the
northern part of the White-tail's range, both played a part in creating the
existing situation."

PREPARED AND SUBMITTED BY: APPROVED BY:
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‘ORK PLAXN SECTEJIT RLPORT
FEDERAL AID IN WILDLIFE RESTORATION

STATE Alaska TITLE: Small Game and Furberer
Investigations

PROJECT NO:: !/-6=R=6

-

and W-13-R-1 TITLE: Uvpland Game Bird Investipations

WORK PLAN: I and B
JOB NO,: 3

PERIOD COVERED: January 1, 1965 to December 31, 1965

ABSTRACT

Spruce orouse studies were carried out from April 15 to October 25 on the
Kenai Peninsula, A census technique based on the localization of cocks was
tried during the breeding season in May. Ilineteen males were located on a
2-square-mile plot systematically searched with a dog, but the accuracy of the
cenus was questionable, Efforts to find nests were not too fruitful, only two
nests were found. About thirty-five broods were on the 4-square-mile study area
.in late July. The mean nurber of chicks observed in broods during July was 6.7
and apparently 90 percent of the hens had broods. Standardized counts of grouse
appearing on roads in fall were made on the Steese lichway, Taylor Hichway, Fort
Richardson, Kenai Peninsula, and Dillingham, Detailed harvest data were also
obtained on the Kenai and at Dillingham., Hand nets,. mist nets; and nooses were
tested in capturing, 67 grouse,

Parasitological work included collection of 100 blood smears for hematozoon
examination, 54 fecal samples for coccidiosis examination, and 62 pgrouse for
trematoda and cestoidea examination.,

RECOMMENDAT IONS

No recommendations relating to management can be made at this time.



WORK PLAN SLGMENT REPORT
FEDERAL AID IN WILDLIFE REESTORATION

STATE: Alaska
PROJECT NO,: W-6-R-6 TITLE: Alaska Wildlife Investipations
and W-13-NR-1 TITLE: Upland fame Bird Investipations

WORK PLAN: I and B

JOB NO.: 3

PERIOD COVERED:; January 1, 1965 to Decerber 31, 1965
OBJECTIVES

To obtain life history data on the spruce erouse,

To develop census, trapping, sexine and apgine techniques that can be
applied to a population dynamics study of snruce srouse.

TECHNINULS

The use of a dog, hand nets, and mist nets for locating and capturing
grouse, and the procedure for conductine road counts, have been summarized in
Annual Project Sepment Report W-6-R-5, 6; 1965,

A noosing device used in canturinc srouse was modified numerous times,
but at the end of the field season consisted of a 22-foct tubular elass fishing
pole (available from Action Sales, Inc., Bronson, “tichiean), with an automatic
fly reel attached to the butt and a line threaded through the hollow pole to
the noose, The reel was required for taking up the line when the pole was
collapsed, but also could be used to quickly close the noose around the neck of
a grouse, Several birds were strangled, not by the noose, which had a stop,
but by the excess line remainins between the tip of the pole and the closed
noose, Ideally, the automatic reel should take up and hold this excess line,
but a functional brake to nrevent a grouse from pulline out line was not deve-
loned.

A portable tape recorder (maximum frequency response 7C00 cps) emitting
the distress call of a chick was helpful in capturine adult hens with broods,
especially since the investipators, unlike some biologists, lacked the ability
to whistle an imitation of the call., I!ens with chicks youncer than 3 weeks
would flutter on the sround around the recorder, and could he easily hand-
netted, Hens with chicks 3 to 6 weeks old would penerally not come to the eround
neir the recorder with the operator »resent, hut would {ly over the recorder
and thus could be mist-netted, After the chicks passed 6 weeks of ape, the
chick call elicited little resnonse.

X}
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Grouse were individually marked with four colored aluminum les bands
(Guillon 1965) that had an inside dia-ater of 8 mm, 411 four bands could be
distinguished with the aid c¢¥ 7x Diwoculars on abous 87 nercent of +he banded
grouse encountered.

A census of territorial males was atiommted betwsen May 2 and 29 on a
2-square-mile nlot. The census was haszd on the locrlization of individual
cocks on territories of 10 to 40 acres durizne tae breedinc season, Two men and
a dog (fnglkn GSetter) conducted the census, UHinetzen miles of narallel lines
spaced at 160- to 240-yard intervals had been blazed across the nlot. One ran
systematically hunted the dor over the strips between tho lines by walkine across
a strin at a right angle to a line, the. advancine 29 to 50 yards, denendinr on
cover density, and returnine across the' strip, After the end of a strin was
reached, the dog was taken back through the middle as an additional check. Rate
of coverare was about one-eisht square nile per day. As knowledoe of habitats
used by males was pained, it sometimes became mcre efficient to search by cover
types rather than to travel back and forth between lines that cut through tyres.
A factor aiding the dog i1 locatine males was “he extensive network of "trail
scents" left by the coclk in his wandsrines over +he territory. ILven if the
male was off the territory, the behavior of thi: dor scmetires suggested a
territory. Occasionally, scattered dronvinss in forest openings also sugeested
a territory. Thus nart of the census tecanicue involved rechecking susnected
territories. Even when a mele was encounterad, the site had to be revisited to
confirm his localization. However, i the ceck was nerforrine flutter jumn
displays, it seermed one could assume he was o a territory, The disnlay is
performed as the male flies from a tree to the esround in a normal marner, excepnt
that he settles to the sround on ranidly beatin- wines, »roducing a soft drumming,
As one man worked the dog, the second ran atiemted to locate males by listening
for drumming, He made 10-minute stons art 200-yard intervals alonc the blazed
lines in mornine and evenin~., There was scre sugwesion that as territoriality
waned in late May, males were moxe liiely to b2 on the verritory in early morning
than at any other time of day. The first territory was located on May 2, when the
first drummine was heard, and wmales wers aarsantly localized until about the
end of May, allowing a maxirur of 4 weeks *to commizte the census,

FINDINCE

TRAPPING, CENSUSING, AND LITE IIISTORY 5TUDIES

Study Area

The study area is located on the Hlenai lational 'ooss Panee along the
Swanson River "oad in the northwest corner of the Kenai Peninsula, Glaciation
was the agent most responsible for the current tomnceraphic features, Twenty=-
seven lakes with a surface areaz of 1/2 to 25 acres cover about eisht percent
of the 4-square-mile study area, melief rances from 99 to 350 faet, the few
small hills being rounded and veretated with mature white s-nruce (Picea glauca
up to 80 feet tall, paner birch (Betula navyrifera), and a rare asmen (Ponulus
treruloides) and poplar (P, tricocarpa, P. balsamifera). Characteristic under-
story plants on these hills are Menziesia (“‘enziesin ferrucinea), devil's club
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(Oplonanax herridus), srzen alder [Miaus cris»ma) and hlu2joint prass (Calara-
grostis canadensis), frousc are rarely found in this understory tyne. The
sloves of the hills rrade inte two vegstation ty-es, one beine mature white
spruce-~birch stands with understoriss characterized by spiraea’(S»niraea b=au-
verdiana), orass, blueberry (Vaccinium ulicsinosum), aad cranherry (V, vitis-idaea).
Slopes also pive way to black snruce (P. mariana) averaring 50 feet tall with

a blueberry-cranberry-Lichene understory. Snruce orousc are commonly found

in these latter two uwland veretation types. In lowlands are dense stands of
black spruce with a pround cover of sphiagnu» messes (Sphaenum smwn.) and Lichenes,
and rrouse are sometimes found in this tyne, ‘round cdres of boss, black

spruce are stunted and widely spaced, with blueberry, Labrador tea (Ledum
decumbens), and cloudberry (Rubus chamaemorous beines comron, Broods are often
found in this black spruce tyne.

Common predators are Goshawk (Acciniter ecentilis) Bald Eacle (Haliactus
leucocephalus), Harlan's ilawk (Buteo harlannii), weasel (Mustela smwp.), red fox
(Vulpes fulva), coyote (Canis latrans), lynx (Lynx canadensis) and black bear
(Ursus americanus).

Tranping

Sixty-seven grouse were cantured, including 14 cocks,30 hens, and 23 chicks,
Thirty-four birds were noosed, 27 wers hand-netted, 5 vare mist-netted, and 1
was taken in an automatic bow-net tran., Tour faralities occurred; one hen died
in the hand net, and two cocks and a chick were stranrled by the noose, Fifty
crouse were banded and released on the study arca.

Adult males were least wary durine the breedins season, hut even then some
individuals were unanproachable., In working wizh 19 males on a 2-square-mile
nlot, we were able to canture only &, Four were nocsed, one was hand-netted,
and one was taken in an autormatic bow-net tran baited with a ferale skin,

Greater success was anticipated in settin~ tihe tran on tevritories. ONhservations
in Dillingham in 1964 had sureested such a tecinique would work well, hecause
cocks were readily attracted to female skins asnd comronly atternted conulation,
However, most of those skins nad been »laced on snow, where they were quite
obvious to the male. There was no snow on tihe idenai study area after “ay 5. The
trap that did take a male was set on a bare mud flow., Eirht adult males were
noosed in the 5 months followine ‘May,

Adult ferales were most easily captured when accormanied by a brood less
than 6 weeks old. Twenty hens with bYroods were cantured with either the handnet
(12), mist net (6), or noose {2), when these were used in conjunction with the
recorder, emitting a chick call., Seven hens with very youne chicks were hand-
netted (6) or noosed (1) without aid of the recorder. Three broodless hens
were hand-netted (1) or noosed (2).

Chicks old enoush to lex-band (5 to & weeks) flushed into trees and often
allowed themselves to be noosed, but chicks older than 8 weeks oenerally were too
wary to be noosed, Ten chicks & to 8 weeks old were noosed, Eicht additional
chicks were taken in fall alone roads, by drivine or walkine un to the birds with
noose or hand net, "ne man workine alene could catch only about 1 in 20 bhirds
encountered on a road. Probably a w»an workine from a movians vehicle and usine a
6-x 8-foot mist net stretciied between twe =onles could do considerably better,
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) Springs Census of 'ales

Nineteen males wers located, which was estimated to be at least 75 nercent
of the males on the 2-square-rile =lot trourhout ''ay. Ammarently only 15 of the
males held territories. Durine~ MMay, tie ran workine the do~ snent 196 hours
locatine and canturine crouse. The dor was directly reswonsible for initially
locatine 15 of the 19 males, The person woriiing the doe located three other males
by their drumming, Detween “fay 4 and 15, the neriod of rost active drummine, a
field assistant snent nearly 50 hours in attemptin:- to locate males by listenine
for drummine. His efforts contributed only one »reviously unlocated male, More
efficient use could cbviously have been made of his zime by furnishin~ him a dog.
Analysis of drumming activity revealed sorme of the reasons for the assistant's
lack of success. 1) The drurmine is audible for no rmore than 200 yards. 2)
Males do not drum every mornine, nossibly because of weather conditions., 'Yy
meager experience with ruffe:d crousc sur~ests this snmecies drums more often in the
breedinc season than do snruce srouse. 3) Some individual males, thourh somewhat
localized in the breedine season, drum very little, Mn “fay 10, two men stationed
themselves 100 yards anart on a 10-acre site containin~ three males. Between 2:55
AJM, and 6:00 A.M,, one adult drummed about sixty times, whereas the other two
males (one known to be a juvenile) tosether wers hrard to drur no more than six
times. Of six males cantured in “May, four ore adults and twe were juveniles
{(judeine by rounded vs. »nointed tenth nrimary), »d while drummine was frequently
heard at three of the adults' territories, it was rarely heard at the two juveniles'
territories. Althourh only infrequent drurmin~ was heard on any terrizory in
the last two wesks of !lov, males were still locnlized., The averace distance at
which 11 sewarate males were Tound fron the »resured center of their territory

on May 27 and 28 was rourhly ninety vards, thz ran~o beine 10 to 309 yards.

Several sources of zrysr contributed to the Ivsccuracy of the census schere,
The dog may not find a territory sirmly b=zcause he does not mass throuph it or
the cock is not nearby. Since males sorotimes use diTferent cover tynes for
disnlayins, roosting, feedinr, and loafin~, mevement hotween census strins occurs,
If a male is in a tree he mav be =~iszad by 2he dop. ales :ere ofren seen in
trees in late mornine and early afternoon, sormetines 200 yards from their »nre-
sumed territory. Snowy and rainy weoather tend to wmake erouse more arhboreal and
t o effect temporary sbandonment of territories. The tendency for males to
establish territories in close nroxirity teo each other and for ron-territorial
males to show un on territories create confusion until bhirds are marked or
simultaneous observations are wmade. For examnle, on “lay 15, four wales were
within a 10-acre area containing threc territories, and on “lay 22, three other
males were within a 5-acre area containing two territories. *Marshall (1965)
has found that some juvenile ruffed srouse wander in snrine and visit established
drummine logs, apparently in search of an unoccipicd territory. In the s»ring
of 19¢6, radio tracking rnay be used on the spruce crouse project to determine
movements and diurnal use of cover tynos by both territorial and non-territorial
males,

To provide sore indication of the nrohability of findine males by using 2
dop, checks were made on the 15 terrritories on “May 27 and 28. [leven males were
found, out of the estimated 19 bhelieved to have been nresent, MOne of the eirht
not found may have been killed wrior to ay 27. The doe's behavior sungested
grouse had recently been at two territeries whore no bhixd was seen, Thus in a
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censug, one could have anticirated findin~ rou-nly sixty to seventy nercent of
the males in one »nass throuph the area, if coverape were complete,

At the end of "ay it was believed tihat at least 13 of the territorial
cocks were still iivinpe, To check the vwossibility that males return to their
territeries in fall, when ruch struttin- is observed, the territories were
revisited in early October, Out of the 13 territories visited once, males were
found within 100 yards of 5; a second check of 5 territories discleosed an additional
3 males near territories. Four of the eirht males were known by bands to be adults,
and three of these had been banded in May on the territories where they were found
in fall, Further work is required to interpret these observations.

Although a spring census of males seems to be feasible, additional know-
ledge is required on grouse behavior, particularly movements, before a becinning
can be made on refining the technique for nopulation dynamics work. Two serious
shortcomings may always exist. The accuragcy of the complete census will be hard
to check without a larpe-scale expenditure of men and doss to absolutely find all
males in a short time., Because the grouse are not abundant, no sampling method is
known that would allow a statistical check on accuracy. It would also anpear that
the mobile, non-territorial wmales may alwyas complicate efforts to enumerate the
total male segment of the nopulation, and since it is nossible that the annual
proportion of territorial males varies indenendently of the whole srouse population,
the census could be of questionable value,.

Nest Data ~

Two nests containin~s 7 and 9 engs resnectively were found on the study area.
Fifteen of the 16 eggs hatched, between June 13 and 15. Mrs, Bugene Smith
located three nests near Cchoe, about tweriy-‘ive miies southwest of the study
area, A nest containing one e~y was apparently imrediately absndoned by the hen,
The two other nests contained 9 ecss each, 16 of which hatched, between June 19
and 22, Observations of broods or the Tuany River Benchlands 30 miles south

occurred in early July.
Brood Data

A minimum of 35 broods were believed to have hatched on the study area, but
the estimate is highly subjective, Between June 15 and July 22, 28 hens with
broods were banded, and later unbanded hens with broods were encountered rather
frequently, Probably not all 28 hens nested on the area, as ineress and egress
of broods occurred. Sightings of banded hens demonstrated that chicks 2 to 6
weeks old could travel up to 1,25 air-line miles in a 6«day period. Furthermore,
in July broods may have immiprated into a '"broeod range' in the central 300 to
400 acres of the study area. Broods were seen consistently in this black spruce-
blueberry type, and ohservations of hens originally banded outside the area
suggested such a movement,

Nesting success must have been extremely good, as among 87 hens encountered
between June 12 to Aucust 6, 81 (93 nercent) had broods. Two sources of bias
favoring the finding of hens with broods may have existed, 7The greater amount
of scent left by a hen and brood make it relatively easy for a dog to locate
them, Too, broodless hens may inhabit cover tynes nerceptibly different from
those occupied by broods, and since the erphasis was on finding broods, the
former tynes would have frequently heen overlooked,
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Mean brood sire o. 7 aszuritely tountald broeds in Tone was 7.4 chicks;
the mean size of 13 other broods for which a rouph estimate was obtained was
5.8 chicks. Similarly, means for July were 6.7 chicks amone 11 accurately
counted broods, and 4.6 arons 12 other broods, Jense forest vecetation
and the tendency for broods to flush hefore arrival of tne dog or observer
often precluded complete counts,

Road Counts

In 1965 a syster for assessing autumn spruce srouse numbers in Interior
and Southcentral Alaska was implemented, by conductine early-morning counts
of birds along roads between Septermber 20 and October 25, the period prouse
appear on roads in greatest numbers. A minimum of 10 counts was to have been
made at each location, Results are summarized in Table 1.

Apparently Interior prouse populations were low relative to Southcentral
populations., Hunters reported grouse numbers on the Kenai Peninsula and at
Dillingham to be fairly high in comparison with populations the two nrevious
falls, but not as high as 3 to 4 years apo. Interior populations have report-
edly remained low the past 4 years. Several of these reports supcested some
of the grouse population chances reached a magnitude of 400 ~ 500 nercent,
Analysis of the 1965 road count date indicates that the counts will detect
roadside population chanees of nc iess than 80 to 100 nercent, denendine on the
number and variance of a series of counts. Armone the Steese lldrhway, Kenai,
and Dillingham counts, the Steese counts were significantly lower than thel
Dillingham counts at the 99 nercent level of sienificance (t=3.7), and lower
than the Kenai counts at ine 90 mercent level (t=1,94). The Taylor Hichway
counts were so low (1 ~rouss in 160 mi es) tiat no statistical comparison was
necessary to realize thiat the vnopulation was relatively low,

Harvest data were obiained from threc of the census locations, Robert
Weeden recorded a mininum i1l of 37 birds on the 19-rile route on the Steese
Highway. Jerold Deppa, werking in Dillinrsham, tallied a harvest of 254 grouse
{estimated actual harvest over 300) frorm the 24-mile, illincham-to-Aleknagik
Road, during September and October, A harvest of 140 osrouse was recorded on
10 miles of the 12-mile Kenai route for the month of “ctober, Little
information was nrocured in September on the Kenai route because of numerous
moose hunters patrolling the road. The total fall kill on the Kenai route was
probably over 200 birds.

Sex and age data for birds shot at Dillingham and on the Kenai are presented
in Table 2, The high ratio of younp to adults probably reflects the vulner-
ability of chicks to hunting more than it reflects nroductivity for the summer
of 1965, The ratio is probably also influenced by a greater amount of moverent
by chicks in fall. The large proportion of adult males in the Dillingham
sample was due to commencing the bag checks in early September. Studies at
Dillingham in 1964 had revealed that adult males were more prevalent on roads
in August and early September than were adult females. Fifteen of the 18 adult
nales checked in 1965 at Dillingham were taken in September.

C
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‘ Table 1, Number of Spruce Crouse Ze2em on Early-wornin~ Road Counts.

Location* Miles of Number of Nanpe of Hrouse per Confidence Interval
Route Counts Counts Mile Driven at 95% Level

Steese Highway 19 11 3-16 0.47 0.31 - 0,64

Taylor Hicdhway 20 9 0-1 0.01 -——

Fort Richardson 10 3 3=5 0.37 ==

Kenai Peninsula 12 14 2-29 0.90 0.50 - 1,29

Dillinsham 12 15 4-30 1.5 O.87 =~ lws

* Route descriptions:
Steese - Circle Hot Springs to Birch Creek Bridoee
Taylor - Mile 6 to 26
Fort Richardson - Near Clunie Lake: to be revised,

Kenai - Finger Lake Road, wlus 10 miles from North Cate on Swanson River Road
to point Swan Lake Road enters 1947 Burn,

Dillingham -"ile 11.7 to 24,

Table 2. Sex and Ape of Crecuse 3hot Alonr %gads at Dillincham in September
and October and on the Kenai Peninsula durine Nctober.

Adult Adult Juvenile Juvenile Juvenile ner

'tale Female Male Temale Adult Ferale
Dillingham 18 7 41 35 11.1
Kenai 18 15 69 70 9.2
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The standaerd counts and dol’ly incewa harvest Jor the Kenul route are piven
in Table 3, Bag checks were conducted nnly in early mornine, but hunters free-

quently took birds in late wmerninr and a2fternoon., Thus the tabulated daily kills

are minimal., The count on wornines followine tae days of hirhest kill (0Oct. 3, 15

and 17) were only sliightiy lowsr than the count of the »revious morning, sugpes-

ting that on most morninps the proportion of rcoadside srouse shot was fairly small,
and that during September and October a large number of grouse pass across roads as

a result of extensive fall movenents, effecting a nearly continual supply of birds,
Counts on a '‘control" road where there is no hunting is required to reveal the effect
of hunting take on the counts. Weathcr probably has a oreater influence on the

number of grouse appearing on a road on any one morning., The peak counts occurred

on sunny mornings, the low counts on rainy or snowy mornines, or when snow covered

the road, Toward the end of Qctober, the cumulative effect of hunting take may

have been responsible for depressing the counts, as suggested by the low counts on

the sunny morninpgs of October 20, 21, § 24, Studies at Dillingham in 1964 had
indicated that in the absence of snow during October, peak counts occurred late

in the month. On the Kenai in 1945, early Octcbher snows may have curtailed

grouse movements, allowing huntine to sionificantly reduce the roadside numbers

of grouse.

Data on distances prouse move in fall are obviously required to clearly
assess the impact of hunting on roadside prouse ponulaticns, BSix of 50 prouse
banded between May 2 and Aueist 10 were known to have come out on either the Swanson
River Road or Finger Lake Road, The birds had been banded 50 to 2100 yards from
a road, Hunters shot three of the szix birds: the others were identified by leg
bands., Probably several hundred grouse wouid have to be banded to obtain meaning-
ful data on the percentarse of a fall population shot by hunters and the distance
birds have moved when they encounter roads. “overents could rost likely be studied
more efficiently by radic tracking,

Parasitolog

Hematozoon: One hundred bleood films taken duringe 1965 on the Kenai Peninsula
were sent to Dr, Robert Stabler, Colorado Collepe. ¥Five live srouse were shipped
to Dr. Stabler to complement his studies. Results are not currently available,

Coccidia: Fifty-four fecal samples submitted for examination have not yet
been analyzed.

Intestinal Helminths and Cestodes: The digestive tracts of 59 grouse taken
between April 19 to 7ctober 27 were examined macrosopically. Brachylaima - fuscata
was found among 14 (23%) birds, with most of the infections occurring among chicks
in Qctober. Unidentified cestodes were found in 21 (35%) birds. Cestode parasitemia
was low among spring adults, began anpearine among chicks at 3 weeks of ape, reached
its highest incideuce among chicks 7 to 8 weeks old, then declined to the point
where no cestodes were found among chicks in late October, Few cestodes were found
in adults in summer and fall,

The cloaca and bursa cf Fabricius, if present, of 165 ecrouse were examined
for Leucochloridium variae, and 118 (80%) were infected, Relatively few snring
adults contained these helminths, but nearly all October adults and chicks were
infected.
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Table 3

I

Standard lead Zounts s i

Route, Kenai, t)ctober, 196

facurdes X111 of “rouse on Census

October Pertinent “eathery Standard Count Kill *
Z Cloudy 9 7
3 Sunny, no frost 29 25
4 Sunny, frost 20 ?
5 Partly sunny do Count 4
6 Pain 5 0
7 Light snow falling 6 1
8 Lipht snow falling 0 2
9 Cloudy, no snow on road 13 8

10 Snow on road 0 0
11 Snow on road 1 1
12 Snow on road Jo Count ?
13 Snow on read Ho Count 4
14 Snow melted off road No Count 6
15 Sunny +10° ¥, 22 21
16 Cloudy +15° 7, 17 12
17 Partly sunny 9 18
18 Sunny, frost 6 -4
19 Cloudy +15° F, 8 1
20 Sunny, frost 2 9
21 Sunny, frost 2 2
22 Cloudy +25° 7, 3 4
23 Cloudy =25° Ko Count 11
24 Partly sunay 6 ?
25 Sniow on road ¢ 0

* Kill a minimum, actual unknown.
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Filaria: Filarial sepatcdes vere “ound in the fascia of the pectoral
muscle of 11 (52%) of 21 grouse collected in Jeptember and October. These
adult nematodes occurred only in fall-collected birds. A specimen collected
on the Kenai Peninsulz in 1963 was identified as Swlendidofilaria pectoralis
by Dr. Ceorge C, fibson,
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FEDERAL AID IN WILDLIFE RESTORATION

STATE: Alaska TITLE: Small Game and Furbearer Investigations
PROJECT NO.: W-13-R-1 TITLE: Upland Game Birds

WORK PLAN: B

JOB NO.: 4

PERIOD COVERED: July 1, 1965 to December 31, 1965

ABSTRACT

Spruce needles collected in winter from four black spruce and five white
spruce trees on the Kenai Peninsula were chemically analyzed for crude protein,
ether extract (fat), ash, crude fiber, nitrogen-free extract, and caloric
values. Comparisons of samples ccllected in morning and afterncon from the
same tree revealed no diurnal difference in chemical composition, in either
January or March. iieither were any seasonal differences noted between January
and March collections. Black spruce had a higher fat content (F=123.9) and
a higher caloric content (F=45.4) than white spruce, but a lower ash content
(F=12.7).

RECOMMELDATIONS

No recommendations relative to management can be made at this time.
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PROJECT NO.: W-13-R-1 TITLE: Small Game and Futbearer Investigations
WORK PLAN: B TITLE: Upland Game Birds

JOB NO.: 4

PERIOD COVERED: July 1, 1965 to December 31, 1965

OBJECTIVES

To annually assess chemical composition of spruce needles on the Kenai
Peninsula,

INTRODUCTION

Several persons, including Lauckhart (1961) have suggested that there may
be a relationship between grouse population declines and the reduced nutritive
quality of their winter forage, as induced by heavy seed crops. The Alaska
Department of Fish and Game collected spruce needles in January and March of
1965 on the Kenai National Moose Range to determine what variables would have
to be considered in making annual assessments of the nutrient content of spruce
needles. It was anticipated that in future years selected trees would be
sampled annually, in an attempt to correlate spruce grouse population fluctuations
with changes in the nutrient content of spruce needles, the only source of food
for these grouse in winter. In a similar study by Hoffmann (1961) no correlation
was found between white fir (Abies concolor) crude protein levels and blue grouse
(Dendragapus obscurus) numbers over a 3-year period. Since no reliable census
method has been developed for spruce grouse, a collection of needles will not
be made in 1966. Because there are no plans to pursue the work further in the
near future, data obtained this segment are reported here in full.

TECHNIQUES

The Alaskan Collections were designed to detect sources of variability
attributable to the collecting procedure. Even if the same trees were sampled
annually, several sources of variation affecting chemical composition of winter
samples were considered possible, including diurnal photosynthesis and respiration
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over a period of months, age of needles, and portion of tree sampled. The
first two sources of ¢rror were tested for directly, the latter two were not.

Four black spruce (Picea mariana)and five white spruce (P. glauca) trees
were sampled within a square-mile plot characterized by mature spruce-birch
stands on upland sites. Much of the plot has probably been burned in the
last 100 years, The only criterion used in selecting the nine trees was that
each had to have been fed in by grcuse, as indicated by clipped needles or
scattered droppings at the base of the tree. Each tree was sampled four times:
in the morning and evening between January 10 to 13 and again in morning and
evening between March 1 to 4. Samples were obtained by breaking off the terminal
ends of branches, from about four feet up the tree to just below the cone level.
The spruce branches were placed in an oven at about 100°C for 30 minutes,
causing the needles to shed readily. The needles were frozen for storage.
Samples weighing about thirty grams were submitted to the laboratory, this
weight being reduced to 15 to 20 grams at the laboratory after drying to a
constant weight at 105°C. Chemical analyses were performed by Laucks Testing
Laboratories, 1008 Western Avenue, Seattle 4, Washington, at a cost of $22.05
per sample.

FINDINGS

Influence of Time of Day and Time of Winter

Sample sizes were too small to separately test black spruce and white
spruce for effects of time of day and time of winter on nutrients, necessitating
pooling of the data for the two species. Analysis of variance of the pooled
data (Steecl 1960, 2 by Z factorial design) indicated that neither morning
compared with evening nor January compared with March samples differed signifi-
cantly in crude pretein, ether extract (fat), ash, crude fiber, nitrogen-free
extract, or calorie content (Tables 1 - 6). The lack of interaction in all
instances suggests that the two factors, time of day and month, were independent,
the response to one factor not varying with the level of the other

It is not known if photosynthesis occurs in conifers on the Kenai Peninsula
in winter, but if it does the resulting change in the chemistry of the needles
caused by either photosynthesis or respiration, must be small relative to the
gross chemical analyses performed. Parker (1953) working in Germany, found
that photosynthesis sometimes exceeded respiration in Pinus excelsa needles
on both sunny and cloudy days in early December, at air temperatures down to

-6°C. Freeland (1944) repcrted that Picea marimna, Pinus sylvestris, and

P. nigra were capable of carrying on photosynthesis in mid- w1nter On the
Kenai Peninsula, maximum daily temperatures ranged from -18°C to -6°C during
the January collections, and from -1°C to +2°C during the March collections.
Five trees were sampled on sunny days in January and thezee on sunny days in
ifarch.
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Intiuvence of Species

Since time of day and wonth apparently had no effect on the results of the
chemical analyses, the data were pocled and comparisons were made between
black spruce and white spruce (Tables 7 - 12). Analysis of variance was
performed as outlined by Steel (1960, p. 125). Black spruce had a higher fat
content (F=123.9) and caloric content {F:-45.4) than white spruce, but a lower
ash content (F= 12,7). Possibly these relative differences do not occur in all
winters, but rather may vary with the chronology of seed crops in the two
species. During seed development and maturation, carbohydrate and nitrogen
compounds are transferred to the seeds preferentially and several years may
be required to replace the carbohydrate reserves removed by a heavy seed crop
(Kramer 196C). No measure of seed production was obtained for black and white
spruce in 1965,

For all chemical comparisons between species, except that for calorie
content, the experimental error (tree within species variation) was significantly
greater than the sampling error (observations within trees variation), which
was to be expected if the samples were all collected in the same manner and
if the laboratory results were accurate.

Since the collecting procedure for each sample involved taking needles
of several age classes from many heights, the influence of these two possible
sources of variation on the sampling error canrot be evaluated. The original
plan was to collect all samples within a height range of 3 1o 4 feet, and to
include needles of only one or two age ciasses. lowever, collecting four
adequate samples from each tree according to the original design would have
resulted in the near elimination of branches witiiin the specified height range.

The species differences in fat, cualorie, and ash content could be related
to a greater proportion of younger needlies in the white spruce samples, because
the terminal 6 to & inches of branches were collected from each species and the
annual growth of white spruce leaders often exceeds that of the slower growing
bilack spruce by several inches. Kramer (op. cit.) cites a study (Ciements 1938)
demonstrating ether-soluble substances increased with the age of pine and fir
needles, Lowry (1965) in working in Quebec during August iound that protein
content declined with age in black spruce needles, and that the proportions of
certain minerals also varied with age.

In Alaska, needles of three age classes from one white spruce tree were
analyzed (Table 13). No large differences among age classes are suggested, but
the sample size is too small to be very meaningful. Field studies suggest
spruce grouse tend to feed mostly on the terminal parts of branches, but this
may be related as much to the position of younger needles relative to a feeding
grouse as to any age selectivity by grouse.

Hoffmann (1961) reported that in California, white fir needles collected
at 50 feet had a higher protein content than necedles collected at 10 feet, and
suggested that the tendency of blue grouse to feed in the upper branches might
be related to the higher protein content. Although Alaskan spruce grouse have
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a propensity for feeding in the upper crown, the shorter heights of most
spruce trees means the grouse are rarely over 30 feet above the ground. How-
ever, Lowry (op. cit.) reported differences in the amount of protein and
some minerals in samples of black spruce needles collected at various crown
ievels from 40-foot trees. Only young needies varied in protein content at
different crown levels, the young needles in the upper crown containing more
protein than young needles in the lower crown. Clearly, more sampling among
spruce trees in Alaska in winter would be desirable to determine effects of
needle age and crown level on various nutrients. Mean values for the chemical
components of black spruce and white spruce are presented in Table 14.

If needles are collected at a later date without further investigation
into the needle age and crown level effects, it is suggested that the number
of trees sampled be increased to 18, and that two samples be taken from each
tree.. In taking two samples, the collecting can be made within a narrow height
range without affecting tree vigor, but the samples could not be limited to one
age class of needles, unless very large trees were selected. Seed production
of individual tiees should also be evaluated.

Sampling 18 trees twice will give more precise data than sampling 9 trees
four times, and will still allow a measure of sampling error or variation.
Hopefully, this precision would be exact enough to detect annual nutrient .
variations of a magnitude that could affect grouse. In the absence of nutritiomal
studies on spruce grouse, the magnitude ¢f change in nutrient level required to
affect the weifare of the individual bird or its progeny is not known. It must
be kept in mind that ouite possibly no relationship will be found between gross
classes of chemical substances and grouse vopulation changes. If nutritional
factors do affect grouse numieps, these factors may be more specific, involving
particular amino acids, fatty acids, vitamins, etc.
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Table 3. Analysis of variance of crude fiber levels in spruce needles collected
in AM and PM of January and March, 1965, Kenai Peninsula.

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Treatments (3) {0.083) -- -
Time of Day 1 0.010 0.010 <1M8
Month 1 0.055 0,055  <1™®
Time of Day x Month 1 0.018 0.018 <«1™
Error 32 39.681 1.240
Total 35 39.764
Table 4. Analysis of variance of ash levels in spruce needles collected

in AM and PM of January and March, 1965, Kenai Peninsula.

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Treatments (3) (0.141) - -
Time of Day 1 0.100 0.100 <1™
Month 1 0.033 0.033  <1™
Time of Day x Month 1 0.007 0,007 <1™®
Exror 32 13.227 0.413
Total 35 13.367
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Table 5. Analysis of variance of nitrogen-iree extract levels in spruce needles
collected in AM and PM of January and March, 1965, Kenai Peninsula.

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Treatments (3) (1.583) —- -
Time of Day 1 0.723 0.723 «1™
Month 1 0.081 0.081 <1M®
Time of Day x Month 1 0.779 0.779  «1™®
Error 32 34,367 1.074
Total 35 35.950

Table 6. Analysis of variance of caloric levels in spruce needles collected
in AM and PM of January and March, 1965, Kenai Peninsula,

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Treatments (3) {38.8389) -- -
Time of Day 1 25.000 25.000 <1M8
Month 1 2.778 2.778  <1™
Time of Day x Month 1 11.111 11.111 <1
Error 32 2718.667 86.173
Total 35 2757.556
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Table 7. Analysis of variaince of protein levels in spruce needles collected
from 4 black spruce and 5 white spruce trees, 1965, Kenai Peninsula.
(Four samples from each tree.)

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Species 1 3.403 3.403 2.008
Trees within species 7 11.741 1.677 14, 8%~
Observations within trees 27 3,066 0.113
Total 35 18.209

F.OS (1,7) = 5.59; F 9 (1,7) = 12.25; F.OS (7,27) = 2.37; F.Ol (7,27)= 3.39

**significant at 1% level

Table 8. Analysis of variance of fat levels in spruce needles collected from
4 black spruce and 5 white spruce trees, 1965, Kenai Peninsula.
(Four samples from each tree.)

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Species 1 72.770 72.770  123.9%*
Trees within species 7 4.108 0.587 5. 3%%
Observations within trees 27 2.972 0.1190
Total 35 79.850
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Table 9. Analysis of variance of
from 4 black spruce and

(Four samples from each

crude fiber levels in spruce needles collected

5 white spruce trees, 1965, Kenai Peninsula.

tree, )

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Species 1 9.615 9,615 3.2M8
Trees within species 7 21.168 3.024 9. 1**
Observations within trees 27 §.980 0,333
Total 35 39,763
Table 10. Analysis of variance of ash levels in spruce needles collected from

4 black spruce and 5 white spruce trees, 1965, Kenai Peninsula.
(Four samples from each tree.)

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Species 1 7.812 7.812 12.7%%
Trees within species 7 4,312 0.616 13.4%*
Observations within trees 27 1.244 0.046
Total 35 13.368
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Table 11. Analysis of variance of nitrogen-free extract levels in spruce
needles collected from 4 black spruce and 5 white spruce trees,
1965, Kenai Peninsula. (Four samples from each tree.)

Degrees of Sum of Mean
Source of Variation Freedom Squares Square F
Species 1 0.624 0.624  <1"®
Trees within species 7 15.928 2.275 3.2%
Observations within trees 27 19.398 0.718
Total 35 35.950

*significant at 5% level

Table 12. Analysis of variance of caloric levels in spruce needles collected
from 4 black spruce and 5 white spruce trees, 1965, Kenali Peninsula.
(Four samples from each tree.)

Deprees of Sum of Mean
Source of Variation Frecdom Squares Square F
Species i 1764.0068 1764.068 45, 4%*
Trees within species 7 271.988 38.855 1.4
Observations within trees 27 721.500 26.722
Total 35 2757.556




Table 13. Percentage chemical composition and calcric values of three age
classes of spruce needles collected from a white spruce on
March 20, 1965, rairbanks.

Year class Crude Nitrogen-free Kilogram
of Needles Protein Fat  Fiber Ash Extract Calories
per 100 grams

First-year 7.2 4,2 22.7 2.5 63.4 501
Clder 7.2 4.3 2l.6 3.4 63.5 502
Oldest 7.0 4.7 21,6 4.5 62.2 509
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Table 14, Percentage chemical composition and caloric content of spruce needles collected in early January
and early March, 1965, Kenai Peninsula.*

Elack Spruce White Spruce
Range of 16 Pooled Range of 20 Pooled
observations Mean Variance chservations Mean Variance
Protein 4.4 - 6.5 5.70 .12 5.5 ~ 8,1 6.32 0.11
Fat 5.5 - 7.1 6.20 0.12 2.8 - 4.1 3.34 0.10 )
Crude Fiber 21.7 - 23.5 2Z.47 0.17 21.0 - 25.9 23.50 0.47
Ash 1.9 - 2.8 2.33 g.01 2.6 - 4.4 3.27 0.08
Nitrogen~-Free-
Extract 61.4 - 64.7 63.24 0.23 61.4 - 65.0 63.51 0.40
92,94 96,94
Kilogram calories
per 100 grams 502 - 517 508.9 18.2 486 - 506 494.8 33,6

*Four subsamples, two in January and two in March, were taken from each of four bjdck spruce and five white
spruce trees,
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