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Background and Conclusions
The Alaska Department of Fish and Game (ADF&G) and residents of McGrath and

smaller villages in and near 7,000 mile2 Game Management (sub)Unit 19D-east, hereafter
referred to as 19De, are expressing strong concerns about the possibility of low moose densi-
ties and declining moose hunting opportunities (Fairbanks Daily News-Miner 12/12/99; Asso-
ciated Press 12/16/99; Anchorage Daily News 2/6/00; ADF&G 1999; T. Boudreau, pers.
commun. 1999).  This has resulted in demands by residents for wolf control and public com-
ments by ADF&G to the effect that wolf control is probably justified but cannot be undertaken
because of budget constraints (Fairbanks Daily News-Miner 12/12/99).  The policymaking
state Board of Game responded on January 19, 2000 by declaring biological and subsistence
hunting emergencies and re-authorizing a wolf control program it had approved for the area in
1996.  On February 15, 2000, Gabe Sam of the Tanana Chiefs Conference, the major organi-
zation representing native people of the McGrath region, announced over KIAK radio (970AM,
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Fairbanks) that TCC had established a fund from which trappers will be paid an “incentive” to
kill wolves in this area, effective immediately.

I examined similar claims and demands in 1996 (Haber 1996a, 1996b, in Appendix I)
and found them to be unwarranted based on the available information.  The latest field data
collected by ADF&G lead to the same conclusions: (a), the arguments about a 19De moose
problem and as to how 19De moose numbers and hunting opportunities might be enhanced
have been overstated and oversimplified, (b), related demands for wolf control are unwar-
ranted, and (c), if later information does reveal a major moose problem, there is probably a
better way to respond to it in meeting the needs of 19De subsistence hunters than with wolf
control.  More specifically:

• The only moose censuses that have been conducted in 19De  - in 1996 and 1999 -

do not indicate a decline.  They indicate a range of possibilities, from a decline of at least 43%
to an increase of at least 26%, and are applicable to only  2,000 miles2 of the 7,000-mile2

area.  Accompanying calf survival information is suggestive of a 1996-1999 “trend” closer to
stability, somewhat above a “predator pit” range of densities.

• Hunter success (for moose) has remained relatively stable at moderate-high levels

since at least 1992, contrary to what would be expected during the kind of biological and sub-
sistence hunting emergencies being claimed for 19De.  There is reason to be concerned that
19De moose harvests may be too high in some areas and could soon push moose densities
into continuing local (predator pit) declines.  Harvest rates should be more carefully monitored
and controlled.

• The available 19De information is not good enough for a current wolf estimate and

is questionable for saying much about a 1995-1997 “trend.”  Neither the total number of
wolves in 19De nor the overall wolf:moose ratio suffices to evaluate predation impacts on
moose, especially in the presence of high bear numbers.  Much better information is needed
on the number and status of resident family groups of wolves, the biological units that are of
most relevance in evaluating predation and how well the wolves are doing.  Recent high pro-
file media accounts of wolf attacks on three dogs in 19De say nothing about moose or wolf
status or the possibility of a threat to people, contrary to what has been claimed.

• The available 19De information is not good enough for a current bear estimate or

for evaluating past trends.  However it is likely that there are high black bear densities in this
region and that bear predation would preclude much of a moose response to wolf control.
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• Caribou from the expanding Mulchatna center of abundance continue to migrate

seasonally into 19De and would provide a practical and biologically-culturally justifiable sub-
sistence alternative to wolf control if a moose problem becomes apparent.

• There is little if any basis for claims about 2-3x or higher overall 1970s-1980s

moose numbers in 19De and arguments about “restoring” such levels.  These claims are not
supported by trend information (calf percents) dating back to 1988 or habitat potentials, ex-
cept possibly in two of four count areas, i.e., along the heavily hunted Kuskokwim River
downstream from McGrath, largely outside 19De, and (less likely) in one upstream area.

• Specific 10-15-year moose predictions cited in support of 19De wolf control are

contrary to field studies showing the overriding importance of bear predation.  The model
used to generate these predictions is initialized with the highly inappropriate 1996 to 1999
census interpretations extended through 2000, and it assumes that predator functional re-
sponses can be predetermined, among other problems.  The predictions reach well beyond
time periods that are reasonable in a stochastic world with many possibilities for propagation
and magnification of errors.

19D-east Data Base
Previously one moose census had been conducted in 19De, by ADF&G in February

1996, covering about 26% of the area – i.e., 1,819 miles2 of the 7,000 miles2.  ADF&G did a
second moose census in February 1999 (see ADF&G 1996,1999, in Appendix II, for summa-
ries).  This covered 2,645 miles2 (~38%) of 19De, including all of the 1,819 miles2 censused in
1996.  For a comparison with the 1996 census estimate, ADF&G calculated a mean and con-
fidence limits separately for 2,072 miles2 of the 2,645-mile2 total 1999 area.  A mean and con-
fidence limits had been similarly calculated from the 1996 census results.  The 1999 compari-
son area was slightly larger (2,072 vs. 1,819 miles2) in order to include the entire drainage of
a key creek that had been used as a boundary for the 1996 census.  ADF&G considered this
enlargement to be more inclusive of the local movements of resident moose.

The 1996 estimated mean density of .42 moose/mile2 was revised downward by
ADF&G to .37/mile2, to correct an error in the earlier calculations (no details provided to me).
The 1999 estimated mean density was .27 moose/mile2.

ADF&G collected moose trend information for four “count” areas (moose per hour
and calf percentages) dating back to 1988-1989.
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There have not been any additional subsistence use/user opinion surveys since the
1995 ADF&G survey (Andersen 1995) discussed in Haber (1996a).  However, ADF&G has
continued to collect basic information on moose hunting success and overall harvest rates for
portions of 19De (ADF&G 1999; T. Boudreau, pers. commun. 1999).

There were no formal moose habitat surveys or research in 19De as of 1996, and
none has been undertaken since then.

Previously one wolf census had been conducted in 19De, by ADF&G in February
1995.  This covered about 74%, i.e., 5,200 miles2,  of the total area.  ADF&G did a second
wolf census of the same 5,200 mile2 area in (February?) 1997.  The 1995 estimate was 164
wolves and the 1997 estimate was 56 (ADF&G 1996, 1999, in Appendix II).

There were no bear surveys or research as of 1996, and none has been undertaken
since then.

There have been continuing general surveys each winter to estimate the abundance
and distribution of Mulchatna caribou in 19De.

Analysis
Moose censuses

In a presentation to the state Board of Game on January 19, 2000, ADF&G (Mark
McNay and Dan Reed) stated repeatedly that the 1996 and 1999 moose census results (es-
timated mean densities) had been extrapolated to the full, surrounding, 5,200 mile2 wolf cen-
sus area in each case, producing a comparison of 1,900 moose (.37 x 5,200) in 1996 vs.
1,400 (.27 x 5,200) in 1999.  All of the ensuing Board of Game/ADF&G discussions and de-
liberations leading to the Board’s decision later that day to declare a biological and subsis-
tence emergency mentioned only these two estimates and continued to imply that there had
been a 26% (1,900 to 1,400) moose decline in the 5,200 mile2 area from 1996 to 1999.

There remains no basis from the available census information for claims or infer-
ences about any such decline in the actual (~2,000 mile2) moose census area, in the 5,200
mile2 extrapolated area, or anywhere else in 19De.  First, there is no scientific validity for
claiming anything about moose population trends anywhere in 7,000 mile2 19De except in the
26-30% (1,819-2,072 mile2) portion of this management unit that has been censused more
than once, and possibly in 1-2 smaller areas where calf percentage data have been collected
since the late 1980s (discussed later).  Second, even for the 2,000 mile2 census area there
are only two data points – i.e., the estimated means (with confidence limits) for 1996 and
1999, with no statistical validity for claiming that one (1999) is significantly lower than the
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other (1996).  The 90% confidence intervals that ADF&G calculated for these means are .32-
.52 and .23-.31 moose/mile2, respectively.  The first (.32-.52) is incorrect due to an arithmetic
mistake.  The correct interval, based on ADF&G’s data, is .28-.46/mile2.  Thus, ADF&G’s cen-
sus data produce overlapping intervals, which indicates that the estimated means cannot be
distinguished from each other with any statistical confidence.  This is particularly true in view
of ADF&G’s reliance on 90% rather than 95% confidence limits.  The latter (95%) is the pre-
vailing standard in science, including in other moose censuses (e.g., in the long-running Isle
Royale moose-wolf research). 

  
Other recent moose information

Of the total moose observed in the 1996 and 1999 censuses, 17-18% and 22%, re-
spectively, were (8-9-month-old) calves.  As noted in Haber (1996a), by themselves calf per-
centages in this range are high enough to imply little likelihood of decline in each of the re-
spective biological years (May 1995-April 1996 and May 1998-April 1999).  There is no infor-
mation on annual natural mortality of 19De adults and yearlings, but typically this is 10-15%
for moose and other ungulates and occasionally higher (15-20%; e.g., Gasaway et al 1983).
The reported 19De calf percentages indicate that almost certainly enough calves survived
through the end of each biological year to at least equal the number of older moose dying
from natural causes during the same period.

The most important unknown in interpreting the 19De calf percentages is the harvest
rate, which was estimated to be 4-5% for 1995-96 and 6-13% for 1998-99 (ADF&G 1996,
1999; Haber 1996a; T. Boudreau, pers. commun. 1999).  However there are two problems
with these harvest estimates (T. Boudreau, pers. commun. 1999): There is an unknown but
probably significant unreported harvest in this region, and an unknown but probably signifi-
cant percentage of the harvested moose are migrants rather than residents.  The first un-
known implies that 4-5% and 6-13% are underestimates of the impact on resident moose,
whereas the second most likely implies an overestimate.  The second unknown also intro-
duces uncertainty in interpreting the censuses themselves, though the fact that both censuses
were conducted during mid-winter (when movements are less likely) helps to reduce this po-
tential for error.  It should also be remembered that ADF&G estimated these rates using
moose numbers calculated for 5,200 miles2 based on an extrapolation from the 1,800- 2,000-
mile2 census area, which is not valid.

Thus the harvest rates indicated for 1995-96 and 1998-99 can be used only as “best
guesses” and leave a distinct possibility that the actual rates were higher than what the
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moose subpopulations of this region are capable of sustaining.  In general, moose that sup-
port significant natural predation, whether by wolves alone or wolves and bears combined,
cannot sustain more than a 4-7% annual human harvest (Haber 1977; Walters et al 1981;
Gasaway et al 1983, 1992).  The higher yields of Scandinavian moose populations are often
cited as a standard that could be met in Alaska.  However these higher yields result from the
simultaneous application of three measures that Alaskans have repeatedly rejected as too
extreme and which would be next to impossible to carry out in Alaska in the first place: (a),
the ongoing elimination of virtually all predation on moose, by wolves and bears, (b), inten-
sive, ongoing manipulation of moose habitat via region-wide pulp and lumber cutting an/or
prescribed burning, and (c), intensive age structure manipulation of moose populations (e.g.,
heavy culling of all but the most productive female age classes).  Given the lessons of
overharvesting that ADF&G supposedly learned long ago in Alaska (Gasaway et al 1983;
ADF&G 1995), it is inconceivable that 20-30 years later ADF&G still is not monitoring moose
populations and moose hunting in 19De (and elsewhere) closely enough to know if the rate is
within the critical 4-7% threshold or 2-3 times higher.

If the recent harvests have remained at or below 4-7%, the 1996 and 1999 calf per-
centages (17-22%) probably imply positive net annual increments, whereas higher harvest
rates would probably mean negative increments.  But even in the latter case the moose would
not be in a “predator pit,” because a simple (temporary) harvest reduction would be enough to
restore the positive increments.  If the current density represents a point close to the unstable
equilibrium that defines the upper range of the pit (Haber 1977; Walters et al 1981), it could
be increased to a higher level – thereby increasing the harvest as well as decreasing the risk
of entering or re-entering the pit - simply by temporarily reducing the harvest to allot more of
the available increments to growth (even a 4-7% harvest would usurp most if not all of the
difference between 17-22% calf percentages and 10-15% adult+yearling mortality).

Given area-wide moose densities on the order of .23-.46/mile2 and 17-22% calves
10 months into the biological year, it is unlikely that 19De moose - at least within most of the
census area - are declining rapidly in a predator pit range of densities or are trapped at the
stable equilibrium that defines the lower end of this range.  There are also positive increments
at densities below the predator pit, but with no year-round alternative ungulate prey (e.g.,
sheep) and the likelihood of heavy bear predation over most of this region (let alone the gen-
erally poor moose habitat), in this case the lower range likely occurs well below .23-.46/mile2

(e.g., refer to the contrasting simulations shown in Haber 1977).
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On the other hand, as pointed out in Haber (1996a), these same data would fit a
moose population close to the predator pit, at a density below maximum net production (to the
left of the hump in the moose production curve).  This implies a possibility of a decline over at
least part of the area into the range of negative net annual increments soon, especially if the
harvest is now exceeding 4-7%.  It would be prudent to respond with all the more diligence in
monitoring the harvest. 

Hunter success
In Haber (1996a) I examined moose hunter success data collected by ADF&G for

1994-95, the only comprehensive user survey conducted for 19De.  These data indicated
anything but a moose hunting problem in this region, with success rates of 53% and 63% for
individual hunters and hunting households, respectively.

ADF&G (1999 – “Harvest Graph”) provides additional 19De moose hunter success
data, for 1992-1998.  These data cannot be compared directly to the 1994-95 rates (53-63%)
because they were derived from only three of the six villages used for the latter.  They leave
some obvious questions.  However, they indicate that hunter success rates (below) have re-
mained relatively stable at moderate to high levels (29-39%), well above rates to be expected
over a prolonged period during the kind of major moose decline said to have been underway
since well before 1996.  Given the likelihood of a significant unreported harvest, the actual
rates are probably higher than 29-39%.  The higher individual rate (53%) recorded in the
more comprehensive 1994-95 survey similarly suggests that the 1992-1998 three-village
sample should be adjusted upward.

Hunter Success Rates, 1992-1998
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R2 = 0.023
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If anything, there was a general increase in hunter success during the period for
which the Board of Game declared that a biological and subsistence hunting emergency de-
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veloped.  The highest success rate recorded since at least 1992 – 38-39% in 1998 - may
have coincided with this “emergency.”  Effort, as measured by the total number of hunters
afield, possibly declined steeply in 1998, although despair or other loss of interest in hunting
seems unlikely in view of the relatively stable (y = -0.5714x +1172; R2 = 0.0779), moderate-
high rates of the preceding six years.  The nosedive shown in ADF&G (1999 – “Harvest
Graph”) might simply mean that, for whatever reason, fewer of the hunters who went afield in
1998 reported their results than in 1992-1997 (~65 vs. 180-215) or that ADF&G sampled
fewer of them.  The information ADF&G has provided does not enable me to make this de-
termination.        

Moose habitat
In the absence of any formal moose habitat surveys in 19De, evaluation is limited to

subjective impressions.  ADF&G has done some subjective, general surveys, and so have I.  I
challenged ADF&G’s habitat assessment in Haber (1996a, 1996b), which I consider to be as
timely now as in 1996 (absent a major fire, subarctic moose habitat is unlikely to change sig-
nificantly in only 3-4 years, in contrast to the potential for rapid turnover seen in many animal
populations).  Rue’s (1996, in Appendix I) comment about ADF&G’s efforts toward limited fire
suppression over the last 10-15 years, to restore a natural mosaic of successional vegetation
stages, is to be applauded.  However, to reverse the habitat effects of a much longer prior pe-
riod of unnatural fire suppression takes much more than 10-15 years in the subarctic.  Mean-
while there remain large expanses of poor moose habitat.

There is no dispute (Haber 1996b) that the limited areas of good riparian habitat
along major rivers can support locally abundant moose with the good physiological indicators
ADF&G has reported.  Rue correctly points out that these moose are probably not limited by
food supply at present.  But the high area-wide densities being advanced for 19De by ADF&G
and others are quite another matter.  It is the pronounced scarcity of good habitat on an area-
wide scale that would keep these densities relatively low regardless of predation.

In addition to the other major problems with ADF&G’s claims about a 1,900 to 1,400
moose decline across 5,200 miles2 of 19De since 1996, ADF&G’s extrapolations from the
1,800-2,000 mile2 area that was actually censused both years assume that moose habitat
quality is more-or-less uniform across the entire 5,200 miles2.  On January 19, 2000, for ex-
ample, ADF&G regional supervisor Dan Reed told the Board of Game that the estimate of
1,900 moose for this larger area (in 1996) was based on “our assessments of habitat carrying
capacity.”  This means that ADF&G simply assumed the habitat quality and moose density it
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observed in the smaller area, which included some of the best riparian willow stands, was
representative of the entire area, despite the stark drop-offs in habitat quality that are readily
apparent as one moves inland from the major river corridors.     

Wolf information
The first 19De wolf census was conducted in 1995 and applied to 1996.  I indicated

(Haber 1996a) that this probably sufficed as a rough, “ball-park” estimate for 1996.  The only
other census was in 1997.  It was being generous to concede even ball-park applicability for a
one-year-old census.  It would be out of the question to think that a three-year-old census
could be of any value as a current estimate, given, for example, the well-known potential for
wolf numbers to rebound via reproduction and dispersal.  It is little more than a guess as to
how many wolves reside primarily within the 5,200-mile2 census area at present.

There are at least three reasons why ADF&G’s use of sampling procedures and
confidence intervals in trying to determine wolf abundance should be questioned, and why the
1995 and 1997 censuses might have been problematic even for the 1995 and 1997 esti-
mates.  The first two reasons recognize that significant numbers of resident wolves could be
absent or outsiders present during the week of the census, without any way to determine
which error dominates at the time, i.e., undercount vs. overcount, while the third implies an
undercount:  (a) There is a strong possibility of seasonal migrations by wolves to and/or from
19De with seasonally migrating Mulchatna caribou.  (b) Wolf family groups (so-called packs)
sporadically strike out on extraterritorial forays for other reasons for up to 30-50 miles and 1-2
weeks at a time, especially during mid winter when the counting is usually done (Haber 1977;
Mech et al 1998).  (c) The increased winter presence of tens of thousands of Mulchatna cari-
bou in 19De means that large expanses of snowy terrain become covered with caribou tracks
and feeding craters at the time of the year when the counting is done.  The ADF&G counts
rely heavily on finding and interpreting wolf tracks in the snow as well as on actual sightings,
but doing this becomes extremely difficult if not impossible amidst the massive caribou tram-
plings, in precisely the areas where wolves are most likely to be present.

Next to nothing is known about the number of established family groups of wolves in
19De, which is of much greater importance than the number of individuals in evaluating im-
pacts on moose (Haber 1977, 1992, 1996a, 1996c).  Predation does not change in the sim-
ple, more-or-less linear way with changes in area-wide wolf numbers that ADF&G and other
proponents of 19De wolf control are assuming, especially given the likelihood of continuing
high levels (or competitive release) of bear predation.
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It has been suggested that recent, widely publicized wolf attacks on domestic dogs
provide evidence that 19De wolves have remained abundant and are becoming desperate in
the face of decreasing moose abundance (Fairbanks Daily News-Miner 12/12/99; Associated
Press 12/16/99; Anchorage Daily News 2/6/00).  But these claims involve only three dogs in
the McGrath area.  Nine others were killed – presumably by wolves - near Allakaket, some
200 miles northeast of 19De, the only of the two areas for which claims about moose prob-
lems are being made.  It is normal behavior for wolves to occasionally kill canids from outside
their own family group, dogs as well as foxes, coyotes, and other wolves, while either inside
their own established territory or trespassing.  This behavior is not uncommon even when the
wolves are eating well from moose, caribou, or sheep inside their own territory (Haber 1977).
By itself it says little or nothing about wolf or moose abundance, least of all for a sample of
only three dead dogs.

Nor does it imply a danger to humans, as was also warned in the above–referenced
newspaper stories.  My 34 years and thousands of hours of close on-the-ground experience
with wolves in Alaska indicate a characteristically unaggressive response to humans, includ-
ing when the wolves are trapped, in groups of up to 15-20 adults, surprised at close quarters,
obviously hungry, eating at a fresh kill, or with their immobile pups at a den – circumstances
under which I would almost never want to be close to strange dogs.  One of the most striking
of the many important differences that one begins to see between wild wolves and dogs (or
wolf hybrids) after years of close study is in temperament, with the wolves exhibiting much
more “mellow” and unaggressive behavior overall (see also Crisler 1958).

Finally, in ADF&G (1999 – memo dated 7/2/99), ADF&G McGrath area biologist
Toby Boudreau told his supervisor in Fairbanks, Dan Reed, that it was his impression that
19De wolf numbers had “either remained stable or slightly decreased since 1997 [the last
census, resulting in the estimate of 56].  I feel very comfortable with the relevance of this
comparison.”  Without any new field information, on January 19, 2000 Reed told the Board of
Game that 19De wolf numbers might have increased to 80-120 at present.  I emphasize that
neither estimate is reliable; both are little more than guesses as to current wolf abundance.
Nonetheless Reed was willing to suggest this higher possibility at least twice to the obviously
receptive Board, despite what amounts to a recommendation to the contrary from his on-the-
scene biologist.     
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Bear information
Without any bear surveys or research in 19De, ADF&G’s 1995 user opinion survey

(Andersen 1995) remains the primary source of information.  This indicated that 19De resi-
dents considered bear numbers, especially black bears, to be at high levels across most of
19De.  In May 1998, on one of his first flights after becoming ADF&G’s new McGrath area bi-
ologist, Toby Boudreau (pers. commun. 1999) saw 22 black bears in less than three hours
without attempting to search for bears; he feels that black bears are probably at high densities
in this region.  Other ADF&G biologists concur and also agree that there is likely to be heavy
black bear predation on 19De moose.  At the January 19, 2000 Board of Game meeting,
ADF&G biologist Mark McNay reiterated that there is essentially no bear information for 19De
but that he assumed a 1998-1999 predation study by the U.S. Fish & Wildlife Service in the
nearby Nowitna area was representative.  According to McNay, this study indicated that of the
approximately 63% of the moose calves that died (no sample size given), 46% were killed by
black bears, 11% were killed by wolves, 4% were killed by brown (grizzly) bears, and at least
2% died from other natural causes.

There are reasons to at least suspect high bear densities in 19De.  Extensive re-
search from other areas of Alaska and the Yukon – all of it involving ADF&G biologists - indi-
cates how little moose populations that are subject to heavy bear predation are likely to re-
spond to wolf control (e.g., Ballard et al 1987, 1991; Boertje et al 1987, 1988; Larsen et al
1989; Gasaway et al 1992).  Monumental problems would be encountered in trying to reduce
19De black bear densities.  Under these circumstances it is difficult to understand how
ADF&G and the Board of Game could imagine that wolf control would succeed as visualized
for 19De, even if it were justified.        

A caribou alternative
One of the most important recommendations I made in Haber (1996a) was that,

should it become necessary for the state to assist 19De subsistence hunters, caribou from the
rapidly increasing Mulchatna center of abundance would provide a reasonable alternative to
moose-related predator control for at least the next decade or two.  This alternative still
stands.  Mulchatna caribou numbers were estimated to be well over 200,000 in 1996 and
have almost certainly increased since then (S. Machida, pers. commun. 2000).  Mulchatna
winter ranges continue to expand, with large numbers of these caribou now appearing in
19De each winter, northward to the Nikolai-lower Nixon Fork areas or beyond, within reach of
19De subsistence hunters on their own or with state-assisted transportation.
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Pre-1996 moose trends
At the January 19, 2000 Board of Game meeting, ADF&G regional supervisor Dan

Reed told the Board that, based on trend surveys (primarily numbers of moose seen per hour
while flying similar routes and areas from year-to-year), he believes that 19De had 2-3 times
as many moose in the 1970s-1980s as it does now and hence could again support these
numbers.  Reed indicated that this conclusion also followed from the impressions of longtime
local residents, including retired McGrath area biologist/trapper Pete Shepherd, who was on
the scene at the time.  He pointed to Shepherd’s professional experience in the region and
told the Board that this gave his views particular credibility.

In 1996 (letter dated 4/3/96), I asked ADF&G for all available pre-1996 information
on 19De moose calf percentages and other composition ratios.  I was given data extending
back to 1988 from four “count” areas (ADF&G 1996): Kuskokwim River, Candle-Wilson A,B,
Candle-Wilson C,D, and White Mountains.  Below are my graphical summaries of these data
(8 plots).  Where there were two or more surveys during the same period of the winter for a
given year, I used a mean value.

Trend Data, 1989-1996 - Kuskokwim R.
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Trend Data, 1989-1994 - Candle-Wilson A,B
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Trend Data, 1988-1993 - White Mountains
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This information does not provide scientific support for Reed’s claim about a 2-3x
moose decline since at least 1988, at least not on the (sub)unit-wide scale he indicated to the
Board.  If Reed was referring to events prior to 1988, he was either conveying subjective im-
pressions or interpretations from data that were withheld from me.

First, it should again be emphasized that moose per hour data are unreliable and
often misleading as indices of population trends.  This is because of numerous uncontrollable
sources of variation from year-to-year, such as in snow conditions (which markedly affect both
moose movements/distribution and observability), light conditions, flying weather, pilot/obser-
ver experience, timing of surveys, and the routes flown.  Former McGrath area biologist, Jack
Whitman, warned specifically against relying on moose per hour data for the McGrath area
(ADF&G 1996).

Calf percentages can be used to evaluate trends, but only with much caution and in
conjunction with at least some density information.  These rates do not change in a linear way
as is commonly assumed.  For example, while they increase with increasing moose densities
from the predator pit to densities corresponding to the peak in moose net production, they
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then decrease as the population continues to increase from that point toward habitat limita-
tions.  Conversely, they increase as densities decrease back to the peak production range,
then decrease from there to the upper threshold of the predator pit.  Thus, within this (upper
stability) range of densities alone there are several opportunities for interpreting trends in calf
percentages exactly backward and concluding that they indicate a moose decline when num-
bers are actually increasing or indicate an increase when they are actually declining.  Mis-
takes of this kind usually are not very serious while densities are still above the predator pit.
But once well into the pit range, remedial action becomes much more difficult.

Second, only the two Candle-Wilson count areas are well within 19De.  Kuskokwim
River and White Mountains are primarily outside, albeit in adjacent areas westward and
northward, respectively.  This may help to explain the 17% vs. 9% difference in 1996 calf per-
centages derived from the 1,819-mile2 census area vs. Kuskokwim River.

The Kuskokwim River count area (McGrath downstream to Nunivak Bar, just below
the Selatna R.) provides some of the easiest hunter access in the area, by riverboat.  Despite
the fact that it is also among the best riparian habitats, it would not be surprising if its steeply
declining calf percentages reflected a serious local decline in densities since 1989, triggered
by overhunting, although the relatively high, stable harvest rates since 1992 – which this
count area probably heavily influences – tend to argue against a decline well into a predator
pit.  A decrease of some kind is much more likely than an increase, because an increase
would imply that densities were well above the range of maximum net production, which is
unlikely for such a heavily hunted area.  Whatever the case, this count area relates only tan-
gentially to the debate about wolf control in 19De and probably lies within the territories of 2-4
groups of wolves at most.

White Mountains shows a significant increasing trend in calf percentages since
1988, most likely just above a predator pit range of densities as of at least 1993, with num-
bers slowly increasing.  Again, this count area relates only tangentially to 19De.

This leaves the two Candle-Wilson count areas.  They are located up the Kusko-
kwim system from McGrath and include the lower third of the North Fork, within central 19De,
an area of generally mediocre-poor moose habitat with at least moderate hunter access.
Candle-Wilson A,B suggests relatively stable calf percentages and numbers since 1989, just
above a predator pit range of densities.  Candle-Wilson C,D indicates a significant downward
trend since 1989 and the possibility of a local problem by 1994.  However this trend is heavily
dependent on the 1994 data point, i.e., 7%, which was derived from a sample of only 41
moose.  This is in contrast to the samples of 85 moose for 1994 Candle-Wilson A,B and 215
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for the larger area covered in the 1996 census, both of which yielded much higher percent-
ages, i.e., 15% and 17-18%.

There is a good chance that 19De moose numbers/densities were higher in the
1970s or 1980s than they are now.  I have already suggested that they may not be far above
the predator pit threshold at present or, more accurately, not far above this threshold in cer-
tain areas of 19De.  But there is no scientific basis for Reed’s claim that they were 2-3 times
higher, or for Rue’s (1996) “many times more.”  These claims are not supported by the scarce
population data that are available, and they remain doubtful on the basis of the large ex-
panses of poor moose habitat in this region.  Nor does the mere occurrence of a decline nec-
essarily imply a biological problem - quite the contrary for the ups and downs that typify most
natural populations and systems (Holling and Meffe 1996)

To whatever extent 19De moose may have declined since the 1970s-1980s, the
best and most recent data available from the 1990s still indicate good overall recruitment (17-
22% calves in February) and hunter success.

ADF&G launched a wolf control effort in the adjacent 7,000 mile2 Nowitna area in
1979-80, based on much the same kind of information and arguments that are now being ad-
vanced for 19De (Haber 1987, 1996a).  Without any census data, then area biologist Pete
Shepherd and other longtime residents insisted that Nowitna moose numbers had declined to
about 1,000 as of 1978-79.  He/they considered that there had been twice as many moose in
this area 10 years earlier.  ADF&G emphasized Shepherd’s experience and the credibility of
his subjective impressions in deciding to proceed with Nowitna wolf control despite strong
scientific objections from outside ADF&G and intense public controversy.  ADF&G then did a
moose census in 1980 (via stratified random sampling) – the first ever in the Nowitna – and
found that there were 3.5-5 times as many moose as Shepherd and the others had claimed.
Yet Shepherd’s impressions are still cited heavily by ADF&G in support of the latest claims
about major long term declines of moose in that area of the state.

My own 19De aerial surveys and related moose impressions pre-date Shepherd’s
tenure as McGrath area biologist.  I flew sporadic surveys in 19De beginning in 1966, espe-
cially for caribou and wolves in the Swift Fork-Tonzona area.  I do not recall seeing indications
of the much higher moose abundance now being portrayed.  Of course these impressions do
not contribute much if anything more from a scientific standpoint about 19De moose trends
than do Shepherd’s (or others’) impressions.  Neither set of impressions is reliable for such a
large area.  Moose are simply too difficult to evaluate even under the best of conditions, with-
out formal censusing.  I recall landing in McGrath to re-fuel on these early flights and visiting
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at least twice with area biologist Dick Bishop, Shepherd’s predecessor.  Bishop was eager to
hear what I had seen each time, stressing that poor funding severely limited his own ability to
gather information on behalf of ADF&G.     

Other
I discussed several additional issues in Haber (1996a, 1996b), including the impor-

tance of distinguishing between the most productive versus habitat-limited moose densities,
the importance of recognizing that 19De is anything but a single biological unit and of man-
aging accordingly, and the pitfalls of trying to reach conclusions about predation impacts and
moose trends from wolf:moose ratios.  Readers should refer to these (1996) comments,
which I still consider to be current.     

Model predictions
 At the January 19, 2000 Board of Game meeting, ADF&G biologist Mark McNay

met with the Board by speaker phone, to describe a series of simulations he had done for
19De, copies of which were also faxed to the Board the same day.  The objective of these
simulations was to predict the moose results of various wolf control and other management
options.  The Board left little doubt in its subsequent deliberations that McNay’s simulations
(predictions) were a major influence in its decision to declare a 19De biological/subsistence
emergency and re-authorize wolf control.

These simulations, which run from 1996 to 2016, immediately stirred my interest if
only because they predict responses that are contrary to what has been observed in several
major wolf/bear-moose field studies, all of which involved ADF&G biologists (see “Bear infor-
mation” for references).  For example, they show 19De moose increasing from 1,400 to 2,100
in 12-15 years with a 10-15-year reduction (via control) in wolf numbers from 50 to 20 but little
or no reduction in brown bear numbers and none for black bears.  In the real-world cases that
have been studied where there were moderate to high bear numbers, bear predation pre-
cluded a substantial moose response despite wolf control and showed strong indications of
continuing to do so at the time wolf control was terminated.  The simulations McNay de-
scribed for the Board also predicted that, if nothing is done (no predator control), 19De moose
will continue to decline for 3-5 more years (from 1,400), then remain at about 1,200 for at
least 10-15 years.

This model (McNay and DeLong 1998; ftp://ftpr3.adfg.state.ak.us/Programs/PredPrey/)
merits detailed consideration in a separate report.  However, a few comments are pertinent
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here:

• “Garbage in-garbage out” is a worn-out cliche that is commonly used by critics of

modeling, usually inappropriately.  In this case it is an apt characterization of how 19De was
modeled.  The model was initialized with virtually all of the problematic data and assumptions
discussed in the foregoing sections.  Each of its predictions starts with the alleged 1,900 to
1,400, i.e., 26%, 1996 to 1999 moose decline, numbers that were derived by extrapolating
statistically indistinguishable estimates from a 1,800-2,000 mile2 census area to 5,200 miles2.
McNay told the Board that he adjusted mortality so the moose population would continue to
track the same rate of decline (1996-1999) through 2000.  Likewise each prediction starts with
50 wolves, 500 black bears, and 20-65 brown bears, except that these numbers are assumed
to remain constant unless reduced by control.  Thus it is easy to understand why the “no con-
trol” management option shows a further decline to only 1,200 moose and a low stable equi-
librium at that number.

Interpreted as they should have been, the 1996-1999 moose census results indicate
a range of possibilities, from a decline of at least 43% to an increase of at least 26% (507-839
vs. 477-641), with the accompanying calf percentages (17-22%) and hunter success rates
favoring something closer to the middle (little or no change) and in any case above a predator
pit.  This alone would have drastically altered the model’s long range moose predictions.
Since next to nothing is known about current or recent wolf and bear numbers, markedly dif-
ferent moose predictions are possible on that basis as well.  While 500 seems like a reason-
able black bear estimate, so are 1,000 (see Haber 1988) and 200, given the absence of any
data.

• A model such as this supposedly imitates the real world, albeit in a simplified way.

It consists of functional relationships developed as much as possible from field data.  McNay’s
model, however, allows users to pick and choose many of the most important values and their
patterns of change in an almost arbitrary way, indeed whether some of these relationships are
even engaged.  Predator functional responses provide an example.  These are left as a user
option, and when they are “applied” their “thresholds” and basic forms are specified a priori.

All predators that form a strong search image, especially wolves and bears, display
a functional response when they hunt; functional responses and hunting are synonymous for
such predators.  This refers to their short term kill rates across all possible prey densities, not
just within some specific low range, as McNay assumes.  It is related to the predator’s time
budget, search efficiency, the density of each prey type, available carrion, and other variables
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(Haber 1977; Walters et al 1981).  Exactly how this response changes, including where or if
an inflection occurs, depends on how a host of internal population and system variables
change.  It isn’t something that is turned on or off or adjusted willy-nilly beforehand by some
external force in the sky or at a keyboard.  These and other predation-related liberties that
McNay’s model takes with the real world (e.g., failing to allow for any replacement effects or
competitive release) probably help to explain why it predicts such different outcomes than real
world observations show for moose-related wolf control in the face of high bear numbers.

• Trying to make specific, long-range time stream predictions is the most risky of all

uses of modeling.  Errors such as discussed above are easily propagated and magnified.
Ecological systems rival climate systems in their complexity, and everyone knows how reli-
able models of the latter are at predicting the weather beyond only a few time steps.  With
much more field data for a specific wolf-moose system nearby (Denali) and a more complex
and realistic model, associates and I quickly concluded that single time predictions were not
very meaningful or reliable in a stochastic world (Haber et al 1976; Haber 1977; Walters et al
1981).  We were able to gain a better understanding of system behavior and develop man-
agement recommendations (as well as introduce the now widely applied ideas of predator
pits, recruitment curves, functional responses, etc to wildlife science) by using our simulations
primarily to examine components of system change rather than as specific predictions.

What is especially puzzling is that the Board of Game and ADF&G seemed to un-
derstand this limitation two days before the 19De deliberations, on January 17, after a similar
modeling presentation by ADF&G concerning alleged moose and caribou problems in Game
Management Unit 13.  It was again McNay’s model that was being used, this time for specific
10-year predictions about GMU 13 moose, caribou, wolves, and bears.  After this presenta-
tion, primarily by ADF&G biologists Bob Tobey and Ward Testa, Board members asked how
confident the biologists felt as to the reliability of such model predictions.  Both Testa and To-
bey answered that they were not very comfortable with them.  Testa went out of his way to
add that such predictions should not be taken seriously beyond 1-2 years at most.  So why
did ADF&G and the Board continue to feature these same 10-15-year model predictions in
the wolf control decisions that were made for both GMU 13 and 19De on January 19?
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cent calves suggests population stability for the census area. However, this percent-

age in combination with the relatively low density also implies that stability may be
occurring just above a "predator pit" range of densities at present. Thus, the avail-

able data indicate enough of a chance for a problem in this portion of 19De within

the next few years to warrant close monitoring with hiEh quality late winter census

and calf :cow surveys and tight control (but not yet a closure) of the harvest.

6. ADF&G claims there is a high wolf:moose ratio in 19De - i.e., one wolf per 12

moose, "the highest ever recorded in North America," with a "very high" wolf popula-

tion (10.8 wolves/1000 square kilometers) and an "extremely low" moose population.

These assertions have contributed greatly to the apprehension expressed by tocal

residents, and to their demands for wolf control. The claims about a high wolf :moose

ratio are unwarranted. First, as noted above the existing moose census information

is applicable to only 26 per cent of the area, and the wolf census information pro-

vides only a ball-park estimate. Hence there is no basis for accurately calculating a

current wolf :moose ratio for 19De as a whole. Whether this ratio is 1:12, 1:20, or
something else is purely a guess at present. Second, 10.8 wolves per 1000 square
kilometers is not an unusually high density for this type of subarctic system. Similar
or significantly higher densities have been observed over other large areas of
Alaska and northwestern Canada recently, for example in Denali National Park (up

to 11.211000), the Kenai Peninsula (up to 12.3), GMU 20A (up to -16.0), southwest-

ern Yukon (up to 12.4), and in several areas of northern British Columbia (up to 14.6,

15.7, and 39.3). Third, wolf:moose ratios, even when calculated accurately from
good wolf and moose census data, in general do not provide reliable indicators of

changes in predation impact. For example, absent moderate-heavy exploitation or

control, the rate of kill for an established family group ("pack") of wolves does not

continue to increase proportionately (linearly) with the number of wolves present

above a group size of 5-9, contrary to a basic assumption in the use of these ratios.

Regional kill rates are likely to change more significantly as a function of the number

of groups rather than the total number of wolves. Thus, in certain cases a near natu-

ral population consisting of fewer, larger groups could be erroneously rated as of
higher predation impact than a reduced, highly fragmented exploited population.
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Frank Rue, Commissioner
Alaska Department o{ Fish and Game
Juneau, Alaska

P.O. Box 64
Denati National Park, Ataska 99755
December 10, 1996

Via lax: 907-465-2332

Re: wolf control in the GMU 19D (McGrath) reoion of lnterior Alaska

Dear Frank:

Last week ldid some aerialreconnaissance surveys in the GMU 19D East (1gDe) region of
Interior Alaska, as a followup to my May 1996 report, entitled "Moose Hunting and proposed Wolf
Control in GMU 19D East, Interior Alaska - A Preliminary Evaluation." The purpose of inis letter is to
briefly update that report with a couple of major observations from my recent surveys, which I believe fur-
ther emphasize the questionable nature of your present 19De wolf control plan.

Mulchatna caribou
Over the past month or so, a large segment of the Mulchatna caribou herd moved from the

Lime Village area northward into the heart of 19De. The caribou, tracks, trails, and feeding craters I ob-
served indicate that this movement involved on the order ol 1O,OOO-30,000 caribou, extended north-
ward to the Nikolai-mid Nixon Fork areas, and was bounded on the east and west approximately by the
Big River and Takotna River. lt passed directly through or within easy snowmachine access of all villages
in the region except Telida, where only one family resides. Many of these caribou may have already ie-
turned southward toward Lime Village. However, substantial numbers still remain, scattered across the
region in numerous small groups. I had no trouble seeing 5OO or so during only a few hours of flying,
without any organized searching and despite large areas of heavy forest cover. Caribou were still easily
available to many of the local residents at that time. For example, from Takotna, the second largest vil-
lage in the region, snowmachine hunters could have found caribou easily enough a shorl distance up
the Takotna River on December 3 to have brought back much of the village's winter meat requirements
that same afternoon.

Recall from my May 1996 report (above) that I emphasized the increasing availability of
Mulchatna caribou as a reasonable alternative to the moose-related wolf control that your Department
(ADF&G) has strongly promoted. In that report, as in earlier reports and pubtications, I pointed out that
range expansions, leading eventually to longer term shifts this far and beyond, were to be expected. I
noted that old caribou drive fences show that the people of this region have subsisted heavily on cari-
bou in the past; eating caribou is nothing new for the region.

Given that ADF&G biologists played a central role in stirring locals, the Board of Game, and
others into the current wolf control thinking, including with stories in the media, I wonder why you have
been so quiet about this latest (Mulchatna caribou) turn of events? As recenfly as in an October 10,
1996 ADF&G report, entitled "Moose and Wolf Management in Game Management Unit 1gD," ADF&G
concluded that there was no alternative to wolf control in providing for the subsistence needs of 19De
residents. There was still no mention of the obvious Mulchatna caribou alternative. ADF&G should now
admit this caribou "oversight' or at least should stop beating the drums about a continuinE 19De subsis-
tence hunting "problem. "

Caribou appeared, literally, in the streets of McGrath recently. But well before this, in past
years when Mulchatna caribou were still expanding northward into the Lime Village and lditarod areas,
they provided a reasonable subsistence alternative, per details in my May t SSO ieport. Even when
movements are erratic, it is not difficult to find large segments of this herd. For at least the next decade
or two, this is likely to translate into a more dependable source of meat for 19De residents than would
the highly speculative wolf control scheme now authorizedtor the region, especially in view of your
moose habitat assumptions (below).

19De moose habitat
ln the alorementioned May 1996 report, I questioned the moose population objectives for
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the 19De wolf control plan that ADF&G convinced the Board of Game to adopt in fall 1995 These
moose population objectives imply area-wide moose densities comparable to the densrtres found in
GMU 20A, which, among other impofiant differences, provides much better moose habital. In the
(above) October 10, 1996 report (pp. 3-4, 6), ADF&G continued to insist that, "Habitat quality and quan-
tity, and the nutritional status of moose are likely not limiting moose population growth in GMU 19D-
East," despite admitting that "quantitative data" to "thoroughly address" this issue are "not available."

My own subjective evaluation is that there is enough quality habitat in 19De to support low
density moose populations with the good physiological indicators that the ADF&G (Oct. 10) report de-
scribes but not the kind of population increases ADF&G visualizes (and which are sel forth as objectives
in 5 AAC 92.125, readopted). With only one census (February 1996), covering only 26/" of 19De, it is
impossible to reach conclusions as to the enent of any 19De moose population declines over recent
years, which leaves ADF&G's current high-density "recovery" objectives all the more questionable.

The ADF&G report (p. 3) claims that riparian moose habitat occurs in abundance in 19De.
Howevel the report does not point out that much of this habitat (e.9., along most ol the North Fork of
the Kuskokwim, at least half the Nixon Fork, and most of the Takotna River above the Nixon Fork) is of
poor quality and/or occurs only along scattered river bends in narrow strips amidst stands of mature
spruce, scrub spruce-muskeg, and mature birch-spruce. The "wide bands" of good riparian habitat
maintained by shifting river f lows (especially willow stands) to which the ADF&G report refers occur only
along limited (19De) sections of the Kuskokwim system, such as from McGrath downstream to the
Selatna River.

The ADF&G report comments about the availability of additional riparian habitat around "hun-

dreds of boreal lakes and ponds." But it fails to mention that, in 19De, such lakes and ponds are often
tound within areas of semi-open scrub spruce-muskeg (e.9., in the flats south of the lower hall of the
Nixon Fork and throughout a wide corridor south of the North Fork, from Telida southwestward to Nikolai
and beyond), where quality willow forage occurs only in extremely narrow, limited, scattered stands.

The ADF&G report implies (p 3)that wildfires have created large areas of good moose habitat
away from the rivers and ponds as well, particularly in lowland areas. This is nonsense. One of the
strongest impressions one gets in flying this region is of exceptionally poor moose habitat away from the
rivers, covering large expanses of lowland and hilly terrain, due to a scarcitv of natural fire-created suc-
cessional mosaics. Even-aged spruce and mature birch-spruce forests, together with scrub spruce-
muskeg, all of which constitute poor moose habitat, dominate the landscape in 19De, especially in most
of the North Fork, at least half of the Nixon Fork, Takotna Rivet and Telida-Nikolai areas. Distinctfire-
created successional mosaics ol good habitat are the clear exception in most areas, not the rule.

In short, ADF&G has advanced another frivolous wolf control scheme. lt is an old story. lf you
decide to implement this plan, either formally or by assisting private hunters and trappers, it will surely,
and I believe justifiably, ignite another round of outrage from Alaskans and on the national and interna-
tionalscenes.

Finally, in my previous letter to you, dated May 7, 1996, I said I would soon be providing an
evaluation of current wolf management policies in Alaska, including of the prevailing view that wolves
can be harvested at least as heavily as moose and caribou without significant biological impact, so long
as overall numbers remain relatively high or recover rapidly. That evaluation - "Biological, Conservation,
and Ethical lmplications of Exptoiting and Controlling Wolves" - was published in the August-September
issue of the Journalof Conservation Biology. I hope you will give it careful consideration.

Sincerelv. !- -
t < - !
i a ;

Gordon C. Habet Ph.D
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DEPARTMENT OF FISH AND GAME

OFFICE OF THE COMMISSIONER !

TONY KNOWLES, GOVERNOR

P.O. BOX 25526
JU NEAU, AUSKA 99802.5526
PHONE: (907) 4654100
FACSIMI LE: (9o7) 465 -2332

December 30. 1996

Dr. Gordon C. Haber
P.O. Bcx 64
DenaliNational Park AK 99755

Dear Dr. Haber:

ln response to your letter ofDecember l0 regarding wolf control in GMU 19D-East, Alaska
Department ofFish and Game biologists do not, as you assert, play a central role in stining locals and
the Board of Game into promoting wolf control. Local residents and the Board of Game requested
department action regarding moose and wolves in GMU l9D-East. Department biologists have a
responsibility to work with these groups to improve subsistence resources. Aided by the Tanana Chiefs
Conferencg local residents asked to meet with the department to discuss low moose densities, high
wolf numbers, and increased difficulty in meeting subsistence needs in GMU lgD-East. In response to
those meetings, department personnel conducted aerial zurveys of moose and wolves. The moose-to-
wolf ratio in this region is the lowest the department has recorded in the state. However, the
department's October l0 report, "Moose and Wolf Management in Game Management Unit 19D," did
not conclude that wolf control was the only option. Wolf control is only one intensive management
option in improving wildlife resources. The October 10 report identifies options available and describes
the legal authorities and mandates which authorize the Alaska Department of Fish and Game to
decrease wolfpredation. In short, the department is not "beating the drums ofwolf control," as you
claim.

All the information the department has available indicates that moose in GMU l9D-East are not food
limited, as you claim in your admittedly zubjective evaluation. The area biologist in McGrath has
worked over the last ten years with the Alaska Fire Service to implement limited fire suppression to
develop a good mosaic of successional vegetation stages in GMU lgD-E. Moose habitat conditions
today appear as good or better than when the region supported many times the moose now in this area.
Dat4 including the high level oftwinning and the high fat content ofbone muurow samples, also
indicate that browse condiiions are excellent.

Since 1980 the department has documented the expansion ofthe Mulchatna caribou herd to the north
and west. This is the first time in many decades that this herd has been in the proximity ofNkolaiand
McCrrath. Residents there have not had the opportunity to harvest caribou locally for many years. The
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DEPARTMEI'{T OF FISH AND G.'L}1fE

TUE 05 : 22 PI{ COI{I{R, S OFF ICE ADF&G 1 +907+465+2332 P, 02

TO NY,{NOW LEs, GO VERA/OR

P.O. gOXtE5?6
J IJNEAIJ, AJ( 998045526
PH9NE: (907) 46+6111
FAX: (907) 485�2332

OFFICE OF THE COMMISS/ONER

SENT \TIA FACSLMILE TO (907)3 3 7.77 88

.rrch 26, 1996

Gordtln Haber
,08 E, 43'd,#?D

:',;hcrege, AK 99508

L')ear l'.k. Haber.

Regarciurg your telephone request to Commissoner Rue eariier today, I arn faxing two mentos

frorn lack Wfuitnran to Fish and Game staffregarding moose and wotf survey work.

A copy of the subsistence survey of McGrath residents is being DHL'ed to our Anchorage otitce

at rjj Raspberry Road. you should be able to pick it up from Susan Rose of the wildlife

C onservation Division on Thursday.

lf there rs anything else you need, please don't hesitate to drop us a ilne-even a han4i rluen

f;ixed note is fine.

\*- --

Carla B Seibel
Ser;retary to thr

Commissioner
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PI{ COIII{R'S OFFICE ADF&G
F iSH e [iHllt-l'lcl'l(Hln

FAX N0, 1+907+465+2332
I  i r - ,  l r v .  9 v  I  J L a  r v b w

STA-TE OF AI,ASKA
DEPART}TTENT OF [.ISH.{ND GAlVlE
W&I}LIFE CONSERYA'ION DIVISTON

MEMORA.I\IDUM

DATE: 22 Fcbruary 1996
TO: See Dshibution
FROM: Juck Whianau - McGrath
RE: l9D-East Moose Surv'er:

tturing the period 13-20 Februan. t:i'r6, field work rl'as cunducted in aporrion (l6lE n:r '
of Gnme Malegenent Unit ltlD East to estimato tlre nustl'er uf rntxrse ourrcat)y lpsi.tt;.
thsre. Persomel. forthe sun'ey inciudeC Jin Woolingion wrd Jay Ver Hoef from
f'airbanks Ftsh ABd Came. Mark Ccx atd Coie Ciancey (Lu.al residmts), pilots Tom
Knighr (Hagluod Aviatior), i{ick $"risher and Marty Wehb (Fairbanks), and Jim Ellis
(McGrath). Jack Whiunen acted a-s obsen'er riunr-*. '1,'e stratificeti'on, and piloted the Fish
and Oame PA-l8 dwine poniou i.;'f Les suraey. Wi$out the assistaaCt of each ol these
peoglc, thc surve-"* ranculd not have been;trlil' ; .uespite trtrc days of wealher deiays, the
suffey r+as compieteti without prr;t,lemeir+ rl+;'s+ movElucnt$.

A total of 11.0 irours \{'as speot stral: , ! ,, - , :'' o.rpa in a C'18-<. Sepuating Cistirrst sfra'ta
*'os ditHc,ujt duc to cxtrolrriv [0rr,'r:- - :; ii.r*-ilb€f,s- Thfee firlata wcrs agfeed upon (lOw =

75 saraple r-u:rits- nre,,lium: 78. srrr ' ..r!1 : 10), and flrveying ildividust sarnple nnits
'negan the cer af-er sbatificati':n il:s.i- ;r rvsrr concluded- Forry-eight sarnpte units wgre

fiO*n {48 i.; l5? : ?9.4%} fit €j.r r:-'f:'ige of 4.64 inin/rni'. An additiOnel 10.8lus on 31

. Eas wii.ir ,.fl.rn$lc rudts wei: suh,;s1e,1 to ii.'i-nsive flf ing t0 0btain a sishtability

cori'ecLroi; ttL:ir-tT laclurlng stratificetlon tfugni.-: a total of 62.0 hrs u'art logged d'iuing the

sulve,i. r. :.:_ :i..!lsF fbnr- tiure to a$u l+:= :ampie unirq-

Thgovr,:;, ' . :: r;::at)nr.:1i+ dcnsig,int,--r '.-rrvqytti'sawtltt0.3705moosg/fiIi2 fcrA. ,:ii

popul:,-. ', i ' :'i z'l oi -'v{ 
t ?4.5V/o. .::}i r:,' sradlieti as high densty had_0.64

Irrooie.l, . rii;. 1,rJl - ,; 03? inoosetsri*, a;li lows at 0.23 mooseimi-. Cs'lves

c{rlei:r.rs-:" . ',n ., .:..+]laiOn. fi;," :1(iF w?E t-,ol'rpqlcd al 1'133,

P, 02

If rx,g agSU., : -1f ' , .

p':p*irtiurus - .' -,
amvg ai anirltc' ,.. 

'"

::-. r'.T lt3l,{ided if :

1:ri iCP. a;i.i nO O*io .
p::cdat$rs ou tlr* er:- r'r ''

'om fhis Polu!+i"' ' -
+d,i ct the st'a:-.

'.rngtd sirice Februar5' l9P), and ?) woif
",e'vd during Febn-':y 1! 95, we
iliowiedge, tiris rs thp iowest ratio

.*elt E-, .-t5.loti: r-o pf lqdc an altcrrratc fOc,xi

..;. Bears (ooth biacr e.ll'. tllir.1'I1) tre poteotiai added
; nc B,enui="::r:r. Fiul}rer! l(-i..," ei estimare<i 35 nroose

,;] .o:. ,-,irseatL.n.: erc:'iii:ng fO appfoximeteiy
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f lAF^-zE-gS ilgp 2$l3b i ' lbn e urulr-frcunnrli I rrir I 'vr

Disribution:
tbrl tseokcr - ADF&G AnchoragE
Cole Clencey - McGrath
Ray Coliins - Sic$rath Advis. Cornrnittee
Mark Cox - McGrath
Jiffi Ellis - I'{cGrath
Cathy Harms - ADF&G Fsirbasls
Tom Kniglt - McCrath

hdark McNay - ADF&G FaLbanl$
IFEttl Pskruha - MT}{T, MeGraIh
DanReed - ADF&G Fairtrarrla
Rick Swishet - Fairbanks
lny Vt= Iloef - ADF&G Sairlxnis
Many Webb'Fei$atlks
Jilrr Woolington - ADF&G Fairbanks

?;
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110N
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. FAX N0, 1+907+465+2332 P, 04

sT}.TF Otr AT'I5XA'

oii**toT oF Frsil alTD GAM^E

ii*tinn s'111g1svATi0N nrvtqroN

l jEt{oli]1}IDUI'1

Datc: 3l Fobrr:ar1" i995

fo, *"tt TaYlor - Fa:-rbarkg

Fr:onrr Jack Whjt'fil":n - llcGrActi

Re: trgD-EaEt, lioif S\rrveY

a wo).f csrvev of 5'200 nit ia che l&per f 'ugl*oi{win:ti 'r 'ss dralnage-*it ir i--

s u b u - t i b 1 e D v t 5 " * o o ' p i * ' * a d l r i l r e i t - p * * i ' o a i 4 - S O F e b r u a r l r ' I ' i e h a d f s a
bgSEpOSElb ]ecaEb i i t eu : . l t t a -1 -pe r - s \? lu le l f e rqbcs ' r sv iSY ' i $c lud ingu 'a r l ' c
lrtcNlf, Jitt h'oolingtorr' D8rtrly O--""-t"U -nd rnyseii trtm Region IfI' iarl

Bcc,ccr trc,o xegl.i-if , and a.*ck tilof"=t- Gathcriug a l'FUt:'ri:: :::': 
"*]a

be impc=eible trlrrr-ri--or=Buioo,-p."fr.p", 
of ml' l"a"l '- iog ai*l itreet '

+eneral-ly. we.ALher coacitions 
.'dere coadueive for the survF'J effort, *:'.*h

E . } l e c x c q p l r g n o f g t r o E g E u r b u l e n g w i t t g g d u r l n g a c o u p l e o f t s } : e < l i r ' y u ' ;
won't bave the ii**' thry of txpenaiEures fo! 4 wh:Ie' b'r! T sus3ree--

rhat r spent abou; $8'500' *"tJt-It-lintiAetl?:y *tt expenElve -'hax

:he- nrle-of-tuu:nb 
'col'Lar-p*t-oF li-;l;" *=:i:^t"' r Lhink .'he h:gh

col1ar*Fer-ni:'e co*i* **re'n*"Ei"u-ot de$3e wr'L!e sprJce fcres?g ii Ruc:r'

of tbe alGflr t't*'""tc in tbE l"Ltt*"' and big'h "roif deneities'

rnahinE trgchi]1g difficult, :::;;;-"f 
"l* tiel:hetr' we ttere r!$L abi'e t,J

f in iehcbeexr ier : ref lorEh'ea5t* i - t "e-(o*u ' "Mi i rc l r r r t r i : :e) 'bu i 'Lh j 'Ewas
;eneidered, aed all eff,crt *tt i*-*ont'iguoue sasrple unitsa' rnakinE ax

eetimale pceElble in' the area LhaE vras firlished'

E a r I a n d I ( w i t h M c N a y ? ) w i l l v t i : - s . F a . t i n a . ; - r e P o r t o l l O u - r a c c i v i ' ; i e s
aurlng 'n* o**|'-"o*il weeks, ttri" eirourd be r.roasidered B vety

p r e l i r n S a r y * . * o ' * i * * . A t o b a ] o f ' a 0 \ ^ r g ] . g e B v r E r e a o t u a i l y t a l l i e i ' .
r*icb a total- Datrul'atipr:' astiinal" og tgc vrglwec in tbe 6?udy ared'

bcinsicrfi on" u'ii-*o p*" 1'000 it#-"t to't (a verir bigh poprrirtiort

de$s!iy). Ar,'Ii i i-nli 'rt ', r doil '" i l"'.:"'::d::"e l:nits about o'r= mae'

polnb, buE or*iliJr*ry cal4ulaticns iadicate it wilf :)e ex-r=einely tig'nc '

I { g a i n . a l l p e r e o l u r € i i h a t c a : n e c c M c G v a - * h f o r t h i s s u r v € Y F l r o u ! ' : i b e
ccmmended on a Job *ell doue. 

' 
i certa*ry appi*ciale lttlo= professior-ei

a f fs t ts ,

?:-
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ro :  G ,
Phone,/Fax:

Comments:

FISH & GAI{E_HCGRATH

st,ate o,9 A1?gka
Dept. of Fish e Game

YcGrath Area Office

FA){ N0, 9075243323

P.O.  Box  230
McGrath, AI(

99627
(907' t  524-3323 phone
(907) 524-3324 Fax

Date: l2?){

lotal Pa

P , 0 l

,affite0m)

Fax

l/t -

w
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l'ear

Deusrty
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l 8 t 9 .37 2 1 5r 999 2645 .7.s

le99 2072 .27 tt4.6
| 23-31
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P, 03

cunent extranolated moose popuration vstjmate fbr r9D East (5,200 miz) is r,300_r404
ffit';T;ltetwecn 

167o aad 23ozi, of the population gJ* * for tbe 1,ear 2000 in

HAR\{EST GRAPH

$ilil 
t graph ofthe rvponed harvest data from the villagcs of \{cGrarh, Takotna. and
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1300
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i Area ,.

Teble I Moose and wotfdensity information for l9D East,
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Table 2. Wolf densiry information for l9D East,

FAX NC, 9075243323

Range Population I
Estimare
(5200 rrxi?

I Wolves
I Ve""- Estimared

Densrry
(Wolves/

Moose/
Wolf
Ratio

ndz

L - - - i
,ox-oq 1 ?1995 5200 03 144 +27.7

t997 5200 ,ct079 t30 8 008-.0t4 23-25
- Variability is a function of the difference iAdmaGa

moose populations.
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roNY XNOWLES, GOVE awOF

P.O, Boxzw
McGrath, At< 99627
PtaQNE: (&7) 524-3933
FAX: (9Ql)524-3$24
erndlbo&re au@fisngane.slar? ok us

$TATE CIF AIA$KA
DEPARTMENT OF FISH AND G^A,ME

DIVISION OF WILDLIFE CONSERYAT'ON

From:

To: Dan Reed Jub 2', 1999
Rqgional Supervisor

Toby Boudreau
fuea Biologist
McGra$

Suhject: tnformation for BOG summer worli session

1998/99 winter wealher conditions: I reviewed thc daily weather records from Decernber
1998 to May 1999. Measured srow deprh in McGrarb never e6ceedod 27 inches and to
c,omparc, data collegted from the Innoko River drainage indicated a maximum measured
snow dcpth of 28.5 inchcs. Temperatur'* varitxl, with some cold spells, bur no drastically
long cold spells were recorded. My overall inrpression of the winter was it was average.
Based on work oompiled in Frarurnann and Schwanz's book on uroose, it takes mow
dcpths $eater thatr 28 inches to begin to errryetically stress noose.

Moosdwolfratio: Utiliziog the 1995 wolf Estimete data and thc Febnrary 1996 moose
data,lhere was 13 rnooselwolf in 1996. That is bascd on midpoint estirnale of ?64 moose
and 5 7 wolrrcs Q 1.44 wolveJl0OOmi2; in an I 8 t9 mi2 area of I 9D east. Using tbe i 997
wolr'esimate data and the February 1999 moose densty there is 25 moose/wolf That is
based on 563 moose and, 22 wolves in an area 2072 mf ( 1999 contrastod area of l9f)
moose survey). Uyou have any questions in regard ro thc timclincss olthe wqlf
population estimatc and the cornparison to the 1999 moose estimate. I wanted ygu to
know that based on my own impressions from flying around t}e cotmtry and information
from local trappers thar the wolf population in 19D has either rcrnained stable or sligirrly
decreased sirce 1997. I feel very comfortable with the relwance of this comparison.

Othcr information:

Area
l9D (total subunit size)
l9D Ea$ wolf survey area
l9D East mooge estinale area (1996)
l9D East meose estinate area (1999)

Cunent wolf estinrate tbr l9D EEst (5,20C rni3) is 56 wolves, which is only 6 rnore than
the limit set in 5AAC 92.125 (c)

=12,944 612
= 5.200 mi? (q3o/oof total)
= 1,819 ffiz (35% of u'olf area)
:2,645 mi'(51% of wolf area)


