CHAPTER 11

ALASKA’S RANGELANDS

PREFACE

Fangeland is a very extensive resource in Alaska, 1o
hias attracred attention for many years, and oceasionally
the caleulated porential for animal produccion has
stimulated proponents o describe these ranges less
cautionsly than prudence would diceate, For example,
Grosvenor |53) clearly owverscated the range potentials for
reindeer when he wrote in 1903

The reindeer enterprise 15 no lomger a0 experiment, althougl
soifl in arsdntancy. There are 00000 square miles of Brren
canadra e Alaska where no horse, cow, sheep, of goal can fimd
ywhere on this vist cxpanse of frozen land che

PraETre, OaLn Y

renudeer can fimel the Jong, fibeous, white moss which is his (ool
animals,

There is plety ol racon o 19000 000060 those Tar
Thetimeis coming when Alaska will hive greas ra:
preill cattle ranches al the Soachwest, and chey will be no less
il
[ helieve such errars arise From bemg misinformed rather
than from an intent to mistepresent facts. Resource
specialists who have enthusiasm for Alaska are obliged
to comvey as many facts as available in order to acen:
rately represent  those resources. o understand
rangelands and cheir use and management requires
knowledge of sedl/plancfanimal relationships that in-
clude ccological, nuritional, and physiological proe
coesses, GHb treatments might beacceptable in lavorahle
clitmates where margin for crror is relatively wide; bat in
cxrreme environments, such as i Alaska, the demands
foraceuracy inerease, Consequently, 1leel compelled 1o
present in this chapter as much as possible of availalble
information pertinent to Alaska's rangelands, because
potential ranchers will come from cthe ranks of those un-
lamiliar with the ranges, those unfamiliar with range
livestock operations, or boch, Historical and technical
information have been presented and/or referenced
mive a perspective thar will help socicty with political
decisions and  help individuals macch  their
resoureefulness to the rask ol producing livestocl lor

hes like the
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Alaska's growing population, Where biological con-
straints were lound or had been sugpesced, 1 have
recopnized them, Social and economic constraines have
been mentioned but not detailed, because those should
be properly addressed elsewhere,

Reading this chapter in its entirery s unnecessary, if
ong s interested in only cortaim portions of the state and
spoecific animal species, Headings are piven, and topics
within cach range region are addressed in a parallel
lashion, Stadents and techmical specialists are urged o
exanine origingl sources lor preater depeh of understand-
g thian 15 possible with this trearment. Areas that need
larther research should also be apparent. Perhaps this
report will help in ranking topics of study so that future
effores can be svstematically addressed, although the
pathway to discovery necds to wandera bit ro allow (o
really significant findings.

Finally, readers ought to note thar the favoralkle
aspectis ol Alaska’s rangelands include good supplics of
water, rapid and lush growth of forage plants, and plant
communities that are most often in their ceological
prime. Undoubtedly, che biological components for pro-
ducing range livestocl and che need [or those animals
cxists in Alaska. Puiting those pieces topether mnto
cconomically and biologically acceptable svstems s
certainby a worthwhile goal,

ALASKA’S RANGELANDS

Rangelands are probably the most commaen land
resouree in the world, Williams et al, [163! estimated
that they constituted 47 percent of the earth's land area
Many of the LES ranges are the letrover lands that were
vnsuited o lorest production, cropland agnculiure, o
some more highly valued vse. Crapland and indostorial
developments have not relegated much of Alaska's
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ramgeland o leftover statas, There are administrative,
revulatory, and ownership categorizations which may
preclude grazing on some Alaska lands, but the biolog
ical potentials for grazing have not been descroyed.

The range lvestock industry is important o ow
seciety hecause i converts plant marterials that ave
largely unsuited lor human consumption inte animal
products that are very important to human health and
well-heing. In many instances, these range plant
materials i Alaska go unused cach year, even hy
wildlile. The real warth of the industey lies in its ability
e perform this conversion at minimal cconomic and
technelogical costs to society,

tangelands, by definition, nclude those nataral
plant communities which are nsed by domestic
livestock as well as wildlile (123). Consequently, all of
Alaslea except areas barren of vegetation are teehnically
rangeland. However, as with many natural resources,
ranges vary inguality from place ro place; lurthermore,
human values change over time, making rangeland
maore ot less impoertant depending upon the immediace
comnditions.

When addressing Alasla’s rangeland resources, the
effcets ol cold temperatures on sail/plant/animal
systems have utmest importance because they govern
Lhe rares of the various energy and nutriens exchanges
and cyeles. Those processes profoundly aftect the effi-

Thig scene by John Webher, mamber of one of Gaplain James Cook's
woyages, depicts a late 1770s view of "Bolzh pretzkal in Kamischatka.™
Callle clearly nad a prominent place in the lite style of this settiement,
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cieney of the range livestock mdusoy. Lomg winters of
varying degrees in harshness must be considered by
those econtemplating range  lvestock operations,
However, some rangelands in Alaska are suitable far
yearlong grazing by domestic cattle and sheep. There are
alsar rangelands that can be prazed vearlong by hison,
vale, musk ox, reindeer, etc,, but that are alten seasonal-
Iy inappropriate lor grazing ordinary lvestock. Under-
standing those [acts is necessary to more fully appreciate
the scope of Alaska's rangeland resources. To hastily
dismiss cither domestic ammal and short-scason grazing
or exotic lvestock and yearlong ranges would be serious-
ly short-sighted. Ungulare willlile, migratory water-
fowl, and predaror specics, which may be uncemmon on
other U S, rangelands, are very imporlant aspects of
Alaska’s ranges: Their mention here i to note competi-
tiom and conflicrs hetween them and range livestock,
which should not be fnterpreted as a lack of appreciation
tor Lthase species,

The beliel thar knowledge ol Alaska's rangelands s
relatively scarce is accurate in~comparison wich the
amount of information chat is often available for ather
areas of MNorth America. U is also crue that a great
amount of information has been derived lor Alaska's
rangelands and their use, but it is largely unavailable to
the public and seattered among a varicty of sources, This
review 1s aimed at bringing those topics together with a

Subsaquently, Siberians brought callle fram Kamchatka o Kodiak,
Anchirane Histor cal ard Fine Arls Magewm



focus on commaon domestic grazing animals and
semidomestic creatures such as reindeer, musk ox, and
undomesticated bison, which have been commercially
managed clsewhere, Moose have been captured and used
for leasts o burden in Alaska, and they represent a umi-
nant that can convert shrab torage into ved meat, This
discussion will not address moose, however,

ALASKA'S RANGE LIVESTOCK

Cattle

Catele were introduced to Alaska from Petropav-
lowsk-Kamchatskiv, Siberia by the Bussian-American
Fur Campany in 1794, when two cows and a hull were
hrought to Kodialk (451, Cattle have been kept continu-
ously on that island tor nearly 200 vears. Apparcntly, the
Russians had a stromg desite for heef, millk, and dairy
praduces, which caused them to import at least one pair
of cattle to each ol cheir Alaska posts. Elliote [42]
described these cartle as small, about the size of
Shetland ponies. The Lvestock were ranged during the
summer and sheltered in winter, During the grazing
season, the cattle were rounded up each night to guard
apainst persistent predation by brown bear

Villages along Cook Inlet, including Linda, also
known as Laida [near Anchor Point; Minilehik; Kasilof;
Chernila |across the river from Kenail; Kenai; Kustatnd
(mow Kustatan!; Tyonek; and Knik proved o be the best
agricultural sites for the Russtans, Cartle, poultry, and
swine were kept by these Siberians in part or all of the
villages. Originally, these people were the aged and in-
firmeod cmplovees of the Russian American Fuar Com-
pany who had spent their lives in service away from
their homeland, Because they had married Matives or
hali-breed women, their family ties were songest in
America, Therefore, by “Supreme Command’' [45], on
April 2, 1833, the fur company gave them land, tools,
seed, and livestock to allow them a dignilied retirement.
The Crown reguired that all their produce be purchased.
Elliotr (42) deseribed these farmers and their descen-
danty as being “very very'’ poor in the 1880s. Never-
theless, it was their livestock as well as some recent 11,5,
introductions which were found in Alaska when the
U5 Department of Agriculture |[USDA} [irst in-
vestigated the agricultural potential of Alaska in 1827-98
161, 621,

Sheep

There was a rather short but significant attempt to
develop a strain of sheep berter suited to Alaska’s range
conditions than what was ordinarily available. The
USDA Biological Survey Experiment Station in Bair-
banks commenced the work in 1929 using wild sheep

lrom MeKinley [Denalil National Park. The original pur-
pose was to ' seek domestication of the mouantain sheep
as a grazing and larm animal, for production of an admit-
tedly superior meat and to experiment in crossing with
the domestic sheep for a hardy Alaska strain” (109,

Lincoln-Cotswold and Rambouille stock  were
crossed with the wild Dall sheep, Three hybrid lambs
were produced in 1933 and four in 1934, The project
was showing promising results in 1934 hyhrids were
immune o insect problems that affeceed domestic
breeds; body size was considered good; hair-wool coats
seemned adequate; and the animals were hardy and casy
to handle, Mo explanations were offered for why the
project suddenly terminated, It is possible that this
experiment, like others at the time, was lost because of
funding restrictions. It is certain that the hiological
potentials were promising and merited further study
in order to develop an improved range sheep breed for
Alaska,

Gasser (49 revicwed Alaska’s livestock history and
reported several mtroductions of sheep into che territory.
According to his account, the sheep introductions began
in 1853 when 300 head were released at Durch Harbor
That and subsequent introductions were [rom non-
Russian sources. Apparently, sheep were not a part of the
carly Russian agriculiare in Alaska, Generally, sheep
have been raised most successfully on southwestern
marine grasslands where forapge 15 available almost
vearlong, large predators are absent, and winters are
relatively mild, These biologically favorable conditions
resulted in good meat production and premiom qualicy
wool

Spme sheep raising has occurred in che Matanuska
Valley and near Fairbanks, but those operations have
heen small, as have those on the Kenai Peninsula. Sheep
were brought to Fairbanks and the Matanuska Valley
with the development of gold mining during the early
1900, Ranges on the mountain slopes of the Matanuska
Valley provided abundant summer forage. Tidal flacs on
upper Cook Inlet were used for hay production and late
524500 Frazing.

Relative to horses and cattle, sheep require a higher
level of nutrition and satisfy those needs by selectively
grazing plant species and plant parts, Mid-grasses and
srass-forh and some alpine communitics are probably
muore desirable for sheep than are tall-grass ranges, which
may contain little variety of plants and grow rapidly
heyond the sheep's reach. However, sheep have been
grazed on tall-grass ranges on the Kenai Peninsula, and
when ranges were stocked heavily enough, sheep were
ahle to keep the [orage grazed.

Range sheep praduction in Alaska is not a question-
able use of native forage. Biologically, the animals can be
produced on Alaska's marine grassland ranges and other
ranges. Factors other than range and biology have
limited sheep ranching in Alaska.
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Horses

Huorses are pot an ardinary source of red meat in
wostern enltures, They were used in Alaska cxrensively
for transpartation and conscruction worle during the
carly pars of this century, Currencly, pleasure horses
derninate the Alaslen hovse scence. leclandic ponies were
recommended for reindecr herding by Porsild [117] more
than 50 vears ago and were recently introduced to the
Eotzelue area to serve the reindecr herders” needs tor
rranspartation. These animals have survived on tundra
ranges foroac least one winter (W.B. Collins, personal
communication!. 1eis likely that these animals will re-
quire some mineral, energy, and protein supplementa-
tion during lean seasons of the vear. The amounts of sup
olementation will vary with degrees of weather and
wirk related stresses placed on the animals.

Harse raising for meat has been practiced in north
erin Russia (120 Apparently, the horse is capable of sur-
viving vear-around on ranges that prove inhospitable
during winter for catcle and sheep, Bailey [12) recognized
a potential [or horse production on horeal ranges in
Canada, The hiological potential exists in Alaska, oo,
Lur sociological constraints may currently preclude the
practice.

Reindeer

Beindeor were introduced into Alaska from Siberia
as a bumanicarian gesture designed to alleviate sullering
of the Bskimao whose marine and terrestrial food and
clothing sources had been reduced, Heavy sca mammal
predation from outside  commercial  interests had
depleted the marine mammals [48].

Two theories cxplaining declines in caribou
numbers have heen debared, One is char populations
were reduced because firearms were introduced and
hunting skills increased. Another suggests nawral evel
ing of populations mdependent of human activity, There
are evidences supporting both, The important point is, if
natural eveling oceurs in caribou, the same factors may
also affcor reinudeer and need to be accounted for in cur
rent management plans, Caribon predation and range
deterioration [rom fire and overgrazing are laciors
usually assigned toosuch declines, Lent (811 and Leapaold
and Darling [82) noticed the declines coincided with the
coming of Buropean influences o the region, The
caribou depopulation that acenrred in che lace THOOs pee-
sisted in northwestern Alaska until the carly 19408, Dur-
ing that period, 1,280 reindeer were introdaced, and their
numbers increased to more than 600,000 and subse-
quently declined 1o less than 253,000, Much of the
reindeer industry was concentrated along the western
and northwestern portions of the mainiand,

Alaska's reindeer histery merits special treatment.
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Mo other animal production activity has been as exoen-
sive in land vse as reindecr herding, and no local range
livestock enterprise has vielded for Alaskans as much red
meat, Fach reindeer encerprise has been encirely hased
on the torage resoarces ol the ranges withour support
irom either stored forages or grains, The reindeer is
naturally adapted to tundra and certain boreal zone
ranges. On the mainland, reindeer require prime condi-
tion lichen ranges during winter. The species also lives
very woell on manine grassland ranges of the Aleucian
Islands, requiring no Nehens for winter grazing where
Litele snow cover occurs to limit access to other suitable
lorage plants, Thus, the reindeer, as a species, 15 capable
of effectively converting rangeland forages inco animal
products withoul man's intervention. Continwonsly
realizing benefits from that process requires not only
buman ingeouity, but knowledpe and management of
the animals and their ranges, Without jndicious manage-
ment and concern for both reindeer and their rangelands,
the plant/animal system could, at best, suppoart the
hunter-gatherer cultare of an earlier time,

Musk ox

Mlusl ox were recurned Lo Alaska i 1930, following
their extinction with the coming of white men and
firearms to the terricory. The ociginal intent was
twolold: (1) To conserve a species threatened by extine-
tion, and |21 to investigate possibilitics of domestication
and breeding musl oxen to make greater economic use
of Alaska's vast forage resource (113]. Several lactors
intervened, and it was almost 50 years hefore musk ox
range worlk began. A venture at musk ox farming as a
means ol converting tundra range forage into animal
products with caprive musk ox commenced seriously in
1976 when the muslk ox herd, which had been main-
tained near Fairbanks for several vears, was moved to
Unalakleer, Extreme overstocking of the musk ox farm
ranges at 0.3 o 0.5 ha/musk ox substantially
deteriorated the forage supply and produced serious in-
ternal parasite and other animal health problems in the
winter of 195283 This grazing rate was 14 to 28 times
that for the best reported native ranges for musk ox in
Canada {1431, Forazge for winter feed was imported an-
rmaally to the Unalaldleet farm co suseain the herd during
wintern, a practice antithetical to the larm's apparent goal
ol a self-sustaining livestocl operation bascd on natural
range FCSOLrCes,

wlusk ox are known to cocxist with caribon on
tunidra and rundra-horveal cransition ranges 10 Canada,
This cocxistence of wild populations does not normally
involve competition, according to Vincent and CGunn
[1501, As indigenous inhabitants of these ranges, the
specics is well-adapted to vearlong grazing and reproduc-
tion in the sbsepce of human intervention. Winter
leeding cught not to he a major constderation, as it is



Amusk ox framps acrass tussock cottongrass range on the musk ox farm near Unalaklest, Sept. 20, 1978,

with cattle and sheep in the horeal zone. Muosl ox can-
not tolerate deep winter snows, however.

Musk ox farming in Alaska has shown that the
specics can be maintained on fenced pascares and ranges,
and that under current systems it must be managed for
harvest af its giviut crop, Even though musk ox larming
appears biologically sound, costs of fencing ranges
relative to their carrying capacities may prove unfeasibly
high. Hence, the effectiveness of open ranging musk ox
and devising some form of either supplemental feeding
or herding to periodically capture animals for harvest
needs investigation,

Bison

Rison were inooduced te Alaska by the USDA
Bureau of Biological Survey in 1928, Herds have sinoe
roamed lreely, Only limited atempts to capture and
cultivare animals from these herds have occurred, as
with the musk ax. There have been hison conflicts with
cropland agriculture in the Delia Junction area, and
those conflices centered on range needs by the wild herd
1891,

L addition to providing the state with an interesting
big game animal, the intraduction and subsequent per-
sistemee of bison for 55 vears on native ranges have amply
demonstrated that this class of animal, in addition to

reindeer and musk ox, can swrvive vear-around and
repraduce well on certain of Alaska’s rangelands,
Therefore, Bison reprosent a range animal capable of con-
verting local range [orages into useful animal products
with minimal, if any, demand on hay and grain for
winter provisions. Eeological disturbances that prevent
climax tree and shrub dominance and tavor subclimax
herbaceous torages are central to maintaining sizable
bison populations in Alaska's boreal zone. Sueam
eroston and [ooding and wildlives arc the most common
natral disturbances now favoring Alaska’s bison herds
189, 270, Cultural developments, including road and
pipeline construction and agriculiural and milicary clear-
ings, are prominent laccors currently generating range
conditions that are beneficial for Alaslka bison,

Evidence fromn comparisons amoeng cattle, sheep,
and hison on short-grass ranges indicated bison are able
to extract more nutrients from poor quality feed than
cattle | 1149 Thus, bison are prabally mare capable of
urilizing Alaska's range forages during seasons when
feeds are Tow in gualicy than are domestic cavele.

Yak
Alaslka may be the only state in the United States

Lhat ever experimented with the valoas a range anumal
The species is apparently well-adapred o high clevatiom
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This adult yak an the Alaska Agricultural Experiment Station farm near Fairbanks was photographed between 1918 and 1830, Alaske Aairoad Cofection, Anchar

ane Hislarical and Fing &8 Musaum,

ranges of Asia and tolerates harsh weather, Early
agricultural specialists in Alaska became interested in
testing the vak's ability 1o harvest Alaska's range
forages, The history ol these experiments is rather short
and prommising, even though it terminated abruptly.

Animals were donated by the Canadian National
Park Service in 1919 [51) te develop a hardy hybrid
tolerant of Alaska's interior weather. Ohtaining offspring
was difficult due to sterilicy until 1924, More breeding
stock was introduced in 1923, By 1928, there were nine
yale-Calloway hybrids at the Fairbanks station. By 1930,
17 yak-Galloway hybrids had been born, although not all
survived to adulthood. In August 1930, seven full-
hlooded yaks and seven hybrids were placed on open
range near Healy, Alaska. Animal condition was
noticeably improved alter 80 days on that range |71, The
published account unexplainably ends alter indicating
the herd of six valks and seven hybrids wintered west ol
the MNenana River on the north slope of the Alasla Range.
Ome animal died from poisonous plancs, according Lo the
Account.

The Great Depression was occurring at that tim;
and the Pederal government turned the Alaska experi-
ment starions over to the University of Alaska on June
30, 1932, Ir is most likely that economic conditions
curtailed the vak grazing trials.

The animals were apparently easy to handle and
yielded palatable meat. If they were able to range

130 Alaska's Agricuiture and Forestry

vearlong among Calamagrostis (blucjoint reedgrass);
Friophorum (Cottomgrass|; and the Festuca (fescuc)
types, as stated in the experiment station’s annual
reports, that would indicate the species and hybrids
might fill the same niche as bison, Hybrids were ob-
served to [eed in the open vear-around, and aceepted
browse more readily than cattle (41, In terms of manage-
ment, the vak may be more easily handled than hison.
Suflicient evidence indicates that yak might be a
suitable range animal for Alaska, Male sterility of
hybridds and the death of one animal due to poisonous
plants were the only negative aspocis revealed i the
lierature,

RANGE VERSUS PASTURE

It is important to distinguish rangelands from
pasture lands, Rangelands are maintained mainly by
governing use to take advantage of natural enviren-
mental factars, therehy minimizing culooral manipuls-
tions. Pasture lands are agricultural croplands used for
livestock grazing. They are often part of crop rotation
systerns and receive fertilization, weed control, tillage,
seeding, and for other cultural manipulations. There are
an array of examples between these two exlremes in



grazing resources, hut the fine distinctions are leltl to
ather treatments of the subject.

FOUR RANGE ZONES OF ALASKA

Alaska's rangelands occur in lour major zones:
(1) coastal torests; |2 boveal forests; (3] aretie tundra;
and (4] maritime grasslands. To some degree, livestock
have been grazed in all lour zones: Historical accounts of
somme of those ventures are quite interesting; they reveal
the determinarion of fur companies, miners, and
pioncering Larmers as they conguered obstacles of ter-
rain and climace to convert forage into uselul animal
proclucts. Readers incerested in such accounts are e
ferred to several sources: Porsild [117]; Miller (95]; Elhott
(1), Luick [84]; Stern et al, (138]; Scotrer (132)

COASTAL FOREST ZONE

Geographical Extent

This zone extends from the southeastern panhandle
region along the coast to inclwde the Jower and eastern

Kenai Peninsula, the west side of Cook [nlet rom west
of Tyomek to Afognak Istand, and mueh of Kodialk Tsland,
[t 35 usnally characierized by heavy forest growth, The
dominant vegeration type s necdleleal lorest, Ocour-
reness of several open ange Lypes (Lo, Elvmuy, fresh
sedge marsh, fresh grass marsh, halophytic sedge marsh,
blueioint herl, bloejoint meadow, and bluejioint mixed
herls! (1500, give the region a justifiable reputation for
capacity to produce grass,

Topography, Climate, and Soils

Topography is rugged owing to numereus moun-
tins and vallews that cxrend lindward {rom the ocean,
YVallevs are placial in arigin, and the presence of glaciers
contributes significantly to barrenncss, as do the rocly
mountainteps. As this zone merges with che horeal anid
matine grassland zones, the mgged topography s
somnetimes modibied, and tmber stands thin, which
results in lormation of some of Alaska’s prime cattle and
sheep ranges on the Kenal Peninsula and Kodiak Tsland,

Soils are acidic, often contain high levels of organic
matter, and are capped with thicl muleh: These of the
northern portion are heavily influenced by voleanisn;
those of the southeastern are often shallow, rocky, and
indurated and formed on glacial debris. Low tempera
tures limit nutrient cyeling. Phosphorus absorhing, fix-
ing, and releasing capacivies of the voleanic ash affected
soils have been noced (96, 97!, and may be an importannt

This lonwer itenar Peninsula scene shows openings in the coastal forest that produce abundant summer forage.
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Factor to congider whom cither continuously grazing oy
harvesting forage stands i this portien of the coastal
[orest TaTg Ly,

Climawe is moist and cool. Temperarure extremes
arc madilied by the lapanese current, which is the over-
pawering environimental factor that favars this northern-
most extension of the Pacific Norchwest's coastal
forests.

Vegetation

Dominant vegetation trees include Picea sitehensiz
Stk spruce); Tsuga heterophyils and T mertensiana
SWestern and meuntain hemlock];  Chamaecyparis
noalatensis (Alaska-cedarl; and Thue plicata {Western
redeedar|, which is comfined to lower panhandle forests.
Timbier in this zone exceeds all other Alaglea toresis in
rate of srovetl and lumber quality, Wildlire s nota com-
mon feature alfecting vegetation in this zone. Open
alpine vegetation oeeurs above timberline and provides

range for Sitka blacktail deer and mountain goats, At the

hoeads of bays and moeuths of streams where forest
sroweth 14 absent, coastal grass and sedge meadows ocour
Several of these comumunitics, thelr associated sails, and
plant successional relationships have been deseribed.
Some have been noted for their value for cattle and horse
prazing (58, primarily hecause they are available late in
the seasor, The dominant native herbivore in the south-
castern tegions is Sitka blackoailed decr. Moese ocour in
the northern portions and in large valleys that reach in-
and. However, deep snows limit herbivores in this

pamhandle region. Mo native herbivore population had a
significant grazing impact on the herbaceous vegeration
in open meadows and grasslands belore lvestock were
introduced.

Grazing Uses

Tr the early part of this cenoury, several dary larm-
ing ventures were established using coastal meadows for
Loth summer grazing and winter {orage production in
sontheastern Alaska, By 1929, these ranges fed the cattle
that deminated Alaska's first dawying induostry (6]
Tmportant range forage planes include: Elvmus mollis
|dunegrass|; Carex lynghvel (Lyngby sedge); Deschanp-
sia caespitose [hairgrass|; and Calamagrostis canadensis.

O1d growth [orvest ranges, which are prime deer
habitat {1531, ave largely unsuited to domestic livestock
in this zone due to relatively low understory production
ol palatable plants. Tree removal can, lor a few years,
resultin impressive herbaceous and shrubby vegetation
of sullicient quantivy and quality for domestic livestock
grazing. However, such disturbances were insigniticant
prior o commencement of logging which followed
acquisition of Alaska by the United Staces, Landslides
and stream and marine erosion were perhaps the only
disturbances that discouraged forest dominance.

Grazing Seasons

[nstinet seasomal availabilities of forage resource are

Malure coastal forasts of the southeastan Alaska panhandle mgon have an undearstory ol shrubs and forbs tnal provide keage lor the indigenous dear
snpulation.
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miajor limitations toany lvestock enterprise in this zone
[Fig, 1!, Tall grasses and focbs thar deminate che
micadows o not cure on the stem, Henee, [ollowing
senescence, Lthe nutritional quality of the rall-grass
range’s lorage plants is too poor to sustain ruminant
animaly, Maoist weather nsnally prevents hay curing
when forage 15 in s prime for harvess; thus, either
ensiling or impotting lesd o carry animals through
winter months remain the rancher's choices in many
locations.

In 1808 when the Alaska Agricaltural Experiment
Statiom way established, accounts from stoek owners in
the panhandle indicated that grazing was possible from
tlav 1 o Novernber 1 (62), This was the liest grazing
geasen data reported for Alaska, although Russian col-
emists reeognized the situation much earlier Recent
studies furcher north on the lower Kenai Peninsala at
Homer mdicaned o grazing scason from mid-lune wo mid-

September (64] tor upper benches and, perhaps, one to

13
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Second growth forests of southeasiern Alaska develap dense canopies
that prevent forage production on the forest floar for many years.

several months more than that lor coastal elevations. In
somie years lack al snow cover allows longer grazing on
the ranges. Subscouent data fromm e Homer stady jun-
published| indicated that caucle failed oogain weight
alfter the tall-grass began turning brown during late
Angust Lo mid-Seprember

Mid-grass stands of Alopecaris afpiones (moantain
Foctail |, Poa spp, |blue-prasses); Phlewm afpinmm alping
timothy|; and Festuca altaica |fescue) scemed to he
preferred by cactle late in the season, suggesting that
those grasses might retain their nuwritive quality longer
than the tall-grass blucjoint ranges. That was also noted
in abservations of sheep grazing on Kodiak |135] Data
for the tall-grass, bluejointrecdgrass; show this species
Has low digestibility and copper contents in leaves on
regrowth late in the scason. Perhaps that is why stock
fail to grow om it and’preler other forages as the growing
SCASOI WIS,

Farly reparts for Kodialk Island indicated that a long
grazing scason existed, and undeubtedly the presence of
lush grass stands and mild winters suggested that year-
around grazing was possible: Depending on that proved
unwise for the Alaska Agriculooral Experiment Station.
Alver 10 vears experience wich livestock inAlaska, C.C
Georgeson (500 warned would-be stockmen on Kodiale:
“Some winters are so mild chat stocl can browse a large
part af the time, but this is not to be connted on aud pro-
visions must be made for cnough winter leed to carry the
herd fronm Movember'to che middle of May? Death losses

e to impaction have ocowrmed ineactle that fed on dead

tall-grass ranges u:luﬂng carly spring months | 136]. The
Forage vields so little enerpy in such o state that the
andmals' rumens are unable to funetion,

In 1929, W.T. White surveved grazing regions of
Kadialk Island and presented a map showing areas suited
toswnmer and sunimer-winrer range nse. Avreages were
only generally estimared, and no carrying capacities ot
stocling vates were given |6 White was particularly

eognizant of the need for winter feed and protection tor

livestaock. He reéported locatioms of tree stands that
would give stock shelter in winter and Lyngby sedpe and
dunegrass stands that were then known to be the best
available sources of ensilage among all native plant
communities for this zone.

Range Carrying Capacities

Range carrving capacities were later cstimated for
tvpes vcenrting on the northeastern portion of Kodiak
Island (68, 125). These are apparently the only estimares
available for this coastal lorest zone, Reported capacitics
ranged hetween 0.4 and 18,1 acres per AUM. (ALIM =
animal unic month and i equivalent to the leed require-
ment of 4 mavare cow narsing a call, approximately SO0
pounds of dry forage.) According to these two reports,
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Figure 1
This graph shows the rapid ann ual growth and senescence of Bluajoint Cattle gain wqighl. on thesa ranges for abiout ane quarter of the year. Dur-
reedgrass on Alaska's boreal and coastal fores rangelands. Crude pro- ing 1he remaining three quarters, sleckmen mus provide supplements
tain and digestibility levels depict the brief seasanality of forage quality. andiar other feed sources to maintain their animals.

: ii ! i e LA o T L
I this May 7 photagraph of Kediak Island rangctand nese Marrow Cape, spring forage is not yet available, but rasidue of the past year's grass growth
evidences the area’s productivity,
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the leased Kadiak ranges on the northeastern seetion of
the island produced 43,000-49,000 ALIMs. At that tme,
the Burean of Land Management |BLM) was responsible
for all leasing under provisions ol the Alaska Grazing Act
af March 4, 1927, The agency used 60 percent of the
estimated grazing capacity to caleulate stocking levels
for the leases and considered available winter forage
rather than summer grazing resources as the leasing base
165]. According to a five-year BLM range plan prepared
for Alaska in 1961-62, the best range types varicd from
0.6 to 10 acres per AUM, and there was a major need o
research range carrving capacities, range conditions, and
trends and competition hetween wildlife and livestock,
because extrapolating data lrom elsewhere was con-
sidered inappropriate,

Limitations

Determining carrving capacities and stocking rates
15 vyt a critical need for proper use and management of
tall-grass ranges in Alaska, Dickson (38) abserved that
extreme overgrazing on parts of Kodial Island and in the
Juneawr vicinicy resulted in removal of all grasses amd
forbs, and invasion by low-prowing Poa annag |annual
bluegrass) and Hordewm fubatirm (wild barley] cecurred.
Pog s a palatable [orage plant, bul Hordeowm s un-
palatable and considered o be a weed on ranges,
Muoderate overgrazing resulted in tall grasses being
replaced v Elvmus (ryegrass|; coarse bunches of Poa
(Bluegrass|; and Agrastis |red top). Use [actors {139 tor
hlugieine standy are difficulr to apply because of spot
HTAZITIE.

Spot grazing results when animals repeatedly graze
the same plants I a range unic and avoid all others. Tall
grasses tend to grow rapudly and fail in quality at matur-
ity and are especially prone ta this problem. Grazing pat-
terns hecome fixed on these tall grass types, and heavy
overuse of the grazed pacches results unless something is
done to alter those patterns. Two management methods
that may overcome the prohlems are either fencing to
confine animals to a small enongh area, which forces
uniform nse before stock are permitted to move to new
ground, or herding o prevent continued revse of favared
areas. The cffects of those practices on Hvestock gains
are untested.

Another technique with merit from a biolegical
vicwpoint isto burn the ungrazed, standing dead grass in
carly spring just belore the new growth emerges. That
will cause the previously ungrazed patches to become
palatable to livestocle and iovite their use during the
subsequent growing season. Burming tall-grass ranges is
4 common practice in the True Prairie vegetation type of
the Great Plains, Tt was practiced on Kodiak Tsland to
reduce death losses from tmpaction when the Apricul-
tural Experiment Station had a field scation at Kalsin Bay

Cattle grazing patterns persist on a meoderately stocked pasture
rone yearfing per 1.9 acres of grassland type range), In ona feneed
range unit, the five levels of use depioted in the fallowing ssgquence
ot photagraphs were evident at the end of the lilth grazing season.
The rermaining forage in each site (first throogh fifth photograph,
respealivelyl, was 0-60, B00-800, 1,000.1,500, 1,8B00-2,200 and
2,500-3,B00 pounds peracra. [Tha boy's height is 53 inches.)
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{1361 Later experiments modeled ateer those in Kansas
indicated that buwrning increased the grass stand (6],

Mutritional deliciencies in the forages of the coastal
forest zome include seasonal and plant specific shortages
of protein, digestible energy, and some minerals.
Vrooman et al. (152 suggested chat che occasional hirth
of hlind calves indicated vitamins A and 13, calenuan, and
phosphorus deliciencies, Excessive hleeding ol dehorned
and castrated animals is 2 common ocearrence on the
loweer Kenad Peninsula, which indicates possible diclary
mineral deliciencies,

Seasonal examinations of blugjoint show that the
cride provein and calealated merabolizable energy lewvels
i anent forage declines sharply wath plane development
i, 93 Havs eut from native stands on the lower Kenai
Peninsula in 1977 were limited more often in digestible
criergy than in erode procein [87]. Unpablished daca for
various range plants in this reglon show that prasses and
sedges are usually poor sources of caleium and
phosphorus.

Om upland ranges near Homer, che dominane forage
plant is blucjoint reedgrass. Often associated with, but
subordinate (o that specics is Eguiselum  drvense
nmeadow horsetail], which contains as much as W cimes
the calcium coneentration and twice the phosphorus
concentration of the grass. Another comumon forh in this
arca thal contains appreciable phesphorus and caleium
lewels is Sanguisorba stipufora |Sitlea bornet]. These



forbs are often selectively grazed by cactle, and prohably
contribuce greatly to halancing the dietary reguirements
tor caleium, phosphornas, and others minerals as well as
protein lor livestoclk.

Livwe and marginal copper contents in native forages
have been noted in data trom chis region, especially on
the lower Kenai Wational Moose Bange (470, 1t is warth
noting that molvhdenum aggravaces copper deliciencics;
hience, high levels of molybdenuwm that occur in some
portions of the state, notably the southern panhandle
amd the upper Kenai Peninsula (33, are suspect areas [or
copper deficiency problems,

Hansen |58] indicated that hazards of the coastal
marshes restricted their wuse by livestock. Problems of
cattle hecoming bogged down in holes, periodic Tooding
and marooming of lvestock, and heawy mosguita popula-
tions during some months were specifically nored.
Although not rnentioned, the presence of arcow grass
and potential poisonings of gnimals in these areas should
Lo noted,

Livestock poisoning occurs occasionally on upland
ranges, Sheep dearhs on Kodiak due co poisoning ac-
wrred in 1920 (31). Eleven of the poisonous range plants
listed for Alaska oceur in chis zone (Table L) Lupinas
nootkatensis (Mootka Lupine| 1s a problem for livestock
andl has heen associated with calf deformities on Kodiak,
Fguisetum fluviatile (swamp horsetail| is 2 serious
threar to horses, mainly during winter months [73], and
Cicata dovglasii (poison hemlock| is a danger o all
livestock and unwary humans, Unforcunacely, poison
hemlock can be confused with Angelico Tucida
langelical. Angelica s a very nutritions range plant that

is highly digestible and selecoively eacen by lvestock on
these ranges, Verarrum viride (false hellebore! 15 acom-
mon poisonous range plant of these ranges. Tt is very
digestible and rich in protein, potassiom, and
phosphorus. Cattle have been observed eaning this planc
witl noapparent ill elfecrs |35)

Several cattle have died on the Homer Rescarch
Center's lower bench pasturcs since the statiom was
opened in the mid-1970s. Postmortem examinations in-
dicated vepical bracken fern poisening however, western
bracken fern (Previdinm aguilinua) ocears in Alasla on
W oin the southernmost portion of the panhandle,
therefore, some other species must have cansed those
deaths at Homer. The plant responsible needs o he iden
tificd because it poses a serious problem to grazing on
the wet meadows of the lower Kenai Peninsula.

Beports of death losses from other poisonoms pl
on these ranges are unknown. Usvally, antmal deachs
from these problems result when Bvestock are short ol
feed and forced to car normally undesivable forages.
Sinee most of these ranges are currently undersiocked,
the risl of feed shortages would be of most consequence
cither early in the growing season or when fecd wias
scasonally Hmired,

The most commoen shroh limiting range use is
probably alder. All lour species of alder (A fnus sp. ) that
nceur i Alaska are found in portions of the coastal forest
zone |149]. Alnus erispe |American green alder! 15 pro
sent in the coastal forest ranges of the upper Kenai
Peninsula.  Alnus sinudrg [Sitka aldert is [ound
throughour the coascal Torest ranges, Almoy b (red
alder| is confined to the panhandle region; and Alns

5 p Rk

Table 1
Listing of Poisonous Range Plants {71} and Their Zones of Occurrence and Habitais {63) of Alaska.
Zomes of Oueurrenee!

Scientific Name Comimon Name CFE K AT MG Habitat
Aconitum delphinifolium monkshood X ® X X Meadows torocky slopes
Andrmeda polifolia |36] bog rosemary X X it Bogs, swamps, meadows
Cicula dowuglasii poison hemlock X X Marshes
Cioute mackenzieana poison hemlock X X x X Marshes
Delphinum brochveentrum larkspur X X Meadows to rocly slopes
Drelptinium glaricum larkspur b X x Wer meadows
Equisetum fhiviatile swamp horsetail X X X X Marshes
Lupings arcticus arcic lupine ® x Diry and damip slopes
Lupinus nootikatensis nootlea lupine ). * X Dy slopes and stream sides
Preridimm aguilinum bracken fern x vy open and woods
Triglochin maritime ATYOW Erass X X X b Meadows and brackish marshes
Triglochin palustris ATTOW STASS X bt X X Wet sites and brackish marshes
Veratnrm viride {alse hiellebore X X X Meadows and wet places
Zigademis elegans death camas X X Open woods and grassy slapes

CF « cuastal lorest, B = horeal foress; A1 = areric tundrs; MG

marine grassiaml
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termaifodio [thinleal alder] pecars on the Kenai Peninsula,
thie west side of ool Infet, and the northern panhandle
Tegion.

These species are nitrogen-fixing shrubs that invade
disrurbed areas and dewvelop thickets which fmpede
Iman and lvestocle travel aswell as reduce [orage pro-
duction threugh competition, These thickets also pro-
vide good cover lor bear, which proy on livestock,
Generally, cxposed mineral soils are most susceptible to
alder invasion as evidenced by stand formation along
roadenrs, on landslides, and other places where mineral
soil and gravel debris have been uncovered, The role of
alder in formation and fertilivy enhancement of soils is
undoubtedly important to this coosyscem. The excent o
which thase ellects positively affect range forage has not
heen quantified,

BOREAL FOREST ZONE

Geographical Extent

This zone extends north and west from the coastal
lorests and is the most extensive of Alaska’s Forests. [t is
the northernmost forest m Alaska and was considered by
Griges (34) as a Hudsonian forest. Viercck and Litdle
[ 148} distinguish between the coastal forests, those
characterized by Pleea sitchensis (Sitka spruce] and in
terior farests, those characterized by Picea glauca |white
sprueel.

Topography, Climate, and Soils

Topography s varied from rugeed mountains in the
Alaska Range to bread, flat valleys that are, in places,
often poorly drained. Glaciation, voleanism, and stream
erosion have all contributed to the varied landscape.

Climate grades Trom a near coastal maritinme zone
that is modified by the Japanese current and Bering Sea
to an cxrreme continental zone of the interior, Boreal
Zone precipitation is less than thac of the coastal foreses.
flaximum high and low temperatuares for the state are
recorded in this zone, Because it receives sufficient
maisiure to produce a sizable woody biomass and cx-
pericnees seasonally dry periods that are broken by
thunder storms, chis is a naturally lire-prone ccosystem.

soils are typically cold and contain permalrost over
miest of this zone, Creanic litter acenmulation insulaces
these snils, which aggravates the permafrost condition,
Mosses olten dominate the understary, producing a
spongy mass that decomposes slowly and retains water,
These conditions often create wetlands, even on steeply
sloping sites. Much of the nterior tegion is poorly
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drained hogs or muskegs. This preponderance ol wetness
provides abundant breeding sites for mosquitoes, makes
cross-country  travel diffienlt when unfrozen, and
reduces torage and timber growth, Prevalence ol these
conditions means that mesic and well-drained sites,
which have wtility for wildlife and livestock grazing,
commercial agriculiare, and construction, are of prime
value.

Vegetation

In this zone, the vegetation types are quite varied,
ranging from closed needleleal cypes throupgh mix
forests, deciduous forests, and scruly types. In some loca-
tions, timber prodoction is sulficient lor harvests, but
vields are not comparable to those of the coastal zone.

In Canada, the boreal zone was distinguished [tom
the boreal forest-tundra transition and labeled forest
barren |12). Original use of the word “'taiga’ |meaning
land of Titrle sticks) was for the transition zone between
tundra and boreal forest (23], Unfortunacely, the word is
now applied generally ta the boreal zone forests. | have
chosen o simply include the transition within the
boreal zone; thus, wherever sprice trees occur, it is part
of the boreal zone.

The baoveal forests occupy an array of environmental
sctlings varying from those permalrost-free arcas of
southcentral and southwestern Alaska that merge with
the coastal lorest and marine tundra zones to the
woodlands and savannah-like taiga to the north that are
underlain by permafrost.,

Throughout this zone, the largest tree specimens
denote high site productivity and ocoeur along stream
edges (103]. ALE. Porsild [117) noted similar conditions
for spruce forests near che Dease Arm of the Great Bear
Lake of Canada. This heavy growth can be seen along the
Susitna and Little Susitna Rivers north of Cools Inlet,
There, large cottonwood and spruce along streams over-
top the adjacent foreses, which suggests benefits from
improved drainage. In dricr climates, such parterns in
vegetarion result from lavorable moisture along streams.
In Alaska, Neiland and Viereck [103) credited freguent
[Mooding and associated nutrient additions, as well as
disturhances from floods that prevented moss and mulch
laver developments, as factors responsible for high pro-
ductivity along streams: In the interior, the streamside
prominence of trees is readily apparent when viewed
frome abeve. Often, whirte spruce columnsg line the edges
of streams, while black spruce and/or serub occupy the
SWAMpPY arcas hotween streams,

Van Cleve, Viercek, and Schlentner | 1458 reparted
annual above-ground hiomass production in streamside
alder to range between 2,580 pounds/acre and 3,800
pounds/acre. The implications of these productivities
are important Lo this discussion hecause they indicate




This view of boreal forest types includes mixed forest, shrub, and
watlands, Range forage production varies among the typas, most of

potentials for ranpe forage viclds, in the event that
woody plants are excluded. In the case of alder, the pros
duction levels are partially arwributed 1o its nitrogen
fixing capahilities.

T the western and northern extremes of this zone,
the vegetation patcern that is associated with streams is
turther expressed with white spruce along drainages and
cither shrub or herbaceous vegetation ocearring between
streams, [0 the adiacent arctic tundra zone, willow and
alder shruhs line the streams, and lower-growing types
accupy inter-channel lands. This pattern sugeests dil-
lerential productivity  relative to drainage,  soil
ternperature, and winter snow cover,

Well-drained arcas berween streams are also more
productive for tree and lorage plants than adiacent poorly
drained areas. Effeces of fire on these communities have
superimposed another set of vegetation pacterns com-
prised of an array of seral cypes of varying species com-
pasitions, which were decermined by severicy and ape of
the burn and availabilicy of tree seeds during recovery,

Boweal zene climax foreses do not produce as much
shrub and berbaceous range lorage as do certain seral
stands. i terms of caribon and reindeer range, it is the
clinvax lorest iy the transivion between the horeal and

3 0 WS AR

which are dominated by woody species. Following fires, forage vields
may increase, while tree and shrub competition is lessened.

tundra zones that vields the important winter lehen
ranges (82, 83, Dense, even-aged seral stands ol trees
resulting from fres eventually produce a closed canopy
and exclude understory forbs and grasses. Lutz (86)
deseribed several typical tree communitics as they
developed following disturbances. Those descriprions
were written with emphasis an the tree components, but
they contain information on understory plants of
mportance to range use, Descriptions of seil, plant, and
animal responses to fres illustrate the dominance of
woody plants in this zone and also show how forage pro-
duction can oceur as a subardinant component of the
Loreal coosystem.

Lt is possible to And disclimes (100 communicices of
berhaceous vegerarion in this zone that resalted lrom
repeated and frequent burning, which eliminaces seed
produetion of tees for sulficient time to shmost preclude
their reinvasion. Lucz (86) estimated that 100 o 200
vears might pass before forests could reinvade such blue-
joint reedgrass stands, That estimate has not been
validated, but those grass stands develop heavy mulch
and vigorous growlh, which delinitely revard tree seed
ling establishment wntil some lactor reduces compoeti-
tion and provides a mineral soil seedbed,

Alaska's Agriculture and Forestry 139



Subalping maadows of the boreal forest 2ane yield abundant fosb-grass.
forage that, in many locations, remains ungrazed dus 1o the absence of

Vegetation types that are most uselal for livestock
range inchude varions Bluejoint and other species of rood-
srasses as they occur alone or mixed with forbs; fescue
vypes, including Festuca altaica and F. ribra (red leseue),
anl wheargrass and vyegrass (Agropyron and Elyrmms|
seands. These herbaceows types are usually most produe-
tive either on disturbed areas or above timberline. Below
tintberline, fires induce the larger and excensive displays
of grasses, while crosion ercates linear strecehes along
the various Stredn courses. .

Availability of soil moisture is apparencly me lactor
affceting grass species  distribution. Wheatesrasses;
Hymias inoovatus (downy ryegrass); Blvmus mollis; and
Culamagrostls purpurascens |purple reedgrass|, usually
srosw 11 dry sands and gravels: Blucgrasses; fescues; and
native brome, Bromus pampellianus (arctic brome)|, are
Frvored on che mesic sites. Bluejoint; Lapland reedgrass;
cottongrass; and various sedges (Carex sp.| are conumon
Lo e wet gites,

Unlike other range aréas of the United States, site
meistness in this region may change with succocssional
advances ol the vegetalion, A mesie sile in carly sucees-
siomal stages may become o wetland as thick arganie
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grazers Mid slopes inthe distance are baing grazed by a few caltla in this
1975 vigw of the Litlle Susitna Vallay,

mars accumulate. These mats bold moisture and in-
sulate the soil, which resulls ina high permatrost table
and poor internal drainage.

Grazing Uses

Mative grazing species include Dall sheep and
moeuntain goats 0 the alpine areas and adjacent
subalpine fovests; moose in the subalpine and lowlinds;
and caribou which, like moose, graze in a variety of
habitats. Competition between caribou and reindeer for
range waoild be very high because diet and habitat
preferences are essentially identical for these two
animals, Cattle and sheep grazing above timberline
would conflict with Dall sheep, Domestic livestock at
the lower elevations may not compete in a dietary sense
with moose, exeept carly in the growing season when
mease are helieved Lo consume lorbs and grasses more
frequently than later in the growing season, Howewer,
Compton and Brundage [35] estimated that 23 to 30 per-
cent of catcle diets on one ol these ranpes consisted of
hrovwse, some of which could pessibly he considered




moose torage, Lo this area and several others, sound in-
formation on competition hetween livestook and wild-
life 15 unavailalle and crocially needed: There might he
compelition lor sedges bevween domestic livestock and
caribou during the growing season. Domestic livestock
would probably affect caribou winter range mostly
through trampling of lichens during summer.

Use of boreal zone ranges in Alaska for agricultural
purposes has a shorter history than for the coastal forest
ranges. During the Bussian occapation, there was little
or e agricultural sectlement in this zone, Apparently, it
was carly in the nincteenth century when reandeer graz-
ing oceurred at a lew boreal zone locations, The early
surviey of agricultural potentials by USIIA in 1897-98
revealed no livestock production in this zone, The carly
prospectors and miners who used horses and mules were
probably the initial users of these ranges.

According to Aamodl and Gasser |L), cattle were
[irst brovght o interior Alaska afrer the 1904 pold
dizcovery near Fairbanks, For several years thereafoer,
beel anunals were brooght cither from che pore ac Valdes
or dewn the Yokon River and then driven overland ro
Fairbanles, These expeditions practiced grazing along the
trails to sustain the stock en route to the Fairbanks
marlcer, In 1948, there were range livestock ranches in
Alaska, but none of these were in the boreal zone | 1)

An cxception was the cattle grazing lease in the
Little Susitna drainage norch of Palmer Cacele grazing,
primarily dairy animals, has ocowrred annually sinee the
lease was [led Tree, 1, 1951 Originally, this lease was
issued by the BLM under authoricy of the 1927 Alaska
Crazing Act, and there are indications of cactle use prios
te 1950 Sheep used mountainside ranges abowe
rimnberline in the 19405 1], Portions of the range are still
bemng wsed for livestock sumomer range. Grazing in che
Litthe Susitng Vallew oceurs above timberline, penerally
beoween LS00 and 2,500 feet elevation. The original
vegelation was mostly mesic gramineid herbaceons and
mesic forb types with tall shrub and wet gramineid in
localized sites. Persistent heavy use in bedding grounds
lras changed the tall gramineid to annual bluegrass. Mo
oroanized studies have been conducted to determine el-
feets of prazing on the forage conmmunitics,

Grazing Seasons

Becanse animal grazing periods are related to range-
vegetarion growing seasons, data on growing scason
lengeh weve examined for dominant trees of the boreal
zone, Spruce steres grovwe for about 50 to 60 days near the
Bering Sea | 1068]. Arvound Fairbanks these same trees
grow for about &0 days, an indication of the productive
season’s duravien. Some forage plancs on favored sites
mav grow longer than the trees, but it is clear thar a
roajor portion al the annual evele is allocated to non-
prowing conditions in this zone, Generally, grazing can

accut from June through aboul mid-September. Bison
and yak have survived vear-around on some sites north
ol the Alaska Range, hat sulbjecting cactle and sheep to
such conditions would prove unprofitable. Reindeer can
graze vear-around on some interior ranges, Gasser [49)
reported horses grazed yvear-around in the Goodpaster
vicinity of the interior, but that should not be considercd
as the ordimary condition. Stockmen should be prepared
s Feed fronm October chrough May,

Souch ol the Alaslea Bange, dairy stecrs were grazad
at the Matanuslea Station from June 1 to Seprember 1 on
“woods pastare’’ and were reported too zaim 238
poundsdday [141), A similar [four month) grazing season
was teported for sheep in the southeentral region (11

Range Carrying Capacities

Carrying capacities of several boreal zone ranges in
Canada varied from 4.2 to 5.0 plus acres/ATUM [ 166!,
Blugjoint meadows and tall grass-forh range sites in the
Macanuska Valley have been reported o vield from
2,600 to 4,000 pounds/acre annually (72 Annual mow-
ing wonld reduce those levels o LOOD o [500
pounds/acre, Assuming a worst-situation example, such
ranges could have a carrving capacivy of (b4 o 1.2
acre/ AUM, although that has never been verified by
comtrolled grazing experiments.

Mitchell and Bvans (100 reported 4, 150 pounds/acre
total herbaceous production for a disclimax hloejoint-
fireweed range in che Matanuska Valley, Grass produc-
tion comprised 1,500 poundsdacre and fireweed
(Eptlobium  angustifolinvm) amounted (o 1,600
poumnds/acre. The remaiming herbaceous production was
00, 200, and 500 poundsfacre, respectively,  for
horsetails, lerns, and raspberry (Rubus idaeus). From
these data it wonld appear that inicially, such a range
vvpe could carry TAUNMAOE acres, 1 60 percent annual
biomass of palatable forage is alloted to livestock,
Applying similar standards o recently acquired data
from five vegetation types in the Matanuska Valley in-
dicated carrying capacities ranged between three and 35
acres per AL,

The fescue bunch prass ranges near Healy woere
examined in 1928 by W T White [4). Carrying capacity
was estimated o be about 3.6 acres/AUM [or sumimer
prazing of cither catele or sheep: Bison range carrying
capacities near Delta were estimated to be 1.9 to 4.5
acresd AU (K9

White obscrved that considerable benefits inograss
production acerued from burning these ranges. Presum-
ahly, these were positive benefits in carrving capacities
due toremoval of woody plant competition. Camphel]
and Hinkes [27) also reported benckits to bison from
burning similar ranges, We have observed positive
respomses to burming on bisen ranges on Fro Greely [89],

Alaska's Agriculture and Forestry 141



Limitations

The major lmitation of boreal zone vegetation with
respect to ranging livestock is the dominating trend for
woody plant succession. The regional elimax is forest,
shruly, and scrub, varving as to specific location, Her-
baceous types are often either transitory exceptions that
result from forest or brush remeval or understory com-
plements to the forest. Herbaceous stands oceur as scat-
tered components in the Woodland-brushland matrix
Accessibilivy is limited, and distances to snitable winter
feed hases miay preclude practical use of areas thac are
binlogically suitahle for summer livestock production.
The transition zone between boreal forests and rundra
often comtain important winter ranges for wild caribou
and reindeer herds,

Surveys of horcal zone ranges of the Goldstream
Creek and Tanana and Chatanika Rivers areas in 1929 hy
W.T. White of the Alaska Agricultural Experiment Sta-
tion indicated there were considerable acreages of grass
and sedges in the region, but the teasibilivy of use was
Livwr due towetness, lack of suitable winter feed sources,
mosquitees, cte. Thus, even though carrying capacitics
may have appeared good for summer range, bascd solely
on farage production, other factors were believed to have
preciuded such use |51,

It appears that disturbances which rernove the trees
bt not the organic soil mat can release the herbaceous
and woody understory species without the immediate
reinvasion of trees. This can be scen in seismic clearings
in the lower Susitna Valley and on the Kenai Peninsula,
Ay disturbance that exposes mineral soil, however, -
vites new tree and shrub |alder and willow| seedlings.
OHten shrabs and trees are among the first that invade
such sites, as evidenced along toads throughour the
region,

Biological production capacities arc limited, but
hinmass production of even the blacl spruce/moss com-
munities, which pcour on the coldest and wettest soils,
ranged between 1,780 and 2,050 pounds/acre ol above-
ground biomass annually {147], Even though that pro-
duction was half moss and most of the rest is not forage,
it still indicates that a significant production potential
existy for forape, should vegetation be alteved by [ire ar
other lorms of clearing.

Accumulations of leavy organic mars cool soils and
reduce nutrient eveling rates. That reduces annual thaw-
mg depihs and restricts root exploration of rineral soils,
lurther limiting mineral nutrient supplies. [tis clear thac
ol development is slight on many boreal zone sites, anid
the chemical weathering process that releases nutrients
irom primary minerals and forms secondary minerals
clay] is also muech retarded. Evidence of mineral
nutrient Lmitations is shown in the need for constant
fertilization of cultivated soils in this zone to maintain
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production of even the least demanding of forage crops
|80

All of the poisonous range plants recognized for
Alaska except bracken lern occur in the boreal zone.
Large losses of livestock have net occurred to plant
paisoming, however, This is due mainly to lack of exten-
give lvestork use and o abundant alternacive forages for
animals on these ranges,

Livestock deaths in this zone have been attributed
to larkspur (71, Cattle deaths occurred in the Matanuska
Valley and Bairbanks region, Zigadenus elegans (death
eamas! oceurs commaonly in Populus tremuloides (qual-
ing aspen| stands and is a plant poisonous primarily to
sheep, However, the quantitics necessary tociuse prolb-
lems are lairly large; so v is unlikely that poisonings
would oeeur as lone as other forages are present i sudli-
I:_"'i{’.'l"lT. Arnonnts.

Vitamin A deficiencies in Alaskan grown [eeds have
heen reported (104). This problem is one that would
oceur during the winter fecding season, which is quite
Jang in the boreal zene. Deliciencies would not be ex:
pected as long as animals were on ranges that provided
green forages.

More recently, deficiencies in selenium have been
reported for cattle and sheep during winter feeding
seasons, These situations were related to heavy use of
barley in rations, which is normally low in seleninm and
appears to be even lower in some Alaska-grawn lots,
Selenium deficiencies have not been noted in range
forages in Alaslka, but the number of planes tested iy
small, Research on trace elements 15 apparently needed.

ARCTIC TUNDRA ZONE

lundra 1s a term frequently misused both in scien-
tilic and popular communications. Originally it was
used by A, Von dMiddendorf (53] in 1864 o designate
trecless vegelation of the Arctic. Since then it has been
applied Lo reeless vogetation above timberline, on
islands, and in the horeal zone. These latler uses ought
o be avoided. The continued misuse adds confusion o
vegetation classification schemes, which are indepen-
dent of geographical criteria,

The arclic tondra is extensive in Alaska, ocourring
i a band warying from a few to more than 200 miles in
width berween the horeal forest and the seas | 149 That
of the Arctic Slope alone consists of a continuous unil
more than 77,000 square miles in size, larger than the
State of Nebraslea (24,

Thstribution of aretic tundra dips southward along
the Bering Sea coast, occurring at latitudes that normally
are vegetated by boreal forest types. Geographically this




Thi coastal plain is a flat expanse of arctic tundra broken by many
northwest-oriented ponds and lakes, the largest of which, Teshekpuk
Laka, iz shown in this June 27, 1973 asnal ohligue photo, Snow had
finishiea melting within the past week, and lakes wara shll ice coverad in

southward exrension includes portions of the Seward
Peninsula, the Norton Sound cegion, deltas of the Yulion
and Kuskokwim Rivers, portions of the Alaska Penin-
stla, and the Aleutian Islands [149),

The soathernmost exeension has been included in
the marine prasslands lor chis discussion, primarily
because: |1) the latitudinal position is not arctic;
(2] livestocls uses are potentially differens between the
twor zones; and (3] permalrost is oot a soil condition in

the marine grasslands, Reindeer and musk ox can be

grazed in hoth arcas, but cattle and sheep are not adapted
tothe Arctic,

Rescarch on these rangelands lar exceeds that lor
any location ur tange type in Alaska. Range studics hegan
w1920 with USDA; subsequently, government, m-
dustry, and private foundations have supported
nunterous stodics, many of which provide valuable basic
wnlormation regarding soil/ planc/animal relationships,
Data from other polar nations, such as Canada and the
Seandinavian countries, are also pertinent and available,
Information from Siheria is less available, howoever, The
.8, International Biological Program |USABE| Tundea

e

this soena, This rangeland is frequented by migratony watarfow! and
caribou, Reindesr grazing was ence attempted in this ragion, buf faied
tax-flourish and was abandoned,

Biome praduced a significant gquanticy of information,
and i1 was followed by RATE (Rescarch on Arctic Tundrs
Ecosystems|, which focused on herbivory, Significant
discoveries in arctic soil fertilicy, plant production, and
tundra grazing were deseribed i various IRE, RATE, and
mdustry sponsored repores. Such data are valuable lor
tundra range management and use, bue are too decailed
lor this discussion. Readers with particular interest in
these ranges are divectod ta that lterature,

Topography, Climate, and Sails

Alaslea's arceie tundra ranges oceor on relatively
pentle and flat landiorms. Those on the North Slope
appear tobe simply northward exiensions of the short-
srass plaims af castern Colarado and wescern Ransas, The
tundra cype extends southward o the loochills of the
Braoks Range, where rolling and sloping landscapes
replace the flatness of the aretic plain.

Climnare is characreristically cold and low in annual
precipication. Net inputs ol solar radiation are so low
that permafrast 14 continuous. That lack of energy
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Faothills norh of the Brooks Range contain more varied range types than the flat coastal plain, as evidenced in this wesbward view across 1he Lukok
Riwver.

reduces evaporation, which allows the precipitation to
be retained, reducing the demand by plants. However,
low energy also limits plant growth and decomposition
and srresses animals, The peak radiation input occurs
while snow cover is present; thus, [orage plant growth
accurs after the summer soltice.

Continual darkness during winter periods, cold
temperatures, and olten wind adds rigar ta the climate so
as to preclhude ordinary livestock from the Tegion, In
spite of these conditions, it is the boreal zone and not
arctic tundra that experiences the lowest temperatures
in Alaska.

Soils are poorly developed because low temperatures
slow chemical weathering, and permalrost provents
water percalating through but a small portion of the pro-
file. Organic matter acenmulates, and acidity is [airly
high, Mineral nutrient availabilities restrict forage
growth, Phosphorus and sometimes nitrogen arc Lwo
nutrients commonly low in arctic tundea soils (29, 52,
03, 146

Due to high organic macter levels, these soils are
afren light in volume weight [bulk densicy), o feature
that complicates testing and interpreting fertilivy status.
Release of nutrients from the arganic matter oeeurs late
in the scasom, after plant growth has begun to decline.
I'hus, uptake of eritical clements and overwinter storage
st be significant for range plant survival. That feature
is maost ohvioushy important because plant grow Lth com-
menees belore soils are thawed.

Polyponal ground features form ice wedges that are
subject to thawing and subsidence when surface mats of
moss are disturhed. Corrals and shelters must be locared
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with that in mind. Readers interested in such
phenomena and the thaw-lake cycle, a process that
affects soils and vegetation of the aretic tundra, are re-
ferred to other soutces lor comprehensive discussions
(23, 77, 78],

Vegetation

Arctic tundra vegetation, by definition, has no trees.
Thus, herbaceous and some shrub communitices typify
these rangelands. Cottongrass speeies and various sedpes
commonly dominate the vegetation aspect. We liber (155)
ranked 40 of 112 species near Barrow according to their
relative cover and [requencies of occurrences, Carex
aguatilis |water sedge] ranked in first place, followed by
sin species of mosses; then Salix rotundifalin (least
willow| and Poa arctica [arctic blucgrass) in that coastal
site. Inland ranges are characterized by Eriophorum
Vel TnadfLm [tussock coltongrass); Betula nana |[dwart
birch]; and several heath forms: Ledum decumberts
inorthern Labrador-teal; Vaccinfum witis-idaea (moan-
tain or low hush cranberry!; Vaceinium uliginosuimn | g
blucherry!; and Empetrum nigrum (crowberry|. Dwarl
and low-growing willows, including Salix Hanifolia var
pulchra [diamonileal willowl, 5. reticulota |netred
willowl: S, rotundifolia; 8. ovalifolia |ovalleaf willow!;
and 8. arctica |arctic willow!, also hecome inercasingly
important away from the coastal communitics. Mosses
predominate thraughont much of these rangelands, pro-
viding cover amd insulation to the soil. Tt 15 largely those
insulating vifects that restrict the annual thaw depth,




and, in turn, the size ol available root zane lor higher
plants and ner annual decomposition of undergronnd
plant pares,

Lichens dominate rocky and betrer drained sites,
and are most productive in the transition between horeal
forest and arctic tundra zones, lmporeane species inclode
those of the Cetraria and Cladonia genera, both as
dominaling speciesand in value for grazing

Plant community studies have been rather site-
specilic, and extensive community maps [or tandra
ranges arc mostly nonexistenc, Hooent wse of satellite
data s furthering that eflorl, however, the levels al
classilication are resericted in the satellite daca relative
torthat developed from atreraft imagery, and users must
be certain of their needs betore purchasing.

Understanding suceessional relationships of plants
18 necessary for judging range condition and trend. Arctic
cunelvs ranges have few plants that respond as annnal
weeds (e, Hourishing in owvergrazed and denuded
areas|, as 1s common for most other rangelands. Condi-
tiens lavoring those kinds of plants do not exist in the
Arcrie, Plants thao moest readily invade disturbed places
inchude certain grasscs, cottongrass, sedges, shrubs,
lichens, aml mosses, which are usually [ound in the
climax communitics, Therefore, it i the range ccolo-
wists” role to identity those plants because they indicale
range conditions and elfects of prazing. Several sources
ol information already exist. Least understood are the
mogses and lichens, becanse educarional cmphasis has
focused on the higher plants important to temperate
zone rangelands, Bducation lor arcric tundra range
managzemoent needs to include Hehens and mosses as
wiell asvascular forage plancs.

Usually grasses such as Preeinellia (alkali grass|;
Deschampsia  caespitosa  [hairgrass);
hluegrasses; wheatgrasses; and Trisetnm  spicatum
(downy oatgrass| mvade dry sites. Representatives of
thuse plants are common along streams and around [ox
and ground squirrel diggings,

Brava purptrascens |purplish brava); B, glabello
{pilosa) (smooth brayval; and Cochlearie officinalis
senrvy-grass| are three common mustard family plants
that invade denuded sices. Specific conditions dictate the
resulting community. 1 have founed that che braya inva-
sion does not become significant until about four vears
following clearing, Then seed production of colonizing
plants is sufficient to develop large populations. Ocea-
sionally, when conditions are favorable, a few members
of the annual, northern tansy mustard (Descuranio
sophioides) will appear, but T have never seen numbers of
those individuals even approach those ol the two brava
Sperics.

fescues;

Cin the transition between tandra and horeal ranges,
alders often invade bare soil if sced sources are nearby.
Peltigera, a lolinse |leal-like! lichen, mav invade barren
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wel sites, and Stereocanfon, a shorc-growing fraiticose
thranched) lichen, invades barren dey sites:

Minor disturbances resull in somewhat different
responses than where toral plant cover is killed. On wet
sites, pendant grass |Arctophils fulval mnereases alter
disturbances of climax communities, Arclic sweet
Colt's toot (Petasities [rigidus); bigelow sedge [Carex
higelowii]; and dupontia [(Dupontia fisheri] increasc
following disturbance. Minor compaction of the organic
izt can result inoa fash ol flowering by cottongrass. On
slightly drier sires, mouantain foxtail and polargrass
|Arctagrastis latifolia) increase with distarbances. On
lichen sites, Cladonia alpestriz, a climax reindecr lichen,
seems maost vulnerable to grazing; and in Lapland, ©
alpestris dics out under grazing, leaving C. rangifering
and O, ritis. More derailed informarion on lichen
responses to grazing is available ina translation from
Finland |3}

Grazing Season

Unlike rangelands of the coastal forest and boreal
zones, which have delinite nonuse seasons, the tandra
ranges are used vearlong by reindeer [earibon) and muslk
v, Plant communities grazed during winter differ [rom
those used in summer, Given [reedom o choose,
reindecr and caribou naturally inelude a varicey of plants
in their diets, but during winter, lichens comprise the
bulle of forage consumed. Reindeer owners usually
reserve lichen dominated areas for winter grazing,
Palmer |107) concluded lichens were important probahly
because of availability, not because they were nulri-
tionally essential for reindeer during winter Lichens are
primarily a source of energy and are low in protein and
mincrals. Animals forced o exist on only lichens lor
lomg periods lare poorly.

Snow has characteristios chat affect winter grazing
patterns. Arcas of unfavorable snow that prevent crater-
ing |digging) by reindeer lor forage may dictate boun-
daries of range units, If those featares are consistent
from vear to vear, perhaps they ought to be comsidered as
much as vegelation patterns in selecting prazing units,

Early spring prazing oceurs on areas thar arve [irst to
lase snow cover. Thus, south-facing slopes attract
reindeer during carly spring calving time. Caribou
migrate to these ranges in late winter, and new grawth
and flower pares of several plants have been specilically
recorded as important in diews during thar season |76].
Such types should be recognized by range managers and
avoided during summer in order to maintain range plant
vigor on these critical areas,

Summer grazing is seldom limited, and most
authorities consider it in excess of available winter
range. It 35 the summer ranges which produce reindeer
weight gains, During the remainder ol the vear, animals
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are either holding their own or losiog weipht, High
quality summer range must be rrainrained

Sires that provide escape from inseets in summer
mav be damaged by overuse, and these areas ought to be
properly managed:

Mative Grazers

Aretic tundra is the natural grazing land for carthow
ireindeer] and musk ox. Seasonally, a few moose and
large numbers of waterfowl use some of Lhese ranges
lands. Several small mammal species occupy important
nichies.

Caribou and reindecr are of the same species, the
reindeer being domesticated from wild car bone herds and
kept on tundra and northernmost boreal ranges of
Lapland, Russia, and Siberia. The domestication is
reported to have peowrred  abour 3,000 years ago
Dbeumentation of reindeer pwnership exists in Novway
beginming about 1,100 years ago and in Stheria about
|, 450 vears ago. |3

In those countries, the wild form is relatively scarce
and competes little with domestic herds, For MNorth
Amterica, the situation is reversed; competition for range
farage is keen becanse dictary cholces are very similar
hetween tame and wild forms. Of greatest concern to
reindieer owners is the loss ol rame animals to wild
herds. The interbreeding effects on wild populations’
vigar and characteristics is noc purrently believed signifi-
cant (75!, Bifects of reindeer grazing on caribou range 15
believed important because the domestic form 15 more
intensive inuse of an arca and ic takes greater partions of
plants than caribon, Since winler range is most limiting
for both wild and domestic lorms, the commperition ther:
i viewed as most critical (73],

waterfow! migrate to the tundra in summer. While
there, they reproduce and moult. During these critical
periods they need pood sources ol nutrition foor producing
cpgs and new plumage and {or the development aof
vaung. Mobility of moulting birds 15 limited; therciore,
they need particular sites that affords them readily acees-
sible forage and escape habitat from predators [37), Com-
petition for forage by other grazers and disturhances from
reindeer herds and herders during these eritical periods
would have highly undesirable affects on the bird
population, Conscquently, range users musl know loca-
tians of critical waterfow] habitar and avoid abvious
conflict,

I'he importance of small mamimals to arcric tundra
grazilly Centers oo Two points: (11 direct competition
horween those animals and large herbivores (caribow/
reindeer! for nuorients and energy, and (2] the contribu
tion of the small grazers to nutrienc cyeling and overall
range prodoctivily,

Diet determinations show that the collard lemming
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feeds heavily on willow, a favarite plant lor reindeer and
caribou. The brown lemming eats grasses and sedges,
which are alse staples in the reindeer and caribou digts,
The tundra vole likes willow, grasses, sedges, and a
variety of broad-leaved herbaceous non-we ] plants
{forbs), Therefore, competition for forape exists hetween
reindecr and three dominant small mammals of the
Arcric (15, 16%

[atensity of small mammal effects has been
calenlated in terms of energy ingested at Barrow and
Prudhoe Bay, The Barrow site had no caribaw, so only
small ammal use was determined there. Encrgy in-
takes [or caribon and small mammals was estimated at
Prudhoe (17], Those findings shiowed that small mam-
mals were significant consumers of energy at both loca-
tioms. Energy intakes of small mammals at Priadhoe
ranged from about half those of caribou when bath life
farms were low in numibers to more than 10 times those
af caribou when both groups' populations were high.
During low population years, small marnmals at Barrow
comsumed nearly as much energy as caribou at Frivdhoe
Bay during low population periods. Howewver, when
ermall marmmal numbers were high at Barrow, they con-
surned nearly 10 times moere cnergy than caribon when
carihou populations peaked at Prudhoe Bay.

[t appears as if this competition is related to relative
distributions of the wild cariboun and small mammals.
The prevalence of one form oceurs where the other i3
less dominant (46), Knowledge of that ought o he
important 1o persons selecting key reindect ranges.

There is evidence sugzesting that the small grazers
serve an important iunction in maincaining forage plant
production in the Arctic. Where these creatures were
prevented from grazing by erecting exclosures, tundra
productivity was reduced to about half of that which was
grazed. Investigators coneluded that response was due to
redueed mineral nutrient eyeling, Because nutrient
cyeling rate depends upon decomposition of dead plant
rissues and is suppressed by low temperaturcs in the Are-
ric, it seems reasonable that warm-hlooded animals that
digest such plant materials would contribute signifi-
cantly to the nutrient flow rates, especially 1l those
Joimals were active when soil microbes were inactive.
Sueh is the situation with the lemmings; their mumbers
are often greatest during winter as thev graze and
reproduce beneath the snow.

Range Carrying Capacity

Arctic tundra carrying capacitics were first
cstimated by Palmer (36] in 1922 at 30 acres per reindeer
per year, The estimate was later revised npward Lo range
hetween 35 and 40 acres, and by 1941 he was allowing as
et as 65 acres on poorer sites. By 1968 the BLM nsed



Arctic vegetation is oftan miled by soil nutrients. Sometimes increases
in phesphorus andlor nitrogen produce striking effects, as in this photo
showing a profusion of cottongrass flowerheads marking the route of a

200 e LOOD acres per head per year for Sewand Peninsula
ranges,

Calenlating range carrying capacity is more comples
than simply measuring forage production and dividing
by the annual forage requirements of a grazing animal,
Understanding the plant palatabilities and seasonal
preferences of animals, tolerances to grazing hy various
[orape plants, effects of terrain features, storm palleérns,
past grazing, competition lrom wild grazers, and year to
year vartation in forage production are some of the
factors affecting range carrving capacity. ‘Therelore,
original estimates such as those of Palmer is 1922 would
be expected o change as mformation about the
rangelands hecame available,

Determining annual productivity for arctic tundra
ranges is more dilficult than for herhaceous range types,
which produce an easily identified annual crop of forage.
Fstimartes of plant hiomass on tundra ranges vary [rom
abant 26000 o G7,500 pounds per acre. Biomass data con-
tain the carry-forward of annual groswtlias: (1] standing
dead from herbaccous plants; (21 accumulated stem
growll bn shrabs; and (3] large accumulations of lichen
and moss biomass. Because biomass cavey-lorward is
very high in arcuie wundra, production data can prove
unreliable when used to estimate carrying capacity of
these ranges.

Avmual productivity estimates are less available
Because they are reladively diflicult o obrain, Karma-
kowva and Webber [70) gave figures for various types in
the Meade River vicinity. Their data showed an annuai
average binmass increase of about 880 pounds par acre,

rallegon vehicle that crushed standing dead vegetation and slightly com-
pressad the organic mal, which lemporarily increased decomposition
rales.

melnding mosses and lichens, Allowances for un-
palatable shrubs and usclessness of maosses as lorage
plants must be considered. Therelore, only 500 to G50
pounds af that production may be useahle for reindeer
tcaribow] and musk ox, if 100 pereent of the growth were
to be consumed. Since only a percentage of the annual
increase can be taken and still maintain integricy of the
forape stand, pracrical utilization wouald be much less
than that i.c., 73 to 300 pounds per acre|.

Canadian researchers caloulated annual produe-
tivities for two rundra sites, one in Alaska and one in
Yulon Territory (1571, Their data compared well with
those of Karmakova and Webber, ranging berween 250
and 1,035 pounds total biomass per acre annually, Year 1o
vear wvariations woere also cstimated at 20 percent in the
Canadian studies.

The amount of [orage needed by reindeor was first
estimated in Alaska by Palmer (111] aL 10 pounds per day,
which included wasted and rejected portions |ores! for
penned animals, He considered the species as rather
wasteful, comsuming hetween 37 and 57 percent ol
torape oltered, depending upon the types of plants being
fed, White and Trudell {1591 discovered thal grazing
reindeer removed from six wo 1 times mere forage than
they mgested when techered for briet prazing sessions. [t
is not known if thar waste included significant portions
af current growth or if it was all standing dead. Their
report indicated reindeer prelerred grazing cottongrass
tussocks that had been cropped the previous year, sug-
gesting standing dewd was avoided and spot grazing
ooours on tundra ranges,
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Winler range carrying capacities are especially dil-
fienlt o estimate due to lack of data on lichen regrowth
i response W prazing. Caribou are caleulaced to need au
least 10 m* of vigorous lichen per day [(1L67 acres per
menth during wincer), Proict (120! reported that caribou
could only feed twice on a given area during winter,
becanse cratering altected snow conditioms so as to malke
further foraging teo diflicule, In Finland, hehen ranges
necd four to Bve yvears of rest berween grazing periods
(21, There should be further study of energetic costs ol
cratering under varions snow conditions relative to the
quantity of lichens available in order to rate winter range
qualivy of Alaska. Figoves (or rating Lapland ranges have
been given (3], but should not be used in Alasle becawse
snaw 15 solter en the Lapland range, More high-qualicy
torage would he needed on range tvpes with relatively
difficult snow conditions than on types that coald be
cratered with Iess cffort. Becanse tundra grazers spend
two-thirds of their lives grazing snow-covered ranges, i
appears that greater efforts are now needed to rescarch
winter range technology,

Limitations

The moest obvious wvegetation limitation is
avatlability of winter range. Next would probably be its
relatively slow recovery from overnse: The damaging
ehicets of five om lichen ranges 1s quite signilicant in that
regard. Dy, lichen-dominated sices are highly suscep-
tible totives, and they are slow to recover, These sites are
also apt o be most important for winter musk ox (85!
aml reindeer range. Recovery ol tussock tundra s
relatively prompt, with anouoal productivity returning
aftier as few as two prowing scasons (156, 122 Birch
heath types, with crowherry and lowhush cranberry
compaonenls, are slower to rejuvenate compared o
northern Labrador-tea and cloudberry  |[Rubuos
chamademories| tvpes (122

Mineral nutrient deliciencies in forage include
caleivm and phoesphoras in lichens and sorme vascular
plants | 1460 Protein is alse deficient in lichens. These
companents ought to be considered first as supplements
for animals on winter range. Undoubtedly, further study
cwill show that other clements are low in forage planes,

Low available phosphoros and nitrogen in soil
restricts plant growth in arceie tundea, There is evidence
that competition hetween lichens and sascalar plants is
linked to blochemical relationships between lichens and
lungi that grow symbiotically on the higher plants' roots
[mycorrhizac) (25, 83|, Furthermore, lertilizing soils to
enhance vascular plant growth has been obhserved 1o
reduee the lichen component.

Only Andromeda pelifolia has been mentioned as 2
problem plant for reindecr [Table 1), There are several
paisonous plants on these ranges, bat losses from ocher
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Factors overshadow any problems with resic plants. In
secl harassment s & well-known factorn lor which the
LISDA expended sigmilicant cifores in clearing a vaceine
against the warkle fly (15340, Losses of reindecr throngh
straving with passing caribou herds is perhaps the single
larvgest problem with reindeer herds now in Alaska, This
topic was recently reviewed by Klemn (7530 Social and
CCOTOMIC constraints are significant factors limiting the
ecxpansion of the industry in Alasle and Canada, qecor
ding o several ohservers over the vears |67, 107, 118, 131,
133, 140, 1940, In a Canadian venture, costs exceeded
reowems by a ratio of three to one (131], Some have sug-
gested that the game ranching approsch could overcone
somne of those problems |74, LALY

MARINE GRASSLANDS

Geographical Extent and Topography

These rangelands oceur on the lower portions of the
Alaska Peninsula and on the Aleutian Islands, The
islands extend more than 1,000 miles olishore, forming
a separation between the Bering Sca and the Pacilic
Oreean. OF voleanie origing, some islands consist of
snvw-capped mountaintops surrounded by varving ox
tents of lowlands, which support vegetation suitalile for
range. Often these rangelands are dissected by gullies
and canvons eroded by streams, making land travel
around the island difficule to impossible lor livestock.
Orther islands are relatively low in elevation and have
subdued topographic features,

Climate and Soils

Precipitation is typical ol marine-influenced
systems; its eflectiveness is enhanced by low evapora-
tion rates. As Amundsen (8! stated, “Amchitka vlimate
is one of the world's eloudiest! The Aleatian [slands
hawve a well-earncd reputation for foul weather, which
was expericnced by a large number of troops during
Wenld War 11140, Although daily termmperatures often
(luctuace only a few degrees, the weather is hardencd by
persistent wind and dampness. The dampness entively
prevents the curing of hays on these islands. [t s for
tunate for grazing animals that cemperatures arc mild
enough to keep low-lving sices sencrally snow [ree in
winter, Octherwise, keeping livestock on these ranges
would be impossible on g vear-around basis. The annual
period of frost-lree davs was veeorded for Amchicka ar 75
|8

soils of these ranges have not been studicd to any
sipnilicant extent except for those on Amchicka, which



woere cxamined and analyzed by Bvercet (44] in connec-
tion with experiments by the U5, Aromic Energy Com-
mussion, which later became the Energy Research and
Development Administracion. This was similar to che
corntnission's carlier sponsorship of worle in the arcne
ciutedea tor the Cape Thompson region.

Chemical and physical weathering of the igneous
ricl, volcanic ash, other parent marerial and organic
matter bave resuleed in organic and mineral soil forma-
cion on Amchitka, The organic soils are confined to low,
wet areas, Mineral soil formation ocours topographically
abowe 300 feet in elevation, the site ol orpanic soils,
Some evidenece suggests that the organic soils may have
occurred higher in previous geologic times, but due,
perhaps, to climatic changes, those have since eraded,
leaving mineral Inceptisols (beginning soils!, Barren
arcas cecur at the highest elevations. Wind erosion and
solilloction (mass movement | wers the primary physical
lorces mentioned by Everett |44 that allecred the
Amchitle soils, Pactern ground and sorted stone rings
wore also formed in places during periods when peri-
slacial climate prevailed, Sands were also found in
cortain locations.

For mast of the sites, soil textures were Inams and
siltloams in surface horizons, They were acidic, in the
o A 2-5 1 range, and varied from 400 to aboue 90 percent
in organic matter (50 to 20 pereent organic carbon|. Cn
disturbed sices, pH ranged from 4.9 1o 5.2 and had
preanic macter contents between (08 and 6.7 pereent,
according o Mitchell (98]0 A consistent necd for
nitrogen and phosphoras lertilization was noted in arder
tor estahlizsh prass scedlings on che island, Potassium
lewvels woere apparently adequace in che soil, however
Amchitka soil abserbed about hall the phosphorus of
that absorbed by soil from Simeonal Tsland (97], sug-
westing that allophane, a positvely-charged, non-
erystalline mineral ocourring commonly in voleanic ash,

was greater in Simeonol soils. Occurrences of allophane
have heen associated with soil ferdlity problems with
phosphate, boron, and other negatively-charged soil
aulrients, Valeanic ash lavers were reported in Amchit-
ka sails, bur generally not at the surface (44,

Grazing Use

Grazing on the Aleutians was largely absent prior oo
the coming of Russitans and Europeans. Wild wateriow]
seasonally used the islands and probably constitured
their largest herhivores, Later rars, cactle, sheep, goats,
pigs, horses, and reindeer were introduced. Anderson, |9
pave a synoepsis of Alentian livescock ventares. Tabkle 2
shows data from BLM leascs in Novemhor 1972 There
may be reason to question some ol these daca because
more recent information given by Savage, Talbot, and
Hedricl | 1271 indicated livestock numbers on Simeonof
Island in 1972 wore 335 head, as opposed to the 256 head
shown in Table 1

Vegetation

Vegeratlon communities have been surveyed on the
Alevrian Tslands for their porential Bvestock use by in
dividuals in various government agencics and, muest
recently, under contract to interests holding leases,
Results from much of this activity is unknown in the
lirerature and, consequently, onavailable, Perhaps the
Fivst records of range recomnaissance were by Alberts i
1928 4], He reported that range lorage was plencilul on
the siands he visited . Mouncain slopes were judged good
SULITE U Ul. SUTITNST range, El[!L]. K:lll[]L',L','l'FlH.‘\' FE]]I'_E HCL[HC WL
lound ac heads of bays, Alberts suggested these might be
cut for silage, noting that winter feeding was necessary

Table 2
Bureau of Land Management Livestock Leases for Aleutian Islands (November, 1972 data).
_ Livestock on lease
Maximum
Authorized Bulls
Lease Allotted Animal and
Location Mumber Acroage Units Steers Cows Calves Sheep Horses

Alkutan E 172 A-DB2012 41,500 100 & 14 10 -J— 2
Chernalura A-061517 7208 200 At A5 27 —{— ——
Sanak E 1/3 A-Q597R2 10,100 230 & 114 —— —{— —N—
Simeonof A-053672 10,550 275 41 134 41 -0 4
Lmnak E2/3 A-Q30488 255,360 2,500 41 @l 31 o092 17
Umnak W L/3 A-030544 115,497 2,000 100} 70 At 3,420 au
Unalaska E 1/2 A-OHTO4T i, (00 200 19 24 11 5 &
Unalaska W 1/2 A-DG0872 151,915 2,000 63 B 48 &, 000 110
Wosnesenski A-N50739 7,500 75 22 47 —{]— —(— ——
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during Februare, March, and April, except in certain
lacations.

Savage, Talbot, and Hedrick (1271 presented plant
comnmunity data for Simeonof Island, including classi-
fication into six communitics [including barrend. Theo
data also contained percent composition by green
weight. Figures showed communities and relative per-
cent ol island oceupied as: mesic Empetnom nigrion
heath, 44 percent; Mesic Festuea rizbr grassland, 31 per-
coent; wet Eriophorom angustifelivm/ Carex lvnghvae
meadow, 15 percent; dry Elvmus arenarins fmollis)
grassland, 4 percent. Amundsen (44] listed the four
major plant communities on Amehitka Island as: upland
grass, crowherrv-prass-sedge, crowberry-sedgegrass, and
sedpe-lichen, in ascending relative welness,

Comparing data Irom the two islands shows a
preponderance of lichen hicmass on Amchitla, Yascular
vepetation on both islands is dominated by crowherry, a
lovwe ewerereen shruly that has Licele value for ungulates,
Ruhis drclicus, nagoon berry, is a low creeping shrob,
Plant preferences by animals could vary considerably
among islands depending upon species composition of
respecllve ranges,

Grazing Seasons

Livestock can graze yearlong on many ol these
islands. Accounes of animals left unattended for several
years can he found, Tois fortunate that wineer feeding re-
guirements are minimal hecause weather for hay curing
15 rare,

Carrying Capacity

Range carrving capacity figures are unavailable. The
hest estimates must be extracted from forage production
data

Armundsen (44 pave annual vascular plant produc
Loty For vaviows vegetation types on Amchitka, Vegera-
tion production, not counting lichens or mosses, averag-
el 577 pounds per acre: Maximum production was 4,666
pounds per acre and occurred 1 oan area drained by a
pond. Mintmuoon proeduction, 277 pounds peracre, ocouar-
red in lichen dominaced arcas. These Agures mdicate the
production on Amehicla was similar to the arctic tun-
dra's average. Annual stocking rates of 60 to 130 acres
per animal unit could probably be expecred tor maost
islands, if the Amchitka values are aceurate representa
tions lor the repion

Limitations

Lirnizations to livestock operations on the Alentians
were ientitied by Anderson (9 as: firse, lack of capatal;
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second, lacl of transportation: and third, lack of
stoclmen with the ability o succeed in a livestock
operation. Raosom 124 reporced thar the weather
prevented breeding and reproduction of horses for the
Aleutian Livestock Company. He indicated chat some
prosperity oceurred with sheep production, but conelud-
cd that transportation and marketing problems would
likely overshadow ecaonomic successes, In Wright's (165)
account of renching on Chitiloof, transportation and ics
associated problems were the dominaring dilticalties
discussed,

From these vicwpaints and the accounts of live-
stocle, mcluding reindeer that have existed on various
islands  successtully  withour supplemental  wincer
tecding, i is clear that, biologically, some of these ranges
are suited o vearlong livestock production. The major
limitations preventing development and security for the
operator have heen and still are sociocconemic,

CONCLUSIONS

A scarch of the literatare has revealed a significant
number of repores pertaining to Alaska’s rangelands.
There are clearly more articles and a more complete
array of studies on the arclic tundra types than for any
nther rangeland in the state, Yearlong grazing is possible
an arctic tundra and marine grassland ranges. Bricl, pro-
ductive grazing seasons characterize uses of coastal and
horeal forest ranges. Cultivated forage patentials are ade-
gquate to accommeadate livestock winter feeding require-
ments, ot weather patterns are frequently nodavorable
for haymaking. Conscquently, silapemaking has been
repeatedly  recommended, Harvesting winter forage
when craps are ol good quality is also recommended,
hecanse qualivy falls rapidly as plants age, When cactle
and sheep numbers increase on ranges, problens of dis-
cribution and nonunitorm use are likely 1o increase.
Rescarch on stocking rates, grazing systems, plant

responses, and animal production is needed for much of

the range types near current lanming areas and popula-
tion centers,

Low temperatures retard soil chemical and hiolog
wal decomposition processes, amd resulting organic
muatter acenmulations mav significancly affect range pro-
ductivity. Tn addition to the effece of low ner annual
radiation on temperatores and plane production, the
davlength feature has to be recopnized o caring lor
anirnals at bigh latiodes in wincer months. Bvidenees of
mineral nutricnt deficiencies for wildlife and livestock
have been discovercd . Studics are lileely to reveal more
nurricnt limitations as technology advances, Stockmen
need to remain alert o recognize problems and be
prepared Lo supplement oons in feedlots and on the
range.



The regional ecalogical potential for interior and
coastal forest ranges is tree and shrub cover. Maintaining
herbaceous forage plants will require continual vigilance
and periodic treatment. Most ranges of the state are in
excellent ecological condition, hut lor many livestock
aperatioms  in forest zones, malntaining excellent
ccoloeical climax will not be the desired abjective.

Wildlife considerations vary among the several
regions of Alaska, [n some areas competition hetween
wildlife and livestock will be leeen; in other areas it will
be ahsent. Lictle is known about potential conflicts in
many areas; speculations may be prevalent, bue most are
without hasis, Considerable rescarch and cooperation
armong responsible agencies on several Facets of that
problem are in order.

Experiments with grazers uncommoen in other
states, such as yak, musk ox, and hyvbrids hetwoen
wildlife and domestic animal counterparts, have been
attempted with some success m Adaslka. Terminating
sorme of those trials appeared to be unrelared o paten-
tials for successes, Perhaps selections from ameng those
projects should be reconsidered for {uture use,

For some zenes, ransferring rechnology to Alaslka
appears more promising from international sources than
from temperate regions within the Unived Stares. Inter
national cooperation on reindeer technology dates back
to the inrroduction of reindeer to Alaska, Similar effors
for other animals may be equally [raical

The Bussian author, Dy, Sveclana G Fodorosva (430,
atter a comprehensive study of published and archival
records, coneluded that three factars weakened Russian
colomial Alaska: (1] the region was oo remote from
main metropolis centers; (2) Alaska had severe and
generally unfavorable conditions [or agriculoare; and
[31 the colonial Russian-American Company  was
restricted |presumably by the Crarist government). With
repard o the second point concerning Alaska's agricul.
ture, there are acceptable biological potentials for range
livestock production, even highly favorable i select in-
stances and seasons, The elements of ranpelands,
suirable anils, climate [or prowing winter feed, and
significant demands for red meat are all present. Putting
those components together is not easily guaranteed, but
the concept thar Alaska is generally unsuited for agricul-
tute should not be readily embraced. Neither should
unrealisoe projections of huge and highly prolitable
ranches springing up overnight be given trust. An
orderly, well-founded plan that allows for maximum in-
genuity, resourcefulness, and individual achievemens
will prove most reliable and rewarding for all comeerned.
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