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Distributions of 40 Rare Vascular Plants in the Alatna River
Drainage of the Central Brooks Range, Alaska

Abstract

FortX rare llants sere coilected LJe)ond their ln.,wn distribulion ranges on the soulh slope ofthe Broots Range given bl Hulten
(1968).  Twenty-rwo., f  the, l0 species disLr i l ,u l ions suggesl  no. lhsard posl-Ple istocene nigrat ion f rom soulhern refugia.  The
habitat prefefence of Conponula aurita a Cryripednlm caLceol6 srbsp. pan iJlorum tor Llry sor rh-facing limestone outfrops
suggests possib le sur l ival  as part  of  the Pleistocene steppe mndra f lora.

lntroduction

Remote regions of Alaska are receiving more
scientif ic attention which is bridging gaps in
species distribution knowledge. Species reported
here are important because they were collected
beyond the range given by Hultcn (1968). They
add to recent range extensions for other parts
of Alaska (Kelso 1983, Phil l ips l9B3).

Clacial events and vegetation refugia in-
fluence the present distribution patterns in the
Alatna River drainage. Post'Pleistocene vascular
p l a n t  m i g r a t i o n s  i n t o  a n d  w i t h i n  l h e  r e g i o n  a r e
dynamic, emphasizing the requirement of con-
temporary floristic surveys for detailed distribu-
tion mapping and phytogeographical inter-
pretatlon.

The Alatna drainage has received lit e
botanical attention unti l recently because it has
been accessible only by foot, small boat, and air-
craft. In recent years access to the area has im-
proved considerably. Jordal (1951) completed a
floristic collection along the southern portion of
the drainage. Murray (1978) collected around the
confluence of the Nahtuk Creek and the Alatna
River, and at the Alatna headwaters, and is com-
pil ing a summary of the floristic records of the
last ten vears for the statc of Alaska. Cooper
(1983) collected in the alpine area of the Ar-
rigetch headwaters.

Collection Area

The Alatna drainage (67o30'N, 154"W) is
situated in the newly designated Cates of the Arc-
tic National Park. It transects the northern

'Present nddress:  Department of  Bot !n l ,  Agr icul tural  Univer.
s i t r ,  As,1,132-Nl-H, Norwa) '

latitude white spruce, Picea glazca (Moench)
Voss, forest-lundra ecotone. The area is covered
by the Survey Pass Quadrangle of the U.S.
Ceographic Society topographic rnap series (scale
l:250,000). The upper drainage is approximately
90 km wide and 150 km long with bedrock types
of granite, metasedimentary l imestones, and
unmetamorphosed shales and sandstones (Nelson
and Crybeck 1980, l98l). Small cirque glaciers
in the South Arrigetch, Arrigetch, Awlinyak, and
Unakserak Creek Valleys survive the three ma-
jor glacial advances which occurred in the
southern Brooks Range (Hamilton 1966, l98l,
loB2) .  The i " l imat i r "  reg ime fo l lous  a  mar i t ime
(west) to continental (east) gradient across the
drainage (US. Environmental Data Service 1977).

Methods

Plants were collected in the drainage during the
summerr of 1978. lq8l. and 1982. Sper-ies or-,^ur-
rences were recorded for the eight main trib-
utaries of the upper Alatna drainage (Figure l).
Specimens were verif ied by Ron Hartman of the
University of Wyoming and David Murray of the
Uni re rs i t l  o f  A la .La .  Thc  Antennar ia  ,pce ies
were verif ied and retained by Ledyard Stebbins
of the University of California, Davis. Other
voucher specimens are deposited at the RM her'
barium in Laramie, Wyoming.

Results
0f the 282 species collected in the Alatna River
drainage 40 are range extensions (Table t).
Reported species werc found beyond the solid
lines and in gaps within the predicted ranges (cf.
Hulten 1968). The fact that 14 percent of the
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I ieure l .  Lo.ar ion of  rbe col lec l ion s i tes r i rh in the Alatna Rirer  drainage on the south s l . ,pe of  lhe Brooks Rangc The insert

shows the posi t ion ofrhe Alsr  a drainage or the lar i rudinal  boundary between the lorest  aDd lundra vegetat ion.

The val ley s i res are:  t  South Arr igetch (6?'  26N, i53 '  58W),  2-Amigetch (67'  27N, t54'  05W),  3-Ar l invak (67"

24N, r54'  40W),4 Akatr lual  (6?'33N, 154'40V/) ,5 Unalscrak (670 461\ i ,  154'w),6 Kutul (67'44N'  l53o

18W), ?-Pinealuk (6?'40N, 153" 30W), 8-Nahtuk (6?' 34N, 153' l4V), and 9-alons the Alatna Rirer (66" 30N{7o

38N. 153.  15S'-154'  30s).

collected flora were found br:yond the recorded
distribution demonstrates the great potential for
finding range extensions in this part of Alaska.
A complete l ist of the 282 species and collection
localit ies is given in Odasz (1983).

Distributions ol 22 of the 40 plants show a
similar pattern. Their main distribution is south
o f  thp  Brooks  Range.  E l .v .n  u f  these are  spec ics
limited to North America,2 are amphiPacific,
2 are amphiAtlantic and 6 are circumpolar
plants. The rest of the species have rvider
distributions in Alaska, occurring in the alpine
or on both sides of the Brooks Range.

Discussion
At  the  h igher  la t i t r , rdes .  lo l l " r ' i ng  i ce  rec" " . ion .
plants moved north and rvest in Norway (Hulten
l9?1, Wright 197?) and in Alaska (Hopkins et aL
198l). The northward expansion of conifers and
associated specjes in the Alatna drainage, after

deglaciation 10,800 years ago (Hamilton l9B2),
is snpported by recent vegetation (Odasz l9B3),
palynological (Brubaker et al. l9B3), pedogenic
(Ugolini el al l98l) and radiocarbon (Hamilton

and Brubaker 1982, Hopkins el al l98l) dara
which conoborate earlier observations (Griggs
1934, Marshall 1970).

Such a northward route may have been
followed by herbaceous species from ice-liee
refugia. Plants with main distributions south of
the Brooks Range penetrate the altitudinal
boundary of the range in favorable sites along
drainages. Good examples include: Mertensia
pani.culata var. panicuLata, Amerorchis rotun'
d.ifolta, CampanuLa rotundifolta, and
Cypripedium colceolus subsp. paraiflorum.

Mertensia paniculard is abundant in moist,
shaded treelimit stands and on gravel bars in only
the Awlinyak site and one other site 25 km south
of the Awlinyak-Alatna Rivers confluence.
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TABLE l. Rar€ species and rang€ extensions. Nomenclature
folloos Hullcn (1968). For a derailed desc.iption
of  habirat  and locat ion see 0dasz (1983).

Lycopodiun alpinun
Lyc o p odiu n co n p lanat un

D ryopte ris dildtdta stbsp. ane ricana

Triglochin palustris

Orchidaceae
Cypripediun calceoLus sLtbsp. paniforum
A@e ro ̂ :hb rctun.tifa lia

Betula papyrtfero sthsp. hutnilis

Ranunculus gelidus subsp. grdl

Draha longipes

Sarifroga opp ositrfu lia subsp. sndltdtrd
Sdxirdca toeeLkth subsp. setigera

Rubus anticus subsp. acazlis

Potentiua iryulata

Dryas drumnondi i

Astrugalus nLtzotinensis
Oxytropis cdnpestris subsp. jordoLii
Oxrtropi delera vr. faLiotosa
0r.yt r o p is k ot u ku ke nsis

Er icaceae
Ledun paLustre sobsp. groenlandicum
Oxycoccus nicrocarpus

Gentiana p rop inqua s$sp. propinqua

Me ensia paniculata vr. paniculata

CanilLeja pallida snhsp. clesdns

Erigeron auis vr. elatus
Antennaria nonocephala s$sp. ntonocephala
Antenndtid isolepis

According to Hulten (1968) this boreal species
is l imited to woods and riverbanks and covered
an extensive area to the south before the max-
imum Wisconsin glaciation. Subsequently it ex-
panded into the ice free areas (Hulten 1937).
Amerorchis rotund{olia was found only on the
moist hummocks close to Kutuk Lake. It has a
similar history to M. panicuktta (Hulten 1937).

Campanula auita and Clpipedium calceolus
sttbsp. paruiJTorum were found on steep south-
facing l imestone bluffs above the Alatna River.
The Cypripedium subspecies was found to the
south along the Bettles River by Harmes in 1973
and rnay occur along the l imestone belt of the
southern Brooks Range (Murray personal com-
munication). The present distribution and abil i-
ty of thesc two species to persist in cold, xeric
sites suggest their possible survival in the
Pleistocene steppe tundra vegetation.

The Antennaria isolepis collection bridges the
wide distribution gap from the Yukon River to
the Colvil le River on the Arctic slope.

Exotic and weedy species are also expected
to invade the Alatna drainage of the Gates of the
Arctic National Park. Visitation from surround-
ing settlements, airports and regions outside of
A laska inc r "ases  the  po lpn t ia l  fo r  spec ies  in .
troduction. (Hence: check your cuffs!)
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