INTRODUCTION

The overall project addresses the effects on arctic vegetation of continental-scale

gradients and regional-scale variation in substrate. This portion of the project is

variation along a climate gradient in western Alaska that traverses three major phytogeographic
subzones of the Tundra Zone: southern hypoarctic, northern hypoaretic, and arctic

(Yurtsev 1994) (Figure 1). There are two primary goals:
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* Examine transitions in the zonal plant communities, biomass, LAL and NDVI along
climate gradient from the coast to the foothills and
» Examine the effects of different geclogical substrates on these same

In summer of 1998, we established 1-ha grids at six sites for intensive study of the

and spectral properties. This poster presents general descriptions of the sites with selected
from the 1998 surveys. More detailed studies of NDVI, LA, and biomass at these sites
others are planned for 1999, We will eventually relate this information to the work of other
ATLAS investigators who are examining climate, soils, snow properties, and fluxes at the same
sites.

Table 1. Atgasuk and Ivotuk relevé data, summer 1998.
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Table II. Site factors for grids. For tussock height, canopy height, and moss depth, n=121 points.
Barrow will be sampled in 1999,

Vegetation Maps of Ivotuk Grids
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APPROACH AND RESULTS
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Pelasites Ingidus, Saxafraga cernua, S, rculis, S. hieracifofia, §. nelsoniana, Siellar laeta 1,

and mosses ( Oncophorus wahlenbergn, Polvinchastrom alpinum, Polvinchum sinctem and
Sarmentypnum sarmentosum). Prostrate and senm-erect willows ( Saliv mtundifolia, 5. planifola
sspc pulchira ) are common in some areas. The anil is approximately equivalent o Type 7 (Walker
1977 and Noda TV {Webber 1978), The phenology of the vegelation was insufficiently advanced
at Barrow 1o sample 4 relevé or determine the percentage cover ol plant species

subzone. This is of special interest because of the importance of calcium-rich tundras to
ecosystems |Walker, 1998: Walker, 1999].Ivotuk-4 (Figure 7) is a moss-rich

tussock tundra site representative of relatively nutrient-poor sites that are topographically

from input of nutrients. Two additional sites will be surveyed at Oumalik in 1999 on a nonacidic
loess site and an acidic upland.

Information on complete plant-species composition and soils were obtained from 10x10-m
relevés ) within the arids. Plant species data from Atgasuk and Ivotuk relevés are presented in a
sorted table to emphasize differences in the species composition on acidic and
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substrates (Table I ). Site factors and soil information were collected from the same plots, and a b

summary of selected set site factors and soil information parameters are shown Table 1L

= L] ] Ell " " 13 Hetule neng - Briiophoraen vagismtam (shnrbby acidic tessock tondra, 1)
GFS ﬁ:lﬂ center: GHI23.33° N, 1350 44.52° W i KR ;E.J'Iﬂ. e e i W \B\ Iy, Metula nana - i‘::n'.':' brgelown idwarf-hirch shrubby acidic Cares bigelosi
R I T tundra, 2min 12}

& @ @ =W = H il e
-u-_“-—l- T

Figure 3. Atgasuk grid (sandy acidic tussock tundra). This grid is located on a brosad la
stabilized sandy plan near the west end of the Atgasuk ronway. The site is typical of residual
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surlaces unalfected by thaw-lake processes in the sand region ol the Archie Coastal Plam, The

site 15 notable for it wotal lack of sny nonsorted circles (Frost scars), This s tvpical of wssock
tundra in the sund region, but very unusual elsewhere om the Arclic Coastal Pluin, The lack of
civotirbation promotes a leached soidl and species-poor vegetation. The dominant comimunity is
tussock wndra with sl wssocks (<15 em high), { Relevé A-1, Ledum palustressp.
decumbens-Enophorum vaginatum). Only six vascular species were recorded in the relevé of
this site { Enophorum vaginaium, Ledum palustre  ssp. decumbens, Viacoimum vibis-sdaea,
Cassiope tetragon, Pediculans lapponica, and Carex ligelown ). The moss canopy 15 poorly
developed { A ulacommim tergidum, Dicranum elongatum, Oncophorus wahlenbereii,
Polvinchem siricium, Sphagnum compactum ). Lichens are common between the ussocks, but
are genetally in poor condition. Comimon lichen species include  Alectoria nigricans, Bryocawlon
divergens, Cladonia stygia, Cetraria cucullaiz, C. laevigata,  and Ochrolectia frigida = This
community tvpe is equivalent o Unit 8 of Map 2 of {Komidrkovi and Webber 1980}, In shghtly
moister areas, Carex bigelow is the dominam sedge

Figure 4. Ivotuk-1 gnd (shrubby acidic tussock tundra). This gnd is located on a gentle (47)
edst-lacing slope (shoulder 1o midslope) of a very old (mid-Pleistocene?) outwash deposit. The
shrubby tussock tundra s typical of many acidic sites on broad slopes i the region and 15
considered the zonal vegetation (or the [voluk regon. The site has numerous nonsorted circles
and a few weakly developed water trucks. The dominant vegetation is & shrubby version of
tussock tundra with abundant dwarl and Tow shrubs { Betule nang, Salix planifolia  ssp. pulchr,
Ledum palusire ssp. decumbens, Rubus chamaemorus, Vicoimum whiginosum, V) vilis-idaea)
{Relevé 1-1A, Betula nana ssp. exilis-Enophorum vaginatum The height of many of the
willows and dwarl birch exceeds 40 em. The moss canopy includes  Aulscommunm turgidim,
Dicranum spadicerm, Hylocomium splendens, Pleursium schreberd, Sphagnum girgensohni, 5.
lenense, and 8. warnstmofi), The vegetaiion 15 browdly equivalent 1o the acidic
Sphugno—Enophoretum vaginali {(Walker of ul 1994) described from Toollk Lake and elsewhere
on the Arciic Slope, but it is shrubbier The nonsorted circles are acidic and have a plani
community dominated by the crustose liverwort  Anthelia jurafzkana,  and the rushes Juncis
biglumis, and Luzuk arcica (Relevé 1-1B, Anthelia juratzkana-L uzula arctica

Figure 5. Ivotuk-2 gnd (shrub tundra, water track complex). This gnd has several plant
communities associated with a small water-track complex on a gentle (46"} east-lacing slope.
The plant communities span the transition from twssock tandra o shrobby water tracks. There are
also small areas of nonacidic tundrm with nonsorted circles. The best developed portions of the
waler tracks are m areas marginal io the actual tracks with Mowing water, These have the plant
communily Eriophorum angustifolivm-Salix planifolisssp. pulchra ) (Relevé [-2A) This
community has tall willows exceading 80 cm tall, and a laivly rich undersiory consisting ol
Eriophoram angustifolium, Pediculans langsdodfi, Petasites fngidus, Polemonian acutiflorem,
Pyrola grandiffora, Rubus chamaemorus, Saxifraga nelsomiana, Stellana lweta,  and Videriana
capitata. The common mosses include Avlacommivm palusie, Callicrzon siramineum,
Dicranum angustum, D. clongatum, Hylocomium spiendens, Plagiomnivm ellipticum, Sanionia
uncinata, Sphagnum girgensohni, S. teres, and TomenDypoum nitens. This community is

Accurate measurement of plant-species cover was determined using and optical point
(Buckner sampler), Plant species were recorded at 4 points at each gnid point (484 total points)
the top and bottom of the plant canopy. These data are summarized according to plant

types inTable II1 . Moss depth, tussock height, and canopy height were also recorded at

point (Table IV ). Barrow was not sampled during 1998 because of the early phenological

of the plant cover when the site was visited in late June. This site will be sampled in July

1999.

Clip harvests were collected from ten 10 x 50 ¢m plots within each grid for
biomass (Table V . Three soil cores were collected from the same plots for belowground
biomass,

Vegetation at sites 1-2, 1-3 and 1-4 were mapped from oblique 35-mm color aerial photographs.
The view of the sites was converted to a vertical view using ENVI and Photoshop software
adjusting the distance between all grid points to be equifigure 8 ). Plant communities were
recorded at 121 grid points in each grid. and this information was used to create a

land-cover classification.

DISCUSSION AND CONCLUSIONS

Trends along the climate gradient:

Data from Barrow and Oumalik are needed to draw conclusions regarding the effects of
climate gradient. These data will be obtained in 1999 and compared with similar data from
Kuparuk River Basin.

Effects of substrate differences:

Y Species richness: There is much greater species richness (total species number) on moist
nonacidic sites (39 taxa) compared to moist acidic sites (mean of 35 taxa). The sites
nutrient-poor soils (A-1 and 1-4) had the fewest species (30 and 33 respectively).
numbers are very similar to richness numbers from the Kuparuk River basin (Walker, et al.
1999,

YSpecies overlap: There is very little overlap of species occurring in moist acidic and
nonacidic sites.Cassiope tetragon, Bistorta bistorioidesand Eriophorum vaginatum were
the only vascular plants with multiple occurrences that grew on both substrates;
there were 17 vascular taxa occurring only on the nonacidic substrates. There were
vascular taxa that occurred only on acidic substrates. This is also consistent with
observations (Walker et al. 1999 in press, Walker et al. 1994),

Y Canopy structure:  Moist nonacidic tundra has less cover of low shrubs and erect
shrubs (8.4% vs. 65.3% cover), but greater cover of prostrate dwarf shrubs Dryas
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Table III. Cover of plant functional types. Barrow, Atquasuk, and Ivotuk grids. Values are percent of 484 points in each grid.
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Plant functional types

Low deciduous shrubs

Erect dwarf deciduous shrubs

Erect dwarf evergreen shrubs

Prostrate and semi-erect dwarf deciduous shrubs
Prostrate and semi-erect dwarf evergreen shrubs
Forbs

Horsetails

Tussock graminoids

Nontussock graminoids

Lichens

Nonsphagnoid bryophytes

Sphagnoid bryophytes

Algae

Litter

Soil and rocks

Other

water
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Ivotuk-4

3.4
9.6
1.9.4

Figure 8. Vegetation maps of the Ivotuk grids.
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integrifolia and Salix reticulata) (26.5% vs. 0%). It also has shorter plant canopies (17 vs 24 el i

Episstum yariegatum
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cm). Tussock graminoids Enophorum vaginatum are much more common in the acidic PR

tundra (23.6% cover vs. 4% in nonacidic tundra). In nonacidic tundra, there is much Wifrack e
Icarum alpenes

cover of forbs (5.8% vs. 1.9%) and horsetails (3.4% vs. 0), Geclidun irsiesm
E'ﬂiﬂmnﬂs: There was much higher aboveground biomass in the moist acidic tundra (618 &) m:m rivches
compared to moist nonacidic tundra (340 g m. This is consistent with biomass data on acidic i vt

and nonacidic sites at Sagwon, Alaska (Walker et al. 1999 in press). There is also much R e

Tritomaria guiguderiata

belowground biomass in the acidic tundra (369 g nws. 63 g m°). Most of the difference is due e

o greater biomass of erect shrubs in the acidic tundra (data not shown). Biomass of St e

belowground {nongreeen) mosses is also much greater in the acidic ik bt huai
e Ao pe chisk

¥Cryoturbation and active layersNonsorted circles and stripes cover about 19.8% of the tetragalLs Lmbeliatis

nonacidic site, but these are confined to the drier portion of the grid. Nonsorted circles by

a . v i & ' a Distich Apllaceim
uncommeon in the portion of the grid with solifluction features. Nonsorted circles cover Ercaivba AP

4.1% of the acidic site. This is considerably greater than that observed in other acidic sites i il

the Kuparuk River basin (Bockheim, et al. 1998), Early-luly thaw was much deeper at R,

Cacke| LrcidEs
nonacidic site (54 cm vs. 27 cm in the inter-hummock spaces), This was consistent EET.;'LT

observations from the Kuparuk basin (Nelson, et al. 1998). There was a total absence of St el

scars (nonsorted circles) on the acidic sandy soils at the Algsuk site. Frost scars were also T B
uncommeon at -4, These two were the sites with fewest species, shallowest thaw, short plant il
canopies. Sandy soils were not encountered in the Kuparuk River basin and it
was ubiquitous throughout the basin on loess-derived soils, Cackria pletrets

YRelevance to landscape evolution and Beringian The absence of ke whacroe

eryoturbation in sandy areas and on older landscapes could be very important for limiting ?,l"r;'ni" )

recycling of calcium and other nutrients to the soil surface horizons, and promoting e e b

development of deep organic layers. The finding of abundaMobresia myosuroideson these e g

moist nonacidic sites suggest that these sites may be good analogues for vegetation Dicrarum spadceum
Tl veome ki v subiilifarn]i 1

covered much of Beringia during the Pleistocene. Landscape evolution likely has Bis0rta plmess
nonacidic tundra areas to peaty tussock tundra during the Pleistocene. The finding of bt i b

Lake region is the abundance of  Kobresia myosumoides. This may be a good analog Tfor Beringian modern analogues has special relevance to the history of megafauna and man on the i ot
steppe tundra Found in the guts of Pleistocene grazers and areas on the Seward that were buried Slope (Kunz and Mann, 1997). Flavocetrana nivass

by tephia { Goetcheus and Barks, 1999 in press). The nonsorted circles on the suipes { Relevé I- mﬁ:;':m 1

3C, Saxifraga oppositifolia~Pertussaria dactylimpare relatively bamen and are dominated by Racomitrium [arg ros.m
Saxilraga opposilifodia, Carex capillaris,  and a wide vanety of lichens (e g, Pertussana spp.. g::u:::L tundra, shrubs tundra,

Lecanora eprbryvon, Flavocetrana  spp., Thamnolia spp., Ochrolechia Mmgida ). Flavocetrara cutuiats
D TR Tt s F 8
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Figure 7. [voluk-4 grid (mossy acidic tussock tundrm). This grid has homogeneonus acidic P Taledip, dhasptiss
tusseck wndra with abundant Sphagnum moss (Relevé 14, Sphagnum lenense-Enophorum Dicrarum slorsatum
vagimatum). This unit is similar io [votuk 1, but his dwarf shrubs less than 25 cm tall, few ool gt e

nonsorted circles {<1% cover), abundant Sphagnum moss in the intertussock spaces, and 8 - - Pyrols grand-lora
a6 cer (10 shsmulie plats i Releve 1), Th il s eomuman oiobd-upkends sites (il Tack Thanks to the camp managers Steve and Francie Peterzen and PICO for logistic support at Seellarta iaeta

input of nutrients from upslope The dominant dwarf shrubs are Ledum palustre ssp. decumbens Ivotuk Camp. Other members of the Ivotuk Camp including Terry Chapin, Erika Edwards, mi et inBlidiis
and Rubus chamaemortis with less amounts of Betuls nana and Viceiam vitis-idaesst,  The Jason Beringer helped with parts of the vegetation sampling. This project is funded by the 55 ikt g
dominant imosses ave Sphagnum lenense on the sides of wssocks, 8 balticum between the

Tomernyprum fiters
ATLAS project (OPP-9732076). fcnnen m oo MM
tussocks and in depressions, and Warnstorfia Tuitans i the deepest depressions covenng 5 proj © )
stablized frost scars

equivalent o the Enophorum angustloliem=Salix pulchra community desenbed from Toohk
Lake {Walker et al. 1994} Stable areas marginal 1o the water tracks huave deep moss curpets with

a dwarl birch community { Relevé [-2B, Robus chamaemorus—Betula nana) This community 15
cyuivalent 1o the Sphagno-Eriophoretum vaginai betuletosum nanse  subass, deseribed from
Toolik Lake (Walker et al 1994) The central portion of water tracks with flowing water have a
community with relatively lew shiubs and are usually dominated by - Enophoram angusteloliem,
(Relevé 1-2C, Enophorum angustifolium-Salix planifoliassp. pulchra )

Figure 10. Members of the lvotuk Camp duning the vegetation surveys. From the left
Francie Peterzen, Steve Peterzen (camp manager), Jason Bennger, Cathanne Copass, Skip
Walker, Enka Edwards, Terry Chapan. Photo by Andy Lallie.

Figure 9. Ivotuk Camp and Ivotuk Hilla. The camp is situated at the end of runway built in

Kunz, M. L. and D. H.. Mann (1997). “The Mesa Project:
19749 1o service the Lisburne No, 1 test well, in the sourthern part of the National Petroleum

interactions between early prehistoric humans
and environmental change in arctic Alaska.

Arctic Research of the United States 11; 55-62.

Nelson, F. E., K. M. Hinkel, et al (1998). “Active-layer
thickness in north-central Alaska: systematic
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Figure 6. Ivotuk-3 (moist sonacidic tundra complex). This gnid contains a complex of
nonacidic tundra types that 1s associated with a small flat imestone outcrop. The outcrop 1s about
a 2-m high terrace. ineludes dry tundm on the outcrop, # shallow nonacidic snow bad

dow nslope of the outcrop, and an area of gelilluction lobes and TMarks (small ponds between the
gelilluction lobes) that is associated with wetter soils downslope of the snow bed. Dner portions
ol the grid that are unaffected by the spow dnft have nonsorted stnpes and abundant nonsoried
circles. The dosmunant vepetation is mosst ponacidic wndr associated with the gelilluction lobes
{Relevé 1-3A, Dryas integnifolia~Carex bigelowdi This tundra is equivalent to the  Dryado
integrifolae-Cancetum bigelowii equnsetosum arvensis  subassociation described from Toolik
Lake (Walker et al. 1994, This horsetail-rich vanation of nonacidic tundra often occurs
downslope of snowbeds on circumneutral mesic uplands and hillslopes in association with fine
calcinme-rich soils. Common plants include  Arctous ribra, Carex bigelowd, C. membranacen,
Divas integnfolia, Equisetum arvense, E senpoiden, Enophorum triste, Kobiesia sibinca,
Papaver macotni, Parrya nuadicaulis, Pediculars arcdlocuropes, Pediculars capitatin,
FPolyponum viviparum, Pyroda granditlors, Salix arctica, 8. peficulate |, Thalictrichem alpinum.
The moss carpet is dominated by Tomentypoum nitens, Hylocomium splendens, Calescopitm
mgnitum, Meesia uliginosum, Orthatheorum chryvseum, A ulrcommum acummnatum, A, furgsdum,
Dicranim spadiceum, D. acutifolivm  and numerous liverworts (e.g ., Prilidivm cilfare, Lophozia
Jurensis, L ventneosa, Trtomtana quigqeedentats ), The MNarks have ubundant algae  Nostoe
coimnune and a variety of mosses.
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Aridic tusseck tundra and shrub tundra
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The dry nonsorted stnpes have a complex of vegetation communities. The most commeon
community is 4 dry Torb-rich nonacidic tundra, { Relevé 1-3B Novosieversia-Dryas integrifolin
This community 1s dominated by Dryas miegrfolia and s tch m other vascular plants (32

recorded species). An unusual aspect of this type compared (o nonacidic tndra in the Toolik Table IV. Biomass along the Barrow to Ivotuk transect.

Mumerators are aboveground values, and denominators are belowground values. Numbers in parentheses
are production. Production values are shown for only Barrow in parentheses (g m-2 y-1).

o= BTN R TR T T TR T R T L1 A 3
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BIOMASS (g m-2) Walker, M. D., D. A. Walker, et al. (1994). “Plant

Earrow-zonal Atoasuk-zonal [watuk=1 lvatuk-2 Iwot k=2 hotuk-2 heotiik=3 heotuk=3 Iwotuk -4 s fatu G tanden iand fcHh
(Webber 1978) (Komarkova Zonal, shrubby, acide Willow shrub Birch shrub Zonal, sheubby, Moist nonacidic Dy nonacidic Mossy acide communiiies ol a ssock undra landscape in ine
and Webber 1980) tuaseck tundra tundra tundra acidc tussock tundra tuncka tundra tusseck tundra Emﬂkﬁlkﬂﬂg? Foothills, Alaska. Journal of
{Copass et al., {Copass ot al., (Copass et al,, (Copass et al., (Copass et al., (Copass et al., {Copass =t al,, Vegetation Science 56); 43-866,
this stuchk) this stuch’) this stuch’) Chis stuck) this study) this stuck) this stidy}
10 samples 4 samples £ samples 25 35 3 samples 10 samples

477996 (45/142) c08/47 444/191 733/160 1000/96 4107442 158/21 143721 205

40 (12} 37729 168/178 233/272 220/192 3347221 180/42 137/42 230 Vegetation and Production Ecology of an Alaskan

5 (0:5) 184418 3 [¥ 0 3] 1 42 5 X o 2 2
927996 (56/142) 489,94 518/369 S88/432 [EEIEEE TAN/663 390763 302763 340 I s 1 At i A A el itk Figure 12. Andy Lillic measuring peat thickness at the Figure 13. Steve Peterzen fishing on Otuk Creek. Figure 14 Golden eagle Mledglings overlooking Otuk ﬁ;flt;;rg'lf ﬁ'zL' L. Tieszen. New York, Springer

: i - Ivotuk—4 grid The creek 1s an area ol exceptional wildlile h's
Juson Beringer with a mess of char, ecnoetration. Geizaly beat, wolF, hnd bt repulaly Creek. The Brooks Range 14 in the background

travel along the creek. Yurtsev, B. A. (1994). “Flonstic division of the Arctic.”
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Webber, P. J. (1978). Spatial and temporal variation of the
vegetation and its productivity, Barrow, Alaska.
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