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Abstract: Table 1: Plant cover of growth forms and species (for vascular plants only) at the

Climate change effects all parts of the world, however these effects have dry site (A) and the wet site (B) in the years 1996, 2000, and 2007.

been most pronounced in high latitude regions. This study follows community A) Dry Site
change over a 12 year periods at dry heath and wet meadow plant communities Growth Form
near Atgasuk, a small native village on the North Slope of Alaska. Community Taxon 1996
changes were sampled using a point frame method by dropping a ruler down at - -
each pointon a 75cm X 75cm 100 point grid. Each contact was identified along Bryophyte 48
with it live/dead status in order to estimate the cover of each species. The Acrocarpous moss 27
samplings were done in 1996, 2000, and 2007. Each sampling was conducted Leafy liverwort 21
during the same 2 week period in order to minimize differences in cover due to Liohen 363
phenological development. Changes in bryophyte, lichen, and forb cover differed -
between the 1996 to 2000 sampling and the 2000 to 2007 sampling, however Crustose 21
changes in shrub and graminoid cover steadily increased from 1996 to 2007. The Foliose 28 .
change in cover between 1996 and 2007 were as follows. Lichens showed only Fruticose 283 Figure 5: The plant growth forms used in this project.
minor community changes in both sites (<10%). Bryophytes increased in the dry 13 Forb o7
site (39%) and decreased in the wet site (10%). Forbs increased in the dry site orl -
(22%) and decreased in the wet site (40%). Shrubs and graminoids increased in 12 Errect Forb 0E Results:
both sites (15-45%). These results are consistent with a number of recent studies Polygonum bistorta 0e 0z 0.8 .
that have found a general increase in shrub and graminoid cover across the o 11 Mat F Both sites show community specific changes in growth forms and species absolute cover.
g orb 01 oo 0.1
Arctic. F Bryophytes had contradictory changes in the two sites with them steadily increasing in the dry
Introduction: g w0 Minuartia obtusiloba o1 0.0 0.1 site by 30% (Fig. 4 A) and decreasing in the wet site by 39% (Fig 4 B). Lichens increased
: Rossette Forb 0o 0o 0.0 overall in the dry site by 9% (Fig 4 A) while decreasing steadily in the wet site (Fig 4 B). Forbs
The effects of climate changes are felt throughout the world however these g 9 Antennaria friesiana 0o 0.0 0o showed a contradictory changes in the dry site between years with an overall small increase
changes had the earliest and _grealesl eﬂe;ls in hlgh \allluqe areas. The_ arctic is § A 12 boreal (Fig 4 A) and showed little change in the wet site throughout the study (Fig 4 B). Graminoids
considered the global canary in the coal minemeaning that impacts of climate 8 temisia borealis. S = = showed a steady increase in both sites with the dry site an increase of 45% (Fig 4 A) and in
change are expected to be felt first in the arctic. Warming in the arctic has been ‘Graminoid 133 186 2432 the wet site an increase of 26% (Fig B). Shrubs increased steadily in both sites with the dry
wr_e\l documented since the1800s and has becurqe more pronounced since the 7 Caespitose Graminoid 67 89 123 site increasing 25% (Fig 4 A) and in the wet site by 16% (Fig 4 B). Species in this study often
mid-20" century (Wahren et al, 2005). Changes in the biomes may affect many Luizula arcti 02 0z 03 followed the overall trends for the growth forms, however some species had changes that were
abiotic aspects of the region including precipitation rates, nutrient cycling, and soil 6 N N ) contradictory to the changes of the overall growth form (Table 1 A and B).
moisture retention (Gornall et al, 2007). 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Luzula confusa 8.5 8.8 121
Plant communities in these high latitude areas have adapted to survive Year Single Graminoid 88 s 1 Discussion:
under harsh conditions. The stresses that these communities are subjected to Carex bigelowii 20 31 3.8 .
include short growing seasons, cold temperatures, low precipitation rates and Hierochloe alpina 28 4.0 4.5 Individual
. _ . growth forms and species changed in fairly consistent way with previous.
high wind dessication. Even small v_arlatl_ons n this environment can havg lasting FLI’QUI'E 3 Mefa" July‘ temperature change (°C) Atgasuk in the years 1996-2007, arrows Trisetum spicatum 1.7 2.6 3.5 studies (Hollister et al, 2005). Lichens showed little change in both sites, presumably due
effects on aspects of plant cgmmunmes including growth rates, phenological indicate years of samplings. o Fa7 595 o4 to their slow growth rates in which large changes in abundance could not be accurately
development, and reproductive rates (Chapin and Shaver, 1985). These ) g modeled from this study. Forbs showed little change however the growth form was not
combined effects can change the overall structure and diversity of communities A) Dry Site Deciduous Shrub 05 0 06 dominant in either site at the beginning of the study so only minor changes in cover can
as species and growth forms often respond differently to changes in seasonal Salix phlebophyila s 08 08 be documented. Bryophytes changed over time in predictable ways in the wet site as their
temperature. 50 - 1996 Evergreen Shrub 292 w9 a8 cover decreased possibly from being out competed for resources by more quickly growing
Vascular plants often respond quickly to local increases in temperature with Cassiope fetr: 54 75 78 forms. Bryophytes in the dry site, however, paradoxically increased despite suspected
graminoids and shrubs showing the most increased growth rates (Arft et al, 1999; 45 1 2000 assiope teiragana i : ’ competitive disadvantage differing from the results of previous studies (Jagerbrand et al,
Kudo and Suzuki 2002; Hobbie and Chapin, 1998). These increased growth rates 40 Diapensia lappanica 27 48 29 2006). Shrubs and graminoids absolute cover changed in the expected ways as they are
often allow a competitive advantage for these taller growth forms, as they are Ledum palustre 122 154 159 exposed to warming temperatures (Hollister et al, 2005). Both growth forms increased in
able to compete better for light resources. This can lead to lower lower strata . 354 ‘Vaccinium vitis-idaea 80 115 114 cover over time. In the wet site the increased in cover were somewhat smaller in scale for
plants (bryophytes, lichens and forbs) to be light deficient and over time lower in 2 30 ndicates not both species.
! B , present in plots
abundance (Epstein et al, 2004; Wahren et al 2005). These changes are often 38 Overall changes in species composition over time were consistent with observed
more pronounced in wet meadows and are often marginal in dry heath 25 . responses to warming. Taller and more tolerant species increase in absolute cover as
environments due to dry heaths already being water stressed (Jaegerbrand et al, Ry B) Wet Site they out compete shorter and less tolerant species. If temperature in this region continue
)- =} to rise we expect to see even more changes in species dominance in the region, as
The region is believed to have experienced a warming trend (Chapman and 215 Growth Form presumably graminoids and shrubs would be likely to become dominant and forbs and
Walsh, 1993). This projects aims are to investigate how wet meadow and dry <10 Taxon 1996 2000 2007 bryophytes would become less abundant.
heath plant communities have responded to climatic changes over the past 12 Bryophyte a7.4 903 873
ears. B
Y 5 ACrocarpous moss 359 az2 0.8 Ack led
0+ Leafy liverwort 302 389 388 cknowledgments:
-5 Bryophyte Lichen Forbs Graminoids  Shrubs Pleurocarpous moss 13.7 1.2 10.0 We would like to thank Jennifer Liebig and Amanda Snyder for their help in point
“Rrqasuk Sphagnum moss. 84 78 7.8 framing, as well as Rob Slider, Michael Lothshutz, and Jean Galang for their help at the
* \ . Thalloid liverwort 0.2 02 01 sites. Also Grand Valley State University and Barrow Arctic Science Consortium for their
\ B) Wet Site = = s = support throughout the project. National Science Foundation for the generous funding in the
100 Lichen 15 0.9 03 project.
?‘? Foliose 0.9 08 02
90 1 -- 7 190 Fruticose 0.6 0.3 01
80 1 f Forb 5 05 04 References:
Dry Site Wet Site 5 701 ﬁ B 2000 Rossette Forb 0.5 05 04 :
2 w0 ,":"'1 g 2007 | Pedicularis sudetica 0.5 0.5 0 At A M. Walker, 3. Gureich, et 1999, Responises of Tundra Plans o Experimental Warming: Meta-Analysis o the
i . i o International Tundra Experiment’. Ecological Monographs. 69 (4). 481511
Figure 1: Photographs of the dry (A) and wet (B) sites in Atqasuk, and a map of < ;4 Graminoid 0.8 389 “us Chapin . F. Start; and Gaius R, Shaver. 1965, “Incvidualstc Growth response of Tundra Plant Species to Environmental
Alaska showing the location of Atgasuk (C). 5 501 / Caespitose Graminoid 0.0 0.0 0.0 Manipulations in the Field". Ecology. 66 (2). 564-576.
El v d - - Chapman, W, L, and . . Welsh, 1993: Recont variaions of 522 cé and i emperatre n ighautuce” Bl Amer. Meteo. S,
S 40 ?4 Luzula wahlenbergii 0.0 0.0 0.0 7, 3547,
2 . . Epstein, Howard E.; Monika P. Calef; Marilyn D. Walker, et a. 2004, “Detecting changes in arctic tundra plant communites in
Methods: < 30 f Single Graminoid 30.8 388 4.7 fesponse to decadal time scales'. Giobal Change Biology. 10 (8). 1325-1334.
/ . ‘Gomal JL, Jondittr IS, Woodin SJ et al. 2007. below-ground tand
/ Carex aquatilis 216 288 33 Oceologicia. Vol. 153. No. 4. 937-944.
204 [ Dupontia fisheri 0o 11 13 Hobibie, Sarah . and Start Chapi . 1998 “The response of Tunra lant Biomass, Abovegyound Production,Nirogen and CO2
Two study sites, one dry heath and one wet meadow, were established outside Atgasuk, f pontia fisheri . - E Flux to Experimental Warning* Ecology. 76 (5). 1526-1544.
f . " . " B . ifali Hollister, Robert D; Palrick J. Webber: Craig E. Tweedie. 2005. “The response of Alaskan arctic tundra to experimental warming:
Alaska in 1996 (Fig 1). Each site consists of 24 plots. Community data was collected using 10 f Eriophorum angustifolium 52 55 58 differences between short and long term responses”. Global Change Biology. 11, 525-536.
a point frame method in which a 100 point grid was leveled above the canopy layer (Fig 2). 04 it Eriophorum russealum a1 34 18 Jagerbrand, Annika K. Karin E. M. Lindblad: Robert G. Ejork, o a. 2006, “Bryophyta and lichen diversity under simulated
Auler was lowered down at each point and all contacts were identified by species, ” . —|—% change comp Jpie tundra.” Bodersity and Conservation. 15,
live/dead status, and height. All measurements were done during the same two week Bryophyte Lichen Forbs  Graminoids  Shrubs Shrubs 8.1 104 108 Kuco, ot S Suzuk, 2003  procucion,and e forbs: a e year
periods in 1996, 2000 and 2007 in order to minimize in Betula nana 0.5 o7 07 ‘experiment in northern Japan.” Oecologia. 135. 280-287.
development (Hollister et al, 2005). Species were then grouped by broad and narrow ] 3 Walen, C.-H. A; M. D. Walker; M. S. Bret. Harte. 2005. ~Vegetaton responses in Alaskan arctc tundra afte 8 years of a summer
. . . N . . . Salix polaris 20 24 28 ‘wiarming and winter snow Manipulation experiment”. Global Change Biology. 11 (4) 537-552.
growth forms for analysis. Temperature ranges during the study period were between Figure 4: Plant cover of the major growth forms at the dry site (A) and wet site (B) in Salix pulchra a6 79 73
7. 12. Fi . . a - -
50C and 80C (Fig 3). the years 1996, 2000, and 2007. For an example of each growth form see (Flg 5).

. indicates noi present in plos.
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