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Mr. Galvin:

On behalf of the administration and scientists of Toolik Field Station we would like to offer the attached
materials for the North Slope Foothills Areawide 2005 Call for New Information. We hopeto illustrate the
importance of minimal landscape disturbance to the current and continued viability of the science
conducted a Toolik, situated in the state-topfiled BLM Administered Utility Corridor. Altering the
integrity of the regiona landscape asit currently existswould directly threaten the validity of science
conducted from Toolik Field Station, an internationally recogni zed long-term biological research and
monitoring site and the flagship U.S. terrestria arctic research station. Webelieve that diligent, advance
communication between the Division of Oil & Gas and the Toolik Field Station Management Team can
enable current land uses to coexist with nearby, future development activities.

Toolik Field Station is located in the foothills of the Brooks Range on Alaska' s north slope, and hosts over
300 resident scientists and technicians annually (enclosed map: “Toolik Field Station to Prudhoe Bay/
Deadhorse, Alaska’). Alaskan scientists and colleagues from over 70 institutions representing all 50 states
and a number of foreign countries congregate there to take advantage of the unique opportunity for
intensive study of arctic physical, biological, hydrologica and atmospheric processes. Current funding
(over 95% federal) for research at Toolik is $36,000,000 (total), averaging $8,600,000 annually, with
annual logistic and facility support of $1,700,000, and $1,000,000 in annual facility upgrades.

Research at Toolik Field Station centers on understanding arctic environments as a system and how this
system affects global climate patterns. Each project conducts its respective work on rivers, lakes, soil,
amosphere, geology, vegetation, mammals, fish, birds, insects etc, and the data are interpreted as awhole
by the body of researchers working there. Scientists currently utilize over 13,000 individual research plots,
primarily within the BLM Toolik Lake RNA (ACEC), to conduct their work. Current funding
commitments from NSF, UAF and other, Toolik-affiliated ingtitutions portend a steady increase in number
of researchers and research projectsin the next ten years.

Results are regularly published in the top scientific journalsin the world, including Nature, Science,
Bioscience and Ecology. Toolik based scienceis also represented in critical policy and management
documents such as the National Research Council’ sreport on Cumulative Environmental Effects of Oil &
Gas Activities on Alaska s North Slope, released in 2003.

According to Simon Stephenson, Program Manager in the Office of Polar Programs at the National Science
Foundation (NSF) in Washington, DC the facility is considered a flagship arctic research station on par



with McMurdo Station in Antarctica. He further states that Toolik research has contributed more to the
understanding of arctic natural systems than any other sitein the world.

The centra goal of Toolik scienceisto: @) provide the best possible understanding of arctic systems asthey
currently exist, and b) track local and regional changes and predict their effects on these systems. Use of
the Toolik areafor long-term, intensive study and monitoring dates back to 1975. Scientists chosethissite
for its unique access to a suite of landscapes representative of different arctic tundraand aquatic
environments. Landscapes ranging from mountains to coastal plain can be studied from one logistical hub
and compared through annual and decadal patterns of change. Enclosed is a series of thematic maps of the
Upper Kuparuk River Region, including Toolik, showing some of the important |andscape variables that
drive the science there. Theseillustrate the richness of landscape types which are not found together in any
other road accessible location in Alaska. Thebasic premiseisthat these landscapesare unaltered or
only very minimally affected by current or past human activity. Oncethelandscape under goes
human alteration, it no longer servesthispurpose. The continued integrity of thislandscapeis
critical to the continued federal support of Toolik Field Station.

Theimpacts of ORV use, seismic exploration, road construction and facility development on tundra
landscapes have been documented through a number of published studies. A short list of relevant papers
has been included in this packet, and their contents can be summarized as follows. Impacts vary with
season, local conditions, vegetative cover, permafrost, soil composition and other f actors. Landscape
response to these impacts varies between eventual recovery and self-perpetuating, continued degradation.
In general, sitesthat are both wet and cold are affected most, and the warmest and driest sites tend to be
more resilient. Depending on the sensitivity of the site, impacts can be detectible, permanent and self-
perpetuating after one use, or may withstand multiple use before changes emerge. The landscape within 25
miles of Toolik isacomplex matrix of wet/cooler and dry/warmer areas within each watershed, soitis
expected that measurableimpacts would arise in every watershed where exploration/devel opment occur.

Among the most common impacts seen with summer activity include: 1) vegetative degradation, 2)
reduction in insulative vegetation & organic layers, 3) subsequent melting (thermokarst), and permafrost
reduction, 4) ateration of surface hydrology and 5) erosion and subsidence. Clearly thisentailslocalized
landscape ateration, but the greater threat to Toolik scienceis change in hydrology and nutrient flux
regimes. Changesin permafrost and surface hydrology are accompanied by the release of nutrients
(previously stored in frozen soil) which wash downs ope and downstream, altering water chemistry, plant
composition, i nsect communities and fish populations along the way. In many cases even small-scale
changes have long-term, detectible effects. Because Toolik science isbased on integrated landscape
research, these impacts would directly threaten the viability of continued research there.

Conditions affecting the impacts of winter use are less documented, though similar impacts have been
described. However, within certain thresholds of snowcover and soil temperature impacts are minimal. To
ensure minimal impact, Alaska Dept. of Natural Resources stipulations on industrial winter travel employ
conservative criteriafor tundra openings pending the results of winter travel research currently underway.
To date, these criteria appear to have been successful in preventing the sort of impacts that would
compromise or invalidate current Toolik research.

Attached are additional materials regarding science at Toolik Field Station, reference maps, and article
citations on the impacts of human activitiesin tundraenvironments.

We invite you to visit Toolik Field Station at your convenience so that we may better answer any questions
and show you the research firsthand. Please contact Michagl Abels, Operations Supervisor, for travel and
accommodation arrangements at 907.474.5063.

Thank you for taking thisinformation into consideration. Please do not hesitate to contact my office or Dr.
Brian Barnes— Director of IAB, UAF (907.474.6665) with any further questions.

Sincerely,

Andrew W. Balser, GIS & Remote Sensing Manager Brian M. Barnes, Director
Toolik Field Station Ingtitute of Arctic Biology, UAF



Studieson human impactsin tundra environments (partial list):

Ahlstrand, GM and CH Racine. 1995. Response of an Alaska, USA, shrub-tussock community to sel ected
al-terrain vehicle use. Arctic and Alpine Research. 25(2) 142-149.

Alexander, V, and K. Van Cleve. 1983. The Alaska pipeline: a success story. Annua Review of Ecologica
Systems. 14:443-63.

Emers, M, JC Jorgenson, and MK Raynolds. 1995. Responseof arctic tundra plant communities to winter
vehicle disturbance. Canadian Journal of Botany 73(6) 905-917.

Felix, NA, MK Raynolds, JC Jorgenson, KE DuBois. 1992. Resistance and resilience of tundra plant
communities to disturbance by winter seismic vehicles. Arctic and Alpine Research. 24(1) 69-77.

Kevan, PG, BC Forbes, SM Kevan, V Behan-Pelletier. 1995. Vehicle tracks on high Arctic tundra: their
effects on the soil, vegetation, and soil arthropods. Journal of Applied Ecology. 32, 655-667.

Mackenzie Valey Environmental Impact Review Board 2003. Draft Reference Bulletin Preliminary
Screening of Seismic Operations In the Mackenzie Valley, Canada. http://www.mveirb.nt.ca/

Pembina Ingtitute, 2004. Seismic Exploraion Environment & Energy in the North.
http://www.pembina.org/

Racine, C. H. 1985. Response of tussock-shrub terrain to experimental al-terrain vehicletestsin the
Wrangell-St. Elias National Park and Preserve, southcentral Alaska, Prepared for U.S. Department of the
Interior, National Park Service, Alaska Regiona Office, 2525 Gambell St., Anchorage, AK.

Racine, C. H. 1986. Use patterns and terrain impacts of al-terrain vehiclesin Alaska.

Racine, C. H. and L. A. Johnson 1988. Effects of all-terrain vehicle traffic on tundraterrain near
Anaktuvuk Pass, Alaska. Hanover, NH, U.S. Army Cold Regions Research and Engineering Laboratory:
12.

Racine, C. H. and G. M. Ahlstrand 1991. "Thaw response of Tussock-shrub tundrato experimental all-
terrain vehicle disturbances in South-Central Alaska." Arctic 44(1): 31-37.

Walker, DA, PJWebber, EF Binnian, KR Everett, ND Lederer, EA Nordstrand, MD Walker. 1987.
Cumulative impacts of ail fieldson Northern Alaskalandscapes. Science 238 (757-761).



Published Science from work at Toolik Field Station (partial list):

Book Chapters:
Agren, G, G. R. Shaver, and E. B. Ragtetter. 1999. Nutrients: Dynamics and Limitations. Pages 333-345in
Y. Luo and H. A. Mooney, editors. Carbon Dioxide and Environmental Stress. Academic Press, New Y ork.

Banerjeg, S., and S. Maclntyre. In press. The air-water interface: turbulence and scalar exchange. in J.
Grue, P. L. F. Liu, and G. K. Pederson, editors. PIV and Water Waves. Advancesin Coastal and Ocean
Engineering.

Brown, J.,, G. W. Kling, K. M. Hinkel, L. D. Hinzman, F. E. Nelson, V. E. Romanovsky, and N. 1.
Shiklomonov. 2002. Arctic Alaska and Seward Peninsula. Pages 165-258 in J. J. Brown, K. M. Hinkel, and
F. E. Nelson, editors. The circumpolar active layer monitoring (CALM) program: Research designs and
initial results. Polar Geography.

Buzby, K., J. Hobbie, L. Deegan, M. McDonald, and B. Peterson. 1999. Effects of fertilization onfishin
Alaskan arctic tundra streams and lakes. Pages 99-112 in J. G. Stockner and G. Milbrink, editors.
Restoration of Fisheries by Enrichment of Aquatic Ecosystems. Uppsala University, Uppsala, Sweden.

deRuiter, P. C., A. Neutel, and J. C. Moore. In press. The balance between productivity and food web
structure. In M. B. Usher, D. W. Hopkins, and R. Bardgett, editors. Biological Diversity and Function in
Sails. Blackwell Science, Oxford, UK.

Hershey, A. E., and G. A. Lamberti. 1998. Stream macroinvertebrate communities. Pages 169-192inR. E.
Bilby and R. J. Naiman, editors. Ecology and Management of Streams and Rivers in the Pacific Northwest
Coasta Regions. Springer-Verlag, New York.

Hobbie, J. E., A. E. Hershey, P. W. Lienesch, M. E. McDonald, G. W. Kling, and W. J. O'Brien. 2001.
Studies of fresh waters on the North Slope. Pages 123-128 in D. Norton, editor. Fifty More Y ears Below
Zero: Tributes and Meditations for the Naval Arctic Research Laboratory's First Half Century at Barrow,
Alaska. University of Alaska Press, Fairbanks, AK.

Hobbie, J. E., G. Shaver, J. Laundre, K. Savik, L. A. Deegan, J. OBrien, S. Oberbauer, and S. Maclntyre.
2003. Climateforcing at the Arctic LTER Site. Pages 74-91in D. G. a. R. S. D. Greenland, editor. Climate
Variability and Ecosystem Response at Long-Term Ecological Research (LTER) Sites. Oxford University
Press., New York.

Jonasson, S., F. S. I. Chapin, and G. R. Shaver. 2001. Biogeochemistry in the Arctic: Patterns, processes
and controls,. Pages 139-150. in E.-D. Schulze, S. P. Harrison, M. Heimann, E. A. Holland, J. J. Lloyd, I.
C. Prentice, and D. Schimel, editors. Global Biogeochemica Cyclesin the Climate System. Academic
Press.

Jonasson, S, T. V. Calaghan, G. R. Shaver, and L. Nielsen. 2000. Arctic Terrestrial Ecosystems and
Ecosystem Function. Pages275-313 in M. Nuttall and T. V. Callaghan, editors. The Arctic: Environment,
People, Policy. Harwood Academic Publishers, Amsterdam.

Kratz, T. K., S. MacIntyre, and K. E. Webster. In press. Causes and consequences of spatial heterogeneity
inlakes. in G. Lovett, C. Jones, M. G. Turner, and K. Weathers, editors. Spatia Heterogeneity and
Ecosystem Function. Proceedings of the 10th Cary Conference.

MaclIntyre, S., W. Eugster, and G. W. Kling. 2002. The critical importance of buoyancy flux for gas flux
acrossthe air-water interface. Pages 135-139in M. A. Donelan, W. M. Drennan, E. S. Saltzman, and R.
Wanninkhof , editors. Gas Transfer at Water Surfaces. American Geophysical Union, Geophysical
Monograph 127.

McGuire, A. D., and J. E. Hobbie. 1998. Global climate change and the equilibrium responses of carbon
storagein arctic and subarctic regions. Pages 47-48 in Arctic System Science Maodeling Workshop Report.
Arctic Research Consortium of the United States, Fairbanks,AK.



Moore, J. C., and P. C. de Ruiter. 2000. Invertebratesin detrital food webs along gradients of productivity.
in D. C. Coleman and P. F. Hendrix, editors. Invertebrates as Webmasters in Ecosystems. CABI
Publishing, Oxford, UK.

Rastetter, E. B., R. B. McKane, G. R. Shaver, K. J. Nadelhoffer, and A. E. Giblin. 1998. Analysis of CO2,
temperature, and moisture effects on carbon storage in Alaskan arctic tundrausing a general ecosystem
model. Pages349-364 in W. C. Oechel and J. Holten, editors. Global Change and Terrestrial Ecosystems.
Springer-Verlag, NY.

Shaver, G. R., and S. Jonasson. 2001. Productivity of Arctic Ecosystems. Pages 189-210 in H. Mooney, J.
Roy, and B. Saugier, editors. Terrestrial Global Productivity. Academic Press, New Y ork.

Vincent, W. F., and J. E. Hobbie. 2000. Ecology of Arctic lakes and rivers. Pages 197-232 in M. Nulttall
and T. V. Callaghan, editors. The Arctic: Environment, People, Policies. Harwood Academic Publishers,
United Kingdom.

Hershey, A., G. Gettel, M. McDonald, M. Miller, H. Mooers, W. O'Brien, J. Pastor, C. Richards, and J.
Schuldt. 1998. The geomorphic-trophic hypothesis for arctic lake food webs. Pages 3269-3274 in
International Association of Theoretical and Applied Limnology, Congress. [Verh. Int. Ver. Theor. Angew.
Limnol./Proc. Int. Assoc. Theor. Appl. Limnol./Trav. Assoc. Int. Limnol. Theor. Appl.], Dublin.

Hobbie, J. E., M. Bahr, N. Bettez, and P. A. Rublee. 2000. Microbia food webs in oligotrophic arctic lakes.
Pages293-298in C. R. Bell, M. Brylinksy, and P. Johnson-Green, editors. Microbial Biosystems: New
Frontiers, Proceedings of the 8th International Symposium on Microbia Ecology. Atlantic Canada Society
for Microbia Ecology., Halifax, Canada.

Journal Articles:

Arscott, D. B., W. B. Bowden, and J. C. Finlay. 1998. Comparison of epilithic agal and bryophyte
metabolism in an arctic tundra stream, Alaska. Journa of the North American Benthological Society
17:210-227.

Arscott, D. B., W. B. Bowden, and J. C. Finlay. 2000. Effects of desiccation and temperature/irradiance on
the metabolism of 2 arctic stream bryophyte taxa. J. North Amer. Benthological Soc. 19:263-273.

Bettez, N., P. Rublee, W. J. O'Brien, and M. C. Miller. 2002. Changes in abundance, composition and
controls within the plankton of afertilized arctic lake. Freshwater Biology 47:303-311.

Boelman, N. T., M. Stieglitz, H. Rueth, M. Sommerkorn, K. L. Griffin, G. R. Shaver, and J. A. Gamon.
2003. Response of NDV 1, Biomass, and Ecosystem Gas Exchangeto
Long-Term Warming and Fertilization in Wet Sedge Tundra. Oecologia 135:414-421.

Bowden, W. B., and S. B. Group. 1999. Roles of bryophytesin stream
ecosystems. Journal of the North American Benthological Society 18:151-184.

Bret-Harte, M. S, G. R. Shaver, J. P. Zoerner, J. F. Johnstone, J. L. Wagner, A. S. Chavez, R. F. I.
Gunkelman, S. C. Lippert, and J. A. Laundre. 2001. Developmental plasticity allows Betula Nanato
dominate tundra subjected to an altered environment. Ecoloy 82:18-32.

Bret-Harte, M. S,, G. R. Shaver, and F. S. Chapin. 2002. Primary and secondary stem growth in Arctic
shrubs: Implications for community response to environmental change. Journal of Ecology 90:251-267.

Brown, J., K. M. Hinkel, and F. E. Nelson. 2000. The Circumpolar Active Layer Monitoring (CALM)
program: Research designs and initial results. Polar Geography 24:165-258.

Buzby, K., and L. Deegan. 1999. Retention of anchor and passive integrated transponder tags by Arctic
grayling. North American Journa of Fish Management 19:1147-1150.



Buzby, K., and L. A. Deegan. 2000. Inter-annual fidelity to summer feeding
sitesin arctic grayling. Environmental Biology of Fishes59:319-327.

Canaddll, J. G., H. A. Mooney, D. D. Baldocchi, J. A. Berry, J. R. Ehleringer, C. B. Fidld, S. T. Gower, D.
Y. Hallinger, J. E. Hunt, R. B. Jackson, S. W. Running, G. R. Shaver, W. Steffen, S. E. Trumbore, and et
a. 2000. Carbon Metabolism of the Terrestrial Biosphere: A Multi-technique Approach for Improved
Understanding. Ecosystems 3:115-130.

Castillo, M. M., G.W. Kling, and J. D. Allan. 2003. Bottom-up control s on bacteria production in tropical
lowland rivers. Limnology and Oceanography 48:1466-1475.

Chapin, F. S, 111, , A. D. McGuire, J. Randerson, R. Pielke, D. Baldocchi, S. E. Hobbie, N. Roulet, W.
Eugster, E. Kasischke, E. B. Ragtetter, S. A. Zimov, and S. W. Running. 2000. Arctic and boreal
ecosystems of western North Americaas components of the climate system. Global Change Biology 6:211-
223.

Clein, J. S., B. L. Kwiatkowski, A. D. McGuire, J. E. Hobbie, E. B. Rastetter, J. M. M€lillo, and D. W.
Kicklighter. 2000. Modeling carbon responses of tundra ecosystems to historical and project climate: A
comparison of aplot- and aglobal -scale eocsystem model to identify process-based uncertainties. Global
Change Biology 6:127-140.

Crump, B. C., G. W. Kling, M. Bahr, and J. E. Hobbie. 2003. Bacterioplankton community shiftsin an
Arctic lake correlate with seasonal changesin organic matter source. Applied and Environmental
Microbiology. 69:2253-2268.

Deegan, L. A., H. E. Golden, C. J. Harvey, and B. J. Peterson. 1999. Influence of environmental variability
on the growth of age-0 and adult Arctic grayling. Transactions of the American Fisheries Society
128:1163-1175.

Déry, S. J., W. T. Crow, M. Stieglitz, and E. F. Wood. In press. Modeling Snowcover Heterogeneity over
Complex Terrain for Regional and Global Climate Models. Journal of Hydrometeorology.

Déry, S. J., and M. Stieglitz. 2002. A note on surface humidity measurementsin the cold Canadian
environment. Boundary Layer Meteorology 102:491-497.

Dodds, W. K., A. J. Lopez, W. B. Bowden, S. Gregory, N. B. Grimm, S. K. Hamilton, A. E. Hershey, E.
Marti, W. H. McDowell, J. L. Meyer, D. D. Morrall, P. J. Mulholland, B. J. Peterson, J. L. Tank, H. M.
Valett, J. R. Webster, and W. M. Wollheim. 2002. N uptake as afunction of concentration in streams.
Journal of North American Benthologica Society 21:206-220.

Ducharne, A., R. D. Koster, M. J. Suarez, M. Stieglitz, and P. Kumar. 2000. A catchment -based approach
to modeling land surface processesin aGCM - Part I1: Parameter estimation and model demonstration.
Journal of Geophysical Research 105.

Edwardson, K. J., W. B. Bowden, C. Dahm, and J. Morrice. 2003. The hydraulic characteristics and
geochemistry of hyporrheic and parafluvial zonesin Arctic tundra streams, North Slope, Alaska. Advances
in Water Resources 26:907-923.

Elser, J. J., W. J. OBrien, D. R. Dobberfuhl, and T. E. Dowling. 2000. The evolution of ecosystem
processes. Growth rate and elemental stoichiometry of akey herbivore in temperate and arctic habitats. J.
Evolutionary Biology 13:845-853.

Elser, J. J., W. J. O'Brien, D. R. Dobberfuhl, D. R. Dowling, and T. E. Elser. 2000. The evolution of
ecosystems processes:. Growth rate and elemental stoichiometry of akey herbivorein temperate and arctic
habitats. J. Evolutionary Biology 13:845-853.

Engdl, V. C., M. Stieglitz, M. Williams, and K. G. Griffin. 2002. The effect of canopy hydraulic properties
on ecosystem water use: Observatrions and modeling. Ecologica Modelling 154:263-288.



Eugster, W., G. W. Kling, T. Jonas, J. McFadden, A. Weust, S. Maclntyre, and F. S. Chapin. 2003. CO2
exchange between air and water in an arctic Alaskan and mid-latitude Swiss lake: the importance of
convective mixing. J. Geophysical Research 108:ACL7-1 - 7-14.

Golden, H., and L. A. Deegan. 1998. The trophic interactions of your Arctic grayling (Thymalus arcticus)
in an arctic tundra stream. Freshwater Biology 39:637-648.

Gough, L., G. R. Shaver, J. Carrall, D. L. Royer, and J. A. Laundre. 2000. Vascular plant species richness
in Alaskan arctic tundra: The importance of soil pH. Journal of Ecology 88:54-66.

Gough, L., C. W. Osenberg, K. L. Gross, and S. L. Collins. 2000. Fertilization effects on species density
and primary productivity in herbaceous plant communities. Oikos 89:428-439.

Gough, L., P. A. Wookey, and G. R. Shaver. 2002. Dry heath arctic tundra responses to long-term nutrient
and light manipulation. Arctic, Antarctic and Alpine Research 34:211-218.

Gough, L., and S. E. Hobbie. 2003. Responses of moist hon-acidic arctic tundrato atered environment:
Productivity, biomass and species richness. Oikos 103:204-216.

Graglia, E., R. Julkunen-Tiitto, G. Shaver, |. K. Schmidt, S. Jonasson, and A. Michelsen. 2001. Changesin
birch phenolic compoundsin long term manipulations of temperature, nutrients and light in Alaskaand N.
Sweden. New Phytologist 151:227-236.

Gross, K. L., M. R. Willig, L. Gough, R. Inouye, and S. Cox. 2000. Patterns of species diversity and
productivity at different spatial scalesin herbaceous plant communities. Oikos 89:417-427.

Harvey, C. J,, B. J. Peterson, W. B. Bowden, A. E. Hershey, M. C. Miller, L. A. Deegan, and J. C. Finlay.
1998. Biological responses of Oksrukuyik Creek, atundra stream, to fertilization. Journal of the North
American Benthologica Society 17:190-209.

Herbert, D. A., E. B. Rastetter, G. R. Shaver, and G. Agren. 1999. Effects of plant growth characteristics on
biogeochemistry and community composition in a changing climate. Ecosystems 2:367-382.

Herbert, D. A., E. B. Rastetter, L. Gough, and G. R. Shaver. In press. Species diversity along nutrient
gradients: An analysis of resource competition in model ecosystems. Ecosystems.

Hershey, A. E., G. Gettel, M. E. McDonad, M. C. Miller, H. Mooers, W. J. O'Brien, J. Pastor, C. Richards,
and Schuldt, J. 1999. A geomorphic-trophic model for landscape control of trophic structure in arctic lakes.
Bioscience 49:887-897.

Hobbie, J. E., B. J. Peterson, N. Bettez, L. A. Deegan, W. J. O'Brien, G. W. Kling, and G. W. Kipphtt.
1999. Impact of globa change on biogeochemistry and ecosystems of an arctic freshwater system. Polar
Research 18:207-214.

Hobbie, J. E., B. L. Kwiatkowski, E. B. Rastetter, D. A. Walker, and R. B. McKane. 1998. Carbon cycling
in the Kuparuk Basin: Plant production, carbon storage, and sensitivity to future changes. Journal of
Geophysical Research 103:29,065-029,073.

Hobbie, J. E., M. Bahr, and P. A. Rublee. 1999. Controls on microbial food websin oligotrophic arctic
lakes. Archiv fur Hydrobiologie 54:61-76.

Hobbie, S. E., and L. Gough. 2002. Foliar and soil nutrientsin tundra on glacial landscapes of contrasting
agesin Northern Alaska. Oecologia 131:453-462.

Hobbie, J. E., S. R. Carpenter, N. B. Grimm, J. R. Gosz, and T. R. Seastedt. 2003. The U.S. Long Term
Ecologica Research (LTER) Program. Bioscience 53:21-32.



Hobbie, J. E. 2003. Scientific Accomplishments of the Long Term Ecological Research Program: An
Introduction. Bioscience 53:17-20.

Hobbie, S. E., T. A. Miley, and M. Weiss. 2002. Carbon and nitrogen cycling in soils from different glacial
surfacesin northern Alaska. Ecosystems 5:761-774.

Hobbie, S. E., K. J. Nadelhoffer, and P. Hogberg. 2002. A synthesis: Therole of nutrients as constraints on
carbon balancesin boreal and arctic regions. Plant and Soil 242:163-170.

Hobbie, S. E., A. Shevtsova, and F. S. |. Chapin. 1999. Plant responses to species removal and
experimental warming in Alaskan tussock tundra. Oikos 84:417-434.

Hobbie, S. E., and F. S. Chapin. 1998. An experimental test of limitsto tree establishment in arctic tundra.
Journal of Ecology 86:449-461.

Hobbie, S. E., and F. S. Chapin. 1998. The response of tundra plant biomass, aboveground production,
nitrogen, and CO2 flux to experimental warming. Ecology 79:1526-1544.

Johnson, L. C., G. R. Shaver, D. H. Cades, E. Rastetter, K. Nadelhoffer, A. Giblin, J. Laundre, and A.
Stanley. 2000. Plant carbon-nutrient interactions control CO2 exchange in Alaskan wet sedge tundra
ecosystems. Ecology 81:453-469.

Jonasson, S., and G. R. Shaver. 1999. Within-stand nutrient cycling in Arctic and boreal wetlands. Ecology
80:2139-2150.

Judd, K. E., and G. W. Kling. 2002. Production and export of dissolved C in arctic tundra mesocosms. The
roles of vegetation and water flow. Biogeochemistry 60:213-234.

Kidland, K., B. Barnett, and D. Schell. 1998. Intraseasonal variation inthe D15 N signature of taigatrees
and shrubs. Canadian Journal of Forest Research 28:485-488.

King, J. Y., W. S. Reeburgh, K. K. Thieler, G. W. Kling, W. Loya, M,, L. C. Johnson, and K. J.
Nadelhoffer. 2002. Pulse-labeling studies of carbon cycling in Arctic tundra ecosystems: the contribution of
photosynthates to methane emission. Global Biogeochemical Cycles 16:10-11 - 10-18.

Kling, G. W., G. W. Kipphut, M. C. Miller, and W. J. O'Brien. 2000. Integration of lakes and streamsin a
landscape perspective: the importance of material processing on spatial patterns and temporal coherence.
Freshwater Biology 43:477-497.

Kling, G. W. 2000. A lake'slifeisnot its own. Nature 408:149-150.

Knapp, A. K., and M. D. Smith. 2001. Variation among biomesin temporal dynamics of aboveground
primary production. Science 291:481-484.

Koster, R. D., M. J. Suarez, A. Ducharne, M. Stieglitz, and P. Kumar. 2000. A catchment -based approach
to modeling land surface processesin a GCM - Part |: Modd structure. Journal of Geophysical Research
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