
INSTITUTE OF NORTHERN 
FORESTRYTO CLOSE 

L st month, the director of the U.S. Forest Service 
Pacific Northwest (PNW) Experiment Station announced 
that the Institute of Northern Forestry (INF) in Fairbanks, 
Alaska will be permanently closed as a result of Forest 
Service budget cuts in FY '96 . All permanent employees at 
the Institute received letters on September 7 stating that 
their positions were abolished. The Forest Service estimates 
that it will take from four to six months to completely close 
the Institute and building. 

The closure announcement came as a surprise to LTER 
investigators at INF: they had believed that the December 
1995 Memorandum of Understanding between the Forest 
Service (FS) and NSF pledging cooperation in the LTER 
Program would insure that the FS research being carried 
out as part of the Bonanza Creek Experimental Forest 
LTER would be continued. The Bonanza Creek site is one 
of five L TER sites located in FS Experimental Forests 
(others are Hubbard Brook, Coweeta, Luquillo and H.J . 
Andrews) . The INF has been an active partner with the 
University of Alaska in the Bonanza Creek L TER program 
(BNZ) and Les Viereck, Principal Plant Ecologist at INF, 
has served as BNZ co-principal investigator for the past six 
years. 

The INF was first established on the campus of the 
University of Alaska Fairbanks (UAF) in 1963. At the peak 
of its operation in the early 1980s, there were 13 scientists 

and an equal number of supporting staff. The Institute has 
been the principal federal research laboratory in the United 
States devoted to research in the Northern Boreal Forest. 
Since the m id-1980s, INF has seen a continued decline in 
its budget and a continued erosion of scientists and 
programs. There are presently six scientists, three perma
nent technicians, several seasonal technicians, and a support 
staff of three at the Institute. 

Scientists at INF have been active in the BNZ program 
since it was established in 1987. In addition to several 
research projects, Institute personnel have been responsible 
for the management and operation of the two research areas 
associated with the BNZ; Bonanza Creek Experimental 
Forest and Caribou-Poker Creek Research Watershed. They 
have also maintained the associated climate and vegetation 
monitoring. Three scientists and three technicians presently 
devote a large share of their time to the program. 

At press time, Hermann Gucinski, PNW Program 
Manager for the Ecosystems Processes Program, was 
working on a Memorandum of Agreement between PNW 
and UAF to establish a Forest Research Cooperative Unit 
on the Fairbanks campus . This unit would contain two FS 
scientists and would preserve the FS commitment to the 
LTER program, provide for some continuity in the "FS role 
in the program, and support continued operation of the 
two LTER research sites . 

+ Les Viereck, BonanZ!l Creek 

New Bridge at Caribou-Poker Creeks Watershed 

Access to the Caribou-Poker Creeks Research 
Watershed (CPCRW) became easier this summer with the 
construction of a new bridge across the Chatanika River. 
Since the establishment of CPCRW, one of the two research 
sites of the Bonanza Creek LTER program (BNZ) in the 
Alaska boreal forest, getting researchers into the site had 
been a major problem. In summer, vehicle access was 
limited to fording the Chatanika River or by a long and 
arduous four-wheeler trail over Haystack Mountain. In 
periods of high water and during break-up and freeze-up, 
individual researchers' only" access across the river was via a 
50-meter-long cable strung between a tree on each bank. 
Researchers rode in a basket, hung beneath the cable on a 
pulley, and pulled themselves to the other side. In winter, 
access was by snow machine across the frozen river. 

All of that changed in July 1995 when, through the 
efforts of the U .S. Forest Service's Pacific Northwest station 
and the U .S. Army Cold Regions Research Laboratory 
(CRREL), a bridge was constructed across the Chatanika 
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CALL for PROPOSALS 
National Center for Ecological Analysis & Synthesis 

The National Science Foundation (NSF) established a 
National Center for Ecological Analysis and Synthesis 
(NCEAS) at the University of California, Santa Barbara in 
May 1995 to advance the understanding of ecology by 
organizing and synthesizing ecological information so that 
it will be useful to scientists, policymakers and resource 
managers. Through a cooperative agreement with NSF's 
Division of Environmental Biology, the new center has 
been awarded an estimated 10 million dollars over the next 
five years. 

The center will not be a source of new data, but will be 
involved in the synthesis and analysis of existing data. Its 
focus is collaborative, basic, and applied research on the 
structure and dynamics of ecological systems. Sponsored 
activities include research and training workshops, working 
groups, and resident fellows. The first two years, the areas 
of emphasis are Spatiotemporal Dynamics and Ecosystem 
Management, but proposals of a highly innovative and 
synthetic nature will also be considered. 

New Edition!-Ecoregions Map 
The USDA Forest Service has recently published a fully 

·revised and enlarged edition of Robert G. Bailey's 
ecoregions map of the United States. The 24" x 36", 
1:7,500,000 color map depicts 52 regional ecosystems, 
from tropical rainforest to arctic tundra to subtropical 
semi-desert to temperate steppe to mountains with altitud-

New Bridge, continued from page 1 

River. The successful completion of the bridge project is 
the culmination of 20 years of effort by Dr. Charles 
Slaughter, for many years the Forest Service scientist in 
charge of the CPCRW. Dr. Slaughter searched diligently for 
a "surplus" bridge that could span the 50-meter-wide 
Chatanika River. Following the GulfWar, a Bailey Bridge 
used in military operations was located in Europe and 
shipped by the U .S. Army to Fairbanks, where it was stored 
at the University of Alaska's Poker Flats Rocker Range 
adjacent to rl1e watershed. Dr. Slaughter then managed to 
obtain the necessary $60,000 from PNW's construction 
fund, primarily for construction of the bridge abutments 
and access road. 

The U .S. Army Cold Regions Research and Engineering 
Laboratory agreed to rake on the responsibility of actually 
constructing the bridge as part of a realistic training session 
simLJaring conditions of an oil field in Siberia. The 

The center will provide facilities and support for 
individual scientists to produce models, comparative 
analyses, and synthesis publications. It will also offer short 
courses on new analytical methodologies and mathematical 
techniques. Along with encouraging both graduate and 
undergraduate students to participate in a variety of center 
functions, NCEAS will support post-doctoral fellows . 

The target date for receipt of 1995 proposals is 
December 31. 

+ For more information on proposal mbmission specifications 
and the review process: 805/893-7670, admin@ceas.ucsb.edu, 
http://www. ceas.ucsb. edu (web) 

ina! zonation. Part of USDA Forest Service Miscellaneous 
Publication Number 1391, Description of the Ecoregiom of · 
the United States at is available at no cost from the author 
at: USDA Forest Service, Ecosystem Management, 3825 
East Mulberry Street, Fort Collins, CO 80524. + 

simulation included a group of"eco-terrorists" who tried to 
prevent the bridge's construction. For about three weeks in 
July, as the bridge was being constructed, researchers 
traveling into CPCRW were scrutinized carefully by the 
Army units guarding the construction site. The completed 
bridge will remain the property and responsibility of 
CRREL, an agency with many long-term research projects 
in the research watershed . 

Ironically, the completion and dedication of the bridge 
occurred during rhe same week that PNW administrators 
were in Fairbanks announcing that the Institute of 
Northern Forestry would be closed due to recent Forest 
Service budget cuts. Fortunately, the bridge was completed 
before this closure and is now available to LTER and other 
researchers, making access to their research sites much 
easier on a year-round basis. 

+ Les Vierecl? 



LAND USE HISTORY of NORTH AMERICA 
An Emerging Project of the National Biological Service 

The Value of a Land Use History 
Efforts to manage the nation 's biological resources are 

hampered by the lack of an historical perspective on 
conditions prior to European settlement and subsequent 
changes in the North American landscape. Much of the 
impact that people have had on the environment can be 
viewed as a series of unplanned experiments, with particular 
perturbations generating measurable responses, in the form 
of contractions in the ranges of some species and expansions 
in the ranges of others. Within the context of these 
temporal dynamics, species extinctions and the spread of 
non-indigenous species may be seen as the extreme cases, 
where biological elements are lost or introduced. These 
experiments have been run, and environmental scientists are 
beginning to assemble the data needed to assess the results. 
The first task is to develop a clearer understanding of the 
historic changes in the distributions of plants and animals 
and their relation to human-induced changes to the 
landscape. Given this understanding, land managers will be 
able to review the effects of past perturbations and apply 
this information when attempting to evaluate the likely 
outcomes of future land changes. 

Much of the data needed to construct such a retrospec
tive view have already been collected; information on 
landscape change spans the period of human habitation of 
North America. Impressive regional efforts have been 
undertaken to synthesize the available information 
regarding land use change and irs impact on ecological 
systems, but these projects have generally been limited to 
relatively small areas and short timelines. Large quantities of 
valuable biological and physical information remain 
unexplored, warehoused in different locations, and 
maintained by different organizations. 

Consider the abundant information on prehistoric land 
cover and species distributions accumulated through the 
creative efforts of paleoecologists. Integration of coarse
resolution data such as these with information derived from 
original land surveys of the country (e.g., data archived by 
the Bureau of Land Management), and the U.S. Forest 
Service's data on the fire history of North America, for 
example, could make the characterization of historic 
landscape change quite tractable. When these data are 
combined with aerial photography from the extensive 
surveys started in the 1930s, and remotely sensed data from 
advanced satel lite imagery, it will be possible to stitch 

together a continuous timeline, from prehistoric times to 
the present. Catalyzing such an effort is the intent of the 
National Biological Service's Land Use History of North 
America project (LUHNA). 

Launching the Project 
LUHNA is an ambitious project, one that wi ll require 

the collaboration of many different individuals and 
agencies, both within and ourside government. In August 
1995, the National Biological Service (NBS) convened a 
workshop to help define the scope and intent of the 
LUHNA effort, and to identify a strategy for fostering the 
multi-disciplinary collaboration that it will require. 
Representatives from six government agencies, six universi
ties, and three not-for-profit organizations established a 
framework for building a broader LUHNA effort. While it 
will serve as the organizer and initial "home base" for the 
project, NBS cannot possibly carry out such a large project 
alone, nor fund all the work required. Instead, the Service 
will provide a forum for discussion, communication and 
scoping of the project and the initiative for developing the 
necessary interdisciplinary relationships, and will also 
approach other organ izations for cooperation and/or 
funding support. 

NBS has established an electronic mail account 
(luhna@ibis.mib.nbs.gov) to solicit comment for the 
LUHNA project. Currently, limited staff are assigned to the 
project, and messages wi ll be responded to as time allows. 
In the near future, a bulletin board will be established, 
permitting an open exchange of ideas among all collabora
tors and interested parties. The NBS will assemble a 
directory of individuals and organizations interested in 
LUHNA, as well as a bibliography of important publications 
related to the concept. 

For information on formats, potential contributors are 
invited to send inquiries to the electronic mail address 
above. Submissions to both documents wi ll be compiled 
and distributed electronically to all respondents, ui1less 
otherwise requested. 

+ Thomns D. Sisk, ecologist, and Barry R. Noon, acting chief 
scientist, National Biological Service, US. Department of the 
lnteri01; Wmhington, D. C. 

NIGEC 1996-1997 RFP TO BE ANNOUNCED 

The National Institure for Global Environmental 
Change (NIGEC) will be announcing the annual Request 
for Proposals on the World Wide Web for FY 1996-97. 
NIGEC is attempting to answer top-down questions by 
collection of data and process-oriented studies at the 
regional level, which will be scaled up to the continental 

level. To this end, cross-collaboration and integration 
berween different institutions/investigators/programs 
within a region and berween regions is encouraged. The 
RFP and information on the six regions within NEGEC is 
available at URL http://nigec. ucdavis. edul. Alternatively, 
contact Linda Ono, 916/752-7300, westgec@ucdavis.edu. + 
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LTER 
NATIONAL RP .. SHARCII SIH .. ~ WI Til A C:OMMON COMMITMF.NT 

Wf<ltis L1ER ? 

In early November 1995, the National Science 
Foundation is opening a new exhibit center which initially 
will feature an exhibit on NSF's role in the development 
and use of the global Internet. The LTER Network, with 
specific focus on the LTERnet electronic information 
system, will be featured as an example of a scientific 
community using the Internet as a major communication 
tool. The L TER portion of the display will include 
photographs of LTER sites, a map showing the distribution 
of the sites, and several computers for visitors to use to 
explore online information on L TER. + 

NEW COWEETA SITE MANAGER 

Brian D. Kloeppel assumed the position of Site 
Manager at the Coweeta Hydrologic Laboratory L TER site 
near Franklin, North Carolina February 27, 1995. 
Responsibilities of this newly-created position include on
site coordination of28 principal investigators, communica
tion with the LTER Network Office and other LTER sites 
to promote the exchange of ideas and research, and assisting 
site data management personnel to enhance on-site data 
transfer and electronic communication capabilities. 

Brian is also conducting research at Coweeta relating 
carbon budgets and cycling at local and regional scales. He 
came to Coweeta after completing studies in forestry at the 

i;J University ofWisconsin
~ Madison (B .S. 1989), and 
~ graduate work in Tree 
'< Physiology at Penn State 
~ "' University (M.S. 1992) and 
~ , in Forest Ecology at the 
~ University of Wisconsin
~ 
8 Madison (Ph.D. 1995, 

anticipated). + 

RICK INGERSOLL DEPARTS NIWOT RIDGE 

§ was responsible for single-handedly creating the Niwot The Niwot LTER 
group reports, sadly, that 
Rick Ingersoll left the 
Niwot Ridge/Green Lakes 
Valley L TER program this 
summer to join his spouse 
in Ann Arbor, Michigan. 
While we will miss Rick, he 
leaves LTER with an 
impressive record of 
accomplishment. During 
his tenure as Information 
Manager at Niwot, Rick 
authored or co-authored a 

~ Ridge information system. His prowess at this activity is 
rf-;;p::rtl. ~ best summarized in the report of the 199 5 National Science 

~ Foundation-sponsored external site review: 

number of network reports, including "The Management 
of Electronically Collected Data within the LTER 
Program" and "Proceedings of the 1994 LTER Data 
Management Workshop," and completed a valuable survey 
of LTER site online datasets (see table, next page) . He also 

>, 

~ 
~ 
8 

"The review team was sufficiently impressed with the 
information management efforts at the site that we feel that 
the group could play a useful role in the development of 
information networks at the national and international scale 
outside the LTER Network" (NSF, 6/28/95). 

Rick began as a field/laboratory technician at Niwot in 
November 1988, becoming information manager in 
January 1990. He is presently working on a manuscript 
describing the Niwot Ridge LTER information manage
ment system, and will still be available online at 
ricki@culter. colomdo.edu for consultation with LTER 
colleagues. 

+ Tim Seastedt, Niwot Ridge 



LTER SITE ONLINE DATASETS 

n,is table summarizes the Cltrrent availability, through Gopher or \17WI1V, of dommented data sets (i.e., data plus 

meta data) across the LTER Network. Web access to site information serve/'S is via the "Sites" link (http:llltemet. edu/ 

aboutlsites/menu.htm) fi'om the Network Office home page (http://ltemet.edu), and Gopher access via "8. LTER 

Site Information Se1·versl" fi'om the main LTER Gopher menu. Sites often have additional, proprietary data 

available to site researcheJ'S, some of which may be available on a per-case basis to others on request. In addition, 

descriptions or dommentation are fi'equently online for such data. This table is not intended to provide any 

indication of the quantity or scope of the data available, nor does it reflect spatial or tempoml extent. 

DATA SITE(s) --
Animals 

aboveground invertebrates CPR, KNZ -
arthropods/nemarodes CPR, KBS, KNZ, NWT 

birds CPR, KNZ 

fish ARC, NTL - -
mammals CPR, KNZ, NWT, VCR 

Vegetation 

ch loro~hyll ARC, NTL, PAL 

~lam chemist!)': ARC,BNZ,HBR,NWT 

plant cover/composition AND, BNZ, CDR, HBR, KBS, KNZ, NWT, SEV, VCR 

~lant ~henology ARC, CPR, HBR, KNZ 

primary ~roduction/biomass AND, ARC, BNZ, CDR, CPR, HBR, KBS, KNZ, NWT, VCR 

Biogeochemistry 

atmospheric deposition AND, ARC. HBR, KBS, KNZ 

decomposition _ AND, CPR, NWT 

fertilization effects ARC, BNZ, CDR, NWT 

litterfal l (chemistty) CPR, HBR, KNZ 

snow chemistry 
-

NWr 

soi l (water) chemistry ARC,BNZ,HBR,KNZ,N\VT 

surfa~ water~iry AND, AR~. C\VT, HBR, NWT -
throughfa ll /streamflow chemistry HBR, KNZ 

trace gas emissions ARC, BNZ, CPR, N\VT ·-
Envi ron men tal Parameters 

meteorology/climarology AND, ARC, BNZ, CDR, CPR, CWT, HBR, HFR, 

KBS, KNZ, LUQ, NWT, PAL, SEV, VCR 

lake ice duration/mel rout NTL,NWT 
snow ablation/melt AND,NWT 
snow ~hysical ~ro~erties HBR, NWT 
soil moisture/water AND, KNZ, CPR, HBR, KNZ, NWT 
soil tem~erature AND, ARC, BNZ, CPR, HBR, KBS, KNZ, N\VT 
stream channel cross-sections AND 
stream flow/discharge AND, ARC, CWT, HBR, KNZ, NWT 

Miscellaneous 

disturbance effects ARC, BNZ, CDR, CPR, HBR, KBS, KNZ, NWT 
fire history AND, KNZ 
GIS coverage maps AND, ARC. CPR, KBS, VCR 
global positioning systems VCR - - -
paleoecology NWT 

- satell ite imagery l<BS, KNZ, VCR 

Site abbreviations: AND (H.]. Andrews), ARC (Arctic Tundra), BNZ (BonanZII Creek), CDR (Cedar Creek), CPR 
(Cmtml Plains), CWT (Coweeta), HFR (Harvard Forest), HBR (Hubbard Brook), JRN Uomada), KBS (Kellogg), KNZ 
(KonZII Pmirie), LUQ (Luquillo), MCM (McMurdo), NWT (Niwot Ridge), NTL (North Tempemte Lakes), PAL 
(Palmer Station), SEV (Sevilleta), and VCR (Virginia Coast) 

COMPILED 8}' RICK INGERSOL: UPDATED }UL)' 1/, 1995 BY R. INGERSOLL d- M. HARTMAN 

Methodology 
In order to ensure the 

continued manageability of 
the LTER Online Datasets 
Table, general categories of 

data were used. These 
categories wi ll subse
quently be created, divided 

or merged, if necessaty, to 
maintain its usefu lness and 

manageability. A few 
comments regarding the 
categories are warranted: 

+ Parenthetical 

modifiers are 
optional, e.g., "soil 

(water) chem istry" 

includes both "soil 

chemistry and "soil 

water chemistry." 

+ Entries under the 
"animal" category 

include species lists, 

species abundance, 

individual organism 

measurements (e.g., 
weights, sizes). 

+ Entries for "primary 

production/ 
biomass" include 

proxy measurements 
such as basal area , 

diameter, etc. 

+ Entries for 
"atmospheric 

deposition" include 

precipitation 

chemistry, as well as 

wet, bulk, and dry 

deposition. 

+ There is overlap for 
the "disturbance 

effects" and 
"ferti lization effects" 

categories, with an 

entty in the latter 

being equivalent to 

an automatic entry 
in the former. 
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McMURDO DRY VALLEYS 
An Overview of 1993-1995 Research Activities 

• 
Robert Wharton, Jr. 

T he McMurdo Dry Valleys LTER site is far colder 
and drier than any of the 17 other established L TER sites. 
The perennially ice-covered lakes, ephemeral streams, and 
extensive areas of soil within the valleys are subject to low 
temperatures, limited precipitation, and salt accumulation. 
In the L TER continuum of ecosystems, the dry valleys 
represent "end-member" environments which contain 
microbially dominated ecosystems. An important aspect of 
the McMurdo LTER (MCM) research is its potential 
contribution to general ecological understanding through 
studies of processes that may be better resolved in these 
relatively simplified ecosystems. The two key hypotheses 
addressed are: 1) The structure and function of the Taylor 
Valley ecosystems are differentially constrained by physical 
and biological factors, and 2) The structure and function of 
Taylor Valley ecosystems are modified by material 
transport. 

The McMurdo LTER is addressing these hypotheses 
and the five L TER core research areas through a program 
of systematic environmental data collection, long-term 
experiments, and model development. Research activities 
encompass several disciplines, including physical, chemical, 
biological, modeling and information science. During the 
first six years of the project, MCM is focusing its efforts on 
Taylor Valley. 
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The 1993-95 Field Seasons 
The McMurdo L TER project has successfully com

pleted two field seasons (October through February) during 
1993-94 and 1994-95. During the 1993-94 field season, 18 
scientists deployed to McMurdo Station and Taylor Valley 
to conduct research associated with the LTER project. 
These scientists initiated core measurement programs to 
obtain baseline ecologically-relevant data from the atmos
phere, glaciers, streams, soils and lakes. During the 1994-95 
field season, 26 LTER scientists visited the dry valleys to 
continue the core measurements and research program. 

One of the first objectives ofthe MCM was to establish 
a meteorological network that would gather representative 
weather data year-round from the dry valleys . The 
McMurdo LTERAutomatic Weather Nenvork (LAWN) 
currently consists of nine stations with two new stations 
planned for deployment during the 1995-96 field season . 
Stations are now operational at Explorer's Cove, on the 
shores oflalces Fryxell, Hoare, Bonney, Brownworth and 
Vanda, and on the Commonwealth, Howard and Taylor 
glaciers. The new stations to be deployed are on the shore 
of Lake Vida and the surface of the Canada Glacier. 

Since the McMurdo Dry Valleys lacks significant 
precipitation, glacier meltwater is the primary source of 
water to the streams and lakes . In addition to recharging 
the lakes, this water carries dissolved gases and solutes. A 
major objective of the L TER glaciological program is to 
determine the mass balance and meltwater runoff of the 
glaciers in Taylor Valley that contribute water to the lakes. 
During the 1993-94 field season, the project established a 
network of surface-based measurements on the Common
wealth, Canada, and Howard glaciers to determine mass 
balance and meltwater flow. The following season, LTER 
scientists measured the major contributions to the surface 
energy budget of the Canada Glacier in Taylor Valley. 
Their measurements and modeling of glacier energy fluxes 
in Taylor Valley are comparable to other regions of the 
Antarctic. They conclude that the role of sublimation in the 
mass balance of dry valley glaciers is significant. 

Soils in the dry valleys are influenced by a variety of 
factors including climate, glacial movement, parent material 
and site characteristics. In Taylor Valley, the oldest soils are 
found at higher elevations while those at lower elevations 
were probably deposited during relatively recent glacial 
activity. During the 1993-94 field season, L TER scientists 
established an elevational transect on the south shore of 
Lake Hoare to examine spatial variation in soil properties 
and nematode abundance. Using observations and samples 
collected during 1994-95, it appears that the distribution of 
nematodes in the dry valleys may be governed by pH and 
concentration of soluble salts. 

top next page 



Numerous ephemeral srreams 
link rhe glaciers and lakes wirhin rhe 
dry valleys for six ro ren weeks 
during rhe ausrral summer. These 
glacial melrwarer srreams recharge 
rhe dry valley lakes, are imporranr 
sources of nurrienrs, and supporr rhe 
growrh of moss and microbial mar 
communiries. The McMurdo LTER 
now has in place an exrensive 
nerwork of gaugirig srarions where 
srream flow is measured conrinu
ously rhroughour rhe ausrral 
summer. During rhe firsr rwo field 
seasons, LTER scienrisrs focused 
efforrs on derermining rhe influence 
of srream channel characrerisrics on 
srream flow and annual warer 
budgers for lakes in Taylor Valley. 
Their resulrs show rhar rhere is inrerannual variarion in 
relarive flow, even among srreams where srream lengrh and 
locarion in the basin are similar. They also found rhar 
longer srreams have generally higher concenrrarions of 
major ions due ro grearer inreracrion wirh rhe hyporheic 
zone. In parallel srudies, LTER scienrisrs have examined 
rhe role of srream gradienr, sedimenr rransporr, and 
subsrrare srabiliry on rhe disrriburion of mosses and 
microbial mars in srreams. Resulrs show rhar rhe range in 
abundance of algae and mosses appears ro be conrrolled by 
gradienr and flow condirions. 

Lakes Program 
The McMurdo L TER lakes program is focused on 

undersranding rhe environmenral condirions and ecological 
processes of former and presenr lakes in rhe dry valleys. The 
perennially ice-covered lakes supporr borh phyroplankron 
and benrhic microbial communiries. The chemisrry of each 
lake profoundly effecrs rhe biora wirhin rhe lake. The 
L TER projecr is collecring major elemenr and nurrienr 
chemisrry for lakes Fryxell, Hoare and Bonney in Taylor 
Valley ar leasr rhree rimes per field season. One early resulr 
of rhis efforr shows rhar rhe deprh profiles of K•, Mg2', Na' 
and SO/' normalized ro rhe conservarive ion O· are 
exrremely differenr among rhe lakes. Projecr scienrisrs 
suggesr rhar rhese differences cannor be explained by 
differences in currenr solure sources or in-lake bio
geochemical processes. Ir appears rhar rhe climarological 
and hydrological hisrories of each lake need ro be closely 
srudied before definirive sraremenrs can be made abour rhe 
overall geochemical evolurion of rhe Taylor Valley lakes. 

The L TER lakes projecr is also invesrigaring phy
roplankron nurrienr deficiencies. Early resulrs show rhar rhe 
nurrienr concenrrarions are quire differenr among lakes 
Fryxell, Hoare, and Bonney (borh lobes), as well as 
verrically wirhin lalces, and suggesr rhar phyroplankron 
biomass wirhin a lake and levels of producriviry berween 
lakes are srrongly relared ro rhe upward flux of dissolved 
inorganic nirrogen from deep warer pools. 

In a srudy of rhe benrhic cyanobacrerial mars in Lake 
Hoare during rhe 1994-95 field season, L TER scienrisrs 

~ derermined phorosynrhesis 
~ versus phoron flux curves, 
~ a rhe absorprion spew·a of 
~ rhe mars, and biomass mars 
~ 
"" from a range of deprhs. 

Preliminary resulrs show 
rhar rhe benthic mars are 
lighr limired and rhar rhere 
is a decrease in mar biomass 
wirh deprh in rhe lake. 
LTER scienrisrs have 
developed a marhemarical 
model rhat simulares rhe 
producriviry parrerns of 
benrhic microbial mars as a 
funcrion of lighr inrensiry. 

The McMurdo LTER is 
an explicirly synrheric 
efforr-a comprehensive, 

mulridisciplinary ecosysrem srudy. Much of rhe dara 
collecred is being incorporared inro a geographic informa
cion system (GIS) for dara managemenr and sparial analysis. 
LTER scienrists have developed a GIS for Taylor Valley 
which now includes a number of rhematic coverages. These 
include: base map, conrrol poinrs, topography, soils, 
geomorphology, lakes (with and withour bathymerry, drill 
holes), glaciers (including srake locarions), Taylor Valley 
drainage basin, srreams (reach, transecrs, carchmenr area), 
and a coverage of station sites (met, melt holes, srream 
gauges, stream and soil transects, geodetic control points) . 

The 1995-1996 Field Season 
The McMurdo LTER project is currenrly conducting its 

third field season, with 27 scienrists scheduled for deploy
menr ro the site to continue its program of systematic 
environmental data collection and long-term experimenrs. 
One importanr new focus for the 1995-96 field season is 
data collection during the austral winter and spring. In late 
August 1995, LTER scienrists began field activities focused 
on the changes in lake chemistry and biology during the 
transition berween total winter darkness and the return of 
light in the spring. 

Growing rapidly in size as well as visibiliry, rhe projecr 
has expanded ro include wider student and scientist 
participarion, now involving several undergraduate and 
graduate studenrs and rhree posrdocroral posirions. This 
September, MCM welcomed Dr. Valery Galchenko, 
Russian Academy of Sciences Insrirure of Microbiology, 
Moscow, who will be studying biogeochemistry ofbenrhic 
communiries in rhe lakes. Data Manager Jordan Hasrings, 
currenrly teaching Computer Science classes at rhe 
Universiry of Nevada-Reno, has implemenred the Taylor 
Valley GIS and takes classtime opportunities to introduce 
rhe projecr to srudenr volunreers for hands-on experience. 
The McMurdo mainrains an ftp server which provides 
public access ro datasers collected, and is developing an on
line Internet presence-rhe sire bibliography was recenrly 
added ro rhe LTER All-Site Bibliography ar LTERnet.edu. 

+ For more information: Robert A. Wharton, Jr., 702/673-
7469, rWharton@LTERnet.edu 

Left: Gmd11111e student 
Gayle Dana measuring 

spectral reflectance of Lake 
Hoare ice covel~ Taylor 
Vallq, Anltlrctica, as parr of 
a remote seming study to 
determine spatially
distributed mdiative fluxes. 
(See bottom page 13 for 
more iuformntion.} 
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PALMER STATION 
The impact of sea ice on the structure and fitnction 

of a pelagic marine ecosystem 

• 
By Robin Ross & Langdon Quetin 

T he Palmer LTER (PAL) was established in late 
1990 and fo cuses on the pelagic marine ecosystem west of 
the Antarctic Pen insula. Although the Palmer LTER is the 
on ly fully mar ine (from coastal to pelagic) site in the LTER 
Network, it shares with other sites the uni fYing hypothesis 
that physica l factors control the biology of the system. The 
general hypothesis for PAL is that the annual advance and 
retreat of sea ice is a major physical factor governing the 
structure and fun ction of this ecosystem, and the variabi li ty 
seen at all levels of the food web. A key challenge is to 
characterize and unders tand the linkages among the 
different spatial and temporal scales of the various physical 
(solar radiation, atmospheric and oceanographic circula
tion, and sea ice coverage) and biological components (key 
predators, secondary and primary consumers and microbial 
loop) of the An tarc tic ecosys tem. 

The PAL study region surrounds Palmer Station 
(64°40 'S, 64°03'W), located in a protected harbor on the 
southwest side of Anvers Island midway down the 
Antarctic Peninsula. To strucrure long-term regional 
observations, a sampling grid along the west coas t of the 
peninsula (see figure, next page) was created which reAects 
the scale of atmospheric, oceanic and sea ice interactions 
with populations in the marine ecosystem. Within the 
large-scale grid are embedded smaller-scale gr ids encom
passing the foraging ranges of the predato rs (seabirds) 
nesting near Palmer Station and where time ser ies data can 
be obtained throughout the season. The foll owing are 

routinely sampled within 

Climatology 

r 
_________ __j_ __________ 

1 
the LTER sampling grids: 

" ~ sea ice, in situ bio-oprical 

Several factors make rhe Palmer L TER study region 
ideally sired for inves tigations of the response of polar 
ecosystems to global change: a historical climate record, a 
strong response to climate change, a persistent pattern of 
sea ice and remperarure anomalies, and a northern area 
intermitten tly covered and a southern area consistently 
covered every winter by sea ice. Although by standards in 
the northern hemisphere the climate record in the 
Antarctic is relative ly short, scattered expedi rion records for 
the region west of the Antarctic Peninsu la start in the ea rl y 
1900s and predate the consistent, quality-controlled 
records of th e British Antarctic Survey from the mid-
1940s. There is a statisti cally significant warming trend in 
this region over the past 45 years which is larger than 
elsewhere in the Antarctic. Winter temperatures show the 
strongest warming trend , with a 5.5°C increase in June 
(wi nter) temperatures over the 48-year record. W ithin the 
long- term record, air temperature at Faraday, a former 
British station only 40 km from Palmer, and the Southern 
O scillation Index (SOl) show significant coherence. 
Combined with the anticorrelation between temperature 
and sea-ice coverage, this supports the possibility for a 
coherence between LTER ice extent and SOl. Since the El 
Nino/Southern Oscillation phenomenon is a large-scale 
source of clim ate va riability, understanding this linkage is 
of considerable importance for the global co nnections of 
the Palmer LTER to the Southern H emisphere. While 
there are complex linkages between cyclon ic activity, air 
temperature and sea ice which have yet to be elucidated , 
observations to date suggest that the western Antarc tic 
Peninsula may be an area which is especially sensitive to 

greenhouse-gas warming. 
<Y 
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water properties, tempera
ture and salini ty (conduc
tivity) , photosynthet ic 
pigments, macro-nutrient 
concentrations, phyto
plankton and bacterio
plankton production , 
seco ndary production, 
sedimentation and seabird 
ecology. Spati al sampling 
has included an nual and 
seasonal cruises covering 
most portions of the large 
scale grid and tempora l 
sam pling has included at 
leas t weekly observations in 
the vicinity of Palmer 
Station. 

In the Palmer LTER region, both air temperature and 
sea-ice extent show persistent anomalies which appear as 
consecutive high ice/low temperature years followed by 
consecutive low ice/high temperarure years. These 
anomalies appear to impact the survival rates, distributions 
and life histories of a number of dominant species in the 
pelagic marine ecosys tem. High interannual va riability in 
these physical factors provides a study site where "natural " 
experiments wi ll test rhe sensitivity of ecological processes 
to climate variabili ty and change. 



Highlights .from Recent Research 
The interaction between the Adelie penguin and its 

primary prey, Antarctic hill , provides an example of 
research across variable space/rime scales associated with 

the Palmer LTER. During the past three summers, we have 

conducted investiga tions (making use of both ship and 
shore based observations) during a critical period of chick 

rearing of the relationship between prey availabi li ty and 

penguin at-sea foraging behavior, and the reproductive 

ecology of the Adelies nesting in the nearby rookeries. 
During this critical period, prey biomass has varied by 

more than an order of magnitude, wi rh parallel changes in 

foraging duration and adult behavior necessary to feed the 
chick(s) . Two interactive possibilities exist to explain this 

variabi li ty in krill availability, variability in recruitment 

leading to decreases in the stock, and/or shifts in popula

tion distributions linked to changes in atmospheric and 
oceanic circu lation. Factors that affect the population 

dynamics and distribution of krill populations on the 

mesoscale and over irs seven-year life span affect prey 

availability on small time (critical period during chick 
rearing) and space (foraging range) scales for the Adelies. 

Prey availability in turn impacts reproductive success in the 

Adelies that season. Krill recruitment success has been 

highly variable in the Palmer LTER regia!')., and is strongly 
correlated with the timing and magnitude of winter ice, a 

physical factor operating on regional scales. 

Primary production and phytoplankton standing stock 

also vary on several time and space scales. Temporal 

observations in the nearshore Palmer grid over the 

production season and spatial observations in the larger 
regional grid during a restricted period show strong 

seasonal and interannual variabili ty. The nvo seasons 

following winters with high ice coverage developed overall 

phytoplankton biomass during bloom periods five times 
greater than two other seasons, on both the fine- and 

regional scale grids. On/offshore gradients were present in 

all years, and there is evidence that this gradient is 

modulated alongshore by latitudinal variability and the 
annual advance and retreat of sea ice. 

Results from the first four field seasons support the 

hypothesis that interannual variability in physical factors 
such as sea ice impact all levels of the ecosystem and that 

this provides the Palmer L TER with the means to 

investigate the impact of these physical factors on the 
structure and fun ction of the pelagic marine ecosystem. 

+ For more information see the PAL web site at 

http :/ /www.icess. ucsb.edu/lter or contact members of the 

Palmer LTER: 

Karen Baker, karen@icess.ucsb.edu 

Bill Fraser, ubiwj@trex.oscs.montana.edu 

Eileen Hofmann, hofinann@kuroshio.ccpo.odu.edu 

Dave Karl, dlearl@iniki.soest. hawaii.edu 

John Klinck, klinck@kuroshio.ccpo.odu.edu 

Langdon Quetin, langdon@icess.ticsb.edu 

Robin Ross, robin@icess.ucsb.edu 

Ray Smith, my @icess.ucsb. edu 

Wayne Trivelpiece, ubiwt@msu.oscs.montana.edu 

Maria Verner, mvemet@ucsd.edu 
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Below: Palmer LTER study 
region shown outlined west of 
the Anfflrctic Peuimula and 

south of the tip of South 
America. Defflil shows lmge
sCflle Peniwula grid {dotted 
lines). Automatic weather 
station (A WS) locations are 

A WS-B, Bonaparte Point 
near Palmer Station on 
Anvers Island, and A WS-H, 
Hugo Island. 
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Each year, Harvard 
University awards a 
limited number of 
Bullard Fellowships to 
individuals in biological, 
social, physical and 
political sciences to 
promote advanced study, 
research or integration of 
subjects pertaining to 

forested ecosystems. The 
fellowships, which 
include stipends up to 
$30,000, are intended to 
provide individuals in 
mid-career with an 
opportunity to uti lize the 
resources and to interact 
with personnel in any 
department within 
Harvard University. In 
recent years , Bullard 
Fellows have been 
associated with the 
Harvard Forest, 
Department of Organis
mic and Evolutionary 
Biology and the 
Kennedy School of 
Government, and have 
worked in areas of 
ecology, forest manage
ment, policy and 
conservation. 

Fellowships are 
avai lable for periods 
ranging from four 
months to one year, and 
can begin at any time in 
the year. Applications 
from international 
scientists, women and 
minorities are encour
aged. The annual 
deadline for applications 
is February 1. + For 
more information: 
Committee on the Charles 
Bullard Fund for Forest 
Research, Harvard 
University, Harvard 
Forest, Pete11ham, !viA 
01366 USA 

SITE ACTIVITIES & PROJECTS 
BIODIVERSITY WORKSHOP 
TO BE HELD AT CEDAR CREEK 
A workshop to be held in conjunction with the October 20-
22, 1995 L TER Coordinating Committee meeting at the 
Cedar Creek site in Michigan will address the issue of 
whether there is a unique role for a network of sites like the 
L TER Netvvork in the field of biodiversity. Organizer Bob 
Waide, co-principal investigator at Luquillo Experimental 
Forest LTER, Puerto Rico, has asked each LTER site to 
send a representative to the meeting who will also partici
pate in the workshop . Following the keynote speaker (not 
confirmed at press time), site representatives will be asked 
to provide a brief description of ongoing site biodiversity 
research. More detailed case studies will be presented for 
several sites, and worlcing groups will attempt to develop 
possible cross-site experiments and proposals. + 

For more information: Bob Waide, 8091767-0371 or 
0338, bWaide@LTERnet.edu 

EXPERIMENTAL TREATMENT AT 
COWEETA RIPARIAN SITE 
On August 29, 1995, the long-awaited removal of the heavy 
rhododendron subcanopy was conducted on a riparian site 
at the Coweeta LTER site in North Carolina. This 
experiment will be used to assess the functional role that 
Rhododendron maximum L. plays on the hydrological, 
nutrient, and light components of riparian sites in the 
Southern Appalachians . The area occupied by rhododen
dron in this region continues to increase over time and is 
expected to play a large role as a link between terrestrial and 
aquatic ecosystems. The removal treatment was preceded 
with more than two years of baseline data collection in both 
control and treatment plots and will be followed by at least 
two years of post-treatment data collection . ·• 

McMURDO DRYVALLEYS 
BEGINS SOLA PROJECT 
Working in the Antarctic environment poses numerous 
challenges, but also provides unique opportunities. One 
critical opportunity for the McMurdo LTER (MCM) is 
organizing and providing access to the site's Data and 
Information (D&I) resources across an international 
community of 50-plus project scientists, colleagues and 
students worlcing at one of the most remote field stations 
on Earth. There is a high level of public interest in 
Antarctic projects in general and the anomalous, exotic 
Dry Valleys area in particular. 

The MCM grant proposal was written with the 
intention that, to the largest extent possible, the project's 
D&I resources would be integrated and displayed 
interactively via a Geographic Information System (GIS) 
operating across the global Internet. In ways which could 
barely have been imagined five years ago when the proposal 
was in preparation, both D&l management and GIS 
technologies have advanced to make this goal feasible. 

In August 1995, the MCM was awarded joint support 
by the NSF Database Activities Programs and Office of 
Polar Programs to formally begin the development of its 
GIS-based D&l management system. The overall project is 
referred to as SOLA (Science On-Line Antarctica). The 
first phase, requirements analysis, will proceed during fall 
and winter 1995-96 with assistance from the National 
Center for Geographic Information and Analysis, and will 
culminate in a planning review workshop in April 1996. 
This invitational workshop, to be held at the Biosphere 2 
facility in Tucson, Arizona, is co-sponsored by the LTER 
Climate and Synthesis committees, with participation of 
the L TER Data Managers. The goals of the workshop are 
to solicit comments and suggestions from the entire LTER 
community on McMurdo's SOLA prototype efforts, and to 
provide the community with an opportunity to be involved 
in the ongoing SOLA development process, which also 

.-------,-..,----,---~--.,-------o:-.,-----,------,--------, ~ may hold promise for the LTER Network as a whole. + 
';! For more information: Evangeline Elston, SOLA Project 

Above: A rhododendron-shaded 
site on Coweeta Creek. 

~ Coordinator, 702/674-7700, eelston@maxey.dri.edu 
§ 
" 

McMURDO ENVIRONMENTAL 
MANAGEMENTWORKSHOP 
A workshop entitled "Environmental Management of the 
McMurdo Dry Valleys" was held in Santa Fe, New 
Mexico, during March 14-17, 1995. Warwick Vincent of 
Laval University, Quebec City, Canada served as chair of 
the workshop, which was attended by 35 participants from 
around the world including the United States, New 
Zealand, Canada, Australia, Japan, United Kingdom, 
Germany, Italy and South America. The major objectives 
were to develop: (1 an ecosystem-based approach to 
managing the conduct of scientific activities in the 

top next column 



SITE ACTIVITIES & PROJECTS 

McMurdo Dry Valleys, (2 a code of environmental 
conduct for scientists working in the field, (3 recommenda
tions for an environmental monitoring program
including suitable indicators-that can address projec~ 
specific and cumulative impacts, and (4 recommendations 
for management plans for regions within the dry valleys. 

Key questions addressed included: + Given that the 
Environmental Protocol affirms the importance of 
environmental protection of Antarctica as well as the value 
of the area for conducting scientific research, what are the 
interrelationships and possible conflicts between these two 
objectives? + What are the critical parameters to be 
monitored to assess the impact of human activities of the 
long range transport of contaminants? + What other 
rese·arch methodologies could be used to minimize human 
impact (e.g., remote sensing, remotely operated instrumen
tation)? 

In addition, John Calkins ofESRI gave a demonstra
tion on "The McMurdo GIS," and participants visited the 
Sevilleta National Wildlife Refuge L TER site. A workshop 
report will be available. + 

For more information: McMurdo LTER Project Office, 
702/673-7425, juliem@maxey.dri.edu 

McMURDO CO-SPONSORS 
1995 ASLO MEETING 
The 1995 Annual Meeting of the American Society of 

Limnology & Oceanography (ASLO) was held June 11-15, 
1995 at the University ofNevada-Reno . .The meeting was 
co-sponsored by the Desert Research Institute (DRI), the 
University of Nevada-Reno Center for Environmental 
Science and Engineering and the Division of Continuing 
Education, and the University of California-Davis Tahoe 
Research Group. Co-conveners were McMurdo LTER 
Principal Investigator Robert A. Wharton, Jr., DRI, and 
David Garrison, Institute of Marine Sciences, University of 
California-Santa Cruz. 

The diverse group of marine and freshwater scientists in 
attendance addressed a th~me of extreme environments. 
Plenary sessions included: "Cold Water Limnology: 
Insights from the Arctic and Antarctic" (Warw·ick Vincent, 
Laval University), "Water and Life on Mars" (Chris 
McKay, NASA-Ames Research Center), and "The 
Freshwater Imperative"Qohn Magnuson, North Temperate 
Lakes LTER). LTER Data Managers Jordan Hastings 
(McMurdo) and Karen Baker (Palmer Station) co
presented two pre-conference workshops which focused on 
geographic information system technologies and their 
application to freshwater and marine ecosystem studies. 
Special sessions covered a broad range of topics dealing 
with limnology and oceanography, and several papers on 
research at LTER sites were presented. + 

For a list of abstracts: McMurdo LTER Project Office, 
702/673-7425, juliem@maxey.dri.edu 

At Left: Robert Christian 
(left, East Carolina 
University) and Linda 
Blnm (right, University of 
Vhginia), describe 
Vhginia Coast Reserve 
marsblupland studies on a 
May 1995 L TER 
Coordinating Committee 
field trip to the site. 

MARSH I UPLAND 
GROUNDWATER MONITORING 
OF AGRICULTURAL INPUTS 
On the Eastern Shore of Virginia, upland agricultural areas 
are linked to adjacent wetland areas by the flux of ground
water nutrients. As such, there is great potential for 
groundwater discharge to alter nutrient cycling, trophic 
stmcture, and secondary production in this environment. 
In this srudy, groundwater was monitored at a series of 
nested wells installed in the center and perimeter of an 
agricultural field which borders a tidal creek and is adjacent 
to a salt marsh. Nitrate concentrations are higher on the 
creek side of the field than on the marsh side (mean N0

3
- = 

373 uM/L and <2 uM/L, respectively). Ammonium 
concentrations are greater on the marsh side of the field 
than on the creek side (mean NH

4 
+ = 23 uM/L and 

2 uM/L, respectively). Concentrations of nitrate generally 
decrease and ammonium concentrations increase in the 
direction of ground water flow. The observed nitrate 
concentrations can be as high as 700 uM/L and suggest 
possible contamination from human activity. 

Del' 5 nitrate analyses suggest no simple relationship 
between isotopic composition and concentrations of 
ammonium and nitrate. The o15N ammonium values of 
selected samples suggest that ammonium is formed by 
mineralization of organic nitrogen. The o15N values of 
selected samples suggest that nitrate is derived from soil or 
fertilizer sources, and is modified by denitrification. The 
marsh/upland ecotone is a sharp ecosystem N-economy 
transition which, at the Virginia Coast Reserve, is not yet 
overwhelmed-by heavy agricultural input. 

+ Steve Macko & R.J Tappe1; Graduate Student 

Service (NIWS) office, 
Hato Rey. Puerto Rico, 
June 22, 1995. Members 
of the field team and Jess 
Zimmerman (Luquillo 
L TER) were present. 
NCRS Soil scientists who 
worked on the collabora
tive project included 
Bruce Dubee (Rich
mond, Virginia), Warren 
Lynn and Henry Mount 
(Lincoln, Nebraska), Roy 
Vick (Hato Rey) . 

Field work for the 
Luquillo LTER Grid 
survey was completed 
from February 17-27, 
1993. Seventeen soils 
were sampled fo r 
characterization data. 
The report includes a 
digital map and analysis 
of the laboratory data, as 
well as near-surface 
properties (boulder and 
stone cover and leaf litter 
cover from 64 cells). 
+ For m rvey copies: Henry 
R. Mount, NRCS, Federal 
Building, Room 152, 100 
Centennial M all North, 
Lincoln, NE 68508-3866 

SOILREFER
ENCE&IN
FORMATION 
CENTRE 
The International Soil 
Reference and Informa
tion Center in Wagen
ingen, The Netherlands, 
collects and disseminates 
scientific knowledge 
about soils, has a 
permanent display of 
over 120 soil monoliths, 
and maintains a collec
tion of 5,000 soil maps 
and 15,000 color slides 
available to researchers 
by arrangemen t. + For 
more information: 1SRJC, 
31-8370-24460 (FAX), 

1SRJC@rcl. wau. nl 
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COARSE W O ODY 
D EBRIS IN LENTIC 
SYSTEMS 

Timothy E. Essington 

BS 1991-Univmit:y of 
Michigan, Biology 
MS 1995-University of 
Minnesota, Fisheries 

j ames F Kitchell, Advisor 

Although the ro le of 
coarse woody debris in 
!otic systems has been 
well studied , the ro le of 
coarse woody debris in 
lenric systems is not as 
well understood. As in 
streams, coarse woody 
debris in lakes may 
provide fis h refu ge from 
avian and fish predators, 
causing fish to preferen
tially utilize areas with 
coarse woody debris. 
T his may be particul arly 
true du ring nesting, 
when adults and 
offspring are susceptible 
to predation. Addition
ally, the p resence of a 
structurally complex 
environment may alter 
the feeding habits of 
some fishes, particularly 
benthic-oriented feeders 
which may consume 
invertebrate colonizers of 
coarse woody debris. I 
will examine how coarse 
woody debris affects the 
reproductive success and 
habitat utiliza tion of 
largemouth bass and the 
feeding habi ts of bluegill 
sunfish in two north 
temperate lakes. + 

LTER GRADUATE STUDENT COMMITIEE 

A of August first, I 
stepped down as chair of the 
L T ER Graduate Student 
Committee to allow our two 
newly elected co-chairs a 
chance to release some 
creative energy. Janet 
Fischer (North Temperate 
Lakes) and Reed Perkins 
(H .J . Andrews), have been 
very ac tive in the GSC since 
its crea tion at the 1993 
LTER All Scientists 
M eeting, and I look forward 
to seeing what contributions 
they will make as co-chairs. 

NEW CO-CHAIRS 
ESA M ixer. Aliso n Magi ll 
(H .J . Andrews) organized a 
student mixer at the 1995 
Ecological Society of 
America meeting to bring 
students together to share 
ideas and stimulate some 
cross-site compariso n 
projects. M ore than 200 
LTER and non-LTER 
students attended . ESA 
chair Judy Meyer noted that 
she would like to see the 
mixer become an annual 
event, perhaps with some 
support from ESA. 

jalll't Fisdur (/eji) and Reed Perkim (right), 
1996 LTER Graduate Stttdem Committee Co-Chairs 

Since I was inducted as 
chair in September 1993, the GSC has completed several 
ac tivities toward accomplishing its th ree primary goals: 
+ facilitating communication among graduate students and 
researchers across LTER sites, + creating opportunities for 
in tersite resea rch projects, and + developing a more 
in te rdisciplinary graduate education . 

Student E-mail Group. An e-mail group which allows 
anyone to send a notice to L TER students was established 
and has been used primarily to pos t announcemen ts of 
meetings, decisions, and job opportuni ties pertinent to all 
students. The list presently includes nearly a hundred names 
and is always changing. T o be added, students may send a 
message to students-request@LTERnet.edu incl uding name, 
address and work phone. 

Web Page. LTER students now have their own World Wide 
Web page (h ttp://ltemet.edulaboutlscientislstudents.htm, part 
of the Netwo rk O ffi ce home page) which includes informa
tion ranging from a list of students and their projects at 
diffe rent sites to funding opportunities and previous e-mail 
notices to students. (The same information is ava ilable on 
the L TERnet.edu gopher server. ) This is also a grea t place to 
find out about the GSC. 

Cross-Site Award. In May 1995, the LTER Coordinating 
Commi ttee passed a unanimous resolution creating an 
LTER student cross-s ite award from N etwork Office funds 
to encourage students to apply their current studies to other 
LTER sites. T he first competition produced two awards 
(Bryan D ail , Coweeta and Reed Perkins, H.J. Andrews) 
bur, since the total budget was nor depleted, rhe Executive 
Committee allowed another competition this month 
(O ctober 1995). Information about these awards and the 
new competition is available via the student web page under 
"S tudent O pportunities." Awardees are required to write a 
report describing their work, so watch for some interes ting 
feedback online and in future issues of the Network News. 

Overall , the G raduate Student Committee is off to a 
good solid starr. Many of the original goals are being met, 
and L TER studen ts now have additional options to enhance 
their education. On the students' behalf, I would like to 
thank the LTER communi ty for giving us this opportuni ty 
to play a more active role in the Network. Special thanks to 
D r. Caroline Bledsoe for her invaluable advice and support 
in making the GSC a success. I'm sure you will be hearing 
more about the GSC and its activities in the coming yea r. 

+ j osh Greenberg, 206/543-4512,josh@LTERnet.edu 

NSF RESEARCH TRAINEESHIPS IN LAKE & STREAM ECOLOGY 

Three N SF Graduate Research Traineeships have been 
awarded for the first of five years of a new program 
supporting an integrated approach to the study of lake and 
stream ecology (see left and right column sidebars for 
abstracts of two) . T he specific objective of the program, an 
outgrowth of NSF's Freshwater Impera tive effort, is to 
develop scientists who can work across environmental 
gradients and circumvent the intellec tual barriers that 
traditionally have existed between lake and stream or river 
studies. T he traineeships are sponsored jointly by the 
Center for Streamside Studies, University of Washingto n, 

Seattle, and the Center fo r Limnology, University of 
W isconsin-Madison. Students will receive degrees from 
either institution, spending at least six months at the other 
university. 

For more information: 

W ashington + Rick Edwards, Center for Streamside 
Studies, 2061543-3507, ricke@pisces.fish. washington.edu 

Wisconsin + C harlotteS. Stein, Center for Limnology, 
6081263-3264, stein@engr.wisc.edu 



STUDENT PILOT PROJECTS 
Two Awards Announced for Intersite Comparisons 

COMPARISO N O F H YDROLOGIC PATTERNS AND 
PROCESSES ACROSS FOUR LAND SCAPES 
Reed Perleim-Hj. Andrews Experimental Forest LTER 
Patterns of streamflow hydrology are an important research 
theme at 11 LTER sites. To date, however, no cross-sire 
comparative hydrologic analyses have been done. Because 
streamflow is regulated by climatic variation and terrestrial 
processes, such analyses would provide a natural link 
between existing cross-site studies on climate and stream 
ecology. Small (<200 ha) control watersheds, originally 
intended for comparison of paired basins within a site, 
provide a logical basis for analysis of hydrologic processes 
underlying streamflow patterns across the LTER Network. 
This study will provide a preliminary and descriptive 
comparison of the hydrologic processes and runoff patterns 
occurring at each site . It is also intended to develop 
hypotheses about links between differences in the relative 
importance of hydrologic processes across sites and 
differences in runoff patterns. 

INFLUENCES ON PRECIPITATION-BORNE 
SULFATE RET ENTION AT TWO WATERSH EDS 
B!Jifll'l Dail-Coweeta Hydrologic LabomtOIJ' LTER 
Precipitation-borne sulfate is a major source of sulfur to 
ecosystems. As such, it is readily available to plant and 
microorganism populations. At the Coweeta LTER sire, we 
have been investigating the fare of this form of sulfur input 
into headwater watershed soils and sediment, measuring 
t\vo major sulfur immobilization processes: + primarily 
non-biological adsorption of sulfate directly to soil and 
sediment, and + biologically-mediated incorporation of 
sulfate into organic matter. Both processes have been linked 
to soil organic matter content, intrinsic sulfur content, and 
activity of the soil or sediment microbial community. 

By enlarging our study to include watersheds of 
different physical as well as biological features, we hope to 
better explain these influences on retention of S in 
ecosystems. The Rio Salado drainage at the Sevilleta L TER 
offers many such contrasting features, including (1 high 
native sulfate due to a gypsum formation, (2 a potential for 
higher primary productivity, and (3 a flash flood regimen 

This fall, I will collect necessary streamflow, climate, 
and physiographic data at the Coweeta, Hubbard Brook, 
and Luquillo LTER sites and at Caspar Creek, a U.S. Forest 
Service research forest in northern California. Cooperators 
include Lloyd Swift and Wayne Swank at Coweeta, Wayne 
Martin and Jim Hornbeck at Hubbard Brook, Doug 
Schaefer at Luquillo, and Bob Ziemer at Caspar Creek. 

Specific research objectives include: + characterize 
basic components of each site's annual and monthly water 
budgets; + describe dominant hydrologic processes and 
flowpaths operating; + catalog status and availability of 
hydrologic datasets; + describe hydrologic research 
objectives being pursued. 

Products of the work will include an article to be 
published in the spring/summer 1996 LTER Network News 
and a working document which will be used to stimulate 
further intersite communication among hydrology 
researchers. + 

that scours the stream basin during late summer monsoon 
rains. In addition, the flash floods deliver organic matter to 
the parafluvial soils and support blooms of microbial 
activity, a phenomenon measured in initial visits to the 
Sevilleta. In continuing work with cooperators Robert 
Parmenter and Doug Moore in the Rio Salado, with 
support from the Pilot Project grant and both sires, we will 
be using selective agents to "knock out" several microbial 
communities in microcosm experiments to determine their 
relative importance in immobilizing sulfate. + 

NASA GLOBAL CHANGE FELLOWSHIP AT McMURDO LTER 

Glaciers are the primary source of wa~er in the dry 
valleys of Antarctica, influencing numerous processes 
important to the lake, stream, and soil ecosystems. As part 
of the McMurdo Dry Valleys LTER (MCM) and a NASA 
Global Change Fellowship, and under the guidance of Drs. 
Robert \V'harton, Jr. and Andrew Fountain, I am studying 
the seasonal and interannual trends of melting activity in 
dry valley glaciers of Antarctica by addressing these four 
questions: + What is the annual mass balance of the 
glaciers? + What are the important processes controlling 
mass gain/loss? + What is the energy balance of the glaciers? 
How is water routed on/in the glaciers? + How will changes 
in climate affect glacial melt patterns1 I am also using 

satellite data to answer some of these questions, and am 
participating in a joint NASA-LTER Network project to 
measure atmospheric properties at six L TER sites using 
automated sun photometers. During the 1994-95 field 
season, I collected sun photometer data in Taylor Valley, 
Antarctica (see photo, top page 7). At a June 1995 joint 
workshop held at the Network Office in Seattle, I learned 
more about processing and applications of such data. 
Participants will continue to collect data during 1995-96 
and plan to meet with NASA next spring to implement 
incorporation of these data into L TER research activities. 

+ Gayle L. Dana, 702/674-7538, gdana@maxey.dri.edlt 

NSF 
Graduate 
Research 
Trainees hip 

SCALE-DEPENDENT 
LANDSCAPE 
EFFECTS ON DOC 
CONCENTRATIONS 
IN NORTH TEMPER
ATE LAKES 

Sarah Gergel 

BS-1992, University of 
Florida-Gainesville, 
Wildlift Ecology 
MS-expected 1996, 
University ofWiscowin
Jdadison, Zoology 

Monica Tume1~ Advisor 

The objective of this 
study is to attempt to 
quanrif)> the interactions 
between pattern in the 
landscapes (e.g., relative 
abundance and spatial 
arrangements of various 
land-cover and land-use 
classes) surrounding 
north temperate lalces to 
address the question : 
At what scale(s) do 
landscape attributes exert 
a detectable influence on 
lakes? The dependent 
variables to be addressed 
initially include dissolved 
organic carbon, silica, 
calcium and alkalinity
signals that might be 
expected to show a 
strong land influence. 
The initial study will 
focus on the northern 
lake district in 
Wisconsin. + 



Right: Stream solute 
workshop participa!W, 

Coweeta Hydrologic 
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SOLUTE DYNAMICS IN STREAMS 
A Productive lntersite Wor!?shop 

while the rest of the country was sweltering in the 
summer heat wave, 26 stream researchers gathered for three 
days Quly 16-18) in the cool Southern Appalachians at 
Coweeta Hydrologic Laboratory for a NSF-sponsored 
workshop entitled "Transport and Cycling of Biologically 
Important Solutes in Streams: A Cross-Biome Compari
son." Planning for the 
workshop began at the 1993 
L TER All Scientists 
Meeting when a group 
discussing cycling of 
nitrogen in streams and 
another discussing stream 
channel hydraulics and 
solute dynamics coalesced 
to plan a comparative study 
of solute dynamics in 
streams. Donna D'Angelo 
and Judy Meyer, Coweeta 
LTER (CWT), joined with 
Bruce Peterson, Arctic Tundra, ARC), to lead the 
workshop and plan the study. Beth O'Grady (CWT) 
organized logistics. 

Four features contributed to the success of the 
workshop: 

+ using models to analyze existing data prior to the 
workshop; 

+ hands-on experience with the models during the 
workshop; 

+ the availability of user-friendly versions of the 
models to take home and use at individual sites; 
and 

+ demonstrations of conservative tracer and stable 

isotope field experiments and analytical methods. 

Workshop participants included graduate and under
graduate students, technicians, post-docs, and principal 
investigators from 10 stream sites: H.J. Andrews, Arctic, 
Bonanza Creek, Coweeta, Hubbard Brook, Kellogg, Konza 
Prairie and Luquillo LTER sites, as well as Walker Branch 
and Sycamore Creek research sites. The first day, partici
pants compared physical, chemical and biological features 
of the streams they had been studying. Jack Webster and 
Jen Tank, CWT, led an afternoon field trip to Hugh 
White Creek, where the group conducted a conservative 
tracer addition experiment to learn the field techniques 
involved and how to analyze the resultant data using a 
program developed by Donna D'Angelo and Les Howard 

to estimate hydraulic parameters. A copy of that user
friendly program was given to all participants. 

Use of stable isotopes to assess nitrogen cycling and 
transport was the theme of the second day. Bruce Peterson 
discussed insights gained from use of stable isotope 
additions in the Kuparuk River, Alaska. Using a model 

developed by Bruce and 
::i David Jones, participants 
t:; made predictions on the 
~ tJ expected distribution of 15N 
~ added to the stream based 

on our current understand
ing of inputs, exports, and 
cycling of nitrogen in the 
ecosystem. This is an 
extremely powerful tool 
that permits development 
of testable hypotheses on 
factors controlling nitrogen 
cycling in streams. 

Participants learned how to use the model and will now be 
able to parameterize it with local data at their home sites. 

Before the workshop, Will Wolheim (ARC) used data 
supplied by four sites to develop predictions of isotope 
distribution. Since at one of these sites, Hugh White Creek, 
Bob Hall (CWT) had run a pilot 15NH

4 
addition the 

month before, participants were able to compare the 
predicted isotope distribution to what was observed. Using 
a sample analysis completed in just two days at the Woods 
Hole stable isotope facility, they found they had predicted 
labeling of the consumers fairly well, but had underesti
mated the size of some of the nitrogen pools with long 
turnover times. This pilot experiment was a compelling 
demonstration of the model's usefulness in showing which 
components of the stream are most in need of further 
research. Despite several power failures, participants were 
also able to analyze some 15N samples in real time with the 
assistance of Brian Fry and three Europa Scientific staff, 
who brought one of their mass specs to the workshop. 

The final day, participants learned new stream mapping 
methods and planned an intersite comparison of nitrogen 
retention and cycling in streams. Responsibilities for 
proposal development were assigned, and a timetable was 
established. Overall, the workshop revealed that we have 
some exciting ideas about factors controlling nitrogen 
dynamics in streams. Now we have the tools to rigorously 
test them . . 

+ For more information: judy L. Meye1; 7061542-3363, 
jMeyer@LTERnet. edu 



LTER CLIMATE COMMITTEE 
David Greenland- Chair 

The LTER Climate Committee welcomes several new 
members this fall. Johannes I<nops will be representing the 
Cedar Creek site. Vince Gutschick will be taking over from 
Wes Jarrell at Jornada. Doug Gooding will be representing 
Konza Prairie, while Dale Robertson-an original founding 
member of the Climate Committee-returns to represent 
the North Temperate 
Lakes site. 

Work is progressing on 
the Analysis and Synthesis 
Project through which data 
are being collected from all 
the sites for analysis and 
synthesis. Tim Kittel is 
working on a project which 
integrates nicely, the 
Vegetation/Ecosystem 
Modeling and Analysis 
Project (VEMAP) . As part 
ofVEMAP, Tim has produced a useful data set which 
provides monthly and daily average values of temperature, 
precipitation, and windspeed on a 0.5 degree latitude/ 
longitude grid for the coterminous United States. The data 

are for the most recent 30-year climatic normal averaging 
period. There is another set of corresponding data for 2x 
C0

2 
scenarios from three different GCMs. These digital 

data, and details of their accessibility, will be incorporated 
in our final report of the Analysis and Synthesis Project. 
The data are particularly useful for LTER regionalization 

studies. 

~ 
~ LTER sites wishing to 
t:l \3 access these data before the 
~ final report comes out 
Ci should contact Tim Kittel 

Tim_Kitte!@qgate. ucar. edu) 
at NCAR. A second part of 
this project will produce 
corresponding data from 
transient model runs. In 
addition, the Climate 
Committee will be helping 
Jordan Hastings 

(McMurdo Dry Valleys) to organize a workshop in spring 
1996 whose aim is to initiate work on producing a 
prototype CIS-based data and information system. + 

PHENOLOGY WORKSHOP HELD IN GERMANY 

A Phenological Study Group was founded in 1993 at 
the 13th Congress of the International Society of Biometeo
rology (ISB) in Calgary, Alberta, Canada. The four goals of 
the group are: 

+ To promote a global dialogue among 
phenologists, by compiling information on 
phenological research and data sets, and making 
this list available in electronic and printed form 

+ To use this global forum to encourage establish
ment and expansion of phenological networks for 
data exchange for international cooperation 

+ To explore methods of using phenology to 
stimulate public interest, especially among pupils 
and students 

+ To encourage research that correlates phenologi
cal trends with climatic trends, especially in the 
context of global change monitoring 

At a May 1995 workshop in Germany, the Study Group 
was further developed, along with initial action plans for 
four working sub-groups: Network, Data Processing and 
Linkage, Modeling, and Education. The general focus of 
the main group is the use of phenological observations on 
wild and domesticated species as well as ecosystems (e.g., 
"green wave") for the benefit of international programs 
addressing the impact of environmental change. Of 
particular interest is climate change and its monitoring. The 
ultimate goal is to create a global phenological observation 
system (International Phenological Network, IPN) with 
special attention to site locations within Biosphere Reserves, 
National Parks, and other natural preservation regions 
across all nations . Information from climate stations nearest 
the phenological observers will be incorporated into the 
IPN database. 

Plans are under way for a second workshop, which will 
concentrate on defining the role of phenology in global 
change studies, and developing a plan for the U.S. 
component of the International Phenological Network. 

+ For more information: Mark D. Schwartz, 4141229-3740, 
mds@csd.uwm. edu 

Left: Two of the original six 
LTER M eteorological 
Committee members, Art 
McKee (H.]. Andrews, left) 
and Lloyd Swift (Coweeta, 
right) ttt Coweeta Hydrologic 
Lttbortttoly, fo!ll994. 
Coweeta was the site of the 
first meeting, held Febmmy 
22-24, 1982. 
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1995 ILTER 
Meeting in 
Hungary 
Representatives of the 
developing International 
LTER (ILTER) Network 
met in Budapest, 
Hungary August 26, 
1995 to assess progress 
toward initial goals of 
identification, promotion 
and linkage ofLTER 
efforts around the world, 
and toward developing a 
program and infrastruc
ture to facilitate 
communication and 
distributed database 
management among 
LTER sites internation
ally. Among the 
countries or regions 
represented were 
Australia, Canada, 
China, Hungary, United 
Kingdom, United States, 
Russia, South Africa and 
Taiwan. 

In discussions of 
network mission and 
structure, participants 
decided to keep the 
coordinating body small 
and relatively unstruc
tured, and to change its 
name from the ILTER 
Steering Committee to 

the "ILTER Network 
Committee." Jim Gosz 
was elected chair, 
replacing past chair Jerry 
Franldin, and Hen-biau 
King (Taiwan) was 
elected vice-chair. The 
remainder of the meeting 
was devoted to country 
reports on the status of 
long-term ecological 
research, discussion of 
funding sources, and the 
development of a future 
meetings schedule. A 
report of the meeting is 
in preparation . + 

Future IL TER Network 
Committee Meetings: 

Latin America-1996 
Taiwan-1997 
China-1998 
Africa-1999 
United States-2000 

INTERNATIONAL LTER INTERACTIONS 

AUSTRALIA 
Two representatives of the U.S. LTER Network (Rudolf 
Nomott, Data and Information Manager, and John Vande 
Castle, Network Manager) visited the Environmental 
Resources Information Network (ERIN) in Canberra 
February 10-4, 1995 and the Forestry Department of 
Tasmania, Hobart, February 15-17. They met with 
representatives of governmental, academic and private 
research organizations to discuss the potential for collabora
tive work and, more specifically, the possible establishment 
of electronic communication facilities for researchers 
focused on long-term ecological research. Although 
informal links exist, and scientists cooperate on a one-to
one basis (often via the Internet), there is no established 
electronic network which includes the primary functions 
proposed by ILTER. Australian scientists expressed interest 
in ILTER and the idea of enhancing communication on a 
network scale. A draft letter of understanding between 
ILTER and ERIN has recently been exchanged to formalize 
an effort to utilize the existing ERIN server as a central 
contact and link to other Australian sites or nodes via the 
common IL TER WWW home page. + 

COSTA RICA 
In March 1995, Susan Stafford (H.J. Andrews) and an NSF 
Biological Instrumentation and Resources Division (BIR) 
review team visited the Organization of Tropical Studies 
(OTS) in San Jose, Costa Rica and its field stations at La 
Selva, Las Cruces and Palo Verde to assess facilities secured 
primarily through BIR funding. Reviewers discussed 
current and long-range research plans at each of the sites 
and assessed electronic connectiviry capabilities. In I 993 
Costa Rica was connected to the Internet and CRNet, a 
digital backbooe linking major institutions in the country, 
was created . Long-range priorities include improving e
mail connections and accessibility across the network of 
sites, developing a local-area network (LAN), and establish
ing a gopher server and WWW home page. 

· Following the NSF site visit, U.S. LTER Data Manager 
RudolfNottrott (Network Office) met with personnel at 
each of the field stations to evaluate what opportunities 
may exist for joint activities on data management tools and 
protocols, GIS, remote sensing, and simulation modeling, 
as well as the potential for ILTER participation . + 

UPDATE: COLLABORATIONS WITH MEXJCO 
Two joint U.S.-Mexico research projects focusing on 

long-term ecological studies, either about to be launched or 
in the proposal evaluation stage, present important steps on 
the road toward extending LTER Network research to sites 
in Mexico. 

As noted in the last 
issue of Network News, 
an NSF-supported 
U.S.- Mexico workshop 
to promote joint 
research in ecology was 
held in October 1994 
at the Mapimf 
Biosphere Reserve 
Research Station in 
central Mexico. 
Participants 

!o1exican ecologist forge Lopez
Portillo displays beetle to Laura 
Huenneke (Jornada) at Mapimf. 

discussed potential common research interests in ecological 
responses to climate dynamics and land-use changes along 
the environmental gradient of the Chihuahuan Desert, 
stretching southward from central New Mexico to central 
Mexico (including the Jornada and Sevilleta LTER sites). 
The U.S. group was led by Jim Gosz, then-director of 
NSF's Division of Environmental Biology (DEB), the 
Mexican group by Carlos Montana, Institute de Ecologfa, 
Xalapa, Veracruz. The Mapimf Biosphere Reserve is 
managed by the lnsti tuto and spans contiguous areas of the 
states of Durango, Coal1uila and Chihualma. 

In June 1995, Sevilleta's David Lightfoot and co-Pis 
James Brown and James Brunt submitted a collaborative 
proposal to DEB's Long-Term Studies Program for a cross
site study of the effects of. indigenous small mammals on 
the species composition and structure of plant communities 

in grassland and shrubland ecosystems within the 
Chihuallllan Desert. Jorge Lopez-Portilla submitted a 
parallel proposal to CONACyT (NSF's counterpart in 
Mexico) under the bilateral agreement benveen NSF and 
CONACyT. The project has been recommended for a three
year award to the University of New Mexico, and is 
expected to begin in October 1995. 

Lightfoot and his co-investigators aim to determine 
experimentally how small mammals affect Chihualman 
Desert ecosystems, and how these influences are, in turn, 
affected by short-and long-term climate change, both 
locally and regionally across the Desert. This project will 
extend to the Mapimf site research now under way at the 
Sevilleta and Jornada sites, and will provide a training 
opportunity for both U.S. and Mexican students. Signifi
cantly, the NSF grant will enable a real-time satellite 
communications link to be established at Mapimf, thereby 
connecting the site to LTERnet and allowing centralized 
integration of data management for the project. 

Another collaborative project with Mexico, submitted to 

NSF's ·lnternational Programs in May and still pending, 
proposes a joint workshop on international ecology and 
biodiversity. The U.S. organizer and co-organizer is 
Gerardo Ceballos of the Centro de Ecologfa at the 
Universidad Nacional Aut6noma de Mexico. The workshop 
would bring U.S. and Mexican ecologists from a variety of 
sub-fields and institutions together for meetings at Puerto 
Vallarta, Mexico and the Sevilleta. 

+ Emily B. Rudin, progl'flm mrmagerfor the Americas at 
the NSF, is on assignment at the University of New Mexico, 
where she is special projects officer for research administration 
and visiting scholar at the Latin American Institute. For more 
information: mdin@sevil!eta. tmm. edtt 



INTERNATIONAL LTER INTERACTIONS 

HUNGARY 
In an exchange initiated in 1993, ten U.S. LTER scientists 
met in Vacrat6t, Hungary March 26-28, 1995 as guests of 
the· developing Hungai·ian LTER nenvork The meeting was 
supported by a grant from NSF, International Programs 
Division, awarded to Diana Freckman, {McMurdo), Debra 
Coffin {Central Plains) and Edit Kovacs-Lang {Hungarian 
Academy of Sciences). LTER sites represented were 
Virginia Coast, Sevilleta, H.J. Andrews, Luquillo, North 
Temperate Lakes, Konza Prairie and W.K. Kellogg. 

Participants discussed graduate student and scientist 
exchanges and research collaborations, electronic nenvork
ing and database development, and opportunities presented 
by participating in the ILTER Nerwork. They developed a 
conceptual framework and strategic six-year research plan, 
and a number of collaborative proposals, which were 
submitted to NSF and the Hungarian Academy, and 
considered additional sources of funding for long-term 
ecological research. Products of the meeting included: an 
executive summaty, an action plan for the Hungarian 
network, a plan to link with LTERnet and make Hungarian 
LTER information available on the Internet, a plan to 
submit articles to the U.S. LTER and Ecological Society of 
America newsletters, and the production of a book 
summarizing Hungary's LTER site history, research and 
datasets, condensed from a proposal written by scientists 
from the Kiskunsagi site. + 

IBERIA 
LTER Chair Jim Gosz presented an invited paper on the 
U.S . LTER Program at the Conferencia lnternacional de la 
UNESCO sobre Reservas de Biosfera in Sevilla, Spain March 
20-25, 1995. Four-hundred participants from many 
countries presented papers and posters on Biosphere 
Reserves. Dr. Gosz presented the rationale for the LTER 
Program and the developing ILTER effort. From contacts 
developed at the conference, he visited several research sites 
in Spain and Portugal and met with scientists and adminis
trators in Lisbon {Luso-Americano Development Founda
tion, FLAD). There he presented a seminar and lead a 
workshop on the U.S. LTER Program and ILTER that was 
attended by 20 individuals from academia, government, 
and the U .S. Embassy. Additional presentations at the 
University of Lisbon and the National Board for Scientific 
and Technological Research Ounta Nacional de 
Investigas;ao e Tecnologica, JNICT) led t~ discussions of 
appropriate Portugese sites for ILTER participation, and the 
formulation of plans for a site visit exchange. 

Subsequently, funding was received from NSF Interna
tional Programs for a team of LTER scientists to visit sites in 
Spain, Portugal and Morocco in the spring of 1996, 
followed by a visit of scientists from the Iberian Peninsula 
to U.S. LTER sites and the potential development of 
collaborative research projects. + 

POLAND, CZECH & SLOVAK 
REPUBLICS, RUMANIA 
During the March 1995 UNESCO conference in Spain, 
LTER Chair James Gosz met with. individuals from the 
Czech and Slovak republics. With Jim Edwards, Assistant 
Director, NSF Biology Directorate, he developed plans for 
a scientific visit to Prague and three potential ILTER 
research areas. As a result, a team of seven U.S. scientists 
traveled to Prague in June 1995, with funding from NSF 
International Programs through the LTER Network Office, 
to interact with scientists from Poland and the Czech and 
Slovak republics at Krkonose/Karkonosze Bilateral Reserve, 
and at Krivoklat and Trebon Basin reserves. 

The U .S. team, primarily from LTER sites with 
comparable habitats, represented the disciplines of botany 
and plant ecology, animal ecology, biogeochemistry, and 
information management. A reciprocal visit to NSF and a 
set ofLTER sites (North Temperate Lakes, Hubbard 
Brook, Coweeta, Niwot, Sevilleta) in September is 
expected to lead to the development of collaborative 
research projects and scientific exchange on the model of 
the ongoing and successful interactions with Hungary. 

Dr. Gosz also met with the head of the Faculty of 
Biology, University of Bucharest, to discuss the possibility 
of developing an exchange benveen Rumania and the U .S. 
LTER Program. A meeting in Rumania is tentatively 
planned for December 1995 to introduce the ILTER model 
to Rumanian scientists and administrators. + 

SOUTHEAST ASIA 
In April 1995, Jim Gosz, Jerry Franldin {retiring LTER 
Chair and !LTER Steering Committee Chair), John Vande 
Castle {LTER Nenvork Manager), and RudolfNottrott 
(LTER Data Manager) attended the ILTER Southeast Asia 
organizational meetings in Taipei, Taiwan, which were 
designed to develop linkages benveen the U.S. LTER 
Program and existing or 
planned LTER-like sites in 
Southeast Asia. 

Representatives from 
Taiwan, Mongolia, Japan, 
Korea, Indonesia and 
Australia participated. 
Other interested countries 
unable to attend included 
Malaysia, the Peoples' 
Republic of China, and the 
Philippines. Current LTER
like activity described 
ranged from the PRC, with 
numerous sites already 
undertaking research, to Taiwan with five sites to Korea 
and Mongolia, who are interested in initiating LTER 
research. Projects of interest range from classical ecosystem 
dynamics to human impact research to individual 
systematic studies. Many researchers-particularly those 
from Indonesia, Japan, and Mongolia-focus on 
biodiversity studies. + 

ILTER 
Training 
Course 
A training course for 
IL TER information 
specialists from Taiwan, 
China and Malaysia was 
held at the U.S . LTER 
Nenvork Office March 
14-24, 1995 at the 
University of Washing
ton, Seattle. The nvo
week course, organized 
and taught by Rudolf 
Nottrott, U.S. LTER Data 
Manager, introduced the 
six participants to the 
fundamentals of develop
ing World Wide Web home 
pages and regional 
information servers on the 
global Internet. 

Upon returning to 
their home countries and 
institutions, participants 
continued work on the 
content of their informa
tion servers and added site 
maps and descriptions, 
and personnel and other 
information, for a 
demonstration at a 
nenvorking workshop on 
April 13, 1995 as part of 
the Southeast Asia 
Regional ILTER meeting 
in Taipei, Taiwan. The 
IL TER information server 
at the Nenvork Office will 
host regional servers until 
the necessary infrastruc
ture has been developed at 
the regional level. + 
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Above: Stream gnuging 
stntion, Tniwnn long-term 
resenrch site. 



Publications 
of Interest 

Changes in Fluxes in 
Estuaries: Implications fi'om 
Scimce to Management. 
1995. Keith R. Dyer & 
Robert Orth, editors. 
(Several NSF Land
Margin Ecosystem 
ResearchProgram authors .) 
Olsen & O lsen-Academic 
Publishers, Denmark. 

"Collaboration in 
Preserving Biodiversity. " 
Special Issue, China 
Exchange News 23( 1-2) , 

Spring/Summer 1995 . 
Committee on Scholarly 
Communication with 

C hina, Washington, D.C. 

Finding the Forest in the 
Trees: the Challenge of 
Combining Diverse Envi
ronmental Data. 1995 . 
Report of the Committee 
for a Pilot Study on D ata
base In terfaces, under the 
auspices of the Committee 
on Data for Science and 
Technology (CODATA), 
International Council of 
Scientific Unions. 
National Academy Press. 

"Long-te rm study of the 
natural environment

perceptive science or 
mindless monitoring?" 

1994. T.P. Burt. Progress 
in Physical Geography 
18(4):475-496. 

"Science and Biodiversity 
Policy." BioScience 
Supplement 1995. 

The Freshwater Imperative: 
A Research Agenda. Robert 

J. Naiman, John J. 
Magnuson , Diane M . 
McKnight, Jack A. Stan
ford, and other members 
of the FWl Steering 
Committee (eds.). 1995. 
Island Press. 

"The Status of the Science 
Examining Ecotones." 

Paul G . Risser. May 1995. 
BioScience 45(5) :3 18-
325. + 

PUBLICATIONS 
Brooks, P.D., S.K. Schmidt, R. Sommerfeld, R. Musselman. 

1994. Distribution and abundance of microbial biomass in 
Rocky Mountain spring snowpacks. Pages 301-306 in: M . 
Ferrik (ed.). Proceedings of the Fiftieth Annual Eastern and 
Western Snow Conforence, Quebec City, Quebec, Canada, 8-
IOjune 1993.44 1 pp. 

Bowman, W.D., T.A. Theodose, M.C. Fisk. 1995 . Physiologi
cal and production responses of plant growth forms to 
increases in limiting resources in alpine tundra: Implications 
for differential community response to environ mental 
change. Oecologia I 01 :2 17-227. 

Brooks, P.D., M .W. Williams, S.K. Schmidt. 1995. Snowpack 
controls on so il nitrogen dynamics at alpine and treeline 
sites in Colorado. Pages 283-292 in: K.A. Tonnessen, M.W. 
Williams and M. Tranter (eds.). Biogeochemist1y of Seasonally 
Snow-Covered Basim. lAHS-AIHS Publication No. 228. 
International Assoc. of Hydrological Sciences: Wallingford , 
UK. 465 pp. 

Brooks, P.D., M.W. Will iams, D.A. Walker, S.K. Schmidt. 
1995. The N iwot Ridge snow fence experiment: Bio
geochemical responses to changes in the seasonal snowpack. 
Pages 293-302 in: K.A. Tonnessen, M .W. Williams and M. 
Tranter (eds.). Biogeochemist1y of Seasonally Snow-Covered 
Basins. IAHS-AIHS Publication No. 228. International 
Assoc. of Hydrological Sciences:Wallingford, U.K. 465 pp. 

Caine, N. 1995. Snowpack influences on geomorphic processes 
in Green Lakes Valley, Colorado Front Range. Geographical 
journal 161: 55-68. 

Cline, D. 1995. Snow surface energy exchanges and snowmelt 
at a continental alpine site. Pages 157- 166 in: K.A. 
Tonnessen, M.W. Williams and M. Tranter (eds.). 
Biogeochemistry ofSensonal!y Snow-Covered Basins. IAHS
AIHS Publication No. 228. International Association of 
Hydrological Sciences: Wallingford, UK. 465 pp. 

Clinton, B.D., L.R. Boring, W.T. Swank. 1994. Regeneration 
patterns in canopy gaps of mixed-oak forests of the southern 
Appalachians: influences of topographic position and 
evergreen understory. Amer. Mid. Nat. 132:308-319. 

Cohen, W.B ., T.A. Spies, M. Fiorella. 1995. Estimating the age 
and structure of forests in a multi-ownership landscape of 
western OR, USA. !ntn'l. jour. Rem. Sem. 16(4):72 1-746. 

Coleman, D.C. 1994. The mictobial loop concept as used in 
terrestrial soil ecology studies. !11icrobial Ecology 28:245-250. 

Collins, S.L., S.M. Glenn, D .J. Gibson. 1995. Experimental 
analysis of intermediate disturbance and initial floristic com
position : decoupling cause and effect. Ecology 76:486-492. 

Committee for a Pilot Study on Database Interfaces, U.S. 
National Committee for CODATA, Commission on 
Physical Sciences, Mathematics, and Applications, National 
Research Counci l. 1995. The H .J . Andrews Experimental 
Forest LTER Site. Pages 46-55 in: The Committee. Finding 
the Forest in the Trees: the Challenge of Combining Diverse 
Enviromnental Data. Selected case studies. National 
Academy Press: Washington, D.C. 

Cress, R. G., M.W. Williams and H . Sievering. 1995. D1y 
depositional loading of nitrogen to an alpine snowpack, 
Niwot Ridge, Colorado. Pages 33-40 in: K.A. Tonnessen, 
M.W. Williams and M . Tranter (eds.). Biogeochemisny of 
Seasonally Snow-Covered Basins. lAHS-AIHS Publication 
No. 228 . International Association of Hydrological 
Sciences: Wallingford , U.K. 465 pp . 

Dodds, W .K. and G.M. Heneb1y. 1995. Simulation of 
responses of community structure to species interactions 
driven by phenotypic change. Ecological Modelling 79:85-94. 

Elias, S.A. 1995. The Ice-Age History of Alaskan National Parks. 
Smithsonian Institution Press:Washington, D.C. 150 pp. 

Elliott, K.J. and J.M. Vose. 1995. Evaluation of the competi tive 
environment for white pine (Pinus strobus L.) seedlings 
planted on prescribed burn sires in the southern Appala
chians. Forest Scimce 41 :5 13-530. 

Fisk, M .C. and S.K. Schmidt. 1995. Nitrogen mineralization 
and microbial biomass nitrogen dynamics in three alpine 
tundra communities. Soil Science Society of America journal 
59:1036-1043. 

Grant, G.E. and F.J . Swanson . 1995. Morphology and processes 
of valley floors in mountain streams, western Cascades, OR. 
Pages 83-1 0 I in: J .E. Costa, A.J . Miller, K. W. Potter and P. 
Wilcock, eds. Natural and Anthropogenic Influences in Fluvial 
Geomorphology: the Wolman Volume. Geophysica l Mono
graph 89. American Geophysical Union:Washington, D.C. 

Gray, A.N. and T .A. Spies. 1995. Water content measurement 
in forest soils and decayed wood using time domain 
reflectometry. Canadian jour. of Forest Research 25:376-385. 

Greenland, D. 1994. The Pacific Northwest regional context of 
the climate of the H .J. Andrews Experimental Fores t Long
Term Ecological Research Site. M\1 Science 69(2):81-96. 

Greenland, D. (ed.). 1994. TheEl Nifio and Long-Term 
Ecological Research (LTER) sires. Publication 18. LTER 
Network Office, Un iversity ofWashington:Seattle. 57 pp. 

Green land, D. 1995 . Extreme precipitation during 1921 in the 
area of the Niwot Ridge Long-Term Ecological Research 
site, Front Range, Colorado, U.S.A. Arctic and Alpine 
Resenrch 27: 19-28. 

Hall , R.O., Jr. 1995. Use of a stable carbon iso tope addition to 
trace bacterial carbon through a stream food web. journal of 
the North American Benthological Society 14:269-277. 

Harmon, M.E., J. Sexton, B.A. Caldwell , S.E. Carpenter. 1994. 
Fungal sporocarp mediated losses of Ca, Fe, K, Mg, Mn, N, 
P, and Zn from conifer logs in the early stages of decomposi
tion. Canadian journal of Forest Research 24:1883-1893. 

Harmon, M.E. and J. Sexton. 1995. Water balance of conifer 
logs in ea rly stages of decomposition. Plant and Soil 
172: 14 1-152. 

Heckathorn , S.A. and E. H. DeLucia. 1995. Ammonia 
volatilization during drought in perennial c4 grasses of 
tallgrass prairie. Oecologia 101:361-365. 

Johnson, S. R. and A.K. Knapp. 1995. The influence of fire on 
Spartina pectinata wetland communities in a northeastern 
Kansas tall grass prai rie . Canadian jour. of Botany 73:84-90. 

Johnson, C.E., M.l. Litao r, M.F. Billett, O.P. Bricker. 1994. 
Chemical weathering in small catchments: Cli matic and 
anthropogenic influences. Pages 323-341 in: B. Moldan, and 
J. Cerny (eds.). SCOPE 51: Biogeochemist1y of Small 
Catchments: A Tool for Environmental Research. John Wiley 
&Sons:NewYork. 419 pp. 

Kaufman, D.W ., G.A. Kaufman, E.J. Finck. 1995. Temporal 
variation in abundance of Peromyscus leucopus in wooded 
habitats of eas tern Kansas . Amer. Mid. Nat. 133:7-1 7. 

Knapp, A.K. , M. Cocke, E.P. Hamerlynck, C.E. Owensby. 
1994. Effect of elevated C0

2 
on stomatal density and 

dist ribution in a c4 grass and a c3 forb under field 
conditions. Annals of Botany 74:595-599. 



PUBLICATIONS 
Knapp, A.K., ] .B. Yavitr. 1995 . Gas exchange characteristics of 

Typha latifolia L. from nine sites across North America. 
Aquatic Biology 49:203-215. 

Kratz, T.K., ].].Magnuson, P. Bayley, B.J. Benson, C.W. 
Berish, C.S. Bledsoe, E.R. Blood, C.]. Bowser, S.R. Car
penter, G.L. Cunningham, R.A. Dahlgren, T.M. Frost, 
] .C. Halfpenny, J .D. Hansen, D. Heisey, R.S. Inouye, 
D.W. Kaufman, A. McKee, J. Yarie. 1995. Temporal and 
spatial variability as neglected ecosystem properties: Les
sons learned from 12 N. American ecosystems. Pages 359-
383 in: D.] . Rapport, C.L. Gaudet, P. Calmv (eds.). Eval
uating and Jvfonitoring the Health of Lmge-Scale Ecosptems. 
NATO ASI Series, Vol. I 28. Springer-Verlag: Berlin . 

Liu, F., M.W. Williams, D. Yang, J. Melack. 1995 . Snow and 
water chemistry of a headwater alpine basin, Urumqi 
River, Tian Shan, China. Pages 207-219 in: K.A. 
Tonnessen, M .W. Williams, M. Tranter (eds.). Bio
geochemistry of Seasonally Snow-Covered Basim. IAHS-AIHS 
Publication No. 228. International Association of 
Hydrological Sciences:Wallingford, U.K. 465 pp. 

Maxwell, R.A. and D .C. Coleman. 1995 . Seasonal dynamics 
of nematode and microbial biomass in soils of riparian
zone forests of the southern Appalachians. Soil Bioi. 
Biochem. 27:79-84. 

McCune, B. and W.J. Daly. 1994. Consumption and 
decomposition of lichen litter in a temperate coniferous 
rainforest. Lichenologist 26( 1) :67-71 . 

McNult)', S.G. and W.T. Swank. 1995. Wood d' 3C as a 
measure of annual basal area growth and soil water stress in 
a Pinus strobus forest . Ecology 76:1581-1586 

Meyer, J.L. 1994. The dance of nature: new concepts in 
ecology. Chicago Kent Law Review 69(4):875-886. 

Michener, W.K., J.W. Brunt, S.G. Stafford (eds.). 1994. 
Environmental information Management and Analysis: . 
Ecosystem to Global Scales. Proceedings of the international 
symposium. 20-22 May 1993; Albuquerque, NM. Taylor 
& Francis: Bristol, PA. 555 pp. 

Nakamura, F. and F.J. Swanson . 1994. Distribution of coarse 
woody debris in a mountain stream, western Cascade 
Range, Oregon. Canad. jour. For. Res. 24(12):2395-2403. 

Neale, P.J. and J.C. Priscu. 1995. The photosynthetic 
apparatus of phytoplankton from a perennially ice-covered 
Antarctic lake: Acclimation to an extreme shade environ
ment. Plant Cell Ph)'Siology 36(2):253-263. 

Perry, D.A. Forest Ecosystems. 1995. The Johns Hopkins 
University Press:Ba!timore and London. 649 pp. 

Peny, D.A. 1995. Self-organizing systems across scales. Trends 
in Ecology and Evolution 10(6):241-244 .. 

Rusch, D . and H. Sie~ering. 1995. Variation in ambient air 
nitrogen concentration and total annual atmospheric 
deposition at Niwot Ridge, Colorado. Pages 23-32 in: 
K.A. Tonnessen, M.W. Williams, M. Tranter (eds.). 
Biogeochemistry of Seasonally Snow-Covered Basins. UK 
IAHS-AIHS Publication No. 228 . International Associa
tion of Hydrological Sciences:Wallingford, U.K. 465 pp. 

Schowalter, T .D. I 994. An ecosystem-centered view of insect 
and disease effects on forest health. Pages 189-195 in: 
W.W. Covington and L.F. DeBano (tech. coords). 
Sustainable Ecological Systems: Implementing an Ecological 
Approach to Land Management, july 12-15, 1993, Flagstaff, 
AZ. Gen. Tech. Rep. RM-247. USDA Forest Service, 

Rocky Mountain Forest and Range Experiment 
Station:Fort Collins, CO. 

Senock, R.S. and J.M. Ham. 1995. Measurements of water use 
by prairie grasses with heat balance sap flow gauges. journal 
of Range Management 48:150-158. 

Spies, T.A., W .J. Ripple, G.A. Bradshaw. 1994. Dynamics and 
pattern of a managed coniferous forest landscape in 
Oregon . Ecological Applicatiom 4(3):555-568. 

Steinauer, E.M. and S.L. Collins. 1995. Effects of urine 
deposition on small-scale patch strucmre in prairie 
vegetation. Ecology 76:1195-1205. 

Tonnessen, K. A., M.W. Williams, M. Tranter. 1995 . 
Biogeochemimy of Seasonally Snow Covered Basim. IAHS
AIHS Publication No. 228 . International Association of 
Hydrological Sciences:Wallingford, U.K. 465 pp. 

Torgersen, C.E., ].A. Jones, A.R. Moldenke, M.P. LeMaster. 
1995. The spatial heterogeneity of soil invertebrates and 
edaphic properties in an old-growth forest stand in western 
Oregon . Pages 225-236 in: H .P. Collins, G.P. Robertson, 
M.J. Klug (eds.). The Significance and Regulation of Soil 
Biodiversity. Kluwer Academic Publishers: The Netherlands. 

Tracy, B. F. and S.J. McNaugthon. 1995. Elemental analysis of 
mineral lick soils from the Serengeti National Park, the 
Konza Prairie and Yellowstone National Parle. Ecography 
18:91-94. 

Turner, C.T., J.R. Kneisler, A.K. Knapp. 1995 . Comparative 
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grass, Andropogon gerardii, and five C
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forbs to fire and 
topographic position in tallgrass prairie during a wet year. 
International joumal of Plant Science 156:216-226. 

Turner, D .P. , G.] . Koerper, M.E. Harmon, J.J. Lee. 1995. A 
carbon budget for forests of the conterminous United 
States. Ecological Applicatiom 5(2):421-436. 

Turner, D.P., ].G. Koerper, M.E. Harmon,].] . Lee. 1995. 
Carbon sequestration by forests of the United States. 
Current status and projections to the year 2040. Te/lus 
47B:232-239. 

Vase, J.M., N.H. Sullivan, B.D. Clinton, P.V. Bolstad. 1995. 
Vertical leaf area distribution, light transmittance, and 
application of the Beer-Lambert Law in four mature 
hardwood stands in the southern Appalachians. Canadian 
joumal of Forest Research 25:1036-1043. 

Wallace, J .B., M .R. Whiles, S. Eggert, T.F. Cuffney, G.J . 
Lugthart, K. Chung. 1995. Long-term dynamics of coarse 
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streams. jour. No. A mer. Benth. Soc. 14:217-232. 
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Walker, M.D ., R.C. Ingersoll, P.J . Webber. 1995 . Effects of 
interannual climate variation on phenology and growth of 
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Fluxes and transformations of nitrogen in a high-elevation 
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Publications 
AboutLTER 

"Antarctica May Offer 
Clues on Whether Life 
Existed on Mars." March 
14, 1995 . Malcolm W. 
Browne. The New York 
Times, page Science B9. 

"Policy Shifts in 
Ecosystem Management." 
August 1995. Frederick J. 
Swanson and Jill S. 
Schneiderman. Geotimes, 
pages 14-15. 

"Regional ecosystem 
comparison using a 
standardized NDVI 
approach ." 1995. J.R. 
Vande Castle, John J . 
Magnuson, Mark D . 
MacKenzie, Joan L. Riera. 
Proceedings, 9th Annual 
Symposium on Geographic 
Information Systems, GIS 
'95, VancouveJ; B. C., 
Canada . Pages 797-804. 

"Where the World Isn ' t So 
Cool, Anymore: Alaska's 

North Slope draws 
scientists to study the fate 
of the world." September 

17, 1995 . Bill Dietrich. 
Seattle Times, pages I and 
16-18. 

Coming Soon 
.from the 
Network 
Office! 

Meeting the Challenge of 
Long- Term, Large-Scale 
Ecological Experiments. 
Long-Term Decompos
ition Experiment Team. 
Fall 1995. Publication No. 

19. LTER Nenvork 
Office, University of 

Washington, Seattle. + 
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Fall 1995/Winter 1996 
L TER Network News 

NOV NSF 
Program Deadline: 
Biological Sciences. Joi nt 
NSF/Al fred P. Sloan 
Foundat ion Postdoctoral 
Research Fellowships in 
Molecular Evolution 
(Carter Kimsey, 703/306-
1469). Computer and 
Information Science and 
Engineering. New 
Technologies (Richard 
Hirsh, 306-1970, 
rhirsh@nsjgov) ; Post
doctoral Research 
Associateships in CISE 
Experimental Science
Cross-D isciplinary 
Activities (Tse-Yun Feng, 
306-1981, tfeng@nsjgov). 

Education and Human 
Resources. Presidential 
Facul ty Fellows (Sonia 
Ortega, 306-1697). Social, 
Behavioral and Economic 
Sciences. Cooperative 
Science with Argentina, 
Brazil , Chile, Mexico and 
Venezuela and Interna
tional Research Fellow 
Program (306-1706); 
International Dissertation 
Enhancement Awards and 
Visits to Japan (306-1701, 
intjapan@nsjgov) 

NOV NSF 
Target Date: Social, 
Behavioral and Economic 
Sciences. Cooperative 
Research Programs with the 
Americas (703/306-1706). 

LTER NETWORK OFFICE 
University of Washington 
College of Forest Resources 
178-B Bloedel Hall 
Box 352100 
Seattle, WA 98195-2100 

61-2416 
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CALENDAR 
November 1995 + April1996 

NOV 3 NSF 
Program Deadline: Bio
logical Sciences. Post
docto ral Research Fellow
shi ps in Biosciences Related 
to the Envi ron ment (Carter 
Kimsey, 703/306-1469). 

NOV 6 NSF 
Program Deadline: 
Education and Human 
Resources. Graduate and 
Minoriry Research 
Fellowships (Susan Duby, 
703/306-1694) . 

NOV 6 U.S. 
Information Agency. 
Exchanges, Collaborative 
Research and O utreach 
(Sue Borja, 202/619-5289, 
affiliat@usia.gov). 

NOV 13 NSF 
Program Deadline: 
Biological Sciences. Biotic 
Surveys and Inventories 
(M. Lane, 703/306-1483). 

NOV 14 NSF 
Program Deadline: 
Education and Human 
Resources. Instrumentation 
and Laboratory Improve
ment (703/306-1666) . 

NOV 15 NSF 
Program Deadline: 
Education and Human 
Resources. Visiting 
Professorships for Women 

(Margrete Klein, 703/306-
1607) . Social, Behavioral 
and Economic Sciences. 
U .S.-lsrael Binational 
Science Foundation (BSF) 
(306-1707). 

NOV 15 NSF 
Target Date: Informal 
Science Education. General 
Projects (306-1616). 

DEC 1 NSF 
Program Deadline: 
Metabolic Biochemistry. 
Biochemistry and Molecu
lar Structure and Function 
(Robert Uffen, 306-1443, 
mjJen@nsjgov); Develop
mental Mechanisms (Karen 
Bennett, 306-1417, 
kbennett@nsjgov). 

DEC 15 NSF 
Program Deadline: Global 
Change Research Program. 
Ecological Rates of Change 
Activiry and W ater and 
Energy Atmospheric, 
Vegetative and Earth 
Interactions (WEAVE) 
(Cliff Dahm, 703/306-
0367, cdahm@nsjgov). 

DEC 31 Target 
Date: National Center for 
Ecological Analysis and 
Synthesis. Spatiotemporal 
Dynamics and Ecosystem 
Management. (805/893-
7670, admin@ceas.ucsb.edu, 

http://www.ceas.ucsb.edu). 

JAN 16 NSF 
Program Deadline. G rant 
Opportunities for Academic 
Liaisons Within Industry 
(Soni Ortega, 703/306-
1469, gselzer@nsjgov). 

FEB Appli-
cation Deadline: H arvard 
Bullard Fellowshi ps in 
Forest Research. (Charles 
Bullard Fund for Forest 
Research, Harvard Univer
sity, Harvard Forest, 
Petersham, MA 01366) 

APR tba LTER 
Executive and Coordinating 
Committee Meetings. 
Konza Prairie LTER site, 
Kansas (Network Office, 
Office@LTERnet.edu) 

APR 28-30 Pre-
Planning Workshop, 
Biosphere 2, Oracle, AZ. 

Science O n-Line Antarctica 
(SOLA) (Evangeline Elston, 
702/674-7700, 
eelston @maxey.dri.edu) 

• 
For more information on 

funding opportttnities: NSF 

Science & Technology 
Information System (STIS), 
stis@nsf.gov, 703/306-0214, 
or http://www.nsf.gov 
(\Vorld Wide Web). 
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