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FEATURED THIS MONTH 
Three 11Newn Sites 

In September, 3 new sites were added to the LTEA Net
work. This addition brings the total number of sites in the 
network to 17. Sites added include: Harvard Forest 
(Petersham, MA), Luquillo Experimental Forest (east 
coast of Puerto Rico), and Sevllleta (Albuquerque, NM). 

Three 110ld11 Sites 
Each issue of the L TEA Network News has featured 3 

or 4 of the "old" sites. The three sites that have not been 
featured In previous issues are: H.J. Andrews Experimen
tal Forest (Blue River, OR), North Inlet (Georgetown, SC), 
and Cedar Creel< (Minneapolis, MN). 

Each of the sites mentioned above has provided infor
mation about their site and the research they are current
ly conducting. The Information is meant to provide an 
overview to our readers. If you would like more detailed 
information on any of the subjects listed, please contact 
the specific site (name and address of person to contact 
provided at the end of each sites article) . 

LUQUILLO EXPERIMENTAL 
FOREST L TER SITE 

Periodic visits by hurricanes and tropical depressions 
In the Caribbean and their interaction with steep topog
raphy offer an opportunity to study long-term responses 
of complex ecosystems to natural disturbances. Resear
chers from the University of Puerto Rico, the Institute of 
Tropical Forestry, and 15 other institutions are conduct
ing long-term studies of the relationship between distur
bance regime and forest structure in the 
newly-designated Luqulllo (loo-l<ey-yo) Experimental 
Forest LTEA site in Puerto Rico. The objectives of these 
studies are: (1) to Investigate the relative Importance of 
different types of disturbance within the four life zones 
constituting the landscape ot the Luquillo Experimental 
Forest (LEF), and (2) to analyze the importance of the 
biota in restoring ecosystem productivity after different 
types of disturbance within representative watersheds in 
one of these life zones. The LEF, encompassing eleva
tions between 100-1 070 m in the Luquillo Mountains in 
eastern Puerto Rico, Is a National Forest and a Biosphere 
Reserve and contains several research natural areas 
within its 11 ,231 hectares. Four life zones occur in the LEF 
(subtropical wet forest, subtropical rain forest, lower mon
tane wet forest, and lower montane rain forest), and four 
major vegetation types occupy these life zones. The 
dominant tree below 600 m is the tabonuco (Dacryodes 
excelsa), which is best developed on protected. well
drained ridges. Above the average cloud condensation 
level (600 m), palo colorado (Cyrilla racemiflora) Is the 
dominant tree except in areas of steep slope and poorly 
drained soils, where the palm Prestoea montana occurs 
In nearly pure stands. The dwarf forest occupies ridge 
lines and Is composed of dense stands of short, small 
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diameter trees and shrubs which are almost continually 
exposed to winds and clouds. Both the palm and dwarf 
forests are dominated by only a few plant species. Tree 
height, number of species, basal area, average tree dbh, 
and complexity index decrease with elevation and stem 
density increases. The history of disturbance in the LEF 
is well l<nown through measurements of long-term obser
vation plots established by the U. S. Forest Service in the 
1940's, although ecosystem responses have not been 
well studied for each type of disturbance. The major forms 
of disturbance in this humid tropical forest are natural 
treefall s, landslides, hurricanes, and selective cutting. The 
integral role of disturbance in the LEF has been em
phasized by computer simulation of actual relative abun
dances of tree species, using a forest dynamics model 
that incorporated treefalls and hurricanes. Components 
of the LTEA program Include examination of: (1) Pattern, 
frequency, and intensity of disturbance in the LEF (e.g., 
treefalls, landslides, and hurricanes) ; (2) Environmental 
properties that are expected to vary with disturbance size, 
age, and origin (e.g., light, nutrient availability, moisture, 
temperature, and soil organic matter): (3) Biological 
properties that are expected to vary with environmental 
properties (e.g. , species composition, growth, nutrient 
dynamics, reproductive success, carbon fixation, and 
food web structure) ; and (4) System properties tllat 
emerge from the effects of disturbance pattern and fre
quency on the mutual Interaction of abiotic environment 
and biota (e.g., nutrient cycling, phases of recovery, rates 
of recovery, and displacement from and return to steady 
state). Tropical forestry research in Puerto Rico has al
ready produced observations that suggest certain pat
terns of biotic response to both large- and small-scale 
phenomena. For example, the estimated age of large 
colorado trees (~ racemiflora) and palms (Prestoea 
montana) can be related to hurricanes in 1867 and 1932, 
respectively. Studies show that frequently measured 
forest parameters such as biomass, tree density, number 
of tree species, basal area, wood volume, wood density, 
above ground primary productivity, and complexity index 
will change in predictable patterns over periods of 40 
years following a hurricane. Variation in annual rainfall 
that is unrelated to hurricane events can also elicit biotic 
responses since periods with more frequent and higher 
rainfall increase the probability of landslides and can 
result in a doubling of annual stream runoff. Because 
hydrologic fluxes are critically Important to many ecosys
tem processes, infrequent but large fluctuations In rainfall 
will have significant effects on ecosystem functions such 
as organic matter export, nutrient cycl ing, and produc
tivity. Long-term records are necessary to measure and 
understand such infrequent events. Co-principal inves
tigators for the Luqulllo Experimental Forest LTER are 
Bob Waide (Center for Energy and Environment 
Research, University of Puerto Rico) and Ariel Lugo (In
stitute of Tropical Forestry). 

Further information on the program or on accommoda
tions at the El Verde Field Station can be obtained from: 
Robert B. Waide, CEEA, GPO Box 3682, San Juan, PA 
00936. 
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SEVILLETA LTER SITE 
A land grant from the king of Spain initiated what Is now 

the Sevilleta Wildlife Refuge in central New Mexico. The 
Nature Conservancy purchased the 100,000 ha property 
In 1970 and turned over its management to the U.S. Fish 
and Wildlife Service. 

The uniqueness of the Sevilleta L TEA (see photo, top 
of page 4) Is Its location at the junction of at least 4 major 
biomes. This allows quantification of (1) gradient relation
ships with distance, (2) the scale-dependent or inde
pendent nature of spatial variability, (3) how steep 
environmental gradients Influence system properties, and 
{4) Integrated responses across the region. Although 
biomes are delineated with a boundary line, environmen
tal factors occur as gradients across regions. Quantifying 
those gradients, Including changes In steepness at boun
daries, Is critical for extrapolating to regional scales. 
Biological responses to gradients are likely to be non
linear and magnify the effect of the gradient (e.g. an 
ecotonal region between species, communities, and life 
forms) . Our approach Is to measure ecological 
parameters over gradients ranging from small scale 
(mlcrotopographlc redistribution of water) to medium 
(watershed-level topographic redistribution of water and 
species) to large (between L TEA sites). By studying a 
range of scales, we hope to understand how processes 
operating over gradients can be used to predict long-term 
change. Studying the biotic responses to climate change 
is enhanced In semiarid systems where abiotic signals are 
strong. Abiotic constraints, Inverse threshold effects, 
nonlinear hydrological scaling effects, and climatic sig
nals originating outside of North America motivate our 
proposed Investigations of biological responses to 
climatic fluctuations on gradients within the Sevilleta and 
along gradients connecting regional LTER sites. A num
ber of counter-intuitive aspects of semiarid regions add 
to our Investigations. Widely scattered convective storms 
yield a variance in precipitation that is highest for low 
mean annual precipitation. Annual runoff volume from 
watersheds decreases linearly with the log of basin size. 
Because of the influence of winter precipitation (EI Nino) 
on basin characteristics, annual runoff can vary inverse
ly with antecedent moisture conditions. Small watersheds 
exhibit high frequency, low volume flows and large water
sheds exhibit low frequency, high volume flows allowing 
the use of watersheds for measuring responses to qualita
tively different climatic "signals". Above a precipitation 
threshold (e.g. 370 mm) productivity Increases with soil 
moisture holding capacity and is highest on fine textured 
soils. Below the threshold, productivity decreases with 
moisture holding capacity and is highest on coarse tex
tured soils. This threshold effect allows study of nonlinear 
dynamics, multiple stable states, and hysteresis at 
various levels of biological organization. 

Climatic factors combined with high species diversity 
(e.g.11 40 plant taxa), heterogeneous topography and 
soils provide a complex template for ecological studies 
of species response, population/community dynamics 
and functional and structural properties of ecosystems. 
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A major theme Is that biological response to climate 
change will occur In this "tension" zone before It occurs 
within the core of a blome. 

A combination of major transects (several km wide), 
and Independent study sites captures the variability of the 
Sevilleta L TEA. Multiple scale studies, from vegetation 
plots to remote sensing from space, will be performed. A 
network of different sized watersheds (from 20 to 350,000 
ha) can be studied for the influence of short and long-term 
climatic variation on the hydrology and ecology of 
ephemeral streams. Watershed size Is a surrogate for 
scale and enables study of the consequences of scale
dependent biotic responses. Replicated irrigation/ex
c losure experiments wil l assess the effects of 
supplemental spring moisture, kangaroo rat mound con
struction, and large mammal grazing and trampling on a 
wide range of ecological processes. Common garden 
studies will be used to identify the role of genetic varia
tion and plasticity In species response to environmental 
constraints and change. Reciprocal transplant studies will 
be performed on the CPER and Jornada L TEA sites. A 
number of Innovative technologies are being tested from 
small to large (1 km) scales. Remote sensing and 
Geographic Information Systems are standard tools. 

To obtain additional Information contact James A. 
Gosz, Department of Biology, University of New Mexico. 
Albuquerque, NM 87131. 

HARVARD FOREST LTER 
SITE 

The organizing theme of the Harvard Forest L TEA (see 
photo, bottom of page 4) is a comparison of the effects 
of several important kinds of natural and anthropogenic 
disturbances on the structure and function of forested 
ecosystems. A major goal is to determine If recent 
anthropogenic chemical inputs cause fluctuations in 
ecosystem structure and function that are beyond the 
ranges produced by natural disturbances. A second 
major goal is to determine if there Is a significant Interac
tion between natural disturbances and chronic chemical 
deposition that could not be predicted from system 
responses to each factor Independently. 

The disturbance processes we will investigate Include: 
(1) Catastrophic windthrow due to broad-scale hur
ricanes; (2) Canopy gaps due to the small-scale blow
downs of isolated Individuals or groups of overstory trees; 
(3) Selective loss of tree species due to pathogens, result
ing in standing dead overstory trees; (4) Chronic nitrogen 
and sulfur inputs through atmospheric deposition; and (5) 
Soil neutralization. Four related research components will 
provide additional Information with which to Interpret 
ecosystem responses. These include: (1) Addition or 
removal of litter on the forest floor, and its effects on 
biogeochemical cycling; (2) The role of coarse woody 
debris In biogeochemical cycling; (3) The movement of 
animals and birds In relation to forest patches, and the ef
fects of large mammal (deer) herbivory; and (4) The role 

Continued on page 51 
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that developmental and architectural constraints play In 
determining plant responses to disturbance. 

Historically, the primary forms of disturbance at the 
Harvard Forest have been physical disruption by 
catastrophic (hurricane) and small-scale wlndthrow and 
the recent (chestnut, elm and beech) and mid-Holocene 
(hemlock) decline of major tree species due to 
pathogens. The size of disturbed areas has ranged from 
small canopy gaps to the destruction of whole stands by 
hurricanes. In order to provide a comprehensive histori
cal context for Interpreting our proposed experimental 
treatments, we plan to Integrate the extensive historical 
records of the Harvard Forest with new research results 
In forest dynamics throughout the Holocene. 

Recent and future changes In the chemical loading ex
perienced by central New England forests due to atmos
pheric deposition can be expected to alter rates of Internal 
processes such as primary production and nutrient cy
cling. affect organism ecophysiology and interactions dif
ferentia lly , and may have profound effects on 
atmosphere-biosphere Interactions through changes in 
trace gas fluxes. The hypothesis that chronic chemical 
disturbances, and/or their Interactions with natural 
wlndthrow disturbance, cause greater variation in forest 
function than natural disturbance alone will be subjected 
to vigorous examination to determine whether the rates 
of function In the treated stands lie outside the range of 
values measured through the successional sequence fol
lowing wlndthrow. 

Specific research areas to be pursued Include: 
physiological ecology of major tree species in conjunc
tion with mlcrometeorologlcal monitoring and 
demographic studies (Bazzaz), plant development and 
plant architectural response (Tomlinson) , historical 
studies of vegetation change and disturbance processes 
(Patterson, Foster), soil microbiology (Torrey, Linkins, 
McClaugherty), biosphere-atmosphere interactions 
(Wofsy, Steudler), organic matter dynamics (Aber, Nadel
hoffer), element cycling (Melillo, Aber, Steudler), and 
landscape-level processes (Foster, Forman). Research 
will employ specific tools such as remote sensing (Aber, 
Melillo) , Geographic Information System (Tomlin), stable 
Isotopes (Nadelhoffer), ecosystem and atmospheric 
modeling (Aber, McElroy), mlcrometeorologlcal techni
ques (Bazzaz), and trace-gas measurement (Steudler, 
Wofsy). 

For additional Information contact David R. Foster, 
Harvard Forest, Harvard University, Petersham, MA 
01366. 

H.J. ANDREWS L TER SITE 
On September 14, 1988, the 40th anniversary of the 

H.J. Andrews Experimental Forest was celebrated with a 
ceremony lead by officials from Oregon State University, 
US Forest Service research and land management, and 
National Science Foundation who are all involved in the 
partnership that has fostered the productive Andrews re
search program. In the course of these 40 years the re-
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search program has evolved through a series of stages 
of emphasis: systems for harvest and regeneration of old
growth Douglas fir forest (1950's); watershed research on 
effects of forest cutting on water, sediment, and nutrient 
budgets (1960's); basic forest and stream ecosystem re
search as part of the International Biological Program 
(1970's); and a mixture of basic and applied studies 
(1980's) . 

The cornerstone of the basic research program of the 
1980's has been LTER, which has 6 major components: 
1. Structural and compositional change of forest vegeta
tion sampled in permanent plots in stands of varying age 
since disturbance by clearcutting (up to age 26 yrs) and 
wildfire (80 to 1000 yrs). 
2. Higher trophic level studies, emphasizing taxonomic 
and successional studies of Invertebrates In habitats 
ranging from soil to the tops of 90 m tall trees. Over 3500 
species have been listed In the process of successional 
and ecological studies such as community variation of 
needle-damaging invertebrates and their predators In 
young and old-growth stands. 
3. Effects of nutrient levels and stand density on produc
tion and mortality In young Douglas-fir forests. 
4. Positive and negative effects of varying density of 
Ceanothus velutjnus, a nitrogen-fixing shrub, on the long
term patterns of growth of Douglas-fir and stand produc
tivity. 
5. Decomposition of logs examined by periodic destruc
tive sampling of subsets of 570 logs 6-m long, 0.5-m 
diameter logs of four species. Entomological, nutrient cy
cling, mycological, and physical factors are tracked with 
L TEA and other NSF support. 
6. Forest-stream interactions, including long-term pat
terns of input and redistribution of large woody debris and 
effects of riparian forest succession on aquatic biota In 
streams. 

An L TEA study concerning long-term site productivity 
is now in the early stage of pretreatment site characteriza
tion. In 1991, treatments will be established following 
clearcuttlng about 40 ha of natural forest at low and high 
elevation sites and applying different levels of wood 
residue removal and burn or no burn on 0.4 ha plots. A 
variety of carbon and nitrogen manipulations and vegeta
tion exclusion practices will be carried out on subplots. 
We will then investigate how various levels of key ecosys
tem "legacies" (e.g., propagules, wood structures, soil 
properties) carried over from the pre-disturbance system 
influence the pathways and rates of post-treatment forest 
development. We Invite other investigators to capitalize 
on this experimental manipulation through cooperative 
studies. · 

Under the leadership of Marl< Harmon and Tim 
Schowalter the log decomposition study, now In Its third 
year (only 197 years to go), has yielded a variety of Inter
esting results. Over 100 species of Invertebrates and over 
50 microbial taxa are involved in the Initial breakdown of 
logs. Leaching loss of nutrients by water flowing through 
the logs has been greater than expected. Comparable 
aspects of the log decomposition study have been set up 
at3 other LTER sites and at the Changbai Shan MAS Blo-



sphere Reserve which will be part of the L TEA system in 
the Peoples Republic of China. 

The Andrews LTER program and our Quantitative 
Sciences Group are In the process of gearing up with GIS 
on a Sun system through support from NSF (Susan Staf
ford, PI), NASA (Bill Ripple, Dept. of Forest Management, 
Oregon State Univ. and Tom Spies, Forest Service, Pis), 
and the Forest Service (Tom Spies and George 
Lienkaemper, coordinators) . Within 6 to 9 months we ex
pect to be operational with ARC/INFO, MOSS, AND 
ERDAS on-line. Initial studies will focus on change of 
forest landscape patterns through time as a result of log
ging and wildfire, and some of the ecological consequen
ces of those landscape dynamics. 

For additional information contact Fred Swanson, 
Forestry Sciences Lab, 3200 Jefferson Way, Corvallis, OR 
97331 or Art McKee, Forest Science Dept., Oregon State 
University, Corvallis, OR 97331. 

NORTH INLET L TER SITE 
Where the ocean meets the land in estuaries, a unique

ly dynamic environment is found. In addition to oceanic 
storms and terrestrial disturbances, the rhythmic surging 
of the tides results in intertidal areas in which the biota 
face environmental stresses associated with both an 
aquatic and an aerial mode of existence. Typically exten
sive, highly productive marshlands border undisturbed 
estuaries. 
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The North Inlet LTER site, located near Georgetown, 
South Carolina, was the only marine system originally 
selected for Inclusion as part of the LTER networl<. Most 
of the highlands surrounding this pristine estuarine sys
tem are owned by the BelleW. Baruch Foundation which 
has established these lands (17,500 acres) In perpetuity 
for research, teaching, and conservation. As common to 
all LTER sites certain broadly stated core questions are 
being answered using a long-term database. These ques
tions deal with the patterns and dynamics of primary and 
secondary production and organic matter and inorganic 
nutrients. In addition the frequency and Influence of dis
turbance on system processes are being investigated. 
Nineteen faculty members, nine technicians, and 
numerous students study the various subcomponents of 
this system, Including interactions with the Atlantic 
Ocean, an adjacent riverine system, and the uplands. The 
following are a few examples of substudies which con
tribute to understanding how the entire system responds 
to environmental changes on different temporal scales 
ranging from hours to decades. 

Temporal variability in local sea level has an Important 
effect on primary production in salt marshes because of 
changes in the duration and frequency of flooding within 
the vegetation region of the intertidal zone. Dr. James 
Morris has shown that annual primary production of S!lar:: 
tinaalterniflora, the dominant plant in East Coast salt mar
ches, varies by a factor of two and is highly correlated 
with the mean July-August sea level. 

, 
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Sea I eve I along the South ....---------:------------------------. 
Carolina coast oscillates seasonal
ly with winter minima and summer 
maxima. However, there Is con
siderable variability in the mag
nitude and timing of these 
oscillations. Mean sea level varies 
annually by as much as 15 em 
during the peak of the growing 
season. In North Inlet marshes a 
decrease in mean sea level of lhis 

. magnitude decreases the duration 
of flooding in the upper vegetated 
region of the intertidal zone (ca. 40-
70 em elevation) by approximately 
50%. 

Changes In flooding frequency 
and duration have profound effects 
on sed iment chemistry. In par
ticular, sediment salinity increases 
in the high intertidal zone to a max
imum near the mean high tide ' 
elevation. In this vicinity sediment 
salinity approaches 60°/oo, t he 
lethal limit for S.. alterniflora. and it 
varies according to flood duration, 
drainage, and evapotranspiration. 
Movements in this salinity maxi-
mum with changes in mean sea 
level regulate the productivity of 
~. alterniflora. 

Interannual variations in primary \,. 
production or sea level could have 
important consequences for 
secondary production. Morris, Dr. 
John M. Dean, and B. Kjerfve have 
found significant positive correla
tions between the residuals of 
mean sea level and the annual 
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penaeid shrimp and men had en L...----...:.......:...:.~.--....:....:.;.-.a...,;~~IOMIIIII 
harvests from the East and Gulf 
coasts. With shrimp there were no . 
significant correlations when time 
lags of 1 to 4 years were included in the regression model. 
Since shrimp production would be expected to lag be
hind Spartina production if shrimp were food-limited, the 
absence of a lag suggests another mechanism. One pos
sibility is that shrimp production may be responsive to sea 
level because of a habitat limitation. For example, sea 
level determines the extent and duration of flooding of salt 
marshes which affect feeding time and predator 
avoidance. Because of these and other possible 
mechanisms, including nutrient regeneration and 
transport, sea level variabil ity has numerous implications 
for biological processes in the coastal zone. The influence 
on estuaries of the long-term trend in rising sea-level is 
also being analyzed. 

Dr. L.A. Gardner .eta!.. have demonstrated that the rapid 
turnover of sediments along creeks was greatly In
fluenced by the burrowing activity of the conspicuous fid -
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dler crabs. Gardner's work has implications for the spa
tial distribution and cycling of sulfur and carbon isotopes. 
Gardner has developed a computer model for the effects 
of belowground production, aerobic and anaerobic 
decomposition, pyrite oxidation, drainage, aeration and 
bioturbation on vertical profiles of organic matter, carbon 
isotopes, pyrite and dissolved oxygen in saltmarsh sedi
ments. 

Patterns of abundance and community composition of 
various species of animals inhabiting various habitats 
have been established: interannual temporal patterns are 
predictable but abundance is not. The meiofauna dataset 
of Dr. Bruce Coull, covering the longest time period of any 
dataset known In the world, provides the basis for ex
perimental field and laboratory manipulations by Coull 
and Dr. Robert Feiler in respect to such topics as 
predator-prey interactions. 



Active lntersite collaboration has Involved various other 
LTEA and non-LTEA sites. In particular, under the leader
ship of Dr. Elizabeth Blood, analyses are underway to 
compare the relative Impacts of the 1986 drought on the 
Coweeta L TEA site and our site. Another project focuses 
on lead deposition in trees across the United States. 

For Information on the North Inlet LTEA program con
tact Dr. F. John Vernberg, Baruch Institute, University of 
South Carolina. Columbia, SC 29208, or Dr. Dennis Allen, 
the site director, USC Marine Field Laboratory, P.O. Box 
1630, Georgetown, SC 29442. 

CEDAR CREEK L TER SITE 

neapolis and St. Paul, It Is convenient for researchers from 
the University of Minnesota, which owns and manages 
the reserve, and for those flying In from out of state. 

Cedar Creek lies at the boundary between prairie and 
forest. It Is a mosaic of uplands dominated by oak savan
na, prairie, hardwood forest, pine forests, and abandoned 
agricultural fields and of lowlands comprised of ash and 
cedar swamps, acid bogs, marshes, and sedge 
meadows. Large tracts of the pre-agricultural ecosystems 
of the region are preserved within Its boundaries as is a 
successional chronosequence of more than 80 old fields 
of known history. A program of prescribed burns, begun 
25 years ago in a large tract of native oak savanna, has 
12 blocks with fire frequencies ranging from one per year, 
to one per 7 years, to unburned controls. These have 

Cedar Creek Natural History Area, which has been In diverged dramatically in their vegetation and soils In 
the LTEA network since 1982, Is a 2200 hectare ex- response to fire frequency. The soils of Cedar Creel<, 
perlmental ecological reserve. Located 50 km from Min- derived from a glacial outwash sandplain, span five of the 

~gjr.:;iiij~~~-~i!l ten soli orders. Upland soils are 
~ nitrogen poor: numerous nutrient 
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addition experiments performed in 
both old fields and native savanna 
have shown that nitrogen is the 
major soli resource that limits plant 
growth. Cedar Creek has a con
tinental climate with cold winters, 
how summers, and precipitation 
(66 cm/yr) spread fairly evenly 
throughout the year. The mean July 
temperature Is 22.2°C while the 
mean January temperature 
is -10°C. 

The Cedar Creek L TEA is using 
long-term experimentation and ob-

,_., .. .., ..... servation to examine the controls of 
successional dynamics and spatial 
patterning In ecosystems at the 
prairie-forest boundary. We have 
established 1100 permanent, long
term experimental plots as well as 
2300 permanent observational 
plots distributed across a 
chronosequence of 22 old fields. 
Our studies focus on hypotheses 
concerning the direct, Indirect and 
feedback effects of various species 
and ecosystem elements on each 
other. Although we study whole 
ecosystem processes, a major goal 
of our project Is to understand the 
underlying mechanisms that con
trol these processes. Worl< focuses 
on: (1) dynamics of carbon and 
nitrogen in the soil; (2) controls of 
primary productivity: (3) herbivory; 
(4) disturbance; and (5) modeling. 

tDHit~n Our studies of soil carbon and 
nitrogen dynamics, which are led 

;mm;;m;m by David Grigal, John Pastor, Don 
Zal<, David tllman, and Jean Molina, 



i 
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Include work on litter decomposition, species-specific lit
ter feedback effects, N mineralization, nitrification and 
leaching, N fixation, microbial and mycorrhizal biomass, 
and dissolved organic carbon dynamics. 

Studies of primary productivity and the controls of 
plant community composition are performed by David Til
man, Scott Wilson, Richard Inouye, Mark Davis, Nancy 
Huntly, and Evllle Gorham. This research includes 
nutrient addition experiments in uplands and wetlands, 
water table manipulations in wetlands, detailed studies of 
the nutrient and light dependence of growth of major plant 
species, studies of the mechanisms of interspecific com
petition, and studies of plant colonization, growth and 
competition in patchy habitats. 

Herbivory research, led by Nancy Huntly, Richard In
ouye, John Pastor, and David Tilman, includes long-term 
observations on the population dynamics of the major 
herbivores (small mammals, deer, and grasshoppers), 
selective removal of herbivore guilds, deer exclosure ex
periments, gopher exclosure experiments, comparisons 
of fenced and unfenced nitrogen gradients, and studies 
of the impact of herbivores on carbon and nitrogen 
dynamics and cycling. 

Our studies of disturbance, coordinated by David Til 
man, Eville Gorham, John Tester, and Richard Inouye, 
consist of comparisons of disturbed and undisturbed 
plots that receive different rates of nitrogen addition, our 
25-year running set of prescribed burns in oak savanna, 
a 6-year running set of prescribed burns in an old field, 
manipulations of depth to water table (as a mimic of ef
fects of climatic change), and observations on the pattern 
and frequency of disturbances in old fields, savanna, 
forest, and wetlands. 

• 
• 

and faculty of liberal arts colleges who wish to become 
involved in long-term ecological studies. 

The Cedar Creek L TEA group invites and encourages 
interested scientists to work at Cedar Creek or to expand 
their research to include Cedar Creek as a site. We are 
excited by the potential advances that could come from 
cross-site research, and are Interested In cross-site col
laborative efforts. Please contact Dr. David Tilman, 
Department of Ecology and Behavioral Biology, 318 
Church St. SE, University of Minnesota, Minneapolis, MN 
55455 for Information. 

L TER Network in the 
People's Republic of China 
The Institutes of the Chinese Academy of Sciences 

(CAS) maintain approximately 100 field stations 
throughout China. Fifty-six of the field stations (see map) 
are involved in geosphere-biosphere studies. Based on 
the represented ecosystems, scientific teams, research 
programs, and facilities, CAS will choose 20 stations that 
will compose a LTER Network. The time frame for setting 
up the Chinese LTER Network is approximately 7 years. 

Objectives of the program are to: (1) Understand the 
structure, function, succession, and productivity of both 
natural and man-made ecosystems; (2) Find approaches 
that will improve the protection and management of those 
ecosystems; (3) Make management demonstrations for 
local people; and (4) Observe and monitor eco-environ
ment and ecosystem changes. 

We are also working on 
analytical and simulation 
models of various ecosys
tem attributes. These 
models, which address 
processes occurring on a 
range of spatial and tem
poral scales, are being 
developed and tested 
under the direction of 
David Tilman, John Pastor, 
and Anthony Starfield. 

PEOPLE 'S REPUBLIC 

In addition to support 
from NSF's LTER program, 
this research is funded by 
other NSF grants and by a 
grant from the Andrew Mel
lon Foundation to David Til 
man, Eville Gorham, and 
Margaret Davis. The Mellon 
grant, designated for sus
tained ecological research, 
has allowed us to expand 

OF CHINA 

our analytic~ chemistryi~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ laboratory and to provide ··:·:·: 
funds for undergraduates ·:. 

Q 
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Three sub-networks which will be established In the 
LTER Network are: (1) Forest ecosystem site network, 
sponsored by the Institute of Applied Ecology (IAE), of 
the CAS In Shenyang; (2) Agro-ecology site network, also 
sponsored by IAE, CAS; and (3) Grassland ecosystem 
site network, sponsored by the Institute of Botany, CAS. 

The LTER program will be part of China's participation 
in the International Geosphere/Biosphere Program 
(IGBP) study in the long term. Results of the work will also 
be used for ecosystem management by local people in 
the short term. 

The entire program will be funded by CAS and spon
sored by IAE, CAS. 

For Information contact Dr. Zhou Shidong, Institute of 
Applied Ecology, Chinese Academy of Sciences, 
Shenyang, People's Republic of China. 

SCALING UP 
by Tom Callahan and Caroline Bledsoe 

The Issue of "scaling up" is particularly appropriate in 
the LTER context at this time. The total number of projects 
has been increased again; there are now 17. Additional
ly, the projects are now much less "stand alone" entities, 
since the concept of networking Is being widely dis
cussed if not yet universally adopted. Computer assisted 
communication Is being utilized by increasing numbers 
of LTER participants, bulletin boards are being estab
lished, GIS technologies are being acquired, and remote
ly sensed data are making their entry Into the L TEA scene. 
An executive Committee of the LTEA/CC has been 
chartered and become active, and a new and expanded 
L TEA networl< office Is going through the birth process. 
An international workshop on long-term ecological re
search was recently held in West Germany (attended by 
representatives from 6 of our L TEA projects) for the 
primary purpose of expanding the opportunities for col
laboration at the global scale. All these factors give sub
stance and definition to the "scaling up" assertion. 
However, some might say that "scaling up" does not equal 
"growing up." 

L TEA Is having Its successes. It Is attracting from In
dividual scientists broad and enthusiastic interest that, 
hopefully, will be enhanced by NSF's recently announced 
"Supplements for Research at LTEA Sites." Several dif
ferent funding agencies currently support collateral re
search at sites. It Is attracting additional fiscal resources. 
.6.ulls L TEA actually maturing? 

At this time it appears that L TEA has entered the 
maturation process, but only llill· L TEA is an adolescent 
- active, attractive, curious, and unsure. New tech
nologies are being acquired, but Is this teenager really 
ready to drive? One thing we can be pretty sure of Is that 
an opportunity ignored may never arise again. The 

10 

present appears to be full of opportunities for the par
ticipants who make up L TEA comprises. These par
ticipants - singly, as project groups, and as network 
collaborators - must come to grips with the opportunities 
that exist. In doing so they must recognize and define the 
opportunities. They must formulate the questions and 
select the methods, gather the data and synthesize the 
answers. Integration and comparison within and among 
projects must become a significant reality. 

The technologies of GIS and remote sensing, for ex
ample, are seductive and should provide a substantial 
framework for broadly based comparisons among 
ecosystems. LTER Is currently constrained, however, by 
apparently having few data sets that are comparable 
across sites. Comparabil ity is an issue that must be effec
tively addressed. In order to begin one must decide what 
is to be compared and that, of course, must be driven by 
a significant scientific question. 

The L TEA/CC has assumed responsibility for design
Ing and defining the general guidelines for format and 
content of renewal proposals. It has also asserted its posi
tion with regard to coordinating project requests for fu
ture technology acquisition supplements. In this context. 
there exists the opportunity for L TEA participants to exert 
a strong influence upon (1) the formulation of the driving 
questions, (2) the actual, system-level comparisons to be 
made, and {3) the means by which such comparisons 
may be accomplished. That is to say, LTEA scientists are 
in the position to exert a controlling influence upon the 
overall scientific objectives of LTEA during the next five
to-ten year period. With this In mind, it seems to be time 
to get down to business in the most serious manner and 
directly address those difficult conceptual and practical 
issues that have been dodged until now. 

DATA MANAGERS 
WORKSHOP 

The L TEA data managers (one from each LTER site) 
held a workshop prior to the AIBS/ESA meetings in Davis, 
California, August 14-18, 1988. The workshop was or
ganized by Bill Michener (North inlet) and Susan Stafford 
(Andrews). Several aspects of research data manage
ment were discussed during the workshop and the fol
lowing recommendations were made to the LTER 
Coordinating Committee (in the workshop final report). 
(1) Communication among sites of data, manuscripts, 
correspondence. etc. via Bitnet (electronic mail) Is 
strongly encouraged. 
(2) An electronic Bulletin Board Committee was estab
lished to examine the feasibility of establishing a listser
ver for Bitnet at Kellogg Biological Station and tying the 
L TEA into a commercial or scientific bulletin board. 
(3) Preparation of a site bibliography (list of all publica
tions, keywords index, and author index). Those sites 
who have such a document have found it to be of great 
use to visiting scientists, incoming graduate students, as 
well as onslte faculty and staff. 
(4) Site licenses and/or multiple copies of software were 



strongly encouraged at all sites. Sharing a single copy 
among several cpu's is generally in violation of the 
copyright laws and can have serious consequences such 
as loss of site licenses and heavy penalties. Funding 
agencies need to be made aware that grants need to be 
funded at levels which provide for multiple copies of 
software for a specified number of cpu's. 
(5) Proposed development of an L TEA Data Set Directory 
(containing descriptions of all the LTER core datasets). 
The directory would be particularly valuable to scientists 
who wish to tie a short term study into an extensive long
term data set. Important parameters to be Included in the 
directory were agreed upon. 
(6) Unanimous agreement that long-term archival 
facilities were inadequate at each site. Data managers 
recommend that one WORM (write once, read many) 
device be purchased for each LTER site. Individual unit 
specifications were discussed. 
(7) A job description for LTER coordinating Data Manager 
was written. 

In addition to the workshop, a contributed papers ses
sion, "Innovative Statistical and Graphical Techniques for 
Ecological Data", was held in conjunction with the ESA 
meeting. Several papers were presented during the 
workshop by members of the group. Four of those 
presentations were: (1) "Role of Data Managers at an 
LTER site", John Briggs, Konza; (2) "Hardware/Software", 
Bill Michener; (3) "Data Set Documentation", Susan Staf
ford: and (4) "Ma nagement of Historical Data 
Sets/Database Administration", Barbara Benson, Nor
thern Lal<es. 

CLIMATE COMMITTEE 
The LTER Climate Committee met at the Mountain 

Research Station August 21 -23, 1988 for a workshop on 
Climate Variabilities and Ecosystem Response. A variety 
of topics were considered at the workshop and par
ticipants were asked to specifically address the following 
questions during their presentations: 
(1) What constitutes climatic variability and/or a climatic 
change at your L TEA site? and 
(2) How might such changes affect the ecosystem at your 
site? 

A publication will be forthcoming from this meeting. 
Plans were also made for producing a document on At
mospheric Chemistry and Deposition at L TEA sites as 
well as a revision and extension of the Climate Descrip
tion Monograph. 

RECENT PUBLICATIONS 
Blinn, T., F.J. Swanson, and A. McKee. 1988. Research 

Publications of the H.J. Andrews Experimental Forest, 
Cascade Range, Oregon: 1988 Supplement. U.S. For. 
Serv. Gen. Tech. Apt. PNW-223, 26 pp. 

Crossley, D.A., Jr., C.S. Gist, W.W. Hargrove, L.S. Risley, 
T.D. Schowalter, and T.R. Seastedt. 1988. Foliage con-
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sumption and nutrient dynamics in canopy insects. In: 
W.T. Swank and D.A. Crossley, Jr., eds. Forest hydrol
ogy and ecology at Coweeta. Springer-Verlag, New 
York. p. 193-205. 

Franklin, J.F. 1988. Past and future of ecosystem re
search--contribution of dedicated experimental sites. 
In: W.T. Swank and D.A. Crossley, Jr., eds. Forest 
hydrology and ecology at Coweeta. Springer-Verlag, 
New York. p. 415-424. 

Furbish, D.J. 1988. River-bend curvature and migration: 
how are they related? Geology 16:752-755. 

Gregory, S.V. 1988. Fish among the trees. Natural History 
97(8):56-57. 

Halfpenny, J.C. and J. Clark. 1988. Climate Calendars. 
Bioscience 38:399-405. 

Hansen-Bristow, K.J., J.D. lves, and J.P. Wilson. 1988. 
Climate variability and tree response within the forest -
alpine tundra ecotone. Annals Assoc. Am. Geog
raphers 78:505-551 . 

Lattin, J.D. 1987. Perephysiafoliacea (Fallen) , a Tingidae 
new to North America. J. New Vorl< Entom. Soc. 
95(1):76-80. 

Litaor, M.l. 1988. Review of soil solution samples. Water 
Resources Research 24:727-733. 

Olyphant, G.A. and S.A. lsard. 1988. Characteristics of 
turbulent transport over alpine surfaces, Niwot Ridge, 
Front Range, Colorado. Arctic and Alpine Research 
19:261-269. 

Sollins, P. , S.P. Cline, T. Verhoeven, D. Sachs, and G. 
Spycher. 1987. Patterns of log decay in old-growth 
Douglas-fir forests. Can. J. For. Res. 17:1585-1595. 

Swanson, F.J. and J.F. Franklin. 1988. The long-term 
ecological research program. EOS: Transactions of 
the American Geophysical Union 69(3) :34,36,46. 

Swanson, F.J., T.K. Kratz, N. Caine, and R.G. Woodman
see. 1988. Landform effects on ecosystem patterns 
and processes. BioScience 38(2):92-98. 

BRIEF NOTES OF 
INTEREST 

FROM NIWOT RIDGE/GREEN LAKES: 

Snowmelt revealed tundra damage from a population 
high of voles. ECOSWAT response to evaluate Impacts 
and long-term effects of the resulting disturbance on: 
vegetation, erosion, and nutrient cycling. 

On June 26 a rainstorm of 37 mm in 8 hours occurred 
at the D1 station. On the floor of Green Lakes Valley 
52 mm of rain were recorded. This seems to have been a 
100 yr event and, like most such events, occurred on a 
Sunday when no one was in the field. It started a debris 
flow of about 700 m3 volume in Green Lal<es Valley, the 
first such event since July 1965 when a smaller flow oc
curred at the same site. Other debris flow, some much 
larger, occurred elsewhere in the Indian Peaks. 

Rick Ingersoll Is joining the project as a Research Tech
nician on November 15. He comes to Colorado from the 



School of Forestry and Environmental Studies, Yale 
University. 

Nel Caine returned to Boulder in August after a year In 
Europe. He became P.l. of the University of Colorado 
LTER program in mid-September and Is ready for another 
year's leave by now. 

Funding has been received for establishment of a Joint 
Facility for Regional Ecosystem Analysis. This is a 
cooperative venture Involving INSTAAR, Center for the 
Study of Earth from Space (both, University of Colorado) 
and Colorado State University. It Is Intended to be an in
teractive system for the investigation of regional ecologi
cal problems through remote sensing, data base and GIS 
development. It will be available to investigators at both 
the Niwot Ridge and Central Plains Experimental Range 
LTER sites. 

FROM NORTHERN TEMPERATE LAKES: 

Dr. Thomas Llllesand, Director of the Environmental 
Remote Sensing Center at the University of Wisconsin
Madison, has joined the Northern Temperate Lakes LTER 
project as a Principal Investigator. He will apply his exper
tise on remote sensing and geographic information sys
tems to develop a GIS for the Trout Lake area and answer 
scientific questions at both intra and intersite levels. 

Dept. of Forest Science 
Oregon State University 
Corvallis, OR 97331 

CALENDAR OF EVENTS 
November 2-4, 1988, L TEA/Coordinating Committee 

meeting, Kellogg Biological Station 
December 12-15, 1988, SCOPE Ecotones Conference, 

Paris, France 
January 12-13, 1989, LTER/Executive Committee meet-

ing, Washington, D.C. 
March 30-31, 1989, NSF Ecosystems Panel 

April, 1989, NSF Ecology Panel 

April13-14, 1989, LTER Coordinating Committee meeting 

May 5-8, 1989, Rhizosphere Workshop, Beltsville, MD 

If you lil<e to be placed on the mailing list or If you 
have comments concerning the newsletter, direct 
your requests to: Judy Brenneman, Dept. of Forest 
Science, Oregon State University, Corvallis, OR 
97331 . 
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