






















IJII LMER Sites 

"Chesapeake Bay," from page 8 
case of N, for example, over 80% of the 
total inputs to the Bay arise from runoff 
and other diffuse "non-point" sources, while 
only 12% come from municipal and 
industrial "point" discharges. Direct 
precipitation of acid rain onto the Bay 
surface contributes 5% of the total. Burial 
in sediments accounts for less than 10% of 
inputs; 3% of the N inputs are removed 
from the Bay via fish harvests, thereby 
emphasizing the direct dependency of 
fisheries on inputs of new N. Although 
denitrification results in N losses equivalent 
to about 50% of tbe inputs for other 
estuaries studied in recent years, the 
process accounts for only 20% of N inputs 
in Chesapeake Bay. This apparently results 
from inhibitory effects of seasonal anoxia in 
this eutrophic ecosystem. Thus, almost 
70% of the total N inputs are unaccounted 
for and, it is hypothesized, exported to the 
sea at the Bay mouth. Most of the P and 
Si appear to be similarly exported. 

Currently, PROTEUS researchers are 
using combined hydrographic-ecological 
models to improve estimates of nutrient 
export on annual time scales. The large 
unaccounted-for fraction of nutrient inputs 
also raises the question of how the Bay 
ecosystem can be so retentive of and 
responsive to interannual variations in 
nutrient inputs from the watershed if most 
of these nutrient inputs are being exported 
to the sea. 

It is postulated that nutrients entering 
the estuary from its watershed are retained 
for a sufficient period to be used, 
transformed and reused in a sequence of 
processes which support the system's rich 
organic production, before being exported 
to the sea in relatively refractory (dissolved 
and particulate organic) forms. The details 
of these processes, as weU as bow they are 
affected by changing rates of nutrient 
inputs, remain open questions. 

For more information contact WM 
Kemp, University of Maryland, Horn Point 
Environmental Laboratories, P. 0. Box 775, 
Cambridge MD 21613; or WR Boynton, 
Chesapeake Biological Laboratory, P.O. Box 
38, Solomons MD 20688. • 
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"Columbia River," from page 9 
of ETM variability in the Columbia River 
estuary: 1) low flow, neap tide; 2) low flow, 
spring tide; and 3) high flow, spring and 
neap tide. Collectively, these include most 
of the ETM trapping mechanisms found in 
shallow estuaries. The sampling design is 
based on simultaneous physical and 
biological measurements over tidal, tidal
monthly and seasonal time scales. Thus, the 
unifying concept of the CRETM-LMER 
project is the physical characteristics of the 
ETM that determine the efficiency of the 
food web's interception of terrestrial and 
riverine organic matter. The latter are 
determined principally by the river flow and 
tidal amplitude. 

Measurements indicative of ETM 
processes are: 1) riverine and oceanic 
inputs of living and detrital carbon and 
inorganic material; 2) settling velocities of 
particles, and turbulent and tidal fluxes of 
water, salt and sediment that determine the 
fluid mechanical trapping mechanisms 
creating the ETM; 3) in situ. production of 
organic matter by ETM phyto-plankton; 4) 
geochemical determination of the origins 
and fates of organic matter (particulate and 
dissolved) imported to the ETM and its 
food web; 5) biomasses, sizes and growth 
and ingestion rates of microorganisms 
(bacteria, protozoa); 6) biomasses and 
ingestion rates of key epibentbic and 
epipelagic metazoan consumers (i.e., 
calanoid and barpacticoid copepods); and 
7) ecology and behavior of these 
consumers relative to the ETM flow field. 

Approach & Methodology 
A combination of state-of-the-science 
hydrodynamic and ecological models and 
analytical techniques is being applied. 
These will include determining primary 
production and dissolved carbon into the 
ETM and measuring tidal and turbulent 
water, salt, and sediment fluxes using two 
connectivity temperature density meters 
(CTDs), an acoustic Doppler current pro
filer, and a boundary layer frame equipped 
with fast-response current meters and 
optical backscatter sensors. Water charac
teristics and constituents will be sampled 

with a high volume pump system operating 
concurrently in time and space with the cir
culation and sedimentation measurements. 

Geochemical markers (stable isotopes, 
cupric oxidation products and lipids) will be 
used to identify the sources of organic 
matter to the ETM and follow the 
conversion of organic carbon through 
chemical and microbial processes to 
primary consumers. Bacterial and 
protozoan biomass and bacterial activity 
and tbe zooplankton that graze upon this 
"microbial loop" will be measured at 
sequential stages in the detrital pathway. 
These processes will be integrated via a 
circulation/suspended sediment transport 
model with a process-oriented ecosystem 
model to provide predictions of the impact 
of watershed and estuarine ecosystem 
change on ETM processes. 

For more information contact Charles A. 
Simenstad, Fisheries Research Jnstihlfe, 
WH-10; or David A. Jay, Geophysics 
Program, AK-50, University of Washington, 
Seallle, WA 98195. • 

• New LMER Sites to be Selected 
NSF has announced an open competition for 
LMER Program funds up to $2 million--for 
potentially two to five new projects. Proposals 
are due January 4, 1991 and awards will be 
announced July 1. New projects will com· 
mence not earlier than September 1, 1991. 

For more information, request Brochure # 
90-92 or contact James Callahan, Ecosystem 
Studies Program, Division of Biotic Systems 
and Resources, Room 215, NSF, 1800 G 
Street, Washington, D.C. 20550. 

• Proposed "Network" Workshop 
A fall 1990 meeting of the four LMER sites to 
address issues of interite coordination has 
been proposed to NSF. Mich.ael Kemp, 
principal investigator (PI) of the PROTEUS 
LMER, has developed a preliminary schedule 
for a workshop to consider formalizing and 
quantifying a comparative, interslte 
perspective among LMER sites, possibly in 
conjunction with or based on the model of the 
L TEA Network. 

The idea for the workshop grew out of 
discussions between the four LMER Pis at the 
L TEA Coordinating Committee meeting at San 
Juan, Puerto Rico, in May 1990. This was their 
first opportunity to meet and discuss common 
interests and concerns, and to observe the 
operations of a large research network. 



Field Notes l1 
Two Harvard Forest L TER Experiments Planned 
Two experimental manipulations planned at long-term ecosystem changes resulting 
Harvard Forest for October 1990 include a from the loss of contrasting important 
simulated blowdown of approximately 1 hec- tree species. 
tare of mixed hardwood forest and selective These experiments will be the focus of 
mortality of red oak and red maple canopy long-term studies by all members of the 
trees in adjoining sites in the same forest. research group at Harvard Forest LTER, 

The experiments are designed to simulate covering areas ranging from micro-
the impact of a catastrophic wind and the meteorology and ecophyisiology to trace gas 
effect of a selective pathogen (e.g., chestnut analysis. Funding is provided by NSF and 
blight), respectively. Red oak and red maple HFR operational funds. 
are the dominant species in these forests and For more information, contact David R. 
they differ substantially in litter quality. Thus Foster, Harvard Forest, Hatvard Univet:rily, 
the removal experiment will also focus on Pelersham MA 01366. • 

LMER Sites: 

'Tomales Bay,• from page 10 

Coastal upwelling occurs along much of 
the Pacific Coast in response to periods of 
strong, persistent northwesterly winds. While 
such conditions can occur anytime during 
the year, they occur most frequently April 
through September. There is more than a 
twofold interannual variation in upwelling 
intensity, with the period of study showing 
about average conditions in comparison to 
about 45 years of data. Coastal upwelling 
elevates dissolved nutrient concentrations at 
the Bay mouth. However, the major effect 
of this upwelling is probably related to 
particulate, rather than dissolved, fluxes. 
Presumably, primary production of the 
coastal ocean is enhanced by elevated 
nutrients, leading to the delivery of increased 
particulate organic detritus to 
the Bay. 

Biogeochemical reactions in this system 
are affected by variable inputs from adjacent 
terrestrial and marine environments. Lessons 
learned about ecosystem responses to 
variable inputs in relatively small, tractable 
ecosystems like Tomales Bay can be 
extended to larger and more complex 
ecosystems. 

For more informal ion, con lac/ 1 T. 
Hollibaugh, Tiburon Cetller, San Francisco 
State Universily, P.O. Box 855, Tiburon CA 
94920; or S. V. Smith, Deparlmenl of 
Oceanography, University of Hawaii, 
Honolulu HI 96822. • 

'Waquoit Bay, • from page 11 

nutrient content in the water column. 
Observations in hand suggest that changes in 
nutrients entering bays, perhaps caused by 
mechanisms in watersheds, seasonally alter 
N:P entering coastal waters and change the 
identity of the nutrient that limits primary 
production. Four potentially important 
changes or effects have been recorded: 1) 
somewhat elevated dissolved nutrient 
content, 2) greatly increased macroalgal 
growth, 3) reduced eelgrass growth, and 4) 
effects of vegetation changes on benthic 
fauna. 

Increases in nutrient loading are the most 
influential and widespread of these altera
tions to the coastal margin: there arc signs 
of nutrient enrichment in the vast majority 
of coastal embayments or lagoons observed 
worldwide. The effects of such enrichment 
are more intense in shallow water bodies so 
that, in a sense, lagoons such as Waquoit 
Bay may be giving us a preview of the 
future for deeper, more energetic water 
bodies with faster water renewal. 

For more information contact Ivan Valie/a, 
Boston University Marine Program, Marine 
Biological Labora/OI)~ Woods Hole MA 
02543. • 

Top: Jolm Magnuson (NTL) inspects Iorge 
freshwater shrimp under smdy at the Bisley 

watersheds. Boffom: Leaf litter analysis at Bisley 
(right) and El Verde forests after Hurricane Hugo 

showed 10,000 stems/hectare. Epiphytes, exposed to 
10 times the level of radiation, 111med red. 

(L toR: Les Viereck (BNZ), Rudolf Nottrott) 

Luquillo Experimental Forest 
Field Trip-May'90, Puerto Rico 
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1111 Publications 

Some recent LMER site (see page 8) publications are included below. 

Aber, J.D., J.M. Melillo and C.A. McClaugherty. 1990. In press. 
Predicting long-term patterns of mass-toss, nitrogen 
dynamics and soil organic matter formation from 
initial litter chemistry in forest ecosystems. Canadian 
Journal of Botany. 

Aber, J.D., KJ. Nadelhoffer, P. Steudler and J.M. Melillo. 
1989. Nitrogen saturation in northern forest 
ecosystems. BioScience 39:378-386. 

Aber, J.D., C.A Wessman, D.L. Peterson, J.M. Melillo and 
J.H. Fownes. 1989. Remote sensing of litter and soil 
organic matter decomposition in forest ecosystems. In: 
Mooney and Hobbs (eds.), Remote Sensing of 
Biosphere Functioning, pp. 87-103. 

Bowden, R.D., P.A. Steudler, J.M. Melillo and J.D. Aber. 
Annual nitrous oxide fluxes from temperate forest 
soils in the northwestern United States. Journal of 
Geophysical Research (submitted). 

Ells, R. Electronic networks are a boon to ecological research 
projects. Windows on Computing, No.5. May/June 
1990, pp. 4-6. University of Washington Computing 
and Communications, Seattle, Washington. 

Finnie, T.C., C.D. Tomlin, J. Bossler, D. Cowen, B. Petchenik, 
H. Thomas, T. Wilbanks, J. Estes. 1990. Spacial data 
needs: the future of the national mapping program. 
National Academy Press, Washington, D.C. 

Foster, D.R. and E. Boose. 1990. Long-term vegetation 
dynamics and disturbance history of a Tsuga
dominated forest in central New England. Ecology 
(submitted). 

Foster, D.R., P.K Schoonmaker, S.T.A. Pickett. 1990. Insights 
from paleoecology to community ecology. Trends in 
Ecology and Evolution 5:119-122. 

Hollibaugh, J.T., et at. 1988. Tomales Bay, California: a 
'macrocosm' for examining biogeochemical coupling at 

the land-sea interface. Eos 36: 843-845. 
Gosz, J.R. and P.J.H. Sharpe. 1989. Broad-scale concepts for 

interactions of climate, topography, and biota at biome 
transitions. Landscape Ecology 3:229-243. Sevilleta 
LTER Publcation No. 2. 

Grant, G.E., F.J. Swanson, M.G. Wolman. 1990. Pattern and 
origin of stepped-bed morphology in high-gradient 
stream, western Cascades, Oregon. Geol. Soc. Amer. 
Bull. 102:340-352. 

Jay, D.A. In press. Residual barotropic flow variability in the 
Columbia River estuary. Estuaries. 

Jay, D.A. In press. Estuarine salt and sediment balances: a 
Lagrangian approach. Est. Coast/. Shelf Sci. 

Jay, D.A., and J.D. Smith. In press. Circulation, density 
structure and neap-spring transitions in the Columbia 
River estuary. Prog. Oceanogr. 

Jay, D.A., B.S. Giese, and C.R. Sherwood. In press. Columbia 
River estuary: energetics and sedimentary processes. 
Prog. Oceanogr. 
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Jones, K.K., C.A Simenstad, D.L. Higley, and D.L. Bottom. In 
press. Structure, distribution, and standing crop of 
benthos, epibenthos, and plankton in the Columbia 
River estuary. Prog. Oceanogr. 

Lara-Lara, J.R.,B.R. Frey, and L.F. Small. 1990. Primary 
production in the Columbia River estuary: I. Spatial 
and temporal variability of properties. Pac. Sci. 44:17-
37. 

Lara-Lara, J.R., B.R. Frey and L.F. Small. 1990. Primary 
production in the Columbia River estuary: II. Grazing 
tosses, transport, and a phytoplankton carbon budget. 
Pac. Sci. 44:38-50. 

Louis, 1., S. Racette and J.G. Torrey. 1990. In press. 
Occurrence of cluster roots on Myica cerifera 
(Myicaceae) in water culture in relation to phosphorus 
nutrition. New Phtol. 

McNulty, S.G., J.D. Aber, T.M. McLellan and S.M. Katt. 1990. 
Nitrogen cycling in high elevation forests of the U.S. in 
relation to nitrogen deposition. Ambio 19:38-40. 

Melillo, J.M., J.D. Aber, A.E. Linkins, A. Ricca, B. Fry and K. 
Nadelhoffer. 1989. Carbon and nitrogen dynamics 
along the decay continuum: Plant litter to soil organic 
matter. In: M. Ctarholm and L. Bergstrom (eds.), 
Ecology of Amble Land, pp. 53-62. Kluwer Academic 
Publishing, Dordrecht, Netherlands. 

Melillo, J.M., P.A Steudler, J.D. Aber and R.D. Bowden. 1989. 
Atmospheric deposition and nutrient cycling. In: 
Andreae, M.O. and D.S. Schimel (eds.), Exchange of 
Trace Gases Between Terrestrial Ecosystems and the 
Atmosphere. John Wiley and Sons, New York. 

Molles, M.C., Jr., and C.N. Dahm. 1990. El Nino, La Nifla and 
North American Stream Ecology. Journal of the North 
American Benthological Society 9:68-76. Sevilleta 
Publication No. 7. 

Morrison, P.H., F.J. Swanson. 1990. Fire history and pattern in a 
Cascade Range landscape. USDA Forest Service Gen. 
Tech. Rpt. PNW-GTR-254. 77 p. 

Oberdorfer, J.A., M.A. Valentino, and S.V. Smith. In press. 
Groundwater contribution to the nutrient budget of 
Tomales Bay, California. Biogeochemistry. 

Perry, D.A and others (cds.). 1989. Maintaining the long-term 
productivity of Pacific Northwest forest ecosystems. 
Timber Press, Portland, OR. 240 p. 

Raich, J.W., R.D. Bowden and P.A. Steudter. 1990. In press. 
Comparison of two static chamber techniques for 
determination of C02 efflux from forest soils. Journal 
of Soil Science Society of America. 

Schoonmaker, P.K and D.R. Foster. 1990. In press. Some 
implications of paleoecology for contemporaory 
ecology. Botanical Review. 

Sherwood, C.R., D.A. Jay, R.B. Harvey, P. Hamilton, and C.A 
Simenstad. In press. Historical Changes in the 
Columbia River estuary. Prog. Oceanogr. 



Simenstad, C.A, L.F. Small, C.D. Mcintire, D.A Jay, and C.R. 
Sherwood. In press. An introduction to the Columbia 
River estuary: brief history, prior studies, and the role 
of the CREDDP Studies. Prog. Oceanogr. 

Simenstad, C.A., D.C. Mcintire and L.F. Small. In press. 
Consumption processes and food web structure in the 
Columbia River estuary. Prog. Oceanogr. 

Small, L.F., C.D. Mci ntire, K.B. Macdonald, J.R. Lara-Lara, 
B.E. Frey, M.C. Amspoker and T. Winfield. In press. 
Primary production, plant and detrital biomass, and 
particle transport in the Columbia River estuary. 
Prog. Oceanogr. 

Smith, S.V., and J.T. Hollibaugh. 1989. Carbon-controlled 
nitrogen cycling in a marine 'macrocosm': an 
ecosystem-scale model for managing cultural 
eutrophication. Marine Ecology--Progress Series 52: 
103-109. 

Smith, S.V., J.T. Hollibaugh, S.J. Dollar, and S. Vink. 1989. 
Tomales Bay, California: a case for carbon-controlled 
nitrogen cycling. Limnol. Oceanogr. 34: 37-52. 

Sipe, T. 1990. Gap partitioning among maples (Acer) in the 
forests of central New England. PhD Thesis, Harvard 
University. 

Steudler, P.A, R.D. Bowden, J.M. Melillo and J.D. Aber. 1989. 
Influence of nitrogen fertilization on methane uptake 
in temperate forest soils. Nature 341:314-316. 

Tomlin, D C. 1990. Geographic information systems and 
cartographic modeling. Prentice-Hall, NJ. 

Wiens, J.A., and B.T. Milne. 1989. Scaling of "landscapes" in 
landscape ecology, or, landscape ecology from a 
beetle's perspective. Landscape Ecology 3:87-96. 
Sevilleta LTER Publication No.3. 

Whitney, G.G. 1989. (Editor). Harvard Forest Bibliography 
1907-1989. Harvard Forest, Petersham MA 01366. • 

Climate Description Monograph 
The LTER climate variability working group has completed the 
proceedings of a workshop held in the summer of 1988. 
"Climate Variability and Ecosystem Response," is scheduled for 
publication this fall as a General Technical Report by the 
Southeastern Region of the U.S. Forest Service. 

The monograph has 12 chapters, including an overview and 
an introduction, with contributions from 10 LTER sites. The 
final overview chapter, which raises some interesting questions 
and potential lines of research for LTER, will be sent out for 
review as a journal article. Work on the Site Climate 
Description Monograph, another project of the working group, 
bas been delayed until the variability monograph is completed 
and published. 

Contact David Greenland, Geography, Campus Box 260, 
University of Colorado, Boulder CO 80309. • 

Publications 

Global Change Research Age11da Publications 
• The Sustainable Biosphere Initiative: An 

Ecological Research Agenda for the Nineties 
To be published in Ecology, the journal of the Eco
logical Society of America (ESA), April 1991 issue. The 
draft report was circulated for review, and the re-

II 

vised document will require the approval of the ESA 
Public Affairs and Executive committees in October. A 
final product should be available by December 1990. In 
the meantime, draft copies are still available. Jane 
Lubchenco, Department of Zoology, Cordley Hall 3029, 
Oregon State University, Corvallis OR 97331-2914. 

• Th~ Global Research Agenda: A South-North Perspective 
Published by Canada's International Development Research 
Centre (IDRC). Provides the unique perspective that sci
entists in the northern hemisphere should incorporate 
the southern hemisphere and developing countries as they 
~ddress global change research(ISSues. Available in Eng
lish, French and Spanish in both hard copy and microfiche 
editions. IDRC 1990, P.O. Box 8500, Ottawa, Ontario, 
CANADA KlG 3II9. 

• 1990's Global Chonge Action Plnn: Utilizing 
a Network of Ecological Research Sites 

The proceedings of the November 1989 LTER Net
work Global Change Workshop in Denver, Colorado. 
Proposed research plan, 12 action items, and proposed 
budget. Published by the Long-Term Ecological Research 
Network Office, University of Washington, College of 
Forest Resources AR-10, Seattle WA 98195. 

'NTL,' from page 5 

Personnel 
In keeping with NTL's increasing attention to broader spatial 
and temporal scales, two forest ecologists bave joined 
its research group; Tom Gower as a principal investigator and 
Mark D .. MacKenzie as an assistant researcher with Geographic 
InformatiOn Systems (GIS) expertise. 

John Magnuson intends to take a sabbatical in the fall of 
1991,. to condu~t intersite research on spatial heterogeneity and 
patch mess of different L TER sites at a hierarchy of spatial 
scales. 

.For more information contact John J. Magnuson, Center for 
Ltmnology, University of Wisconsin-Madison, 680 N Park Street, 
Madison WI 53706, or Timothy K Kratz, Trout Lake Station, 
10810 County Highway North, Boulder Junction WI 54512. • 
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1991 

SPRING 

SEP 
25-30 

25-U 

OCT 
7-13 

8-10 

9-11 

16-19 

22-25 

29 

30 

NOV 
5-6 

19-24 

27-29 

JAN 

MAR 
10-13 

APR 29· 
MAY2 

CALENDAR II 
-1990 1991-

LTER Meeting: All Sclenllsls (in lieu of fall '90 Coordinating Commillee meeting). Estes !'ark YMCA Camp, Estes Park CO. 
Contact John Vande Castle, 206-543-6249, "jvandecastle@hernet.bitnet" or "jvandecastle@lternet.washington.edu" 

Symposium: Restoring the Notion's Morine Environment Washington, D.C. Contact Ted Lillestolen, NOAAINMFS, Silver 
Spring MD, 301-427-2319. 

lsi Inlem nllonnl Symposium on Environmental Studies on Tropical Rnln Forests. Manaus, Amazonas, Brazil. Contact 
Organizing Commillee, Forest '90, Rio de Janeiro, Brazil. Ph: 55-21-211-5581, FAX: 55-21-252-9269. 

41st Arctic Science Conference of the Amerlcnn Assoclnllon for the Advancement of Science. Anchorage, Alaska. Contact 
Ann Howell, Conferences & Institutes, University of Alaska, Anchorage, 907-786-1757 or FAX: 907-786-1563. 

l llb Central Stntes Forest Soils Workshop: Sust.nlned l'roducllvlty of Forest Ecosystems. Seymour Indiana. Contact Pat 
Merchant, U.S. Forest Service, Bedford IN, 812-275-5987. 

Intem nllonnl Symposium on Ecological lndlcntors. Miami Beach, Florida. Contact Janet McDonald, Kilkelly 
Environmental Associates, Raleigh NC, 919-781 -3150 or FAX: 919-781-9524. 

Biodiverslly & Landscapes: Human Challenges for Conservation in the Changing World. Pennsylvania State University, 
University Park, Pennsylvania, 814-865-8301 or FAX: 814-865-7050. 

NSF Deadline: Busic Research in Conservation & Restoration Biology. Special competition: Biological, Behavioral, and 
Social Sciences. Contact Mark Courtney, 202-357-9728, Biotic Systems & Resources; Fred Stollnitz, 202-357-7949, 
Behavioral & Neural Sciences; Elvira Doman, 202-357-7975, Cellular Biosciences. 

Technlcnl Committee Meeting: Nnllonnl Atmospheric Deposition Progrnm. San Antonio, Texas. Contact Bill McFee or 
Walt Heck, Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, 303-491-1977. 

Southern Appalachian Man and the Biosphere Conference. Gatlinburg, Tennessee. Cooperative agency sponsors: USFS, 
EPA, Tennessee Valley Authority, Oak Ridge National Laboratory. Contact Betsy Smith, Norris TN, 615-632-1509. 

Global Ecology Workshop: Key Problems or Global Ecology & Requirements to Observnlions. Leningrad, USSR. Contact 
Kirill Y. Kondratiev, Scientific Council of the Commillee on Systems Analysis. Ph: 164-50-42; FAX: 311-40-89. 

Symposium: New Perspectives for Wntershed Management. Seattle, Washington. Cooperative sponsors: University of 
Washington Center for Streamside Studies, Oregon State University, USFS and EI'A. Contact UW Continuing Education, 
206-543-0867, or FAX: 206-685-0790. 

LTER Meeting: Executive Committee. Washington, D.C. (tenta tive; date to be announced) 

LTER Meellng: Coordlnuling Committee. Virginia Coast Reserve (VCR) LTER site. (date to be announced) 

8th Annual Paclnc Climate (PACLIM) Workshop. Paci[ic Grove, California. Contact Julio L. Betancourt, USGS, 
Tucson AZ, 602-670-6821. 

8th Thematic Conference: Geologic Remote Sensing. Denver, Colorado. Environmental Research Institute of Michigan, 
Ann Arbor, 313-9949-1200, ext. 3234, or FAX: 313-994-5123. 
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Seallle, WA 98195 
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