h In 1987, the Royal Swedish Acaden
T e etWO r k awarded them the Crafoord Prize, which
the equivalent of the Nobel Prize in ecolol
cal sciences. The Odums established a fc

dation to promote research and educatiot

ecology with the prize money.
Their innovative ideas blazed trails th
many of us still follow. As colleagues, mel

tors, or tutors, the Odums had a profound
sonal effect on the careers of many ecc

First LTER Education  tory. Howard Odum was a professodists. We will miss them.

. emeritus at the University of Florida and
Symposmm at NSF founder of the Center for Wetlands andLTER Celebrates 20th

the Center for Environmental Policy. ANNIVErsary
, Between them, Eugene and op2august 2002, the National Science
Howard Odum published nearly 30 Foundation released a report
books and hundreds of reviewing accomplishments
journal articles and ha Message from | of the first twenty years of

aprofound influence o . the LTER The re-
he Dir r e program. The re
the development of th the ecio port was crafted by a team

; Robert Waide i
. fields of ecosyste Executive Director of 17 reviewers drawn from

ecology, systems eco LTER Network Office | g broad spectrum of fields
ogy, ecological eco and institutions. Under the

-l nomics, and ecological engineeringjeadership of Frank Harris (Oak Ridge Na-
~=m  The LTER community OWeS a tjonga| Laboratory) and Leonard Krishtalka

e & v o TR oo S, S 05110 Bgerie ane Hower{universiy of Kansas), th review corn
) . “mittee examined the achievements of the

Sonia Ortega, LTER Network Office Institute of Ecology and the Marine Insti-| TER program through surveys and dis-
How can urban residents use an undetdte had a strong influence on the Coweetg ssions with LTER and other research-
standing of the metropolis as an ecologic@ind Georgia Coastal Ecosystems sites. Rgpg. They concluded that “Twenty years
system to improve the quality of their liveszearch at the of research at LTER sites have yielded ma
How can native traditional knowledge bd_uquillo and Florida jor synthetic and theoretical advances in
integrated with the teaching of ecologicaCoastal Everglades #& ecological knowledge, and have served so
principles? How can LTER research bsites draws heavily & ciety by informing solutions to environmental

problems. New technologies have enable
complex investigations. A legacy of authori-
tative experimental and observational date
has been archived and is being harnesse
for deciphering environmental phenomena.
And, in the past 20 years, LTER sites have
enriched the education of an entire gen:
eration of ecologists, as well as thousand:

continued on pg 2

dents?

These and other questions were di
cussed at the first LTER Education Sym
posium held at the National Science Fou
dation, 19 June 2002. Education represe
tatives from six LTER sites participated i
this event involving a diversity of habitats

continued pg 18

In memory of
H.T. Odum

(above) and z

In Memorium ogene odom In This Issue

The field of ecology lost two of its leadwork of Howard Odum. Equally as impor SHE NEWS..oooovvvenineenaes 2-3
ers recently when Eugene Odum, 88, ataht was their effect on generations CfNetworking 4-15
his brother Howard, 78, passed away withetologists, including many LTER research- — —  F e
a month of each other. Eugene Odum wass. EUCALION. .cvvvvvereeerrreeraee 16-17
a former University of Georgia professor In 1970, Eugene Odum became the first
and first director of that institution’s Insti-member of the University of Georgia fact International................oo....... 18-19
tute of Ecology. He was responsible for thaty to be elected to the National Academly
development of the Marine Institute oof Sciences. In 1975, the two brothersPublications........................ 20-23
Sapelo Island and played a key role in foundrere awarded the Institute de la Vie prize
ing the Savannah River Ecology Laborder ecology from the French government.Calendar. ........ccccoocoveni.e.. 24
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of K-12 students through the SchoolyartHHBR'S ‘Science Links’
LTER.”

The report presents 27 recommendatiorll:s) uts Fl nd | ngS in
to guide the LTER program during the ne><§:ong ress’ Hands

decade. “This 20-year review is ir]tendeMeIissa Lucash, Kathy Fallon Lambert
to help NSF and the LTER community, "~ "o Y

chart a course for the LTER program on confronted with global warming, genetic
this new scientific landscape—one that W'u:ngineering and a suite of complex envi-
enable it to meet the needs, challenges mental issues, Congress struggles t

opportunities of science and society in thggyapjish sound public policy based on cur-
next decade.The LTER community hag,y; gcientific research. Land managers an
taken the first step by envisioning the comy,jicy makers likewise often voice frustra-

ing decade as one of synthesis science ".|g, apout the lack of research in specific
which the data and knowledge gained ovege 45 \yhile many in the scientific commu-
the past twenty years, plus current stughy, may feel the policy implications of their
ies, are brought together to reach new leyy 1 research are apparent.

els of understanding of long term ecologi- 14 5qdress this communication gap the

cal patterns and processes,’ ultimately fQ§ ,phard Brook Research Eoundation

ecological forecasting. The 20-year reVie‘QHBRF) initiated a program called Science

committee strongly concurs with this goal.| inks. As part of this program, HBRF con-

The committee recommends that thge,eg working groups of scientists and
LTER program embrace "multidisciplinary,jicy agvisors to synthesize and translate

multidimensional, scalable, i”formationresearch for policy makers.The groups ad-
driven, predictive and model-based, edu-

cation oriented, and increasingl
virtual and global” science. The
further recommend the develop
ment of a strategic plan for
LTER that outlines the scientific
focus, niche, and priorities of the
LTER program. Reviewers point
out the need for delivering re-
search results where they’ré
needed. “Policymakers, funding
agencies, organizations, and the
public increasingly are asking
science to provide solutions to
environmental issues and to b
more accountable for public in-
vestments in research.” For a copy of Acid Rain Revisited visit
Mary Clutter, NSF’s assistant the HBRF website:
director for biological sciences, www-hubbardbrook.org.

T

dress specific
science and
policy ques-
tions and focus
on achieving
the three main
goals of Sci-
ence Links: (1)
facilitate a dia-
logue between
policy makers,
managers and
scientists (2)
synthesize and
translate re-
search results
and (3) dis-
seminate re-
search find-

commented “This report comes at a Criti g in a manner that is accessible anc
cal time in the history of the LTER PrO"meaningful to policy makers.

gram, and will help guide the development 1 first Science Links publications, en-
of the program over the next 10 years. Thgyeq acid Deposition in the Northeastern
scientific vision in the report is clear, aPUnited States and Acid Rain Revisited,
propriate, and consistent with the currefe e released in January 2001. While the
state of LTER science. The nextten yeafse; article was published iBioScience
should be the ‘Decade of Synthesis.”™  5nq \yritten primarily for scientists, Acid
Rain Revisited was designed for the pub-
lic, describing the results in an easy to un-
derstand format and outlining the policy

View the entire report online:
http://www.lternet.edu
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implications of the study. The program also ag part of the celebration of the releasEtroducing the
released a report on acid rain, organizedsgyged by the National Imagery and Maﬁ'_ il
communication training workshop for scining Agency (NIMA), LTER investigator TER Spatia
entists, and conducted a series of publig,ce P, Hayden addressed more than 19ata Workbench

briefings to disseminate the research ﬁn%‘eople attending the conference. In a half-
ings directly to policy makers. A Sciencg,q,r presentation on scientific uses of dd2hn Vande Castle, LTER Network Office

Links project on nitrogen pollution is underg|5ssified imagery, Bruce presented LTER As part of a continuing collaboration with
way and the results are expected to be [fsas of declassified imagery at the Sevilletihe San Diego Super Computer Center a
leased in Spring, 2003. C San Diego, the Network Office (John

Jornada, McMurdo and Virginia Coas :
LTER sites. Satellite-derived scientific/ande Castle and Deana Pennington) ha

; i i ieen funded for to further enhance LTER
Baltimore LTER products provided by the sites and Johe" _

. Vande Castle at the LTER Network ofSPatial data access and processing. Th

|nV€Stlgat0r Acce pts fice focused on the use of imagery for tractNding, from the National Partnership for

ing changes in land use, tracking the spre&§vanced Computational Infrastructure
of invasive species, and integrating satlNPAC!) will be used to include data inte-

Presidential Award

In June 2002, Baltimore EcosysteM;ia gata with other data resources. gration and processing algorithms within the
Study LTER’s J. Morgan Grove was LTER “Spatial Data Workbench” (SDW).
among the recipients of the 2001 Presi- This will include the capability to incorpo-
dential Early Career Awards for Scientists rate additional data sets such as topogra
and Engineers, the nation’s highest honor phy, climatic variables and species data, anc
at the outset of an independent research additional analysis and mining procedures
career. Art McKee Retires for deriving knowledge from these new col-

The Awards, established in 1996, honor In May 2002, Art McKee retired from !ections using web-based toqls. 'I_'he SDW
the most promising young researcherﬁ]e position of Site Director of the Andrewéncor_porates GIS da.tasets, primarily remote
Eight federal departments and agendeﬁxperimental Forest. Art has been at theensing data, acquired for the LTER Net-
which join together annually to nominate ork. In addition to Landsat, AVHRR and

T . Andrews since 1971, served as site direC- . .
young scientists and englneerswhosewo%r since 1976. and as a leader of t ODIS data, the SDW will con@aln
is of greatest benefit to the nominating, ,qrews LTER ’program since its incen: yperspectraIAVIRIS_Qataforthe Sevilleta,
agency’s mission, administer the a"V""rdﬁon in 1980. In addition to his many researcﬁ?mada’ Konza Prairie, H.'J Andrews and
Participating agencies award these young ~ributions in biodiversity and riparian arvard Forest LTER sites thanks to
scientists and engineers up to five yea%ctology, Art was a valued source of knoWII__TER collaborators Greg Azner and Cargl
of funding to further their research in SUpédge about Andrews Forest history. Ar essman (SEV and JRN), Doug Goodin
port of critical government missions. provided a steady presence at countle NZ_), Warren Cohen_ (AND) gnd Mary
“The Forest Service, Yale University’sﬁeld tours and class visits, providing in-dept artin (HFR). Further information at:

School of Forestry & Environmental StUdknowIedge of the site combined with witty http://www.lternet.edu/technology/sdw/

les, NSF, LTER, and IES can all take Credpepartee. His many friends in the LTER net-

for this,” says Grove, who collected th%vork mav wi : ;
: y wish to contact him at the Flat-
award personally from President Georgfaag Biological Station in Montana. SDSC and LTER:

W. Bush in a July 12 ceremony. “Thank s fa)| the Andrews Forest group is D€monstrating a \Web
g a search for a new Site Direc-SerViCeS Architecture

tor. Contact: Mark.Harmon@orst.edu

you to these organizations for the 0PPOrtYs,nductin
nities they have provided me.”

Kristin Vanderbilt, Sevilleta LTER

High-resolution
Satellite Data Now

Available

On 20 Sept. 2002 at the “Historical |
agery Declassification Conference” t
raw imagery from the KH-7 and KH-9 i
telligence satellites was officially declas
fied and the rolls of film transferred to t
National Archives and EROS Data C work Information System (NIS)
ter. These satellites provided high-resQlickee (left) enjoying the sunset at the Sevilleta - : '
tion imagery (in some cases greater thavel Statiog Viith jBI%I/'ang Kloeppel ClimDB is housed at the Andrews LTER
meter) during the period from 1963 to 1980 continued page 4

for U.S. intelligence uses. 3 The Network Newsletter Vol 15 No 2 Fall 2002

SDSC scientists and several LTER in-
formation managers are collaborating on
a demonstration project exploring how
ClimDB, the cross-site LTER climate da-
tabase, may be implemented in a web ser
vices architecture. This project illustrates
how the LTER information management
community is building links with partners
who have the expertise to guide the inte-
gration of new technologies into the Net-




I\IE1VVorking

SCI12002: International
Conference Challenges
Ecoinformatics

Karen Baker, Palmer LTER —
The SCI2002 conference, attended by !

more than 1,000 scientists in a wide vari- h

ety of disciplines with interests in systemics,

cybernetics and informatics, was kicked Offrhe LTER Information Managment Executive committee met during the SCI 2002 conference in Orlando:
with a keynote p|enary talk by John Portefclockwise starting at 7:00) Barbara Benson (NTL), Karen Baker (PAL), Kristin Vanderbilt (SEV), James

. . Brunt (NET), John Anderson (JRN), Tim Bergsma (KBS), Wade Sheldon (GCE), Emory Boose (HFR), Peter
and Susan Staffort (The Ecomformatlc%cCartney (CAP), and with her back to us is Susan Stafford.

Challenge: Meeting Ecological Information
Needs for the Site, Network, and CommusC12002 meeting (http://www.iiis.org/tions: “The Future Of Ecoinformatics in
nity) delivered before an audience of moreci2002) held July 14-18 in Orlando, Floridd-ong Term Ecological Research” by James
than 1000 conferees. Twelve LTER papers were published in th8runt, Peter McCartney, Karen Baker,
To stimulate the exchange of developconference proceedings: Susan Stafford; “Integrating Ecological
ments in information management and tohttp://intranet.lternet.edu/committeesData: Tools and Techniques” by John Por-
promote cross-domain dialogue, LTER ininformation_management/sci_2002/ ter and Kenneth Ramsey; “Designing Web
formation managers participated in two Highlights of the conference includedDatabase Applications for Ecological Re-
Ecoinformatics Challenge sessions chaire@est Paper” distinctions awarded to theearch” by Dan Smith, Barbara Benson anc
by Karen Baker and John Porter at thfbllowing LTER contribu-

AN

N .

SDSCI/LTER Collaboration 0 know s that a web ser el
vice that provides ClimDB a2 Auirers LTER
continued from page ; ; vi g d ey
inued f 3 data is available from the A .

site and is administered by Don Hensha@evilleta. Eventually, this S R S | ClanB |
(Andrews LTER Information Manager).system will incorporate e A ™

: ' [ETrE | Reiwvwsber vy RN e 1
Currently, information managers at eackML, a  structured data o Wi kf_'m{ﬁfv
LTER site manipulate their data into the spenetadata language bas == Dantuse

S0P, WEDL, U001

cific ClimDB format and manually trigger on XML that all LTER sites
a data harvest via the internet, a systeae adopting, to provide
which is neither scalable nor extensibleletails about what data i
Based on discussions with Peter Arzbergeyailable, how it is struc-
Chaitan Baru, and Tony Fountain followingured, and how to query it
the LTER Information Manager Executive The project was kicked
Committee meeting at SDSC in Februargff in May 2002 with al_ - : :
2002, aplan to use ClimDB to demonstragganning meeting at SDSCETE - FH Sores Teeernit e e e and & web
how web service teChnOIOQy could facili-attended by Imcormatlonservice registry, respectively, by which web services communicate
tate the development of a scalable and emxanagers and programand describe their functions. (Figure by Longjiang Ding, SDSC).
tensible data h_a_r\_/esting mechanism for NI@ers from_ some LTER _ David Balsiger.
modules was initiated. sites serving as test locations: Peter

Web services will provide a new data haMcCartney and Robin Schoeninger (CAP), Ultimately, the objective of this project is
vesting mechanism, although the ClimDBon Henshaw and Kyle Kotwica (AND)to produce a data harvesting mechanisn
database itself will remain unchanged. Wetnd Kristin Vanderbilt (SEV). Since thatthat will facilitate easy addition of a new
services are software that are exposed time, progress has been swift. Longjiangite to a NIS module, or addition of new
other software over Internet-friendly proDing, SDSC programmer, first successfulliNIS services to an existing site. This part-
tocols, and which allow one computer agsreated web services for North Tempenership between SDSC and the LTER is
plication to interact with another withoutate Lakes LTER’s Oracle database, witbxpected to contribute to more rapid de-
human intervention (Figure 1). The harassistance from Barbara Benson and Davelopment of NIS modules to enhance op-
vester does not have to know about tH@alsiger. Andrews LTER’'s SQL Serverportunities for cross-site synthetic research
underlying structure of the data; all it needdatabase and the Sevilleta’s flat file dat&ihis work was supported NSF Grant DEB-
have also been wr?pped by web service3634135 to LTER Network Office.

ClaanTHl Wal farviedd
Do Sovma Moowdou Svwin Blaclowm.as Ssevae
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Engaging | ocal Stake- Al of these approaches are grounded ir} €Mk says. “For us it was important to
: : science—using indicator data of basic ecolind Out what is important to land manag-
h0|de|‘S 18] ECO|Oglca| system functions collected by the peopleers’ to identify the relevant research, anc
i i i involved in the monitoring exercises. By © develop applied research projects to in
Monltorlng Ben_eflts All providing tools and knov?lledge we hel)écrease the relevance of the ongoing t_)asi
at Jornada Basin LTER  them understand and apply the conceptgesegr(:h to the ;"_ag‘?‘g.grs Iar,',d other inte
Participants in this project inlcude: Jeffrey Herrick theylearn, including ‘soil-vegetation feed- eét\?er%:c()aups 6tm' Iﬂt Joars ?h ject h
Brandon Bestelmeyer, Kris Havstad (USDA-ARS’)baCkS’ and ‘ecological thresholds.” The pas Signt years, the prOjeC 2
Patrick _ McCarthy  (The ‘Nature Conservancy),common understanding they gain by par_eXpanded Into a Iarge_collaboratlve effort,
P A Wegesa INEAR. Crmianes: exies, GCIPALING in their own environment en- WOLSUPPORES BY & 1108 19108 G AT0uRS
and Arlens Tugel (USDA-NRCS. Soil Qualty Instiutehances their decision-making and helpdncluding (but by no means limited to) ind
as well as many other participates viduals working for the NRCS, BI__M, Na-
The Jornada del Muerto Basin is a co tur(_a Qonser\_/gncy, Conservation Fund
plex ecological system in which extre Quivira Co_alltlo_n, USFS, NMSU, other
changes in the relationships between v AR_S locations in Colorado, ldaho and
etation and soils are evident during Arizona, .CIAT (Honduras), CA.TIE
man lifetimes. 2 (Costa Rica) and INIFAP (Mexico),
This complexity is a liability for scien{as New Mexico State University and
tists who must communicate the vagdié other universities, New Mexico
ies of this rugged but delicate system Cattleg_rowers_., USGS' _
the human resi- } ’ L ; “Primary financial support is from
dents who de- L ¢ o . JAS the USDAARS Jornada E)_(periment_al
pend on it. But | ' ; . : A o ; Range. We have also received funding
public uncer- o f e hfrol\rln thell??epartmen(t: of Defense aSnd
; the Natural Resource Conservation Ser
tsacl:ligme(fs r;n 2; “This project  vice and LTER support for the basic re-
formidable foe. originated Wlf‘h search on which this work is based ha:
Reducing scien- the community  been invaluable” Herrick says.
tific uncertain- I8 itself’ The multidisciplinary project (ecol-
ties about a sys- ' ogy, _soil sc_ience,_ statistic§,
tem requires e etc.) is received with enthusi-
much basic re- | asm in Herrick’s office. “The
search and benefits are extremely posi-
monitoring. tive,” Herrick says. “The cost
While difficult is difficult to calculate because
to communi- so many individuals and orga-
cate, this basic nizations have contributed to it.
knowledge is integral to identifying and prethem achieve | %8 Because it's spread so t_hlnly
dicting consequences of human uses. diverse goals. | across so many agencies, |
Investigators at the Jornada Basin cadornada Ba- | h_ave no clue how to even be-
demonstrate four successful approachsi scientists & a gin to calculate the cost given
that illustrate how environmental indicatorare helping . the fact that all of the work is
and conceptual models based on basic tand management agencies to integrate scfollaborative and much of the work was
search in the region are being used to ientific data with the knowledge of public developed to ;upport multiple objectives.
crease appreciation of ecological complexmployees, local residents and ranchers {g© far the project has_, pro duced a two VQI'
ity, reduce environmental conflicts, and imereate conceptual state and transition mod?™¢ quantitative monitoring manugl (a_vaﬂ-
prove rangeland management: 1) Worlels to explain how climate, and human man@Ple late 2002 or egrly 2003), Wh_'Ch Inte-
shops to train ranchers, environmentalistgyement of fire, livestock, and invasive 9rates standard soil and vegetation metr
and government agency personnel in ttgpecies can have diverse effects on vegQCIS with several new monitoring too_ls. 'I_'he
U.S. and Mexico, to use monitoring an@tation dynamics. “This project originated Jornada was also one Qf fqur organization
assessment tools; 2) development of ecaith the community itself,” says Jeff that produced a qualitative assessmer
logical state and transition models; 3) impleHerrick, USDA ARS investigator and manual. Workshops based on both of thes
mentation of integrated soil and vegetatioproject manager. manuals have bee_n held throughout_ the_ U
management and monitoring plans, and; “There was strong demand from wide va-2nd northermn Me>_<|co, and the monitoring
4) introduction of schoolchildren to ecologiriety of groups including land managementtOOIS are now being tested and applied ir
cal and experimental design concepts. agencies, ranchers and environmentalists,central America.
5 The Network Newsletter Vol 15 No 2 Fall 2002




fined, by the pres{&s
ence and activitieg,
of humans and i<

one of only two [ =
LTER sites that spe: &
cifically studies the™

SITEN ows

Urban LTER Sites

Gear up for Renewal

Process ecology of an urbar_
system. The Balti-

New research initiatives in urban ecol-more Ecosyste
ogy in North America, Asia, and Europestudy focuses on
provide inspiration and opportunities five county metro-
for dialogue integral for informing politan region in
ecologists, social scientist, planners, an@vhich watershedsd
designers about the future of citiesare used as th

worldwide. stage on which tc

The United Nations esumat?s that thejnderStand the r€water samples from the Salt River in metropolitan Phoenix. CAP investigators have
number of urban dwellers will exceedciprocal interactionsfound that nitrogen loads in urban waterways can be as much as 10 times the

the number of rural dwellers by 2010.of the social, bio-0ads in natural systems.
Along with this trend come other long-physical, and human-built environmentsg study the structure and function of the
term environmental changes within andising watershed function as a synthetic inrhan ecosystem, to assess the effects o
surrounding cities, or “urban ecosys-dicator and target for model developmentyrhan development on surrounding agricul-
tems” as they have come to be knowrBoth urban LTER sites will soon be subtural and natural desert lands, and to study
such as alterations in habitat, climate mitting renewal proposals for the next cyclgne relationships between residents’ deci-
and water resources. of funding and are contemplating how thgjons and ecological processes. Interdis-
The ESA annual meeting symposiunpast five years of study will affect the nextiplinary investigations of these relation-
“Cities of Resilience” highlighted how eco-six years. Both sites are reflecting on thehips in the rapidly growing metro-Phoe-
IOgicaI prinCipleS could be integrated intdessons they learned from the first LTERix area are of broad relevance for the

urban planning, design, policy, and manag€unding cycle and how to apply them andtudy of social ecological systems, and for
ment. Charles Redman and Nancy Grimrathers, to the next. “cities of resilience.”

(Central Arizona-Phoenix LTER or ‘CAP’) Explosive growth is among the issues
and Steward Pickett and Mary Cadenasse=CONCEPTUALIZING BIODIVERSITY facing CAP investigators. The Phoenix
(Baltimore Ecosystem Study LTER orThe Urban Ecology of Central Arizona-  metro area grew from 300,000 residents
‘BES’) were among the presenters. Thehoenix to more than 3,000,000 residents in just 50
CAP LTER focuses on an arid-land eco- At the CAP LTER project, biological, years. “We acknowledge that cities are
system profoundly influenced, even dephysical, and social scientists work together

vides to address environmental chal-
lenges. Ecosystems 4(8):709-715.

American Scientist 88:416-425.
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Research Findings in Urban Ecology:
“Plant Diversity and the Luxury Effect”

CAP LTER research has revealed that biodiversity in urban/suburban yards
directly correlates with household income. “The line flattens out at about
$50k/year,” says Charles Redman, co-director at the CAP LTER site, which
is brainstorming for their renewal proposal due in 2003.

Although the same plants exist in nearly all parks in all neighborhoods,
CAP investigators found more species of birds at parks in “upscale” neigh-
borhoods, which correlates to the native plants in surrounding yards of these
neighborhoods.

These findings are surmised from baseline data gathered in CAP’s 200-
point survey (see Fall 2001 LTER Newsletter: www.lternet.edu/Newsletter).
“When investigating urban systems, we must re-conceptualize biodiversity
in terms of human choice, and how choices are made and why,” Redman
says.

Cadenasso emphasized the power of met:
phors in science, and their ability to moti-
vate creative activity. The phrase “cities
of resilience” can serve as a powerful meta
phor to stimulate urban planning activities
to consult and cooperate with ecological
principles. “Cities of Resilience’ can coun-
terbalance equally powerful metaphors,
such as ‘the garden city’ or ‘the city beau-
tiful,” Pickett says, ‘ which emphasize only
the aesthetic value of a city, and not its in-
tegrated ecological, social, and
infrastructural functions.”

Even the term “ecosystem” has become
a metaphor, Pickett and Cadenasso poir
out, “escaping the domain of ecological sci-
ence.” But traditional definitions of ecosys-

tems (i.e. “A unit that covers all organisms

. . of a given area as well as their relationshi
taking over the world,” says Charlesquantify?” Redman asks. “We must cong th?e inorganic environment,” A Tansleyp

Red’mgn,' (?AP prolec@ co-director. _Westantly considehowwe look at the urb%n 1935) do not provide urban ecological re-
don’t diminish human impact as entirelyecosystem, as well aghatwe look at. L S :
neqative. Our study proves. as much ad CAP's urb logist searchers sufficient tools for their investi-

yt'_ g, N g y o guing that there may be qualitative di erprovide a firm foundation for urban eco-
modified to include urban ecology.” It's toences in ecological processes between

Y8ical research,” Pickett says. In fact
these modifications that the next six yearsan and non-urban ecosystems. The intr g ' Y '

fansley’s 1935 paper was prescient in rec
of CAP will contribute most, Redman saysduction of completely new chemical Combgnizinyg the nel?edpto incluge humans anc
For example, CAP investigators havepounds, for instance, requires Auman actions in ecology

found that nitrogen loads in urban waterreconceptualization of biogeochemistry for Traditional metaphors f(.)r ecological re-
ways can be as much as 10 times the loattse urban milieu. search are characterized by “backgrount
in natural systems. “Does that much dif- . .

. o assumptions of closure, regulation, connec
ference result in systemic differencesMETAPHORS WE LIVE BY tviy anpd producticitydivergity otiral and

which our current tools cannot detect oihe Baltimore Ecosystem Study LTER integrity or health,” Urban ecology, Pickett

the enl\tljes;l?r?e & Cadgnasso assert, is “(_)!oe_n, external, th
first cycle of the plynamlcs are not probabilistic, humans are
. internal to the system rather than external
Baltimore Urban and disturbance is internal, rather than ex
LTER Program , o nal.” These points often run counter to
Steward Pickett, traditional views that guide ecological in-
Mary Cadenasso o
he other vestigation. _ -
and t . According to Holling, “resilience” de-
?olfss rlena\LII?zSetl?t?s: scribes 'ghe ability _of syste_m_ to ab_sorb
. changes in state variables, driving variable:
tlmedf_or a New and parameters, and still persist (1973)
5::2&':?1:2}&5123\,; Pickett and Cadenasso pelieve this idea wil
new metéphor be a useful to'ol for shaping a metaphor for
for considering urban fecologlcal resgarch. B_ES expc_acts t
add this concept to its toolkit to motivate
the ecology of improvements in linking ecology and social

le in a mod- :
beopieina .Od processes its renewal process.
ern metropolitan

area.

In their pre-
sentation at the
ESA symposium,
Picket and

The Washington-Pigtown Neighborhood in Baltimore, where the BES LTER inves-
tigators are conducting social economic studies such as quality of life issues, as
well as gathering information that can be used by the community directly.
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N EW and Asia to develop this work further, dem-crobial processes will no longer be in a
. onstrating the importance of multiple-scale“plack box.”
or k 1N g science initiatives. The National Science Foundation hosted
Among all existing organisms, prokary- a workshop for researchers of all the Mi-
] ] ) otes are the most numerous and the mosfobial Observatories 22-24 Sept 2000.
Microbial Observatories ubiquitous, butironically, the least under- Results from the workshop and links to all
. . stood. Their roles in biological processeshe LTER Microbial Observatory Projects
and MICI’ObI&' ResearCh is virtually unknown. With this in mind, |isted here can be found at: Yo

at LTER Sites NSF initiated “The Microbial Observato- http:/Aww.lterenet.edu/microbial_ecology

Mathew K 4 Gam T CNSE John dries Program.” The guiding themes of the
athew Kane an ary loranzos o , JOnn vVan . . . .
Castle of LTER Network Office and the principal in-R/IO Program (http://www.nsf.gov/pubs/ Salt Marsh Microbes and Microbial Pro-

vestigators of the LTER Microbial Observatories ~ 2002/nsf02118/nsf02118.htm) are: the discesses: Sulfur and Nitrogen (Plum Is-
covery of newly described or poorly un- jand LTER) John Hobbie

When the first six LTER sites in thederstood microorganisms/consortia/com- Microbial Observatory research at the
LTER Network were funded in 1980, themunities from diverse habitats, but not sim-pjum Island LTER site identifies prokary-
idea of studying specific ecosystems gjly their discovery—also the exploration otes in salt marsh sediments and planktor
temporal and spatial scales was revolutiorsf these organisms and their unique geand determines their role in controlling ma-
ary. Currently all 24 LTER sites partici-nomic, metabolic, ecological and/or evo-jor ecosystem processes. They have foun
pate in this endeavor, and there is mudtionary properties at a particular site orthat organic materials, probably of algal
interest from LTER networks forming in habitat. origin, dominate both sediment organic-car-
Latin America, Africa, Europe, Australia, In response to this initiative, LTER bon composition and bacterial carbon pro-
formed a Subcommittee on Mi- cessing in the Spartina marsh. The diver-
crobial Ecology and drafted a sity of ammonia oxidizing bacteria suggest
tentative research agenda forthat salinity is a primary factor in driving
LTER-associated MO projects community structure, and possibly meta-
in 1999 (See http:// bolic function, of these organisms in es-
www.lternet.edu/ tuarine sediments. Annual patterns of sul-
microbial_ecology/). Three fate reducing bacteria diversity in the rhizo-
years later, it is encouraging to sphere show persistent populations
see that eight of the thirty NSF throughout the growing season while
funded Microbial Observatories greater variability was seen in unvegetatec
have been established at LTERcreek sediments. Mixing of marine and
sites. LTER sites are “user- freshwater communities along the salinity
friendly” for microbiologists, as  gradients result in a third community unique
data for any Microbial Obser- to estuarine waters, which is related to the
vatory project can be coordi- flushing time of the estuary and to the high
nated with and compared to productivity of phytoplankton blooms.
other data that gathered by
LTER participants. A Microbial Observatory for the North-

We now know that ern Temperate Lakes LTER

prokaryotes are the most abun-£ric Triplett
dantand ecologically and meta- The research objective at North Tem-
bolically diverse forms of life on  perate Lakes LTER is to characterize the
Earth. Genomic segments diversity of freshwater microbial popula-
have been transferred acrosstions and their relationship to ecosystem
the broadest of phylogenetic processes in lakes that represent the me
boundaries, implying that close jor trophic types of temperate landscapes:
to its roots, the Tree of Life has oligotrophic (clear water, few nutrients),
Setting up a food-web manipulation experiments at more web-like than branch-like humic (brown water, rich in dissolved or-
Crystal Bog in Vilas County, Wi (North Temperate connections. The concern over bio-terrorganic carbon), and eutrophic (nutrient rich,
i TER) e wsr < s s e e makes esearch in microbil ecolooyigh biomassof algae and bacteria). Thel
microbial food web.The water is then incubated in VEry timely. As more robust and sensitivereserach combines molecular methods fol

contai_ners in.the lake to see what_effect remoyal of methods are developed to SCI’UtiniZGdescribing naturally Occurring microbial
organisms will have on the bacterial community. In K tic biot ill be bett ble t . . o
this photo, initial samples of the microbial communi- ProXaryotic biota, we will be better able 1o communities with more traditional mea-

ties are taken for later comparison. understand microbial processes. In thisures of microbial processes and micro-
manner within the realm of ecology, mi- scopic assessments of algal and bacteriz
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| to be integrated with ecological informa-to spatially quantify genetic and phenotypic
tion about samples, collection conditionsdiversity among the antibiotic-producing
and environmental characteristics. We havanicroorganisms Streptomycetes. The re-
constructed a prototype web-accessiblgearch also looks at the effects of differ-
public database that links 16S rRNA genent plant species on microbial genetic di-
sequences with associated environmentgkrsity. We know that at CDR, genetically
information similar organisms tend to be tightly clus-
(www.simo.marsci.uga.edu). tered in space and there is a very high di-
versity of antibiotic activities among Strep-
Diversity of Nitrogen-Cy-  tomycetes in at all spatial scales. Studies
cling Microorganisms atthe  of the resulting antibiotic inhibition and re-
H.J. Andrews LTER David  sistance show the inhibition effects in-
Myrold crease with soil depth and that organisms
Investigators at the H.J. were better at inhibiting isolates originat-
Andrews hope to determineing from different locations than from the
links between vegetation typessame location in soil, and the associations
and microbial communities, to of Streptomycetes vary significantly with
examine the spatial variability different plant species.
along meadow-to-forest
transects, to correlate micro-Microbial Biogeochemistry and Func-
bial community structure with tional Diversity across the Forest-Tun-
nitrogen cycling processes, anddra Ecotone in the Rocky Mountains
identify key and potentially (Niwot Ridge LTER) Steve Schmidt
PVC pipes (right) serve novel nitrifying_and Qer)itrifying Microbial studi_e s near l\'liwoj[ Ridge fo-
as artificial stems to anchor decaying plant material bacteria. Findings indicate thatcus on changes in microbial biogeochem-
infiltrated with a single fungal species. (Photos: Mary nitrification potentials are con- istry and diversity associated with the tran-
Ann Moran) sistent along meadow-to-forestsition from the snow covered winter pe-
two successive years, our data reveal thifnsects and only changed significantlyiod to summer growing season in alpine
while bacterial community compositionaﬂe_r crossing a bour_ldary. Nitrification andundra gnd sub-alpine forests .Of the Rocky
within a particular lake can exhibit rapidden'tr_'f'c""t'(_)n potentials are more than tenMountains. The c_omprehe_n5|_ve seasona
changes, the greatest variability in pccold higher in the meadow than forest soilapproach has provides new insight into both
consistent with past studies. Similar shiftsnicrobial diversity and biogeochemical
are observed in microbial community com<functioning in the highly seasonal environ-
position. ment. They have found a large temporal
variation in microbial activity, with pro-
Observing Patterns of Prokaryotic Di-  nounced biogeochemical changes eviden
(Georgia Coastal Ecosystems LTER) versity along L.and use Gradients of the during S.nowmelt' .Th'e res_earch in gen-
Mary Ann Moran CAP Fred Ra/ngy _ eral implies that soil microbial communi-
Our efforts focus on the composition and The (_Zentral Arizona-Phoenix Long '_I'err_nties are very dynamic at any given site.
functioning of microbial communities in Ecological Research (CAP LTER) site is o
coastal salt marshes in the southeastetfvestigating changes in bacterial diversity\ Cold Microbial Observatory: Collabo-
U.S. Research on decomposer commurfcross I_and use gradlents and the ubiquityitive Research in an Alaskan Boreal
ties has uncovered a diverse bacterial corfif Certain bacterial groups throughout the=orest Soil (Bonanza Creek LTER)
munity that is physically associated with £0MPact yet diverse environment. We haveo Handelsman
low-diversity acomycete-dominated fungafoun_d a 3|gn|f|c_:ant difference in the pro- A particular Interest at BO”‘?‘”Za Creek
community. These communities vary witrportion organisms between _urban ands the role of microorganisms in the phos-
season and decomposition stage, but shdlgsertsamples. Using c_ulture-_lndependelplhorus cycle and the I|m|tat|or! _Of phos-
little spatial heterogeneity in the marsh ecd©0!S We have seen distinct shifts of bacteshorus on ecosystem productivity. The
system. Gene sequencing approaches rig! diversity dependent on land use as wefjoals are to describe the diversity of the
as the discovery of taxa that have the abilimicrobial life in the soil and discover

describing microbial communities have re<. _ ) ; ; : : _
vealed considerable ‘microdiversity’ within €S t0 rémain throughout the site. mechanisms by which microbes in the soil

salt marsh bacterial taxa; the ecological im- . extrgct_ phosphorus from the environment'.
portance of this 16S rRNA microdiversity>Palial Scales of Genetic and Pheno- — Preliminary analyses suggest that there is
is not yet well understood, but may be Lypic Diversity Among Streptomycetes  potential for discovering novel bacterial

critical issue for linking microbial structure !N Native Solls (takes place at Cedar  groups and mechanisms of utilization of

and function. Sequence data from thes%'[ﬁ?k LTER) é_/nd_a K/nfkel " N _phosphorus.
and other molecular ecology studies need ' "€ Main objectives for this research Is — o~ etter Vol 15 No 2 Fall 2002

Justine Lyons, a Ph.D.
student at the University &
of Georgia, retrieves [
samples at the Sapelo
Island Microbial Observa-
tory for a project investi-
gating interactions be-
tween bacterial and fun-
gal decomposers.

was observed between lakes.

Prokaryotic Diversity of a Salt Marsh/
Estuarine Complex at the University of
Georgia Marine Institute, Sapelo Island




erate. The instructors used a ta .
team approach, trading off betweel
real world examples, anecdote
theoretical perspectives, and hand
on sessions aimed at testing partic
pants’ practical understanding o
how these wireless networks can b
constructed. Sessions were informa
encouraging questions, comments
Wireless technologies are becoming irand discussion.

creasingly important to network infrastrucre These workshops instigated a nurr}

at biological field stations.In May 2002, twober of projects incorporating Wire- pave Hughes (at computer) demonstrates how to connect
wireless sensor network WOI‘kShOpS werless systems in the field.For examp|etpeir computers to radio receivers for collecting data from a

held at the Sevilleta Research Field Statthe Kellogg Biological Station, Tim remote weather station (Photo: John Vande Castle).
tion in central New Mexico. The workshopg3ergsma and others will be using Campbellomahawk Lake. Their ultimate goal is to
were supported through a Research Codscientific’'s RF400 (900Mhz spread specpublish the information to the Web, mak-
dination Network project, the Resourc&um) radios, powered by solar panels, ting the data available both to remotely-lo-
Discovery Initiative for Field Stations, relay weather station data from the field t¢ated researchers and local grade school
funded by the National Science Founddhe station where it is posted on the Web. Don Hockaday reports that the Univer-
tion. These workshops ran three days eachRyan Kelsey reports that Black Roclksity of Texas Coastal Studies Laboratory
and were facilitated by wireless communiForestin New York has been testing 802.1has included wireless applications in an ap-
cation experts Dave Hughes and Tom Wikan IEEE specification allowing for wire- propriation request for intensive studies on
liams. Each workshop consisted of 23 atess transmission as an unlicensed use \Whtershead impacts on a subtropical lagoor
tendees representing more than 40 biologhe 2.4 GHz band) wireless solutions fopystem. They have also submitted a sec
cal field stations and LTER sites. The workits current remote stations and plans to cotion to build a wireless cloud over some
shops provided hands-on experience sétaue expanding their capabilities. 2,000 square miles of south Texas for date
ting up wireless sensor networks so par-Konza Prairie LTER included wirelesscollection and relays.
ticipants could set up their own wireles#nfrastructure in their ClimDB/HydroDB ~ The El Verde Field Station in Puerto Rico
sensor networks. supplement proposal, which has been apas been downloading weather data from
Wireless networks tend to be cost effegroved with enough funding to create dhe weather stations directly to the lab us-
tive and allow instrumentation of difficult- wireless cloud at Konza and to connect g a radio connection for a while, thanks
to-access places. Topics covered at tis§eam station via 802.11b specificationsto Dave Hughes initial grant to use wire-
workshops included wireless local area net- The Center for Environmental Studies Jess communications in scientific projects.
works (WLAN'’s), wireless network archi- Central Arizona - Phoenix LTER has disAlonso Ramirez reports that they are also
tecture, antennas, radio transmitters, receittissed the possibility of installing a wire-working on installing a WLAN at El Verde
ers, power issues, wireless communicatidgss ‘alarm’ system that would be triggeredfield Station and another at the Institute
standards & protocols, FCC guidelines &y rainfall events and would then relay dor Tropical Ecosystem Studies.
limitations, and the underlying theories anthessage via phone and/or e-mail to the The LTER Network Office has loaned

principles that allow these systems to ogechnicians on-call to visit sites for sampl@ut 802.11b and FreeWave wireless units
collection. John Anderson at thefor testing at Niwot Ridge LTER, for wire-

Jornada LTER will install a wire- less data transmission around the site
less setup at a remote weir siteCoweeta LTER is considering using wire-
using Campbell Scientific’s RF400less data transmission for the WebCam
spread spectrum radio, later this fallNET supplied to them as part of the
At the Kemp Natural ResourcesSchoolyard LTER effort.

Station in northern Wisconsin work- Dr. Hortiz reports that the Inter Ameri-
shop participants are creating &an L_Jniversity Ba_lyamor? Campus i_s work-
wireless network cloud for the sta-ing right know with a wireless project to
tion and are installing two sets ofcollect data from dataloggers in the field
wireless monitoring equipment. One(via 900 Mhz radios) and send them
will be a micro-meteorological sta- wirelessly to the office of the Project Di-
tion that will measure a host ofrector to post on the web.

weather parameters in old-growth For more about these systems, please contact on

|\Ila\/\/orking

Workshops Further
Wireless Effort

Greg Bonito, LTER Network Office

e

Workshop participants taking their final exam; hooking up a
spread spectrum radio to the MET station to transmit data to
a receiver located inside the Sevilleta. Note: Dave Hughes
has his hands in his pockets (Photo: Pablo Bryant).
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forest. The second installation will ©f the workshop participants listed on the Web ver-
be a wireless submersible sond ion of this article: http://www.lternet.edu/Newslet-

. . .. er or contact Dave Hughes (dave@oldcolo.com)
that will monitor the condition of o 1om wiliams (tomw@oldcolo.com)
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; ; country training for up to two weeks in ment contingent felt that the Training Work-
ECOIﬂfOFmatICS DBMS, GIS, and WWW programming. shop and South Africa site visit were quite

Tralnlng IN I\/Iaputo, Most importantly, the attendees persuccessful. Kristin Vanderbilt observed that
. ceived a need for continued networkingthe African students were by far the most
Mozamblque among information management personnehotivated group” she has taught as an in-
in the various southern Africa countries formation management workshop instruc-

William Michener, LTER Network Office All felt they would benefit substantially from tor. She noted that they were “keenly in-

Following the ELTOSA biodiversity con- sharing tools, (_:oncepts, and experiences Qerestgd in information manag_erzlent ,_ar_ld
: an annual basis-as has been the experieng@any impressed her with their “sophisti-
ference and ILTER meeting at Inhaca Is; . . . .,
. . - : for LTER information managers in the U.S.cated knowledge of computers.
land in Mozambique, William Michener, . . .
... Following the Maputo workshop, LTER  The LTER team recognized an obvious
Peter McCartney, John Porter and Kristin_. ~ =~ . i : )
. - scientists/information managers (Michenerand pressing need for continued network-
Vanderbilt traveled to Maputo, the capito : ; . .
of Mozambique, to teach a two-day (25 Porter and Vanderbilt) traveled to Krugering and informatics development in south-
que, y ational Park for a South Africa site visitern Africa. South Africa serves as a case

26 July 2002) ecoinformatics workshop a : : . : . . )
Eduardo Mondlane University. hat was organized by Judith Kruger andgh point. Despite their relatively high de-

Eighteen individuals, ranging from Infor-gigagsr ' A); 1 ;| ' E'i i) ?urr?(;n (irc:-f
mation/GIS Managers to Research Proﬁart 0]; the | ' .'j'l.':- | ternallg as
gram and Field Station Directors, fromsi,[e visit. | R | | iﬁ i'FI well Y a9
Mozambique, Namibia, Kenya, Botswanathe LTER’ E | 1.1': i *"“ :] supplemen-
Tanzania, and South Africa attended the ~ ﬂf‘ o -|.u“ talpﬁmdin
course.Training topics included: Iessongemgdp q 4 PR iy from thg
learned during database de- - Mellon
velopment in the LTER net- Foundation)
work; data sharing and datg there waé
policies; information man- L
agement system basics in significant

concern

cluding: system compo-
nents, data collection strat
egies and hardware ang =
software considerations; S : - 1

making information avail- : i |

able on the WWW,
metadata; quality assurance
and quality control; data F
models for ecological data-
bases; designing database\ .
using MS Access; querying : -
databases via SQL; linking - o -
databases to the WWW; U.S. LTER Information
workshop synthesis, evaluations and fol- Managers working with
low-up activities. Three hands-on exer- their southern African
cises provided working experience in cre- counterparts.
ating Web pages, creating a MS Access :
database and data entry forms, and linktag-team seminar on LTER Informationyy, ;¢ the immense backlog of invaluable
ing an Access database to the Web.  Management and Database Developmegiya that have been or are being lost due
Several of the “students” had significant that was well attended by KNP scientifigy,iq entropy processes and their difficulty
experience with particular software or con-staff. They also reviewed the KNP GIS;, maintaining progress without supplemen
cepts that they broughtinto the discussiondatabase digital entry efforts, databasg) fnding from Foundations. Nevertheless
In particular, Judith Kruger (South Africa) management efforts funded by the Mellog,e were all impressed by the enthusiasr
and Piotr Wolski (Botswana) added nu-Foundation, and the natural history colles the scientists and rangers that we me
merous helpful suggestions and commentgions onsite. Following formal meetings ahe considerable need for long-term eco
Joh Henschel (Namibia) and Feethamhe Park headquarters, the team visited fiic| research and the informatics under
Banyikwa (Tanzania) both expressed conmerous habitats and met with several Ran innings, and the exceptional opportunities
siderable interest in expandeders and trackers, reviewing KNP data COEor interr;ational collaboration in southern
ecoinformatics training in their countries. lection and reporting efforts. Africa.

Dr. Banyikwa is interested in having in-  Overall, the LTER Information Manage-
11 The Network Newsletter Vol 15 No 2 Fall 2002
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NE and vegetation characteristic
W . The DIRT experiment was
O r kl ng initiated at Harvard Forest

LTER, MA in 1990 by Knute 88
DIRT: Extending an Nadehoffer with the con- g8

) struction of 18 litter manipu-
LTER PrOjeCt to ILTER lation plots based on six treat#
ments (Table 1). A DIRT ex-

Kristin Vanderbilt, Sevilleta LTER periment was also initiated in
The DIRT (Detritus Input and Removal1991 at Bousson Experimen

Treatments) project, which has been patal Forest, PA by Rich o
of the Harvard Forest and Andrews ForBowden of Allegheny College. "3':"—:’ A=
est LTER research programs for severatate Lajtha of Oregon States Frdd
years, took on an international dimensioniversity established a DIRT

in November 2000 with the establishmengxperiment at Andrews Forest LTER, ORjemonstrated the soda lime technique fol

of DIRT experimental plots at the Sikfokutin 1997. While these U.S. sites have dif-

o . measuring soil respiration in May of 2002.
Forest ILTER site in Hungary. This col-ferent forest types and fertilities, a site With ate Lajt%la and ![OWO graduatey students

laboration between Hungarian and U.Sa high rate of nitrogen deposition was sougff{easured N mineralization at Sikfokut in
scientists is a example of how researcim order to extend the pollution gradient OVER pril 2002. Kristin Vanderbilt, with NSF In-

questions can be successfully addresseghich controls on soil organic matter foryeynational Postdoctoral Féllowship fund-
across networks to extend the range Ghation and nutrient cycling could be studg,y helped establish the plots, installed
inferences possible and to strengthen tiged. Kate Lajtha identified Sikfokut Foresipanart lysimeters to monitor soil solution
between LTER and ILTER communities as a high N deposition candidate for a DIRTemistry and is also studying changes ir

The long-term objective of the DIRT site while on a field trip there during they,q 5o community. Hungarian visits to U.S

project is to examine how rates and999 Central and Eastern European ILTEB|RT sites include that of Istvan Fekete,

sources of plant ltter inputs Ph.D. student at the Univer-

(aboveground an .
. . sity of Debrecen, to
belowground) affect th Treatment Manipulation y )

. P Andrews Forest in March
accumulatlon and dyna Control normal litter |npUtS k
ics of soil organic matt Double Litter twice aboveground litter inputs 2002. Janos Toth and Maria
and nutrient cycling in for No Litter aboveground litter excluded from plots Papp from the University of
ests over decadal i No Roots roots excluded from plots by lined trenches Debrecen will visit Andrews

) No Inputs no aboveground litter and no roots Forest and Harvard Forest
scales. Short-term obje

DIRT sites in September
2002.
Results of the DIRT study
y applications, particularly
with respect to understanding how global
Ehange may influence soil carbon stocks.
Phe DIRT experiment will greatly enhance
Nwhat little is known about long-term pro-
cesses of humification and controls on soil
Janos Toth and Katec fiyxes in forests. Already, cross-site com-
Lajtha secured funding from ,5isons of soil respiration between Harvarc
the Hungarian Academy Of qrest and Bousson DIRT plots indicate that
Science and NSF for recip-gite fertility has a significant effect on total
rocal scientist exchanges beregpiration and partitioning of respiration be-
tween the US and Hungaryeen roots and aboveground litter
ian DIRT sites, which has en- g den, pers. comm.). Soil enzyme datz
abled several US researchom andrews Forest and Sikfokut suggest
ers to visit Sikfokut to dem- 4t the microbial community respond to re-
onstrate methods for meayyceq Jitter levels within a few years of
suring soil processes. Brucgqeaiment (Caldwell, pers. comm.).
Caldwell (Oregon State Uni-  gjksokut Forest nicely complements the
versity) has led the soil en-yg p|RT sites, and will be a valuable ref-
zyme research work algrence point for how a forest subjected to
Sikfokut. Rich Bowden gecades of high N deposition responds tc
changes in litter quantity.

tives include studies of s
enzymes, the soil commu-

nity, soil respiration, and nitrogen cyclingConference. Dr. Janos Toth of the Univetyi have man
to evaluate how rapidly different forestsity of Debrecen, the director of Sikfokut
ecosystems respond to litter manipulationgyas interested in collaboration and th
A network of DIRT sites has been estabproject was born. Funding to establish t

lished on which parallel measurements wilb|RT plots at Sikfokut came from the Hu
be made in order to address these quegarian Academy of Science.
tions at locations with different climate, soll,

able 1. Five treatments common to all DIRT sites.
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_bility, infrastructure needs, and managemegatories appears to fluctuate,” Roskoski
NEON Spe”S Opportu protocols of the proposed network. “We reladmits. “Current estimates are for 17 ob-
nity for the Ecological heavilyonthe community forinputand feedservatories, 16 in the United States and o
R h C . bgck" says Scott Collins, Ecology Progrann Antarctica. Each observatory would cost
esearc Ommumty director at NSF. about $20 million to construct,” a sum not
Through these workshops the communitysually dealt with in ecological research.

NEON, the big program with the color-helped to define the goals and scope of thi's something new to think about —tools
ful acronym that has been bouncing off th@roject. “The information technology com-at this scale,” Roskoski adds. “Selection

walls of various institutions over the pasponent of NEON will facilitate the flow of of sites will be based on peer review.”

several years, has become a motivationdhta in real time,” Roskoski says. “And it Vince Versage, a Federal Relations Rep-

carrot in some circles, a phan- will stimulate devel- resentative for the University of New

tom pariah in others, and a opment of new tech- Mexico among other prominent research
punctuation mark in the saga “The Senate must hear | nology.” institutions, reminds the session attendee:
pf ecological research fund from the community, on The President’s that the onus is upon t_he commur_nty als_o
ing for all. most recent budgetto promote funding increases in their

The path toward funding for,  [/7/s and all funding is- | requestincluded $40 discipline.“It's not the President or NSF
the National Ecological Ob-|  sues. They really do lis- million for two proto- who decide how federal money is spent,”

i . type observatories, o .
servatories Network, or ten. And silence can be yp Versage says. “There was not a tremen

NEON, reached a critical $12 million in dous noise from supporters crying out in
juncture recently when the Justas loud.” FY2003, $12 million favor of NEON. The Senate must hear
Senate appropriatons su in FY2004, and $16 from the community, on this and all fund-
committee that includes fund- million in FY2005.1t ing issues. They really do listen. And si-

ing for the National Science Foundatiorwas approved and sent to the Senate Alegnce can be just as loud.”

(NSF) crossed it off the list. An eveningpropriations sub-committee, which includes “This is a huge wake-up call,” says ESA
session at the recent Ecological Society déinding for NSF and other agencies sudhresident Ann Bartuska. “We need to get
America Annual Meeting (August 2002,as HUD, EPA and VA. The sub-commitout of the lab and into the public policy

Tucson, AZ) proved that despite setbackége removed it from the budget for FYarena.”"ESA has tools and expertise to as

the program is far from dead. 2003.The bill's next hurdle is the House asist scientists who are interested in making
The first order of business at the ESAropria- such noise in

NEON symposium was to further definetions com- Washington,

the program. Not a simple task, as econittee. including sev-

logical research has a profound traditioiWe 're
of defining science as it is developed. Th8oping we
NSF has described NEON as a “networkan con-
of networks that will develop the capabil-vince the
ity to conduct integrated ecological reHouse to
search at regional to continental scalesl’e a v e
The overall message is “that we don’t havllEON in
enough information to address ecologicdthe bud-
problems or to predict ecological changesg e t ] , ”
says Joann Roskoski, Executive OfficefN S F ' s

eral template
letters on their
Web site
(Wwww.esa.org).
One of the let-
ters addresses
the DEB di-
rectorate, and
includes a
paragraph on

Panel addressing questions concerning NEON: (from left)
Sam Scheiner, Ann Bartuska, Vince Versage, Jim Gosz,

NSF Directorate for Biological Sciences.Roskoski geott collins, Joann Roskoski. NEON. “If
NEON is a tool for the community to says.”Then you are inter-
ask research questions, Roskoski say#e final decision will be made by the Houseested in doing congressional visits,”
“For example, invasive species: how fasbenate conference committee.” Bartuska adds, “we’ll help facilitate your

will they move and why and what will hap- (Despite budget increases in other areaseetings when you're in D.C.”
pen as a result?” Each observatory will bef science (NIH budget ‘doubling” and Part of the common misconception of
run by a consortium of institutions. Obserdouble-digit increases in other NSF diredNEON is that it will preclude other re-
vatories will have a heavily instrumentedorates), the Senate appropriations sub-cogearch funding says Scott Collins. “But this
core site, with lab facilities and satellite sitegnittee recommended only a 3.4 percefg just a great mechanism for NSF to go
which together provide a regional “foot-increase for the Directorate of Biologicakfter big money for ecological research: to
print” to address a wide variety of pressSciences (in which ecological programs axgo research at different scales, and to ope
ing ecological issues, Roskoski says.  located) for the October 2002 through Sepdditional research funds for getting in-
The process began in 1999 when NSfember 2003 fiscal period.) volved. But if you want to get big money it
supporting the first of nine community- Placing a dollar amount on such a largeequires a lot of work. It can happen—we
based workshops in which the researcécale, amorphous project has been a diffist have to mobilize our efforts.”
community developed the research capa&ult challenge. “Thlestotal number of obser-
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to forest removal compared to the deciduhe streamflow responses are illustrative

ous forest sites. The currently standing ca@f vegetation changes that may occur fron

_ i i nifer forest at the Andrews site was initinatural processes, such as wildfire,
Eco hydrology InSIthS ated by wildfire about 500 years agowindthrow, or climate change.

from fOI’eSt harvest exX- whereas the deciduous forests (CWT, The main finding of this project is that

. . . HBR) were regenerating from early 20tht is possible to predict the magnitude anc

perl ments: An Intersite century selective timber harvests and othéiming of hydrologic responses to forest re-

Comparison disturbances (windthrow from hurricanesnoval based on understanding of the prin

at Hubbard Brook, chestnut blight aciple hydrologic processes at a given site

. . . Coweeta) at the time they were cut. Poste.g. evapotranspiration by certain forest

E(;rs;[h:)sf ?Etedir\l](lj“rfwi ‘EEI)_?EGS' SDitaeV'go'?]'_harvest streamflow increases at the confypes, amount of snow and snowmelt tim-

ducted a comparative analvsis of for_fer site (AND) imply that the old-growth ing, soil depth and texture). Some large

b y conifer forest was using much more watethanges occurred in streamflow during par.

est removal experiments at the Andrews, . : ) . . . .
P .during fall and spring, when moisture is noticular times of year, especially summer anc

Coweeta, and Hubbard Brook Experi

N EW larger, more persistent streamflow responsdout by experimental harvest in this study
orking

limited, than during the dry summers. Irfall and spring. Some of the changes wert
mental Forests. . :
Multiole paired-basin forest removal ex contrast, post-harvest streamflow increas@phemeral, others were persistent. Thes
uitiple p t the deciduous sites (CWT, HBR) werdindings imply that changes in hydrologic
periments have been conducted at each .. . . ;
. confined to the summer and fall, and springegimes are occurring and have occurres
of these sites. We reana-

lyzed primary data from in most systems affected by

‘ _— . anthropogenic or climate
these LTER sites to under- Climate and hydrology of the sites changep J
stand how climate, forest Andans Ceruwts -
. . Next steps include stud-
type, soil moisture or snow . L
. ies to understand the impli-
storage reservoirs influence - -
. cations of hydrologic re-
hydrologic response to for- - -
i sponses at various times of
est harvest experiments

year for community dynam-
Streamflow responses were :
. C T ics and fluxes of energy and
examined in nine sets of

small treated/control basin| . m%zrtzits at the dailv time
pairs that differ in forest|* y

Hl:bind Figak

[y  rueamliom 5
ol L |

type, soils, and snowpacks| | | sess e R | | step were relatively easy to
bt oll had 1000 forest harl *L/ i, toh T i, | g st obtain from the three sites
= : e S (AND, CWT, HBR) al-

vest followed by forest re-

s I EETFRE LEEnEaT -

eneration. Study sites ant ] g Y s e | though quite a bit of time and
generation. Study < Nt e | : some travel was required
basin pairs varied in forest s h,:.?...:.f = e S e Most sites with lon -term'

type (deciduous forest at ! # ol : g
/=4 S PR T Sy T bk TPy Bha PDierTies Tl Ghim iy S W] som ‘i Sy o] Wiy hydro|og|c and climate

CWT and HBR, conifer at
records are not as well pre-

AND), snowpack (no Snow- where seasonal snowpacks were presgmred as the LTER sites used in this stud

pack at CWT, transient snow at AND, ) L

and seasonal snow at HBR) and SoiqHBR). Streamflow changes were mosMoreover, data are typically not maintained
persistent at the conifer site (AND), andn similar formats or units, so quite a lot of

depth. ephemeral at the deciduous forest sitdéne was spent matching and converting

We conducted new analyses using orlgl(CWT, HBR), implying that early succes-datasets to make them comparable. Th

nal daﬂystreamﬂow and climate d""téncromsional vegetation and the second growthngoing CLIM-DB and HYDRO-DB
each site. We separated baseflow fro

Lickflow because we expected differenToreStS removed at the deciduous foregrojects (Fred Swanson, Don Henshaw an
(r:]es onses to forest remcr))val from Wate:r;ites differ little in their water use. Suzanne Remillard), are attempts to de
P Vegetation species in early successionglop automated systems for data collec

delivered rapidly vs. slowly to streamflow. which tended to be deciduous or broadledion and formatting to overcome these dif-

We found Fhat foregt canopy remova, eqe sites, appear to be higher watéeulties.
was associated with a variety of

. users per unit leaf area than the speciégknowledgements:
streamflow responses depending upon the esearch supported by NSF grants to Andrews

) . . : removed. In contrast, the thirty-year-ol
site, season, and time period relative tQ Yy déoweeta, and Hubbard Brook LTERs and DEB-95-

forest harvest. The greater leaf area;e?eg?é::;nngt r::;eg‘jg; Ilfvzlesrt?/:/]:tserh:;/g?%? (LTER Intersite Hydrology). Data and com-
longer times since stand establishment, an y ’ ’ ents were provided by: Wayne Swank, Lloyd Swif

. hvsiol h ifor f an the old-growth forests removed at thand Ned Gardiner (Coweeta); Charlie Cogbill, Jim
vegetation physiology at the conifer for-, ' .c = c0 ot site (AND).Although Horbeck, Wayne Martin and John Campbell
est site (AND) may all contribute to its ubbard Brook); and Don Henshaw, Suzanne

changes in forest canopy were broug emillard, and Fred Swanson (Andrews)
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annual meeting in 2004. Feller), South Florida Water Management
Central and Eastern U. S. Representatives at this meeting imistrict (Chris Madden, Carlos Coronado-

European Network cluded Andrzej Bytnerowicz, Jim GoszMolina), the University of California at
. Brian Kloeppel, Robert Musselman, an®avis (Eliska Rejmankova), and the Uni-
Continues to Develop Kristin Vanderbilt. versity of Louisiana-Lafayette (Victor H.
Brian Kloeppel, Coweeta LTER Rivera-Monroy, Robert R. Twilley, Ernesto
Central and Eastern European countriﬁ | . Mancera) discussed several issues relate
continued to demonstrate their strong co eve Opl ng an to the effect of human impacts on ecosys-

mitment to LTER at the recent Central anpnitiative for Long-term tem health in the Caribbean region. In ad-
Eastern European (CEE) International . ) dition to these sponsored participants, ovel
LTER Annual Meeting on 29 August 2002ECO|OgICa| Research In 20 scientists and students participated ir

The meetings were organized by Dr . these workshops.

Blanka Mankovskt and Julius Oszlanyii.:he Caribbean The main products of the workshops
Countries represented at the CEE |LTEMctor H. Rivera-MonroyFlorida Coastal Everglades yyere the development of a conceptual
Meeting included the Czech Republic, Hurl-"ER model of the terrestrial, oceanic, and at-
gary, Poland, Romania, the Slovak Repub-10 develop and advance a researchospheric controls affecting Caribbean
lic, and the United States. agenda for long term ecological studies iRoastal systems, and a categorical quanti

the Wider Caribbean Region, tWofication of these important environmental

workshops were hosted by thegriying variables for 13 Caribbean coastal
Florida Coastal Everglades-LTERyesearch sites; these sites were repre
(FCE-LTER) program at Florida sented by workshop attendees. As a cor:
International University (March 20- o|jary of this effort, a multi-authored syn-

23 2001) and the Center for Ecolthesjs paper is in preparation where the
ogy and Environmental Technology,conceptual model and matrix of environ-
University of Louisiana at Lafayette mental drivers are presented as a templat
(March 21-24 2002). for coordinating cross-Caribbean coastal
Thanks to the efforts of Dan yegearch. It is expected that this collabo-
Childers, lead Investigator of theative effort will provide an opportunity to

FCE-LTER program and funding jntegrate research priorities into a long-

from the LTER Network office we term research agenda. The Caribbean re
Meeting participants on an ILTER/IUFRO Air Pollution Effects  had the opportunity to bring togethergion is one of the top five biodiversity ‘hot

on Forest Ecosystems Field Trip. (Photo: Brian Kloeppel) Caribbean coastal scientists represpots” identified around the world (i.e., an

During her presentation, Dr. Edit KovacsS€nting a considerable diversity of tropicalrea with exceptional concentration of en-
Lang announced that her group in Hunga’gﬂa‘s'taI ecosystems. Ernesto Weil (Puerigemic species but undergoing an excep-
had been awarded a $1 million grant fro ico), Da_V|d_ Bone (_Ven_ezuela)1 Jo_fgecional loss of habitat) and where 19
the Hungarian Academy of Sciences to efiérrera-Silveira (Mexico) in collaboration RAMSAR Convention sites and 21 coastal
pand studies occurring in several biomes With scientist from Florida International gjpsphere Reserves are located.
Hungary . University (Dan Childers, Jenny Richards, The LTER Network office is greatly ac-

Sander van der Leeuw (University ORUdOIf Jaﬁe, Joel TreXIer),the Smlthsonlarknow|edged for Sponsoring both work-
Paris) suggested linking the CEE ILTEFENVironmental Reserch Center (Candghops.
network with other countries in western Eu-
rope. There is currently an effort in the Right: Workshop participants enjoy steamy craw-

. fish cooked by co-host Robert Twilley. (counter-
European Union to develop a Europeanblockwise) Dan Childers, David Bone, Susan Heyel,
wide network of ecological research sitesMike Favaloro, Todd Herbert, Stephanie Cogburn,
Sander offered to function as an integratof""'s Madden. T
and lead proposal writer for this large gro
effort. The suggestion was well receive
and further discussion regarding this top
ensued over the next two days.

It was also decided that this quickl
evolving CEE network needs to contin
to meet yearly to foster more cross-cou
try projects. Dr. Maciej Zalewski agrees
to host the next CEE ILTER meeting &
the International Centre for Ecology i
Warsaw, Poland in May 2003. The Rom:
nian delegation is considering hosting th

Left: Candy Feller (foreground) dancing the

. Cajun “two-step” after eating a VERY spicy

crawfish. Others (counterclockwise) are

Osvaldo Perez, Ernesto Mancera, Paola Reyes

(shoulder), Jorge Herrera-Silveira, Carlos

Coronado-Molina, Dawn Gallagher, Hans Rick,
Silke Rick (back), and Edward Castaneda.
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and/or maintained with Coweeta LTER The sixth graders meet with Coweeta
funding. researchers on eight Saturdays during th

We continue to distribute electronic data SChool year to actively participate in ongo-
and information through our web site to ing research. Agroup of eighteen students
scientists within and outside the Coweeta@long with their three teachers, meet fo
LTER Program, to students, and to thehalf-day sessions to gather data on divers
general public. Use of the Coweeta webtoOpics such as riparian zone restoration
site has more than doubled each year sincirest productivity, climate and weather,

oing online in 1995 and in 2001 receivedand stream macroinvertebrates. Followin
The Coweeta LTER Program has a Ion§17’761 hits from 33,225 computers. Inintroduction and discussion, the student:

history of formal and informal outreach to™-" ! S e L .
user gyroups in local. national. and interng@ddition to the distribution of digital sources, collect data, which includes making veg-
’ ’ we will continue to distribute on demand €tation stem counts, collecting leaves fromn

EDUCATIONeWS

Coweeta LTER Links
Science and Education

Brian Kloeppel and Susan Steiner, Coweeta LTER

tional communities. Our outreach includes:

1) tours guided by scientists and technicdfuPlication reprints, maps, and popula

staff as well as schoolyard activities for stuagazine articles.

dents and teachers at several grade levels;
2) training of under-
graduate, graduate IS
and post-doctoral sci- &
entists; and 3) distri-
bution of technical
and general ecologi-
cal information from
our web site, from
publication reprints,
and from products di- #§
rected towards the fise"
general public such
as brochures, maps

and magazine ar-after collecting forest litter samples on the Coweeta LTER
ticles terrestrial gradient

R . ﬁproject (above). Sixth
Scientists and staffgrade science instructor

at Coweeta Hydro-l\gichele I—llubbfs hrevi'ews
H the reswults of the ripar-
Io_glc quoratow pf‘?' ian vegetation recovery @
vide guided scientific survey, winch was led by
field and laboratory ¢oweeta LTER's Susan
. o Steiner (right).
tours for a wide vari-

ety of audiences on topics including ecd

Program in-
cludes
el projects with

| middle school,
high school,
and commu-
nity college
students.
These pro-
g grams range
=2 from struc-

% tured activities
with  sixth

grade students

management, water quality and yield, al
forest road design and construction.

The Coweeta LTER Program continug
its long tradition of training undergraduate,
graduate, and post-doctoral scientists. The

financial support for these scientists varie® data collection that is lead by teacher
from full graduate research stipends to prdatfter training by Coweeta staff) at the high
viding study sites, equipment, vehicles, andichool level, to student inquiry-based learn-

or housing that are purchased, manageidg at the community college level.

Education and QOutreach on the WWW

OCoweeta LTER Program http://coweeta.ecology.uga.edu
0Carolina Environmental Program http://mwww.cep.unc.edu/newhighlands
OUSDA Forest Service Conservation Education  http://na.fs.fed.us/spfo/ce/index.cfm
OLong Term Ecological Research Network http://www.Iternet.edu/education
OOrganization of Biological Field Stations http://www.obfs.org

ONational Science Foundation http://www.nsf.gov/home/ehr
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rlitter

traps, inventorying stream
macroinvertebrates, or measuring tree

The Coweeta Schoolyard Educationstem respiration. The students are closel

supervised for accuracy, understanding o
scientific methods, and usage of special
ized equipment. Each of the students keer
a field book to chronicle their activities, ob-
servations, new terminology, and conclu-
sions about each project.

The high school teachers are leading re
search projects that are related to ongoin
Coweeta studies. For example, student
monitored the effects of restoration on &
portion of two streams that are on their
school property. After restricting cattle ac-
cess to the streams, a fecal coliform stud:
was conducted by Coweeta researcher

Four years later, the high school student:
remeasured the fecal coliform in the re-
covery area to monitor the effects of the
riparian zone recovery. Coweeta staff pro:
vided initial equipment and training and
the students and their teacher ran subs
guent measurements.

A study to promote inquiry-based learn-
ing for community college students is led
by Deanne Oppermann, instructor at
Southwestern Community College, and
Brian Kloeppel. Students assist in the mea
surement of tree stem respiration on thre
sites that vary in topographic position

within a watershed. In addition, students
Peview online data from the same three
sites that have been collected by previou
students. The students are then asked
series of leading questions to promote thei
understanding of the controls on tree sten
respiration. Students are required to us
the data and equipment available to then
to prove or refute their hypotheses. Awrit-
ten project report is used to assess stt
dents on their understanding of the con:
trols on tree stem respiration and fores
carbon cycling.



schools and even how to turn the $15,0
NSF-LTER education supplement into &
$800,000 endowment!

In the evening after the symposium,
attended a ceremony and reception to ho
and regions. The presentations were etie recipients of the NSF Distinguishe
cellent and they attracted over 5@eaching Scholars Awards. At the rece=
people.One third of the attendants wengon, the NSF Director, Deputy and seve
from the NSF Education and Human ReAssistant Directors expressed much int
sources Directorate, one-third from othegst in learning from LTER representativ
NSF Directorates and one-third from 1hbout their education projects. | receive

LTER Education
Moving Forward

continued from page one

organizations including National Oceanienessages from NSF Director and Depuiig Students sample fish at the Parker River

and Atmospheric Administration, Ecologi-Director in support of LTER education aVildlife Refuge in Plum Island Sound (above)
and record vegetation along transect lines (be-

).

cal Society of America, National Counciltivities. low
for Science and the Environment, National This summer, LTER education represen-
Wildlife Federation and Howard Univer-tatives from 6 other sites participated in —-
sity, who approached the presenters witvening session at the annual meeting
many questions and interest following théhe Ecological Society of America in Tufiss
presentations. son, AZ. The session provided an o

With the increased interest in environview of education opportunities at LTER
mental education at the NSF, this eventwasd Biological Field Stations.Mar
an opportunity to bring a sample of the&Stromberg represented the Organizatioty
types of education projects going on aiological Field Stations (OBFS). Robe}
LTER sites. Ideally, this symposium couldBohanan, Stephanie Bestelmeyer , Jq / 2
become an annual event where we bringoore, Susan Steiner, Marianne Krasis Bas !
different sets of LTER projects every yeaand Monica Elser represented LTERs. ! f.-""'
or we select topics of interest to LTER(icipants talked briefly about how they pro ; ;
NSF and organizations involved in environmote education projects, involve minorit IE Builds SLTER with
mental education. students in LTER education and researcPartnershipS

At the symposium, we learned about thiring rigorous science to K-12 teachers, and
many possibilities for integrating researclpartner with non-profit organizations. The PIE LTER Schoolyard program is
with education at LTERs, we learned about The follow up discussion centered on whaartnering with Mass Audubon to expand
how to link graduate students with K-1Zan be done to increase the utilization thieir Salt Marsh Science Project. The
schools, how to form partnerships witlield stations, how to fire up scientists télum Island site on the Parker River Wild-
get involved life Refuge has the potential to become
in education the biggest salt marsh restoration project
projects, how on the North Shore of Massachusetts.
to share data Middle School students from Newbury,
from differ- Newburyport, Rowley and Ipswich are

LTER Education Symposium- Present _ations

OWelcome and Introductions
Henry Gholz, National Science Foundation

0The LTER Education Program: Historical Perspective
Sonia Ortega, LTER Network Office
OEcology Education in Baltimore, an Urban Ecosystem
Alan Berkowitz, Institute for Ecosystem Studies
OTraditional, Native and Global Ecology Education in Alaska
Elena Sparrow, University of Alaska, Fairbanks
OTeacher-Scientist Partnerships for Science Literacy
Jim Gallagher, Michigan State University and
Marty Green, Plainwell Middle School
OSeamless Environmental Education at North Temperate Lakes:
K-12 students, teachers and graduate students working together
Robert Bohanan, University of Wisconsin, Madison
OGraduate Students Link with K-12 schools at Shortgrass Steppe
John C. Moore, University of Northern Colorado
OMarine Science Education on the Eastern Shore of Virginia
David Smith, University of Virginia
OConcluding Remarks
Robert Waide, LTER Network Office

17

ent sites tostudying the invasive reed, Phragmites, in
use in K-12 Plum Island Sound marshes, focusing on
schools andthe effect of tidal restrictions, and collect
what tech- data on fish abundance, salinity and veg-
nology to use, etation. Students shared their data at the
and the po-5th annual Coastal Science Conference
tential of held at the Nock Middle School in
bringing fac- Newburyport.
ulty from The Schoolyard program provided pro-
community fessional development for teachers to
colleges tolearn field protocols, and complementary
LTERs and frameworks-based classroom activities.
OBFS. SLTER-supported educators, Liz Duff
and April Ridlon provided classroom and
field support for students, whose data is
compiled in their own online database:
www.massaudubon.org/saltmarsh
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“But for EMAN,”Vaughan says, “ we mustperience-based decisions about their ow
deliverit. We must continuously demon{utures.” Vaughan emphasizes that com:
strate the relevance of ecological monitomunity involvement is very democratizing.

ing and related research to manageméiiihere is no dominance by any single or-
and the public. We've seen funding cuts t@anization—not even Environment Canade

|NTEN terms of ‘making the information available,communities can make educated and ex
ational

Delivering Research Findings

Canada’s Ecological research and monitoring programs occur l¢fhe government agency), because the par

. . and right because no one knows why threers become autonomous through thei
|V|0n|t0r|ng and work is important!” knowledge. EMAN partners are engagec
Assessment Network EMAN’s modus operandéexclusively because they get more out of it than the

involves partnerships. Among those parput in, otherwise they wouldn’t stay with

When he inherited the network of 8o-ners are the people—municipalities ands. We only work in areas of shared inter-
odd independent research and monitoringeighborhoods of Canada. est: command and control is not an issue.
sites in 1998, Hague Vaughan, Director of Brian Craig manages the outreach pro-“We take the monitoring data produced
the Ecological Monitoring and Assessmen@ram called NatureWatch. “We are creaby some partners and synthesize it; pusl
Network (EMAN) Coordinating Office at ing tool kits of equipment and instructionpreliminary risk-based information toward
Environment Canada, realized immediateljor communities to use to monitor the envipolicy, government and individuals contrib-
that his primary tasks would be to bettefonment in their own neighborhoods. Wating what’s needed to make programs, de

integrate efforts across jurisdic- cisions and behaviours adap-
tions, agencies and disciplines, te tive. With partners who run
extend partnerships beyond th established research or
Network, and to “make the sci- monitoring programs, we
ence it produces work better. merge at the information
within the society it’'s intended to | level—rarely at the data
serve.” level. So in this way it's dif-
Within these overarching goals ferent than LTER. But we
Hague sees his tasks as very sp share much of the same
cific: standardizing monitoring spirit and the same science.
among existing programs so as t It's just that we tend to fo-
make data and information com cus on enhancmg_the effe_c-
parable and delivering the result tiveness of ecological moni-
to decision makers as feedbac toring, on products and out-
so as to allow policies, programs comes” Like LTER, stan-
and development to be adaptiv dardization in data coII(_actlon
and responsive to environmente . | . — and mana_lgement are impor-
changes g e oed sty lantongoig ses. ‘e
“The bad thing about monitor- america Annual Meeting ( Tucsorg/ 2(,))02). s g try to motivate by promising

ing is it takes a long time to do, _ _ _ 1o send the message both
even longer to produce intelligible resultsget standardized data which provides eanyays— if the collection end is standard,

and much longer than that to get the inforindications of change and the communitiy’s eas_ier to make a conv_incing argument
mation to the policy makers and the pubdets sound information on whether the Ido policy makers to bring about real
lic,” Hague reflects. “Monitoring and re- cal environment is being degraded” Craighange.” _
search are all very important and we afvho is also the data manager for thisIn Canada, much research is done out
know this, but it's in the translation andProject, says the data, as well as continuetie of universities so policy makers have
transmission of results that the procesgutreach efforts, are valuable for manage-larger say in government research priori:
usually breaks down. ment. “It's totally win-win. That’s how we ties and funding In comparison to the US.
“At EMAN we don'’t dictate to anybody do it. We need and value that data and wdlhey have less independence between sc
what will be done, but we do deliver theds the community input.” ence and policy. The Environment Canads
findings.” Despite the hard work and commitmenhandate includes interjurisdictional waters,
At the recent Ecological Society offequired for NatureWatch, the communityransboundary issues, species at risk, mi
America annual meeting in Tucson Ari-has much to gain from the exercise. “Basiprating birds, indigenous lands, ice, and
zona, Vaughan and EMAN Science Advi-cally it's empowerment,” Vaughan sayswater. But its higher order objectives in-
sor Brian Craig attended as many sympoOur land-use decisions are usually mad®lve cregting_a society Wherg people make
sia and oral sessions as humanly possibl@t the local level. By involving them directlyrespc_)nsn_)_le informed o_|e0|3|ons about
“We're here to steal ideas,” Hague saydn monitoring the ecological processes thatistainability and the environment and tha
In the sessions, many scientists speak @€ 9oing on in their own neighborhood$p Hague means that Environment Canad
needs partnerships to cooperate in deliver

: I i
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ing solid integrated information on changesinto the EMAN concept because it meef€ now looking at habitat, invasives, con-
choices and possible trade-offs. “Ourtheir needs, offering them a network diectivity and landscapes as well as wield-
projects must prove beneficial to everyonesupport, access to information, and avenugg scientific language in their arguments,”
involved and must deliver timely, relevant,to policy making. Vaughan says. “It's all about decision-mak-
useful and accessible information to suitthe EMAN uses a suite of commonly undering, consequence and human relationships,
specific needs of the decision processstood indicators for early detection of eco- The study of the relationships between
Vaughan calls it ‘demand-driven science.’system change, which were adopted upbHmans and their environment is a life-long
Most of Vaughan'’s efforts go into form- consulting with a large cadre of advisordjterest for Vaughan who studied the Ecol-
ing partnerships with other organizationsjncluding the USFS. “But still we operat@gy of the Mayan Empire for his PhD. at
including NGOs and community groups.at the community level, including indigenouthe University of Florida.
“The net effects are to make the environpeople (called “First Nations” in Canada). “In my Maya work, | established that the
mental groups more scientific, and the ecoThis way we’re not perceived as a threghinimal unit of study was that within which
system monitoring more relevant to theWe don't tell people what to monitor, weociety, economics, culture, climate and en
community,” Vaughan says. “You must of-just help them do it. And we ensure the r&ironment are intimately interacting com-
fer timely feedback on monitoring and re-sults reach the constituents.” ponents. The trajectory was of an ecosys
search to managers, to funders, and to theVaughan believes the environmentalist§m moving through time and if you tried to
community. We try to make clear the linkscan be tremendous allies. “We give [enwstudy a partin isolation, say cultural change
to policy, so everyone knows what’s goingronmental, non-governemental organiz&' vegetational change, you couldn’t make
on and can in turn offer feedback. All oftions] tools to foster scientifically sound desense of it because there were inevitably
this demonstrates the relevance of ecologiisions so they can move back from cofieces missing. When we make decision:
cal monitoring information and brings afrontation and toward partnerships.today based on only economic or social ot
greater appreciation of, and security to, ouAmong the closest partners is the Cangven only environmental factors, they will
science agency partners” In turn Vaughadian Nature Federation (CNF-formerly th@lways be incorrect to some degree whict
says these community players readily buganadian Audubon Society). “The birder® many cases will be very great indeed.”

What is EMAN ? Canadian ecosystem are being af-
fected by environmental stresses;
Oto provide scientifically defensible
rationales for pollution control and
resource management policies;

Oto evaluate and report to Canadi-
ans on the effectiveness of re-
sources management policies; and,
Oto identify new environmental is-
sues at the earliest possible stage.

The Ecological Monitoring and Assess-
ment Network (EMAN) is a cooperative part-
nership of federal, provincial and municipal
governments, academic institutions, aborigi-
nal communities and organizations, indus-
try, environmental non-government organiza-
tions, volunteer community groups, elemen-
tary and secondary schools and other
groups/individuals involved in ecological .
monitoring in Canada to better detect, de- What is NatureWatch?
scribe, and report on ecosystem changes.

. ) ) . The Ecological Monitoring an.d Long Point World Biosphere Reserve volunteer mea-
EMAN was established in 1994 with the Assessment Network (EMAN), in syring salamander captured between cover boards:

following four objectives: partnership with the Canadian Na-  EMAN (Photo: Brian Craig EMAN).
Oto provide a national perspective on how ture Federation (formerly the Cana-

dian Audubon Society),

has established a series of
NatureWatch programs to collect
reliable information and contribute
to local, regional and national moni-
toring programs.

NatureWatch encourages
community partnerships to expand
geographic coverage and increase
observations. Communities gain
scientific information on local
changes, to inform decision-mak-
ing. NatureWatch protocols are de-
A Walsh public school student using a surber sam-  signed by scientific experts for va-
pler to collect aquatic invertebrates: EMAN (Photo: lidity and reliability, and are avail-
Brian Craig EMAN).

able for use by people regardless of their
monitoring experience.

Through NatureWatch, monitoring
project managers can expand the capac-
ity of local monitoring information collec-
tion by engaging the broader community.

Learn more about EMAN and
NatureWatch on the Web site:
http://www.eman-rese.ca/eman
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The Network Newsletter Vol 15 No 2 Fall 2002



Zhang, H., and J. Wu. 2002. A statistical thermody-MarCh 1998. Missouri Botanical Garden Press, St. Louis,  Mitchell, C. E. 2001. Global environmental change Suspended Fine Particulate Matter And Its Role As A
namic model of the organizational order of vegetation.Missouri. and foliar fungal plant disease: Testing the potential forconduit For Metals In Riverine Food Webs. Athens, GA:
Ecological Modelling153:69-80. Naeem, S. 2001. Experimental validity and eco-jnteractive effects in a grassland ecosystem. Ph.D. Thé;niversity of Georgia. 154 p. Ph. D.

Theses and Dissertations at ASU logical scale as tools for evaluating research programsgjs, University of Minnesota. [Abstract 1841 CC] Schofield, Katherine Ann. 2002. Top-Down Inter-

Anderson, S. 2002. Design and implementation of a”ages 223-250 in, R. H. Gardner, W. M. Kemp, V. S. Other Articles actions In Southern Appalachian Streams: An Examina-
spatio-temporal interpolation model. (Ph.D., Geogra_Kennedy and J. E. Petersen, eds., Scaling Relationships Meersman, Tom. 2002. Although it's not widely tion of Temporal And Spatial Variability. Athens, GA.
phy, E. Wentz) in Experimental Ecology. Columbia University Press, known to the public, the Cedar Creek Natural HiswryUniversity of Georgia. 237 p. Ph.D.

Clark, K. 2002. When abundance fails to predict New York. Areais the site of some of the nation’s leading ecological ~ Schumacher, Carrie L. 2002. Ruffed Grouse Habi-
persistence: Species extinctions in an urban system (M.S., Naeem, S. 2002. Autotrophic-heterotrophic inter-yesearch, Saturday, July 27, 2002. tat Use In Western North Carolina. Knoxville, TN; Uni-
Biology, R. Ohmart). actions and their impacts on biodiversity and ecosysteng\wt versity of Tennessee. 73 p. M.S. thesis.

Hedquist, B. 2002. Spatio-temporal variation in the functioning. Pages 96-119 in, A. P. Kinzig, S. W. Pacalajoyrnals Book Chapters
Phoenix East Valley urban heat island. (M.S., Geogra@nd D. Tilman, eds., The Functional Consequences of  vandermast, D.B., D.H. Van Lear, and B.D. Clinton. Swank, Wayne, T.; Meyer, Judith, L.; Crossley, Jr.,
phy, A. Brazel). Biodiversity: Empirical Progress and Theoretical EX- 2002, American chestnut as an allelopath in the southereyree A. (Dac). 2002. Long-Term Ecological Re-

Honker, A. 2002. A river sometimes runs through it: tensions. Princeton University Press, Princeton and Oxappalachians. Forest Ecology and Management 165: 17earch: Coweeta History And Perspectives. In: Barrett,
a history of Salt River flooding and Phoenix.(Ph.D., His- ford. 181. Gary W. and Barrett, Terry L., eds. Holistic Science-
tory, P. Iverson and S. Pyne). OIff, H. and M. E. Ritchie. 2002. Fragmented na- Johnson, Edward A. 2002. Nearly a Forest Para. he Evolution of the Georgia Institute of Ecology (1940-

Rango, J. 2002. Influences of priority effects, nutri- ture: consequences for biodiversity. Landscape and Urgjse: Copper Basin prior to 1800. 2000). Taylor & Francis. 143-163. Chapter 8.
ents and urbanization on creosote bush arthropod conffan Planning 58:83-92. National Woodlands. 25(3): 12-13. Pearson, Scott M. 2002. Landscape Context. In:
munities. (Ph.D., Biology, S. Faeth and W. Fagan). Olff, H., M. E. Ritchie and H. H. T. Prins. 2002. Hutchens, John, J., Jr.; Wallace, J. Bruce. 2002. Sarah E. Gergel and Monica G. Turner eds. Learning

Robinson, S.E. 2002. Cosmogenic nuclides, remoté>obal environmental controls of diversity in large her- Ecosystem Linkages between Southern Appalachiafr@ndscape Ecology A Practical Guide to Concepts and
sensing, and field studies applied to desert piedmontdivores. Nature 415:901-904. Headwater Streams and Their Banks: Leaf Litter Break-'€chniques. Springer Verlag, New York, NY: 199-207.

(Ph.D., Geological Sciences, J R. Arrowsmith and P. R. ~ Pacala, S. and D. Tilman. 2002. The transition fromgown and Invertebrate Assemblages. Ecosystems. 5: 80- Pearson, Scott M. 2002. Interpreting landscape pat-
Christensen). sampling to complementarity. Pages 151-166, in, A. Pgj terns from orgnism-based perspectives. In: Sarah E.

CDR Kinzig, S. W. Pacala and D. Tilman, Eds., The Functional Rosi-Marshall, Emma J.; Wallace, J. Bruce. 2002.Gergel and Monica G. Turner eds. Learning Landscape

Burrows, R. L. and F. L. Pfleger. 2002. Arbuscular Consequences of Biodiversity: Empirical Progress anqnyertebrate food webs along a stream resource gradgcologyA Practical Guide to Concepts and Techniques.
mycorrhizal fungi respond to increasing plant diversity. Theoretical Extensions. Princeton University Press,ant. Freshwater Biology. 47: 129-141. Springer Verlag, New York, NY: 187-198.

Canadian Journal of Botany 80:120-130. Princeton and Oxford. Dodds, Walter K.; L¢pez, Amanda J.; Bowden, Wil- FCE

Craig, T. P, J. D. Horner and J. K. Itami. 2001. Peterson, D. W. and P. B. Reich. 2001. Prescribegigm B.; Gregory, Stan; Grimm, Nancy B.; Hamilton, Gann, T.T., 2002. Response of Everglades tree is-
Genetics, experience and host-plant preference in Eurosfye in oak savanna: Fire frequency effects on stand stucstephen K.; Hershey, Annie E.; Marti, Eugenia; lands to increased freshwater flow (Florida). Ecological
solidaginis: implications for host shifts and speciation. ture and dynamics. Ecological Applications 11:914-927McDowell, William H.; Meyer, Judy L.; Morrall, Donna; Restoration 20(3): 211-212.

Evolution 55:773-782. Pitt, W. C. and M. E. Ritchie. 2002. Influence of prey \y  2002. N Uptake as a function of concentration in Noe, G.B., D.L. Childers, A.L. Edwards, E. Gaiser,

Craine, J. M. and D. A. Wedin. 2002. Determinants distribution on the functional response of lizards. Oikosgtreams. Journal of North American Benthological oK. Jayachandran, D. Lee, J. Meeder, J. Richards, L.J.
of growing season soil CO2 flux in a Minnesota grass-96:157-163. ciety. 21(2): 206-220. Scinto, J.C. Trexler, and R.D. Jones, 2002. Short-term
land. Biogeochemistry 59:303-313. Reich, P. B. 2002. Root-shoot relations: Optimality Bruce, Richard C.; Castanet, Jacques; Francillonchanges in an oligotrophic Everglades wetland ecosys-

Craine, J. M., J. Froehle, D. G. Tilman, D. A. Wedin in acclimation and adaptation or the “Emperor's New yjielot, Helene. 2002. tem receiving experimental phosphorus enrichment. Bio-
and F. S. Chapin, lll. 2001. The relationships among roof-l0thes™? Pages 205- 220, in, Y. Waisel, A. Eshel and U.  skeletochronological analysis of variation in age struc-98ochemistry 59(3): 239-267.
and leaf traits of 76 grassland species and relative aburkafkafi, Eds., Plant Roots: The Hidden Half, Third Edi- tyre, body size, and life history in three species ofSCE
dance along fertility and disturbance gradients. Oikostion. Marcel Dekker, Inc., New York. desmognathine salamanders. Herpetologica. 58(2)’0Urmnal Articles
93:274-285. Reich, P. B. and P. Bolstad. 2001. Productivity of 181 193, Blanton, J.O., Lin, G. and Elston, S.A., 2002. Tidal

Craine, J. M., D.A. Wedin and P. B. Reich. 2001. The€Vergreen and deciduous temperate forests. Pages 245- gyyt, Tim; Swank, Wayne. 2002. Forest or floods? CUent asymmetry in shallow estuaries and tidal creeks.
response of soil CO2 flux to changes in atmospheric CO2283 in, H. A. Mooney and B. Saugier, Eds., TerrestriaIGeography Review. 15(5): 37-41 Continental Shelf Research, 22: 1731-1743.
nitrogen supply and plant diversity. Global Change Biol- Global Productivity, Academic Press. Elliott, Katherine, J.; Boring, Lindsay, R.; Swank, Buchan, A., Newell, S.Y., Moreta, J.I.L. and Moran,
ogy 7:947-953. Reich, P. B., D. W. Peterson, D. A. Wedin and K. \wayne, T. 2002. Aboveground biomass and nutrient acM-A., 2002. Analysis of Internal Transcribed Spacer

Davis, M. A. and M. Pelsor. 2001. Experimental "rage. 2001. Fire and vegetation effects on productivityeymulation 20 years after clear-cutting a southern Ap_(ITS) Regions of rRNA Genes in Fungal Communities of
support for a resource-based mechanistic model oftind nitrogen cycling across a forest-grassland continuurrba|achian watershed. Canadian Journal of Forest Ré Southeastern U. S. Salt Marsh. Microbial Ecology, 43:
invasibility. Ecology Letters 4:421-428. Ecology 82(6):1703-1719. search. 32: 667-683. 329-340.

Frelich, L. E. and P. B. Reich. 2002. Dynamics of Rozdilsky, I. D., J. Chave, S. A. Levin and D. Tilman. Johnson, D.W.; Knoepp, J.D.; Swank, W.T.; Shan, J.; Pennings, S.C., Callaway, R.M., 2002. Parasitic plants:
old-growth oak forests in the Eastern United States. Page2001. Towards a theoretical basis for ecosystem consefyorris, L.A.; Van Lear, D.H.; Kapeluck, P.R. 2002. Ef- parallels and contrasts with herbivores. Oecologia,
113-126, in, W. J. McShea and W. M. Healy, Eds., Oakvation. Ecological Research 16:983-995. fects of forest management on soil carbon: results of-31:479-489.

Forest Ecosystems: Ecology and Management for Wild- ~ Symstad, A. J. and D. Tilman. 2001. Diversity l0ss, some long-term resampling studies. Environmental Pol- ~ Se€im, H.E., Blanton, J.0. and Gross, T., 2002. Direct
life. Johns Hopkins University Press, Baltimore, MD. recruitment limitation, and ecosystem functioning: les-|ytion. 116: S201-S208. stress measurements in a shallow, sinuous estuary. Con-

Haddad, N. M., D. Tilman and J. M. H. Knops. 2002. Sons learned from a removal experiment. Oikos 92:424-  yyight, C.J.; Coleman, D.C. 2002. Responses of soifinental Shelf Research, 22: 1565-1578
Long-term oscillations in grassland productivity induced 435- microbial biomass, nematode trophic groups, N-miner- ~ Sheldon, W.M., Moran, M.A. and Hollibaugh, J.T.
by drought. Ecology Letters 5:110-120. Tilman, D. and C. Lehman. 2002. Biodiversity, com- jization, and litter decomposition to disturbance event£002- Efforts to link ecological metadata with bacterial

Kennedy, T. A., S. Naeem, K. M. Howe, J. M. H. Position, and ecosystem processes: theory and concepli the southern Appalachians. Soil Biology & Biochem- 9€N€ sequences at the Sapelo Island Microbial Observa-
Knops, D. Tilman and P. Reich. 2002. Biodiversity as aPages 9-41, in, A. Kinzig, S. Pacala and D. Tilman, Eds'istry. 34: 13-25, tory. Proceedings of the 6th World Multiconference on
barrier to ecological invasion. Nature 417:636-638.  Functional Consequences of Biodiversity: Empirical  wright, C.J.; Coleman, D.C. 2002. Responses of soiSystemics, Cybernetics, and Informatics - Information

Knapp, A. K. and M. D. Smith. 2001. Variation among Progress and Theoretical Extensions. Princeton Univefmicrobial biomass, nematode trophic groups, N-miner-Systems Development 1. VI1:402-407.
biomes in temporal dynamics of aboveground primarySity Press, New Jersey. alization, and litter decomposition to disturbance events heses and Dissertations
production. Science 291:481-484. Tilman, D., K. G. Cassman, P. A. Matson, R. Naylor i the southern Appalachians. Soil Biology & Biochem-  Schultz, G.M., 2002. Hydrologic and Geophysical

Knops, J. M. H., K. L. Bradley and D. A. Wedin. and S. Polasky. 2002. Agricultural sustainability and i”‘istry. 34: 13-25, Characterization of Spatial and Temporal Variations in
2002. Mechanisms of plant species impacts on ecosydensive production practices. Nature 418:671-677. Johnson, Edward A. 2002. Industrial destruction re-Coastal Aquifer Systems. Doctoral thesis, Georgia Insti-
tem nitrogen cycling. Ecology Letters 5:454-466. Tilman, D., J. Knops, D. Wedin and P. Reich. 2002.yersed at Copper Basin. National Woodlands. 25(2): 10fute of Technology, Atlanta, Georgia. 329pp.

Knops, J. M. H., D. Wedin and D. Tilman. 2001. Experimental and observational studies of diversity, pro-13. Snyder, M., 2002. Geochemical trends associated
Biodiversity and decomposition in experimental grﬁ1ss_duclivity and stability. Pages 42-70, in, A. P. Kinzig, S. W. Coleman, David C.: Hunter Mark D.: Hutton, John: with the seawater-freshwater mixing zone in a surficial
land ecosystems. Oecologia 126:429-433 Pacala and D. Tilman, Eds., The Functional Consepomeroy, Steven; Swift, Lloyd, Jr. 2002. Soil respirationcoastal aquifer, Sapelo Island, GA. M.S. thesis super-

Koenig, W. D. and J. M. H. Knops. 2001. Seed-cropduences of Biodiversity: Empirical Progress and Theo+rom four aggrading forested watersheds measured ovefised by Dr. Carolyn Ruppel, Georgia Institute of Tech-
size and eruptions of North American boreal seed-eatingetical Extensions. Princeton University Press, Princetory quarter century. Forest Ecology and Managemeni?0!09y; Atlanta, Georgia. 149 pp.
birds. Journal of Animal Ecology 70:609-620. and Oxford. 157: 247-253. Conference Proceedings and Posters

Lee, T. D., M. G. Tjoelker, D. S. Ellsworth and P. 8. Tilman, D., P. B. Reich, J. Knops, D. Wedin, T.  Ejjiott, Katherine, J.; Vose, James M.; Clinton, Barton ~_ Alber, M., 2001. Understanding freshwater inflow
Reich. 2001. Leaf gas exchange responses of 13 prairtielke and C. Lehman. 2001. Diversity and productivity p. 2002. Growth of Eastern White Pine (Pinus strobus L. Georgia estuaries: from science to policy, 2001 Estua-
grassland species to elevated CO2 and increased nitr#? a long-term grassland experiment. Science 294:843Related to Forest Floor Consumption by Prescribed Firéine Research Federation Meeting, St. Pete Beach, FL.
gen supply. New Phytologist 150(2):405-418. 845. in the Southern Appalachians. Southern Journal of Ap-  Bishop, T.D., Alber, M. and Wiegert, R.G., 2001.

Lehman, C. L. 2001. Stability, Concept of. Pages Tjoelker, M. G,, J. Oleksyn and P. B. Reich. 2001. plied Forestry. 26(1): 18-25. Macrofaunal population shifts and changing coastal sa-
467-479 in, S. A. Levin, Editor-in-Chief, Encyclopedia Modelling respiration of vegetation: evidence for a gen- Elliott, Katherine, J.; Hitchcock, Stephanie L.; linity regimes, ERF 2001: An Estuarine Odyssey, Nov. 4-
of Biodiversity, Vol. 5. Academic Press, San Diego, CA. €ral temperature-dependent Q10. Global Change Biolkryeger, Lisa. 2002. Vegetation response to large scalf 2001, St. Pete Beach, FL.

Loreau, M., S. Naeem, P. Inchausti, J. Bengtsson, 209y 7:223-230. disturbance in a southern Appalachian forest: Hurricane ~ Buchan. A., Moreta, J.IL., Newell, S.Y. and Moran,
P. Grime, A. Hector, D. U. Hooper, M. A. Huston, D. Tjoelker, M. G., J. Oleksyn, T. D. Lee and P. B. Reich. opa and salvage logging. Journal of the Torrey BotaniM-A- 2002. Mycology within the Georgia Coastal Eco-
Raffaelli, B. Schmid, D. Tilman and D. A. Wardle. 2001. 2001. Direct inhibition of leaf dark respiration by el- g Society. 129(1): 48-59. systems LTER, Subproject Decomposers Consortia Ex-
Biodiversity and ecosystem functioning: current knowl- evated CO2 is minor in 12 grassland species. NeW  \jpse James M. : Ryan, Michael G. 2002. Seasondperiments. Poster presented at the Seventh International
edge and future challenges. Science 294:804-808.  Phytologist 150(2):419-424. respiration of foliage, fine roots, and woody tissues inMycological Congress - Population Dynamics & Ecol-

Mitchell, C., D. Tilman and J. V. Groth. 2002. Ef- Wilson, S. D. and D. Tilman. 2002. Quadratic varia- relation to growth, tissue N, and photosynthesis. GlobaP9y- Interational Mycological Association, Universiy
fects of grassland plant species diversity, abundancdion in old-field species richness along gradients of dis'Change Biology. 8: 182-193 of Oslo, Oslo, Norway. IMC7 Book of Abstracts, Poster
and composition on foliar fungal disease. Ecologyturbance and nitrogen. Ecology 83:492-504. Knoepp, Jennifer D.; Vose, James M. 2002. Quan®39, p- 283.

83:1713-1726. Wright, 1. J., P. B. Reich and M. Westoby. 2001. tjtative comparison of In Situ soil CO2 flux measurement Burden, C.A,, Blanton, J.0., Moore, T.C. and Amft,

Naeem, S. 2001. How changes in biodiversity mayStrategy shifts in leaf physiology, structure and nutrientmethods. USDA Forest Service, Southern Research Sta:» 2001. Spatial variability in tidal current asymmetry in
affect the provision of ecosystem services. Pages 3-3§ontent between species of high- and low-rainfall andjon. Research Paper SRS-28. a shallow tidal creek, ERF 2001: An Estuarine Odyssey.
in, V. C. Hollowell, Ed., Managing Human-Dominated high- and low-nutrient habitats. Functional Ecology pissertations & Theses Estuarine Research Federation, St. Petersburg, FL.
Ecosystems : Proceedings of the Symposium at thé>:423-434. Rosi-Marshall, Emma Josephine. 2002. Quality of Craft. C.B., 2001. Recovery of an impounded
Missouri Botanical Garden, St. Louis, Missouri, 26-29 Theses Coming Out of Cedar Creek Natural History Area

21 The Network Newsletter Vol 15 No 2 Fall 2002




P u bl icati O n S . term rates and inter-annual variations of CO2 sequestraScience 292: 2261-2263. a function of concentration in streams. Journal of the

tion in a temperate forest. In: American GeophysicalKBS North American Benthological Society. 21:206-220.
. . Union Conference. Bergsma, T. T., G. P. Robertson, and N. E. Ostrom.  Dodds, W. K. and B. J. F. Biggs. 2002. Water velocity
Recent PUb/[C&tlonS Of the Bazzaz, F.A. and K. A. Stinson. 2001. Genetic versu002. Influence of soil moisture and land use history onattenuation by stream periphyton and macrophytes in
L TER Community environmental control of ecophysiological processes:denitrification end-products. Journal of Environmental relation to growth form and architecture. Journal of the
some challenges for predicting community responses tQuality 31: 711-717. North American Benthological Society. 21:2-15.

Spartina marsh following re-introduction of tidal inunda-gIObal change. Pp. 283-295 In M. C. Pres, J. D. Scholes, Liu, J., F. B. Dazzo, O. Glagoleva, B. Yu, and A. Jain. Fay, P. A., J. D. Carlisle, B. T. Danner, M. S. Lett, J.
tion. Biennial meetings of the Estuarine Research Fez?-nd M. G. Barker (Eds.), Physiological Plant Ecology.2001. CMEIAS: A computer-aided system for the im- K. McCarron, C. Stewart, A. K. Knapp, J. M. Blair, and
eration, Nov. 4-8, St. Pete Beach, FL. British Ecological Society, U. K. age analysis of bacterial morphotypes in microbial com-S. L. Collins. 2002. Altered rainfall patterns, gas exchange
Di lorio, D. and Kang, K., 2001. Flow and Density Bellemare, Jesse. 2002. Environmental and historimunities. Microbial Ecology 41: 173-194. and growth in C3 and C4 grassland species. International
characteristics in the intracoastal waterway channel sep5§| controls on the distribution and variation of rich mesic ~ Suleiman, A. A., and J. T. Ritchie. 2001. Estimating Journal of Plant Sciences. 163:549-557.
rating two Georgia estuaries, ERF 2001: An Estuaring’resw in western Massachusetts. MFS Thesis, Harvarsaturated hydraulic conductivity from soil porosity. Trans- Findlay, S., J.Tank, S.Dye, H.M.Vallett, P.Mulholland,
Odyssey. Estuarine Research Federation, St. Petersbu\‘ﬂ?iversny' actions American Society Agricultural Engineering 44: W.H.McDowell, S.Johnson, S.K.Hamilton, J.Edmonds,
FL. Boose, E. R., D. R. Foster, A. Barker Plotkin, and B.235-239. W.K.Dodds, and W.B.Bowden. 2002. A cross-system
Di lorio, D. and Kang, K., 2002. Flow, Salinity and Hall. 2002. Geographical and historical variation in De Roo, R. D., Y. Du, F. T. Ulaby, and M. C. Dobson. comparison of bacterial and fungal biomass in detritus
Bottom Turbulence characteristics in the Altamaha Esr_\urricanes across the Yucatan Peninsula. In A. G¢mez2001. A semi-empirical model at L-band and C-band forpools of headwater streams. Microbial Ecology. 43:55-
tuarine Channel, 2002 Ocean Sciences Meeting: Strafizlompa’ M. F. Allen, S. Fedick, and J. J. Jim,nez (Eds.)a soybean canopy with soil moisture inversion. IEEE66.
fied Coastal and Estuarine Circulation 1. American Geo1_owland Maya area: three millennia at the human-wild- Geoscience and Remote Sensing 39: 864-872. Hickman, K. R. and D. C. Hartnett. 2002. Effects of
physical Union and American Society of Limnology andland interface. Haworth Press, New York. Hamilton, S. K., J. L. Tank, D. F. Raikow, W. M. grazing intensity on growth, reproduction, and abundances
Oceanography, Honolulu, Hawaii. Cavender-Bares, J., M. Potts, E. Zacharias, and F. ANollheim, B. J. Peterson, and J. R. Webster. 2001. Nitroof three palatable forbs in Kansas tallgrass prairie. Plant
Elston, S., Blanton, J.0. and Seim, H.E., 2001. Sa”ngﬁazzaz. 2001. Consequences of CO2 and light interaggen uptake and transformation in a midwestern U.SEcology. 159:23-33.
ity and velocity distributions in a naturally sinuous estu_tions for leaf phenology, growth, and senescence ir§tream: A stable isotope enrichment study. Biogeochem- Ket_eler, K.H., C. F.\Mlliams,...am.d L. S.Vgscio. 2002.
ary, ERF 2001: An Estuarine Odyssey. Estuarine Re(;)uercus rubra. Global Change Biology 6: 877-887. istry 54: 297-340. Clone size of Andropogon gerardii Vitman (Big Bluestem)
search Federation, St. Petersburg, FL. Currie, W. S., K. J. Nadelhoffer, and B. Colman. Mulholland, P. J., C. S. Fellows, J. L. Tank, S. K. at Konza Prairie, Kansas. American Midland Naturalist.
Franks, S.J. etal., 2001. What is Molecular Ecology?gooz. Long-term movement of 15N tracers into fine Hamilton, E. Marti, W. B. Ashkenas, W. B. Bowden, W. 147:295-304.
Annual meeting for the Society for the Study of Evolu—WOOdy debris under chronically elevated N inputs. Plantk. Dodds, W. H. McDowell, J. L. Meyer, B. J. Peterson, Kemp, M. J. and W. K. Dodds. 2002. Comparisons
tion, 2001: Ecological genetics. Society for the Study 0Pnd Soil 238: 313-323. and J. R. Webster. 2001. Controls on stream metabolisrof nitrification and denitrification in prairie and agricul-
Evolution, Knoxville, TN. Donohue, K. Germination timing influences natural determined by an inter-biome comparison. Freshwateturally influenced streams. Ecological Applications.
Fulton, P., Schultz, G. and Ruppel, C., 2001. Hydro§election on life-history characters in Arabidopsis thalianaBiology 46: 1503-1517. 12:998-1009.
logic and geophysical constraints on submarsh groun'Ecology 83: 1006-1016. Sanchez, J. E., E.A. Paul, T. C. Willson, J. P. Smeenk,  Matlack, R. S., D. W. Kaufman, and G. A. Kaufman.
water flow to an estuary in the Georgia Bight, EOS Trans- Finley, A. O. 2002. Forest owner attitudes towardsand R. R. Harwood. 2002. Corn root effects on the nitro-2002. Long-term variation in abundance of Elliot’s short-
actions of the American Geophysical Union, pp. F354Management at a multi-property scale. MS Thesisgen-supplying capacity of a conditioned soil. Agronomy tailed shrew (Blarina hylophaga) in tallgrass prairie. Jour-
Joye, S.B., Weston, N.B. and MacAvoy, S.E., 2001.Unive'rsi'ty of Massachusetts. Journal 94: 391-396. . nal of Mammalogy. 83:280-289. »
Groundwater inputs and sediment biogeochemical pro- Fitzjarrald, D. R., O. C. Acevedo, and K. E. Moore. Lee, J. C., F. D. Menalled, and D. A. Landis. 2001. Towne, E. G. 2002. Vascular plants of Konza Prairie
cesses in Georgia and South Carolina coastal ecos 001. Climatic consequences of leaf presence in th&®efuge habitats modify impact of insecticide disturbanceBiological Station: An annotated checklist of species in a
tems, Biannual Meeting of the Estuarine Research Fegastern United States. J. Climate 14: 598-614. on carabid beetle communities. Journal of Applied Ecol-Kansas tallgrass prairie. Sida. 20:269-294.
Freedman, J. M. and D. R. Fitzjarrald. 2001. ogy 38: 472-483. van der Hoek, D. C. J., A. K. Knapp, J. M. Briggs, and
Lee, R.Y., Wooller, M.J., Fogel, M.L. and Joye, S'B”Postfromal airmass modification. J. Hydromet 419-437. Kosola, K. R., D. I. Dickmann, and D. Parry. 2002. J. Bokdam. 2002. White-tailed deer browsing on six shrub
2001. Ecosystem controls on nitrogen, carbon, and oxy- Freedman, J. M., D. R. Fitzjarrald, K. E. Moore, and Carbohydrates in individual poplar fine roots- effects of species of tallgrass prairie. Great Plains Research. 12:141-
gen cycling in temperate and tropical intertidal sedimenté?' K. Sakai. 2001. Boundary Iay'/er clouds and vegetaroot age and defoliation. Tree Physiology 22: 741-746.156.
American Society of Limnology and Oceanography. tion-atmosphere feedbacks. J. Climate 14: 180-197. Dodds, W._ K., A. J. Lopez,.R. D. Bowden, S. Gre- MCM ;
Li, C. and Blanton, J.0., 2001. Competition and lat- Johnson, T. C., E. T. Brown, J. McManus, S. Barry, Pgory, N. B. Grimm, S. K. Hamilton, A. E. Hershey, E. Doran, P.T., Priscu, J. C., Lyons, W. B., Walsh, J. E.,
eral distribution of tide- and discharge-induced flows inBarker, and F. Gasse. 2002. A high-resolutionMarti, W. H. McDowell, J. L. Meyer, D. D. Morrall, P. J. Fountain, A. G., McKnight, D. M., Moorhead, D. L., Vir-
a coastal lagoon with multiple inlets., ERF 2001: An Espaleoclimate record spanning the past 25,000 years iMulholland, B. J. Peterson, J. T. Tank, H. M. Valett, J. R.ginia, R. A., Wall, D. H., Clow, G. D., Fritsen, C. H., McKay,
tuarine Odyssey. Linking Physical and Biological Pro_southern East Africa. Science 296: 113-132. Webster, and W. M. Wollheim. 2002. N uptake as a func-C. P. and Parsons, A. N. (2002) Antarctic climate cooling
cesses, St. Petersburg, FL. Kizlinski, M. 2002. Vegetation and ecosystem re- tion of concentration in streams. Journal of the Northand terrestrial ecosystem response. Nature, 415:517-
Richards, C.L. et al., 2001. Adaptive plasticity in aSponse to eastern hemlock decline and logging: direct andmerican Benthological Society 21: 206-220. 520. Also published in Nature On-Line 13 January 2002,
salt marsh perennial, Annual meeting for the Ecologicaipdirem consequences of the hemlock woolly adelgid. Findlay, S., J. L. Tanks, S. Dye, H. M. Valett, P. J. DO1 101038/nature710
|MFS Thesis, Harvard University. Mulholland, W. H. McDowell, S. Johnson, S. K. Hamilton, Dore, J. and Priscu, J.C. (2001) Phytoplankton phos-
Society of America, Madison, WI. Klosowski, R., T. Stevens, D. Kittredge, and D. Den- J. A. Edmonds, W. K. Dodds, and W. B. Bowden. 2002.phorus deficiency and alkaline phosphatase activity in
Richards, C.L., 2001. Conservation genetics of thre@is' 2001. Economic incentives for coordinated man-Bacterial and fungal biomass in detritus-based microthe McMurdo Dry Valley lakes, Antarctica. Limnology
salt marsh perennials, Annual Meeting 2001 Garden Cluﬁgement of forest land: a case study of southern Newabitats of headwater streams. Microbial Ecology 43:and Oceanography 46:1331-1346
of America, Orlando, FL. England. Forest Policy and Economics 2: 29-38. 55-66. Neumann, K., Lyons, W. B., Priscu, J. C. and
Ruppel, C., Schultz, G., Tobias, C. and Raymond, P, Lawrence, D. and D. Foster. 2001. Determinants of  Ostrom, N. E., L. O. Hedin, J. C. von Fischer, and G.Donahoe, R. J. (2001) CO2 concentrations in perennially
2001. Coupled physical and chemical constraints 0Hegional variability in litter production of forests in the P. Robertson. 2002. Nitrogen transformations and NO3ice-covered lakes of Tayloralley, Antarctica. Bio-
groundwater flow across the upland-estuary interface iﬁcuthern Yucatan: environmental gradients or humamemoval at a soil-stream interface: a stable isotope apgeochemistry 56:27-50
peat and clastic settings. GSA Abstracts with Programé",“gacy? EOS. Trans. AGU 82 (20), Spring Meeting Supplproach. Ecological Applications 12: 1027-1043. Moorhead, D. L., Wall, D. H., Virginia, R. A. and
33: Add. McMurtrie, R. E., G. R. Shaver, @ren, C. Field, R. Six, J., R. T. Conant, E. A. Paul, and K. Paustian.Parsons, A. N. (2002) Distribution and life-cycle of
Schultz, G. and Ruppel, C., 2001. Characterizing he{_sifford, C. K’rner, J. Melillo, W. Parton, L. Pitelka, J. 2002.' S}abilization mechgnisms Qf soil organic matter:Scottnlema Iindseyae (Nematoda) in Antarctic soils: va
erogeneity of surficial aquifers in coastal Georgia usin enhunen, and G. Thompson. 2001. SCOPE workshop oimplications for C-saturation of soils. Plant and Soil 241: modeling analysis of temperature responses. Polar Biol
complementary observations. GSA Abstracts with ProS 02 and climate change effects in plants and soils. Re155-176. 25:118-125, DOI: 10.1007/s003000100319
grams, 33; AS. source Interactions. John Wiley & Sons. McDermott, T. R., and F. B. Dazzo. 2002. Use of Rignot, E., Hallet, B. and Fountain, A. (2002) Rock
Schultz, G. and Ruppel, C., 2001. Constraints on the Motzkin, G, S. C. Ciccarello, and D. R. Foster. 2002. fluorescent antibodies for studying the ecology of soil-glacier surface motion in Beacon Valley, Antarctica,
pattern of hydraulic properties, groundwater flow, and:rost. pockets on a!evgl sand'plain: does vlariation in miand plant-associated microbes. Pages 615-626 in C. Hursft,oml synthgtic-aperture radar interferometry Geo-
transport at upland-estuary margins, EOS Trans. Amep'rochmate help maintain pe_rS|stent yegetatlon. patternsR. C. Crawford, G. R. Knudsen, M. J: Mclnerney, _and L_.physwal Review Letters, 10.1029/2001GL013494 29 June
Geophys. Union, pp. S153. Journal of the Torrey Botanical Society. 129: 154-163.D. Stetzenbach, eds. Manual of Environmental Microbi-2002
Sheldon, J.E. and Alber, M., 2001. Any way you Motzkin, G, D. Orwig, and D. R. Foster. 2002. His- ology. American Society for Microbiology Press, Wash- Takacs, C.D., Priscu, J.C. and McKnight, D. (2001)

eration, St. Petersburg, FL.

Society of America: Evolutionary ecology. Ecological

slice it: a comparison of residence time calculations ugprical development and vegetation dynamics of theington, DC, USA. Bacterial dissolved organic carbon demand in McMurdo
ing simple compartment models of the Altamaha Rivefidgemp pitch pine community on Mt. Everett, Massa- Smucker, A. J. M. 2002. Root contributions to soil Dry Valley lakes, Antarctica. Limnology and Oceanog-
Estuary. ERF 2001: An Estuarine Odyssey, Nov. 4-8, zoofhusetts. Harvard Forest Paper #25 . structure. Pages 1273-1275 in R. Lal, ed. Encyclopediaaphy 46:1189-1194
Freshwater Inflow: Science, Policy and Management Sakai, R. K., D. R. Fitzjarrald, and K. E. Moore. 2001. of Soil Science. Marcel Dekker, Inc., New York, New Walsh, J. E., Doran, P. T., Priscu, J. C., Lyons, W. B.,
session., St. Pete Beach, Florida. Importance of low-frequency contributions to eddy York, USA. Fountain, A. G., McKnight, D. M., Moorehead, D. L.,
Thoresen, M., Alber, M. and Nelson, J.R., 200l‘fluxes observed over rough surfaces. J. Appl. Met. 40KNZ Virginia, R. A., Wall, D. H., Clow, G. D., Fritsen, C. H.,
2178-2192. Beckmann, J. P., G. A. Kaufman, and D. W. Kaufman.McKay, C. P. and Parsons, A. N. (2002) Recent tem-

Microalgal food resources of oysters: are benthic dias ) o . R ) . ; .
toms important to an estuarine suspension-feeder?, ERF Smith, N. V.. 2001. Historic carbon sequestration in2002. Distribution of eastern woodrats in a grassland-perature trends in Antarctica. Nature 418:291-292

2001: An Estuarine Odyssey, Nov. 4-8, 2001, St. Petd hemlock-hardwood stand. Beloit Biologist 20: 54-59.woodland mosaic: influence of vegetation and fire. GreaNWT

Beach, FL. Staebler, R. M., D. R. Fitzjarrald, M. Czikowsky, and Plains Research. 12:157-166. Bowman, W.D., Cairns, D. M., Baron, J.S., Seastedt,
White, S.N. and Alber, M., 2001. Distribution of S. R. K. Sakai. 2001. Nocturnal CO2 fluxes and understory  Briggs, J. M., A. K. Knapp, and B. L. Brock. 2002. T.R. 2002. Islands in the sky: Tundra and treeline. In:

alternifioraand S. cynosuroides along the Altamaha Riveﬂrainage flows. Eos. Trans. AGU 82 (47). Expansion of woody plants in tallgrass prairie: a 15 yearBaron, J.S., D. Fagre, and R. Hauer (eds.) Rocky Moun-

Potential impacts of competition, salinity and sulfate Turner, B. L. I, S. C. Villar, D. Foster, J. Geoghegan, study of fire and fire-grazing interactions. The Ameri- tain Futures: an Ecological Perspective. Island Press.

availability. ERF 2001: An Estuarine Odyssey, Nov. 4-8,E‘ Keys, P. Klepeis, D. Lawrence, P. M. Mendoza, S.can Midland Naturalist. 147:287-294. Bowman, W.D., Damm, M. 2002. Causes and con-

2001, St. Pete Beach, FL. Manson, Y. Ogneva-Himmelberger, A. B. Plotkin, D. P. Callaham, M. A, Jr., M. R. Whiles, and J. M. Blair. sequences of vascular plant diversity in the Rocky Moun-

HER Salicrup , R. R. Chowdhury, B. Savitsky, L. Schneider, B.2002. Annual fire, mowing and fertilization effects on tain alpine. In: Mountain biodiversity: a global
Acevedo, O. C. and D. R. Fitzjarrald. 2001. TheSchmook, and C. Vance. 2001. Deforestation in the southtwo cicadas (Homoptera:Cicadidae) in tallgrass prairieassessment,(C. Korner and E. Spehn, eds) Parthenon

early evening surface-layer transition: temporal an@'™ Yucatan peninsular region: an integrative approachAmerican Midland Naturalist. 148:90-101. Publishing, London.

spatial variability. J. Atm. Sci. 58: 2650-2667. Forest Ecology and Management 154: 353-370. Dodds, W. K., A. J. L¢pez, W. B. Bowden, S. Gre- Caine, N. 2002. Declining ice thickness on an alpine
Barford, C. C., S. C. Wofsy, M. L. Goulden, J. W. Wilson, K. 2002. Thirty-two years of population gory, N. B. Grimm, S. K. Hamilton, A. E. Hershey, E. lake is generated by increased winter precipitation. Cli-

Munger, E. H. Pyle, S. P. Urbanski, L. *. Hutyra, Dvchange in a hardwood stand at Harvard Forest, Petershamartj, W. B. McDowell, J. L. Meyer, D. Morrall, P. J. matic Change v. 54 pp. 463-470.

Fitzjarrald, and K. Moore. 2001. Factors controlling Iong_MA. Senior Thesis, Middlebury College. Mulholland, B. J. Peterson, J. L. Tank, D. C. J. van der  Diggle, P.K., Meixner, M.A., Carroll, A.B.,

Wofsy, S. C. 2001. Where has all the carbon goneMoek, J. R. Webster, and W. Wollheim. 2002. N uptake afAschwanden, C.F. 2002. Barriers to sexual reproduction
The Network Newsletter Vol 15 No 2 Fa 22




in Polygonum viviparum: a comparative developmen-(2002). “Building flow: federating libraries on the web The Proceedings of the Sixth World Multiconference on Erwin, R. M., Allen, D.H., and D. Jenkins. in review.
tal analysis of P. viviparum and P. bistortoides. Annals of(accepted).” Proceedings of the 2nd ACM/IEEE-CS Systematics, Cybernetics, and Informatics, July 14-18 Created versus natural coastal islands: Atlantic waterbird
Botany 89:145-156. Joint Conference on Digital Libraries 2002, 14-18 July, 2002, Orlando, Florida, USA (Vol. VII). IlS, Orlando. populations, habitat choices, and management implica-
Forbis, T.A., Diggle, P.K. 2001. Subnivean enbryo 2002, Weiss, J. 2002. Relating vegetation variability to tions. Estuaries.
development in the alpine herb Caltha leptosepald’ortland meteorological variables at the Sevilleta Natl Wildlife Franklin, R. B., L. K. Blum, A. McCombe, and A. L.
(Ranunculaceae). Canadian Journal of Botany. v.79 pp.  Johnson, K. S. and D. M. Karl (2002). “Is ocean Refuge, NM. MS Thesis, University of New Mexico. ~ Mills. 2002. A geostatistical analysis of small-scale spa-
635-642. fertilization credible and creditable?” Science 296: 467- Yates, T. L., J. N. Mills, C. A. Parmenter, T. G. Ksiazek, tial variability in bacterial abundance and community
Ley, R.E., Schmidt, S.K. 2002. Fungal and bacterial468. R. R. Parmenter, J. R. Vande Castle, C. H. Calisher, S. Tstructure in salt-marsh creek bank sediments. FEMS.
responses to phenolic compounds and amino acids in  Karl, D. M. (2002). “Hidden in a sea of microbes.” Nichol, K. D. Abbott, J. C. Young, M. L. Morrison, B. J. Fuentes, J. D., B. P. Hayden, M. Garstang, M. Lerdau,
high altitude barren soils. Soil Biology and Biochemistry Nature 415: 590-591. Beaty, J. L. Dunnum, R. J. Baker, J. Salazar-Bravo, and®. Fitzjarrald, D. D. Baldocchi, R. Monson, R. Lamb,
34: 989-996. Karl, D. M. and K. Bjorkman (2002). Dynamics of C.J. Peters. 2002. The ecology and evolutionary historyand C. Geron. 2001. New directions: VOCs and bio-
Lipson, D., Nasholm, T 2001. The unexpected ver-phosphorus. Biogeochemistry of Marine Dissolved Or- of an emergent disease: Hantavirus pulmonary synsphere-atmosphere feedbacks. Atmospheric Environ-
satility of plants: organic nitrogen use and availability in 9anic MAtter. D. Hansell and C. Carlson, Academic drome. BioScience. na:na. ment 35:189-191.
terrestrial ecosystems. OECOLOGIA 128 (3) pp. 305-Press: SGS Heyel, S. 2002. Long-term residual effects of a
316. 249-366. ESA Abstracts for 2002 nutrient addition on a barrier island dune ecosystem. MS
Lipson, D.A., Schadt, C.W., Schmidt, S.K. 2002. Melendez-Colom, E. C. and K. S. Baker (2002). Adler, P.B., and W.K. Lauenroth. 2002. Species Thesis. Old Dominion University, Norfolk, VA.
Changes in Soil Microbial Community Structure and Common information management framework: in time relationships in a Kansas Keiss, O. 2001. Mammalian predator distribution
Function in an Alpine Dry Meadow Following Spring Practice. Proceedings of the 6th World Multi-Confer- grassland: diversity despite dominance. Abstracts of theind abundance on the Virginia barrier islands in relation
Snow Melt. Microbial Ecology v.43(3) pp. 307. ence on Systematics, Cybernetics and Informatics, 14ESA 87th annual meeting, Tucson, AZ: p. 60. to breeding habitats of colonial birds. Utah State Univer-
Litaor, M.I., Seastedt, T.R., Walker, D.A. 2002. Spa- 18 July 2002, Orlando, FL. N. Callaos, J. Porter and N. Bradford, J., W.K. Lauenroth, I.C. Burke, and J. sity, Logan, UT.
tial analysis of selected soil attributes across an alpin&ishe. Orlando, FL, IlIS. 7: 385-389. Paruelo. 2002. The influence of cultivation on Knoff, A. J., Macko, S.A., Erwin, R.M., and K. M.
topographic/snow gradient. Landscape Ecology 17:71- 2002 Hollibaugh, J. T., N. Bano and H. W. Ducklow. aboveground net primary production in the U.S. GreatBrown. 2002. Stable isotope analysis of temporal varia-

85. Widespread Distribution in Polar Oceans of a 16S rRNA Plains. Abstracts of the ESA 87th annual meeting, Tuc-tion in the diets of pre-fledged Laughing Gulls. Waterbirds
Mast, M.A, Turk, T.K., Ingersoll, G.P., Clow, D.W., Gene Sequence with Affinity to Nitrosospira-like Am- son, AZ: p. 84. 25:142-148.

Kester, C.L. 2001. Use of stable sulfer isotopes to idenmonia-Oxidizing Bacteria. Applied. Environ. Microbiol. Burke, I.C., P.N. Lowe, W.K. Lauenroth, A.R. Knoff, A., S. Macko, and R. M. Erwin. in review.

tify sources of sulfate in Rocky Mountain snowpacks. 68:1478-1484. Mosier, O.E. Sala, and M.R. Aguiar. 2002. Biogeochemi-Stable isotope analysis of temporal variation in the diets

Atmospheric Environment 35: 3303-3313. SEV cal consequences of resource and environmental maef laughing gulls (Laurus atricilla) in coastal Virginia
McKnight, D.M., Kimball, B.A., Runkel, R.L. 2001. Allen, M. F. 2002. Mycorrhizae: Arbuscular myc- nipulation in shortgrass steppe. Abstracts of the ESA 87trand Jamaica Bay, New York.

pH dependence of iron photoreduction in a rocky moun-Orrhizae. Pages 2120-2124 in Gabriel Bitton (ed.) En-annual meeting, Tucson, AZ: p. 89. Layman, C. 2000. Fish Assemblage Structure of

tain stream affected by acid mine drainage. HYDRO-Cyclopedia of Environmental Microbiology. Johrilgy Lauenroth, W.K., and D. Betz. 2002. Exotic plants the Shallow Ocean Surf-Zone on the Eastern Shore of

LOGICAL PROCESSES 15 (10) pp. 1979-1992. & Sons, New York. and propagules on roadsides and adjacent shortgraséirginia Barrier Islands. Estuarine, Coastal and Shelf
Meloche, C.G., Diggle, P.K. 2001. Preformation, Burton, A. J., K. S. Pregitzer, R. W. Ruess, R. L. Steppe. Abstracts of the ESA 87th annual meeting, TucScience 51:210.

architectural complexity, and developmental flexibility Hendrick, and M. F. Allen. 2002. Root respiration in North SOn, AZ: p. 188. Layman, C., and A. D. E. Smith. 2000. Sampling

in Acomastylis rossi (Rosaceae). American Journal ofAmerican forests: Effects of nitrogen concentration and McCulley, R.L., I.C. Burke, W.K. Lauenroth, E.F. Bias of Minnow Traps in Shallow Aquatic Habitats on

Botany v.88 pp. 908-991. temperature across biomes. Oecologia. 131:559-568.Kelly, and A.K. Knapp. 2002. Interannual variability in the Eastern Shore of Virginia. Wetlands 24:145-154.
Miller, A.E., Bowman, W.D. 2002. Variation in 15N Egerton-Warburton, L.M., M.F. Allen. 2001. Endo- carbon cycling across the Great Plains Region. Abstracts Layman, C. A, D. E. Smith, and J. D. Herod. 2000.

natural abundance and nitrogen uptake traits among cand ectomycorrhizae in Quercus agrifolia Nee. of the ESA 87th annual meeting, Tucson, AZ: p. 207. Seasonally Varying Importance of Abiotic and Biotic
occurring alpine species: do species partition by nitroge{Fagaceae): patterns of root colonization and effects on Stafford, S.G., N.E. Kaplan, and C.W. Bennett. 2002.Factors in Marsh-Pond Fish Communities. Marine Ecol-
form?. Oecologia v. 130 pp. 609-616. seedling growth. Mycorrhiza. 6:283-290. Through the looking glass: what do we see, what have wegy Progress Series 207:155-169.

Monson, R.K., Turnipseed, A.A., Sparks, J.P., Harley, Friggens, Michael T. 2002. Carnivory on desert cot- learned, what can we share? Information Management  Parsons, K., S. Brown, R. M. Erwin, and H. Czech.
P.C., Scott-Denton, L.E., Sparks, K., Huxman, T.E. 2002 tontails (Sylvilagus audobonii) by texas antelope ground at the Shortgrass Steppe Long Term Ecological ResearcB002. Introduction: Managing wetlands for waterbirds -
Carbon sequestration in a high-elevation, subalpine forsquirrels (Ammospermophilus interpres). The South- Site. Proceedings of the 6th World Multiconference on Integrated approaches. in K. Parsons, S. Brown, R. M.
est. Global Change Biology 8(5):459-478. western Naturalist. 47:132-133. Systemics, Cybernetics, and Informatics, Orlando, FL:Erwin, and H. Czech, editors. Managing wetlands for

Pepin, N., Losleben, M.V. 2002. Climate change in Gosz, James J., Robert Waide. 2002. LOng_termpp.lltl-llg. waterbirds: Integrated approaches Waterbirds 25, Spe-
the Colorado Rocky Mountains: Free air versus temperaEcological Research(LTER) program. Pages 1183-1186 Stapp, P., and F. Sanchez Pinero. 2002. El Ninogial Issue Number 2.
ture trends. International Journal of Climatology, v.22,in A. H. El-Shaarawi, W.W. Piegorsch, editors. Ency- marine subsidies, and food-web dynamics on desert is-  Porter, J. H., and K. W. Ramsey. 2002. Integrating

pp. 311-329. clopedia of Environmetrics. John Wiley & Sons, Ltd. lands in the Sea of Cortez. Abstracts of the ESA 87thecological data: tools and techniques. Pages 396-401 in
Seastedt, T.R. 2002. Base camps of the Rockies: Thehichester. annual meeting, Tucson, AZ: p. 49. N. Callaos, J. H. Porter, and N. Rishe, editors. Proceed-
Intermountain Grasslands. In: Baron, J.S., D. Fagre, and Hochstrasser, Tamara, Gyorgy Kroel-Dulay, Journal Articles ings of the 6th World Multiconference on Systemics,

R. Hauer (eds.) Rocky Mountain Futures: an EcologicalDebra P. C. Peters, James R. Gosz. 2002. Vegetation and Adler, P.B. and J.B. Bradford, 2002. Compensation: Cybernetics and Informatics: Volume VII Information
Perspective. Island Press. climate characteristics of arid and semi-arid grasslandsn alternative method for analyzing diversity-produc- Systems Development II, July 14-18, 2002. Interna-
Shiels, A.B., Sanford, R.L. 2001. Soil nutrient differ- in North America and their biome transition zone. Jour- tivity experiments. Oikos, 96:411-420. tional Institute of Informatics and Systemics, Orlando,
ences between two krummholz-form tree species andal of Arid Environments. 51:55-78. Dodd, M.B., W.K. Lauenroth, I.C. Burke, and P. Florida, USA.
adjacent alpine tundra. GEODERMA 102 (3-4) pp. 205-  Jackson , RB, JL Banner, EG Jobbagy, WT Chapman, 2002. Associations between vegetation pat-  Russell, K. M., J. N. Galloway, W. C. Keene, and K.
217. Pockman, DH Wall. 2002. Ecosystem carbon loss with terns and soil texture. Plant Ecology, 158:127-137. J. McGlathery. 2000. Characterization of particulate at-
Turk, J.T., Taylor, H.E., Ingersoll, G.P., Tonnessen, Woody plant invasion of grasslands. Nature. 418:623- Barrett, J.E., D.W. Johnson, and I.C. Burke, 2002. mospheric nitrogen and implications for coastal deposi-
K.A., Clow, D.W., Mast, M.A., Cambell, D.H., Melack, 626. Abiotic nitrogen uptake in semiarid grassland soils of thetion. EOS Trans. AGU 81.
J.M. 2001. Major-ion chemistry of the Rocky Mountain Michener, William K., James W. Brunt, Kristin L. U-S. great plains. Soil Science Society of America Jour-  Russell, K. M., J. N. Galloway, W. C. Keene, K. J.
snowpack, USA. Atmospheric Environment 35:3957- Vanderbilt. 2002. Ecological Informatics: a Long-Term nal, 66:979-987. McGlathery, and J. L. Moody. 2000. Characterization of
3966. Ecological Research Perspective Pages 390-395 in N.  Rebollo, S., D.G. Milchunas, I. Noy-Meir, and P.L. particulate atmospheric nitrogen and implications for
West, A.E., Schmidt, S.K. 2002. EndogenousCa"aOS, J. Porter, N. Rishe, editors. SCI2002; ProceedChapman, 2002. The role of a spiny plant refuge in struccoastal deposition. in Meeting of the American Society
methanogenesis stimulates oxidation of atmospheric CHings of the 6th World Multiconference on Systematics, turing grazed shortgrass steppe plant communities. Oikos9f Limnology and Oceanography, Copenhagen.
in alpine tundra soil. Microbial Ecology 43:408-415.  Cybernetics and Informatics, July 14-18, 2002 Orlando, 98:53-64. Russell, K. M., J. R. Maben, W. C. Keene, and J. N.
PAL Florida, USA (Volume VII). 1lIS, Orlando. Juenger, T., and J. Bergelson, 2002. The spatial scal&alloway. 2000. Controlling the Phase Partitioning of
Baker, K. S., J. Brunt, and D.Blankman (2002). Or- Peters, Debra P. C. 2002. Plant species dominancef genotype by environment interaction (GEI) for fit- Gaseous and Particulate NH3/NH4+ at the mid-Atlan-
ganizational informatics: site description directories forat a grassland-shrubland ecotone: an individual-based€ss in the loose-flowered gilia, ipomopsis laxiflora tic U.S. Coast: Preliminary Results, The Significance of
research networks. Proceedings of the 6th World Multi-9ap dynamics model of herbaceous and woody spe{polemoniaceae). International Journal of Plant ScienceAmmonia to Coastal and Estuarine Areas, Airsheds and

Conference on Systematics, Cybernetics andcies. Ecological Modelling. 152:5-32. 163(4):613-618. Watersheds. in Third Shared Resources Workshop, Chesa-

Informatics, 14-18 July 2002, Orlando, FL. N. Callaos, J.  Pregitzer, K.S., J.L. DeForest, A.J. Burton, M.F. VCR peake Bay Program, Great Waters Program, and Mid-

Porter and N. Rishe. Orlando, FL, IIIS. 7: 355-360.  Allen, R.W. Ruess, R.L. Hendrick. 2002. Fine root archi- Brannon, M. P., Moncrief, N.D., and R. D. Dueser. Atlantic Regional Air Management Association, Dewey
Baker, K. S., G. Bowker, H. Karasti (2002). “Design- tecture of nine North American trees. Ecological Mono- 2001. New records of reptiles from the Virginia barrier Beach, Delaware.

ing an infrastructure for heterogeneity in ecosystem datagraphs. 72:293-309. islands. Banisteria 18:42-43. Russell, K. M., W. C. Keene, J. R. Maben, and J. N.

collaborators, and organizations.” Proceedings of the  Rillig, M.C., K.K. Treseder, M.F. Allen. 2002. Glo- Callaos, N., J. H. Porter, and N. Rishe. 2002. Pro-Galloway. 2001. Phase-partitioning and dry deposition

Second National Conference on Digital Government Rebal change and mycorrhizal fungi. In M. van der ceedings of the 6th World Multiconference on Systemics,of nitrogen at the mid-Atlantic U.S. coast. Eos Trans.
search, 20-22 May 2002, Los Angeles, CA: 141-144. Heijden, |. Sanders, editors. Mycorrhizal Ecology. Cybernetics and Informatics: Volume VII Information AGU 82:F51.
Brunt, J. W., P. McCartney, K.Baker and S. Stafford Springer-Verlag, NY. Systems Development Il, July 14-18, 2002. International Russell, K. M. 2002. Characterization and Deposi-

(2002). The future of ecoinformatics in Long Term Eco- Sanchez, B. C., R. R. Parmenter. 2002. Patterns ofnstitute of Informatics and Systemics, Orlando, Florida, tion of Atmospheric Nitrogen at the Mid-Atlantic U.S.

logical Research. Proceedings of the 6th World Multi-Shrub-dwelling arthropod diversity across a desertUSA. Coast. Ph.D. Dissertation. University of Virginia,
Conference on Systematics, Cybernetics andshrubland-grassland ecotone: a test of island biogeo- Christian, R. R., and R. E. Ulanowicz. 2001. Network Charlottesville, VA.
Informatics, 14-18 July 2002, Orlando, FL. N. Callaos, graphic theory. Journal of Arid Environments. 50:247- Ecology. Pages 1393-1399 in A. El-Shaarawi and W. W. Sanders, G., D. J. Prosser, and R. M. Erwin. 2001.
J. Porter and N. Rishe. Orlando, FL, IIIS. 7: 367-372. 265. Pierogorsch, editors. Encyclopedia of Environmetrics. Sea-level rise and salt marsh dynamics: Changes in At-
cullen, J. J., P. J. S. Franks, D.M.Karl, A.Longhurst, Thygerson, T., J. M. Harris, B. N. Smith, L. D. John Wiley & Sons, Ltd., London. lantic coastal waterbird habitats. in 2nd biennial Coastal
B.J.Rothschild (2002). Physical influences on marineHansen, R. L. Pendleton, and D. T. Booth. 2002. Meta- Christian, R. R., and D. G. Capone. 2001. Chapter 28GeoTools Conference, NOAA/CSC 20114-CD (CD-
ecosystem dynamics. The Sea. A. R. Robinson and J. bolic response to temperature for six populations of Overview of issues in aquatic microbial ecology. in C. J. ROM). NOAA Coastal Sciences Center, Charleston SC.
McCarthy, John Wiley & Sons. 12: 297-336. winterfat (Eurotia lanata). Thermochimica Acta, Spe- Hurst, R. L. Crawford, M. J. Mcinerney, L. D. Stetzenbach, Thomas, C. R., and R. R. Christian. 2001. Compari-
Dierssen, H. M., R. C. Smith, M.Vernet (2002). Cial Edition ISBC XIl. and M. V. Walter, editors. Manual of Environmental son of nitrogen cycling in salt marsh zones related to sea-
“Glacial meltwater dynamics in coastal waters West of  Vande Castle, John, Deana Pennington, Tony FounMicrobiology, 2nd Edition. ASM Press, Washington, DC. level rise. Marine Ecology Progress Series 221:1-16.
the Antarctic Peninsula.” Proceedings of the Nationaltain, Cherri Pancake. 2002. A Spatial Data Workbench Christian, R. R. 2002. Coastal resources. Pages 18-  Turaski, S. J. 2002. Spatial and temporal controls on
Academy of Science 99(4): 1790-1795. for Data Mining, Analyses, and Synthesis Pages 420-19 in FAO, Rome, Italy. Global Terrestrial Observing saturated overland flow in a regularly flooded salt marsh.
Gold, A. K., K. S. Baker, K.Baldridge, J.LeMeur 424 in N. Callaos, J. Porter, N. Rishe editors. SCI2002:System Biennial Report 2000-2001. MS Thesis. University of Virginia, Charlottesville, VA.
23 The Network Newsletter Vol 15 No 2 Fall 2002




Calendar
Coming events of interest to the LTER Community

Kellogg Biological Station Konza Prairie (KNZ) LTER
(KBS) LTER Site Meet- Site 14th Annual Work-
ing: ShOp 2 Nov 2002

4-5 Oct 2002
Florida Coastal Ever-

Bonanza Creek LTER glades (FCE) LTER Site

(BNZ) Site Meeting: 18-  Meeting: 5-6 January
19 Oct 2002 2003

Study (BES) LTER Open Meeting: 9-10 Jan 2003
House and Annual Meet- _ _
ing 23-25 Oct 2002 Luquillo (LUQ) LTER Site
Meeting: 17-20 Jan 2003
Ecolnformatics Training _ -
Workshops for Biological SPring LTER Coordinating
Field Stations Committee Meeting 6-8

21 Oct - 1 Nov 2003 May 2003

University of New Mexico
The Network News

LTER Network Office
Department of Biology
Albuquerque NM 87131-1091

Hubbard Brook (HBR)
LTER Site Meeting 8-9
July 2003

Niwot Ridge (NWT) LTER
Annual Meeting and
Workshop 22 Aug 2003

International LTER Annual
Meeting: Bejing China 5-
12 Sept 2003

4th LTER All Scientists
Meeting 18-21 Septem-
ber 2003 Seattle Wash-
ington
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