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The surprise came one day last sum
mer when John Tucker, a biologist with
the lllinois Natural History Survey and &5
the Upper Mississippi River Long Term il
Resource Monitoring ProgramAlton, II-
linois, Field Station, was fishing with his
daughter at Brussels Ferry, lllinois. Ac-
cording to Ticker, he and 11-yeaild
Moynell M. Tucker caught a 12-inch
carp, and to satisfy her scientific curi-
osity, “Moynell insisted on taking it
home to dissect.” At home, Tucker and
his daughter examined the gut contents§¥ 4
of the common carp. TouEker’s sur- j
prise, “The fish’'s gut was completely
packed with fragments of zebra mus-
sels.”

Zebra mussels are the “exotic” spe- o _
cies of mussel transported from Europe 1994 aerial photographs covering 1300 river miles of the Upper Mississippi
via shipping boats to the Great Lakes in River System are now available via the Internet. The EMTC provides these
1988 and are of concern because of theiphotos as a service to UMRS natural resource managers, industry, and the
potential economic and ecological im- general public. This photo shows Lock and Dam 8. Note the barge tow leaving
pacts on the Upper Mississippi and otherthe lock. The Home Page address is http//www.emtc.nbs.gov  (EMTC Photo).

rivers. Scientists, navigators, boaters,

and farmers are concerned about the et-=Joodplain river hydrologic attributes and

fects zebra mussels could have on natu- . .

ral ecosystems, river navigation, recre- ECOSYStem management ob/ect/ves

ational boating, and agricultural irriga- by Kenneth S. Lubinski

tion. Large populations of unionid mus- Ecosystem management is the process of obtaining information, making
sels have already been lost in the Greatecisions, and acting to maintain an ecosystem within identified limits of quality or
Lakes from zebra mussel colonization integrity. For the Upper Mississippi and Missouri Rivers, this means taking the
on native mussels. necessary steps to keep these systems looking and acting like floodplain rivers. Past
Because the common carp, itself an manage_ment _approaches.on the Upper Mississippi River System (UMRS) ha_ve
exotic species, has not been reported toempha3|z_ec.i site and species manage_ment. Ec_osystem management will require a
feed extensively on this newly intro- more holistic per_spe(;tlve that recognizes the river as a sgbsys.tem.of the s_tr_eam
duced mussel species in the Unitednetwork and basin (Flg.. 1). The |_mportance_of thg hydrologlc regime in sustaining
States, Tucker approached Alton Field ecosystem structure will be a primary consideration in ecosystem management.

Station colleague Fred Cronin with news Information used in making ecosystem management decisions can be divided
of his discovery. Subsequently, field into four categories: system objectives and action levels, system status, causal
Continued on page 10 Continued on page 3
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Building islands for habitat reha-
bilitation in a backwater lake of
the Upper Mississippi River

Soballe, D. M., R. F. Gaugush,and J. T.

Selected abstracts of ongoing LTRMP efforts

and post-migration (November) from
four control and eight duck exclosure
sites within a200-m area during 1994 in
Lake Onalaska, Mississippi River. Div-

ing ducks were denied access to food
sources within the exclosures. Mean
adult (>3 mm) fingernail clam popula-

tions decreased from pre-migration

Rogala. 1994. Paper presented at the
14th Annual International Symposium
of the North American Lake Manage-

ment Society, Orlando, Florida, Octo- Ponar samples (5,1354rstandard de-
ber 31-November 5, 1994, T . .
viation = 127) to post-migration samples

The Environmental Management (192 m?, standard deviation =17), while

The Mississippi River is by far the Program forthe Upper MississippiRiver changes in young (1-2 mm) fingernail
largestriverine ecosystemin North America; has sponsored Habitat Rehabilitation clam populations remained relatively
the river floodplain and deltaic plain total and Enhancement Projects (HREPS) atunchanged (47,173tnstandard devia-
nearly 12 million hectares (30 millionacres). selected sites along the River to im- tion = 1,223 to 36,019 # standard
g{:glsngthglRO/iove?’fiSﬂ:)enecg?:Eeu(I’)nuOSStUSri]gIJtrfiﬂ- prove conditions for fish and wildlife. deviation = 956). There were no sig-
cant environmental factors influencing the One qf thes_e HREP; involved the con- n|f|cantd|ﬁe_rences _betweer) controland
Gulf of Mexico. Valued as a natural, his- Struction of islands in a backwf':\ter Iake exclosure sites forfmgernall_clams pre-
torical, cultural, commercial, recreational, ©f P00l 7 near La Crosse, Wisconsin. and post-migration, suggesting that pre-
and transportation resource, the MlSSlSSlpplThls multifaceted prOjeCt was designed dation by d|V|ng ducks was not a factor
River has been a major influence on devel-to deepen and improve water circula- in the decline of adult fingernail clams.
opment and settlement of the United States.tion in one section of the lake by dredg- :

Over the past 200 years, the Missis- ing, while using dredged material to Does water \./elocny. aqd (_jepth

affectfingernail clamdistributions

sippi River and its floodplain have been— create islands elsewhere in the lake to
and continue to be—seriously degraded by (1) reqyce wind fetch and resuspension,'n Lake Onalaska?

:jneafziv;;;it:r Egltl:ijt:x?ndg?:fcnt?ograw;%?-’ (2) provide sheltered areas for aquaticBurkhardt, R. 1995. Poster presented

flow modification, and floodplain develop- biota, and (3) provide increased ripar- at the Twenty-Seventh Annual Meeting
ment. Two of the most deleterious river ian areas for waterfowl. To guide fur- of the Mississippi River Research Con-
modifications have been (1) the reduction ther projects of this type, studies have sortium, La Crosse, Wisconsin, April

=

Program

N

Notes

by Robert L. Deluney

(90%) in the amount of seasonally inun- been under way for 2 years to model and27-28, 1995.

dated floodplain due to levee construction evaluate the limnological and hydraulic

and (2) alignment and maintenance of the effects of the constructed islands. The

navigation channel which traverses 85% of \ag\its obtained thus far indicate that

the river's length. Altered hydrology and ;g nificant changes have resulted from
sedimentation patterns have progressed ta

the point that geomorphic processes haveISIand construction.
been severely disrupted. Do migrating ducks affect the

Continued fragmentation of manage- population dynamics of fingernail
ment responsibilities among and within clams?

government agencies hinders scientifically
sound management of the river and flood- Burkhardt, R. 1995. Poster presented

plain. Given current management practices, at the Twenty-Seventh Annual Meeting

policies, and use, the ecological condition of the Mississippi River Research Con-
of the river and its floodplain is expected to sortium, La Crosse, Wisconsin, April
worsen. 27-28, 1995.

Center Director Robert L. Delaney
presented, by invitation, ttiEnvironmen- | conducted an in situ experiment
tal history of the Mississippi River flood-  on the effects of predation by migrating
plain: Forecasting the future given cur- diving ducks (primarily scaupg\ythya
rent management practices and usafthe sp., canvasback. valisineriaand ring-
Third Princess Chulabhorn Science Con- . L
gress, Water and Development: Water is n.eckedA._coIIarls) on the densmgs of
Life, December 11-15, 1995, in Bangkok, fingernail clams  Klusculium
Thailand. All expenses were paid by the transversum Ponar samples were taken
Kingdom of Thailand.O prior to waterfowl migration (October)

Twenty-four standard Ponar grabs
were collected near Arrowhead Island
at 100-, 300-, and 500-m intervals along
eight transects during September 1993
and 1994. In 1994, four additional
transects were sampled near Broken
Gun and Cormorant Islands. Bathym-
etry coverages were used to estimate
water depth. FastTABS was used to
estimate water velocities based on aver-
age discharges from Lock and Dam 6
during June, July, August, and Septem-
ber 1993 (80,000 cfs) and 1994 (30,000
cfs). Fingernail clam densities were
significantly P<0.001) associated with
water velocity and depth. However,
fingernail clam density and bulk sedi-
ment density were uncorrelated (
>0.05). These data suggest that finger-
nail clams may prefer specific ranges of
water velocities and depths in Lake

Continued on page 4
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Hydrologic attributes  from page 1

factors, and evaluations of management alternatives. All  During the development of ecosystem management strat-
these categories are vital, and information must be coordéegies for the UMRS, we are identifying acceptable metrics
nated among categories to successfully achieve managemamtd criteria for establishing ecosystem objectives. Several of

objectives. the metrics necessary to track and evaluate river ecological
Setting svs- _ integrity are related to its hydrologic regime. The impor-
tom ob'egti\yes BASIN SCALE tance of the flood pulse element of the annual
and actjion lev- i, hydrograph has been emphasized in recent litera-
cls requires a | e STREAM NETWORK SCALE ture, but other aspects of the annual hydrograph
| dq finit ~ FLOODP require attention as well
Cfea;L € |n|t|on |:|\% SCALE (Fig. 2). Long-term
gnd iteS Sbyosu§$ N TH . NAVIGATION POOL SCALE hydrologic events
. Placi u — such as droughts and
ar|e§.| acing o HABITAT SCALE channel-forming
zﬁa:a:‘loggulg?ns || o floods are believed to
[iVer ecos F')stem L || reacer . BATKWATER contribute to the eco-
. OSyste /M BACKWATER =g logical diversity and
is especially dif- [ Z character of a flood-
ficult given the REAGH'C"

plainriver, and the dy-
aues| Namic conditions cre-

many spatial
scales over which river struc-

) SRR | ated by these events
tures and controlling factors operate. For ex- CHANNEL need to be iNCOrpo-
ample, UMRS macroinvertebrate community pat- o : . P

FLOAY rated into river man-

terns are determined partly by the presence of point source

pollution gradients (at the stream network scale), partly by
impounded conditions created by the dam system (readhgure 1. Five spatial scales related to floodplain river manage-
scale), and partly by Within-pool hydrologic patterns Causeg\ent. Causal factors of natural resource problems can usually

. . . . . e associated with a certain spatial scale, and the solution to the
by the physical complexity of a site (habitat scale) (see Fig. 1}soplem is often most effectively implemented at that same
Ironically, some management strategies designed to préga'e'
vide biological benefits at single sites at the habitat scale may
compromise ecological values at larger scales. For instange, 54
a traditional way of protecting selected fish, plants, or water
fowl has been to levee off a backwater and install a pump {05, r. on
control water levels. We possess a considerable body pftt 2
knowledge on how to create benefits for selected species|in
this way, and the method is a common tool. Ultimately . !
however, if the technique is repeated at many sites, the U F M 2 M J 4 2 s o N o
aquatic-terrestrial transition zone can shrink within the floodt

plain and thus detract from ecological values (nutrient ex- 1 MIZ-FOINT GENTROL BRANDOWNS
change, expansion of fish and wading bird feeding areas) e
associated with the annual flood pulse at the pool or reach 4. BURATION OF FLAT POCL PERICE

scale. b. FALL BISC

Unfortunately, we have little hard data to tell us howrigure 2. Different elements of the annual hydrograph can be the
much of the “natural” floodplain of a river is required to target of a management strategy. Preventing larval fishes from
sustain all of the river's important ecological processes arﬁing stranded on the floodplain requires reducing the rate of

. . .fall of the spring flood peak (2). Manipulating the elevation and
values. In particular, we are concerned that managing for Silf4tion of summer low flows (3, 4) and sometimes the fall rise
rather than system objectives leads to a progressive or SON&)rwill maximize moist-soil plant production for migrating wa-
times immediate inability to support migratory fishes anderfowl.

birds. A critical experiment we could now begin to develop

would seek to quantify the relationship between “natural’;yement objectives. When infrequent floods or droughts can
floodplain land use and the long-term survival of native plants, ot e simulated at a particular location or time, other man-

and animals, whether they be permanent residents or teMpgsement tools may have to be developed as necessary system-
rary migrants. resetting devices.
Continued on page 10
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Onalaska. These criteria may be used taamong river reaches (i.e., in terms of
determine other locations of fingernail landscape dominance, relative evenness
clams using FastTABS and bathymetry landscape diversity, contagion, edge
coverages. density, and patch dispersion), | find
that, in general, the areal extent of areag
classified as “woody terrestrial,” “sand/
mud,” or “grasses/forbs” has decreased]
Craig, M. R. 1995. Paper presented at significantly. The decrease in areal
the Working in a World Dominated by extent and patch size of these three lang
Humans conference, Minneapolis, Min- cover types documents the fragmenta-
nesota, April 23-26, 1995. tion of terrestrial habitats. Not too sur-

In many landscapes, especially cul- prisingly, the areal extent of areas clas-
sified as “open water” or “marsh” has

tural, landscape structure may change; : . :
dramatically in a short period of time. increased substantl'all'y, particularly in
Anthropogenic activities along and the up'perpoo'ls. ThlSlncrgase has beey
within stream and river channels have associated with a concomitant increase
rapidly and substantially modified land- n the average patch size of areas classil
Jled as “open water”; the average patch

scape structure along the stream and . ; lassified as * hoh
river corridors of North America. No- S'¢€0faréasclassifiedas marsh,-now-
ever, has decreased.

where is this phenomenon more appar-
ent perhaps, than along the Upper Mis-Overview of the Upper Midwest
sissippi River (UMR), where construc- Gap Analysis Program

tion of 29 locks and dams has created _. .
: : Fitzpatrick, D. 1995. Paper presented
large impoundments. In this paper, | at Liaison Committee Meeting, National

presentananalysisofhistoricalchangeﬂNater Quality Assessment Program

in landscape structure arising from the T .
b 9 Western Lake Michigan Drainages,

installation of navigation improvement i .
structures and flood control structures (fgrge)gn Bay, Wisconsin, March 28-29,

along the UMR. For the purposes of
this analysis, | used FRAGSTATS to The conventional approach to main-

compare landscape structure for 1890staining biological diversity generally

Changes in landscape structure
along the Mississippi River

vintage and 1989 land cover data for has been to proceed one species or ong

five river reaches (i.e., Pools 4, 8, 13, threat at a time. Gap analysis is a
26, and an unimpounded stretch of “openmethodology to identify gaps in the
river”) along the UMR. Although representation of biodiversity in areas
changes in landscape structure differmanaged exclusively or primarily for

Meetings of Interest

UMRCC 52nd Annual Meeting, March
5-7, 1996, Cape Girardeau, Missouri.
For more information contact: UMRCC,
4469 48th Avenue Court, Rock Island,
IL 61201.

Symposium: The Mississippi River
and Her People - March 14-16, 1996,
Memphis, Tennessee. For more infor-
mation contact Dr. Beverly Watkins,
312/581-7816.

WATERSHED '96 - Moving Ahead To-
gether, June 8-12, 1996, Baltimore,
Maryland, Sponsored by a variety of
Federal agencies including the U.S.
Army Corps of Engineers, the U.S. En-
vironmental Protection Agency, the U.S.
Fish and Wildlife Service, and the U.S.
Geological Survey. WATERSHED '96
provides an interactive forum on the
progress and future of watershed man-
agement. You are invited by the spon-

sors of WATERSHED '96 to propose a

paper or presentation to be presented

at WATERSHED '96. To receive com-
plete proposal submission guidelines
and information, call the Water Environ-
ment Federation at 1-800/666-0206.

Second International Airborne Re-
mote Sensing Conference and Exhi-
bition , San Francisco, California, June
24-27, 1996. For more Information:
ERIM/Airborne Conference, P.O. Box
134001, Ann Arbor, Ml 48113-4001,
USA, Phone: 313/994-1200, ext. 323,
Fax: 313/994-5123.

Minnesota GIS/LIS Consortium An-
nual Conference - September 25-27,
1996, Sheraton Park Place Hotel, St.
Louis Park, Minnesota - The Minnesota
GIS/LIS Consortium is a forum for com-
municating information to, and improv-
ing cooperation among, those interested
in Geographic Information Systems
(GIS) and Land Information Systems
(LIS) in the State of Minnesota. For
More information contact GIS/LIS Con-
sortium c/o LMIC, 330 Centennial Bldg.,
St. Paul, MN 55155.

Eco-Informa ‘96 - Lake Buena Vista,
Florida, USA. November 4-7, 1996. This
major international conference, orga-
nized by leaders in the environmental
science and policy communities, focuses
on worldwide communications for envi-
ronmental applications and addresses
the critical need to share information
that promotes responsible decision
making in environmental problem solv-
ing. For more information contact: ERIM/
Eco-Informa, P.O. Box 134001, Ann
Arbor, Ml USA 48113-4001, Telephone:
313/994 1200, ext. 3234; Fax: 313/994
5123.
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the long-term maintenance of popula- other classification systems, (3) stratifi- are, however, of enormous importance
tions of native species and natural eco-cation into spectrally consistent geo- if we are to provide ecologically mean-
systems. Gap analysis is conducted bygraphic units for classification based on ingful information that is useful at the
overlaying vegetation and species rich- ecoregions, (4) the use of hybrid classi- ecoregion or multistate scale. That is,
ness maps with public ownership and fication techniques for non-urban up- GIS information layers that are consis-
management maps, so that gaps in théands, and (5) the use of geographicallytent across the entire range of a species
management of biodiversity can be iden- stratified systematic sampling for col- or of a vegetation type’s occurrence are
tified. These data layers are developed Jection of training and accuracy assess-needed. Toward that end, one of the

displayed, and analyzed using geo-ment data.

graphicinformation systems (GIS) tech-
niques. The goal of gap analysis is to
ensure that all ecosystems and area:
rich in species diversity are adequately
represented in the planning and man-

Upper Midwest GAP is a collabo-
rative “bottom-up” approach that al-
ows for creativity at the local level to
meet local needs. National standards

agement for biodiversity.

The Upper Midwest Gap Analysis
Program (GAP) isin the initial stages of
implementation. Itis a partnership de-
signed to avoid duplicating efforts while
meeting the diverse information needs
of the participating State and Federal
cooperators. Cooperative agreements
are in place with the Departments of
Natural Resources of Michigan, Min-
nesota, and Wisconsin to develop cur-
rent vegetation maps and public owner-
ship and management maps. Thisthree
state effort is being coordinated by the
Environmental Management Technical
Center (EMTC), National Biological
Service, Onalaska, Wisconsin.

Satellite imagery from the Landsat
Thematic Mapper is being received from
the EROS Data Center of the U.S. Geo-
logical Survey through the Multi-Reso-
lution Land Characteristic Consortium
program. These scenes are being re
viewed and archived by the EMTC be-
fore being forwarded to each state for
computer-assisted processing and clas
sification. A proposed image process-
ing protocol for the Upper Midwest
GAP has been developed by Dr. Tom
Lillesand, Director of the Environmen-
tal Remote Sensing Center of the Uni-
versity of Wisconsin, Madison, who is
serving as the Upper Midwest GAP
Technical Coordinator. Among the
technical approaches being evaluated
are (1) the use of multidate G1S-assisted|
stratification into urban and non-urban
and upland and lowland categories, (2)
the use of an extendable classification
scheme which can be cross-walked intof

River Almanac
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an authorized publication of the U.S|
Department of the Interior, published
periodically by the Environmental
Management Technical Center.
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other Long Term Resource Monitor
ing Program participants and the ger
eral public.
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objectives of the national GAP is to
generate and distribute digital thematic
maps of existing land cover vegetation
types and distributions of terrestrial ver-
tebrates. These vector coverages will
be of uniform scale and format, meeting
Federal Geographic Data Standards.
They will be made publicly available
and distributed via the Internet. In ad-
dition, Upper Midwest GAP plans to
make available the original satellite-
derived raster coverages of current veg-
etation at their full resolution.

As Upper Midwest GAP evolves
and moves into the species range mod-
eling and gap analysis phases, steering
committees comprised of cooperating
agency and organization staff will be
integral to advancing a program that
successfully meets cooperator needs.
The EMTC is committed to facilitating
that process and encourages the partici-
pation of additional partners.

Recreational use survey on Up-
per Mississippi River Pool 13

Gent, R. 1995. Poster presented at the
Upper Mississippi River Conservation
Committee meeting, Dubuque, lowa,
March 13-15, 1995.

Recreational use on Pool 13 of the
Upper Mississippi River was estimated
for a 12-month period, March 1991
through February 1992, using access-
based non-uniform probability sampling
and data extrapolation techniques. Dur-
ing the study, 18,950 individuals were
interviewed, yielding an estimated
237,896 recreational visits totaling
2,094,244 hours. Twenty-two recre-
ational activities were identified in the
sample taken. Open water fishing was
the primary activity, with an estimated
104,278 trips and 44% of all visits.
Recreational boating and ice fishing
ranked second and third, with 27,625
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and 25,282 estimated trips. Camping, mens that, until recently, were all as- Seven species that occurred with mod-
open water fishing, and recreational signed to N. volucellus In 1991, | erate to high frequency at nearly all
boating accounted for most hours spentbegan to examine voucher specimenssites are cottonwood Populus

by activity, with 1,255,069, 423,265, retained by the six field stations in the deltoide$, peach-leaved willowSalix
and 168,481 hours. Sportanglers caughProgram. | determined that all records amygdaloide} silver maple Acer

an estimated 757,319 fish, for a meanfrom the open river listed as N.  saccharinun, black willow (S. nigrg,
catch rate of 1.35 fish/hour but releasedvolucelluswere actually N. wickliffi. ~ sandbar willow $. exiguy, and two
nearly half of the catch, harvesting an By 1992, | concluded thalN. wickliffi ~ species of flatsedg&{perus odoratus
estimated 346,024 fish, with a mean was the dominant form in the Upper andC. squarrosus In order to gener-
harvest rate of 0.62 fish/hour. Bluegill, Mississippi River from Pool 13 to the ate hypotheses concerning factors re-
black crappie, and channel catfish ac-Ohio River. However, cursory separa- sponsible for differences in composi-
counted for 56%, 10%, and 10% of the tion of N. wickliffi from N. volucellus tion among the 17 sites, frequencies of
harvest. Waterfowl accounted for 95% becomes increasingly difficult in areas occurrence of 20 common species were
of wildlife harvested, with an estimated above Pool 13. Specimens | examinedused to ordinate the sandbar communi-
10,978 birds taken. Recreationists sur-from Pool 8 were mostI\N. wickliffi, ties based on their dissimilarity (Bray-
veyed traveled an average of 60 miles tobut several appeared to be intergradesCurtis). Species richness, percent sand,
reach Pool 13, with a mean trip duration Characters that seemed to work well in sampling date (phenology), and geo-
of 8.8 hours, ranging from 0.7 hours for distinguishing each species from down- graphical position do not appear to be
sightseeing to 67.2 hours for camping. stream portions of the river were not correlated to site arrangement along
A subsample of 1,021 recreationists reliable for Pool 8 populations. either axis. However, composition does
were surveyed to estimate trip expendi- appear to be influenced by a site’s posi-
tures and durable goods purchased tion within a navigation pool. Commu-
Mean trip expense was $22.32, for a nities clustered in the upper right quad-
total annual expenditure of $5,310,368. rant of the ordination are found in the
Mean annual expenditure for durable impounded/downstream portion of a
goods relating to recreation activities navigation pool, while those outside
was $1,388 per person. Plant colonization of flood-created that quadrant are tailwater/upstream
land on the Upper Mississippi communities.Locally, micro-topo-
River graphical differences as small as 3 cm
Kruse. K. M.. and W. Barnes. 1995. may influence community compaosition.
' ' {Rice-cutgrass leersia oryzoides
clearly decreases, and peach-leaved
willow (S. amygdaloidgéncreases with

A study will be conducted to assess
the meristic, morphometric, and genetic
variation of these two species, particu-
larly in the Upper Mississippi River
drainage.

The taxonomic and distributional

status of Notropis volucellus and
Notropis wickliffi  in the Upper
Mississippi River Poster presented at the Twenty-Sevent

Hrabik, R. A. 1995. Paper presented atAnnual Meeting of the Mississippi River

the Missouri Forest, Fish, and Wildlife Rese_arch C_onsortlum, La Crosse, V\/Is-increasing elevation. These trends oc-
: . consin, April 27-28, 1995. o :

Conference, Lake Ozark, Missouri, Feb- cur within an elevation range of less

ruary 1-3, 1995. Deposition by the 1993 flood on than 0.30 m.

the Upper Mississippi River resulted in :
the emergence of numerous parcels Ofl__ong-term tr_ends (1959'19.94). n
fish populations of the lllinois

land to elevations sufficient to support Riverwith emphasis on upstream-
terrestrial vegetation. Plants colonized to-downstrea?n differencpes
these sandbars immediately upon re-
cession of the 1994 spring floodwaters. Lerczak, T. V., R. E. Sparks, and K. D.
In August and September of that year, Blodgett. 1995. Poster presented at the
we quantitatively surveyed 17 sandbar Twenty-Seventh Annual Meeting of the
: : : : .~ communities. Sites are distributed from Mississippi River Research Consortium,
time. Several icthyologists, including river mile 801 near Red Wing, Minne- La Crosse, Wisconsin, April 27-28,

T M'. Cavender, D. A. Ethnier, a_nd C. sota, to river mile 744 near Buffalo 1995.
R. Gilbert, have expressed confidence . . : L
City, Wisconsin. Their sizes range from

t_hatthese taxaare fgllspeues_ and somez o'y 10,426 f their substrates are .. Twenfcy-3|x stations were electro-
times are sympatric (Robbins et al. composed of areater than 85% sand fished during late summer-early autumn
1991). P 9 > 'for most years since 1959. Three river

and they each contain from 17 to 57 U
Both species occur in the Upper species. A total of 114 species WereSegments were recognized: the upper
) 80 km near Chicago; the next 242 km

Mississippi River. Biologists with the encountered on the 17 sites. Mean, . : i i
. . middle river); and the final 128 km
Long Term Resource Monitoring Pro- elevations are at less than 0.70 m abov .
. : lower river). The upper segment has
gram have collected numerous speci-summer water surface levels at all sites.

Robbins et al. (1991) recently rec-
ognized Notropis wickliffi (channel
shiner) as a full species, elevating it
from a subspecies oNotropis volu-
cellus(mimic shiner). Trautman (1981)
originally described the channel shiner
from the Ohio River and recommended
that it be given full specific status at that

6 Long Term Resource Monitoring Program
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been the most impacted by industrial Benthic fishes (e.g., carp) had isms from natural systems. Evidence
wastes and sewage, while the lower/higher incidences of external abnor- from other ETS studies in marine sys-
middle segments have been more de-malities than pelagic fishes (e.g., blue- tems suggests that the nature of the
graded by excessive siltation. Catch gill) for all years in the upper river, and ETS-oxygen consumption relationship
rates (number collected per hour) for for most years in other reaches. Per-varies from species to species.
indicator species with different toler- centages of benthic fishes with abnor-
ances to pollution and data on externalmalities increased in the upstream di-
abnormalities for all species were ana- rection, and concentrations of toxicants
lyzed for trends. Common carp and in sediments of the upper river were
goldfish were considered tolerant of higherthan in other reaches, which sug-
low dissolved oxygen (DO) and toxi- gests abnormalities on benthic fishes
cants. Centrarchids, treated as a grouare related to contact with contami-
because of similar interspecific habitat nated sediments. The percentage o
needs, were considered pollution-intol- pelagic fishes with abnormalities de-
erant relative to carp or goldfish. Green creased from 1959 to 1994 in all river
sunfish data were not included with segments, possibly reflecting better
other centrarchid data because of greerwater quality.

sunfish tolerance to degraded condi-

We are currently conducting ex-
periments to calibrate the relationship
between ETS activity and oxygen con-
sumption in zebra mussels of various
size classes (10to 12 mm, 15t0 18 mm,
and 25 to 28 mm). Zebra mussels were
]pollected from the Illinois River and are
being maintained in the laboratory on a
commercially prepared diet of preserved
diatoms. Previous experiments suggest
that metabolic rates of zebra mussels
vary with ration and temperature. We

tions Ele_ct_rontransportsystemenzy_me will therefore use various ration an_d
' activity and oxygen consumption temperature levels to generate a wide
From 1962 to 1994, carp catches inzebramussels: Potential appli- range of oxygen consumption and cor-

decreased for all river segments, andcations to in-situ determinations responding ETS enzyme levels for each

centrarchid catches increased on theof metabolic rate size class of zebra mussels. ETS en-

lower and upper river; goldfish de- Madon, S. P.. D. W. Schneider, J. A. zyme activity was measured using a
procedure adapted from Owens and

creased in upper rver catches and WereStoeckel, and R. E. Sparks. 1995. Pa-,. . .
absent or collected in small numbers ) . King. Initial experiments show enzyme
per presented at the Fifth International

elsewhere. The number of species mak- . . kinetics to be comparable to ETS stud-
. Zebra Mussel and Other Aquatic Nui- .~ : I )
ing up 95% of the total catch for the . ies in other species, suggesting its util-
; . .~ sance Organisms Conference 1995,. . . .
middle and upper river was greater in . ity in measuring zebra mussel respira-
. Toronto, Ontario, Canada, February . . :
recent years compared with the 19603.21_24 1995 tion. Oxygen consumption willbe mea-
In 1963, for example, the 95% list con- ' ' sured via the Winkler method. We will
sisted of 10 species on the middle river Measurements of metabolic rate are use the ETS-oxygen consumption cali-
and just four species on the upper. Invital to studies on energetics and func- brations to predict differential meta-
1994, the 95% list consisted of 15 spe-tional responses of zebra mussels tobolic rates of individual zebra mussels
cies on the middle river and 16 speciesenvironmental variables. However, due at various positions (on the surface and
plus one hybrid on the upper. The to artificial and often simplified condi- toward the core) in typical clump-like
number of species on the 95% lists for tions in the laboratory, estimates of meta- aggregations found in the lllinois River.
the lower river were similar in 1963 bolic rate often fail to reflect metabolic River modifications and their in
(11) and 1994 (10); carp ranked first in costs in natural systems. The electronﬂuence on the forest of the Upper
1963 (comprising 34% of the total transport system (ETS) enzyme assayMiSSiSSi i River floodblain i?wpll-
catch), while bluegill were consistently provides an alternative method for de- inois PP P
first since 1991, ranging from 25% to riving in-situ estimates of metabolic
40% of the total catch. Increases inrates in zebra mussels. The ETS assafelson, J. C., and Y. Yin. 1995. The
catches of centrarchids are probablyrelies on the fact that the process oflllinois Renewable Natural Resources
related to increases in DO and decreasesxygen consumption in organisms is Conference, Springfield, lllinois, March
in ammonia concentrations since the accomplished via the electron transport29-31, 1995.
1960s. Declines in carp and goldfish system; therefore, ETS enzyme activity
may be due in part to higher predation is strongly correlated with oxygen con-
on young-of-the-year by some cen- sumption. In-situ metabolic rates can
trarchids. Centrarchid numbers may be predicted from the ETS-oxygen con-
e cotoces o 1l varsions n er siage or
P g . flood pulse. The relationship between a
areas may have been offset by decreasesatural systems. The ETS assay is par; . : .
) - .. . large river and its floodplain can be
in other areas that had more extensiveticularly advantageous because it is in- ibed £ interd d
losses of spawning habitat from silt- sensitive toimmediate stress associated]lescr.I e€d as one o Interdependency
. ; : and interaction generated by flood
ation. with capture and collection of organ-

Large river-floodplain systems are
among the most highly productive eco-
systems worldwide. Many ecologists
attribute this high productivity to an-
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pulses. The annual hydrograph of the  Evaluating locational accuracy of used tovisualize the ellipse’s shape and
natural or undisturbed Upper Missis- spatial data is important to determineOrientation. It contains about 40% of
sippi River System (UMRS) is charac- the appropriate use of these data. Howhe sample, is not dependent on the
terized by seasonal flood pulses. Nor- ever, a good method has not been docusample size, and cannot be used for
mally, spring and autumn flooding ex- mented to measure locational accuracystatistical inference. The other two el-
pands main river channels into backwa- We have found that the Global Posi- lipses have identical shapes and orien-
ter and floodplain habitats. Today, natu- tioning System (GPS) ameliorates thetation but different major and minor
ral hydrologic patterns are significantly difficulty of measuring the location of axes. The confidence ellipse is an esti-
altered by navigation dams, stream objects and enables non-surveyors tgnate of accuracy; the sample meanis or
channelization, and levee systems. determine their location with relative iS not significantly different from the
Despite human alterations to the UMRS, ease and accuracy. This study devisegurvey locations at a given. The
species adaptations to the flood pulsea straightforward, repeatable, and statolerance ellipse is an estimate of preci-
still dictate plant assemblages on the tistically sound method of estimating Sion; a given percentage of the popula-
floodplain. For this reason, it is likely the horizontal accuracy of GPS-derivedtion sampled is enclosed in the toler-
that hydrologic alterations are a key locational data. We concentrated on the2Nce ellipse at a given

factor in understanding past and Thirty-six locations were measured
present vegetation patterns throughs and compared to surveyed loca-
out the UMRS.  Like many large tions. The average offsetwas -1.05
rivers worldwide, the UMRS has m in the northing (Y) direction and
been extensively modified by agri- 0.74 min the easting (X) direction.
velopment, and navigation projects mined that H (no significant de-
wide-ranging effects on the natura exists) was rejected at the 0.05 level,
processes, particularly hydrology which indicates there was a sys-

plain ecosystem. Because th sample mean was offsetin the south
UMRS has been so extensivel and east directions. Ninety-five
modified, it is difficult to imagine percent of the population sampled
natural or presettlement floodplai (at the 0.05 level) was contained in

landscapes. Fortunately, there is an ellipse thatwas centered on (0.74,
reliable source of information that -1.05), had a major axis of 9.06 m

can help us reconstruct presettlementspatial accuracy of points because pointgnd a minor axis of 6.83 m, with an
floodplain landscapes of the UMRS. represent simple locations and not caryngle of 31.68 Thus, if an additional
The Government Land Office (GLO) tographic abstractions such as lines olyint were taken, we are 95% confident
surveyors’ field notes contain a record polygons. that it would fall within this ellipse.

of the presettlement environment and
are the basis for many presettlement
forest reconstructions. In conjunction

When GPS coordinates are taken aCharacteristics of suspended ma-
surveyed locations, the quantity of in- tarial in the Upper Mississippi
terest is the difference from the sur-Rjyer System

with modern forest sampling, the GLO . .
records provide a means of evaluating vgyed (assgmed trge) coordmatgs. .Th'SS balle. D. M. 1995. P d
difference in coordinates is a bivariate >09alle, L. M. . Paper presente

::])giis‘ztecggr':]geec;ft?llérsglgrghone'ssvtv?tﬁimé_quantity and the probability distribu- &t the Twenty-Seventh Annual Meeting
cial emphasis on hvdrolo g and rooEj)- tion function (PDF) can be described by ©f the Mississippi River Research Con-
p Y ay an ellipse with the center at X and Y. An SOrtium, La Crosse, Wisconsin, April

plain forests in lllinois. ellipse is an appropriate shape for a27-28, 1995.

A method for measuring the spa- PDF; it has two dimensions but is not Suspended particulate material
tial accuracy of coordinates col- rectangular because the joint probabil-p|ays a significant role in the ecological
lected using the Global Position- ity of points occurring in the corners is strycture and functioning of the Upper
ing System very small, and it is generally not circu- \jssissippi River System (UMRS). For

Owens, T. W.. and D. M. McConville. lar because X and Y are not nec_essarilyéxampb' suspended particulate organic
1995. Poster presented at the Twenty- '€ Same. There are three ellipses omatter (POM) is the primary food re-
Sevent Annul Meetng o e isss- 3125 18 10 elpee e onf source wized by e eedng organ
sippi River Research Consortium, La Thestandgrd,elli se s a descrint l;’ I|sms (including muss_els, oth_ermverte-
Crosse, Wisconsin, April 27-28, 1995. p ptivet00lprates, and several fish species). Many
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contaminants absorb readily to particles; thus, the transport and Monitoring is invaluable as a means to detect
deposition of contaminants is tied closely to particle movement. changes, patterns, or trends in limnological parameters

Since 1991, the Long Term Resource Monitoring Progrange'g" water quality) butis only useful to managers if it

(LTRMP) has monitored the levels of total suspended particulaf%rOduces good information. Data (raw numbers) are

material (TSS), organic suspended particulate material (POM), ai ,ﬁn\r/errt?dtimr:o E:o:m?tlo:d(?:tsvrverrst) gynan?:r):SI:i ta':_d
planktonic chlorophyllin five sections of the UMR and in La Grange erpretation. Analysis a erpretation ot monito
g datarelies upon a good understanding of (1) the data

Pool of the lllinois River. These data show that the concentration gt : . .
total suspended material (TSS) increased in a downstream directi%?n"ectIon gffort (me'thods and sampllng de5|gn),'(2) the
and that the concentration of TSS in backwaters was generally low] stem be_lng monitored, (3) appropriate spat!al a'ir)d
than inthe main channel. The data also indicate that the contributiE) poral time scales, and (4) the rules of scientific
of organic particulate (POM) to the total suspended load declined (ierence. Examples are presented here to demonstrate
about half (from 15% to 7%) from upstream (Pools 4, 8, and 13) t \© consequences .Of 'ghoring 'these factors when com-
downstream (Pool 26 and Open River). Phytoplankton (estimat@clljmg and interpreting monitoring data.

by chlorophyll) appeared to be a significant portion of POM in  Because large volumes of monitoring data have
backwaters (on the order of 50% by weight), but organic materidleen amassed (at considerable expense), there is strong
other than phytoplankton appeared to dominate the POM of thmotivation to maximize the use of these existing data
main channel. The contribution of phytoplankton to POM variednd to ensure that future monitoring data are “compat-
ible” with them. To this end, emphasis has been placed
upon standardization of collection and analytical meth-
ods. Standardization of methods is important, but data
compatibility is not determined by analytical methods
alone. The intent of a sampling program determines
what use can be made of the resulting data, and data
properly collected to answer one set of questions may
be wholly inappropriate for others, irrespective of ana-
lytical technique. Although generality of sampling
design is desirable to ensure the long-term value and
“compatibility” of monitoring data, focus is also re-
quired to ensure that defined goals are achieved with
available resources. As a result, incompatibility in
design is sometimes unavoidable and cannot be evalu-
ated without detailed documentation of sampling de-
sign. Coordination among monitoring programs and
the advent of “metadata” (data about data) can help
alleviate this situation but cannot eliminate it.

Fluctuations in zebra mussel ( Dreissena
polymorpha ) demographics in the middle and
lower lllinois River, 1993 to 1994

Whitney, S. D., K. D. Blodgett, and R. E. Sparks. 1995.
Poster presented at the Fifth International Zebra Mus-
among study areas. Chlorophyll and POM were both maximal in theel and Other Aquatic Nuisance Organisms Conference
lllinois River. In the mainstem of the Mississippi River, averagel995, Toronto, Ontario, Canada, February 21-24,1995.
chlorophyll and POM concentrations were highest in Pool 8 and
generally declined in the downstream direction. Although the tota&]e
guantity of TSS increased downstream in the UMRS, its nutritiv
value to filter feeders (as suggested by chlorophyll and PO
fractions) appeared to decrease.

Since 1993, we have quantitatively assessed the
mographics of newly established zebra mussel
reissena polymorphagpopulations in the lower and
middle lllinois River. This research is designed to
provide a better understanding of their impacts on
Water quality monitoring: Program design and limits to specific riverine species and on the riverine ecosystem
data interpretation as a whole. Zebra mussel populations exploded in the
lower lllinois River during summer 1993, only 2 years
Her their initial discovery in this waterway. By Au-
gust, the 1993 Flood had carried veligers from upriver
populations to the lower lllinois River, where newly

Soballe, D. M. 1995. Paper presented at the Symposium on Stre
Flow and Water Quality Monitoring in Wisconsin, Madison, Wis-
consin, June 7, 1995.
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settled zebra mussels averaged 10,905 ar@arp from page 1

60,956/ at river miles (RM) 66.8 and 5.5, station biologists collected a series of common carp specimens from the Mis-

resp(_actlvely. Thesg downriver powle}t'onssissippi River, just below the confluence with the lllinois near Grafton, llli-
consisted almost entirely (>99%) of similarly y5i5  This collection site has been monitored for zebra mussels since 1992
small (<15 mm in length) zebra mussels re-and is known to be heavily colonized by them.

sulting from the first settlement of 1993. By
October 1993, zebra mussels had experiencegOllected at River Mile 217

significant mortality, averaging 47.6% at RM twenty-six contained from 1 to 204
66.8 and 21.9% at RM 5.5. By August 1994, ,apra mussels. With few excep
98.1% of the zebra mussels we collected ations, the shells were crushed ani
RM 66.8 and 51.4% at RM 5.5 were dead; livewell fragmented, but the beaks (th
zebra mussel densities were 420/ RM  pointed end of the mussel that at
66.8 and 3,883/fmt RM 5.5, indicating mor- taches to rocks) were intact

tality may have been underestimated at RM!Ucker reports that the field statio

5.5 due to displacement of dead musselshas saved the beaks for future mey

o . surement. “Because there is {
Length frequency distributions and settling ; . ; i
blockd I di indi straight-line relationship betwee
ock data collected in June 1994 in |cateverythe length of the beak and the

poor settlement of young zebra mussels atength of the zebra mussel itsel ]
both lower lllinois River sites. Conversely, we will be able to determine th
successful settlement occurred at Mississippsize of the zebra mussels each ca
River RM 217, which is only 1.5 river miles had eaten.”

below the confluence with the lllinois River. Some scientists propose im
Dissolved oxygen concentrations as low as 1-7p0rting potential zebra musse

ppm and temperatures as high as 31.2 °C wergredators in an attempt to contro -
recorded near the bottom of the main channethe exotic mussels, a concepFe s :
at RM 5.5 during sampling in late June 1994.which concerns Tucker. “Two Future scientist Moynell M. Tucker

Low dissolved oxygen, high water tempera-common Upper Mississippi River

tures, and low water levels persisted through-SyStem species have already been found to eat zebra mussels—freshwater
drum and now the common carp. The ability of these species as control

out most of July 1994 and may explain the . . : . i
) . agents should be investigated before other exotics are imported.
poor settlement and increased mortality of the

lower lllinois River populations. Tucker believes that because the common carp is both widespread and
) ) ~numerous, its potential impact on zebra mussel populations is worth investi-
Further upstream on the middle river, live yating. Dr. Steve Gutreuter, who directs monitoring and research at the EMTC,
zebra mussel densities at RM 162.3 increaseggrees that further investigation appears warranted, cautioning that "It is far
from 1,793/mMin August 1993 to 6,998/ too soon to tell whether carp might help control zebra mussel populations.
October 1993 and have remained relativelyThe fact that zebra mussels and carp are both abundant in some areas of the
stable through August 1994 (5,8368)mMor-  Upper Mississippi River suggests that carp are unlikely to be controlling the
tality remained low from July 1993 through densities of zebra mussels. However, in areas where zebra mussels may

June 1994, averaging between 0% and 2_1%a_1lready be limited by lack of suitable conditions, the additional mortality

However, demographics indicate that over—from carp predation might be important
population in 1993 and poor environmental . .
conditions in 1994 combined to cause a craerydrOIOgIC attributes  from page 3

in lower lllinois River populations. Dramatic Finally, managers responsible for decisions about future water level
fluctuations in flow and water quality factors regulation will need to recognize that a single set of rules and regulations may
in the lllinois River are expected to produce not be appropriate to help sustain a system that is characterized and defined by
significant fluctuations in zebra mussel popu-both small- and large-scale spatial dynamics. In order to maintain the overall
lations. However, zebra mussel densities frorPhysical and structural diversity of a floodplain river, a dynamic hydrograph
3,000 to 7,000/fappear to be sustainable need_s to_ be viewed as a ang—term tool_ to ensure the opt!mal _survn_/al of some
over the wide range of environmental condi-Sp.eC'eS in one year and different species in tr_\e next. With this phllosoph_y in

] . . mind, managers can work more effectively with the year-to-year flow varia-
tions experienced during the past 2 years. tjons created by climatic processes rather than against them.

Thirty-one common carp were,
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Field stations to retrieve and download LTRMP data
through "remote connectivity"

by Madelon Wise

As of January 1996, all field stadyzing special projects and for quality real time, plus they can do it them-
tions will have the capability to re-assurance of the data. This totally selves, and they don’t have to rely on
trieve and download the LTRMP datanteractive, menu-driven software is me or anyone else to retrieve the data
they have been collecting for the last @asy to use. The EMTC has the capa-for them.”
years. Accessed through a modenijlity to satisfy and send a special re-
data can be retrieved at any time. Withuest, a year’s worth of data, several
software on a Unix system, users cayears of data, or whatever combination
select data inquires by such fields &s desired using an automated method.’
component, field station, pool, or vari-
ous analytical fields and can parse ﬂl?r o
guery down to specific data.

In addition to the capability to
serve LTRMP data to the field stations,
.Hagedorn and EMTC Computer Spe-
cialist Dave Bergstedt are developing
When field stations requested data the capablity to serve LTRMP data
viously, Hagedorn had to send the over the Internet. This new application
data by E-mail after an ASCII file con- also allows users to create queries spe-

According to Computer Specialisttaining the data was generated. As cific to their needs. It works much the
Steve Hagedorn, “With this connectivrevisions were made to the database,same way as the field station software,
ity, field station staff members carthe ASCII files would become out- exceptthat this application uses point-
generate their own queries and cahated. “With the new software,” ex- and-click software that is accessed
later use the data in a SAS applicatioplains Hagedorn, “the field stations through the Internet via the EMTC
orin Lotus. This capability enables thare connected directly to the online Home Paged
field stations to create datasets for andatabase, so the data they retrieve isin

LTRMP component database spatial query tool

by Douglas A. Olsen

The EMTC collects component data for fisheries,nterface which requires no prior GIS knowledge to oper-
water quality, vegetation, and invertebrates, and storede. The user can select a pool and component, zoom to the

these data in a relational databa area of interest, then create a spatial
management system. While th subset of sampling sites by graphically
geographic locations of these dat ‘j"‘ defining a bounding box or polygon.

are also collected and stored, the 'b Next, the user can construct a query
were no tools available to auto | and apply it to the spatial subset of
mate the integration of these dat ' sites. Output options include graphical

screen display, hardcopy map, and/or
comma-delimited ASCII file.

with other spatial data. Inresponsg
to this need, a new Unix-baseqE
application has been developed
the EMTC.

The LTRMP Component Da-
tabase Spatial Query Tool is a
ARC Macro Language applicatio

Upgrades planned for the coming
year include enhancements based on
user feedback and possibly porting the
application to the PC platform. Until
this application is available for PC-
that uses the ARC/INFO geo based platforms, use is limited to those
graphic information system (GIS staff members with Unix systems run-
to facilitate visualization and spa- ning ARC/INFO GIS software. How-
tial querying of component data. The application includesver, any Program partner wishing to test this application
data for fisheries, water quality, and invertebrates for all sirnay submit a request to the EMTC. For more information
key pools (Pools 4, 8, 13, and 26, the open river, and Labout this interface,ontact the Geospatial Applications
Grange Pool). The application provides a graphical usdbivision at the EMTCo

20
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Biology professor on sabbatical at EMTC

by Tom Owens

Dr. Rob Tyser, a member of the Biology and Microbiology Department atale color-infrared aerial photos. The
the University of Wisconsin-La Crosse, is spending a year's sabbatical at gpatial accuracy of features in the
EMTC. During his sabbatical, Tyser is performing research on tempordtabases are within 5 meters of their
changes in aquatic vegetation in selected areas of Upper Mississippi Rigetual location. Tyser anticipates us-
System (UMRS) Pool 8. Tyser earned ing several analytical approaches for
his Ph.D. in ecology in 1978 from the his project, including the calculation
University of Wisconsin-Madison. of “transition matrices.”

Since graduation, he has taught at the =

University of Wisconsin-La Crosse.
For the past 10 years, he has bee
studying exotic plants invading Gla-
cier National Park and has published
several research articles on this topic.

Transition matrices track the pro-
portion of a land cover type that
changes to another land cover type or
types in following years. This analy-
sis should indicate the magnitude of
yearly variation as well as overall di-
rections of change; for example: Are
open water areas declining? Is emer-
gent vegetation increasing? The in-
clusion of four study sites will permit
an among-site analysis of variance.

Tyser will analyze several years
of data to determine what changes are
occurring in the Pool 8 vegetation and
the causal factors for those changes
His research, which uses geographi

information systems (GIS) technol- pr. Rob Tyser, professor of Biology and u ; :
ogy and spatial statistics, will focus Microbiology at the University of Wis- ! am very exmted“about this
on short-term or annual changes in consin-LaCrosse. (PhotobyMadelonWise) ~ Project,” Tyser states. “Contrary to

) ular opinion, it will be possible to
vegetation, rather than long-term changes that may be due to gradual processg P P
teac an old dog some new GIS tricks.”
such as sedimentation or succession. Once the vegetation community cha
ilﬁﬁ notes that his research is very
are quantified and described, the role of disturbance on community structure wi
be defined much a team project, drawing upon
€ defined. the active collaboration of EMTC staff,
The data Tyser is using were created by the EMTC's Cartographic Serviseduding SZTS interpreter Larry
Group, Geospatial Applications Division, using the Stereo Zoom TransfRobinson; Tom Owens, who is pro-
Scope (SZTS). GIS coverages of land cover use have been created for the wedirsg GIS support; and Sara Rogers,
1991-1995. Operated by a skilled interpreter using photogrammetric principleso is providing ecological guidance.
the SZTS can create accurate land cover databases from interpreted 1:15,008er intends to build upon his expe-
rience at the EMTC when his sabbati-
cal ends. “l will initiate a GIS course
in the Biology and Microbiology De-
Round Lake area partment, with the UMRS as a focus,”
(Pool 8) he says.

This project is an excellent ex-
ample of cooperation between the
EMTC and the river community. The
EMTC is providing the computing

Open water facility, data, and technical expertise;
N Submergents/rooted floating ' o . ) -
i Tyser is providing his scientific ex-

pertise in applying the data to solve a
)P specific problem and will facilitate
T g pe— : the transfer of GIS technology to the
T university classroomm

Examples from Tyser's study of GIS coverages derived from the Stereo Zoom
Transfer Scope.
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One of many field sampling activities conducted by the
Long Term Resource Monitoring Program is electrofishing.
During the summer and fall months, LTRMP field station staff
can be seen plying Upper Mississippi River backwaters in
electrofishing craft such as the one in the photograph below.

Electrofishing is used to collect a large number of fish at
one time in arelatively small area. Atthe front of the boat are
rings with dangling metal rods, which are lowered into the

water during the electrofishing process
These rods deliver an electrical curren
to the water, harmlessly stunning the
fish, which can then be scooped up i
nets (above, right).

Once collected and put into a hold-#
ing tank aboard the boat, the fish aré 1
measured (top left) weighed, or bothy
depending on size class and specie
Scale samples may also be taken fd 3 : > ;
later analysis. Fish are then release( — . il # -
unharmed.

The process often brings up fish
that would make any angler proud, in
cluding the handsome black crappie-
above.(Text and photos by Mi Ae Lipe-
Butterbrodt.) O
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to a networked high-tech data serving

Personal Ity P rOfileS center. The biggest job Leake’s group

had to undertake was "organizing and

A closer look at the people who make the LTRMP a succed§8ding component data into a master
database process to review, update, and

by Madelon Wise make data available.” As the group

moved to a Unix environment, the goal

«ygfcreating a network was to share infor-

Linda Leake approaches her career with a firm belief in customer service. s X ;
m{;ltlon in a cost-effective manner. “We

must approach your work with a nucleus of providing service and you must do it wi ; , ; i
asmile.” The multiple-award-winning employee sees herself as “a resource rafi@y have six Unix SEIVers configuredin
than an expert” and describes her role as that of “a coordinator, team leader, idedistributed system: if one server goes

person, trouble-shooter, guider, and promoter." down, the software is either distributed
in such away that everyone keeps work-

Although Leake has over 13 years of service in the Federal Government, m@gfor it can be loaded on another system
of her career has been in the private sector, where her expertise in automation bggadeded.”
She became interested in computers 12 )
years ago, when she used one for statis-  -€@ke is very encouraged and ex-

tical analysis of industrial scrap rates. Citéd about the “team spirit among
EMTC and field station staff members.

A member of a military family, Leake By working together as a team, we can
moved to and from many locations and he more proactive than reactive.” She
needed to keep her employment optionsstates that the EMTC has a “highly tech-
flexible. At Fort Richardson, Alaska, nica”y Competent staff” she calls the
Leake was the only computer operator “cream of the crop.”
in her division and witnessed the early
inroads of PCs into the Federal Govern- _ ol
ment. At atime when PCs were not the &€ Producing. The facilities, staff, and
norm on everyone's desk, Leake was €Sources are above average, and the
promoted to computer specialist at Fort staff has the technical ability and apti-

Richardson, which supported the Finan- {Ude to make things happen. The suc-
cial Management Divisions for all three €€SS€s of the information management

army installations in Alaska. Her job 9roup would not happen without this
talent. Without their dedication and

“That’'s why we can produce and

Information Management and Technol- ) .
ogy Support Manager’ Linda Leake (Photo was tWOfOId. tO IntrOdUCG the usercom-

by Mi Ae Lipe-Butterbrodt) munity to PCs and to design a network hard work, we would be years behind

in PC configuration. where we are now.

Atthe Sacramento, California, Army Depot, Leake worked with the automation |€2Ke Sees the Intemet as a self-
support team, which began “grassroots automation support” for 2,000 peopl&!P toolwith which“anyone whowants
Leake's team set up PCs, implemented Unix management, and was the first "<& c€an get it. Having our data avail-
directed” working team the Depot had, experimenting with team review, teg#'c 0N the Internethasresultedin areal

supervision, and team performance appraisals. Teamwork has remained a ceR&§t in data availability, as well as in

theme in Leake’s management style. more people asking more questions. The
old way of thinking was that ‘only a

During this period, Leake also continued her “nontraditional approach t@mputer jockey can do those things.’

education” by taking college courses to provide skills needed in her current job. Tt is not the way business is done
her quest to remain marketable no matter her location, she has attended commugdfyy. Now the computer group is here
colleges, universities, the Department of Defense Engineering College, and sche®lprovide services and tools to staff
in Europe. members and the community.”

Leake believes a job needs to “keep the fun in” to remain exciting and One accomplishment Leake is es-
challenging. “Keep an open mind and an open outlook. You must be up to gially proud of is her work with West-
challenge,” she asserts. When Leake’s facility in Sacramento became targete@farwisconsin Technical College. In
closure, she began to search for a new position that would provide her the challeyg®3, she started discussions with
she demands. After discussions with EMTC Information and Technology Serviagg\vTC and subsequently a cooperative
Director Norman Hildrum, Leake believed that the EMTC would meet her criteriggreement was implemented with the

Leake has seen remarkable changes in the four years she has worked atqigde to employ their students at the
EMTC, as the Center moved from a PC and stand-alone DOS software environnfeid C- “This is a wonderful opportu-
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nity for students to obtain real world
skills. As a result of their experiences NeW tOOIS for an Old prObIem
here, they become very marketable job by Beverly Friesen

seekers. By developing a student base, ) . .
we also reap benefits. The cooperative  The Environmental Management Technical Center hosts a World Wide Web

agreement has been rewarding to watcl$ite to provide free access to a wide variety of biological, physical, spatial,
grow through the years.” graphic, and written information relating to the Upper Mississippi River System
(UMRS) and adjoining geographic areas. One application that has proven useful
. to our Partners is the ability to view and download aerial photographs. Through
By Worklng together an interactive map, photos of the UMRS can be accessed at the EMTC’s Home
Page by graphically pointing and clicking on an area of interest.
as a team, we can _ _
Recently, Steve Lee of the Minnesota Pollution Control Agency was called
i out to an oil spill when the St. Paul Coast Guard detachment reported a strong
be LU proaCtlve diesel fuel odor and an oil sheen 3 miles long north of Lock and Dam # 8.

; Following this call, Lee was in
than reactive. contact with the EMTC and noted:

. ) “We are learning to use new tools
In addition to serving as aresource ¢y, an old problem—responding to
for local schools and other Federal fa‘spills and the illegal disposal of oil

cilities, Leake also serves onthe WWTC 1 our waters. A couple of the tools
Computer Advisory Committee. Inher \ o 4.0 very excited about are the

second year as the only representative o sitive area database and related
from the Federal or State sector, Leakemapping being done by the EMTC

serves with computer experts: from the 5.4 Upper Mississippi River Basin
area’s major private corporations such aqsqciation in support of the Environ-

as Trane, Heileman, and Dairyland yentq protection Agency’s efforts to
Power. The Committee meets semi-yeye|op oil spill preparedness plans
annually to review the curriculum and e the Oil Pollution Act of 1990.
make recommendations to the college.thase tools will allow us to prepare
Leake states that her participation for spills before they happen and will
in the 1993 U.S. Fish and Wildlife Ser- greatly improve the decision making
vice Management Training Program was processes during response to spills.”

instrumentalindevelopinghérmanage- | ¢ continues, “Recently, oil Interactive map from the EMTC Home
ment philosophy. She_ra_tes thistraininggpowed up at Lock and Dam 8. Page. Users can pointand click on areas
as an A plus. The training “gave me ayyjisconsin and Minnesota Department of interest to download aerial photo-

raphs.
bag of tools and helped me learn moreyt Natyral Resources game wardens 9P

about teamwork.” and the Coast Guard began field efforts to locate the source of the oil. While we
Teamwork is paramountin Leake’s Were in contact with them, we connected to the EMTC Home Page via the

group, where the workload is heavy. Internet and downloaded several aerial photographs of the area. These photo-

She promotes empowerment of her staff graphs helped us to better interpret the more traditional maps and charts we have

and staff members manage the day-tobeen using. Had this been a major spill, the sensitive area data, maps, and aerial

day operations. Leake believes in in-Pphotographs would be invaluable. We're looking forward to completion of the

formed group decisions and cross-train-mapping and photo projects and their distribution to spill planners and respond-

ing. “I'm here to help them hurdle ers.”

problems.”

In January, a link will be added to serve Environmental Protection Agency

“l like to afford my staff opportu- digital data and files for the Inland Waterways Mapping Project, a special
nities to see the bigger picture of theinteragency project between EPA Region 5 and the EMTC to provide commu-
LTRMP; for example, havingthemwork nity planners and oil spill responders with graphical information on the re-
on the Annual Work Plan, give tours, go sources at risk during a spill. The Center serves as the central repository site for
to a meeting for me, or actin my place.” all data for this project, including databases for water intakes, marinas/ramps,
She reminds her team\Ve're here be- potential spill sources, locks and dams, and tribal lands, plus scanned 1:24,000-
cause of the Programc4 scale and 1:100,000-scale USGS quadrangles for the six states within EPA

See New Tools on page 16
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Hill, L. 1995. Geospatial Applica-

New Reports

National Biological Service, Environmental

The following reports were recently \ ,naqement Technical Center, Onalaska,

P008-2. 13 pp. + Appendixes A-E. (NTIS

tion: Refuge expansion acreage analysis. #PB95-114715)

Owens, T., and K. D. Hop. 1995.

completed and have been distributed to Pro-y.sonsin. August 1995. LTRMP 95-P005. Long Term Resource Monitoring Program

gram partners. LTRMP reports are avail-
able through the National Technical Infor-
mation Service, 5285 Port Royal Road,
Springfield, Virginia 22161 (800/553-
6847 or 703/487-4650).

13 pp. + Appendixes A-C.

Joria, P. E. 1995.
Geospatial Application:
Assessment of merged Landsat
TM and SPOT panchromatic data
for Pool 26, Upper Mississippi River
System.National Biological Service,
Environmental Management
Technical Center, Onalaska,
Wisconsin, September 1995.
LTRMP 95-P010. 21 pp. +
Appendix A.

Admiraal, D., and M.
Demissie. 1995Velocity and
discharge measurements at
selected locations on the
Mississippi River duringthe 4
Great Flood of 1993 using
an Acoustic Doppler Cur-
rent Profiler. Pages 222-
234in the Proceedings of the International

Joint Seminar on Reduction of Natural and Sparks. 1995. Impacts of settlement on

Environmental Disasters in Water Environ- floodplain vegetation at the confluence of

ment, Seoul National University, Seoul, the lllinois and Mississippi Rivers.Re-

Korea, July 18-21, 1995. Reprinted by the printed by the National Biological Service,

standard

operating  procedures:
Photointerpretation. National Biological
Service, Environmental Management Tech-
nical Center, Onalaska, Wisconsin, July
1995. LTRMP 95-P008-1. 7 pp + Appen-
dixes A and B.

Robinson, L. 1995Long Term
Resource Monitoring Program standard
operating procedures: Automated Stereo

Zoom Transfer ScopeNational Biological

Service, Environmental Management

Technical Center, Onalaska, Wisconsin,

November 1995. LTRMP 95-P008-4. 16

Nelson, J. C., A. Redmond, and R. E. pp.

WIlosinski, J. H., D. E. Hansen, and
S. R. Hagedorn. 1999.ong Term
Resource Monitoring Program proce-

National Biological Service, Environmen- Environmental Management Technical Cen- dures: Water surface elevation and

tal Management Technical Center, ter, Onalaska, Wisconsin, July 1995.

Onalaska, Wisconsin, August 1995. LTRMP 95-R004. 17 pp.

LTRMP 95-R007. 13 pp.
PP Olsen, D. A. 1995Geospatial appli-

Arndt, L., and D. Olsen. 1995.ong
Term Resource Monitoring Program stan- alization tool. National Biological Service,
dard operating procedures:
ARCEDIT digitizing. National Biological ter, Onalaska, Wisconsin.
Service, Environmental Management Tech- LTRMP 95-P006. 5 pp.
nical Center, Onalaska, Wisconsin, August
1995. LTRMP 95-P008-3. 12 pp. + Appen-
dixes A-K.

Owens, T., and K. D. Hop. 1995.
Long Term Resource Monitoring Program
standard operating procedures: Field

Bhowmik, N. O. 1995. Impacts of station photointerpretation National
1993 floods on the Upper Mississippi and Biological Service, Environmental
Missouri River Basins in the USAPages
127-154in the Proceedings of the Interna- Wisconsin, August 1995. LTRMP 95-
tional Joint Seminar on Reduction of Natu-
ral and Environmental Disasters in Water

Production Environmental Management Technical Cen-

discharge. National Biological Service,
Environmental Management Technical
Center, Onalaska, Wisconsin, August
1995. LTRMP 95-P002-4. 9 pp. +

cation: Aquatic habitat analysis and visu- Appendixes A-OO

May 1995.

New Tools from page 15

Region 5 (Indiana, Illinois, Michigan,
Minnesota, Ohio, and Wisconsin).
Locations of pertinent documents and
additional sources of information also

Management Technical Center, Onalaska, Wil be provided through links to

other web sites and Home Pages on
the Interneta

Environment, Seoul National University,

Seoul, Korea, July 18-21, 1995. Reprinted
by the National Biological Service, Envi-

ronmental Management Technical Center,
Onalaska, Wisconsin, August 1995.
LTRMP 95-R005. 28 pp.

United States
Department of the Interior
Environmental Management Technical Center
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Onalaska, WI 54650
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Demissie, M. 1995. Sediment load
during flood events for lllinois streams.
Pages 341-357n the Proceedings of the
International Joint Seminar on Reduction
of Natural and Environmental Disasters in
Water Environment, Seoul National Uni-
versity, Seoul, Korea, July 18-21, 1995.
Reprinted by the National Biological Ser-
vice, Environmental Management Techni-
cal Center, Onalaska, Wisconsin, August
1995. LTRMP 95-R006. 17 pp.
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