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he Great Lakes Environmental Research Labora-
T tory (GLERL), located in Ann Arbor, Michigan,

is 1 of 11 environmental laboratories operated by
the National Oceanic and Atmospheric Administration
(NOAA), Office of Oceanic and Atmospheric Research
(OAR), through the Environmental Research Laborato-

ries Directorate.

GLERL’s mission is to conduct integrated interdis-
ciplinary environmental research in support of resource
management and environmental services in coastal and
estuarine waters, with a special emphasis on the Great
Lakes. GLERL'’s research has traditionally been
focused on investigations to improve our understanding
of, and ability to predict, the biological, chemical, and
physical processes occurring in natural ecosystems.
Such processes influence the fate and effects of pollut-
ants, the cycling and through-put of nutrients and
energy within the food chain, water quality, and water
quantity (lake levels and the hydrologic cycle), or they
pose a hazard to the human population who use the
natural resources of the ecosystem. In addition,
GLERL cooperates closely with other federal, state,
and local agencies, private industry, academia, and the
general public on major environmental projects in the
Great Lakes.

The products of GLERL’s research are made
available on a regular basis as scientific publications,
NOAA Technical Series reports, computer programs
and computer-based models, brochures, posters, and
presentations at scientific and public meetings. These
products are used by government, educational, and
private organizations for many different purposes
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ranging from informational to actual applications and
operational use. During FY 91, 51 scientific publica-
tions by GLERL authors were published, and 57 talks
were presented by GLERL staff at scientific and public
meetings and in schools.

This annual report describes the significant activi-
ties and accomplishments of GLERL staff during the
period October 1, 1990 - September 30, 1991. For
general information on how to obtain GLERL products,
see the Facilities and Services section of this report.

GLERL’s scientific programs are organized into
five coordinated research programs considered critical
to the NOAA mission and to Great Lakes problems
(Coordinated Ecosystem Research, Climate Variability
and Global Change in Large Lakes, Marine Hazards
and Water Management, Pollutant Effects, and Non-
Indigenous Species), the Nutrient Enhanced Coastal
Ocean Productivity (NECOP) and CoastWatch pro-
grams, and several independent research projects.
There is also a number of support units that provide
technical, operational, and administrative assistance to
the scientific staff:

@ a Marine Instrumentation Laboratory, where instru-
ments and systems for hands-on and automated field
collection of data are designed, built, and maintained,;

e a Computer Systems Group that maintains GLERL’s
in-house computer network, the interface with off-site
mainframe and super computers, and provides related
user support to the GLERL staff and others;
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o a Publications Unit that is responsible for providing e the R’V SHENEHON, GLERL'’s research vessel and
editorial and publications support to the GLERL staff,  the primary platform used by GLERL staff for field
distributing GLERL publications, and responding to operations on the lakes;
related information requests;

o and an Administrative Office that provides person-
e a Library that maintains a research collection nel, budget, purchasing, and facility information and
tailored to GLERL staff needs and which offers special management of the laboratory.
retrieval services for materials not in the existing
holdings;

Director
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Coordinated Research Programs
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—————————— Pollutant Effects — — — — — — — — —
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————— Marine Hazards and Water Management Research — ~— — —

independent Research Projects

Figure 1. GLERL's Organizational Structure
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ecently, two species were introduced into the
Great Lakes that have the potential to dramati-
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ecosystem: the zebra mussel (Dreissena polymorpha),

cally alter trophic relationships of the entire

and the spiny water flea (Bythotrephes cederstroemi).
Dreissena is capable of increasing in numbers very
rapidly. This species will likely have ecological
implications to other species and have a profound
impact on the cycling of materials. Bythotrephes has
become a dominant member of the plankton in all of
the Great Lakes. Our own preliminary work suggests
that Bythotrephes is a voracious selective predator.
Recent shifts in Lake Michigan zooplankton commu-
nity structure from Daphnia, the favorite food of
Bythotrephes, to copepods have been hypothesized to
be caused by Bythotrephes. The goal of this program is
to expand our knowledge of the biology and ecological
impacts of non-indigenous species in the Great Lakes.
Individual scientific studies within this coordinated
research program including FY 91 accomplishments

follow.

Examining the Impacts of the Zebra Mussel,
Dreissena polymorpha, on the Lower Food Web
of Saginaw Bay.

The objectives of this project are (1) to define
changes in the abundance, biomass, and composition of
the lower food web of Saginaw Bay that have resulted
from the invasion of the zebra mussel, (2) to construct a
model of carbon flow through the system and deter-
mine process-oriented changes, and (3) to monitor
changes in the abundance and distribution of the zebra

LF. Nalepa, Program Leader

mussel in the bay. In FY 91, a meeting was hosted to
plan agency coordination and resource pooling result-
ing in an agreement between GLERL, the Michigan
Department of Natural Resources (DNR), the U.S.
Environmental Protection Agency (EPA), and the U.S.
Fish and Wildlife Service (FWS) to provide resources
to enhance research efforts. A request for proposals
was issued to address research gaps through academic
institutions. Consultations with potential collaborators,
reviews of proposals, and relevancy to planned GLERL
activities in Saginaw Bay provided a basis for funding
grants. An expanded sampling program was initiated
in Saginaw Bay in April 1991. A total of 26 sites were
sampled monthly until November. In June 1991, two
sequential sediment traps were placed in the bay to
determine seston settling rates. Also, six current
meters were placed in the outer bay to determine water
exchange rates between the inner and outer bay.
Artificial substrates were constructed and placed at four
sites in the bay to document the rate and temporal
variability of settling by zebra mussel veligers. Divers
were employed to document zebra mussel densities in
the bay. Mesocosms were constructed, and preliminary
experiments were conducted to determine small-scale
changes in nutrients, bacteria, phytoplankton, and
zooplankton as a result of the filtering activities of

zebra mussels (Figure 2).

Metabolic Physiology of the Zebra Mussel,
Dreissena polymorpha.

Objectives of the program are (1) to seasonally
determine oxygen consumption, nitrogen (ammonia)




























































































































































