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“The St. Croix Watershed Research Station has more potential than any facility in the country to
create a model for communicating science to the general public accurately and rapidly.”
Final Report, National Science Foundation Panel Review, 2000

“We are incredibly fortunate to have a world-class field station focus its attention on the St. Croix
National Scenic Riverway. The Station’s scientists are highly skilled at applying science to real world
issues. Looking to the future, I see an increasing role for the Research Station as the population of
the watershed continues to increase and threats to the Riverway rise.”

Finding answers to important environmental questions impacting the St. Croix Basin and watersheds worldwide

Randy Ferrin, Chief, Natural Resources Division, St. Croix National Scenic Riverway

“What sets the St. Croix Watershed Research Station apart is the way it is integrated into the whole.
It operates with excellence at an international level, where it contributes to an elite scientific
community. Then it brings back the knowledge gained and incorporates it into work that is quite
specific to the St. Croix. The Station offers us all a new dimension to the way we can care about—
and for—this river.”
Irene Qualters, St. Croix Valley resident and Research Station benefactor
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A cluster of buildings beside a spring-fed creek in Washington County, Minnesota:
this is the home base of the St. Croix Watershed Research Station.
Here, scientists pursue lines of inquiry leading to startling insights, from the discovery of
new species to the surprising role of sulfur emissions in mercury contamination of fisheries.
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Innovative dating and analysis techniques are used as tools to take the mystery (and the

“We must use good
science to shape testable
strategies in places like
rivers and marine
systems where traditional
conservation tools simply
do not work.”
Steven J. McCormick,
President and CEO,
The Nature Conservancy, 2004

politics) out of assessing change in aquatic ecosystems. It is work that pushes the boundaries
of existing understanding about lakes and rivers and the landscapes in which they are
embedded. It is the kind of “good science” needed to form the basis for land-use decisions
and conservation strategy.
With the Science Museum of Minnesota as its parent organization, the Station has
unparalleled opportunity to bring its research findings into the public arena. This link to a
top-notch educational institution has become increasingly important as the Station’s growing
body of environmental research brings to light information with direct relevance to public
health and quality of life.
Elegant research. Discoveries that inspire action. Through the museum and other Station

“It is not too late to turn the clock back on this river system. It will take science and
policy—together with public passion—to bring the St. Croix back to where it should be.”

outreach efforts, the public can share in the excitement—and lessons learned—from
investigations in the St. Croix Basin and around the world. The crater lakes of Mount
Kenya, the Florida Everglades, Alaskan coastal inlets, the ancient lakes of Mongolia: all

Dan Engstrom, Station Director and lead scientist on a recently completed
report on sediment and nutrient impacts to the St. Croix River

have important stories to tell about natural systems and their interplay with human activity.
Science is the route. Hope is the watchword.

On the surface, it is a quiet morning.
But here, the quiet is a sign of intense activity.
In the lab, a technician frowns at a series of yellow peaks on her computer screen. She determines that the sediment
sample from Chichagof Island, Alaska dates from the late 1800s. Behind her, acid bubbles in a vial to extract lead-210
from the next sample she will analyze. Down the hall, a hydrologist prepares a lecture on mercury for a Minnesota
water conference. He pauses to make an addition to a packing list for an upcoming research trip to Mongolia. In an
adjacent office, the lab manager interprets data related to sulfate levels from a study site in a northern Minnesota bog.

Just the Facts

The office of the aquatic microbiologist is dark. Today he works from home, where he has just emailed a colleague
regarding a study of diatoms (a type of algae) in 79 Minnesota lakes. A deadline looms; the data are needed for a
mathematical model that will guide standards for limiting phosphorus inputs to lakes in an agricultural region of the
state. Back at the Station, another staff scientist—an environmental engineer—meets with the Station Director in the
conference room. They are preparing a patent application for a system that accelerates plant growth, giving hard-toestablish species a better chance in prairie restorations. As they speak, the system is already being used to grow plants
destined for a restoration site on the bluffs of the St. Croix. This afternoon, the Station Director plans to prepare for
an upcoming briefing with a U.S. senator. The senator requested the meeting, seeking insight into the global
problem of toxic mercury.

Six-member core scientific team with
specializations in aquatic ecology,
environmental history, geochemistry,
prairie dynamics, hydrology, and
modeling

The St. Croix Watershed Research Station was established in 1989 as a branch of the Science Museum of Minnesota.
In the classic tradition of field stations worldwide, it is based in a locale—the St. Croix Valley—that offers
opportunity to study an outstanding natural system. The Station routinely hosts visiting researchers who use its land
base, on-site housing, and state-of-the-art lab facilities to support their investigations in the riverway. For a core
scientific staff, the St. Croix is both the subject of intense research and a jumping-off place for grant-funded
watershed inquiries around the globe. Together with its colleagues in the scientific community, the Research Station
is driven by the necessity of finding solutions to critical environmental problems such as loss of biodiversity and
degradation of surface and groundwaters.

Established in 1989 as the
environmental research department
of the Science Museum of Minnesota

350-acre land base in Washington
County, MN with 17,700 square feet
of facility space, including
administrative offices, four research
labs, reference library, residence for
visiting scientists
More than 70% of research dollars
directed to studies in or relevant to
the St. Croix Basin

Focus on Home: Science in Action for the St. Croix
Studies led by Station scientists and visiting researchers form the basis for conservation initiatives that benefit this
National Wild and Scenic Riverway.

“There before us,
trapped inside the core
tube, was a five and a
half foot column of dark
mud: fine grained
riverine sediments laid
down gradually over
time, modern at the top
and extending
downward into history.
I knew that in the next
push, we could drive
back 10,000 years if we
wished—to a time just
after the flood waters
from Glacial Lake
Duluth scoured out the
St. Croix Valley. But
300 years will be plenty
of history for today.”

Change is natural. Or is it?
Systematic monitoring of water quality in the St. Croix began in the 1970s. Environmental conditions prior to that time
have largely remained a mystery—until now. In 2003, staff scientists completed the first-ever comprehensive historical
reconstruction of two key water quality indicators: nutrients (especially phosphorus) and suspended sediment. At
excessive levels, both act as pollutants in aquatic systems. By analyzing sediment cores taken from the bed of the lake-like
lower St. Croix, Station scientists discovered a three-fold rise in the levels of these indicators since the time of European
settlement. Fossil algae echoed the changes, showing population shifts consistent with diminished water quality.
The results were disturbing: the St. Croix is not the pristine river that many had perceived it to be. Do these elevated
levels mean that the river is poised at a critical threshold beyond which changes may be difficult to reverse?
The Station is not waiting to find out. In complementary research, staff scientists have developed new methods to
“fingerprint” sources of sediment and determine the mechanisms of its transport into waterways. This critical
information will allow resource managers to target key problem areas with corrective measures. The Station is also
one of ten cooperating member organizations of an inter-state Basin Team leading efforts to improve water quality
in the riverway. Among other initiatives, this group is setting standards for meaningful nutrient reductions to be
accomplished through regulatory and non-regulatory controls.

“Since the St. Croix Watershed Research Station doesn’t have a political agenda,
the information provided by their scientists has been accepted by all parties in this
issue. The Station’s data showed that the creek is a unique resource and warrants
a unique approach to managing the city’s growth. All too often, development
proceeds without this kind of information.”
Steve Kernik, Environmental Planner, City of Woodbury

Will the proposed municipal wells destroy this trout stream?
Good question. Fortunately, when a plan was proposed to install 13 municipal wells in Woodbury, MN, there
was already a body of information that could shed considerable light on the issue. The Station had recently
completed an independent two-year study of Valley Creek, a tributary to the St. Croix. Staff scientist Jim
Almendinger was able to supply data indicating that the wells would likely draw from the same portion of the
aquifer that supplies more than 90% of the creek’s water. Given state guidelines regarding diversion of water
from trout streams, the City was prompted to undertake a more intensive review. If conservation practices such
as water restrictions and managed pumping regimes are determined to provide inadequate protection to the
stream, the City will consider alternate sites for the well field.
In public meeting rooms throughout the Valley, community leaders are regularly faced with the challenging
task of evaluating proposed land-use changes. The Research Station works to support this process with an
ever-expanding archive of unbiased, scientifically grounded information about the watershed.

Extracting St. Croix River history in the
form of a sediment core. Pictured: Mark
Edlund, staff scientist, with Laura Triplett,
graduate student and co-investigator

Staff scientist Mark Edlund was part of the team conducting this study of the river’s past. “What I envision coming
out of this,” says Edlund, “is not so much research papers that will appear in scientific journals—which they will—
but I think that this project is one that’s going to make a difference to the public. I think policies will be changed
as a result of this science.”

Dan Engstrom
Research Station Director

St. Croix River Timeline
1 billion years before present

Future site of St. Croix Basin covered by
mountains higher than the present-day Rockies.

12,000–7000 YBP

1850s–1900

1940s–1950s

Present

Ancestors of American Indians present in the area. Continental ice
sheet retreats, establishing St. Croix Valley as it is today. River swells
with torrent of meltwater from Glacial Lake Duluth (predecessor to Lake
Superior). Lake-like lower St. Croix created by damming effect of delta
at its confluence with the Mississippi.

Intensive logging. Dakota and Ojibwe peoples largely displaced from
native lands. Increased land clearing associated with European
settlement. Lake St. Croix core samples show decline in white pine
pollen, increase in ragweed pollen, and first appearance of wheat
pollen. Sediment accumulation rate in the river begins to rise.

Sediment loading peaks at 8x pre-European levels; massive inputs
from agricultural activities along tributaries. Introduction and
widespread use of phosphorus fertilizers post-WWII. Core samples
show spike in phosphorus to more than 2x pre-European levels
with marked increase in blue-green algae.

Clean Water Act has led to a 60% drop in point-source mercury,
but atmospheric deposition is still a serious concern. Development
accelerating: population growth rates of counties in lower St. Croix Basin
rank among highest in the country. Sedimentation rates and phosphorus
levels are roughly 3x higher than in the 1800s and continue to trend
upward. Research Station acts on findings, working with inter-agency
Basin Team to prevent further degradation and improve water quality.

The Water is Wide: Protecting the Larger River
It seems an irrefutable fact: at its widest point, the St. Croix River measures 6,600 feet from shore to shore. Yet from
an ecosystem perspective, there is no such distinction between the water’s edge and the land beyond. Each of the
river’s native species (more than 100 of which have official status as Endangered, Threatened, or Special Concern
species) is impacted by events occurring in upland areas of the watershed. The river continually reinvents itself with
what it receives via surface and groundwater. Even the sky above—a highway for migrants—is a part of the system.

being spent each year to plant prairie through programs like the Conservation Reserve Program—with a typical seed
mixture composed of mostly three to five species of grasses. Plants such as blazing star, gentian, indigos and other
so-called ‘forbs’ are often limited or even absent in the mix. That’s great for preventing erosion and preserving water
quality, but our research findings suggest that a more diverse planting is needed to support wildlife richness and
abundance. If we want restorations to provide habitat for native songbirds, butterflies, and small mammals—then
grasses alone won’t do it.”

“If it doesn’t function like a
prairie, it’s not a prairie.”
Shawn Schottler, staff scientist

Creating a Corridor

“We have a window of
opportunity to apply these
tools to the St. Croix.”

It is this larger river that the Research Station had in mind when it partnered with neighboring land-holding
organizations to create the St. Croix Greenway. Grant monies and private donations made possible the acquisition of
three key parcels to link existing protected properties. The result? A four-mile long, roughly 2,500-acre corridor
extending westward from the river, securing a haven for red-shouldered hawks, rare Blanding’s turtles, nesting
trumpeter swans, artesian springs, fragile river terraces, and other natural features. The Station will continue to work
cooperatively with its partner organizations to manage, enhance, and—if funding and community support allow—
extend this ecologically significant area.

Jim Almendinger, staff scientist

Restoring Native Plant Communities

Through ongoing research to refine optimal seeding mixes, rates, and densities, the Station aims to give government
agencies and restoration businesses the solid data needed to support a shift in the current planting standards. To date,
cost and availability of forb seed has been part of the problem. But a shift in demand could put market forces to work
for the benefit of more diverse prairies. “This isn’t about pretty flowers,” says Schottler, “although there’s nothing
wrong with pretty flowers. Rather, it’s an effort to bring more authenticity to restoration efforts, to design plantings
that function more like native prairies.”

Smart model + Careful interpretation = Better decisions
Through the popular program “Burn, Plant, and Learn,” the Station has provided private landowners with technical
expertise as well as hands-on assistance with native prairie restorations and removal of exotic species. Begun formally
as a grant-funded project, this initiative has since taken on a life of its own as
word has spread and public interest continues to rise. Sustaining this
outreach will be a high priority in the coming years.

The Science of Restoration
For the Research Station, prairie restoration is also the subject of research—
research with the potential to fundamentally change the way that most
prairie restorations are currently done. Staff scientist Shawn Schottler heads
the Station’s investigations into the science of restoration. “Our major focus
is to develop, test, and quantify methods to maximize plant diversity in
restorations,” explains Schottler, “and in turn, to quantify the relationship
between plant diversity and wildlife value. There are millions of dollars

Imagine a computer modeling program that could offer a kind of “trial run” for conservation policy and land-use
planning. You could propose a course of action, and the model would calculate the likely impacts. You’d get an
educated glimpse of outcomes before investing considerable time or funds. Equally important, you could assess
future implications of inaction.
“This technology is rapidly evolving and has tremendous potential for the St. Croix,” says Jim Almendinger, lead
scientist for the Technical Assistance Program for Watersheds (TAPwaters). As part of this initiative, Station
scientists will create a computer model of the St. Croix Watershed and provide technical assistance to help resource
managers and policy-makers put it into action. The model will be designed to calculate projected water quality
impacts of changes in land cover (row-crops, residential lawns, and paved surfaces) as well as practices (phosphorus
fertilizer use, tillage practices).
“I’d like to see the Station become a major base for the application of modeling to resource management decisions
in the watershed,” says Almendinger. “We have a window of opportunity to apply these modeling tools before the
St. Croix becomes seriously degraded—and we can’t let that chance slip by.”

(top) Scientist Shawn Schottler and Station
Friends preparing to plant seeds on prairie
study plots—and returning to see the
results after three years (bottom)

Where We’ve Been
International research—often undertaken with collaborators from other institutions—provides opportunity for
Station scientists to refine their investigative tools while making a contribution to watershed issues of global
significance. Here’s a sampling of where our travels have taken us and what’s been gained as a result.

Glacier Bay, Alaska
The question: How do lakes evolve naturally over time?
This study was featured as a cover story in the journal Nature in November, 2000. It focused on 33 Alaskan lakes that
ranged in age from 10 years to 14,000 years old. Surprisingly, the lakes were found to become less biologically productive
over time. This refuted the widely accepted belief that lakes naturally become more nutrient-rich as they age.
Why it matters: In general, data from pristine sites helps to establish a baseline for understanding impacts of human
actions on the environment in other settings. Specifically, this study offered a cautionary note to those who would cite
natural change as the assumed cause of over-enrichment in aging lakes. Diminished water clarity, low oxygen levels,
and profuse algae blooms can no longer be simply dismissed as natural succession.

The High Arctic
The questions: What is the impact of mercury on living systems in this remote polar region?
How does the toxin cycle between air, land, and water at high latitudes?
The Station is among the top facilities in the world working on the problem of mercury contamination. Among
other findings, this study revealed that mercury pollution in the Arctic is just as severe as at lower latitudes and is
further compounded by unusual atmospheric conditions that develop during the Arctic spring season.
Why it matters: As an airborne pollutant, mercury is capable of staying aloft for thousands of miles before settling
onto land or water far from its point of origin. Once in water, it is transformed by bacteria into an organic form
known as methylmercury. This neurotoxin can be taken up by fish and other organisms. While regional sources can
increase levels of atmospheric mercury, it is a problem that will require a global perspective and global action to solve.
The mercury in our waterways—and our fish—comes from sources as close as the nearest coal-fired power plant and
as far away as China.
Scientific investigations around the world:
from Glacier Bay, Alaska (top) to the lakes
of Mongolia (bottom)

On the national level, the issue of standards and methods for industrial mercury reduction is currently being debated
in a highly politicized climate. The Station’s cutting-edge mercury work, together with that of its colleagues in the
scientific community, has never been more important.

Mongolia: Lake Hövsgöl
The question: What can we contribute to the understanding of biodiversity in this “most pristine
large lake on earth”?
Working from the research vessel Sükhbaatar, a research team led by staff scientist Mark Edlund
conducted the first comprehensive modern-era inventory of the ancient lake’s assembly of diatom
species (a distinctive group of microscopic algae). In addition to documenting species previously
unknown to science, this study found the first evidence in the lake of so-called “species flocks,”
groups of related diatom species that have evolved specific to this 1.6 million-year-old lake.
American and Mongolian scientists were trained in the methodology to continue these studies
in the years ahead.
Why it matters: In part, the Lake Hövsgöl study is an act of discovery in the classical sense of
pushing the frontier of human knowledge. This lake is a treasure—a World Heritage Site—and
its natural systems must be well understood if they are to be protected. Scientists also have a keen
interest in diatoms because they offer clues to larger-scale processes at work in watersheds.
Diatoms exhibit distinct environmental preferences and tolerances that make them useful as
biological indicators of water quality. Covered by a cell wall of “biological glass,” they also have
the benefit of enduring for centuries in sediment, offering scientists the opportunity to create a
picture of historical changes in water chemistry and even climate. Studies such as this allow Station
scientists—and others—to further refine the use of diatoms as a tool for understanding change in
aquatic systems.

…and the world comes to our labs
They arrive via delivery van: in small plastic cups, packed in cardboard boxes or tucked between
ice packs in camping coolers. They come from scientists throughout the U.S. and from such farflung places as Antarctica, New Zealand, Western Europe, Africa. With the right equipment and
an experienced technician, these samples are transformed into evidence of past and present environmental conditions
in watersheds. The Station operates four primary research laboratories that provide some 3,000 analyses of soil and
water samples each year. Its lead-210 lab for radiometric dating is one of just a handful in the country and among the
most active in the world. Yet, it is the combination of a lead-210 lab, microscopy lab, gamma spectrometry lab, and
main lab with instrumentation for organic and inorganic analyses that makes the facility such an asset. Collectively,
these labs play a supportive role in the investigations of staff scientists, visiting researchers, and a wide network of
valued collaborators.

Raising a sampling tower for
atmospheric mercury on the tundra
at Toolik Lake, Alaska

Where We Need to Go
Director Dan Engstrom
The St. Croix Watershed Research Station is entering a tremendously exciting phase. On the regional level, our
research findings are the linchpin to a multi-state initiative to reduce the pollutant load to the St. Croix. On the
national and international stage, we are privileged to be leading major studies on mercury, climate change,
biodiversity, and other critical environmental issues of our time. It is rewarding—and humbling—for the Station to
be characterized as a “phenomenal success story” in a recent National Science Foundation (NSF)-funded review.
The same NSF review has helped to clarify the challenges ahead for this still-young field station (see Identified
Needs, far right). It’s time to increase our volume of research to match rising environmental threats to the St. Croix
Basin. It’s time to be more pro-active about communicating our findings and creating opportunities to implement
research-based conservation strategies. It’s time to ensure that the Station will have the resources it will need to be
in operation ten, twenty, even fifty years from now.

“Federal grant support for
basic research activities has
been steadily eroding in
recent years, which makes
contributions from the
general public to
‘homegrown’ research
institutions like SCWRS
all the more critical to
maintain the flow of
scientific information
to communities and
lawmakers.”
Dr. Carl Lamborg
Woods Hole Oceanographic
Institution, Massachusetts

Responding to these recommendations will require a significant shift in the Station’s financial framework. Currently,
70% of the operating budget is generated by research grant income. A dedicated endowment fund established with
gifts from private donors provides roughly 20%. With this scenario, the Station’s greatest strength is also its greatest
vulnerability. Staff scientists have been remarkably adept at obtaining grants; that says good things about the research
inquiries we undertake and the caliber of the work done here. The flip side of this reliance on grants, however, is
that it offers little in the way of security to the operation as a whole. It also limits our flexibility to explore promising
new directions or respond quickly to emerging environmental issues. That’s a situation we hope to remedy—now—
with a boost to the Station’s endowment.
Increasing endowment support to 40% of operational income would vastly enhance the Station’s current capabilities.
Even the best research will not help the St. Croix Basin or other watersheds unless we are successful in getting the
information to the right places, in the right way, at the right time. In the case of the St. Croix, that time is now. By
the year 2020, we’re looking at over half a million people living in this watershed; that’s more than a 25% increase
over the year 2000. Landscapes in the watershed are transforming before our eyes. The environmental threats are
real. The solutions are complex. We must maximize the Station’s potential to reach the public through the Science
Museum of Minnesota and other engaging means. We must create more opportunities for our scientists to empower
local leaders with hard facts and with tools for positive action. It’s not going to happen magically. The Station must
secure financial support outside of research grants in order to broaden our outreach efforts and better address current
environmental concerns.

Increasing the Station’s permanent endowment is the most effective way to secure long-term support. With a
successful endowment campaign, the Station will be able to address such critical programmatic needs and make
important advances toward achieving its mission. But the big picture—a solid funding base—is what’s key here.
Truth is, we intend to keep writing grants. It’s healthy for an organization to run a bit lean, to have to justify the
value of its projects and demonstrate that it did what it set out to do. What this endowment campaign is really
about is making the Station less vulnerable to shifts in “soft money,” so that changes in availability of grant
funding would no longer jeopardize the Station’s very existence.
Development professionals would say that this is not a “bricks-and-mortar” project, since the funds will not be
dedicated to a structure. Yet that is precisely what this endowment campaign is about. We are putting the Station
on a stronger footing. We are reinforcing its frame.
There is work to be done for the benefit of the world’s watersheds—especially the St. Croix—and for all of us
who rely upon them. The St. Croix Watershed Research Station is dedicated to that effort. Please help to ensure
its future by supporting this endowment campaign. Become a part of the relay begun by the Dunn family, the
Harmon family, the Morgan family, and other benefactors who have already expressed their commitment to the
environment with major gifts to the Station’s endowment. The future accomplishments of this research station
can be part of your enduring legacy.

GOAL: Increase endowment to generate 40% of operational support

Identified Needs and Opportunities

Increase collaborations and partnerships within the region, relative to
research, education, and outreach
Increase use of the Station by visiting
scientists, both as collaborators and
independent investigators
Better utilize the potential for public
education via the Science Museum
of Minnesota
Focus on strategies to secure
long-term viability
[Based on National Science Foundation panel review]

*Other income includes rentals and fees, contributions, and Science Museum support.

The St. Croix: An Enduring Legacy

Creating a Better Future for the St. Croix
• Developing science-based tools to address critical watershed issues
• Building new knowledge and understanding of the St. Croix ecosystem
• Supporting informed decision-making for a more healthy environment
• Restoring natural landscapes to strengthen and sustain the outstanding

diversity of the watershed
• Making new discoveries that will excite and encourage young scholars

and empower local leaders

Photo by John W. G. Dunn, 1929

• Safeguarding the quality of life for Basin residents and future generations
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“If we follow through on our plans,
the St. Croix will become a model
of how river systems are studied,
understood, and managed for the
future—a model for how we can,
even with population growth,
perpetuate an ecosystem.”
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