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The recent inexplicable explosion of Banded Killifish Fun-
dulus diaphanus populations across the Midwest was nicely
summarized by Willink et al. (2019). To quickly recap these

findings, the Banded Killifish

La Grange Park, IL

eas like so many invasive species do. The biologists then pe-
titioned to the IESPB to recognize both subspecies and pre-
serve the state-threatened status of the native Western Banded

was always considered imper-
iled in Illinois and found only
in the kettle lake region of the
five northeastern-most counties

in the state, but it underwent a
HUGE population expansion
from 2000-2015 (Smith 1979;
Rivera et al. 2013; Tiemann et al.
2015; Willink et al. 2018; 2019;
Metzke et al. 2022). Its range
in Illinois grew so quickly that
the Illinois Endangered Spe-
cies Protection Board (IESPB)
considered de-listing the spe-
cies. However, biologists from
across the state sat down, looked
at the data (and voucher speci-
mens) and realized something
was amiss (Willink et al. 2018,
2019). They recognized that this ®
expansion was not a natural
phenomenon of an imperiled
species but was instead an inva-
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sion of a non-native taxon that
was quickly colonizing new ar-
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Figure 1. The distribution of mitochondrial DNA haplotypes for Western Banded Killifish
(blue), Eastern Banded Killifish (red), and sites where individuals of both subspecies were found
(both blue and red) across populations within our study (taken from Hartman et al. 2023).
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Biology from the University of Kansas in 1998 and a MS in Bio-
logical Sciences from Emporia State University in 2002. Profes-
sional research interests include stream ecology and life history
of non-game fishes and freshwater mollusks.

Jordan Hartman is a PhD Candidate at the University of Illinois,
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west, her appreciation of freshwater systems grew during her
BS in Fisheries and Wildlife (University of Missouri, Columbia)
and MS in Biology (Tennessee Technological University). She
loves using genomic techniques to study freshwater fishes and
mussels and hopes to incorporate landscape genomic research.




Winter 2024

American Currents 28

Figure 2. Green Lake, near Grawn, MI, where Western
Banded Killifish were collected in 2020.

Figure 4. A backwater bay of Lake Michigan near Traverse City,
MI, where Eastern Banded Killifish were collected in 2020.

Figure 3. Lake Michigan, Ludington, MI, where Eastern
Banded Killifish were collected in 2020.

Killifish F. d. menona and recognize the non-native Eastern
Banded Killifish F. d. diaphanus.

Phase 2 of our project was to determine which subspecies
is where and how this invasion might have happened. We
brought on new colleagues, including University of Illinois
PhD student Jordan Hartman, and incorporated additional
conservation techniques (e.g., genetics) to help us answer these
questions. Like Phase 1, we reached out to several NANFA
members to help us obtain specimens to build our dataset. We

Figure 5. A backwater bay of Lake Michigan near Racine, W1,
where Eastern Banded Killifish were collected in 2020.

acquired 720 banded killifish from 104 sampling sites across
nine states in the US and one province in Canada. These indi-
viduals were collected between 2004 and 2021 from our focal
region in Illinois and the Lake Michigan drainage (Figure 1),
localities elsewhere in the native range of both the Western
and Eastern subspecies, and from populations of non-native
Eastern Banded Killifish in the Ohio River watershed. The
fish were collected using standard fisheries techniques, such
as seining, electrofishing, trapping via mini-fyke nets, and
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the trip turned out to be amaz-
ing. We collected Banded Kil-
® o PY lifish from numerous sites and
e it was an incredible experience
o ® e O for me to get to work with such
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AND NOW, THE REST
OF THE STORY...

After we had the speci-
mens in hand, Jordan extract-
ed tissue samples and con-
ducted a genetic analysis. If
you are a scientist/geneticist,
all the methods are outlined
in Hartman et al. (2023). For
the rest of us, simply put, Jor-
dan led the way using cutting
edge genetic methods, and
the results supported what
we thought: the genetic data
showed that the kettle lakes
are comprised of the Western
Band Killifish and this influx
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Figure 6. The distribution of mitochondrial DNA haplotypes for Western Banded Killifish
(blue), Eastern Banded Killifish (red), and sites where individuals of both subspecies were

found (both blue and red) across populations in Illinois.

dip-netting. Specimens were preserved in 95% ethanol and
deposited in the Illinois Natural History Survey Fish Collec-
tion, Champaign.

This is where Jordan and I (Jeremy) must stop and step aside
from our co-authors. We took a collecting trip up and around
the Lake Michigan drainage during the summer of 2020, during
COVID. Simply put, the trip was EPIC (Figures 2-5). We col-
lected along the shoreline of Lake Michigan and in various ket-
tle lakes throughout the basin. In 25+ years of collecting fishes
professionally, this is one of my (Jeremy) favorite trips because
I collected with an aspiring PhD student in one of America’s
most beautiful areas. At one site we saw Mother Nature at her
most cruel when a Bald Eagle plucked a loon chick off the sur-
face of a kettle lake while the mother loon protected the rest of
her brood, and yet at another site we were able to showcase our
native freshwater fishes by having a small group of kids help us
sort through our seine.

This trip was the first sampling trip of my (Jordan) career thatI
was in charge of organizing and planning where we would sample.
Up until the summer of 2020 during my PhD, I had spent most
of my time in the genetics laboratory extracting and sequencing
Banded Killifish DNA. I based our sampling locations on lakes
where Banded Killifish had previously been caught and areas on
Lake Michigan that seemed to have easy access and looked like
good killifish habitat. During the beginning of our trip, I remem-
ber feeling incredibly defeated after the first few kettle lakes did
not have any Banded Killifish, but I also remember how great it
felt when we eventually found Western Banded Killifish! Overall,

of new locations (e.g., Lake
Michigan and the Illinois
River) is due to the non-native
Eastern Banded Killifish col-
onizing new areas (Figure 1).
As natural resource scientists with precious limited resources,
we know now where to focus our conservation efforts (that
is the kettle lakes), and we know what is artificial/non-native
(e.g., those populations in Lake Michigan) when attempting
to conserve the Banded Killifish. Jordan’s next two chapters
of her PhD dissertation will 1) use yet additional analyses to
dive deeper into the genetics and explore the origin of the
Easterns that invaded Lake Michigan and whether the two
subspecies are hybridizing, and 2) use stable isotopes and diet
metabarcoding to determine what, if any, ecological overlap
there might be in how these two distinct subspecies feed. For
example, does one feed at the surface while the other is more
opportunistic, or are they competing for food resources? An
interesting caveat to all of this comes from the observation of
Smith and Harris (2020) that Eastern Banded Killifish aren’t
always topminnows, as they can go undetected by swimming
along the lakebed of the Laurentian Great Lakes. Regardless,
there will more to the story in future years.

From the Illinois perspective, the Banded Killifish in
Lake Michigan, through the Chicago Area Waterway System
(CAWS), and down the Illinois River are the non-native sub-
species (Figure 6). They look different as they are more vibrant
(and bigger) than what we’d find in the kettle lakes (Figure
7). For our counterparts elsewhere in the basin, let’s talk. If it
doesn’t seem right, it might not be right. We feel the Eastern
Banded Killifish could be elsewhere in the Great Lakes basin.
We are here to help identify what you might have as times are
weird with climate change, budget cuts, and, let’s be honest,
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Figure 7. An Eastern Banded Killifish collected from the
North Branch Chicago River, Chicago, IL, in 2018 (top), and
a Western Banded Killifish collected from Green Lake near
Grawn, MI, in 2020 (bottom).

“dinky fishes” aren’t in the limelight of most natural resource
agencies. Regardless, please recognize that citizen scientists—
like NANFA and other hobbyists—can help natural resource
agencies advance the conservation of our precious natural re-
source, especially when documenting under-sampled species
(e.g., Tiemann et al 2014; Jones et al. 2022; Lyons and Schmidt
2022). They are an extra set of boots on the ground (or in the
water) collecting data and making observations. Let’s work to-
gether and help conserve our fishes for the next generation.
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