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The Arkansas Darter (Etheostoma cragini) is a threatened species in Kansas and was a 
candidate for threatened status under the Endangered Species Act (1973).  The Arkansas 
Darter’s distribution in Kansas includes the Cimarron River basin of southwestern 
Kansas, the Arkansas River basin in southcentral Kansas, and the Spring River basin 
(SRB) in southeastern Kansas.  Historical surveys in the SRB during the 1960s and 
1990s did not detect the Arkansas Darter in the Cow Creek watershed, which is the 
northernmost tributary of the Spring River.  Here we report detection of the Arkansas 
Darter in three streams of the Cow Creek watershed during August and September 
2017, including an unnamed tributary of Cow Creek (eight individuals), the Cow Creek 
mainstem (one individual), and the Long Branch (five individuals).  Although Arkansas 
Darters were detected in three different streams, collections were all within 1.5 river 
kilometers of one another. Further, the species was not detected at 26 other locations in 
the Cow Creek watershed during 2017, indicating a restricted distribution for this fish 
in this system.  This range extension for the Arkansas Darter in the SRB of Kansas may 
have conservation implications.

Keywords: Fish, threatened species, range extension, Spring River, stream

transactions of the kansas 
acaDemy of science

Vol. 121, no. 3-4
p. 411-416 (2018)

introDuction

The Arkansas Darter (Etheostoma cragini 
Gilbert 1885) is a threatened species in Kansas 
(K.A.R. 115-15-1) and was a candidate for 
threatened status under the Endangered Species 
Act (1973) (Layher 2002; USFWS 2012; Eberle 
and Ernsting 2014). The Arkansas Darter’s 
distribution in Kansas includes springs and 
small to medium-sized streams in the Arkansas, 
Cimarron, and Spring River basins (Fig. 1; 
Cross 1967; Cross and Collins 1995; Eberle 
and Ernsting 2014). In the Spring River Basin 
(SRB) in southeastern Kansas, the Arkansas 
Darter has been collected only from the Spring 
River mainstem, Shoal Creek, and some Shoal 
Creek tributaries (Fig. 1). Here we report the 
first detections of the Arkansas Darter from 
three different streams in the Cow Creek 
watershed in Cherokee County.

methoDs

The Cow Creek watershed is the northernmost 
tributary of the Spring River and has an 
area of 667 km2 that corresponds to a US 
Geological Survey hydrologic unit code 10 
watershed (USGS HUC-10 1107020704; 
Fig. 1). During February through November 
of 2017, we sampled 29 sites in the Cow 
Creek watershed (Fig. 1) to assess the current 
status of fish communities and compare them 
to historical surveys of fish communities 
(i.e., Branson 1966; Branson, Triplett and 
Hartmann 1969; Wilkinson and Edds 2001). 
Contemporary sampling methods included 
backpack electrofishing (Smith-Root LR-
20B backpack electrofisher) and seining (4.6 
m X 1.8 m, 3.2 mm mesh seine at all sites; 
9.1 m X 1.8 m, 3.2 mm mesh bag seine at 
mainstem sites). Sampling was conducted at 
the mesohabitat scale (i.e., riffles and pools 
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were sampled separately). All fishes captured 
were identified, enumerated, and measured for 
standard and total lengths. We also compiled 
previous Arkansas Darter collection records in 
the SRB from Eberle and Ernsting (2014), the 
FishNet2 database (http://www.fishnet2.net/), 
and from Kansas Department of Wildlife, Parks 
and Tourism (KDWPT) collection records (R. 
Waters, personal communication).

Several physical variables were quantified 
during the contemporary fish survey, including 
site water temperature at time of sampling, 
as well as mesohabitat length, mean width, 
mean depth, mean water velocity, and 
substrate composition. Water temperature 
(°C) was measured using an Extech EC400 
ExStik conductivity meter. Mean width (m) 
was calculated by measuring width at one 
to six transects per mesohabitat depending 

Figure 1.  River basins encompassing the distribution of Arkansas Darter (Etheostoma cragini) in 
Kansas (broad extent) and existing collection records in the Spring River Basin compared to our 
collections of Arkansas Darter in the Cow Creek watershed (fine extent).

Table 1.  Number and length of Arkansas Darters (Etheostoma cragini) captured in Cow Creek 
watershed in 2017. TL = total length (mm).
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on mesohabitat length. Water depth (m) and 
velocity (m/s) were measured at five equally-
spaced points along each width transect using 
a Hach top setting wading rod for depth, 

and a Hach FH950 portable flow meter for 
velocity, resulting in 5–30 depth and velocity 
measurements per mesohabitat. Substrate 
composition (i.e., clay, silt, sand, gravel, 
pebble, cobble, boulder, and bedrock) was 
classified visually and tactilely at each point 
where depth and velocity were measured 
along each transect. We then calculated 
percent coverage in a mesohabitat of each 
substrate category by dividing the number of 
observations for a category by the total number 
of observations, and then multiplying by 100. 
We then determined percent fine substrate 
(i.e., substrate diameter < 2 mm) coverage in 
a mesohabitat by summing the percentages of 
clay, silt, and sand (Wood and Armitage 1997). 

results

Arkansas Darters were found at three out of 
29 sites (10% site occupancy), representing 
the first time the Arkansas Darter has been 
collected in the Cow Creek watershed. All 
individuals were captured via electrofishing. 
Seven Arkansas Darters were captured in a 
riffle plus one in a pool mesohabitat of an 
unnamed tributary of Cow Creek (Fig. 1; Fig. 
2A; Table 1) (site coordinates = 37.251615 

Figure 2. The unnamed tributary of Cow Creek 
(A), Cow Creek mainstem (B), and Long Branch 
(C) sites where Arkansas Darters (Etheostoma 
cragini) were captured in the Cow Creek 
watershed during 2017.

Figure 3.  Arkansas Darters (Etheostoma 
cragini) collected from an unnamed tributary of 
Cow Creek (A; total length = 45 mm), the Cow 
Creek mainstem (B; total length = 50 mm), and 
Long Branch (C; total length = 51 mm) in the 
Cow Creek watershed during 2017.
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-94.665296). Two of these individuals (one 
male and one female) were preserved as 
voucher specimens to verify identification 
in the laboratory (male pictured in Fig. 3A), 
and are currently housed in the Pittsburg 
State University Ichthyology Collection. One 
Arkansas Darter was found in a pool (Fig. 2B) 
of the Cow Creek mainstem (site coordinates 
= 37.245371 -94.670057). A picture was taken 
of this individual (Fig. 3B), which was then 
released alive back into its capture habitat. 
Five individuals (one in a riffle; four in a pool; 
Fig. 2C) were captured in the Long Branch 
(site coordinates = 37.237846 -94.672137). 
A picture was taken of one individual (Fig. 
3C), and all were released alive back into their 
respective capture habitats. Arkansas Darters 
were not found in any of the other 26 sites in 
the Cow Creek watershed sampled in 2017. 
Although we collected Arkansas Darter in three 
different streams in the Cow Creek watershed, 
all detections were within 1.5 river kilometers 
(rkm) of one another, indicating a restricted 
distribution for the species in this system.

Mesohabitat characteristics where Arkansas 
Darter were captured in the Cow Creek 
watershed were highly variable in terms of 
mean width, mean depth, and percent fine 
substrate composition, but all had warm water 
temperatures and low water velocities (Table 
2). Water temperature was at or near the upper 
preferred temperature of Arkansas Darter (i.e., 
25°C) at all sites, but was well below their 
upper lethal temperature (i.e., ~34°C; Eberle 
and Ernsting 2014). The riffle of the unnamed 
Cow Creek tributary had abundant aquatic 

vegetation (a preferred habitat of Arkansas 
Darter; Eberle and Ernsting 2014; Fig. 2A), 
but all other capture locations lacked aquatic 
vegetation. Water clarity was low at all capture 
locations and none of the capture habitats 
appeared to be fed by groundwater springs, 
which contrasts with the habitat preferences 
of Arkansas Darter (Eberle and Ernsting 
2014). In fact, the riffle in the unnamed Cow 
Creek tributary where Arkansas Darter were 
captured on August 15 had completely dried 
by September 13 when we returned to sample 
mainstem Cow Creek, indicating a lack of 
groundwater influence. Arkansas Darter that 
were living in that riffle may have taken 
refuge in nearby remnant pools, dispersed 
downstream to the Cow Creek mainstem, or 
were locally extirpated from that mesohabitat 
via desiccation or predation. 

Discussion

Our collection of Arkansas Darters in the Cow 
Creek watershed extends the distribution of 
this species into a new HUC-10 watershed 
in Kansas where it previously had not been 
documented. The range extension of the 
Arkansas Darter into the Cow Creek watershed 
has three explanations, including: 1) the 
Arkansas Darter has always been present in 
the Cow Creek watershed but went undetected 
because of differences between our survey and 
previous studies in terms of timing, sample 
methodology, site location, or otherwise; 2) 
the Arkansas Darter was transported from its 
known range into the Cow Creek watershed 
via human activity; or 3) the Arkansas Darter 

Table 2.  Physical characteristics of streams and mesohabitats where Arkansas Darters 
(Etheostoma cragini) were captured in Cow Creek watershed, 2017. Temp. = water temperature 
at time of sampling; M. = mean; fines = substrate < 2 mm diameter (i.e., clay, silt, and sand). The 
range of mean values is presented in parentheses.
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colonized the Cow Creek watershed from 
more downstream populations via active 
dispersal. In 1963, 25 sites in the Cow Creek 
watershed were sampled during February 
– May using a methodology similar to ours 
(i.e., electric shockers and seines), but did 
not detect Arkansas Darter (Branson 1966; 
Branson, Triplett, and Hartmann 1969). The 
1963 survey included two sites (i.e., Cow 
Creek mainstem and unnamed Cow Creek 
tributary) that were in the exact same locations 
where we captured Arkansas Darter in 2017, 
although the 1963 survey did not sample the 
Long Branch. Arkansas Darter may have truly 
been absent in 1963, although sampling season 
may explain their absence. We only found the 
species during August and September, whereas 
the 1963 survey occurred during February – 
May. Eight sites in the Cow Creek watershed 
were sampled using seining only during 
May – August of 1995 (Wilkinson and Edds 
2001), but Arkansas Darter were not found as 
part of this survey. The 1995 survey did not 
sample the unnamed Cow Creek tributary or 
the Long Branch, but did sample a Cow Creek 
mainstem site only three rkm upstream from 
where we found Arkansas Darter. Differences 
in sampling methodology may explain the lack 
of collections in 1995, as we only captured 
Arkansas Darter using electrofishing, whereas 
the 1995 survey only used seining. However, 
Arkansas Darter may have been truly absent 
during 1995. The Kansas Department of 
Wildlife, Parks and Tourism (KDWPT) Stream 
Assessment and Monitoring Program sampled 
seven sites in the Cow Creek watershed 
during 1995 – 2013 in either June or August 
using electrofishing and seining, but did not 
find Arkansas Darter (R. Waters, personal 
communication). However, the KDWPT 
survey did not sample any site where we 
found Arkansas Darter, with the nearest site 
being located 11 rkm upstream from where we 
detected Arkansas Darter. Given the extensive 
amount of sampling that has occurred in the 
Cow Creek watershed, the explanation that 
Arkansas Darter were historically present but 
went undetected seems unlikely, although 

differences in sampling between our study 
and previous surveys could explain the lack 
of detection. The second explanation also 
seems improbable given the Arkansas Darter 
is not a typical baitfish or aquarium pet that 
humans would transport among streams. As 
such, we conclude that the third explanation 
is most probable. Arkansas Darters have been 
documented in the Spring River mainstem near 
the Cow Creek confluence several times (Fig. 
1), meaning individuals in the Spring River 
mainstem would only need to swim upstream 
approximately 8.4 – 9.7 rkm to colonize our 
study sites, which is well-within the known 
dispersal propensity of Arkansas Darter (Eberle 
and Ernsting 2014).

conclusions

Collection of the Arkansas Darter in the Cow 
Creek watershed may have conservation 
implications. For instance, the designated critical 
habitat for the Arkansas Darter in the SRB 
includes only the Spring River mainstem from 
the Kansas-Missouri border to SE Lostine Road 
(Layher 2002). If the population of Arkansas 
Darter in Cow Creek is found to be persistent 
or potentially expanding, this system may need 
to be included as designated critical habitat. 
Sampling over a longer time period is needed to 
determine if Arkansas Darter populations in the 
Cow Creek watershed are permanent, or if they 
are simply a transient population that sometimes 
colonizes from the Spring River mainstem but 
subsequently go locally extinct (i.e., source-
sink dynamics; Pulliam 1988; Schlosser and 
Angermeier 1995). Regardless, the Cow Creek 
watershed represents a new watershed where 
threatened Arkansas Darters are now known to 
occur, indicating the conservation value of this 
watershed in Kansas.
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