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Abstract

Eleven Flathead Catfish (Pylodictis olivaris), representing at least five age classes, were collected between 2016 and 2018 in
the lower Thames River, Ontario, Canada. The capture of two juveniles (total lengths 78 mm and 82 mm), the first records
of juveniles in Canada, is a strong indication that reproduction has occurred. Previous records were thought to be individu-
als that dispersed from known populations in American waters of Lake Erie. Flathead Catfish is currently designated as data
deficient by the Committee on the Status of Endangered Wildlife in Canada. These new findings may provide sufficient data
to reconsider the conservation status of this species.
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Introduction

Flathead Catfish (Pylodictis olivaris) is found
throughout the Mississippi River basin and lower
Laurentian Great Lakes (Page and Burr 2011); how-
ever, it is uncertain whether the species is native to
the Great Lakes basin (Fuller and Whelan 2018). It
is a benthic fish species preferring turbid (Lee and
Terrell 1987; Hesse 1994), warm water (Becker
1983) in low-gradient, moderate to large rivers (Lee
and Terrell 1987), and is commonly associated with
woody debris, undercut banks, and substrate depres-
sions throughout its range (Becker 1983; Hesse 1994;
Grussing et al. 1999; Jackson 1999; Daugherty and
Sutton 2005a). Flathead Catfish reach sexual ma-
turity between three and six years of age when fish
are 375-539 mm in total length (TL; Minckley and
Deacon 1959; Perry and Carver 1977). Reproduction
occurs in June and July when water temperatures
reach at least 22.2°C (Becker 1983). Flathead Catfish
use depressions and natural cavities to construct
nests (Cooper 1983; Cross 1967) and females lay up
to 31 579 eggs (Becker 1983). A detailed description
of the life history of Flathead Catfish was reported by
Goodchild (1993).

Flathead Catfish is taxonomically and morpholog-
ically different from all other catfish species in the
Great Lakes basin. Differences include its protruding
lower jaw, ventrally compressed head, large adipose

fin, and backward extensions of the premaxillary
tooth patches (although Stonecat [Noturus flavus]
shares the latter characteristic). Flathead Catfish has a
varying amount of mottled pigmentation on the body,
and the upper lobe of the caudal fin has a pale tip
(Figure 1), although these traits can be absent or less
obvious in larger fish. Flathead Catfish has a slightly
forked caudal fin in contrast to the deeply forked cau-
dal fin of Channel Catfish (Ictalurus punctatus).

Flathead Catfish has a short anal fin with a ray
count of 13—18 (Trautman 1981), which differen-
tiates it from Channel Catfish (25-28), Yellow
Bullhead (Ameiurus natalis, 24-27), Brown Bullhead
(Ameiurus nebulosus, 20-23) and, in some cases,
Black Bullhead (Admeiurus melas, 17-21; Scott and
Crossman 1998); all anal ray counts include rudi-
mentary rays. Furthermore, Flathead Catfish has ser-
rations on both edges of its pectoral spines whereas
Channel Catfish and Brown and Black Bullheads
have serrations only on the posterior edge. Madtoms
(Noturus spp.) could be confused with juvenile
Flathead Catfish, but are distinguished by a con-
nected adipose fin and caudal fin, which are separate
in Flathead Catfish.

In the Great Lakes, Flathead Catfish has been re-
corded in the Lake Erie, Lake St. Clair, Lake Huron,
Lake Michigan, and Lake Superior basins. Since
1890, when Flathead Catfish was first recorded in
Lake Erie, it has been documented in seven tribu-
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FiGuURE 1. Juvenile Flathead Catfish (Pylodictis olivaris), 78 mm total length, captured on 31 August 2016 in the lower

Thames River, Ontario, Canada. Photo: Colin Illes.

taries and is believed to have spread to the Lake St.
Clair (Goodchild 1993; COSEWIC 2008) and Lake
Huron basins where it has been recorded in six tribu-
taries since the first records in 1989 and 1991, respec-
tively (Fuller and Whelan 2018). In Lake Michigan,
Flathead Catfish was first recorded in 1922 and has
since been documented in 11 tributaries (Fuller and
Whelan 2018). In addition, there is a single record of
a Flathead Catfish in the Lake Superior basin, cap-
tured in a pond in the Au Train River watershed and
believed to be an unauthorized release (Fuller and
Whelan 2018). A detailed description of the histori-
cal and current distribution of Flathead Catfish in the
American Great Lakes basin is provided by Fuller
and Whelan (2018).

Whether Flathead Catfish is native to the Great
Lakes basin is not known because of poorly doc-
umented historical records. Historical publica-
tions variously mention (e.g., Trautman 1957) and
do not mention (e.g., Evermann 1902) the presence
of Flathead Catfish in the lower Great Lakes. Based
on a review of the literature and capture data, Fuller
and Whelan (2018) concluded that Flathead Catfish
is not native to the Great Lakes basin, with the possi-
ble exception of a small population documented since
1890 in the Huron River, Lake Erie (Trautman 1957).
Conversely, Roth ez al. (2012) indicated that Flathead
Catfish is native to the Erie and Michigan basins.

The origin of several other fishes in the Great
Lakes basin is also unclear. Much like Flathead
Catfish, Gizzard Shad (Dorosoma cepedianum), and
Bigmouth Buffalo (Ictiobus cyprinellus) have uncer-
tain origins in Lake Erie and may have spread from
the Mississippi River basin into Lake Erie where pop-
ulations have continually expanded because of warm-
ing temperatures (Miller 1957; Goodchild 1993).
These fishes are considered native to the Great Lakes
basin (e.g., Lee et al. 1980; Trautman 1981; Scott and
Crossman 1998; Roth et al. 2012), despite a lack of
historical records and vouchered specimens. This has
been attributed to misidentification with other species
(e.g., Alewife [Alosa pseudoharengus], Smallmouth

Buffalo [Ictiobus bubalus]), and confusion with early
introductions of Bigmouth Buffalo (Miller 1957,
Trautman 1981). Gizzard Shad and Bigmouth Buffalo
were first recorded in Lake Erie in 1848 and 1878, re-
spectively (Miller 1957; Trautman 1981). Roth ef al.
(2012) identified only three species of questionable
native status in the Great Lakes basin: Ghost Shiner
(Notropis buchanani), questionably native to the Erie
and Huron basins; and Brindled Madtom (Noturus
miurus) and Orangethroat Darter (Etheostoma spec-
tabile) to the Michigan basin.

In Canada, Flathead Catfish has been collected
only in the Great Lakes basin with records limited
to the western basin of Lake Erie and Lake St. Clair
(COSEWIC 2008). The first Canadian capture of a
Flathead Catfish was in Lake Erie, in 1978; it was
caught west of Point Pelee, 3.2 km north of the tip,
in a commercial trap net (Crossman and Leach 1979).
Subsequently, three additional single specimens were
captured in the Point Pelee area in 1986, 2005, and
2011 (COSEWIC 2008; Ontario Ministry of Natural
Resources and Forestry [OMNRF] unpubl. data). All
three fish were recorded in commercial trap nets west
of Point Pelee and south of Sturgeon Creek within 8
km of each other. In 1989, Flathead Catfish was first
captured by commercial long line in Lake St. Clair,
3.2 km from the mouth of the Thames River (Royal
Ontario Museum unpubl. data). In 2001 and 2003, two
additional Flathead Catfish were captured in Lake St.
Clair in the St. Luke’s Bay area, 10 km north of the
Thames River mouth (Figure 2), both in a commer-
cial trap net (OMNRF unpubl. data). Based on the four
known single specimens captured in Canadian waters
between 1978 and 2001, the Committee on the Status
of Endangered Wildlife in Canada (COSEWIC) could
not determine whether Flathead Catfish was native to
Canada or a vagrant and, thus, assessed it as data de-
ficient (COSEWIC 2008).

Because of its preference for hard-to-sample hab-
itats (e.g., beneath woody debris and structured sub-
strate in deep water), low population abundance, and
solitary behaviour, Flathead Catfish has been notori-
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FiGuRrE 2. Capture locations of Flathead Catfish (Pylodictis olivaris) in Canadian waters of the Great Lakes basin, a.
20162018 and b. 1979-2018. Source: Unpublished data from Fisheries and Oceans Canada, the Ontario Ministry of Natural
Resources and Forestry, and the Royal Ontario Museum, sourced under the Open Government Licence Ontario.

ously difficult to assess in river systems (Stauffer et
al. 1996; Vokoun and Rabeni 1999). This has led to
limited targetted sampling and knowledge about the
species, especially in the Great Lakes (Daughtery and
Sutton 2005a). To our knowledge, there has been only
one population estimate for Flathead Catfish in the
Great Lakes basin, conducted in the lower St. Joseph
River, Michigan, which estimated an abundance of
5453 individuals (Daughtery and Sutton 2005b).

In this study, we report recent records of Flathead
Catfish that indicate reproduction in the Canadian
waters of the Great Lakes basin and discuss implica-
tions of these records for future management.

Methods

The Thames River, a tributary of Lake St. Clair, is
a large, turbid river with a high diversity of fish and
mussel species, 25 of which are at risk (Cudmore et

al. 2004). The Thames River watershed has been im-
pacted by agriculture and urban and rural develop-
ment (Cudmore et al. 2004). In addition to supporting
several imperilled species, the river is highly suita-
ble for the reproduction of four species of invasive
Asian carp (Cudmore et al. 2017) and, therefore, is
sampled routinely by Fisheries and Oceans Canada’s
Asian Carp Program (Colm ef al. 2019a).

This sampling occurred between May and No-
vember, 2013-2018, using seven gear types to tar-
get adult and juvenile Asian carp, while also collect-
ing baseline fish community data (Marson et al. 2014,
2016, 2018; Colm et al. 2018, 2019a,b). Sampling ef-
fort in the lower Thames River during this period is
summarized in Table 1.

Flathead Catfish were captured inthe lower Thames
River using three gear types: boat electrofishing (n =
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TABLE 1. Summary of sampling effort in the lower Thames River, 2013-2018, as part of the early detection surveillance
efforts of Fisheries and Oceans Canada’s Asian Carp Program.

Boat electrofishing Hoop net Mini-fyke net Seine net Trap net Trammel net

Year No. Effort, No. Effort, No. Effort, No. Effort, No. Effort, No. Effort,
sites h sites h sites h sites hauls sites h sites h

2013 4 0.4 0 0.0 0 0.0 2 6 0 0.0 2 1.8
2014 19 3.1 3 112.4 0 0.0 0 0 4 91.4 5 1.8
2015 33 5.6 7 311.1 0 0.0 0 0 12 244 .4 13 9.1
2016 25 4.6 0 0.0 6 130.4 0 0 7 153.6 8 5.4
2017 22 3.8 10 460.1 7 155.9 0 0 10 214.4 9 2.3
2018 28 6.0 9 3974 16 355.1 2 5 13 293.8 14 12.4
Sources: Marson et al. 2014, 2016, 2018; Colm et al. 2018, 2019a,b.
4), hoop nets (n =2), and trammel nets (n =5). Before = Results

2018, the boat electrofisher was dual-boom, 6.4 m in
length, and fitted with a 7.5 Generator Powered Pul-
sator (Smith-Root, Vancouver, Washington, USA).
In 2018, the boat electrofisher used in sampling was
7.3 min length, dual-boom, and fitted with an Infinity
Box (Midwest Lake Electrofishing, Polo, Missouri,
USA). Two sizes of hoop nets were used: 1.5 m in di-
ameter, 6.1 m in length, with 2.5-cm square mesh;
and 0.91 m in diameter, 4.57 m in length, with 2.5-cm
square mesh. Trammel nets were 183 m in length, 4.3
m in height, with 10.1-cm bar mesh and 45.7-cm outer
wall panels. Trammel nets were often used in combi-
nation with boat electrofishing as this is an effective
method for targetting Grass Carp (Ctenopharyngodon
idella), a species of Asian carp, in the Great Lakes
basin (D.M.M. pers. obs.); however, fishes captured
with the two gear types were processed separately.
All gear types and the scope of sampling (includ-
ing other locations in the Great Lakes basin) are de-
scribed in Colm et al. (2019a).

During 20162018, 11 Flathead Catfish (Table 2)
were captured in three locations in the lower Thames
River, near the mouth of Jeannettes Creek, Kent
County, Tilbury Township (42.329°N, 82.421°W)
(Figure 2a). No Flathead Catfish were detected in
2013-2015, despite sampling in similar areas to 2016—
2018. In August 2016, we recorded three Flathead
Catfish, with TL 78-566 mm, at two locations. All
three fish were captured using a boat electrofisher
near shore in close proximity to woody debris on a
clay—silt substrate (Table 2). The first location had an
undercut bank with a single cluster of woody debris;
the second had abundant large woody debris, includ-
ing trees, logs, and branches, and a water depth of
~] m at the bank. In June 2017, a Flathead Catfish
measuring 365 mm TL was captured with a hoop
net in a new location with abundant submerged logs
and branches. This individual was caught farthest
downstream, 1.3 km from the Thames River mouth.
In September 2017, two Flathead Catfish measur-
ing 833 mm and 815 mm TL were captured using a

TABLE 2. Capture data for Flathead Catfish (Pylodictis olivaris). Capture locations shown in Figure 2a.

Total e . Location ROM
Date length, Teor?:p., Tuli}a%cll}ty, Zii)’ih?lg Substrate Cg:;:ijNYO/OI\?y Gear type of  catalogue
mm capture  no.
30 Aug. 2016 566 26.29  28.77 42  Clay-silt Y Boat electrofishing 1 101500
30 Aug. 2016 82 2717 2744 2.0  Clay-silt Y Boat electrofishing 2 105705
31 Aug. 2016 78 26.67  25.77 2.1 Clay-silt Y Boat electrofishing 2 101375
20 June 2017 365 24.61 16.04 2.8 Clay-silt Y Hoop net 3 109946
13 Sept. 2017 833 20.34  23.70 4.1 Clay-silt Y Trammel net 1 NA
14 Sept. 2017 815 2144  11.30 2.0 Clay-silt Y Boat electrofishing 2 NA
26 June 2018 820 2371 2311 5.0  Clay-silt Y Hoop net 2 NA
27 Sept. 2018 697 20.31 31.17 4.0 Silt—clay Y Trammel net with 2 NA
boat electrofishing
27 Sept. 2018 765 20.22  20.86 3.8 Silt—clay Y Trammel net with 1 NA
boat electrofishing
27 Sept. 2018 743 20.22  20.86 3.8 Silt—clay Y Trammel net with 1 NA
boat electrofishing
2 Oct. 2018 388 18.29  25.13 4.0  Clay-silt Y Trammel net with 3 NA

boat electrofishing

Source: Fisheries and Oceans Canada unpubl. data.

Note: NTU = nephelometric turbidity units, ROM = Royal Ontario Museum.
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trammel net and boat electrofisher (Table 2). The 815-
mm individual was the farthest upstream record, 6.3
km from the Thames River mouth. In 2018, five ad-
ditional Flathead Catfish were collected, measuring
388—820 mm TL. The 820-mm individual was cap-
tured using a hoop net at the deepest recorded capture
of 5 m. The other four Flathead Catfish were captured
in trammel nets used in combination with boat elec-
trofishing (Table 2).

Four specimens of Flathead Catfish captured in
2016 and early 2017 were preserved in 10% buffered
formalin, stored in 70% ethanol, and catalogued at
the Royal Ontario Museum (Table 2). Digital voucher
photos were taken of the remaining seven fish before
they were released.

Using length-at-age data from the literature
(Mayhew 1969; Young and Marsh 1990; Kwak et al.
2006; Sakaris et al. 2006), we estimate that the 11
Flathead Catfish were from five different age classes
(Figure 3).

Discussion

We report the first indication of Flathead Catfish
reproduction in the Canadian waters of the Great
Lakes basin. Over six consecutive years of sampling,
11 individuals were detected in the lower Thames
River, Ontario. To our knowledge, no length-at-age
data are available for Flathead Catfish in the Great
Lakes basin. Flathead Catfish collected on 30 August
2016 and 31 August 2016 with TLs of 78 mm and 82
mm, respectively, are assumed to be young-of-year.
In addition to being the first recorded juveniles in
Canada, these are the first records of Flathead Catfish
from a river system in Canada; previous detections
were in large bays.

In the first year of growth, Flathead Catfish has
been documented to reach 100 mm TL in Ohio
(Trautman 1981) and 145 mm TL in Arizona (Young
and Marsh 1990). Daugherty and Sutton (2005b) re-
corded Flathead Catfish measuring 87 mm and 93

6 -
5

Frequency
—_ (i8] w £

S

N Q S A\ N N N\ \] Q

SN G N AL N N

2

A& @
Total length (mm)

Ficure 3. Length-frequency distribution of Flathead
Catfish (Pylodictis olivaris) captured in the lower Thames
River, 20162018, by Fisheries and Oceans Canada’s Asian
Carp Program.
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mm TL, which were assumed to be young-of-year,
while sampling the lower St. Joseph River, Michigan,
June through September 2002-2003.

Historical records of Flathead Catfish captured in
Canada before 2001 were speculated to be individ-
uals that dispersed from a known population in the
Huron River, Lake Erie, and gained access to Lake
St. Clair through the Detroit River (Goodchild 1993;
COSEWIC 2008). The juvenile Flathead Catfish cap-
tured in our study would not likely be able to dis-
perse from a Lake Erie tributary upstream through
the strong-flowing Detroit River, providing further
support for the likelihood that these individuals were
the result of reproduction in the Thames River. Few
studies have examined the movement of juvenile
Flathead Catfish. Travnichek (2004) found a relation-
ship between Flathead Catfish size and movement
in the Missouri River: as size increased so did dis-
tance travelled. In their study, Flathead Catfish that
were 305-380 mm TL travelled an average of 4.6 km
in up to two years after tagging (Travnichek 2004).
Stocking is an unlikely alternative method of intro-
duction of the individuals captured here, as there is no
documented stocking of Flathead Catfish in Ontario
and, in the United States, Flathead Catfish are most
often stocked as adults (Guier et al. 1981; Jenkins
and Burkhead 1994). Introduction through the live
fish trade is also unlikely, as there is no record that
live Flathead Catfish have been imported into Canada
(Mandrak et al. 2014) and surveys of six live fish mar-
kets and 20 pet stores in the Great Lakes region did
not report Flathead Catfish (Rixon ez al. 2005).

Flathead Catfish may be more abundant in the
Canadian waters of the Great Lakes basin than cur-
rently known, and its range is likely not fully docu-
mented because of its cryptic behaviour and difficulty
to sample (Goodchild 1993; Fuller and Whelan 2018).
Continued Asian carp surveillance will further docu-
ment the Flathead Catfish population in the Thames
River. This work is also being conducted in 35 other
locations in the Great Lakes basin and may provide
information on new locations of Flathead Catfish
populations.

The potential impacts of Flathead Catfish in the
Great Lakes basin are unknown and should be fur-
ther investigated to determine how this species
should be managed. Pine et al. (2005) found that
Flathead Catfish is primarily piscivorous, feeding on
the most abundant fishes in rivers, which could lead
to a change in local food-web structures. The pres-
ence and increased abundance of Flathead Catfish has
been associated with decreases in the abundance of
sunfishes (Lepomis spp.; Davis 1985; Thomas 1993;
Bart et al. 1994; Ashley and Rachels 1998; Bonvechio
et al. 2009), black basses (Micropterus spp.; Thomas
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1993; Bonvechio et al. 2009), redhorses (Moxostoma
spp.; Bart et al. 1994), Common Carp (Cyprinus car-
pio; Davis 1985; Bart et al. 1994), and bullheads
(Ameiurus spp.; Davis 1985). Flathead Catfish may
have some ecological benefits in the Great Lakes ba-
sin, as a predator of the invasive Common Carp and
as a known host for Mapleleaf mussel (Quadrula
quadrula; Howard and Anson 1922), which has been
listed as special concern under the Canadian Species
at Risk Act (SARA Registry 2019). The Thames River
is thought to have the largest population of Mapleleaf
in southwestern Ontario, and recent records of
Flathead Catfish overlap with records of Mapleleaf
from the lower Thames River in 2005 (COSEWIC
2016). Flathead Catfish has seasonally varying home
ranges and movement patterns (Daugherty and
Sutton 2005a), which are important characteristics of
hosts that facilitate the genetic mixture of freshwater
mussel populations in rivers (Elderkin ez al. 2007).

The distribution of freshwater fishes is often re-
stricted by temperature. Mandrak (1989) determined
that Flathead Catfish had low potential for future ex-
pansion into the Great Lakes basin because of ther-
mal restrictions. With climate change, the water tem-
perature of the Great Lakes is expected to increase
2-3°C in southern Ontario and 3—4°C in north-
ern Ontario by 2065 (Gula and Peltier 2012). Such
an increase will benefit warm-water species, such
as Flathead Catfish, by increasing recruitment suc-
cess (Casselman 2002; Chu et al. 2005; Hansen et al.
2017). This increase in recruitment has the potential
to expand the range of Flathead Catfish and lead to a
greater abundance of the species in the Great Lakes
basin (Casselman 2002).

Our research suggests that a better understand-
ing of the potential ecological impacts and improved
distribution modelling of Flathead Catfish in Canada
is required. With climate change, many species are
likely to undergo range expansions, bringing new
threats to already imperilled native species. With lim-
ited resources, managers must balance this with the
threats of new (or existing) invasive species that have
a greater potential for damage (Rahel and Olden 2008;
Rolls et al. 2017). In Canada, there is a need for clear
management objectives for these species undergoing
natural “invasions”, that include consistent classifica-
tion and terminology and a framework to prioritize
them (Chu et al. 2005; Rahel and Olden 2008).

The capture of Flathead Catfish representing
at least five age classes, including young-of-year
fish, is a strong indication that reproduction has oc-
curred in the lower Thames River. With the recent
captures reported here, there may now be suffi-
cient data for Flathead Catfish to be re-assessed by
COSEWIC. Additional research targetting Flathead
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Catfish is recommended to (i) better understand the
distribution of this species in Canada, (ii) evaluate the
most effective gear for detection, (iii) estimate abun-
dance, and (iv) understand the movement and habi-
tat-use patterns in the Canadian waters of the Great
Lakes basin.
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