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Abstract.—Gut contents of headwater catfish Ictalurus lupus were examined from
Independence Creek (Pecos River drainage) and Dolan Creek (Devils River drainage) of west
Texas. Gut contents consisted of algae and detritus (85%), aquatic insects (9%), crustaceans
(3%) and other aquatic and terrestrial organisms (3%). Algal cell walls weie ruptured in the
lower intestines of I. lupus, suggesting plant nutrients were obtained. Aquatic insects and
crustaceans were more prevalent in younger fish than older fish, and less abundant in fish
from Dolan Creek than those from Independence Creek. Fewer insects and crustaceans in
fish from Dolan Creek may be a result of competition with the introduced smallmouth bass
Micropterus dolomieu. However competition, if present, did not equate into lower condition
factors (P>0.05) for I. lupus.

Ictalurus lupus is endemic to the Colorado, San Antonio, Nueces and
Rio Grande drainages of Texas and Mexico (Conner & Suttkus 1986;
Lundberg 1992). Habitat alterations and competitive interactions with
the sympatric 1. punctatus led to their extirpation from Gulf slope
streams of Texas (Kelsch & Hendricks 1990) and range reduction in the
Rio Grande drainage of New Mexico (Sublette et al. 1990). Currently,
1. lupus inhabits clear, headwater streams in the Rio Grande drainage of
New Mexico, Texas and Mexico, and Gulf slope streams of northeastern
Mexico (Kelsch & Hendricks 1986; Sublette et al. 1990).

Ictalurus lupus is listed on the Texas Organization of Endangered
Species watch list (Hubbs et al. 1991), considered threatened by Hubbs
et al. (1991), and listed as a critically imperiled species in New Mexico
(New Mexico Natural Heritage Program 1997). Anthropogenic modifi-
cations of stream habitats and possible hybridization with I. punciamus
continue to threaten existing populations of 1. lupus (cf. Kelsch &
Hendricks 1986; Kelsch & Hendricks 1990; Hoagstrom 2003). Unfor-
tunately, little is known about their general life history to aid in
management and conservation. The objective of this study was to
describe gut contents for . lupus collected from two streams in west
Texas: Independence Creek (Pecos River drainage, Terrell County) and
Dolan Creek (Devils River drainage, Val Verde County).
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METHODS AND MATERIALS

Ictalurus lupus were collected with seines from Independence Creek
(n = 25; range = 86 - 250 mm in total length) and Dolan Creek (n =
17; range = 127 - 309 mm in total length) in July 2002 and preserved
in 10% formalin. In the laboratory, number of anal fin rays, pectoral
spine length, mouth width and caudal peduncle depth were used to
confirm identification following the methods described by Kelsch (1995).
Total length (mm) and weight (g) of each fish were recorded and the
alimentary canal from the esophagus to the anus was removed.

Contents of the stomach and intestine were extracted and weighed.
Food items (invertebrates and fish bones) and parasites were sorted and
identified to the lowest practical taxon, counted, and weighed to the
nearest mg. Remaining gut contents, primarily filamentous algae with
some unidentifiable organic and inorganic detritus, were weighed. Per-
cent occurrence (percentage of catfish with each food item present) was
determined for all taxa. Mean number of each taxonomic group was
determined for animal taxa. Percent weight (100 * taxon weight/total
content weight) was determined for all taxa and averaged among catfish
to obtain mean percent weight for each taxon.

RESULTS AND DISCUSSION

Filamentous algae and detritus were found in 98% of the catfish and
represented 85% (mean percent by weight) of gut contents (Table 1).
Filamentous algae were dark green in color with intact cell walls in the
stomach but faded to light green or brown with ruptured cell walls in the
lower portion of the intestines near the anus, suggesting nutrients were
* derived from the algae (Jobling 1995). Agquatic insects (Coleoptera,
Diptera, Ephemeroptera, Hemiptera, Lepidoptera, Odonata and Tricop-
tera) were found in 83% of the catfish and represented 9% of gut
contents weight. Hemiptera formed the largest percentage (4%) of
aquatic insects by weight, Diptera were most frequently encountered (in
45% of the fish), and Lepidoptera were the most numerically abundant
aquatic insects (mean = 2.8 organisms per fish). Crustaceans (Amphi-
poda, Decapoda & Podocopida) were in 38% of the catfish and repre-
sented 2.8% of gut contents weight. Decapoda formed the largest
percentage (2%) of crustaceans by weight and Amphipoda were the most
frequently encountered (29%) and numerically abundant (mean = 1.3
organism per fish) crustacean. Fish and Hydracarina were in one catfish
each and composed <0.5% by weight and <2% in occurrence. Mol-
luscs (Gastropoda and Bivalvia) were in 19% of the catfish and repre-
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Table 1. Percent occurrence, mean number per catfish and mean percent weight of food
items and parasites found in the alimentary canal of Ictalurus lupus (n = 42) collected
from Independence and Dolan creeks, July 2002.

Mean
Percent number per Mean % by
occurrence fish weight

Algae/Detritus: 98 85.2
Aquatic insects:

Coleoptera 24 0.6 0.3

Diptera 45 1.3 0.5

Ephemeroptera 26 0.4 0.5

Hemiptera 21 0.7 4.1

Lepidoptera 38 2.8 1.3

Odonata 7 0.1 1.6

Trichoptera 7 0.1 0.5

Unidentified 5 0.07 0.5
Crustaceans:

Amphipoda 29 1.3 0.7

Decapoda 10 . 0.1 2.1

Podocopida 5 0.05 <0.1
Fish bones 2 0.05 0.2
Hydracarina 2 0.02 <0.1
Mollusca: .

Bivalvia 2 0.02 0.02

Gastropoda 19 0.5 1.2
Parasites: :

Acanthocephala 21 0.95 0.01

Cestoda 2 0.02 0.07

Trematoda 45 3.6 0.5
Terrestrial organisms 7 0.1 0.8

sented 1% of gut contents by weight. Terrestrial organisms (Araneae,
Isopoda) were in 7% of the catfish and represented <1% of gut contents
weight.

Following the trophic guild classification of Goldstein & Simon
(1999), I. lupus is a particulate herbivore and benthic invertivore based
on large amounts (96% by weight) of algae and aquatic invertebrates in
the gut contents. However, the presence of fish and terrestrial arthro-
pods suggested carnivorous and opportunistic feeding behavior. Ictalu-
rids in general consume a variety of food items. Three species of
Ameiurus are classified as benthic invertivores, particulate herbivores,
and carnivores (Goldstein & Simon 1999). Ictalurus furcatus and I
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punctatus (the closest extant congener to I. lupus; Lundberg 1992) are
benthic invertivores and carnivores. Algae and other vegetation is not
a major food item in the diet of I. punctatus (Bailey & Harrison 1945;
Mathur 1971; Walburg 1975; Hill et al. 1995), but may be consumed
in high abundance seasonally, incidentally, or dependent on availability
of other food items (Bailey & Harrison 1945; Busbee 1968).
Seasonality and food availability were not assessed so the importance of
algae and detritus in the gut contents of 1. lupus is unknown; it may be
dependent on season or availability of other food items. Alternatively,
difference in diets between I. lupus (particulate herbivore and benthic
invertivore) and 1. punctatus (benthic invertivore and carnivore) may
indicate food partitioning between two sympatric species that tend to
inhabit longitu-dinally different areas of the same drainage basin.

Intestinal parasites were in 45% of the fish, 65% in catfish from
Independence Creek and 18% in catfish from Dolan Creek. Trematoda
was the most common and abundant parasite, occurring in 45% of the
catfish (mean = 3.6 per fish, range = 1 - 29), followed by Acan-
thocephala (21%, mean = 0.95 per fish, range = 1 - 12) and Cestoda
(2%, found in one fish). Although parasites were common in the
intestines of I. lupus, their frequency and intensity were not unusual for
fishes (Ryon 1986; Nie et al. 1999). Parasite loads of up to 300
trematodes per fish have been found in I. punctatus from the Little
Brazos River, Texas, with 100% of the fish infected at certain times of
the year (Dronen et al. 1982). In addition, no evidence was found that
fish were negatively affected (e.g., emaciated) by the infestation levels
observed here.

Proportion of food items among four categories (algae/detritus,
aquatic insects, crustaceans, and other) by weight differed (X 2, =16.8,
P < 0.01) between smaller (86 - 162 mm) and larger 1. lupus (179 -
309 mm). Smaller catfish contained less algae and detritus (78 %) and
more aquatic insects (13%) and crustaceans (4%) compared to larger
catfish (94%, 4% and 0.7% respectively). These differences suggest a
diet shift between younger and older fish, which is common in ictalurids
(Busbee 1968; Jearld & Brown 1971) and for species in which adults
feed primarily on plants or algae with the young displaying carnivorous
habits (Gerking 1994).

Diets of 1. lupus differed (X 2, =147, P < 0.01) between Inde-
pendence Creek and Dolan Creek. Dolan Creek catfish consumed
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greater amounts of algae and detritus (91% by weight), and lesser
amounts of aquatic insects (5%) and crustaceans (0.6%) compared to
those from Independence Creek (85%, 10%, and 4% respectively).
Mean total lengths (+ SD) were 188.8 (£ 57.97) mm for catfish from
Dolan Creek and 164.1 (+ 42.62) mm for catfish from Independence
Creck. However, total lengths were not different (245 ), 40 = 1.59, P
= (.12) between streams. Thus, diet differences were unrelated to
catfish size between streams. Other plausible explanations for diet
differences include habitat and food availability differences between sites
and possible interspecific competition for macroinvertebrates between 1.
lupus and the introduced M. dolomieu in Dolan Creek, an aggressive
invertivore in Dolan Creek and the Devils River (Robertson &
Winemiller 2001). Lesser amounts of aquatic insects and crustaceans in
Dolan Creek fish did not result however in lower condition or slower
growth. Fulton condition factors (100,000 x W x TL?; range = 0.8 -
1.2) did not differ (¢o5 ) 4 = 0.86, P = 0.41) between the two
populations, nor did length-weight relationships (analysis of covariance;
F, 3 = 0.6, P = 0.44). Weight as a function of length pooled across
collection sites was described by the linear model: log,, weight (g) =
-4.82 + 2.92 * (log,, length) (P < 0.001, R* = 0.99).
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