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Feeding Ecology of Endangered Cottus hangiongensis in the Hosan Stream, Korea by Hyun-Min Baek,
Ha-Sik Sim**, Hee-Nam Youn and Ho-Bok Song? (Ecosystem Survey Team, National Institute of Environmental Research,
Incheon 404-708, Korea; 'Division of Life Sciences, 2College of Natural Sciences, Kangwon National University, Chuncheon

200-701, Korea)

ABSTRACT

The feeding ecology of endangered Cottus hangiongensis was studied in the Hosan

stream from September 2006 to August 2007 by collecting them seasonally. The stomach contents of
C. hangiongensis consisted mainly of aquatic insects and Nematoda, small fish, fish eggs, snails
(Semisulcospira libertina), and small stones were also observed. The main aquatic insects in the order of
relative importance were Diptera, Trichoptera, Ephemeroptera and Plecoptera. The most important
prey items were Chironomidae sp.1 and Hydropsyche kozhantschikovi. Change in the main prey organ-
isms by season were Trichoptera in the spring and the summer, Diptera in the autumn, and Plecoptera

in the winter by ratio of dry weight.
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Fig. 1. The morphology of Premaxillary of Cottus hangiongensis A ~ C (body length=61.2 mm), D (body length=36.5 mm).
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Fig. 2. Scanning electron micrographs of Cottus hangiongensis with first gill arch (GA: gill arch, GF: gill filaments, GR: gill raker).

Table 1. Number, length and interval of gill rakers of Cottus hangiongensisin the Hosan stream (AF: adult fish, YF: young fish)

Length of

Interval of

No. Bocé;r/nlni?gth I\glJlrln:) aekr ecr)f gill raker gill raker lg:]tgtrﬁ r(?;tr?]l) Age
Mean+ SD (mm) Mean+ SD (mm)
1 87.1 8 0.51+0.099 0.51+0.122 6.55 AF
2 74.9 8 0.29+0.023 0.47+0.049 461 AF
3 61.2 8 0.29+0.023 0.34+0.126 4.16 AF
4 60.0 7 0.30+0.050 0.38+0.075 3.40 AF
5 60.5 8 0.24+0.105 0.34+0.079 4.04 AF
6 421 8 0.23+0.075 0.28+0.071 2.89 YF
7 429 7 0.14+0.035 0.18+0.041 311 YF
8 36.3 7 0.16+0.038 0.18+0.042 275 YF
9 36.6 8 0.18+0.026 0.23+0.125 2.38 YF
10 36.5 8 0.17+0.042 0.20+0.121 2.40 YF

Abht olme AS) wesle] o)A o, WA B7|mo
o] wgsle] 9131 (Fig. 1D).

2) Mz} (gill raker)

o7kl Aoz R s Al (gill ach)e] Al (gill
raken)9] 4 7~8 2 AQek A<AiA ) Aske] Lol
0.24~0.51mm (n=5), #]Ad<% 7fAIQl 32 0.14~0.23
mm (n=>5)c]glem, Ajz}e] Aol 17 HF 6.9+
1.30%c|¢ic} (Table 1). A== 7] E}I8) mefow 1 Z&
Grkeg AP RSk E717h 10~ 147) JEd Eobglgch
(Fig. 2).

3) A5}2t (digestive tube)
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Ak (Fig. 3). fte M2 2%z s 4 qlon, 7]
28] Rolt ge Aol Lavolek.

10mm

Fig. 3. Stomach and intestine of Cottus hangiongensis. Body length
=96 mm.
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Table 2. Stomach contents of Cottus hangiongensisin the Hosan stream

Season Spring Summer Autumn Winter Tota
Stomach contents N N% N N% N N% N N% N N%
AQUTIC INSECT
EPHEMEROPTERA
Siphlonuridae
Ameletus costalis 1 05 1 0.1
Baetidae
Baetis thermicus 3 0.5 15 6.8 86 254 6 4.2 110 8.4
Baetiella japonica 1 0.2 10 30 5 35 16 12
Baetiella turberculata 5 23 8 24 13 1.0
Heptageniidae
Epeorus latifolium 5 0.8 31 141 3 0.9 39 3.0
Paral eptophlebia chocorata 2 0.9 2 0.2
Ephemeridae
Ephemera sp. 12 55 32 9.5 1 0.7 45 34
Ephemerellidae
Uracanthella rufa 12 55 1 0.7 13 1.0
Ephemerella keijoensis 4 0.6 4 18 1 0.7 9 0.7
PLECOPTERA
Perlidae
Oyamia nigribasis 1 0.7 1 0.1
Neoperla quadrata 2 14 2 0.2
DIPTERA
Tipulidae
Hexatoma KUc 17 28 2 14 19 14
Antocha KUa 11 18 2 0.9 13 38 18 12.7 14 33
Dicranota KUa 1 0.2 1 0.1
Psychodidae
Psychoda KUa 25 4.1 25 19
Simuliidae
Smulium sp. 1 0.5 1 0.3 6 4.2 8 0.6
Chironomidae
Chironomidae sp. 1 (White type) 450 731 103 46.8 121 35.8 91 64.1 765 58.1
Dolichopodidae sp. 1 0.2 1 0.1
Muscidae sp. 3 0.5 3 0.2
TRICHOPTERA
Stenopsychidae
Senopsyche griseipennis 5 0.8 2 14 7 0.5
Psychomyiidae
Psychomyia KUa 8 36 2 0.6 10 0.8
Hydropsychidae
Aethaloptera KUa 1 0.5 1 0.3 2 0.2
Hydropsyche kozhantschikovi 73 119 10 45 45 133 3 21 131 10.0
Hydropsyche orientalis 7 11 1 0.3 8 0.6
Cheumatopsyche KUb 1 0.2 11 33 12 0.9
Rhyacophilidae
Rhyacophila bilobata 1 0.5 1 0.3 2 0.2
Rhyacophila nigrocephala 1 0.2 1 05 2 0.2
Glossosomatidae
Glossosoma KUa 6 1.0 3 14 3 0.9 3 21 15 11
Hydroptilidae
Hydroptila KUa 2 0.3 8 36 10 0.8
Others*
Pleuroceridae
Semisulcospira libertina r
Nematoda
Nematoda sp. ++ ++ r
Terrestrial Insect r
Fish egg +++ +++
Fish r
Stone +++ +++ +++ +++
Plant Seed r

N: Individuals number of each food item, N%: Relative abundance (only include aquatic insects). *r: 1~5 individuals, ++:

individuals.

6~ 10 individuas, +++: above 11



Table 3. Composition of the stomach of Cottus hangiongensis by
occurrence, number, dry weight and index of relative importance
(IRI)

Food items FO% N% W% IRl IRI%
AQUTIC INSECT
EPHEMEROPTERA 10749 6.3
Siphlonuridae
Ameletus costalis 16 01 03 05
Baetidae
Baetis thermicus 359 100 56 9021 42
Baetiella japonica 141 12 02 190 02
Baetiella turberculata 47 10 05 70 01
Heptageniidae
Epeorus latifolium 219 30 04 735 09
Paraleptophlebia chocorata 31 02 02 11 x
Ephemeridae
Ephemera sp. 94 34 22 523 06
Ephemerellidae
Uracanthella rufa 63 10 =« 65 01
Ephemerella keijoensis 141 07 02 129 02
PLECOPTERA 48.2 0.6
Perlidae
Oyamia nigribasis 16 07 01 01 =
Neoperla quadrata 31 02 152 481 06
DIPTERA 61715 76.3
Tipulidae
Hexatoma KUc 141 14 154 2358 29
Antocha KUa 359 34 22 2029 25
Dicranota KUa 16 01 08 13  *
Psychodidae
Psychoda KUa 31 19 09 89 01
Simuliidae
Smulium sp. 94 06 03 84 01
Chironomidae
Chironomidae sp. 1 828 583 10.7 57131 70.7
(White type)
Dolichopodidae sp. 16 01 = 02 =
Muscidae sp. 47 02 = 09 =
TRICHOPTERA 13529 167
Stenopsychidae
Senopsyche griseipennis 78 05 260 2069 26
Psychomyiidae
Psychomyia KUa 125 08 37 5.2 07
Hydropsychidae
Aethaloptera KUa 16 01 01 02 =
Hydropsyche kozhantschikovi  57.8 100 5.6 9021 11.2
Hydropsyche orientalis 63 06 10 100 01
Cheumatopsyche KUb 78 09 42 395 05
Rhyacophilidae
Rhyacophila bilobata 31 02 23 78 01
Rhyacophila nigrocephala 31 02 11 39  «
Glossosomatidae
Glossosoma KUa 17.2 11 55 1143 14
Hydroptilidae
Hydroptila KUa 141 08 01 120 01

o glell A%, A¥ ol R, o1 F2] &, th&7] Feo] AU
(Table 2).

Hol 4 shed pAEFE) A AFaRAulv} el
Z (Diptera) o] 76.3%= 7}# =9k, ‘F ==& (Trichoptera)

EE97152! et=3Iel MAlMEf 283

(%)

100

=)

T 80}

=

>

S

2 60

z

5

g 401

38

8

g 201

[=}

(7]

0 1 1

Spring Summer Autumn Winter
[ EPHEMEROPTERA B TRICHOPTERA
1 PLECOPTERA Il DIPTERA

Fig. 4. Seasonal stomach contents by dry weight of Cottus hangion-
gensisin the Hosan stream. only include aguatic insects.

o] 16.7%, 3}FAko] & (Ephemeroptera)o] 6.3%, 7} =2 =
(Plecoptera)>- 0.6%= 714 wokeh Wl Q&2 FH Fo
=2 ®w 2= (Diptera)®] Chironomidae sp. 1 (White
type)e] Z3nl=7} 82.8%, Ao 2 F A A1) 7k 70.7%%1
a1, =2 = (Trichoptera)2] Hydropsyche kozhantschikovi~}
57.8%2] Z3ulxo] ANAHFAX|$H]7} 11.2%=2 713+
Fo3 HolAER ZAENH. 1 o] dFAbo| &
(Ephemeroptera)e] Baetis thermicuse} ¥}2] = (Diptera)2]
Antocha KUa7} Z+ 7zt &3ul= 35.9%= v|wA =gtor}
A A2 QA u) = 4.2%9) 2.5%2 B Helgth
(Table 3).

Az Feale] uhe AdA Holgwe] MEo A o
= Trichoptera(67.6%) %} Diptera(31.6%)2] w]-&o] =9k,
o] 2] = Trichoptera(87.8%)2] w]&o| - =3}31, Ephe-
meroptera(7.0)¢} Diptera(5.2%)= Altjx o g 1o n|jg&=
velyttl. 7124l = Diptera(64.8%)7F 7173 v]&o] =9k,
F3 gl 7P¢ wlEe] YW Trichoptera: 31.4%=
ok}, A-Loll= Plecopteraz} 67.2%= 7} =9k, Tri-
choptera= 25.5%, Diptera= 6.9%= vebyto) (Fig. 4).
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