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Abstract

This study investigated the ecological feeding preference based on the stomach content of Taiwan landlocked salmon
(Oncorhynchus masou formosanus Jordan & Oshima, 1919). In order to justify the prey value and the environmental significance of
those three major aquatic insect Orders observed in the stomach content of this study in 2006, a duplicate 24-hr duration
experiment was conducted to investigate the digestion capabilities of mature and juvenile fish fed insect preys with each of the
insect order of Ephemeroptera, Plecoptera or Trichoptera. In addition, there were 92 fish samples collected from five stations in
Cijiawan Stream and Goshan Stream from 2006 to October 2007. The ratio of aquatic by the terrestrial insects found in the stomach
contents was 7:3 in 2006 and was 3:7 in 2007. The cause of the switch to ingest a high proportion of terrestrial insects was probably
due to the four consecutive typhoons disturbing the area and which might have flushed most of those aquatic insects away.
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Fig. 1. The research area for study the prey characteristics of Taiwan landlocked salmon in Cijiawan stream
catchment, Shei-Pa National Park, Taiwan.
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Table 1. The digestion state and definition to the insects prey digested by Taiwan landlocked salmon described by
body parts
dli::::m body part definition of digestion characters

1 A body complete legs broken less than state 3
L leg complete segments complete

2 B partially fragmented legs broken more than state 3; cerci and central filament or body

partial broken and incomplete

3 C head head + thorax
D thorax thorax + abdomen
E body transparent abdomen digested and transparent
M femur-tibia-tarsus any of femur, tibia and tarsus remained
N fragment unrecognized parts

4 F head head
G thorax thorax
H abdomen abdomen only

5 I head digested head broken
J thorax broken thorax broken
K abdomen broken abdomen digested to mud or transparent
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Table 2. The averaged fork length and the associated weight of stomach content of the matured (1%, 23 months)
male, female and juvenile (0*,11 months) fish of Taiwan landlocked salmon examined through digestion

experiment between 2006 and 2007

Eiﬁples No. fish Fork length(cm) Stomach content weight (mg)
Male 33 21.80 +4.32 270.37 + 339.17
Female 37 21.95 + 4.32 218.32 + 372.73
Juvenile 22 14.34 + 1.56 281.05 + 296.45

R= 2006 FHALZEREASYHERBRERBM T

Table 3. The fragment number and percentage of insect which the insect fragments appeared in the stomach from
the samples of Taoshan N. Stream, 2006

Insect activity and habitat Insect 0 fr:;tleln A N frl;lgi:lezn e

Aquatic Ephemeroptera larva 408 57.1 88 18.1
Plecoptera larva 4 0.6 1 0.2
Trichoptera larva 66 9.2 43 8.9
Diptera larva 3 04 1 0.2
Total 481 67.4 133 274

. Ephemeroptera

Terrestrial Adult 2 0.3 1 0.2
Plecoptera
Adult 0 0.0 0 0.0
Trichoptera
Adult 1 0.1 1 0.2
Diptera adult 52 7.3 44 9.1
Hymenoptera 7 1.0 5 1.0
Coleoptera 1 0.1 6 1.2
Lepidoptera 0 0.0 0 0.0
Homoptera 6 0.8 15 3.1
Orthoptera 0 0.0 2 0.4
Hemiptera 0 0.0 2 04
Psocoptera 0 0.0 2 0.4
Total 69 9.7 78 16.1

Other Stone 6 0.8 0 0.0
Reef 4 0.6 0 0.0
Isopod 1 0.1 0 0.0
Underdistinguish 153 21.4 275 56.6
Total 164 23.0 275 56.6

H kg 16.7% JEH=A : 2007 FER TN E

Py KA g 35.4% AL R sa(S 64.6%

322 RERSE=TEENY

AR ERER oL - DIEEH H e 53.7%
%> BWH 205 19.1% K2 il H )% 8.8%



=M 2007 EEREZHEAT

EYMERBRERES T

Table 4. The piece number and percentage of insect fragments found in the stomach contents of the Taiwan
landlocked salmon sampled from Cijiawan Stream, 2007

Insect Sampling 1 2 3 4 5
activity station* no. no. no. no. n.
habitat frag. (%) frag. (%) frag. (%) frag. (%) frag. (%)
Aquatic  _Pnemeroptera 2 19 5 2.4 6 8.3 8 105 0 0.0
larva
Plecoptera larva 12 11.2 20 94 1 14 1 1.3 6 6.5
Trichoptera 0 00 7 33 24 333 11 145 49 53.3
larva
Total 14 13.1 32 15.1 31 43.1 20 26.3 55 59.8
Terrestrial Diptera 53 49.5 45 21.2 2 2.8 45 59.2 22 23.9
Hymenoptera 0 0.0 3 14 1 14 1 1.3 2 2.2
Homoptera 2 19 2 0.9 1 14 2.6 1 1.1
Orthoptera 0 0.0 0 0.0 0 0.0 0 0.00 1 1.1
Total 55 514 50 23.6 4 5.6 48 63.2 26 28.3
Other Araneae 0 0.0 4 19 0 0.0 0 0.0 0 0.0
unclassifle 38 35.5 126 59.4 37 514 8 10.5 11 12.0

*Station 1 is Taoshan north Stream; Station 2 is Dam 3; station 3 is fish look-out; station 4 is Eco center; station

5 is Goshan Stream.
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Fig. 2. The relationship between time and fragmentation index (a) and digestion index (b) of Ephemeroptera (1),

Plecoptera (2), Trichoptera (3).
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Table 5. Time related values of fragmentation index and digestion index of Ephemeroptera, Plecoptera and
Trichoptera within the 24-hour duration after ingested by Taiwan landlocked salmon

Ephemeroptera Plecoptera Trichoptera
Time (hr) frag.index  Digest. index  frag.index  Digest.index  frag.index  Digest. index
1 2.82 1.67 1.00 1.00 1.00 1.18
2 5.24 1.47 1.00 1.00 1.38 1.39
3 5.18 2.25 1.13 1.00 1.60 2.52
4 3.10 3.27 2.46 2.46 1.67 2.70
5 3.92 1.36 2.13 2.27 1.44 2.57
6 3.36 2.56 2.80 1.43 1.46 2.71
7 7.73 3.11 4.00 3.75 1.22 2.64
8 15.84 2.57 5.00 5.00 3.00 3.67
9 11.10 3.92 1.00 1.00 1.83 3.91
10 — — 8.00 3.00 3.50 3.31
11 7.33 2.35 2.00 3.50 3.00 3.16
12 6.29 3.75 4.00 4.00 1.83 3.45
13 2.711 3.11 1.00 2.00 8.00 3.88
14 6.60 4.71 - - 3.67 4.45
15 26.00 2.65 7.33 2.95 3.00 4.67
16 14.00 3.57 2.00 3.50 413 3.13
17 6.00 3.67 1.00 3.00 6.50 2.50
18 5.50 3.67 - - 1.50 4.50
19 1.00 5.00 - - 2.88 4.34
20 21.50 4.34 49.00 4.27 1.00 5.00
21 1.00 5.00 6.00 3.17 5.00 4.27
22 2.00 4.50 - - 5.00 3.40
23 6.38 4.45 10.00 3.60 2.25 3.64
24 26.67 3.14 4.00 2.75 7.50 2.86

RN RERCHVECATY=TEKEESE » FHE « 28 - ERERREBEREEBND
Table 6. Total length, weight and the nutritional content of the three major rders (Ephemeroptera, Plecoptera,
Trichoptera) of aquatic insects observed from the stomach content of Taiwan landlocked salmon

Ephemeroptera Plecoptera Trichoptera
No. samples 206 7 115
Body length (cm) 13.28 £ 4.95 14.17 £ 4.09 30.49 +9.27
Weight (mg) 15.39 + 105.95 97.14 + 44.52 294.03 + 204.34
Moisture (%) 84.8 68.2 81.3
Crud-protein (%) 66.8 44.2 54.2
Crud-lipid (%) 25.4 13.8 12.6
Combusted energy (cal./g) 4,599 5,123 4,396
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The Component of Stomach Content and the Characteristic of
Prey in Taiwan Landlocked Salmon (Oncorhynchus masou
formosanus) from Cijiawan Stream, Wuling, Central Taiwan
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ABSTRACT

This study investigated the ecological feeding preference based on the
stomach content of Taiwan landlocked salmon (Oncorhynchus masou
formosanus Jordan & Oshima, 1919). In order to justify the prey value and the
environmental significance of those three major aquatic insect Orders observed
in the stomach content of this study in 2006, a duplicate 24-hr duration
experiment was conducted to investigate the digestion capabilities of mature
and juvenile fish fed insect preys with each of the insect order of
Ephemeroptera, Plecoptera or Trichoptera. In addition, there were 92 fish
samples collected from five stations in Cijiawan Stream and Goshan Stream
from 2006 to October 2007. The ratio of aquatic by the terrestrial insects found
in the stomach contents was 7:3 in 2006 and was 3:7 in 2007. The cause of the
switch to ingest a high proportion of terrestrial insects was probably due to the
four consecutive typhoons disturbing the area and which might have flushed
most of those aquatic insects away.

Key words: Oncorhynchus masou formosanu, stomach contents, digestion
state, insect fragment, prey
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