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ABSTRACT

The most important mission of Shei-Pa National Park is to conserve the
natural resources, especially the Formosan landlocked salmon, which is
distributed only in the streams of the Wuling area. However, this recreation
area is exploited intensively for agricultural activities and tourism. In order to
understand the population dynamics of the Formosan landlocked salmon and
identify the driving forces, it is imperative to study in a holistic view by
constructing the ecosystem models and to examine the interactions between
biotic communities and environmental factors in the basin. A collaborative
project was conducted to continually monitor and model the changes in water
temperature, discharge, physical habitats, water quality, periphyton, aquatic
insects and fish following the previous monitoring framework of WLTERM,
especially before and after the 1°' dam removal of the Cijiawan Stream and the
diversion of enriched sewage from agricultural activities. The specific aims of
this ecosystem-scale project are: 1. To understand the driving forces of the
population dynamics of the Formosan salmon; 2. To monitor major
components of the food webs of the streams; 3. To monitor human impacts and
environmental factors influencing the stream ecosystems; 4. To understand
long-term ecological processes and the mechanisms in the streams of the
Wuling area by comparing with previous data; 5. To provide scientific data for
developing the policy for sustainable management in the future; 6. To integrate
data by using ecological modeling and to predict the effects of landuse, climate

change and anthropogenic disturbance; 7. To develope scientific databases.

[ Keywords] the Formosan landlocked salmon, the Cijiiawan Stream, the

Gaoshan Stream, the Yousheng Stream, Trophic model,

Ecological database
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ABSTRACT

The Formosan landlocked salmon (Oncorhynchus masou formosanus) is
an endangered endemic species, which is distributed only in the basin of the
Cijiawan Stream of Central Taiwan. The basin has been assigned as a wildlife
refuge and national wetland. Periphyton is the most important primary
producer in the stream. In order to understand the mechanisms of periphyton
changes in the stream, we analyzed over five-year data from 2005~2009 to
determine the driving forces in the Wuling stream ecosystems. In this year, we
started to monitor periphyton communities before removal of the first dam of
the Cijiawan Stream and diversion of the enriched sewage derived from
agricultural activities. We also modeled dynamics of peirphyton biomass.

In total, there were 9 study sites. Two of them (Sites #10 and #11) were
located in the Cijaclan Stream, in which the periphyton was monitored in
February and June. Periphyton at other study sites was monitored bimonthly
from February to June, including Site #2 at the Taoshan Stream, Site #4 at the
fish observation desk, Site #12 at the upstream of the first dam, Site #13 at the
downstream of the first dam, Site #5 at the breeding center, Site #8 at the
Gaoshan Stream, and Site #9 at the Yousheng Stream. Periphyton biomass
and species composition were determined in different habitats at each site
when possible.

During the study period, periphyton biomass in terms of chlorophyll a
concentration was greater in February and April, but lower in June. This can be
attributable to the heavy rainfall brought by the plum season. After the invasion
of the typhoon Morak in August, periphyton biomass was even lower to the
bottom level, and remained in October. Among the study sites, periphyton

biomass in the Yousheng Stream remained the greatest, but was least in the
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upstream of the Cijaclan Stream. Periphyton biomass during the period of

February and June in the Yousheng Stream was even greater than those

recorded in the previous three years. Periphyton biomass was also greater at

Site #4 the fish observation desk due to the enriched sewage derived from

agricultural activities and declined along the downstream of the Cijiawan

Stream. In addition, periphyton biomass was greater in pools than in runs and

riffles at the study sites in the Cijiawan Stream. The results of the model shows

that the most important factor influencing periphyton biomass was flooding.
This project comes to immediate strategies:

1. Monitoring of periphyton biomass showed that enriched sewage derived
from agricultural activities continuously enters the Cijiawan Stream. It is
imperative to diverse the sewage from the stream in an ecological way, for
example constructed wetlands, to prevent the further degradation of the
stream water.

2. Periphyton biomass can be used to monitor changes in rainfall, current
velocity, discharge, and nutrient concentrations, and irradiance in the
streams. However, the monitoring should consider the characteristics of
different habitats when sampling.

3. Monitoring items and methods should be consistent and the results should
be included in the database, so that the efficacy of data accumulation and

spatial and temporal comparisons would increase.

[ Keywords] Ecological monitoring, Flow discharge, Habitat type, Nutrient

concentration, Dam removal
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1.

ABSTRACT
Research Purpose: To understand the transition of channel
morphology after dam removal, this project implemented the longitude and
cross sections survey and habitat composition analysis at Gau-shan Creek
and eleven observation sites selected by group members of STMD.
Method and Process: This project applied the same survey and
analysis methods used in past several years.
Major Findings: Even Typhoon Morakat of August severely damaged
southern Taiwan, both the survey results of channel and habitat at October
remain no apparent change to those applied at February and June. In
general, there are more depositing reaches than degraded reaches. The
woody debris dam between Dam #3 and Dam #4 of Gaushan Greek stays
in the stable condition, while the large woody debris jam at the opening of
Dam #2 lost some of the woody debris and sediment. Also, some of the
woody debris and sediment flowed away from the woody debris dam
located at the downstream channel of Dam #1. For Dam #2 of
Chichiawan Creek, its slope of upstream channel keeps the same at 0.01

as usual.

[Keywords] Gau-shan Creek, Dam Removal, Channel Morphology Change,

Habitat Composition, Chi-Chia-Wan Creek, Woody Debris Dam
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08 &R FAHE FENS HFE

221 B LEZBIE SR Lian % 4

BIE P e A 2007/06 | 2007/09 2009/02 | 2009/06 | 2009/10
=t 0.0607 0.036 0.052 0.038 0.030 0.038
(F# 50 4474 T
322 B LR BME Y 5R G TioH s 4
BlE PP | 2001/02 = 2008/07 2008/11 2009/02 | 2009/06 | 2009/10
I yay % 0.0227 0.033 0.030 0.030 0.030 0.029
(FH kiR 2T 5 FH)
% 2-3 B LE- BF YR G T E 4
BIE P HE | 2001/02 2008/07 2008/11 2009/02 | 2009/06 | 2009/10
I 3oy % 0.0200 0.030 0.030 0.032 0.029 0.029
(FA &R e g A
32-4 B LE- BT ER G LiaE % 4
BIE P HE | 2001/02 = 2008/07 2008/11 2009/02 | 2009/06 | 2009/10
I 3oy ' 0.1072 0.041 0.043 0.040 0.040 0.040
(F# kil A F FH)
325 = RBEZBIE T D BLEE L 400 o v T oy vk 4
BIE P 2006/12 2007/12 2008/11 2009/10
I 3oy tf 0.028 0.029 0.023 0.023
(FH kil A8 T )
F 2-6 = FBIEZ G oo Tiog 4
B2 P E 2008/07 2008/11 2009/02 2009/06 2009/10
I 3oy 'E 0.034 0.03 0.028 0.030 0.033
(FH kR 2T 5 FH)
327 = FBE-BEFET ARG Lo 4
B2 P E 2008/07 2008/11 2009/02 2009/06 2009/10
I 54 *F 0.0368 0.0331 0.039 0.053 0.035
(FR KR AP F o)
% 2-8 - BETHNEre T E 4
BIE P E 2006/12 2007/11 2008/11 2009/10
I 3oy vk 0.019 0.020 0.020 0.021
(F# R 28 T
F 2-9 Pl BIF L P oo T o8 4
BIE P 2007/11 2008/11 2009/04 2009/06 2009/10
I 3oy °% 0.0095 0.0115 0.0131 0.0109 0.013
(F# kil 25 FH)
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% 2-10 Blzb— B3 T 5F 5 Lo % £

RIE P 2007/11 2008/11 2009/04 2009/06 | 2009/11

T 3oy *% 0.0394 0.0515 0.0525 0.0396 0.0324

(Fit kil 274 F i)

2211 BEATANA

KoL i B TR
1 Smooth surface <0.2cm
2 Gravel 0.2-1.6cm
3 Pebble 1.6-6.4cm
4 Rubble 6.4-25.6cm
5 Small Boulder 25.6-51.2cm
6 Large boulder >51.2cm

(FH R 8§ T )

% 2122009 & 10 » B Lk & P E 2 KT A G 5
B

(a4 1 2 3 4 5 6

= LR L L - - - - - -
ZEHIe 54 | 0.0% 6.7% | 0.0% | 16.7% | 13.3% | 63.3%
SEHI =54 |4.8% | 7.2% | 25.3% | 48.2% | 4.8% | 9.6%
- HFI 5 | 1.2% | 6.2% | 16.0% | 42.0% | 6.2% | 28.4%
- BT 1.2% | 7.4% | 11.1% | 48.1% | 4.9% | 27.2%

(FH*m: AL TH)

7 2-132009 & 6 ' B LiEE P E2Z el KA G b
A

[hadly: | 1 2 3 4 5 6

o BEEE - - - - - -
ZHEHFIe 5N | 0.0%13.3% | 3.3% | 13.3% | 10.0% | 60.0%
ZHHFHILI =54 |3.6% | 6.0% |44.0% | 35.7% | 0.0% | 10.7%
- BN | 1.3% | 6.4%|29.5% | 34.6% | 1.3% | 26.9%
4 1.2% | 3.7% | 28.4% | 38.3% | 2.5% | 25.9%

(FA R 2AT L T
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BERAHF FLIA LT

2-16

)

% 2-142009 # 2 7 3 Lk

PR R RE A B

B
[} 1 2 3 4 5 6
o BEEE b - - - - - -
ZEHFI e 5 | 3.3% | 0.0%| 0.0%|13.3% | 23.3% | 60.0%
—HEFI =254 1.3%|10.0% | 18.8% | 47.5% | 6.3% | 16.3%
- BHFIFHE | 11% | 3.4%|19.5% | 34.5% | 12.6% | 28.7%
- BT 1.2% | 4.8% | 32.1% | 36.9% | 2.4% | 22.6%
(F#- %m0 28 T
% 2-152008 & 11 " F Lk & PRtk RF A b
Y
(hadly§ 1 2 3 4 5 6
= HUHE - - - - - -
ZEHFI R | - - - - - -
ZHEHI =55 0.0%|31.7% | 68.3% | 0.0% | 0.0% | 0.0%
- 51 - 53 | 0.0% | 33.3% | 65.4% | 1.3% | 0.0% | 0.0%
- BT 0.0% | 8.6% |90.1% | 1.2% | 0.0% | 0.0%
(FR LR 27T FH)
7. 2-162008 & 7 * F LR L PR Z e RE A T b
oy
[l 1 2 3 4 5 6
AR - - - - - -
2RI e 5 - - - - - -
Z“EFI =55 6.2% |4.9% | 16.0% | 46.9% | 25.9% | 0.0%
- BHI -5 | 3.6%|13.1% [ 6.0% |54.8% |22.6% | 0.0%
- BT 3.2% |0.0% |86% |7.5% |80.6% |0.0%
(FHL il Am T )

4 2-17 2009 & 10 *

S RBECSTH D THIEE RTAG

AT
[l -4 1 2 3 4 5 6
ZHEHM L 10.0% | 3.7% | 14.8% | 33.3% | 22.2% | 25.9%
ZELEHFUT | 24% | 0.0% | 4.8% |47.6% | 9.5% | 35.7%
(FHRm AP TH)




% 2182009 & 6 7 = FPE- BEEHEL TR RATA G

AR

-
(hadly-}

1

2

3

4

5

ZEBEH

0.0%

7.2%

17.

4%

42.0%

11.6%

21.7%

BT

0.0%

2.22%

11.11%

33.

33%

6.

67%

46.67%

(F# kil 224 F i)

% 2-192009 & 2 7 = FHE - SLEH L T RE AT A

[l

R

1 2

3

4

5

6

ZBLRH

1.4% | 5.8%

26.1%

66.7%

0.0%

0

0%

B LHENT

0.0% | 0.0%

26.2%

73.8%

0.0%

0.0%

(FH % wemg T H)

£ 2202008 & 117 = L= BT THELER RTA G

-4
NER

l/‘l'

ey

1 2

3

4

BB}

0.0% | 10.6%

40.9%

3

6.4% | 1

0.6%

1.5%

ZHEEBHFE T

0.0% | 6.7%

36.7%

33.3%

1

0.0%

13.3%

(FHR KR A

=

P

#)

# 2-212008 # 7 " = RAE-GLLH I THEL R AT A G

-4
2

{+

R

1 2

3

4

ZBRH

1.4% | 5.8%

26.1%

66.7%

0.0%

0.0%

ZERHFUT

0.0% | 0.0%

26.2%

73.8%

0.0%

0.0%

(FA &k -

=

AT T

3222 2008 & 11 7 = RAE2PHE LR RTA G b

AR

—

2

3

fo | 1Y

Rl

I

fon

2.3%

3.8%

13.6%

17.4%

25.0%

)

fon

I

2.2%

5.2%

20.7%

5.9

%

16.3%

)

5|5 | %
|55
F&q—.:\
S
|8 | %

2.

8% | 8.3%

7.6%

10.4%

38.9%

(FAL KR 0 AT T
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08 &R FAHE FENS HFE

4 2-23 BB I LT
ARiAR B~ Fr<0.095 |0.095<Fr<0.255| 0.255<Fr<1 Fr>1
ol IR Pools Slow water Riffles Rapids
(F# Rk A8 FH)
4 2-242009 & 10 * % LiE4Ee BB AL T
el
(bl Rapids | Riffles | Slow water | Pools
T LR - - - -
Z NI e 54 | 0.00% | 90.00% 0.00% | 10.00%
ZEHE I Z 54 | 0.00% | 82.14% 17.86% | 0.00%
- 5T -8 | 3.70% | 70.37% 25.93% | 0.00%
- BT 0.00% | 74.07% 25.93% | 0.00%
(FR*R 2T T
% 2-252009 & 6 * 3 LiEdes BB A 4T
el Rl
adly ] Rapids | Riffles | Slow water | Pools
R, - - - -
ZEFI e 54 | 0.00% | 100.00% 0.00% 0.00%
ZEHIZ 55 | 0.00% | 92.86% 3.57% 3.57%
-5 - 54 | 0.00% | 85.71% 14.29% | 0.00%
- BT 0.00% | 88.89% 11.11% | 0.00%
(FH &R 257 FH)
4 2-262009 # 2 * F LEEE BB A A 7
ek Y
% Rapids | Riffles | Slow water | Pools
E—%ﬁ%ﬁ'? 3 - - - -
ZEHFIe5H | 3.3% | 0.0% 0.0% 13.3%
ZEHI =5 | 1.3% | 10.0% 18.8% 47.5%
—HHI 5N | 1.1% | 3.4% 19.5% 34.5%
- %ﬁ*ﬁ'! 1.2% | 4.8% 32.1% 36.9%
(FAR 5 2F L TH)
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FoF% FEBEFAY
4 2-272008 & 11 * & LE4EE BB A A 47
for 273
[t} Rapids | Riffles | Slow water | Pools
o BEEE b - - - -
ZEFI e 5 - - - -
Z B I Z 5 | 63.41% | 34.15% 2.44% 0.0%
- 5L T Z 5L | 49.23% | 49.23% 1.54% 0.0%
- BT 30.16% | 66.67% 1.59% 1.59%
(FA kR 485 FH)
# 2-282008 # 7 ' B LiEdey BEH L AT
B 473
[hadl -1 Rapids | Riffles | Slow water | Pools
w B L - - - -
ZEHEF I LR - - - -
ST Z 54 | 48.72% | 48.72% 0.0% 2.56%
- 51 - 5 | 57.14% | 42.86% 0.0% 0.0%
— HLHE 50.88% | 43.86% 5.26% 0.0%
(A &R T A7 FTHL)
% 2-292009 & 10 ' = RFE-SLEH P T AFRE B AT
W %Eﬂq
f:ii Rapids | Riffles | Slow water | Pools
SEEHFML | 11.1% | 88.9% 0.0% 0.0%
ZEEHFNT | 0.0% |78.6% 21.4% 0.0%
(FA kiR AFT T FTAL)
# 2-302009 # 6 " - FEE- LT T AERE BB AT
Y
(a1 Rapids | Riffles | Slow water | Pools
ZEEHNLT | 0.0% |25.9% 7.4% 0.0%
ZEEHFNT | 0.0% |63.0% 11.1% 0.0%
(FA KR 0 257 TA)
% 2-312009 & 2 " = FHE - BLEHF T T RS BB AT
&5 53
fhadl ] Rapids | Riffles | Slow water | Pools
ZHLEH | 35.2% | 22.2% 0.0% 0.0%
ZELEHFUT | 22.2% | 44.4% 0.0% 7.4%
(FH- %R0 2P F TA)
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BERAHF FLIA LT

)

% 2-322008 & 11 % = 3BE - B2 T EEF BB L 4T
ek Y
[t} Rapids | Riffles | Slow water | Pools
Z5EHM L | 13.3% | 76.7% 10.0% 0.0%
ZHEEHFEMT | 91% | 81.8% 9.1% 0.0%
(FH il hF T )
% 2-332008 # 7 % = RAE-SLEH L THEFESRGA LT
£ 4 477
[l Rapids | Riffles | Slow water | Pools
SEEHF | 24% | 92.7% 4.9% 0.0%
ZE5EHFT | 0.0% |88.9% 11.1% 0.0%
(?%xﬁ-ﬁpz?%)
# 2-34 2009 & 10 " = 7L - 5 T AEEE BB A A 4T
ek
=3 Rapids | Riffles | Slow water | Pools
- 5t | 0.0% | 100.0% 0.0% 0.0%
- 5T | 0.0% | 83.3% 16.7% 0.0%
(F# kh + 222 )
% 2-352009 # 6 " = RAFE- FUUH T EE BB HA A4
ek
=% Rapids | Riffles | Slow water | Pools
-5 | 0.0% |83.3% 16.7% 0.0%
- 5T | 0.0% |69.2% 30.8% 0.0%
(FA Km0 ~FF FA)
#.2-36 2009 & 2 7 = FHE- BUFH L T RE BB G AT
el
=3 Rapids | Riffles | Slow water | Pools
-5 | 0.0% |66.7% 33.3% 0.0%
- BT | 42.9% | 50.0% 0.0% 7.1%
(FA KR AT T
# 2-37 2008 & 11 * = 7&% %iifaPTﬁ%f%%I% R R )
ek
[} Rapids | Riffles | Slow water | Pools
- 5 | 25.00% | 50.00% | 25.00% | 0.00%
- 5T | 71.43% | 28.57% 0.00% 0.00%

(FA Rk F g

=

BoR)



#. 2-38 Fe LA iERIEEH G TR £

BT P E 2008/11 2009/02 2009/06 2009/10
I 54 ' 0.025 0.018 0.017 0.014
(AL ki w77 f T
# 2-39 tLAERIEE R G RF A T A
B
p Ay 1 2 3 4 5 6
2008-11 0.0% 12.5% 45.8% 29.2% 12.5% 0.0%
2009-02 0.0% 12.5% 50.0% 20.8% 0.0% 16.7%
2009-06 0.0% 7.4% 33.3% 44.4% 0.0% 14.8%
2009-10 3.7% 3.7% 11.1% 63.0% 0.0% 18.5%
(F# % 2B ] TH)
Z 2-40 ¥ F JEPIEK G T O R £
B2 P E 2008/11 2009/02 2009/06 2009/10
I 54 ' 0.026 0.022 0.024 0.018
(FH kR 0 RAT T FOR)
Ze 2-41 Fe L@ GEPIEER G R E AT A
AR
p Ay 1 2 3 4 5 6
2008-11 0.0% 12.5% 29.2% 25.0% 33.3% 0.0%
2009-02 4.2% 4.2% 29.2% 41.7% 0.0% 20.8%
2009-06 8.3% 4.2% 4.2% 66.7% 0.0% 16.7%
2009-10 0.0% 0.0% 8.3% 79.2% 0.0% 12.5%
(F# % 2B { TH)
% 02-42 Bh E R G T30y B 4
B2 P E 2008/11 2009/02 2009/06 2009/10
I oy *f 0.0015 0.019 0.021 0.018
(F kR 0 RAT T FOR)
% 2-43 LA LRI H R A G A
A
p Ay 1 2 3 4 5 6
2008-11 0.0% 6.5% 35.4% 46.5% 11.6% 0.0%
2009-02 0.0% 4.8% 61.9% 19.0% 0.0% 14.3%
2009-06 0.0% 0.0% 28.6% 61.9% 0.0% 9.5%
2009-10 4.76% 4.76% 19.05% | 61.90% 0.00% 9.52%
(FA %R 0 2T )
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08 &R FAHE FENS HFE

4 2-44 3%

EHPIEF G T IO R £

BT P E 2008/11 2009/2 2009/6 2009/10
I 54 ' 0.017 0.012 0.013 0.024
(FR KR AP g o)
# 2-45 ATRASPIEEE G KT A T A
B
p Ay 1 2 3 4 5 6
2008-11 0.0% 15.6% 50.8% 24.4% 9.8% 0.0%
2009-02 9.5% 14.3% 14.3% 19.0% 19.0% 23.8%
2009-06 0.0% 0.0% 28.6% 61.9% 0.0% 9.5%
2009-10 0.0% 4.8% 19.0% 57.1% 14.3% 4.8%
(FH kil 48§ T )
% 2-46 g E AR F 5 T IEH R £
B2 P E 2008/11 2009/02 2009/06 2009/10
I iop 'E 0.021 0.025 0.030 0.025
(FH kR 2T 5 FH)
% 2-47 g 2ARRIER B KT A G 4
AR
p Ay 1 2 3 4 5 6
2008-11 0.0% 19.0% 28.6% 14.3% 38.1% 0.0%
2009-02 0.0% 4.8% 4.8% 33.3% 14.3% 42.9%
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ABSTRACT

Available information indicated that the nutrients in Chichiawan stream are
mainly from the fertilizer applied to the farms near the stream. These nutrients
may influence the main habitat of the Formosan Salmon. Therefore, the

objectives of this project were to monitor the water quality.

The study results imply that most of the water quality in this stream are
good enough, but the nutrients and conductivity of the sampling site near the

agricultural farms are higher than the criteria for salmon (H. C. Chen, 1998).

In light of this study, several suggestions were proposed: (a) in the short
term, the monitoring of water quality is necessary because the agricultural
activity is still in progress, (b) in the long term, the automatic monitoring of

water quality are also recommended.

[ Keywords ] Chiachiawan stream, the Formosan landlocked salmon,

nutrients
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# 3-398 & 2 7 3 fE L A 47 8dR

=5 w3 ¢ FiE |k pH ¥T A ] AR SiO NOz-N
uS/cm mg/L NTU mg/L mg/L

Bk 2 Fedlid % (2 11p| 745 71 8.12 0.03 0.99 0.100
Rk 4 T 27 11p| 767 210 7.73 0.28 4.43 0.836
Bzk 5 L % 2% 11p| 787 171 8.12 0.05 5.13 0.081
#l=k 8 B LE % |2* 11p| 805 171 7.94 0.28 3.97 0.081
Bk 9 FORE % |2* 11p| 839 232 8.00 0.26 3.47 0.613
Blek10 | PR WES 5 % |23 11p| 748 187 7.06 0.01 4.32 0.013
Blek 11| P RWET #2711 p| 776 239 7.56 0.12 3.62 0.496
= w7 Fi  |HEPP| NON S0.* CcL PO,> NH3-N TOC
Mg/L mg/L mg/L mg/L mg/L mg/L

Bk 2 FeuldE ® |27 11p| ND. 32.39 1.047 7x107° 3.3x107? 1.36
Bk 4 Bt %20 11p 0.3 46.46 1.437 1x1072 3.4x107? 1.46
Bk 5 Ry ® |27 11p| ND. 33.10 0.954 1.1x107? 8x107 1.53
Bk 8 B Lk ® |27 11p| ND. 35.24 0.919 1.2x10% | 2.8x10% 1.49
Bk 9 FO%E ®o|27 110p 0.4 41.93 1.614 1x1072 2.8x107 0.95
Bl 10| PR BRSPS % |27 11p| N.D. 27.94 1.010 1.7x10 N.D. 0.95
Bl 11| P RRET %22 119p 0.8 52.75 1.363 1.1x10 N.D. 0.75

% N.D.i& : (1)NO2-N<0.2 pg /L(2)POs> < 3x10™ mg/L(3)NH3-N < 3x10° mg/L(F # % ik :
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2% kTR
% 3-498 & 4 7 3 f3 A 47 Ik
Bikp ¥ pH KT R ] MR SiO, NOs-N
uS/cm mg/L NTU mg/L mg/L
4 8p 7.78 137.5 10.18 0.01 3.50 0.423
4 8p 7.91 181.0 10.05 0.01 5.26 0.657
4 8p 7.92 181.7 8.85 0.18 3.38 0.536
4 8p 8.32 169.2 8.78 0.01 2.25 0.365
4 8p 8.85 254.0 9.07 0.15 2.60 0.832
4 8p 8.34 182.6 9.58 0.19 1.93 0.688
4 8p 7.63 189.0 9.62 0.05 4.42 0.690
#HEP P | NO,-N S0.* CI PO,> NH3-N TOC
Mg/L mg/L mg/L mg/L mg/L mg/L
47 8p 0.5 26.40 0.107 5x10° 5x107 0.401
47 8p 0.3 37.67 0.922 6x10° 1x107 0.381
47 8p 0.3 38.31 0.459 8x10° N.D. 0.470
47 8p 0.3 34.20 0.219 1107 1.1x107 0.569
47 8p 2.0 47.72 3.764 9x10° 2.1x102 0.722
47 8p 0.2 38.26 0.897 7x10° N.D. 0.340
; 47 8p 0.3 40.02 0.887 8x10° N.D. 0.392
% N.D.i& : (1)NO2-N<0.2 pg /L(2)POs> <3x10™° mg/L(3)NH3-N<3x10° mg/L(F# k ik : A5 5 F#)
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BERFHF REDL LAY
% 3-598 & 6 " 3 & A 17 Hcdy
5 LS f:F‘ % *7%1‘31 p pH %'?_, B /;\;‘ § /% B SI02 NO3-N
uS/cm mg/L NTU mg/L mg/L
Bk 2 Pl E iy 6" 10p| 796 128.0 9.05 0.25 4.50 0.105
Bk 4 Bk o 6" 1P| 8.00 176.2 8.76 0.25 6.80 0.482
Bk 5 Ry o 67 10 p 9.11 164.5 8.67 0.38 6.55 0.058
Bk 8 B LR o 6" 10pP| 913 163.2 8.68 0.43 6.34 0.041
Bk 9 7 ‘%w o 6" 1P| 856 270.0 8.70 0.39 4.22 1.582
Bl 10 | PR RIEL o 6" 10p| 823 247.0 8.52 0.38 5.46 0.014
BlEE11 | PR pE Tﬁ” o 6" 1P| 8.30 253.0 8.23 0.35 6.37 0.046
B2k 12 - B F o 6" 10p| 824 179.0 8.66 0.18 6.44 0.505
Pk 13 - %fb}%-ﬁi%; o 6" 10p| 821 185.3 8.50 0.20 5.99 0.436
w5 % Fi | HEP Y| NON S0,% CI PO, NH;-N TOC
pg/L mg/L mg/L mg/L mg/L mg/L
Bk 2 Felia jx iy 67 10 p 1.4 25.71 1.608 4x107 1.7x1072 1.176
Bk 4 Bb g o 67 10 p 0.4 35.86 1.952 5x107 1.1x1072 1.094
B2k 5 Rk o 67 10 p N.D. 31.56 1.975 6x10° 3x107 1.044
Bk 8 B Lk o 6 10 p 0.5 31.22 1.737 6x103 4x107 1.521
B2k 9 b %,+ o 6 10 p 3.7 44.27 2.825 4x107 1.2x1072 1.641
BIEE10 | PR RIES S o 67 10 p 0.5 52.69 5.949 4x107 11x1072 0.825
Blek 11| PR RET o 67 10 p 1.4 54.78 2.170 5x107 6x107 0.853
B2k 12 o o 67 10 p 0.5 36.36 1.840 6x107 1.3%x1072 0.906
Bk 13 - BT ;%:»; o 6?10 p 0.8 38.59 1.828 5x107 8x107 0.886
% N.D.i& : (1)NO2-N<0.2 ug /L(2)PO,> <3x10° mg/L(3)NH3-N<3x10° mg/L(F#L & ik : 5 7 F#)
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R S R
% 3-698 # 8 7 i3 f2 ik A 7 #chy

=5 ¢ iz | pH KT A ] AR SiO NOz-N
puS/cm mg/L NTU mg/L mg/L
Bk 2 Fedl G ik o 87 19 p 7.86 121.6 8.30 0.65 513 0.029
Bk 4 Bma o 87 19 p 8.00 174.5 7.94 1.15 6.11 0.470
Bk 5 FER o 87 19 p 8.07 155.7 8.04 3.65 5.81 0.028
Bk 8 B L% o 8219 p 8.03 136.9 7.73 4.21 7.83 0.019
Bl 9 7 2% o 8219 p 8.24 210.0 7.60 3.05 7.84 0.205
Pk 12 - BUF s o 81 19 p 8.07 179.4 7.97 0.91 6.02 0.414
B2k 13 - BUFE T F iy 81 19 p 8.12 180.2 8.15 1.44 5.61 0.468
shEL = ¢ F 0 | HEP Y| NO,N S0.* cr PO.* NH-N TOC
Mg/l mg/L mg/L mg/L mg/L mg/L
Bk 2 Fed JE iy 87" 19 p 0.7 21.02 0.833 7.9x10° 0.0109 0.50
Bk 4 Bh it iy 87" 19 p 1.0 32.28 1.353 5.6x107 0.0087 0.38
Bl 5 RS iy 87" 19 p 1.3 27.83 1.100 8.6x10° 0.0108 0.39
Bk 8 B LE iy 87 19 p 1.4 23.65 0.831 1.01x102 | 0.0096 0.48
Bk 9 F %R iy 87 19 p 2.6 32.04 1.334 1.55x102 | 0.0095 0.45
Blek 12 | - BLEE L F ® |87 19 p 1.0 32.84 1.339 7.9x10° | 0.0071 0.36
B2k 13 T o 81 19 p 0.9 32.41 1.348 4.6x10° 0.0075 0.23

% N.D.i& : (1)NO2-N<0.2 pg /L(2)POs> <3x10™° mg/L(3)NH3-N < 3x10° mg/L(F # % ik :

AT
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# 3-7 98 & 10 *

iR A A 1Ty

=5 w3 ¢ FiE |k pH ¥T A ] AR SiO, NOz-N
uS/cm mg/L NTU mg/L mg/L
Bk 2 Pl E % 107 14 ¢ 8.24 156.9 5.81 0.37 3.80 0.343
Bl 4 Bt % 107147 | 826 223.0 6.48 1.06 4.93 0.679
ek 5 bR o 10" 14p |  g27 184.0 5.70 0.54 43.40 0.354
Bz 8 Bk iy 10° 140 839 184.3 5.72 1.14 13.31 0.339
Bk 9 T %k iy 10" 140 g39 237.0 5.35 1.77 14.33 1.056
Bk 12 — BIE P it 107 14p| 813 227.0 5.71 0.82 6.11 0.664
Bl=k 13 — BT P it 107 14p | 814 228.0 5.36 0.53 3.97 0.655
=5 w7 Fi | #HEP D | NO-N S0.* cr PO> NH3-N TOC
pg/L mg/L mg/L mg/L mg/L mg/L
Bk 2 Felia jx i 107 14 ¢ 0.20 26.45 0.984 N.D 2.8x107 0.30
Bk 4 Bh % iy 107 147 0.40 41.45 1.296 5.3x10° | 4.1x107 0.18
B2 5 Rk i 107 14 ¢ 0.40 32.02 1.098 6.8 x10° | 4.1x107 0.19
i) 8 B oLk ® (1071417 | 50 31.96 1.014 4x10°% | 4.1x10° 0.23
Bk 9 = o 10 7 14 p 1.14 33.89 1.423 9.4x10° | 4.5x10° 0.52
Blxk 12 - BV ot 10 14p| 043 42.98 1.217 3.9x10° | 3.2x10% N.D.
Bl 13 - BT o 100 14p | 239 43.42 1.215 3.7 x10° | 1.03x10 0.23
% N.D.i& @ (1)NO2-N<0.2 pg /L(2)POs> < 3x10™° mg/L(3)NH3-N < 3x10°° mg/L(4)TOC< 1.25x10™ mg/L(F #L &k ik © *F 5 F4L)
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ABSTRACT

This study reports the survey of aquatic insect and water quality
monitoring at 7 sample sites in the Wuling area in 2009. During the
research period (February to October), we had recorded 59 taxa of aquatic
insects belong to 32 families in 5 orders. According to the data of 7 years
from 2003 to 2009, we found that abundance of aquatic insects presented
peak in January or February in every year. Similar ranges of
Shannon-Wiener’s index appeared every year. Habitat quality of the Wuling
area was assayed by rapid bioassessment protocol Il (RBPII), and
evaluations were between non-impaired and moderately impaired. The
upstream site of the Sikairan Stream assayed better habitat quality than the
downstream one. Using multidimensional scaling plots to analyze the
composition similarity of abundances among sampling sites indicated that
the community structures of Cijiawan Stream and Gaoshan Stream shifted
to the same trends.

This project comes to the immediate and long-term strategies.

For immediate strategies:

1. To consider the timing in abundance peak of insect prey and flooding
occurrence in streams for conservations of Oncorhynchus masou
formosanus.

2. To consider the effects of flow input from camping zone on stream
ecosystem.

3. To consider the shifts of research resources from Sikairan Stream to
other streams.

For long-term strategies:

1. To consider the land use types with declining the flooding magnitudes.
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-~ i?fa—a;(v‘)gle\r)éga B )
o AR 1 49 v #(Oncorhynchus masou formosanus) i # »+* L sk e i

BV EFEAK PR ALE P A ERE AR Y S IRE
bo e A Gl Bt s 0 LS R A 2 1984 £ 7

TR T T AR RN BB F O R VT A T AN
todeg A prBE o FRF AP ALLFFEFIAEF Y > LFR
HALFr @ LIPpR AN RE G E 2 T R AR (2
$oFeT 0 2003) -

5 %1937 & > P EE 12 B SRTHASAET P F BT 0 R AT
96% > kiEr AL T4% - L kB AL CHFREAEEI LA R
o FL LR LEH ARG RS E A ET B AR BoRER
BAp M A R T 44 (§ 0 1987 5 1% > 1986 1 2 #f > 2000) -
Em A S EFY AR AR RREMABAEPIRTES > 97 6P 402
60 f6 (Taxaor 2 fifh)» 1 & fBif 5 w &ebesfd (X4 ¢ # 25~30%) « &
BRREAL (X B T B 10%) e B s (X A S B 10%) i B AR (b
8 5%) s e piaf (A EH3%) & & Fisf (98 T8 3%) 2 #%
g (R EH10~15%) < A ¢ Bk iR gkt A v g o
Hilsenhoff's fL 2 44 (FBI) % & 3.2~4.0 5 0 7 -k Femif 2 =
% WRE LR (Excellent) 3lzbd 4% (Very good) ez o 822X 15 % 8f
(2000) s % 1985-1986 % 1995-1996 = B & &> A 10 # F-k4 A B cE
THYIRF 2L R R E A A AR EEY L4BS (Trend) & W

PBEHERLES S o

‘&i\

R pE LTS ERAR S R
HEDATRAL A TR AR TR TR ML FHEETER
fgg”;a { & ¥r o

Ay p 2003 A § T £,2003 & 3 6 F 27 4+ 35} 46 #4( Taxa )
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(3% > 2003;5% % > 2004) > 2004 = 5 6 p 27 #L 43 (3% > 2004) > 2005 & 7
6 P 26 F 45 (3% > 2005) - 2006 & § 6 P 28 44 45 f (3% > 2006) » 2007
#£3 6P 29 # 48 f4(3% > 2007) - 2008 £ 3 6 p 32 # 52 f&(3% > 2008) - ¥
% (1986) a5k & (morphological species) # % 5 6 F 31 #6144 > 2
{4 Shieh 2 Yang (2000) m 4~ #gp H ~ (Taxa) § ﬁ“f 7 1985-1986 # %
1995-1996 £ @ H @ # AR f8 & B S4F &0 X406 P 27 $£ 39 40
oo AL R MR mA h Htaxas Flpt L B fEREH T X o FEESE
FIE PV T 39 3 4347 & > 22 Shieh 2 Yang (2000) 3r £ 140 &
AR A X o kR R BER S kerp X B Sk B L e
B(3R% »2004) & ipergR kiR AET N2 A7 040 ~ 6
LI LA LN
2 Hilsenhoff (1988)2_ % 4 1~ 35 # (Family-Level Biotic Index, FBI);*
FRBE RORE > £ 3.071~5576 2 B » it 7 2R FiFH 2 mw & 5 WL
% 4% % (Excellent) 3¢ X (Fairly poor)(3t % > 2004)- #* 224§ 2 3+ (2000) 3R
EoRFER - %o d FRFIZEF 4 (Verygood) 7 £ 8 - BAFEA LA
R Ao 2L TR AR LT RAOLEFEL R BEL P -
= &3 B 4y #ic 4 17 (Family richness index, Simpson's index, Shannon-
Wiener's index, % Pielou's evenness index)* FBI % % &1 LR v Pt
2R BB RL LR Rl e Seger i BEGE 0 k2 ¥z 3/4 5 > 7
gLt oA 3 FAp #ic4e Family richness index ~ Shannon- Wiener's index
% Pielou's evenness index ¥ 3 & sk i1 > @ Simpson'sindex R 3 & b
BB E BT FRE SR (R F 0 2004)

Eoplxk 3 LJER R L 5 k385 Rhithrogena ampla & ik 5 $c > H & 2 L)
"or & b5bE Baetis spp. & S ficc gtk A PR kTS R e B (PR
R s B¢ R s o- Bk e BoR ) 0 R R RO R R (R
AR B S BTRG ERE L) iRt 2 0 R e R ampla #t ik
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B Ty AR o L d JEPIHE 8.12%iES 1985-1986 2 20.1% 2%
1995-1996 2. 11.12% 5 < > g7 F4 L & JEPIET i0 F 43 4 A% o Lt
FER EET7.97%% 153 1985-1986 2. 7.41% % 1995-1996 2. 6.89%4p #i 2. T v&
Boo 3= ROBE- Sy 4 Plxk i 2859% % iE 4 oy 2 4 BE Rl
1985-1986 % 22.14%% 1995-96 = 19.43%4p+* - R|+% 3 (Shieh and Yang,
2000;3% % » 2004) - BPEEY 2 A A ML X AR ampla vt Bl A & T R

SR o RIEE T Y - R E Rl R > TG 7 (58 F 0 2004) -

@ 4 6 & §cd5.(2003 & 7| 2008 & )F 0 4t R0t REGE 3 5
B L R > B EY L B > 2005~2006 & 4 B PR > B
AR R Rk AE R P E 2007 F L & F 2006 £ T L EELR
o REASFE TR IRFRE R F 2007 E T X ERREE AL HE K
o ¥ a3 2008 £ 7 4o 2007 £ 2 -k T o d MDS ~ 4787 > F 25i%R|
HER S R B L RAAP 0 FEG SRR R AR B L2
o T PRy w2 o B W RF] g FE- HEF o FrLd K - R

EERLEOER SR v E - RE BT EAR 2 B S kR
MR RHT N LS4 R 2003~2005 & hReh AF B R 3R AE E H 40 @
RERGERT F - FAERGERE 22006 & Hh AF R E B RF ] FHR
HHr G 2006~2007 & & L g ow A enfia) 0 kA 2007 £ 8 1 2 10 ¢
o R T HRSHEYHS 0 TR BT e R AR
B3+ 2005 & » @ 2008 & chA fo i 2007 # 483 F (5% 0 2008) o

2007 #33 g B Ann b FA Y2 TP BRERT HAES X 410 2 3@
B is " FlH 12008 # 10 * g % 2008 £ 1 7 3[4 % it g 3
b AARE R Y 2 % A 2008 £ 1 % F] 4 % LT RARE s Hidz r IRLAP
F 484 (3% > 2008) o

L E T 4R K 200~16000 B A (BAEHST S 2 T) s kp 2 K

2 BB KRR A2 ks s 2 f) ik 3 7] 50% - F %%k sk 2008
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B TR G ok B ARG 40%02008 & 3 1 &R 2 3 50%
7 >t 2008 & 7 ' pItE 3 3%(F% 0 2008) o H-E AR kAR KRB SRS AP
Hoedfodhz kgL ApHES  SFEFS S ST B 10%~60%:5
#0602 (3% > 2008) -

oA e R Y R G g4 Kk F]poRiR R f b
AR r EREF PR HEEDIE R AL ER LR D R R R
BFEWER S ARAGT IR OB LB B LA LIFL KT
FERRREY PR ik e AL A a1 (T PR RA S

AT R LE R KR AN KER O P EHRREFL

]

WEPR P XERARFEARELEAE /E'Jipi P B R AL K2~ R

~m

3 OAKEE AT 5 B B2

N

Kb Bt S RITHS AL A e

SR AT BRA S ESFHIREMEE 2 Ap

FRER A AARIERE R R A kR AERBERE ) i Rh i
S 2 R ER R AR 1T Rk R PR 2T hiE o g
2_0h s AR 5 {f’i“‘% WS kR BB L 0 A A ERD GBI
IR EE TR BT A o T JRAFIE Y T R kR BER

B P EPFET AR AR BHER -
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AMARP 2 MR R L AP ERE AR LI NETSEERE R
Lo

B AT LR BN R~ SR A iR @
1+ 45 8 4 5 £ 12 Shannon-Wiener’'s index = ;' i ¥ (Ludwing and

Reynolds, 1988; Krebs, 1999) - 4 h:}ﬁ a7 peif 4 i 2 T (Rapid

Bioassessment Protocol I, RBPII ) (Plafkin et al., 1989 ) (/4 & 1% 3

RS
\Xr
ol

)T S e R AR

JLE A 2 % plekz & oo spsadcE 2 Log (X+1)# 4 23+ 5 Bray-Curtis
ip R REcts > 15 = = R 4 47(Multidimensional scaling plot, MDS). @ = B&] -
T R RERTEERLRIBRSEZM G TR 2 RgE (Stress)
FRZEREL ) 0.2 Lok <30 0.3 F o BT L BEeniEYE b A2 R B E

FFERF o ru gt kaipl 2 2] 2 g plxk 20 B % (Clark and Warwick, 2001) -
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=~ 25

2009 &£ 2-4-6-8%2 10" 23 4k B 5P 324 59 4+ fa(Taxa)
(% 4-1)> » 2009 # (7 Bipl=:2 5 @3 & (>)e 4246 2008 # (5 B ipl=k2 4
B P)EE RS2 48 .

LR EREEARERFELI0 P 2 HEE 1 LA N E B2 on
182 7 g% (R 4-2) B 4-3 5 Lz rHEY ~3kEh k(-7
a2 T G4e) NP R ERE R R T g Ao R 4-2 F A v
FAEERRL P00 D RET Y S AR o FEERT F
2005 # ~2006 & 2 2009 # & bk ¢ 4 4] G4afc b b0 3 E Eh
1820 74 1400 & f (B MBS > 2 2)F 9% 341 12003 & 5 B
s~ 2004 & 5 F LoLiplsk ~ 2007 £ GG %5 Ep| sk~ 2008 & G OELA SRk
BiF - e g 2L xR 2005 & 2 2007 EHh F A MEE KRR B
PTG PRETEABT(E 4-2) 4 F % Eplsn? 4] 6 iR
2003 # B 4p— B R IR AL 0 5] 2007 EA- 4 22 A g H @& Rk

%0 BELNS 1400 A A (BHE/ T2 2% ) A CRIHERRAE HEEEY

v
=

Iy

<Ak R AR E R RAP MR H S 2 12 2008 £ 47 H @ &
BoookEh SEcE L 6000 kA (BHE/ TS )R LADKER AP
1400 - 2 (13 B8/ = 2 < )2 B 4% (B 4-2 % B 4-3) - p+ L & Epl=b 55 500
- (R AEET S 2 %) 2009 & 8 7 K] g RS 100 B A (1R R
T ae) o 1400 BB (RSS20 ) B plakokig b Bl < R

700~2000 » & (g #c/T > o < )k B (B AH/T 2 2 2 ) $] 200 12T R B (1B

B/ T 28 ) > 3 4G %iEpEE N 28 R A(BHE/ T D), 50
2009 & 10 * p&F > K,éftfuﬁ GEplskiv T %5 % 300 B A (BRE/T S ) H
& zkp) g w2 5] 200~1100 5 B (B R H/T 2 2 ) (B 4-2) -

LplEk S tRiAp it 2000 # 2545682 10 7 < RF AN LR FEL
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BRI 0 ZRApI SRR - d 2003 £ 3] 2009 & 2 % fREbR(E

Shannon-Wiener's index ' #is % 7 F &) 0 % % b P BER LE R b dy BB

B
g
=
Ag_
‘g <
0

fF O ER g BB R E R S (R 4-4) 0 B G R
#2006 # {2 - # Shannon-Wiener's index & # 7 « Bhinif 2 2 § > dpdk
FTRFFFFS 2006 E 2 1.0~2.0 B2 F 2 2006 £ {62 1.5~2.4- 2
RS A R R JErE TS aR IR R ) N 4
A8 G i 8 (] 4-4) o

#-tplek 2009 £ 24682 10 7 2 kg h AERSHEA AR REF
HA(B] 4-5) 0 PAoR =B pITAA S - B 5E - BET S =
RIZEAY 2542 6 0 DERIRZAR 5 - #F 0 AT 2RI RERR T B2

RAHERGHART - &8 0 R R RS HIR 4P 02 0 2R A ¥ 2009 & 8 1

kll

KB P 2R R T AT R Bl ek R E S (R
4-5) -

I Peig 2 il iz AT IR 2 Ap A v oo LRIEER At mapd 3¢ R4
T2 B (B 4-6)c AT UEh BB Bpleb- RE TR Y LR
PO ERlsEE S PR e d BP T R A 2007 &4 kR R B A
B TR D G BERR AR CRIRELIP R A H IR SR
R T RF ARF T AR 0 X 932006 # 15 0 B AP A Bk b P o BEIRGE
4 % % (R 4-6) -

2003~2009 & & iplzt2. MDS » 4787 >~ B 4-7 - H Stress & 5 0.20° &
B2 02 EATREPEF HR SR 2 M Aot HIPE B L
Blrb2 B TR FREERIERY T ERE - E A ABRIRET - FE 7
WAITE T g A aEE et 2009 # % B BEOT O ERI BB e B ek
FART B2 AR LA OERBHE AR - ER - BHER SITRIET
HREEHAREFE D Ak - 2 2 @H(MDS #1504 +)>2006 & 3| 2007
EAEREHTF P OR G o e 2007 # 12LX ER R w o 2 {0 2006 £
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Bobtg R ApT 0 $1 0 2008 # 2 2009 &£ 5§ gt EE o MAEA T o EE WL E SR
ErH o RRLERNSTXREFEZETRAERE A ERY - 22 4p
HEEs £ (R 4-7) -

PREEr SR T 2009 & 20 2 60 KPR A kERAT 5P 17
# 31 fé(Taxa) (% % 4-2) > & & fg %+ # Shannon-Wiener’s index 45 #c & $2
TG F (W 4-8)0 2 B o PR i 52005 # 87 5 phandcs 1.4
BB RERS T A 2008 £ 2 7 2 25 5B (80 B4 "2 2009 £ 2
1219, #Aa* 2009 # 6 ! plw 3 o P AR WiET 52005 & 8 " 3
Pitdp s M5 1.3 7 23 2006 # 7 % 5 thitipdics 20 S H 4T %
2007 # 7 % SARMdpdcho s 1.3 488 > T 23 2008 # 2 0 5 R4 i
23 A B BT > 2 2009 F 107 2 5 i dc 1.6 0 w3t 2009 £ 6
TRy 3 1.8(B 4-8)c P A WIEEFIELEAAFTIY AT ZF
< S HPFFERF SRR TS AT THR S RET ) PR RIETHY

s 2007 £ 7 0 p gL BRE (B 4-9) -
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=

2009 #A Ak A5 5P 324 59 4 fa(Taxa) # 2008 &2 6 p 32
2555 diE2AEEEHr > 2003 £ 46 HF4(5% > 2003) ~ 2004
# 43 F f4 (3% » 2004) ~ 2005 & 2 2006 & 45 = f& (3% > 2005; 2006) ~ 2007
£ 48 1 #8(3% » 2007)¢7 2008 & 52 4 #& (3% » 2008) » 12 % 4 2 #H2000)3F #
A0 FfEAp s o P BCE E R R A0 S ER PR FT SR B
A5 F M Ra s P f usp T % se Sinogomphus formosanus *+ 2009
#£ 3L FET L2003 £ 3 5 ArER Tl ARk A2 60 40 270
8 (Taxa) > 4§ & (1986) 123 & (morphological species) # % 7 6
P31 #6145 % 0+ wFEH(2000)5F H2. 6 7 27 # 39 H 4045 % >
)’jf‘u%?fé_ﬂﬁ FUEE T 0 S RANERE SR

KR JEEZ A SFERC R 7 £(2003 & 3 2009 & gy ke

T RFERBEE DR TR ARG AR AR AR FE2
VBT RE(5R 0 2008) o d B 4-2 Bodp T g d 0 ¢ A Al Slagcot R Eh ] &2
TG B4 2003 &£ 3 2004 £ 4~ if Fl B 0 2005~2006 £ ¢ A G 4Edc
PAERCS > Bn R Rk R AR AR AR

< SRl R dp B fE s 2004 &£ 7 0 2 O dhEgh 0 M4 T 30
JREE > AEATFIRFF RS > N NOTRRER S EE IR
Eh AR e S R dcliciE P A 50 2005 & 2 7 fEAEHE S v AR
Xm d 3tk (Chironomidae) & #~ fa - £ ¥ = 5 B F - Fla B3 A
% 14 » ¥ 1 Shannon- Wiener's index ™ "% - 2006 & £ & % thiddp T E AR
K 422004 2 2005 # 5 ] > ¥ i fr 2006 £ e b AR R fos R FREC) B OB (3%
2006) - B2 AR E L £ i S AT ET E > R BB TIEE AR 0 A 3597
& % > Shannon- Wiener's index = *+ = (3% » 2005) - 2005 # 6 * #E W

22 20056 & 8 " HETE o R ERMN AP IR e > R 2006
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EF10 A2z 60 wrEg, I v 2007 & ~ 2008 # (3% 0 2008)% 2009
ETED BERE > ok A E R (2009 #£)8 P EokEri S SR ECET
o2k m 2009 £ 10 P AT APE S SRS 2ROMERP T RR
2 A E HF KR S HREG - L e B e

W

ll‘*ﬂgét\?' " ]L ) J\TT’ ;rl 2 %i‘am:]‘ \;{:"L‘ N %i?&‘g%f#% iL < 5 m;}‘ﬂjm r—]_+

o

PR R AR T A R TG ERB AL T R RENTFER

>
P2

BERE gL b ““‘*\*W\’F* B 7R BRE o B

F * RBPI =% enfiin > prk s S hi: L8ae % mEAHT
RN BEF- KRR FREEEERE > 2 7% RBPI kER o0
gz ¢k d RBPI g % (9400 Liplebyn A2t @ 3pd 210 RAFT B> L& F
Beh EHPE 0 D BRIt R RE <Y T 2007 £ A BRI RE
RESEERTOERER]) > PEASPREFVAF LA TR 1L REE
WPOOERRE FE O RR DINME BRERAEE BRI 2009 £ ATH 2
ZORIER(- B EE - BUBR T RS R o RlsEa 2009 & X E 2 B G R
I S S ARIT TR E SN 0 R L S RATTARR T AR
FBEZDPIEHENLEREZTHFLENEFIFIE O L FEPRE
BIZAL ARG R RS FIEM G

¥oeb— 3% LA 5> 2006 & & 2009 & 2 Shannon- Wiener's index %

RBPII #icig jd &>+ T *UF A §= ] © 02 /1.(2003 # = 2006 #)F #%& = IR %
7B FHRMEEREEF TR T fr 2006 £ B A4NE T R E w TG AT
o S FEPERIMEFLEE DR 0 0 RH B v risn, X2 T EF

HERS 7 7.
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1
g

-%%

_T,_" ~
Lotk B R E B R 4ok R B ST 2003 £ &
heng R g2 2458302004 #20 E03% LA ES PRELIR
EES2FaFairg S anmin B 8s TmT F48% o i ki L5y
R EEA LRSS E? X EM A TS KT E R 02004 & T X
#£3) 2006 # - - AR S @ EBpER S A AR T H S AR g
B0 d 2t 2006 &£ B b AR frd R ARl 0 2007 E &40 L xmp 2 ER TS
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F 41 FHE F2009£20 40 60 87 2 100 2-k4d R JFRESZ BFA#E (individuals / square meter )
Order Family Taxa B OE BELT T Iy DR B I - R - B B
Coleoptera Dytiscidae Oreodytes sp. 1.8
Elmidae Zaitzevia sp.A 19.7 305 179.2 824 537 10.7 46.6
Zaitzevia sp.B 1.8
Scirtidae Cyphon sp. 87.8 125 269 125 7.2
Diptera Athericidae Asuragina sp.
Atherix sp. 1.8
Blepharoceridae Agathon sp. 1.8 7.2 5.4 3.6 1.8
Bibiocephala sp. 36 394 9.0 5.4 7.2 7.2
Ceratopogonidae Bezzia sp. 1.8 161 179 1.8 3.6
Chironomidae ~ Chironomidae sp.B 2094.4 2243.1 3669.3 951.4 619.9 1922.4 1755.8
Chironomidae sp.C 52.0 157.7 73,5 394 249.0 14.3 394
Chironomidae sp.D 10.7 5.4 9.0 10.7 125 1.8 1.8
Chironomidae sp.E 3.6 28.7 54 161 3.6 19.7
Chironomidae spp. 344.0 12524 1559 197.1 702.3 550.0 619.9
Tanypodinae spp. 2526 198.9 484 53.7 175.6 132.6 95.0
Empididae Chelifera sp. 7.2 10.7
Clinocera sp.A 1.8 3.6 1.8 5.4
Clinocera sp.B 1.8 3.6 1.8
Dolichocephala sp. 1.8
Ephydridae Setacera sp. 1.8
Simuliidae Simullium sp. 109.3 2422.3 182.7 4372 57.3 877.9 856.4
Tabanidae Silvius sp. 3.6 3.6
Tipulidae Antocha sp. 72 1111 287 215 735 824 59.1
Dicranota sp. 7.2 5.4 1.8 5.4
Eriocera sp.A 62.7 1147 305 287 1.8 10.7 55.5
Eriocera sp.B 26.9 1021 69.9 107.5 105.7 215 87.8
Erioptera sp. 1.8
Limoniinae sp. 17.9
Ephemeroptera Baetidae Baetiella bispinosa 215 340 1021 287 3.6 62.7 84.2
Baetis spp. 645.0 1114.4 374.5 335.0 2089.0 895.8 625.3
Pseudocloeon latum 123.6 521.4 2885 603.8 752 965.7 551.8
Caenidae Caenis sp. 3.6 1.8 1.8 1.8
Ephemerellidae Acerella montana 3.6 7.2 9.0 107 23.3 3.6

(FH KR8 T
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%41 e %2009 # 27 ~47 67 ~87 2 107 2-kd R AT RESZ BA# (individuals / square meter )(7g)

Order Family Taxa B PR R R EEE E R - R - M
Ephemeridae Ephemera sauteri 3.6 3.6 3.6 9.0
Heptageniidae Afronurus floreus 3.6 1.8 9.0 1.8
Afronurus nanhuensis 96.7 53.7 9.0 12,5 28.7 1.8
Epoerus erratus 1.8
Nixe sp. 5.4 12.5
Rhithrogena ampla 480.2 449.7 514.2 573.3 3458 555.4 410.3
Leptophlebiidae  Paraleptophlebia sp. 34.0 14.3
Siphlonuridae Ameletus camtschaticus 1577 985 394 484 9.0 138.0
Plecoptera  Leuctridae Rhopalopsole sp. 1.8 1.8
Nemouridae Amphinemura sp. 179 333.2 484 520 735 77.0 150.5
Protonemura spp. 125 340 125 143 1.8 3.6 3.6
Perlidae Gibosia sp. 9.0 1.8 3.6
Neoperia spp. 322 842 1182 412 3.6 35.8 30.5
Styloperlidae Cerconychia sp. 57.3 3.6 9.0
Trichoptera  Apataniidae Manophylas sp. 39.4 3.6 1.8 1.8
Glossosomatidae Glossosoma sp. 3.6 251 54 143 41.2 30.5
Hydrobiosidae Apsilochorema sp. 5.4 3.6 7.2 5.4 1.8 9.0
Hydropsychidae  Arctopsyche sp. 3.6 5.4 9.0 9.0
Hydropsyche spp. 23.3 19.7 520 34.0 3.6 68.1 116.5
Lepidostomatidae Goerodes sp. 10.7 3.6 5.4 10.7
Leptoceridae Leptoceridae sp. 1.8
Polycentropodidae Plectrocnemia sp. 1.8
Rhyacophilidae Himalopsyche sp. 7.2 5.4 3.6
Rhyacophila nigrocephala 251 1165 448 573 1111 28.7 60.9
Rhyacophila spp. 251 125 143 3.6 1.8 16.1 10.7
Stenopsychidae  Stenopsyche sp.A 7.2 5.4 5.4 5.4 14.3 28.7
Total Orders 5 5 5 5 5 5 5
Total Families 27 24 27 20 18 16 20
Total Taxa 41 41 46 35 34 32 38

(FH KR8 T
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%42~ PR iE 2009 £ 27 2 67 2 k4 BTS2 B4E (individuals / square meter)

Order Family Taxa F{J ALY ﬁj PR s
Coleoptera Elmidae Zaitzevia sp.A 1.8 16.1
Diptera Blepharoceridae  Agathon sp. 1.8 0.0

Bibiocephala sp. 7.2 7.2

Chironomidae Chironomidae sp.B 736.4 378.0
Chironomidae sp.C 12.5 10.7

Chironomidae spp. 177.4 26.9

Tanypodinae spp. 32.2 43.0

Empididae Clinocera sp.A 0.0 1.8
Clinocera sp.B 0.0 1.8

Simuliidae Simullium sp. 1157.4 243.7
Tipulidae Antocha sp. 44.8 19.7
Dicranota sp. 0.0 1.8

Eriocera sp.B 3.6 34.0

Ephemeroptera Baetidae Baetiella bispinosa 46.6 21.5
Baetis spp. 52.0 145.1

Pseudocloeon latum 648.6 182.7

Ephemerellidae Acerella montana 0.0 1.8
Heptageniidae Afronurus nanhuensis 0.0 1.8
Rhithrogena ampla 172.0 129.0

Siphlonuridae Ameletus camtschaticus 0.0 1.8
Plecoptera Nemouridae Amphinemura sp. 251 10.7
Protonemura spp. 9.0 10.7

Perlidae Neoperla spp. 1.8 26.9
Trichoptera Glossosomatidae  Glossosoma sp. 37.6 50.2
Hydrobiosidae Apsilochorema sp. 0.0 1.8
Hydropsychidae Arctopsyche sp. 25.1 54
Hydropsyche spp. 103.9 112.9

Lepidostomatidae Goerodes sp. 3.6 0.0
Rhyacophilidae Himalopsyche sp. 1.8 1.8
Rhyacophila nigrocephala 21.5 16.1

Rhyacophila spp. 1.8 9.0

Total Orders 5 5

Total Families 13 16

Total Taxa 24 29

(FH % - wem g T A
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A 41 Fe R 2009 & 20 2 kA R FFRES 2 B (individuals / square meter )

~ B - B TS T RS

Order Family Taxon CRUata glgyf‘, Fg,t”l [ 25EE TR
g MR R ME

Coleoptera Elmidae Zaitzevia sp.A 125 10.7 105.7 233 305 1.8 7.2 12.5 0.0
Scirtidae Cyphon sp. 82.4 36 233 7.2 0.0 0.0 1.8 0.0 0.0

Diptera Blepharoceridae  Bibiocephala sp. 0.0 3.6 0.0 3.6 0.0 3.6 0.0 0.0 1.8
Ceratopogonidae Bezzia sp. 0.0 5.4 5.4 0.0 1.8 0.0 0.0 0.0 0.0

Chironomidae Chironomidae sp.B 1797.0 727.4 2051.4 594.8 157.7 7543 12183 301.0 6844

Chironomidae sp.C 9.0 770 358 107 0.0 1.8 5.4 10.7 9.0

Chironomidae sp.D 0.0 0.0 1.8 9.0 9.0 0.0 1.8 0.0 0.0

Chironomidae sp.E 0.0 0.0 1.8 0.0 143 0.0 0.0 0.0 0.0

Chironomidae spp. 250.8 541.1 251 57.3 449.7 290.2 313.5 1.8 103.9

Tanypodinae spp. 2186 340 215 143 537 305 46.6 19.7 30.5

Empididae Chelifera sp. 0.0 7.2 0.0 0.0 0.0 0.0 10.7 0.0 0.0

Clinocera sp.A 0.0 1.8 0.0 0.0 0.0 0.0 1.8 0.0 0.0

Simuliidae Simullium sp. 50.2 28.7 48.4 338.6 54 7847 287 340 3798

Tipulidae Antocha sp. 00 26.9 0.0 9.0 269 107 125 1.8 0.0

Dicranota sp. 1.8 0.0 1.8 0.0 0.0 0.0 1.8 1.8 0.0

Eriocera sp.A 72 305 107 1641 1.8 54 287 0.0 0.0

Eriocera sp.B 10.7 233 125 269 125 9.0 376 19.7 0.0

Ephemeroptera Baetidae Baetiella bispinosa 1.8 125 3.6 0.0 3.6 54 3.6 0.0 21.5
Baetis spp. 179 173.8 16.1 46.6 1076.8 26.9 114.7 37.6 10.7

Pseudocloeon latum 0.0 249.0 9.0 520 287 950 96.7 41.2 177.4

Caenidae Caenis sp. 1.8 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0

Ephemerellidae  Acerella montana 1.8 1.8 1.8 1.8 0.0 1.8 1.8 1.8 0.0

Ephemeridae Ephemera sauteri 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0

Heptageniidae Afronurus floreus 0.0 0.0 1.8 0.0 9.0 0.0 0.0 0.0 0.0

Afronurus nanhuensis 9.0 322 3.6 0.0 0.0 0.0 0.0 0.0 0.0

Rhithrogena ampla 231.1 2240 100.3 170.2 207.8 186.3 107.5 46.6 23.3

Leptophlebiidae  Paraleptophlebia sp. 26.9 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0

Siphlonuridae Ameletus camtschaticus 1111 717 358 43.0 0.0 7.2 89.6 1.8 0.0

Plecoptera Leuctridae Rhopalopsole sp. 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nemouridae Amphinemura sp. 7.2 139.7 54 340 699 50.2 102.1 9.0 251

Protonemura spp. 0.0 233 7.2 5.4 1.8 1.8 0.0 0.0 1.8

Perlidae Gibosia sp. 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0

Neoperla spp. 10.7 287 322 9.0 1.8 215 125 25.1 1.8

Styloperlidae Cerconychia sp. 50.2 3.6 1.8 0.0 0.0 0.0 0.0 0.0 0.0

Trichoptera Apataniidae Manophylas sp. 394 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.0
Glossosomatidae Glossosoma sp. 0.0 215 1.8 3.6 0.0 340 1.8 3.6 0.0

Hydrobiosidae Apsilochorema sp. 3.6 0.0 0.0 0.0 0.0 0.0 5.4 1.8 0.0
Hydropsychidae  Arctopsyche sp. 1.8 5.4 1.8 0.0 0.0 7.2 0.0 1.8 251

Hydropsyche spp. 1.8 1.8 3.6 1.8 0.0 0.0 0.0 0.0 1.8

Lepidostomatidae Goerodes sp. 0.0 9.0 0.0 0.0 1.8 0.0 0.0 0.0 3.6
Polycentropodidae Plectrocnemia sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Rhyacophilidae Himalopsyche sp. 0.0 0.0 3.6 0.0 0.0 0.0 0.0 1.8 0.0

(FHm AL T
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~ e~ B R R

Order Family Taxon AU @’ﬁ[f} s R
E M Rl M
Rhyacophila nigrocephala 10.7 17.9 9.0 125 305 3.6 5.4 3.6 5.4
Rhyacophila spp. 7.2 3.6 0.0 0.0 0.0 9.0 1.8 1.8 1.8
Stenopsychidae  Stenopsyche sp.A 3.6 1.8 0.0 1.8 0.0 0.0 0.0 0.0 0.0
Total Orders 5 5 5 5 5 5 5 5 5
Total Families 20 21 19 16 12 14 15 14 10
Total Taxa 29 33 33 24 23 23 26 22 18

(FRKH AL T
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Order Family Taxon B WEL MR FTEE F R i
el ik

Coleoptera Dytiscidae Oreodytes sp. 1.8 0.0 0.0 0.0 0.0 0.0 0.0
Elmidae Zaitzevia sp.A 3.6 7.2 0.0 9.0 3.6 1.8 3.6

Scirtidae Cyphon sp. 3.6 3.6 0.0 0.0 0.0 0.0 0.0

Diptera Athericidae Asuragina sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Atherix sp. 0.0 0.0 0.0 0.0 1.8 0.0 0.0

Blepharoceridae  Agathon sp. 0.0 1.8 0.0 0.0 0.0 0.0 0.0

Bibiocephala sp. 3.6 0.0 3.6 0.0 0.0 0.0 0.0

Ceratopogonidae Bezzia sp. 1.8 107 7.2 0.0 0.0 0.0 1.8

Chironomidae Chironomidae sp.B 1254 1073.2 627 96.7 57.3 1014.1 447.9

Chironomidae sp.C 30.5 591 287 287 2437 107 30.5

Chironomidae sp.D 7.2 5.4 1.8 0.0 0.0 1.8 0.0

Chironomidae spp. 37.6 4587 43.0 96.7 2025 236.5 225.7

Tanypodinae spp. 143 358 0.0 54 89.6 21.5 14.3

Empididae Clinocera sp.A 0.0 0.0 0.0 0.0 0.0 0.0 1.8

Clinocera sp.B 0.0 0.0 0.0 0.0 0.0 0.0 1.8

Simuliidae Simullium sp. 50.2 207.8 111.1 34.0 9.0 430 44.8

Tabanidae Silvius sp. 0.0 0.0 3.6 0.0 3.6 0.0 0.0

Tipulidae Antocha sp. 0.0 269 1.8 0.0 7.2 35.8 19.7

Dicranota sp. 1.8 0.0 3.6 1.8 0.0 0.0 3.6

Eriocera sp.A 48.4 3.6 0.0 0.0 0.0 54 1.8

Eriocera sp.B 5.4 7.2 54 143 1.8 5.4 16.1

Limoniinae sp. 0.0 0.0 179 0.0 0.0 0.0 0.0

Ephemeroptera Baetidae Baetiella bispinosa 0.0 3.6 0.0 0.0 0.0 1.8 0.0
Baetis spp. 80.6 2544 627 26.9 1989 146.9 105.7

Pseudocloeon latum 0.0 116.5 125 9.0 143 3064 37.6

Caenidae Caenis sp. 0.0 0.0 0.0 0.0 1.8 0.0 0.0

Heptageniidae Afronurus nanhuensis 50.2 0.0 3.6 0.0 7.2 3.6 0.0

Rhithrogena ampla 627 179 269 394 1.8 57.3 7.2

Leptophlebiidae  Paraleptophlebia sp. 3.6 0.0 0.0 0.0 0.0 0.0 0.0

Siphlonuridae Ameletus camtschaticus 43.0 0.0 3.6 3.6 0.0 0.0 48.4

Plecoptera Leuctridae Rhopalopsole sp. 0.0 0.0 1.8 0.0 0.0 0.0 0.0
Nemouridae Amphinemura sp. 72 770 9.0 9.0 0.0 12.5 28.7

Protonemura spp. 9.0 1.8 0.0 1.8 0.0 0.0 0.0

Perlidae Gibosia sp. 0.0 1.8 0.0 0.0 0.0 0.0 0.0

Neoperla spp. 0.0 0.0 0.0 0.0 1.8 3.6 3.6

Styloperlidae Cerconychia sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Trichoptera Apataniidae Manophylas sp. 0.0 1.8 0.0 1.8 0.0 0.0 0.0
Glossosomatidae Glossosoma sp. 0.0 1.8 1.8 7.2 0.0 0.0 3.6

Hydrobiosidae Apsilochorema sp. 1.8 0.0 0.0 0.0 0.0 0.0 0.0
Hydropsychidae  Hydropsyche spp. 3.6 1.8 3.6 1.8 0.0 0.0 0.0

(FA KR : 2T T
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Order Family Taxon HUTREES @F‘{LT", F;;Jpﬁ{ B TR i i

I ik
Lepidostomatidae Goerodes sp. 0.0 1.8 0.0 0.0 1.8 0.0 10.7
Polycentropodidae Plectrocnemia sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rhyacophilidae  Himalopsyche sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rhyacophila nigrocephala 0.0 1.8 0.0 0.0 5.4 3.6 0.0
Rhyacophila spp. 1.8 3.6 3.6 0.0 0.0 0.0 0.0
Total Orders 5 5 4 5 5 5 5
Total Families 16 16 14 11 12 9 13
Total Taxa 24 26 22 17 18 18 21

(FA kil © 28 T4
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— S — S R AR R BN

Order Family Taxa B - W R TR R
M HiE NF

Coleoptera Elmidae Zaitzevia sp.A 3.6 36 466 197 125 3.6 16.1 3.6 1.8
Diptera Blepharoceridae Agathon sp. 0.0 0.0 0.0 3.6 0.0 3.6 1.8 0.0 1.8
Bibiocephala sp. 0.0 0.0 0.0 1.8 0.0 3.6 7.2 7.2 54

Ceratopogonidae Bezzia sp. 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0

Chironomidae  Chironomidae sp.B 87.8 172.0 1515.7 238.3 388.8 130.8 186.3 77.0 52.0

Chironomidae sp.C 10.7 1.8 3.6 0.0 1.8 0.0 0.0 0.0 3.6

Chironomidae sp.D 1.8 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0

Chironomidae sp.E 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Chironomidae spp. 251 16.1 502 125 34.0 72 269 25.1 735

Tanypodinae spp. 5.4 3.6 161 1.8 30.5 1.8 125 23.3 1.8

Empididae Clinocera sp.A 1.8 0.0 0.0 0.0 1.8 0.0 0.0 1.8 0.0

Clinocera sp.B 1.8 0.0 3.6 0.0 0.0 0.0 0.0 1.8 0.0

Ephydridae Setacera sp. 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Simuliidae Simullium sp. 19.7 107 125 179 143 43.0 7292 2096 777.6

Tipulidae Antocha sp. 36 358 197 54 340 233 233 17.9 44.8

Dicranota sp. 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Eriocera sp.A 7.2 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0

Eriocera sp.B 54 179 322 19.7 591 1.8 16.1 14.3 3.6

Ephemeroptera Baetidae Baetiella bispinosa 0.0 1.8 89.6 25.1 0.0 484 717 21.5 251
Baetis spp. 200.7 3924 86.0 166.6 7453 207.8 2885 107.5 41.2

Pseudocloeon latum 69.9 60.9 240.1 243.7 233 401.3 2885 1415 4712

Ephemeridae Ephemera sauteri 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Heptageniidae  Afronurus floreus 0.0 3.6 0.0 0.0 0.0 1.8 0.0 0.0 0.0

Afronurus nanhuensis 7.2 0.0 1.8 0.0 3.6 0.0 0.0 1.8 0.0

Epoerus erratus 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0

Nixe sp. 0.0 0.0 0.0 0.0 125 0.0 0.0 0.0 0.0

Rhithrogena ampla 824 358 269 502 1326 87.8 107.5 824 1487

Siphlonuridae Ameletus camtschaticus 0.0 233 0.0 1.8 0.0 0.0 0.0 0.0 0.0

Plecoptera Nemouridae Amphinemura sp. 0.0 1.8 125 0.0 1.8 1.8 7.2 1.8 0.0
Protonemura spp. 0.0 1.8 1.8 0.0 0.0 0.0 3.6 10.7 7.2

Perlidae Gibosia sp. 0.0 54 0.0 1.8 0.0 0.0 0.0 0.0 0.0

Neoperla spp. 0.0 16.1 3538 3.6 0.0 5.4 9.0 1.8 0.0

Styloperlidae Cerconychia sp. 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(F# kil 224 F i)
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i i - Y TS TR S
Family Taxa HEHPAR - EIR I RE BRI

N Nk
Trichoptera Glossosomatidae Glossosoma sp. 0.0 0.0 0.0 1.8 0.0 3.6 233 46.6 37.6
Hydrobiosidae Apsilochorema sp. 0.0 0.0 3.6 0.0 0.0 1.8 0.0 0.0 0.0
Hydropsychidae Arctopsyche sp. 0.0 0.0 1.8 0.0 0.0 0.0 7.2 3.6 0.0
Hydropsyche spp. 9.0 1.8 287 3.6 1.8 16.1 609 1129 1021
Lepidostomatidae Goerodes sp. 0.0 0.0 1.8 0.0 1.8 0.0 0.0 0.0 0.0
Leptoceridae Leptoceridae sp. 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0
Rhyacophilidae  Himalopsyche sp. 0.0 0.0 3.6 0.0 0.0 5.4 1.8 0.0 1.8
Rhyacophila nigrocephala 72 537 233 125 555 16.1 46.6 12.5 16.1
Rhyacophila spp. 1.8 3.6 5.4 1.8 1.8 0.0 7.2 7.2 0.0
Stenopsychidae Stenopsyche sp.A 0.0 3.6 1.8 0.0 0.0 0.0 5.4 0.0 0.0
Total Orders 5 5 5 5 5 5 5 5 5
Total Families 11 13 15 12 12 13 13 13 11
Total Taxa 22 23 18 20 21 21 23 23 19

(F#kim 22 F i)
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Order Family Taxa PR — SR L S F R — B B
Coleoptera Elmidae Zaitzevia sp.A 0.0 1.8 1.8 7.2 0.0 0.0 0.0
Scirtidae Cyphon sp. 0.0 0.0 0.0 1.8 0.0 0.0 1.8

Diptera Chironomidae Chironomidae sp.B 251 3.6 7.2 1.8 1.8 3.6 3.6
Chironomidae sp.C 1.8 1.8 0.0 0.0 0.0 0.0 0.0

Chironomidae sp.D 1.8 0.0 0.0 1.8 3.6 0.0 0.0

Chironomidae sp.E 0.0 0.0 0.0 0.0 1.8 0.0 0.0

Chironomidae spp. 251 125 54 3.6 1.8 0.0 0.0

Tanypodinae spp. 12.5 3.6 1.8 1.8 0.0 0.0 3.6

Empididae Clinocera sp.A 0.0 1.8 0.0 0.0 0.0 0.0 0.0

Dolichocephala sp. 0.0 0.0 0.0 1.8 0.0 0.0 0.0

Simuliidae Simullium sp. 1.8 1.8 1.8 0.0 0.0 0.0 1.8

Tipulidae Antocha sp. 0.0 3.6 1.8 3.6 0.0 0.0 3.6

Eriocera sp.A 0.0 125 1.8 7.2 0.0 0.0 3.6

Eriocera sp.B 00 215 3.6 9.0 9.0 0.0 1.8

Erioptera sp. 0.0 0.0 0.0 1.8 0.0 0.0 0.0

Ephemeroptera Baetidae Baetiella bispinosa 17.9 1.8 3.6 0.0 0.0 0.0 9.0
Baetis spp. 263.4 36 161 125 1.8 16.1 9.0

Pseudocloeon latum 9.0 0.0 54 1.8 0.0 0.0 0.0

Ephemerellidae  Acerella montana 0.0 3.6 0.0 1.8 0.0 3.6 1.8

Ephemeridae Ephemera sauteri 1.8 1.8 0.0 0.0 0.0 0.0 0.0

Heptageniidae  Afronurus nanhuensis 26.9 0.0 0.0 0.0 0.0 0.0 0.0

Rhithrogena ampla 251 78.8 121.8 87.8 1.8 41.2 394

Plecoptera Nemouridae Amphinemura sp. 1.8 179 7.2 9.0 1.8 5.4 3.6
Protonemura spp. 1.8 0.0 1.8 0.0 0.0 1.8 0.0

Perlidae Neoperla spp. 5.4 3.6 125 1.8 0.0 0.0 0.0

Styloperlidae Cerconychia sp. 3.6 0.0 0.0 0.0 0.0 0.0 0.0

Trichoptera Glossosomatidae Glossosoma sp. 1.8 0.0 1.8 0.0 0.0 0.0 1.8
Hydrobiosidae Apsilochorema sp. 0.0 0.0 0.0 3.6 0.0 0.0 0.0
Hydropsychidae Arctopsyche sp. 0.0 0.0 1.8 0.0 0.0 1.8 1.8

Hydropsyche spp. 54 107 3.6 5.4 1.8 3.6 9.0

Lepidostomatidae Goerodes sp. 0.0 0.0 1.8 0.0 0.0 0.0 0.0

(FH KR8 T
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Order Family Taxa PR — SR L S F R — SR B
Polycentropodidae Plectrocnemia sp. 1.8 0.0 0.0 0.0 0.0 0.0 0.0
Rhyacophilidae Himalopsyche sp. 0.0 0.0 0.0 0.0 0.0 0.0 1.8

Rhyacophila nigrocephala 1.8 215 3.6 5.4 3.6 0.0 0.0

Rhyacophila spp. 5.4 0.0 1.8 0.0 0.0 0.0 0.0

Stenopsychidae  Stenopsyche sp.A 0.0 0.0 0.0 1.8 0.0 0.0 1.8
Total Orders 4 5 5 5 4 4 5

Total Families 12 13 12 14 7 6 12

Total Taxa 21 19 21 21 10 8 17

(F#kim 22 F i)
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Order Family Taxa B — B I SR T R BRI e - IR
Coleoptera Elmidae Zaitzevia sp.A 0.0 72 251 233 7.2 3.6 19.7
Zaitzevia sp.B 0.0 0.0 1.8 0.0 0.0 0.0 0.0

Scirtidae Cyphon sp. 1.8 1.8 3.6 3.6 0.0 0.0 3.6

Diptera Blepharoceridae Agathon sp. 0.0 0.0 7.2 1.8 0.0 0.0 0.0
Bibiocephala sp. 0.0 0.0 5.4 0.0 0.0 0.0 0.0

Ceratopogonidae Bezzia sp. 0.0 0.0 1.8 0.0 0.0 0.0 1.8

Chironomidae Chironomidae sp.B 591 340 322 197 143 19.7 43.0

Chironomidae sp.C 0.0 179 5.4 0.0 3.6 1.8 3.6

Chironomidae sp.D 0.0 0.0 1.8 0.0 0.0 0.0 0.0

Chironomidae sp.E 3.6 0.0 251 5.4 0.0 3.6 19.7

Chironomidae spp. 54 699 322 269 125 16.1 53.7

Tanypodinae spp. 1.8 120.0 9.0 305 1.8 78.8 17.9

Empididae Clinocera sp.A 0.0 0.0 0.0 0.0 0.0 0.0 1.8

Simuliidae Simullium sp. 1.8 1.8 9.0 448 0.0 7.2 52.0

Tipulidae Antocha sp. 3.6 1.8 5.4 3.6 5.4 12.5 0.0

Eriocera sp.A 0.0 627 16.1 5.4 0.0 0.0 21.5

Eriocera sp.B 54 305 161 376 233 54 16.1

Ephemeroptera Baetidae Baetiella bispinosa 1.8 0.0 5.4 3.6 0.0 7.2 0.0
Baetis spp. 824 290.2 1935 824 66.3 498.1 107.5

Pseudocloeon latum 448 950 215 2974 9.0 163.0 129.0

Caenidae Caenis sp. 0.0 0.0 0.0 1.8 0.0 0.0 0.0

Ephemerellidae Acerella montana 1.8 1.8 7.2 7.2 0.0 17.9 0.0

Ephemeridae Ephemera sauteri 0.0 1.8 3.6 0.0 5.4 0.0 0.0

Heptageniidae  Afronurus nanhuensis 1.8 215 0.0 0.0 1.8 251 1.8

Nixe sp. 0.0 54 0.0 0.0 0.0 0.0 0.0

Rhithrogena ampla 78.8 93.2 238.3 2257 1.8 182.7 148.7

Leptophlebiidae Paraleptophlebia sp. 1.8 0.0 5.4 0.0 0.0 0.0 0.0

Siphlonuridae Ameletus camtschaticus 0.0 3.6 0.0 0.0 0.0 1.8 0.0

Plecoptera Nemouridae Amphinemura sp. 1.8 287 143 0.0 0.0 7.2 9.0
Protonemura spp. 1.8 3.6 1.8 7.2 0.0 0.0 0.0

Perlidae Gibosia sp. 0.0 1.8 0.0 0.0 0.0 0.0 0.0

Neoperla spp. 1.8 179 376 269 0.0 5.4 5.4

Styloperlidae Cerconychia sp. 1.8 0.0 7.2 0.0 0.0 0.0 0.0

(F# kil 224 F i)
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Order Family Taxa PR — SR L S F R — SR B
Trichoptera Glossosomatidae Glossosoma sp. 0.0 0.0 0.0 1.8 0.0 3.6 0.0
Hydrobiosidae  Apsilochorema sp. 0.0 3.6 3.6 1.8 0.0 0.0 3.6
Hydropsychidae Hydropsyche spp. 3.6 36 125 215 0.0 48.4 46.6
Rhyacophilidae  Rhyacophila nigrocephala 36 215 90 233 1641 5.4 9.0

Rhyacophila spp. 0.0 1.8 3.6 1.8 0.0 7.2 1.8

Stenopsychidae Stenopsyche sp.A 3.6 0.0 3.6 1.8 0.0 14.3 21.5

Total Orders 5 5 5 5 4 5 5

Total Families 14 15 19 17 7 14 15

Total Taxa 22 26 32 25 13 23 23

(F#kim 22 F i)
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ABSTRACT

Taiwan masu salmon (Oncorhynchus masou formosanus) is one of the
endangered species of conserved wildlife. It is also a Taiwanese endemic
wildlife since the glacial epoch. However, owing to the impact of Typhoons,
floods, agriculture development, dams, etc. on the environmental habitats, the
survival of wildlife has been seriously threatened. The Shei-Pa National Park
has engaged the investigation projects on the population circumstances of
Taiwan masu salmon since 1994. Those projects have aimed to understand
and to control the current statuses of the population, age structure and
distribution areas. On the basis of those data, the Shei-Pa National Park may
make proposals of projects for restoration of Taiwan masu salmon.

Beside the investigation on the 7 joint site every two month, the overall
population investigations for Taiwan masu salmon in the Chichiawan creek
have been conducted between Feb-App and middle June of 2009 in order to
know the population and the distribution of new born juveniles attending to the
salmon group and the distribution and number of the adults before 2008
breeding season.

The major findings are as follows:

1. The population survey on the joint site had completed triple and the result
revealed that only a few difference with the data over the years.

2. In the summer of 2009, the population of the masu salmon was 3,328, in
which the amount of the one-aged juvenile was 993, the two-aged adult
1,579, and the three-aged adult 810. And in the fall of 2009, the population
of the masu salmon was 4,545 which the amount of population was the
second over the years , in which the amount of the one-aged juvenile is

1,482, the two-aged adult 1,942, and the three-aged adult 1,121. This
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result showed that the structure of population was bucket shape.

3. The amount of masu salmon population in this fall was more 1,396 than last
fall. This result showed that the population of masu salmon was stabled in
Chichiawan creek, and the effect on population by the flood and typhoon
was not noticeable in this year.

4. The analysis to salmon population in Gao-shan creek blocked by the wood
dam and residue checkdam showed that the limitation focused to the
migration of salmon because of there were only 15 salmon from dam 1 to
dam 2 in this summer, and 13 in this fall.

For immediate strategies:

1. In order to avoid disturbing and destroying the Gao-shan creek, we suggest
no need to do improvement with the wood dam and residual checkdam by
heavy machines and tools. If it needed, suggest to improve by handle saw

or chain-saw to cut gaps on wood, then it will moved by the floods.

[ Keywords)] Formosan landlocked salmon - Oncorhynchus masu

formosanus ~ population censuses ~ population ecology
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ABSTRACT

The data formats for collecting raw data of the project “The Long Term
Ecological Monitoring and Ecological Model Establishment for Wulin Area”
adopts “the Common Ecological Investigation Data Format” designed by the
Research Center for Biodiversity Academia Sinica on the basis of Darwin Core
2.0 and ABCD Schema, the common formats in the worldwide, with some
modifications for the requirment of chinese language we use.

For the need and the convenience to exchange data internationally, the data
in the project are recorded in XML format which is also internationlly adopted.
In addition, to compensate the need for information searching and
presentation, the relevant databases were established at the same time.
Currently, partial raw investigation data has been preseved digitized and is
availabe online (http://wlterm.biodiv.sinica.edu.tw). The project sponsors and
data providers as well as the general public are welcomed to inquire and
download the data as they need.

Immediately feasible suggestion:

To meet the need of data long period preserving and international data
exchange, investigating data should use XML format.
Medium long-term suggestion:
Currently, LSID is promoting by many international biodiversity institute,
although it haven't been widely accepted, we should still notice its
development in the future, and keep up with the international step. All
collection data of this project has already been endowed with a Global Unique
Identifier according to the LSID format.

[ Keywords] Darwin Core, raw data, Ecological Investigation Data, LSID
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