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ABSTRACT

Keywords: Shei-pa, alpine pool, benthos, Ts’-ui lake, Pisidium

Alpine lake and pool become a unique habitat because of the remote districts that not easy
to reach and without human disturbance. And the composition of benthos are very different
from pool located at the lowland because of the area changed depends on the season and rainfall.
The project will to collect the data of benthos composition and difference living at the alpine
pool around the Shei-pa National Park and do more detail research to Pisidium cinereum in
another one year since 2010. All the data will be used to the basal concept of the conservative

administration to alpine pool and to know the potential impact by climate.

To measure the pool data including length, width and water depth, judge the substrate type
and around habitat, then measure water quality as water temperature, pH and DO and collect
water and benthos sample for analysis at laboratory. This project also collected all related

reference data for comparison.

Until now, the Ts’ui pool recorded 7 families and 10 species aquatic insects, 1 family and 1
species molluscan, and 1 family 1 species annelid. The Chironomidae is the most dominant
aquatic insect in steady pool and the Limnophilidae is the second. The yellow stonefly is the
most dominant aquatic insect in riffle habitat. Only Ts’-ui pool always cover water, others

around Ts’-ui pool will be drain at dry season.

Collection along Dasiajian Trail found 3 families and 4 species aquatic insects, no
molluscan and annelid found, but two new big insects Aeshna petalura taiyal and Oligotricha
sp. recorded since 2010. Collection along Quadruple Mountains Trail found 6 families and 6

species, including Pisidium cinereum that new recorded at Pintian pool.

Pisidium cinereum around Ts’-ui pool preferred deepest region with muddy substrate. The

density is 27-35 specimens per liter in 6 different collection since 2010~2102, but density
VI
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decrease to 5-20 specimens per liter to in 2013 collection. It make sure 3 year-class according to
the frequency plot of shear length and newborn shell add into the population in October but

need more research to confirm the mechanism.

Comparison of shell length of molluscan among Ts’-ui pool, Hei-shui-tang ( black pool )
and Tian-luan pool revealed that Pisidium cinereum located at Ts’-ui pool longer in length and

more variable in statistic than at Hei-shui-tang ( black pool ) and Tian-luan pool.

We suggest to monitor benthos composition of alpine pool and to choose representative
pool ( for example: Ts’-ui pool ) or species ( for example: Pisidium cinereum ) for long time

monitoring in order to know the potential impact of climate and tourists.
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Foo PRGNSR SRR A

EXy A Y Rt A BT B Edy
%ﬁ‘[ FIHA 2010/05/26 2010/06/30  2010/06/30  2010/07/04  2010/07/01 ~ 2010/07/01 ~ 2010/07/01 2004/11/27 1989./05/15(*)
2 E(TIT) 272550 271804 273011 272181 2697640
2697721 2697647 2697557 2697483 2697686
YEIs 3520m 3365m 3650m 3508m 3475m
______ SEIE% SSmo 364m 23m -~ o~~~ 95m  48m

= 16m 16.4m 10.6m - - - 29m 15m
S 20-22cm 28-30cm - - -

B 66cm 62cm 32cm - - - - 25cm 50cm
T N e N O I S S
“IE(CC) 10.1 15.6 16.7 - - - - 10 4.5
pH 9.52 8.31 8.76 - - - -- 6.92 5.67
DO - -- - - - - - 9.45 9.23
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e by bl ?ﬁf‘f\’;’:ﬁﬁ\[ i s ==

H B ST (mg/L)

* BRI 1931/7/21{1933/11/14| 1989/5/15 [2004/11/27|2005/7/9{2005/10/29|2006/12/23|2010/5/26|2011/4/23|2011/7/5|2012/4/7(2012/5/15[2012/10/10|2013/3/13|2013/5/26|2013/8/4{2013/10/5 [2013/1 1/24 | [ ffi *
1 # 002 | 001 | 005 <001 | 0021 | 0015 | 0022 | 009 | 0.02 0.08 027 | 015 | 015 | 0052 | 008 | 03
2 i <0.01 | <001 | <001 | <001 | <001 | <001 [ <001| <001 | <001 | <001 | <001 | <001 | <001 | <001 | <0.01 | 0.05
3 & <0.01 | <001 | <001 | <001 [ <001 | <001 [ <001 | <00l | <0.01 | <001 | <001 | <0.01 | <001 | <001 | <001 | 001
4 &t <0.01 | <001 | <001 | <001 | <001 | <001 | <0.01| <001 | <001 [ <001 | <001 | <0.01 | <001 | <001 [ <001 | 0.03
5 4 <0.01 | <001 | <001 | <001 | <001 | <001 [ <001| <001 | <001 | <001 | <001 | <001 | <001 | <001 | <0.01 | 0.05
6 i <0.05 | <0.05| <005 | <005 | <005 | <005 [ <005| <005 | <005 | <005 | <0.05 | <0.05 | <0.05 [ <001 | <001 | 0.1
7 & <0.01 | 001 | <001 | <001 | <001 | <001 [ <001| <001 | <001 | <001 | <001 | <001 | <001 | <0.01 | <0.01 | 0.05
8 G <0.01 | <001 | <001 | <001 | <001 | <001 [ <001| <001 | <001 | <001 | <001 | <001 | <001 | <001 | <001 | 05
9 2 Ca ™ 0.049 1.9 3.2 2.5 2.2 229 | 066 2 227 197 | 227 | 234 | 243 24
10 5 g%; 047 | 075 0.27 0.49 0.5 | 018 0.51 0.48 0.4 057 | 053 | 057 0.64
11 HH(C) 15 14 45 10 10 10.1
12 PH 6.1 6.6 5.67 692 | 6.58 671 | 645 | 576 | 68 | 674 6.15 704 | 746 | 765 | 747 76  [6.5~8.5
13 i’ﬁé?ﬂ 6.4 9.23 9.45 6.83 0.31 >6.5
14 W (NTU) 0.1 1 0.18 0.48 0.25 0.37 8.8 0.45 0.65 0.3 0.65
15 + [HEd 1 1.9 6 6.6 <10
16 ST 135 | 593 9.9 123 5.6 622 | 148 6 6.3 6.38 59 7.1 72 7.5 7.6
17 TRPRES 0.001 0.4 0.48 03 250
18 TR E 0.279 011 | 016 0.1 10
19 il <0.001 0.05

20 HLES <0.001 0.002

al <1 <50

2 PE 0.4 <0.1

23 AL (us/em) 18 18.08 | 18.59 | 228 24 1804 | 201 | 222 | 198 [ 209 27 400
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A DR EL TR £ ()

H BT S3FTfl (mg/L)
* R 1931/7/21{1933/11/14 1989/5/15 [2004/11/27|2005/7/9{2005/10/29|2006/12/23|2010/5/26|2011/4/23|2011/7/5|2012/4/7(2012/5/15 2012/10/10|2013/3/13|2013/5/26|2013/8/4{2013/10/5 [2013/1 1/24 | [ ffi *
24 | IEEE N <0.05 0.5
25 | AHpATEEYT (CFU/ML) 90 100
R R 48%15 | 9.5%2.9 s 10%2.5 55416 [36.1%15.2 10.2+4.8
P (R 0.5 0.25 %0.20 0.6 06 | 055 | 02 | 053 047 | 0.03~ 036 | 045 |0.05~0.1

1931.7.21 % 1933.11.14-Z - =¥p[d IE'JEI’?UEEE??[N(NM)

1080.5.15- 7 fFITi 10k 2 IEIF i 37(1997)

2004.11.27--39 [Kofsib

2005.07.09--Z4y4 iﬁ'ﬂ"f‘f’ﬂ_" 2005.10.29-Fy  [&of<hb

2006.12.23--F9 iﬁ?ﬁr’ﬁﬁﬁﬁ'liﬁ'ﬂyj‘

2010.05.26--%1pp i<t

2011.04.23--#41 ?zljxfx]7j<‘,lf’ 2011.07.05--F1 iﬁi}”f"’i’

2012.04.07--234 [X~-f<iP  2012.05.15--Z ﬁ'ﬂ*f'ﬂj 2012.10.10-Fyh F,’J”J"’“f

2013.03.13--Fyy }%iﬁ’fﬁ‘,"}‘f'ﬂ_" 2013.05.26—24yp ?Fq"}‘f'ﬂ" 2013.08.04--Z4 ﬁ,’rﬁ"f 2013.10.05—%4 9 iﬁq?ﬁl’\j’ 2013.11.24-Z4y }%’ﬁﬂ;ﬁ"f‘ﬁ’
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el i S o A Al i

i B %F:ﬁﬁﬁ IPRE T I
MRREIE! 2007/5/1 | 2007/8/3 |2007/11/25| 2012/10/8 | 2007/5/1 | 2007/8/3 [2007/11/25| 2012/10/8 | [=fifi*

1 & 0.13 0.36 0.26 0.68 0.65 0.87 0.23 1.46 0.3
2 i 0012 | <0.01 <0.01 <0.01 | 0011 <0.01 <0.01 <0.01 0.05
3 5 <001 | <001 | <001 | <001 | <001 | <001 <0.01 <0.01 0.01
4 ot <0.01 | <001 | <001 | <001 | <001 | <001 <0.01 <0.01 0.03
5 L 0.011 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.05
6 5 <0.1 <0.05 <0.05 <0.05 | <0.1 <0.05 <0.05 <0.05 0.1
7 & 0.02 0.02 <0.01 0.046 0.015 <0.02 <0.01 0.019 0.05
8 g2 <0.01 <0.01 <0.01 <0.01 | <001 | <001 <0.01 <0.01 0.5
9 &5 0.12 0.14
10 b= 0.053 0.044
11 SE(C)
12 PH 521 5.64 5.42 6.08 5.47 5.77 5.64 6.18 6.5~8.5
13 i 3.74 2.67 >6.5
14 % (NTU) 42 6.3 17 12 53 3 2.6 7.25
15 e [’“‘%’TT’%E! <1.0
16 A 0.28 0.4 0.4 0.43 0.29 0.4 0.3 0.46
17 TP 250
18 ek 10
19 fill 0.05
20 A 0.002
21 | IR BATRES(CFU/100mL) <50
22 PR <0.1
23 AT (us/cm) 8 7 6 8.17 10 6 6 7.03 400
24 [ f i e 0.5
25 AT Yr (CFU/mL) 100

?ﬁ’ifi‘l BN 25m*10m 14.4m*4.2m

(AR 0.25 0.28
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D HYIA (B R T 2
| g N e e

MEgEE | 20050108 | 20051112 | 2008.11.08 | 2013.10.20 [2005.11.12 { 2013.1020 | 2013.1020 | 2013.10.20
1 & <0.01 05 <001 0.63 12 037 0.53 0.53
2 gﬂ <0.01 <001 <001 <001 | <001 | <oo1 | <oo1 <0.01
3 i <0.01 <001 <001 <001 | <001 | <oo1 | <oo1 <0.01
4 45t <001 <001 <001 <001 | <001 | <oor | <oo1 <001
5 8L <0.01 <001 <001 <001 | <001 | <oo1 | <oo1 <001
6 6 <0.05 <005 <005 <001 | <005 | <ool | <oo1 <001
7 5 <001 0.05 <001 0.04 0.07 0.03 0.06 0.09
8 s <001 <001 <001 <001 0.01 <001 | <001 <001
9 - 1.95 0.18 0.1 027 0.1 061 0.22
10 & 0.49 0.07 0.05 0.12 0.04 0.17 0.12
11 B (C) 12 12
12 PH 59 5.83 72 5.8 7 6.6 6.4
13 i 43 6.4
14 |we (NTU)| 012 13 031 31 22 1.7 09 1.1
15 | %igEa | 28 72 702
16 S 6.1 0.64 04 1 035 1.95 0.85
17 TP 0.46 0.52 0.8
18 PR 02 <001 <001
19 il
20 e
e

(CFU/100mL)

2 G
23 ﬁﬁiﬁ(“y 136 63 12 17.6

SEES R
2 ;ﬁ'l‘%ﬂp
25 RIS B

(CFU/mL)

?]iﬁfé'l :'%*?’Jf 30.7m*17.3m 40m*20m | 14.5m*14m 15m*4.5m
WE (2R Im >Im 0.25m ifcﬂcm
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T YO R B A TR

s B | A | R
Rt fIL ! 2012.11.10 | 2012.11.11 | 2012.11.11 | PSLfifi™
1 ] 0.18 0.04 0.25 0.3
2 i <0.01 <0.01 <0.01 0.05
3 i <0.01 <0.01 <0.01 0.01
4 o <001 <0.01 <001 0.03
5 L <001 <0.01 <0.01 0.05
6 5 <0.05 <0.05 <0.05 0.1
7 & 0.04 <0.01 0.02 0.05
8 2 <0.01 <0.01 0.01 0.5
9 2 0.36 9.1 0.47
10 3 0.11 4.7 0.11
11 <E(C) 11.4 (15:30)| 10.4 (09:50){10.8 (15:20)
12 PH 793 6.98 6.95 6.5~8.5
13 Th& >6.5
14 % (NTU) 0.32 1.2 0.3
15 [ <1.0
16 AR 1.18 34.5 145
17 IR 250
18 [RlEEEs 10
19 fil 0.05
20 A 0.002
21 | B ATE(CFU/100mL) <50
22 FL <0.1
23 AT (s/em) 7.48 98.1 17 400
24 B i ] 05
25 FHPATS B (CFU/mL) 100
W Bl 100m*30m | 60m*30m | 40m*20m
#gE (SR >Im > ¥>Im | >2m > e
¥d>30cm
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b I I P R
2004.11.27 2010.5.26  2010.6.30 2010.7.4
EQy EXy i N EY
[ F Tl EIHI Eng] HrE (=) Brai(=)  HERI(E)  BEEI(E)
AR P HAHE 1 el k| Agabus taiwanesis 1 3
2L :F'*’.F[ (R Haploperla sp. 172
L iﬁ? 1BER Limonephilus alienus 16 10 2
4 T GEas L
=T IEE Ecnomus sp. 1
Es Py R Chironomus sp. 11 42
Micropsectro sp. 2 1
Apsectrotanypus sp. 23
LGS 1 7
il A 1
ffE  ME WPl Psdumeineren 30 B
Eﬁgﬁgﬁjfﬁd ﬁ)‘“;}ér:ﬂ FI ETFT@%I '(ﬁ s 4 6 1
FEE 7 7 6
et 87 86 184
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Ao SR PR (RS o RS B

S [T P P [
fawms WA ke AT sl s R b ¥ 2ok s Frid
2012.10.8  2012.10.8  2013.10.20 2013.10.20 2012.11.10 2012.11.11 2012.11.11 2004 2005
R B FE] BHia BB (k) #E (k) dKE(E) #Ki(k) i (k) #KE(E) #HE(R)
EHS S & bl Aeshna petalura taiyal 8 3 2 1 2
Hrep A Agabus taiwanesis 2 2 1 1 *
# k2 p T R sfL Haploperla sp.
L iz p PR Limnophilus alienus 7 3 4 5 16 8 * ¥
whFE FHET
LERE R Ecnomus sp.
TS Oligotricha sp. 1 2 S
Bz p Feix Chironomus sp. 23 32 16 34 43 143 71 * *
Micropsectro sp.
Apsectrotanypus sp. *
Polypedilum sp.
Orthocladiiae % # » # #2_
FE
N FET
B RSP mEEF Pisidium cinereuem | VR o 0  x
BESH T ESD B EER e
ik 2 4 5 3 4 3 6 7 7
i 31 44 24 52 58 160 159
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W AP R OB R 0 1934) TR G SRS 8 T

= PorEr f"j%’? E=by? NV PrE NG e %ﬁ:@ﬁ’
s . 2004/
0 i & 1931/7/21 2012 1933/11/14 | 2010/ | 1933/10/1 | 2005/ | 1931/7/20 | 2012/ | 1933/10/6 | 2012/
Pisidim sp. T 1] ° ° °
Trichopterous larvae = FEICD) () () o () e o o
Chironomus sp. Jnk () o o ()
Aeschna larvae () ) () () ()
Agabus sp. T, ) ) ) () () ()
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EoN e Rl I dad [ Y S et A o
BIRIE! R ] 2 P (1) FE () | fET AR 7 (mm)

2013 = (1 15) A+ 10%4m 1220 48,800 3.73%1.07

PF[[![E' Ry’ 2013 & /10 *] A+ 15%4m 466 27,960 4.46%1.02
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2013/3/13

2013/5/26

152

225 253 335 3.54

4-4.5

455 555 556 225

253 335 354 445 4.55 5.56

2013/8/4

2013/10/5

152

225 253 335 3.5-4

4-45

45-5

555 556

335 3.54 445 455 5.56

2013/11/24

152

225 253 335 354 445 455

555 556

Qﬁ:

31

ﬂﬁjﬁ L ﬁhﬂﬂ 2013 #@"?‘é 5T [ Q'Eiqﬁl




