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The Change of Feeding Habits and Feeding Organ of Land-locked Plecoglossus altivelis
(Pisces: Osmeridae), in Relation to Growth in the Lake Okjeong, Korea. Ko, Myeong-Hun, Ik-
Soo Kim, Jong-Yeong Park* and Yong-Joo Lee' (Faculty of Biological Science, College of
Natural Science, Chonbuk National University, Jeonju 561-756, Korea; Institut for Biodi-
versity Research, Chonbuk National University; ‘Department of Science Education, Jeonju
National University of Education, Jeonju 560-757, Korea)

Changes of feeding habitat and feeding organ of a land-locked sweetfish, Plecoglos-
sus altivelis related to their growth process were investigated in the Lake Okjeong,
Sannae-myeon, Jeongeup-si, Jeollabuk-do, Korea from 2004 to 2005. In the lake, the
post-larvae from 25 to 40 mm in standard length fed mainly on animal organisms
such as Copepoda, Branchiopoda and Rotatoria. Also, the juveniles from 50 to 60 mm
(SL) fed on Chironomidae of Diptera, Copepoda and Branchiopoda. However, the
juvenile from 60 to 70 mm (SL) in the Churyeong Stream fed on animal organisms
and aquatic algae, the immature fishes more than 70 mm (SL) fed on only periphyton
such as Synedra, Cymbella, Navicula and Pinnularia. Also, the feeding organs of the
tooth and stomach were changed according to its growth and food change.
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2o (Plecoglossus altivelis)x $ehte}, Q& 2= 1 o MEE o]Fo] =HW 42 pH, DO, TA], AR, A

T 5 Skl MAshe 194 ﬂ%i sl A Al A 5 o Z4A B - e AR fHee 9

S F3he Aol Qb AT F Bel 23 o me} Aol sl AR oA, o)) B 29l

°J~—§lv3§ o} 5-o|v} (Nishida, 1986; 715} tl} 2002). 3t et BolYBe Ty WEe| WA ot} wat

9, d£9| Biwas, Tal»}au FeE AYE FAE T =243} 7)) AT EF} HolAA So= Qs

AN sao] K38 2olo) 2do] Ui} (Shiraish o] Ho|&Ado] W3lE )= g} (Mittelbach, 1984; Peter
and Suzuki, 1962; a 1995; ©|, 1996). Zr2jv} Ao and Joseph, 2000).

Biwas.& A|ojehr dj o] Ad¥zr} ohim, $e 23 2oje] Az #AY AP o] BB &

2He) A3 el 23T Qe §EI o] =3 Q19 stko] w3l (Iwai, 1962)8F ©]¢] =3} (Komada, 1982),

* Corresponding author: Tel: 063) 270-3344, Fax: 063) 270-3362, E-mail: Park7877@chonbuk.ac.kr

— 337 —



338 nHE - YA

Biwase] 8%3 20]9] 2)A (Kawabata et al., 2002),
AFE H37 2ol8 A 5YY, 1998) Fo] o,
2o] Aole] 27] W4 A UT AFCsR,
1998; o] =, 2004)7} leh

$AZE Mg AT e A4
A7 Ay 342 192840 A #99 U445 F
T& A%t HelA 9 A YFelAL 2 F
1965400) WA} Ak ZHE o] AF) A
73 (30l 64m, Zo] 344 m, WA PLETF 4.7 82
2 g - 22FYG EFpA AL 1985~1994). &
9 §39 Solt WISRARAHKwater)7} 2001
W 109 $A7 1009HE HF3 3 23] A
AT, A ool 2olr) S ek $4 5 flshH
293, $YFA, FF A MAEx ek F, 2007).

2 d7e S$A3 o|dFHe] 530z AMAslT 9]
208 AAT)d i Holde M I P&
Zof| WFR3LT Qe 202 Qg HeAEiA] o)Al
v <dgk shsAd Hg 712 ARE AAET &%
33 o)) gAAE sfotataat shgvh ma3 Aol
B Aej7kA] vehde 584 Held AdFess 73
3, HEe] AA "AHE Ao 9y o] (teeth) 9}
%] (stomach)®] Fz W3}2 golw 1A} s}

ME %y

B e S$AE 43 2o F AL M =Zx
dAHE Az ASA A doielA 20049 104
FE] 20054 79744 € 13 o] AAFA (Fig. 1)
22 AHL FHHE 5x5mm), FY(LFE 5x5
mm), 3 (F5F 1xX 1mm) §-& AT, A= 24
A B (3F 1xImmsh 9 (3% 11 mm), &
P38 & (74 30cm, Ze] 1.2 m, %= 150 X 150 um)
£ AMgsled ARakgen, Lole) QAR YA
£ TR Slote] Ao E FT S2UBE
ot AREY AAE Iwai (1962)0] whe} A DA S
Z7)A}e] 7] (pre-larva stage), 37]x}o] 7] (post-larva sta-
ge), X|¢]7] (juvenile stage) & m]Al¢]7] (immature sta-
gz Fesiden], A0d wre Wl 10% x=
400 2 DR, 7AW 22 AP 7}
sk ook 919 Welg WA AL 0.1mm, A3
01g7bx 2HsRT AAeA R AR mret w9
2 10~20MAE FZE3td § 4ES FRdnHz}
BN AellA BRI e §(1995), =(1993),

45g - 0|8F
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Fig. 1. Study station for a land-locked Placoglossus alt-
ivelis in the Lake Okjeong, Korea.

7 (1993))] Wt £-57 - As A5 2 29)E At
At

Ho| B2 FEAF AEAHoz FEI A
o}k A1 84 Bl Ho| Zdn=e| uie} vl s B
o2 o] BAFYT, FEA el AdNFLAAAS
(index of relative impotance, IRI)E Pinkas et al. (1971)
o) Wy oz AAatsle] WE-g2 FAlste] (% IRD W]ws}
At

IRI=(N+W) X F;

(N: Ho| 48 Z M AT HEE W: Ho¥E
A FFg] AT WEE Fe 74 Hol|A 89 2iE)

4 =

LAZ 2AE 9 WEE

Sol8) ¢ W8E 4 sk Table 13 Table 25
2o} A7|Abe e 109 2HE] FE7HA] AR 39
A sFRe] Aol ZA- FelA AAHAP oM Fite]
A FHHA g MAE AL 6.1+£0.01mm
(m=15)0|le}. BHte] GEjA] kol HolAEE #EFHA
sekel. 371zl 109 HRE 11¥€ FE7HA 934
# $AE HAAGAN AFRFHG A, =27 AR
20~40 mm (n=81)2 AJAH o] I} 2FHA L2
27+ (Copepoda)?] Cyclopidae®} Harpacticidae, £
2% (Branchiopods)®] Bosminidae$} Daphniidae’}
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Table 1. Alimentary contents (zooplankton) of Plecoglossus altivelis by the standard length in the Lake Okjeong and

Churyeong Stream, Korea.

SL (mm) 20~40 50~60 60~70 T .
(n=10) (n=10) (n=10) otal Number weight Occurence IRI IRI
No. (%) (%) (%) (%)
Prey organism Locality S+L L S+L
Class Rhizopodea 6 6 1.5 + 13.3 19.7 0.2
Family Arcellidae
Diffugia sp. 6 6 1.5 + 13.3
Class Rotatoria
Order Ploima 16 2 18 4.4 + 26.7 1182 1.1
Family Brachionidae
Branchionus spp. 16 2 18 4.4 + 26.7
Class Crustacea
Order Branchopoda 22 6 8 36 8.9 04 60.0 556.6 5.1
Family Daphniidae
Daphnia sp. 3 3 0.7 + 6.7
Ceriodaphnia sp. 1 1 0.2 + 3.3
Moina sp. 1 1 0.2 + 3.3
Family Bosminidae
Bosmina spp. 17 6 8 31 7.6 0.4 60.0
Order Copepoda 98 76 174 42.9 1.2 60.0 2645.6 24.4
Family Cyclopidae 23 10 33 8.1 0.2 60.0
Family Harpacticidae 75 66 141 34.7 1.0 53.3
Class Insecta
Order Diptera 70 102 172 42.4 98.4 53.3 7504.9 69.2
Family Chironomidae
Chironomus spp. (larva) 42 42 10.3 6.0 20.0
Chironomus spp. (pupa) 70 60 130 32.0 924 53.3
Total 136 160 110 406 100.0 100.0 100.0 10845.0 100.0

S: Stream, L: Lake, +: less than 0.1%

2 #FFGen 2 gges §%5F(Ploima)?] Bra-
chionidae®} Z=3-7 (Rhizopodea)?] Arcellidae’} 44>
23390k Xole 39 = 34 7R Y 3~5m9)
SaARIN ANALH, ol F 4URE] s4oN 3
Aoz 247 Arsid shaAM A= dch 390
A" Aol A% 50~60 mm (n=10)5%, ) WLE
< F= 74YTF-F(Chironimidae)?] e 7|2} 27t59
on, &apl] BEF §3F, TEFFU) vl
BRIt 4ol FAA SA 3 AAXGAM HHR A
o1& (50~ 70 mm, n=16)8] $ME ZA}FF] WH7)
& %, B SR 59 $EA Heldk 277 ¥4 vek
Wort 39 Zol £33 a4F7E RAFA Qo) g9
AP0z S X]o]E(50~80 mm, n=24)L B4
HeldAl A2| L {7} BAFHGIT 54 AR
MAE sHez 24 AAZ 50~120 mm (n=61)
or, 9 W&EL YRR 272 F=27} (Bacillariophy-
ceae)®] Navicula, Cymbella7} 7}AF wko] Yel)y, 1
&0z Fz7}(Cyanophyceae)®] Phorimidium, 3+%

73] Synedra, Melosira?}, 18}l F27}8] Cocconeis,
=27} (Chlorophyceae)®] Closterium, Chlorella7} A4
Z3aget =3 HAFAANAM A" Flez A=
Age] wH 7|8 f-3e] &5 £33

2oje) gl e PousE £3Fow Avium
Z7) 20 7] (20~ 40 mm)el| A= 20~50 pymE. H o] =7
7} 22 e7t®o) 73.7%, B EF 264%F AAEA,
#017) (50~ 60 mm)z. A o] Ago] Aol
Holz7)7} 3~8mmel ZATF-F7l 93.2%=2 WHE-EE
21 8kd e (Fig. 2). o] F &dEu|2Alel e A74AS
2] ##17] (60~ 70 mm)ell M= o] M Zhe] AP F
A o]0l AFRA} 32202 B Eo] PaSHEA 25
7 675%2 2tk on, o) % SHoE P AT
Aojge welnghe] Yok As) ZFTe A2

A FEEE A A A wet
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Table 2. Alimentary contents (phytoplankton) of Plecoglossus altivelis by the standard length in the Lake Okjeong and

Churyeong Stream, Korea.

Standard length 60~170 60~ 70 70~80 100~120 130~150
(mm) (n=10) (n=20) (n=20) (n=20) (n=20)
Food items Locality Stream+Lake Stream Stream Stream Stream
Class Cyanophyceae
Order Nostocales
Family Nostocaceae
Nostoc sp. +
Family Oscillatoriaceae
Phorimidium spp. ++ ++ ++ ++ ++++
Class Bacillariophyceae
Order Centrales
Family Melosiraceae
Melosira spp. ++ +++ ++ ++ ++
Order Pennales
Family Diatomaceae
Fragilaria spp. + + + + +
Synedra spp. + +++ +++ +++ +++++
Family Achnanthaceae
Cocconeis spp. + +++ +
Family Naviculaceae
Cymbella spp. ++ +++++ +++++ +++ +++++
Gomphonema spp. +
Navicula spp. ++++ +++++ +++++ +++++ +++++
Pinnularia spp. +++ ++++ +++++ +++++ ++
Class Euglenophyceae
Order Euglenales
Family Eugleninae
Euglena sp. +
Class Chlorophyceae
Order Zygnematales
Family Desmidiaceae
Closterium spp. + ++ ++ +
Cosmarium spp. + ++ + +
Order Chlorococcales
Family Oocystaceae
++

Chlorella spp.

+: 1~50 cells, ++: 50~100 cells, +++: 100~ 200 cells, ++++: 200~ 500 cells, +++++: above 500 cells

EALIGS. 7)Ao AR 154AE Holy
Bo] AAFHA At F71Ate1= ARR 81HA F 30
MAE A 23} 270Ahe] 9] W4-Zo] glo] TES
<+ 6.7%2 Jehgon, 39 3xolA AAYE X 10
AL =57 2ARIEEY URAGEe] $) WgEo] glo]
FTEEE 10.0%9 =3 33 ARG sl H
A" Aels} o] 99704 F 5070415 #23 A3} 9
HEEo] =5 HAH] FHE2 023 weby 2o
o] FEEL A7)Ate] 7| & AT FE-go 10% o]
3tz v Jehgon) 53] shde] Malshe X)ojg) v
Aele & AAEE By

2018} Ao RE] Aei7tA]e] FBA Holg AHFe

MRSz AL A3 (Table 1) 297-FE & Hol A&
MA ) 42.4%, AA Ho|Fe] 98.4%, TN EE
53.3%2. veht AdFeAdASIt 69.2%2 M w2
v &g AAA. 24 { e EF HelAE AAP
42.9%, A Helke 1.2%, 2PN =¥ 60.0%2 eht
A F QA S 244%2 F HAZ 27 Jepdo B
HERE 2 HelAE NASFS 8.9%, A Held]
04%, 284 = 60.0%2 Jeh} JF A 4L 5.1%
£ 28 371 F HelAE MAFS 449, &
A= 26.7%2 Yeht FAFAASE 1.1%E 2R
93, EEEFE AUNELARA S 0.2%2 A el
e
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Fig. 2. Ontogenetic changes in percentage of stomach
contents by weight of a land-locked Plecoglossus
altivelis in the Lake Okjeong, Korea.
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By 2 4FAF 2 /2 AT S-S ol
g tEel 2F E&5e] Ut (Fig 3A). 244 A1}

»

A AAA S

Fig. 3. Change of lower jaw teeth by growth and feeding
habit in Plecoglossus altivelis in the Lake Ok-
jeong, Korea. Scale bar=1 mm. A. Conical teeth, B.
Conical +Comb-like teeth, C. Comb-like teeth.

Table 3. Relationships of diet and teeth form of the Plecoglossus altivelis in the Lake Okjeong, Korea.

Conical Conical+ Comb-like .
SL (mm) Absent teeth Comb-like teeth teeth Organism
4~10. Oct. 5~10 15 -
2004 20~ 30 13 zooplankton
6~19. Nov. 30~40 68 zooplankton
6. Mar. 50~60 10 zooplankton
3. Apr 50~60 7 zooplankton
$ P 60~70 5 5 zooplankton/periphyton
50~60 2 6 2 zooplankton/periphyton
16. Apr. 60~70 2 5 2 zooplankton/periphyton
70~80 4 periphyton
2005 50~60 5 4 periphyton
60~70 18 periphyton
70~80 6 periphyton
8. May 80~90 9 periphyton
90~100 10 periphyton
100~110 6 periphyton
110~120 1 periphyton
Total number 96 26 21 62
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SL 40~ 50 mm
modification
(Jan.~Feb.)
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Fig. 4. The change of the alimentary canal by growth and feeding habit of Plecoglossus altivelis in the Lake Okjeong,

Korea.

e 499 Aol FEA HHelek AEA Holrt el
velgton ol ¢ AFdd IFAE 7T U 9
wgZo| g x7)9] &7 #2F S (Fig. 3B). 5
Aol sAFFIA AR Xl B AFA7}F g &
el 8 meofo] mbgR Rofoz Walglon ¥}
olE <fZow wlmwepoz gt 427} W=
AT (Fig. 3C). o3t &4x|9] mFe & Zdol &
ZE o] e 275 APl AR FxHem, A4
g Yoz HRE Eude] FAF gl 2FE et
et

w3t Al wE 99 FxeME Wt Jehdich
Ate}71e] At moke Izlg] ot 1~29 X7 (AA
40~50 mm)E Fol7PAA AZtRe ZxA Hofom T
W 3 o] Yoyt Astate] GFREE AR HA 4]
2 3] AFENE R Fe R PR e
70mm °]/3] A AT He FERE Aol 7H&3
= %o} (Fig. 4).

i} &

2ol vt} BHAE SHEe FEIRA AAFE v
oA A7) RE 2]e]7)|7hA] AAFslE o] F P
2 aAksle] AR A AlREE S Had), 853 2
2t} 7| BE X]o]7| 7R 9] MAA| 7} v 4]l ZA= u)
Aglew oo wel HolYEx vlv} dgte] FEAET
AEANA A F2 AMAS: FEAEFIESR
kA A D571 9 2002). FHE-(1998)E -2l
FEZA £33 2oj9 Rlof7|RE Rz AAE 7
AZI7MA Y AAdE BAFS sk R vleE ke A
A3 2019 3R] A3 PIA 7)) A& A3}
3TH(Table 4). SF5-F3AL £33 202 H7|R}e]7]e =
24 ZAE Al 3R]l o4 &5
5, He7lele 824F, BEHER 2 AYTRE F=2

BAE o sRom A4 Holst vldelE RAZR
£ QARG T s HolgEel ¥ sk uixabA
ehdch AT $E4 HoliHo] 3t A=
HAA g3 f2g $H3te LAFGTT%), EHFR
(29.1%), ATF7(124%)9) o2 Jebdatn B33}
o} B A7z SASA 53 Lol FEA HelE
A FE 2 A4 (RDE £A43 A7 AT-7(69.2%), &
ZH5 (24.4%), BHEF (5.1%) 59 o2 eht 2o
F7} 275 EuERuT $2T ol 4BD B
Ao w3 A e 2ok AQY Solo) FEA
HelgHe oprtA] ol FolAA ot #F ARAQ
77} Washm AR o 24T LHBL
=79 ¥ RxF7t F2 2ole] Hred nheA 9
o) Ay Soloh HEEsl $4ES) $3Y Lol
EA0s Rt 24 2¥ek3 algieh S A%
Hoz $Aste FR FE2FE $3 87} Nabicula,
Gomphonema, Cymbella, 9}’ 53= Synedra, Cymbella,
Nabicula, "} Cymbella®} Nabicula, A 7}FE
Cymbella$} Fragilaria2 yeh} k1] xlolE Hoiv}
Kawabata et al. (2002)-2 Q22] Biwasol] A28 &
23 20] 2 Koayu types 693 7¢ (HFFA% 73 mm)
o AR BAsGEd F2 BHTHE AT &
28, 2A2E P FRe] Aol F& A4 AT 3
Aok Weba Al WE A HoldEe ¥lud
Z AT sl AAske Aole) Heleldx 74 Wl
g Aol ok

Song (1982) $4 3] EFIE A o F=EF
(Cyanophyceae)7} 53] F43MA vehis, FE2AE
2EANE 4377} 1 S99, 2 Teos T5%
FEEAR), 2SR 249 ¥ 2dddn 2
T8} gle] ApH|o}7)9] Lol ATl MAIE FE
A EgaEe Aoz Ase AL & 4 32
OTF 5322 25 shHod sl FHEA M43t
E TR0 E P HAERe 48 o Fd FHEA

fd

— O
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Table 4. Altimentary contents of Plecoglossus altivelis on the several collecting sites.

Prey organism Lake Okjeong’ Lake Andong! Maup S.2 Tamjin R.2 Lake Biwa®
(Present study) (MAF#%* 1998) (MAF, 1998) (MAF, 1998) (Kawabata, 2002)
Class Rhizopodea*
Arcellidae spp. + +
Class Rotatoria®*
Ploima spp. ++ T+
Class Crustacea*
Branchopoda spp. ++ +4++ S
Copepods spp. 4+ . +
Others spp. +
Class Insecta™®
Chironomids spp. +++ +++ +
Others spp. +
Class Pisces*
Gobiidae spp. +
Class Cyanophyceae**
Nostoc sp. +
Phorimidium spp. +++
Aphnocapsa spp. +
Oscillatoria spp. +
Scillatoria spp. ++
Class Bacillariophyceae**
Melosira spp. ++ +
Fragilaria spp. + 4+ 4+ T+
Synedra spp. — et ++
Diatoma spp. +
Cocconels spp. ++
Cymbella spp. e+ 4+ e+t 4+
Gomphonema spp. ++4+++ + + +
Navicula spp. A+ A+ A+ ++
Pinnularia spp. +++ ++ ++ ++
Amphora spp. +
Tabellaria spp. +
Diploneis spp. +
Achnanthes spp. ++
Surirella spp. ++
Class Euglenophyceae®*
Euglena sp. +
Class Chlorophyceae**
Scenedesmus spp. ++ +
Klensomidium spp. +
Stigeoclonium spp. +
Schizomeris spp. ++ +
Spirogira spp. + I
Closterium spp. + + + ++
Cosmarium spp. + T+ T+ .
Chlorella spp. +

*4:1~10, ++: 10~50, +++: 50<, #*+: 1~50 cells, ++: 50~ 100 cells, +++: 100~ 200 cells, ++++: 200~500 cells, +++++: above 500 cells,
+++*MAF. Ministry of agriculture and forestry, *larva to immature stage, 2only immature stage, *collected in June and July

(Rhynchocypris kumgangensis), Q%3] (Phoxinus pho- 1996; 3 -, 2001, “-‘,’ = 2002; &3 W, 2004; FH
xinus), 537V (Cottus poecilopus), Z+2X| (Hyoseleotris 2004; 73} T, 2005; 71 =, 2008). B FAll| M= L‘Oﬂ
swunhonis), S}] (Gobiobotia brevibarba), F-72) (G. MA B o] % ‘1017101] Aot Hdrlg $gdes
macrocephala), A2} (Liobagrus obesus), %Y (Iksoo- ARl st $30) °}- W) 7] Azl =23 Held
kimia longicorpa), &%V (Cobitis tetralineata) 52 ] o] i AL I8 =B ASolnt ATtTF Wdl7)E

ol 28T Hol@el WTHCE F, 1995 & 1905 7, aelel ol o] ALY £ 4ol el Alokn 3]
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o (4, 1995), Lol ALFA oliat AAHeIA
Z2 HolREE s AN Aoz FHID =B
oz aslele o) Aol9 AsE AR A
97] 25 ohleh 4% 20 Wz F4sw Al

£

FE2 AAsHEA o2 U Ho|de] dojui=t],

o] Aotk 2 AFNE B7)Ale]7)o] Aol B
HAsA) RIAAAT F5Ee] ARl E FEA

]

A7 #EE vF AT CEHE, 1998), A7) A7} A4
& 4 9e 4377 o5 #EFAE olHE £3F
Branchionus= Z7|7} 3~5umzE Apo|7} 83 AA]
g 4 e Z7jolH, " FA el Branchionus7}
2oi8] Z7|Holz JPEE A o]&EHI U] (FHE,
1998; o] %, 2004) §3-F7F Ael7)9] F23 Helgdo
2 A3 £ A S 3R 7]l Re]7] 2 delr}
T AR Aoz <& o7FY EWERY £ 9o
ol ZohrfFze] Adteloh A WAl E S4oA oz
A2 7L v A FEA Heloll A AEA Relel 3&
EFE vHE Aeo|vh Aoz s Mo AHT F
gt Holgnrl FaslA =i, ol sz 4Aks)
st el FR3 RAZXRE QAT RN o)& AT
UE Aoz AlEFY.

2ol v ()M R ez 2E o) ]9 ®mofo]
Z|o]7]9] 3] (conical teeth)ol| A Ao]7]2] ZAlX|
(comb-like teeth)Z W 3}3}, A E SEA A AEA]
22 W3} (Iwai, 1962). 342] AofolA yepd 4
3 ol v}t L HolE B HF3 o]9 ¥
Bglom, spH ez ARl Ko} ulideld] EAAE &
x| HAY 27F Eo9r] £ JHE 31 U
o ol#jgt He|gAdFt o9 W3- Yahagi’} (Mikawa
Bay)¥} Biwa3d, eh53elA R Ful glor WH3lE:
A7V A=z AGe] wbel o7k xpelE Xy
}(Komada, 1982; =3 1998). 9]¢} 4A3}Ae Ho)9]
AR 2312 AP T 7Rz Holo] EH} =)
o el o8 7HA] FFE oA ARl wet w3}
gt (7, 1978). 2o B3t ¥ 37 A7A &= IR} B
o] AAITt 1Y KE] 29 Alolo] A mofo| ZAE A3
A o] fz WEsla, §] FSlo fEevt W)
7] AlEsk o] A7 HelAEe] =v|7b A o7}
ot BHF RN =77t £ AR Ho|xghe] o
ofd o, 99} F-ES0) WUz R we ol A

4 &

4EY - 0l8F

43 mHdel 4%kE JPsal sk Aoz AzkEd
aheba] ole) wshsh aslue] WG AlE Hel 4w
wl¢ WA o] kAo AmHTh

1

2

20043 FE 20059 AX $AHZ 843 2
(Plecoglossus altivelis)®] A7 el w2 A4 ° AA7]
o st AT sad AN A% 25~
mmel F7Aele 87, BNEF L 43FE F=
AT, A% 50~60mme] Aol 258 2o
# 974F 2 BNRFE 22 AT BEd 39
Aol 248 60~T0mme) Aol FBA Holsh 27
7o)l AAstgem, 70 mm o448 u]Adel: Synedra,
Cymbella, Novicula 2 Pinnularia$} 722 B2 /55
F2 44895 28 49 R Bl 4E B o
(teeth)$} ) (stomach)2] Sel= vi# g}

1 =
ol g 2 ¢
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