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Ecological Comparison of Several Lakes in Summer Stagnation Period
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(Dept. of Botany, Seoul National University)

ABSTRACT

The physico-chemical factors, the distribution of .chlorophyll and the primary
production of the lakes Hwajinpo, Yongrangho, Chunchonho, Ulamho, Soyangho
and Changjamot have been studied in order to make  ecological.comparison among
these lakes during summer stagnation period of August to September of 1973. On
the basis of the characteristics of these lakes, the lake types have been discussed.

Thermocline is observed at 3—4 m zone in the lake Changjamot and 4—5 m
zone in the lake Yongrangho. In the case of lake Hwajinpo and impoundments,
the distinct thermal stratification is not observed at the summer stagnation period.

As to vertical distribution of dissolved oxygen, a positive heterograde curve is
obtained in the lakes Hwajinpo and Yongrangho. In the lake Changjamot the typical
_clinograde curve and the oxygen depletion in hypolimnion are observed. In the
chse of impoundments, however, the orthograde curve is observed in the lakes
Chunchonho and Uiamho. While in the lake Sovangho, any stratification of the
dissolved oxygen is not found.

In the brackish lakes, such as lakes Hwajinpo and Yongrangho, the salinity of
hypolimnion is found to be much higher than that of epilimnion. In the lake
Hwajinpo, the salinity of hypolimnion is exhibited 32.7°/s, which is nearly the
same as sea water.

The distribution of nitrogenous compounds and phosphates is found to be high in
the lake Changjamot. The silicate is also found in high concentration in the lake
Chunchonho, and the distribution of nutrients in the brackish lakes is generally low.

As to the vertical distribution of chlorophyll level, the lake Changjamot shows

a stratum type and the brackish lakes L-type stratification. In the impoundments,
lakes Chunchonho and Uiamho appear to be homogeneous' type.
. Seasonal variation of chlorophyll level in the lake Changjamot is examined from
January to September 1973. The vertical distribution of ~chlorophyll during the
period of circulation from January to April is homogeneous type and is stratum type
thereafter. The maximum chlerophyll level is 277, 4mg/m? on June 23 and the pattern
of seasonal variation of chlorophyll level is comparable to the type of -eutrophy.

The horizontal distrbution of chlorophyll level is studied in the brackish lakes,
Hwajinpo and Yongrangho.The pattern of distribution is found to be an irregular type.

On the basis of measurements of primary’ production by means of the carbon-
14 method and the distribution of chlorophyll level, it is concluded that the inter-
ior part of the lake Hwajinpo and Changjamot are eutrophic ard the exterior. part
of the lake Hwajinpo, lake Yongrangho and the impoundments, lakes Uiamho
and Soyangho are mesotrophic.
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Flg 1. Morphometry of the Lake Hwajinpo
showing positions of statjons studied.
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position of station studied.
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Tahle 1. Chemical analysis of samples taken on July 28,1973 at St. 1 in Lake Hawjinpo
Depth  Temp. pH DO Salinity NO,—N NO,—N NH,—N PO, —P  5i0,
(m) o (mg/1) (%) (ppm) (ppm) (ppm) (ppm)  (ppm)
0 29.5 8.7 7.9 17.9 — 0.07 0.09 —
1 3.3 8.6 10.5 ° 19.9 0.002 0.03 0.07 0.06 2.5
2 30.1 8.6 12.3 30.7 0.002 0.20 0.03 0.06- 1
3 29.1 8.6 10.5 32.7 0.003 0.26 0.07 0.06 1

Table 2, .Chemical analysis of samples taken on Auvg. 2,1973 at St. 1 in Lake Yongrangho

Depth  Temp. pH DO Salinity ~ NO,—N NO.—N NH—N PO,~P  Si0,
(m) °0) (mg/I) (%) (ppm) (ppm) (ppm) {ppm) (ppm)
0 29:1 8.7 8.1 10.9 — 0.06 0.06 0.06 1
1 29.3 8.7 8.0 109 0.002 - 0.07 0.03 1
2 28.6 8.7 8.1 10.9 - 0.06 0.07 0.06 1
3 28.1 8.7 7.8 11.5 — — 0.04 0.03 1.5
4 27.9 8.4 11.7 19.2 0. 003 0.06 0.07 0.15 1.5
5 24.6 8.2 9.7 24.3 0. 003 0.12 0.08 0.09 1
6 20.6 8.7 4.9 25.6 0.001 0.20 0.07 0.06 3.5
Table 3. Chemical analysis of samples taken on Sept. 8 in Lake Chunchonho
Depth  Temp. pH DO NO,—N NO;—N PO,—P Si0, Total
(m) °C) (mg/D) (ppm) (prm) (ppm) (ppm) Hardness
0 145 7.4 10.8 0.004 0.39° 0.06 9.0 35,1
2.5 209 7.1 10.0 0.002 0.40 0-16 9.1 35.8
5 19.9 7.0 9.7 0.001 0.46 0.24 8.5 38. 4
7.5 104 6.9 9.9 0 0.48 0.17 8.7 40.5
10 19.3 7.1 9.9 0 0.48 0.11 8.6 30,1
15 19.0 7.0 9.9 0 0.44 0.14 8.9 39.1
20 18.9 7.0 9.6 0 0.48 0.12 8.2 40.5
Table 4. Chemical analysis of samples taken on Sept. 6 in Lake Uiamho
Depth Temp. pH Total DO NO,—N NO;—N PO,—P Si0,
(m) °C) Hardness(ppm) (mg/I) (ppm) (ppm) (ppm) (ppm)
0 2.1 7.1 39.8 13.2 0.003 0.92 0.10 6.8
2.5  20.2 7.1 44.5 9.0 0.004 0.94 0.10 7.0
5 19.5 7.1 50.5 9.4 0.004 0.96 0.12 7.0
7.5  19.0 7.0 43.1 8.6 0.004 0.94 0.12 7.0
0 18,9 7.1 39.8 9.6 0.004 0.92 0.12 7.0
14 18.7 7.1. 42,5 9.6 0.004 0.92 0.13 7.5
Table 5, Chemical analysis of samples taken on Sept. 4 in Lake Soyangho
Depth  Temp "pH. Total DO NO,—N NQ;~N  PO,—P Total—P Si0,
(m) °C) Hardness(ppm) (mg/D) (ppm) (ppm) (ppm)  (ppm) (ppm)
0 26.4 6.8 210 8.2 0 0.08 0.10 .01 2.6
2.5  26.2 8.8 23.0 7.1 0 0.09 - 0.05 1.60 2.8
5 26.0 6.8 22.4 7.2 0 0.07 0.05 1.60 2.8
10 24.3 6.2 22,47 2.8 0 0.18 0.05 2.80 3.2
15 21.4 6.0 23.0 1.4 0 0.24 0.04 1.18 . 3.6
20 19.8 6.0 20.4 2.5 0 0.24 0.08 210 3.4
25 16.2 6.0 21.7 1.7 0 0.20 0-06 . 1.80 3.4
30 13.2 6.1 20.4 4.6 0 0.24 0.07 2.00 3.10




Sept., Dec. 1973

Table 6.
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Chemical analysis of samples taken on Aug. and Sept. 1973 in Lake Changjamot

Sampled on Aug. 21, 1973

|

Sampled on Sept. 15, 1973

Depth Temp.pH DO NO, NO, PO, Total S0, | Temp.pH DO NO, NO, NH; PO, Total $i0,
-N —N —P P S -N —N —H —P —P
(m) (°C)  (mg/I)(ppm){(ppm)(ppm) (ppm)(ppm)| (°C) (mg/!)(ppm)({ppm)(ppm)(ppm)(ppm) (ppm)
0 26.8 7.9 10.6 0.19 0.90 0.14 L1.12 4.55 (241 7.8 121 0.05 0.47 0.274 0.07 2.24 8.5
1 27.2 7.9 10.8 0.20 0.90 0.10 1.09 4.55|23.2 7.6.10.6 £.05 0.98 0.296 D.07 270 7.8
2 2.0 7.7 &4 0.28 116 0.08 0.89 6.25|22.8 7.0 &3 A.85 1.00 0.343 0.08 244 7.8
3 248 7.4 2.2 0.20 0.80 0.05 1.20 5.65|22.4 6.8 1.4 0.04 0.88 0.4%7 0.06 2.28 7.8
4 2L2 7.3 ‘0  0.02 0.20 0.08 1.72 12.0(19.9 6.6 0.4 0.01 0.75 0.466 0.06 2.20 7.6
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Fig. 9. Vertical variations of temperature,
dissolved oxygen, pH, salinity and
secchi disc reading of Lake Yongrangho,
Station—1.

= At Ael elete] =2 @g viehila e
Pyt s ctE BESERE wed Slelde AL
E QA (Fig. 78 8). 531 Al RelA EE
Mifel 2 24 2eol: A& chlorophyll-afy €4
R A FoAKfE(33. 03mg/m?) 2 ehde A3 —8
s e} (Fig. 208 St 5).

i) olel A FEIFe] 8. lmg/ld] W she 4mli
a4 1. 7me/l 2 kB nelxz glew é6me JEIF
d glol A= 4.9mg/lE fARE He FS el E gl
el Pm EES BESIREET FFE 10.9% 0
HUEs B 25.6%02A, BWSREES] J¥ke]l ZA A

3 -r Aoz 2q¥(Fig. 9).

e slel A& FEEe] 13.2mg/l2 i kEE -
Bl 2 DR Rigd deide B2 & e 9
A% 4 g, B RS Tz 20me
EEA ol 2A7A 10mg/ 88 A 5HES Y
ehda vt WHEBFERES HEESA patternc 2 H
WEhE REHST BT 5 B S
HiEY FrEs 2ol g ¢ 5 dAu(Fig. 108
11).

elell ¥]sle] AREREIl 9lol A=
Bl olEx

TR

= e

FEL.2HH 30m
HHEYREY BES patterns & 4 &
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Fig. 12. Vertical variations of temperature,
dissolved oxygen, pH and secchi disc
reading of Lake Soyangho.

B EEMEY e Zolg sl £ glg e m
B KFLRE BFEee] Edste Bhd 4 + gt
(Fig. 12).
AAEY A%, BEBREEY EESA palterng o
- e curve® TETH 8R21ES) BEA 2
s 10.6me/izA g WRES SHE
glot 4me] EF slel A Aol Ml
olFx gvt. zela 9F15HS Wil A X R
& EERo] 12.1mg/lel ¥ dd dme) ER glel A
T 0.4mg/le] $& RO E B GZREE viebd
z o) eh(Fig. 14 ¥ 15).

Aberg & Rodhe(1942)% HIBel glol4  WrEmse
o =E4H# patterndl] wéte] orthograde-curve, clin-
ograde curve Z¥]lx positive =l negative hetero—

o
ET )

O

il

A H

[t

(1SS

grade-curve S ¢ 2 A%},

Sawyer(1066) 44 Ess| =2 ZEFEA oA
A Kigd 42 BEEREY £2 A9 god, &
e 2 TR A x EREA gl
A ATRmaEE clT EHREEEAT et A EEERN)
A stAl Felalvks Bl RS BFEY mESTF
= WiEY #EEd BFY BEEA Brs 95k
A= HEEWHS R HEdd e Bt £

g vt sleh
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. Flg 13." Vertical variations of temperature,
dissolved oxygen, PH and secchi disc

reading of Lake Changjamot, on Aug.
21, 1978.

1EERTHS) MRS 7E 459 positive heterogrades)
RS Yl 915 (Fig.7, § 9 Table 1).
Zmfgel 4] 12.3mg/le EHEEREY BAZ o] B gl
W ol 84z--e S#EL-e Eberly(1963; 1964)% Indiana
Hell 4] BHeEgREsta ook,

AR glel A = (Fig. 9, Table 2) Eell A we
2 BEE 2o|A St dmBal A [EkfE 11 7me/?
2A positive heterogradesr7ig el m 9o}l kG
Mol slolA o) HIEE dmeA KiEd Wsed ¥x
A Fese, RRF] FHA ol iR &HIF
AA ol delrlr) ) Boll dmBel HEEEY Wk
7F vehte e s Y Agrel(Hutchinson 1957).

A o] BEAHE A8H q ‘
25leb(Fig. 13, 14 5 Table 6). &5 WKiEE <4
ERel A dobAla glem, —fifho. = kit A
9 LAt | JKJ(_'M] alel 48] EEFRHRES 2dA5tE &
EERo B ffﬂz}-ﬂr-]-(Rmd 1961).

FHE 7 -(Fig. 10), ER el A& ke &k
WEHE Bol} 5m LIELEY 3L 4GS Bl

=
=
A=

clinograde curveZ

orthogradesy #7e) B Flgid. Fes=#B A1 orthog-

rade curve® relrH(Fig 11).
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Fig, 14. Vertical variations of temperatute,
" dissolved oxygen, pH and secchi disc
reading of Lake Changjamot, on Sept.
15, 1978.

BRI BEEERS Sfis TED A= 7.1~
8.2mg/l=zA ¥l mE &L ghg vielde  10~25me]
BEd g AL 1.4~2.8meg/le ETH 97+ 30m
B A kAl 4o6mg/lE ErtH e #hE 2ol vk (Fig
12, Table 5). ol® = #A4GEE 3l& AT#HSl =%
of FHE RWEMEE ez gx g8 Aoz A
A < glrh

(5) HEEEEE

# 1 PO—P &= {Eiie]l 2ol A 0.09~0.06ppmse]
hele] glow, kM slelA 0.03~0.15ppme)
Hel 24 4mfEel] 4 0.15ppme 2 1 2,2,’2?37}— 4=t

AT#S 22 #)#E «lad £ &4 2oz
dglem 0.06~0.24ppme] Hele] gdglen, FEM
a4 0.10~0.13ppme] Wl =, T . HEE#E A

= AHET

¥ 0.04~0.10ppme] P& Zxo] Yoz
st . '
FAZA 9ol e 8A¢ & 0.05~0. 14ppm, 2z

—_— 2 —
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YA = 0.06~0.08ppm.o oA » pA I zre] ).

53] total-Po b9 e B oA, AARY AP
S 0.89~1.72ppm, LE i 9H¢)E 2.10~2.44
ppm -2 Zhd el 9ot

2552 : NH,—N, NO,—N 2 NO,—
A EEI) EXRE B3 gl &5
% NO—~Ng 5% = -ﬂaﬂvl-

NO—NE-& fEEme A%, 0.002~0.003ppm L
B I kAEHY A 0.001~o.002pme 28 MEs
SAE- Bolm Q).

AT S 75, &EHd gl e 2RES Tl
0.003~0.004ppm.e.2 sz gglot %‘c}ll{'ﬂ]cﬂ 2]
] 4] = BmfE7tA| 4 #F) Ak 0.001~0.04ppme] =
= st ol ¥ FEEN oA s ¢
gem, rlf’kz—rwﬁﬂ el Az okl RAA AY 1§
RS (R

Zev ARz ol As

- REE
F2 NO—N

8H HEEAALE 0.19

ppme = EREL 0.02ppmu )l FE SATE Holm glrh,

azEla 98 94 #FY 0.05ppm2 EFY 0.0lpp
mue} okt vk, NH—Ng S 9He 0.27—
0.47ppme] g Relvh. zelm NO—Nge} 3ol
Ax §Hd = 0.2~1,16ppm, 976 0.47~1.0ppm
g iz Fe -4 wolm glizv o] sipe] AR &
of glel A BERLAR Fol ¥lmd e AL W
o = Sl EEEATY MALE EEY BoTE
LR o Feletz 425 , .

25 fEilel 1ol A4 NO~N& £ 0.03~0.26
ppm, HRIS 7% 0.06~0.20ppme] AEE Bl
gleh,

AT 2%, NO,—Ng I& '*'Jﬂm 0. 92~
0.96ppme. 24 kA =3, RIS 0,39~0. 48ppm
Z¥ = BEE 0.07~0. 24ppms] & el 2
Adglek. A o] 3B, & 7%} =2 7t
e FHedy wEHE L2e S8 HAR
= Bl RS o Brefetm Aodare). s

TERE « TR 9lod Al Si0x= 1~2.5ppm, =¥l
AERel ¢lol A =1~~3, 5ppme) W) & GoaE A ¢l ek,

A AT A, FN#E0T 8.2~0. 1ppm9-] 8
A4l slel, 744 Eobm, vhEe 3 FEWE 6.8~7.5
prms] Helel glel =) el = o] & wa’kﬂr VRS
Wil glel s 2.75~.3.55ppme] W R GApHe] 8l
-2 15~25mfFel 4 =2 e Jehim gl

ZA 28 7%, 8Hol: 4.5~12.0ppmo. g IR
o A 22 HHE Sta g mel, 9Hd = 7.6~
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8.5ppme] FAE Vet gk
ol #h-2 5i0,9 gre A= A8 Fidel g4

A &) 2mg/l W8] 8] BFEERERS] a8yl kol (Hutch-
inson 1957).

2. ChlorophyllE2| odn 2l

A Pigeel Aol A WiEY AEdig i BEedy
chlorophylle] SEEAM4Fs) PEED) 2 AKFESH &
sl EHEsle vl

(1) ChlorophyllEe] THEGHE

Kozminski(1938)= Wisconsing] ;ﬁ*{ﬁljiaoﬂ 4 ehloro-

pbylle] EEZMIE 5Mo= Filslda, Riley
(1940)= Linsleyidisl 4] chlorophylle] ZE#hEgel 5%
LxRe 4780 EELA patternd 4 ‘?IMS’&E% 2
] 3 Hogetsu & Ichimura(1954)% MBS KiFel 2
o} Fel web4 chlorophyllfze] #Hing< ¥zt e
=, olgtge] HE AL sl =lelA chlorophyllife]
el &2 Kozminski(1938)v Manmna & Ju-
day(1941)F = 5 BliEd] glei4l 3 7ol WaEA A
2 mwEkm geh. g WiEY ;_'leéél:lﬁdf?’-il SR
o} chlorophylls] EX>t 2ol: Flz BuFa go
o (Kozminski 1938; Riley 1940; Manning & Jud-
ay 1941) jgEeel ¢lel A = Riley, ef al, (1949)%}: Steel
& Yentsch(1960)Ee] 2 wmstz glvh. Ichimura 2
(1968) = FEaRW R A EREERAG @i FE
TS s PR BTEgdars €A chloro-
phyllse] HA7 ﬂﬁo}-ﬂ %%% 1 zshe o

R 7r5r‘<EH HEH -2 W0 1+°-I zJ.
ot (Jchimura, ef af, 1965; 197
ChlorophyllZe] WE A= £ 1 o1 4]

0

GEPTI e}

Q n Dl’“b 0 I

Fig, 15. Vertical distributiod 01 x:h‘lorophyll
in Lake Changjamot on Aug. 21 and
Sept. 15, 1973.
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Fule] AA NEHERE 1Y
o1 #) 2 chlorophyll
Manning

= 8Ji21A3F 9515849
152} 7%0] Bg;jﬁmlc o]l F32 9wk
2 Bkl Zekes ]2 patternd
& Juday(1941) ¥ Hogetsu & Ichimura(l954)= &2
B glel 4 BWezstz 9l=}. chlorophyllEel &
KiEE 8 Bell 1~2mje] 25.99mg/m®  9Hel & 2m
JE2] 31.98mg/m* 24 19604 8H24Fe] AIEE &X
of Al s g el g (R 1971). o)A o
Atolel] Abgd] B b AAelzm AR, IEln
1mfdy) ERFe slel 4= 8A3 984 &% 18.09mg/
m3, 2 21.20mg/m32] Abgak chlorophyllEe] 44
= vhebia e olde) BEEMERES LW 13
148} el 8/ MEEEMREES el 9AdlE
0.42mg/m38) 3] .2 &Fo% el v of#H
i AR sl Rl 2ol kel gl A Aol mEEFEIK
Bt BREA oLl = E7slm 4Abka &9 chloro-
phylliEe] Hrgtels -2 WipEdaty HEo =
algl Zle] ol m FHeR He) %HR EYyE
o] A48 Kltes le e Asteta A=
TR, Acpe) 72+ chlorophyllre] S\ 5/
2% 16, g 173 gom F iR deldx  EEel
MAES zZhe Ll fftEEs ez glel. olg
gl chiorophyll®] RUiHEEES 5o HELRE] ek
Agel patterne]els & < ¢l i (Ichimura 1956).
A ghel 4 8 chlorophyllFEe EESHE L9

] 1 {;,_
[”9 |

l L s
i n 20imi
—

L=

e Tty

HaE

Tig. 16. Vertical distribution of chlorophyll
in Lake Hwajinpo, at each station.

Table 7. Chlorophyll-a amornt(mg/m?)
in impoundments waters at summer season

Uiamho Soyangho
Sept. 6| Sept. 27 [Sept. 4| Sept. 28
1973 | 1973 | 1973 | 1973
6.43 0 1.15 2.44
0.95 3.26 1.55 2.85
0.52 0.81 1.96 3.18
1.57 1.22 - 3.26
0.52 1.06 0.41 2.85
15 0.52 1.63 0 0
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Fig. 17. Vertical distribution of chlorophyll
in Lake Yongrangho, at each station.

# el A8 ze]l 9AFelE FEAA L RAME6.43
mg/m¥)E Ve T glent smELITTE  Khrel A=
=3 4 2] chlorophylle] 374gE Molz 91v},
] 28R T glgsl =aekz @l ddel i
i3 ﬁulﬂé-% AFTE daga olo] A HEMOR K
%24 AT g4l 4—5HE BEME Ag ol Bl &K
7t JEE el 25 49w REEET T
R =g JBEET 24l Bolal AAg ez QA
B el AL ol g Wike Sl Ju g
- A15e) 5m O FELUFl A= 78] chlorophylle]
s A gl = o] d4] AnlFs] ke Mg &
KPS R 29w Age® @hket @4 EHaEY
il gel A ZeEdle A-eA" REHET T
5, EFAA I WWHELZEY FH7; oAl o
wf o] chlorophyll®] Zpifre] Fi@el A=k 7}

o] v

v Aoz g,
ks -?rﬁ’] FEWS I BRA L4 A= B
218k ASw ke el gyl #Ed B
vhab %01 FRE MEHREE dejAl H=], o« =el
A MR B BRIl Bk 59 REOR RER
F2 A4 £ F dgon %E;Eu_l:v B #Bel
TR 2 2= ERY MIKE REFeE —EREHA 7L
s AV = ol dez 4430
el olel A A 724 AR kot A
=G ol®] skiRe] 80mel o] mylowt R S£Xe] R
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Fig. 18. Seasonal and vertical distribution of chlorophyll in Lake Changjamot.

A PO R obd = MIBAMREA Y ikl T
°] BRAA RstgoH WpEII e HHE W

#14l #FERe. 2 chlorophylle] BR#EES A &

a R fck A2 98e s smig, 98Tl
= 10mfEed] o] 2 FE gle] Anl A o] homogeneous
T e Heli gd2d, mHn fBER ﬁl‘ﬂfﬂ—"—l

CREEE ol AL o3 E MBHEREEN 94
ST Qi Aew dFeeh, a8 QE"F’UI
BIET Aatel HilEste 2wl HEEHad 24 et
A3 chlorophyllie] #iins = 31%& & = QA
(2) chlorophyllfe] g5k

Hogetsu & Ichimura(1954) ‘3—1 Ichimura (1956)%=
H424] Lake Suwa's 3E#EIEANA £4% A3 chloro-
phylle) BAE Efs) A3psigdrtz 2asal olvh
Anderson(1958)& WashingtonJ{ ] 28%i5e) a4,
Lenoreffiiol A = 2.5 o] & 7}&¢] chlorophyllel 1
KREE 2L, Soapiel A& 7H4dl Sz Sasta
Age wmElg el

ChlorophyllR2) ZFEEEMLES AESL. 3l 2
F& A4 R st 183H 9)377 A A Efie R
0,1,2,39 4m8) KFe 2 Hu] #Kshed chlorophyll
B EET SRE 19 18 @ 199049 2o

Chlorophyll-as] MESTEel o @ BEi#EE: 23
21% At Y. FEES) WEEHIE 1A~486 o]

= BEH el 23g F sldes RiEIL
50 olFd & 4 glolvt. 5el 5~679 (FHHT F1HE
d g Ax Fd BAEE Ui s BREE 29
W, 8H LY EHmERR deiAe SAET Im
fFell 1At REHE Vel s gl ol ek & ch-
lorophyll-a®] WEAH7E] ZEIEEbAl o 4 & Ichi-
mura(1956), Yamaguochi & Ichimura(1972)5= H©
+9 WiEY A3 vadtm Y.

BEES7S] FHED] N ek, &
TEREY PET 45 2%« chlorophyllfs) #E
$#EhS] pattern® =53t EMES »qlvl. L®l 19404
YR mEREE chlorophyildi(mg chlorophyll-a/m?) ] =

patternid

» o
S 3

CHLOMOPHIRE (mgPrl)
"
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Fig. 19. Seasonal variation of chlorophyll(me/m?)
in Lake Changjamot.
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e FiReted ok

e A chlorOphylli-E} WK 6A3HSY 277.4
mg/mlgl e, WEE 1H~37 Aol 25.1~28.5
mg/m?e] e b bl gk, ol AL iy H9)
ZEe] fk ol RS LR 4 RAERLS FEE
Sted EEBSHA R &2 9uld= Zeln 7 B
%] bloominge] 5ARE e 6F%e] 22 8oy
& e = Releln st o).

23 6F01 & A WHd 8H21HC = 113.6
mg/m*E £ vlrt 9A15He = 133 Img/m2= FEF
W=

ol@Zre] A3} 7} Chlorophylle] = ZEffigk

= pElvehel 2 LiEHFY BRI E S B

HEWAA E £ 9l patterno A AAEs EE
FEEELT W 4 oz ).
(3) chlorophyll#e] KkELH
Ichimura(1961)%& chlorophylls) &4 & M5

b A7 2 WMEE ek vladn [Fsn iy
—3, REE Z= 2 RIS 3Bo = sl ),
{RARE TR BRIl sle] A

&lat - ‘l_ S(al-':‘ Stat-3 S@t -4 Stat - §
s ¥ 509 L 1319
! \&53 3ge 0132 Tegg "
547. 317 761
. o 3300
i YT —

Flg. 20. Horizontal distribution of chlorophyll
in Lake Hwajinpo.
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Fig. 21. Horizontal distribution of chlorophyll
in Lake Yongrangho.

e A4 o chlorohpylle] REHHE 3—’-:‘ 200]] 4]
£ 5 =4 e St—1o) glel A= 2] 2 FE I
7t SfiE sk g Al BOEs Y glel 4
= TG LI mEa el gk, oeln ARl
o] glof A iEd s St—4el] 9o EES R
FHES vebli= iR BILESQ St—5e gle] 4
= RES kel LS 5diE 2. .

BRIl A o chlorophylle] RFESAE 19 214
Ak e, uAe ER RAS Vbl LR

oI
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e T E el St—3e ¢
T A2 IML

Jﬁah‘ffm’.€ o] = A

1A Bl St—128) 74 el v F
frg Relm gl

FREEASY: TEEMS) slel A 8 chlorophylle) X7 %
1,7—55}7{]?% Ichimura(1961)2] XF&#i patternz [
Tgshe] - of REATelela & 4 gleb. o] ik
[P Tt:HHFh?P kel 7] o ol BEKe ka2
ik Al st ERIE wEE AR iy

i) &

EYZEY Hark oo e wbol FHAIRL A
E veEbll e Aoz A Ade].

3. BEEE

Tesell §1e1 4] light-and-dark bottlefe] o) sled

= T,

HEES, fEELe 3= sdlAel AV, o das
e w4 A Eghesl,  imRel o] e
TR E-S 713mg/m?/daye & Bl ok
HE AWE gold e gike = ftES s
A5

B & 92k Arl. v kEEE FEel
A Bele edH EREeld  HXARES Fehed
mfgel A & #AEERE 0. 3meC/l/day = F(0m fF).
2] 0.266megC/l/day 2ek 0. 034mgC 2 wrbelg o
o5l 6m 7ol A e /iy A 2ol 0.128mgC/

I/day o} erbstn gleh o .
Table 8, Light-a_nd-dark bottle experinients in
Lake Hwajinpo, July 28—29, 1973

Gross pho-
Depth 1B LB . DB LB—DB P
) (we/l) (mg/D) (me/l) (me/l) (}gz%}}l;g;f)
0 7.79 805 6.87 118  0.369
1 817 725 687 0.38 0.119
2 13.08  12.74  12.49 0.25 0.078
3 1106 10.57 10.10  0.47 0. 147

#% For obtaining the photosynthetic rate (meC
per unit time), the conversion faclor was
- adopted from Strickland(1960).

Table 9. Light-and-dark boitle experimenis in

Lake Yongrangho, Aung. 2—3, 1973

Depth IB LB DB LB—DB Gross
photog-

'+ ynthesis

(m) (mg/?) (mg/l)y (mg/l) (mg/l) (mgC/l/dayy

0 7.45 7.98 7.13 0.85 0. 266
1 7.48 8. 10 7.78 0.32 0.100
2. 7-65 7.98 7.25 0.73 0.228
2 7.32 7.64 6. 68 0.96 0. 300
4 10.06  11.28 10.54 0.74 0.231
5 10.21 9.73 8.47 1.26 - 0.394

6 4. 69 5.94 6 22 ( -0, 27) ( 0 084)

0 —
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o) b 7L HYARES WmESHME ¥ 10449
‘Qf’f}'f‘x'!_ﬁ%*%ﬁ-—] 47 patterne] vk 718 20614 8 chlor-,
ophylle) EAe L—ie Houiis —%aAx 2
olgtz #Alvh. '

?Ef’"f’ﬁﬂ- R S]] ‘”'} 14 C—14 ol st %ﬁﬁi
IZE_'1'_° HizESE A== a3 22 9 234 2} 7’_‘51-

TEgde] el Ao R 257. 3mgC/m?*/day
%xi A=l 0m BAA 126 6mgC/mY/day 2 7}

ziom, EF 3m BelAE R/MES vehi 3 gl
om)# 2=} 11mgC/m?7+ EQ:& 48. 5mgC/m*E- vhehi 3
gl ek .
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Fig. 29. Primary_production of Lake Hwajinpo,
Station—1.
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Table 10. Average values of chlorophyll content in mg/m® in several Lakes
Lake Type Lakes Maximum depth in m Area(km?) Date . Chlorophyll(mg/m?)
Eutrophic Changjamot 5 0.1 Aug. 24 1969 11. 3(Uhm1971)
” 5 ” 7 21 1973 22.8
” 5 ” Sept. 15 1973 26.7
Hwajinpo, St-5 3 Q.66 July 28 1960 20.0
Suwa 6.5 3.8 Aug, 1960 15. 0(Sakamotao
1962)
Mesotrophic Hwajinpo St-1 3.7 0. 66 Aug. 22 1970 4.0(Uhm 1971)
” ” 7" July 28 1973 5.6
Yongrangho 7 0.91 -Aug.23 1970 6.5(Uhm 1971)
o Stel ) ” 7 Aug. 2 1970 6.8
ry o St-2 ” ” ” 7.5
n  5t-3 ’” 7 ” 5.6
Uiainho 20 17.2 Sept. 6 1973 1.9
7 27 1973 1.6
Soyangho 70.0 v 41973 1.3

28 1973 2_. 9
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