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THE INDIVIDUAL PRODUCTION RATE OF PLECOGLOSSUS ALTIVELIS
IN GANGJEONG STREAM, JEJU-DO IN SUMMER

Eul-Bae KiM*

The individual production rate of Plecoglossus altivelis was studied from the 18th of June to the
25th of September (99 days) 1973, when the fish grow best at Gangjeong Stream, Jeju Do, as one
of the ways to find out the reasons why the size of P. altivelis of Jeju Island is smaller than that
of other places. The results obtained are as follows:

1) The indivudual production rate of the fish in the Gangjeong Stream during the summer 1973,
was estimated as shown in Table 6.

2) The individual production rate of the fish and standing crop of algae on stones in the Gang-
jeon Stream were no more than 7.2% and 6.29% respectively, when compared with those of the
Ukawa River (which is located in Japan), thus the individual production rate of the fish at Gang-
jeong Stream being very poor.

3) Population density was 5.2 individuals average per square meter during the research period.
This is beyond the estimated density limit, i.e., 4.8 individuals per square meter, for the standing
crop of algae on stones.

4) The period that the individual production rate of the fish was the most brisk during the sum-
mer in this stream was from August to September in 1973.

5) The poor individual production rate is primarily regarded due to insufficient gross ingestion.
The reasons seemed to be insufficeient productivity of algae on the bottom stones, over-population
density of the fish, and the lowered activity of ingestion due to low water temperature in
daytime as compared with other places. Thus, the production rate of Plecoglossus altivelis in the

Gangjeong Stream during the summer was greatly influenced by these factors.
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3, BEREF*
D §us : RAEEA K .
2) WikE : EECl @ASRE s Yt rapiddl4 £A 1T BHEEAY MHEXKExKEX0.852 #HEga s,
3) FHkE A RBE BB LF 84 T4 62 BREEIE SNE st WEstd FHES k)
et
4) pH : A4 HEEEWH Model DM-1A% ##A pH Meter2 47 W&, %A 10, 13, 178 EilsE
st FfEE A9+
5) %1 « Winkler Fiko] tkebol pH flest H— BEzlel dEste] FHEE A+
4, BERERR
1) )i A-afl

2) R B BIK
3) FAKE :

6H, 7H, 8 A, 9H, F3,

11,016m3/sec  18,054m3/sec 19, 278m3/sec  17,637m3/sec 16, 496m3/ sec

4) JKAEiH : Pool 4, 24C. 8m2
Shallow 9, 218, 5m?
Rapid 638, 5m2

& = 140,97. 8m2
5) T, pH 2 BEBRE D

68 7R 8 A4 9H Fi5

K@ Ty 17.8 17.3 17.3 16.3 17.2

pH 8.1 7.4 7.4 6.8 7.4
0%(cc/D  10.54 10. 06 9.99  10.49 10. 27

7 WK A%, BE
8) Wik :1,010m
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Table 1. Standing crop of algae on the stone in the stream
investigated (dry weight/m?)

W/
stream bed  June 24 July 23 August 30 Sepember 25 Average

pool 4,16 gr 3.6 gr 6.4 gr 5.09 gr 4,81 gr
7.64 6. 32
5.16 4,16
4.8
rapid 3.88 7.36 12,48 7.91
shallow 4.6 12.58 8.59
15. 48
9.68 sea N
average - )
dry weight  4.02 5.48 7.83 8.84 6. 54 g1 tl\}/f:pl osclgmlrfxlgo c
wet weight 14.466 19,719 28.176  31.81 23.5 the sampling
Calorie 14.07 Cal 19.18 Cal  27.405 Cal 30.94 Cal 22,89 Cal stations. The
rectangular
section in the
ixlllsertedhmap
o0lo : shows the
2, 20le| AaEEER location of the
main map.

1) #aes e i
F A efen —EY stationd| 4 L4 1088E Biket @8 18mm, Fo] 18me] KBS FAstY 304
BED % nylonfFHGHE 0. 6mm)= BIFT FRMA BBA Hiskd4 1RH Mide® formalinfse, 1
Bpes = M MikiEg JllEse] Fig.2, Table 2~39L b2 g5 odgic),
Table 2. Data of the sample:

date sgjc‘:)i- mgfls minimum maximum meam
body length (em) 9.8 13.8 9.29

June 18 55 body_ weight () 5.3 37.2 10. 44
1974 condition factor 8.7 14.9 12.34
body length (cn) 8.2 12.0 9.59

July 23 64 body weight () 6. 45 21.0 10. 61
1974 condition factor 10.1 13.2 11.54
body length (em) 8.3 15,1 9,58

Aug. 30 55 body weight (4) 6, 45 45.78 11.09
1974 condition factor 9.3 17.9 12,17
body length (em) 7.9 15.6 10, 40

Sep. 25 96 body‘ weight (#) 5.05 48, 95 16. 30
1974 condition factor 8.8 19.2 12,53

Condition factor (CF)= I‘iz x 103
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Table 3. The individual growth rate of P. altivelis at Gangjeong Stream during
the summer of 1973

Jun. 18— Jul. 23

Jul. 24— Aug. 30

Aug. 30—Sep. 23

Jun. 18—Sep. 25

Item (35 days) (38 days) (26 days) (99days)
population density per m? 5.8 5.2 4.6 52
growth rate of the individual
body length (em) 0. 3053 —0.0153 0. 8210 1.1110
body length (em)/day 0. 0087 —0. 0004 0.0316 0.0112
body weight (gr) 0.1708 0. 4872 5. 1896 5. 8500
body weight (gr)/day 0. 0049 0. 0129 0.1996 0. 0591
Calorie 0. 2065 0. 5390 6. 2270 7.0200
Calorie/day 0. 0059 0.0155 0. 2395 0.0709
growth rate/body weight 0.0164 0. 0459 0. 4675 0. 5603
growth rate/body weight/day  0.0005 0.0012 0.0180 0.0057

Table 4. Daily fluctuation of intake condition at Cheonji Stream

time

body body stomach empty stomach stomach content index of
collected length(cn) weight(gr) weight(gr) weight (g7) weight (gr) fullness(%)
Aug.25 19:00 10.74 20.19 0. 2486 0. 0991 0. 1495 0.7¢4
20:00 12.02 24. 20 0. 3233 0. 1415 0.1818 0.75
21:00 10,56 17.91 0.1284 0. 0997 0. 0288 0.16
22 : GO 10. 66 16, 36 0. 1428 0. 1062 0. 0356 0.22
23:00 11.96 24.13 0. 1970 0. 1474 0. 0426 0.21
Aug.26 00: 00 11.58 22.75 0.1731 0. 1408 0.1323 0.14
01:00 11.69 22,97 0. 1597 0. 1228 0.0379 0.16
02:00 12.05 25,51 1.1823 0. 0987 0. 0836 0.32
03:00 11,68 23.63 0. 1937 0. 1350 0. 0587 0.25
04:00 11.76 22.81 0.1359 0. 1064 0. 0295 0.13
05: 00 11,75 23.04 0.1638 0.1152 0. 0486 0.21
05: 00 10. 38 19. 92 0. 2127 0.0793 0.1334 0. 67
07: 00 9.74 12.85 0, 2948 0. 0806 0, 2142 1,67
08:00 10.14 14. 79 0. 2478 0. 0943 0. 1534 1.04
09:00 11.26 17.76 0. 2146 0. 0966 0.1180 0. 66
10 : G0 9.84 13.22 0. 2609 0.1001 0. 1608 1.22
11:00 10. 18 15,23 0. 2336 0. 0947 0. 1389 0.91
12: 00 11.44 22,02 0. 2947 0. 0987 0. 1960 0.89
13:00 9. 60 12. 45 0, 3008 0. 0816 0.2192 1.76
14:00 13. 38 41. 88 0.4124 0. 1061 0. 3063 7.3
15: 00 9.92 14,21 0. 2880 0. 1040 0. 1840 1.29
16: 00 10,52 18. 37 0. 3542 0.1178 0. 2364 1.29
17:00 11,40 21.96 0. 2284 0. 0949 0. 1335 0. 61
18 : 00 9.72 12. 14 0.1747 0. 0810 0. 0937 0.77
., (stomach content weight
><=( body weight % 100)
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Fig. 2 Frequency distribution of body length and
body weight of the fish studied during the
summer season in the Gangjeong Stream.
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Table 5. Production of P. altivilis at Gangjeong Stream during the summer of 1973

A. Individual production rate

June-July(3 days) July-Aug. (35 days) Aug-Sep(26 days) June-Sep. (99 days.

tem daily go  total daily go total g;ggge total gglelryage total
density (indiv. /m2) 58 5.2 e 5.2
' gross ingestion (Cal) 5.8153 203.5355 4, 4086 _167. 5268 3.9988 103.9688 4.7983 475.0311
wet weight (g7) 5.9788 209, 2580 4,5326 172.2388 4.1112 106.8912 4.9332 488. 3880
dry weight (gr) 1. 6615 58, 1525 1.2596 47.8648 1.1425 29.7050 1.3709 135.7223
gross excrement (Cal) 1.3957 48, 8495 1.0581 40.2078 0.9597 24.9522 1.1516 114.0095
gross assimilation(Cal) 4.4196 154, 686 3.3505 127.3190 3.0391 79.0166 3.6467 361.0216
O, consumption (Cal) 4.4137 154,4795 3.3350 126. 7300 2.7996 72,7896  3.5757 353.9991
net assimilation (Cal) 0.0059 0. 2065 0.0155 0.5830 Q.2395 6.2270  0.0709 7. 0225
wet weight (gr) 0. 0049 0.1715 0. 0129 0.4900 0.1996 5.1900 0.5910 5. 8515

B. Production rate per m?

June-July (35 days)

Jul-Ayug. (38days) Aug.-Sep. (26da3is) June-Sep. (99 days)

item i ai ai “dail
gi‘elége total ivelg;\ge total (aivgt?;ge total gvers;ge total

density (indiv./m? 5.8 52 4,6 5.2

gross ingestion (Cal)  33.7287 1180.5059  22.9247 871.1386 18.3945 478.2570 25.5546 2529.9036
wet weight (gr) 36.6770 1213, 6964 23,5695 895.6410 18.9115 491, 6990 26.2731 2601. 0364
dry weight (g7) 9.6367 337.2845 6.5409 248.8962 5.2555 136.6430 7.3012 722.8237
gross excrement (Cal) 8.0951 283, 3235 5.5021 209.0798 4.4146 114.7796 6.1332 607.1879
gross assimilation(Cal) 25.6337 8971795 17.4226 €62, 0588 13.9799 363.4774 19.4214 1922. 7157
O, consumption (Cal) 25.5995 895.9825 17.3420 €58.9960 12.8782 334.8332 19.0890 1889.8117
net assimilation( Cal) 0.0342 1. 1970 0. 0806 3.0628 1.1017 28.6442 0. 3324 32. 9040
wet weight (gr) 0.0284  0.9940  0.0671  2.5498 0.9182 23.8732 0.2769  27.4170
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Fig.3. Daily fluctuation of intake condition at
Cheonji Stream.
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Table 6. Oxygen consumption by respiration of Plecoglossus altivelis at Gangjeong Stream

water  body Body Oz cc/B- O cc/ind- average body
date temp. length weight Oy cc/hr We/hr /by 0, cc/day weight
June 19 19.5C 9.5em 10.0 gr 11.0822 1. 1082
June 19 19.5 9.5 10.0 9. 2656 0. 9266
June 24 17.5 10.1 14.2 13.90888 0. 9851
_average 11.4455  1.0066 10. 5089 882. 7479 10. 44 gr
July 23 19.0 11.1 17.61 12. 4472 0. 7068
July 23 19.0 8.6 7.29 6. 1566 0. 8445
July 23 18,5 9.5 10, 58 7.3414 0. 6939
average 8. 6484 0, 7484 7. 9405 667. 002 10. 61
Aug. 30 17.5 15.1 45,78 18.91 0.4131
Aug. 30 17.0 10. 4 15.15 11. 2966 0. 7457
17.8 8.4 6. 6 4, 2422 0. 6428

average 11. 4829 0. 6005 6. 6656 559. 9104 11,1
Sep. 25 16.5 14. 4 48. 95 17. 6218 0.36
Sep. 25 17.5 10.8 15.5 10. 0936 0. 6512
Sep. 25 17.5 8.5 8.35 6. 8526 0. 8207
average 11.5226  0.6106 9. 9467 835. 5228 16.29
total average 10. 7748 0. 7415 8. 7653 736. 2057 12.11

Table 7. Caloric values of algae on stones and fish excrement (Cal/gr dry weight)

date algae fish excrement excrement algaex 100 place

Aug. 30 3.6010 Cal 0. 4466 Cal 12.4% Gangjeong Stream

Sep. 25 3. 4222 1.2083 35.54

Sep. 25 3.5926 0. 6868 19.12 Cheonji Stream

average 3. 5386 0. 7806 22,35

6) RERI LEEY HE

FIRCl QlolA = REER formalin e A& MEES] Yiste] 60~65T 9] fEEAMC] A 148150 RARA S 2
BABYUETHRIDY 884 18R Ml o= LBWS BRista A2 o BEEEAY ZRA A8

FESHl Qe Table 39 Fifel fste] Ty Hk= mIalsl=h
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Table 8. Comparison of/dry weight to wet weight of the stomach contents of P. altivelis

stomach contents date & place collected

wet weight weight  dry weight/wet weight
(algae)
0.8673 0.2512 0.2896 July 23 (Gangjeong Stream)
0. 4129 0. 1260 0. 3052
0. 4403 0.1314 0. 2984
0. 4107 0. 1280 0. 3117
0. 3961 0. 0980 0.2474
0. 4198 0.1058 0. 2585
0. 3045 0.0711 0. 3756
0. 4153 0.0927 0. 2232
0.1193 0. 0262 0. 2196
4, 0581 1. 0120 0. 2494 Sep. 16 (Cheonji Stream)
average 0.2779
(fish)

111 1. 9497 0.1756 June 24 (Gangjeong Stream)

13.5 2. 3309 0.1727
9.8 1.7242 0.1759
7.77 1.3674 0. 1760
average S 0.1751 o N
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