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ABSTRACT

A study on field bicassay test using four species of commercially important shellfish was
carried out to assess the effect of pollutants and determine the extent of marine environmental
pollution of the Masan Bay from 9 to 15 August 1978. Water quality analysis and
planktological examination of sea water were made during the experiment and the examination
gave the following results.

The water temperature was so high at 31.7°C in maximum and rather subject to change on
weather condition of the land than on the effect of the water mass from outer bay.

The range of DO, COD and SS at the stations were 0. 3-7. 08cc/1, 0.07-3.31ppm and 5.5-117ppm,
respectively with the high values of COD and SS at the stations 7 and 1.

The concentrations of the dissolved inorganic nitrogen in sea water, NH,~-N, NO,-N, NOs-N
and Po,-P were 18.90-99.80, 2.48-19.60, 13.00-39.00 and 1.04-14.0 pg-at/1, respectively with
decrease of their values in the outer part of the Bay. The high values mentioned above were
caused by the sewage and industrial activities. The effects of organic waste are increased oxygen
demand, nutrient concentration, turbidity and a higher input of pathogens, leading to structural
changes in the marine ecosystems and to a considerable hazard to public health.

The percentage composition of phytoplankton standing crop between diatom and dinoflagellate
was characterized by making a difference between the two groups in respect of location: a
decrease of diatom and a increase of dinoflagellate in numerical abundance toward inner part
from outer part of the bay. Namely phytoplankton organisms were composed of 80% of diatom
and 20% of dinoflagellate in outer bay, on the contrary, only 4% of diatom and 96% of dino-
flagellate occupied by 94% of prorocentrum micans known as tolerant species to polluted reaas
in the inner bay.

On the occurrence and composition of zooplankton, there are two significant communities in the
bay: one is characterized by the predominance of Oithona nana and the other by Favella sp.
They were composed of a range from 84% to 90% of the total organisms and monotonously
constituted of themselves only at most inner station 3 even small numbers. From the results
mentioned above, Oithona nana, Favella and prorocentrum micans recommed themselves as
valuable indicators for judging the extent of the marine pollution.

During the period of the biossays Mytilus edulis showed the highest mortality and Tapes

japonica the lowest one between the four test species. The highest death rate by stations was
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found at most inner stations 3 and 4 near Masan Free Export Zone with the most sensitive res-

ponse and the lowest one occurred at outer station 13 where no death specimen of oyster and

arkshell was found during the whole test period. As for mussel, 85 percent death rate appeared

after 72 hours and 100 percent rate after 120 hours at station 4.

It was found that the significant high mortality of the test shellish mentioned above was

causced by severe pollution with mainly organic pollutants from domestic sewage and industrial

wastes from the results of too much higher concentrations of dissolved inorganic nitrogen

especially ammonia-N, COD, SS and lack of dissolved oxygen, and furthermore occurrence and

abundance composition of Proracentrum, Favella and Oithona nana by stations, valuable indicator

species of coastal pollution by organic and boilogical pollutants.
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Fig. 1. Map showing stations for bioassay experi-
ment on four shellfish, water quality, plank
ton and sediment samples in Masan bay
in August 1978. White circles indicate
bioassay experiment stations.
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Fig. 2. Map showing sampling stations (black circles) of four test shellfish used for the field bioassay
experiment in Masan Bay, August 1978. Rectanqular part shows the region elaborated in figure 1.
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3. Vertical view of the hanging cages for bioassay test using four shellfish with a range from

Fig.
2 1em to 4.3cm in shell length. From top layer: oyster, mussel, neck clam and arkshell.
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Table 1. Water quality conditions for the field biossay experiment on four fish in Masan Bay,

August 12, 1978

Parameter O™ 2 3 s | 7] 8 | 2 | B

W.T. (°C) 30.0 31.0 31.7 1 30.6 29.7 30.5 30.7 29.6
SAL. (%) 29.65 29.65 27.44 28.73 28.74 30.61
DO (cc/L) 1.74 0.34 4.33 1.35 5.20 5.34 7.08
PH 7.72 7.02 7.54 7.63 7.82 7.47 7.60 7.52
COD (ppm) 2.44 2.35 3.08 2.71 3.31 1.69 0.73 0.67
0il&Grease (ppm) 10.0 6.4 6.0 9.2 4.0 10.4 12.0 2.4
SS (ppm) 117.0 35.5 55.0 59.5 10.5 — 5.5 7.5
NHN (pg-at/L) 36.10 98.60 79.75 78.30 58. 00 99. 80 21. 46 18.90
NO»N (ug-at/L) 11.00 19. 60 4.80 5.28 12.96 2.48 3.84 5.56
NOs-N (ug-at/L) 26. 00 39.00 19.50 17.94 32.50 20.15 13.00 14.95
Total-N 73.10 | 157.20 | 104.05 | 101.51 103.46 | 122.43 38.30 43.41
POP (pg-at/L) 3.92 6.4 11.0 14.0 5.4 6.6 1.04 1.66
N:P 18.7 24.6 9.5 7.3 19.2 18.6 36.8 26.0
Zn (ppb) 4.0 7.3 5.9 9.9 5.4 4.3 3.0 8.1
Hz (ppb) 0.24 0.13 0.17 0.09 0.11 0.17 0.13 0.12
Cd (ppb) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Pb  (ppb) 7.5 3.0 1.5 1.5 1.5 1.5 3.0 3.0
Cu (ppb) 18.0 0.8 1.0 15.4 2.4 2.2 0.8 2.0

Bolnl @y otiE ZEFEsL 18.9~99.8ug-at/l,
CEME BRIl 2.48~19. 6pg-at/l, EEH =
%7}t 13.0~39.0pg-at/l2 4 BF F& TH Y
#3 gEYotyd Fast MF G Aoz ¥of
B FRHES Z£8 HiAc FEE ® Je
2 Bolxc,

AAFL 1.66~14.0pg-at/l2 A wnH B2
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.

2B K
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Table 2. Bottom sediments in Masan Bay, September

1977

T Station N

_ltem L 4 | i I 15
Sulfide (mg/e) | 0.9 096 0.89
Total Organic (%) { 14.3] 15.1] 128
COD (mg/g) ‘, 23.0 24.8 18.9
3. Plankton

7t. Phytoplankton

ke s HE EEECT Az =@ 2 @K
T MRz e #C e Ads 9
t}(Table 3).
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Table 3. Percentage composition of phytoplankton abundance from surface water samples of I

Liter in Masan Bay, August 1978

Station!

. 3 7 10 13
Biomass (cells/L) B e i ]
_ Species B 28,080 98, 760 53, 810 49, 520 81,280
Diatoms
Bacteriastrum varians 1.5
Chaetoceros affinis 3.8 5.7 10.7
Ch. compressus 3.0
Ch. curvisetus 1.3 1.14 .6
Ch. didymus 5.68 15.2
Ch. lorenzianus 3.8 2.3 4.6
Ch. subsecundus 7.7 2.0 1.3 9.09 12. 1
Coscinodiscus sp 1.5
Ditylum brightwellii 1.5
Leptocylindrus danicus 2.0 1.3 1.5
Nitzschia seriata 6.5 2.27
Rhizosolenia delicatula 3.03
Rh. stolter forthii 1.5
Schrodella delicatula 2.27 4.55
Skeletonema costatum 1.14 1.52
Thalassinoma nitzchioides 40.3 3.03
Thalassiosira sp. 1.52
Thalassiothriz frauenfeldii 1.52
Flagellates

Ceratium furca 20.08 1.52
Cera. fusus 2.5 5.68 4.55
Dictyocha fibula 1.3
Distephanus speculum 7.69 1.52
Gonyaulax sp. 23.08 2.0 1.52
Peridinium sphaericum 3.8 1.14
Prorcentrum micans 41.08 94.0 74.4 23. 86 10.61

floz 25 435 279 £dF] B £
ol sl o MEEE 28T Aol BLELS ER
Az HETL ¢ 4 Uch H ER 132 Chae-
toceros affinis, Chaet. didymus, Chaet. subsecu-
ndus®& FHF o2 3§ Chaetocerosifel 28
ot 60.7%=24 ¥ @Bt ¥ F e E
B 102 Thalassionema nitzschioides7} 409 A
TR wiA A S Q. ER 7 Nitzschia
seriataz} {E%st . €% 39 2 #EF
A WezFrt 92% Lk AA sk #53 ERS 3
o E#e] $5EEEQl Prorocentrum micans7t 94
%\ B MBS, FES 4] BB 139
AE 10.61% WBSZzA A A 8 B
ol ezl

Lt. Zooplankton

HBEARE 29 Copepodast MEHE/T TM
B 3t Qo Sagirta crassa naikaiensis,
Oikopleura sp, Podon sp Evadne sp%-o)
B A, ol 59 wIRA BERT HEstd
A<l ERs 5% Copepodast 68. 443fEfE/m®
T 1,073,801 EE8/m?, AR B
112 ®ij%7} 106,965 {EEE/m3, #HE7} 785,978
ff8/m32 4] Copepodat= M2 o} Aifo] A4
Bou AREFRE 2 REASG. 2@y # K
el ER 3 285 A A Oithona nanast
Favella sp vto] BHHBll7] o Lol B #
BTRE KRde #HEEdes des A74dq
(Table 4).
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Table 4. Percentage composition of dominant zoo-
plankton (Copepoda and Ciliata) from
samples collected by Kitahara’s quantita-
tive plankton net in Masan Bay, August

1978
T - Station| }—;ﬁ , 3 1
indiv. /m® —
Species 68,443 | 737 | 106,95
Copepoda
Oithona rana 0.90 2.87
Oithona nauplius 86.18/ 100 90. 20
Acartia clausi 8.44 2.35
Acartia nauplius 3.59 1.72
Paracalanus purvus 0.90 1.72
Calanus helgolandicus 1.15
indiv./m g73,801 184 | 785,978
Ciliata
Codonellopsis sp. 13.40 4.46
Favella sp. 86.60| 100 84.68
Tintinnus sp. 3.29
Tmtmnopny;ortensenii 3.23
Tintinnopsis radix 4.34

Remark: Branchionus dominated at stations 2,4 and5

HEARS 29 Copepoday £ 358 AR
#:91 Oithona nanaz} BRI R £E HBD
2A # #ikel e F g E#EZE Rl
o] Acartia clausi, Paracalanus parvusx. #) ¥
Qo] HESP9oY 24 SEES E 4 U

BESE T Favella sp7t £B 348 K®o =
Ao #3 T8 3 BAFAL Sl
A AMEd blad BB He fHelu
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Fig. 4 Comparison of mortality of four shellfish by
stations after 120 hours in Masan Bay,
August 1978
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Table 5. Mortality of mussel Muytilus eduls during

the bioassay experiment in Masan Bay,

&

August 1978 (%)
“Time elasped(hr)| } N
No. of specimen| 24 @ 48 72 96 120
St 1 N B R
1 40 0 17.5 20 35 67.5
2 40 of 30 75 80 82.5
3 40 15 22.5] 37 95 97.5
4 40 15 22.5| & 90 100
7 40 o 0 7.5 15 15
8 40 0 7.5 2. 5| 5 ’ 7.5
12 40 o 5 5 5 5
13 40 0 0 0 2.5] 2.5
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Table 6. Mortality of oyster,
during the bioassay experiment in Masan

Crassostrea gigas

Bay, August 1978 (%)
“Time elasped(hr) ’
No. of specimen| 24 48 72 96 120
St. o
1 18 0 5.5 11.1] 22.2| 27.8
2 25 0 4 4 8 16
3 40 5 10 30 32.5] 37.5
4 20 15 15 20 20 30
7 27 0 0 7.7 23.1 30.8
8 13 0 0 3.7 3.7 11.1
12 10 0 0 0 (] 0
13 10 x 0 0 0 0 0
Ch. Hpx 2t

upA g 2Ry e E W2
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Table 7. Mortality of clam, Tapes japonica during
the bioassay experiment in Masan Day,

August 1978 (/)
* Time clasped(hr) N T
No. of specimen] 24 48 72 96 120
1 50 0 0 2 4| 10
2 50 0 2 2 6 12
3 50 0 2 6 10 18
4 50 0 0 2 6 6
7 50 0 0 0 0 8
8 50 0 2 2 6 8
12 50 0 2 2 2 2
13 50 0 0 0 0 0

Af TE A9d ER/ 39 18%0| 2 g &
Bho29 12%%A . SHENR BB 128 27 48
A7k AAF 299 FECAERST 20E Rogic
(Table 7).
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Aoy fih #BkelAE wgo] 493 Feof
9641 7t & Abei-go] vepytei(Table 8).
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Table 8. Mortality of Anadara broughtonii during
the bioassay Experiment in Masan Bay,

August 1978 (%)
Timhé— elasped(hr)
No. of specimen| 24 48 72 9 120
St.
1 10 0 0 0 10 20
2 10 0 0 0 0 10
3 10 0 1] 0 10 10
4 10 10 10 10 20 40
7 10 0 0 0 [4] 10
8 10 0 0 (1} 10 10
12 10 0 0 0 0 0
13 10 0 0 0 0 0

EW 87 3,7, 20 A vl 7 gkol Ao
u 120417k A 2hF FAbo] A EE 49 el A=
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tz g e B 129 132 ik AEAAE
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Fig. 5. Relationship between the mortality of Myt-
ilus edulis and COD and SS in Masan Bay,

August 1978
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Fig. 7. Relationship between the mortality of 2
species of shellfish and composition of dia-
tom and flagellates in Masan Bay. August
1978.
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