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ABSTRACT: Marine environm ents of the G ulf of Yeong-il located in the East Sea of Korea are naturally in ­

fluenced by topography, climate, and both of cold and warm currents, and artifically by waste waters induced 
from  Pohang City and m am m oth iron industry.

Near the G ulf o f Yeong-il the cold water masses collide w ith the warm Tsushima Current (a branch of the 
Kuroshio), and result many interesting problems: upwelling phenomena, water blooms, form ing optimal fisheries 

and diverse hydrological variations etc.
Intense marine pollutions give often gigantic red tides, particularly in summer. Consequently, these p o llu ­

tions must be controlled in order to conserve marine water resourses and ecological equilibrium .

Physico-chemical and biological parameters are measured for this study: climatical parameters (winds etc), 
temperature, salinity, density, pH, alkalinity, dissolved oxygen (% saturation), BOD, COD, phosphates, nitrates, 
diverse chlorophylls, phaeopigments, heavy metals, phytoplanktons and Zooplanktons, benthos etc. Accor­
ding to the measured parameters, 7 water mass groups are identified. This first note corresponds to the in ­

troduction of each parameters of the serial researches.

The G ulf o f Yeong-il is located on the m outh o f Hyeong- 

san river, the length o f 62  km , w h ich flows in the East Sea 
o f Korea acting as beneficial resource o f w ater fo r 

agricu lture, industry  and urban district. The flu x  o f water 

is to o  small to  create a brackish water ecosyotem .

Influenced by the cold R iem an and the w arm  Tsushima 

currents, the G u lf o f Y eong -il w h ich  is d irectly  connected 

to  the deep sea shows various ocean characteristics. 
S p e c if ic a lly , th e rm a l s tra tif ic a tio n  and  u p w e llin g  

phenom ena  no t on ly  give good reasons fo r long-term  

research o f hyd ro logy , but also confer possibilities o f 
deve lopm ent o f fisheries, and study o f fisheries on the

G ulf.

Introduction There are m any artific ia l factors w h ich  affect upon  the 

cond itions of the  G u lf. The  po llu ted  w ater caused from  

habitants o f Pohang C ity , pop u la rity  o f about 3 0 0 ,0 0 0 , 
d irec tly  streams, in the G u lf w ith o u t any procedures of 

sewage purifica tion  th rough  o ld  p o rt “ G uhang”  and 
stream let N aeng-C hun. This phenom ena  m ake it hard  to  
m odernization. The po llu tion  and sanitary problem s caus­

ed from  fishing activities of the destitute and treatm ent p ro ­

cedures of fishes, m ake occurrences o f de form ed  fishes 
and taking fishes of. po llu ted  env ironm en t as a source of 

food  are critica lly serious problem s.

Im port and export activities o f Pohang steel works w hich 
boasted the largest am ount on the East Sea o f Korea, (25, 

m illio n  tones a year) and construction  w o rk  o f the break - 

watersare s ign ificantly  affecting on the changes o f the en-
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v iro nm e n t o f w ater. .The traffics o f va rious k inds o f ships 

po llu ted  the  ocean seriously by sp ill-ou t o f o il. This c o n ­
tam ina tion  leads to fu rth e r p o llu tio n  o f env ironm en t. 

Pohang Iron  and Steel P lan t gives great in fluences upon 

the environm enta l factors in the G ulf. As a result o f gigantic 
industria l activ ity , a round  120 m illion  tones o f da ily  used 

w ater is created and the ou t-flo w  o f discarded o il w ith  this 

used w ater in fluence dread fu lly  upon  m arine ecosystem. 
N o t o n ly  the dust from  Pohang Iron  and Steel P lan t acts 

as a source o f po llu tions tha t makes sm og phenom ena  

in the air but tu rb id ity  o f sea-water and increasing am ount 
o f seston orig inate  red tides.

As described above, the p o llu tio n  in the G u lf is very 

serious because m any factors are acting together o r ac­
ting  as concentra tion  factors. The  w ater qualities o f no rth  

reg ion , S ong-D o and D oku  Beach w here the p opu la tion  
increases sharp ly in  sum m er season as resorts a long  the 

coast line, are recorded over ten times of the env ironm en­

ta l standard tha t m ust be less than  3ppm  accord ing to  

chem ica l oxygen dem and.

The G u lf is one o f the frequen t red-tides area and the 

degree of red-tides is alos critical. The study of the sources 

o f red-tides w h ich  devastates the resources o f the sea, is 

requ ired and the counterm easure o f damages should be 
m ade urgently along w ith protection from  the phenom ena, 

considering the vast reg ion o f the East Sea o f Korea. 

Especially, the  organism s causing the red-tides, inc lud ing  

d ino  flagellate, should be investigated in various ways w ith  

m any kinds o f param aters such as increase or decrease 
o f solute oxygen, the a ltera tion o f water tem pera tu re  and 

lim itin g  factors o f heavy metals.

The  m ain  purpose o f th is research, as basic study o f 

m arine ecology, is to  build m onograph fo r each parameters 

and close relations between those param eters.

O utline of research, stations

G u lf o f Y eong-Il defines here the w ater area inside the 
straightline from  north  p o in t D a l-M an-K ap to  S outh  po in t 
C hang -K i-K ap. (Fig. 1)

As a result o f m any trials o f ca lcu lations, the area o f 
th is  place is about 115 k m 2 and the am oun t o f w ater is 
a round  2 b illion  tons.

The m outh o f this G u lf is rather w i de to  contact natural­

ly w ith  the pecu lia r tides o f the East Sea o f K orea. As im ­

portant environm ental elements, the old harbour (stations: 
4 .5 .H  J) w orking as collecting po in t o f waste water, and the 

new port constructed in Pohang Iron and Steel Plant and 

m any breakwaters disturb the currents of tides in the gulf.

As a source of fresh water, there are a Hyeong-San river, 

6 2 k m , (station 6) w hich origins from  Seu-M yun, U lju-Kun 

K yungnam  to  the G u lf th ro u g h  K yung -ju  and Pohang c i­

ty  and streamlet Naeng C hun  (station 6B) w hich carries the 
sewage water o f Pohang city.

The G ulf and East Sea of Korea that gives oceanological 
in fluence  upon  the G u lf are w ide ly  studied inc lud ing  the 

range from  1 2 0 ° 2 2 '-1 2 0 ° 3 5 ' o f east long itude  to 
3 5 ° 5 9 '-3 6 ° 5 4 ' N orth  La titude .

The 19 S tations o f researches were chosen a long the 

coast. Various param eters were studied from  Y oung  H an- 

Dong (station I) that situated in the very end o f Dalmangap 

to  Y angpo  th rough  the o ld  po rt, the  in te rio r o f Pohang 

Iron  and Steel P lant and Jangigap are exam ined and 

stud ied. On the o ther hand, w ith  the he lp  o f 44  tone  ship 

nam ed as K yu n g -B u k  N o. 958  be longed to  the Pohang 
P ort O ffice, re lated researches were fu lfilled  on the area 

w h ich  ranges fro m  the East Sea o f K orea (station A , Aa) 
to  the m idd le  o f the G u lf in  the  fie ld  o f h yd ro logy  and 

B io logy. (Fig. 1)

For grasp the characteristics o f w ater accord ing to  the 

dep th  o f it, the  study were practiced horizon ta lly  and v e r­
tica lly  on the depthes o f 0 , 5, 10, 20, 30 and 54m .

A. The latitudes of the stations
A ll kinds o f param eters were researched in  accordance 

w ith  the depth  and the surface water o f w h ich  were fixed  
fro m  stations o f centra l w ater area o f the G u lf to  the o ld  

p o rt cove rin g  11 e xp e rim e n ta l stations and fro m  
D a lm ankap, the no rth  o f the  gu lf, to  K u ryongpo  harbor 

and Y angpo  harbour in  the East Sea o f Korea passing by 
Janggigap, the south shore, covering 19 stations. The e x ­

act lattitudes o f each stations are illustrated in table 1.

B. The environm ent of the experim ental 
statiosn.

The stations studied w ith  ship in and o u t o f the  G u lf 
are to ta l 11 stations inc lud ing  2 stations, located slightly 

ou t o f the G u lf (St. A  , A a ) , the central portion  o f the G u lf 

(St. B, Ba, C ), the w ater area o f the  Pohang Iron  and 
Steel P lant (St. D , E, F) and the o ld  p o rt (S t . H , I). 

A lthough  the stations located in the coast line, 5 4 k m  

coverage, passing from  Dalm angap w h ich  is south part 

o f the G u lf to  Y angpo  th rough  Janggigap are sum m ed 

up to  19 stations, the im portant stations w hich are regularly 
researched are 12 stations.

(1) The central water area o f the G u lf and the East Sea;
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These stations m ake it possible p e rsp e c tive ^  to  study 

characters o f the  param eters in  the fie ld  o f h yd ro logy  as 

w e ll as the d iffus ion  process fro m  the po llu tio n  source by 

spa tio -tem pora l factors.

S ta tion A  (the sector o f the  East Sea o f K orea): The 

area, 7 .5  km  out o f the m outh  o f the G ulf, is no t on ly  clean 
w ater sector w hich enables scientists to  seize the characters 

o f ou te r ocean but also show ing severe tem pera tu re  d if-
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Fig. 1. Location of the sampling station, Gulf of Yeong—il in the East Sea of Korea.
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Fig. 2. P ro file  of the stations, small dots: Water sampling sites. Big dots: bottom sampling sites.

Table 1. Coordinates and depths of the sampling stations.

Station/Location Latitude (N ) Longitude (E ) Prof (m )

1. Yonghan-Dong 129° 25' 42" 36° 06' 37" 2
1A. Jugcheon-Dong 129° 25' 44" 36° 05’ 33" 1.5
IB . Yeonam-Dong 129° 24' 55" 36° 04' 08" 2
2. Gwandae-Dong 129° 23' 30" 36° 03' 33" 1.5
3. Pohang Breakwater 129° 23' 00" 36° 02' 52" 0.5
4. Hakjam-Dong 129° 22' 18" 36° 02' 02" 1.1
5. Songdo-Dong 129° 22' 24" 36° 01' 51" 0.5

5A. Songdo-Beach 129° 22' 56" 36° 01' 57" 1.5
6. Hyeongsan River 129° 22’ 33" 36° 00' 30" 1.6

6A. Pohangjecheol 129° 23' 16" 36° 01' 36" 2
6B Naeng Streamlet 129° 25' 00" 36° 00' 05" 0.6
7. Ilweol-Dong 129° 26' 37" 35° 59' 25" 1.2

I k . Yagjeon-Dong 129° 26' 37" 35° 59’ 39" 1.5
8. Masan-Dong 129° 29' 27" 36° 00’ 48" 1.5

8A. Heungkod-Dong 129° 30' 55" 36° 01' 21" 1.8
9. Daedongbae-Dong 129° 32' 04" 36° 03' 30" 3
10. Ganggeum-Ri 129° 34' 52" 36° 02' 12" 1.2
11. Samjeong-Ri 129° 34' 34" 36° 00' 02" 1.5
12. Shinchang-Ri 129° 32' 20" 36° 53' 45" 1.5
A. East Sea 129° 31' 49" 36° 10' 02" 55

Aa. East Sea 129° 29' 44" 36° 08' 35" 43
B. Yeong-il Gulf 129° 29' 20" 36° 06' 04 26

Ba. Yeong-il Gulf 129° 28' 20" 36° 04' 18" 25
C. Yeong-il Gulf 129° 26' 56" 36° 02' 45" 21
D. Naeng Streamlet 129° 26' 17" 36° 00' 13" 8
E. Pohangjecheol 129° 24’ 56" 36° 01' 20" 12
F. Pohangjecheol 129° 23' 45" 36° 00' 40" 12
G. Hyeonsan River 129° 23' 40" 36° 02' 15" 8
H. Old Port 129° 22' 50" 36° 02' 46" 6
I. Old Port 129° 22' 18" 36° 02' 28" 5
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ferences between surface and bo ttom , fro m  the warm  

K urosh io  cu rren t and the co ld  R iem an current.

The dep th  is about 55m  and sam pling po in ts were 

chosen to  be 0, 5 , 10, 20, 30 , 54m  depth  fro m  the su r­

face vertica lly.
S ta tion  B  (central m ou th  o f the G u lf; B , Ba): The  cen­

tra l area fro m  Janggigap to  D a lm angap is app rox im a te ly  
4 -5  km  distance fro m  the shore, located at the center o f

the G ulf. The red tides phenom ena are frequently  observ­
ed in th is area. The dep th  is about 26 m , and the sam pl­

ing depths 0, 5 , 10, 20 , 25m .
Sta tion  C: Th is  po in t cou ld  represent the w ho le  water 

area since it is located the heart o f the G ulf. F requent trafic 

o f ships are observed and th is area is transporting  routes. 

The depth  o f water is a round  21m  and researches were 

done  on the dep th  o f 0 , 5 , 10, 20m .

•  A 60

•  Aa
50

40

30

• B

•  Ba 36 4 ’E

20 '

6B 7A

9050 70

JE A

Fig. 3. Water mass groups of study area. Group 1 : stations 1, 1A, IB , 2, 3. Group 2 : stations 4, 5, H, I. Group 3 : stations 6, 
6A, 6B, G. Group 4 : stations D, E, F. Group 5 : stations A, Aa, B, Ba, C. Group 6 : stations 7, 7A, 8, 8A, 9. Group 7 : stations

10, 11, 12.
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(2) the Pohang Iron and Steel P lant (stations 6 A , D, 

E, F): The  facilities of the coast line were constructed on 

the purpose o f the steel industry , first o f all there  are a 

lo t o f breakwaters and berths. These facilities in te rrup t the 
flo w  o f currents, various k inds o f p o llu tio n  m ateria ls from  
industria l activities can be enriched or prec ip ita ted  and 

p o llu tio n s  fro m  ships are serious p rob lem s. The 

phenom ena  o f red tides are frequen tly  observed.
Sta tion  D: Naengchun, as ap a rt o f sewer flows in to  the 

G u lf th rough  th is area. Even if the am oun t o f sewage is 
n o t m uch, the fo u l water threatens the eco logy since the 

degree o f po llu tion  in the sewage is heavy. Often yellowish 

b row n  co lou r o f w ater, a phenom enon  o f red tides, is 

observed. T he  depth  o f water is nearly  8m , study was 

done  on the depths o f 0 , 3 , and 6m .
S tation E: This station is inside breakwaters at the new 

po rt in the area o f the Plant. Factory wastes aggravate the 
degree o f w ater con tam ina tion . Especially, the red  tides 

are notable in this reg ion. The m ost deep pa rt o f water 

is 12m , water samplings were done in the depth  o f 0, 5 

and 10m.
S tation  F: This po in t is located in the p lan t, the place 

as the anchorages fo r ships fo r im port and export. D issolv­

ed oxygen value is decreased accord ing to  o il spills, co n ­

tam ina ted  by ore and coal. It is 12m  deep and 0, 5, and 
10m  are w ater sam pling depth .

(3) The old po rt (stations 4, 5, H , I): The sewage effluent 

from  Pohang c ity  flows in this area. This area represents 

the extreme case o f po llu tion , words expressing, “ cu lm ina­

tion  o f p o llu tio n ”  is appropria te . D issolved oxygen 
va lue recorded  “ 0 ” , frequen tly  the records o f various 

param eters are m ostly o u t o f regu la tions, so it is u rgently 
requ ired  to  construct po llu ted  w ater trea tm ent facilities.

S ta tion  H : It is fro n t side o f Pohang breakwaters, close 

to  the o ld  p o rt and represents black co lou r o f w ater in ­

d icating po llu te d  state. In the v ic in ity  o f breakwaters, a 
lo t o f wastes are existed, red  tides are observed in sum ­
m er like station G . It is 6m  deep, 0, 2 .5 , and 5m  depth 
are water sam pling points.

S ta tion  I (in te rio r o f the o ld  port) : It located at the in ­

ner area o f the o ld  po rt. This area is con tam ina ted  w ith  
b lack w ater and intense fe tid , the characteristic reg ion  o f 

po llu ted  area. E ffluen t fro m  Pohang c ity  stream ing in to  
here w ith o u t trea tm ent, th is area cou ld  be nam ed as 

ga thering place o f wastes. The  depth  is 5m , w ater sam pl­

ing is carried ou t on the depths o f 0 , 2, and 4m . Resear­

ches is pe rfo rm ed  accord ing to  each param eters.

Station 4: This po in t located in H akjam dong, where the 

Pohang ferry term inal is located 10m southwards from  this 

p o in t and also adjacent to  Jukdo  m arke t M any fishery 
boats are anchored and p o llu tio n  from  waste water o f in ­

dustry , city sewage, and the in ternal organs o f fishes con ­

tam inate this areas. P articu la rly ,the  bubbles fo rm  the b o t­

to m  layer is one k in d  o f seasonal phenom ena  from  June 

and to  N ovem ber and in  A ugust and Septem ber very o f­
fensive odour generates in  this area. B lack colour o f water, 

o il and filth  of water surface are characterized by this area.

S ta tion  5: A b o u t 20m  south  from  Jukdo  m arke t, the 

w ater sampling was collected at the center part o f Songdo 
bridge w h ich  connect S ongdo dong and Jukdo  dong  . In 

most case, the  water co lou r is b lack and the degree of fo u l 

sm elling  is heav ie r than  the case o f p o in t fo u r 

(H ak jam dong ).

(4) The no rthe rn  coast line o f the  G u lf (stations 1, 1 A , 

IB ,  2, 3, 5A ): G enerally speaking, the northern  coast line 

is less po llu ted  area com paring  w ith  the o ther po in ts  in 

the G u lf, bu t northern  sum m er resort (station 2) was c o n ­

tam ina ted  and the degree o f p o llu tio n  was intense accor­

d ing to  the sum m er visitors.
S ta tion  1: Loca ted  at Y onghan  dong, the m ost pa rt of 

the seachore is consisted o f sandy beach and the m in o r 
part is fo rm ed o f rock beds. Sam pling is taken at the small 

boat berthing po rt and sea weeds and alga are collected 
at adjacent place from  here and rock beds. This area is clean 

water region. W here the place is consited o f fine sand and 

rock, occationary the water fo rm s tu rb id  w hen the tide  is 

fa irly  high on the h ill o f coast, rough ly  50  households are 

inhab ited fo rm in g  a small village.
S ta tion 2: It is located in K w andaedong. A t the  po rt, 

nearly 300m  inside from  northern  resort, the water sam pl­
ing was taken. A p a rt 4  km  southw ards fro m  this po in t, 
Pohang Iron and Steel p lant is located and 1 km  w estw ard, 

P o rt O ffice sited.
If the  water currents are vigorous, A lgae species are 

pushed up and p iled  a long the seaside. A lo n g  the coast 

line , app rox im a te ly  30  househo lds are settled and fo rm ­

ed a little village.
S ta tion 3: This p o in t is in  the area o f breakwaters of 

po rt office. W ater sam pling is done on the m iddle  reagion 
o f breakwaters, 150m  length. It is a heavily  po llu ted  area, 

m any kinds o f wastes are com e in to  noticed.

(5) The south coast o f the G u lf (stations 7, 7A , 8, 8 A , 

9): The  south coast area is m ore severely po llu te d  than
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the no rth  seashore. In sum m er, red tides are fo rm ed 

especially Im  K okdong  (station 7), and bottom  sea organs 
d ie  w ith  stifling w ith  the reason o f p o llu tio n . In o rde r to  

find  the effects o f the  G u lf in the matters o f p o llu tion  

source, the study o f currents is requ ired.

S tation 7: This area is a sandy seashore connected to  

the Pohang Iron and sheel Plant, inside D oku beach. A fter 

a storm , m any wastes are aggrevating by forces o f c u r­
rents. S am pling fo r test is carried ou t centra l part o f the 

sw im m ing beach.
Station 8: It is situated in M asandong of D onghaem yun 

o f Y o u n g ilku n . Testai materials and Algae species were 

collected at the po rt and rocks inside the po rt. The water 

appeared green. A long the seashore, about 30 households 

are d istributed, it is easily observed to  process of 
ech inoderm .

S ta tion  9: A t the tip  o f po rt in D aedongbaedong, testai 

materials and Algae species were gathered. This area is 

com para tive ly  clean water area and shows green o r dark 
green co lour. There is a small village consist o f about 30  

haouses along the seashore.

(6) The seashore o f the  East Sea o f Korea outside the 

G u lf o f Yeong-il (stations 10, 11, 12): This region is located 

outside o f the p o llu tion  affected area o f the gulf, and this 
reg ion shows clean water area.

S ta tion  10: Located at K angkum li o f K u ryongpo  ha r­

bour, water sample co llection  was carried ou t at the end 

o f the po rt, 30m  away from  Kangkum bridge . Shells and 

molluscs, are observed, and echinoderm  is fed by artifically 

here. As a clean water area, the co lou r o f the sea is clean 

blue. A ro u n d  40  households are inhab ited along the 

seashore.
S ta tion  11: C o llecting o f water samples was done at 

Sam chung 2 dong port which is approxim ately lK m  away 

from  K u ro n gp o  E up .T he  w ater is ve ry lim p id  and green 

as clean water area. N early  60  households are scattiered 

fo llo w in g  the seashore.
Station 12: This region, clean water area, is located bet­

ween M opo  ha rbour and Y angpo  harbour. Experim enta l 

materials are co llected from  the rocks surface beneath o f 
w ater.

(7) In flux o f fresh water (Hyungsan river: stations 6, 6B, 
12A, G): Since the rive r o f Hyungsan inc lud ing  city 

sewage and agricultural chemicals m ixed w ith waste water 

from  the P lant at the m ou th  o f the river, the degree of 
p o llu tio n  is very severely heavy. C o ld  sewer o f Pohang 

city, stream ed ento sea water is ano ther considerable

source of p o llu tion .

S ta tion  G : This area as the m ou th  region o f the 

Hyungsan river, acting as im portan t source o f fresh water 
to  the G u lf o f Y eong-il, is located between the Songdo 

sw im m ing beach and Pohang Iron and Steel P lant. Fresh 
water fishes and ocean p lankton  is easily seen. W ith  the 

reason o f the  spilling o il fro m  the P lant, o rde r o f o il is fre ­
quently  perceived, the appearances o f red tides are in ­

cessant. The 8m  deep water samplings were accom plish­

ed in the depths of 0, 3 , and 6m .

S tation 6: This area is jo in in g  reg ion o f the rive r of 

Hyungsan and sea w ater. W ater sam pling is carried ou t 

at the central pa rt o f o ld  H yungsam  bridge. The co lour 
o f water is m ostly greenish brow n.

Station 12A: This po in t located at the m outh  of Changki 
stream. A lthough the am oun t o f water is small, the degree 

o f po llu tion  is re lative ly .amall. The activ ity  o f sweet fish 

is v igorous and very yo u th fu l eels are going up here from  
m arine environm ents.

Method and research parameters

The w hole  con ten t o f this research covers the fu n ­
dam enta l m arine sciences o f Physics, C hem istry  and 

B io logy. O n the o ther hand, it contains im portan t facts 
o f the source of po llu tio n  o f the Y e o n g -il G u lf from  the 

Pohang Iron and Steel P lant and Pohang city. The sub­

ject o f research and m ethods are as fo llow s.

(1) By the research o f clim atica l factors w h ich in fluence 

effects upon the marine ecosystem o f the G ulf, m ovem ent 

o f water mass and changes o f w ater qua lity  should be 
stud ied. (Castelbon, 1972; K im , 1982)

(2) W ater temperature, salinity and density are measured 

“ in situ”  and calculated, and studies o f therm ocline , halo- 
cline and pycnocline  are d raw n and T -S  d iagram  is 

studied. (K im , 1979, 1982 et 1985)

(3) B y  the m easuring the Secchi Disc (degree of 

transparent o f w ater), eupho tic , o ligophotic  and aphotic 

zone w ill be stud ied.The structure o f p rim a ry  pelagic p ro ­

duction  o f the G u lf shou ld  be revealed accord ing to  the 
pho tosyn the tic  layer. (K im  et Travers, 1983)

(4) p H  and a lca lin ity , the general chem ica l characters 

are studied. The  value o f dissolved C 0 2 shou ld  be 
ca lcu la ted in accordance w ith  sa lin ity  and w ater 

tem pera tu re  data. (M inas, 1968)
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(5) D issolved oxygen o f sea water w ill be studied. O x- 

ycline w ill be revea led, and satura tion degree w ill be 

calculated. 0 2-T  diagram  and 0 2-S%o diagram  should be 

d raw n . (Travers et K im , 1986)

(6) C hem ical O xygen D em and (C .O .D .) p lay ing  a im ­

po rtan t ro ll o f ind ica to r fo r p o llu tio n  and B io logica l O x ­

ygen D em and (B .O .D .) w ill be investigated. (K im  et A hn , 

1985)

(7) M easured the am oun t o f seston, the  in fluences of 

dust fro m  Pohang Iron  and Steel P lant w ill be studied in 

the po in ts o f tr ip to n  and bioseston. (B lanc, 1968; K im  et 

Travers, 1983)

(8) V arious k inds o f e lements inc luded in the bo ttom  

soil o f the G u lf especially the heavy m etal con ten t, w ill 

be researched as a quantita tive  analysis fo r the research 

o f the  sources o f p o llu tio n  o r study o f the concentra tion  

facto r of heavy metals.

(9) The quantita tive  analysis o f P-PO4 and N -N 0 3 w ill 

be carried o u t fo r the  purpose  o f analysis o f nu trien t salts 

and sunchronizely fo r investigating the relationship o f N /P  

and the re lation  between nu trien t salts and phy top lankton  

is studied (Coste, 1971; K im , 1979)

(10) Q uantita tive  studies o f ch lo ro p h y ll a and phaeo 

p igm ents a by fluo rim e te r are carried o u t in o rde r to  
understand the relationships between the ir functions and 

the ir environm ents. (A lm azon et B oyd , 1978; K im , 

1980a)

(11) Q uantita tive  analysis o f ch lo rophy ll a, b, c i +  c2 

by spectrophotom eter are studied as a factor related to  

the p rim ary  p roduc tion . (K im , 1980a)

(12) Specific com positions o f m arine m icro flo ra  are 

observed and inden tified . (C upp, 1943; K im  et Travers, 

1984).

(13) The  study o f va ria tion  o f p h y top la n k to n  in  accor­

dance w ith  seasonal, annua l horizonta l and vertical 

changes w ill be carried ou t. (K im  et Travers, 1984)

(14) Plasmic vo lum e o f ph y top la n k to n  w hich is related 

to  cellular b iovolum e with am ount o f pigments o f photosyn­

thesis w ill be researched. (K im , 1980b)

(15) Identifica tion  o f organisms m aking red tides, den­
sity and b iovo lum e are studied. (K im  et Travers, 1984)

(16) The p rim ary  pelagic p roduc tion  o f this coastal area 

is studied by the m ethod  o f I4C. (K im , 1983)

(17) Taxonom ica l and ecological works of anim al 
p lankton  w ill be carried out. (Devèze, 1959).

(18) The ecology o f po lychaete w ill be studied, w ith 
o ther benthos.

For the con tinuous  research of the  fu tu re  ac­

com plishm ents, the fo llow ing  fields should be studied and 

developed. Firstly, th rough establishments o f pure culture 
and mass cu lture  system o f m arine m icro flo ra  and 
m acroflora, physio logical, and ecological study should be 

a ccom p lished . S e co n d ly , specific  c o m p o s itio n  o f 

hetero troph liv ing  in the water should be revealed and the 

influences of these species should be studied. The p reven­
tion  from  m arine p o llu tion  should be processed th rough 

the studies of species o f this research. T h ird ly , the studies 
o f species of fishes inhab itating  in the area from  the G u lf 
o f Y eong-il to  the East Sea o f Korea are requ ired . O n the 

fourth , in addition to the study o f ATP and D N A , the study 

o f currents in the water area o r the research fo r the 
deve lopm en t o f resources are needed.

Conclusion

The environm ents o f the G u lf o f Y eong-il is existed in 

the urban area where Pohang city industrial com prex, and 

the other activities such as fisheries are entangled and p ro ­

duce com p lex ity . A t the G u lf o f Y eong-il, p o llu tion  from  

sewage (ports, swage o f inhabitants, excrements), industry 

(heat fo r coo ling  system, chem istry, o il), ships (wastes, 
oil) and fresh w ater of the rive r H yungsan as w ell as the 

variations o f m arine env ironm ents  like the K urosh io  and 

R iem an cu rren t should be studied con tinuous ly .
The various uses o f the coast, causes the red tides and 

threatens the m arine ecosystem devastating the m arine 

nature. The m ain purposes o f this research are fo r 
understand ing the characters o f the env ironm en t in the 

East Sea o f Korea and some portions o f these trials cou ld  

be considered in the fie ld  o f pro tection  o f natural env iron ­

m en t o f the East Sea o f Korea.
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