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Preface

As the ocean plays an important role in China’s socialist modernization drive, the Chinese
government has all along attached great importance to the marine undertaking. As early as in 1958,
a nationwide, large scale marine survey was conducted, mustering strength from all walks of life. In
the subsequent 30 years. the State Oceanic Administration of China (SOA) and the relevant organi-
zations, in the light of the needs of the national economic construction and the national defence,
have successively carried out a large amount of marine survey, marine monitoring and scientific re-
search on various scales and with substantial content in the surrounding waters of China, and ob-
tained great quantities of surveying and observational data. and rich scientific research results. With
the development of China's construction. activities of ocean development are growing day by day,
which makes the management and protection of the ocean increasingly urgent. In the light of this
situation, and. in order to meet the needs in China’s marine rescarch, development, management.
protection, education as well as safeguarding of rights and interests in marine affairs. SOA spon-
sored the editing and publishing of this series of *Marine Atlas of the Bohai Sca. Yellow Sea and
East China Sea”. This series also reflects the achievements in marine surveys and research made by
other departments concerned since the founding of the People’s Republic of China. The “Marine At
las of the South China Sca”will come off later.

“Marine Atlas of the Bohai Sea. Yellow Sea and East China Sea™ consists of five sub atlases:
“Geology and Geophysies” “Chemistry” *Biology” “Hydrology”and “Climatology™.

To ensure the quality of this series, we have collected as tar as possible the marine observational
data available both at home and abroad. which. through checking. analysis, comparison and quality
control. have been caretully selected and adopted, on the principle of relying mainly on the domestic
data while making the external data subsidiary. SOA had organized activities to make supplementa-
ry observation of the sea regions lacking data . The data used in this Atlas are basically as of the end
of 1987 . To achieve the integrity of the series, unified rules have been formulated in terms of the
contents, formats and elements description of the Atlas as well as the methods and standards Tor
the data processing, analysis and evaluation. The unity of the Atlas has been required to be
scientific, systematic and practical and we have done our best to make it artistic while ensuring its
authenticity.

Participants in the work of editing and publishing of the Atlas are the First Institute of
Oceanography. the Second Institute of Oceanography, the Third Institute of Oceanography, the In-
stitute of Marine Scientific and Technological Information, the Institute of Marine Environmental
Protection. the East Sea Branch, the North Sea Branch. the National Research Center for Marine
Environmental Forecasts, the China Ocean Press, ctc.. of SOA. The editing work has been enthusi-
astically and energetically supported by the Institute of Oceanology, the South China Sea Institute
ol Ocecanology. of Academia Sinica, the Qingdao Ocean University, and the Bureau of Petroleum
and Marine Geology of the Ministry of Geology and Mineral Resources as well as agricultural,
transport and petroleum sectors and other related universities. We hereby extend to them our hearty

thanks. Comments and criticisms on the shortcomings of the Atlas will be warmly welcome.

Editorial Board
July,1989
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Introduction

1. Contents and geographical coverage of the atlas

This atlas is a basic collection of 241 charts for the chemical
clements of sea water in the Bohai Sea, the Yellow Sca and the
Eust China Sea. The items of the atlas include dissolved oxygen
content, dissolved oxygen saturation, active phosphate, active
silicate, nitrate, nitrite, pH value and total alkalinity.

The charted sea area ranges from 237 -41 " N, 117" 11" E

to the are line of the Ryukyu Islands, covering a total area of

about 1.20 million km® « The atlas was plotted by Mercator pro-
jection. The standard latitude 15 30" N. and the scale of the
waorking base chartis 1 2 3 500 000.,

2. Data sources and quality control

I'he dissolved oxygen and pH value in the sea water are the
data obtained from the cross-section investigation in the period
ol 1976 to 1985, The data of other items are those collected dur-
ing the supplementary surveying in the single cruise from 1984

to 1985, and the data of the national coastal zone survey were

collected as supplement in the atlas, For the sea area to the
south of 27 ° N and to the east of 127 ° E, the observed data of
Kuroshio from 1986 to 1987 were used. (The data for autumn
are missing.) The data used for the Yellow Sea arca 1o the east
of 124 7 E are from South Korea. All these data are stored in the
Mational Oceanographic Data Center, the State Oceanic Admin-
stration {SOA),

All chemical elements were measured in accordance with
the stipulations set out in “Norms of Oceanographic Survey™,
published by SOA in 1975 The unified survey norms and the
marine survey standard solutions were adopted in the surveying
of each item. And for the determination of the nutrients, the
spectrophotometer was used. Thus, both the accuracy and the
quality of the atlas are ensured. with the survey data more accu-
rate and comparable. The accuracies and units for the analytical

methods are listed in the Tollowing table,

ITEMS SYMBOL UNIT METHOD ACCURACY
Dissolved oxygen Do umol /¢ Winkler 530’
02018,
Active phosphate PO, P pmol / dm* Phosphor-molybdenum
| 2 [J 3.5““
I i Silicon  melybdenum 2005 5.0%
Active silicate Si0,—Si pmol / dm”
yellow method | 100 30%,
Zinc-cadmium 2.0+ 7.5%
Nitrate NOy N pmol 7 dm’
reduction L300
] 0.5 1 5.0,
Nitrite NO,—N pumol < dm” Diszo—azo method
1.0+ 3.0%
| .
nH pH nH Determined by pll meter +0.02
. Excess acid neutralized., 1.5
Total alkalinity ALK mmol S dm”
| determined by pH meter 2.2+ 2.5%

3. The methods of compiling and drawing

The dissolved oxygen and the pH value are the arithmetic
mean value of the 10 vears' data from 1976 1o 1985, while the
data of other items are those collected during the single cruise
from 1984 to 1985 with the abnormal values rejected. For each
chemical element, honizontal (om 10m, 20m. 30m and bottom
layer) and cross—section charts, vertical distribution charts of

the chemical element at the typical stations and seasonal change

charts were drawn. To the horizontal distribution charts are at-
tached charts of bathymetric contour, main observed cross—sece-
tions and typical stations of the Bohai Sea. the Yellow Sea and
the East China Sea.

The investigated data in adjacent months of different years
were adopted in the atlas, with other investigated data in the
past 20 years as reference. The seasonal distribution chart was

plotted with the data of different times. The chart is considered




as an instantaneous distribution, and on the chart there may be
abnormal phenomena. Thus, when plotting a chart, the isoline
shape of cach chemical element should be noted and the total
distributive tendency of this element reflected. The individual
abnormal values, which cannot be explained. were om[llcd:

When the investigated data of the cross-section are

inconsistent with that of the coastal zone, generally. the former

was adopted, considering the instantaneity of the content varia-
tions of chemical elements in the near—shore area. When the in-

section are inconsistent with the

vestigated data of the cros
Kuroshio  data, the selection of data depends on  the
reasonableness of the trend of isoline.

The vertical distribution chart of chemical elements of the
typical stations is a small chart which reflects the same clements
in different seasons at the same station. Because the Bohai Sea is
shallower, there are only data for 2-3 lavers, and the vertical
distribution chart of chemical elements of the typical stations
have not been plotted.

The following legends and symbols are used in the atlas,
which are not illustrated again in general:

(1)—550— refers to the isobath and isoline of the chemical
elements distribution, with the latter s intervals plotted accord-
ing to “Nur.m.\a of Oceanographic Survey™, All the main isolines
such as dissolved oxygen 300 and 550 are plotted with thick lines
to make them eye catching, while, for the estuary area whose
isolines are overdense., only thick lines are drawn.

(2} -425-- on the charts of chemical elements distribution
refers to the auxiliary isoline, The intermediate values between
neighboring isolines are taken and plotted with short dotted
lines because of the overlarge blank area on the chart.

{3}——300 ribu-

= on the chart of chemical elements dis
tion refers to the extrapolated isoline, which stands for the
unohserved area because of certain reasons.

(4)The atlas is a colored one. Different colors represent dif-

ferent chemical elemants with different shades of color repre-
senting different contents of the element in sea water, i.e. the
darker the shade is, the higher the content of the element is.

4. Points for attention

(1)The data in May, August, November and February rep-
resent spring, summer. autumn and winter respectively.

(2)The layers on the horizontal charts are Om, 10m, 20m,
A0m and bottom layers. Except for the Om and the bottom layer
which approach the coastline, the other three layers have been
plotted on the isobath of 10m, 20m, and 30m respectively,

(3)On the cross—section chart for chemical elements, the
order numbers of the cross—scctions are those numbered for the
purpose of this atlas, unrelated to the order numbers used in the
cross—section investigation.

(4)The seasonal change is expressed with the block diagram,
and the yellow, green, blue, red and purple stand for the layers
of Om. [0m, 20m, 30m and the bottom layer respectively.

(3)During the Kuroshio investigation, the water sampling
depth was 1000 m. For the stations whose depths exceed 1000 m,
the data at 1000 m stand for the bottom layer. As the Kuroshio
cross—section arrangement is different from that of the investi-
galed stations, the cross—section chart for the Fast China Sea
only stretches to 127 ° E, while for the Kuroshio area only the
vertical distribution chart of chemical elements at the typical sta-
tions was plotted.

The atlas was compiled and drawn by the following units of
the State Ocean Administraion (SOA): the First Institute of
Oceanography, the Second Institute of Oceanography. the Third
Institute of Oceanography, the Institute of Marine Scientific and
Technological  Information, the Institute of  Marine
Environmental Protection, the North Sea Branch and the East
Sea Branch. The Second Institute of Oceanography was in char-

ge of collecting and perfecting all the maps and data in the atlas,
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