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Study on the Ecological Capacity of Fishery Resources and
Capture Fishery Management in Fujian Marine Region

Abstract

At the present, the fishery resources in the world are reducing continuously. The fish-
ery resources in Taiwan Strait are suffering the same. In order to approach how to restore
the fishery resources and how to develop marine fisheries continuously, the investigations on
ecological capacity of fishery stocks and capture fishery management in Fujian marine region
were made from 1999 to 2002.

The survey sea area covers five fishing grounds, which are Mindong Fishing Ground,
Minzhong Fishing Ground, Minnan Fishing Ground, Taiwan Bank Fishing Ground and
Taibei Fishing Ground. The survey sea scope is 22°00" ~27°10'N, 117°10°~125°00’E and
the total area is 213 237km?. In the investigations, three otter trawlers, three set net boats,
two light seine boats and three survey boats were engaged in collecting the samples of marine
fishery stocks organism. In the land, 14 fishery counties, 42 fisheries villages, 7 types of
capture fisheries and 775 fishing vessels were investigated. The parameter used to assess the
potential fishery resources were obtained lastly by examining specimens, arranging and ana-
lyzing data. The research results show:

In Fujian marine region, the average daily primary productivity is 346.04mg/(cm?®+d)
and average annual primary productivity is 126.31mg/(cm?*a). The average ecological effi-
ciency is 15.57% . The average trophic levels are 2.684 for fish, 1.959 for shrimp, 2.523
for crab and 2.579 for cephalopod. The average carbon rate of dry phytoplankton is
33.89% . The carbon rate of zooplankton is 14.95% ~28.61% in spring and 23.23% ~
52.95% in autumn. The average carbon rate of fish, crustacean and cephalopod is 12.16% .

The potential resources are 250.34 X 10*t and the maximum sustainable yield is 148.78
X 10*t in Fujian marine region by the nutrient dynamic models. The maximum sustainable
yield in Fujian marine region by Fujian capture fishery is 132.03 X 10*t and the related fish-
ing effort is 106.68 X 10°kW by the nutrient dynamic models and Schaefer models. The
management information system with five branch systems of Fujian capture fishery was re-
searched and exploited.

Lastly some suggestions on how to develop sustainable marine fisheries were presented:

(1) The fishing effort must be reduced since the actual annual fishing catches in the ma-
rine region are higher than the assessment results.

(2) In order to increase fish supplement, constructing artificial fish reef and putting the
young fish into the sea should be carried out.

* il ¢



(3) To conserve the fish growing environment, control and examination of marine envi-
ronment must be strengthened.
(4) It is necessary to practice management of numerical marine fishing industry, by

studying and developing information system of fishery.
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F?_.
F=
ME
MR

BB X RIREEEE AR -+ vrveerrerernresrereete e

B ERBREEE B RET oo mememnaenennenon
BRHEERRRA o o
REFES -

\

|

#
||

|

&%%E

i -
Sxh=x -

o (i
ﬁﬂ%%ﬁ#ﬂd#$§fﬁ

i
[l
W W M OW W W W W

\

FUE ﬁﬁﬂ%mﬁﬁkﬁﬁﬁ
F—F BXNRUFERE -
%

K

14

&

\
s

i

#
i

mEBXEERVERE -
WEF*E -

|

I

Wi -

7\ 4 ﬁ7ﬁ§ﬂ5*¥

i
#

|

R R
ZR -

I

MW W R R RS
R B

B
[l

MEEFAAHERESRE - : TS

K MK MEALEEEEE e

ﬁé&ﬁﬁﬁ&é?%%k%ﬁ?i seeeseeans .

s ix e

O N O W = = =

12

ceene B
*lﬂ%ﬁﬁd%%ﬂ%ﬁ& B EREREE o
ceetssennenane 19
e ane 29
D 1
% ﬁﬁﬂ%ﬁgﬂﬁwﬁﬁggﬁ%.mmmmmMMmmmmmn
. . .e 49
- 54
- 59

36

- 62

- 62
s 63
ceeee 66
- 66
- 68
ceees 70
gﬁg@&@ﬁﬁkﬁgﬁﬁ e e e s

. B IR T TP i}
74
- 75

73



|

o

i
b oW R W W R
=2
ﬂ# < ;3 <t <t =f <t

|

It

ENE Al
—%

IR
#

=t Sk b % §¢ =t

i
H
o W oW

|

®

11

g
B E o

|

\

HoE N

Pl

i
|l
mﬂ&%ﬁ3ﬁﬂﬂmﬁﬁﬁﬂﬁﬂﬁﬁﬁﬂﬁﬁﬁ3$ﬂE%

>

MoE

o oW
> &
e s T JE= N T T S Y E§ o

"
o
k

g+

-7

FH—

%

HERFERLE -
ﬁﬁ%ﬁiﬁ&k

W5t
TETHEAANEE
Hiss XBRRFERAKRLTE -

BIRAI AR EE ST -
ELE S e

TEES .

iF@&ﬁﬁ :

ﬁ%&ﬁ%%ﬁﬁﬁ@
E%ﬁ#ﬁ%#%%wuﬁ%

W RIS
BEFERAE-

ﬁ%ﬁ&ﬁ?vl%&i*%ﬁ - .

KRAKKE XK RBAL -

% - o
ﬁﬂ%ﬁﬁﬁﬁiﬂ

.
% & SR

DT T

75

P

. P o 1
E%@ﬁ@%T%ﬁﬂﬁmﬁg.MMWMMMWMMWWMM“

B 1 %

94

-+ 99

P 1

TR B e e e e e

- 1 3 TR E O
-+ 106

- 107
= 109
R R R R R T T R T T PP, 113
ﬁgﬁg;;ﬁg#gﬁgmg e e
cenens B L T I R 115
-~ 115
- 118
R R R TR I R e 119
iwiﬁﬁgwygﬁﬁﬁéwQQWWWWMWMWMWMM
. P R R I R T T 125

85

93

101
104
106

115

121

setesariicisiisiiiiiin e e s 126
FERF KR RE LRy - e e
cseean R L R R PR PRRTTIN. 11+

128

PP K ¥ |
A S B en e et e e et e eean e et et e aeeae e

B BB ve e et e e e e e e e e e e et e e e et e
B e et et e e e et e e et e et eae et e e
TE I e vvevemvmene eenmneree st e e tee s et et et e et s eeee saeae e e
BB B te e e e e e e st ettt e ee e e

132
134
135
137

-+ 138
- 140
L R I T I S 142
T BB o eev e een et e e ettt e st et st v eae e e e
BB B e e et et e
BE A AT b e vee e et e e e et e et et aa e e
BB BRI A EE BB ettt e ettt et et ene e s
B BE R T S eeeeveee e e e e et e e s

144
145
146
148
148



%:dﬁ gg%gﬁﬁ

WONE HERSER G
B—EF @EWHLSEE---

|

BEEYTE--
BERHLEHA T

i
it ® W W
i

|

AZKI A
KA

IR

BB s AT
R A

|

RN

e e R I B R e B - ﬁb < b b [ S = 3§ < <

W

5 '1«:1

ﬁﬂﬁ#ﬂﬂm
éTu%ﬁﬂ%%@ﬂ%ﬁ
ﬁ%@#ﬁ%#%ﬁ%%&%

ﬁﬁ%

|

MR LR E S %

Wi
BERBLE

ik is B I -
ZREF

B TAC | & LR BT A T4 -

BAREH...
AR IHER--

E 1;

EHB M-

B AR .

el X 2 5 7 3K

148

- 151
- 151
- 157

cereetarsancseacsioancesascascansees 160
g@ﬂﬁEﬁﬁgﬁﬂgﬁ&¢§%mgmmmmmmmmmmm
e ven Seeeseceasesrresssarsann e sasenen 165

165

ceeseetsacscesscasssttso s bon 166
LBEBERHBEL, A AR E LRI e
.e . ceeacesea st ses st sosaesnns s 168

167

.. eeeeesec et escarsaca st esstes seeteoatsatn v ns 168
TEEEER LR FK S et et e e e
‘e serereattastearessrse s arases son . . . 176

168

- 177
- 177

.o e asseenans 177
ﬁ%éﬂﬁ%@@T%ﬁ%W%Fgﬁﬁﬁﬁ%%ﬁimmmm
.- sreessernces 178

AB Y EELHSE. .. et et e s et ses
cennsrrtr et arrane e et eny vaees 181

178

180

R R 183
@ﬁ@ﬂﬁﬁﬁgmmmmmmmmmmmmmmmmmmmm

. . 185
- 185

183

-+ 188

e eecdseanscaacanaan 189
R EEEEE RS e e e e et e e e
B U P L 1)

190

R PRI R TIN, K¢ )
BTN B ovvoer oo e e et et e e e e e

193
196

- R R L R R L LT EC T T 197
B3 1 ﬁ!&&ﬁﬁﬁ%%i e e e e e s s
B 5% 2 ggﬁzg§#§ﬁ§ﬁﬁ&$§¥§ ......................................

200

- Xi -



CONTENT

Preface of Tang Qisheng
Preface of Zhang Guosheng
Foreword
Abstract
Part one Ecological capacity of fishery resources
Chapter 1 The natural environment situation of Fujian marine region
Section 1  Scope and fishing grounds of Fujian marine region -« -
Section 2 Natural situation of Fujian marine region -::-etsseeerecerenes
Chapter 2 Primary produCtivity +++ -+« +«ss-ssssessessessns totuntute it i ettt as e s e

Section 1 Investigations of primary productivity

N=2Ne N N

Section 2 Data arrangement
Section 3 Annual primary production in Fujian marine region «c=ctesseeereereereeneee 12
Section 4 DISCUSSIONS - ++r e+t essrssessnssussrsantiiisnssnstiissssesssssnsssienssssassnnsns 17
Chapter 3 Ecological efficiency  ++++eeseeessmrsrereeiminnnitiiniiiin e snnneie 15
Section 1  Species composition, dominant, biomass and density of zooplankton in
three fishing grounds P &
Section 2 Calculation of ecological efficiency «+++:+rrreresererrameniniii i 19
Chapter 4 Feeding habits and trophic level of marine organism  «=»+esccoeeeereeecreeees 29
Section 1 Feeding habits and trophic level of fish «+:-occreerereeveeeieiianneiiiens 29
Section 2 Feeding habits and trophic levels of six species of shrimp and Oratosquilla
Oratoria RN NN 36
Section 3 Feeding habits and trophic levels of three species of crab «+---«-v--------- 49
Section 4 Feeding habits and trophic level of fore species of cephaloped «+--++---+- 54
Section 5 Trophic position of shrimp, crab and cephalopod :+«-+«se«seeseeercneeeenee 59
Chapter 5 Carbon rate of marine fishery resources organism -+ +-=sssreseeeeeveeeneceeces 63
Section 1 Carbon rate of phytoplankton and zooplankton «:-:sessseesrecreeecnnans 62
Section 2 Carbon rate of fish, shrimp, crab and cephalopod ««++«+sssrerevererariees 63
Chapter 6 Potential production of fishery resources «etrorereeserierreenciiiiiini. 66
Section 1 Assessment methods ==+« ==+ s+ s sreererriertenesiieeteerianreneeeaiiee s 66
Section 2 Assessment I'esult R I T e T AT 68
Section 3 Discussions R N R R R N I N I O T T I I T TN O R 70
Part two Sustainable utilization level of fishery resources «-::-::c--coeeeeerereeecceenees 73
Chapter 1 Maximum sustainable yield of fishery resources in Fujian marine region
- 73

- xiii -



Section 1
Section 2

Materials and methods et eecansane sseamsesa setaescenntsate et ons et snr e sasnasns

Results

Chapter 2 Maximum sustainable yield in Fujian marine region by Fujian capture

Section 1
Section 2

Section 3

Section 4

Chapter 3  Sustained utilization yield of several main economic fish species «++«++++

- 93

Section 1

Section 2 Sustained utilization yield of round scad and chub mackerel +-«-++ccvveee

fishery

Data sources and arrangement P I I

Fishing effort standardization

Maximum sustainable yield in Fujian marine region by Fujian capture

fishery

Analyses and discussions

Sustained utilization yield of Trichiurus Hairtail haumela

.73
- 74

- 75
- 75
- 76

- 85
- 90

93

94

Chapter 4 Synthesis appraisal of sustained utilization level of fishery resources by grey

theory - 99

Section 1 DDAt SOULES +«+++ererssrrrrrressrsrreinerisarseesiieresesssieesenesiisessesinnsee Q0
Section 2 Data arrangement - 101
Section 3 Appraisal results =+ eeeseree st e 104
Chapter 5 Analyses of technological economy - 106
Section 1 Data sources -+ 106
Section 2 Analysis of production function ==+« xsereereeneenaeees - 107
Section 3 Expected economic results of investing in fishing vessels - 109
Section 4 Synthesis Appraisal of main marine capture fisheries - 113
Part three Fishery resources Structure and main fish population dynamic - 115
Chapter 1  Fishery stocks structure - 115
Section 1 Methods and content of investigations - estesceet - 115
Section 2 Species composition, seasonal change and ecological types «--«----:--+- 118
Section 3 Composition and characteristic of fish family - 119
Section 4 Plane distribution and seasonal change of biomass and density «+++++- 121
Section 5§ Dominant species - 125
Section 6 Change of fishery resources structure - 126
Chapter 2 Structure of main economic fish population «=+:-ccorereeereeraiiieenns 128
Section 1 Trichiurus haumela - 128
Section 2 Pseudosciaena polyactis «=++====+==++++ssersseeesnseesniininieni e 131
Section 3 Barnchiostegus argentatus *+«+«++++=ssssseesersnerscnniniit e 132
Section 4  Psenopsis anamala ==+ ++++++sssresrsrsreestrtieniit e 134
Section 5 Setipinna taty - 135
Section 6  Decapterus maruadsi -« -+ +eeeertemtenenteeinninninerienn, - 137
Section 7 Pneumatophorus japonicus - 138
Section 8 Sardinella aurita - 140

¢ Xiv ¢



Section 9 Sihama sthama
Section 10 Pararhyrops virgatus
Section 11 Nemipterus tolu
Section 12 Synthesis appraisal
Chapter 3 The ecological parameters of the major fish population
Section 1 Materials and methods
Section 2 Results and analyses
Part four Analyses of the present situation of the marine capture fishery
Chapter 1 Marine Fishing industry structure
Section 1 Marine fishing vessel -+ s eeereereeeniiianiannns

Section 2 Marine capture fishery yield

-+ 142
- 144
- 145
- 146
- 148
- 148
- 148
- 151
- 151
- 151
- 157

Section 3 Change of structure in the marine capture fisheries «=« = -srsreeereseesene.

160

Chapter 2 Appraisal of impact of fishing gear structure and operational characteristics

on fish StOCkS and geologlc ENVITONITIENT *rrrrrrrrresrreertceatestsccsastanses

- 165
- 166

Section 1 Trawl fishery
Section 2 Set net fishery

Section 3 Scientific selection of fishing gears and reasonable utilization of limited

- 167
- 168
- 168
- 168

fishery resources ««tseeeereeses
Chapter 3 Analysis of economic results *
Section 1 Materials and methods

Section 2 Economic results of main marine capture fisheries

SeCtion 3 CONCIUSIONS v e+ v+ vsrsrrorrnrerreesanscoenesnoetuernneeanaresessnenessneennnns
- 177
- 177
- 177

Part five Conservation and utilization of marine fishery resources
Chapter 1  Fishery resources utilized by Fujian province

Section 1  Basis of adjusting capture fishery of Fujian province

Section 2 Sustainable utilization yield in Fujian marine region by Fujian capture

FIShery «+eeereererorerti e e

Section 3 Adjusting methods of Fujian fishing industry

165

176

- 178
- 178

Section 4 Decrement plan and implement SLEP tor vt vt ene et e

SECtION 5 DISCUSSIOIS  *++ +++ v+ veesrrsrus tierennesuetansnastnernncrnnennrencssesinsonsensen
- 183
- 183
- 185
- 185
- 188

Chapter 2 Management of marine capture fishery
Section 1 Conservation of marine fishery resources
Section 2 Fishery management according to law
Section 3 Production safety
Section 4 Starting new increment point in fishery region
Section 5 Studying beforehand work of implementing total allowable catch
regulation

Chapter 3 Information system of management of marine capture fishery

180
181

- 189
- 190

Section 1 Selection Of technical models O

190

¢ Xv *



Section 2 System design principle I T 192

Section3 System function R B 193

Section 4 Conclusions S ee e e e s et tae et s et e an se e s et st ats e ba e s 06 sas Ses en ban seeas e ses e nen 196
References L D L LT T T T T N 197
Appendix 1 Name list of catches species in Fujian marine region <+« ++--«-+--ecoeeeet 200
Appendix 2 Distribution of time, space and ecological types of fish catches in Fujian

marine l'egion T N 225

*xXvi ¢



