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Fig. 1 Map of the Gulf of North Part (Tonkin Gulf) shewing
the subregion adopted in present paper,
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Table 1 The number of subregion of the Gulf of North part
(Tonkin Gulf) adopted in present paper and its exient,
g K 2 B i il
Number of subregion Extent
3 1 X -2 5, 1-3, 1-4, 2-4NW4r, 2-5, 2-6,
® i | K4 3-5, 3-8, 3-7, 4-6, 4-7—{F5,
23 | [E9 1-1, 1-2&K8%, 2-3. -4 K85,
& ¥ E4 -4 E4r, 3-3, 3-4, 44, 45,
=] 7 K 5~5, 5-6 8.
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B M-z X -4k T, 8-BRE s T-4 P8 D, T-50E5,
L3 L | X 2-1, 2-2, 3-1, 3-2,
% | X 4-1, 4-2, 4-3, 5-1KIA 52k, 530
g K [ 5-3:k¥5, 5-4. 6-3 P4, -4 7.
i X = 6-3KE 5, 6-dkiBar, T-2RES, 7-3
] XI = 5-1 85, 5-3Ha, 6-1, 6-2,
g XI = 7-1, 7-2:h355, 8-1, 8-
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Table 2 Data of the catches per haul for the remaining

impeortant specics
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B | WE | R | RET FAY 5% e | snm
#¥ bR (Nemiptorus flaviventris steind,) 15 1.3 0.1 0.4 \I g 1960
B (Pagrosonus major(T. & 8.)] .oaz 0.3 OLUF| 0BVF] V¥ FREIE 1957
S (Wak Spp.) 13 3.9 | 0.1 0.5 M- ‘ ¥ 1958
Wig [ Atvopus givopus(Bloch & Schn,)] i 18 0.9 0.1 0.3 M-t N 1959
FIRE %G [ Psoncs indicus(Day)]} 17 o Lo |03 I ¥ 1960
HHER [ Mwracnesor einereus(Forskol)] 23 1.3 0.1LUF 0.1LIF) ¥.M-1 E | 1057
i [Drickivrus haumela(Forakel}] 21 1.3 0.1 0.1 ¥-1 - I, 1957
B (Epinephelus Spp.) | 20 0.8 0.1 0.2 T | 1 1957
HH [(Toeius tumifrons (T.& 8,)] l 19 | 1.4 0.1 0.2 -2 I 1958
W . Dagfishes P — — | oz W ¥ 1460
EBi%. X£f Squids . 8 8.7 0.1 1.3, I | I 1958

Lxplanation, (1) name of species; (2) rank ir whole region; (3} catch per haul for each subregion

and each season; (4 ) maximem; (5} minimum; (6} average;

caichy {8) for subregion; (9 ) for secason; (10} for year,

(7} maximum
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R OERE, FUX b i, MEN-1RGEV-2 R EEE. oW, 3K, &
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FRE, BAMMERT Spearman NERLHR SR # o fHAYEN I (Kendall, 1955) 2 Ffi5 £ SR5F
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$5HR Kendall(1955) g3k LTSI BB /RPLE S5 %, 1 ZM 0 1% =Fh o {ERIRR, 513
HIE DL n-2 SH3RME, ZEARBIR n 2523, [HEEN 21, EMAEEENS %, 1%, 0.1%0 .
AR RS o MR Z L% 0,41, 0,58 F1 0,65, A 020,41 FLREHHMR, 0220.53 {EHHM
RBEFE, 020,65 (IR ER® . FNHFFIEE 3 WEEEL AR S RER WRERE
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Fig 2 Histogram of species composition of ecatches in each subregion and
total area of the gulf showed in percemtage,
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Tablo 3 Thoe valyes of rank correlation coefficient

of eomposition between pairs of subregions,

7 ST D ¥ Y MW | R | X | X

1.00 | 0,72 | 0,65 | 0,73 ) 0,50 | 0.48 | 0,863 | 0,52 | 0.47 | 0.54 ! 0,55 | 6.52 | 0.58
1.00 } 0,63 | 0,68 | 0,48 | 0.42 | 0,67 | 0.34§ 0.34 | 0,67 | 0,45 | .50 | 0.38
1,00 | ¢.82 | 0,42 | 0,45 | 0,58 } 0.76 | 0.63 | 0,655 0,46 | 0,65 | 0.61

3.00 [ 0,48 } 0,57 | 0,72 | 0.71 | 0.82 | 0,78 | 0,64 | 0,88 | 0.82
. 1.00 | 0.52 | 0.37 | .57 | 0.56 0,68 | 0,60 ' 0.48 | 0.52
1.00 | 0,82 0.52 [ 0.58 | 0,70 ] 0.82 | 0.53 | 0.48
1,00 | 0,40 | 5.5% | 0,88 | 0,74 | 0.58 | 0.51
1,00 | 0.84 | 0.71 | 0.63 | 0.72 | 0.74
1.00 | 0.89 | 0,72 | .92 | 0.38
1,00 0,8 0,89 | 0.85
1,00 | 0,82 0.74
1,00 | 0.91
1,00
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Fig_ 4 The seasonal variations of the ecatches per unit haul for each species
in each subregion and whels region,
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Fig 5 Curves of rank correlation coefficient of species compesition botween seasons in
cach subregion znd whaole region,
(1) §i—=_HE lst seasen turve; (2) W 2FE 2ad season curve;
(3) EZAME 3rd season enrve; (4 ) HIIEE  4th sesson onrve,
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STUDIES ON THE DEMERSAL FISH COMMUNITY OF
NORTHERN SOUTH CHINA SEA., I, CHANGES OF
SPECIES COMPOSITION IN CATCHES OF BULL
TRAWLER IN THE GULF OF NORTH PART
(TONKIN GULF),

Fey HuNG-NIEN AND CHENG SEU-SING

(Nankai Fishories Institulo, Ministry of Figheries)
Asstracr

Based on the fishing records of bull trawlers operated in the Gulf of North Part
(Tonkin Gulf) by the Nanhai Fisheries Company during the years 1957~1960,
seasonal and annual changes of species composition in the catches for different
regions of the gulf were examined in present studies, Thirteen subregions are adopted
in this paper cofrespunding to the customary boundaries of prineiple fisking grounds
generally used Their nombers and extents are tabulated in a table accompanied with a
chart, The percentages of species are derived from the average catch per haul in
each subregion or whole region over the whele period of 1957~1960, Rank correalation
coefficients, known as Spearmen’s p, are calculated for the pairs of subregions, seasons
and years of species compositions, with which the status of changes is discussed,

Quantitative data for twenty—two species or groups of fishes and one group of
‘squid are available in fishing records, The caleulation of the percentages in species
composition for the whole region after the following figures, Nemipferus spp.18. 6,
Lujianus erythropterus 10, 7, Upeneus spp, 9,6, Priacanthus spp, 9.0, Sauride spp,
8.1, Carany malabaricus 4,0, Arius sp, 3.4, Squid 2,4, Parargyreps editc 2 4,
Pentaprion Longimanus 1,5, Therapon theraps 1,3, Pomuadasys hasta 1,1, Wak spp,
0.9, dogfishes 0,8, Psenes indicus 0.6, DPaius fwmifrons 0,4, Epinephelus spp.
0.4, Trichivurus haumala 0.2, Pagrosomus mwjor_o,l, Murnenesox cincrus 0,1, and
other species including unclassified fishes 22,8, In gerenal,the percentages of species
composition for subregions are not similar to those of the gulf as a whole, but
most of them have considerable identifical trends, They are shown in the histograms
[Fig.2(1)(2)].

The rank correlation coefiicients of species composition between subregions over
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four years have been calculated, They show that positive correlations are presented
between most subregions, Most significant-levels of correlation coefficient ¢ = @, 66
are found between mine subregions with either subregion IV or IX, while subregion V
with only one subregion bears such level of significance correalation There is no sig—
nificant correlaion found between gsubregion II-VII, II-VIII, II-XII, VI-2—V¥ or
VYI-2-—VII, their coefficient p’is < 0,40,

The dissimilarities of the seasonal and annual changes in relative indices of abun—
dance of species composition for different subregion are moticeable, They are iltus-
trated by diagrams, with the help of a number of text-figures to show the curves of
rank correlation ecoefficients plotted by coefficient values between seasons as well
as betweer years reciprocally, the variations are found to be more conspicuous when
the seasons turning from March to April and from September to October, and to be
less conspicous when the season turning from December to January and from June to
Tuly

According to the figure of curves mentioned above, four types of trends in
seasonal variations of species composition for different subregion and the galf as
a whole have been recognized, Subregion VIII, IX and XI and whole region are denoted
as type 1, subregion II, TII, V apd VI-1 as type 2, subregion VII, X and XII as type
3, and subregion IV as type 4, their characteristics are described, The elassification
of seasonal variation trends mentioned above is found to be applicable to those of
annual variation with miner differences, In contradiction to subregion VIII belong
to type 2, subregion X belong to type 3 in seasonal variation, they are considercd
as type 4 and type 2 of annual vatiation respectively,

It seems probable that relationship of geographical positions of the subregion
is ome of the essential factor which makes the seasonal and annual variations of
epecies composition much alike among some subregion or differing among the others,
In general, the neighboring regions usually maintein their irends is a similar fashion
in these variations than the remote ones, The index of diversity after Magalef
{1660) has been applied to demonstrate the status of the demersal fish commurity

of the regions investigated,

The values of indices are found smaller in the northern portion of the gulf than
either that of the middle portion or that of the south-western part of the gulf This
means the high dorminancy of fish associated with mueh prominent seasonal and
annual variations of species composition in reapective regions, Though the correla-
tions hetween the oceanographicai factors and variations of species compositien in
different subregions have been traced, the figures do not appear ststistically signi-

ficant. .



