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. Species. Diversity and Abundance of Fish Assemblages
Caught with Bottom Longlme from Yen- hao Bay in
Northeastern Taiwan

Wann-Nian Tzenc*

(Received July, 1982)

- To understand - the seasonal abundance, composition and diversity. of the fishes in Yen-
liao bay, northeastern Taiwan, the fishes were collected using longline from 12 stations in
the bay during the period from December 1980 to September 1981. Catch per unit éffort
(CPUE) and four species diversity indices were computed for the fishes collected ea’chv
‘month from each station to elucidate the structure of the fish assemblages in the bay.

A total of 280 individuals representing 41 species and 19 families were collected from
8 cruises. Occurrence of species varied with season and bottom topography. Sebastes.
marmoratus and Cephalopholis pachycentron were dominant-resident species that are common
in the rocky habitats along northeastern Taiwan. CPUE showed a significant seasonal vari-
ation; it was low during winter, peaked during spring and then declined. CPUE also
showed a significant difference among different bottom topographies; it was higher in rocky
substrata than in sandy ones. The computed values of species diversity indices revealed
that fish assemblages were highly diverse in summer and autumn and less diverse
in winter and spring; and they were more diverse in rocky substrata than in sandy
ones.
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‘Fig. 1. Map showing samplmg stations for long-lining in Yen-liao bay,
northeastern Taiwan,
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Fig. 2. The fishing gear, long-lining, used in this study.
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Fig. 3. Variation of surface and bottom water temperature at statlons 1- XII
in Yen-liao bay during Dec. 1980-Sept. 1981.
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83 s {429.64% o fiERlE 45 > {5 16.07% o fifif} (Serranidae) 75 34 & » 4§ 12.14%; o PUafili
$} (Tetraodontidae) FIHFIERIR A 16 B » K4 5.71% <

HREHEPZEERE > DR (Sebastes marmoratus) %ﬁ% » H18R » 1:5%%'@%%5(2\
27.86% » Btz ELE (Dominant species) o #E&® (Cephalopholis pachycentron) 75 32 BB{%
11.439% o GEBEERlefE (Gymnothorax undulatus) 75 17 B » {§ 6.07% o A fit (Pleuranacanthus
sceleratus) 75 16 & » {4 5.71% o Gymnothorax eurostus 75 13 E& » it 4.64%; » ol (Lagocephalus
lunaris spadiceus) 75 12 & » {5 4.29% o EWiviRt  (Trachinocephalus myops) 45 11 B » {4
3.93% o HERMARIREE 10 RILT

#EZ MR R AR FIR Table 1 o £ 8 KkFEd » BRGAHELELE—HE » &) 6.
eurostus o 45 T REVHEEA 218 0 EIEMA (R 12 At ) Fkkighg (Br2 A4t o & 6 REVERRM
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Fig. 4. Variation of surface and bottom salinity at stations I-XII in
" Yen-liao bay during Dec. 1980-Sept. 1981.
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ATfE o A 5 REGEEERIRBERNIZ o 75 4 KROVEEH 3 18 » ENVIZEMA (Pseudolabrus japonicus) »
$24m (Choerodon azurio) F V&SRS (Gymnothorax thyrsoideus) o 3 ReyHEEA S o 1~2 %
SRR RNE 251 » (ISR 60.987; o ehHLFT KR 248 (Non-residents) Fi (G L GIAEE K o

ARSI 5 AT o 0 Table 2 Bk o 12 f@RISET » KKBEREBETESR 3o —
s & (T~10m) BHEE > WEEEED o | (20~25m) BREEET - BERENEER
SIS o 8 RFAEATHER 41 &b » WHEHGE 4 1 » BIRERIEEM (Rhinobatos schlegeli) » fif
1Al (L. lunaris spadiceus) » 53y iviiga (T. myops) BAUATEE (L. sceleratus) o B E
TR RSV o BTRAIIVIE 3918 » VRS EIMBI AR VBRI IS IR AERTAE
TR R HESY I o TURK TN ~ BRBEERIGIER. G. eurostus %ﬂﬂﬁ%*ﬁ‘&aﬁ%’@?ﬂwzm% °
3. HHEFEZ SHMESL R bE

B kR (CPUE) ML » I Fig. 5 BiR o ABER 12 s » BeRnsms
BYSHZR 7N SO S R AR ~ REHTAE RO ISk AE &7 — it % CPUEs LIATRzZef R E #: (Spatial
heterogenity) RRZHE o ZIRMIRIIFRE LA —ZEZHR o REMUSZ @ N TPE CPUEL
e o KEE L » 12 ARy CPUE R{K > 2~3 f CPUE Bilif& - 4 AREm%L » SAETR
T BB AR - 6852 » CPUE 53F » EMA ~ BEZHRA » K ELESENE o

10

*

IV
I-VI

-V

‘ CPUE ¢

O T T Y T v T T T l : ri T
DJFMAMIJ JASO
Fig. 5. Seasonal change of CPUE (Inds./100 hooks) for the fish caught from Yen-
liao bay by long-lining during Dec. 1980-Sept. 1981. CPUE was computed
for three different combination of stations which were investigated with
same frequency.

Hk o ShigiubiE] CPUE ;232 259 (Table 3) o (RIS~ KRS EBEMEAIE 12 MG 3
AL BN (T~10m) SEHEESHY 6 MEMYL - W (20~25 m) SEERERAY 4 [ERGIED B IS 2 Bk
&340 o RIS TR LRB ML 2 M A RS SR A ~ B~ CEH» S3IF e
CPUE « A (1981 iﬁ SHZ9 A ) 28R ; LSRG, M CPUE Bk 354 100 84
I 3.64 B SIS » i CPUE 5 113 &5 (4&)&%% AN CPUE % 067
BofB~C ﬁﬁ&ﬁ#ﬁ&ﬁr’ﬁ] o T RREESS CPUE 2B 2R
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~Table 3 ~Comparison of CPUE (Inds./100 hooks) among groups of stations of
' similar substratum and depth for the fish caught from Yen-liao bay by
long-lining, during May-Sept.. 1981 (A), March-Sept. 1981 (B), and

Dec. 1980-Sept. 1981 (C).

Substratum Period
o (depth) . Station SO, A_ S ‘_ ,__._.._}_3,......,_,‘,.. [ . o —
1 2.17 2.89 2.67
o 4.83 _ 5.67 5.33
‘ I 3.33 2.56 2.25
Rock (7-10m) VIl 2.83
' _ IX 4.00
X 4.07
Mean = | 3.64 3,70 3,40
Y . 1.00 3.44
, _ VI , 1.50 2.00
Rock (20-25m) X1 1.83
XI1 0.17
Mean 1.13 2.72 .
v 1.00 2.00 1.58
Sand (7-10 m) vi 0.33
Mean 0.67 2.00 1.58

4. BRIBEZEWIEL

0 Fig. 6 BT » LGRS KIEREORER BSOS AR 2 R o 0
BRBMEIER () ZBOWRIE 5 12~3 ALK ERETHEDLL 5 4~5 RESEFHIE
7 AR TIRTIET ST 5 NSRS ARSI o Tn* (K + ZRERBH
R IR S o

Sk » SOIRSUEIEN (&) TART KO, () R R I, o+ I {450
AL SV B BRI 5 4 B NRRE AR > KRISRESIE o 10 Fig. 6
B > & R H! S BEHERCA—FCER » B 12~3 AR &> B (R 4~5 AR 6 A
USRI AL » IS RRR A2 R XY L 4 H AR
HEHBEBMTERE R A8 o

0 AR KRR (HY) SRS Z BN (Species richness; Species count) R M2
1R BRI 206k (Bquitability; Evenness) FRARAISKATHG  th Fig. 6 2 d'~ Y 2 A BIB{LEE
Table 1 AU (No. of species) A BIBHE/F— L8t » BABEERLZEM &' B B fiksd
KZIM o BTit—H TRESFEMAZHERR - Lol B ' (J=-p 5 » FLEK
MRS R ) AH TR ek A MR 2 SR o 11 Fig. 6 Bk 12 AR 7/ fRK
) 3~5 ARGETGELIT > 6 ATERS  T~9 ARHCTH: « KILL » S0k Ech £ HFNH
TORERUEZ B o IKE » 5 EFLIVHR R MG b 2 A T MR R0 ' WHHE
RGHAH SRR o
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DJFMAMIJ ASDO
 Fig. 6. Seasonal change of four species diversity indices for the fish assemblages
caught from Yenliao bay by long-lining during Dec. 1980-Sept. 1981.
Xr?: Simpson’s indx of concentration, d’:- Margalef’s index of species
richness, H’:. Shannon-Weaver’s index of species diversity, J’: Pielou’s-
index of evenness. Broken lines indicate. their means.

5. ﬁ%ﬁmﬁﬁfﬁﬁﬁ'ﬁ.z%ﬁ

- IR 0 RS EIERES AR R B LIE R - Eillkt SR A NGB R G
Ry HEETEBREMERZPE o RPE » I~IV §53EE 8 KFAE » V- VI RufETHR 6 k&
» VII~XII 55165 4 KTz L » 5t LR aazsmes Sk SR RA RIS, T L& BB = 85 (Tables
4~6) 5 FIRF > I ERPIRE » REMARETIE—E » DELBT ARG MEREEE
BB B
JeRk 1980 41 12 f 2 1981 429 A JiffF 8 RFER I~IV JEZE%%%#E%({’F—*H:% (Table 4)
o BHEEIRIY (3n?) » BHEEAY I~TIT 3578 0.16~0.18 » WHEEMNE IV 345 0.50 o g Eps
BE (d) B Xn" {EZz SR o I~II SRk 2.73~3.13 » 5 IV S8R 0.68 o AL
188 (H') B d {EZBEAEl > T~ ShlRA 2.92~3.02 28 IV S8R 117 o (Rt » 3HE
S E%’&Z?RJJEL'E(JE’@Z?F‘ SR 0 3L %?F'JJ&}Z*’;J&II&?E%I (J’ ) HRE - SEZERT
7(° N .
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HoK B 1981 423 A 9 AFEN I~VI 2 6 R ERELR S (Table 5) o S & »
B (T~10m) EREEER T~ 3565 0.14~0.22 5 ¥ (20~25m) R V~VI 355 0.18~0. 47
P BEDEIEN IV SEBCKR 056 0 d {ff > b I~TIL AR » 2.76~2.87 5 VAVI R HK > 233~
2423 % IV 380 » £5 035 o H' {8 d A FARAO R » I~TIT 3585 2.75~3.06 » V~VI 3455
1.85~2715 45 TV 3% 092 o [k » BAMELBETRES BRHE » VETEREBIA > T

WEIEE BRI o PR » ! ESERZ 2R AR o

Bt o i 1981 425 AZE 9 A T~XIL SFH{RAY 4 RTERETAE— Mo (Table 6) o -mﬁm
Wb s RS SRR B IMBLN TV ~ XIT 35044 o S {H » BUETEZ TITEES 0.13~0.27 »
B 0.17~033 » B EHWAR 050/ fi~ H' (I Yin* (EZ AR o ' 16 > LIBETER
K (234~3.51) » PEHEERIEK (1.37~279) » WEEBD (1.44) o I (ERARFZER » $E

Table 4. Comparison of four species diversity indices among station groups of
similar substratum and depth for the fish assemblages caught from Yen-
liao bay by long-lining during Dec. 1980-Sept. 1981.

~ Gubstratum Rock : Sand '
(Depth) (7-10m) (7-10m)
Station I II 111 v
Sa? 0.17 0.18 0.16 0.50
d' 2.89 3.13° 273 0.68
H 2.92 . 3.02 2.95 e 1.17
J 0.85° : 0.79 0.8 0.74

Table 5. Comparison of four species diversity indices among statioh groups of
similar substratum and depth for the fish assemblages caught from Yen-
liao bay by long-lining during Mar.-Sept. 1981.

~ Substratum » : " Rock ‘Sand Rock
(Depth) ‘ (7-10m) (7-10 m) (20-25 m)
Station |, I m . m. .| . 1 v i
Sa? 0.22 0.18 0.14 0.56 0.47 0.18
d 2.76 2.80 | 2.8 | 035 2.33 2.42
H 2.75 2.94 3.06 0.92 .|. - 1.85 2.71
J' 0.83 . 0.95 0.92 0.92 | 0.58 | 060"

“ Table 6. Compafison of four species diversity indices among station groups: of’
similar substratum and depth for ‘the fish assemblages caught. from
Yen-liao bay by long-lining durmg May-Sept 1981. :

Sﬁbstratum ock Rock ‘ Sand-”

(Depth). |  @hiom) (20-25m) ° (7-10m)
sation, | 1 | m | m| v x |-x | v [ v|x | xon|w | voo
sme | 027 08 0.5 03| 0.18] 0.23] 0.17 | 0.33| 0.21| 1.00| 1.00 | 0.50-
@ | 234 2.67| 2.65|:3.51| 3.46| 2.70| 2.79| 1.37] 2.0 0. | 0 | 144
CH' |'2.35)| 2.90| 2.84/| 3.26| 3:.03| 2.67| 2:58| 1.75| 2.5 0 | 0 | 1.00
g |04 0:87) 0.95| 0.91| 0.85] 0.80 | 1.00| -0:88| 0.91| 0 | 0 | 1.00
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4 MRS 0.80~0.95, 0.88~1.00 & 1.00 o KfE EILHERIL L5 Tables 5 R 6 Fiig ZERAHLZME
Fle

lﬂsﬂ * 3 ﬂ%JSF'iZEEE#E%( (C.) » DIF¥#ksk (Sneath and Sokal, 1973) %#BUZYRJ?«E
SRS )ﬂwlﬁ’l‘iﬁ SRR M ARV LR S ~ VRIS S BRBHRE 2 IR © O MERAHTH
Ptk EEMERALL o 10 Fig. 7 B » 12 @R > B (T~10 m) i ML
» 3t C, EEARTIE (C.=049) s P (20~25m) HFEEHR/ILR > T HEE 2 WH Lk
AR o Bz BE ~ WERDIZARBERSS » HERMEEAL -

Uepth  7-10m 20-25m = 7-10m
Substratum Sand Rock ~  Rock

Station IVVIXI V XEVI X IX VLI I 1

"7

0-
Fig. 7. . Dendrogram produced by group-averaging “technique for 12 stations;

linkage was based on the Kimoto’s index of degree of overlap (C,).
Mean C; of all strations is 0,49,
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HR $hHERENE ~ CPUE REBES RELBE REERL » FEH R (Table 1, Figs. 5 & 6) >
HERTERS o aBzB A (Immigration) R (Emigration) » ERTH o gyBERNT » B
HERTRE » HUERBENE AR (Resident species) » 4| {E3kME (Accidental or temporary
immigrants) o 41 b3 2 S ILHSERR » SOVEERREE - W EBEETFEE 2B (K% 1979)
o W » W ML BEMEBER B H TR o KB L > BIFRmEIE S A L R
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Fig. 5)  BANABESE » hEEMU R LER (Horikoshi, 1955 ; Zji » 1968) o

RSN ZE AN  RIELY S BERSLSIERE S R R E ARG
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FHHARAZH & (Horikoshi, 1962 & '1970) o B e 2 #ERE R ER & (Fig. 7) » EEEEL B
EREZNE» ARERZHOERE » RRABREE ~ TRRE 2R, » MEEHER 2RSSR
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