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LUQNG CA KHAI THAC BANG LUGI KEO PAY G VIET NAM

Vi Viét Ha, Pang Vin Thi
Vién Nghién ciru Hai san
(Bai nhdn ngay 04 thdng 12 ndm 2007, hoan chinh swa chita ngay 05 thdang 03 ndm 2009)

TOM TAT: Nguon loi cd tang ddy va gan ddy dong vai tro quan trong trong san luong
khai thdc cd bién nudc ta. Viéc nghién ciru ddnh gid trir luong nguon loi cuia doi tuong nay la
nhiém vu hét sirc can thle! nhdm duwa ra cdc tw vn vé quy hoach, si dung hop Iy, bén viing,
bdo tén va phat trién nguon lgi. Tuy nhién, ddnh gid chinh xdc trit lwmg cd tai mgt thoi diém
nao dé rat phirc tap va ton tai nhiéu han ché. Cé nhiéu phwong phdp tiép cdn dé danh gid tri
lwong cua mét loai cd, phuong phdp dién tich la mét trong nhzmg phwong phdp da va dang
dwgc sir dung pho bién hién nay trén thé giéi ciing nhu cdc muedc trong khu vuc. Bai viét nay sé
diém qua mgt s6 cdch tiép cdn bing phuong phdp dién tich su dung trong ddnh gid trit lugng
cd khai thdc bing lwéi kéo ddy ¢ nudc ta trong thoi gzan gan day.

Tir khod: phuong phdp dién tich, mat dj phdn bé, san lwong khai thdc, ndng xudt khai
thdc, hé 56 bién thién, trit lwong, cd banh duong.

1.MO PAU

Theo tép tinh phan b6, nguon lgi hai san blcn Viét Nam c6 thé dugc phan theo cac nhom
chinh nhu sau: (1) ca day va gan day; (2) ca nbi nho; (3) ca ndi 16m; (4) ca ran san ho va (5)
giap xac. Nguon lgi ca day va gan day chiém vi tri rt quan trong trong san lugng khai thac ca
bién cia nudc ta. Céc ving bién Vinh Bic Bg, Doéng va Tay Nam B{ la cac vung bién c6 dia
hinh d4y kha bang phing thuén lgi cho su phat trién nghé ludi kéo day“] San luong khai thac
ctia cac nghé kéo ludi day chiém ty trong khé cao trong tdng san lugng khai thac clia Nganh
thuy san, chinh vi thé, nghé ludi kéo déy dugc xem 1a mét trong nhirng loai n %he khai thac hai
sn quan trong nhit & Viét Nam. Theo théng ké chua diy di nam 2002") thi téng sé tau
thuyen lam nghé luéi kéo day ciia ca nude khoang 20.441 chiéc chiém 27,2% téng luong tau
thuyen khai thac ciia ca nuwdc. San lugng khai thac cia loai nghé nay dong gop khoang 43%
vao téng san luong khai thac blenm

Viéc diéu tra, nghién ctru nguon lgi ca danh duoc bang luéi kéo day ¢ Viét Nam da co tir
lau véi muyc dich chinh 12 tim hiéu sy phén bé, bién dong ngudn lcn su da dang vé thanh phan
loai, trit luong tirc thoi va kha néng khai thac cia cac loai hai san song & ting day. Két qua tir
cac chuyén diéu tra s& cung cap nhitng chi sé sinh hoc nghé cé co ban tao co s& khoa hoc cho
viéc quan Iy ngudn lgi, nghe c4 va chi dao san xuat. Trit lugng va kha ndng khai thac ngudn
loi ludn 1a nhitng con s6 dugc cic nha quén 1y quan tdm hang d4u hién nay.

Bai viét nay sé trinh bay mét sb phuomg phap udc tinh trit luong cé danh dugc bing luéi
kéo day di va dang dugc ap dung rong réi trén thé gi6i cling nhu cac nudc trong khu vyc. pé
minh hoa, ching t6i chon loai ca banh duong (Evynnis cardmahs) & ving bién Vinh Bic B
lam thi du dé chirmg minh, so sénh.

2.PHUONG PHAP

Trir lugng tirc thoi cua cac lodi cd danh dugc bang ludi kéo day dugc ude tinh theo
phuong phép dién tich®®® 31, Phuong phap nay dua trén mat d§ phén bo ciia ca dénh bat duoc

trén mot don vi dién tich ludi quét qua.
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Trit lugng ca tic thoi dugc Gulland™ mé ta dua trén quy luét phén bb chuén. Tuy
nhién nhimng nghién ctru sau dé chi ra rang, khi phan tich san lugng c4 danh bt duoc
trén mot don vi thoi gian (nang sudt danh bét) thi ning suit d4nh bt khong tuan theo
quy luat phan bd chuén. Trong truong hop nay, trit lugng sé duorc udc tinh theo quy
luat khong chuan®® % 1% 11121 'p&i véi cac loai don lé, Pemngton da dua ra phuong
phép tinh khac, trir luorng duoc ude tinh dya trén quy luét phén bb delta, 1a dang phan
bd ma & do c6 chc gia tri ning suat khai thac bang 0. Céc phwong phap trén sé duoc
trinh bay cu thé nhu sau:

U'ée tinh theo quy ludt phin bd chuén (Phwong phap Gulland, 1969)"
Trix luong tirc thoi (13) ciia cé duge wdce tinh theo cdng thire:
A

B=CPUA — (1)
X,
Mit d6 ctia c4 trén 1 don vj dién tich (CPUA, kg/km?) duoc uéc tinh theo cong thirc
CPUA= i) @)
tv.h X,

Trong d6: A 1a dién tich viing bién; X, la hé s6 thoat ludi; CPUE la san lugng danh bat
trong 1 gidr kéo ludi (kg/gio); h.X, 1a 40 md ngang cua miéng ludi; t 1a thoi gian kéo ludi va
v la van téc dét luéi.

Pé ting d6 chinh xac khi udc tinh trit lugng, ving khao sat dugce chia thanh nhiéu dai do
siu khac nhau (n dai d6 sdu). Khi d6 céng thic tinh trit lugng cho mdi dai do sau la:

AJ
B, = CPUA,-.:-Y-]— 3)
Trong dé: Bj 1a Trir luong cua dai do sdu thir j; Aj 1a dién tich cua dai d§ sdu thi j;
CPUA; 12 mét d6 trung binh cia c4 trén mdt don vi dién tich (kg/km?®) ciia dai d¢ sau thi j
(G=1+n). '
Phuong sai cta trit lugng tai dai d§ sau thir j dugc tinh theo cdng thirc:

A
Var(B)) = Varr(CPUz':Ij).—)?J 4)
1
Trit lvong ciia toan ving bién s& 12 téng trir lugng ciia cac dai d6 sau:

B=Y B 5)
J=1

Phuong sai tinh theo cong thirc:

AY, 1
Var(B * CPUA4j-CPUA 6

= [XIJ n(n-1) Z( j~CPUA ©)
U'éc tinh trir lwrgng khong theo quy luit phin bo chuén

Phwong phdp pauly (1984)"%

Khi phﬁn tich sb liéu san lugng don véi céc ho, loai hay nhém loai, thi sb liéu sin lucmg
ciia cac dbi tugng nay sé rat 1on hodc rat nhd, thdm chi c6 nhiing tram nghién ciru khong bat
gap (san lvong bang 0). Nghia 14 ngudn s6 liéu diing dé tinh toan trit lugng khong tuan theo
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luat phén bé chuén. Trong trudong hop ndy Pauly dd dua ra phuong phép udc tinh trir luong
theo phén bo logarit'®.,

Phuong phap tinh nay gbm céc budc sau:

- Bude 1: Udc tinh mat d phan bd clia c4 tai cac tram nghién ciru (CPUAJ, km/km?) theo
céac dai do sau.
CPUE,
tv.h X,

Trong d6: CPUE;: nang 'suég danh bat (kg/gid) cia cé tai tram thir i, dai do séu thir j; tla
thoi gian kéo ludi; v la van toc dat ludi va h.X, 1a 46 m& ngang cia miéng ludi.

- Budce 2: LAy logarit tw nhién cia cac gia tri mét d6 ude tinh duge & bude 1 (cong thém 1
vao gia tri CPUA;; trude khi logarit).

CPUA, =In(CPUA4; +1) (8)

Ulog_scale

(7

CPUA, =

- Budc 3: Tinh méat do phan bé trung binh (CPUA ;) va phuong sai ca gia tri mat dd
phan bd (VarCPUA,) thu duge & budc 2

J log_scale

CPUA = _Lz CPUA oy scat )
m<; -

VarCPU4,, =—1—12 (CPUA4, -CPUA4 )? (10)
m_

_scale Ylog_scale J log_seale

m: la sé tram nghién ctru & dai d6 sau thi .
- Budc 4: Tinh mat d6 phan bd trung binh hiéu chinh va phuong sai. (O budc 2 cong thém
1 don vi vao CPUA; thi & day phai trir di 1)
Mat d% phéan bé trung binh hiéu chinh cua cé tai dai d6 sau j

VarCPUA,
i—— [CPUAJ log_ mm*'—'il“-_m)
CPUA; = (exp -1) (11)
Phuong sai ciia mat d§ phén b6 trung binh hiéu chinh (CPUA)):
=0 ST T A ((2.CPUAJ las lMJ‘+VarCPUAJ|ﬂl weals )*1) {VarCPUAlln! mah'_l)
VarCPUA; = €Xp Eignis o +eXp e (12)

Hé sb bién thién duogc tinh theo cdng thirc:
Var(CPUA),
CV,(%) = *100 (13)
CPUA
Tir bude 1 dén buée 4 duoce tinh cho timg dai do sdu riéng biét.
- Budc 5: Tinh trir lwong cuia dai d6 sdu j
K A, *CPUA,;
3

Phwong sai ciia trit lugng tai dai d siu j dugc wéc tinh theo cong thirc:

J

B (14)
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A 2
VarB, =| — | *VarCPUA. (15)
J X J

1
- Budc 6: Tinh trit lugng cho toan viing bién nghién ciru
Trit lugng clia todn viing bién s& 1a tng trir luong cia cac dai d6 sau
B= Z; B, (16)
-

Khi d6 phuong sai ctia tong trit lwong (VarB) ducre tinh theo cong thirc
A A A
VarB = VarB, "‘j—-!-VarB2 *—j+Var.Bj *——A"—-i-.... (17)

Hé s6 bién thién (CV, %) cuia tdng trit lwong:

JVarB
B

CV (%) = *100

(18)

Phurong phdp pennington (1983)[9]

Goi n 1a téng s tram nghién ciru, m 12 sé tram nghién ctru cé san lugng va (n-m) la sb
tram nghién ctru khéng c6 san lugng.

bat {LnCPUA}={Lncpua,, Lncpua,, ..., Lncpua,} 12 logarit tur nhién cia CPUA cua cic
mé c6 san luong, va: y = LnCPUA ; t =Var(LnCPUA)

Theo Pennington 1983, gid tri CPUA trung binh va phuong sai sau khi logarit hoa s& dugc
tinh nguoc lai theo cong thirc:

(m exp(»).G,, (t/2) m>1
- 1
CPUA= {4 m=1 (19)
n
0 m=0
L
(Eexp(Zy) ﬁ_G;(r)—(”"IJGm(’”‘zr) m>1
n n n-1 n-—1
2
Var(CPUA) = 4 [M} m=1 (20)
n
0 m=0

v

Trong dé:

G (t)=1+m_1t+i (m=D""¢’
" m Sm’ (m+1).(m+3)..(m+2j-3).}!

(21)
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Khi d tinh dugc gia trj CPUA trung binh va phuong sai thi tri luong s& duoc tinh giéng
nhu céach tinh cia Pauly 1984.

3.vVi DU MINH HOA

Théng 5, 6/2003dy 4n ALMRYV II da thyc hién chuyén dieu tra ngudn loi ca ting day va
gin ddy tai Vinh Bfc By (phan bién cua Viét Nam). Téng sb tram nghién ciru da thuc hién 12
52 (Hinh 1). C4 banh dudng 12 mét trong nhing bi twong chiém ti 1é kha cao trong san lugng
danh bat (10,43% tbng san luong) va Xuét hién tai 47 tram nghién ciru twong duong Vi tan
suht xuét hién 12 90,4%. Thoi gian kéo Iuéi tai cc tram dao dong tir 1-3 gid, tdc d6 kéo tir 3 -
3.9 hii y/gid. C6 thé thdy ring san luong danh bét dao ddng tuong d6i 16n & cac tram khac
nhau. Bién dong 16n nhat & dai d6 séu < 20 m nuéc, dai 49 sdu 50-100 m nuéc san lugng dinh
bit &1 dinh hon. Két qua tinh toan mét dg, trir lugng theo cac phuong phap khéac nhau, cho
mbi dai d sdu duge trinh bay & Bang 1. Theo cich tinh thir nhat, tfmg trit luong cua ca Banh
dudng vao khoang 12708 tén véi hé s6 bién thién CV=131%, theo cach tinh thir hai thi trir
luong cia lodi cé nay nho hon céch tinh thir nhat: 11 698 tén véi hé sb bién thién CV=37%.
Tuong tu theo céach tinh thir ba thi trir lugng 12 15816 véi hé sb bién thién CV= 49%. Nhin
chung hé sé bién thién cao nhat tinh cho timg dai d§ sau va toan ving nghién ciru déu ghi nhan
& phuong phap Gulland (1969) so v&i hai phuong phap con lai (Bang 1).
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Hinh 1: So db tram nghién ciru thang 5, 6/2003 tai Vinh Bic Bo

Bing 1. Két qua wéc tinh trit luong ciia loai cd banh dudng bing phuong phép dién tich theo
cac cach khéc nhau, cho céc dai dé sau khac nhau va toan ving nghién ciru

Phwong phap D¢ siu | Diéntich | CPUA | VarCPUA | Biomass | CV
(m) | (km’) | (kg/km’) (tin) | (%)

1. Phén bé chuan <20 " 13700 86.12 2031 2360 | 165
(Phurong phdp Gulland, 20-30 | 16250 132.20 13.53 4297 | 88
1969) 30-50 | 20640 132.45 45.50 5467 | 161
50-100 | 16780 17.42 0.34 585 | 106

Tong | 67370 12708 | 131

2. Phén b6 khéng chudn <20 | 13700 79.01 2.47 2165 | 63
(Phuong phdp Pauly, 20-30 | 16250 126.88 121 4123 | 27
1984) 30-50 | 20640 117.00 1.81 4830 | 36
50-100 | 16780 17.27 0.02 580 [ 27

Trang 108




TAP CHi PHAT TRIEN KH&CN, TAP 12, $0 03 - 2008

Tong | 67370 11698 | 37

3. Phdn bé khong chudn <20 13700 87.36 3.23 2394 | 65
(Phurong phdp 20-30 | 16250 208.23 13.98 6767 | 57
Pennington, 1983) 30-50 | 20640 146.86 4.63 6062 | 46
50-100 [ 16780 17.65 0.03 562 | ;32

Tong 67370 15816 49

4.THAO LUAN

Uée tinh trir luong cé tang ddy bang phuong phép dién tich da dugc sir dung rat 1au, co
tinh kinh dién trong cc chuong trinh diéu tra ngudn loi bién bing luéi kéo day. Mot trong
nhitng muc dich ciia phwong phép nay 1a dwa ra céc chi sb vé& @5 16n clia ngudn loi trong viing
bién nghién ciru, Tuy nhién, c6 rat nhiéu nguyén nhan khac nhau tic dong dén két qua danh
lwéi, ma didu nay dnh hudng dén két qua tinh toan. Tuu chung lai, c6 thé noi hai nguyén nhén
chinh anh huong dén két qua tinh toan la phuong phép thu mau va tp tinh sinh hoc cta doi
tugng khai thac.

Céc tham sé cin thiét cho viéc tinh ton la: san luong cé dénh bét, thdi gian kéo ludi, tbe
d6 kéo ludi, dd md ngang cita miéng luGi va hé s6 thodt ludi cia ca'™ ). Mot trong nhing
tham s quan trong, anh hudng truc tiép dén két qua udc tinh trit luong la hé s thoat ludi cia
ch (X,). Tuy nhién, X, rét kh6 x4c dinh, nhiéu loai c4 c6 khuynh huéng thodt ra & phia trén,
phia duéi hodc boi 1 ra hai bén khi bj tic dong ciia lui kéo t6i'). Hé s6 thodt Iudi con phy
thuéc vao timg loai c4 riéng biét va kich thude mit ludi st dung. Néu ldy gié tri X,=1 thi
nguoi ta gia thiét ring toan bd ca bit gap trén dudmg di cla ludi déu bj giir lai ¢ dut ludi. Tuy
timg ving bién khac nhau ma cic h¢ so thoit ludi dugc ding khac nhau. Déi voi ving bién
nhiét dédi, qua nhiéu nghién ctru khéc nhau* * ¥ cho thdy hé sé thoat ludi (X;) nam trong
khoang 0,4 — 0,6; gi4 tri trung binh 0,5 dugc coi 1 t8i wu va dugec sir dung réng rii hon, nd
duogc xem nhu giai phap trung gian, c6 thé thip véi loai ndy nhung cao véi loai khac.

D5 md ngang miéng lwéi (hXy: h 12 chidu dai giéng phao; X, 12 hé s6 quan hé giira chiéu
dai gidng phao véi d6 m& ngang miéng ludi) ciing I3 tham s6 anh huéng nhieu dén két qua ude
tinh trit luong. V& nguyén tic d6 md ngang cla lu6i phu thuge vao nhiéu yéu té khi n6 hoat
dong nhu téc do dét Iudi, do sau noi khai thac, dong chay va tham chi ca mat d6 ciia nude bién
v.v. Trong cic nhan té trén thi tbc d6 dit ludi 1a nhan t6 quan trong nhét anh hudng dén do
mé ngang cia ludi. Nghién ciru céia Pauly™ chi ra ring & viing bién Déng Nam A, gid tri X,
dao dong tir 0,44 — 0,6; gié tri 0,5 duge khuyén cdo la tét nhét khi tinh toan d6 md ngang cta
ludi.

Phwong phap ude tinh trir lvong dya trén quy luét phin bé chuén va phéin b khong chuén
ddu c6 cach tip can gibng nhau. O quy luat phan bd chuén, Gulland® gia thiét rang phén bd
clia c4 & bién 1 ddng déu giira cac ving khac nhau, gid tri mat d¢ phan b6 (CPUA) trung binh
va phuong sai ciia mat d dugc tinh theo phuong phap théng ké mo ta. Tuy nhién, khi xét dén
phan bé clia cac loai hay cac nhém loai thi thyc té phén bd ctia chiing khéng phai la phan b
chuin. Theo Ping Ngoc Thanh® thi c4c lodi ca khac nhau c6 tp tinh phan b6 khéac nhau.
Phén bd ctia cédc loai cé ddy con phu thude vao do siu va nén day clia ving bién.

Pauly”” ¥ phat trién tiép cach tinh cia Gulland (1969)" bing céch logarit hod s6 liéu
CPUA (quy luét phan bd logarit chudn), CPUA chuan dugc tinh nguoc lai bing cach khéc, nd
chju anh hudng truc tiép cla gia tri phwong sai, CPUA s 16n khi phwong sai 16n va nguge lai.

Khi tién hanh diéu tra trit lugng ngudn loi bién, san lugng dénh bét duoc cua cac lodi ca
tai cac tram nghién ctru bién ddng rét 1on, san lugng dénh bét c6 thé cao, thip thim chi c6
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nhirng tram khong c6 san luong. Trong trudng hop nay Pennington'”’ cling chuan hoa sé liéu
CPUA bang phwong phap logarit ho4, tuy nhién gid tri CPUA chuéan duoc tinh nguoc lai theo
céch khéc (phuong phap delta-distibution). O phuong phap niy ham Gm duge ding dé chudn
hod s6 liéu CPUA va phuong sai. Thyc té Gm 1a mot him hi tu, gi4 tri J tién dén v6 cung thi
ham Gm sé tién t6i mot gia trj xdc dinh. Phuong phap nay duoc dung khi gdp nhitng tram
nghién ctru khéng ¢ san lugng, khi tin suit xuét hién cia loai 1a 100% thi khong nén dung
phuong phép nay.

Hé s6 bién thién la tham sé duge sir dung rong rai trong cac phép thong ké mé ta khi so
sanh mirc d6 bién thién cia céc gia tri trung binh khac nhau. Hé sb bién thién cang 16n thé
hién sy bién thién cia s6 liéu cang 16n dAn dén gia tri trung binh wéc tinh duoc 4n chira cac
nhén t6 khong chic chin nhiéu hon. Nhu véy theo két qiia & Bing 1 thi cach tinh theo phuong
phap Gulland (1969)"' cho hé sé bién thién rét 16n (131%) cho toan ving nghién ctru ndi
chung va néi riéng cho céc dai d6 sdu khi so sanh véi céch tinh toan bing hai Fhuong phép
sau. Nhu vy néu ap dung két qua tinh toén theo phuong phép Gulland (1969)" vao quén ly
ngudn lgi ndy chiing ta s& phai duong déu véi nhitng sai sé 1on. Hai cach tinh sau cho hé sb
bién thién thép hon nhiu (37% va 49%) ham chira sai s& nho hon trong tinh toan va kha ning
sir dung s liéu ndy déng tin cdy hon. Tuy nhién dé an toan cho viéc ra quyét dinh quan Iy nén
sir dung sb liéu déng tin ciy nhéit ma & déy la cach tinh thir hai (CV=37%) cho du téng trir
luong (11698 tén) cé thip hon két qua tinh toan theo phuong phap 3 (15816 tn: CV=49%).
D§ bao phti clia cidc mé ludi trong tirng dai d6 sau (ty 16 km? trén 1 mé luéi) cling 4nh hudng
dén két qua tinh todn. Theo ca ba phuong phép thi hé s bién thién & dai d6 sau <20 1a cao
nhét va d6 bao ph ciia cic mé Iudi & ddy ciing 1 cao nhét (binh quan 1957 km?¥mé luéi). Tuy
nhién v6i cling mdt phuong phép diéu tra nghién ciru ngudn loi thi khuynh hudng bién dong
ciia ngudn lgi theo chudi thoi gian 1 quan trong nhit.

THE USE OF SWEPT-AREA METHOD IN ESTIMATION OF DEMERSAL
: FISH STOCK BIOMASS IN VIETNAM

Vu Viet Ha, Dang Van Thi
Research Institute for Marine Fisheries

ABSTRACT: Demersal and semi-demersal fishes were the important species which
contributed a relatively high ration in the total marine catches. Research on standing stock
biomass of fishes are now considered as an urgent need to give advices for fisheries planning,
management and sustainable use of the marine resources. However, the accuracy and precise
estimate have limitations and need to be improved. There are a number of methods used to
estimate the stock size of fishes, swept-area method using bottom trawinet is one of the most
popular approaches used in the world. This paper reviews the use of this method in estimation
of fish stock size in Vietnam.
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