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TOM TAT: Ca khé Alepes djeddaba 1a mét 10i thuge ho ca Khé, phdn bé réng va c6 san heong khd lon &
bién Viét Nam. Thi nghiém duwoc thuc hién trén bé ca tai vinh Lan Ha, Cat Ba nham xdc dinh hé sé phan héi
am bang phwong phdp ex-situ ciia cd Khé Alepes djeddaba lim co sé cho viéc danh gid tri hwong nguon loi
Cua cdc chuyén diéu tra thity dm. Thi nghiém dwoc thuc hién trong |5ng ca thi nghiém voi kich thudc 4m < 4m
x 10m va bdng thiét bi thuy am SIMRAD EK-60 ¢ tan s6 38kHz. Két qua nghién ciru da xay dieng dirge phwong
trinh twong quan ciia hé s6 phdan hoi Gm véi chiéu dai ciia cd khé: TS=20LogL - 65,4. Két qud nghién ciru ciing
da xac dinh dirge Wik dé anh hudng ciia cac thong s6 sinh hoc ciia ca thi nghiém dén phwong trinh tiwong
quan hé sé phan hoi ém, nhu sau: TS = 20LogL - 77,9 - 6,0CF + 0,5L1 + 1,5GSI + 2,8SBI. Anh hudng ciia cdc
thdng s6 sinh hoc dén phirong tinh twong quan hé sé phan héi am dwoc xép theo thir tw: hé sé diéu kién (CF)
> hé 56 béng boi (SBI) > hé s6 thanh thuc (GSI) > hé sé gan (LI).

Tir khod: cé khé, Alepes djeddaba, ex-situ, hé sé phdn hoi am, thuy dm.

MO PAU

Panh gia trit lvong quan dan ca ndi nho bang
phuong phap thuy am hién dang duoc sir dung rong
rdi ¢ nhiéu nudc trén thé gioi. Po chmh xac cua
phuong phap nay phu thudc vao nhiéu yéu to, nhu
thiét bi thuy am, dic trung phan hdi 4m cua ca va
mat d6 cac tuyén duong do [18]. Do chinh x4c cta
thiét bi thuy 4m co thé kiém soat duoc thong qua
viéc hiéu chinh thiét bi bang qua cau hiéu chinh
thiét bi tiéu chuan [6]. Hé sb phan hdi 4m 12 mot
trong cac thong sé co ban dé danh gia trir luong
ngudn lgi. O mdi lodi, hé s6 phan hdi 4m phan anh
dic trung phan hoi am cua loai d6. Hé sb phan héi
am cua mdi lodi phy thudc vao nhiéu yéu té, nhu
chiéu dai, khéi lwong, cdu tric giai phau, bong boi,
hé sb goc boi va cac tap tinh cua ca. Nhitng lodi ca
¢6 bong boi (bao gdm ca béng boi khi va bong boi

dau) c6 kha nang phan hdi 4m cao hon, hay néi cach
khéc hé sb phan hdi 4m cao hon. Déi voi nhimg loai
¢4 khong c6 bong boi, hé s phan hoi am kha thap
va doi khi khong thé ap dung phuong phép thuy 4m
dé danh gia ngudn loi [5].

Pic trung phan hdi 4m cta ca c6 thé duge xac
dinh bang ha1 phuong phap in-situ va ex-situ. Trén
thuc té, mdi phwong phap deu cod uu dlem va han
ché khac nhau. Nhimg nim gan ddy, hé s6 phan hoi
am cuaa ca, dic biét 1a cac loai ca ndi nho, dugc
nghién ctru bang ca hai phwong phap in-situ [12] va
ex-situ [15, 7, 9]. Phuong phap in-situ 1a phuong
phap xé4c dinh hé s phan hdi 4m & diéu kién ngodi
tu nhién va dugc st dung nhiéu trong viéc woc tinh
trit luong ngudn loi. Tuy nhién, phuong phép nay c6
nhiéu diém han ché do khéng xac dinh duoc goc boi
cua ca, do lya chon ngu cuy,... Trong nhiéu truong
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hop, khi mat d6 cua dan ca qua lén din dén cac tin
hiéu 4m phan hdi cia cac ca thé bi chong 1én nhau.
Nhimg han ché ndy anh huong dén do chinh xac ctia
két qua tinh toan hé sé phan hoi 4m [16]. Phuong
phap ex-situ dwgc thuc hién théng qua cic thi
nghiém trong diéu kién nhan tao. Phuong phéap cho
phép chung ta xac dinh dugc goc boi cua ca, toc do
boi, cac dac trung sinh hoc cua ca,... [16, 9].

Ca Khé Alepes djeddaba la mét trong nhing
loai ca kinh té quan trong & bién Viét Nam, chiém ty
Ié cao trong téng san lugng khai thac ca bién [3].
Cac chuyén diéu tra ngudn loi hai san bang luéi kéo
day trong giai doan 1996-2005 & bién Viét Nam cho
thdy, ca Khé Alepes djeddaba chiém ty 1& khoang
3,4% tong san luong khai thac [1]. Viéc xac dinh hé
s6 phan hdi am ciia lodi c& ndy c6 y nghia rat quan
trong, cung cip thong tin co ban dé danh gia trir
Iuong nguén loi & bién Viét Nam cua cac chuyén
diéu tra thily am.

Bai viét nay trinh bay két qua thi nghiém xéc
dinh hé sb phan hoi 4m cua cd Khé Alepes djeddaba
& bién Viét Nam, duoc thuc hién trong nam 2005 tai
vinh Lan Ha, Cat Ba, Hai Phong.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Vit liéu nghién chu trong thi nghiém nay la
mAu c4 séng ctia ca Khé Alepes djeddaba, dugc thu
thap bang tau ludi chup muc tai khu vuc phia Nam

8m

quan dao Long Chau. Ca dugc bét sdng bing vot va
chuyén 1én bé tron (c6 dung tich khoang 1,5m?) dit
trén tau, cé suc khi va thay nude lién tuc, véi mat do
khoang 100-150 con/m?. C4 duoc chuyén vé luu giir
tai be ca thi nghiém. Thoi gian luu gitt trude khi thi
nghiém kéo dai trong khoang 2-3 ngay, nham giam
thiéu cac tac dong trong qua trinh danh bét, van
chuyén dong thoi thich nghi véi méi trudong thi
nghiém. Tong sb 83 ca thé duoc st dung trong 6 mé
thi nghiém.

Bé tri thi nghi¢m

Thi nghiém ex-situ dugc thuc hién trén be ca thi
nghiém dugc neo tai vinh Lan Ha (Céat Ba), noi ¢
d6 sau 12m. Bé cé thi nghiém duoc 1am bang gd, ¢6
kich thuéc rong 7,0 x 8,0m, bao gébm phong dit
thiét bi thay am, phong ¢ cho can bd, 10ng ca thi
nghiém va céc long luu giit miu c4 séng. Long ca
thi nghiém duoc 1am bang ludi ni-lon (duong kinh
chi soi ludi 1a 0,35mm, kich thuéc mat ludi 13 2a =
10mm), véi kich thuée 4,0m x 4,0m x 10,0 m. Day
1ong ludi thi nghiém dugc gin véi hé théng khung
va rong roc, c6 kha nang dich chuyén 1én xuéng dé
dang doc theo khung 16ng dé dé& dang vé sinh luéi
va thu mau ca sau khi két thuc thi nghiém. Long luu
giit ca thi nghiém dugc 1am bang luéi ni-lon (dudng
kinh chi soi luéi 1a 0,60mm, kich thuéc mat lusi 1a
2a = 10mm). So d6 thiét ké bé cé thi nghiém dugc
trinh bay chi tiét & hinh 1.

Phong thiét
bi thuy &m

Phong & clia
can bd

38 kHz

Léng luu
gilr ca thi
nghiém

NGHIEM

Tang nuéce thu tin |
hiéu thuy &m

R R
[ \__+~—t—— Chim fia
thuy am

®)

Khung day I6ng

Hinh 1. So d6 cAu tric bé ¢4 sir dung trong thi nghiém xéac dinh hé sé phan hdi am
(A) mat bang thiét ké bé ca; (B) Tiét dién theo chiéu thang dimg
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Thiét bi st dung trong cac thi nghiém 13 hé
thdng thuy 4&m SIMRAD EK-60 Véi tan sb 38kHz
dugc 1ap dat trén bé ¢4 thi nghiém (hinh 1). Pau do
dugc dit ¢ vi tri trung tdm cua 1dng c4 thi nghiém
dugc gan v6i hé théng gia d& trén mot thiét bi ndi.
Cac dau do duge dat & do sau cach mat nude 1a
0,8m. B chuyén dbi tin hiéu (GPTs) duoc lip dit
trong phong thiét bi va dugc ndi voi hé théng may
tinh thdng qua mang LAN trén be cé thi nghiém.

Xac dinh hé so phan hoi am cua ca Khe ...

Trude khi thuc hién thi nghiém, hé thong thiét
bi thuy 4m dwogc hiéu chinh bang cic qua ciu hiéu
chinh tiéu chuan (Cu-60) dé dam bao thiét bi hoat
dong 6n dinh va chinh xac [(Foote, 1982; Foote &
MacLennan, 1984; Foote, et al., 1987). Téc do
truyén dan am thanh trong méi trudng ving bién thi
nghiém 1a 1.544,0m/s. Két qua hiéu chinh dwoc cap
nhat vao hé thong thiét bi, cu thé duogc trinh bay &
bang 1.

Bang 1. Két qua hiéu chinh thiét bi thuy am SIMRAD EK-60 sir dung trong cac dot thi nghiém

TT Théng sé hiéu chinh Tan s6 38 kHz TT Théng sé hiéu chinh Tan s6 38 kHz
1 Quacéau hiéu chinh Cu-60 9 Angle Offset, Athwart -0,05°
2 Hésb phan hdi am chuén -33,6dB 10  3.dB Beamwidth, Along 11,83 °
3 TS-transducer Gain -21,47 11 3.dB Beamwidth, Athwart 11,91°
4  SacCorrection -0,61 12 Pulse duration 1,024
5 2Way Beam Angle -15,50° 13  Nang lwong 1,000 W
6  Angle Sensivity, Along -1250° 14 Receiver Bandwidth 2,43
7 Angle Sensivity, Athwart -12,50° 15 Téc d6 truyén am 1.544,0 m/s
8  Angle Offset, Along 0,28° 16 Hésb hapthu 5,82

Thu thap va phan tich s6 li¢u

Trudc khi bat dau mdi thi nghiém, miu ca thi
nghiém dugc chuyén tir 1ong lwu giit sang 10ng thi
nghiém it nhat 1a 2 tiéng dé giam thiéu tic dong cua
viéc van chuyén va dam bio rang ca thi nghiém
hoan toan thich nghi v&i méi trudng trong 10ng thi
nghiém. Mdi mau thi nghiém bao gom 1 nhom ca
thé, khoang 3-23 ca thé/miu, dé giam thiéu kha
ning chdng lan tin hiéu trong qua trinh thi nghiém
[19]. Trudc va sau mdi thi nghiém, 1ong thi nghiém
dugc kéo 18n va vé sinh sach s& dé dam bao khong
bi 14n cac loai ca tap khac trong mau thi nghiém.
Sau mdi thi nghiém, todn bd mau c4 séng dugc thu
thap va tién hanh phan tich sinh hoc timg ca thé.
Cac thdng s6 sinh hoc bao gém: chiéu dai toan than
(mm), chiéu dai dén ch& vay dudi (mm), khéi lugng
c4 thé toan than (g), khdi luong cé thé khong noi
quan (g), khéi luong gan va khéi luong tuyén sinh
duc (g) va thé tich bong boi (ml).

S liéu thuy 4m duogc thu thap bang phan mém
chuyén dung ER-60. Tang nudc thu tin hiéu dugc
dat trong khoang tir 2,5m dén 4,0m tinh tir bé mit
dau do dé giam thiéu hiéu tmg “near-field” va
“gray-zone” [16]. Dir liéu cia mdi mau thi nghiém
dugc luu tri trong may tinh dudi dang cac biéu do
tich phan &m (echo-gram) dé tién hanh phan tich.

Céc dir liéu thuy 4m duoc phan tich bang phan
mém Large Scale Survey System Ver.1.3.1 la phan

mém chuyén dung hién dang duoc sir dung rong réi
trén thé gioi [10]. Cac biéu d6 tich phan am duoc
phén tich riéng ré, vai nguong gidi han “threshold”
dugc dit & muc tir -65dB dén -34dB dé loai bo cic
tap 4m cua biéu do tich phan am. Mdi biéu d6 am
dugc phéan tich chi tiét cho timg tin hiéu “ping”
trong tang nudc thu miu (& d6 sdu tir 2,5m dén
4,0m).

Viéc lua chon céc tin hiéu thu thap trong ving
“hiéu qua” ctia dau do dé tién hanh loc dir liéu dugc
thuc hién dua vao gia tri goc phuong vi (0) va tiét
dién am phan hoi (o) ciia mdi tin hiéu. Gia tri 6 cua
mdi tin hiéu dugc tinh todn theo cong thuc cua
Reynisson [21], trong d6 o 1& géc phuong vi tinh
theo chiéu doc truc am ““angle-off alongships™ va p
la géc phuong vi tinh theo chiéu ngang truc am
*“angle-off athwardships™:

0=o2 +

Gid tri hé s6 phan hoi am trung binh ciia m&i thi
nghiém duoc ude tinh tir gia tri trung binh cua tiét
dién &m phan hdi (o) cia mdi tin hiéu thu dugc
trong thi nghiém. Hé s6 phan hdi am dugc tinh bang
cong thitrc sau [5]:

TS =10 log (c/4m)

Gié tri am phan hdi 6 ciia mdi tin hiéu duoc tinh
toan theo Cong thirc ctia Foote [5] trong d6 TSc la
hé s6 phan hoi 4m bao toan ciia mdi tin hiéu:
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6 = 4710(TS/10)

Tuong quan gitta hé s6 phan hdi 4m va chiéu
dai dugc udc tinh theo phuong phap hdi quy phi
tuyén tinh ciia ham sé TS = a Log(L) + k [4, 13].
Tuy nhién, trén thuc té McClatchie, et al. [14] dwa
ra cong thirc thuc nghiém dé udce tinh twong quan hé
s6 phan hdi 4m va chiéu dai voi hé sé duong cong
a= 20. Nhu vay, tuong quan hé sb phan hdi am va
chiéu dai cua ca & day dugc biéu dién bang ham s
thuc nghiém sau:

TS =20log(L) + k

Dbi v6i cac thi nghiém ex-situ, cac tham sé sinh
hoc thuong duoc phéan tich va thu thap, nhu chiéu
dai, khdi luong, hé sé diéu kién (CF), hé sb gan
(LI), hé sé thanh thuc (GSI), hé sb bong boi (SBI).
Céc dic diém sinh hoc ndy c6 thé co tac dong dén
ham sé twong quan hé sé phan hodi 4m va chiéu dai
[6, 2]. Tuy nhién, sy anh huéng cia cac yéu té ndy
thuong rat kho xac dinh mot cach riéng ré. Ona va
Svellingen d4 dé xuét phuong trinh thuc nghiém dé
nghién ciru anh hudng cia cac tham s sinh hoc dén

ham sé twong quan hé sé phan hdi 4m va chiéu dai
cua ca nhu sau:

TS =20 log(L) + k + a.CF + b.Li + c.GSi + d.SBi

M&i tuong quan hé s6 phan hoi 4m va chiéu dai
cua ca ¢ trén dugc phén tich theo phuong phap h01
quy phi tuyén tinh lip bang phin mém
STATISTICA [22].

KET QUA NGHIEN CUU
Pic diém sinh hoc miu ca thi nghiém

Thi nghiém d4 st dung tong s 83 c4 thé ca khé
trong 6 dot thi nghiém. Hau hét ca thi nghiém déu ¢
tinh trang t4t, khong bi tray xudc va tap tinh boi 6n
dinh. Chiéu dai toan than trung binh cua cac miu ca
Khé trong thi nghiém 1a 14,8cm, dao dong trong
khoang 9,5 - 19,0cm. Khéi luwong trung binh I
khoang 44,8g, dao déng trong khoang 12,4 - 86,8¢.
Nhu vady, mirc d bao phu cac nhom kich thudc cia
ca thi nghiém tuong ddi tt. Chi tiét cac thong sd
sinh hoc ctia cac mau ca Khé trong thi nghiém dugc
trinh bay ¢ bang 2.

Bang 2. Gia tri trung binh cac thong s6 sinh hoc ciia cac mau ca khé trong thi nghiém, bao gom: chiéu dai
toan than (TL, cm); khéi lwong (W, g); hé s6 diéu kién (CF=W/L3.100); hé sé gan (LI=WI/W.100); hé sb
thanh thuc (Wg/W.100) va hé so bong boi (SBI=Vsb/L?.10000)

Chiéu dai toan than (cm)

MEu sb Khéi Iong (g) H_éns(') diéu He sc“')_ gan Hésb thanh Heé s_c“') béng
Trung binh Dao dong j kién (CF) (Li) thuc (GSi) boi (SBi)
1 11,4 9,5-17,0 21,5 1,4 2,1 2,2 5,6
2 15,6 10,4-18,5 51,4 1,3 1,2 1,1 6,3
3 15,9 12,8-19,0 51,5 1,2 1,1 1,0 6,5
4 16,3 14,3-18,6 56,6 1,3 1,3 1,3 6,6
5 15,4 13,4-16,9 45,7 1,2 1,2 1,2 6,8
6 16,8 14,9-18,9 58,4 1,2 1,0 1,0 57

Hé s0 phan hoi am

. Ngwéng gidi han Theta

$0 lwong
30.000 Nguéng gidi han

Theta = 5 dé

25.000-

20.000
15.000
10.000
5.000 II
-

00 05 10 15 2.0 25 3.0 35 40 45 50 5.5
Gia tri tong géc tin hiéu (Theta)

70.000 86 lwong
60.000
50.000 -
40.000
30.000
20.000
10.000

0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009

0

Gia tri am phan héi (Sigma)

Hinh 2. Phan bé tan suit cua gia trj tong goc tin hiéu (0) va gia tri am phan hoi (o) cua tin hiéu thu thap
dugc trong cac thi nghiém voi tan s6 38 kHz (dudng gach ndi: ngudng lua chon tin hiéu)
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Ca4c tin hiéu duoc lya chon dya vao goc phuong
Vi () va tiét dién am phan hoi (o) cia mdi tin higu.
Chi cac tin hiéu c6 gia tri 6 nho hon 5,0° va c6 gia
tri o nhé hon 0,01 mdi duoc lya chon. Téng s6 tin
hiéu dwoc lya chon dé tién hanh phan tich Ia
148.000 tin hiéu. Hinh 2 trinh bay phan bd tan sut
ctia goc phuong vi (0), tiét dién 4m phan hoi (o) va
cac nguong lua chon cua tin hiéu thu thap duoc
trong cac thi nghiém.

Xac dinh hé s0 phan hoi am cua ca Khe ...

Hinh 3 trinh bay phan b tin suét gia tri hé sb
phan hoi 4m (TS) cta cac tin hiéu thu thap duoc
trong céc thi nghiém véi tan sb 38kHz. Nhin chung,
két qua do hé s6 phan hoi am thu thap dwoc trong
cac thi nghiém dao dong kha 16n trong khoang tir
-65dB dén -35dB. H¢ s6 phan hdi am trung binh cia
c4 khé chung cho tit ca cic dot thi nghiém la
-41,8dB. Hé s6 phan hdi 4m co su bién dong kha 16n
gitta cac nhom kich thude khac nhau & cac dot thi
nghiém khac nhau.
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Hinh 3. Phan bé tan suat tin hiéu do hé s6 phan hoi am (TS) ctia ca khé thu thap duoc trong cac thi nghiém
V6i tan s6 38 kHz (duong gach ndi: gia tri hé sb phan hoi am trung binh)

Twong quan h¢ s6 phan hdi 4m va chiéu dai ciia
ca Khe

Hang s6 k trong ham s twong quan giira hé sb
phan hdi am va chiéu dai TS = 20* log(L) + k duoc
xac dinh bang phén tich hdi quy phi tuyén tinh. Két

qua wdc tinh phuong trinh tuong quan giita hé s6
phan hoi am vai chidu dai nhu sau: TS = 20* log(L)
- 65,4. D6 thi ham s6 tuong quan giita hé sé phan
hoi 4m va chiéu dai (khdi luong) cua ca khé trong
cac dot thi nghiém duogc trinh bay chi tiét ¢ hinh 4.
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Twong quan TS - chiéu dai ca thé
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Hinh 4. B thi ham sb twong quan hé sb phan hdi 4m (TS, dB) véi chidu dai (L, cm - hinh bén trai)
va khoi lwgng (W, g - hinh bén phai) cta ca khé trong cac thi nghiém véi tan s6 38 kHz

Phuong trinh tuong quan giita hé s6 phan hoi 4m
v6i chiéu dai toan than va cac thdng s sinh hoc,
bao gém hé sé diéu kién (CF), hé s6 gan (Li), hé sb
thanh thuc (GSi) va hé s bong boi (SBi) cua ca Khé
trong cac thi nghiém cu thé nhu sau:

TS =20 log(L) — 77,9 - 6,0 CF + 0,5 Li + 1,5 GSi +
2,8 SBi (2 = 0,93)

Nhu véy, két qua nghién ctru cho thay mirc do
anh huéng cua cac théng sb sinh hoc dén phuwong
trinh tuong quan hé s6 phan hoi 4m voi chiéu dai
cta c4 khé nhu sau: hé sé diéu kién (CF) > hé sb
bong boi (SBi) > hé s6 thanh thuc (GSi) > hé s gan
(Li).

THAO LUAN

Céc mau ca Khé sir dung trong mdi dot thi
nghiém c6 kich thuéc twong di tuong ddi dong déu
nhau. Mau ca song dugc luu gitr trong diéu kién tdt
tai bé ca it nhat 1a 2 ngay trudc khi chuyén sang
I6ng c4 thi nghiém. Mat khac, mau ca duoc chuyén
tir 10ng luu giir sang 10ng cé thi nghiém it nhét 1a 2
tiéng trude khi tién hanh thi nghiém. Két qua quan
sét tinh trang cta c4 trong 1ong thi nghiém bang may
quay video dudi nudc cho thay cac ca thé hoat dong
hoan toan binh thuong. Nhu vay, tac dong cua viéc
van chuyén, Iuu git hau nhu khong dang ké.

Trong thi nghiém xéac dinh hé s phan hdi am,
c4c yéu té anh huong dén két qua thi nghiém bao
goém cac dic trung sinh hoc cia ca nhu bong boi,
tuyén sinh duc, gan,... Foote [5] dé chi ra rang, hé sd
phan hdi am cua ca c6 sy dong gop tir lwong Am
phan hoi ciia bong boi 1én tdi 90% tong sb Am phan
héi. Nhu vay, su bién dong vé thé tich, hinh dang
bong boi anh hudng rat 16n dén hé sb phan hoi am.
Khi kich thudc bong boi giam, hé s6 phan hoi am
Cla ca cling sé bi giam [8]. Tren thuc té, kich thuorc
bong boi cta ca phy thude rit nhidu vao cac yéu td
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sinh trudng, didu kién cia ca nhu: hé s diéu kién,
d6 16n tuyén sinh duc, khéi lugng gan, d6 no cua da
day, ... Két qua th1 nghlem ndy cho thiy muc d tac
dong cua cac yéu td sinh hoc cua ca dén phwong
trinh twong quan hé s6 phan hdi 4m va chiéu dai cua
c& thi nghiém theo thir tu: hé s6 diéu kién (CF) > hé
s6 bong boi (SBi) > hé sb thanh thuc (GSi) > hé sb
gan (Li). Nhu vay, d6i voi lodi ca ndy & bién Viét
Nam, sy phat trién vé khéi lugng va chiéu dai (hé sé
diéu kién), phat trién tuyén sinh duc (hé sé gan) 1a
cac yéu t6 chinh dén sy bién ddi kich thudc bong
boi va qua dé gian tiép anh huong dén hé s phan
hdi 4m cua ca.

Bén canh do, Ona [17] ciing d4 cho ring yéu tb
mua vu ciing co thé tac dong dén két qua thi nghiém
va can phai duogc quan tim nghién ctru. Tuy nhién,
thi nghiém nay chua x4dc dinh dugc mirc d6 anh
huong cta yéu té mua vu dén két qua do hé s6 phan
hoi am.

Trong thi nghiém nay, anh huéng cta do siu tin
hiéu khong anh huong 16n dén hé sé phan hdi am
cua ca khé. So di vay 1a do tang nude lya chon tin
hiéu kha hep, gidi han trong khoang d6 sau tir 2,5m
dén 4,0m tinh tir dau do. Cac nghién ctu trude day
ciing d4 chimg minh rang hé s6 phan hdi am cua ca
khong bién dong nhiéu so voi sy thay d6i nho cia
do sau tin hiéu trong cé thi nghiém ex-situ trong
Iong c4 thi nghiém [15, 23, 18].

Cac két qua nghién ctu trude day vé danh gia
hé s6 phan hoi am cua ca trong cac thi nghiém ex-
situ ciing d4 chi ra rang, hé sé phan hoi 4m cua ca ¢
su bién dong cling véi goc boi caa ca [11, 20]. Tuy
nhién, trong thi nghiém nay, do han ché vé thiét bi
nén viéc xac dinh anh huong cia goc boi dén hé sé
phan hoi 4m khéng thyc hién dugc. Day ciing 14 van
dé can duoc giai quyét trong cac nghién ciru chuyén
su tiép theo.



KET LUAN

Phuong trinh tuong quan gitra hé s6 phan hoi

am va chiéu dai cia ca Khé & tan sb 38kHz ¢ ving
bién Viét Nam 1&; TS = 20* log(L) - 65,4.

Phuong trinh tuong quan gitra hé s6 phan hoi

am véi chidu dai va cac thdng sé sinh hoc cua ca
Khé & tan sb 38kHz & ving bién Viét Nam 1a: TS =
20log(L) — 77,9 - 6,0CF + 0,5Li + 1,5GSi + 2,8SBi.
Anh huéng cua cac théng sb sinh hoc dén phuwong
trinh twong quan hé s6 phan hoi 4m voi chiéu dai
cta ca xép theo thir ty: hé sé diéu kién (CF) > hé s6
bong boi (SBi) > hé s6 thanh thuc (GSi) > hé s gan
(Li).
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HYDROACOUSTIC EX-SITU TARGET STRENGTH
MEASUREMENTS OF SHRIMP SCAD ALEPES DJEDDABA
(FORSSKAL, 1775) IN VIET NAM

Nguyen Viet Nghia

Research Institute for Marine Fisheries-Ministry of Agriculture and Rural Development

ABSTRACT: Shrimp scad Alepes djeddaba is an important small pelagic species in Viet Nam, which
contributes a large part of the fisheries resources. The main objective of this study was to establish an
empirical estimate of the relation between target strength and length of shrimp scad at 38kHz, which can be
served for assessments of these resources using hydroacoustic surveys. The ex-situ experiments were set up in
160 m3 measurement pen, using SIMRAD EK-60 split-beam echo-sounder. Total of 83 individual of fish were
monitored in six sets of experiments. The TS-to-length relationship of shrimp scad was determined as
TS=20log(L) - 65.4. In consideration of biological effect, the TS-to-length relationship can be revised as TS =
20log(L) - 77.9 - 6.0CF + 0.5Li + 1.5GSi + 2.8SBi. The most influenced factor to the TS-to-length relation
could be condition factor > swimbladder index > gonadosomatic index > liver index.

Keywords: acoustic, Alepes djeddaba, ex-situ, shrimp scad, target strength.



