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Sorting Echoes of Sternoptychid Fish, Maurolicus muelleri,
from Quantitative Sounder Echograms with
Verification by Midwater Trawl

Akira Hamano* Kazuyoshi UcHIDA* and Yasuaki TAKEDA* ¥

Abstract

One of the key points to increase the accuracy of biomass estimation through quan-
titative echo sounders, is how to sort only the information of target species from the
continuous records along preliminarily settled transect lines.

The echo source probable was detected by midwater trawling aimed at various types
of DSLs found in the area along 200m isobath off Oki Islands, in the summer of 1986
to '89 and Nov. of 1989. Just before or after the trawlings, XBT and CTD were adopted

for collecting water temperature information.

Examining-in detail these records and vertical curves of volume backscattering
strength, which is the most effective information and usually obtained during an echo
survey, it became possible to settle the following criteria to sort out the echo of the
target fish, Maurolicus muelleri, from the continuous records.

1) Sounding at night and dawn is unsuitable for biomass estimation, because of
difficulty in separating the echo of target fish from that of other sources, as indicated
by the results of trawling. Therefore, daytime sounding is preferable.

2) Sort the information from DSLs found in the layer deeper than 150m of the cold
water area (below 7°C). As shown in Fig. 10, DSLs with catch of the target fish and
that without it were separated vertically and with respect to water temperature.

3) When DSLs are stratified into shallow and deep categories, the deep layer should
be chosen, as indicated by the comparison of Trawl No.16 with No.26 (Table 3) .

4) Adopt the information from the continuously recorded echoes of over —67 dB in

small clusters, as indicated by Fig. 1l.
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Fig. 1. Locations of midwater trawling.
O: daytime,  @: night, @) twilight.
Table 1. The outline of surveys.
Date Major subject Area

July 29-31. 1986
July 26-29. 1987
July 31-Aug. 1. 1988
Aug. 2-Aug. 3. 1988
Aug. 2-Aug. 3. 1989
Aug. 3. 1989

Nov. 18. 1989

DSL observation

DSL observation

Mid-water Trawl, XBT -
Mid-water Trawl, CTD -

Mid-water Trawl, CTD -

Mid-water Trawl, XBT -
Mid-water Trawl, CTD - XBT

Nansen cast North-East to West of Oki Islands

XBT West of Oki Islands
North of Oki Islands
XBT North of Oki Islands

North of Oki Islands
North-East of Oki Islands
North-East of Oki Islands

Nansen cast
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Fig. 2. The transect lines for DSL observation. Threshold 0dB 0dB
+ In meso scale survey. Sound velocity 1500m/s
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Fig. 3.

An example of echogram in DSL observation. Vertical curves, so-called ver-

tical distribution curve, indicate vertical profiles of volume backscattering strength

(SV) at | minute intervals.
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Fig.5. Time depending vertical variation of acoustical scattering layer observed
in meso scale survey (July 31-Aug. 1, 1988).
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Fig. 6. Time depending vertical variation of acoustical scattering
layer observed in small scale survey (Aug.2-Aug.3, 1989).
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Table 3. Catch by respective towing of midwater trawl.

Sampling Catch (kg/0.5hours)
Depth o "x"hamnfl‘conus Fnoploteuthis A'rclvosqo‘pz{s ’I'Od){{r‘o‘de‘s .
1 July 29, 86 20:12-20:32  55-64 11.25 7.35 0.3
2 29 21:30-22:02  30-60 204.2 3.15
3 30 13:15-13:45  125-150 * 1
4 30 14:20-14:55  150-206 2.14 0.15
5 30 19:12-19:45  27-65 60.3
6 30 20:15-20:53  50-60 0.81 2.2
7 31 08:47-09:55  179-189 31.8
8 July 26, 87 16:47-17:16 140-150 0.73
9 26 19:53-20:23  110-130 75 5 2
10 26 21:17-21:44 40-50 0.2
11 27 10:15-10:45 167-177 0.25
12 27 13:28-13:51 70-85
13 27 14:36-15:00  90-100 3
14 28 04:10-04:40  40-50 17.5 1.1
15 28 05:29-06:00 130-145 0.73 1.65 0.48
16 28 08:51-09:51  170-195 0
17 29 08:52-09:30  147-157 3
18 Aug. 2, ’88 09:45-10:15 209-219 5. 0.3 0.4
19 2 11:39-12:10  134-146
20 2 13:09-13:40 137-148
21 3 22:03-22:35  97-112 8.34 49.22
22 3 23:25-23:55  42-52 18.1
23 Aug. 3,89 09:59-10:42 198-208 0.84
24 3 13:02-13:42  208-223 8.565
25 3 18:45-19:05 113-123 40.2
26 Nov. 18 07:49-08:24  115-140 * 4
27 18 09:11-10:09  211-221 2.28
Note: *1 Two Trachurus japonicus and a siphonophor.

*2 Two individuals.
+3 15.27kg of siphonophor per 0.5 hours towing.
*4 An individual of Etrumeus teres.

— 300 —



FENHAEFECLZ2EABEF 2V Y TV OERRIMHEO 2 HOBEHFIEICOWT

3. & £

3—1. DSLOMEMMNES S SEEE

DSLOSHENHEMMICED LS IKEFH LTV S,
ZPHOSMCT B0, DSLBOBFEBELZ LIS 5 A
FicBBEIN 2O, SR, 5 BEICHTHERK
*Fig. 5, Fig. 6icR L7,

Fig. 5ICRT L DI, 1988FEEFILBIT B AV Ry —
MOBRITIE, 2BODSLA¥N, B LEEBODSLIE
140m{t:E, FEODSLIZ200-225m i iZ i —E D
RE R BN SEEINEE I N/, BIEFIOLI685E
Mo EEODSLIZE LA U RERER LN, B
MAEENDSLEE TN, LABRANGTENR
Mote LAL, HiREICIEDSLIZ20-75m & 120m T
HEFENS, F, HPEBO4ABFENNS 2BE LB TE
EY, BUBHIOEEILREES T4 &MBH SN,

—5, 1989FEEFEICIT - XRE—INZ& —ILDDSL
OEHl (Fig. 6) OFERIF, AV Xr—ILOBEALR
WO 1EODSLUMRNL I - 7o, HEMEEERIC
DWTiE, BfE150-200mBIc—EDEELFELIINS
BEINCEN BN EN S E LI Ly, 'EIKE
PmETER LK, Rohiid{-7, UL, DL
EBNT, 125-150miHRic ki @R E o h, S
DABEN S BUEBICBEH T 2HENTFE I N1,

CDEHICHABEIERO00mEEHEA L E LI
MBEUC B 2DSLIE, BELEAHSEESHETL,
BZERMIICEROD 2E(LET B NP oM ENT,

3-2. B rO—NICLBRERER
INOSODSLOBEBEAHONIT 7D, 0
BAWMEELTHB o —LERBLA, Z0EREE
Table 3I27RT, CORTIEWMERI, BSR4 HEL
T5720, NMBRMOEBERICEBRL TR L/,
QTEIER S NI T VDR, Fav )z yNn
FHshicoRleET, Z0> bEMI6HMPI0E, &
fCiE 7 R 3, MEARMICIE 4 RE@FIEITH -
7o % C THEEMENICELT 2DSLEOH & & K HHH
BORENEDLIICHBLTWANEMB I, H1E
fE & BAMY O ORFBEROBINICE b HIEE
Fig. TR Lo BB, BUEULZHEMBOEROMIC
REBZRBIEONKEIN DT, MNEBRLT 75
KMBESETEB LI, JOMMSF 2w Y LB
SNHWPEBEDSLOB X L3R —-HRLTWAI &N
BB TIAYSLIERFSNABEN S TREMER
L ETHRLLUAHOZDEDOTHERRBTE LM -1
N, BEABORE, BEBICERELAFavYIVE
B HBRBSEL, RWREIZI00-1200miGEICEE LTV S
EMNTREEN, IO & N0 (1971a ; 1971 b)
MiT-BEBICEEF 27 ) LY OBAEREE ZIE—
BMlUfce &7z, BUNMELYOF 7Y o VEHERR,
HZFTHOEIHBICB VW TRDZL, Fav )z ud
FERLTVWIHETETHE L LEL oN,
DSLEBORBEARALBORENL LSS L%
Fig. 8IZR T, SO IF 5 LICEEBINABGIE

HOUR
0 4 8 12 16 20 24
0 T T - ; T : : :
50} &
100 - &
-
E A 8 i
= 150} 0 H %‘ O
= . o
% — O tH  no cateh
’ﬁ‘ 0.1 - 5 kg/0.5
200 ¢~ D D S
8 &
250 F
300
Fig. 7. Catch of per half hour of target species by midwater trawl

for DSLs detected at various layers in various hours.

— 3801 —



HE

19894E 8 A 3 H18:45H0519:12 (HiZI319:11) ICEIM
AN/ 2 [EODSLME T, 80-90mIZ W E, 120-150
miIZEWENEHF I N, CORRB TEODSLE WS
IKBEERSIENL IS LTH S, BT bo—1
DPO0EBEEZRL, TRIEERICHM L%y ML
I—YDEFERL TS, COBFTRFvY Y
40. 2kg D AN S Nic, KIZ, Fig. 9 O, 1986
F7ANEDHERI®R (Hi%E19:14) P TERP
DDSLAFHRIZ19: 120 519450 MR L 7R & &
LTW3, CORIEF w066 2kghifli s,
EDRBIR SN -1, X SITQ)TINTET B
BEBFEMSBA SN 2EBODSLOS 5O TEA

-l e - K| R

RELI, COHRIEF0.SkgDF 2w Y YR SO
fzo UL, REICENMZ EBODSLIZ2VWTR, O
DEIIZFER T E LD - 1223, [EREDRE 1989411 A
BHIKA SN/, CODSLAEME & L7 8% No. 26
BTN TIEBOTITY, No 26TRIILALTY
(Etrumeus teres) | ROAMNFEHEN, Fav Yo
VIR ONIEN -7, (303, 1987 T A26H 985N &
B SN /ADSLAXE & L7c19:530 520:230 [,
BRELAKAERLTVSE, HRE VXTI NF
(Thamnaconus modestus) 75kg, ~¥/ % (Arctos-
copus japonicus) 5 kg, 4 ¥ 7 I (Buphausia pacifica),
Z WA A4 # (Todarodes pacificus) WEBEAIRE X

m ’ . - .
o, .., Mg, 3,789 o 18:5-18:2 e
50 - :
roo- FHzEid L i LTy ;§§§§31RAWL0PHMNG
pR SRR
150 o FERERY TI LU
200 - !
k- SEA BED
m
2009 G T T TUTOTT T Tt s s e s s e
150+ &
100 |am

Fig. 8.
net-telemetry.

] — ~ SURFACE
HEAD ROPE

doeaik - GROUND ROPE

Echogram of quantitative echo sounder with track of trawl and record of

302 —



EENHABEFEICLAARBET 29 LVOEERTIHMOLHOBEHMEIC VT

m- ’ R - N
o5, ., , July30.786 19127195 suprace
3 E]TRAWL OPENING
150 -
200 - 4 6;.._5?;‘5_‘.‘\_—(:; -O.a;;ﬁy.:jik \- _—55,20 : :_ . e _‘—SEA BED
o T il g B Bt
(1)
m July 28,87 8:51-09:51
0+ L LU LR . ) . N [ . 0 » R . “« e . . . _SURFACE
50 N U P
100
150
R Bk ) N RXN TN B I 1 .
i d- 2 n) BN G .
T W o Yol B ol e & o8 S N 1.
200 - .:t? L . :Z/ﬂ} -8 D) ? i yr » ; ’ ;-]TRAWL OPENING
k R §= -‘- « 0 : e, ~8.-&00 ~€0,-55/00 uyu -8
l 1
(2)
m 14 . _ .
0 _ | ulv 26, 87 19:53-20:23 e w o ... «—SURFACE
~, ] o . ->' g r‘ .-‘ ‘...4_..:. «k'\ 2 1o O 1 L
5‘0 — . BENEE D * i .-‘ i ) ) "‘v
100 —
. ::::]TRAWL OPENING
1504 ¥ i
; b e - SEA BED
200 [T e ~ . e
3000 Ll -e-2-4  -80,-30700 - Q1 -t-z-n ~80,-30-00 -.-2.." -80,-: L%
bl E:ék.s' B it
(3)
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Fig.11.

Different continuity and peak values of SV between the towings with

and without catch of target species (SV--taken at 0. Imile intervals).
For the towings No.10 and 13, all the echoes are lower than-80dB in SV.
For the towing No. 1, only a part of echoes were recorded.

D: Daytime towings, T, : twilight (dusk) ones, Ty : twilight (dawn) ones, N:

night ones.

@: Continuously recorded echoes, X :
frequency. Here, subscript is omitted in case of single value.).

[A]: Catch exclusively of target species, [B]: target species and other ones,

[C]: target species not caught (whether other species was caught or not was

not dealt.).

isolated ones (Subscripts show data
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