CRUISE REPORT: CRUISE LF4098 DEMERSAL FISH SURVEY

VESSEL: R.V. Lough Foyle (DANI) DATES: 28 September - 13 October 1998
AREA OF OPERATION: Irish Sea (North), ICES Division Vila

TYPE OF SURVEY: Otter trawl

OBJECTIVES

1. To obtain information on spatial patterns of abundance of different size- and age-classes of
demersal fish in the northern Irish Sea.

2. To obtain abundance indices for the ICES assessments of whiting, haddock, cod and herring.
3. To monitor external parasite loads in whiting and cod, by area.

4. To collect data and samples of sprat and juvenile herring for population / feeding study

5. To coilect samples of flatfish for a feeding study at Port Erin Marine Laboratory.

6. To esumate the biomass of the spawning aggregation of herring on the Douglas Bank using
acoustics during one evening.

7. To coileﬁ additional data on distribution and abundance of herring and sprat in the eastern Irish
Sea, by means of acoustics, to supplement data coliected during acoustic survey LF3798.

PERSONNEL
M.Armstrong DANI (SIC)
M. Dickey-Collas DANI (28 Sept - 3 Oct.)
C. Burns DANI (3-130ct)
M. McAliskey DANI
J Peel DANI
R. Snyder QUB (28 Sept. - 8 Oct.)
F. Amezcua PEML (28 Sept. - 8 Oct.)

METHODS

A commercial Rockhopper trawl fitted with a 20 mm Iiner in the cod-end was towed over three nautical
miles where possible at the stations shown in Figure 1a. Gear and towing procedures were those
employed on all previous DANI groundfish surveys. A stratified survey design with fixed station
positions was employed. The survey area was divided into seven strata defined by depth and substratum,
as indicated in Fig. 1a. The species composition of the catch at each station was determined, and length-
frequencies were recorded for each species. Sub-samples of cod, whiting, haddock and hake were taken
for recording length, mass, sex and maturity stage, and for removal of otoliths for ageing. The level of
infestation of whiting and cod by external parasites was estimated from the biological samples collected
at each station. Samples of flatfish were collected for a feeding study at Port Erin Marine Laboratory.
Sprats and juvenile herring were frozen for a feeding / population study at Queen’s University.
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During one evening, a series of transects over the Douglas Bank spawning grounds for herring was
surveyed using the Simrad EK-500 echosounder, to estimate the biomass of spawning herring as part of
a series of estimates over the spawning season. Echo-integration data were aiso coliected in the eastern
Irish Sea between trawl stations, to supplement data collected during cruise LF3798. Data were
archived using Simrad EP-500 software and backed up to digital tape. No trawis were carried out on
acoustic targets. The acoustic system was calibrated at the end of the cruise.

CRUISE NARRATIVE

RV. Lough Foyle departed Belfast Harbour during late evening on Sunday 28 September and
proceeded overnight to station 83 (Fig. 1a). Stations were fished as indicated in Table 1. Trawling took
place in daylight only, the vessel either lying at anchor during darkness or drifting/dodging near the first
station to be fished the following day. The net was badly damaged at station 88 on 30 September. Lost
netting, together with the temperature transducer, were recovered the next day. The remainder of the
survey was carried out using the spare rockhopper trawl. The mid-cruise break took place in Dublin
from Friday 2 to Sunday 4 October. The survey re-commenced at station 94 on Sunday morning and
;.md at station 35 on 8 October. An acoustic survey of the Douglas Bank spawning grounds for
herring was carried out during darkness on 5.6 October. The vessel returned to Belfast during Thursday
evening, 8 October, berthing at 21h.15. Calibration of the acoustic system was carried out off Island
Magee on Monday evening, 12 October, the vessel leaving Belfast at 18h.00 on Monday and returning
again during early morning on Tuesday.

WORK COMPLETED

Forty six hauls were completed. (Fig. 15 Table 1). The width of seabed swept by the trawl doors
increased from around 35m in shallow water (30m sounding) to around 45m in deeper water (80m
sounding), with variations due to tidal flow. The average headline height was 2.5 - 3.0 m. These trawl
parameters were consistent with previous surveys. Dense concentrations of the large jellyfish
Rhizostoma pulmo were encountered off Cumbria, where catches of up to 6 tonnes were made. These
clogged the net, reducing its efficiency. Traw] duration was reduced to 30 minutes at two stations to
reduce the problem. Length measures were carried out on all fish species at each station. Catch weights
’e recorded for most invertebrates. In addition, a total of 164 cod, 1047 whiting, 292 haddock and 87
hake were analyzed for length, mass and maturity and age. Cod and whiting taken for biological analysis
were screened for external parasites. Samples of flatfish were frozen for 2 feeding study at Port Erin
Marine Laboratory. Samples of sprats and juvenile herring were taken for analysis of diet and population
structure. Trawl data and length frequencies were archived using the groundfish survey data-base.

Transects surveyed acoustically for herring on the Douglas Bank are shown in Fig. 1b. Other portions of
cruise track where the EK-500 echo-sounder was deployed are shown on Fig. 1a.

PRELIMINARY RESULTS

A total of 65 species of fish were recorded in the catches (Table 2). The three species whiting, sprat and

haddock made up 75% of the total catch. The majority of whiting caught were 0-group fish less than 20
cm long (Figs 2 and 3). Very poor catches of whiting at or above the minimum landing size (MLS) for
the commercial fishery were taken off the Irish Coast in strata 2 and 3 (Table 3). The mean catch rate of
whiting above MLS in the western Irish Sea was the lowest in the time series (Table 4a). In the eastern
Irish Sea, catch rates of whiting above MLS have fluctuated without trend and have consistently been



much higher than in the western region where most commercial fishing takes place (Table 4a.b). Catch-
rates off Cumbria may have been reduced during cruise LF4098 because of clogging of the net witn
jeliyfish. Haddock above MLS continued to be abundant compared with earlier years (Table 4a.b). The
distribution of haddock tends to be very patchy (Table 3), with highest catch-rates of juveniles occurming
inshore in Belfast Lough, off Dundrum Bay, south of Dundalk Bay and off the Manx west coast. Larger
haddock were most abundant south of Dundalk Bay and south and south-west of the Isle of Man.

Preliminary indices of abundance for 0O-group and 1-group cod, whiting and haddock were obtained
from the length distributions (Table 5). More accurate indices will be available once the otoliths
collected during the cruise have been aged. Results are summarized below:

¢ Catch-rates of O-group cod (1998 year-class) were the lowest in the series. The catch-rate of 1-
group cod was aiso below average, confirming indications from the September 1997 and March
1998 surveys that the 1997 year-class of cod is also weak. These year classes will enter the
commercial fishery as codling in autumn 1998 (1997 year-class) and 1999 (1998 year-class), and will
have their greatest impact on the spawning stock as 3 —4-year olds in 2001.

¢ The 1998 year-class of whiting appears to be comparatively strong, giving the highest index for 0-
group fish in the series. Whiting of the 1998 year class will be represented in fishery discards from
1998 - 2000 and in landings from autumn 2000 onwards. (A preliminary index for 1-group whiting
cannot be obtained directly from the length frequency because of the overlapping length distributicns
of 1- and 2-year-olds.)

¢ The indeﬁc for 0-group haddock of the 1998 year class was the third highest in the series. Haddock of
the 1998 year-class will be represented in fishery discards from 1998 to 1999 and in commercial
landings from autumn 1999.

Data collected during cruise LF4098 will be incorporated in the stock assessments of Insh Sea cod,
whiting and haddock at the ICES Northem Shelf Working Group in June 1999, and in the ICES
assessment of herring in March 1999. EK-500 instrument settings used during the cruise are giver in
Table 6 together with the results of the calibration exercise on 12 October. A possible fault in the 120

«Hz transducer, following a temporary connection of a spare plug, preciuded accurate calibration at this
frequency.
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Table 1 Details of trawls during cruise LF4098 (Time in G.M.T))
pror——r —_— — =
Date Stxtion Time shot | Latitnde Locgitde Latimde Loaginude Depth {m) towed {am)
28-Sep &3 06h.19 s4 23101 5 1790] 54 2020] 5 16.80| 86.0 3.00
97 08h.53 s4 2034] 4 55.79] 54 17.68) 4 53.92] 760 3.00
46 10h.38 sa 1296l 4 5634 s4 1037] 4 s9.08] 820 3.00
99 12023 sa 770 5 125f s4 s2| 5 3.8 740 3.00
a8 14h.06 54 086 4 s990| 53 ssosf 4 584 55.0 3.00
51 15n46 | 53 54.16] 4 sv.a4] 53 s128] 4 s5815[ 730 3.00
29.5cp | 103 | 0619 | 53 3300 5 2603 53 3574 s 23.44] 840 3.00
105 | 08ha44 53 4075| 5 6.4 53 4277 5 244 710 3.00
| %0 1h.18 s3 a4.10f 5 22.13| 53 46.86] 5 19.95| 79.0 3.02
9 1h32 | 53 49.66] 5 534f 53 5266 5 623] 630 3.09
216 15h27 | 53 54070 5 1463] 53 s6.56] 5 1134 780 3.00
308ep | 100 | 06n31 ss 11.08] 5 40870 s4 sos] s 4108 260 3.00
17 oshis | s4 6a4] 5 3352] s4 sas| 5 2088 520 3.00
8t 10h.43 s4 1020 5 2704 54 718 5 2752 570 3.00
101 13h29 | 54 765| 5 18.%2| 54 a62| 5 1861 970 3.0
88 |— Nettom —=
01-0ct 70 08h.15 s4 168 5 4504 53 sss8f 5 4smy) 430 3.00
88 oohss | 53 5898 5 4058 3 5612 5 4243 600 3.00
208 | 13n07 | 53 5029( s 4s73| 53 4729 5 4667 570 3.00
7 15h.11 53 53871 5 5322 53 s334| 5 sso06 380 3.00
7 1mo2 | 53 s1s6] 6 532| s34892] 6 19 290 3.20
02-Oct 79 o6h2s | 53 436] 6 o042f 53 4086 5 584 330 3.00
75 | omniz | 53 422 5 suoi 531 3926] 5 s0.H| 560 3.08
92 oohss | 53 369 5 ss3s| s3 340f 5 ST 420 3.00
93 a2 | 53 3ts| 5 soa| 53 285) 5 494 360 3.00
04-Oct o4 oohso | 53 216) 5 ase| s3 243 5 468 760 3.00
56 12h07 | 53 300] 5 421f s3 206 5 374 T20 3.00
90 4ha7 | 53 392] 5 04| s3 363 5 418 800 3.05
05-Oct 76 osh2 | sa o8l 4 241] 53 s94 4 287 430 3.00
a3 | osmio | 53 492] 4 08| s3 469 4 mH 51.0 3.02
249 12h.28 53 461] 3 418 53 4s.or 3 461] 380 3.20
242 1shaz | 4 44 a4 19| s 72{ 4 36 310 3.00
06-Oct 7 06h.23 s3 s02| 4 a13] 53 a3 4 as2f 84O 3.00
102 | osh21 53 470 4 408 53 aaa] 4 389 590 3.00
245 a2 | 53 31s| 4 168 53 304 4 132 50.0 245
246 15h.39 s3 2020 3 a4a| s3 286 3 493 300 3.00
070 | 20 | oena7 | 54 321 3 372 4 sol 3 397 240 3.00
259 | O09h.13 se 1a6] 3 419 s4 175 3 433 360 3.00
258 | 115" s4 190 3 555 s4 204 3 s6s| 400 1.50
257 13h.54 54 231 3 439 54 2a5| 3 454] 300 1.63
64 15h.48 sa 346| 3 462| 54 37| 3 432 18.0 3.00
03.0a | 256 | oen17 | 54 380 3 551t 54 373l 3 s15] 290 1.52
63 oshiz | s4 383 4 109 s4 365 4 149 550 3.00
61 1th.13 s 333l a4 32| 54 333 4 2] 460 1.27
86 15ho0 | s4 3s1] 5 257 s4 38y 5 272 390 3.00
35 17h.04 sa 430 5 414 54 436] 5 364 180 3.00
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Table 2 Speéics compositions of caiches

(in kg) by station and survey stratum in cruise LF4098

(0.0 = < 0.05 kg)
Stratum 1 Stratem 2 o~
e (35" (85~ a7 1Goo] G 1 1> | (19 | (2
) Cod 2.4 28.0 09 0.0 26 61 | U1 0.2
S Whiting 0l 2942 | 1071 Teas | 2500 | 3684 | 1007 | 575 | 2632 330.%
D Haddock 012 | 141 0.2 4.5 961 | 2240 | 13 0.5 65 | 388.0
E Fiake 0.0 0.8 23 0.6 0.3 08 Q.3
» { Norersy pot 0.0 0.2 02 07
D |Poor cod 19.4 £3 184 16.7 0.2 12 03 0.1 5.1
3 Db 54 Q2 02
N Pollack 1.9
K Coalfish
B 1Blum 0.1
= i 413.0 93 33 0.6 0.) 49 210 26
: 60 | 452 | 35 12050 750 ] 1218 ) 1170
2.7 0.4 28 0.4 1.1
0.0 0.1 0.1 0.0 0.1 G.0 0.2
0.2 ]2 0.4 0.2 1.0 9.7 10.2
0.6 1.8 02 4.5 5.3 7.1
0.5
04 02 1.6
0.2 0.4
0.1
0.1 0.0
33 0.1 0.1 0.0 0.2 Y] 1.7
0.0
0.3
1.8 03 0.8
1.8 03 06
0.0 09
03 0.8
0.1 11 0.6 1.5 (K]
0.0 0.0 0.1
08 0.0
03 1.0 02 Q.1 0.6 23
0.2
0.5 0.3
0.1
03 0.3 13
0.0
0.1 0.0
15 | 26 | L7 57 28 10.3 [ %]
0.5
NEP | Nephopt 14.4 16.9 0.4 0.1 1.1 0.9 7.5 0.1
|PSV : 0.1
{PDB Pandatids 06
[CsX i 0.0
LMD wrxning crabs 33 0.1 0.1 0.0
IMIX Spider orabs a0 0.0
CRE Brown orsb
ATS Allotetins 04 5.0 0.5 24 09 0.1 0.5 04
v !tg 04 0.1 12.9 18 120 | 0S5 0.0 0.2 0.7
jsn" ; 0.0 0.9 0.1
EDC Eladone 03 0.2 [X] 0.6 04
OSC Quecn scallop [Y]
Large llyfish
AAC
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~able 2 contd.

Pl

Stratum 3 R Sratam 4
7013 (175](88) 17208 | (35 1790 (%6 [(93 [ Q| | S70](46) |cee) i (48,1 Q16 G % 1L [10)
od 38 04 ~28 | 39 71 | o0 04 s3 | 00 =Tu
vammg 218 | 1064 | 2248 ) 197.1 1 59571 111.8 | 2120 | 5252 | 2096 2007 ] 539 | £84 [ 1263 | 522 | #4009 | M4 ] 12081 1320
iaddock 0.0 s9 | 139 | 44 | 205 | 00 ) )45.1] 957 | 4600 22 0.1 775 L1178 23 | 2028 ] 4i% T BEEL
Haker 0.6 12 | 04 1.5 2.8 7.1 00 | e 19 | 07 0.8 0.5 04 54 0.3
Sorway pout 50 { 00 | 140 | 60 36 | 66 | 250 | 20 | &2 176 | 19 19 26 4.5 36 5.1 24 )
‘ Tmﬂ 4.1 ks | 85 | 93 | 22 19 | 62 | 116 1 275 22 | 47 | 75 | 523 | 25 [ 193 ] 5) 43 | 72
B -
- ollack
Zoalfish
- mp 1.6
 Bige whitmp 14 03 01 | ot | o) | 02
- %5 ] 100 J 1841 3ts | Bs3 | os | 21 | 252 | 110 15 ] 05 ] 53 ] o7 | o8 [ o8 | 281 19} 03
Som 01 | 175 [se83] 2217 ) 1561 ] 6.1 02 | 234 ] 97 20 | 02 | ol 00 | 00 | 02 00 | 00
anchovy 03 | o 17 ] 20 | 59
Sexrisde 0.0
Mackerel 0.2 72 1.6 0.6 1.1 0.2 1.0 0.6 2.8 04 0%
Tiore mackere] 06 | ol | 24 | 37 01 | 01 | 035 18 | 06 | 03 | 322 04
~y
: Plxice 2.) 04 21 | 163 592 132 1.0 14
Dab 12 | 03 | o3 0.0 1. 170 | 219 00 | 00 | 02 43 | o1 0.1
' Fuoemder
! Lemon sole 0.1 02 | 07 02 s 1.0 | 1.3 07 | 0.1
| ‘Dowr e 1.1 07 0.7
- iThic K aole 00 | o0 t 03 a0 | 08 0.0 04 Ts | 03 | 121 ( 13 ] a0 | O
S0k’ 0.0
| Loog | dab 05 13 1 03 { 02 | 05 02 | 26 1.0 48 1.1 30 | 0 18 15 | 27 | ot | 01
i Mhegrien 0.0 03
FWitch 00 | 00 17 ] o5 | 0.1 04 02 | 00
' Sealdfish
| Tooknots 00 0.1 0.0 0.0
{Tarbot 0.7
iBel
| Apgicxfish 14 ] ILS 11 23 | 09 1BO0] 05 | 43 | 33 30 | 36
| Asmentine 00 | 00 | 02 1.7
{Baterfiv bieany
| Congey eci L1 | 12 03 0.0 2! 139
| Dampenvette { ooRETION } 04 Q.1 13 9.6 1.8 0.1
| Drasoocttc (spored) 0.0 0.0 0.1 0.6
|Goly (Frie's) 02 0.0
Golry (other) 0.1 0.0 00 61
CGrrnard (prey) 09 j 07 | Ol 02 | o2 | 31 1 78 | 64 03 | 02 1.1 75 | 65 | 4s ) 120 [ 111
| Gaypard tred) 18
04 26 22 | 05 | 223 | 26 28
0z | 02 | 03 02 32 0.5 0.1 0.6 0.2
0.0 al 0.1 0.0 0.0
13
00 | 00 o1 | 00 01 | o2 0.0 03
0.0
oo t 00 ) 02 | 02 | 02 00 | 02 | 00 0.0
17 ]| Tt 35 412 19.1 | 95 [ g9 | 00 | 42 | 313 50 | 206 ] 25 1 1.0
8.5 s.1
6.7
20 5.4 08 | 09 | 58 | 32 114 26
%] 2.6
1.3 3.0
92 | 2501 30 | 86 ) 119 ] LS 0.1 08 T34 ] 342 | 428 | o8 | 526 | 116 201 | 104
Y 15 ] 0.1 03 | 04 | 01 02 26 | 03 | 04
17 03 | 03 06 | 05 | 0% 0.1 14 | 07
0.1 1.5 0.1 00 00 09 0.1
0.0 02 | 04 | 03 00 | 0.1 05 | 08 | 02 ]| 02
0.0
0.7 ] 10
0.0 80 | 32 1.7 16 | 03 06 | 04 30 | 06 o6 | 08 | 02 0.3
0.1 242 | 4.1 3.0 0.2 27 12 0.) 0.4 0.6 0.2 13
Y] 0.2 [H 0.1 0.0 03 1.5 13 0.0 1.7 oo | 06 | 08 06
0.2 04 0.} 1.0 1.0 0.1 0.1 03 0.5 0.4 0.1 0.1 02
0.0 o1 0.0 0.0
0.0
1. Numbers rather than weight
i -
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e 2 contd. '

i r N} N i
Straom 5 m = g IR Sirathm 7 B
{‘et] {6 242/] (249°] 350 [ (258 |.259 | BST) | {64/ 2l B43] (48] L1osh
2Y9 | 40 oz | 145t 50 | — = 23 2.0 120 § 230 § 22
g 481 | 26.1 76 | 26 | 423 13993 | 1574 | 106.1 | 480 | 733 2397 3065 | 678 | s00 | 775 | Mo
ock 75 | 139 610 | 112 | 21 2502 | 113 | 99 28
- 17 0.7 0.5 0,3 1.2 0.3 3.3 1.3
vav poRIt 0.0 03 0.1 04 0.1 0.0 0.0 1.6 [} 0.1 07
cod 48 | 562 366 | 458 | 899 ] 3¢9 16 27 09 | 04 0.3 1647 ) 130 | 69 23 91 1o
5.0 483 134t 22 | 71 35 6.0 06 | 114 [y 1.5 0.1 1.7
P 20 .5
dsh 2.1
1.4
whiting 0.1 0.
mg 0.5 0.5 0.1 06 | 312 | 10 | 08 02 0.1 06 1.5 0.0 0.2
o 0.5 20 13 | 03 28 | 03 43 69 0.0 00 | 0O
20wy 0.1 0.0 00 00 | 06
1ode
xerel 0.6 0% | 178 1 06 1.1 0.8
<= pockere] 0.6 1.7 L1 13 o0 ] oo | o0 | 00 | 00 02 27 23 0.0
™
= 6.1 4.1 36 | 18 [%] 20 | 06 | 144 | 196 | 416 27 9.3 1.9 21 )
5 12 04 0.4 L1 | 88 | 41 10 | 20 | 281 | T4 0.6 29 04 06
Ioder 0
o0 sole 9.7 24 1.1 0.3 0.1 07 0.2 0.9 21
ver wole 1.1 0.6 03 1.7 0.9 03 03 0.2
ciback sole 0.6 0.2 0.1 0.7 09 0.0 00 | 05
ncite 0.0 o¢ | 00 00 | 03
agroush dab 0.1 0.1
=D
=h
dfish 0.0
Senots
ot 1.1 09 sl
X 1.6 1.3
1ierfish 1.4 4.0 1.9
wentine 0.0
erfiy blewry 0.0
ey o 19
m!m) 24 15 0.5 0.8 0.4 0.3 04 1.7 0.0 [X] 04 0.1 [11.]
M!M 0.2
2oy (Fric's)
b (other) 00 | 00 o0 ] oo | 60 | 0o | oo | 0O 0.0
—mard {grey) 22 12 1.2 1.1 0.6 1.1 03 [ o1 | o6 0.7 0.4 04 1.0 1.3
<roxrd (red) 03 0.1 144 | 40 49 13 2.2 24 | 109
arnard (tab) . 1.7 ‘43 23 29 39 1.4 1.1 EX) 3.1 29 18 27 ¢ 124 | 25 1.7
»em Dory 0.4 13 K 04 03 0.3 0.3
ot
efoh - 0.0
o “1 00 § 00 0.0 0.0 00 | O 00 0.0 o
= band fish (Cepola)
‘ockiing (bearded) _ 80 80 | 96
>andee] {greater) ) 0.4 12 0.0
~mdes] (lesmer) ' 0.0
Y 0.0
»aaks blawry
yowver (lewey) 0.0
e spotted dogfith 77 | 123 90 | 1205 ) 590 169 | 15.1 6.1 6.3 300 | 18 22 1 217 | 413 | 413
rem sponed dogiish_ 30 1.1 106
smoothehotind (commmon) 6.6
Smonth-hoand (sarTy) 36 146 | 28 20
Sexzrdop B 20.9 16.7 4.1 [¥] 54 3464 | 40 1.6 3.8 11
Tope . 115 4.5 6.0 11.5 16.0
Thorohack 1oy - 13 5.7 B9 1.7
Homeivn ray 1.7 1.5 114
Blonde ray 29
Cucioo ray i 1.6 14
Nepirops i 1ws | 75 1.0 | 09 0.1
- - .0
Swonmngenbs 00 | 0l o5 1 oo | o1 | 02 | 10 | 23 00 {2
1 Souter crabs
i Brown crmb
iAllotestiris 0p | 02 o) | o2 | 01 | 00§ oI 00 | 00 | 04 (Y] 06 02
[ Loimo 0.7 2.6 6.8 0.2 0.3 15,2 ] 0.4 108 | 05
|Sepiola 0.) 0.1 0.0 0.0 00 | 00 02 | 92
|Eledone 0.1 02 06 | 0.1 0.2 0. 0.0 0.1
ICugen scallop 0.6 12 | Loy | 25| od 0.3 0.1 3.2 0.5 [F)
Lares weitvhish’ 4 a 26 | 14 | 6 | 300 | 100 | 300 ] 70 20
Aphrodse 0.0




Table 3 Catches in kg per 3 nautical miles (approx 1 hour) towed, for fish below and at or
above the minimum landing size of 27 cm (whiting) and 30 cm (haddock) during

cruise LF4098.
WHITING HADDOCK
STRATUM |STATION below MLS above MLS below MLS above MLS
1 35 1061.6 63.7 185.9 353
86 207.7 66.5 6.5 1.5
83 80.1 0.5 0.3 0.0
2 81 164.0 0.8 36 1.0
100 2509 0.0 %6.1 0.0
70 367.7 0.7 215.1 89
71 100.7 0.0 1.3 0.0
B 73 90.9 04 0.5 0.0
79 261.9 02 6.5 0.0
92 329.5 1.0 388.0 28.9
3 101 38.1 3.6 0.0 0.0
17 105.7 0.7 5.5 0.4
. 88 233.8 1.0 129 1.0
208 196.3 0.8 44 0.0
75 5802 0.0 20.0 0.0
90 110.0 0.0 0.0 0.0
56 212.0 0.0 276 117.6
93 5234 1.8 94.5 12
94 209.6 0.0 85.2 374.8
4 97 193.9 1.7 22 0.0
46 52.8 1.1 0.1 0.0
99 842 4.1 17.4 10.1
48 100.7 25.6 24.1 93.6
216 51.7 04 0.6 1.7
51 362.3 78.6 137.6 652
96 ' 319.0 153 36.5 4.7
50 177.0 38 0.1 1.4
103 131.8 02 3.7 322
5 63 75 18.6 0.6 133
61 16.8 98.7 0.0 17.7
. 7 T7 2793 2713 15.7 2502
102 54.9 12.9 24 89
76 0.0 00 0.0 0.0
243 5.6 342 0.0 0.3
245 1.7 31.8 0.0 0.0
105 ' 56.5 1.1 13 212
6 246 7.5 53.5 0.0 0.0
242 0.6 1.9 0.0 112
249 - 174 2.1 0.1 1.9
250 184.7 2144 0.0 0.0
258 2372 71.6 0.0 0.0
259 792 26.9 00 - - - 00
257 65.0 234 00 - - 0.0
256 143.5 5.1 0.0 0.0
64 217.8 219 0.0 0.0
Mean: Strata 2 - 4 210.1 5.7 473 20,7

coisurv_ghiil 198vexthadwhg.xls




Table 4

(a) Autumn surveys

Time series of DANI trawl survey indices of abundance of haddock and
‘whiting at and above the minimum landing sizes of 27cm (whiting) and
'30 cm (haddock). Data are kg per 3 nautical miles towed.

LF4098

WHITING HADDOCK
western eastern western
Survey Irish sea Irish Sea Irish Sea
1991 27 n/a 1
1992 12 34 1
1993 27 45 1
1994 9 58 9
1995 16 48 23
1996 19 41 27
1997 13 67 51
1998 6 34 30
(a) Spring surveys
WHITING HADDOCK
; western eastern western
Survey Irish sea Irish Sea Irish Sea
1992 31 104 1
1993 21 42 8
1994 21 69 8
1995 23 60 5
1996 58 59 31
1997 16 32 63
1998 20 67 27
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Fig. la. Trawl station positions for cruise LF4098. Echo-integration was carried

out on transects indicated by dashed lines.
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Fig. 1b. Transects sﬁrveyed acoustically on the Douglas Bank spawning
grounds for herring.
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Table 5 Preliminary indices of abundance of O-group and 1-group cod, whiting and haddock
from cruise LF4098, based on length frequency data only. Data are mean numbers
caught per 3 nautical miles towed. Indices from previous autumn surveys covering
the eastern and western Irish Sea are also given. Indices for March surveys are
given in Table (b).

(a) Autumn surveys

COD WHITING HADDOCK
SURVEY 0-gp 1-gp 0-gp 1-gp 0-gp 1-gp
. 1991 175'
1992 0.6 10.8 1454 995 1 8
1993 7.9 5.5 1554 425 45 1
1994 133 9.5 2450 686 567 11
® 1995 7.8 12.1 3199 483 17 102
1996 14.8 4.8 2628 605 1433 12
1997 4.2 13.5 3219 | - 655 164 397
174098 1998 0.4 3.6 3641 n/a 417 39

1. Assuming zero abundance
in eastem lrish Sea

(b) March surveys
COD WHITING HADDOCK

SURVEY 1-gp 1-gp 1-gp

1992 234 1477 15.3

1993 1.7 : 667 14

1994 13.8 1790 6.4
. 1995 7.1 1696 248.2
1996 113 1478 10.7
1997 54 1419 251.0

1998 1.7 1730 39.1
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Table 6 EK-500 instrument settings used during cruise LF4098
Also given are revised 38 kHz settings after calibration on 12 October

Transducer ES38B ES120-7 ES38B (revised)

Serial No. 28877 26352 28877

Frequency 38 kiHz 120 kHz 38 kHz

(1) TRANSCEIVER MENU (not used in survey) On-avis calibraron Lobe
Absorption coefficient 10 dB/km 38 dB/xm 10 dB/km

Pulse length Medium (1.0 ms) Medium (0.3 ms) Medium (1.0 ms)

Bandwidth Wide Wide Wide

Max. power 2000 W 1000 W 2000 W

Angle sensitivity 21.9 21.0 21.9

2-way beam angle -20.5dB -206d8 -20.5d8

Sv transducer gain 26.11 dB 25.60 dB 26.08 dB

TS transducer gain 26.43dB 25.80 dB 26.34 dB 26.03 dB
3 dB beamwidth Alongship |72 deg 7.1 deg 72 deg 7.1 deg
3 dB beamwidth Athwartship }7.1 deg 7.1 deg 7.1 deg 6.6 deg.
Alongship offset -0.03 deg 0.0 deg -0.12 deg
Athwartship offset 0.10deg 0.0 deg 0.06 deg

(2) OTHER SETTINGS

Operation menu:

Log menu:

Layer menu: |

Printer / EP-500 settings:

Ping rate = 0.6 s { 50m,100m, 150m range); 0.8 s ( 250m range)
[25m range not used)

Mode = ping based
Ping interval = 1490 (50, 100, 150); 1115 ( 250m range)

Superayer = 11 - 250 metres

Layers: 8-11, 11-25, 2550, 50-75, 75-100C, 100-150, 150-200, 200-250
Sv colour min. =-70 dB

TS colour min. =-60 dB

metres

TS detection menu: TS min. = -60 dB
(both frequencies) Min. echo length=0.8
?i Max. echo length=1.3
Max. gain compensation = 3.0 dB
Max. phase deviation = 4.0 dB
Bottom detection menu: Minimum level = -45 dB
cusurv_gfsNf4098extitabb s
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Fig. 2 Length distributions of whiting in strata | - 7 during LF4098.

Data are mean numbers caught per 3 nautical miles towed. (Note different scale instrata 2, 3 and 5)
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Fig. 3 Avemge percentage length compositions of whiting, cod, haddock, ‘plaice and herring
during cruise LF4098.
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