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Intreduction

in 1996, multi-species comparative fishing trials were carried out between the FRV Alfred Needler using the “old
standard * survey trawl, Engel 145 high lift otter trawl and her sister ship the FRV Wilfred Templeman using the
“new standard” survey trawl, Campelen 1800 shrimp trawl. The objective of these comparative fishing trials was to
derived conversion factors to re-calculate the 1984-95 spring and 1990-94 fall Div. 3LNO bottom trawl indices from
Engel trawl units to Campelen trawl units. These survey trawls are described in detail in McCallum and Walsh
(1996). An analysis of these comparative experiments produced conversion factors for five groundfish species
(Warren et al. 1997). A total of 154 successful paired tows were conducted during February and March of 1996 in
which one or the other trawt caught yellowtail flounder.

This paper illustrates the effect of the converting yellowtail flounder Engel trawl indices into Campelen trawl units
for the NAFO Div. 3LNO survey data for the period 1984-95. :

Methods

Length frequencies of yellowtail flounder were standardized for towing distance for data from the 1984-1995 Engel
spring trawl and 1990-94 fall trawl surveys and converted into Campelen trawl indices. Conversion factors
calculated by Warren et al. (1997) were applied as follows: : :

The new numbers at length v
Yi= R*ﬂ;

where R =ratio of Campelen/Engel catch in numbers at each length
n; is the number at length in the fishing set

where log.R = a+b[x- X, log(x)] when 22<=x<=39cm
and log R = a+bx, [1-log{x,}] when x>39cm
and R=7.6 when x<22 cm
where X is the length class mid-point
X =39 cm

a=38.851584; b=10.3767125
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The converted length frequencies were summed to give converted number of yellowtail flounder for cach set in both
the spring and fall time series. Annual length-weight regression parameters were applied to the converted length
frequencies to estimate converted weights at age for each set: A tow distance of 0.8 nm, a wing spread of 55.25 ft
(16.84 m) and a tow duration of 15 minutes were the standardized parameters used to calculate swept area m(hces of
abundance and biomass of Div 3LNO spring and fall vellowtail flounder.

Results

Tables 1 and 2 and Figures 1 and 2 give the population abundance indices at age of yellowtail flounder for the spring
(1984-95) and fall (1990-94) surveys for both the Engel and converted Campelen trawl units. Up to and including
age 4, the indices show the differences between the two sampling trawls, From age 5 onward, both indices show
similar trends until oldest ages are reached and the data are sometimes mare variable.

The age 1+ spring abundance and biomass indices for the Campelen trawl units show greater variability in the
1980’s than in the Engel series (Figs. 3 and 4). The fall indices seem to track each other well. .

Discussion

A length based conversion between the Engel and Campelen for yellowtail flounder has been derived for NAFO
Div. 3LNO spring (1984-95) and fall (1990-94) time scries. Engel trawl surveys that are dominated by small fish
will show greater Campelen numbers, for example 1989 spring survey and 1991 fall survey.

As age increases, the discrepancy between the two gears decreases. At age 8 in the spring survey we start to see
some overlap in the indices, especially at age 10. However, in the fall there is no overlap at older ages. There is
greater variability in the indices of younger ages. The lack of small fish in the converted data is the result of the poor
efficiency of the Engel 145 otter trawl in catching small yellowtail flounder when compared to the Campelen 1800
shrimp trawl (see Fig. 5). Walsh (1992) demonstrated that 95% of yellowtail flounder under 23 c¢m (~age 3 yr.)
escaped under the footgear of the Engel survey trawl used onboard the FRY Wilfred Templeman. Interpretation of
year class strength below age 3 in the new converted time series should be treated with caution.

At this point in time, the spring survey trawl indices of Grand Bank yellowtail flounder for 1971-1982 derived from
a Yankee 41 otter trawl (see McCallum and Walsh 1996) have not been converted into Campelen trawl units. The
index of abundance has been converted from Yankee units into Engel trawl units but not the biomass. Double
conversions of this data into Campelen units will be explored at a later date

References

Brodie, W.B. and S. J. Walsh 1988. An update on the status of the yellowtail flounder stock in Division 3LNO
NAFO SCR Doc. 88/38:42p -

McCallum, B.R and S.J Walsh 1996. Groundfish survey trawls used at the Northwest Atlantic Fisheries Centre
1971-present. NAFO SCR Doc. 96/50 18p .

Walsh S. J. 1992. Size dependent selection at the footgear of a groundﬁsh survey trawl. N, J, Flsh Mgmt 12:625-
633

Warren, W., W. Brodie, D. Stansbury, S. Walsh, J. Morgan and D. Orr 1997 Analysis of the 1996 comparative
Fishing trials between the Alffed Needler with the Engel 145 trawl and the Wilfred Templeman with the
Campelen 1800 rawl. NAFO SCR Doc. 97/68:12p. .




woajqoxd g1ens SuISSiu 03 UCITESNE OU 1M SADAINS ISOU} WIOK BIED [BNIIB JU) PIST 2ARY IM

QI3[ "(S]IEIRP JOF 8861 US[EAA PUR 2TPOIG 238 ) sAdANS Funids 21) JO JUDLUSSISSE [RNUUR 2Y) Ul Bens FUISSILU 10J JUNOOE 0] pash sem [ppowl e dnnw e'¢4-§86 T WOIL]
‘GLE PR ‘€£€ ‘TLE “E9E “TGE FI19F “0SE JO POISISTOD PUB NIE "AI(l UL 2Jom BIENS PRI29[as 2591, "100d sem 93v10A00 A5AMS TDYM SIBIA 2501 Ul BIRNS FUISSTur [0) 1Un0de
01 ‘ON’IE "Al( U1 BJRXIS 3T JO [[2 JO PEAISU! ‘BIRIS PIIIOJSS WIOY PIALBP 31aM /8-186 | woly aFe 18 s1aqumu uonelndod a1 sa1oads s1g) Jo s1uatussasse snofasid uf |

. .
' 1'8¢ L% 4 voL £'oF §'19 8948 L'Ls [t FANTA {3832 - Pl 6'761 +L
,, : - 886 8L [qtral 6LL 1'871 9tel Il 6 ¥01 a9l Tog681 0 TOOC 0ot +§
6C 'l 8T LE9 12%°] 078 99T 8¢°C oL £L7] £s's 9¢°¢ vorl
L101 08 1a7q! 1921 Srel gIvl L'8¢1 gl 6691 8061 9'c0C 9°30¢ +1
. [e10],
00 00 00 00 00 +'0 <o €0 £0 +'0 £'0 I'o 01
0 01 LE L't 6'C 14 0¢ L9 8y L'y 6'C 9y 6
61 0vl §'st S 6l I'st 691 (189 2 st Lty 98¢ 9'09 8
9'8¢ £'0t Ly 8¢t 6t ovy £'8¢ 18 9 1L 996 L6 9°LTl L
4 A A - ot 997 $'6t 9'87 8'8¢ 90l §le -£0e R3S (A% 9
1’8 6 L'el 601 ULE ot Lse 't 6 801 . L'TrT 0Lz 4
8¢ A 't s 65 L 8'te t'C A [ ' 4 [ 14
1’0 £'0 0 I'1 14 Lo ¥e £0 g1 I'o o | €0 £
00 00 oo 10 o 00 o 00 90 00 00 00 (4
00 0o 0o 00 00 00 0o 00 0¢ 0o oo 00 I
S661 b661 £661 661 1661 0661 6861 8861 L861 9861 . 9861 ¥86l Ieakfody

“|men Jo10 YIf Y3 ¢y [95uq ot uo paseq ONTE “AKT U skaams gsypunoid Supids Telpeue) WOIf IOPUNOY [{RIMO[[A JO (SUOI[[IUN), X3pul 2ouepungy | 9192,

—



y

' 6'€8 99 911l 96¢ 906 A %) 9cel goLl I91e Leel 98LT +L
8¢9l £5tl 1'L0T erl 0'$pse 9L 6LEC £iLl TELL I'ele 06lt L'¥0S +&
1z I'tl <6t VoL 199 <le 0s6c [Ae) (VR Al 6'CI 4y 5413 rorl
€L81 18140 £9vT SLIT [A174% ¥L9E 6°CES 970t Zree [§:14> 8ELE A 44 +1

LU B

00 00 a0 00 00 L0 Vo 00 0 Lo S0 10 o1
£0 9l 9% ¥ Ol 4 i I'e L6 0L [0l 1 4 0L 6
08¢ £o0e L9 €Ll '8¢C 1A 95T 0€o 959 9't9 €68 698 8
LS £y t'69 '8¢ 6'LS V¥ £9¢ 8¢9 ¥'e01 L1kl 9eel 1 738 L
LAFAY 1A 4 XA 69 OvL '8¢ 9vs L0 8's¢ gL 868 01l 9
Sve 89T Sev $9¢ 68 16 6'L6 el 6Lt ot 4% 158 g
66l 'L t'ge 9°¢s LS ¥'8L 6'05¢ 65T 008 [AL R €L 67t ¥
9'1 6's ¢t 6Ll <L . 9T L0y L'y g0g L'l I'L1 L9 £
00 00 £0 ol L'l (A oy Lo o1 00 <0 00 4
0o o0 00 00~ 00 00 00 00 00 a0 00 00 [
S661 r6e6l £661 061 T1661 0661 6861 8861 L861 9861 £861 ¥861 23v

-sjum |me dunags oajedute ) o] panoatos ONTE ‘Al U1 sAaasns ysgpunols Suilds uglpeue)) woy Jopunof [lewmo)[ak Jo (SHOI[IW) Xopul 3dURpUNgY 7 3]9BL




——

Table - Abundance index (millions) of yellowtail from Canadian fall groundfish
surveys in Div. 3LNO based on Engel 145 high lift otter trawl units, 1990-94

Age 1990 1991 1992 1983 1994

1 00 0.0 0.0 0.0 0.0
2 0.1 0.1 01 - 0.0 0.1
3 22 2.4 1.2 0.7 . 04
4 59 6.6 59 22.3 46
5 16.9 15.1 10.0 356 15.4
6 229 33.8 18.5 46.2 39.8
7 30.3 36 31.1 406 482
8 13.4 209 176 13.8 355
9 14 2.2 28 08 1.0
10 0.0 0.0 0.0 0.0 0.0
Total '

1+ 93.1 117.1 87.2 160.0 1450
1to 4 82 9.1 7.2 23.0 5.1
5+ 84.9 108.0 80.0 137.0 139.9

7+ 451 59.1 51.5 55.2 84.7

Table #. Abundance index (millions) of yellowtail from Canadian fall groundfish
surveys in Div. 3LNO converted to Campelen traw! units, 1990-94

Age 1990 1991 1992 1993 1994
1 0.0 0.0 0.0 0.0 00
2 1.3 1.6 1.2 0.9 23
3 11.3 37.2 18.6 6.6 59
4 28.9 64.5 535 74.4 38.5
5 443 469 34.0 104.5 484
6 - 385 61.2 337 77.5 70.9
7 450 52.4 456 67.3 69.8
8 19.9 29.8 25.0 36.4 50.5
9 22 = 34 42 38 17

Total :
1+ 191.4 297.0 2159 3715 288.0

1to4 115 103.3 734 82.0 467
5+ 149.9 193.7 1425 289.5 241.3

7+ 671 856 748 107.5 1219
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Comparison of population abundance estimates from Engel 145 otter trawi surveys with

converted Campelen 1800 shrimp traw! units, 1984-95 spring survey.
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Comparison of population abundance estimates from Engel 145 otter trawl surveys with
converted Campelen 1800 shrimp trawi. units, 1984-95 fall survey.
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Fig. 3, Abundance indices at age 1+ for yellowtail flounder from 1990-94 Engel 145 otter
trawl survey and converted into Campelen Trawf units, Div 3LNO.
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Fig. 4. Comparison of yellowatil flounder survey indices from the Engel traw!
with converted indices from the Campelen trawl, Div. 3LNO.
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A comparison of the relative efficiency of survey trawls in catching
yellowtail flounder during the 1995 spring (Engel) and fall (Campelen)
groundfish surveys of Div. 3LNO.
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