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SUMMARY

An updated index of spawning biomass for west Atlantic bluefin tuna is presented. The .
index utilizes larval survey data through 1992. ' Introduction
ICCAT assessment working groups have applied this index to infer information on
abundance of large bluefin tuna in the west Atlantic Ocean. That the index is based on the results
of spawning in the Gulf of Mexico is considered usefu!; other indices available for large bluefin
in the west Atlantic are derived from fishery data which could conceivably include catches of fish
which had migrated from the eastern. Atlantic. . : s

RESUME . Lacval Survey Data

Un indice actualisé de la biomasse reproductrice du thon rouge de I’Atlantique ouest The data used for previous larval survey indices were reviewed and 1991-1992 data were
incorporated into the updated analysis. In this update, data from 6 stations sampled in 1982 and
from 2 stations sampled in 1988, for which flow meter readings were missing, were included in
analysis. The 1982 stations werc assigned the average over all years, flow meter readings at
stations sampled within 0.25° of the 1982 station positions. The 1988 stations with missing flow
meter readings were assigned the average value from all stations sampled by the same vessel in
1988 The effect of these assumptions on larval density estimates are described below. The
methods described in Scott and Turner (1992) were employed in this analysis. The preferred
method of analysis involves only data coliected during May. However, for completeness, data
from all stations were also analyzed. The summary data table for the updated analysis is
presented in Table 1.

est présenté. L'indice utilise les données de prospection larvaire jusqu'a 1992,
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where y indexes year, s indexes sampling station, i (= I.,..., k) indexes individua! larvae_, A the
surface area sampled, D, the age of each larvae sampled (in days) and Ry, the gear efﬁclencx
estimate applied. Variability in /,; was estimated using the delta method (Seber 1983), assuming
independence between the product terms, as follows: )
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We estimated average annual larval density, 1,, taken to be the annual index value, and
the variability in the index due to among station effects (Vd,,)) from the station sample mean
and variance of the log, transformed I, » estimates using the A-distribution method (Pennington
1983). Thus,
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where m, is the number of stations sampled with larvae, n, the total number of stations, 7, and
s,? the sample mean and variance of the m, log, transformed I, , values, and
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A convergence criterion of 0,001 was used in calculating this series. The estimate of among
station variance (V(7,,)) from the A-distribution method (Pennington 1983) takes the form:
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Since sampling was conducted in a two-stage fashion, the overall variance about I, was
calculated as the weighted sum of the A-distribution variance, which incorporates the variable
proportion of zero catch information into the estimate as well as inter-station variability for the
positive catch stations from equation (7), and the variability contributed by uncertainty. within a
station due to ageing and gear effects as estimated from equation (4). Thus, overall variability in
the estimate was taken as:
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where N represents the total possible number of stations in the study area (approximated by the
study surface area). Since the number of possible stations in the study area is very large
compared to the number sampled, the weight given to the within station term Va,,)) is
negligable and the overall variance is approximated by the among station term (V(1, ).

Table | provides the updated results through 1992. Figure 1 shows the resulting pattern in
the larval density estimates over the available time series, Inclusion of the additional station data
in 1982 and 1988 resulted in increased estimates of larval density for those years. In 1982, 1 of
the 6 additional stations had larvae (2 additional fish), whereas in 1988, both of the additional
stations had larvae (7 additional fish). Inclusion of these stations in the analysis of May data
resulted in a 6% increase in the estimated mean larval density for 1982 and a 17% increase in the
estimated mean larval density for 1988,
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Yoble 1. Summery of the ﬂud tarvel survey dete used in estimating the snnual tarvel tndex values andt sssociated variences. 1
Year
n ™ ) R [ 8 8 8r
SANPLING DATE RANGE 302-512  502-330  501-326 415528 422-52%  421-512  423-522 418-521 420-525  426-519  A21-630  A17-S2) 422-%21
SYATIONS SAWPLED 9 ™ 2 127 92 ™ T4 ™ n 76 144 ™ [
Tovws 19 o1 32 127 92 o7 74 n n 76 b ™ 3
STAT SANPLED V LARVAE 8 35 6 2 14 9 4 5 15 10 10 4 13 L
TOUS SANPLED W LARVAE 8 &k 6 22 1% 9 7 5 15 10 10 4 ;i 6
YOTAL CATCX 2 281 20 7% 68 16 12 10 " 36 23 14
WEAN LENGTH OF LARVAE .7 41 4.6 4.1 3.5 4.2 4.9 5.0 5.5 4.1 3.9 3.8 3.8
UIRVAE LENGTN RANGE 3.4 8.1 2.4~ 9.5 2.7- 7.0 2.0-10.7 2.0- 6.8 2.9- 6.0 3.5- 6.0 2.3- 9.2 2.3- 7.0 2.5- 8.0 2.6- 7.5 2.4- 6.0 2.5- 9.0
A STALION ne
MEAN LOG(1,) 1,367 1.765 1.818 1,441 1317 0.551 1.29% 1.63% 1.422 115 0.946 121 0.753
VARTANCE(LOG(1,)) 0.925 1.448 0.328 0.729 0.627 1.860 0.263 0.100 0.690 1.074 0.239 0.691 0.915
WEAR © (Lorvae/100m’)  2.435 5.824 1.317 0.961 0.939 0.336 0.386 0.342 1115 0.662 0.199 0.2%1 0,502
ANONG STATION VAR 1.113 2.518 0.323 0.067 0.087 0.040 0.024 0.024 0.13 0.086 0.005 0.019 0.0%
VITHIN STATION VAR 0.215 0.078 0.461 0.104 0.052 0.006 0.108 0.718  0.056  0.133 0.067 0.4  0.0%9
BAY_STATIONS 2r T
STATIONS SAWPLED 19 0 2 69 70 n 51 48 42 63 53 50 57
SYATIONS WITH LARVAE [ 35 6 15 16 3 4 1% 10 8 1 12
NEAN LOG(1,) 1.367 1,765 1.815 1.660 137 0.6 1.4%% 1.620 1.4626 1.151 1,108 1.212 0.671
VAR JANCE(LOG( 1)) 0.925 1.448 0.328 0.612 0.672 3.4390 0.231 0.132 0.743 1.074 0.088 0.690 0.897
NEAN 1 (Larves/100w") 2.435 5.824 1,317 1.5% 1.23% 0.653 0.261 0.445 1.%6 0798 0.474 0.363 0.614 * g
ANOWG STATION VAR ;;:; :.3;: 0'22 g.zg o.:;: g.zn 0.025 0.051 0.403 0.123 0.003% g.on o.m RTINS N S T 1 L L1 A
VITHIN STATION VAR . . 0. A 0. 006 0.074 8.315 0.060  0.133 0.108 R 0.
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Figure 1. Annual larval density estimates (larvae/100m®) with associated 95%
confidence intervals. Diamonds represent May stations data; Stars, All stations.
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