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The best current estimate of the average weight of yellowfin
from the area between the CYRA boundary and 150°W is 56.4 pounds.
The final estimates for 1974-1978 are 80.3, 73.3, 73.8, 57.2 and
67.0 pounds respectively.

SKIPJACK AND THE MIXING INDEX

Dr. Reuben Lasker of the NMFS Southwest Fisheries Center in
La Jolla, California, first proposed that survival of larval
anchovies in the California Currenl was dependent on the upper
mixed layer being in a stable condition for a sufficient time.
Concentrations of food suitable for first-feeding -larvae have
been found in aggregations and well-defined layers. Upwelling
and mixing disrupt the layering and disperse the food organisms,
so that many of the anchovy larvae are unable to obtain suf-
Ficient food for survival. The amount of mixing caused by wind
is roughly proportional to the cube of the wind speed. For the
limited data available, Dr. lLasker has found that weak winds and
suitable food during the larval stages resulted in strong year
classes, and that strong winds or unsuitable food resulted in
weak year classes.

It was thought that this effect might also occur in the
skipjack spawning areas of the central Pacific., Wind velocities
by five-degree areas between 180° and 135°W from 1961 on were
obtained from the KMFS {Southwest Fisheries Center). The area
was divided into two sectors (180°-155°KW and 155°4-.135%W) Because
warm water suitable for spawning reaches farther north in all
months in the western sector than it does in the eastern sector.
Preliminary calculations have been made for the area between
15°N and 15°S in the western sector, and between 10°N and 1C°S
in the eastern sector. These latitudes were selected becauce
during the winter months in the northern hemisphere the average
latitude of the 80°F (26.7°C) isotherm of sea surface temperature
is located near 15°N in the western sector and near 10°N in the
eastern sector. During the winter months in the southern hemi-
sphere the average position of the 80° isotherm is near 20°S in
the western sector and near 15°S in the eastern sector. To
maintain equal areas fin both hemispheres, however, the latitudes
within which wind data were used were selected to be 15°S in the
western sector and 10°S in the eastern sector. With the ex-
ception of an upwelling area along the equator in the eastern
sector, the area selected for calculating wind velocities is
Tikely to have temperatures most suitable for spawning
(»80°F, 26.7°C). This method is preliminary: further calculations
will be made using latitudinal limits that follow seasonal
movements of the BO°F isotherm.
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Wind data are scarce in both sector

) s south of the equa
:i%h ma?y f1ye‘degree areas having few or no observationg? t:;;n
0; :ﬁs orbf{ve~degree areas were given equal weight regardless
0 e number of observat:ons. Although it is theoretically
aorrec}: to cube each 1nqividua1 wind velocity observation before
Cverag ng to obtain a mixing index for the entire area, this
e$¥:§§se;;r22i variat;on because of the scarcity of daEa and the

reme values. Instead, mean values for each five-
degree area were averaged for the entire area in a month andvihe
gﬁi?ogogt?1y]w1nd velocities were averaged for the 12-month
uly-June, to obtain a mea

to obtain the mixing index. n value which was then cubed

_ Plots of the mixing index and catch rates of age 1 + i
g;ik i]? tg 24 months of'age) captured by purse seigerl bazgépon
ffor in 22 selegted skipjack fishing areas where some of the
e o;t on yellowfin has been eliminated are shown in the figure
??sﬁ Se?esgyngs5daTZ? 1ggirithm of the catch rate (number of
rdized to purse sei 5= i ifi
;antly correlated with the miging indezeaiizzaeir??Zi)t};e51gn1f1_
wgzheiamplg,‘thevlogarithm of the catch rate for 1963 is péired
ith the mixing 1ndex'(mean wind speed cubed) in the selected
Sgrtl?gzzof the spavning area during the period July 1961-
re??ab]e % d\;Imd data before 1661 are insufficient to obtain
(5) ahicn :Stces. The pfoduct—moment coefficient of correlation
vl pnich 2 ~,ur{u?s normality of distribution 15 -0.70, significant
(Fd) e Sve ; the rank-difference coefficient of correlation
apdl ;; : qe? not assume norpa]ity is ~0.76, also significant
2t the Tﬁ‘e i' The numbers in ghe figure refer to the year of
of 1973 which deviates greatly. There 1s no explanation et for.
. . ere is no explanatio
;?;;iznomaloqs year, but conditions and habitatp]imigs ?nyigefor
n g areas during 1973 will be investigated later. The dashed
?:2551on 1iqe is for the 1963-78 period, including 1973; the
iglid ;ggre§s1on 1ine is for the same period, excluding 1953. The
) an;n$9gg rggzgggdtﬁ:tbiztquggr estimating catch rates for
] ), the catch rate appear
?g$3 ;nf]usnced by.other factors. The 1977-78 m?iingsiﬁgegagﬁ
o agc:sbeﬁgulgt;ggzgagz adcatczhrate of 1450 fish per day for
_bes sed on the solid line; the catch rat
for the first semester of 1979 is 970 fish 3 not
deviate greatly from the line. In past ; pev~day etes duin
the first semester and for the entige yzgir;at:tgg ;dﬁighgurjng
corre]ated. The 1978-79 mixing index of 2210 knots5 would Y
;gi;;::i gagzgch r%;e ofl?LOIfish per day for 1980 as a best
d on the s0 ine, slightly abo
760 fish per day in 1976. The plots ghowythatvihgtg ::Eeaozeries
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of 12-month perfods with mixing indices above 2000 knots> from
July 1968 to June 1976,

As expected there was a significant correlation (r= -0.67,
P<0.01) between the mean sea-surface temperature and the mixing
index for the same area and periods. However, there was no signi~
ficant correlation between the logarithm of the catch rate and
the sea-surface temperature. This is surprising considering the
percent-occurrence of skipjack larvae in plankton nets 1s highly
correlated with sea-surface temperature. The mixing index thus
for explains 49% of the variation in the logarithm of the catch
rate of skipjack in the fishery, while the southern oscillation
(S.0.) index explains only 36% of the variation. The S.0. index
was originally used because of the scarcity of temperature data
in the southern hemisphere but is not a desirable indicator of
skipjack abundance because the pressure variations are so far
removed geographically as well as functionally from the environ-
ment of the skipjack larvae. Furthermore, the position of the
Easter Island high pressure cell appears to have shifted in
recent years, judging from the unusually low pressure at
Easter Island and Tahiti, and the 5.0. index is now suspected

of being a poorer indicator of conditions in the presumed
spawning areas than in earlier years.

OTOLITH STUDY

Work continues on the preparation of data for correlating
several yellowfin morphometrics with otolith increment counts.
Total counts will be used as a measure of time based on the
assumption that each increment is equivalent to one day.
Preparation of approximately 200 otolith replicas is now
complete and counting is in progress.

FEEDING HABITS OF YELLOWFIN TUNA

In recent months work has continued on identifying the food
organisms found in stomach samples of yellowfin tuna caught.in off-
shore areas from 1970 to 1973. About 3,950 stomach samples have
been processed to date, including all 1970 and 1971 samples. Upon
completing laboratory procedures on the remaining samples from
1972, data processing will begin on the approximately 4,150 yellow-
fin tuna stomachs that will have been worked up. The some 1,050
stomachs sampled in 1973 will be held in reserve and processed only
if the existing data indicate that more information is needed.



