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Recovered in 1962 Recovered in 1960-1962
Area tagged Area recovered Area recovered
Isla Verde Panama Viejo Isla Verde Panama Viejo
1960 tags

Isla Verde 6 1 932 1
Panama Viejo 1 2 31 8
Rio Pacora 0 0 0 0
Isla Chepillo 0 0 9 0
Punta Mangle 0 0 7 0
Bahia San Miguel 0 1 8 1

Totals 7 4 987 10

1961 tags

Isla Verde 48 2 377 2
Bahia Parita 3 0 24 0
Panama Viejo 2 0 5 0
Rio Pacora 1 2 1 2
Isla Chepillo 0 0 0 0
Punta Mangle 3 0 4 0
Isla Maje 5 0 6 0
Bahia San Miguel 0 0 0 0

Totals 62 4 417 4

Six of the 1962 recoveries of the 1960 tags were made after the young
of the year (1961 year class) had reached catchable size. The last re-
covery of a 1960 tag was made in November 1962. This demonstrates con-
clusively that the maximum age attained by the anchoveta is at least
3 years, and that there are members of at least three age groups of fish
in the population at the same time. Analysis of length frequencies, con-
ducted previously and reported in a Bulletin, demonstrated that there are
young of the year and older fish in the population, but it was not possible
to determine by this method if the older fish consisted of one age group or
more than one.

It appears that in both 1961 and 1962 there was a migration of older
fish from the areas to the east of the entrance of the Panama Canal to
the Isla Verde area in about June. From June 1960 through May 1961
only three 1960 tags from these areas were recovered at Isla Verde, while
after this period 52 more of them were recovered there. Similarly, from
May 1961 through June 1962 only six 1961 tags from these areas were
recovered at Isla Verde, but after this period ten more were recovered
there.

Our research indicates that even in the Isla Verde area the natural
mortality is considerably greater than the fishing mortality. Since there
is little growth of the fish from about May or June until after the follow-
ing spawning season, the catch could no doubt be increased by intensive
fishing early in the season, that is, during April, May and June. Whether
this would have an adverse effect upon the recruitment cannot be stated
with certainty. However, since recruits to the Isla Verde area probably
originate from the spawning of fish from all parts of the Gulf of Panama,
it seems unlikely that reduction of the numbers of spawners from the
Isla Verde area would substantially reduce the recruitment.

Eighty-two length-frequency samples of anchovetas, totalling 17,102
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fish, were taken during 1962. The fish were larger than usual, but not as
large as those of 1961. The young-of-the-year during July through Novem-
ber averaged about 135 mm. in length in 1962, compared to about 140 mm.
in 1961 and about 120 to 130 mm. in all other years for which data are
available. The fish in their second year of life during the same period of
1962 averaged a little larger than 155 mm. This is larger than average, but
not as large as would be expected, considering that these fish were so
much larger than average in their first year of life in 1961.

A study of the growth of Gulf of Panama anchovetas based on length-
frequency data collected from 1956 through 1962 is nearing completion.
The growth of both the young-of-the-year and the older fish is rapid dur-
ing the upwelling season (about January through April) and much slower
during the rest of the year.

A total of 984 anchovetas, collected during April through December,
was measured and weighed during 1962. These data will be combined with
similar data collected in previous years, and data to be collected in Janu-
ary, February, and March 1963, to determine the length-weight relation-
ships. From this information, together with the catch statistics and length
and age composition of the catch, the number of fish of each age group in
the catch can be estimated. These estimates will be of value in connection
with the analysis of the tag returns. Detailed analysis of the length-weight
data has not yet begun, but it is evident that there is considerable varia-
tion in the condition factor of the fish at different times of the year. The
fish are apparently heaviest at a given length in about April, then gradu-
ally lighter until about December.

The investigation of the food and feeding habits of the anchovetas
was completed during 1962, and a report was prepared for publication in
the Bulletin series. Diatoms were the principal food of all the sizes of fish
examined, from 29 to 153 mm. Silicoflagellates, dinoflagellates, pollen
grains, formaniferans, rotifer shells, crustaceans, and eggs, probably of
crustaceans, were also found in small amounts.

Coscinodiscus, a diatom, was the most important item found in the
stomachs of the juvenile fish. No strong differences were observed in the
feeding habits of different sizes of juveniles. Even taking into account
their smaller size, the juveniles had smaller volumes of material and lesser
numbers of organisms in their stomachs than did the adults.

The stomachs of the adult fish, unlike those of the juveniles, usually
contained considerable quantities of mud. Melosira, Coscinodiscus, and
Thalassionema, all diatoms, were the most important organisms found in
the stomachs of the adults. The incidence of Melosira was much higher
in the stomachs of the fish from the areas to the east of the entrance of
the Panama Canal than from those to the west. No seasonal differences
in the food were observed. The volume of material in the stomachs ranged
from almost none to nearly 1.0 ml., with an average of a little more than
0.2 ml.
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correlaciones entre las branquispinas-longitud estandar y entre la altura
del cuerpo-longitud estandar.

Se necesita la obtencién de especimenes de Opisthonema de tamanos
menores de 100 mm. y mayores de 200 mm. de longitud estandar, un
margen de tamafos del cual carecemos en nuestras recolecciones presen-
tes, para poder determinar el tamafio en que comienza la divergencia, asi
como el limite superior en el nimero de las branquispinas ceratobran-
quiales.

De las recolecciones recogidas en Playas, se obtuvo una estimacién de
la composicién de las especies de Opisthonema en el Golfo de Guayaquil.
Sobre la base de las recolecciones identificadas y habiéndose excluido las
intermedias, O. medirastre constituyé del 98 por ciento de los especimenes
al 2 por ciento, en las diversas muestras, y O. bulleri, que se manifesto
consistentemente la menos abundante, varié del 20 al 1 por ciento.

Los andlisis preliminares de las poblaciones de Opisthonema no con-
tradicen los arreglos taxondémicos sugeridos por Berry y Barrett. Sin em-
bargo, la solucién definitiva del problema que presenta el complejo de
especies, debe dejarse en suspenso en tanto se completan los estudics que
en forma detallada se hacen de los factores ambientales en el Golfo de
Guayaquil y en las aguas adyacentes. Se conoce comunmente que los
factores ambientales afectan a menudo y modifican substancialmente las
caracteristicas morfologicas de los vertebrados poiquilotérmicos.

Prior a los mediados del ano de 1962, la especie de carnada de menor
importancia Lile stolifera, se conocid en la literatura sobre las aguas ecua-
toriales y peruanas Unicamente por un espécimen individual, a pesar de
que las poblaciones de esta especie son abundantes en aguas mas hacia el
norte. Han sido anotados los datos sobre los caracteres meristicos y morfo-
métricos de 107 especimenes del Golfo de Guayaquil. Una vez que se ter-
mine el registro de los datos de los especimenes ecuatorianos, se comen-
zaran los estudios comparativos entre esta poblacién y las del Golfo de
Panamda y de las regiones mas septentrionales. También se iniciara el
estudio sobre varios aspectos de la biologia de Lile stolifera (con base en
la recoleccién corriente) en el Golfo de Guayaquil.

Las recolecciones de ‘“‘anchoveta” y de otros engraulidos que se reali-
zan mensualmente se identificaron y midieron en forma rutinaria para los
estudios de las frecuencias de longitud. Estos especimenes seran utilizados
mas adelante para el estudio de las génadas y los andlisis de la poblacion.





