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observations were taken at a series of 16 stations along several transverse 
sections of the Gulf. 

The analysis of these data in'dicates that the large spatial and tem­
poral (short-term) variatio11S of the p,hysical p~opertiesduring the three­
year period ,of the transverse surveys p'~eclude a much more p,recise 
understanding of circulation within the Gulf than that alreadyestablish,ed. 
The data, however, do indicate some tenldency for the denser water (cold 
and saline) to occur alo11g the northeastern side of the Gulf in the upper 
reaches (north of Caballo Islan'd) both in the dry an,d rainy seasons. 

These data are presently being prepared for publication as a data 
report. 

During 1962 the first draft of a p,aper discussing the biology of Anchoa 
naso, an anchovy used as tuna bait i11 Ecuadorian waters, was completed. 
After final revision it is expected that it will be p,ublished in ,our Bulletin 
series. The main results of this study have been discussed in previous 
Annu'al Reports. 

Investigations in the Gulf of Nicoya 
Our field studies in the GtLlf of Nicoya were terminated at the end of 

1961 and the laboratory was closed at the end of 1962. 

During 1962 Mr. Sobrado maintained the temperature reeorder on 
the Puntarenas Pier, collected meteorological records for the Puntarenas 
area, copied logbooks, measured tuna, obtained tuna statistics, and worked 
on the identification of the various species ,of thread herring in our col­
lections from the Gulf of Nicoya. 

Investigations in the Gulf of Panama 
The 1962 catch of anchovetas in the Gulf of Panama, for re'duetion to 

meal ,and oil, was higher than that of any previous year. Fish were avail­
able in considerable qua11tities throughout the year, exoept for a brief 
peri'od in February an,d March, p'rior to the recruitment of a new age 
group, an'd another brief period in late October, probably ,due to spawning 
activity. These two perio1ds of scarcity occur annually, but usually last 
consi,derably longer. Only one of the two re'duction plants was inoperatio'n, 
but this plant was kept in go'od operating condition and maintained a fleet 
of three to four boats to supply it with fish. 

The catch of thread herring was very low in 1962, making up only 
about five per cent of the total catch of fish for reduction. Most of the 
herring were caught in October, rather than November, as had bee'n the 
case in previo'us years. 

Except for a few la11dings of fish caught at Panama Viejo in January 
and February, and a single landing from that area in Oetober, the entire 
1962 catch of both anehovetas and thread herring was made in the Isla 
Verde a~ela, between Punta Chame an'd Ensenada Vique. 

No anchovetas were tagged in 1962. The recoveries of tags from fish 
released in 1960 and 1961 are as follows: 
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Recovered in 1962 Recovered in 1960-1962 
Area :tagged Area recovered Area recov,ered 

Isla Verd,e Panama Viejo Isla V,erde Pan,ama 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 catchab'le size. IThe last re­
coveryof 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 freqlleneies, con­
duct'ed previously and reported in a Bulletin, demonstrated that there are 
young of the year and older fish in the poplulation, bl.lt it was not possible 
to determine by this method if the older fish eonsiste,d of 'one age group or 
more than one. 

It appears that in both 1961 an,d 1962 there was a migration of ol,der 
fish from the areas to the east of the entrance of the Pana:ma Canal to 
the Isla Verde area in about June. From June 1960 thro,ugh 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, fro'm 
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 
m,ortality is considerably greater than the fishing mortality. Since there 
is little growth of the fish from about Mayor June until after the follow­
ing spawning season, the catch co'uld n,a doubt be increased by intensive 
fishing early in the season, that is, during April, May an'd JlLne. Whether 
this would have an adverse effect upon the recruitment can110t be stated 
with certainty. However, sinee 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 recruitn1ent. 

Eighty-two length-frequency samples of anchovetas, totalling 17,102 

84 TUNA COMMISSION

Recovered in 1962 Recovered in 1960-1962
Area :tagged Area recovered Area recov,ered

Isla Verd,e Panama Viejo Isla V,erde Pan,ama 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 catchab'le size. IThe last re­
coveryof 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 freqlleneies, con­
duct'ed previously and reported in a Bulletin, demonstrated that there are
young of the year and older fish in the poplulation, bl.lt it was not possible
to determine by this method if the older fish eonsiste,d of 'one age group or
more than one.

It appears that in both 1961 an,d 1962 there was a migration of ol,der
fish from the areas to the east of the entrance of the Pana:ma Canal to
the Isla Verde area in about June. From June 1960 thro,ugh 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, fro'm
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
m,ortality is considerably greater than the fishing mortality. Since there
is little growth of the fish from about Mayor June until after the follow­
ing spawning season, the catch co'uld n,a doubt be increased by intensive
fishing early in the season, that is, during April, May an'd JlLne. Whether
this would have an adverse effect upon the recruitment can110t be stated
with certainty. However, sinee 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 recruitn1ent.

Eighty-two length-frequency samples of anchovetas, totalling 17,102



85 ANNUAL REPORT FOR 1962 

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, comp,are,d to about 140 mm. 
in 1961 and about 120 to 130 m'm. in all other years for which ,data are 
available. The fish in their seeon'd year of life ,during the same peri.od 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
iI1g the upwelling season (about January through April) and much slower 
during the rest of the year. 

A total of 984 anchovetas, collected during Ap,ril through December, 
was measured and weighed during 1962. These ,data will be combine'd with 
similar data collected in previous years, and data to be collected in Janu­
ary, February, an:d March 1963, to ,detern1ine 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 gro,up in 
the catch ean be estimated. These estimates will be of value in conneetion 
with the analysis of the tag returns. Detailed analysis of the length-we,ight 
data has not yet begun, but it is evident that the're is considerab'le 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 anchoiVetas 
was complete'd ,during 1962, and 'a repo,rt was p'repared for publieatio'n in 
the Bulletin series. Diatoms were the p,rineipal food of all the sizes of fish 
examined, from 29 to 153 mm. Silieoflagellates, dinoflagellates, pollen 
grains, formaniferans, rotifer shells, crustaceans, an'd 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 aceo1unt 
their smaller size, the juveniles had smaller volumes of material and lesser 
numbers of organisms in their stomachs than 'di'd 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 Can'al than from those to the west. No seasonal 'differences 
h1 the food were observed. The volume of material in the stomachs ranged 
from almost none to nearly 1.0 mI., with an average of a little more than 
0.2 mI. 
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correlaciones entre las branquispinas-longitud estandar y entre la altura 
del euerp,o-longitud estanidar. 

Se necesita la obtenci6n de especimenes de Opisthonem,a de tamafios 
menores ,de 100 mm. y mayores de 200 mm. de longitu,d estandar, un 
margen Ide tamafios del eual carecemos en nuestras recoleccio11es presen­
tes, para poder determinar el tamafio en que eomienza la Idiverge11cia, asi 
como el limite superior en el numero de las branquispinas ceratobran­
quiales. 

De las reeoleceiones recogidas en Playas, se obtuvo una estimaci6n de 
la comp,osici6n de las especies ,de Opisthonema en el Golfo de Gua,yaquil. 
Sobre la base de las reeoleeciones identifieadas y habiE~ndose exclLlido las 
intermedias, O. medirastre C'onstituy6 del 98 por ciento de los espeeimenes 
al 2 plor ciento, en las diversas muestras, y O. bulleri) que se manifest6 
consistentemente la menos abLln'dante, vari6 del 20 al 1 por ciento. 

Los analisis preliminares de las poblaeiones de Op'isthonema no con­
tradieen los arreglo'S taxonomicos sugeridos por Berry y Barrett. Sin em­
bargo, la soluci6ndefinitiva del problema que presenta el complejo de 
espeeies, 'debe dejarse en suspenso en tanto se eompletan los estudios que 
en forma detallada se hacen de los factores ambientales en el Golfo de 
Guayaquil y en las aguas adyacentes. Se con,oee eomunmente que los 
faetores ambientales afectan a menudo y modifiean substancialmente las 
caracteristicas morfol6gicas de los vertebrados poiquilotermicos. 

Prior a los mediados ,del ano de 1962, la especie de earnada de menor 
importancia Lile stolitera) se conoei6 en la literatura sobre las aguas eeua­
toriales y peruanas unieamente par un especimen individual, a pesar de 
que las poblaeiones de esta especie son abundantes en aguas mas bacia el 
norte. Han sido anotados los datos sobre los caracteres meristieos y morfo­
metricos ,de 107 espeeimenes del Golfo de Guayaquil. Una vez que se ter­
mine el registro de los datos Ide los especimenes eeuatorianos, se co'men­
zaran los estudios comparativo'S entre esta p,oblaei6n y las ,del Golfo ,de 
Panama y de las regiones mas septentrionales. TambiE~n se inieiara el 
estudio sobre varios aspectos de la biologia de Lile stolifera (con base en 
la recolecci6n corriente) en el Golfo de Guayaquil. 

Las reeoleeeiones de "anehoveta" y de otros engraulidos que se reali­
zan mensualmente se identificaron y miidiero11 en forma rutinaria para los 
estu:dios de las frecuencias 'de lOingitud. Estos espeeimenes seran utilizados 
mas ,adelante para el estudio de las gonadas y los analisis de la p'oblaci6n. 
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