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FIGURA 1. Mapa del Golfo de Panamal mostrando las areas mencionadas en el texto y en las tablas. 



421 FOOD AND FEEDING OF THE ANCHOVETA 

TABLE 1. Collections of juvenile anchovetas from which the samples employed in 
this study were taken. 

TABLA 1. Recolecciones de anchovetas juveniles de las cuales se tomaron las 
muestras ,empleadas en este estudio. 

Area 

Area 

Punta Mala 
Nueva Gorgona 

Isla Taboga area 
Isla Taboga 

Isla Taboguilla 

Date 

Fecha 

20 Feb. 56 
30 Mar. 54 

16 Feb. 55 

16 Feb. 56 
28 Feb. 56 
27 Feb. 57 

28 Feb. 58 
17 Feb. 55 

8 Feb. 56 
1 Mar. 56 
9 Mar. 56 

Number of
 
fish in
 
sample
 

Numero de
 
peces en
 

la mueslra
 

1 
1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

1 
1 

Range of lengths
of fish in sample 

Amplitud de las 
10ngUudes de los 

peces en la muestra 

73 
85 

36-51 
65-77 
60-80 
45-65 
49-70 
87-109 
34-42 
42-48 
62-69 
69-75 

95 
92 

27 Feb. 57 10 73-92 
20 Mar. 60 1 81 

Isla Morro de Taboga 16 Feb. 55 10 35-46 
10 52-65 

25 Feb. 55 10 58-67 
2 Feb. 56 10 33-54 

Isla Melones 17 Feb. 56 9 44-70 
11 Mar. 60 1 82 

Isla Terapa 17 Feb. 55 10 45-63 
Isla Tortola 5 Mar. 55 1 99 
Isla Urava 
Roca Linga 

Balboa Harbor area 

Balboa Yacht Club 

Pier 20 

Isla Chepillo 

20 Feb. 56 10 
17 Feb. 55 10 

30 Jan. 58 10 
6 Feb. 58 10 

10 
30 Jan. 58 10 

7 Feb. 54 1 

48-76 
52-68 

30-33 
29-33 
38-55 
35-51 

60 
4 Mar. 55 

Isla Saboga area 

Isla Saboga 20 Mar. 54 
13 May 54 

Isla Pacheca 16 Apr. 54 
28 Mar.-1 Apr. 54 

Punta Mangle 14 Feb. 55 

Isla Pelado 10 Feb. 54 

Banco del Buey 9 Feb. 54 

1 

1
1
1
1

1

1

1 

74 

84 
105 
113 
110 

74 

51 

65 
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TABLE 2.	 Collections of adult anchovetas from which the samples employed in 
this study w-ere taken. 

TABLA 2. 'Recolecciones de anchovetas adultas de las cuales se tomaron las mues­
tras empleadas en este esludio. 

Area Number of 
collections 

Range of lenglhs
of fish in samples 

Area Numero de 
colecciones 

Amplilud de las 
longitudes de los 

peces en las mueslras 

Bahia Parita area (Rio Anton, Aguadulce, 
Punta Anton) 6 109-141 

Punta Chame area (Punta Chame, "Chame," 
Rio Chame) 14 92-150 

Isla Verde area (Isla Verde, Bahia Chorrera, 
Ensenada Vique, Isla Grande, "Chorrera," 
Isla Gallo, Isla Gato, Palo SeeD, 
Playa Coco, Punta Salazar) 32 96-153 

Panama Viejo area (Panama Viejo, Rio Juan 
Diaz, Rio Pacora, Tocumen, Playa Miramar, 
Puerto de Panama, Rio Tapia) 41 109-150 

Isla Chepillo area (Isla Chepillo, 
Rio Chinina) 7 106-126 

Punta Mangle-Isla Maje area (Punta Mangle, 
Punta' Mangle-Rio la Maestra, Punta de 
la Plata, Rio Chiman) 5 102-132 

Mahia San Miguel area (Bahia San Miguel, 
Garachine, Rio Congo, Rio Sabana, 
Rio Sucio-Rio Chaniti) 14 110-142 

Gulf of Panama (exact location unknown) 1 108 

TABLE 3.	 Bottom samples -employed in this study. 

TABLA 3.	 Muestras del fondo empleadas en ,esteesludio. 

Number of
Area samples 

Numero deArea mueslras 

Isla Verde area (Isla Verde, Bahia Chorrera, Ensenada Vique) 6 

Panama Viejo area (Panama Viejo, Rio .Juan Diaz, Rio Pacora) 17 

Punta Mangle-Isla Maje area (Isla Maje, Punta de la Plata) 2 

Bahia San Miguel area (Garachine ) 1 
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TABLE 4.	 Measurements and counts of the gill rakers and alimentary tracts of 
anchovetas. 

TABLA 4.	 Cuentas y medidas de las branquispinas y del tracto alimenticio de las 
anchovetas. 

IslaArea - Area Grande 

20-28Date - Fecha Mar. 56 

(a) Length of fish in millimeters 
Longitud del pez en milimetros 

150 

(b) Length of gill arch in millimeters 
Longitud del arco branquial en 

milimetros 

51 

(c)	 Length of longest gill raker in 
millimeters 15.0 

Longitud de la branquispina mas 
grande en milimetros 

(d)	 b/c 3.40 

(e)	 Number of gill rakers 119 
Numero de las branquispinas 

(f)	 b/ex 10 1.29 

(g)	 Length of longest process on long­
est gill raker in microns 440 

Longitud de la protuberancia mas 
grande sobre la branquispina mas 
grande en micrones 

(h)	 c/g x 100 3.41 

(i)	 Numbers of pairs of process on 
longest gill raker 222 

Numero de pares de protube­
rancias sobre la branquispina 
mas grande 

( j )	 c/i x 100 6.76 

(k)	 Length of alimentary tract in mil­
limeters 1226 

Longitud del tracto alimentario 
en milimetros 

(1)	 k/a 8.17 

Isla 
Verde 

29 Mar. 
56 

118 

44 

11.6 

3.79 

118 

3.73 

274 

4.23 

199 

5.83 

1003 

8.50 

Isla
 
Taboguilla
 

9 Mar.
 
56
 

92 

29 

9.1 

3.19 

97 

2.99 

267 

3.41 

152 

5.99 

501 

5.45 

Isla Balboa 
Taboga Yacht Club 

16 Feb. 30 Jan.
 
55 58
 

59 31 

20 9.5 

5.7 2.7 

3.51 3.52 

78 43 

2.56 2.21 

180 144 

3.17 1.88 

110 52 

5.18 5.19 

208 51 

3.53 1.65 
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TABLE 5. Items found in the stomachs of different sizes of juvenile anchovetas. 
TABLA 5. Materias encontradas en el estomago de anchovetas juveniles de diferen­

tes tamaiios. 
Range of lenglhs 29-33 33-55 44-16 60-92 81-113Ampillud de las longlludes 
Range of dales 30 Jan.- 30 Jan.- 1 Feb.- 8 Feb.- 21 Feb.-
Fechas 6 Feb. 28 Feb. 28 Feb. 30 Mar. 13 May 
Number of samples 2 1 12 11 1Numero de muestras 

Per Occur· Per Occur· Per Occur- Per Occur· Per Occur-
cent rences cent renees cent rences cent ,.nces cent rences 
Por· Ocu· Por· O.u· Por· Ocu· I'or- O.u- Por· Ocu· 
een· rrln· cen· rrln· een- rren· cen· tren· een· rr.n­
tsje tilS tsje till tsje cils tsje cils tsje tilS 

Diatoms 
MeiosiTfl 15.8 2 2.6 4 4.5 8 6.0 8 5.1 2 
Stephanovyxis 0.6 1 0.1 1 
Sceletonema 2.0 3 8.4 5 12.0 4 0.3 1 
Cyclotella 11.2 2 8.7 7 9.1 11 5.9 8 2.1 2 
C oscinodiscus 13.8 2 19.7 7 33.9 1Z 20.0 11 15.5 6 
Actinoptychus 3.6 2 2.7 6 2.5 8 7.7 9 14.1 6 
Asteromphalu8 0.1 1 
Actinocyclus 0.6 2 
Bacteriastrum 0.8 3 0.6 7 0.2 3 1.8 2 
Chaetoceros 2.9 2 0.7 4 1.0 4 2.8 3 
Triceratium 0.8 3 0.1 1 
Biddulphia 1.2 2 1.2 6 1.2 6 2.8 8 2.1 3 
Eunotogramma 0.1 1 0.4 1 
Hemidiscus 0.2 1 0.5 2 
Unidentified centric 0.2 2 
Total centric 46.4 2 40.7 7 61.5 12 57.9 11 44.0 7 
Grammatophora. 0.3 2 0.1 1 0.5 1 
Licmovhora 0.1 0.1 1 0.2 1 
Plagiogramma 0.4 1 
Thalassionema 2.8 4 3.6 9 2.6 6 18.8 5 
Thalassiothrix 0.5 3 0.1 1 
Campyloneis 0.4 
CoccOfle;s 0.4 2 0.2 2 
Diploneis 0.1 1 
Navicula 1.6 2 2.7 6 0.8 7 1.2 5 7.2 3 

Sigmoid 24.2 2 9.9 5 1.4 8 3.2 7 0.1 1 
Amphora 3.8 2 1.7 4 0.6 5 0.3 2 
Nitzschia 1.4 1 5.2 7 3.8 10 3.4 7 3.3 4 
Surirella 1.6 2 14.0 6 5.7 8 8.6 7 1.1 2 
Campylodiscfls 0.1 1 0.2 2 
Unidentified pennate 13.8 2 13.7 7 10.5 11 8.2 10 7.7 7 
Total pennate 46.6 2 50.2 7 27.9 11 28.2 10 39.4 7 
Unidentified diatoms 0.1 1 0.2 1 
Total diatoms 93.0 2 91.1 7 89.6 12 86.0 11 83.4 7 

Non-diatoms 
Silicoflagellates 1.0 1 2.5 6 3.5 9 1.9 8 2.1 4 
Dinoflagellates 2.6 1 1.7 2 1.2 3 7.0 5 0.5 2 
Pollen grains 2.7 2 1.8 3 1.7 5 1.0 4 7.4 3 
Fonnaniferans 0.3 1 1.1 4 0.6 6 0.5 4 0.8 1 
Rotifer shells 0.1 1 0.5 1 
Crustaceans 4 5 7 5 
Eggs 0.7 2 1.5 6 2.3 2 0.8 3 
Unidentified 0.5 1 1.2 4 1.9 9 1.2 6 4.5 4 
Total non-diatoms 7.0 2 8.9 7 10.4 11 14.0 11 16.6 7 

Total 100.0 100.0 100.0 100.0 100.0 

TABLE 6. Comparison of the items found in the stomachs of anchovetas from the 
samples divided into two groups. 

TABLA 6. Comparacion de las materias encontradas en el estomago de anchovetas 
de diferentes muestr·as divididas en dos grupos. 

Balboa Isla Morro Isla Isla IslaArea - Area Yachl Club de Taboga Taboguilla Taboga Taboga 
Dale - Fecha 6 Feb. 58 16 Feb. 55 11 Feb. 55 16 Feb. 55 21 Feb. 51 
Range of lenglhs 
Amplilud de las 29-33 38-55 35-46 52-65 42-48 62-69 36-51 65-17 49-10 81-109 
Longitudes 

C yclotella 6.9 16.5 20.2 24.0 
C oscinodisclIs 12.5 4.0 25.5 14.7 23.9 29.0 15.2 6.3 12.6 16.8 
Sigmoid 43.3 47.6 
Nitzschia 2.9 12.9 11.9 8.0 
SuTirella 25.5 25.7 62.1 45.0 
Unidentified pennate 14.4 11.3 15.7 20.2 11.0 13.0 1.5 11.7 17.1 5.6 
Dinoflagellates 11.7 0.0 
Pollen grains 14.4 46.7 



TABLE 7. Items found in the stomachs of adult anchovetas from different areas. 

TABL~~  Mat~~s  ~_~contradas  en el estomago de anchovetas aduUas de diferentes areas. 

Area - Area Bahia 
Parita 

Punta 
Chame 

Isla 
Verde 

Panama 
Viejo 

Isla 
Chepillo 

Punta Mangle­
Isla Maje 

Bahia San 
Miguel 

Gulf of Panama 
(exact location 

unknown) 
Number of samples 6 14 32 41 5 14Numero de muestras I 

>

Per Occur- Per Occur- Per Occur- Per Occur- Per Occur­ Per Occur­ Per Occur­ Per Occur~  

ceni renees cent renees cent renees cent renee. cent renees cent rences cent rences cent renees
_·_·_··_-_··~--------por-~--·Ocu--=---por- ---par=- Ocu-----Poi::--Ocu~-- '-Por~-- Ocu~  ·Oc'>:­-- Ocu~- Par- Por­ Ocu:­ Por-=-- Ocu­

cen- rren- cen- rreD- cen- rren- Cen- rren- cen- rren- cen­ rren­ cen­ rren­ Cen- rren­ >rj
taje cias taje clas taje cias taje clas taje cias taje clas taje cias tale cias o 

Diatoms o 

8
 
t:I4.3 4 3.4 8 6.6 w 58.2 41 37.1 5 9.3 4 

4 
35.8 14Melosira 0.7 

Sceletonema 129 3 12.5 9 8.5 w 2.6 19 12.8 4 8.8 8.9 7 45.5 
Cyclotella 20 3 3.4 13 3.2 ~ 1.4 30 0.8 4 60 5 4.4 14 0.7 

DCoscinodiscus 13.9 6 20.3 14 17.1 16.8 41 8.8 7 16.9 5 18.7 14 28.0 
Aetinoptyehus 2.7 4 4.5 12 6.2 m 0.6 22 8.7 6 2.6 4 3.8 14 0.7 
Asteromphalus 0.02 1 

0.1 0.1 3 0.03 2 0.04
~h~~~~~Y~~i: 
 ~
 0.02 1

MBacteriast"u1n 0.4 0.8 6 1.9 U 04 5 0.1 0.2 2.8 
t:IChaetoeeTos 0.1 1 

Z
Triceratium 0.6 5 0.8 U 0.01 1 l.l 1 0.2 3 
Biddulphia 3.0 5 5.6 14 4.4 W 0.3 15 0.8 2 2.3 4 3.6 12 2.1 

D 80.2 41 69.0 7 47.2 5 75.6 14 80.4 41Total centric 39.2 6 51.2 14 49.0 
Rhabdonema 0.05 1 0.4 2 o 
Gram,matophora 0.1 0.02 1 0.2 2 >rj
Licmophora 0.1 0.1 3 002 2 0.2 
SynedTa 0.6 3 1--,3 
Thalassionema 44.5 6 15.7 14 23.1 m 8.5 34 16.2 7 20.0 5 8.0 13 8.4 ::r: 

M
>
Z n 

Cocconeis 0.1
 
Diploneis 0.3 2 0.04 2 0.2 1 0.1
 

2
2 

25 12 2.2 H 1.3 20 0.9 3 1.2 3Navicu'a 0.6 4 1.0 6 
Sigmoid 0.7 4 16 10 l.l W 0.4 19 05 4 2.8 4 0.6 7 
Nitzschia 1.6 6 3.9 10 5.1 ~ 3.0 34 3.0 5 9.2 4 0.8 8 7.0 

::r:Surirella 0.3 2 0.3 4 0.7 U 0.1 8 0.8 3 0.9 8 
Campylodiseus 0.1 3 0.01 2 0.1 1 0.2 1 0.4 3

D 5.6 39 10.2 7 15.5 5Unidentified pennate 10.7 6 11.4 14 14.3 6.5 13 2.8 ~ 

Total pennate 58.9 6 35.5 14 47.3 D 18.9 41 30.8 7 50.6 5 18.6 14 18.2 
Unidentified diatoms 0.1 1 0.05 2 004 2 0.1 1 0.2 1 0.6 6 ~
 >
Total diatoms 98.0 6 86.9 14 96.3 D 99.1 41 99.8 7 97.9 5 94.8 14 98.6 

Non-diatoms 
Silicoflagellates 1.0 3 2.7 10 1.5 20 0.4 9 1.0 4 2.2 5 
Dinoflagellates 0.3 3 0.1 4 0.1 5 0.1 3 
Pollen grains 1.9 4 0.9 8 0.1 4 0.1 0.2 2.0 4

1Formaniferans 0.9 5 0.2 4 0.03 1 0.04 
1Rotifer shells 6.3 2 0.02 

Crustaceans 5 13 5 2 6
 
Eggs 01 1 0.1 2 0.1 1 0.2 3
 
Unidentified 0.9 4 0.9 8 0.9 13 0.2 7 0.1 1 0.9 2 0.6 7 1.4
 
Total non-diatoms 2.0 5 13.1 13 3.7 26 0.9 18 0.2 3 2.1 5 5.2 13 1.4 

Tolnl JOOO 100.0 1000 100.0 1000 100.0 1000 100.0 ~  

(Jl 



~TABLE 8. Items found in the stomachs of adult anchovetas from different areas, omitting Atelosira. tv 
m 

TABLA 8. Materias encontradas en el estomago de anchovetas adultas de diferentes areas, sin considerar Melosira. 
Gulf of PanamaBahia Punta Isla Panama Isla Punta Man!11e- Bahia SanArea - Area (exact location

Parita Chame Verde Viejo Chepillo Isla Maje Miguel unknown) 
Number of samples
Numero de muestras 6 14 32 41 7 5 14 

Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur-
cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences 
Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por Ocu­
cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren­
taje cias taje cias taje cias taje cias taje cias taje cias taje cias taje cias 

Diatoms 
Sceletonema 135 3 12.9 9 9.1 20 6.2 19 20.3 4 9.7 4 13.8 7 45.8 
Cyclotella 2.1 3 3.5 13 3.4 26 3.2 30 1.3 4 6.6 5 6.9 14 0.7 
Coscinodiscus 14.5 6 21.0 14 18.4 32 40.1 41 14.0 7 187 5 29.1 14 28.2 
Actinoptychus 2.8 4 4.7 12 6"7 30 1.4 22 13.8 6 2.8 4 5.9 14 0.7 
Asteromphalus 0.02 1 
Actinocydus 0.1 1 0.1 3 0.1 2 0.1 
Rhizosolenia 0.02 1 
Bacteriastrum 0.4 1 0.8 6 2.0 12 0.9 5 0.2 1 0.4 1 2.8 
Chaetoceros 0.1 1 
Triceratium 0.6 5 0.9 12 0.02 1 1.3 1 0.2 3 to 
Biddulphia 3.1 5 5.8 14 4.8 30 0.8 15 1.3 2 25 4 5.5 12 2.1 1 > 
Total centric 36.5 6 49.5 14 45.3 32 52.7 41 50.6 7 41.7 5 62.0 14 80.3 1 ~ 

~ Rhabdonema 0.04 1 0.4 2 H 
Grammatophora 0.1 1 0.02 1 0.3 2 ~ 

Licmophora 0.1 1 0.1 3 0.04 2 0.2 1 ~ 

Synedra 0.6 3
 
Thalassionema 46.5 6 16.3 14 21:.7 30 20.3 34 25.8 7 22.0 5 12.5 13 8.5
 
Cocconeis 0.2 2
 
Diploneis 03· 2 0.03 2 0,2 1 0.1 2
 
Navicula 0.6 4 2.6 12 2.3 24 3.1 20 1.4 3 1.4 3 1.5 6
 
Sigmoid 0.8 4 1.7 ]0 1.2 20 0.9 19 07 4 3.1 4 0.9 7
 
Nitzschia ]7 6 40 10 55 29 70 34 4.8 5 102 4 1.3 8 7.0
 
Surirella 0.3 2 0,3 4 0.7 13 03 8 0.9 3 1.3 8
 
Campylodiscus 0.1 3 0.04 2 0.1 1 0.2 1 0.7 3
 
Unidentified pennate 11.1 6 11.8 14 153 32 13.4 39 16.2 7 17.1 5 10.2 13 2.8
 
Total pennate 61.5 6 36.8 14 50.6 32 45.2 41 490 7 558 5 29.0 14 18,3
 
Unidentified diatoms 0.1 1 0.1 2 0.1 2 0.1 1 0.2 1 0.9 6
 
Total diatoms 97.9 6 86.4 14 96.0 32 97.9 41 99.8 7 97.7 5 91.9 14 98.6
 

Non-diatoms 
Silicoflagellates 1.0 3 2.8 10 1.7 20 08 9 1.1 4 3.4 5 
Dinoflagellates 04 3 0.1 4 03 5 0.2 3 
Pollen grains 2.0 4 1.0 8 02 4 02 1 0.2 1 3.1 4 
Formaniferans 09 5 0.2 4 0.1 1 0.1 1 
Rotifer shells 6.6 2 0.02 1 
Crustaceans 5 13 5 2 6 
Eggs 0.1 1 0.1 2 02 1 0.4 3
 
Unidentified 1.0 4 0.9 8 0.9 13 0.5 7 0.1 1 1.0 2 0.9 7 1.4
 
Total non-diatoms 2.1 5 13.6 13 4.0 26 2.1 18 02 3 2.3 5 8.1 13 1.4
 

Total 1000 100.0 1000 100 0 1000 100.0 100.0 100.0 



TABLE 9. Items found in the stomachs of adult anchovetas from the Isla Verde area. by month. 

TABLA 9. M,aterias encontradas en el est0m.ago de ~nchovetas  adultas del area de la Isla Verde. por meses. 
Month - Mes January February March April May June July August September October November December Total 
Number of samples
Numero de muestras I 0 3 4 I 4 2 5 3 4 2 3 32 

_._~-_... _------~'-~-

Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur-
cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences 
Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu- Par- Ocu­
cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen· rren· cen· rren- cen- rren- cen- rren· cen· rren· 
taje cias taje cias taje cias taje cias taje cias taje cias taje cia, taje cias taje cias taje cias taje cias taje cias taje cias 

~  

Diatoms 0 
Melosira 0.8 1 1.5 1 5.2 3 25.5 4 10.2 1 5.5 2 5.9 2 5.4 3 8.5 1 4.6 2 6.6 20 0 
Sceletonema 15.6 1 8.0 3 28.3 2 5.5 4 2.3 2 6.3 4 5.2 1 21.8 3 8.5 20 t:' 
Cyclotella 5.7 1 4.2 3 2.7 3 1.5 1 1.3 2 1.2 2 1.8 5 4.4 2 2.7 3 1.6 2 8.2 2 3.2 26 
Coscinodiscus 14.8 1 20.4 3 34.0 4 8.3 1 17.1 4 10.0 2 14.6 5 19.6 3 16.0 4 14.2 2 19.5 3 17.1 32 > 
Actinoptychus 3.3 1 9.9 3 14.4 4 0.8 1 3.8 3 8.3 2 3.9 5 6.2 3 4.5 3 10.3 2 2.9 3 6.2 30 ~  

Asteromphalus 0.2 1 0.02 1 t:' 
Actinocyclus 0.3 2 0.3 1 0.1 3 
Rhizosolenia 0.2 1 0.2 1 0.02 1 ~ 

Bacteriastrum 0.8 1 0.3 1 1.2 1 1.7 2 0.5 2 0.2 1 2.4 1 13.6 3 1.9 12 M 
Triceratium 0.8 1 0.6 2 2.0 2 0.9 3 1.2 2 2.9 1 0.9 1 0.8 12 M 
Biddulphia 3.3 1 10.2 3 8.3 4 6.0 1 0.8 2 2.0 2 4.4 5 6.3 3 3.7 4 1.3 2 2.6 3 4.4 30 t:' 

H 
Total centric 45.1 1 47.1 3 66.6 4 16.5 1 57.8 4 61.8 2 37.7 5 46.2 3 42.0 4 43.7 2 74.1 3 49.0 32 ~  

C)Rhabdonema 0.5 1 0.05 1 
Grammatophora 0.2 1 0.02 1 0Licmophora 0.3 1 0.2 1 0.3 1 0.1 3 
Synedra 3.7 1 2.3 1 0.2 1 0.6 3 ~ 

Thalassionema 36.1 1 18.9 3 0.5 2 52.6 1 19.4 4 21.5 2 21.3 5 9.7 3 38.3 4 28.1 2 7.5 3 23.1 30 ~  

Diploneis 0.2 1 0.2 1 0.04 2 ~ Navicula 1.6 1 8.1 3 3.2 3 3.0 1 1.5 3 0.9 2 0.8 3 0.9 2 1.8 4 0.5 1 1.4 1 2.2 24 MSigmoid 0.8 1 1.3 2 3.2 4 0.8 1 0.3 2 0.7 1 2.2 3 0.9 2 1.4 2 0.6 2 1.1 20 
Nitzschia 4.9 1 5.5 3 3.6 4 1.5 1 3.8 4 4.2 2 20.6 5 4.5 3 2.4 2 1.9 1 3.7 3 5.1 29 >Surirella 2.6 1 1.6 3 0.4 1 1.0 1 0.5 2 0.6 3 0.5 1 0.3 1 0.7 13 ~ Campylodiscus 0.2 1 0.3 1 0.2 1 0.1 3 (l
Unidentified pennate 7.4 1 11.8 3 8.8 4 24.8 1 8.0 4 6.9 2 13.5 5 36.6 3 8.0 4 22.7 2 8.5 3 14.3 32 ~  

Total pennate 50.8 1 48.7 3 21.8 4 82.7 1 37.1 4 35.6 2 61.6 5 52.9 3 53.1 4 53.6 2 22.0 3 47.3 32 0 
Unidentified diatoms 0.3 1 0.2 1 0.05 2 <: 

M 
Total diatoms 95.9 1 95.8 3 88.4 4 99.2 ·1 94.9 4 97.8 2 99.3 5 99.1 3 95.1 4 97.3 2 96.3 3 96.3 32 ~  

Non-diato.l.l1s > 
Silicoflagellates 2.5 1 2.9 3 2.9 4 2.7 3 0.7 1 0.5 2 1.1 2 0.9 1 2.7 3 1.5 20
 
Dinoflagellates 0.9 2 0.2 1 0.4 1 0.1 4
 
Pollen grains 0.3 . 1 2.2 1 0.8 1 1.1 1 0.2 1 0.3 1 3.2 1 1.7 1 0.9 8
 
F ormaniferans 0.8 1 0.7 2 0.2 1 0.2 4
 
RotHer shells 0.2 1
 0.02 1 
Crustaceans 2 4 3 2 1 1 13

Eggs 0.3 1 0.6 1 0.1 2
 
Unidentified 0.8 1 0.3 1 5.4 4 1.1 2 0.7 1 0.2 1 0.6 1 0.2 1 0.3 1 0.9 13 
Total non-diatoms 4.1 1 4.2 3 11.6 4 0.8 1 5.1 4 2.2 2 0.7 2 0.9 2 4.9 2 2.7 2 3.7 3 3.7 26 

TGtal 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0 100.0 100.0 ~  

l\:l 
-.) 
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TABLE 10. Items found in the stomachs of adult anchovetas from the Panama Viejo area, by month. 

TABLA 10. Materias encontradas en el est6mago de anchovetas 'adultas del area de Panama Viejo, por meses. 
Month - Mes January February March April May June July August September October November December Total 
Number of samples
Numero de muestras 4 5 4 0 2 0 4 3 3 3 8 5 41 

Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur- Per Occur-
cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences cent rences 
Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu- Por- Ocu~ Por- Ocu- Por- Ocu- Por- Ocu­
cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- cen- rren- ten- rren- cen- rren- cen- rren­
taje cias taje cias taje cias taje cias taje cias taje cias taje cias taje cias taje cias taje cias taje cias taje cias taje cias 

Diatoms 
Melosira 26.3 4 74.9 5 49.6 4 52.1 2 70.2 4 87.4 3 65.3 3 37.2 3 60.7 8 58.3 5 58.2 41
 
Sceletonema 19.4 4 0.5 2 2.0 3 1.1 4 0.3 1 0.8 1 1.4 3 0.3 1 2.6 19
 
Cyclotella 1.2 2 1.6 5 2.4 4 1.1 3 0.3 1 0.6 2 1.1 2 2.4 7 2.9 4 1.4 30
 
Coscinodiscus 26.9 4 15.7 5 13.2 4 17.5 2 18.7 4 7.4 3 23.3 3 17.5 3 11.6 8 15.7 5 16.8 41
 
Actinoptychus 0.1 1 0.5 2 1.4 3 0.3 1 0.6 4 0.1 1 0.2 1 0.5 1 1.2 3 1.0 5 0.6 22
 
Actinocyclus 0.2 1 0.1 1 0.03 2
 
Bacteriastrum 0.4 2 0.3 1 0.1 1 3.1 1 0.4 5
 
Triceratium 0.1 1 0.01 1
 toBiddulphia 0.5 2 0.7 1 1.2 4 0.1 1 0.1 1 0.2 1 0.1 2 0.4 3 0.3 15 > 
Total centric 74.7 4 93.9 5 70.0 4 69.9 2 92.2 4 95.5 3 90.2 3 56.5 3 77.7 8 81.7 5 80.2 41 J-< 

~ Licmophora 0.1 1 0.1 1 0.02 2 H 
Thalassionema 4.5 3 1.4 3 16.7 3 9.7 2 1.3 3 2.1 3 3.7 2 29.0 3 12.9 8 3.4 4 8.5 34 ~  

Navicula 3.2 3 0.8 5 1.0 3 6.1 2 0.7 2 0.3 1 0.2 1 0.1 2 0.6 1 1.3 20 tJ:j 
Sigmoid 08 3 0.5 4 0.4 3 0.3 1 0.7 3 0.4 2 0.5 1 0.2 2 0.4 19 
Nitzschia 4.2 4 1.1 5 0.5 3 10.3 2 1.5 4 0.3 1 1.3 2 50 3 2.2 6 3.1 4 3.0 34 
Surirella 0.2 1 0.1 1 0.6 2 0.1 1 0.2 1 0.05 1 0.2 1 0.1 8
 
Campylodiscus 0.1 2 0.01 2
 
Unidentified pennate 11.6 4 2.0 5 7.2 4 2.9 2 3.4 4 1.6 3 3.8 2 9.1 3 6.0 7 8.5 5 5.6 39
 

Total pennate 24.5 4 6.0 5 26.6 4 29.2 2 7.7 4 4.3 3 9.6 3 43.5 3 21.4 8 15.9 5 18.9 41
 

Unidentified diatoms 0.3 1 0.05 1 0.04 2
 

Total diatoms 99.1 4 99.9 5 95.6 4 99.4 2 99.9 4 99.9 3 99.8 3 100.0 3 99.1 8 97.7 5 99.1 41 

Non-diatoms 
Silicoflagellates 0.3 2 0.1 1 2.4 2 0.1 1 0.1 2 0.5 1 0.4 9
 
Dinoflagellates 0.1 1 0.2 1 0.3 1 0.6 2 0.1 5
 
Pollen grains 0.1 1 0.1 1 0.4 1 0.3 1 0.1 4
 
Formaniferans 0.3 1 0.03 1
 
Crustaceans 2 1 1 1 5
 
Eggs 0.8 1 0.1 1
 
Unidentified 0.6 2 1.0 2 0.3 1 0.05 1 0.2 1 0.2 7
 

Total non-diatoms 0,9 3 0.1 1 3.4 3 0.6 1 0.1 2 0.1 2 0.2 1 0.0 0 0.9 3 2.3 2 0.9 18 

Total 100.0 100.0 100,0 1000 100.0 1000 100.0 ]00.0 100.0 ]000 100.0 
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TABLE 11. Volumes of material in the stomachs of adult anchovetas from different 
areas. 

TABLA 11. Volll,men del material en el estomago de anchovetas adultas de dife­
rentes areas. 

Number Index of fullness - Indice de abundancia
of fishArea ­ Area Numero 

de peces 0 2 3 4 5 Average
Promeclio 

Bahia Parita 6 1 2 3 1.3 

Punta Chame 14 1 4 8 1 1.6 

Isla Verde 32 10 5 11 5 1 1.5 

Panama Viejo 41 6 10 20 3 1 1 1.7 

Isla Chepillo 7 1 6	 1.9 

Punta Mangle-
Isla Maje 5 2 2 1 2.0 

Bahia San Miguel 14 9 4 1	 1.4 

Gulf of Panama 
(exact location 
unknown) 1 1 0.0 

Number of fish 120 19 33 54 10 2 2 1.7 

TABLE 12.	 Volumes of material in the stomachs of adult anchovetas from all 
areas combined, by month. 

TABLA 12.	 Volumen del material en el estomago de ·anchovetas adultas de todas 
las areas combinadas, por meses. 

Number Index of fullness - Indice de abundancia
of fishMonth - Mes Numero	 Average0 2 3 4 5de peces	 Promedio 

January 10 2 2 4 1 1 1.9 
February 10 1 3 4 2 1.7 
March 13 3 8 1 1 1.9 
April 7 1 2 3 1 1.6 
May 7 1 2 4 1.4 
June 6 4 1 1 0.5 
July 10 1 3 5 1 1.6 
August 11 1 3 5 2 1.7 
September 12 2 5 5 1.2 
October 8 1 3 3 1 1.5 
November 14 3 9 2 1.9 
December 12 2 6 3 1 1.2 
Total 120 19 33 54 10 2 2 1.7 
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TABLE 13. Organisms found in the bottom samples from different areas.
 

TABLA 13. Organismos encontrados en las muestras del fondo de diferentes areas.
 

Isla Panama Punfa Mangle- Bahia SanArea - Area Verde Viejo Isla Maje Miguel 

Number of samples 6 17 2Numero d.e muesfras 

Per Occur- Per Occur­ Pe:r Occur- Per Occur-
cent rences cent rences cent rences cent rences 

Por- Ocu- Por- Dcu- Por- Ocu- Por- Dcu­
cen­ nen­ cen­ nen­ cen­ rren­ cen­ nen­
taje cias taje cias taje cias taje cias 

Diatoms 

Melosira 9.8 4 65.6 17 0.4 32.6 
Sceletonema 9.3 4 1.3 2 
Cyclotella 5.2 6 1.7 17 7.3 2 30 
C oscinodiscus 20.2 6 18.9 17 15.8 2 18.5 
Actinoptychus 5.7 5 0.8 12 0.5 1 8.1 
Bacteriastru111 0.03 1 
Chaetoceros 0.2 1 0.1 1 1.7 
T riceratitun 2.6 5 0.02 1 
Biddulphia 0.6 3 0.2 5 0.4 1.5 

Total centric 53.7 6 88.5 17 26.2 2 63.7 

Rhadonema 0.04 
Licmophora 0.3 1 
Diatoma 0.2 1 
Thalassionema 17.4 6 3.0 17 31.0 2 11.1 

T halassiothrix 0.7 
Diploneis 0.2 2 0.02 1 
Navicula 1.1 5 0.4 9 0.9 2 0.7 
Sigmoid 2.5 5 0.5 9 1.7 1 1.5 
Amphora 0.2 2 0.2 5 0.5 1 
Nitzschia 3.6 6 1.3 15 0.8 1 1.5 
Surirella 0.6 2 0.5 1 0.7 
Unidentified pennate 16.4 6 5.4 17 33.5 2 17.0 

Total pennate 42.7 6 10.8 17 69.0 2 33.3 

Unidentified diatoms 0.1 

Total diatoms 96.5 6 99.4 17 95.3 2 97.0 

Non-diatoms 

Silicoflagellates 1.0 4 0.02 1 0.5 0.7 

F ormaniferans 1.0 4 0.4 8 
Crustaceans 1 
Unidentified 1.4 4 0.2 6 4.2 2 2.2 

Total non-diatoms 3.5 6 0.6 13 4.7 2 3.0 

100.0 100.0Total 100.0 100.0 



TABLE 14.	 Comparison of the items found in the stomachs of anchovetas from collections made in the s·ame or nearby areas on 
the same day or 1 or 2 days apart. 

TABLA 14.	 Comparacion de las materias encontradas en el estomago de las anchovetas de recolecciones hechas en la misma area ~ 

o 
o en areas cercanas el mismo dia 0 con 1 0 2 dias de diferencia.	 o 

tj 
Rio Rio Bahia Bahia 

Area - Area Juan Juan San SanPunta Punta Isla Isla Isla Isla Panama Panama Panama Tocu- Tocu- Panama Panama Rio Rio Rio Rio >
Chame Chame Verde Verde Verde Grande Viejo Viejo Viejo men men Viejo Viejo Pacora Sabana Congo SucioDiaz Diaz	 Miguel Miguel S 
10 Nov. 11 Nov. 30 Mar. 1 Apr. 1 Aug. 2Aug. 21 Mar. 22 Mar. 5Jul. 5Jul. 24 Aug. 25 Aug. 13 Nov. 14 Nov. 30 Dec. 30 Dec. 9Jan. 10Jan. 10Jan. 29 Sep. 1 Oct.
 

Date - Fecha
 ~ 

52 52 55 55 55 55 60 60 55 55 55 55 56 56 57 57 58 58 58 53 53 
~  

~ 

Length - Long itudes 119 145 110 106 120 114 142 145 125 112 126 120 137 117 112 120 117 139 120	 131 110 Cl 
H 

Z
Melosira	 16.8 0.0 84.3 78.8 88.0 76.0 84.3 90.2 89.1 14.3 59.0 73.2 65.1 80.1 68.0 76.8 68.4 C1 
Cyclotella 10.2 8.9	 o 

~ 

Coscinodiscus 32.2 33.1 16.8 36.6 9.5 16.5 7.4 13.7 6.9 11.3 6.8 12.0 28.0 12.6 23.7 6.6 8.0 
~ 

Actinoptychus 8.9 16.8 ~ 

~ 

Synedra	 11.7 0.0 >
Thalassionema 11.9 10.5 44.5 7.3 0.8 65.4	 Z 

(l 
Navicula	 17.8 5.9 

o 
~ 

Nitzschia	 1.5 33.9 
~ 

~Unidentified pennate 13.9 11.9 10.9 11.9 
~ 

Silicoflagellates 10.2 6.5	 > 
Pollen grains 8.5 13.7 

~ 

W 
I---l 
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TABLE 15.	 Comparison of the iiems found in ihestomachs of replicaie samples of 
·anchoveias from :the sam'e collection. 

TABLA 15.	 Comparacion de las maierias enconiradas en el esiomago de muesiras 
duplicadas de anchoveias de la misma coleccion. 

PuntaArea-Area Rio Chame Isla Verde	 Isla VerdeSalazar 

Date - F'echa 1 Dec. 57 27 Apr. 55 25 Jan. 55 28 Dec. 54 

Lengths - Longitudes 150 150 103 III 114 112 117 123·' 

Atelosil'a 11.5 4.4 57.1 2.8 

Sceletonerna 21.6 7.0 14.3 0.0 53.5 80.4 

CycloteUa 2.9 22.6 

Coscinodiscus 21.6 11.6 20.5 27.8 1.0 10.4 

Actinoptychus 14.8 5.6 

Bacteriastl'um 4.8 13.2 

Biddulphia 20.5 35.6 

Thalassionem.a 19.2 47.3 1.9 20.8 

Unidentified pennate 10.4 7.0 3.8 18.9 11.1 8.7 
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RESUMEN 
Las branquispinasde las anchovetas, tanto en las juveniles como en 

las adultas, son largas y numerosas, can varias protuberancias finas que 
hacen de ellas un aparato filtrador muy eficiente. EI est6mago esta modi­
ficado en u'na molleja. EI intestino esta sometido a un crecimiento hetero­
nomo, y llega a alcanzar unas oeho veces la longitud estandar en las 
adultas. 

Fue examinado el contenido estomacal de 39 ,muestras de peces juve­
niles y de 120 adultos. Las diatomeas fueron el alimento principal de todos 
los peces que fueron examinados cuyo tamano vario entre los 29 y 153 mili­
metros. Se encontraron tan1biE~n en cantidades silicoflagelados, dinoflage­
lados, granos de polen, foraminiferos, conchas de rotiferos, erustaceos y 
huevos, probablemente de crustaceos. 

Coscinodiscus) una diatomea, fue el alin1ento mas importante encon­
trado en los est6magos de los peces juveniles. No seobservaron mayores 
diferencias en los habitos de alimentacion en los juveniles -de diferentes 
tamaiios. Aun tomando en cuenta su tamaiio n1enor, los juveniles tenian 
volumenes mas pequenos de material y un numero menor de organismos 
en sus estomagos que los adultos. 

Los est6magos de lospeces adultos, diferentes a los de los juveniles, 
contenian por 10 general considerables cantidades de fango. Melosira) 
Coscinodiscus y Thalassionem.a) todas elIas diatomeas, fueron losorganis­
mos mas importantes encontrados en los est6magos de los adultos. La 
contribuci6nde Melosira fue mucl10 mas alta en los est6magos de los peces 
procedentes de las areas al este de la entrada del Canal de Panama que la 
de aquellos provenientes del oeste. No se observaron diferencias estacio­
nales en la alimentacion. El volumen de material en los est6magos vario 
de casi 'Cera a cerca de 1.0 mililitros, con un promedio de un poco mas de 
0.2 mili1itros. 

Se examinaron 26 muestras de fonda; los orga11ismos encontrados 
correspondieron muy cercanamente a los hallados en los est6magos de los 
peces adultos. 

Se ha 11egado a la conclusiol1 de que las anchovetas juveniles son 
principalmente 6 enteran1ente filtradoras de alimentos de la zona -pelagica. 
Las adultas, sin embargo, son en su mayoria ili6fagas, pero posiblemente 
se alimentan tambien de plancton. 

INTRODUCCION 
Uno de los aspectos del trabajo de la Con1isi6n Interamericana del 

Atun Tropical es la investigaci6n de la biologia de los peces que se em­
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