
ASSESSMENT OF THE POPULATIONS OF FITS.T 

AND SHRIMP LARVAE IN THE MANGROVE SWIAMPS 

OF CHU1E AND AGUADULCE, THE REPUBLIC 

OF P.?:,NA-.iA 

FTNAL R&EPOPF
 

Prepared for:
 

U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT 

Prepared by:
 

Luis D'Croz
 

Juan Del Rosario
 

February, 1985
 



(
 

ASSESSMENT OF TFE POPULATIONS OF FISH AND SHRIMP LARVAE 

IN THE MANGROVES SWAMPS OF CHAME AND AGUADULCE 

THE REPUBLIC OF PANAMA 

I.t c t lon.n 1r 

o':,.-a estuaries and mancqroves swamps are well known 

as nurseries sizes for l-:rvae and juveniles of marine and 

rresh.ater species. This relationship is oL great importance 

to sr cr, s in most tropical countries with :nangrove bordered 

coasts. 

Currently, the ecological roll of mangrove swamps is of 

qiceat im.ortance for the local fishing industry,, which depend 

on .the r'cruitment of Juveniles and, to shrimp mariculture ope

rJ.ic -,s t:t us, wild p stlarvae and juveniles as seed for 

ras use of mangrove areas for sociooconomic ac

tiv" ties incluinQ agriculture, urban development aznd industry 

ha.- concernel suverai local afld international aqenciesc related 

to natural resources management, getting them involved in -iver

se aspects of the development and conservation of these areas. 

Perhaps among the main problems preventing the agreement among 

the differents interested parties i. the lack of information 

necesary as base for decision making and defining a harmonizing 

policy between mariculturists, fishermen and conservationsists. 

The purpose of this study was to assess the populations 



of fish and shrimp larvae of commercial importance in the man
groves of Chama, Province of Pana-a, and Aguadulce, Province 
of Cocle, and to determine the effect of human a-tivity on manqro-) 
yes as nCrscrys areas for larvae and juveniles of aquatic spe- J 
cies.
 

2. Methodology and Area of Study.

2.1 SampliJ area: Samples were obtained in the tidal channels 

of Chanre (Fiaure 1), 
 a mangrove forest that recently (3ince
 
1979) has been altered by the cons 4- rUcjJo ri!puonds. 

All areas where plankton was _colIected in ('h~aee uroun 

de,,. by mancroves and notdid present nctideable evidence of 
desforestation. The salinity during samplinq ranged between
 
2'.9 and 27.1%o. Samples were 
also obtained from the 
man

grove bc1-cred estuary of Palo Blanco, Aauadulce, and area
 

of 
;isto-ica7l anthrop-,genic prussures 
(Figure 2)
 

This area 
has been us._.d for several decades 
for te .roduct

ion 
o'% salt by sea.ater eva::.o-ation -cnds and more recen
tly (since 1974) , for the con;truction of 
near 2,500 hecta

res of shrimp ponds. Additionally there is a small port 
in this manarove 
from which -,,st of th prouction of sugar 

cane and molasses from the region of Cocle is shipped. In 
this area human influence is quite obvious due to the pre
viosly expained activities. The salinity during the Agua

dulce sampling was recorded between 22 an 28% .
o
 

2.2 Plankton Samplinqs: Plankton tows 
were done using a stan

dard 500 micron net of 0.5 mreter diameter provided with a
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and fish ranged between 3 and 104 shrimp/!00 m3 and betw-jeen 

2 and 385 fish larvae/100 m3 The shrimp larvae (Table 2) 

collected were Penaeus stylirostris, one of the species of
 

white shri.p fished in the Gulf of Panama. This species is
 

also used as seed for the shrimp mariculture operations,
 

although Penaeus vannamei is prefered because of, its faster
 

crowth Ob.served co.cnC:.-iors cf P. sL.Iiro-ris were
 

2.3 to 32 .arvae/100 with a mean of appro:-:imatelv 8 

larvae/100 m. Two other soecies of shrimo collected in 

Chiame were Carideans shrimp of the genus Palaemon spp. and 

Macrobrachium spp.. Samples of Palaemon varied between 6 

S- 3and 30 larvae/100 m (X = 10 larvaes/100 m ) while Macrobra

3chium ranged from less than 1/100 m 3 to 71.3/100 m . (X = 27 

larvae/100 m') 

Fish larvae cf commercial interest included Anchovies (En

,7raulidae) , ojarras (Gerridae) , Cavallas (Carangidae) and 

Croakers (Scianidie) . Aong these, the Engraulids and 

the most abundant (19.8/100 m3 and 11.3/100 m3 
Scianids were 

:most abunCdant fish larvae collected vefe two groups of 

Gsbiidae W5.3/100 m_33 

Results of plankton tows in the Aguadulce mangroves are shown 

in Tables 3 and 4. In Table 3 it can be seen that the flow

meter only registered 95 revolutions on the first collection 

for a period of 21 minutes. This seems an obvious sampling 

error so this data was discarded. As in the Chame samples 
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the volume of water filtered in the tows ranged between 

50 and 140 m 3
 .
 

Shrim': larval density in the Aguadulce mangroves was 43.8 

larvae/!00 Inco"mm3. ncon-rast to the Chame results, where
 

the dominance was by far of the Caridean Shrimps, most
 

.
SC,':) ,- the shrimp .arv-, c i Aciuniulc.... -, : n

On the average, collectionE of P. stvliro. t... .ere 26.6 

larvae/100 i, was the observerwhich % times densi-ty 4n
 

Chame. The larval density of Palaemon (10.. .-arvae/00 m )
 

At Aguadulce was similar to samples from the Chame mangroves 

but the dens itv of acrobrachium was particulary low (6.2 

larvae/100 m-) 

The observed mean of fish larvae in the Acuadulce mangroves 

was close to '5 larvac/io m This was somewhat low compared 

to the Chame results, where the mean ,'as 146 larvaei,,9 3C 

Th-e larvae of Cavailas (Carangidac), Anchcovie:; (Enqrauiidae) 

nr: Croakers (Scanidac) a.C the most abu7Cda::t i the ATuadul

ce. gro,., ( -0 larvae/100 . These s. i-ces hae 'Cal 

c_,._.rc3al -i:-orLtnce.rcst tl s, larvae .-The of collected 

A.uacuice such as Go s (Go a.n... s rdonoiiJc PIar 'c 

tidae) , are of little or no conmercial interest, and were 

found in low densities (less than 4 larvae/00 m3).
 

The diversity of fish and shrimp (species richness) between
 

sampled locations in Chame and Aguadulce is very similar
 

(Table 5). The main differencej observed were that larvae 

of Puffers (Tetredontidae) , Tarpons (i-egaloriclae) and Floun
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ders (Pleuronectidae) were collected in Agluadulce only, 
while larvae of Mojarras (Gerridae) w,..ere exccsivelv found 

in Chame. 

3.2 	 Tidal Cycl(e Samplinq: During stationary sampling the 0.5 

meter sta'idard net with 500 micron mesh was used. Plankton 

collections of november 2 were diurnal, while november 27
. collections were .	 Gener-l data on 'ic.hI cyclenocturnal 


sa'Tilingare presented in Tables 6 and 7. The 'olU:"- of 

water filtered, estimated from flo..ter records, rnc.ed 

from less than 1 m to slightly more than 4 .M durina the 

samp;ling of november 2. These low measurements of fi.tered 

water indicated a very slow pattern of Water flow during 

the 	 ebbinq and flooding tides. During the samplings perfor

mee 	 on november 27 and 23, however water flow .,as more in

tense varvinc, between 1 to 135 r< of water filtered through 

it. 

Tables ' nd 9 sho.. results of stationary ,lankton net 

samz.!ings in Chame. Nocturnal sampling resulted in higher 

n:i tie - of shrimp I arv -, in c.-om':arison to curnal sampling. 

However, fish larval densities recorded duri.jc the days were 

slightly higher than those observed at night. 

While shrimp diversity among diurnal and nocturnal samples was 

similar, fish diversity measured during night collections was
 

higher (6 additional families) than diurnal samplings. The
 

density of the larval population seemed to be inversely rela

ted to the v.,ater level. Hicher densities of shrimn and fish 
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larvae were observed during ebb tide, w.,hen larvae were con

centrated in the water of the tidal creeks. During high
 

tide the larval populations were more dispersed in open 

areas and among mangrove roots. 

Shrimp larvae collecte durling tidal cycles included the 

tris. i . White si-ryiril te, most im. utant 

commercial species in Panama. Penaeus stvlirosnris was 

found most often,_larval collections. Probable larvae or 

the Brown sh.rimo Penaeus californiensis w-ere also collected. 

The simall size of specimens made their definite identification 

difficult however. Brown Shrimp are found in low densities 

in local catches, and are usual., considered by fishermen 

as Red sh-im. (Penacus brevirosta...s) 

. anc.,res ad its imoertance to loc' isher-"ies n. maricultura. 

-. ... r 1ac' iht s7c Cocal oe P,,eiS 1 ,h C !cis 

selri.m:: are found in :naec.g ro,.,c sva:r :s aurire,: c:2-.v: st,-,gr's of 

their life c'cic. (',.->.. 12 . ... ec tVC :,L ,. ie .. r... are 

rhe most abundant and economically importalir for local fisher

ies. Three sue.ies a_ re-ocnized as'hit. shrimp (Pe.eus 

occidentalis, P. stylirstris a P. vanna-i) Penaus. 

occidentalis account for more than the 80% of the commercial 

landings of White shrimp in Panama. Juveniles.o.stlarva and 

are dominant in mangrove swamps and estuaries in the eastern
 

part of the Gulf of Panama. Spawning of P. occidentalis
 

occurs throughout the year, however, there is a marked eak 
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to the Pacific Coast. A :-o,.imate1ly 80% of the annual total
 

catch comes from the Gulf of Panama, with the remainder from 

the Gulf of Chiriqui. In 1983, 7,564 metric tons of shrimp 

were fished and exported, representing an income of $57,000,000. 

Table 11 shows the landing records of shrimpD during the last 

" i ncrea sin0 L.0 S Uears. tILrier catc"iCe],) 

seabobs, a small Pei.%eir-2 shrimp. Fishermen c_cted their 

efforts towards this s-e-s when catches of inite shrimin 

started to decline because of overfishing. The local Depart

ment of Fisheries (Direcci6n General de Recursos Marinos), 

has indicated that the only way to increase the shrimp produc

tion in Panann is through mariculture, since traditional 

fisheries are at their maximum sustainable yield or are 

o"er-' oizeci,' as with the White Shrimm (Gonzflez M., 1984). 

Accord ing to available statistics, however t-he current level 

of 7--ic ture n:roduct4Cn .,f shrim is less than 0Mtric 

tons i-er ".year. 

The "ain in Panama represents an annual:iLsheries incame 

of $70,000,000 , and the related labor force is about 10,000 

workers. 

4.2 Prawns related to mangrove swamps: Four species of Palaemonid
 

shrimps are found temporarily in mangrove swamps of the Pacific 

coast of Panama. These are: Macrobrachium americanum, M.
 

tenellum, M_.panamense and M. diqueti..
 

These species are freshwater organisms. Adults live in
 

freshwater streams while larvae and juveniles are commonly 

found in the upper part of mangrove bordered estuaries where 
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sa~±nite~lw~ andre acrorchium amer&icanun 


I Iu-:--:'e~ tiec mo'st'. f re-quienTJ~ yfaunad in mac~ove~ Iswa ~ ~ 

anaeric'anum is' the largest sized pra:n lof tlh Central;Aeri--' 

Scan regon an *ypica1adl i~ one puc.Ti 

K~spe>'~cies reaches .sexual -'at'urity1 in ,freshwater habitats,,,ivn 

hi''e'namong, h river's st or rs_ They sp .n dur.ing thc 'rainy~' 

~W~season.. Eggs .and larvae ar pssvly transported do%,,nsttrK .c 

by'r flo'.After p.eriod i'n briackishve r an'.unknow,,n of:-time the 

'~%flvronent fw we-s), juveniles start an u
(robblya 

stream mi gratio to their freshwater habiitats. 'The, life?, 

htory for M. tenellum is very similar .to that described 

for M., americanum and is smnaller than M. americanum. In~ ''w 

77 P addition, the genera Palaemon'represents a small brack ish, 

*water, prawn, whose larvae have been' f airly common duriingte 

larval collection in the mangrove swamps of Chame and Aquadul

ce.
 

Curetl, heeprawns are. not fished commJically, but 
2 / 

make up part of the diet of' fishermen' and theiz families. Some~ 

attmplshavYe been madetoculture the larger sp esof prawns 

however, there has been oi'ondication of. success, thus far'. 

43"aqrv as a nursery, for local commercially important fishes:. 

Results "from larval, collections in the. mahcrove swanps of, 7>. 

Ghame 2 and 'Aguadulce give a good idea of the, f ishes which uilize" 

magroves swamps asi nurseries',areas.,
 

,,These results and those ,from Martinez et al. (1983)' and 'Croz' "'* 

24ia-nd~Kicnh (1980), indiicate tlhat among'thle ma ng r ove4 related 

Y., ( 
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to expand the shrimp farms, has resulted in development of 

the mangroves forests surrounding the albinas. The flats 

are usuall, connected to the sea through mangrove bordered 

estuaries and tidal creeks. Vegetation is almost absent in 

of 4any however, in some cases it could be athese flats, 

dwarf mancrove coverace. The figures re-orted for the total na e . -;e . t tEe -f- r-.1 0 
e i "lts hPacific Coast of Pana ,, ara'qe 

.'-om 10,00:0 ]hectares ........z . l ' O dflOt2,0 
fcaoi. aI-e 7- 190'4) t almost 20,000 

,. rt to, 1923) , an "YCLoaL!v-e., most Suitable 

areas for _).,nd construction are those located from Chame to 

Acuadulce. 

T;.o species of White shriap are use for mariculture in Pana

ma: ?:naeus vannamei and P. stlirostris. P. vannamei has 
L _ C Id CE . ..to 

the highest growth rate and can withstand higher stocking 

c nsi4.-s, hJ. .oever,is Zhe le abbundant amon7 the ,3soec -2s 

L Pc:_U S ocoi:t isFcoi~er2 1.' C a IL s unsui

table fc' . .,cuse C on its r-th ate and naih 

mortal it'; in the pon S. Ponds al-e s .. withtoc'er.d pcstlarvae 

C .. 7 CC7 in.hc:hi o - ccllactad fro ::angrov 

sT.amos. The stocking densitie; ranue between 40,000 to 
3D, 0 o ;: os tiar-aa /hec -:-ein si-intensivo method farms 

!
which use wild seed, an, from 100,000 - 200,000 postlarvae/ 

hectare in intensive highly technical operations that use 

hatcheries for seeds production. 

Two are the major mariculture companies in Panama. Agroma

rJna S* . .., vjth nearly ,000 hectares of ponds and a h-at
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T-' -1 q:ty 2,: of 2 0 00 ;D 
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mostly from to at th . of the rainyJune T.uc;ust., start 

season, whereas P. vanramei nostlarvae are commonly collec

ted from October to November when rainfall is at the highest 

peak. During the dry season most ponds are not in produc

tion since the only postlarvae available in mangrove swamps 

are those from Pcnae's o ide.cciete.-l ;.'. cf cf ths: " 

seri-intensi%,e operatic s have only one rop p-i,2 y cr and 

their yields geieraliy do no cx:ceed 900-1000 Dou n,is/ '--.,ctare 

(headless shrimp) in contrast, intensive culture o;Crations 

(like Agromarina S .A.) , uiD to 2. 8 crops/year are achieved 

and wit> yields around 2,000 pounds/hectaros/crop. In the 

future the problem of limited quantities of postlarvae is 

e1ct)d to be solved v:,1ith the instalation of a government 

hatchery, r.n by the Direccion N tcional de Acuticultura. 

This hatchery wi l hcv. a oro-jacted oroduction capability 

of 20,000,0CO pcstlarvae -, mornta shoul'" .n1 

enou: sec- . to stock , C0 - 3,000 >ectares of shrimp ponds. 

. Larval.tSOc as.-c... ._conclusio:s. 

From the results and information compilated for this report 

the imortance of the mangrove swamps in the fisherv mariculture 

production of the area is evident. The proper management of man

grove swavmps areas will guarantee the required recruitment of 

juveniles of shrimps and finfhishes to traditional fishing 7-round 

and will also provide some seed for maricultural operations. 

However the wild postlarvae resource ,ill not support the expec

ted increase of the shrimp production for marculture an3 it 
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TABLE 1: GENEAL DATA OF THE PLANKTON. NET TOWS IN CIIAME 

MANGROVE SWAMPS 

ling
ion Date Time 

Salinity Towing
Time 

F L 0 W 14 E T
initial Final 
reading reading

II 
E R 

revolutions r.p.s. 

Filtercd 
Volume 

m 3 

Shrimps
& Prawns Fishes 
collected oollectef 

IShrimps
& Prawns,' Fishes) 

1001 3 100 m 3 

11-19-84 11:13 25.5 11 rin.i 62492 65133 2641 4.00 G6.70 0 0 0 0 
2 

3 

11-19-84 

111-19-84 

12:15 

12:42 

26.0 

25.0 

14 min. 
30 seg. 

15 min. 

62400 

66830 

66820 

10168 

4420 

3338 

5.080 

3.709 

112.20 

84.16 

13 

15 

0 

10 

11.6 
i 
17.8 

0 

11.9 
•1 11-19-84 13:10 24.0 14 win. 70187 73578 339.1 3.85 85. 50 89 45 104 .0 52.G 

5 11-22-84 11:18 24.7 
40 seg. 
15 min. 73710 78346 4636 5.03 117.68 4 2 3.3 1.7 

11-22-84 11-55 23.9 
21 seg. 
15 min. 78348 83591 5243 5.638 133.09 47 104 35.2 78m1 

7 11-22-84 13:15 24.60 
30 seg. 
15 min. 84692 86721 2029 2.25 50.12 48 175 95.7 349.] 

11-22-84 15:22 27.10 15 min. 86721 89752 3031 3.36 76.17 36 293 47.3 384.7 
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Tei' 1 L-, 3: GENERAL DATA OF THE PLANKTON NET
 

TOWIS IT AGUADULCE MANGROVE 

SWA.IPS (ESTERO PALO 3LANCO) 

'g 

.n Date Timo 
Sijalinity 

60 

'o.ii:j 

Time 

" L
liii tizl 

O WM- E T
Fina! 

E R 

13diui'_n,!llected 

Filtered 
UI.I"lle 

Shrimps
& Prawns ises 

Coadinq 

fShrimps
& Prau. . 
100 m3 

Fishs 
l00 m 3 

12-19-84 11:38 27 21 ruin. 0 95 95 4.523 0.1137 10 0 9090 0 
12-19-,-4 12:07 27 17 inn. ]0t) 5528 5-128 31(.:294 137.79 67 24 49 17 
12-19-84 13:07 22 10 min. 5528 8773 3245 324.50 82.37 24 19 29 23 
12-19-84 13:45 23 10 win. 8773 11725 2952 295.2 7-1.94 21 15 32 20 
12-19-84 14:30 28 10 rin. 11725 11725 13772 204.7 51.44 62 47 120 91 
12-20-84 10:58 26 10 rin. ]3772 16710 2938 2)3 .8 74.58 7 13 9 17 
12-20-R4 

12-20-84 

11:30 

12:04 

24 

26 

10 min. 

10 rin. 

16710 

20350 

19835 

22768 

3125 

2418 

312.5 

241.8 

79.38 

61.07 

82 

7 

23 

17 

103 

11 

29 

28 
12-20-si 13:23 26.5 10 i 11. 227,68 26333 3565 356.5 90 80 4 36 4 40 
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v,~ 

~ .SCOMPARATIVE DiVERSITYO~ FIHSS,' .. 
SHRIMPS AND ,PRAWNS;LARVAE FO 

~. 
 LANYTON NET± TOWS SAMPLES .COLLE~CTEO) IN CHAME 
,~.'~sAND AGUADULCE MAN GROVE: SWAMPS 'S, 

5 ~': COMMON NA14ES
'"'SPECIES 
 5 5 5
 
,.~.,,..,, ~ CHAM1E AGUADULCES.. 5
 

''Shrimps & Prawns
 

'~'~' acrobrachium sp. Prawns ++''
 

Penaeus -stylirostris White sh~rimp ++ ,
 

5
A'2 5 1 aJlaenon~ sp. Prawns++. 
 > , ps
 

Fishes 
 S 

Atheririidr-ae ... Silverside ++, 

~','',,Engraulidab' Anchovies # .. -. 5..... 

~;> :' Gerridae Mojarras 

~ Gobiidae' Gobies++ 

Megalopnidae Tarpons,+ 

5 .5Pleuronectidae Flounders p5+ 

K~'4Synnt ~ae P'ipefi'shes . +s . 

~K';Sci'enidae5 ,* Croakers ' 5+'5, , 

Tetradontia. ''.'.4 fers-,~~ . + 55fS,
 

5 



TABLE 6 " GNERAL [EPDTA ON 111E STATIONARY PIANKTO NL. SAMPLING 
OF LURVAE DURIUN3 A TIDAL CYCLE (NCWv'ENBiU 2, 1984) 

SainpilingStation 2-Nov.SalinityDATE TIME CollecTin 

F L 
nitialeadin 

0 W M 
finalreadi 

E T E R 
revolu-tions R P M 

Filters 
Volume 

m3 

hripnps 
Prawns

ollected Fishes
oollected 

Shrimps 
& Pras
/100 in 

Fishes/
100 m3 

-to Liboro 

PuuLtO Liborio 

Puuerto Liborio 

2-Nov. 

2-Nov. 

2-Nov. 

1u-0:50 

11:30 
11:40 

12:50 
13:00 

13:55 

29.69 

29.21 

29.07 

40 min. 

70 min. 

55 min. 

23630 

24507 

25213 

24452 

25197 

25332 

822 

690 

119 

20.55 

9.86 

2.16 

4.34 

3.64 

0.63 

28 

-

.2 

70 

3 

1 

645 

-

317 

1613 

82 

159 
Puorto Liborio 

Puerto Liborio 

i'lu:rxtO Libori)o 

Puerto Liborio 

PL:--to Liborio 

2-Nov. 

2-Nov. 

2-Nov. 

2-Nov. 

2-Nov. 

14:00 

14:55 
15:00 

15:50 
16:00 

1 7 : 5 0 
18:55 

19:50 
19:55 

21:05 

29.31 

27.82 

18.78 

29.76 

29.86 

55 min. 

50 min. 

110 min. 

55 min. 

70 min. 

25330 

25326 

25371 

25867 

26026 

25325 

25371 

25445 

26005 

26092 

5 

45 

74 

138 

66 

0.9 

0.67 

2.51 

0.94 

0.24 

0.39 
0 

0.73 

0.35 

3 

2 

1 

36 

-

2 

31 

69 
6 

9 

32 

833 

256 

4931 

12912 

17692 

1233 

9113 
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STATIONARY( PLANKTON,'NETSZbIPLING OF LRA 
DURING A TIDAL CYCLE 	 (NOVEMBER, 27f 1984) 

~3
LARVA-E?0 m 

, i1-


V ~ ~ Man 
S.PI-PLE ,. , ~ / d ~34 Ua5l 

'aternLeve,,,(Slcei.tim...472 	 457 297 160-

F. Pran 	 5.0 1. 18100 1667.0 153 110 33379 

Bi :hnaeus stylirostris (White shrimp) 12.0 1.0 1087.0 108850 1176C 3 0 2194.0 
Peiciaesvaimamea. Ihdte' shn) 362'.0 2124.0 414.3 
Priaeu occidentalis (White shrimp) 217.0 1858.0 73.C 358.0 
Penacus californieisis (Browni shr-imp) 6.0 0.51.
 

Pala:.'n so. .(Praw.,n) 1.0 72.0 1770.0 294.0, 8.0 357.5
 
~iacrobrachimi sp. (Prawn) .072.0 13. 0'
 

Fishes 210.0 245-.2 3694.0 5928 12939.( 132 3859 .9, 
.i herinicdae (SilversiLdes) 46.0 2..0 217.0 177.0 1323.C 82.0 '307.8~ 

-:riatiach-oididac (Toadfishes) 105.0 0.2 17 5,' 
nir)e (f lcunde.rs)B0de ii 145.0 24.21:" 

~arangci fae (Cavallas) . ' '.',3.0 0. 5 
E.nr~gaulidae (Anichovies) 69.0 1956.0 3363.0 4485.C 25.0 1649.7 

,*rr'idae, (Mojarras) : 	 88.0 14.7 
--;ob-iidae (Gobbies) 61.0 13.0 1159.0 1593.0 2278.C 17.0 853.5 
Lp'tptocephala 147.C 24.5 

t ricae (Snap:,"ut --.. s) 619.0 103.2 

luj' 4iac (Mullets) 3I603.C 600.5'' 
Pleurontde(Fones 1103. 5.0 184.7 

'f-iniLdae (Croakers) 1.0 145.0 3.0-88.0 39.57 
Udet'idlar-vae 6.0 21715.0 	 39.7 

II 

http:lcunde.rs


TABLE 10: SPECIES OF PENEIDS SHRIMPS RELATED TO THE FISHERIES IN 

THE. PACIFIC COAST OF PANA.1A 

SPECIE 

Penacus occidentalis 

P. stvlirostris 


P. -vannamei 

P. brevirostris 


Xiphopenaeus ri iet ui 

ProLrachyp_ne. prec.lj)ua 

Trachypenaeus byrdi 

Trachypenaeus faoe 

Salenocera aclassiz.i 

* Based on D'Croz and Kwiecinski (1980) 

Gen-rally fishcd near the mouth of the 

COMMON NAME 

White Shrimp 

White Shrimp 


White Shrimp 

Red Shrimp 


Seabod 

Seabob 

Tiger Shrimp 

Tiger Shrimp 

Fidel 

FISHING DEPTH 
RANGE (FATHOM) 

3- 15 

3 -15 

3 - 15 

30 - 45 


Shallow*.' wat-ers 


Shallw wate.rs 


Shallow waters 


Shallow waters 


45 - 60 

mangrove bordered 

% OF TIHE TOTAL MANGROVE 
CATCH RELATED 

34.0 - 40.5 + 

1.9 - 2.25 + 

1.9 - 2.25 + 

25.0 + 

27.5 

27.5 

2.7 + 

2.7 + 

0.18 - 1.86 

estuaries. 



TABLE 11: SHRIMP PRODUCTION IN PANAMA (METRIC TONS)
 

INDUSTRIAL 
Y E A R FISHERY ARTISANAL MAR[CULTURE TOTAL 

1979 4,990 
 4,990
 

1980 5,559 
 5,559
 

1981 7,052 
 7, 05-2
 

1982 6,932 248 565 
 7,745
 

1983 6,749 
 267 548 7,564
 

* According Gonzalez M. (1984) 

No information av ",i lable 


