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ASSESSMENT OF THE POPULATIONS OF FISH AND SHRIMP LARVAE
IN THE MANGROVES SWaAMPS OF CHAME AND AGUADULCE
THE REPUBLIC OF PANAMA

TroTical eostuaries and mangroves swanps are well know
as nurseries sites for larvae and juveniles of marine and

freshwator species. This relationship is of great importance

to fishcries in most tropical countries with mangrove bordered

Currently, the ecclogical roll of mangrove swamps is of
great imgortance for the local fishing industry, which depend
on .the recrultment of juveniles and to shrimp mariculture ope-
uso wild postlarvae and juvaniles as seed for
The increasing use of mangrove areas for goclocconomic ac-
tivities including agriculture, urban development and incdustry
he: concerned scveral local and international agencico related

to natural resources managenenrt, getting them involved in diver-
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se asnects of the development and conservation of these areas.
Perhaps .mong the main problems preventing the agreement among
the daifferents interested parties i3 tiie lack of infeormation
necesary as base for decision making and defining a harmonizing

policy between maviculturists, fishermen and conservationsists.

The purpose of this study was to assess :the populations
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of fish and shrimp larvae of commercial importance in the man-
greves of Chame, Province of Panama, and Aguadulce, Province

of Cocle, and to determine “he effect of human a2tivity on mangro-
Ves as nucscrys areas for larvae and juveniles of aguatic spe-

cies,

Methedology and Area of Study. -

2.1 Sampling area: Samples were obtained in the tidzl channels
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of Chame (Figure 1), a mangrove forest that recently (since

1879) has been altered by the construction of shrimp ponds.

Al as wher nkt was collected in Chame wer '
1 areas where plankton was llecte Q& _surroun

—

led by mangroves and did not fresent noticeable evidence of
—— —
desiorestation. The salinity during sampling ranged between

23.9 and 27.1%.. samples were also obtained from the man-
grovea berdered estuary of Palo Blanco, aguadulce, and area
of historical anthropugenic pressures (Figure 2).

This area has been used for several decades for the product-
lon 07 salt by seawater evarscration ponds and more recen-
tly (since 1974), for the construction of near 2,500 hecta-
res of shrimp ponds. Additicnally there is a small port

in this mangrove from which mose of the production of sugar

(=

. In

o}

cane and molasses from the region of Cocle is shippe
this area human influence is guite obvious due to the pre-
viosly expained activities. The salinity during the Agua-~

dulce sampling was recorded between 22 an 28%,.

2.2 Plankton Samplings: Plankton tows were done using a stan-
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dard 500 micron net of 0.5 meter diameter provided with a
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and fish ranged between 3 and 104 shrimp/100 n> and between

2 and 38¢% fish larvae/100 m3. The shrimp larvae (Table 2)

collected were Penaeus stylirostris, one of the species of

wnite shrimp fished in the Gulf of Panama. This species is
so used as seed for the shrimp mariculture operations,

&lthough Penaceus vannamel 1s prefered because of its faster
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growth. Obrserved concenury P. stvlirostris were

2.3 to 32 larvae/100 m” with & mean of approximately §

larvae/100 m~. Two other spbecies of

shrimp ccllected in
Chame were Carideans shrimp of the genus Palaemon spp. and

Macrobrachium spp.. Samples of Palaemon varied between 6

and 30 larvae/100 m> (X = 10 larvaes/100 m3) while Macrobra-
2 —
chium ranged from less than 1/100 m3 to 71.3/100 m”~ (X = 27

larvae/100 m )
Fish larvae of commercial interest inclucded Anchovies (En-
¥Yojarras (Gerridae), Cavallas (Carangidae) and
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Scianids ware the most abuncdant (19.8/100 m™ and 11.3/100 m )
The most apundant fish larvae collected were two groups of

) . 3
no commercial value fishes: Atherinidae (55.9/100 m™) and

Results of plankton tcwes in the Rguadulce mangroves are shown
in Tables 3 and 4. 1In 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



the volume of water filtered in the tows ranged between

50 and 140 mS.

Shrimp larval density in the Aguacdulce mangroves was <3.8
larvae/100 m3. In contrast to the Chame regults, where
the dominance was by far of the Caridean Shrimps, most

&

(¢C0%) <f the shrimp larvac in Aguadulce woro c.ﬁld:.

On the average, collections of P. stylirosiric were 26.6

-

larvae/100 m~, which was 3 times tho densitv nbserved in
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Chame. The larval densitv of Palaemcn (1£.2 larvae/100 m~)

at Aguadulce was similar to samples from the Chame mangroves

but the density of Macrobrachium was particulary low (6.2

3

larvac/100 m”).

The observed mean of fich larvae in the Aguadulce mangroves
was close to I35 larvae/100 m3. This was somewhat low compared
to the Chame results, where the mean was 146 larvas/
The larvae ol Cavallas (Carangidac), Anchovies (Engraulidae)
anc Croakers (Scilanidac) are the most abundant in the ~Aguadul-
ce mangroves (7-10 larvace/100 m7) . These srizcies have local
commercizl importance. The rest of the fish larvac collected
in Aguaduice such as Gobios (Gopiidac) and Puifers (Tﬂ“*adon

idae), arz of little or ro commercial interest, and were

3).

found in low densities (less than 4 larvae/100 m
The diversity of fish and shrimp (species richness) between
sampled locations in Chame and Aguadulce is very similar

(Table 5). The main differerce; observed were that larvae

of Puffers (Tetréﬁontidae), Tarpons (lMegalopidae) and Floun-



ders (Pleuronectidae) were collected in Aguadulce only,

while larvae of Mojarras (Gerridaz) were exclusivelvy found
] b

in Chame.

Tidal Cycle: Sampling: During stationary sampling the 0.5
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ard net with 500 micron mesh was usa2d. Plankton
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collections of november 2 were diurnal, whilc nrovember 27-

2% collections were nocturnal. General data on -idal cvcle
sampling are presented in Tables 6 and 7. The velunc of
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water filtered, estimated from flcocuwmeter rocords, ranged
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from less than 1 m~ to slightlv more than 4 m” during the
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oling of november 2. These low measurcments of filtered
water indicated a very slow pattern of water flow during
the ebbing and flooding tides. During the samplings verfor-

med on november 27 and 23, however water flow was more in-

2
tonse varying between 1 to 135 m” of water filtered through
the plankiton net.,

Tables & and 9 show results of stationary planlton net
samelings in Chame. DNocturnal sampling resulted in higher
shrimp larvac in comparison to diurnal sampling.
However, fish larval densities recorded during the cdays were
siightly higher than those obgerved at night.

While shriwp diversity among diurnal and nocturnal samples was
similar, fish diversity measured during night collections was
higher (6 additional families) than diuvrnal samplings. The
density of the larval population seemed to be inversely rela-

ted to the water level. Higher densities of shrimm and fish



larvae were observed during ebb tide, when larvae were con-

centrated in the water

of the tidal creecks. Durirg high

tide the larval populations were more dispersed in open

areas and among m

Shrimp larvae col

angrove roots.

= -

lected during tidal cycles included tho 3

species oI White shrimp (Ponaeus cocidentalis, DL oefvli-re-
tris and P. vannamci). The Whitce shvimp 1s the most ingortant
commercial specles 1n Panama. Peraeus stvlircscris was whet”
found most oftenmMlarval collecticons. Probable larvae of

the Brown shrimp Penaeus californiensis were also collected.
The small size of specimens made thelr definite identification

however

+

difficul

in local catches,

. Brown Shrimp are found in low densities

and are usually considered by fishermen
nasus brevivostirlis).
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Mangroves and 1ts impnertance to local fisheries and mariculture.
4.1 Shrimeps roelated to manaoreves: EBiaht suecics of local Paneid

v . .
shrimw are founda

their 1i1fec cvclos
the most abundeaent

ies. Three sposi

occidentalis, P.

occidentalis account for

landings of White

are dominant in mangrove

part of the Gulf

occurs throughout the ye

0TI
shrim» are

and economically important for local fisher-

¢s are recognized as Whito shrimp (Penaeus
stylircstris ana ». vannamei). Penaecus

more than the 80% of the commercizal

shrimp in Panama. Juveriles and rostlarvae

swamps and estuaries in the eastern

of Panama. Spawning of P. occidentalis

however, therc is a marrked rpe
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to the Pacific Coast. Aaprrocimatelly 80% of the annual total
catch comes from the Gulf of Panama, with the remainder from
the Gulf of Chirigqui. TIn 1983, 7,564 metric tons of shrimp
were fished and exported, representing an income of $37,000,000.
Table 11 shows the landing records of shrimp during the last
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5 yeavrs. increas.ind violds wele Lue Lo LLrecry catches
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seabobs, a small Perfeid shrimp. Fishermen directed their

b

rim
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efforts towards this species when
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started to decline because of overfishing. The local Depart-
ment of Fisﬁeries (Direccidbn General de Recursos Marinos),

has indicated that the only way to increase the shrimp produc-
tiorn in Panama is through mariculture, since traditional

fisheries are at thelr maximum sustainable yield or are

—

overexpleoited, as with the White Shrimp (Gonz&lez M., 1984).
Accorcing tc availlable statistics, however the current level
of mariculture producticn of shrimy is less than €00 motric
The main fisherles in Panama represents an annual income

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

workers.

Prawns related to mangrove swamps: Four species of Palaemonid

shrimps are found temporarily in mangrove swamps of the Pacific

coast cf Panama. Thesce are: Macrobrachium americanum, M.

tenelium, M. panamense and M. giquetiu
These svecies 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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to expand the shrimp farms, has resulted in development of
the mangroves forests surrounding the albinas. The flats
are usually connected to the sea through mangrove bordered
estuaries and tidal creeks. Vegetation is almost absent in
many of these flats, however, in some cases it could be a

dwarf mangrove coverace. The figures reported for the total
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from 10,000 hectares (Gonzalez M., 1984) to almost 20,000
hectares (Fratto, 19683), and wrobabkly the most suitable

arcas Ior vond construction are those located from Chame to

Two species .of White shrinp are use for mariculture in Pana-
ma:  Penaeus vannamel and P. stylirostris. P. vannamei has
the highest ¢rowth rate and can withstand higher stocking
densities, however, is the leq;fabbundant amonc tho 2 specias
S0 White shvimn.  Penacus occidonialis is considercd unsui-
table for Zarming hecause of ite low growth rate and rich

mortality in the ponds. Ponds are stocked with postlarvae

e U A | AT S VU S rvm e 1T mie T £ e v vee gy oy _—

ana AV DL elared 2 aATChaLYissd Oy Ccoriccoed frce wangrove
~reigae oo e ~ 3 ~1- 1 I oo 1 .- - - A N e

swamps,  The stocking densities range between 40,000 +o

“ . - o, oy o y e N - Y ev oy - S I~
80,000 reostlarvac/hectare in somi-intensive method farms

which use wild seed, and 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-

rina S.A., with nearly 1,000 hectares of ponds and a hat-
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mostly from June to August, at the start of Lthe rainy

season, whereas P. vannamel wostlarvae are commonly collec-

ted from October to November when rainfall is at the highest

peak. During the dry season mest ponds are not in rroduc-

tion since the only postlarvae avoilable in mangrove SWamps

are those Irom Penaeus occidentalic. Becausce of thie many

semi-1ntensive operaticns have only one crop per yoar and
their yields generally do no exceed 900-1000 pounds/nectare
(headless shrimp) in ceontrast, intensive culture opcrations
(like Agromarina S.A.), up to 2.8 crops/year are achicved
and wit> yields around 2,000 pounds/hectares/crop. In the
future the problem of limited quantitigs of postlarvae is
expected to be solved with the instalation of a government
natchery, rian by the Direccién Nacional de Acuicultura.
This hatchery will have a projected producticn capability
of 20,000,000 pestiarvas per month and should provide

enough s¢ed to stock 2,000 - 3,000 hectares of shrimy ponds.

From the results and information compilated for this report
the importance cf the mangrove swamps in the fisherv mariculture
production oi the area is evident. The proper manageman: of man-
grove swamps areas will guarantee the reguired :ecruitment of
juveniles of shrimps and finfhishes to traditienal fishing c¢round
and will also provide some seed for maricultural operations.'

However the wild postlarvae resource will not suprort the expec-

ted increase of the shrimp production for maraculture and it
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TABLLE 1:

GENLIAL DATA OF THE PLANKTON.NET TOWS IN CHAME -]
MANGROVE SWAMPS
= &
ling Satinity | Towing FLOWMETEHR Filtercd { Shrimps Shrimps
tion Date Time Se Time initial Final Volame & Prawns| Fishes |& Praws, Fishes/
reading reading, revolutions | r.p.s. m collected | collectec 100m3 | 100 m3
1 11-19-84 11:13 25.5 11 min.: 62492 65133 2641 1.00 66.70 0 0 0 0
2 11-19-84 12:15 26.0 14 min. 62400 66820 4420 5.080 (112.20 13 0 l1l.6 0
30 seq.
3 11-19-84 12:42 25.0 15 min. 66330 70168 3338 3.709 84.16 15 10 17.8 11.9
4 211—19—84 13:10 24.0 14 min.| 70187 73578 3391 3.985 85.50 89 45 104.0 52.6
| 40 seg.
5 |11-22~84 11:18 24.7 15 min.| 73710 78346 4636 5.03 117.568 4 2 3.3 1.7
! 21 seq.
€ 11-22-84 11:55 23.9 15 min. 78348 83591 5243 5.638 [133.09 47 104 35.2 78.1
30 seq.
7 11-22-84 13:15 24.60 15 min.| 84692 86721 2029 2.25 50.12 48 175 95.7 349.1
H 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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TasLe 3: GENERAL DATA OF THE PLANKTON NET /e
TOWS IN AGUADULCE MANGROVE
SWAMPS (ESTERO PALO BLANCO)
nog 4 M L 5 Filtered |Shrimps Shrimps
. e . Lo v E:.E_T ER Vo lume & Prawns| Fishes | & Pramy Fishus
pling Salinity] Toewing| initial Final 3 £ 3] 100 w3
Lion Date Time $o Time reading veading Revoluiond 3 g m nollncted (C0llected 100 m n
12-19-44 11:38 27 21 min. 0 95 95 4.523 0.1137 10 0 9090 0
12-19-4 12:07 27 17 imin. 100 5528 5428 319,294 137.79 67 24 49 17
12-19-24 13:07 22 10 min. 5528 8773 3245 324.50 82.37 24 19 29 23
12-19-44 13:45 23 10 min. B773 11725 2952 15,2 71.94 24 15 32 20
12-19-84 14:30 28 10 min. 11725 11725 13772 204.7 51.44 62 47 120 91
12-206-84 16:58 26 10 min. 13772 16710 '938 293.8 74.58 7 13 9 17
12-20~-24 11:30 24 10 min. 16710 139835 3125 312.5 75.38 82 23 103 29
12-20-84 12:04 26 10 min. 20350 22768 2418 241.8 6l1.07 7 17 11 28
12-20-41 13:23 26.5 10 min. 22768 203133 565 356.5 90 80 4 36 4 40

N










TABIE 6 : CENERAL DATA ON THE STATIONARY PLANKTON NET SAMPLING §
OF LARVAE DURING A TIDAL CYCLE (NOVEMBER 2, 1984)

. | . F L OWMETTE R Filters Bhrimps Shrimps
sampling ! Salinity {Collectinitial final revolu- Volume & Prawns |Fishes & Prawns|Fishes/
_Station DATE TIME %o Tine  reading | reading | tions | R P M m}__ follected |collected|/100 m3 | 100 n3
Pucrto Liborio 2-Nov. 10:50 29.69 40 min. 23630 24452 822 20.55 4.34 28 70 645. 1613
11:30
Pucrto Liborio Z2-Nov. 11:40 29.21 |70 min. | 24507 25197 690 9.86 3.64 - 3 - 82
12:50 :
Puerto Liberic 2-Nov. 13:00 29.07 |55 min. 25213 25332 119 2.16 0.63 2 1 317 159
13:55
Puerto Liborio 2-Nov . 14:00 29.31 (55 min. | 25330 25325 5 3 2
14:55
Pucerto Liborio 2-Nov. 15:00 27.82 150 min. 25326 25371 45 0.9 0.24 2 31 833 12812
15:50
Pu:rto Liborio 2-Nov. 16:00 18.78 (110 min. { 25371 25445 74 0.67 0.38 1 69 256 17692
17:50
Puerto Liborio 2-Nov. 18:55 29.76 |55 min. | 25867 26005 138 2.51 0.73 36 9 4931 1233
' 19:50
Puecto Liborio 2-Nov. 19:55 29.86 {70 min. -26026 26092 66 0.94 0.35 - 32 9143
21:05
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TABLE 10: SPECIES OF PENEIDS SHRIMPS RELATED TO THE FISHERIES IN
THEE.PACIFIC COAST OF PANLMA

SPECIE COMMON NAME FISHING DLEPTH % OF THE TOTAL MANGROVE
RANGE (FATHOM) CATCH RELATED
Penacus occidentalis White Shrimp 3 - 15 34.0 ~ 40.5 +
P. stvlirostris White Shrimp 3 - 15 1.9 - 2.25 +
P. vannamei White Shrimp 3 - 15 1.9 - 2.25 +
P. brevirostris Red Shrimp 30 - 45 25.0 +
Xiphopenaeus rivetti Scabod Shallow waLers** 27.5 -
Protrachypene precipud Scabob Shallow wators** 27.5 -
Trachypenacus byrdi Tigexr Shrimp Shallow watcrs** 2.7 +
Trachypenaeus faoce Tiger Shrimp Shallow waters** 2.7 +
Salcnocera agassizi Fidel 45 - 60 0.18 - 1.86 -

* Based on D'Croz and Kwiecinski (1980)

** Generally fished near the mouth of the mangrove bordered estuaries.
J
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TABLE 11: SHRIMP PRODUCTION IN PANAMA (METKIC TONS)

INDUSTRIAL

Y EAR FISHERY ARTISANAL MARICULTURE TOTAL
1979 4,990 L L 4,990
1980 5,559 . o 5,559
1981 7,052 . L 7,052
1982 6,932 248 565 7,745
1983 6,749 267 548 7,564

According Gonzalez M. (1984).

No information available



