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El Proyecto Regional de Desarrollo Pesquero en Centroamérica es un Proyecto de los
Gobiernos del Istmo Centroamericano que se realiza con el respaldo del Programa de las
Naciones Unidas para el Desarrollo (Fondo Especial), siendo la Organizacién de las Naciones
Unidas para la Agricultura y la Alimentacion (FAQ), el Organismo de Ejecucion.

Las finalidades que persigue el Proyecto son las de fomentar la explotacién racional
de los recursos pesqueros disponibles en aguas del mar y salobres de la region; el uso de las
técnicas mas apropiadas de procesamiento y de mercadeo de los productos pesqueros; el consu-
mo nacional e intraregional y la explotacién de esos productos; asi como la consolidacion
de la administracion pesquera en los paises participantes.

La correspondencia referente a este Boletin Técnico debera ser dirigida a:

Guy De Moras

Director

Proyecto Regional de Desarrollo Pesquero en Centro América
Apartado Postal, 1609, San Salvader, El Salvador, C.A.
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UNITED NATIONS AND FAO 1967.
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AN APPRAISAL OF THE SHRIMP RESOURCE
OF THE GUATEMALAN PACIFIC COAST

Richard K. Keiser, Jr.*

1. ABSTRACT

White shrimp, Penaeus vannamei and P. stylirostris, and brown shrimp,
P. californiensis,formthe basis of the Guatémalan Pacific fishery. The author
‘estimates that [ess than 30 fishing vessels are needed toeffectively exploit the
limited commercial resource. Schaefer's model predicts that this effort would
yvield average yearly landings of 2.3 million pounds of headed shrimp; yearly
landings will vary between 1.4 and 3.1 million pounds.

2. ACNOWLEDGEMENTS

The author expresses his appreciation to Ingeniero Mario Saavedra and
his staff, J. Francisco Trabinino S. and Rolando F. Gonzalez B., of the Guate-
malan Marine Fisheries Department, Ministry of Agriculture, for their coopera-
tion throughout the preparation of thig paper. The author is grateful to Mr. Ro-
bert W. Ellis of the FAO (UN) Regional Central American Fisheries Development
Project for suggesting the undertaking of this study and for providing valuable
information from his years of experience in Central America; to the fishing in-
dustry for providing with information from their files and permiting the opportu-
nity to observe the commercial operation from their boats. Special recognition
to Mr. Milton J. Lindner, former Director of the U.S. Bureau of Commercial Fish-
eries Laboratory at Galveston, Texas, and Mr. Luit Boerema and John Gulland of
the FAO Tishery Resources Division, Department of Fisheries, Rome, for their
suggestions and valuable criticism of the manuscript.

3. INTRODUCTION

The shrimp industry is Guatemala's only developed fishery. For several
years, a small trawl fishery existed on the Caribbean Coast, but this ceased op-
erations in 1963. The Pacific trawl fishery began in 1957 with two vessels. In
1966, the fleet reached its present size of 28 doublerigged trawling vessels. In
the sixties/, This fishery contributed approximately 1.5 million dollars yearly
in exports to the economy. However, in 1968, production fell; total landings
were only one-third those of 1966. The Guatemalan government's concern for
this decline prompted the preparation of this paper.

* The author served for two years as marine biologist in the Peace Corps
Central American Fisheries Development Project. During his term of service,
he worked closely with the Guatemalan Department of Marine Fisheries and
biologist of the FAO (UN) Regional Central American Fisheries Development
Project.



Lindner (1957) and Croker (1967) made surveys of the Guatemalanfishery.
The production data have been published (Bol. Estad. Pesca #1), but never anal-
yzed. With the exception of Panama and El Salvador (Boerema, 1961; Ellis,
1965, 1968), this situation exists throughout the Central American Region.,

This paper will describe the history and characteristics of the Pacific
shrimp fishery, evaluate the trends in production from 1960 to 1969, offer an
appraisal of the resource, and recommend management procedures to assure its
rational exploitation.

4, SHRIMP SPECIES EXPLOITED

Ten species of shrimp comprise the Pacific landings: white- Penaeus styli-
rostris STIMPSON, P. vannamei BOONE, and P. occidentalis STREET, brown- P,
californiensis HOLMES, red-P. brevirostris KINGSLEY, and camaroncillos. The
term camaroncillos refers to five species: Trachypenaeus byrdi ALCOCK, T. faoea
LOESCH and AVILA, T. similis pacificus BURKENROAD, Protachypene precipua
BOUVIER, and Xiphopenaeus riveti BURKENROAD.

These species have a distinct vertical distribution. White shrimp inhabit
waters of 7 to 25 faths (13 to 45 m) but P. vannamei is found in deeper waters
than P. stylirostris. Brown shrimp are encountered in waters of 15 to 35 faths
(27 to 64 m). Red shrimp are fished in depths of 35 to 65 faths (64 to 119m). Ca-
noo oaciiios are found in the same depth range as white shrimp.

Kutkuhn (1966) summarized the life cycle of penaeid shrimp. The adults
spawn in the open sea, and the microscopic, semi-buoyant eggs hatch soon
thei rafter into small planktonic nauplii. The shrimp pass rapidly through the
protuzoeal and mysis stages to the postlarval stage while the shrimp move or
are transported by ocean currents towards river mouths or through passages into
wide, shallow estuaries. Once in the brackish waters of the estuaries, the
postlarvae grow rapidly into juveniles, reaching commercial size in twoto four
months. At this time, they return to the open sea. The average life span of
penaeid shrimp is 1.5 to 2 years.

The author believes the relatively low productivity of Guatemalan waters
is related to the paucity of nursery grounds for larval shrimp. There are few
estuary systems that have permanent openings to the sea. Thus, it is possible
that the Guatemalan fishery is dependent on northward migrations of shrimp pop-
ulations from the Gulf of Fonseca in El Salvador or southward migrations from
the Gulf of Tehuantepec in Mexico. However, no studies have been conducted
to determine the importance of Guatemalan estuaries to the offshore fishery.

5. HISTORY OF THE PACIFIC FISHERY

In 1957, the commercial shrimp fishery initiated operations. Within
three years, there were 17 boats in the fishery (Table 1). In 1961, Copesgua,
S.A. and Pesca, S.A. built a new packing plant in Champerico. Mariscos de
Guatemala brought nine boats into the fishery in 1962 and opened a packing
plant in San Jose. In the same year, 14 Nicaraguan shrimp boats and four Me-
Xican boats entered the fishery bringing the fleet to 53 boats. Early in 1963,
the catches dropped, and 27 boats left the fishery; Mariscos de Guatemala
closed its plant and transferred its boats to Panama; the operating license of



the Nicaraguan firm, Inpesmar, expired and under Guatemalan law could not be
renewed. Except for Mariscos de Guatemala's temporary transfer of its boats
to Panama and Nicaragua, the size of the fleet has remained at approximately
30 boats since 1963,

6. THE PRESENT FISHERY

The 230 km Pacific coastline has nonatural harbours. (Fig. 1). The Pacif-
ic ports are Puerto San José, located approximately 75 km from the El Salvador-
ean border, and Champerico, 120 km further north. Un-protected roadsteads
with piers, but no docking facilities characterize the port facilities of both
towns. Loading and un-loading of the vessels at the pier are always difficult,
and in rough weather may be hazardous. Mariscos de Guatemala constructed a
road from the Chiquimulilla Canal to its plant near Puerto San José, and its
vessels unload behind the plant. However, navigation of the canal entrance
is difficult. Pesca, S.A. uses the present facilities at Champerico. Plans
have been approved for the construction of a good harbour and port facility
near Champerico, but it will be some time before the port is in operation.

The narrowness of the continental shelf limits the available fishing
grounds. The fleet presently trawls down to 65 faths (120 m). Substantial
stocks of shrimp have not been found-beyond these limits.

Many companies with different size vessels characterized the early
years of the fishery (Tables 1 and 2). Operational efficiency apparently was
low during this period; in 1962, only 38 to 66 percent of the fleet was fishing
during any particular month. Since there were no boat yards in Guatemala jthe
fleet went for repairs to Salina Cruz, Mexico, 525 km north of Puerto San José.

Presently, Pesca, S.A. and Mariscos de Guatemala are fishing the Pacii-
ic resource. Each company uses standardized vessels (Table 3) and repairs its
boats at dry dock facilities built near Iztapa.

Appendix I summarizes the productiondata of the commercial fishery from
1960 to 1969. There is also a castnet fishery for juvenile and sub-adult shrimp
in the estuaries, but there are no data available on this sector of the fishery.

6.1 PESCA,S.A.

Pesca,S.A. is the largest shrimp company in Guatemala, and the only
company that has operated continuously since 1959. It is now a Guatemalan-
Japanese enterprise with the Japanese firms of Mitsubishi and Nichiro hol ding
a 49 percent interest.

The fleet supervisor and most of the boat captains are Japanese, but
the four man crew-- machinist, winch operator, and two crewmen are Guate-
malans. The captains receive a monthly salary plus a commission from the
catch. The crew receives only a percentage of the value of the shrimp landed.

The company has divided the coastline into numbered areas (Fig. 1).
The captain keeps records for each haul recording date, hour, area number,



and the estimated number of pounds of white, brown, red shrimp or camaronci-
1los caught. When analysis of the data shows production of large white and
brown shrimp dropping in certain areas, the company will close these areas,
an encourage its boats to fish for the lower priced red shrimp and camaronci-
llos by raising the price it pays the crew for these types.

The fleet of Pesca, S.A. is composed of 62 to 73 ft (19 to 22m)wooden
vessels. The boats trawl two nets in the manner described by Knake, Murdock,
and Cating (1958).

The average fishing trip is 12 to 14 days, however, in times of poor
fishing, trips are as short as 4 days, and in times of good fishing, as long as
20. The boats are overhauled every six months at the company's dry dock.

Nets are trawled for 2 to 2.5 hours at a time, 24 hours a day. Day fish--
ing is directed at white shrimp populations in 7 to 25 faths (13to46 m).At night,
the boats move further offshore and fish for brown and red shrimp.

Several fishing vessels search the coastline for concentrations of shrimp.
When a shrimp bank is located, the fleet is notified. Part of the fleet converges
on the area, while the scout boats resume their exploratory fishing. The monthly
pay of the scouting boats‘crews is based on the average number of pounds landed
per fishing boat.

Most shrimp are de-headed on board, washed, and placed by type (white,
brown, red shrimp, and camaroncillos) in refrigerated brine tanks. There are six
2,000 1b (907 kg) tanks on board, and one is usually reserved for fish. At Cham-
perico, the shrimp are placed into fifty gal (190 1) drums by type, lowered to a
small company boat that transports them to the pier, and then hoisted to the
dock. From here, the drums are transported by tractor-drawn trailer to the plant,
0.75 km away. Shrimp are graded by type. The most common sizes are: U-10,
11-15, 16-20, 21-25, 26-30, 31-35, 36-40, 41-45, and more than 45 tails to
the pound. Large white and brown shrimp are packed in one and five pound boxes,
glazed, and hard frozen within 3.5 hours. The smaller white, brown, and red
shrimp and camaroncillos and broken pieces are placed in one pound plastlc bags.
The plant has an 80,000 lb (36 t) cold room that keeps the shrimp at -35 °C until
shipment. The plant at Champerico is strictly a packing plant. Practically all
of the shrimp is boxed, headed shrimp. Exports of peeled shrimp only accounted
for 0.6% of exports to the United States in 1968 (Table 4).

Smaller shrimp are sold on the local market, but the majority of theshrimp
are exported. Some shrimp is exported to Japan by boat from Champerico, but
most exported shrimp is sent to the United States using the trailer-ferry from
Puerto Matias de Galves on the Caribbean. The distributor in the Miami area
is International Fi sheries Trading Company. Mitsubishi Intemational, Inc.
handles distribution to Los Angeles, New York, and Japan. Cerra Commercial
is the distributor in Puerto Rico.



6.2 MARISCOS DE GUATEMALA

A Panamanian based company, Sui Chan and Co., Ltd. founded Mariscos
de Guatemala in 1962. In 1969, "El Ganadero", a Guatemalan cattle firm bought
the company .

The low production per boat from 1962 to 1968 resulted from poor manage-
ment. The new owner over-hauled the fleet, and by better management increased
production.

All crewmen are Guatemalans. The pay of the winch operator, mechanic,
and crewman is based on a percentage of the catch's value. The captain's sal-
ary depends onthe quantity of shrimp landed.

The boat captains work independently, however, they will often signal
one-another upon locating a rich shrimp bank. Competition is keen between
Mariscos and Pesca. Pesca reports the activities of its scout boats in Japanese
to prevent Mariscos from utilizing the information. Nevertheless, on several
occasions, the author has observed three to four boats of Mariscos'fleet fish-
ing in the vicinity of Pesca's fleet,

Mariscos'fleet is composed of 61 ft (18.5m) steel boats. Each trawls
two 65 ft (20 m) nets. The average fishing trip is 10 to 16 days. The boats
trawl day and night.

Shrimp are de-headed on board, washed, and placed in refrigerated brine
tanks. The shrimp are un-loaded directly behind the plant in Iztapa, placed in
wooden boxes of 200 1b (90 kg) capacity, and trucked 1 km to the plant. Of the
shrimp landed, 70 to 80 percent are destined for export. These are graded, pack-
ed in five lb (2.2 kg) boxes, quick frozen, and shipped by trailer ferry to Miami.
The distributor in the U.S. is Gulf Export. Shrimp for local sale are frozen in
five pound plastic bags.

6.3 GUATEMALAN FISHING LAWS

The majority of Guatemalan fishing laws are contained in Decreto 1235
(18 January, 1932), Decreto 1470 (23 June, 1961), and a government resolution
concerning the rational exploitation of fishery resources (16 August, 1962).*

The Ministry of Agriculture through the Division de Fauna is authorized
to issue licenses to firms and individuals for ocean fishing on a large scale.
Companies wishing to obtain a commercial fishing license must have boats of
not less than 30 tons nor more than 100 equipped with fishing gear adequate
for the type of fishing proposed and refrigeration.

*"Acuerdo gubernativo que contiene el reglamento para la aplicacién de la ley
sobre explotaciéon en forma racional de los recursos pesqueros del pais™



The shrimp fleet is restricted to 50 vessels. Boats not registered in
Guatemala are limited to six months of operation. At the end of this term, they
must register or leave Guatemalan waters; their license cannot be renewed.
Likewise, Guatemalan boats are prohibited from fishing in foreign waters for
more than six months; after that time, their operating license is subject to
revocation.

The laws encourage fishing operations with more than 50 percent Guate-
malan capital by granting free operating licenses and waiving dockage fees.
For firms with less than 50 percent Guatemalan capital, the annual license iece
is calculated at Q30% to Q160 per ton for each foreign flagship in their fleet,
and dockage fees are charged at Q25 to Q50 per ton for shrimp boats, and Q5 to
Q10 per ton for boats engaged in other fishing. These companies must have a
permanent representative in Guatemala and must have from Q2,000 to Q5,000
collateral before initiating fishing.

Companies that export shrimp through Guatemala must provide process-
ing and packing facilities at their port of operation. Only foreign flagships
that send their catch directly to foreign markets are exempt from this provision.
Guatemalan law states that companies processing shrimp must land other fish-
ery products (fish, squid, lobster) caught incidentally with the shrimp at a
percentage determined by the Ministry of Agriculture; however, this statute
is not enforced. The companies must reserve for local sale 60 percent of the
fish, lobster, and squid landed, and 10 percent of the shrimp.

At the present time, there is no export tax on fishery products. There
is a monthly fee of Q450 charged to each shrimp company to cover the salaries
and office expenses of the government fishery personnel .

7. COMMERCIAL SHRIMP STATISTICS
7.1 FISHING EFFORT

Fishing effort is recorded by the Marine Fisheries Department as the
number of days a fishing vessel spends at sea. Unless the boat leaves port
before noon, the day of departure is not included in the number of fishing days.
Boats fish for white, brown, and red shrimp, and camaroncillos during the same
trip: however, the effort expended in the capture of each type of shrimp is not
recorded.

The fishing fleet spends little time in "searching activity" since the scout
ships of Pesca, S.A. locate the shrimp banks, and the boats of Mariscos de Gua-
temala frequently fish in the vicinity of Pesca's vessels.

On the average, seven 2 to 2.5 hour hauls are made daily. The rest of
the time is spent repairing nets and traveling to new fishing areas.

* Q 1.00 (one quetzal )=38$1.00 (one U.S. dollar)



7.2 PRODUCTION DATA

Daily production differed among different size vessels of the fleet (Table
5). The 72 ft (22 m) boats powered with 300 HP engines caught the most shrimp
(Table 6); these longer boats trawl larger nets, and their more powerful engines
permit trawling at higher speeds. Generally, the boats of Pesca, S.A. landmore
shrimp per boat than those of Mariscos de Guatemala.

The difference in production among the different boat classes and between
the two shrimp companies suggests that production data would be more meaning-
ful if they standardized to those of a standard size category of vessel . Although
this has not been done for the analysis presented in this report, standardization
of the data would permit more accurate comparisons of fishing effort amongyears.

The conversion factors from headed to heads-on weight are not well doc-
umented for the species landed in Guatemala. For this reason, all shrimp land-
ings are reported as pounds of headed shrimp.

8. TRENDS IN PRODUCTION

The yearly production data and fishing effort for the fishery are di-
agrammed in Figure 2. The relationship between fishing effort and total land-
ings can be better understood by examining yearly production by shrimp type.

8.1 WHITE SHRIMP

P. vannamei and P. stylirostris predominate the catches of white shrimp;
P. occidentalis comprise Iess than 1% of total white shrimp landings. Yearly
Tandings remained relatively constant from 1964 to 1969, fluctuating from 555,100
to 710,000 pounds.

Since 1963, white shrimp have comprised 21 to 39 percent of shrimp land-
ings. They are the largest and most valuable shrimp caught (Table 7). The tails
per pound data (Table 8) indicate a stable population structure since from 1965to
1969, the number of shrimp graded U-15 only varied by 11 percentage points.

For these years, 70.4 percent of white shrimp landed was graded under 15 tails
to the pound.

Catches of white shrimp were highest from September to January (Figures
3 and 4). Although spawning and recruitment occur throughout the year, landing
data suggest that heaviest recruitment may occur seasonally (Keiser, 1971).

Apparently, landings are not directly dependent on fishing effort. Between
1967 and 1968, white shrimp catches increased by 23, 000 pounds, but fishing
effort decreased by 3,150 days..
8.2 BROWN SHRIMP

Since 1963, brown shrimp have constituted 40 percent of all shrimpland-
ed. They command a price per pound second only to white shrimp (Table 7).



Recruitment to the fishery occurs year-round (Keiser, 1971). The period-
icity in the landings (Fig. 5) probably reflects changing fishing effort for white
shrimp,

Yearly production of brown shrimp fluctuated between 661,000 and
1,192,000 pounds of headed shrimp until 1968 when only 332,000 pounds were
landed. Although over-all fishing effort for 1968 was low, a comparison of
monthly effort (Appendix II) illustrates that during the period of greatest landings
(February to May), effort was higher than in 1966. The 1968 effort during this
period was higher than in 1964, the best year for the brown shrimp fishery.

The low brown shrimp landings in 1968 cannot be attributed to over-
fishing in the previous year. The 1967 level of production has been exceeded
three times (Appendix I). In two instances, 1964 and 1966, this was followed
by moderate decreases in landings; however, from 1963 to 1964, landings ac-
tually increased by 235,000 pounds. Furthermore, the shrimp landed in 1968
were actually larger than in 1967 (Table 8); this would not be expected if
overfishing had indeed occurred.

For these reasons, the author assumes that natural factors decreased
the standing populations of brown shrimp in 1968. Landing for 1969 were 56
percent higher than those of 1968 indicating that the standing population is
again increasing.

8.3 RED SHRIMP

Red shrimp are smaller and less valuable (Table 7). Landings have
fluctuated between 144,000 and 435,000 pounds during the last four years
(Figures 4 and 6).

The fishery for red shrimp increased rapidly from 1964 to 1966. This
seems to reflect the price of red shrimp on the U.S. market (Table 7), which
was increasing at a faster rate than the price for either white or brown shrimp.
Before 1964, red shrimp were an untouched resource. Since 1966, the market
price for red shrimp has remained relatively constant although the value of
white and brown shrimp has continued to rise. Thus, economically, it has
become more important to devote effort to the capture of white and brown shrimp
since they command a price per pound almost double that of red shrimp. Because
of the strong influence of economic factors, the landing data probably do not
reflect the density of the standing shrimp population.

Since spawning and recruitment occur throughout the year (Keiser, 1971),
the periodicity in the landings (Figures 4 and 6) is caused by a shift in fishing
effort,

8.4 CAMARONCILLO

Camaroncillo landings have fluctuated greatly in recent years from 1
million pounds in 1964 to 138, 000 pounds in 1968. They are the smallest and
least valuable shrimp (Table 7). Camaroncillos are caught incidentally with
white shrimp; however, during certain months, they are fished extensively near
the El Salvadorean and Mexican borders.



Presumably, the economics of the red shrimp fishery are applicable to
the camaroncillo fishery. Since 1966, the U.S. price of white shrimp has in-
creased by more than 50 percent while the amount paid for the smaller camaron-
cillos has actually decreased slightly. In addition, the smaller size of these
shrimp results in more boat time in de-heading and sorting and more plant time
in processing.

There have been large yearly fluctuations in camaroncillo landings.
Production more than doubled between 1963 and 1964 and between 1965 and
1966, The reasons for the cyclic nature of the fishery are not known. No re-
lationship was found between the number of pounds of camaroncillos landed
and the number of boats in the fishery in any one year.

Production data reveal that landings have been consistantly poor during
the first three or four months of each year, but later have risen rapidly reaching
a peak in June and, in some years, a second peak in November (Figures 4 and 7).
It is not possible to tell from the data whetherthere are fewer camaroncillos du-
ring the first three months of the year, or if the fleet is directing most of its
effort in these months for white and brown shrimp.

9. APPRAISAL OF THE RESOURCE

The proportion of the shrimp population landed depends on: 1) the select-
ivity of the gear--2 inch (51mm) stretch mesh allows a percentage of ocean shrimp
to escape capture; 2) selectivity of the fishermen--some small shrimp are dis-
carded at sea; and 3) the value of one shrimp species in relation to another--more
effort is directed at the more valuable species. These factors limit the useful-
ness of landing data in estimating standing shrimp populations.

The amount of shrimp landed per unit effort is related to the standing
shrimp population at that period of time; when there is a large population, shrimp
are landed in large quantities; when there is a small population, shrimp are
harder to find and quantities landed are smaller. Thus, the ratio of fishing
effort to pounds of shrimp landed is proportional to the population, Kutkuhn
(1962) called this ratio the fishable biomass index.

Assuming that biomass is reflected in the ratio of total catch to total
fishing effort, it is possible to obtain an estimate of the biomass. This canbe
done by calculating the regression between these two parameters and later cons-
tructing a curve using this relationship. (Schaefer, 1955, 1957).

There are limitations to applying the Schaefer Model to the Guatemalan
data: 1) effort data are not separated by species, and pro-rating the data artifi-
cially by weight or value of the catch is considered invalid (Keiser, 1970) and
2) the model considers fishing effort to be the only factor acting on the shrimp
populations; however, evironmental conditions do influence shrimp abundance.
Furthermore, landings of red shrimp and camaroncillos are strongly related to
abundance of white and brown shrimp stocks.

The regression of total catch vs. total effort (Table 9) shows that the
two variables are strongly related (Table 10, Fig. 8). The predicted yield at
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each level of fishing intensity was computed by substituting values in the re-
gression equation.

The data appear to predict that a fishing effort of 8,000 days would re-
sult in an annual yield of 2.45 million pounds of headed shrimp. However, ex-
amination of Figure 9 reveals that a 33 percent increase in fishing effort from
6,000 to 8,000 days results in only a 6% increase in actual landings. Further-
more, natural fluctuations in shrimp stocks must also be considered. Lindner
(personal communication) reported that catches of P. setiferus (white shrimp)
and P. aztecus (brown shrimp) in the Gulf of Mexico fluctuated annually by
factors of 3 and 7, respectively. These species occupy the ecological niches
filed by the white and brown shrimp of the Guatemalan Pacific fishery,

The author believes that an average yield of 2.3 million pounds of head-:
ad shrimp could be maintained with 6,000 24-hour fishing days. Because of nat-
ural fluctuations in shrimp abundance, this effort would yield yearly landings
between 1.4 and 3.1 million pounds.

10. RECOMMENDATIONS FOR SHRIMP RESOURCE MANAGE-
MENT

There are two important considerations in resource management: the
congservation of the resource and the protection of economic investment. There
are several common practices used in the management of sea fisheries. They are
hased on the principles of 1) limitation of the age and size that fish canbetaken
by the commercial fishery and 2) regulation of the mortality caused by the fish-
ing fleet.

Regan, et al (1956) examined mesh size restrictions as a method of
reducing young shrimp mortality. They found that 2 1/4 inch (57 mm) mesh
allowed the greatest number of small shrimp to escape without significantly
decreasing the catches of large shrimp; the percent of small shrimp that
successfully passed through the mesh was not known. Lindner (1965) stated
that for proper escapement chaffing gear would need to be removed. Also, since
only 1.5 inch (38 mm) in total length is the difference between 80 and 30 count,
mesh restriction is of dubious benefit to shrimp resource conservation. The
imposition of limits on shrimp size is a wasteful practice since discarded shrimp
are lost both to the natural resource and to the fishing industry.

Closed seasons in the open sea are effective only if small shrimp are
extremely abundant during a period when large shrimp are scarce. Guatemalean
data reveal that young shrimp are entering the fishery throughout the year (Keiser
1971). It would be unwise to impose closed seasons in the open sea or limit the:
catches that the fleet may take since these measures would only serve to under-
exploit the resource; shrimp not taken by the fishery will be removed by preda-
tion and natural mortality.

The life history of penaeid shrimp suggest that protection of the estuarine
nursery grounds might provide an effective management tool. The extenttowhich
the present cast-net fishery affects the resources of offshore adult shrimp is un-
known. Also, shrimp may migrate into the area from neighbouring countries.
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There is, therefore, no evidence available justifying the banning of the present
cast-net Iishery. Also, the economic hardship that would be imposed on the ar-
tisanal fishermen must be weighed before considering such action. Notwith-
standing, pending further studies, any expansion of the cast-net fishery should
be discouraged. '

The most feasible way of managing shrimp resources is by limiting fish-
ing effort, This can be accomplished by limiting the Number of fishing units,
the area-distribution of effort, the total amount of fishing time, or the catching
power of the individual units. Of these, limited entry is the easiest to enforce,
and fleet limitation acts to prevent overfishing of shrimp populations while guar-
anteeing maximal economic returns to the fishing industry.

The Schaefer Model discussed above predicted that the best annual catch
would be obtained with a fishing effort of about 8.000 24-hour days. Theincrease
in total catch obtained from increasing effort, from 6.000 to 8.000 days fishing,
is probably not enough to justify the expense of the extra effort needed. Since
from 1964 to 1969, the fleet averaged 289 days of fishing per boat annually, 21
boats would provide sufficient effort to assure maximum returns and maintain
shrimp stocks. In the past, the Guatemalean fishing industry suffered economic
hardships. In 1968, when production per boat was only one-half that of 1966,
Mariscos de Guatemala transferred its vessels to Nicaragua and Pesca SA.,
retired several vessels from operation. The poor landings of 1968 prompted Pes-
ca SA. to request that the fishing fleet be restricted to 25 boats instead of the
50 presently permited by law.

Unless economic returns are higher than is apparent, it would seem that
a fleet of less than 30 boats is sufficient for harvesting the available shrimp
resources. This fleet might in poor shrimp years, have poor economic returns
(1968), which, however, should be balanced by high profits in a good year (1966).
Considering the known limits of the sea resource, the author believes that 21
to 28 vessels would effectively utilize the Pacific shrimp resource. This figure
should be re-evaluated if larger, more powerful boats enter the fishery, if explor
atory fishing locates new shrimp populations, or if the present price difference
between white, brown, red shrimp and camaroncillos changes.



11. RESUMEN EN ESPANOL

La industria camaronera es la Gnica pesqueria desarrollada en Guatema-
la. Durante varios afios, existi® una pequeila pesqueria de arrastre en la costa
del Caribe, terminando sus operaciones en 1963. La pesqueria del Pacifico co-
menzd en 1957 con sdlo dos embarcaciones, en 1966 la flota alcanzd su volumen
actual de 28 barcos arrastreros equipados con doble equipo de arrastre. En ladé-
cada del 60 esta pesqueria contribuyd a la economia nacional con aproximadamen-
te 1.5 millones de US ddélares anuales, correspondientes al valor de las exporta-
ciones. Sin embargo, en 1968 la produccidn descendid bruscamente con un de-
sembarque total de solamente 1/3 de la cifra de 1966; el Gobierno de Guatemala
preocupado por esta declinacidén solicitd la preparacidn de este trabajo.

Lindner (1957, y Crocker 1967), realizaron investigaciones de la pesque-
rfa guatemalteca. Los datos de produccidén han sido publicados (Vol. Estad. Pes-
ca # 1) pero nunca analizados. Con la excepcién de Panamé y de Fl Salvador
(Boerema, 1961 Ellis, 1965, 1968), esta situacidn existe en toda la regidn cen-
troamericana.

Este trabajo describe la historia y caracteristicas de la industria cama-
ronera del Pacifico, evaluando las tendencias de produccién entre 1960y 1969,
considerando una estimacibén de los recursos y recomendaciones para la regla-
mentacién a fin de asegurar su explotacibén racional.

11.1  ESTIMACION DE LOS RECURSOS

La fraccidén de la poblacién camaronera desembarcada depende de: 1)
la selectividad del arte de pesca, la malla de 2 pulgadas (51 mm.) permite a
un cierto porcentaje de camarones escapar a la captura; 2) selectividad delos
pescadores, algunos camarones pequefios son devueltos al mar y 3) el valorde
una especie de camardn en relacidn a las otras, mayor esfuerzo de pesca es
dirigido hacia especies de mayor valor econdmico. Estos factores limitan la
utilidad de los datos de desembarques para la estimacidén de existencias de
poblaciones camaroneras .

La cantidad de camardn desembarcado por unidad de esfuerzo esta rela-
cionada con la existencia o densidad de la poblacién camaronera en ese perio-
do de tiempo; cuando existe una gran poblacibén se desembarcan camarones en
grandes cantidades; cuando existe una pequefia poblacidén los camarones son
més dificiles de encontrar y se desembarcan en cantidades menores. Por lo
tanto, la relacidn entre el esfuerzo de pesca vy las libras de camardn desembar-
cadas es proporcional a la poblacién. Kutkuhn (1962) denomina a esta propor-
cibén, Indice de biomasa capturable.

Asumiendo que la biomasa se refleja en la razbdn entre la captura total
y el esfuerzo de pesca total, es posible obtener una estimacién de la biomasa.
Esto puede hacerse calculando la regresidon entre estos dos pardmetros y pos-
teriormente construir una curva usando esta relacién (Schaefer, 1955, 1957).

Existen ciertas limitaciones para aplicar el modelo de Schaefer a los
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datos de Guatemala: 1) la informacibn sobre esfuerzo de pesca no esti separa-
da por especie y proratear los datos artificialmente por peso o valor de la cap-
tura se considera invalido (Keiser, 1970), v 2) el modelo considera al esfuerzo
de pesca como el Gnico factor actuando sobre la poblacién de camarones; sin

embargo, factores ambientales en realidad influencian la abundancia de cama-
rones. Por otra parte, los desembarques de camardn rojo y camaroncillo estén
fuertemente relacionados con la abundancia de los stocks de camarones blanco
y caié.

La regresidn de captura total versus esfuerzo total (Cuadro 9) indica que
las dos variables estén fuertemente relacionadas (Cuadro 10, Fig. 8). La cap-
tura estimada para cada nivel de intensidad de pesca se calculd substituyendo
los valores obtenidos en la ecuacién de regresidn,

Los datos parecen predecir que a un esfuerzo de 8.000 dias de pesca co-
rresponderia un desembarque anual de 2 .45 millones de lb de colas de camardn.
Sin embargo, el examen de la Fig. 9 revela que un incremento del 33 por ciento
en el esfuerzo de pesca, entre 6.000y 8.000 dias, se traduce solo en un 6 por
ciento de aumento en los desembarques actuales. Por otra parte, se deben con-
siderar también fluctuaciones naturales en los stocks de camarones. Lindner
(Comunicacibdn personal) informa que las capturas de camarones blanco (P. seti-
ferus)y camardn café (P. aztecus), flucttian anualmente en el Golfo de Mé&xico
por factores de 3 y 7 respectivamente. Estas especies ocupan el nicho ecold-
gico llenado por los camarones blanco y café en la pesqueria del Pacifico de
Guatemala.

El autor considera que un desembarque promedio de 2,3 millones de lb
de colas de camarones podria mantenerse con 6.000 dias de pesca de 24 horas.
Debido a las fluctuaciones naturales en la abundancia de camarones, este es-
fuerzo produciria desembarques anuales entre 1.4 y 3.1 millones de lb.

11.2 RECOMENDACIONES PARA REGLAMENTACION DE LOS RECURSOS DE
CAMARON

Existen dos consideraciones importantes en la reglamentacién de recur-
sos pesqueros: la conservacidn de recurso y la proteccidn de inversiones eco-
nbmicas., Existen varios procedimientos utilizados en la reglamentacidn de
pesquerias marinas, basados en los siguientes principios: 1o., limitacidén de
la edad y tamaiio en que el pez puede ser capturado por la pesqueria comercial
y 20., la regulacidon de la mortalidad causada por la flota pesquera.

Regan et al (1956), examinaron las restricciones de tamafio de malla co-
mo un método para disminuir la mortalidad de ejemplares pequefios de camardn.
Ellos encontraron que una malla de 2 1/4 pulgadas (52 mm) permitia escapar el
mayor nimero de camarones pequefios sin disminuir significativamente la capiu-
ra de camarones més grandes; no se determind el porcentaje de camarones pe-
quefios que escapaban exitosamente a través de la malla. Lindner (1965) in-
dica que para permitir un escape adecuado deberia removerse la proteccidn del
copo va que la diferencia entre las clasificaciones 80y 30 es de solamente
1.5 pulgadas (38 mm) en longitud total; las restricciones en cuanto a tamafio
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de mallas son de beneficio dudoso para la conservacién del camarbén. La impo-
sicidn de limitaciones en tamafios de camarones es un procedimiento inttil, ya
que los camarones rechazados se pierden para el recurso y la industria pesque-
ra.

Las temporadas de pesca o vedas en mar abierto son efectivas solamen-
te si los camarones pequefios son extremadamente abundantes durante un perio-
do en el que los camarones grandes escasean. Los datos de Guatemala indican
que los camarones juveniles se incorporan a la pesqueria a través de todo el afio
(Keiser, 1971). No seria aconsejable imponer temporadas de pesca en mar a-
bierto o limitar las capturas que la flota podria pescar ya que estas restriccio-
nes sdlo servirian para sub-explotar el recurso; 1os camarones no capturados
por la pesquerfa serén removidos por predacidén y mortalidad natural .

El ciclo biolégico de los camarones Peneidos sugiere que la proteccidén
de las zonas estuarinas de crecimiento podria ser un procedimiento de reglamen-
tacidén efectivo. En el presente, se desconoce la magnitud en que la actual pes-
queria con atarraya afecta los recursos exteriores de camardn adulto. Por otra
parte, los camarones podrian inmigrar hacia la zona desde los paises vecinos,
es decir, no existe una evidencia poderosa para justificar la prohibicién de la
pesqueria de atarraya. Igualmente, el dafio econdmico que se impondria a los
pescadores artesanales deberia ser considerado antes de realizar este tipo de
prohibicién. Por lo tanto, cualquier expansidén de la pesqueria con atarraya
deberia ser controlada en espera de mayores estudios.

La maiera més factible de reglamentacidén para recursos camaroneros es
la limitacidén del esfuerzo de pesca. Esto se puede obtener limitando el nimero
de unidades de pesca, la zona de distribucibén del esfuerzo, eltiempo total de
pesca, o el poder de pesca de unidades individuales. De ellas, la limitacidén
en la entrada de uni dades es la més fécil de controlar y se realiza para preve-
nir sobre pesca de poblaciones camaroneras, garantizando el mé&ximo retorno
econdmico a la industria pesquera.

El modelo de Schaefer discutido anteriormente, indica que la mejor cap-
tura anual podria obtenerse con un esfuerzo pesquero aproximadamente de 8, 000
dias de pesca de 24 horas. El aumento en la captura total a obtener de un ma-
yor esfuerzo pesquero, de 6,000 a 8,000 dias de pesca, probablemente no es
suficiente para justificar los costos de este esfuerzo suplementario. Desde
1964 a 1969, la flota camaronera alcanzd un promedio anual de 289 dias de
pesca por barco, por lo tanto, 21 barcos generarian un esfuerzo suficiente pa-
ra asegurar maximos retornos y mantener las existencias de camardn. En el
pasado la industria pesquera Guatemalteca sufrid dificultades econdmicas.
En 1968, cuando la produccidn por barco era solamente la mitad de la de 1966,
la Compafifa Mariscos de Guatemala trasladd sus barcos a Nicaragua y Pesca,
S.A. retird de operacibén varias embarcaciones. Los bajos desembarques de
1968 llevaron a Pesca,S.A. a solicitar que la flota camaronera fuese restringi-
da a 25 barcos en vez de las 50 unidades actualmente permitidas por la ley.

A menos que los retormos econdmicos fuesen mayor que lo que eviden-
cian, pareceria que una flota inferior a 30 barcos, es suficiente para explotar
los recursos camaroneros disponibles. Esta flota podria tener bajos retomos
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econdmicos en aflos pobres en camarones (1968), que sin embargo, se equipa-
rarian con elevadas utilidades en afios buenos (1966). Considerando los limi-
tes conocidos del recurso, el autor estima que 21 a 28 embarcaciones podrian
utilizar eficientemente los recursos camaroneros del Pacifico. Esta cifra debe-
ria ser reevaluada si embarcaciones més grandes y més poderosas se incorporan
a la pesqueria, si se detectan nuevas poblaciones camaroneras a través de pes-
ca exploratoria o si cambia la actual diferencia de precios entre camardédn blanco,
café, rojo y camaroncillos.
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FISHING EFFORT (1000'S OF DAYS).
PRODUCTION (1,000,000'S OF POUNDS).

Total landings and total fishing effort for the years 1960 to
1969,

Desembarquetotal v esfuerzo pesquero total de los afios 1960
a 1969.
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Monthly landings of white shrimp, P. stylirostris and P.

vannamei, from 1966 to 1969. Landings are in thousands of
pounds of shrimp tails.

Desembarque mensual de camardn blanco P. stylirostris and
P. vannamei, para los afios 1966 a 1969. Los desembarques
se expresan en miles de libras de colas de camardn.
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Fig. 4. Landings of white, brown, and red shrimp and camaroncillos
summed by month for the years 1966 to 1969. Landings are
in thousands of pounds of shrimp tails.
Fig. 4. Desembarques de camardn blanco, café y camaroncillo agru-

pados mensualmente para los afios 1966 a 1969. Los desem-
barques se expresan en miles de libras de colas de camardn.
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Monthly landings of brown shrimp, P. californiensis, for the
years 1966 to 1969. Landings are in thousands of pounds of
shrimp tails.

‘Desembarque mensual de camarbdn café,P. californiensis, pa-
ra los afios 1966 a 1969. Los desembarques se expresan en
miles de libras de col as de camarédn.
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Fig. 6. Monthlylandings of red shrimp, P. brevirostris, forthe years
1966 to 1969. Landings arein thousands of pounds of shrimp
tails.
Fig. 6. Desembarque mensual de camarodon rojo, P. brevirostris, para

los afios 1966 a 1969. Los desembarqués Se expresan en mi-
les de libras de colas de camardn.
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Fig. 7. Monthly landings, of camaroncillos, Trachypenaeus byrdi, T.
Faoea, T. similis pacificus, Protachypene precipua, and Xi—

phopenaeus riveti. Landings are in thousands of pounds of
shrimp tglls .

Fig. 7. Desembarques mensuales de camaroncillos, Trachypenaeus
byrdi, T. Faoea, T. similis pacificus, Protachypene precipua,
y Xiphopenaeus riveti. Los des embarques se expresan en mi-

‘les de libras de colas de camardén.
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26

B1SBY S9PEPTATLO0® sSus opuesgeo {oum otlpew sjusw=Tos ¢IadQ

omm ctpew 2queweros 9Ixodg
°g °g ‘wvoseg uod 9IFsquUT °oF
°y °g ‘enSsedo) 9AN1TISUOY
6661 =xed =1o7dwosUT UQTOBWIOIUT

sossw { ejusweios gxedp
enferesTy u2 Leossd '® woxemy =odgeq soy ‘ofey uy

5961

TR By

1T2un suoctraeiedo POSESD

endRIROTN Z0J 1397 Sieoq oyp ‘Ley ug

°syauom € pesjesade LATuQ

9961
txesf jreYy pogegade £LIuQ

Jeak-318Y pdrexado L1ugQ
°y °g ‘eoseg Y3Im pedaey
°y °g ‘enPsadon pawIcy
6661, 03 °q07dwodut BLRQ
2sop ueg o3Iemyg
ootIzedusy)

%A DRAAA 8

1%

Lz-91

62

134

ot

le

6z

0t =-6z2

0t

e

0£-6

ot

(074

L 0e-6L

le

6L

oec-Li

te

€2

ce=it

9¢

Le

§€=-02

134

9=t

Ce

gi-z

L

ogz xod SCoIe®q 9P OTPLOWOI]
umwh\nvmop Jo co) efezday

sow xotnbieno us opurzsdo SO0OJIBG ©P OWIXRPE £ OWIUIW OISWRY
yauow Lue uUT ucrseredo U £480¢ JO °ON WNUIXEW-Wwnwiuty

SooJeq ©p [®3C3 OJ3WnY
81®20Q JC °ON 1®390%

L
ot

< 1o

ol

<3 y
1 MmO |;:l<ro\l
«— -«

oNeY | @O

/7

< MMM oMM

(werewsjeny) °epa] Pscp ueg

(uelewejeny) e{BWSLENDH SP SOOSTJIE

(ueotxey) [2I0K BUOSUT]
(uendwreoyy) zemseduy

(ueoTxol) OOTIUPTILY 5P oIonbsay

(uereswejeny) xedeer] uoyp

°y °g ‘%wossg

(ueteweseny) °y °g ‘enfeedop
(usTewejenp) endsadop

6961

8961

Lo6lL

G961l

Y961

£961L

2961t

Lo6L

09514

6561

souy
sXes}

spuoioelado
2p 9seg

sgeq Futgzexsdp

ergedwoc)

Auedwoy

*696L ® 6G6L soum sol waed BISUOIRWED ejuedwoo TPRO Op S00IBQ 8P OIBWRY

6961 03 666L sawef oyq xoj Luedwoo dwTIys yoee JO €4v0q JO JoqURU OYL °|

°L CH@YNO

a1gva




27

9¢

13

4

12308

bed P O M}
= =
o= o=

PO = 0= |
=

U

= = <N |
e

§L=6L
£L=¢tl
el=2l
69=£9
v9=09
66=66
7$=05
gr-g¥

6961

8961 Lo6i

9961

GosL | o6t

€961

2961

#1961

20961

g 0ouy

-~

szeey

A@@v |IOTSY

(22) uzdusq

°696L

B 094l OPSOP BIPUOIEWED ®BLO[J B U2 BI0T8e Iod S00X®Bq O UHTORNGTILETQ

°6961L 03 096l wozz 3287y duwtays eyl UT S3BOQ ©Y3 JO UOTINQTILBIP OZTS

°T 04UV

°z  TIEVL




28

BILDEW
0°9% 0°36 oootzt 59=99 00t poon o] 0°02 ¢l °y °g ‘wossg
00¢ TIOPRW
o°¥t 0°¢l aoa‘zt 99-99 022 poon g g°gL zl °y °g ‘moseg
022 TIopEE
o°¥z 0°2¢ oco‘zt gh=G¥ oLy poon 9 0°gt 29 °y °s ‘moseg
©X20%®
9°L¥ 9°6g 000’2t $9=L9 002 19938 ot 6°gt 19 BIEme3eNy Op S00STIVY
U9 Lo .
o8 o3nag zop=(ad pog e -on139700 (33) m@@v (23) erg=cno)
298 BanIg ﬁmwmwmwww °p oueweg op odyg opeIe) eSuwy vI0T5g
: dH uoT3
efeieucy Ly rovdeo DOTRBIY -onl 38ued (23) (23) (32)
sSeuvey J02090Lg 2Z18 g0y 3o ed&y AeLg QIPTA q35ue]

°y °g ‘mossg £ orowoleR) Op SOOSTILY P ©40T3 B ©P 9°0T4SIID30BIBY)

°§ °g ‘®o88g DPUT BILHOLSWI) ©P SOISTITVY JO IPSLJ 9Y3 JO SOTLSTI040BIDYY

°¢  oEEVAD

°¢  FIEgvE




29

©®QqTI8) ©3T0) BT OD

seucIBwed ueiniour =03°p SO ‘f94l =isel
SOJIBISP °p SOTTW WS IO0TBL  wx
SBIQTT op SO[TW U2 o0s6g =

2 B30l

*696L ‘euneg °p UCTSTALQ
oYy Jo S2TTd °Q96L o3 6661 s3zodey Tenuuy SOIUSHL
cyotadEnsuUcd JO oSTPUSYOISW O 3I0dwWI °S°n  $09InNQg

°9 IR0 UBOQQIZB®) BYUI
woxy dwtIys popniout ®Biep ou3 ‘€961 TT3uUn :930j
°8I2110P JO 5,000} UT 2N[BA zx
°qr 30 =£,000L Ut 3udTeH &

g€°€ec 0°00L & 6961
9°0 €Y gL 0°GEL ¢ 0°GLE L 8961
g£°0l 661 L°géL 2°686 L G°g26 i Lo6l
£°9l g°Lz¢g g°got €£°g96 L g°ogl 2z 9961
0°¢t L°oly L°006 g9°L 68 0°GLS L Go6l
9°1L 121 ¢ 96z E°HEL L £°%602 2 96t
9°2ZL 6°8¢L g tve 1°290 ¢ C°2v6 L €961
et 6°91L 2°z¢ €oL6f L gelée 2 2961
- - - 0°Gob 6°zvl L1961l
- - - Lotbl pelse 0961
- - - 1443 z2°zel 6G6L
123072 12P & IOTBA c2eg ZOTBA 0804

T®%0% Jo 9 2 onTERY = 3udten s OWTEL = auSTeN °Zv
opejzodxe opeied uUpIBWE) opeqacdre UQIBWED TBIO IB89}

pojrodxe dwixys peledd pogxodrs dwtays Jo JUnowe [BL0[

°696L B £G6L

sou® 307 =zed ‘sopiup =0pe3sy sof € opessodxe opeied £ OpePIoOSSP uUQITWED ©p 1B30% I0T[BA £ 0884 °F 0UQVND

6961 ©3 6561 woxy =a3®ig PILTU °U3 0% pojxodxs dwlsys pelesd pus pepeey 3O enyza pue yfiey °F  FIEVE




30

ienue
OTPOROZ]
¥4 £AY Lse 0ge ley aFexeat
‘ A1zme]
g9t £9¢ rAAY Gée A4 gL
£5¢% FA4Y 062 gre FA*y 7 el
333 Gé2 bge oLE gh¥y 29
gte 60¢ Gzl €6t Liz L9
6961 ©3 9961 2I078F
oTpeuwoag 6961 Q961 Lobl 9961
29eaoaAy A@wv
yaSuoy
(e3p/qr) ugtoompoxg seog
{fep/q1) uorzonpoxd
6961 = 996l ‘0oT3FoRd
197 ®B307J B 3P sooxeq vaed BI072 unpdes ®BILBIP UHTOSUPOII °¢  OHAVAD

6961 03 996} wox3 319973
21310®g 244 JC S[2SS3A 9318 JUSISIITP JO uorasnpoxd Lyteg

°q

4TIV L




31

TABLE 6, Difference in daily production between 72 foot boats powered by
220 HP and 300 HP engines for the years 1966 to 1969
CUADRO 6, Diferencias en la produccidn di&rga de barcos equipados eon mo=
tores de 200 y 300 HP, para los anos 1966 a 1969
Production (1bs/day)
Produccién (1lbs/dfa)
HP
Average
1966 1967 1968 1969 Promedio
1966 to 1969
220 463 335 282 339 359
300 519 365 313 349 395
TABLE 7,

Wholesale price in Miami of selected siges of shrimp exported to

the United States from 1963 to 1968. (Data courtesy of Pesca,S.A.)

GUADRO 7.

dos desde 1963 a 1968 (cortesfa de Pesca, S. A.)

Miami, precios al por mayor de camarones exportados a Estados Uni-

White Brown Red Camaroncillo

Year Blance Café Ro jo Camaroncillo
Ano U=15 U=15 21-25 3140 5160
1963 1915 ‘1908 0096 = 0935
1964 0.99 0.96 0,69 0.50 0.39
1965 1,05 1,01 0.84 059 0.44
1966 1,03 1.10 1,02 0.70 0.53
1967 1026 1,23 1.04 0,63 0.49
1968 1.58 1.54 1.24 0.65 0.48
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TABLE 8. Percentage of white and brown shrimp landings graded U-15 and
brown shrimp landings graded U=2§

CUADRO 8, Porcentaje de camarém blanco y café clasificados U=15, y cama=
vén café clasificado U=25, en los desembarques de 1964 a 1969

Percentage of white Percentage of brown |
Year shrimp graded shrimp graded
Porcentaje de camardn Porcentaje de camardn

ASo blanco café

U=15 U=15 U=25
1963 2.4 2441 T72:1
1964 5506 23.5 66,7
1969 63.8 20,1 56,2
1966 T4.9 22,8 64,7
1967 68.9 2Te2 76.7
1968 744 30,9 80.7
1969 69,2 39.6 72,7

TABLE 9, Tishing effort in 1000's of 24-hour days and
yield in pounds of shrimp tails landed per day
for the years 1960 to 1969

CUADRO 9, Esfuerzo de pesca en miles de 24 horas dfa y
captura en libras de colas desembarcadas dia-
riamente para los anos 1960 a 1969

Pounds of shrimp tails

¢ Co
Yaaxr 1000%s of fishing days londed per day

Apo , Libras de colas desem-
Miles de dias de pesca barcadas por dia

1960 1.26 444 .6
1961 1,65 672.9
1962 5,37 387.4
1963 4.89 383,6
1964 5.44 533.1
1965 5081 340.1
1966 7,30 4270
1967 8.71 279.6
1968 5,56 253,0

1969 6,68 322.0




TABLE 10,
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1960 40 1969

CUADRO 10,

Analyeis of variance of the regression of catches
per day of all shrimp and total days of fishing,

Andlieis de varianza para la regresidn de captura
por dfa de todas las especies de camarones y to=

tal de dfas de pesca, durante los anos 1960 & 1969

Source of variation

Sums of squares

Means sguare

df F

FPuente de variacidn Suma de cuadrados| Cuadrados medios

Total 9 140,925,58

Total

Regression 1 59,421.90 59,421,590

Regresidn 5083%
Residual 8 81,503.68 10, 187,96

Residuo

# Significant at 0.05 level
Significativo al nivel 0,05
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