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ABSTRACT

It was the original intention of this project to survey the
availakle living marine life resources of Costa Fica's Caribhean
coast and perhaps suggest areas wherc wrexploited fishing
potential couwld ke engireered on a sustairmahle kasis for local
commuiity hermefit.

The collection and export of ormamerntal tropical marine
fishes, it was suggested hky previous research could, if
promulgated successtully, take fishing pressure off of the
lokster population and provide diversification of livelihood for
fishermer,

Unfortunately, in the last 10 years and increasingly so in

the last five, the entire coral reef system has heen Adyivig. As
‘of March 1937, approximately 75% of the reef building corals
throughout the region are dead. Similarly about 90%% of the

gorgonians and sea fans are dead-

The dramatic decline in availakle, 1living reef habitat has
been pr2dictanly accompanied by an equaly dramatic decline in sea
life arnd sea food gerneration.

Many fishermen are now out of business, others are
struggling along. Lokster production is declining despite
increasing effort. Tropical fishes are scarce and low in
diversity. Susterance fishing has suffered greatly and the
previously taken for granted ‘“"wind fall" of food fishes 1is

disappearing.

Isla Wvita Park and Cakuita Natiornal Parks kiological
diversity and aesthetic heauty has heen compromised.

Youriy fishermen especially have kheern migrating to the
cities rather than switch to farmivyg and cultural and familial
patterns of the villages of Puerto Viejo and especially

Marnzanillo i¢ disintegrating.

The regiow, as premilinary evidence suggests, may he
significant as a vursery anmd rearivng area for hahy tarpon, the
basis of the multi-million dollar sport fishery in the Tortuguero
region. The unwittinmg sahatoge of the tarpons life cycle as with
other 1mportant sea life cycles may have grave and far reaching
negative impacts, Just whern Costa Rica's r1rieed for protein,
livelihood and iricome has mever heen”yreater.
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The preponderance of evidence; circumstantial, observational
and empiracle, points to the huge sedimentation load emanating
from the Rio Estrella as the primary cause of coral deaths.

The interfererce of photosysthetic activity on ~oral and
other reef lifes zooxanthelae algaes vrom greatly incre.sed water
turbidity has caused general metabolic sabatoge.

Most of the sedimentation appears to he coming from rur—off
erosion from the hanana fields along the Rio Estrella.

Frecommendations are offered as to how the karana companies
can  kegin to make reforms of their field practices, reforms
toward rekuilding coral reef productivity arnd/or vrestitution for
the fishermenrn whose livelihoods they are erasing.



INTRODUCT ION

As the first white explorer to discover this counrtry in
1302, Christopher Columbus, was so impressed whith the richness
and diversity of the Atlantic Coast vrear Limdn that he named it
"Costa Fica" or Rich Coast.

It was precisely this richness in  the abundance and
diversity of marine 1life that led to the estahlishment of
Cahuita Natiomal Park in 1971 just d0 miles to the Sowuth.

As the entire coral reef system of Costa FRica's Atlantic
side is only 22 kilometers lory, the establistment of this park
was deemed an important step to insure the perpetuation of the
country’s rarikbbean marine life complesx. The high productivity
of the area’'s rich, living coral reef colonies gave rise to
large, thriving populations of loksters, red coral crabs, queen
conchs, helmut shells, turtles, food fishes of all kinds,
particularly snappers, basses, and jacks, and a variety of
colorful tropical fishes.

Especially noteworthy was the area’s rich concentrations of
some of the most popular tropical fishes in the world wide
aquarium trade.

Unlike many other countries with large coral reef coastlines
such as Indonesia, the Philippines or Mexico, where lornger ramge
fishing trips may compernsate for any productivity ioss near home,
Caribkearn Costa Ricamn fishermen literally have no where else to

go .

In view of the scarcity of geographical marine hahitat, in
few places 1is neccessity of prudent, rational and sustainakle
marine marine resource management as clear as in Costa Rica's
Atlantic Coast.

The welfare of thousands of peorle is very much dependent
uport  the continued productivity of this area, particularly the
shoreline villagyers who have historically heen so closely tied to
the sea.



It is with this very much in mind that the following study
was conducted. It was hoped that an "inventory"of living marine
resources of the region and a closer inspection of trends and
patterns in  productivity and recoverability of such resources
could suggest areas where local henefit and income could bhe
enhanced and diversifiad.

Currently, a single resource is taking most of the fishing
pressure, the lokster (Panulirus arqgus). Alternative vet equally
rewardingy enterprises could perhaps take some of the "heat off"
and hkelp insure the future of lohkster fishing.

It has heen suygested that the non—utilized, vyet fast
growinryg and resiliant ornamerntal fishes could take up the slack.
In many tropical countries, including Costa Rica (Pacific Coast
only) tne trade im ornamentals is a well established and
profitakle husiness.

The world wide trade in marine tropical fishes and
invertebrates now exceeds 100G million dollars in retail livestock
sales and demand is especially high in caribbean species,
especially in view of the fact that the traditional, primary
supply  line (Florida) is rapidly losing ground due <to over
fishing of the resource and ecological deterioration of critical
habtitats.

As a result, some primery species have enjoyed considerable
escalation in prices.

A non-socially exploitive and responsibly run Atlantic
collecting enterprise could estahlish significant local henefit
in coastal communities in exchange for a minimum of Hhighly
renewalble resource.

Village divers could be traired in non destructive
collecting technigues involving various types of nets (o
chemicals or crowhars as in some countries) and given trainig in
coral reef bioloyy, conservation and diving safety.

Furthermore they could ke, unlike most of the world's
fishing collectors, trained in the fine arts of fish
decompression, handling, maintenance, packing and marketing.

A truly skilled and guality oriented 'Costa Ficam Carikhkean
Commection’ would enter a ready made sellers market ard literally
choose its suitors.



To translate this vision into a concrete, working reality
was the primary purpose of this effort: however, in the last very
few years a frightening and ecologically devasting momemtum has
developed in the entire coral reef complex and shows mo signs of
abating, in fact, it is accelecrating.

Within the first week of the coral reef suurrvey it hecame
very apparent that something was terrihly WOV e

Costa Rica’s coral reef is dying.

Approximately 0% of the gJorgonians (Gorgownia flakellum and
ventalivna) and 75% of the hard, reef kuildinmg corals (Acropora

ralmata, Porites porites, Porites Astreoides, Monstatraes
anmitlaris, Siderastrea siderea, Agaricia lamarcki, Agaricia
agaricitess, Agaricia tenuwifolia, Diploria lakyrinthifermis,

Diploria matans) as well as others, are already dead.

As the wpercentage of living coral cover on a reef is the

primary determiner of productivity in fish and invertekrate
populations, the alarming and continuing loss of living coral
cover is hoth anm envirommental and social tragedy of g-ave
consewguence. The social implications of this are now unfolding

before us as the dimirution of hoth susterance and livelihood
giving sea life is now being felt by residents all up and down
the Limbn and Talamarica coast-.

Divers and fishermen are currently reaping the survivors of
an already rapidly deteriorating situation and 0 doulxt
accelerating the pace of depletion.

Clearly, further, sigmificant depredations are not going to
be heneficial.

It is with reference to current development nr perhaps more
appropriately, to the current "unraveling" of a owce diverse,
abundant and living eco--system that the future outlook of the
food and ormamerntal fish resources must he seer.



OENAMENTAL FISHES

As ornamental marine fishes are perhaps the most coral
dependent of all fishes, they are predictabhly and with few
exceptions, declining in numbers. Their recruitment
(recoverakility) schedule seems to he severely affected and many
species are renresented only py exceptionally large and old
specimens.

Furthermore, a number of Caribhean reef species are missing
or vepresented hy very few specimens, sometimes a single onre.

To estaklish a point of reference for future evaluations and
to define the immediate though declining state of the ornamental
fish resource, the following species by species sSuUrvVey masg
conducted.

Every single marketable aquarium fish observed is recorded
herein.

FRENCH ANGEL FISH (Pomacanrthus paro)

By far the most sought after tropical marine fish in the
Caribhean today 1is the French Angel. Due to its relative
disappearance in Florida waters and the lack of another reliable
source of fishes, the wholesale value of the French Angel has
riserr from $10 to $20 in the last I Yeanrs.

It was hoped that this would be the flag carrier of the
project as good sustainakle numbers of the species would

virtually guarantee success.

Unforturately the marketable size French Angel fish are

largyely restricted to a particular region hbetweer Manzanillo and
halfway to Punta Mona (2.5 kilometers long). This 1region
contains the reguisite shallow water ledges and eel grass
exparses preferred hy juvenile frervriches. Lnfortumately there is

little of this hakitat elsewhere in the entire reef system.
Almost every single sighting of a market size "Frernch" 1.5 to &
inches was in this small area.

Durivg the entire survey only 2d market size specimens were
okserved, not evough for evern a single good shipment.



Large, old adults roaming about in pairs were ercountered
infreguently throughout the survey area.

As the large adult pairs of Frenches have few enemies (they
are rarely eaten? and are still in sufficient numbers to produtce
signmificant offspring it canm only be surmised that the lack of
Juveniles throughout the regionm must he attributed to
environmertal factors and diminished hahitat. A very small
percentage of spawnings are surviving and only in a very
restricted area.

The aggressive, territorial nature of juveniles insures a
"specing" of inhakitants and given the already small hakitat, few
vacancies are availahkle to support individuals.

If anmy aguarium fish project is to go ahead it should
harvest only a half dozen or so fishes at a time and then never a
specimen less tham 1.5 inches or larger than S inches. Only if
new, secret grounds could he discovered (which is douhteful) the
numker of harvestahle specimens could perhaps amplified.

GREY ANGEL (Pomacanthus arcuatus):

A close relative to the French Angel, the Grey Angel does

not enjoy the same exhalted status in the agquarium trade. This
is kecause its coloration tends to fade from rich black into grey
rather guickly when only 3 — ¢ inches long.

Still, small ones are in demand in most tropical fish
collectiny areas in the Carihhean. The Grey Angel 1is more
abundant thawn the French Angels, much to the chagrin of traders.

Here in Costa Fica the French is more abundant than the
Grey. Only three very large adult Grey angels were ohserved and
no juveniles.

Of  this species there is simply nothing to monitor, mariage
or harvest.



HUEEN ANGEL FISH (Holocarthus ciliarig):

Perhaps the @ueen Angel is the most beautiful of all
Caribkean tropicals and certainly the one most often appearing on
tourist posters.

As with the French Angel, the supply of this popular
tropical, is no where rnear the demand.

An  excellent market exists for whatever supprly could he
engineered. nfortunately, such a supply is not to ke fournd
alovnyg the Atlantic coast.

Although the species does exist here, only about two dozen
specimens were okserved and not a single one of them small erouch
to market. All were adults; some very kig, (1.5 feet) and very
old.

Despite the fact that several gravid females were observed
the lack of even a single juvenile was arm ominous signal.

Expanses of healthy coral covered reef are essential for the
production of fueen Angels and such habitats no loviger exist in
this region.

The totality of old, large specimens would seem to indicate
that they are survivors, holdovers from mote productive times
when more coral was alive.

Most of the «critical habitat of the Queen Angel has

apparently died in  the last few vyears, sahotaging its
reproductive success and foreclosing its chances of recovering.

ROCE. BEALITY ANGEL FISH (Holacanthus tricolor):

This jpretty angel fish is armother staple of any Carihhean
marine tropical fish price list and in most places is more commor
than the other Angels. Here is no exception.

Being nrot as coral deperndent as the ueen Angel, the Fock
Beauty is more adaptakle and ofter carm he found in shale ledyge
and spongeladen areas.



As the region has more of this secondary type hahitat it 1is
mot  surprising to find Fock Beauties, not in akundarnce hut more
fregquently tham the other arngels.

This is one Angel that does appear more commonly firom other
areas in the Caribkean and carries about half the price of the
Frernch Angel - $4.00 F.J.B.

Large specimens are in low demand and should net he taken

anyway. Juveniles and medium specimens are im evidence armd could
sustain a moderate level of harvesting.

SPOTFIN BLITTERFLY FISH(Chaetodin ocellatus):

This pretty fut only modevatly popular Butterfly Fish enjoys
a vast range throughout the Carikhear.

Still, a good, rerpetual supply of smaller specimens wo-1ld
make a good addition to any traders list.

Urnfortunately, almost all of the Spotfins encourtered were
full size adults, S - 7 inches, travelling in pairs.

Only six juveniles in pairs were seen-. As with the Queen
Angel, this predominantly coral - dependent species does not seem
to ke reproducing well along the Talamanca coast. When small
specimens are not ofterm erncountered the temptation increases for
divers to take larger ores. This further insures that whatever
numkers are reproducing will ke even less so.

BANDED BUTTEFRFLY (Chaetodon striatus)

The population status of the Randed Butterfly is almost a
carkon copy of that of the Spotfim. onrly the full adults are a
little smaller and still not a good collectinyg proposition.

FOUIF: EYE BLITTERFLY FISH (Chaetodon capistratus):

The commornest and cheapest EButterfly in the Caribhean, the
Four eve is rare in Talamanca-. Less than a dozen were ohserved
and only a gquarter of them small erough to collect anmd export.



EEEF BUTTERFLY FISH (Chaetodon sedentaring):

This moderately popular butterfly enjoys a fair market

demand and is wot uncommor - It lives in the deeper reefs of
Talamanca, particularly in front of Puerte Viejo over hard hotton
areas in waters from S0 - 100. Good size pairs (3") can be
encouritered on mearly every dive. Owing to its less ‘'coral

dependent" requirements the carniverus reef butterfly seems to he
holding its own-

Unfortunately, despite its occurrence in the depths, it
still does wrot command a price worthy of the dangers and efforts

required to secure it in good numhers. If other more wvaluakle
fishes could also he takewn on deey dives, its incidental capture
could he comsidered a hetter proposition. Aside from this

butterfly however, <(and wgood size rock bheauties) Talamanca's
depths seem to ke lacking in other desirable fishes.

ATLANTIC SPADE FISH (Chaetodipterus faher):

With the Atlantic Spade fish the demand is only for smaller
specimens, ideally 1-d irches. Since the fisn grows to three
feet in length these are the first young of the year.

A few tiny spades were encountered and good size schools of
ten inches specimens were occassionally seen.

Normally Spade fishes occur seasonally and are seen floating
about the surface like dead leaves.

Local fishermen do not recall any period of abundance of

small specimens and encountering small ones is largely a matter
of luck.

BLLIE TANG (Acanthurus coerulens):

Despite the deteriorating comdition of the Talamanca coral
reef complex this is one fish that seems to suffer the least. It
is a strict algae feeder and dead coral only increases the
preponderance of algae in am area.

Large shoals of Blue adults carn he fregquently seen, though
nothing like the akundance of Yucatan Mexico's coral coasts.



Bright yellow juveniles carn be seern at a good percentage of
outcrowrs as well as a few yellow tailed small specimens. ERoth of
these phases are marketahle vet do not carry the higner prices of
the more popular Tanygs of the Pacific. They whole sale for akout
$ 2.00 each.

This is one fish that could right now sustain a fair amount
of collecting.

LUEEN TRIGGERFISH (EBalites vetulad:

This is one of the more npopular triggerfishes in the
aguarium  trade and enjoys high demand for small specimens up  to
akout four inches, ideally two and a half. Large specimens are
availakle in fair numbers and their shale ledge hakitat is fairly
large, extending throughout the length of the reefs and beyond
them.

Not so many juveniles were ericountered (=) hut this is due
to the fact that most of the survey was conducted over reef
areas.

Shale areas are noted primarily for containing lokster, Rock
Beauty Angels and Hueen Triggers.

As the [neen trigger lives in shale habitat and is strictly
a carnivore, it has not suffered to the degree of many coral reef
dwellers.

No other species (e) of triggerfish in the area is really

marketaple. fRuezern triggers whole sale for akout $ 5.00 each and
could be collected in small numbers.

ROYAL GRAMMA (Gramma loreto):

One of the top tropical world wide trade, the Royal Gramma
enjoys tremendous demand.

As a result, it nas also heen eagerly hy sought hy every
Carikhbean dealer and the resultant gquantity collected and shipped
have served to keep its price down. Haitian exporters sell this
bheautiful fish inm great numbers for a single dollar each.
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Still, it is a "volume fish" and large orders are always
welcome by importers. Normally, the limitimg factors in
collectinyg operations is the skill and Lottom time of the
collectors as this fish is nmormally very abundant iw healthy reef
areas containing large overhawging ledges.

Dnce again, in Talamarica we have the same pattern emeryging.
Although habitat structure, over hanging cliffs and ledges, are
fairly commori yet the fishes are nrote.

The record okservation in one day was 4 specimens inm the
deepest ledwyes of Punta Mona. Orce again the few specimens
encountered were large sized arnd old.

Throuwghout the entire survey #rom Puerto Viejo to Puyta
Mora, only 12 specimerns were encountered. Z

This is unfortunate as a single healthy ledyge of 5 meters

square off Glovers Reef in EBelize or Palancar Reef in Yucatan,
Mexico can yield the same rnumher.

NURSE SHAFRE (Ginglv—-mostana cirratum):

Small nurse sharks 1'-2' have recently become very popular
with aquarists, vyet in few places are they ever found with any
regularity. Four larger specimens were encountered in. Talamarica
and none small enough to market. Lohksters divers testify to
finding small ores at times hut infrequently.

SPANISH HOGFISH (Bodianus pulchellus):

Some of the hest rews on this tropical fish survey is the
Spanish Hogfish. It is quite abundant and in perfect sizess. It is
the one species in the Talamarnca Coast that 1is both highly
marketakle and availakle in numbkers that would far eMceed
shipment orders. wvrasse family memhers are noted for their
adaptibility anyway and perhaps it is profiting from dacre-sed
competition.

As it is the only good demanrnd fish which could ke harvested
sustaivakly awd in good nmumbers. It would he a primary fish in
any shipments origivmating from Talamarica-.
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It is hardy, ships well and keeps its value in the market
which is around $3.00 export price. Specimens from 1/2 inches up
to T inches are commonly available and are to found in every
single survey site.

Adults are rarely ordered and this further serves to insure
that the supply line will stay stirong.

BLUEHEAD WRASSE (Thalassoma hifasciatum):

Unfortunately, this extremely commor wrasse has suffered in
the market place from over exposure.

The drak yellow females are difficult to give away yet can
ke "pushed" on huyers if enougk other good specimewns are leading
the shipmenrts.

The bkluehead male has a hetter market and can be sold for
akout $1-%$1.30 each. Still few importers would want more than SO
per shipment. The abundance of this fish is not an indicater of
good enviromental conditions as it fills in where other species
disapear.

PUDDING WIFE WHRASSE (Halichocres radiatus):

This wrasse is of value only in its juvenile stage which is
completely different from the adult. It is one of the most
difficult of all wrasses to capture bhut can be done consistantly
as the skill level of collectors increases.

Prices wise 1its worth is akout that of a Eluehead male
wrasse. It is seldom collected hecause in most places divers
prefer to spend their time chasing less difficult, more valueable
specimens.

In the case here, perhaps it would be seern as a "hetter than
nothing" fish. The pudding wife is not really abundant arnywhere
but is frecuently encountered in Talamarca reefs.
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SERGEANT MAJOFE (Abudefduf samatilis):

Though generally in low demand small (up to one inch)
juverniles do have a market. It is very adaptakle, common fish
especially in  failing reefs, and probakhly could not ke
exterminated if orme tried. It 1is also a bkully and a heavy
competitor often displacing less agressive species. Hundreds of
small Jjuveniles car he taker and could he shipped for about 25 £
each. There are fairly good wumhers in eviderice.

BEALIGREGORY (Pomacentrus leucostictus):

The Eeaugregory and its cousin the Threespot damsel
(Pomacentrus plawmifrinsg) are in fair akhundarice iw Talamanmca and
could be safely takenm by a few hundreds per month at akout 30 4~
40 ¢ each.

The adults as im all damselfishes in the area are
commercially worthless and would therefore never ke hothered.

YELLOW TAIL DAMSELFISH (Microspathoden chrysurus):

This  common, highly, aggressive damsel is a viable
proposition only when quite small 1"-2". It exists irn fair
abundance owing to its adaptakility and competitiveriess. In most
places it is considered to be a difficult fish to catch and as a
result enjoys a pretty good market. High priced for a damsel, it
could he sold inm consistent numbers for ahout a dollar a piece.

REDLIP EBLEMNY (Ophiohbhlennius atlanticus):

This locally common, algae eating, surge zone blenny has low
value and low demand hut on a small scale could be collected and
shipped for akout 75 Leac.

REDSPOTTED HAWKFISH (Amblycivrhitus pivos):

Surprisingly uncommon, this elsewhere ahundant fish must
have suffered from depletion of critical hakitat. It reguires
living coral heads for protection. It cam still he taken and sold
orn a modest scale for akout 75 ¢ to & dollar.
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REMCOFA (Remora remorad:

One interesting fish in Talamanca with a good market is the
Femora. They are not ahundant anywhere but a few canm be seen here
almost everyday. The demand is good, the supply always low.

This is a one of the "good ones” that helps to make the
species list more attractive. FRemoras are attached not only ¢to
sharks, rays and turtles here, but also to parrot fishes. Even
one foot long parrot fishes may have small remoras riding on
them.

They tend to he good size, less thanm 10" long usually and
are very hardy. Market value FUOBR is akout $&.00.

ATLANTIC PORE FISH (Anisotremus virgiwmicus)s

The Atlamtic Pork Fish occupies a small niche in every
Atlantic tropical fish covnviection-

The demand is rnever high arnd most orders could probably bhe
filled from Talamarica. The Pork Fish is in the Grunt family which
seems to ke holding on better than other predators in the region.

4l

Only juveniles can be marketed, up to 3" for ahout 1.25 each.

MISCELLANECUS SPECIES

The following species were seern only very rarely or perhaps
only once- They would be commercially marketable if the numbers
were there. It is possikle that some are actually more ahundant
in a particular season or under particular circumstarnces.

COrAL TOAD FISH (Gernus/species wunknown):

Two specimens of this rnocturnal rather unattractive vet
interesting fish were ohkserved. HRoth ahout a foot loag. A
brightly colored and equally secrztive species occurs in Cozumel,
Mexico.

TABRACCY FISH (Serrarnus takacarwuis):

Normally a very common sand dwelling fish. Qrnly orne
specimer .
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GREATER SCAP FISH (Ripticuc saponaceus):

Arn unpopular  fish with very limited demand and therm only
whenr very small.

HIHAT (Equetus acuminatus):

A common Caribbearn aguarium fish but apparently uncommon in
Talamarca, orly one ohserved.

MIDNITE PARROT FISH (Scarus coelestinus):

A few magnificently colored large specimens (1 1/2 feet)
were ohserved. No juveniles. The most heautifull of all Parrot
fishes.

TELINEFISH (Lactophrys trigornus):

Several over size adult specimens encountered. The trunkfish
is popular only when smaller, ie, below 4". None in this size
‘range were found.

SHARPNDOSE PUFFER (Canthigaster rostrata):

A rormally common fish throughout the Caribbean. UOnly a few
small ones okserved. ’ '

NEON GORY (Gokiosoma ncearops)

A  common popular aquarium fish throughout the Caribbean-
Only a dozen ohbserved.
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INVERTERFATES

If the fish 1life was generally disappointing in the
Talamanca Coast, the inmvertehrate life was much more so- The lack
of invertebrates was very unfotunate to behold.

BEANDED CORAL SHREIMP (Steropus hispidus):

Normally the commonest of ormamenrtal shrimp, this species
was ohserved in only two locatiorns— a pair of each-

RED CORAL CRAR (Carpiluis corallenrus):

A very attractive crahk okserved on three separate occasions
and always of large size. Two inch specimens would ke in high
demand hut are just not around.

PLURPLE CORAL (Stylaster rosacea):

Apparently, this small species of semi—-precious ornamental
coral has not heen adversily affected like every other species of
coral in the region.

In fact, in its sun shaded, or deeper water under ledge
habitats, it seems to he doing very well. Large aggregations were
observed especially at Punta Mona and two dozew samples taken for
market analysis.

At S0 feet deep off Punta Mora, a 10 feet high wall by 20
meters lonyg contained specimens within every single meter.

Eesides the entire Punta Mona area feet. every other reef
from contained specimens- In shallower water it was more likely
to he found inside ledges and crevasses. Cnly helow 20 feet were
specimens relatively opew.

This coral, has a marginal commercial value. It could ke
taken hy loksters divers usinyg only snorkelimgy eguipment ard
screwdrivers to pry the specimens off their rock hases. LUrnce

taken the specimeris must he handled with extreme care as they are
very hrittle. Transporting them in a hoat would have to he donre
very carefully, with a carrying compartment for each specimen.
Perhaps padded coca cola hoxes of Zd compartmernts would do.



16

Before harvesting any level it would he advisahle to secure
whatever studies are currently available on this gerius of
semiprrecious coral.

All factors considered, it does not appear to ke a very Jood
proposition.

SLISTENANCE AND COMMERCIAL FOOD SPECIES

LOBSTER (Parulirws argus):

There is much reason to believe that the lokster fishery in
Limdrn and the Talamarica coast is in serious trouble. In fact, it
shows all the signs of a dyinyg industry.

From its inceptiorn as a commercial enterpirise in 1979 until
1932 the abundance of lohster was both a blessing and a problem.
The over—crowding of heavy catches in floatiny live well cages
ofternn lead to high losses and a sorry waste of the resource.
Today, Jjust a few years later in this = vyear old industry,
fisherman catches have declired dramatically. In view of this,
divers feel increasingly "driven" to discard former wisdom and
take the egg bearing females as well as undersize lobsters. This
was ohkserved in the case of every single diver. The buyer
himself encourages and accepts every undersize lohster tail he
can get.

Perhaps +the only reason that there are any lobsters left at
all is hecause for ahout half the year, heavy seas and difficult
conditions do not permit divers to operate. During this time,
nearly half of the divers return to their homes in Panamd as they
are not native Costa Ricans. The months that do permit regular
lobhster fishingy are the calmer periods of february, march and
april arnd septemher, octaher and part of rnovemher.

Aside from kad weather, the lokster may profit from
decreased predation from nmatural ermemies. Few sriappers and hasses
today are large erough to swallow a lohster of any significant
size.

It is very important that the effects of sedimertatior and
pesticide poisowming in the lohsters’ life cycle he kriown as it
contrasts with the present fishirng pressure.
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At present it is rot precisely krnown how much of the rapidly
declining lohster catches are as a result of the over fishing or
deteriorating enviromental factors.

Although the species grows to a hefty two feet in length
excluding antermae and may weigh up to 20 pounds, no lokster
today even approach that size. The average size is a slender foot
long and only a pound or two-.

A popular mytholoygy was circulated for years about lobsters

migrating inm  from "riow where" i great numbkers to replace
"insignificant" fishermans catches. The last great migrations
occured I years ago. Sirice thew the deepwater loksters rumkers

have been depleted to the point that they we lornger migrate into
the shallows.

Aside from the aforemertiored covicerns, the already
dwindling loksters of Limdn and Talamanca have attracted the
attention of city bhkased vpoachers using deep water diving

apparatus employing hoses 150!, these poachers launch from Puerto
Viejo and range into Manzamillo waters in search of lohster.
Picking off the few remaining deepwater reserves hy these
outsiders further guarantees the poverty of lobster fishing in
vyears to come.
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SUSTENANCE FISHING

Sukbsistance fishing which is more of a traditiom in the
Talamanca Coast than commercial fishing, has also suffered
severely in recent years.

Interviews with a numher of local fishermern in their homes
and at sea revealed an incredihle disparity hbetweenr fish catches
in the 1970's and fish catches today.- Just ten vyears ago,
fishermern would catch several kinds of Jacks (Caran: sp) with
Just machetes, wadinyg out silently and chopping them as they
chased the ever ahkundant shoals of sardines drivenrn to the
shallows ky their predations. Today sardines exist in a fraction
of their former akurndance, Their fortures declining commensurate
with the declinme of coral reef productivity.

Accordirgly, the Jack vpopulation (abkout 5 =— 7 different
edifxle species)» have taken a demographic rose dive.

On  several six hour dive surveys the author ohkserved no
Jacks at all or only 2 or I specimens.

Moreover almost all sightings were of the smallest: species
of Jacks, the har Jack (Caranx rukerd. The decline in Jacks has
been so great that locals can no lornger 'catch? them al will.
The loss of so much of this "free food" resource is most
regirettakle.

THE EKING MACKEREL (Scomkeromorus cavallad and the SPANISH
MACHEFREL <(Scomkeromorus maculatus) which are still ome of the
most oftern caught food fishes by Talamancan fishermen are
suffering an identical fate as the jacks.

As sprat and sardirne feeders, their fortures are determined
by the akundance of their food source.

Today's catches are hut a fraction of former ormes and as
slower growing reef dweilimyg food fishes are hecominyg scarce, the
fishing pressure orn mackerels is increasing.

Especially disturking during the course of this surrvey was
the scarcity oFf groupers and hasses, significant predators on any
healthy reef system.

e small Jewfish (Epinephelus itajara) was encountered at
I3 feet off Punta Moras
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A lone Black Grouper (Mycteroperca bonaci) off of
Manzanillo and exactly & Rock Hirnds (Epinephelus adscericionis)

The only bkasses of any numbers at all are the Coneys
(Epinephelus fulvus) and even they could hardly he considered
aburdant . Locals call them Butterfish and regard them as the
tastiest of fishes. Perhaps the hutterfish is surviving on
account of decreased competition from other predators, especially
larger ones which are so very scarce. Even the deepest drop offs
of Punta Mowna, a place previously krnown for its gatherings of
laryger hasses, (except for the one jewfish, one rock hind) were
barrenrn of specimens.

Avother group of food fishes importanmt to the local people
are the swmappers. For decades snappers have heen a staple in
their diet, catchakle ky handlines fvrom shore or just a short
paddle out.

Ornly two species were easily ohserved every day, the School
Master Swapper (Lutjanus apodees) and the Lame Snapper (Lutjanus
synagiris) and once again their numbers could not be described as
anywhere near abundant nor their sizes very good. Almost all
were on the small side, under a pound.

The much sought after and very tasty Yellow Tail Snapper
(Qeyurus  chirysurrus) appears to be doing very poorly. On  an
average day only T - 5 would he seern and most of them as 1lone
specimens. In most of the carihbhean's healthy coral reefs, this
is a common fish. According to fishermen's testimonies, it used
to be a commonrn fish here as well.

The huge Cubera Snapper (Lutjanus cvanowterus) was observed
onn & single occasion in the deepest area of Punta Mora (A0 feet).

A single rock grotto contaired 4 or 5 specimens approaching =0
pourids .

Local fishermen all recall a great Silk Sriapper
(Fhomhoplites auwrorukens)? kownty on some deepwater harmks S miles

out to sea from Marnzanillo-

In  the early 1970's some local fishermen acciderntally
"discovered" fantastic, large Fed Silk Snapwer fishinmg and let if
slip to some Puerto Limor operators akout their guod fortune.

As Manzanillo fishermer were accustomed to take only what
they needed their nrnumbkrevrs could have heen supported Ly this rich
kank indefinitely.
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Furthermore, they lacked capital, icing facilities and
access tc a large market to exploit the species on a large scale.

Commercial operations from Puerto Limor however launched
their own enterprise in or akout 197& with ice, trucks and power
hoats.

The hoom only lasted S years and by 1331 the Silk Srmapper
population was considerahly reduced.

Today the fish cam still he cauwght and isy, kut they are
harder to find and are gererally much smaller than in “"the Jood
days."

Cre group of fishes that always seems to hold on the longest
in depleted areas is the half dozen or so species of local Grunts
(Haemulon sp.> They exist in fair numbers in the reef areas bhut

are seldom taken by fishermen. Traditionally fishermer have
preferred to take Jacks, Basses or Srnappers and rarely "stoop" to
eating Grunts. They have always been considered to be a
“Junkfish". The prolific, carnivorous, adaptakle Grunts must

surely bhkenefit from diminished competition from other more
efficient predators. :

Some of them are attractively colored and upon encountering
a school of them a tourist may be inclined to bhelieve that the
reef is doing well.

The most commonly occurring species are the Spanish Grunt
(Haemulon macrostemum), the Black Grunt (Haemulon bonaeriense>,
the Cottonwick (Haemulon melawmurum), the Pork Fish (Anisotremus
virginicus) and the Elack Margate (Anisotremus surinamersis).

Aside from food fishes, another traditiomal food item of
coastal vypeople in the region was the Gueern Corich (Strombus
qigasy. Divers tell of great congregations of this delicious
mullosk carpeting the sandy hottoms of virtually any depth in
"the old days". Not any more. lLet it suffice to say that durivg
the entire survey only ore specimer of this slow growing snail
was discovered.

Incidentally, arother large, edihle very attractive shell
mitllosk has also disapwpeared from a formed abundance, the Helmut
Shell. Likewise a solitary specimen was encourtered-.
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GANDOCA LAGIION

(Special Emphasis)

The Gandoca Lagoon may ke far more important than previously
suspected. In addition to its aesthetic gualities, it is the
repository of the Atlantic Coast of Costa Fica’'s only population
of Dysters (Crassostres rizophor-aed.

These delicious and highly marketakle Uysters that are
produced in  the lagoon could also ke cultured from spats
(congregations of hakhies) outside the lagoon in front of fishing
villages.

As they are filter - feeders however, they take in whatever
water horve residues and particles are around.

Poisorious chemicals, pesticides and excessive siltation are
all threats to this potentially valuakle hut as of vyet mnon-
utilized resource.

Perhaps the most wvaluakle living marine oranism in the
entire region is also the most overlooked, the Tarpon (Megalops
atlantigus). It appears that juveniles freguent the lagoorn. (3
inches long). This 1is potentially very significant, because
Juvenile Tarpon are hardly ever encountered anywhere.

The importance of a productive Tarpon nursery ground grows

whern we consider the fact that the multi-million dollar sport
fishing industry in and akout Tortuguero is very much dependent
uporn its world famous Tarpon fishing. Any threats to the

reproductive cycle of this valuakle fish must be takern very
seriausly.

Egys are hroadcasted hy the millions by large female tarpon-
They hatch and drift in the larval stages on oceanm current for
weeks until they find suitakle mangrove, lagoon hakitat to settle
into and grow. The prevalance of these c¢ritical hakitat
determines the totality of the tarpons prospects for survival.

Aside from nursery hakitat, vyourng tarpow are also dependent
on the gemeral kiological productivity of lagoon, nearshore and
coral reef complenes to feed them as they grow towards sizes (5-7
tfeet) that make them such a dynamic and powerful sportfishe.
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Possible threats exist from up river deforestation and i1l1-
advised proposals to huild a channel from the Rio Sixaola to the
Lagoon by hkanana interests and to establish an 0il pipe lire
terminal complete with port facilities.

More research is clearly warranted om this mysterious animal
to prevent possihle unwitting sakotage of its life cycle and the
consenuent sakhatoge of the lucrative sport fishery.

Another important food fish of the Garmdoca lagoon that
deserves mention is the Swrook (Centropomus undecimalis) which
doubles as a sport fish iv the Tortuguero region and elsewhere.

The Sriook like the Tarponr, is absolutely depenrdent upor
healthy, mangrove lagoon hakitat for its survival.

The Gandoca Lagoon is the orily such habkitat in Costa Fica

south of Limon hut may hbe important out of proportion to its
modest size as a major recipient of tarpon larvae carried on
Southern currents from rorthern spawrning grounds. Aside from the
aforementioned species, the lagoon serves as a common fishing
ground for several other lesser food fishes for Gandoca

residents.

As of nrow the lagoonm is in good condition having so far
escaped the harmful pressures and impacts that have heen exerted
on the coastal reefs. Ac such it continues to contribute more

thar its fair share to benefit Costa Fican society.

WHY THE CORAL REEFS ARE DYING

Wherr we wurderstand what the necessary conditions are to
sustain  and promote the growth of reef building corals, it
kecomes okvious how easy it is to kill theqénd why they are
dyivg.

First of all they need a water temperature that is riormally
akove 21 centigrade degrees (71 F) and a stanle salinity (degree
of saltiness). Moderate wave or current action is also important
to keep corals free of dekbris, to carry wastes away and to kv iy
nutrients in.

Tropical marine waters tend to ke extremely poor in
nutrients, and hernce low in productivity.



Coral nreefs however, abound with life ard all research
studies have indicated very high primary productiviy. A 1373
report by the Marire Sciermce Institute at the University of the
Philippines indicated the productivity of a healthy sgquare
kilometer of Philippine coral reef to be an astounding 20 metric
tons per year in fish anmd an egual amount of invertehrates.

Similar studies on reefs in various stages of living coral
decline revealed a corresponding decline in sea life
productivity-

The secret to a coral reefs great life generating capacity
is in its akility to hold on to nutrients flowing through it end
to act as a "sink" for all brougnt in from outside.

%  critical importarnce for reef buildinmg corals to prosper
is the existence of shallow, clear, sediment—-free water where
sunlight can support the photo synthetic activities of symbiotic
algaes called =zooxanthellae.

This zooxanthellae grows in and on the tissues of corals and
is present in all species of reef building corals. The
zooxanthellae algaes are known to he absolutely critical in the
process of rapid calcium formation and the growth of coral
structures which over thousands of years come to constitute the
coral reef structure itself.

This important algae also aids in the nutrition of corals as
well as that of sponges, anemones, gorgonians, sea fans and so
many other organisms that make up the living reef.

As sunlight does mot penmetrate the depths very well it is
not surprising that the zooranthellae algae growth there is much
less then in the shallaws of tew meters or less.

As a result we find a much poorer and less diverse growth of
corals in the depths.

To further illustrate the importavce of this 1life bearing
algae—coral conrnection, we find that a corals calcium creation
rate 1s twice as much on a sunny day thern what it is on a cloudy
da\/ .

In mature, cloudy days come anmd go hut the vast majority of
sunny days make up for the temporary slowdown.

The crucial point i¢ that anything that absorks or preven 'ty
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the Zfrowical sunlight from reaching the Zooxanthellae algae
bearing coral surfaces will irmhikit or stop coral growth.

THE EFFECT OF SEDIMENTATION

For thousands of years "acceptable" levels of mud, silt and
forest debris have washed inmte the sea from creeks anmd rivers
alonyg Costa Rica's Caribbean coast.

The amount ard density of these "matural sedimerits" has
always hkeen of a degree 'ahksorhahle® by the coral reef system.

The seawater over the coral reefs has always heen clean and
clear evough to let the sunm work its magic on them-

In  today's rapidly changing Costa Fica however, we have a
completely different situetion emerging. Humar "development"
activities have heen "unravelling" the forests topsoil
maintenarce system and the sea’s coral reef formation system.

Commercial, municipal and private operations particularly in
the City of Limon, have been steadily imcreasing the degree of
garkage, pollution, o0il., chemicals, sewage and mud that flows
into the sea.

Aside from this and more than urban generated impacts the
coral reefs are being threatemed by the kind of upland
agriculture and forestry practices that have predictably produced
the same conserquences in countries all around the world.

Timher deforestation and the resultant loosening of topsoil
and ground cover has caused great amourts of "mud” to flow in to
creeks and rivers, expanding destructive impacts far heyond the
City of Limon.

Aside from irresponsikle timker arnd land clearing
activities, erosion on a massive scale from hanana plantations
along the Sixaola, Estrella and Matina rivers have sent
irestimahle volumes oF precious towsoil out to smother valuahle

coral reefs.

2f  &ll man's activities that have driven material, dehris
and wastes into the sea, nonme can edqual the sheel arnrual tormage
of sediments that flow from the Atlantic slopes harnanrna

plantations.

Short term, high level production schedules are standard
procedure 1 modern  Rkanana growing as  they are in manry
industries.
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This is perhaps just the problem. The distinctior between
agriculture (i.e. the production of living crops from living
bacterially active so0il) and irndustr s the production of nrion-—
living things from vorn-living or no longer living material) has
become confused. :

Costa Fica's hanana companiec, like other mono crop agro-—
kusinesses seem determimed to apply to rural agriculture the
principles of urkanm industry.

The intentiow is to mimimmize the urcertainties associated
with living soil compatikle growing practices and suhstitute the
more ‘“measureable, calculakle and conmtrollahkle® practices of
chemical farming and toxic pest and furngus control.

The dargers in this "industrialization" of agriculture is

one of scale. It depends or just how much of the nations’s
centuries old topsoil and coral reefs are traded irn for temporary
production. The agressive, relentless application om a massive

scale of farming methods in violationm of universal biological
realities gamhles seriously with the entire chain of life inm the
region of influence.

As contemporary banana mono—culture is promulgated with a
need for great drainage capacity, huge rnetworks of canals rurn
throughout wvast fields of banana plants and carry the soil waste
into the rivers.

This highly urnmatural gquantity of sedimenmtation has not only
beeri ir tremendous excess of the coral reefs natural biological
tolerance and capacity to absorbt, hut has also been transported
over *he reefs for excessive periods of time. Even after a heavy
rain, a mud cloud persists for days and oftern weeks at a time.
As one rain may follow another and another, all sending their
silt clouds out to comire with others, an entire month may evern
go hky with hardly a day of normal zooxanthellae promotinyg, sun
generatinyg, photo synthetic activity.

If ernough time goes hy without clear, sunlit water, the
zooxanthellae dies arnd without it, coral growth and hiological
processes slow to a minimume.

The coral mnow in a weakerned state due to metaholic satatoge,
dies much more veadily, succumhs to disease and infections more
easily and of course carnmot vrerew what it loses to decererative
prrocesses, matural or otherwise.
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Yet, as sediments settle on coral surfaces, accelerated
levels of erergy are required by the coral to purge itself of the
nuisance. Having less energy in its weakening state to spare, it
requires more in attempt to keep itself from being smothered.

Still more stress is inflicted as suspended particles miy
with mutrients acnd interfere with digestion. This is ir addition
to the digestive sakhatorge already promoted from the loss of vital
zooxanthelaz algaes.

The impact of a descending cloud of sedimentation on the
caral reef is compounded ever further by the incremental
accumulation of sediments over time and the consequent re-~
suspension of them whern waves anmd currents agitate them and raise
them off the hottom- New sedimevits comhine with this old sediment
load, damage imcreases in density and prevalence year after year.

In fact, instead of arithmetically, the damage to corals
begins to imcrease geometrically.

In addition to this kind of damage, sediment clogs a fishes
gills, impedes respiration, often permanently damaging gill
surfaces. The depletion of oxygen supply to fish and marine 1life
causes it to suffocate and die.

The fish of whatever river system receives this kind of
treatment generally suffers so do their vyoung, larvae and food
wehs. Fnod fishing, especially for guapote (bass like cichlids)
used to he common in the Sixaola and Estrella rivers. The
fishing productiorn is rnow a fraction of its former self.
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THE EBANANA CONNECTION

% kilometers out of Costa Rica’s 22 kilometers of coastal
reefs lie hetween the Estrella and Sixaola rivers. The remaining
4 kilometers of reef just a few miles south of the Matina FRiver
and frownts Limorv.

As the heavy cotfee colored river lcad #rom the Fio Sixaola
shears offshore at Punta Morna as a result of current flow
patterns there, it is douktful if the Sixaola is responsible for
much more than general decimation of Punta Morias Reefs.

Althouwgh they are the deepest and most isolated reefs and
therefore should he the most productive, they are not.

They appear to he the most damaged reefs in the system.

They are koth ugly to behold and are very low in fish
productivity. Historically, the exact opposite was true.
Considering the very high level of silt emanating from the
Sixaola river, coral reets north of Punta Mona are lucky that
favorahle currents protect them.

Forr the last 10 years, there has been controversy generated
by chsa2rvers to the killing of corals in Cahuita National Park by
the heavy siltation load emanating from the Rio Estrella.

Marine scientists at C.I.M.A.R. (Centro de Investigacion en
Ciencias del Mar y Limnologia) have .neen monitoring its sediment,
fungicide and pesticide levels and keeping year by year records
of the deterioration of the reef since 13977.

Dr. Manuel Murillo, Director of C.I.M.A.R. lays most ofthe
blame sguarely on the doorstepr of the banana plantations
alongside the Estrella Fiver in the Valle de la Estrella.

Timker deforestation caused sedimentation is negligihble
compared to kamarna field caused sedimentatior on the Rio Estrella
he points out hecause of the ohvious fact that just lilometers
akove the harnana fields is the HBiological Reserve of Hitoy
Cerere, the Talamanca Indian FReserve and the International
Natiowrmal Park "ia Amistad" where timher cutiting is prohihited.

To further isolate the Rio Estrella hanama complex as the
chief culprit , okserves Dr. Murillo, is the fact that the Rio
Estrella sits just vnovth of the 12 kilometers of coral coast and
thg cwrrents run south, transporting the deadly sediment . Lond
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throughout the erntire Talamanca reef system.

I an  investigation into the impact of sedimentation on
coral reefs in Cahuita National Park, Jorge Cortes and Michael J.
Fisk wused lanmdsat satellite photos to confirm the preponderance
of sedimentation flowing from the Fio Estrella.

In their report puklished inm Revista de Biologia tropical 3=
(1): 10%-121, 1%3d they state:

"Analysis of the currents and type of minerals present in
the nron carkonate fraction of the sediments at the reef
point to Rio Estrella as the source of sediments."

Hitting Cahuita towns reefs first, the sediments move on
throughout Cahuits Natiomal Park. From there they pass through
the once rich fishing grounds of lomg sheal and on to Puerto
Viejo's reefs, Punta Lva’'s reefs, Manzarillo and up to Punta Mona
where they combines with the sedimerts ,rom the Rio Sixaola.

Fiverside, shoreline and on-site okservaticons at sea after
heavy rains readily hear this scenario out. Fishermen regard it
as a matter of fact.

Frankly, a better way to threaten every single caoral head on
the Talamanca Coast could not he devised if one tried.

The classic coral reef gardens of tourist brochure covers,
buzzing with fish life, color and beauty were not in evidernce in
even a single area.

In fact, the coral reefs of Talamanca Coast are some of the
worst this author has ever seen outside of some of the silted,
cyanided poisoned, and dynamited reefs of the Philippines.
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CAHIITITA NATIONAL PARK

In 1979 the alarming news that the corals of the Cahuita
National Park were being killed by siltation and run—off from the
Rio westrella was hrought to the attenmtion of then President
Rodrigo Caraco.

President Carazo sent a letter to the manager of the Standar
Fruit hanana complex in the Valle de la Estrella (with copies to
JAPDEVA and the Mumicipalidad de Talamarnca)d asking him to see
what he could do to reduce the harmful effects his company was
havirng on the Park.

To the Cahuita Natiormal Park Director, Sigifredo Marin
Zufiiga the manager asked, "Do you want to krnow what I think of
this®" He then proceeded to tear the President’s letter in half.

As he tore up the President's letter, he remarked that the
bariana trade is much more important tham a little Park like
Cahuita. Perhaps he really helieved that the only harm caused by
his companies operations was limited to some damage to the Park’'s
-aesthetic heauty. As the need for National Parks and wildlife
refugees is often promoted by wurban envirormentalists and
scientists, the <case for them is often not presented as well or
as far-reaching as it could he. Indeed, the case for
environmentally sound policies is often perceived as a city
based, recreationally oriented high minded, elitist crusade which
is out of touch with loucal needs and national realities.

In  the case of Cahuita, its value as a breeding sanctuary
for fish and lohkster production should have heenr promoted as much
as its value for scientific, aesthetic or recreational purposes.

Cahuita was a seafood factory that sent a regular supply of
eggs and larvae on water currents to the villages where so many
divers and fisherman made theiv living and hoped that their
children could do se in kind.

Today, what little sealife eggs and larvae are gererated in
the Park mixes with the mud and sediments amd travels the water
currents to dyimyg coral reefs where they have slight charce to
settle and grow.



30

CORAL GROWTH RATES

When considering the extent and degree of coral reef
destruction, the question naturally roses itself:

- How lony does it take the corals to grow hack?

Assuming oaroper conditions, a healthy coral colony of the
kind that made Cahuita National Park famous (Acropora palmata)
may grow as much as I-d" a year once it is mature and has already
well developed krarnches. Wher just getting started from scratch,
its rate of growth is less tFam half that.

Aviother species 1like the massive stoney brain coral
(Diploria strigosa) or the star coral (Monmastrea arnularis) may
nmot ever reach a half anm inch a year in growth to ireach full
maturiry may take these species over a hundred vears.

Most coral species however can replace themselves hetween 20
- 40 years.

In keeping with their gereral metakolic slowness, it should
be noted that it takes ahbout 10 years for most corals tu mature
enough to ke ahkle to broadcast sperm and eggs into the water.

Aside from the guestion of individual coral species growth
rates is the more involved question of reef growth rates.

Corals live, grow and die at different rates in alternating
successiorn. When they die, their skeletal structure
disintegrates and packs dewn, kecoming a fractiorm of their formepr
mass. New corals form on topr of this material that may have heen

accumulating for thousands of years. Carikhean coral reefs are
about 5,000 years old and grow from between ore to fifteen feet
every ore thousand years depending on favorakility of

envirommenrtal conrditions-.

The loss of the contemporary, living coral cover however,
may cause them to disirtegrate faster tham normal. Wher this
happens waves of the & a begin to hreak through more and more
accelerating the inciderice of shoreline erosion.

As reef harriers decline, foot paths, palm trees and even
houses mav hegin washing imto the sea.
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For the millermia that it takes to grow a full size barrier
coral reef, it takes by comparison an extremely short time +to
destroy it. ‘

For Talamanca's and Limon's coral reefs to grow bhack will
reguire something more than just time. They will regquire a
cessation of coral killing hostilities and optimum conmditions to
recaver their lost vitality.

They must have clean, clear, nutrient—lader water free of
excessive sedimentation.

Failing this there is ro way they can even bkegin the slow
rrocess of recovery.
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FRECOMMENDATIONS

The question of what should be dore in light of this rapidly
deteriorating situation in Costa Rica's Atlantic coral reefs 1is
easy to say and difficult to achieve.

The deadly comkination of effluents, mainly pesticides and
soil sedimentation must ke curtailed to a far greater degree than
MOW « If +this lethal rur—off is wmot cleared up and cleared up
soon, other conservation measures and coral reef management
schemes will he poirtless.

There 1is rno time o0 he "pernny-wise and pournd foolish" in
this matter. The diramatic declirne inm coral reef productivity has
come akout through the almost total igriorarnce of hasic ecological
privciples and naive, political or arrogant refusals to act more
prudently and responsikly.

In the case of timher cutting, it is an open secret that the
Jood majority of lags are takem out with crooked paper work and
bribes. Outside timher intercsts commonly masquerade as local
farmers, Frocessing permits in their names and paying them a
consideration for the trees they cut down. The farmer oftern sees
this as free moviey, a wind fall and a pleasant bonus. Many wood
cutters, perhaps most, do not replant what they cut - least &+

all outside "hit ard run" outfits.

The appropriate, regulatory “"paper work" does exist.
However, the glarinyg loopholes are easy to get around. Those
that are not are oftenm "fixed" at the toll booths out on the
highway. Those that do not have an understanding with a
"choricero" (hrihe taking official) simply pass throughk in the
night after the toll hooth closes. This is a commonly kniowr,
"open secret" and enforces the notion among many that the

Jovernment is corrupt at worst and incompeternt at hest.

Not to sound too simplistic, it is recommerded that the
bhooths he kept open 24 hours a day, that corrupt personrel he
fired, and that more strict review on "farncy paper work" hLe
irnacted.

A farmer’s right to cut some timber to satisfy his own needs
should not he confused with the limitless demand of outside,
pirate operators. Their "carte-hlanche" to freely and safely
operate should he revoked. Their harmful impact or the forest,
the watershed, the river and the coral reef are too great to
tolerate.
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Feforestation ©projects, especially around creek and river
kanks should ke continually promoted and encouraged as well as
the establistment of "viveros" <(nurseries) to prompt crop
diversification, tree cover and erosion conmtrol. vivero programs
such as those established by A.N.A.I. are also an excellent way
to reach out to the farmer, impart the wisdom of soil
conservation, and to explain the critical cormection betweern the
forest arnd the Sea.

Today in Costa Rica there is much talk of reforestatiomn.
The meed for it is a readily accepted matter. Thougyh not nearly
enoungh yet, consciousmess among many is growing, programs are
underway and some serious yprogress is heing made.

The attention therefore must automatically turn to the
greatest factor amonyg coral reef killing riverside operations -
the Banana Companries.

Puklic <conciousrness on the matter is low, pubklic and
political ypressure practically norn—existernt and since they 1let.
President Carazo know what they thought of his appeal to them to
act more prudently rno one seems to think they can ever be made to
orerate in a socio—environmentally responsible marrier.

This is most unfortunate as far as the Rio Estrella problem
is concerned because hanana field run off is more responsihle
for loading the river with mud than the wood cutters and solely
responsible for what pesticide and chemical poisoning there is on
the <coral reef and in the food chain. Amonry the fungicides and
pesticides employed hy the bhanana companies are Gramosxore
(paraguat)d, Nemacur (feriamifos), Furadan (carkofuran), Bravo 300
(clorotalonil), Mocap <(ethoprop) with an estimated cost of
US$13,762,351 for 1933.

During heavy rains, the drainage ditches between the banana
rows all empty into camals which flow into the river. Instead of
more berign or soil—-compatible fertilizers and pesticides, banana
comparies Jererally employ harsh chemical fertilizers and
pesticides, which also flow out with the silted rain water.

The prolonged intensive use of hard chemicals exhausts the
top soil and tends to insure that heavy and diverse plant cover
will mot carpet the hases of hamara stalks anmd hold dowrn the soil
when the rains some. The result is a heavy washing of the
conseguently loose soil into the river.



Father than promote less destructive, more sustainakle
methodoloygyies, the Larama companies have taken the hard-nosed
cheaper way out. The killirmg of corals becomes a deficit to

society hut rot to them-

It is herehy suggested that they be Yinfluenced" to employ
theiv considerakle expertise, capital, resources and irgerniuty to
find ways to keep their harmful effluents from reaching the
rivers arnd the reef. The followirng are some suggestions that
could hear further development.

1) Devise a series of sediment traps and filters in the canal
networks. Experiment with complex, densely rooted plants as soil
retainers at the river bark.

2) Research and establish hardy densely rooted plant carpet
covers to hold down soil at the bases of the banana stands

3 Keep banana plants away from the river banks by at least S0
meters to avoid direct pesticide bombing of the river.

4) Do away with contracting pesticide sprayers who get paid by
the "quantity of pesticide dumped” instead of the amount of crops
covered.

S5 Utilize more bio-degradable pesticides or pormote more
biological pest controls. -

6) Regulatory laws concerning "allowable" pesticide and silt
concentrations should be studied and promulgated.- Heavy fines
should be levied for violations. Repeated refusal to comply with
the law should result in prisen sentences for executives.

7> Assist in the establishment of "artificial reef systems" to
help compensate for some of the damage caused. Such reefs should
is no way be construed as being substitutes for the real, 1living
thing. To belp buy time and lessen multiplying pressures on the
reef as it tries to recover, we might consider the possibility of
promoting artificial reef systems offshore c¢f the communities of
Moin, Limon, Cahuita, Puerto Viejo, Manzanillo and Gandoca-

Cleared out hulls of old, non—operative ships towed gut and

sunk  offshore can ard in many instance have, provided fish and
lokster hakhitats to gernerate sealife where there was rorne.
Numkers aof Jacks, Mackerals, Tunas, Srappers and FHEasses

especially would arise from this irmcrease in availakle hakitat.
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Before this option could ke pursued however, an impovtant
question for research must he answered- That is to what degree
such project generate new life from the availahle lavval pool as
opprosed to how much they attract it from existing reef areas.

The danmger of attracting already existimg fishes from
natural reef areas is that artificial reefs would tend to
concentrate them in ore place, setting them up for even faster
extermination.

Perhars the mnew reefs would have to ke placed far eroLgh
away from existing hakitats to inmsure that "migration" will ke
kept minimal.

Such an artificial reef deployment scheme would ke counter
productive if it would he taken as an excuse to allow existing
reef systems to conmtinue to he damaged. What is still alive in
the existing reef system of Limon and Talamarca would ke vital to
the yproduction of zooplankton, eggs, larvae, sardimes, etc. whose
"excess" could settle in the artificial reefs newly created
"housing areas".

Better suggestions could ke offered by others and are
cevtainly welcome. The point is that Costa Rica must get moving
on this proklem and start working towards solutions.

However, it is really the responsikility of the Banana
Company to gperate itself appropriately and within the focus of
“whatever does mnot do violerce to coral reef productivity."
Their role in killing it is far too great to igrore. They must
be made responsikble like any other corporatior that must defer to
civilian authority. If the Costa Rican civilian authority is wmot
disposed to act and if it is true that the harnana trade is
indispensahle "as is" and not reformakle, thern it neccessarily
follows that the coral reefs, fishes and fishermen of the coast
are deemed expenrndihle.

If this is the case, then it 1logically follows in a
democratic society that restitution is iw order for those whose
livelihoods have hkeen ruined in the trade off.

In 1973 a similar trade-off of fishing peoples interests
occurred on the coast of EBrittany, France wher the o0il tanker
Amoco Cadiz ran aground spilling a great guantity of oil into the
Sed.
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The destruction of sealife inm the region was very great,
rarticularly that of commercial seafood species as lohsters and
oysters. In the aftermath of this assault on their livelihoods,
local fishermen united and filed a class action lawsuit against
the tanker company. The court agreed that the fishermen had
suffered a criminal derial of trade and awarded them several
million dollars in comperisatior .

Im 13934 the freighter M/V Wellwood ran aground on the rich
coral banks of Molasses Feef in ey Largo Natiormal Marire
Sanctuary on the Florida Coast.

The GState of Florida sued the freighter company for damages
for the value of the coral destroyed. The worth of the reef was
determiried hy calculating the arnmual tourist income gererated Ly
it anmd divided hy the square meterage of the reef.

The Wellwood was firned $20,000 in damages. Incidentally, the
tourist wvalue of the reef alome was placed at 400 wmillion
dollars.

In a similar case, awn offshore oil drillirg vessel, the
"Maloy G' ran aground in Looe Key Natiomal Marine Sanctuary and
was fined several dozen sguare meters of coral damage at $250.00
per sgare meter.

Understanding the immerse value of coastal marngrove areas,
the goverrnment of Puerto Rico sued the o0il tanker S.8. Z0OE
Colocotwini? when it caused an oil spill that destroyed 20 acres
of them in 1973.

Clearly responsikle, the ships imsurers settled with Puerto
Rico for 2 million dollars, akout $100,000.00 per acre of
destroyed mangroves! This landmark victory in the establishment
of "value heyond the aesthetic" to natural. resources was not
without sacrifice however. The Puerto Rican legislature had to
appropriate  $7%0,000.00 for attorney fees and expert witness
costs and thern it took = vears to get their moriey kack.

Im 1924 the &Z2 foot tanker T/V Puerto Fican sunk inside the

Pt. Feyes --Farallon Islands national Marirne Sarnctuary off
California and spilled great gquantities of fuel o0il and retroleum
hased fuel additives. To recover the costs of marire resources

destroyed, the 1.S. Goverrment sued the tarmker's owners and won a
$100,000 settlement.
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As  much as French and Americans may generate iricome from
healthy marine hakitats, it could be argued that such hakitats
are not as valuakle to them as productive fishing grounds are to
Costa Fican and Puerto Ricamn fishermen whose lives havig much more
in the balance and whose people are in more need of locally
generated protein.

Costa FRican fishermen may not be as orgarized and motivated
as were the French victims of the Amoco Cadiz oil spill or have
thhe U.S. Governmenrt go to bat for them over loss of productive
marine habitat, but their cause is ro less sourd-

They are well within their rights, if they could muster the
resources, to file a class actiorn siut against the barnana company
that has rohkhea and wgenerally destroyed their coral reef
"potrero" (pasture).

Ironically, their ircreasing poverty and consequent fatalism
may serve to keep them in a subhmissive position. They may well
give up and suffer silently as poor people generally do wher they
perceive that they have little charice to succeed and when they
are convincea that their goverrment just does rot care about them
kecause they are "just poor fishermen".

If they are right, then ariocther serious question instantly
poses itself; the gquestion of the government's lack nof awareness,
competence, disposition and courage to address such ‘proklems
which only multiply with continued institutional neglect.
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CONCLLISTION

On  account of the threats to the Limon and Talamanca coral
reef’s continued existernce as a hemefit to coastal npeople, the
question of a significant scale tropical fish collecting
enterprise has already heen compromised. As it stanmds today, the
reef carm not sustain any high level of harvesting anmd it does not
have the numkers required to make it work.

Beyornd this, it doec riot have the "miu" or variety to he a
self contaired enterprise.

Howewver, on a smaller scale, certain fishes could ke
comkirmed with Pacific collectinmyg operations amd the resultant
variety could constitute viakble shipments for export.

In this case, a short list of Atlanmtic fishes could he
"icing om the cake" to the longer Pacific lists.

Perhaps 3 or d4 divers could gain a livelihood in this way-.
It is not much, hut then agaiv there is not much left on the
reefs. No onemakes a profit on dying coral reefs.

It is dearly hoped that the people of the coast will involve
themselves actively to try and improve conditions that so
directly threatern their livelihood.

Requisite to most any effective action would be greater
community orgarnization and solidarity.

This may ke difficult as many people, especially in the

towns of Cahuita, Puerto Viejo and Manzanillo (combired
population 2,600) are rmot accustomed to organizing and working
together. Perhaps the growing threats to their marime 1life

support system will serve to galvanize them.

Manzanillo especially should take riote. It is clearly a
dving community. If it does not work to help insure the survival
of its coastal food and income factory it will rno doubkt continue
to lose 1ts children to the city who 9o inm search of employment.

Cv the other hand, a rumber of people there, especially
older people, have no where to 170«
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Their lives are there as were many of their parents,
nourished for gewreratiowns by the productivity of the sea nrow
disappearing hefore their eyes. Although they will suffer the
most from the dying coral reef, it is ironic to note that they
had 1little to do with it. They are victims of greater outside
forces who are hkelieved to ke totally insensitive and invincible.

Perhaps, they are right. But teo walk away and akandon them
to their fate at the hands of forces who are being increasingly
identified as guilty for the predicament, would be a violation of
public responsikility on the part of whatever relevant officials
do it-.

The loss of traditiormal livelihood support that the sea has
largely provided can only exacerhate the exodus to already
crowded cities, where employmernt opportunities are scarce and
where the cash ecoromy replaces the more self sufficient one of
the coast. Leaving their aging parents hehind to tend
increasingly ill-kept farm plots, the young who do rnot take to
farming as they did the more free wheeling work of a fisherman
head for the cities and integrate into the urban culture. The
rich heritage of the Jamaican—-E€olumkian immigrant is lost along
with all of the umigueness, the flavor and the wisdom it had.

Alonyg with the breakdown of traditional ecomomic support
systems in  struggling Talamanca Coastal communities, there
neccessarily follows a fragmentation of family and - cultural
diversity.

Furthermore there are Profound and ircalculable social cost
in promoting still more urhban crowding unemployment and poverty
and crime. The main recipient of this restless migration of
younyg, disernchanted people is Limon, which is ill prepared to
cope with an excaberation of its existing proklems and has a big
enough unemployment situation as it is.

If economic decline affecting Talamarca coastal people is to
he reversed, Costa Fica has vno choice hut to persuade, pressure
or force upland banana and timber cutting interest to implement
environmentally sustainakle methodologies.

What income is generated hy such interests must no loviger Le
tacitly accepted as "payment" to divert the call for them to act
responrnsikly.
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Indeed, the significance of this income to Costa FRican
society diminishes considerakly when we regard the social and
ecornomic deficits imcurred from the sabotage of natural,
traditional life and livelihood support systems.

Focusing on the speed at which so much living coral cover
and its resident sea life populations have disappeared hegs an
important guestion.

At the current trend, what does the next S years and 10
years hold in store for the people of the coastline?

What is the wvaluwe of the resource that has heern and
continues to he lost™ What is the worth of all the fishes denrnied
for- the people’s dirmer tables from row on? Indeed, how much
have they and how much will they suffer from diminished
livelihood ard ircome potewtial?

With refererce to such concrete corncerns we must ask the
question: How much are the peoples coral reef worth?

Surely their worth should increase vyearly as does the
people’s need for food and ircome.

Yet irn the face of this, productivity is dimimishing.

The historical, Central American trade—off betweenrn hanana
and timbker concerns and the welfare of coastal people, mnot to
menition the interests of the tourist, sporting and scientific
communities, is eventually a losing proposition on all counts.

Activities that gradually and predictably exhaust soil and
forest reserves as well as river and marine resources will
ultimately 1leave people poorer amd more dependent. As more
accelerated scernarios in the Philippines and Africa have recently
shown, such narrowly focused activities constitute a sure—fire
recipe for ecological colapse and consequent social and ecoriomic
disaster.

Tae mortgage nrature’s original social support systems iw
favor of immediate yet highly concewntrated capital leaves little
other livelihood save for the artificial kind promoted hy distant
lending agencies with strings and high interest rates attached.
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The wisdom of falling for such artificial support systems is
clearly seers now for the folly it is as the tropical world sinks
incremantally and ever further into perpetual debt.

Perhaps urban  and  western inspired artificial support
systems could be somewhat justified if they in fact achieved some
serious degree of permarerce and self rerpetuating henefit to
society.

Gernerally they have failed to do this because the narrow

"expertise” that concocts such schemes has nearly always failed
to wunderstarnd that the true hasis of wealth of anv lastiny
society originates from living resources that cam ke rerewed

easily again amd again within the lifetime of the users.

Foutinely sending tons of loose chemical laden soil hy vast
banana plantations and rich, precious layers of top soil by
thoughtless timher cutters into rivers that carry the load out to
sea to kill the peogple’s coral reefs,is a harmful & counter
productive proposition and must he stopped.

One of the primary reasons that so many agricultural and
fishing societies seem to exist now in a state of permanent,
never endiny crisis is because their city-based governmen?
representatives often tend to operate with more temporary agendas
designed to "slide by", "gloss over" and minimize problems.
Politicians often become "carreer political pevsonalities”" and
decision making by political expediency and convernience prevent
them from embracing the more risky but regquisite tasks involved
in concrete social proklem solving.

Leadership tempered with wisdom and moral courage and "hands
on', practical village 1level experience describes a very rare
kind of puklic servant.

Profecsional decision makers, who are legally just employees
in the common puklic interest, are usually very far removed from
the realities of poor rural peole and the complex interplay of
agricultural, enmvironmental and social factors that determine the
quality of their lives. In place of a more enlightened
consciousmess on such vital concerns (i-e., instead of doing
their homewordk and earning their pay) many decision makers have
discovered arn easier way out.


http:clea'.ly

42

They have embraced the simplicities of "rule by
quantification" and have developed the hahit of looking for hiyg,
rourd numbers on the hottom line of an export produce balarice
sheet and the tax revenues generated from it. It is easy to see
why so many have heen seduced hy the "windfall"® generated by
taxes on each hox of harmanas exported. Afterall, costa FRica
exported d& million hores in 1756, more than any other couritry in
Central America.

Eararna hox reveriue which fluctuates between 35 £ to SO £ a
hox, gererally goes to San Jose where it figures significantly in
the bkiyg time issues of Costa FFica’s halarice of rayments and the
external dekht.

Having little conceptiorn of what it really costs Costa Rican
society to host the hanana trade the way it is currently run, it
is tacitly regarded as a "good thing" in the cause of national
development.

Before accepting the gross figures gererated for government
coffers hy hanana commerce however, decision makers should, as
any good husinessmar would, substract the real costs to society.
It is in the net revenrues generated not the gross, that they
should be considering.

The costs to Costa Rica for allowing the present from of
banana mono-culture to predominate so heavily are considerables
To summarize such costs, an invoice of "lost revenue rotential"
could he prepared for every year.
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i. Snorkling and scuba divers tourism losses ?
a. Hotel, restaurant, dive hoat and guides ?
b. Damage to Isla Uvita Park ?
c. Damage to Cahuita National Park ?
2. Research, scientific, educational value
losses 7
3. Aesthetic henefit losses ?
d. Shore line erosion losses i3
S. Losses of Estrella, Sixaola and Matina
rivers fish and shrimp productivity ?
6. Damage to Costa Rica's intermational
repuutation as a world leader in environ-
mentally sound policies ?
7. Gerieral increase of poverty amonryg coastal
peoyples : 4
= General increase in migrations to Limon 7
a. crowding 7
be unemploymewt increase ?
]

Ca crime

(X

The difficulty involved in calculating unrealized -economic
benefits is considerable in view of the fact that little
published data exists of former productivity of the coastal reefs
beyond the ‘testimonies of fishdmern ard other residents.

Each area of loss could be an area for considerable
research. Une thing is certain however, never has the valve of
each area hkeen as high as today and the <calculation of such
values could escalate vyearly.

In the years to come, which is where all of Costa FRica’s
childrern must live and make a living,the losses to :.ciety from
the not so harmless way in which haranas are currently grown for
maximum, immediate efficiency, may actually come to outwiegh the
kernetfits.

For many coastal Costa Ricans this is already, wuindeniahly
true. '
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Banana commerce and hoi reverues hring them nething and do
not tirickle down to cormstitute even the most tokern livelihood
restitution for them.

Developers, logyers and monro—~crop industries must he
maridated the Lurden of proving that their "use” or "rental" of
trucial  living resources is of a sustainable nature and will ot
foreclose the viahility of other people’s future. If it does
they should have to pay for it, commernsurate with damages
inflicted.

Environmental damage control, agricultural reforms and
reforestation should not he timid reguests for voluntary
compliance, they must he compelled in the spirit of law and in
the interest of perpetual, wmatiornal survival.

Costa FRica carmot afford fo burn its reserves of natural
capital at hoth ends and at a rate many times faster than it is
Jgerierated.

In ecoromics, this is a superior strategy for bankrupcy.

The notion that a "poor" tropical country like Costa FRica
canrnot afford responsikle envirornmental, agricultural and
resource management policies is a falsé, insulting and suicidal
error. Costa Rica cannot afford not to implement them.

Urilike some wealthier mations, Costa Rica has no other
natiorn’s natural resources to exploit or expend.

It has hkeen "given" only so much to maintain its growing
population with, fully half of which is under 20 years of age.

The perpetuation and constant remewal of living soil,
forest, fresh water and marine resources is an uncompromisakle
requisite in the maiutenance of living, "rerewahle societies".

Such a legacy of living wealth is also a birthright, passed
dowrn  from previous gererations so that this onme may have the
right to share the hermefits also. In turn this generation has an
okligation to keep the torch alive and pass it on to the emerging
generatiorn so that they may partake in their birthrights as well.

The sheer arrogance that would he rewguired to extinguish the
surviving wealth of gernerations of Costa Ficans history would
korder on somethirmg Napoleowmic and evil.
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of course contemporary extinguwishers of this wealth,
generally perceive their actions to he urgent, separate and
unrelated to anything of consequernice greater than their own

designs. The degree of success that they will enjoy in the
urniinterrupted promotion of these designs remains to he seen-. It
is 1largely a guestion of might, ecoromic power and political

influence.

That of course has nothing to do with the moral question of
people’s rights however.

In as much as large scale resource consuming enterprises
violate qpublic rights, the limits of their own rights should he
reviewed.

It is they that have no right to force ill-advised,
socially, culturally and environmentally ivresponsible
consequences on innocent and defenseless citizense.

To the extent in which powerful men esxceed their authority,
their importance and their education and naively attempt to
rewrite the laws of hiological reality in pursuit of limited,
immediate and transitory ambitions; the quality of 1life and
eventual life of Costa Rica hangs in the balance.

Such wunrestrained, wunaccountable and unsustainable living
resource killing activities it could he argued, constitute a form
of treason against the village fishermen, the public and
posterity.

Costa Rica, Central America and the world desperately needs
living, working compromises hetween high impact, resouice
consuming interests and the less organized, less defined, yet no
less sacred rights and interests of reople down the river, on the
coast and in the future.

It is hoped that Costa Rica, whose powerful and longrunming
tradition of peaceful and democratic institutions, which can only

survive through an  inherent disposition towards prudence,
rationality and farsightedress, will show the way.
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