
Biology and 
Management of Seagrass 
in the Caribbean 
BY ANITRA THORHAUG 

Seagrass meadows are an important food source, and a habitat for many fish 
species. But little has been done to protect them. 
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Caribbean seagrass meadows perform a 
number of valuable functions. They are a 
primary food source, and significant pro-
ducers of carbon material; they are sedi-
ment stabilizers, and add significantly to 
water quality; and perhaps most impor-
tant, they form a habitat for many fish 
species, including many v;;itable com-
mercial species, especially in their 
nursery stages. To some extent, managing 
seagrasses is an important part of manag-
ing the fisheries nursery, although this no-
tion has not been grasped by most Carib-
bean nations. As a result, there has been 
little inclination to protect segrass 
meadows. 

This is particularly unfortunate, be-
cause seagrass beds are delicate and easi- 
ly disrupted by a number of factors: par-
ticulate or chemical pollution; urban run-
off; the circulation of foreign substances-
-like oil from spills-from off-shore wa-
tens; and upland modifications like urba-
nization, deforestation, industrialization, 
or changes in agricultural techniques, in-
cluding increased use of fertilizers, which 
change the character of the shoreline or 
watershed, or the content of rivers which 
flow into the area. 

In the Greater Caribbean, seagrass 
meadows are usually composed of Thalas-
sia tes!,idinum, or turtlegrass, which is 
the dominint species. They are coated 
with numerous epiphytes, both micro-
s;copic and macroscopic. and are inters-
persed with other seagrases, such as 
Il/mmh,lr It1i,hltii and S''itL'mdilin ida-

forme, and major benthically-rooted 
algae, like Halirneda, Penicillus, Udotea. 
Rhipocephalus, and Caulerpa. 

These estuarine and back reef con-
munities are highly productive throughout 
the year. Seagrasses can contribute as 
much as 20 rap_ I r 
yeii-Fraout yer of epiphytcs, 
and _-out 2-0o en ic mac-

2roalgaeynearly .tNH) W -I _- in total, 
compa;iFiFe t or greater than the produc-
tion of mangr i7t-frsts, and rivalling 
that of--arsfes. _%%T hF1he scond 
cousins of-the-cghfig,-rtive 
terms, IThlyTre- muchRnre productive 
than the plankton (whih produce 1N to 

250N gramn., ot carbon per m per year in the 
tropics) which form the productivity base 
of the deep central waters of the Carib-
bean. 

From a botanical viewpoint, seagrasses 
are an interesting group of "higher 
plants". They are flowering, and most do 
so once a year, unlike most marine plants 
which are "lower plants" with no flowers, 
Seagrasses are geologically recent inimig-
rants to marine waters, having invaded 
from freshwate, probably through rivers 
to estuaries. After they learned to toler-
ate constant immersion in water of high 
salinity, they became dominant over the 
potentially competing benthic algae in 
most arevs where the sediment was deep 
enough (two inches or more, dependent 
on species root structure) to support 
them. They retained their old strategy of 
taking laterials in through their rools, bi 

also learned to absorb through blades as 
algae do (I) to take advantage of the nut
rient broth of the sea water. 

Seagrasses are found throughout the 
clear areas of Caribbean estuaries. As one 
approaches river mouths, the dominant 
species change to the most euryhaline 
species (italodulc and Ruppia). If the riv
cr mouth has much silt, the seagrasses can 
no longer obtain sufficient light; they will 
then vanish oi be replaced by species that 
tolerate low light. This phenomenon has 
been documented both by biologists (2 
and geologils (3). The greatest abun
dance and productivity of seagrasses 
occurs closest to shore (within 300 m) and 
decreases seaward. 
"Thegeneral distribution of seagrass in 

the Greater Caribbean is outlined in Fi
gure I. The shallow continental shelves, 
coupled with clear Caribbean waters in 
general, make an excellent habitat for 
seagrasses, so a high correlation exists be
tween shelves and seagrasses. Countries 
rich in seagrasses are the US (Gulf of 
Mexico), Mexico, Belize, Honduras, 
Nicaragua, Costa Rica, Panama, Col
umbia, Venezuela, some of the smaller 
Windward Islands, Jamaica (southwest 
bank), Cuba (southwest coast) and, most 
importantly, the Bahama Banks. Many of 
these nations are not yetaware of their 
rich seagrass resources and do not have 
adequate management structures. 

The seagrass system is frequently con
nected on the landward side to mangrove 
l'lorestsor fringes, to salt marshes, arid on 
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Figure 1. The general distribution of seagrasses in the Wider Caribbeant wh gby
Source: Caribbean Date AtiasIIUCN. 

the seaward side, to coral reefs. Flows of 
material (organic and inorganic), migra-
tion of animals from one ecosystem to 
another (sometim ila so s 
in various life stages) and flow of water 
(run-off and tides) carry some fish daily 
between offshore coral reefs and near-
shore seagrass beds. Whcn seagrass boris 
and coral reefs arc immediately next to
each other, many larger motile animals 
live on the coral reef and feed in the sea-
grass bed. A similar process occurs be-
tween mangrove stands and seagrass. 
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Seagrasses provide a habitat for hundreds 
of species of fish, crustacean i,and nmol-
IUSCs w h ich tmw e ih.I',r11 --.llhllvet'n . il, 


They also produce food for these organ-
isms, mainly through the breakdown of 
detritus from decaying blades. For inst-

n shmp and lobster fisheries are 
closely linkbd to segrasses, ai- , are 
especially important to the 
Caribban fishery, the villager in his 
homemade boat who goes out to a nearby 
fishing spot and returns to yell or barter
his catch to othcr villagers. That type.. L 
fishery produces ahot~ t 5t)O t)O(0 mectric 
tons of fish per year in-the Caribhea 
about the same as the total Caribbean 
commercial catch. .Teeaetote 

Seagrasses are also of economic benefit 

helping to control erosion of beaches
shoreline:;. Especially on the high

energy side of areas where seagrasses 
glow right Ill) tihe shoreline,t( tle two-to-
f,.,, ,,.. . '1 h,I........ ., ,,..........

"if rom w, i_ in' 

.muhorrpi. Th mcis issii 

Carib Statute Miles Sea Grasses 
I T ' " Kilometrer 

Where seagrasse s arc removed, erosion is 
uch more rapid. The mechanism is simi

tar to that o dune vcgetation. 
Aesthtic benefits result from the water 

ctarhteing cffect the seagrasses havc in 
bafflng pirticlstartisanal"'from turbid water, -din 
keeping sclimcnt hound in place. Many 
Caribbean tourist areas depend heavily on 
the esthetics of crystal clear water.and thai dlepends ill turn on sceagrassc,.. 
..."
 

HUMAN IMPACTS 
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ances to seagrass meadows which should
be separated. 

Acute I)isturbances. frequently titlei, 
to.nOirlleltioll. I'te\llllplt" dledginl lnd 
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grasses, and siltation from dredging than Thalassia, that is, its upper tempera- has left large parts of the Greater Carib
smothered adjacent grass beds complete- ture limits would probably be between 310 bean denuded of seagrass, particularly 
ly, causing them to die (4). and 33°C, going from subtropics to tro- near urban centers. Future management 

pics. and rehabilitation by all Caribbean nations 
is necessary to sustain the seagrass and 

Oil their fisheries for future generations. 
Oil pollution of seagrass beds in Puerto REPAIRING THE DAMAGE 
Rico has been well documented (5), but Seagrass restoration is a relatively new 
more recent data on oil pollution of Texas technique. Early attempts at restoration 
seagrasses by the Ixtoc I blow-out has not were begun in 1945, but with little success References and Notes 
yet been collated and reported (6). Initial until the early 1970's. It is thus (I.AThorhaug, NBlake and PSchroedcr- Bt7fet'a much SMarine Pollution. 9, 181(19781...... 

technique than either man- 2A-rig;Evlronmen, tonset63,aerial observations by this author of Lagu- "younger" 

na de Terminos, Ciudad de Carmen grove or marsh restoration, and is still not (1976).

showed seagrass still living six months af- perfected (8). A large percentage of the 3. PHarlem, Aerial photographic interpretation of 

historical changes in northern Bisc. ne Bay, Flor
ter Ixtoc I. But elsewhere in the Carib- 125 world-wide efforts at seagrass restor- ida, 1925 to 1976 (University eif Miami, School of 

bean, intertidal seagrass in particular ation have been made in the Greater Marine Science, Masters Thesis. 1980). 
seems to be badly affected by oil spills, Caribbean, and especially in the Gulf of 4. H HRWanless,Ifistyne lay: Past, Present, Fu

ture, AThorhaug (ed), University of Miami, Flor
whereas some benthic communities have Mexico, but different investigators have ida, pp 1-32 (1976).
not been affected. Benthic seagrasses do had vastly different success rates. Inaddi- 5.EDiaz-Piferrera, The effr.-ts ofoil on the shore of 

Guanica, Puerto Ri'o (abstract) (Association of 
not usually come into direct contact with tion, there are a number of unresolved Island Marine Laboratories. 4th meeting. Cura
oil slicks, and relatively undamaged problems, seagrass diseases, optimum cao, Netherland Antilles, 18--20 November, pp 

12-13 1962).
benthic seagrasses have been seen near energy and sediment regimes, and hurri- 6.RAtwood, The rtwc Oil Spill. Nalional Occano
highly affected coral communities close to cane damage among them. graphic and Atmospheric Administration publica

tion (1990) (inpress).
oil terminals in Curacao. One restoration effort is worth noting 7. A TIhorhaug and P Schroeder, American Journal 

(9); 6000 seeds of Thalassiawere planted of Botany, 67, 1075 (1980). 
8. A Thorhaug, Review of restoration of seagrassesin corridors at the tip of south Florida in 

(XIII International Botanical Congress, Sydney,
Chemical Pollutants an area decimated of Thalassia by power Australia, 1981).
 
Chemicals can be taken up by seagrasses plant effluents. (The effluents had been 9.A Thorhaug, Thermal Ecology, Atomic Energy


Commission Symposium Series (Conference
either through the blades or through the diverted ".offstream" by this time). With- 730505). J WGibbons and R R Sharitz editors, pp 
roots, and pollution can therefore enter in four years the segrasses within the cor- 518-531 (1974). 
seagrasses either through the water or ridors reached the abundance of unim- 10. A Thorhaug, Environmental Consetration. 3, 49(1977). 

through sediment. Chemicals such as pacted Thalassia beds, its did the animal II. I' McLaughlin and A Thorhatig, Proceedings 5th 
heavy metals can be concentrated in large community inhabiting the restored sea- Annual Conference on Restoration of Coastal 

Vegetation in Florida, lillsborough Community 
quantities by seagrasses (7). However, grass (10, II, 12). Other efforts in even College Press, Tampa, Florida. D P Cole editor, 
limits for direct chemical exposure have mire heavily damaged areas in Biscayne pp 149-161 (1979).

1P McLaughlin et al, Environmental Conservation, 
not yet been established, and the effects Bay have been made. One such area was a (1981). 
on seagrasses of organic chemical corn- 20-year-old dredge-and-fill project (a 
pounds (such as organochlorides, pesti- causeway) where none of the formerly 
cides, and industrial organo-metallics, dominant seagrass had reappeared. Tha
which are found in increasing amounts in lassia seeds were growing and densely 
the estuaries and oceans) are not yet spreading three years after planting. At 
clear. another site where multiple degradation 

(sewage, urban runoff, dredge and fill and 
high residual turbidity) had occurred and 

Thermal Pollution where water and sediment quality were 
Studies of thermal pollution clearly de- currently degraded, seagrass was planted 
monstrate that the tropics are more sensi- but did not grow well. Even so, and de
tive to certain human activities than spite a major storm a few days after plant
temperate zones. This is unfortunate, ing, 50 percent of the plants survived and 
since much technology suitable for the had spread laterally several feet in two 
temperate zones is passed to the Carib- years. 
be-.n without further testing. The early Other restoration efforts in France, Au
thermal pollution standards in Florida and stralia, England and in the USA have 
Puerto Rico are examples of this. shown success with at least four species Anitra Thorhaug Is professor of blo-

The effects of thermal pollution are of seagrass under a variety of impacted logical sciences at Florida Interna
probably tie most thoroughly studied of situations (13). This technique offers great tional University in Miami. She holds 

man's effects on seagtasses. Table I hope of reclaiming polluted Caribbean a PhD in chemical and biological 
of estuaries, although it is far taore expn- ocenography from the University of

summarizes the temperature effects 
on seagrass populations sive than initial planning and conservation work in biophysics at the Wezmann

heated effluents 
in the Gulf of Mexico and the Caribbean. would be: the cost has varied between Inst'tute in Israel, and In chemical 
Basically the upper lethal limit for sea- $300( and $25 0(X1 per acre. oceanography at the Tropical Atlan
grasses is only a few degrees above their Seagrasses and the important fi,,h tic Laboratories of the US National 
summer ambient temperature, which is nurseries asscciated with them have been Oceanographic and Atmospheric 
between 320 and 34°C, dependent on gee- neglected and badly damaged in the Carib- Admlnltratlon. She has written ex
graphic position. T/alassiaseedlings from bean, but efforts are being made to con- tensively on thermal pollution, trace 
many places were tested and a small dif- serve the remaining seagrass meadows, metal ecology, coastal resource man

ference was seen hlwecn tropic;tl ad and It rcstore others which have been agement, and Caribbean nearshore 
ecology. Her address: 600 Grapetree

Itbtropica, spcic,, (tlher st erllss,' hod. tIti lt" ttbilt;ltiou of drive. 4F-N. Key [liscayne, Florida 


