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:,-t roCuct ion

UnE.iL 1983, the vil-l-age of Crooked Tree was only accessible

a7 boat.. The lagoon system surrounding the village made it an

::rIand island, and relatively remoEe. Tvrel-ve years ago, however,

a causeway was builE across the Crooked Tree (Nort.h) Lagoon tso

provide access to Ehe village. This act of building a road,

compleEed in roughly tvro weeks (pers. comm., Sam Tillet), may not

seem like a major development, buts Ehe ramificat.ions it has. had

for bot.h the viIIage, the surrounding ecosystem, and all the

organisms within, have been extensive. I felt a need to carry
cut some sort of documentat.ion of t.his damage (or progress,

cepending on one's viewpoint) and.,felt. that much could be learned

irom such a study, by me, by the villagers, and especially by the

people involved in prot.ectsion of Ehe area. It is a complex

:ssue, and I began my study period planning to focus on just one

aspect of it- the logtwood stands dying out on tshe nortsh side of

:he causeway. As I began my research, however, I reaflzed how

Tr,any more issues were involved, and the import.ance of the

=elationships between them. Talking to inhabit.ants of the

r.illage (many of whom had Liwed t.here al-f of t.heir lives, and had

seen the village progress through different stages) made me

:ealize Ehe need to address the more sensitive i""r"" j-nvclved,

:ather than studying one narrow aspect. I also lacked t.he time,

-aboratory eguipments, and background information to be able t.o
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.omplete a pureLy scientific assessment of the damage sol"ely to

the Iogwoods -

As a result, my goaf became Lo observe the changes in the

lagoon more broadly, and in order Eo know the ext.ent. of the

damage, I needed information from pre-causeway times. Because

the Crooked Tree Wi]d1ife Sanct.uary was not established at this
time, there vras no baseline data, or even written descriptions of

the Iagoon before the causeh,ay with which tso compare. Hence, I
turned to the people liwing righE. here in the vi11age, an obvious

source of information. It was their opinions and concerns which

sparked my interests in the gocioeconomic implicat.ions of the

causeway, as well as the environment.al impacts. The fact thats my

tsopic developed in t.his way I feel is reflective of my overall
experience tshis semester in Belize. The cyclical nature of all
economic act.ivit.ies and developments straEegies has been somelhing

I have real-ized and been fascinated by, since coming to this
country. People use t,heir envi.ronment. in various ways to meet

their needs and desires, and the result j-s a changed ecosystem

which goes on tso affects other economic actsivit.ies, and t,he cycle

conEinues- This is not to say tshat all developments should be

halted and the environmenE left untouched. The consequences

depend on the scale of the activity and the specific ecosystsems

involved, which is why specific case studies need tso be carried

out before decisions about managemenE can be made. My project is

as much of a case study as could be carried outs i-n tshe time

available. It is my hope chat it will provide a basis for
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further exploration and investigation tnto the

ultimately lead to decisions which can benefit
wefl as the village.

issues raised, and

the sanctuary as

In order to ful1y understand the information included in
this sEudy, i! is importants to know the background and history of
the area in which the study was carried out.

IE. is suspected thats Crooked Tree is one of the ol-dest

villages in Belize. It began as a Brit.ish logging settlement,
was the cent.er of t.he 1og:wood indusEry since 1G50, and was

officially esE.ablished as a village around 1?50 (anonymous, BCES,

p. 2) . Logwood trees ( I{aem atoxylam carnr,echianum) contain a

reddish heartr^rood which is a key ingredient in t.he manufactsuring

of aniline dyes. Thus, they vrere very vafuable to the Britsish.
These t.rees were actuaLly Ehe initial attraction for the British
to set'tle in Belize, buts by the l-atse 1?00,s E]mthetic dyes had

been developed, and they t.urned to other timber resources,

especially mahogany. There was a brief revival of tshe logwood

indust.ry during worl-d War I when the dyes were again in demand,

but. for the most. part logwood t.rees are no longer used for tshis

purpose. They are cuE today for fencepostss by the vilJ-agers, but

this activity is monj-tored and fimited within the eanctuary under

the Crooked Tree Wildlife Sanctuary Management Plan and tshe

Loqwood



l;ational Parks SysLems Act of 1981. The stands which now remain

::r the Crooked Tree area are the only ones Left in Belize.
The Iogwood tree is part of the Iegume family. It is a

smalL tree with a ',compressed and fluted trunk',, smooth greyish
:ark, and plenty of short spines. Its l-eaves are "glabrous and

pinnate" wiEh broad, wedge-shaped 1eaf1eE.s (Stanley and Record,

.. 78) . The distribution of these logwood stands is a factor of
its j.nteresting ecological range of tolerance. It thrives on

swampy lowl-ands because its roots must. be immersed i,n water for a

cerEain amount of time during t.he year, but also need to have

cime out. of the water. This explains erhy t.hey are usually found

in wetland areas like Crooked Tree. The $rater 1eve1 naturally
increases and decreases during the year, allowing the logwood

roots t.o have their time i.n and out of the watser.

The Crooked Tree Wi ldlife anctua rv

These extensive logwood stands were jusE. one of the reasons

for the proposal Eo make thi.s area protected. The region

surrounding Crooked Tree has been descrlbed as a ,'netswork of
inland lagoons, r,raterways and swamps " (anonymous, p. 1). This

makes it an ideal place for birds to flock to in the dry seaeon.

Food becomes scarce elsewhere, but t.he various species of migrant

and wading birds can still find fish in tshe lagoons of Crooked

Tree. It. also serves as a major stopping point for birds on

Lheir northern migration in the spring. The logrwood swamps are
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roosLing grounds for Boat-billed Herons, Chestnut -be 1I ied Herons,

and Bare-t.hroated Tiger Herons. The Black-be11ied Whistling Duck

and the Muscovy also nest in trees along Ehe swamp.

The wetland area is l-ocated aL )-'?o 45, North latitude and BBo

32' West longitude. and has an altitude of approximate]y 45

meEers above sea level . It is 45 kil,omet.ers nort.hwest. of Betize
Cit.y and consists of land in both the Orange WaIk and Belize
districts. The actual area of the wetlands i_s between 8OOO and

10,000 hectares, though t.he area considered protected is only
about. 1810 hectares (Scott and Carbonell, p. 311). Meaaurements

were made 300 feet inland from each waterway, and this was

designated as tshe Crooked Tree Wildlife Sanctuary. The Sanctuary
can be divided into two part.s- The larger section is made up of
six inEerconnect.ed lagoons (Revenge, Western, Crooked Tree and

SouE.hern lagoons, and Spanish and_,poorhaul Creeks) which drain
south t.hrough the Black Creek to the Belize River (see map -

Appendix p. 3). This area comprises 11G0 hectares. The emaller
part is located east of t.he Northern highway, and is made up of
Mexico and Jones IJagoons - 550 hect.ares (see map- Appendix p. 4).
Birds travel freely back and forth bet\reen the two areas.

Part of tshe site (sout.hern tip of the Northern lagoon and

the upper Black Creek) was proposed for protection as a i3ird

Sanctuary in a 1958 National Parks Study croup (NPSG) Report. A

Iat.er report by the Food and Agriculture Organization of tshe

Unit.ed Nations (FAO) proposed thats it be declared a NationaL

Reserve under t.he Nat.ional Park Systems AcE (NPSA) . fn l-98L, t.he
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Befize Audubon Society (BAS) proposed a much larger site for a

Wildlife Sanctuary under the NPSA, and in 1984 iE was officially
established.

The large wetfand wilderness which is the Crooked Tree

Wildlife Sanctuary comprises a variet.y of habitats: shallow open

r.raters, ext.ensive marshl-ands, logwood swamps. and the forest.ed

region along the banks of the Black Creek. The water empEying

from the lagoon system draj-ns through these marshes and forested
swamps and becomes the B1ack Creek, which runs Ehrough

approximat.ely 10 mi.Ies of t.ropical forest unt.i1 it. makes a

junction with tshe Belize Rj-wer (anonymous, p, 1). This area has

been descrj.bed as having "a unique and complex hydrology', (Mi1ey,

p. 421 . During the rainy season (,Ju1y to alanuary) t.he area

becomes basically one conEinuous lagoon, which is ,rfil1ed from

al-l sides with substantial- volume ". (Miley, p. 421 . The high flow
of the Belize River during this part. of tshe year cau.ses Bl-ack

Creek t.o flow in a reverse direction (south to north) . Once the

rains stop. the drainage is in a north-south direction to the

Belize River and out to Lhe Caribbean Sea.

The principal tl4)es of vegetation are the submerged aquatic

vegetation in the lagoons, the extensive shrub borders to the

lagoons, the forests of Haematoxylum campechianun, mixed pine

savannah. and some hardwoods along the Black Creek (Scott and

Carbonell, p. 31.1).

The sanctuary is a criE.ical habitat, especi;lIy in the dry

season because the shallow open water prowides feeding grounds

6

I
t
I
T

lt

T

u

E

f
E

E

T

E

T

E

I
T

T

I



when other feeding grounds are dry. It is also especially
critical to wading bird species because t.here are no steep banks

and the water j-s shaflow enough for t.hem to reach the food. Food

for birds consists of big apple snails for snaj-L kites or
limpkins, vraEer insect.s, frogs, smalI fish or freshwater clams

for other birds, and water plants for ducks. There is no

complete documentation of fish species found in the lagoons, but
there are about 15 species which are most. representative of the
Northern lagoon, and t.he five most common are the Tarpon (Tarpon

aEl.anticus), the blue catfish (Ictavrua furcataus), Tuba

lCichTasoma friedrichsthaTi), Chrona (CichTasoma uropthalmus),

and Bay Snook (PeEenia spTendida) (Hecker, p. 44).
The lagoon is also home to a1I of Belize.s species of

freshwater turtsIes (including the endangered Cent.ral American

Rj-ver Turtle, Dermatemys mawej or,"hicatee,' as iE. is known

1oca1]y) . olher endangered species found here are Moro1et., s

crocodj.le (Crocodylus moroTeti') and the Common Igmana ( Iguana

iguana\. CentraL American Otters (Lutra aaectens) also swim

these watsers, and Black Howler Monkeys (AfouaEta pigral can be

seen and heard in the surrounding forests.
The birds, however, are what most tourist.s come t.o Crooked

Tree in search of. The wide variety of habit.ats provided in tshis

wetland area, as described earlier, makes it ideal for a vast
array of different bird species. A complete list can be found in
the Appendix on page 6, but the most famous is ti." ,Jabiru stork
(Jabiru mycteria'), another endangered species. wit.h a wing span
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rf eight to ten feet, it is rhe largest flying bird of
ilorld. There are two pair known to be nesting within
sanct.uary ( CTWS pamphlet, 7994).

the New

the

Aside from t.he wildlife it supporEs, this type of wetland
environment. is important in other ways. It is essential to have

an understanding of the different roles wetlands can p1ay. In
Scott Hecker' s report, The Freshr^rater Wetl ands of Northern Bel- i ze

(1987), a wetland is defined as 'ran ecosystsem which has marked

features brought about. by the presence of water during aII or a

signj,ficant part. of the year" (p. 3). There is a broad range of
habitats that can make up different. types of wetlands. A main

characteristic of E.he northern half of BeIize is its flat
topography and relalive abundance of wel1ands. This is reflected
in the fact. Ehat Ehere is only one major highway, the Northern
highway. This t14>e of terrain makes it difficult to build roads.
The soil- is mostly lj-mestone based, a geolog,ic trend seen

t.hroughout Belj-ze. fn addit.ion, soil-s in vretland areas usually
have E.he highesE. fert.ility due to the accumulat.j-on of fresh
alluvium and deposition as velocity slows from flowing river to
st.anding r^raEers of a lagroon. This attraclive soil makes f or an

abundance of good farmland in areas surrounding rivers and

Iagoons. The availability of this land is a major reason why

weElands in nort.hern Belize have remained for the most part
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-:-disturbed. Often, in ot.her countries, wetl-ands are dra j-ned to
::oviie land for agricultural use, but j-n this case there has

::en enough other farmfand that the wet.Iands have been 1eft. The

::gion is sparsely populated with small villages of farmers and

i:shermen developing along watervrays. people are now realizing
::1e advantages of leavj-ng t.his area undeveloped and unaltered.
li:tlands systems have many beneficial- functions,, such as tshe

crntrol of water pollution. pollutants contained in sediment.s

s3ttfe out as the velociLy of tshe wat.er drops. Wetlands are rich
$ith biological productiviE.y and have a vast array of pl_ant 1ife.
?hese planEs serve t.o trap sediments and decrease t.he cloudiness
cf the waEer. I{erbicides, fungicides, and insecticides, as well
as excess phosphorous and nitrogen, are all components of
agricult.ural runoff which threaten lrat.er aupplies. When streams

craining agiricultural regions pasa into wetlands, some removal of
nut.rientss and t.oxins occurs. Nitrogen can be absorbed by the
crganic detrit.us found in r,ret.lands or taken up by plantss. Toxins

are trapped in sedimentss, or else rendered intso a more innocuous

substance through changes of a chemical or biological nat.ure.

!1f of these funct.ions are performed much more efficiently by

standing bodies of water t.han by flowing wat.er. However, an

extensive syst.em of weE,lands i.s necessary. Once a wetland is
separated from lhe overall circulatsory pattern, these functions

can no longer be carried ouE as well (Hecker, p. 34).
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irooked Tree- A Communit.v WiLhin a Wetland

Now that this role of wetl-ands has been discovered, it seems

;here have been increased efforts to protect them, due to the
ways they can benefit us. In some areas, however, people have

long realized their dependence on these ecosystems, and have

developed a working refationship with t.hem. A look at the past
200 years of Crooked Tree History shows just this type of
interaction betsween the villagers and Ehe 1agoon. In the very
beginning, the creeks and lagoons serwed as t.ransportation- a way

to travel inland and reach the logwood forests desired for export.

to Grea! Britain. The area surrounding the lagoon gave t.hem a

pface t.o build homes and other structuresr as well as veget.atj,ve

maE.erials with which to build them. As mentioned before, this
land was very fertile, and t.herefore was ideal for gardening and

raising livestock. The lagoon itself provided them wiEh enough

fish t.o feed their fami.lies, and then go on to sell some at the

market (which Ehey reached by way of t.he lagoon, creeks and

river) . In addit.ion, the water from t.he lagoon could be used for
drinking, bathing, and washing. people even developed their own

pharmaceuticals from herbs and plants they found growing in the

marsh .

There is yet anoE.her hray that people hawe benefitted from

these amazing ecosystems. Wetlands function as ,bi-g sponges".

As we know, Befize has been subjects to hurricanes and heawy

rainstorms from time to time. wetlands help to alleviate much of
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- .--a oa-:iage

: - coi:::g of

by absorbing

the village
greal- volumes of waLer and preventing

and surrounding areas.

So iE. woul-d seem Ehat villagers in Crooked Tree (and other
s:milar communities) had a1f E.hat t.hey need.ed. They had

arparent.ly establ-ished a harmonious relationship with their
l agoon and saw it. as an essential part of their exist.ence.

C:ranges must come, however, and frequently do in the form of
development. The first. development. was an access road built west

from the Northern highway to the lagoon, but. not aIl the way to
t:e wiJ-1age. AlE,hough its provided convenience to the villagers
(a much shorter E.rip by boat.), the road made the area much more

v--rlnerable to hunE.ers and fishermen. The increase in commercial

fishing of t.he lagoon significant.ly depleted the fish resources

for t.he villagers. The next major development came in 1983. A

3100 foot causeway was built across the Northern lagoon. The

pianning and consLruct.ion of the road was carried out by the

Ministry of Works of Belize. Worfd Bank and the Unit.ed States

AEency for International Development (USAID) provided financial-
assist.ance for this and other similar road-building projects as

lre demand for Ehem was increasing at. this time (Hecker, p. 40.

The causeway was buift without culverts or bridgres, and was

essentially a dam dividing the lagoon into a northern half and a

scuthern ha1f. According to Ehe Management Plan for CTWS, "no
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:rrma-r hydrological or other engineering studj-es were carried out

::fore construction" (p- 5). In his report, Hecker states that
--ee road was "poorLy designed,, as were others during this period
:i high demand and rapid development (p. 31) . He feels that the
causeway to Crooked Tree viffage has had "severe ecological
:cnsequences". These include drastic changes in waEer chemistry,

cemperature, and turbidity, and the resultant changes in plant
and wil-d1ife communities. The causeli,ay interf et:ed wit.h and

blocked the natural drainage patstern of Ehe lagoon system. As a

::esu1t, this causeway has been a source of much conEroversy over

the past 12 years.

Vlhen iE vras firsts bui1E, some felE the causeway would be

<iestroyed by t.he pressure of t ater building up on the north side,
and it. was suggested that. E.he causeway be cut in some places to
a1-1ow drainage. fn August of EhaL year. tshe Executive Committ.ee

of t.he BAS decided that the causeway should be left for one year

as it. was, and then they would see what. action should be taken
(BAS Bul-Ietin, Aug.ust 1983). It ended up being IefE for tshree

years- until l-ate in 1985 when Ehe water reached unusually high

levels in the lagoon. Water was fJ-ooding and eroding the

causeway, making j-t dangerous t.o drive on. In order to make it
safe again, the Ministry of Works had tso perform some quick

repairs tso build the road back up again. Public opi.nion was

aroused. People could see that the repai.rs would not last and

wanted a permanent solution- Many feIts that bridges shoul-d be

cut. through the causeway to a]Low drainage. However, noE
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:veryone agreed with this solution. Many people had been

"njoying Lhe benefits of a deep reservoir of water year round on

:he north side- a result of the damming effecE..

Around the same time, in 1985, people began to not.ice

anot.her consequence of the causeway. The J-ogwood stands on the

:rorth side appeared tso be dying out. and were no longer as green

as t.hose on the sout.h side which were stilI growing as t.hey

normall-y wouLd. IE wa6 a while before people associated tshis

phenomenon with the presence of the causeway. It had t.aken a few

years for the effects Eo show, but then it. was c1ear. A large
percentage of the onl"y remaining logwood Etands in Belize were

dying out as a result. of constant immersion in water. Sj-nce t.he

causeway had been built. the roots of these trees had not had a

chance to aerat.e. Instead they had been watserlogged in the

increasingly deeper watsers of the_,reservoir. Once this cause-

effect relat.ionship was discovered, it proviiied yet anoEher

reason tso cut the causeway. People began pressuring for a

solution or some sorE of action, and the controversy heated up.

The August. 1983 issue of the BAS Bulletin described some of

the advantages and disadvantages of leaving the lagoon as it !{as

at. E.hat time. The village fishermen were some who felts most

sErongty about 1t. As a year round reservoir, the north side of

Ehe lagoon also functioned as a natural hatchery for fish and

Eurt.Ies, and allowed many more to survive the dry season than

wouLd have if the wat.er fevel decreased as it had in pre-causeway

times. This was seen as an economic benefit. The fish caughE
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irouf d be larger if t.hey were allowed to stay and grow in the
r:eservoir instead of migrating to other deeper waEers or dying
cut when t.he dry season came. The turLle populations also
flourished. They could be caught in abundance and sold t.o

vendors. especially ,'hicatee,', which is a great. delicacy to
Bel-izeans. People saw the effects of the deeper side of the
lagoon on their wel-f s and waEer supplies as the water table
became higher on Ehe north side of the viIlage. Shaflow weIls,
usually empty in the dry season. could now be used throughout t.he

year, Some saw this abundant. water as a potential for small
scale irrigation, There was also the aEE.raction of being able to
swim and bathe year round.

On the other hand, drawbacks of the uncut causeway were also
pointed out.. Some people viewed t.he dying logvood st.ands aE an

'eyesore' and aLso felt that thei:r demise was adversely affectingt
the wi1dlj-fe and f j-sh populations. The damage done Eo the
causeway by high water fevels was another prevalent complaint.
The unbroken causeway was resented by some because it created a

barrier to dories carrying produce from Lhe ,'plantasherc', (farms) .

And Iast1y, tshough some claimed to enjoy swimming year round in
the lagoon, others felt thaE the stagnancy of this still
reservoir was unhealthy and that agriculEural runoff was

beginning Eo accumulatse and make che waE.er unfit for use. There

was an increased amount of detritus in t.he water due Eo tshe dying

trees and fish.
The CTWS Management Commit t.ee met in June of 198? to try tso
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:rovide a solution to the problem. There was no ]onger an answer

,hich was clearly the right. one, and the people of Crooked Tree

:ad very different ideas about what woul-d be best. for t.he lagoon

as well as the community. The decision they came up with was to

-eave the causehray intact. and their justification included the
:ollowing projecE.ions. The dead trees would fa1l into the lagoon

and provide shelt.er and breeding areas for fish. Birds still-
roosting in the dead tsrees would excrete and further enrich the
waEer with nuErients. New stands of l ogwood would be established
further inland where roots could get. air. They planned t.o

stabil-ize the shoul-der of the causeway with cover vegetation t.o

prevent, erosion, and also sugg,ested building a landing at which

the dorj-es could dock and unload produce. The chemical

contaminaEion they fe1t. was negligibJ.e since t.here was a creek

betr,,reen the Northern and Weslern lagoons to provide some cross

fIow.

The PresenL Situation

Al-1 of these hlpoEheses are not worE.h much now because tswo

20 foot. \,/ide bridges rdere cut t.hrough the causer.iray in L992, af ter
a recommendation from Ehe First World Congresrl on Touristn and tshe

Environment r.rhich meL in Crooked Tree that. year. However, its

remains to be seen if this was the 'right' decision, or if there

even was a 'righ!' or 'wrong' decision. If the ecosystem had

begun Eo adjust to the high wat.er }eveI, as was claimed, then was
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it a good idea t.o drain the area and create anoEher disEurbance
in an already fragile system? Or was this just an act of
ret.urning it to the natural fevefs it wou]d have wit.hout any
causeway at alL? Through my research I hoped to address some of
these questions and find out more about the specific opinions and

argument.s of people in the vi11age. I also aimed to do my own

assessment of the ecological conditions of the J.agoon at the
present. time. These two things would hopefully come together to
give an idea of both the negative and positi-ve ef fect.s which
resulE from a development. such as this causeway, and to show the
vast impact and time needed for recovery after such a change.

Research for the project was conducted in Crooked Tree,
which present.fy has a populaEion of about 800. Its is nearly 1OO

percent Creole with smalf numbers of Garifuna people and. refugees
from other Central Arnerican natione (pers. comm,. George Tillet).

In order to accomplish my goals for this project, I used two

very different approaches t.o obt.aining informat.ion. There is a

side to my research which is more scientific due to my interest
in t.he ecology of the area. and. specifically how water quality
and vegetaE,ion had been impacted by the causeway. I felE a need,

however, to explore all sides of the issue, and thus wanted Eo

gain as much informaticn as possible from various peopte in the
village about their relationshj-p wiEh the lagoon and their
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feeling about the causeway and bridges, co supplemenc my or.rn

observations. Hence, my research methods can be divided into
E.hree categories: interviews and personal communication, water
quality testing and analysis, and vegetat j-ve plot assessment.

The interviews I conducted were raEher informal affairs,
rarely lastj-ng more than 30-45 minutes (see Appendix p. 7). Most

of the subjects were older men stj-fI living in the vi1Iage, who

had been fishermen and had knowledge of the lagoon in the times

before t.he causeway was buiIt. Being fishermen, their
livelihoods more or less depend on the conditions of the lagoon,

so t.hey were frequently very opinionatsed about the issues raised.
The questions usually asked were along the linea of the

following:
1) How would you describe the lagoon and surrounding area

before t.he causeway was bui.1t? in.,the wet. season? in tshe dry
season? in t.erms of fish and bird species? in terms of
veget at ion?
' 2) What were some of the changes you noticed when the

causeviray was first built? How l_ong did these changes Eake? were

you j-n favor of t.he causeway's construction?

3)Do you feel- that the bridges improved the situation? Why

or why not?

Sometsimes aubjectss would have more knowledge of one question

than another, and tshe discussion would go accordingly, focusing

on what they seemed most int.erested in talking about. In t.his

way I was able to determine what they felt. the most important
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functions of the lagoon vrere as well as their more general-

feelings aboul- human interference with natural- ecosystems. In
addit.ion to these interviews, much information was gained from
just spending time at t.he sanctuary office and discussing Ehe

situation wit.h the park wardens, tour guides, and even tourists.
This helped me to discover the different concerns people have,

observat.ions Lhey have made, and various poinE.s of view and

aspects of the issues I had not seen before. I also did not
Iimit myself t.o interviewing L.he ,aging fishermen, of t.he village
because farmers and ranchers also have a vest.ed interest in the
health of tshe lagoon - The water supply is essential to them and

wetland marsh vegetation is import.ant grazj-ng ground for caltle
and horses (see photo ?B on Appendix p. 14).

The second method of research was an attempt Eo make my orrn

observat.ions by performing water qlrality Eests in the lagoon. By

testing samples from bot.h sides of the causeway, insight lrould be

gaj"ned into the effect of the causeway on wat.er quality, and

subsequently the pLant and wifdlife that depend on water quality.
This process was also a learning process for me. as I had never

carried out. t.hese tests before and was anxious to learn how. One

of the sanctsuary wardens was exLremely helpful and. prevent.ed me

from making many errors, Test.s were done using the Lamotte

Freshwat.er Aquaculture Test Kit, Model AQ-2. Tests were done for
pH, ammonia nitrogen, nitrite nit.rogen, alkalinity (Caco3),

carbon dioxide. chloride, and dissolved oxygen. Temperature

readings were also taken. Tests for hardness (CaCO3) could not
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:: comr:Leted due to l-ack of one of the necessarv reaoents-

--rocedure for the tesEs was as follows:
l^Iat.er samples were collected from the two sites marked on

:he map (Appendix p. 5), one of which is shown in phocograph 6A

cn Appendix p. f2. Collecting bottles were first rinsed with
cistifled water, then with the appropriate sample water. A

remperacure reading was taken at each sit.e. A large bottfe was

iiIled with sample water for Ehe varj.ous tests. A special,
smal-l-er bottl-e was used to coflect the water for dissolved oxygen

tests. This bot.t.le was opened and fi11ed underwat.er to avoj_d any

air bubbles, and the cap was firmly t.ightened. Samples were

carried back to tshe sanctuary office where the tests were

performed.

A third method I used was thaE of vegetative plot
assessment. This was simply a way, of making my own observat.ions

abouE t.he veget.ation (especially logrwoods ) in an organized

fashion. TVo 20 by 20 foot pfots were set up on either side of
the causeway at roughly the same distance from the causeway.

I"Ieasuring tape and sEring were used to mark out t.he areas. The

plot on the south side of the causeway was the control and

represented the condition of the vegetat.ion when waEer Iewe1s

increase and decrease naturally and are not af fect.ed by the

causeway. The concept for tshis meEhod was taken from the Rapid

Ecological Assessment. (REA) conducted at BLaden Nature Reserve,

Bel-ize. The entire process of REA is ,,intended to "n=*"r "
specific need or question such as what the mosE appropriat.e
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