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INTRODUCTTON

Tropical rainforests are among the mosL diverse and

bi-o1ogica11y rich ecosystems on earLh. These vibrant forest

cont.ain half of all the known plants and anj-maIs on eart.h.

Healthy t.ropical forest play a major role in:ie reguiatton oI

the oxygen/carbon dioxide cycle, in the recyciing of nutrients

t.hat nourish life, in st.abilizing ozone deplet ion, and j-n

controlling the greenhouse effect. Clearly, these ecologicat

havens are vi-taf to ar.1 rifeforms considering their contributr-ons

to our earths fiverihood. currently, only half of these forescs

remain int.act. It is a frightening realization that by the year

2000, less Lha., !/4 of E.ropical forests will ::emain with currenr

Erends of environmentaL desEruction. (Marl-in, 95)

f was drawn to st.udy in Belize because of iEs tropical

forest that remain relatively intacL in compat-:sc:- :o mar),

developing nations in t.he tropics. In oartic.rilar, I was drawn tc

BFREE (Bel-ize Foundat.ion for Research and EnrrtronrTrentai

Educaticn) (see map 1). This i15i a.t.e c:l-:el --i -arj .,.,.rs secured

by Jacotr and Kelly Iqarlin in JanuaIi. 1995 ?e r-: ire d arlnq tite

tsIacien River, BFREE is bordereC br,,

(BNR) , C:ckscorlb Wrldl- i.r,: -i.r:tc,LLL.llr-. il.i\'.i l:.rr::: :i:-. :,-r.-:r:
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Reserve, and Deep River Forest Reserve. The beauty of Ehis piece

from any signs of human disturbances. The forests of BFREE not'

only serve as a vital corridor for the wildlife in Ehe adiacent

protected areas, but also provide facilities for researchers and

studenEs to gain a better understanding of these ecosystems.

The BNR is one of the last pristine tropical wilderness

areas of Belize. This area has escaped resource extraction,

development, and agriculturaf culti-vation, due Eo its

inexcessible l-ocation within the Maya Mountains. However, thls

area was inhabiEed by the ancient Maya, and evidence suggescs

t.hat agrj-cuIEure and resource extracLion Eook place during the

cfassic Maya period. The Maya Mountaj-n Massive support breeding

populations of the .Taguar (Panthera onca) , che Puma (Fe1ix

concolor) , Barid's Eapiris (Tapirs bairdii) and two species of

of land is t.haE it is six miles from t.he nearesL road, and far

peccary (Tayassu pecari) and (Tayassu tajacu), all rphich freely

roam the Bladen Nature Reserve and are indicative of rts pristire

naEure (ManomeL , L987) .

The Bladen River, the hearL and bl-ooi of this '-:iLsp-'il:C

environment, starts

pours out of a

ai the main ctivide of the i":ava l'1r'-i.lli,:lins :l:'l

deep limestone gorge i-nto low1.rIld f cl-esL,

f iltering through networks of mangroves ani f inal1_v eirLer'1Irq i l'..-
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sea. The Bladen is parE of the Monkey River Watershed (See Map

3) which conLrols erosion, reduces local floods' regulates the

fixing and cycling of nutrienLs' carries out soil formation' and

provides circulation and cleansing of air and water' The health

of the nature reserve as inEricately woven j-nto the health of Ehe

river and its watershed (Marlin' 95) '

stretch of the river that runs

The Bl-adei P'iver's undisturbed natural state drew me in and

led me to my four week sEudy of Ehe river and its riparran

habit.at. 1 spent most of my time observing and mapping a 2100m

through BNR, BFREE, and DeeP River

Forest Reserve. I focused on the size and shapes of Ehe sand and

gravel bars and Lhe vegetation which rnhabits chem' Base line

data of t.his unsEudied river is becoming increasingly necessary

and will be extremely valuable in the future ' In document'1ng the

present. patEern of flow, t'his information can be compared with

future research tc understand changing patterns of flow over time

and'tcunierStancthedynamicsofthrsriparianecosystem'

AnotherfaccorthathasfueledmyinLerestinsruoyingthe

Blaten Rl.,'er- rs -r najor longEerm sand and gravel mining ploject

Lhat lvill r:osr ilkel-v take place in rhe Deep River lorest Reserve

.1ir'.'c: r1' l',: io',, --lre border of Lhe BNR (see map 4 ) This presents

.r :i:.r r-'r I ill .:.'.: :-' :il' h':aiLil of rhe river upstream and Coh'nst,eam

I
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from the exEracEion siLe, which may cripple Lhe BNR, BFREE, and

the Monkey River Watershed as a whole.

The government of Belize seems Eo have good intent j-ons on

paper, designaring part of t.he BIaden River and its surroundj-ng

forests as a nature reserve and providing this area with buffer

zone s composeC of protect.ed areas (See Map 1) . Cockscomb Basin is

des ignated a vrrlClife sancLuary, allowing recreational

acEivities such as tourism, and the removal- of forest resources.

Deep River, Colombia River, Maya Mountain north and Maya

Chiquibul has national park status. The Bladen and Chiquibul

the l-argest government owned protecEed areas which are t.ruly set

New River Enterprises, logging

definition of a forest. reserve is an area LhaL is set aside for

resource extraction, part.icularly the removal of trees. The

aside for conservation.

company from Orange Walk, has just received a contracE to begin

norEh and south. Also, Columbia River Forest Reserve is under a

a

f ol:ty yea: CL]i'ICESS ].ON

These f :r-.--st r'r-s.1-\..rs l -.--.r goci on paper, b''iL no protection

rl:lia)-at-l -.;: l.'-:, .1'.

1:gg i ng br,' Malaysian logging company

]S

.I

Mountain south are all designated as foresE reserves. The

ten year logging project in the Maya Mouncain Forest Reserve

I
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from Ehe extraction site, which may cripple the BNR, BFREE, and

the Monkey Rlver Watershed as a whole.

The government of Belize seems to have good intentions on

paper, designacing part of Ehe BIaden River and its surrounding

foresEs as a nature reserve and providing t.his area with buffer

zones composed of protecLed areas (See Map 1). Cockscomb Basin is

are

acEivities such as tourism, and the removal of forest resources.

designated as a wildlife sanctuary, allowing recreaEional

Deep River, Cofombia River, Maya Mountain north and Maya

Mountain souLh are aII designated as forest reserves. The

definition of a foresE reserve is an area that is set aside for

resource extsraction, parEicularly the removal of Lrees. The

Chiquibul has national park sEatus. The Bladen and Chiquibul

the largest governmenE owned protected areas which are truly set

company frorn Crange Walk, has just received a contract to began

ten year iogging project in t.]re Maya Mount.ain Forest Reserve

norLh and so'.rEh. AIso, Columbia River Forest Reserve is under a

aside for ccnservat ion

for.tv \,ea---c-tgir:_c

New River EnEerprises, logging

a

cc:taesston i

These iorest :-esel:\res l..ok gooii or paper, buf no pro:ecEion

:tl.t 'r t : i ::

ri, Malaysian logging company.
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established withouE an environmenEal impacts assessmenE ' The

healEh of Bladen will decline and may eventually deterj'orate if

the government conEinues to treaE the reserve as an isolated

island demarcated by arbitrary boundaries' All of these areas

being disrupted are a part of the Monkey River Watershed'

understanding of the complexities

and che inEerconnected relationships beEween these componenEs

l! is necessary to galn an

of the BIaden Rivers ecology' UntiI we understancl the components

1n

naEure, we will not be successfuL at preserving anythj'ng'

BACKGROUND:

.watershed Continuum TheorY

HisLorically, rivers and streams sEudies by ecologists have

been perceived to be separate units' During i-he 1970's' stream

habitats were defined by stream flow and subsr-l:ate This -ir'rtei

definition of riwers and strearns faileo to acknc$-eCge Lne

influences of upstream or downstream' The intrna"e ::e-ations:tip

rivers have wiLh Ehe surrounCing soils and fores:s N3s nci

understood. .\s researchers stal Le'1 to :ocus c:l : --' '-'rtiLr-iL-':t rclis

of detritus maLerials used bv atluaLic cl-gan: sms ' titc:'" Lr..:Jal: : i

acknowlecige aIr itilporlal.ti ci-a;Iil2r'i r L--'11 i)'f w'-"111 :l:l"r
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and sEreams (Ne1son, 96) ,

In 1984, the River Contsinuum ConcepE (Nel"son, 95) eras

published which compiled studies of many different sections of

streams and rivers. The ulLimaEe conclusion was that the

headwaters, midreaches, Ehe lower reaches, river mouth estuary,

reef, and open ocean were distinguished by different structures

dependent on each other. DetriEaI and photosynEhetic energetics,

nutrienL processing, commun.iEy strucEures, watershed mechanics,

sediment transport, and inEegrated longitudinal- successlon were

no longer sEudied as isolaEed elements of the river ' A gooC

analogy used to visualize this newly developed concept is :he

1eaf. The edges of the leaf are the mountain ridges and

hiIlslopes, the tert. j-ary verns represent the runoff waters

running through the soils and bedrock, the secondary

and functions, but Ehat they were aI1 interconnected and

ve ins

represent the Lributaries co]lecting runoff waters and pouring

into Ehe main ve.in, or the main river which flows Ehrough che

valley and out to Lhe sea.

Water is endlessly flowing from ocean to sky co earth Eo

ocean Eo sky to earEh... The suns heat returns rairfall b-'.--k i:

the sky from topsoil, lakes, oceans and by transprratrcn j: --nt

plants. Fron the sky, p:eclpiLation in the f orin of l:l:Ir, s:l'u"

t
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or haiL replenishes the earE.h with water. Along the way, the

hillslopes and rivers are two kinds of pipes the water passes

through. It is interesting to Ehink of your own body as a

temporary storage container for the passing water driven by

higher forces. PlanLs, ponds, and lakes are also E.emporary

burden of sedimenEs Ehe river is responsible for moving, and the

geology of the Iand Ehat Ehe riverbed carves. To maintain its

form, a river would prefer a steady f1ow, avoiding floods and

stcrage containers. The form of a river j-s controfled by the

amounE of rainfatl and runoff waEers from hill-slopes, by the

droughts (Warshall , L975) .

I began to undersLand Ehat watersheds noL only had

In Peter Warshafl's "sEreaming Wisdom,' Watershed

Consciousness in the Twen!iech Century", he explains his

unfolding perceptions of wat.er. On a walk through the EeI River,

t.he fastest eroding river in NorEh America, Warhsall expresses

personali-Eies, but. they bodies, sentient beings of sorts,

lhat trj-ed to use their parEs Eo keep the whole (hillslope

/river) in bal-ance. The streams were like a nervous system

g:r'J-r:g ear11' warnir<-- oj a hiilslope falling apart. The head

\r,at rrr-::i w--rr: Iike Lite illtrd: a subtle place hi-gh on rhe hillslope

wh:le the wafeI tssteC clear and pure almosE Iike raillf a1l; where

'1
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the hilIslope suddenly opened up to st.arE. the river; where peace

was needed because any change at. the headwaters would be felt all

Ehe way downstream; and where the bare rock Eributaries provided

minerafs t.o be used and st.ored downstream. The whole attitude of

Iand seemed to be: Delay Ehe water from passing Ehrough. slow iE.

down by making iE ru:L underground

dor,rn and hold so the hillslope

snaking the river shape.

can <eep its shape. water just

SC],ENCES

.T

CreaEe lakes and bogs and marshes in the flood p1ain. Slow it

Ultimately, the mount.aintops, the hilJ-slopes, che

riparian forests, and E.he flood-formed bottomlands are a1I

interconnected parEs of one watershed. In the past,

segmented perceptj-ons has not considered Ehe abiotic portions of

the watershed to be intr:.cately tied to the bioti-c porti-ons of

the watershed. If we remove a forest along a river side, the

water fhat woufd have been taken up anC t.ranspired by Ehe Leaves

is now going to fiow into che :iver and carry in a new sediment:

foad. This wiLi i-ncreas= the e:rergv f=eding into the ri,ver, and

che hillslopes and strean chanrels rvi1l rapidly change form Eo

adj ust .

does what. it does and pays no mind. "

I
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The Monkey River Wabershed

We need to apply the watershed continuum theory Lo our own

lives and the watersheds that support us. The Monkey Ri-ver

vraLershed, AS comprised of Ehree mai.n rivers, Bladen River, Trio

River, and the swazey River which feed into Ehe sea at Monkey

River Vi1lage. (see map 3). The waEershed starts :he main

divide of the Maya Mountain Massive where rain waters flow over

a:

granitic hillslopes feeding int.o the tributaries and into Ehe

three branches. These branches flow over karst limestone bedrock,

joining to form the Monkey River which funnels water over Ehe

reef and into the open ocean-

The Geolog-y of the Bladen Nature Reserve

The geological history defines Ehe st.l:ucture of Ehe

watershed, The landscape currenEly known as BeIize firsE emerg'ed

from under sea 1evel along a volcanic fissure which extends from

Richardsons peak sout.hwest to Litt-e Quarts Ridge (see rnap 3)

SedimenLary rocks of lhe Paleozoic Age (40C-230 mil-j-cn years

ago) are combined with volcanic rock that makes up ti:e BNR. This

is a result of the moffen 1a\ra tlle: :xploieC cu: of tlte \..lcan:c

fissure, mingling,,vith accuniu l: t eC t:vet-s

had settled ro tlre f l-r,'r- !': tlr( 1.r.+ 2,, '.-L1.rr. l::', rt ir:ttt- :

L
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ocean rose and fell a number of Limes. The eartlhs continual life

sedimenLary rock and volcanic rock comprises most of the BNR

highland. Most of the Bladen River runs over a limesEone base

(Wrighc, unpub. )

In early Triassic period (230 million years ago) , As the

supercontinent of Pangea was breakj-ng up, and the continenta]

plates were drifLing towards their current sEate, Lhe paleozoic

and death processes buried the ol-der rocks with new marine

sediment. These new sediments were calcium carbonates from the

shells and bones of marine life, whereas the earlier sediments

d.j-verse vegetation, which in curn changed the paEterns of the

wiIdIife.

compl-ete1y changed Ehe chemical composiEion of the bedrock which

were rich in silica and poor in calcium magnesium. This

creaEed soils rich in plant nut.rients. This change fostered new,

The Maya Mountains were under sea fevef in the CreEaceous

period where limestone rock was deposiEed over Ehe Paleozoic

rock. A property of limestone is that it decays relacively

rapidly in solution. Only 2 1C?r of fimesfone is lnsclubie

mineral impurities. The persiste:l.e of rain pel:a:r:al.s ti-r-'

fissures and cracks of the rock cleatinq Lunnel-s, pot ll.:Lcs, aita

underqround stream channels among srnal1 pe aks. 'lrli-s rs ca l Iect

ti
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nKarsta or "karstic" landscape. The Bfaden River and oEher

affluent sEreams take underground rout.es through the karstic

landscapes. MagnificenE sink hofes have formed with al-most

vertical wal1s, some over 400 ft deep. ]n Ehese mysterious ml cro -

habiEats you can find rare plants and animals that have survived

intervafs of environment.al- change (Wright, unpub.).

The soils thaE have resulted from the geological sL.ructure

of che BNR are slightly alkal-ine and rich in pfanE nut.rients.

t^lith the natural healthy forest cover, the soils have adequate

aeration which allows sEeady water drainage inE.o Ehe tributaries.

The earths geological metamorphosis has affected the Eopography

of che BNR which affect.s and is affected by che flow of Lhe

Bladen River and the entire watershed (Wright, unpub. ) .

METHODOI,OGY:

grasp the nature of this powerfut river. I started by observing.

lL seemed li ke an

I scent about four days establishing

to explore the curves anci

impossible Eask to rry and understand and

a

starting at the northwest boundary of BEREE going downstream. T

friendship wiEh Ehe river,

dips listening to the hoilowprcceeded

q.:roiing sounds of '-he rapids. During this time I expl-ored the

.'r ,-'. ic.:s, ;..o.-ls, and the many 'Jaths t-hat t-he water 1,ook arcull.l

l1
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Eo take place sometime in May along Ehe Bladen River, I

conducted Ewo informal interviews. Charles Wright, expert soil

biologist and environmental consultant based in Punt.a Gorda, was

my first interviewee. He has been a key figure in the making of

the southern highway because his knowledge of t.he soils and

ecology of southern Belize has been vit.al- to developers and

resource extractors.

Mr. Penelf, owner of a hardware store in Punta Gorda. has a

concession for extraction of sand mining from the Bladen rj-ver

for the making of the souEhern highway. He was my nexE

interviewee.

Body :

I. Map Interpretation

The map that. I produced (see back folder) documents the form

of t.he Bladen River. The mapping started aE the rope, which marks

t.he northwest border of BFREE, and cont.inued just past Ehe

boundary of the BNR and into Deep River ForesE Reserve. The form

of t.he sand and gravel bars and the types of vegetation they

support are represen:ed. The fwo main types of vegetation which

colonizes :he bars are BaccarJs sp. and Gynerium sp. The

13
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Baccarus was usually found on Ehe edges of the gravel bars closer

t.o Lhe wat.er. The Gynerium sp. was often found behind the

Baccarus, further from Ehe waLer. It seems that the Gynerium

reproduces vegetatively, producing groups of clones that are

geneEical.ly and physically connect.ed by a common root system

(Brewer, per.cc[... This =a2:r.s 
*,') r:nder Gyneri;r. sanslti'/e tc

unstable areas. hence its pos:ticn on Lhe gravel bars. Slnce t.he

areas closer to waEer are probably frequently discurbed,

they are less stable. Baccarus seems Eo cope well with this and

takes every opportunity j,c has to grow on newly formed bars.

consistently colonized by Baccarus. From Lhese observatj,ons I

Very sma1l islands in Ehe river that seem to be newly born, are

suspect that Baccarus germinates and grows quickly in disturbed

areas.

severaf species of vines and herbs were found colonizing

the edges of Ehe bars along with the Baccarus. Some of Ehe more

SLachytarpheEa sp and Aristcchales so. The Aristocales vine

biooms a dazzling ilorver rhcuqht t. be the ]argest in the

Americas (Brewer-, L-rel-. con.I I:l ca:ltoarisorl rvith l-i,e Baccal'us,

these her-bs and r:ittes i"eie

S r.r'..: sit:'rrl.'s I h.ii r hr-r-tl'I:.'.1 -tr-,t.ls lertllel t.i.lv ir --tl "lt=

t.l

I

common types were Clipr'-LS sp. , Sclar;in sp. , Hamel la sp . ,
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water among Gynerium and Baccarus were Cassia reticulata and Inga

sp., which are both in the Leguminoseae family, and Cayoense sp'

Trees were mostly found in the center of very large islands,

or around the edges of gravel bars that connecEed with the bank

and riparian forests. The Ewo most prominenE trees found in

The vegetation of the river is represenEed by three symbols,

one for Baccarus. one for Gynerium, and one for Ehe herbs, vines,

these areas brere Eicus sp

This is evident due to the increase in

Cecropia sp. , SoLanutr sp. , Bacaar'-1s sp

anc Cecropia sp., a pioneer speci-es

slope of che bank.

and ctiler vr:tes e::C

shrubs, and trees mentioned above. These were encountered

infrequently in comparison to the dominant Baccarus and Gynerium

The numbered points on the map represent observacions of the

vegeEation and ot.her pertsaining information Iisted below.

-Point 1 marks where the high waters reach in the rainy season'

From point 11 to point 12, dense cane is found (approxima:ely

4m high) starting at. the waLer

From pornL 14 to poinf L6 Lhere is gap where a dlr''ersity :f

vegeLation is found, including Ficus sp, Cassia reLi:u1aca,

herbs.

-At poj-nL 1'l, a nlajestlc Aris:oloces was fourd in b-r:t

15
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-At points 21 and 22. a smal] gravel bar is colonized by Baccarus

approximately 2m in height.

From poinE 35 to 36 is a 5m space after which Baccarus begins

t.o grow .

-From point 37 to 40, Baccarus, approximately 2m in heighE' grows

-From poinE 40 Lo 42, mostly Gynerium is found, along with Cassia

reticulaEa, Cyprus sp., Ficus sp., and composiLe herbs

-AE point 42, Baccarvs grows 2-4 m in height'

ats the edge of ihe gravel bar

-At poinE 43, Ehe high wat.er mark starEs a meter in from the

-At point 45, the high water mark and Ehe vegetation sEarEs 3m

wat.ers edge

from the wacers edge

sp.

-From point 42 Eo 50, Baccarus grows along witsh t'he less frequent

Ficus sp. The middle of the first major island is densely

colonized by Cecropl-a sp., Gynerium sp Ficus sp. , and Baccarus

-Point 55 is where the Il''.'er cnce fc::ked off This rouEe ]'s now

dried out and i-s being t.aken over by Plant.s and trees.

-At point 54 r:cst11' Baccarrs rs found'

Above Drrii..: L..l rs -1 :l!1'lIl'Lr\: af e.l . There may be aIr under-grou;rd

f lc.s r',hi.-ir rlr1l 1-f .'c:: i:r : ilts -il e;r

I6

I

I

I

I

I

I



-From pt.. 55 to 66, Bach grows 1to 2 m from the vraters edge.

The Baccarus is L Eo 2 m in heighL. Behind thi-s is Baccarus 2 to

-AC point 54, the high water mark is 1m from t.he waters edge.

Baccarus starEs growing at the high waLer mark.

4 m in height. Behind this is Gynerium and some Ficus.

the waters edge. Behind ch'is is Gynerium (approx. 4-5m in

height) .

-At. pt 59, Baccarus (approx. lm in heighE) grows 4 m from Ehe

waters edge. Baccarus (approx. 2m in height) grows 14.2 m from

-From pt. 72 la 73, sparse Baccarus is found (approx. 1m in

height) 4.8 m from the waters edge.

-Past pE 73, Baccarus and Gynerium is found (2-4m in height) .

E.his grows Cecropia and Ficus.

Behind Ehis grows Gynerium (approx. 5m in height), and behind

-At pt 74, Baccarus and other herbs start 3m from !'raters edge-

Baccarus, 2 3m in height, starts 8m from waters edge. Behj-nd

.-his grows ca11er Gynerrum.

-At pt 76, Baccarus (1/2m in height) grows 2.5m from waEers

edge. This is also where the high water mark is. Gynerium (4m

ln heighE) is found 5m from waters edge

-AE pt ?9, Gynerium is found 4m in height

Fl'cm Dt 79 to 80, G!'nerium, Cecropia, Fj'cus, and Ila-':ar'.:s a|e

7l
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found.

-At pt 83, Baccarus (1m in height) ls found 2.4 m from the waters

edge. Baccarus 3 to 4 m high grows behind this.

-Between 85 and 85, Inga sp. is found along \,/ith Baccarus,

Gynerium, and Ficus.

-At pt 89 Baccarus grows 2m in height.

-AL pt. 91, Baccarus Ficus and Cecropia are found

At pt. 95, Baccarus starts 3m from waters edqe. Behind Lhis is

Gynerium Ehat grows 2 co 3 m in height.

-.From pt 96 lo 97, Baccarus sLarEs 1m from waters edge '

-At pt 98, the high waler mark is 10m from waters edge.

-At pt 99, Gynerium (2 t.o 4m in height) is found

-At pt. 105, Baccarus lm in height is found.

-At pt 105, Baccarus, Gynerium, Ficus, and Cecropia is found

Pt. 106 to 107 is the high wat.er mark.

-AE pt 10?, t.all- Ficus, Baccarus, and Cecropia grow.

-At pt 118, Baccarus 1r in heighL is found.

At pt 120 and 121, Gynerium, Baccarus, and Cecropia are found'

At pE . 126 , iense Gr':terium is f ounci.

.AL pt 129, Bacc-3rus grci,;s 2m in heighE. This point also

r-eLrres e nt s -,1:e ltic:: l''.i::l- :l'rark

It FI I],... :rlara:'li-'.is 'l i-L-1,!'s :n ir-cnr the waters edge. 3m from
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the waters edge grows Baccarus 3m in heighE -

-Between 139 and 140, Baccarus and Gynerium grow 2 to 4 m in

height.

-Ac pt 143, dense Gynerium, Cecropj-a, Legumes. and Ficus is

found.

-BeEween 142 ar,a 143, Acacia sP Cayoense sp., Inga sp., and

Cecropia sp. is found.

-At pt 145, Baccarus grows 2 to 4m taII. Gynerium is found

-At pt. 157, Baccarus starts to grow at the edge of the gravel

bar.

behind thi s

-At 158, Baccarus sEarts at Ehe edge of Ehe gravel bar.

Gynerium, Ficus, and Cecropia are found behind the Baccarus

The different heighEs of che pfants are importanE tn

undersEanding their ages and the different pattern of grov,Eh. 1t

is important to take nc:e cf che high water marks so that

variations becr^reen wet and dry season are taken into account'

II. The Nature of Ere SanC and Gravel Bars

In tire \.,e!. season, l-Leavt' :ains tl:ansform the peacefui

babblinq li"'=rs int'l l-aqgill-r ri-1ters of threateni-nc porver' The

1!l

I



rncrease rn potenEial energy increases the erosion and accretion

(opposiEe of erosion) raEes of the sand and gravel bars ' Year

afcer year waEer is

the banks are

transporting gravel, sand and silc

downstream, while replacing rhe fosses with upstream sediments

There are a few different scenarios Eo the rivers equilibrium'

l.There couiC be a net lncrease in sand and gra'tel bars; sar:i aii

gravel could be accumufating laster than the wa:el: carries i:

away. 2. There could be no net galn or foss; ihe force:j the

3.The third possibilicy is that Ehere is a ne: loss; Ehe fcrce of

water could erode approximately Ehe same amounE that it accreEes '

the water is washing away more material than is being

accumulated. Each scenarj-o creates different pataerns oj flow

which creates a new balance within the watershed.

Much more than just Ehe shape of Ehe gravel bars is being

affected- The gravel bars which are a buffer to Ehe erosion ci

conEinually being sculpted. The water and its

river bed have an intimace accoun: with eachother ' Thel' moCii-v

and stabiLize the flow of the river.

The silt -.hat minql-es wi:h the sand and grav:l 1:eLps clr]d

al-l of the materiai tcge:her solic:fying the :rvers :llal':r:Ils :h'l

veoetation which gr-orvs oil Lliese n'.i:rohabiLats, .sLrcci'l ]' -1 :i:r

Cvner iun',, h.:11. s t:l= l , l:l i:, t:tf 1...:-. "-' i:,,- itt : :: l , ., : " :,'
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III. Wildlife of the Bladen Ri-ver

The Baccarus and Gynerium provide a home for many nesting

birds, Although Ehe t.angle of green often prevenEed me from

idenEifying the spectrum of songbirds, t.heir songs and flashes of

color kept me company as I mapped.

some of the more common birds I saw included the Lineated

woodpecker (Dryocopus lineat.us) , SpoEEed Sandpiper (Actitis

macularia) which pecks at j-nsects and invertebrates at the waters

edge, Olive throated Parakeet (Aratinga nana), and Amazon

Kingfisher (Chloroceryle amazona) . Three species of kingfishers

thr.ive on the abundance of fish in t.he river. The larger birds

one spot for a long period of time. Cattle Egrets (Bubulcus

were easier to spot and identify. The GreaE Swallow-tailed Kite

(El-anoides forficatus) was seen nearly everyday sailing through

the air in pairs, gracefully swooping up Eheir next meal from the

water. The beautifuf Great Egret (Casmerodius albus) was

occas ional Iv seen peacefully perched on a naked branch. The

Little Blue Heron (EgretEa caerulea) and Ehe Bare Throated Tiger

Heron (Tigrisoma mexicana) were frequently observed sitting an

ibi s ) $,/ere occasionally seen in flocks of 10 to 12. Two species

of toucans were seen infrequently, the KeeI Bi1led Toucan
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