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APPENDIX B. A GDBRAL .DESCRIP'l'ION OF 1'HE ~.~ BElS 

AND ADDJ:'1"IONAL DA'm ON PRODUCTION 

REGJ:ONAL SET'l'DfG 

Barbados (fig. 15) i.s a s-.u. l.sl.azld of DOn-volcan1.c origi.D. lyi.ng 1.D. 

the trade 1d.Dd belt and reg1.on of equator1a1 currents at 1)010' N, 590 )0' V. 

Most of the l."'and . i.s covered b;r Pl.e1.stocene coral. lllIestonel ou'taroppi.ngs 

of poor17 1.Ddurated ~rt1ary secH.ents occur h the, Scotl&Dd di.st.r1..ct h the 

lIB secUon of the 1.slaDd. 1be coastl.1.ne i.s regul.ar, there are no offshore 

l.slands, and UrlDg reef's are1i.m1.ted to sll8l.l. :tr1nging :reefs on the west 

coast (Le1d.s, 1960&). Rubb1.e 1aDIœ, supporUng on1y sparse coral growth, 

occur cl.ose to shore on the south coast and at a cHstaD.ce of appronma.tely 

0.7 ka off the SB coast. Ra1.nfa11 averages about 50 cafyr, v1nds are pre-

doJd.Dantl.7 froa the eastel:Dsector and me&I1 a.mmal. 1dnd speed 1.15 11.0 a.p.h. 

(Rouse, 1966). Lev1.s (1960b) reported observaUons on t1dal., vater teapera­

ture and vave coDd1.Uons at Barlados. 111e aean t.1da1 r&Dge i.s approx1.aate17 

0.7 a, and the cHurœl. range, 1.1 a. Surf'ace teapera1:ures of coastaJ. vater 

var1.ed between 25.2 and 28.S'a over a one year periode Vave aJlpl.1.1u:les are 

f'our to ei.ght t.i.aes sreater on the east coast tban on the west coast. Be­

cause Barbad08 l.acIas large lagoons &!Id senprotected baya, """'815151.& beds 

tI'Iere are not exteDa1.ve. '.l'be l.&rgest beds occur at Bath &!Id at St. Lawrence, 

1Ibere .ost of' the DIlt.r1.ent studi.es W8re carr1.ed out. A general BUrV8y of 

the subs1zate 't7pes, se& grasses &!Id &88Oci.atecl f'lora and fauna. 1.D. tbese 

becta __ carri.ed out pri.or to 1.D.1.t1&Uon of' the DIltri.ent stud1.eà. 

Data on producUon &!Id 80_ sed1 wentar,y cbara.cter1.sUca were &l.ao ob-

origlD, lPDg &ppz:oxû&te17 200 b SV of' Barbadoa (fig. 15). """15151.& becta 

are aore exteDa1.ve at Carr1acoa tban at Barb&dos, aad CUl probabl7 be 
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cons1dered representaUve. of tndcaJ. "",,-]ass1& growth i.n .:the, southern 

Cari. bbean.-

Ml TBRTAIB AlIID MI!!'l'HOD3 

For the pa:rpose of appi.!lg the Ba~aud St. Lawrence 'lbaJass'1& beds, 

base ~Ps vere p:epa.red fro. aer1al. photographs (HuntiDgSurveys Ltd., taken 

i.n19l)4). A- ser1.es of t:ransects vere SWlUl out fro.pos~t1.ons on shore 1oca.-

.ted on 1:be 'buse "PSI orantation vas -.1nta1ned b7 1i.ni.Dgup tvotargets on 

shore. D1.stances and depths a10Dg the traDaects were measured 1d. th a 2 JI-

1'01e, and these vere recomed on an UDderwa.ter s1ate- together 1d.th observa­

tions on the_ substra1;e type aud fl.ora and·fauua. Observat1.ons of sea 1eve1 

vere -.de at t hour i.n1:erval.s at f1xed reference poi.ntsduri.Dg the peri.ods 

oftraDsect observa:ti.oDS, aul observat~DS were adjusted to a 'coJllJlOn t1.da1. 

1eve1 vh1.ch â approx1aatal.y aean 10w water (accurate t1.da1 data for Barlados 

are 1ack'ng) •. Maps of the bydrograpby', cHstrl.but1.onof sea grasses and bot­

to. typés 1I8re p:epa.red b7 _Tc1ng use of detaUs wbi.ch cou1d be cU.st1Dgtdsh­

ed i.n. the aer1.a1 pbowgrapbs togetber 1d.th data of· the transect observations. 

Surveys of the 1I&CrO-1Df8.UD&, sea grasses &Dd eecJ'-uts vere carr1.ed out b7 

saap1.1.Dg 20 raDIloll17 10cated pos~t1oDS at Bath, aud 27 pos:1tioDS at _ 

St. La1Œ8DCe. At each pos~t1on,' a 3/16 ,.2. -.pl.e of the sea grasses vas ob­

ta1necJ. Dd.s ... .ade 1Zp of catt1Dgs f'roa tbree separata 1/16 .2 ~, pos­

~ t10ns of lddch. W8Ee sel.ectecl b.r tbrowing a quadrat 1d. thi.n a total. a.rea of 

&ptŒOn.atel.7 100 .. 2. R the ""'.,.e1& staDd was DOt re&SODab1.y unU'ora 

1d.. DtSpeCt 1;0 1eDgth of the 1eaves-thù 188 the case for 01117 ODe s1aDd, 

at lIath-tben the area. .. sabjecUve17 subHY1ded i.nto ~ora staDds, aDd. 

the sa1d.1.Yi.aJ.oDa .1Mre -..pl.ed sepaza:te17. 'lb saaple the .acro-1.Df&UD&. the 

substzate .. 4Dg 1IP 1IDder & ~ace azéa of appz:on.a.taly 0.15 .2, and 1.a­

-u&tel.7 -st>ed tID:ousb & 2 _ .esh s1eYe. SecJ1 went saap1es vere 1aIœn 
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~.al.l.: ,pos3:t1GD8:. ·lut ··0Dl.;y'S81eC'tecl saapl.es · .. ere'~. 1be·proport1.oDS 

o.f .. coa.rse . .;mater1al. (>5.2 _) ~ .substrates wM.ch had. been subject1.vel.y' 

cl.ass1fi.edas predoJd.Dantly BaDd. cobbJ.e-saDd and. Por1:tes rubbJ.e flats were 

esth&tecl . by di.ggtng·up·a· liaeasur.ed vo1uae ai substrate ~ si.erl.Dg the saapl.e 

tbrough a 5.2 _ Jl8Bh si.eve. and deterw1n3ng t.h8 vo1uae of water di.splaced 

by . the coarse· -.ter1a1.. i'hi.s was «ione for severaJ. posi.t1.0DS ion each Of -the 

abovesubstrates. 1be proport1.on of coarse -.ter1aJ. ~ substrates wM.ch had. 

.been su~ject1.ve1y- cl.assi.fi.ed as cobbJ.e fraJlework or cobbJ.e-.cobbJ.e-sand. was 

es:t1llatecl fro. v1.sua1··0bservat1.oDS at erosi.oD&l. scarps. Observati.oDS of 

'ftùiJessi.a beds ~ Oi.sti.nBay-were -.de dur1.ng the course of nutri.ent i.nvest1.-

gat1.0DS. 

A -'P of sea grass di.stri.lut1.on at Ce.rr1.acou was pœpa.red by exa·1np.t1.on 

of aer1aJ. photograpbs (UD1.ted Ki.Dgdoa. Di.rectorate of Overseas Surveys. 

Contract 85. taken ~ 1966). ApProxi.aatedep-ths vere taIcen fro. AdJdraJ.ty 

Cbart 2872. ~ 27 posi.UODS vere se1ected for S&Ilpl.1.Dg such tbat ""'&8si.a 

beds fro. var1.ous deptbs and. degrees of exposure to wave acUon vere repre­

sented. At each posi.ti.on. observat.i.oDS were -.de on f10ra and. fauna, sub­

strate type, and aaapl.es of sea grass and sedi.Jlent .. ere taIcen as at Barbe40s. 

Deptbs vere ~. by use of a ·ventur1.· type depth gauge. 
"~~. 

For eacb of ~ 3/16 .2 ~es, the ""'essi.a and Sm~œ'!ua 1eaves 

vere aepa.ra.tedeaDll then the .vat -1.sht of each deterldnecl. For the ""'essi.a 

18&..,s, the 1eDgtbs of the 10 10Dgest 18&YeS and. 1ddtbs of 30+ 1eaves vere 

lIe&81Ir8d. loto 11&8 usecl as a .-sure of ~ _71 .... 1ength (La), except ~ 

-.pl._ of f_ 1eaves ~ 1Ib1.ch the aY8Z'&8'8 1ength of tbe 1hree 10ngeat 1eaves 

was usecl as a -.sure of _71 .... 1eaf' 1eDgtb. Ps and. p.' and the nuaber of 

erect &boots par a2 were estbat.ed fro. tbese data b.r the re1at1.ons g1.YeD ~ 

Append1x A. 
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Part.i.cl.e s:1se &DB.l.ysës weremade on.5O to -100 g spU. ta of 'the sedi.itent 

sampl.es. 1he~es (or sp1i.ts of) were oxid'sea. i.n co..ercial. bl.each and 

washed severaJ.. u.ès 1d.th cUst1l.1ed. water usiDg centd.f'1igat!.on to remove 

water a:f'ter eaCb- wasb." Bach ,saapl.ewas' then Sb8.ken i.n -d!.8tU1ed. water and 

vet s1.eved tbroUgb a 300 mesb(47 JI) s1.èv8.- Hater1.a1. paàs1Dg througb the 

s1.eve was_ f1occu1atèd b,y Maing 5 ml. saturatedpotaesi.wa8J.ua so1ut1.on, cen­

tri.:fUged. to -rellOY8 excess -118. ter, and then drled·i.n a tarred beaker. '!he c1&y 

content of two samp1es 1BS dei:erJl1.ned. by p1.pette 8.DBl.)'B:1S- (Da.y, 1965). 

Coarse -.ter1a11ias dry si.eved. b;y means of a Jll8cban1.cal: shaker througb si.eves 

of the follo1dng~mesb _ si.HsI5.~6 ma, 3.35 _, 2~46 .. , 1.52 _, 0.98 _, 

0.52 _,O. o.~-_,. 0.14_~0.0~ .. and 0.047 JIll. Resul:ts were p10tted as . ~' .. 

cUllul.a:ti.ve curves on probELbui.1;y piaper usiDg'pbi.' un1.ts of gz:ai.n s1.Be.< 

ho. these curves the grapbi.c lI8&U ("m) and i.ncl.uSi.ve grapb1.c staDda1:d dev­

i.at1.on (Gi), lII!NIB1IreS of average si.H aDd.. sort1ng, vere deterJdned (J'ollt, 

1965). Ifs· i.e re~rtecl i.n UD1.ts of JdlJ.1.aeters. G"~ val.ues are reportecl ac­

ccmi1Dg 1:0 the- verlal. cl.assUi.ca:t1.on scaJ.e of P'ollt (1965) whi.ch i.e as follows. 

G'i œder .35+, very vell sorted 

.35-.so+, vell sorted 

.,50-.71., 1IOdera.t.el.y vell sorted 

.71-1. ot, lIOdera. tel.y sorted 
-, 

1.0-2.ot, poorl.y sorted. 

2.0-4.~, very poorl.y sorted 

cwer 4.0+, extrell8l.y poorl.y sorted 

.!.se i.n'terYaJ.s lIaS i.nterpol.ated fro. the CQIIUlaU'Ye ~uency-gra.1n .:1se 

pl..ot. For ael.ected 8UIp1.es, the pe:rcentage of acid 1.Dso1ub1.e -.ter1al. i.n 

, • !,~ .. 
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! 
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each of thecoarse (')47u) s1.eve separates was esu.s.tecl' as .the percen1;age 

of gra1.Ds 1.n a sa.mpl.e of 300 to .500 grab1s' wb1.ch d1.d not' d.1.sso1ve 1.n hydro­

chl.or1.c ac1.d (15% concentratecl). ~e percentage of' ac1.d 1.nso1ulile ma'ter1.aJ. 

1.n the sUt aud. c1ay fracUon (< 47u) 1I8.8estiJated from the 10S8 of we~t 

follo1d.llg treataent 1f1. th hydroch1or1.c acid. VaJ.ues for the standard s1.ze 

1.n1:erval.s vere 1.nterpo1ated froa p10ta of percentage of ~1.zeol.ass acid 1.n­

so1ub1.e versus s1.ze cJ.ass aecH.and1ameter (phi. um:ts). Observa:t1.ons vere 

.-de on the consU tuent na. ture of both the ac1d' s01ubl.e and ac1d 1.nso1ubl.e 

fractions. For th1.s purpose. and aJ.so for the purpose of exam1n1ng ferrous 

sul.f1.de formaUon 1.n slœ1eta1 ca.rboœ.te. gra1.Ds (SecUon :a). se1ected s1.ze 

fractions vere eabedded 1n pol.yester res1.n. th1.n. secUoned. and exam1ned un­

der a petrogœ.ph1.c Id.croscope.' Mr. Noe1 Jaàes of: the Geo10gy Department. 

McGU1 Un1:vers1.ty. prepa.red the th1.Il secUons, and a1.ded 1.n :1dent1f1.caUon 

of gec!i_nt consUtuents. 

BESUL'lS AND DmCUSSmll 

Substirate cl.&ss1f1.caUon 

On the 1as1.s of the IEOportion of coarse -.ter:1a1 1.n the substrates. 

""'a-81& substrates at Barbados aIId Carr1.acou vere c1ass1f1.ed 1.nto :tour 

tn-s. A f1.:tth substrate ~ 118.8 d1.st.1.Dgu1.sbed. fro. the othera because of 

1.1:a UDique vert.i.caJ. pos1.Uon. '.l'he UDder 5.2 _ fracUon of aJ.aost al1 sed1.­

JI8Ilts exaw1 n ed at Barbadoe a:Dd Carr1acou. conta'ned 1ess 1:ban 1O!C sUt and 

cl.a7 (.lile XYI).In the f011ow1Dg desc:J:1.ptlons. esaudy sed1went· refera to 

re:f'ers 1;0 .-+«rial coarser thaD 5.2 -. 'lbe subst:rate 't7pes are cbaracter­

~ as fol.l.o_. 
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Table XVI. Grain size charaoteristios of sediments. . 
! 
1 

_ or SAMPLI IN. SUE SlPWftS 

, 0' SIZ! SlPWH 'CID INSOLUBLI (lD braok".~ 
~ 1 .!. 110. IAllPLI UB (GlAm.) lift Y OOWE OOARSI SAD l1li1111 sœ 'INE sœ VIRY 'INJ: SIL! 1 OLAY ... SOR!M 

OIIWOftllmOI lAID sœ OLAY 
5.2 -2.0.. 2.0 -1.0 1.0.0.5 0.5 .0.25 0.25·0.10 0.10.0,05 (0.05 c. 0.002 (.) 

'l,;.' 

lA,. 

1 PI 1IIII" .. tt, O.,. 0 O., 1.1 ,.2 18.8 1'.1 2.' 0.13 .111 .on" 
(0) (1) (,) (20) (26) (50) 

1 PI û" .. h, o.,. 2iO 1.0 1.' 1.1 "'.0 18.2 1.8 0.11 nlllOn" 

, PI I\IIIn .. ~. "'., "'1' 0 0 0.2 0.8 ".0 11.2 2.8 0,12 'ftJ'7 nll IOn" ... 
bl ......... ~, o.,. "'-l 

0 

~ oa l\1li" .. ", o.,. 6., ".1 21.0 '.5 12.5 12.5 1f.5 0.50 poorlllOn" 

5 01 I\III" .. ~., o.,. 5.0 6.0 1.0 6.0 If,.o 25.0 8.0 ,.2 0.18 poorll .on" 
(0) (11) (24) (If,) 

, ü""oent •• 10. 5. lM lD 10.0 31.0 ;'.0 6.2 12.0 1.8 0.01 0.18 . poorll IOn.d ..... ..,N ..... , O.a. , " IIIII" .. ~., o ... 2., 6., '.8 11., 5It.8 12.1f 1f.5 0.21 poorJlIOM" 

8 or """'" o.,. 5.5 11.0 llf.O '.5 26.0 19.0 15.0 0~20'ft17 poorl1 tori .. 
(1) (2) (1) (,c) 

, cr ...... h, o .... o., 2.5 12.6 22.0 lt6,o 12.' '.1 0.21 poorl1 .OM" 

10 '."'0"" .. 10. , , but lft J8.5 31.5 25.6 '.1 ,., 1.' 0.1 1.1f5 POOl'l1IOM" 
....... tr ...... , o.,. 

-.c. ..... "' . .I,j, ... ,'"'_=""" ......... rl-o'-'oOr ........ -Io.. ... "" ...... • ~ .... _ .. _ ....... ,rr ...... -··_.~ ••• • ........ _·/t~·· .. --_···-·~···_·_----'--_··~_.~~---_ ..... 
___ ............. u~~ ________ ·_·_ 
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"Table XVI -- Continued 

_ or &AMPLI DI SIZI SEPWftS 
• or SIZI &lPWft AOID DlSOLUBLI (0 b ... lcn.l 

10. 8AIIPLI 11ft (GRAm) VlRT OOARSl OOARSl WIll MlDIUH SARD rmSARD VERT rm SIL! 1 OLAT Ha SORU. 
'l"" .-, 

GlWotIIUmol SAND SARD OLAT 
,.2.2.0 2.0.1.0 1.0.0., 0.5.0.15 0.25 .0.10 0.10.0.05 0.05 0.002 (-) 

Uftl ( •• nlau") 

11 !l'aaIltù ..... 10 .. 1- 1.' 2,.6 7'.' 0.2 0 0 0 0.'1 ~.11 IOrt .. 
•• ra111 ..... 1. boU .. 
...... et fiaI .... b .. 

lOU1R OOAst • st. UVIlDIOI 

1-4 

11 Up"", ot .... ta.11& b", 0 0.1f 1f.5 6.1f 82.7 6.0 0 0.1' "'lrat.J,y vill " 1-4 
....... t ......... , o.,. .ort .. 

l' Up"r .. JI&I't or 'halu"'" 0 0 0 0.4 n.6 20.8 1.2 0.12 v...,. v.ll IOrt .. 
b", II Ill" ftaJa.da. 
,,"IIIOÜ\II ...... , o.,. 

lit ,. tOI' No. l', but .. t o.,. 0 0 0 0.5 51.5 1f5.0 '.0 0.10 vell .ort .. 

15 O.ral JI&I't ot b", puPe '.7 ,., 10.1t llt.6 1f,.5 11.8 '.7 0.2' poOl'lI IOrt .. 
!ba1 .... la. l'loh r .. lIII&, 0.6. (0) (1) (2) (24) 

16 A. roI' 10. 15, but .. t o.,. '.7 ".8 '.5 16.0 1f,.8 12.7 '.5 0.21 POO"1I .ort .. 

17 DMn .... part et b .. ,l.6., 1.6 1.8 ,., '.7 56.0 2'.7 ,., 0.11f ... I .... tlJ,y .ort" 
m .. thal.'!!!-SrI'l!pÜ\ll 

18 ln plpltnthlll Irovtb 0 1.1f ,.2 6.6 70.' 18.5 0 O.llf ... I .... ttl,y v.U 
lnlho ... • t thalalila b .. IOrt .. 

. _-_._~ ........ _-~~ ... ="---,~." ... ~~ .......... ,.,.,--... _ ..................... -



_ ... """,~~,~",,-"~ _ .. -~ 

0 
1 

0 i 
! 
i 
i 
1 

'1 
1 
1 
1 

. Table XVI. Conoluded • 1 

_ 0' SAl!PLED SIZI SlPwns 

~ 0' SIZI SIPWtIS AOm IISOLUBLI 'la baoklt.~ , 
110. IAMPLI ail (oRAm) VIRY COARSI OOWl SAND HlDIIII SAND 'IHIIWID VERY ,l1li SIL! a CLAT "- SORfl .. 

CJlWo'llRlmos SAND SAND OLAY 
\', . ,\ 

1 

5.2 -2.0. 2.0 .1.0 1.0.0.5 0.5·0.25 0.25 -0.10 0.10 -0.05 0.05 0.002 (.) 

.UIR OOASt • 0151'1. BAT 

1, 01lUII III nn ( .... ,-1), 1.' 2.6 ,., 10.2 72.0 ,., 0.7 0.17 .dlatlq 10l'hd 1., _ (0) (1) (6) 

10 01lUa 1. lOuth ( .. ,), 0.711 1.6 ,., 7.0 ' 10.0 66., 0.5 0.1 0.2' ••• rat.q IOl'He1 

OAMUOOU (aU Sil !!!l. bill.) 

.... 
Il *terhll 1., )a, nl'tlll .1II'I'Iftt O., ,.~ 12.8 2'.5 52.0 5.8 2.2 0.15 •• latll1 IOl'hd -.,J 

1\) 

22 *tlPl .. liai, l.a., la 1 .. of 0.7 1f.1f 11.1 llf.7 12.5 26.5 1,.0 '.2 0.1' pool'l1 IOn" 
.. tlb rttt 

t, ~.Iq, 6M tl'Oll Ibo ... , )il 1.2 6.8 10.' 32.7 22.1 '.0 7.' 0.28 pool'l1 IOn" 
(10) (30) (JIt) (17) (Jt,) (60) (56) 

ail J. III, ,,0. offw ... , Ita, 0.5 1.' 6.8 1~.0 9+.7 5.6 5.7 0.10 .d.",t'l1 IOn .. 
n ..... llII'I'Iftt (0) (8) (26) 

as Jw Iq, 811, nNIII lurl'.t ,., 21.2 30.5 21f.0 11.7 1.5 1.8 0.66 pool'q IOn" 

~ 01Ul1q, 5-, VIÛ IlII'I'lnt 2.5 12.5 21.0 22.5 27.5 '.7 !f., o." pool'11 IOn" 

t7 ott .... ta .... a." !f.S- o., 2., 15." ,8.0 !f2.8 o.~ 0.8 0.'0 .d.atlll 101'\" 

te &.'lnl .... 1 •• , or I\Ibnatl, 1.a. 5.' 10.7 1.7 !f2.0 '0.1 1.7 8.1 o." pool'11 '01'\" 

a, Hllltboi'cllch III, If. 0.1f e.l 21.5 Il.0 Ifl.0 If.' I.~ 0.'0 "01'1110"" 

;;~ ...... I ... · ..... 'k~:w.t"'I"""'·''''~-·--··- . 
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Cobb1.e . framework (CF) subst.Tates 

'lbese are subs1za.tes in vb1.ch cobb1.e si.zed mater1al. fOrJISa 'structural. 

frame1ft)rk' and~ S8.Ddy~nt f111s in the spaces(Pl.ate ne). 'lbe cobbl.e 

s~ mater1al. occupi.es appronmatel.y' ~ andgN&ter of the sed1ment v01-' 

ume.Ex:posures at eros1.oœ.l. scarps1.nd1.ca.tetbat the ~s1a root l.ayer 

1.s usuaJ.l.y restr1.cted. to the upper 15 to 20 cm of these subst:rates. ibese 

subs1z'ates are verr stzongl.ybouDd together, and are .saapl.ed on1y 1d.thcon­

s1.derab1.edi.ff1.cu1 t7. 

Predom1.nan:tJ;r sand Cm) substr:a:tes 

'lbese are subs1za.tes in wb.1.ch cobb1.e si.zed mater1.al. occup1.es 1ess tba.n 

about ~ of the subst.Tate v01ume. At Barbados, the PS subs1za.te overlles a 

coral rock l:asement or a l.ayer of· densel.y pa.cked co bb1.e s1.zed coral. rubbl.e 

referred to here as the 'rubb1.e l.ayer'. ibe trans1. t10n between the PS sub­

stœ.te and the rubb1.è l.ayer 1.s generaJ.1;y abrupt, and the 1ba.'ass1.& rh1.zomes 

do not pene1za.te the rubb1.e l.ayer. 'Ble root l.ayer in PS subs1z'ates at 

Barlados generaJ.l.;y extends from the botto. of the PS subst.Tate 1ayer, at 

about 10 ca to 1. be10w the sècU.ment surface, to 1d. th1n 30 +.0 2 ca of the 

substrate surface. Vbere the root 1&;yer 1.s spread out, erect shoots of 

"""pss1.& --y be ver;y 10ng and. largel.y' unbranched (Pl.ate :IId.). At JIIOst 

areas in Carrl.acou. -the PS substrat. 1.s of UDdeterll1ned th1.cJmess (but over 

1 .l, and -the ""'-111.& root layer occara 1d.1h1n the top 75 ca·of the PS sul>­

st.Tate layer, and. COIlllOn1;y 1d.ti:d.D the +.op 20 ca. 

Cob'b1.e-.a&Dd. (cs) substrates 

Zn ibese subs1zatee, cobbl.e a1.zed aa1;eriaJ. occup1.es approxi.aate1.7 5 +.0 

4S1' of the substrat. VOl.1IJIe. At BarlBdos, CS substrates over11.e & coraJ.. rock 

lIlseeent or l:Ubb1.e l.qar, as descr1.bed for the PS subs1:r&t.es • 

. _---------------------:----_._-_ ..... 
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Oobb1.e-Oobb1.e-aimll (aœ) sulletza;œs 

DWssubstm:œ -t7,pe< Ü hl'teraecl1ate between the_ CIl &Dd CS substmte 

t7,pes, 1d:tb cobb1.e s:1secl ... ter1&1 occupy1ngaPlŒOn..te17 .50 to ?Q.C o~ the 

subst:rate vo111118.ï DWs subs'tft.te VPe 'AS encOUDtered. at 01117 ODe pos!:t.i.on, 

iD O!.sUn Ba,... Bere, a 1ayer of S&IJd oyerHes the ces sUbst:rate, &!Id. a ml»­

b1.e l.&7er occars bel.o1r 1:be ces sulletrate 1a78r. """·ss1& %'b1so.s are re­

st:r!.è:t.ed to 'the ces subst:rate 1a78r_ 

~ subst:rate -tn- occars a't Bath. In BeYer&1 DS&r-abore azeaa a't 

:Bath, comers1Dg "'YeS haYe C&1UIecl p111ng up of sIœ1etoDS of the co%a1 

Pon1:eSfurciatato a~1:el.7 10 Ca bel.Ow -.n 10. water. ~ese &rea8 

are exposecl &1010. water of sprblg ti4es. !he sJœ1etoils of Pontes :turcata 

are 1rrepl.ar17 bnDcbed. ~cal. structtu:es a'bout 1 ca in cU&Ileter. 

'l'be sIœ1etoll8 ~0Dl a structural. ~naevorJc, &!Id lS8.IId7 "",·.,10 ~llls in the 

spaces. An eàt!Jlatecl SOJ' of the substzate vo1u.e !.s occupled. b.r Pontes 

sIœ1etoll8. .",., P's1& %'h1Jso_ are restr1ct.ed to the upper 15 ca of tbese 

subst:rates. 

GeDe%al. lrt!!1'osI:!.éT 
~_ &fi*l'&"secl 1a~1z7 &Dd d1str1b1lUon of .... gzass_ are sbo1m iD 

"«. 16. '!he .... '·_k becl. 1!es pa.rt1a1.1T iD ibe 1_ fd larp zvcJas. the 

I~ SODe zvcJasl, 1ddcb r1se c1.ose 1;0 &Dl abcnre -.n 10v wa'ter. Sball.ow 

---- ---- - --- ---

-,.,.;, . 

• - '~.' j 



o 

o 

I-j//J Rodca CIl 
MLW ..... I 

~ Roc:ks 0110". 
HWS .... et 

bZJ Oaplh in cim; 
Hord llattom 

[!] Sond 1I000om 
, :..'fJ. 

'" (grau~r •• ) 

.. !-~ Tholauiq 

"~ Sl!in5l!!dium 

0 Oielonthoro 

'Fig. 16. 'Generalized bà.thynietrY~ and 'distribution of 

sea grasses,at Bath. 

-.Ü>-, Cobbl. rramltwork 

CobblQ-sand 

o 50 100 .. 

'"Fig. 17. Distribution of substrate types in sea grass 

beds at Bath. 
-. 

-------'"---_ .. -------_. '-.. - . , , '. -.'-'-:"'--'--

" 

Î 

j 

1 
~ 

.~.~ .. 1 



o· 

o 

176 

water turb1d froDl st1rred Up bo:t;toDl setU.ment, except for a fe1l' hours at 1011' 

1rater. CUrrents over the 'l'baJ ass1a'bed are genera1.1y weak and 1rregul.ar, 

'bit 1here is an overaJ.l. f'l.01l' of vater tollaiods the NW and currents are strong . 

:ln clVl'illDe1.s cutting througb the sbaJ.l.01l' areas a t the Nil and SE bo11Dda.rl.es of 

the. bed. Seaward of the ".,., ass1a bed . ios a cora1-coralli.ne aJ.ga1 bottoDl 

wi.th oDl.y 1zansioent saud COYer. 

Subs1zate types 

'!he d.1stdbuUon of subs1zate types :ln the 'l'baJass1a bed :1s shown :ln 

Fi.g. 17. A œ subs1zate oceurs at the seaward face of the 'l'balass1a bed 

where lBve acUon. bas caused p1J.j,ng up of coarse debr:1s orig1.DaUng f'roa the 

cora1-coral.l.i.ne aJ.ga.1 bottoa. 1hi.s -.terl.al. is pUed uP to about 25 cm œ-

1011' aean 1011' water. 'Dle coarse debr:1s consists l.arge1y of 'aJ.gal. balls' 5 

to 15 cm :ln d1ameter wh1.ch were formed by growth of encru.sting coraJ.1i.ne 

a1.gae &rOund 100se cora1· f'ragIIIents. these al.ga.1 balls 1I'ere 0 bserved rolli.ng 

about :ln pockets :ln the cora1-coraJ..l.:lne al.ga.1 botto.. Pl.ate nc is a photo­

graph of' an erosiooDa1 scarp :ln the CF subs1zate area. Ske1etons of Pori. tes 

furcata are pUed up at severa1 nearsbOre areas (Fi.g. 17) as descr1.bed above. 

1be upper 1i.ai.t of' acCl,.IJ'a'ti.on of' the Pori.tes ske1etons is probab1.y deter­

Jd.ned by factors 1i.a1:tlng the growth of' ""'2SS1a. io.e. Udal. 189'e1. In the 

sba1l.01l88t. areaa of tbese :nats, grovtbs of' D1pJantbera oceur, aDd assoc1a-t;.. 

ecl nth the DipJantbera 1& an acmwn1a'ti.on of' saud7 secU.aent to about. MLV 

189'81. PB subs1zates oceur :ln 1Dsbore a.reas bet.'Ween the Pori:tes rubb1.e 

nats. CS suba1:rates oceur 0Yer .ost. of' the 'l'bale'!'s1a bed area. 

CI:&1n s1ze characteri.sUcs aDd the pzopoz Uon of' acid 1Dso1ub1.e -.teri.al. 

of' saapl.es f'roa the d1:f'ferent suba1:rat.es are glven :1n 'nLb1.e XVI. 1here i.e . 
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SOBle va:d.at.1on in therèJ.at.i.ve aaounts of coarse, l'ièd1.UIÏland fine sand, bat 

al.1 saapl.es are cbaracter1.zed· by small. a.JBOunts of sUt and. claY'. Samp1es 

from grass-1'ree areas cU.:rfer fro. samp1es fro. the- 'lbalass1a stab1l.1.zed sed-

1aents in hav1ng lIUch smaJ.1er proport.i.ons of ~ smaJ.1er tban 0.5 JIIJII, tM.s 

11l.ustrates the 'effect, of .'Jbalassia in JIlOd1:f'y1ng ·sorti.ng of· seci1Jllents by' 

Maves. 1he good sort.1Dg and coarse grain sUe of samp1e 11 (1kbl.e XVJ:) from 

the coral.-coral.l.ine aJ.gaJ.. bottom i.s 1ndi.cat.i.ve of the strong wave &ct.i.on ion 

that area.. 

Sediments at Eath are der1.ved from severaI. sources, and tM.s i.s refl.ec­

ted in theconst1tuent composition. S1œ1etal. carboua.tes constitute predom­

iDant class of s ed1mentconst1tuents, .. king up a~x1.Jatel.y' 75 to 9~ 

(equi.vaJ.ent to the &CH s01uliLe fraction) of the sed1aents. 1hese are de­

ri.ved :La.rge1y f'roa aolluscs, coraJ.s, Hal.1.meda (green aJ.ga), 

rad aJ.gae grow1ng in the 'Ibalessia beds and onth8 bard coral.-cora.l.ll.ne aJ.gaJ. 

bottoa. Minor aa:nmts of debd.s deri.ved i'rom ecb1nOdoerms, aJ.cyouar1ans, 

crustacea and ostracods vere recogni.zed in exa·'nat.i.on of the sed1.Jaents. A 

fev coJÇOsi.te gra1ns, prolabl.y deri.ved 1'%0. the Pl.ei.stocene coral. cap or 

%OCIœ of the ~ zone, were aJ.80 observed. 1be predoa1nant JII1neral.s of 

the aci.d 1Dso1ubl.e fractions of these saap1es are quartz, fe1dspL'r and borne­

bl.eDde, 1n tha:t, omer. 1heae -'Y' have been der1.ved in pa.rt i'roa outc:ropp1ngs 

of vo1cazd.c ash beds in th1s are&. (Fi.g. 16). Radi.olar1a.n tests, deri.ved i'roa 

1'ert.:1a.ry ocèa.ni.c deposi.ta on shore (fig. 16) vere aJ.ao obaerved in the ac1d 

1mso1ubl.e f'racti.on. SOU 8rOsi.on, wbi.cb i.s seyere in th1s part. of the i.s­

laDd, prolably con1z'i.1:a1:ea sUt and cl..a7 si.zed -.ter1aJ. to the Bath sedi weuts. 

Subaiza:œ stald.U:!;y 

8ed' ''''Dts aze s'ta'M',sea. br grovth of ""'-881&, as 1188 pointed out b.r 

<aDa'barg &DIl I.oveDataa (19.58), bo-th tbrougb the 'b1""'ng effect of rbi.zo.aa, 

1 
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and througb· the s10wing do1lD. of water JIOUons at. the sed.1aent surface assoc-

1ated w1:ththe presence of 1eaves. in addi:t1.on, growths of sessUe organ­

i.ems of aJ.1sorts (see 'EpifaUDa. and fiera' be1ow) he1p stab1lize the s~­

ment surface. and 1n a· 'Iba'ass1a-stand ldth a well devel.oped epifauna and. 

fiora, there i.e very 11.ttJ.e. djs~bauce of the secH.ment surface even tmder 

cond1.t.1ons of strong wave acUon. However, once rIdzomes'a.r8 exposed, -then 

eros1.on, . d.1rected horizontaJ.l.y fl:oa the -pl.ace' ~ exposure, may take p1ace' 

fa1r1ym.pi.dl.y and UDder coDd1. Uons of onJ.y JDOClerate wave action. Grass-

free, depressed areas or 'b1.owouts' si .... 'ar 1;0 those desc:r1.bed b7, HosIdn 

(196:3) occur throughoutthe PS and œ subst;r&te areas at Eath~ HosIdn (196:3) 

notedtbat the steep,seallard.- edges of these depressed:areas expose a well 

deve10ped root system'of 1bal.aas1a (see ·Pl.ate IId,· thi.s thesi.s), and he be­

lleved tbat the b1.owouts are produced b.r wave eros1.on ci.urblg storms. 1h1s 

may be so, lut 1.t1.s &Lso apparent tbat once foraed, eros1on at the seaward 

face (eros1.onaJ.. scarp) of the b1.owout -'7 cont1.nue for soae t1me. Measure­

.ents of eros1.on at two sncb areas at Bath vere carr1.ed out over a .one 7e&r 

per1.oda the .seaward faces of the grass-free areas vere eroded 1.2 and 1.6 m 

d..ud.Dg th1.s pe:r:1.od and m.tes of eros1.on d1d not V&ry' .uch fl:om JIOnth to JDOntb. 

At the' SUIe t1ae as eros1.on -took pl.ace at the sea.ward face of the grass~ 

azeaa,Srnnse'!-wa advanced 1n1;0 the 1eeward reg1.ons, restabU1.z1ng the sed-

1.JIents. ~l.y or1.ented eros1.oDB1 sca:rps and depressed grass-free 

areas aJ.so occar 1n the CF and PF substra:1:e areas. EJ:os1.on 1.n these a.reas 

1.s probably- s1ower. 1be Ba'th 'lbaJass1a bed tims appears to be subject to 

contiDuoua eros1.on-success1.on" processes, eros1.on occu:rr1ng in SOJ18 ar..s, 

iUd. gz:ovth. of Szr!n&"!r' 8Dd: subsequent deve1o~t of 1ha1.ass1a and assoc-

1ateid epifaUDa and fiora 1.n other areas. Baery et. &1. (1957) re-.rlœcl tbat 

gradecl bedding 1IOUl.d be expected 1n shall.ow l.agoon areas subject 1;0 
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conUnuous erosi.on and deposi. tion of ·secU.ments .. by t1daJ. currents. It i.e 

prolab1.e tiJat -the occw:zence of a,rubbl.e 1a.yèr be1ow'the CS and PS subst:ra.tes 

at Ba.th j.s a resal.t of recurrent erosi.on-successi.on processes. 

D:1p1an1:bera. j.s rest.rl.cted h occurrence ta the shal.1owest parts of the 

Pontes rubb1.e fl.ats, and occasi.onal. narrow bands at the '1andward border of 

~'assia and Slrl.Dgod1um growth. smner"um occurs i.n the PS and CS sub­

strates, wa;fn1 7 h Jldxed stands 1d. th 1'haJ.assi.a, pure stands occur border1ng 

.the grass-free depressed are&S; and Slrl.Dgod1um rh1.zomes can be observed 

gro1d..Dg hto 1;hese areas. '''8.1assi.a occurs i.n pure stands i.n the CF sub-

strates, __ ' n1 7 in pure stands i.n the Porltes rubbl.e flats (>lIdxed 1d.th 

Di.planthara. in SOllle of the sbal10wer are&S), i.n Fe and lIdxed (1d. th 
Szr!nsocH.1Dl) stazJds i.n the CS substra tes, and i.n m1.xed stands onJ.y i.n the PSi. 

substra:tes. In the absence of recurrent erosi.on processes at Bath, 

Syr1nS"?!tua 1IOU1.d probab1.y' be comp1ete1y repl.aced by Tba.1assia. 

BJd:t&1lll& aDd· fl.ara 

A nch epi.f'awa and fJ.ora occurs i.n the Ba.th 'Jbaless1a. 'bed. !he JIOst 

alvncJant aDd. CODSpi.CUOUS orgazd.sJlS are (subst:ra.te types i.n bracIœts). the 

cora's.l'ar:U;es ~ta and Si.derast:rea rad'ans (CS), a spoDge Antbosis!ella 

va.r1a.Da ? (W,CF,CS), the &DeJllODe HoJlOsUcban1:hus duerdeni. (PS,CS), the 

sa.1wtll 'd pol.7cJ:8e1:e Brancb1o ... ms!y-.cul.ata (FF,PS,CS), the Queen conch 

S'troallas ~ (PS,CS) and a D1DIber~ s.al.1 gastzopods such as Co1uabella 

..rca:tar1a aDd S-7'88'''. Y1r1di.s .~ vbi.ch feed. on 'Ibe'·ss1a. or .i.-ta 

eP'-tio tes; ba:ndt crabs Cal.c1Ims tublcen (aJ.1 subst:ra.tes) and· Cl.i.1Bne:r1.us 

t:d.co1.ar (pp'), a lIIuiber ~ .sp1de:r crabs, 1nc1ud1Dg.~ acu1eata and 

.. .. . ': .. ' " -...... : .. ~ .-:- :', --, 
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. (w,œ,ps), the ses. urch1n Tr1.J!l!!IS'tes esc:ul.entus (PS,CS), the large optduran 

Ophi.ocoaa ech1Datal the gr.een aJ.gae Cau1erpa. spp. (œ,CF,ps), Avr&1.nvu1.ea 

n1.F!C8DS (œ,CF), Avra1nvUl.ea ra1lSO~ (CF,œ), Udotea spp. (œ,ps), and. 

HaJi-wJa opuntia (CF,œ), red aJ.gae AapMroa spp., and. a nuaber of b1.ue­

green al.gae. Blue-green aJ.gae (IH.crocoleus sp?) fora extens:1ve mats in soae 

of the PS and. CS substrate areaa, and. appear to trap fine S&Dd (saaple no. ), 

Tab1.e XVI) -as dese:r1.bed. br Sharp (1969). Blue-green aJ.sal growths vere exaa­

ined for the presence of heterocystous (H2 -firlDg, Stewart, 1966) forJlS, lat 

nODe were observed~ In sOae œ substrate a.reas, Hal.heda opuntia, Por:1tes 

fUrcata and. Avrai.nT:1l.l.es. r&1ISOnU. have coaplete1.7 overgrown the substrate, 

c&us1ng a reduct:1oD :ln the nuaber of ~sia shoots. Growths of 

A'Yr&:1nT:1l.l.ea r&wson:1:1 in the CF substrate areas have the saae effect (Pl.ate 

nb and. Tab1.e xvn below). 

V:1th the except:1on of a __ 'danid pol.ycbaete and. a jawf':1sh, 1DfaunaJ. or­

ganisas are V8r7 spa:raeJ.y d:1str:1bated at Bath. Tubes of about 5 ca length of 

a sll&l.l M.l.daD1d poJ.7cha.et8 (a:Lp!!neUa i;orq,uata ?) IlUIlber in the thousauds 

par squaze aeter i.n 80 .. PS 8Dd CS substrate a.reaa. Thé,. are IIOSt COIIIIOD in 

8IPe88 of sm""!",!,,, growth wbere the secu .. nt CODS:1sts predoldDan.t17 of fine 

sand (sucb as for saçl.e 1 .. Tab1.e XVI). Bur.:z:ows of a jawf'ish (probab1.7 

Op1!top'tbwsaur:1f'1oona) nuaber 88.81&1 peL' square lI8ter in a few restr:1ct­

ecl CS subs"trate azeaa of ratber spa.rse Thal.ssia growtb. Vith the excep­

tion of tbeee ~, 1Ib1.cb --7 cause 80 .. ovezLti* ning of the top 10 ca 

of se"'~t, 'tbere 11&8 no erldence of S1p.1f:1C1Ult oy_Lu. ,,'ng of the Bath 

.... 'wenta br 1.nfauaa1~. 110 blY&l.Y8S otber t.ban the occas1one.l. 

Atr.1Da s_'''''''. Were oblserYecl. A ter.rebelll.d ... co~ on the 1IDIlera1dea 
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Organ1sms, in 1;wenty-one 0.15 m.2 infaUDal. sam.p1es, only 4 polychaetes, 3 

s1.pan~o1ds,5 enteropneus-ts (Ptrchod.èra lahemeus:1s), and 1 cal.11aDas1d 

vere collec1;ed. 

1be St. Lawrence TbaJassia bed 

General. .!mb:ograpbT 

'!he genel:aJ. Jvdrography' &Dd distri.bution of sea grasses at St. Lawrence 

1s shown in Fig. 18. A rubbl.e reef bordera the shore a t distances of 70 to 

170 m. f'rom. shore. Sand covers the botto. in the 1ee of the reef, and the 

sea grasses 'halass1a, Sffineod!um. and D1pl.anthera are aJ.l. common in the 1ee­

ward area. '!he ~ia bed' refera to the largest, centràl. sea grass bed 

in Fig. 18. Vave action over the 1eeward area :1s generaJ.l.y' gent1.e, but at 

hi.gb t1de :1s usual.l.y suf'f1c1ent to cause st1rr1ng up of the sed1.aent sur.f'ace. 

A continual. current nolIS vestward over the 1eeward area, presumab1.y resu1t-

1ng from. the easter1y component in wave approach on th1s coast, ve1oc1 ties of 

4.7 aDd.. 10.7 ca/sec vere observed at 10w aDd.. h1gb tide on a day of moderate 

sea coDd1:tlons. 

Substrate tues 
'l'ha'assia grovs in a CF substrate at the inDer bol.'ders of the rublae 

:reet •. ~ cob'tiLe :tra.eworJc 1s -.:le up of :tla.ttened aDd.. roUDded coral. debt"is.· 

PS subs1za:tes occur 0Yer the ent.ire 1eewarcl area. A rublae layer occurs a t 

a deptb of 10 ca to 1 • or ~ be10v the substra te su:r.tace. 

Sed' went sise and consU-tuent cbaracter1sUcs 

Grain size cbaracter1stics of s-d1went saapl.es fro. St. Lawrence are 

g1.ven in 1kbl.e XVI. Al.1 saapJ..es are cbaracter1.zed br a predo-1œnce of fine 

saDd si.zed sed1 -mt, and 1ess tban ~ sUt 8.Dd cl.ay. South coast sec!1 -mta 

wailt 
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contain very 11:t.Ue (1ess tban 2lC) non-carbonate material.. The carbOnate 

f'ract1.on of St. Lawrence sed.1.ments is s1.mUar 1.n const1. tuent compos1. tion to 

that descr1bed for Bath. 

Substrate stab1.l.1.ty 

Not1.ceabl.e changes in substrate 1ave1 in the grass-free sandy areas 

over periode of several. weeks 1.nd1.cate s1.gn1.f'1.cant motion of the sed1.ment in 

these areas. Cons1.derat1.ons based on setU1.ng ve1oc1.ty, tbresho1d ve1oc1.ty 

and roughness ve1oc1.ty 1.nd1.cate that part1.c1es of about 0.18 mm in d1.ameter 

requ1re the 1east d1.sturbance to be JDOved 1.n comparison to both 1arger and 

smaller pa.rt1.c1es (Inman, 1949). 111e St. Lawrence sed1.ments are 1.n generaJ. 

we11 sorted and have aed1.an d1.ameters c10se to th1.s val.ue. Thus aven though 

wave act1.on 1.s not pa.rt1.cu1ar1y stroug 1.n th1.s area, the sed1.Jaents are eas-

1.1y .wed. 1bere was 11. tUe change 1.n substra te 1eve1 noted ri th1.n the 

'l'bal.ass1a bed, but, at h1.gh t1.de, there was usual.1y not1.ceabl.e d1.sturbance 

of the sur1'ace sed1.aents in BOst areas where the surface was not stabU1.zed 

b.r bl.ue-green aJ.ga.e or other orga.n1sas. Eros1.ouaJ.· scarpe border much of the 

1eeward .arg1.n of the bed, and 1arge changes 1.n the 11B11. ta of the bed occur­

rad subsequent to .app1.ng of the 'fba,]essia bed in Ju1y, 1968, eros1.on occur-

1.ng 1.n 80 .. areas, aud extens1.OD of sm n!!?'ttua 1.nto grass-free areas e1se-

vbere. 

1balsssia occurs in pare s1aDds at the 1eeward edge of the rubbl.e reef, 

aud 1.n .pare staDda and lI1.xed ""'8ss1.a-Syr?nf"?"!ua stands in PB suœtrates. 

Szr?nrrvffua occurs 1.n pare s1aDds and Jd.xed staDds. D1.p1anthera 1.s restr1.ct­

ed to s~ pare staDds ouÜJ1.de the -.1.n .... '8ss1.& bed. 1be substrate 1.n 

areaa wbere Dip]8nthera gro ... 1.a notlceab1y una1:abl.e, and DiP'8n 1;bera 1.s 

------------, .. -,. ......... . 
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a1 ternate1y . covered by sand (:inc1wU.ng ·1eaves) and then eXPOsed (inc1ucH.ng 

rhizomes) 111. th, no appa.r~nt 111. effect. RecUrrent emslon of 'lbal.assà­

S:yr1n!!"!1UJ1· stands apparentJ.y favors maintenance of Slrl.ngod1.um at 

St. Lawrence, and sha110wer a.reas, because of the instabU1.t.y of the suh­

strates, are su1.tabl.e on1yfor D1.pIanthera. 

Ep1.fauna -and fiora 

_t3§EL42!ll!91S 

1heep1.fauna andfiora. are best deve10ped in the pJre Tha1ass1.a stands 

:in the centra1 part of the- 'Jbal.ass1& bed. In other areas. the sediment sur­

face 1.s 1arge1Y ba.re. '!'he most abunda.nt and consp1.cuous -e1ell8nts of . the ep1.­

fauna and fiora are the cora.1s Porites f'urcata and S1.derastrea radiansr 

sponges (HaJ.i.c10na spp. and othersh the ·&DeJllOne Hoaost1chanthus duerden1., 

the sea urc!dn ~pneustes eScu1entus, the oph1.uran. Ophlothr1.x orstecH1., the 

queen conch Stro.bus ~ and small. gastropode as at Bath, sp1.der crabs as 

at Bath, the b1val.ve At.r1na seJll1.rmdaand the asc1.d1.an M1crosolllUS helleri are 

are pa.rt1a].l.y burl.ed :in the sed1J1ent, -blue-green a1gaJ. .. ta·as at Bath, -and 

several. .. spec1es of Caul.erpa. are coJllJaOn. In soae areas, sponges ·have over­

grownthe eubstrate, appa.rent17 ·cboldng out· 1bal.ass1.a- ('nLbl.e XVIi, be10w). 

Macro-:1nf'auna are ablDdant :in coapar1.son V1.th the 1nf'auna at :Bath, but 

not abmdant in coapa.ri.son V1.th teJRpel:8.te water :1nf'auna. Inf'aunal. organj.s1lS 

are lIO%'e or 1ess un1:f'orJÜ.y d1.str1. bt1ted in the 'lbal.ass1.a bed, and are 11.a1 ted 

1argel.y to the top 10 ca of' substrate. 'lbe..,re alundant orgaD1.sJlS, and the 

approx:t.ate mDlbers par square _ter &rel b1val.vee Coda.1r1a orb1cal.ata (4.4), 

~. pectln e11a (26), ~. orb1cul.a.r1.s (15), Cb1.one pzpua (8.sh gastropode 

~ striata (1.5), OUTella ~ (2.3) and JaspldeUa jasp1dea (3.6), the 

the a1pmcul.01d S1.pnoao ... cuwanemte (s.lh the bo10tbur1an 

----------_. _._-'._._--
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Tb,y0ner1a . cognata. (:3.9) ,the enteropneust Ptychodera ba.ha.Jaensi.s (4.4) J 

polychae1:es aU spec1.es (9.1) of wh±cJ:? the most a1:undant are G1ycera ~. 

(1.5) and two C&p1te111d spp. (2.4). 

1he Oi.stin Bay Tba.l.assia beds 

'l'Wo 1baJ.assia beds at 01stin Bay were samp1ed in the nutr1ent s'tud1es. 

Thereare no offshore reefs in 01stin Bay, and the area i.s subject to strong 

waye action. 'Jba.]assia 1s theon1y seagrass occurr1ng il!" 01stin Bay. 

Stands A-1 and B-2 are adjacent sta.nds in a sma.l1 patch of 'lbalassia close 

to shore at the western· extreudty of 01.stin Bay. Stand A-7 1s 1.n a small, 

near-shore patch of 1haJ.assia at the southern ext.rem1ty of 01stin Bay. 'lbe 

ces substrate at the foraer pos1.Uon 1s descr1bed aboye under 'Substrate 

c1ass1f1:caUon' •. 'lbe substrate at the 01stin Bay S position 1.8 a PS suD­

strate oyerly1ng a cora1 rock basement. At both areas the substrate surface 

1.8 d1.sturbed b;y waye acUon, and 1.s devo1d of attached ep1.fauna and nom.. 

'lbe 1nf'aunal. popJ1aUons are s1.m11ar to tbat descr1bed for St. Lawrenee. 

Sed1aents (saapl.es 19, 20, Tabl.e XVI) consi.st predomiDant1.y of f1.ne saDd 

s1zed slœleta1· carbona. tes. 

'lbe Ca.rr1acou 'lba'assia beds 

'lbe d1.stri.'btt1on of sea grasses at Carr1aoou 1.s sbown in F1.g. 19. On 

the east, 1dDd1AL"rd coast of Ca.rr1acou, a ll-8 oriented reef lies a t d1.stances 
-

of 750 to 1850 a offshore. 'lbe l.agoonal. areas beh1Dd the reef haye a aax-

1.aua depth of about 14 a. An a:t..;,st conUDuous 'lbaJassia ('lbal.ees1a­

smnrttua) bed fr1Dges the shore froa the northern part of Vater1ng Bay to 

the southern ecJse of Grand Bay, extend.1Dg seava.rd 200 to )00 a. 'l'ba]assia 

80_ of tbese areas are aubject 1;0 strong t1.da1 cu:rrents. 'lbaless1a beds on 
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other coasts are 1ess extens1.ve· than on the east coast. D1.p1anthera 1.8 noi; 

common at C&rr1.acou, occurri.ng 1.n afew shal.l.ow near-shore areas, and 1.n 
!. 

seme area.s of Grand. Bayai; about 6 m depth. Ha.l.oph1.1a ba.1.11on1.soccurs 1.n 

Tha.1ass1.a-8yr1nppd!UlIl st.a.D?s in some of the deeper beds.. Al.mosi; al.l. beds at 

depths ~eater tban 6 1Il arem1.xeci' 1baJ.ass1.a-8l1"1D8odi.UlIl bed.s, Moore (1963) 

a1so noted thai; deep beds are, ,usuaJ.1y m1.xed 'lba1ass1.a-8ffinBocU.UlIl. Sub­

strates are mosi; common1y thePS type, w1.th 1ess than 1% cobb1.e s1.zed mat­

er1a1. CS substrates oceur in some patch reef-'lba Jass1.a compJ.exes. CF sub­

strates oceur 1.n L'Es1:erre Bay, an area generaJ.ly subjeci; to turbul.ent con­

cU.Uons, and a CF substrate a1so oceurs at a near-sbore pos1.Uon 1.n H1.11sboro 

Bay. Sed1.ment s:1ze cbaracter1.sUcs ('nLb1.e XVI) are s1 mllar to those for 

Barbados '1'bal.a.ss1.a secU.men1:s, w1. th a predomi.Dance of sand s:1zed ma ter1&1, 

and~DeraJ.l.y small. amountS of sUi; and cl.ay. Except in 1.JIImed1.a te near-shore 

areas mere a 1arge proport1.on of the sed1.ments cons1.8ts of non-ca.rbonate mat­

er1aJ. (Saap1e no. 23, 1ab1.e XVI), the sed1.Jllents cons1.8i; predoa1nantJ.y of 

ske1eta1 carbonates (sa.mpl.e ~. 2J.I., 'nLb1.e XVI). 'lbe ep1.fauna and fiora 1.n­

c1ude ~ of the organ1.s.s observed at Barl:ados, such as Por1.tes furcata, 

S1.derastrea.rad1 a.ns, Ha11.cl.ona spp., Stroabus .s!e!!., Att-1.na sem1ml d a, 

~pneustes escu1entus, var1.ous sp1.der cra.bs and smaJ.l. s;asi:ropods, CalÜerpa. 

spp., A~ea. n1.gS.cans, HaUmeda opunt1a., Udotea spp., Aapb1roa spp. 

&Dd b1.ue-gr8en a1gae. In add1:t1.on,organ1.sJIIS cbaracter1.sUc of 'Ibalass1.a 

beds e1sevbere :in the Ca.r1.bbean lut not observed in Ba.r1:ados ",.J8sS1.a beds, 

oceur :in the Ca.r.r1acou 1'haJ 8-S1& beds. 'lbese inc1ude the cora.1 Jfan1.c1.na 

areolata. the 10ggerhead spoDge Spbec1.osponK'a vesJ!Lria, the basket star 

0reas1:er reUcu1atus, .aD,)" &ponges &Di a1qoDPr1.aDs, and 'the green a.1gae 

_. - - .. --_. ---------------------------_.- .. 
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po1ychaete OnupN.s erl.mata bë1ng coJIJIIDiÜyobserved. in afew shall.owwa.ter 
, , 

areas the;œ waS so-, ev1dence of 0vertur'Id.ng of 'lbaJ pssia s~ts b,y 

ea]Üanassa, .but tJ1ere was llttl.e erl.denceof bi.ogeidc overtUrn1.ng of 

~asa1a sed.1aents 'e1sewhere. 

P.roducUon data 

ProducUon data from surveys of ibaJ.ass1a beds at Bath, St. Lawrence 

and Cs.rr1acou are glven in s~ed form in 1ab1.e XVII. ExCept where 

stated,. the following remarIœ are based on these data. 

1. At depths 1ess tba.n 0.2 to 0.3 m 'bë10w mean 10w water at Barbados, 

1eaf' 1ength, and thus grc:>wth . rate and Ps are 1:1m1.ted by depth of 

water (see remarks, p. 41, 156 ). 

2. nie aeanval.ues of ~, PS' Pm and the no. shoots/m2 of PS and. CS sub­

strate stands a1; Bath, St. Lawrence and. Ca.rr1acou are remarIœ.b1.y s:1m-

llar. 

3. ExaP1Da.t10D of the or1.g1.i]aJ. data for inlUrldua1 'l'haJ.assia stands a1; 

Carr1acou revea.l.ed no s1.gn1f~cant tz'ends of change in producUon 

paraaeters nth depth. However, data were obta1ned for onl.y 7 stands 

in the deptb 'range 4 to 9 m~ Further,' ~t -.y not be re1iab1.e to use 

the reJ.à tions of AppemU.x A to esu-. te producUon of stands a t 

deptbs auch grea ter tban 2 a. 

4. Ps of CF substrate stands i.e, on the wbo1e, s1.gn1f~cant1.y hi.gber 

tban Ps 'of CS and. PS substrat.e staDds. However, the JIB.ldawa val.ues 

on each substrate type are appz:on.at.el.7 the saae. 1be -nwmw Pa 

observed for a CF stand 1I8.S17.5 lIffIaboo1; par day (Stand A-2, nLb1.e 

II), 1IbUe 'the .xi ... Ps for a PS substrate 1I8.S 17.0 lIg,/ahoot per 

da1' (Seri.es 2 St. Lawrence ataDd, nLb1.e XI). 'lbese val.ues are s1a1.­

l.ar 1;0 1:bose obserYed for 'the ces substrate in Oi.stin BaT (1ab1.e III), 
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Table XVII. Produotion data of Barbados and Carriacou Thalassia beds. 

ALI. S'l'AHIIS m&LUil& stANDS OHLr 

La Pi 
IIAXDIUH S'l'AHIIDIO OMP p. ' SHootS 

IAMPLI OAOUP !talalda !Z!l!k ftalal. - • ",-' QRWomuITIOI ft 1 ID IWIGI i BD IWIGI +!t!:!!I. ft i ID !&HOI 1 ID IWIOt 
(.) (ar/Ibo" p ... .,) (, vit vt/.!-) (1/.2 P'" da.J) (DO./.2) 

J. n. 1a ...... 1 

" INbmati 
., 21.' ,.1 17.0.27.0 6.8 1.' ".2-u.6 1510' 1571 1822 5 ".1 1.7-5.6 650 ;'0.800 

o. ......... 
lfo7' .,..... 1 26., '.2 1 1.5 160 

1. latb 
~ 
CD 
\0 

01 lIIII"ra" o.,.. 10 21., ".6 1".).2'., 6.5 2.7 ,.2-U." 1,&/ • 1600 2.6-5.0 "70.680 815 5 '.2 550 

08 IUbnrah 0.1511 2 21.6 21.0.22.1 ".5 ......... 6 468· 1'5a- 1660 0 

08 llIbnra" O.ISa 
272- 60· nlIIItod lI'ov\h 10.2 1.5 "2 

PI IIIbnrato 0.25. 18." ,.6 "0· 468- 800 

" IIIbnrah o .... 2 10.8 ,,"12., 1.7 1.0.2., 'j#)P 2 1.0 0.7-1., 800 '00.1'00 

• ,...""ir_~, ...... ..,:: .. .i,,"!:4"':;"""""":··""·_·~""··-"·"""'·""''''·''··-·'''''''' -...... ~- ~.--.. >-~. ,,- ~'--'~"'--'- ~_. --------~~~~·'li6iv·l-G ... y~ ... -i/~ 
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'Table XVII. Conoluded. 

ALI. stARDS tlW.ASSIA stAIIDSORLT 

... PI 
JUXDftM STANDING OROP 

p. .,O,S 
IAKPLI GROUP Tbalall1a§t!:!!!l. ,"-lalll& 
O!IWOfDIftIOS " i ID RANGE i SD IWIOE . + §t!:!!!l. Il i ID RANGE i. SIl RANGI 

( .. ) (III/lhod plI' ~) (, vit vt/.2) (11.2 P'I' ~) ("o~/.2) 

1 ... tIa (Inti"') 

Gr .... Rte 0._ , 27.' 2,.o.~.7 10.' 8.8-12., laof , ,.6 ,.oJt., "'0 2,0.360 

or ",,, .. h O.,. 1 Il.2 1'.7-12.' 5.~ 5."5.~ 11'" 1 1.8 l.l~.~ '10 210.820 

or IIIIInra,. o • .,. 1 16.7 ~., 1 0.16 '7 
(oYl ....... 1v .... 

~ i.' '. AYMlllrill.) \0 
0 

,. OaI'l'SalN 

PI IIIIInrau 22 22., ".1 16,"'2.' 5.' 1., '.0.8., 161" l06f 1700 10 ,.8 1.6 2.0.6.0 650. 2It5 '10."0 

08 _"Rh .. 20.4 18.0.2'.7 ,., ".7-7.2 12,8' .. 2.' 0.M.6 450 17o.61fQ 

Gr 1IIII ..... te 2 a,., a,.1.2,., 10.6 ,.,.11., 18U' 2 ,.6 ...... '.7 ~ ,,0.680 

PPIII'I daM, -.ux ...... 
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18.2 and 15.4 mg/shoot par day. 

5. -Routine observaUons Kere not made of the tlrl.ckness of the root l.ayer 

:in the BUrV'eye;represented. :in Tab1.e XVIi. However. exa.minaUon of a 

number of areas :in wh1.ch l.ong erect shoots occurred. and of a number 

of CS and -PS substrate areas :in wh1.ch l.ong l.eaves occurred. 1ndi.cate 

- that Mgb Ps :in PS and CS substrates i.s jnvariab1.y associated. w1.th 

l.ong erect shoots. and 'v:1ce versa. tbat l.ong erect shoots :invar:1-

ab1.y have h:1gIl Ps. S1·11ar observaUons :1nd:1cate tbat Ps :in the 
, ; 

range 3 to 4 Jilgfshootper day in PS and CS substrate stands :18 assoc-

:1ated w1.th shal.l.ow. presumab1.y pa.rt1aJ.l.y aerated. (see p.62 ) root 

l.ayers. ·Stùnted.· 'lbal.ass:1a gt'owths. :1.e. stands w1.th very short 

l.eaves and l.ow P s (l.ess' tban about 3 mg/shoot per day) DOt :in depths 

l.ess tban 0.3 m and for wh1.ch the nutr:ient stu4:1es 1ndi.cate growth i.s 

not l.:1m:1ted by ava:1l.a.b1l.:1ty of n:1trogen.are unusual. at Barbados. and 

were DOt observed at Carr:1a.cou. The quesUon of what l.:1m:1ts growth 

at these part:1cul.ar stands i.s the quesUon wh1.ch l.ed to the approach 

used :in th:1s study for :investi.gat.1ng the or:1g1n of n:1trogen and phos-

pboros for growth of 'fbaJaseia. it re .. :1ns UD&IlSwered. 

6. lbere :1s a roughl.y :inverse rel.aUon between standing crop of 

'l'ba'assia and standing crop of srnnrl!ua. '1b:1s i.s shown by the 

p1.ot of the standing crop of _ ThaJessia versus standing crop of 

SlËl!fSOCU.1Dl at St. Le.1I%'eDCe (F:1g. 20). and i.s a1so suggested by the 

si-11er _71_1]1 standing crops of 'l'ba'ess:1a and SlËl!fSOCU.1Ul on PS 

and CS su~trates (nLb1.e xvn). it:1s tellpt1ng to suggest tbat th:1s 

:1DU.cates s'-11ar plsc ratios for 'l'baless:1a and sronr'!ua. However. 

:1t :1s DOt cl.ear ~ 'the _xi.,. p. obaerved for the Barlados-ClZarr:1acou 
- 2 

'Ibe'eee:1a siaDds. 7.6 g/. per da7 (StaDd A-1. nLb1.e II). shoul.d be 

---------.. -----------.. _-------------
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Pige 20. Re1ation of standing crop of Thalassia to 

standing crop of Syringodium at St. Lawrence. 
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