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1· ... """" [10" ~,,"" of (i..,," """[.1Il ,0:1. "")'_ Tho "umbo, af ["""." ' 'hounf ('".'r. 
It,,, ~'Q .. n 0, .... "'",,'1), [,om ilfOlJ I\d ./(W I~ ! pc r y'" in til< .. wi IY'II , IL' ""'rt 1110" 1WJW 
1"" yo .. m ,/>< """') I"'~', II' ,~"" ] I" I'. roll,h", "'" '11[''''''' ,n .,,,,"', ~ ......... If!< 
,,_ntu l l·,, _ 1h ,n "no", "f'O'''). II, ." ." " ",1 1.' « ' [or.", '" Il,. ,,,,,1 I Y7( ~~, ",0"",' ~ , ( 1 ' 

, 00111 S '" II", •• "ly l'fA~ 

1 1« ..... "'"'I"n,)' 01 U""", ' , 1""" '" I"" ... d ;" t~ Tu""", Il .~ .... , . !Xl ,10" " " '~'" 

''''''' ",,''''; ''"Y ',"f"'~ <he" "',,' '0 G."" T"""<l' "")""F J. T ....... " "n w..- .• .IY"".v< of 
..., v ..... y uI "' .. ""'· ... I. ltd ~"' .. t.u"m«n .... ,",,,,, ....... , ' 'IIf'D'lU" [!1<'< ~ro""lQJ by ,lI< ""nil< 
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"'",,. 
Tu n"", " . 1,,, "" Intpun;u\' ""w.,n,1 ",. for ,,,",,,,", <If (;"""'_ II " . "''I' " ~' 

Ii"'m, .... III whi.:" • v ....... · til r" ~,,,~ "",do',,, .... u ..... ,""I .. ~n~ """" ·....d- I_ . 'f'C ..... ,nd 
,<>=1 1)1'<' ~f nell ,I) .. \< <1,1 . ",. IM<t:IJ , f'J1""~ , , 'i"u y ,n Tu,,",", 8.y h", 11,,,-,, .. ,,«1 "om 
I ' " '" Y'''' Iri,UfC ).2>- r.. dur"\~ '"' ", i,I·I'IIII!>. _ . ,1 r»l> •• «11<-< ,""",~ .... <I mol. _ 
I1)U' k~ ( l~.ooo 11".1. " .... ". 1 r, .... f dh • • """ <If .t..t poriod "".0:«' ft""'<' ,n,. ll.!U ' 
>'<""" I"., ,,, ""' "".,11 Io() I"""" " ' ~ "' ur' of ~ .IlU\1 PC' ~,y , 

1Ic-n . .... ot It. ""j><Ill>ru:" lQf ";'1"", .. >(I t<si&t"" .m, •• ,1>0 q,,"hl)' ,~ ,I" m .. i"" 
<" ,ito,"",,,,, m T"""", II,), ... 1 'he ...... 0( , h,o: ",",j", c"'"...., i'l .. hoi. , """' ,u ,10" Ivy "", 
...- """elK. ' 

I" )~H IIlI<I j~7 ! . roI'"", ..... ., • ..-e<. < ... ,C(l "'" i. r~, __ ~ ., ,.~,..b ..... u ..... ,.."J ."" 
.""""'M" d III< <\.01'1"'-" __ II> ,~ "<JJi",, "'~_ (m.,,"< pta .. " «, .. ,. .1111 ,.txt 
m. ,-"o, "",rtobl ."". or" ri>ho,\ . Ioni thrc, V' IIS"'" '""n i"i [,om 'h' I",,,,,n ' 0 ,0, ...... , '« f 
,."p" IR_ .II. ]"1111,: ... """ ...... 7. I Y1~ 1 

F", ,..of «,.,,,. ",~..,.j p,,, ll<i to ,he >/won "oc . ""'" idt." rO«! '. r.o"n. ~U"'" , .. 
]\I1J .... I, 1_ . on <>nIc, '" 1Il."a".~ di ...... « lIor" th< .... ...-~ .• '" I J I03I><l ........ 1) ", .. ,.n:o;l 

",no! m"e • . 1, "",.1 ....... , 411""'''I1OC", .. ~I f"O'" ,-",oc .• 0<1 ~\ P"Or<l<'" 'Mc , 

loI ...... piooo' >p<ei<' nchn"",.'" rn«'" , ..... i""u>M "' 1ft d, ... ",,~ I,,"" ~" 1><",-,1\, 
rofk"h'¥ <I .. ¥""" ... ;I. II<Ii'y 01 h'''' , li b,,, ... j ", ~ .. ' '''''''me .. of .I~ .. IT,"d ... at. 
1'Tl5). Spa: i., OC>....m~1 ",,'hm ~ """' .. I> 'Y«f< """" ",illl <,..,.'''.'' .hiromh '" Mldr~, 
.. hi<~ "..-hot """" ,. mi, "''',ont. 

Coo .. ~;n ~il)' .... ,,,,.1 1"", .... _ ., ..... ~. F""'"II~. bi"" .. ;~ <he '01111 ""'" 
I. T"""", (ll",o:l. lI, , 'IJSaj, C"".l d,,,,,!>,,, ,,", " p,h.;op.lly lon . " ... " hy , .",11 ... ",bj li,y .",1 
up,,,,.,, ~ ", i.~ ... ,,' Wit, 

So. ,·", umbo" ' 1""'O '~un''' ' 1 ~'O" ,I .. ,10",;""", ~'O"" VI' ",.:,'-';" .e[I<IJI"" 1(>11111) ,n 
I"""", II,), j ~~k£I."d. I9'JKt Tbtt . ..... '.n i"" ... ",;., ' I"'-'In ' '''-/In ... .. IIb , .... . uin~ 



d(sl.lm;~ from l/I( bud,. Cw:\Imber Qnllll)' ... u I'IUlN on rlir "J1!t~~ ruol1(lM . U>d " ... 1 .. , 
t,, ~n in tho; <~II "";' I"'v,,,,,, ,, ,Ot",. 

no. l"n· 7~ Ii" ,ur.' yt in Tomoo ",di" ... rl ,h .. Ii", 'P""", •• m",,<~ "~ ";fi, .,,' 
JOa''''' ''' n' ......... _ I~ .toe i. d.l1ribo\i ...... ~,.. «.I IJI , .... "'"'y. I ~J~ ' . 11<.10 .troodoooo. .. " . ............ 1 
.... j'" j ... ,e."n~ d;..., ... ''''''' II>< lIc.u.lId ..... " •• , .... '" ,no 0 . ... lUI no, ' ........ 

Th .... ........ ,h.« ,.. ... ...,., ' (Ft,,,,. ( .. " """ ' .... "'.I .. d ;o D«enll><! <ol IW I. .'I."',~ 

'he in",,,irOlOn ,n.Dlv,d ," tht I WI • ..,..ey, >m:< lI'I< "' .... " ,"'= ",hO . ,,''''" "," 'Il< .. I'"" 
,,"'<y o II T T.ll(Io , m;u'Il< r"~n'S; K. Ii, R,r>dall. ,'('l!"JI" ond 5, S, /lm<.bu'y.li,h." '110: 
" ""'fl'tou .. , .. 'm "" .,)'cd In 19<11 Oy A . M. K,rt.11<1 O. n . Sn.'b, II ... ", Iin "><"'~'" 
' '''''' ''S ... It r<'<,,,,,,,cd '" r.. 1I1. t. I. M. 

lk "".'1> nl ,he ....... Y' c( ca<h ,,' ,I>< PO'" 'pol ~" ,.1 E''''''l'' .. ,. f"""mtttl in 
,11<1;vi<Ju,1 <.tl'f""" ""I~ .. " , cd • 11001 cn ov<cr d,,,, ",,,,, , .. ",\I '''''nf'' , .. , ~" .. , .. "urrcd In ,rw 
I""I"~,,,.I "",,,,"',.,,;,,, of T"m(W'I Day over the fo", .. ",' )'U' 1',,,0001 "",,,un ,i>c two '""" )'t , 

"'''',''bu,).~ , S, 1 97~ S,lIdi'l On "'" loioiosy c( 111. TnI' li>he, Q[ O ... m, j,ln,.,,,"y ~[ 
G""", M, nn, I .. "",",,,,,,,, Teeton ':.1 IIq,,," .~. 6~, 

UDfu:1;oood. C. 197M. UIbo n .... ..,;" ..... bra '''. In' R ~ R.ndaJl. cd (;.....,., IUl>_ 
..... l>o-. "'n II. T ou>c< . .. 10'11< ... ll~i ...... 1 '" (",oum~ ... L.b<or. <my, T""h .... .J 
It,,,,,,, "l'. !II' H ·I'lI. 

[),,'i •. (;.1\ , p, My"'. '''" ,)" S, st""",,,,,i "",1> ,..., 'III< n,<~ .nd j •.• tlloo .. i(>n ror "lUi, .. 
,0000"" Li • ., ... " "" t' .... n Di.I';(ln of "'I"'''~' O><! Wildlif, 1\0$(>""'" lIcp"u",,, ,, 
<>f "' ~,,,,. I''''<, (w .... ""'" "r Ci".m. 'Ip 

11:_00011. It . II. 1'I1K,. Co",I • . In II II. 11 ...... 11. nl Gum'.~ . ........ x h«. " .. ,II 
T, .. ,,,,,-, """",, , lIni>m"!1 ufG""m ~1>nll< 1 .. ""r.tI<lfr. T «.1wco1 ~ 'i"J<' oIlj, pp, 
2~'1 ~ , 

1I ., .r;.II. k . 11 . " I l 'I7Sb. (,", n" , ''"''r....d ..... 'P\<. 1'"" If T, .. ,,,,,, ""'Ii ..... 1I ,,, .. , .. ty 
." I ""'" M.orin< Lmoo" OIy, T ........ in l M<pon ~!I. \Ill]> 

....... R. , . n. It ... ,,,, , . • 11<1 S F f lcdluod 1 Y7~ M .. , ... pl."". ~. II If. Ih od. II . ... 1 
Gu,,,,', ''''''' .nd 1><"'.... r .. t n Tt,.",\'! 110<1 ",. U"" "' '' J' ,. {;U<l m I'htl "" 
lo t"", ,,"}' , Toc k."" Re""rr J~. PI' 9·11. 
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GROWTH OF GUAM'S TOURISM INDUSTRY 
1975 - 1991 
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FISHING IN TUMON BAY 
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II. MARI~E PLANTS 

R01 T T",I, 
EnVIWMlCn,,1 Som"" U"""" '" .'iw""ly. I",', 
In W. Ilarmon, S"il< 102. W"'i 1\, 1'1''''1' 1'1." 

T' ''",I1'''~, Ou,,,, 'X>'!I I 

INTIWIlUClION 

llIl"n~ M,y/J u", .oJ No"mbc,l1Xccn~)C, I ~77. LIl< "'.'"'' \"",",, "I~.., on urnun 11" 
w", (IU"""~<~ (I ... ",~ ,I., "'y.,d ".1 ',,,,or-.. ,Ion~ thl<' ~ •• "'," I,,, ... ~ ,,[I tt,. { .... " 1t«1 
Ilotd IT"n"," II. ,I", rUJ'''' Bo.ch llooclIT"",w 21 and <he .. Il .,,1 vi YI"'" 11e"I, P;o,~ 

1 1'""",,, JI 'Iil< ,Or" tra"",,," "' T ",nOll U.y ~'<r< pOl' <>I .. , ".<,,11 'I""'" (h"""y "",Iy 
1,,<, "'. ",,< pi'''''' lolVCf[,b<at", "",lud"'l ",,,I,, "",I fl.I><,1 cOO<h><I<d .Ioo~ I, 'ron",,"", 
I" , Mk«", b, )" 11.< , Tutrnll. l.<I I\~." •. A~"" Fo"l" .oJ Yli~ .... """,1 t"" i,I'M o[ Goa", 
b)' I "'-'ult), ,,)(1 f'od,"< !t\ldcnt< oj' ,I>< lh .. v" .. "y "I Gu, ,,, M.,,"" 1,.Ix,,,,,,,),, TOe 'e<LllL> o[ 
til< <Iud." ".-ere pt>blj,~«I" 10cMicai fOP"''' ,,)(1 ",,1.,1<,1 '"'""",,' "n ,w.l, (R ... l,ll, I'IJXI. 
love"'"," « IlIi,kcl>nl1, IY7~1. mari"" pl"" (T"'<ia 0' .1. I~JMI ,,)(1 , "'p"'''' ,,)X>t( on II., 
ma"n< n,ht, by I\m,,,OI,,)' (I <fI~1 

Tho pmrnt "ooy, <ondv<1<d "" 16-18 December 19')1 • • "omp" to ~ LIl,""fl' tOo mar,oo 
I,l""" >long tile ", me tr.""", rol}(e< i" T"rnoo B.y I~ yom 1"<1, The ~,rno'1 OOjOCli"" wa
le) po-ovld< • ',"np.""'o of 111< ,~.eo,,, di>or<ity. "",ludio1 tOe """lI1<r 01 ,~t""" . ",1 1"""" 
'''m. "r " .. ,,," 1>1;],., 0,< .. "",r;,,, h" .. ll'" .l~"" "",I ,,,,,~ ,,'''')'i'' Tun"", lI.y I.",..,," 
~"v<mbe,!O<:c<mt.:r 1<fI7 and Dt:cemoc, I'NI TurlH)o B,y"", (ievoll>pe(i cn""id.,,-ably 0 ... 
,I" P',\l 14 yem, i,e., ",...,e Iwlel,. ,,,",,,,,,,,,,,,,,,,, ".1 ",,, .. ,.,,,i.1 ro<,,1 '"-,,0', 

The ool y ol~.1 IT1(Jnitoon; p<0l:l0m .. "'p""ed "O(,on • ..,. Lke ,,,,.1 ,cd. of Gu.m w .. 
(""I "" ted b)' 'hc Guom [JlVlroom, n .. 1 Prolo<tion I\~"KY (1/.0,"'101, 19HI. 19~J. ~o"lcy' 

~uki'ud<. I')M); '"e >!ud,e" "o""O"c,, did oot i""I<"'" ..,y ",",0<" ,. TUlOOn lI,y. 'Til< ~,<O" 
al~ . , ~"t.ron..,rpl,. 'I>.',h"~, wj,,," " v"'-...:d ";I 1lL>i",~'< by """'1 "" ''''''''' ,." ,ke [," '" 
of, do,;oilcd <coIo~":,1 """) b) )' •• O""ld (I~J~) in hmoH U.y f" .. n ()c,,>b<, (Yll W 

D.<"<mocr 1'114 Fi",C;orold il~7M) r"",)(1 tt.:r, ,~< ",odi.f crop M 110< goo," 'I~. " .ny ~;"n 
1'''''00 " '" , I< p<I\CI<.' (H, '."",«icnt <""". , • , "nO 1"'r~l. ", .. 1·~",,,,,".«1 '''-'''-", .00 ~",i.~ 
11) oc,I~."r., Th< , i,-" of tllo ",h""H." p"tkOle. q, ,,~"I n~>hl. "",I ""II", "" . 1,,, , 
",L",. I [>etm "' 'h, dl,,,ibul.-.,, of Fol",,,"woh, ""h,n Lh" 10",,,.1.1 ,"'" . I"'r 'I """., A,y 

A C IV' (I Yo' 1.1-:1 II; M H'~ '('~ 

Th, ","'''' ""'nowk<l"" I) .. ", ('." .. I.m~.1 ''''rty "".I ('I'u<\oll' )4 ('.m~:"". 
Eo" "",,,,,,,,,,.1 So,"".-". [""'''''' & S ","< I y, I "" , 1m 'ht'H ",Sf"""" '0 1 i>c dn, I O(l""'''' 01 ,t.c 
["1,1, ,"d ,.1>1< I .. """, 



.~Ir. fl l(lllS 

The ~,," .. i"'i,, ",mf>l'"K rn..nOLl ","",I " , <I", I V'II >luO~ "' " .\e"," .. , 1 10 , .. ,"=1", 
I~n . "'''I" ,I ,,,, ,I ... " "",I ,., ... ~, p,,, ... I., l'n,"", .., .. ,,,1, i."OiI" L~ I "", tt, ..,I, ,,,.k. Th.,. 
II>< "'~"" "I "" ...... 1 ... ~""'in<d ,,",If .... .."tot. 01 <toto fIO'hI ' ...... .. . , "I. ' N..,I In 1m. (me 
40,1)0""""" ..... "' . .... ,,~, .IM: ,,"00"" u., ..... ' IenrtiL <If ''' IIIhC<' J:; .hi, b"""" . .... ' ~, ........ , 
.hone thor> II>< ...... """L> to " " "", ," 1'f77 1llc~. '" I r..,.c.;, ll~l' " ....... kI<I~1 hod 
1' ........ ' J (S Il ' "><I<" """ I ",." ,,,,,, 111< '""'" _~II <rot",..,,, ""' '' ru" £><II":t.I ~·U"f fr"", ,"" 
hl~h .. -"" I.", OIL , I"". "oj « 1<.-..1<0 In I .. ,_" n"<f fltl , 

n..: ""n' l i< pl .. ~ ."".>1>1,1'6 "' .... ",,.Iy,,·d by p!.,,,,,~ . II rid4rO ...... J,.., In em , l~ 

".'f., ~- "''''<I ..... "' . 1, .IOII¥ "'" .. ..,.,. <If ..... II ......... '1" ..,dr., loa...., ._trrl 01 ]~ 
"I .... .,. -. .to .... "' ... _ I/o ,-. ... 1 _ _ ' ... ""re .... J~d I.". mtcr>e<"" b..n """' .... ,~ 
,,,.,,"" pl,n, .... , ~ •• ,1aI ., "'fif PU"" 1! .. n..:~ Ii "" .,,«1. If !ILl .!f>. 0< .,.. ~r ... ...... f • .....cI 
_ ~lC l",I.", .. ~.""". """ p=<"L •• , ... n ~. ilcotJ L , .. I. Ii" ,,~.l '" M . " "",nne 1" """, 
"'. , f",-.",<i,~ . 

P",e,", <I,"" w-.. or..""'-l .,. d,,'I.~nt 'hI_ "''''''''' , 01 p.>i"" ., "-"-'<II '~ >P"'«> ""~ 
' ... ...-.... 1 a-; . 1""« "' of ' or ...... 1 . ",jot ... <>I por "" I""' I+~'"",", ><rm< m. 1'" .... ~""" .... h 1(. 
ro""" ";'I<W • ""oJ of 8U _" .• • _. ,..1i! . A "~l ..... '"no UL"<T 1ho .-.orfficiroo of 
"",non"';.,. (f_'~r. 1'<16' ..... ......r ... ' ''''"","c ~'" ~'I<' ~' '''''; 'f .,"""~ 01 .. P~".I>II 
bf,,,,,,",, , I>< I ~n .,'.1 1'1'/ 1 """1',;" ,<. ,'._. ,,,,,, bet 01 '1'<' ''' .0."""" ,,, 1>'11< .Lt,,, olj.o:\<d !>t' 

,''' IOLoI " .. "b<r 0' '1"""" " I>o<n ." .. . If.,. ~"'I'ICfI<' .,,,,,, , (""fI:C",'''') .,,,. ,\em-cd It)' 
dl,i<Ii.~ n." • ..nbc, oIl!I-1Ll "'~"'"'' , p." ~'"1 III <P<""" or iwn "-~''''''" 0,.. ~ .. " .... 1 ""lLltx , 
Of II ~m ><~n"'." ......... ,foe U" '-'. i .•. r ,,,,,,,,,, I (~! I" ·m "'lI""rul). T,..,,,,,, 2 14 _~ II ~" , 

........ _ T . ......... J L'1 JO--m ><1;' ..... '1 

~ .... )0,00 •• ''''1~, '" d,,,. I)ILo ~ifkcc", "","'" vf ~ . lpI ",If~.,. ""PI"""" ""'" 
. ,. 1'<'" 14 )'C>fi, _ "". tIo.-'. , .. f'( ..... >Iud, .4><. r\OL "~h", Ooe ,,,,,,,,,,I < ... (.~")' of ""rt"" 
.. . ..-h ...... >«1 . A, .. ,; •• i, (, .e " 2Jlo ,"«.'f)", , "71101 T,""><" L I" ,!o< I~n ."'d~ (1'"." 
. , ." . l'I)n oJ\< LOm, "'ud"' ",., ..... " '" ",,,,,,, he 1<" '",n I',. CQ'<f 01 <I .. . I~ .. . I, .. ~ T,a"",,, 
1 • ..,J .- l't ru" , 01 LILt .I~ ... 1",'11 T""""" J. 

1ho , _ , ..... <"OLlOIti.,. ..... ..,. "",.oN in I'ill . ...... LiI<,......oI c. ... UfY ·c""",", 

.... Ih.,.·_ Ill .... 'f<_ ""'-'Y • .., ,_ ''1'1 ........... '" " ..... _ Lho .""""",n; "". ,1;"" . 1,,", 
'" ,r.. "fi<'<""" k ... 1 b.lLCd "" 1Ic .... 1f'L""" ,",,"!hod 1<)' (1 • .",\0, ... . 1 0 ~7f' I, 

Ilr..s LIL .... S AINU lJIs!';lLSS l(! N 

s ......... 

F,t"'"' n· l . II ·: .oM II .1 j'"'''''' tlu: 1""' .... ,g", at Ii>< ,.1>11, nuLl ,,,,.1 '" ,..r 
p . .. "",n, . • ",1 Ii • • ,""" I """n """" ~u,,,'iI1,d !T. t>It 11 ·11 .klnf « <., ,,( ,he u,,.. u""","" 

, 



The 'I",n'ifiu,i"" of ,I,." ,"O.k'''' 'YP<' by ,t.: I""'H'<I"",I,,' """1,,,1 '''''"' ,,,,,, 'h, "I",,,,, 
,., kr the l)(I!nl< .,"" I",," Illd free of I n)' nWlln< pl,m, 0' ,.". n.,w,,,, , Iq, ,," ""unol"-,,I 
The low ",,,,,,n' coyer of ,..d, ,I<.~ ",,,.1 Of 1«:1 p»<"",n' ' Oonf ' ~ i ,',,, ,,"-,,~ "f '"" ,,,,,,,"," 
'"C'''' '''". ~"'''T 1"'''-'''' cMer"'- on""", pi,"" i"".bi, ,he ":C',,,, 0" ~'" "'",,' homl, 'I~' 
'["01"'< '" '''~, re<c""' "we!"'- I". ""' .. , ' km ! • """,r or '"" ",n,,,,," n,,,,. ~,., fl"'- '" nil 
,,,,, I> "" ,,1., II", " .. , ", .. i ... l",otIl", . 111.' "",I ""~"" '" do ,," "SO 1,'0 ,'""I, ,, "~"~.,. 

s".), ".1""""", w", ," ... non' (~rt'"t<r ,h •• ';(~" Co.on hOIll 'Il< ili~, .,,,", I"", ,n, 
d"""M vI' 2m w 1,UI "":1<,, 'r~", .. d, " .. Tr .. " ", 1 (1IKI m ", ... ",d), T''''''''L ! 12~(l ,n 
,,'ow.rd ) " .. I T,ar1=L 3 12Jjl '" ,00",.,,1), Li .. "". 1, Ii, • . , ~"," .. r th •• 1)'l' <'OV,rl "<T< ""''' 
""''/li'LL'"'' " Iii< .~!l- '" 170·m .." ... of T"n",,, 1, .n<l .. ,he llrO_ '" l!tO·m 'ot'l'" ,..
T"n = t 1 I ,i," ,,,,.1, w<r< f"' ''''' on Tr" ,,,,,, I; I.,-,w .... , ,t>< 1"'''''''' "0"", """Of nw:cl<:d 
I'N ,"'ithon '" )' 01 til< III m Ions "'fm<." allllli", ,",." .. ." """""',"'.') ,>oil' "'H"Or ~ uf 
til< ';~I III m "~n .. n" {i,< .. rert'.", fr" IL"' ""y of l~% ) 

T'h< pILmL<ry ,uhl""a 'Yf'" for ,t-.. m'iorily of .I~"' I"o .. ,h arc f"<'ll:' of ,I<ad tw,1 ,00 
, .. ,I ~.,"n""" S".!;'""".OO benthic . 1,,,,, ",hK:h .. , ",ior><cd t" the ",,,) ,",,,,., .1<nl .rc 1<" 
ilL '"JI"tler ... 1 (~","""'IIL,,,I hy I",~e 001<11'0", {i. . .. 1I.oI,,,,,,~, n",<·","~"1. cn"<j>I"~ r~"""." 
",. 1f,"mlLil. !!!!!ll:!!:l, m nO! """'<>II, """', (i,, __ ,,",~iw'lMi' c,k;'.-.I,I 

A c'''~lar,,,,,, uf ,h. " .. ,>btr ,,/ """irl' [>I"",' "",',e;, .. ,I .. lltLt lire .t",~u,t "".11"", 
" ~,", ~""L"ifi.d ~"''"; I~n , 00 1'.")1 ""n ~ .11 ,hu" "".,,.1 , ,. Tu"",,, Boy ,,"<ai, 01,.[ ,I", 
.l~ 'I"""" " ",,,<1«1 on 1'-", 1 ,ompor, 1 .. " .. IlI) ""h II", 14 >1'<""" I<"~,I<~ '" I~n ITol>lc II 21 
n" 'T":<~" mmr<',~ion ",ord<d lIT l~n, n() • .-<v<r, .... quit< dill,«nL ,o.. \h:I, fllu,," in II" 
~,"n' I WI " .. 11, Onl)' 2U 01 'h, ~ 1 'P<"'" (,,,'looJn~ en" to«: co"llil\' "F"' ) "'eT' k\<u'ic.I, 
L< ... <o<lf", "' .. of ('01"""""1 "'~l< "f J'n Til< ,,,-..- ",""Oe' ","Id Oe .. ..-m.a,d to ohc .,< 
of ,,,< ~<rIC"Ii,oo I<"m ",urf" lor sp<ci<. of riJ.m<","'" like wl "'f" {RhOO<-.j>I>y") i. 1')77 
A" ""' •• "~ ""'I<.' ~ mor" ",I .. bk ""mOe" '" 'Oe C<H"P""""'-',' <odf", ;,,,, 01 <orr.-TTun;,y 
"I"" w., c.i"",,,t:<! 1' .... 0I11y ' PC"IC' of Ci1k~<>j>I>y", (gree •• If"") . nd P~ .. "j>I»", (hm"," . I~ .. ) 
~"""lIfj'd . Ionf th, ",,"'c\>, '11",., 'p<CIC' ~r< ,,,,,,,IT e"",, '0 ,<",~",ze., 'h, ridl ".l. ,ho,. 
,,",,'<,,' mor, rcilalll, ,,",h lu, '''''~ );'' '''''' (J"ly 12 ,. ~'" 1~ ' PC""" 0( ~"'''' ",Ill biow", 
.,~'" w., • • it,.".1. lhu " )'><Id,"~ , ,.,.IOf ly 10-"- ,codh<lc" 01 ,-",",.,nll) "I<", ul ~Y4. 

W,," ' "' 'P<"" cOO'I"",li<;M1 o( boll, ~"e •• Old braw" . ,~"" 01»<"'0 , I"'i,,~ 1~71 ... ) 
19')1 ",'<re cf:<''1',,,,d "KO ,,,"=,, 'h, (",rrlC"'''' or commu'"1¥ "er<, I,l<w"" 10",_ 
T"" "-,,t I 1.11l~ ~ 2 (5117 ~ __ I, _ 4<"H Ooly fiy" 

""~'IC' , , II '" 11')1 'MT'I'I'"~reriod,. 
M;''' '' ''!<''I ! d . ,h'lH o, 1I.ljn"'~. or","; " 1'",)",. Imp ", I- I', 

" 
In til< 1~1l !!oJy, ""Iy '" ' re""" "'''~ «", ,"ito«) (~"""''''', 1,<, ' ree",' ~'"'' Jot. "LI"r 

or ~" ... , 00 'I\y 0'" ""'''CO '11", ,k"""""t ,,>IT,," ""' .. ~", '''0 hl<", .~"." ,II'" (1,<., 

, 



!oj " "!.Ilk. ' .. " ..... "u, . nd % ~I .. ,""" ul!iTQ!.I ~ "'" pr= alJ" (f "k,grrmptw d .!",>!.! ."" 
"" "m" ''''''"'If', . nd 'WO ' ..... "'. ,,' Io~,... . 1.,... IPadJ .. Ixxy .... !ftIJ Twbo!ll!!' !!!!!Al1-
Only tw.. ,.,.... ..... 1-"_. . wa< cOMidot<lll " ' ......... .. .. ho<h ! 9n 
.,., 1'1'1 1 (I.~< It h ... ~ .. :" .,<~ no, IKOIIIed III 1m. "Of< 

'oo ,,,.,,,,' ,k." ""'"' '" I ~77. • '" . 
'n .. ,h, .. Oll><r ISc",,,,, ,, , '1"" j", 

('1;,,,,,01""0"'" 'u 11,1. .",,, ~ " !.5.Ji~!tl.!:!. 

,
'1I<II,;f..., . , 
<",,""M, I 

'""" '1"'<"" ,<?O,«d P'<"I~"I)', bIll 00< '!H'::'" J.ni . "';II , , \,, •• rId 1'01\'IIr>I,",i , 'PI' 
:: fLl.~ """'. ' , '., ~ III< u,,,,,,,, '""Ie 

._'~~"""~ p , .... ," tr~" ..... , 
... founll 

"""'_ .. • air " "I".norl ~~;s;:1~;:; "~ 
In 1m " on, T' ln>«.b """'"" ' '''" 
'''~.., I ... "',, ........ "", " Ii",, ' >IS"<' (I ~_ Ml <-....ul ""'. ue..cr.~" .I ,.,~ l"""", ~ d";n~ 
,I .. "' ..... 1'1" , ""'" ,h.., '!"'n~ ,lit (\Ill "' .... f 'U., w •. ", .. n . 

~",~ .. <. II ·~. 11 -5 ... d II ~ P<'''''' ". ,~"''''"'' "r '"' """,txt o>f ,po" ." .od pm;eOl co ... 
0/ ,1Ie ..... iro< ~I"''' (ToOl< IHI ",;dl ," '" n""", .. ,In,,'" .... I~ ,..., ,h, .. I" ,. """ q"".ilieO 
j~ 1'177 .,.1 IW!. 11>< pa~. 0/ •• 1 .. , .. "h,. l lJ-tJ_, .. ",.<IIL ... ", ... "" Iy. , • • "'" I.p' '''.' 
,"" ~~" ,-.l "*"- Tkld", •. ~ .. ,. ..... 1 .01l0I' ...... "mel ,I""'~' "" ",..,,,,nal. irI..uad of 
f""" ••• OIl ~ ~ 0/ ur:b PIli of ..... ...... ,.c-. nu"""" 0/ o.pco;'" . .. , JI<f __ . ",or. 

,'" _,IiuM..,. '" ... .... .,. ."" .1"" ............... " 
..-",i<d '. 1'<""" co"",, . 1<" '1 .... " ,.., Ir •• "".. T"""",, " <"' ; .~, 
h .. ",d 21' ,,.,." .... T .. o",,", 1 , I I .. «I'" \><''''''" !he ,,;'i;;,~::~;:~~~~;;::.;':.: 
of , .... lot "r~~ "r tOe , T."n . IB' ",rh hcij1lll' - "'""'" ~ ... 
h.:l ..... n ' Iw:"J77", ><1 I ' ~)' JI '0""" ... . ;' "'" 
... "' •• "' .... r]o,c~ ..... of,tr. I I r 'Th<1II". 

, .. lid" ,,,,I 1 ~1 

~i~fi~[i~~~~~~~~~~~~~:~ -, ~ E .. bn, rn .... c,,,.,.,.j 
I "" .. ,.,1 1 • ..- "a" 1% <>f , .. 

" •• h Oll' 1,(1 w .1~1 "" ",, "kon~ T .. ,, 'fC'). {1~77) «p<>r« d ,j",j l .. r; , I<l ; n~' '" 
B.y.Oil ,..",,,., .. 1,1,,, "', .. ."., of ~""I"" M boI h rhe ;rIIIC' ".1 n .. lOil oul .. ,,<I 11". 
""'"W;" ~ .•• """,n, .I",,~ ;,,,, ,,,,1 : :on<! ,'(1"',«1 I,,, .!ron U. )'" "'" ......... I",,¥ 

• 



3. Doodki. ho"",,,,,. covoced I~\( of th" m. !'It''''",'' [10< 2/>(1 .n<! 420-",.,.[ ... rk~ uf 
T"n=[ I (j,Ii<1Lell. ~trQ8 .• n~id ..,.-i,ILI [",I .11" .b<", SOl" hl.h, 1t"".,,1 , [h". m" (lll 
[I><' ,,,,", pa,'. n .. "[ "" ,I", "" .. " ",or f1t[ "",,~ T"""",, I .n<!_1 "",)' (",I,d,.lla ,,,.o,od :Ill'; 
'" 11", ,.of I"""'''"' I""w,"" _11~' ,n<! 3m rt""m .Ioo~ T"n>e<" I, ""I ,',,,,<,,,d !'N of th< "cr 
p"'cn",,' hct",«n 411,.nd .1111 OT",'m al<>n~ T"n ... ,,' J 

('ONCI,IISH1NS 

Thc ,ornr.""~' 01 '"< " .. ,,"" f'I'"" ,~,,",iriW in I'n) .",1 I'm ,ndnt<' that th< 
'I ,<, "', "" "\P"" I "-", ,lid ,I" n ~< ,I,," S , II 'h,,~ """,' "", 111< "han fO ;, not '" rpr i ,., ~ ,j 'KO ';uo 
'1'''''''' I, , . 'I""",' ""II CO"<' "r "" 'han I ',f' L'. ",~r>irK."tly ,'h,"!'C the 'pecie> ,'onlf"',<I,jOO1 
", '" ,," 'I<",~ ,I,,, lH 'pen,,, (e,eIL.I;"I' "'LI<1O" "",.11.0, .If''''l or 2~'l of ,o. 'I""'i" 
'~""I>ietI '" I~II ~'<'o 1'0 ... 1 .I"ng ooly 0'" ~r Lk '"'co ',,",oct> and ,'ool~i><<lI<" ,10,,, 1'.1-
""'eo. 

I, " ,,'" 1",,,,1>1< ttl ",.le • d .. " ,~,"","'nt ","",he, '" "'" ,Or """I",~ ""P "r 
:",""",,,,01,. , ... 1 """,,! "f" II' tI" .... j, .",r"""" l~ ,kne"'n~ The ~,«'" "H' 

""1<[("''''1'10,, I,., .1",,), he," "h'''''' nL oil Y 1'0" I",.d" "Ve" F""" to 'h< ~<s<n.,< .w the I.,~c 
""Ie ,bd"F"ncnt In tlo< " .. Th< I{~i"" OrO,,"" . If" 1'"Ii,.. boryana. ha. inhabi",d ""th t,", 

If."" ",d ,,"1<, ,ed n .. , 01 Tom,," R, y, ,.itlCe ,he '"JlIooT', I .. " ,~""'rv"'''n in I %~, TIL< l.r!l< 
,,"own I I wi1ich "'I.i., I",,~h' d.,,"~ f)cwnhc, ,,, 
i-cbru",y ( -, , H, 1~71 a.d 19'11 <Iud;', A~h<lo~l, 

'it I" e""",[ he "'f'I,incLl, .ho Oil l~ Nov,,,,,,,, 1'111 
"" "''''''''''Y' . f",w "~kh c,u",," ,I h< de"",ool 
f,om il! mb>tr"um_ 

LrrERAl'URE Clum 

,~""''''JrY. ,,~ 1'17~ S,,0:1,<,~" 'he l>ioln~y ~I <he red Ij~1<' Qf (;u,m, p." I 1,;",,,l>utKlll 
o( (i,I,,, 0" 'h, ".r ft", f>( (;,,.,,, r~" II' I);'''~'U<H'' (If <~~, ,"d I.IVa< of fe,h<, >< 
«1<",«1 !I"" "" Guam, I,'niv n'O;Jm M,,,,," I~" .. r" 'h R,I" 4'), ~j PI' 

B"kol'nd.l" I~7~, IlIl", """,,,",,,w<I,,,,,,, 
"",j I~·,,'h<!, 1'"" II 1'"""-,,, " .. I"" 
'H, pp, 

~, 17 "", In K II ~"""'lIlhll. (;""",', 'Cef., 
llollv_ (h .. ", M""", Latl" I'«'h Kol''- ,1X. ;; • 

1-111.(;,,,,,1. W.!: Ir.' 1'J7! En,'j,r:.m"',H,I ,,,,,""''",, ,"n,X"~',"~ 'he ~!owt~ ol lJ'''f2I)k~I~'' 
\lorl"", (R,.iLl J A~_ in ,o. ",lmi<l . 1 '0"" on r .. a,,\, II""""". M,,,",. 21, 2!r7-1211. 

(",,,I,,". G lJ. L "-1,,,,., ".1 H Mio", 'V7~ FI<"",,,' "",I d,,"i'x.",n.' ,,'m,," "f Lhe 
'oovn(~1 e"",,,,,, ,01.1,,,,< ,I~ac l)n Gil.,,,, M""",",,, • . I~' 247_217 

'" 



()" .'''' ~, II J, I ~s(, . Th" , ," ,J)' "f I~'''' ,ommu.ltit" '" ",rod", ."" ,,, pi .. " ",-" I"n W,It. 
rr .... ",m .. g' ('0 .. S .. , I-<_,,",,,, .j • .wl "". 

11 ..... 11 1111 ' 'In C"' . ... p. 1~·1(, Itl 11.1 1 11.,.1.11 l Ed.,. ro . ... ,.. Itt" ."" 1'<".0<"" •. • -.n 
II T .. ",,~, " ,>d ot. , !I. ;, . ~"J."" M" "" I.. !". red , ~.~, 4 • . i , ~ .". , p~ , 

11.",,1<, . IH I I'~ I r~"1 ~ 1<1"" "" ,I,,' " .. " .. I"'ntl>~· .1jI • • ~ ,·or.1 . ",n .. ","""", " 
"" .. I>ooI0r O':. I ......... , .. .-1 c;...'" .... u .. , b ",,,,,,,oncntO) "', .... cO ... " f<'k'}". l .. ·ft. 
II .... ' .. l-l r~ 

Ro"I.,. I),M, I <)~ l .~, . ,,,,,, ,n"",1 '~ I"'" u, the ,,,,,,,,< I"".h" .II " ~·"OO <<1 ,.1 """"IU''' '"'' 
.. ~LU' 'I' ""I ,""" I' .... ;,,~ " .. i ...... "".01 <ou ...... J I ... ,,, "'''' ''''M"",.I )~""'W'" "'~·l·. 
1",~. II<J1L ) 1 1"· 

R~ ~ "'~ UuJ",,>dc.li. 1\)1\,\, Thi'~ .. ,"',,' n'I"~' m'~ .,,"" IX ",I ",- ' J~"'''''' "" .. 1 
" .. ,om uoak<., bioloil",1 "",''' IL" ''1 ." "1",, .... ""d (,LIOn" 0 .. ",1 .,,, ,,,"",,, ,", 1 
P,."",·" ,,,, """"y. T .. ·" IIq'" IK PI'. 

" ...... M ,. 1'fI2. M""",oI.'I:JC"l . .... ' .... I . • Rd .104" ... 1 ........ "" h .. , -'i'«1 .. ,of S,,"')lI'~1 

Ofl ~>< ,,,,,r. oof (loJ .. " , Pr,"" $<"""," ,,,"' ... s.' ~<eJ Sf''''!, .. S' I'I'~'" l> fIOn. p, 4U·4-! , 

T" .b. R T I'm. l "" .b""iOl p"""" '" "'" _]11<) .... (t,,~"''' .I~""I "" u"", • .- . 1r,"1'i"~ 
.. , h Proc. Thild 1»I<m. S)mp . .;",.1 lied .. Mi ..... I: 11 ' ·)U. 

, . 
T.w.. M T , II R, U " 'r ' M S,l , I lo<IiuaJ IlI1 ' . M...,,,,, pi.., ,,. ~ ~- l7. Ill. ~ , II, 11.' .... 11 

11"-1,1. 0.0"' " "cr, mer r.. .. h<-.•• !'lTt II. T,,,,,,w r.lu(1i<., lI, i. (;" m Mori"" Lob " 
T..:~. 11<1'1- -1M. ,; . .... 1 PI'-
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F,.Id ...... a, n><Ct ...... ""' .. , tOt the 1~J7 """,Ii .. ,"",oy • .-... ,ondu<;lCd "" h'"'' 2(1.1977 
fm T"""",, I: "" M,y 11. 1~77 ' or ")'(I~' 1 r""" {, '" lUi """." ItId "" Jon< 21. 1~71 from 
2m 10 SOl' "", •• n.; >1>11 00 Jur.c I. 1'fl7 "" T'......,l j . 

ME'JlI()OS 

Th< ..... 1 ''''',''''''_ ....... ...-,utI ak><lt III< QIl4I.« u • .-cn "", woe "",,<)'<'<I 
in 1971 (Fie-: 01·1) AI ..... '" 1'<' _ II.n_' .... k=. .... ,. _ n&>bI~ "" ... <nf 
no. pl." .... d"",,, Ihc 1m ...".". dot sIIoTcli .. ko<>1io<>o 1'0011 .. ~lcll tIoo It""""" ........ 
.... nd<d Ifom ...... , oil 1_1 .00:1 , .. ,o,ni .. ~I< , T ..... "' 1 ... lito roorth end ro( ,he boy. w., 
I"".oed .. !hr. "'IIIh .. d of Gos"~. Beo<~ .. he .. .."... lorre bloo;l.l t.I<re.,;e,:j ..... bo!i< "'. 
I_ ... -arp 01",. II>< >IKIrcl ..... S ... _ .. )4 .... = .. &Del <Iroe ~<d H_I Coon,k. Iir. 
>han do-.... inluod ''''''' "'" "'''I'. ,... II • ...."., ~ ....... .....,~ 10 ~ n_ xn;onIly 
..... I<d oI .... 1a<j)c bl""t . >b11 ,11< 0100,<110< om ~ loid "'" ill • "'a .... d dIr ... "",,_1 
10 the .lwrflin< 10 tho .. "I<' m,,!", of ,It< "'" n .. pl .. r .... m,. dj """,. of 10m " .... " . T,"., ... , 
2 ... the "rlo.IdJ< ot II>e boIy ..... "' Ino:....t wtlerc a ",;,,:I dud end, .. ,'" shoe,I;". lb< foJ;,. 
I~I COIIpI< . I'", ........ ' d,-,,",« ifI\>nd .!not. , .. ....". .. lIf "'" ,,,,,,t T .. u_ lint 
_ ar.-..J til • II« ., III< <Dd .... Ill< Jt>Od and ..... WI! "'" .. . .c • ..-..d d i .. ,," ..... """""' 10 



Ih, 'h<>r<li'" 10 tl!<: OtHor m"li. of Ih,,.<1 n" pb ll"',"" 1 ,11,"_" "f ';1iI mtitr< T"""',I:I, 
OIIOe <cUln er><! <>I tho boy, ... ", Joc'led alln, nonhern bouod"y ofll .. Yp"" S.,,11 Pork, From 

,be" ,'"",ll", ",0<: r.,k """..d.,y lho .,...,,«\ Ii., """ laid NL irL. ",.",,,,,1 ,Iired.", ''''fin,1 
10 Lho 'Oc"lin< 10 'Oe ou te r ed: e of the ,ttf flot pl.dorm." ~"ta",:< of _\~I ""«r<. 

TI", COI.I co".,,,,"i,", "..,'0 'A.Iy' .. I.I"n~ ,ho Ihr« "n,"", ~y .""~ '"' l"-""t-ceA",«1 
or pci"'_'lu,""" ""h.i<l"e of Corum.1 .1" l~jJ,,, dt",,~bed ," ,h. "Corol," "c'",""" 'Oe 
lln"·or,,,y.-.f r;" .. n M .. i .. l.oOOr .. ",y Ted""c.1 R,poro NQ. ~g, pro 3(1-31 IR .. d"lI, 197~). 

n,;, "'., ,I .. ".",. U\,,,Md """ ,n ,ho 1~77 too"lin, ,urv'Y. Qui'IO"".r><! ~ ... ,it",.. 
"h.«","""" ,,,,I t"."_",,t d"", w"" "oll<ct<d ",i,"", ,0<: ~",.e (,, "' .... 0<1< of ,n",_otl. (livi,ioo, 
[~'" "'" . (Ii"-'flm",,,led .100& ,he th, .. '"n",O< . teO, d"r,,,: [he 1'177 bo",IO •• """"Y 

The "",", I '1='" o""o"",.",d ,1"'"'i the j>OIIII_'I"'''"' . .. Iy,i, On<hc,,< .h< fK<domiM," 
.. , I ""1"00II '1'<""" ,.."h,n .ho 'lOn",,,' ilf<.0, Tho p""o"". of u"""nv"". md Tlr< 'pc<iu'''01 
"",()un'<ro<l d"rin~ lite pu,n"'I,,",«r ••• lym, "'., dc'oflruned f", each 'ron"," by rual,"~ ",n
"'''''''' ",or~<1 vi,,.,,,",,,", .I,,"~ """h ",I< or ~l< ~""O<, 1m" for " .. ~ III() moler> or " •• ,.«1 
I'Jl~'h, A 10" 0( 'pe""" i, "'rr',,,1ctJ (or o",h ",mo". di,<nnlJ""cd ,Ioo~ .""h of the ,/tr .. 
~' ""'''' by mmbi<,",~ ,ho", eoc"lJn'crctJ dunn~ dlC puJ"-~."'"" anary"" ... ith Ihoo< ob""",cd 
fl"'11 >RO,kel ob",,,,,,ion,., T.bIe 111-1_ A ,"",e<! 'pe''''' h" fo, tho 1'117 ""V9 h" hoc. 
,,,,,1_ ,n Tol~, 111_1 which "",OljlOl"" " • numbe, of I''''''''''~ic A .. "" d •• Age, thot h'"' 
oc<mod 'on<e Ih .... Iie, '.""'y, Tobl, Ill-I .,," p,ovide, • li'l of ,ped" ,..,,,,dcd fro'" ... __ ~ 
of ,h •.• ub"",,, for .he 1971 '""<~ in, .. od of 1"'" tJIH~ of tI>e mHnbe, of <I"'e"" .. d ~e"'r" 
th .. w .. 1"'" "' ,I-.e ,.,1"" rep<>" (T.bI, 111_" PI'- 511 _I I. ;n R ... loIl.' ! ~7H)_ 

QU"""""" p'-"nl-~ua~e, "n,ly'" d ... or cm"1 "~"ny me tI,,,,OI,,,,,oo, (re<fIJ'ocy of 
"CC"""'~·'. ,Ie",,'~' .",II"''''''t>.K< 0( 0.0",.," ""«'g< "" "",~I,,I fur ,II UIC ",lovo1 .. 1 """I 
'pccie, th" oc<urred "lthi" oach ,,,llLo,,e •• well" tbe me." colony me, dt"",~ • .00 
pcrc<"'.~e of out"""o .0;-"";0 ".ILJ<' for tho ~n"" ,,,,.1 COmfll"IlL'y of eoch 'UblOn< lO T,bIe 
111_1 S,,,,,I., "'''""'''''0 d,,,, "' ,0<: 1977 ""'"'y r<f'O'Ill'.tok III-J. Pr, ~!-~6 '0 R.nd .. l, 
]'ni) '" oc,n ,eviled 'M ,""Ioded in ,h" report" T:tbk: III·) be" •• " of '" error i. 
,·,lcul.h"~ ,II< 'I<",j,y .. xl """C""~t of ,~""", "OV"'~, ";oIut' fOT ,ho ",.".,,,1 «..-.1 ,ul>w." 
'-", tho TumOR Bay '1',,,,,,,,,, No_)_ 'Ill< .~or ,,,,,",, ... 1 a,. "",It.-.f .'""~ ()"I~ '1""""'''' wh,ch 
,'(m" ;,,,d 'Of' I, (. to", I () f ~ 2 ~""'K''''_') ",",o:,d of 'Oe: t"" I "umber of ~ "",b" .. , '" '" j>le<1 ,,~h i. 
Lhe ,"bLOt)"' I' L,,"'I of H~ "''''''', .. ,), "'"",h Te>olu:J , •• "",,,ide,,",,, ov«oo"'I"LIOO of 'Il< 
okn",y.nd ,"I""",,, co.",~e .. I"". fur ,be ",~,I cO".I""'''1 '" t~ .. ,"'",,,c. The '"f<o<tcd 
d,"",y "'" .obmote "'''''' go "I"", fur 'h" ,~b",,>< ~"' ",e" "".-o,I"''''od i"'" T , 1>1< !II-J of 
,hi, "pcn 

F"que"cy di""butOon of ro,,1 colooy d "met", fo' t;«;, ".to<on, i, ~'v'" '" T.toIe 111·4 
r," 'he 1'191 rea,,,,,,,,,,,,, .""'cy ."'\ ,. T""I~ III_S (or ,be" 1'177 ",,,.Ii,,,, "''''~,.,''' '""'y. 
h"luelq ,Ii"n",""," o( cot.1 ooi<",y ~,"'''" (mOl.' for e""h ",hlOne i, ~i",," "' 1'.1"" III_~ fOt 
'h, 1'1'11 ,e.,,,,,m<'" IL""Y'.-.1 i" nhi< III 7 f", the 1~J7 h"eli"" """""""t ""v'y 



It,i'''''-''' ''''';'' .....,"'.1 fOohl .. ,'0( tile 1lH .. 1 """'" ll.iy ~." .. C\, .110 .... ' 1 LIw: I'«f wnc: • 
.. 1<1 ,u hl n ... " "","" , I<p,h. >nd £,,,,,,"1 '~'Ir'bu~"" or coral, """' '' 111< ... f p1 .. r",", "'. <Ioawn 

'" Fit "" III 1. 
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( Jot.< 0( ,he n_ """"col>l. ''f'<'.'' of ",. <0 .. 1 ""mit""" •• • I""S th< T"""", U" 
IfIJHo<ClI '1 111<1' _ I ~ '>Ir","t j oo 0<, .... , i>< frj "il'" ~ ",.r n .. .01.,[",", [rom 1M "''''<l1 1IC In 
,Ilr: "","" "" ""ord """ Ii " . A I~1<>LI!h ~"I\OIi<e»blc: 110,, & 111. Ir,""",,,. th< .. j , ,I so ,"" s.W<r.tHe 
<~'" , ,,,iOIion '''''''1 ,I« "'~II of It.: Irm~. ,,<I 110, pUof",,,, or T"""", "»' .. _11 
A, T ........ " I ..., 1 . .... ""1t, !Ioin, ,~ .... n:cl ll .. f!U<bm " lI' l tooly d oo.' ....... 'rspK" ~ 
IlIoc i,..,.. "'" HOd ""'''''I ..... U, ........ tlole> .. .,..,"" "",, If nrctlo"l'itl<11 ~'po>ed • •• ,1< <he "',.., 
'"",·"md . ...... j., Ul.«td to)' , <.1\,11000 ,noaI or ..... ,.', 00 "'l. 1>0" •. ,iIe "'of not pl.' [CO"m ".n 
be di_ i<leo1 i.," '" i ... , "" hI;.o, l moo,._ .><1 , n""'" """nidal pl;rr""" ,,,,,," ... , Tr .. , ... , 
2. ,I>< _ , pari Q.( ... reer II. , j, "'" . 1 ... l<d _ tIoc. Il1o ' 0"'" pblf"'rn ,emoi,.. ~Jr 

._,~ ..... '" 10 ... ,,,,, ,. A, Tu ...... ' 2. Ihr ....... ~·fil"" or Ihr , ... t n. , pLl"- .. 

.. mil ... .,.., .. T",nooc .. , .00 l • ...,t .... ......, Mlbm<o l<'! (ifih "') '" meg"LI, _ "!'IIi< 
,olief .... h 001< .. . h&l10", ~ ~.,.. •. ""I UcfO""loIU "II I(> '''''' me'<', docp .. pt..,..~ Thi. 010<1'<' 
OIl"" p'" <of 'he pl .. form" Tra",,,,, 2 ""' . In"'" di, .... "O~ """'"""""I)" 'hOI """""M ""'"Y 
.po<l" "",,,,,,1,, f'- on , .. . ......... _ rccf ..... ,in ,Old IIotper off·pkc/ ...... Jed >lor< 
"""' .. ., ...... OPO<"" more f1I Ie« <nOri<ttd '" "",1_ u"f 1'1001..,,,,,,. ,. ,hi. " ........ ,' 
.. ",-.&0, ,,,,,,, pan <If ~ ",""mn, 01 T, ,,,,,",,, 2 i< ' .... d .... """" uri 11>1 ""'" aM ..... ..... 
fu,,,,",, ,,,,,"' ,,rdcd. 

l .. ~ ...... oJ ,Io:,ed 11>1 pIoIf .... m I.wc~ "",.b.. .. hile -. ...... _ , ..... ,"' ........ 
'""cine ,,,.,, • few _ ""If ..,."",... , oIonic> ..... """,eo to ""'"" ...... , II< _I .. ~ .. 
00Ini",!<d..,. • """""WI< 00-01 • ,to>,:1< """ .. " .. . rr:I.oivfl, ,,;~'"'" uocmlllop <If _io •. 
Dtcwoc <>l illi' • .,i.""" on rot. 1 di>trlbu,;"" j , " .. "",,,,my to "'_"'" ,he rrc f plorform i.,O 
• nLl!l'lb<, Of . obzoo • • in 0,<:1<1' '0 ma • • • ,,,, I,,,i, qIOonli,."" ., .. ,.<ITI<'" of ,I>< .0101 •. lbc in", 
reef II .. plllf""m" II>< 11>1 « .......... _ .,., d"~d ;rua • _ d .• ,;a~~ . • M < ..... 1 
.. I>zooc> l k _ "'_ <nupot> It>< 1IIn<' r""n. doc n:d II>' pl.donn .. h",_ «rrr.m., 01 
• """,, -e.l ,m mel: I"" "u" """"",..r by • rh.~ >Indy Lly"' ...... ,,111 .... Ill ," 10 """ ' hd . 
• ,"':r" , .... 1 .... either .~ .... or ... _ , ",,,,.,od TIl< ",,"lered "", . 1 ,ub,- .... c"!'i .. , "."'" 
Iho! e.,,,nd, ....... ord of ,ho und IU b..,.,. 10 ,bout UI< middk ~ , .. t II" pl. '!""" ",'h"", '~ 
l.y<, <>f -'1 ..."jimo"" 1>«""". <11 ,_ ,. ",1<"'''0'' .. ;' b • .,iib!t: . """"' .. '" ".",,1· MKl 
rnbblr·SU«J < ...... ......,,, """""'''''' p.at<hy In d IM ,""'''''' ."""'~ ifni np<>'"" OS vi bor< ,~d 
.oct eo" I . .... ~.IIII" <><mI in "'" ",Ioumc. bot II' "'idely .,., ... Oil.oo n'll)I.tI, """II '" 
';zc •• '''PI for . f . .. · n'''fOItoll.\Io. pcd , oIoo>ie> ... b!.:f, ... 'ornmQI\l)' <mly p"nly .. " •. "". 
' .... 1 .ob,,,,,,, "",up"" • "Kit., of ... I. bI< ",idLh too,,,.," Ih< in,tII l""l """', reef Il>I pl .. form 
"0 tk ..... , .. ,ed <D,d ~,,_ "h<o. ( <)Oro< 'obtlt\' ""' .... no> or. p>O<h~1 di," n' ...... ..,."., 
.,_ nf 1 .... , """ de"" "", 1 <l>Ionk, _ •• _ .. 0( IDrt: 'm ,..,d. C.-I, _ ~oII, 



',"1111"'" to .b .. "d,nt ... it~'" ,he ".b"'.1< ."d ""CUT ,. """"ed ,,>1<)11"" .,,1 ",,,,,"I._,,«d 
P''''''' C""\f>O""j of "",,,d 'p"cje, '" ''''-'"''')'piC ti","<" of ",t>t",,,-,,,, .fld f"Hm< 'J'<C'''' 
TOe ,",<,lid,1 ""'" ,«f no< pl.,f.,.,n" T,on",-," I .. d 3 ,"'m ,iI,"",,1 i .. ". p"'<"'''"' ... 1 pool 
",II p ... n",,~ ,"b"",,,,_ The p"."me".1Id pool ,uhm"" ,,,,,up!<" ,11<",,, .. ,,,1 p. " of .,,",,,11.1 
1,I,Llmm of ,1l1 . bi< ,"'!dill lit" 0<,""'" '" .n IIT<~"I" ,«f ,,"', ,urf"o "i"" 'O,"In> ,"'.'e, "' 
<1>.110'"" ,,,",u:red dcp", ... "n. ond ..,k. du",,~ Ivw hd •• , U<>u~k, ,"l>bie ,oo.oonly """I"e, 
P'''' u( In. 'UO'''''. ,wi", •• nd "",.1,.", ieno"lIy ,11,,11,. me, "Ldcly ",,"c,ed, ,n<! ,<>UK:,cd 
'" bolo. ,n<! dcpre,,",,n, '"" ""oi, WII<T dOl; n~ 10 ... ,000"" The P""""'"' .uh">n" <""'""". of 
, f<l .. ivcly n" ,nd fWLlfde» Ted rt,(. Ill.-I",c tIoa, compklCly expo"" du",,~ 'Q'" lOck, 
SO-DOS w",'e ,urge ~ene"lly .«p. scdimcnl> .wopt <>ff 'ho pi"lorm .n<! co"b .'" gcnc .. lly 
,h,.",. buI , fow ""'<red hol<> th .. ", .. i" ,' .. ote' ~ur.'g "'" '''''', ""'y ,,,,, .. i. S<>m< ,mall 
coloni« ... ..-<11 " mi"", 'moIln" 01 «airocGI>, The ,obtidol ",,'cr r«1 nat ''''''''' l',on,,,,,, 
2 ,",'", dcSO;"bcd oOOv< 

R<p""",,,,"i,, "o~k.1 profile" ,row ,t.: 1<'<1 I'i"form "',.," di><Timio"«l ,k,"~ '"" ,',," 
",n"'''' .,,",;n I';~"" 11'_2, 

Sp«i<o Ahundonu 

A ,,,,,,I of 7~ <orol 'pecic, ,opre"'ntil1~ 2~ fene .. wo'o TC(or,krI fr,.n !1Ie ,torc, wnLbll.ed 
'"n>ec' ,r<" d .. iog ,tor: 11177 "",'oy. ood Imm ,tor: "",I< ,,,",,,,,, , 1<>,.1 01 n (orol 'pe"i", 
r<pro«nli"ll 25 ~C""" wc,c ,,,,ordcd dLlw'!: ,tor:: I?!II '0."''''''''"' '""01 (Tobl. 111_'), 51",0",' 
II", W<I< ,,,,,,,dod d",in~ lit< rw,l tt. .. hn" 'LI'~"Y 1>111 "or do';"g th. ,<:cooo re"""_""""' ,.",oy 
IOCludc: I) S0rOa'OJ!Q[1 hnlri., MwliOOUl 4q!1I!oellil. PI'''''' •• IlI."olall, Oooiamn OO:ljlll't . 
.00 Piolo","o, hel;opQro, cae" fr"'" ""ilc ob,w~ .. k"" in 'he ,ubOi~" ""'er ",ef nO! <(HIe .. 
T"",w 1: 2) !.obop'yI~. CRrymOO" from. ,in~1c <>bi;crv",ioo i" '"o 10 .. 1 ,ubwGC '" T"n,,,,' 
I, ond )) • "ncle ,"".,m .. y!"" Pullu"",,, JiJJ:l:JI.!; <,.-oIli,o ~,,, "'" coll""oed fr"", ,tor: roof of 
, "",II d ... '''''y ,. ,,,,, <0,.1 ,uu"",,, .. T" '''''' 2_ Cv,,1 'f":<k' In., ""r< ,,",,,,led <lurio" 
,he """.>d ,<"'"'~"c'" ,,,,,,or b,,, "QI d"rOli ,tor: r,,,, b"eh"" ,ur>'ey ""kKk, II 'hT«: 
occurre",e, of f).mm2<nro Ir""",.O"I 'p, II . tId • • ;ngl< "".,,,,,,,",,,, 01 ~J!9l!?!i ~qnT£!!.'i! 
Ln ,tor: ,u",>d.1 "",,, ",ef nill ,DO. il T"n,.,,, 2, 21 Ac,,,,,,,,. h,,,,,,,, !ha, ... " commonly 
nb'.r>'ed .nd «,,,,d<d ;" 11 poin'.qlJ .. "', quod""" i. ,he .. nd ,00 ",,""rod c",,1 ,ubroll<' " 
T""",,, 3: ond J) , ,,"~Ic oc<lIITen<C 01 ;1 .. ,n. 1",,,,,,,,,\1 ,.h,_,,, .. " 
'1'""",,, I The pre","," of fr;"~;"~ ,ul n" pl .. lorrn 
' f'PCm '0 bo: ,",c-en' I«T.", <loc<" ""., 
<IT <1L"io,t ,1< " ;1<,, <ll""Y' cond,,,,oed hy 
l'IJIl',~ 

I (lnl 
''111 0.",1"" "",,,,,,,,", "'-'-' y 

,n)) i. ,he tale I'IW', and .",Iy 

Ov",,11 'r";'" ' '''' ~,,"u> , I .... , .... ,,, ,o""tlcd for <"IT tr, n",,, ~';Jl~ II>: '~11 ba,e'in" 
, ... ,'cy "''' 25 ,peei<, on<! 12 ~O"<r." T"o,"c, I. ~7 "I"'c;'" ,,.11~ 1.'<"'''''' T,,,,,,,,,, 1, ond 
26 'J'<C'c> ,nd 12 ~'ne" .. T"o,," J; ".1 d\l,;"g ,n, 1'1'11 "",,,,,,m,,", ".voy "''' 21 .ped •• 
and III ~,n,,"" T",,,w 1, 71 'pee;".oo 2_1 ~on< .. " 'fran>cc' 2 .• nd 12 'f":,1<> ,nd II 
~""'''." Tr"',"Cl 1 (Tohl < III_II, 



SI'""'" ._ 'PC' ..... ,.,'" Ill< ~1ru>U' .~\Iro<1C> ",.ommi",oo6 """'I; Lhc: !ho ... UO>«I ... 
~,. •• in l.bl< !l1 · 1, W"~", til< 14 ,ob."""., dj"",;mjn.ted .1""1 tile w.. """"" ".I.I. !b< 
1991 ,. .... "n"'.' """ey "" ... tt.j , .... , <p«IU _. hod ~ by 1 Sptcia In I 
"'b ....... l opr:<'" I . J ,o!»o!ft!C\ • . 1 .......... ;.1 >Wz.ont,. S ",""I<. i~ , ""ror.e, 6 <pec ... ,ft 
I , ub.on<, I n<! I 0 ~.>,,, ,n I ,,, 1>,,,,,, OJ"" U1< .. ,I", 1'171 1. ••• 11 ....... """"' , .,," {T.r,!. 

111· 1 f. Th< ""'" ",,", .. bl, 'IOC' ........ i. """ .... . ~. "' .... ...r .. olio """" ,ed n", Mod 
,.., oadC mI <orol ~ .. T,,""':I> 1 ..... J, """ I. It.: •• hoidol __ rnrl n .. ""'" ., 
non..", 1 , I. til, .. od '.~'''".'' ... '" W<rC ","n· In<i 1I.",· lok! inc"' .... '" U\C ""'''bot of 
'fIOCin r«:ntd<J " T,._", I .o>d 3 "'P'<t' .. I~ AWl .. '" ,too,. ...... I""",,,,,, of 111 """"OJ 
'..:(Kdal ,n ......... ",d n ... "'IC ... T ..... ~ '!dorinc "'" IWI , ___ ...... y, IhoJfrc< 
... ~; Ie,. "",irtabk be" ... ", of 'll< 1.1 •• 1 "'gh<, ' 1'<";" ,bund.,,,,. ,h ... (59 . po.ie, llhan on .. 
InM« ".f (1;, ",hac 1"",01 """it •• ~_ .. r"'P"l " "",, 1 '" 5 "P"';'" ,. IIIIe >&101 'Wb>o.,u 
-"rom' .... 11 .... cin i ..... ""11<, ,",, «nl ."1»00., " i, ......... _ , ..... ""' ..... "'S9 J'ln! pte""""" , .. """,I. ohOI """,ned be,,,,,,,,, Lhc: \9')) ond 1991 . .. ''',,"'''' """.y<'" .... n' 
m.ijur 1,, '01 '" ,«1",,1., Ill. _ r 01 '1'<'." ~ Irnn\ ""' ...... , "",I n., .. T".",,,, , 2· 
....,.;. , .... IWI ' ........ ' ..... ""WJ' ""Iy. " . A ~ _ , .... 4J con ;g n .. _ . .... 
n~ fud_, "" f . ..... 0'9,,,,,, .. II>:: "" .. ' ,,,,,I n .. """,.f T, .. , .. " ! . 

Tbof< "'" 1;,,1< , .... p ""'" .... " ;. '1'<"'" .... _ to<owa. III< 1'117 ...r I'/Q I 
"d"'""'"'" ~,. It! "'" "" . 1 ."~ • T .. "=,, I·), and on \he ""rei" ,td n .. ,"_, " 
Til""""" I . od ~ (T, bIr: 111 · 11 

Cocnbomnc _ \he 1'171 and 199! ~1' _ .... , ,...1<><4 • ,,,..1 d ~I 'JIC><\t. 
n:pn"""~"~ 2S , ..... "'., ..... " IUOrdM tr."" .... ""cral' f"n~I"I! , .. I nil pr.l!orm., T"""", 
II.~ . 

Cur" co"'"'1 ,.'" ",,,,-.x, """ (. "."mba of ....... ~ """" """"" .",.,"''''', • ~ 
.. ...ronl 1I<0, ... ion, " ~ ""I"", ,j" '""!"), de." " ... I<l potc"""''' 01 , . .. 11>1< "( ..... ,.~. I", ,lot 
........ , • ...,.0" .. 1Ii«';",i ... ,"" >Imc Tn .... ' .. I·J .... ,i,," ;., laMe 111·1 I", Ill< lyon 
..,.,"" ........ """'y -r io ',.bI< III-) f.,. III< 1'117 bo;d,,,.: _,. 1kNtf,c. IIIIe ,yn bo""l .. 
_,""" "'" 1991 .... "" ........ ........ y. Ill< pol ",,!,,,,,,, •• "e,""""" ,I ... io"'""Ie' 110., ....... 1. 
"'" 14 I.b,,,,,,,, diao:rim;n"«1 . ,'"" ,o. ,n",. ,,,,,,, ... , ...... moon """I ,._, _" ... ., 
1IKf<""""" Q..,~ ..... '.....,., ~ wb7on<a. and ,''''''''''' _rc.""", .. 1 ... _, "" .. 
<Im,,'Y ............... 10 ........... """,,, .. >«I .. J .ublMe., oro! ,.",.;""" .,~ h."~ II I .... bootle' 
oro! IlIe pcn"""'I. vi ,,,",,,',,, '0> '"1,''' by ",.,..11 Onc''''''~ .. 11 "h~,,,,:>, d<>; .... ocd .. 1 
lIIbrnD<. ,,.oj ,~ .... , -""'ted., 1 ,"b"""" IT-' 111-2 >lid IIBI 

AW>ou~h Ill ........ on ;"", .... in "oml ""ony mc """'ten ,. r"" oM "" QIld 
_""""'" ,,,,,,.,. .. ""'" Af .... ..,"",,"" <<H,.,.o;.,., olin . ..... ,......,1 _ ... "" .... """'" 
colony.; ..... 1I<..,..IIN "'",. -.I ruh"" ... /"" <Oft" ",,,;.-,,,1'0<1 d""", ' he 1"'1 ",,""yl, 
i ... ,mali ... In 111< 0""', ,«I n" ,wb.on< •• _ Ia,~e" I" 111< ...... ttred ,00al.nd COO'" ,lib, ..... , 
duri"i touch _lLWII<'" """Y" A ,_i"", of u.. h"'l"'''''Y rl~,," of . ooa) ,uIony 



<i""""." in T .1IIe, 111-4 ,nd 111-5 st.""" Ih ... I'hoo~~ 211'1 more eo,,,1> ,,'m <nco"meT.d I. ,11< 

rool1l-quaT"', 1r"",CI quadranls during !h. 1991 .~<e"men' ,u",ey 'h'" <lu".~ 111< 1~77 bo.",lin< 
,u",.y .• he ttl"'ivc I"'fC .... ~. of ,.,...Is '" .",h .iz< d .. , h,' rem,ioe<! " .. rl~ II .. >an", fur both 
"",,,,,,,,n" In OO!' .... ""1><nt wrve~, OVO' ~I PC""" of 'he cor.l, C"""",""«" "" ,I.: 
r,,","'" ,...,. ., !he Il_~ "'" ,i.e 01,,, .nd ~v<r 9(1 p<n· ... of 'he """I< ,,,,,,,,"'md w<re 
'11'.ll<r 01,," 211 ,n1 '" (Ii.",,'er. 

'11,< "ml ",~";r",,," d"n ~o, ,. ,I.: community .IT" ,""", of ''Of.I, on ,0. hill~"'1 "'f fi" 
1'1, .. r""" " run"", H .~ ".,." .""e.,.. '" """I <k""y ,lid pcfCcn"gc of .ob>t",. cover"~. 
,,,,,,<Jed "' <I"", or II .. I~ ",b,ull< ,,,,,,",..,",e, b<,,,,"" 'he 1977 h ... Ii .. ""' .. " .. '" '"""Y 
.nd the 1'1'11 re',"'"'''1<''' ,u",oy (Tab!<, III 2 and 111_1) Some of ,1>0 ""'" "",",'C.bl<, b," 
f<'1<r<lly " ... , 'h. I .. ~.", ill<~'''''''' occu"ed '" the inner " .f nlt ... xl ,uhu,"", "".,..,"" c" ... I, 
W<Te <'l<OOlll<1ed .. 011 ., ,h. prn"'·~ .... "er Inn,., __ ' 'Iu:>d"",,, dorin; ,i>e 1<)77 a"'''fntr •• '"'''OJ', 
A, 1'r .. """ I. uver 22 1""'"'' of ,he 112 ~L>a<lr:'"" ,hat ",-"oned ",;,hi. ,i>e ,,,'" '.[""1>< 
'''"UlLII,,,1 «..-,1. ""I,," ,he ,,:o'c, rodiu" .. d" T,,,",,,,,, 2 over 6t; fI"«' " of ,II< 1111 q ... """" 
,",ltill" ~1< .. rod .ubw"c , I>u <",,,",oed <0,,1 •. 

o..,"~ Ol<h or ,I", IY77 .Ild IWI P<>""-",,"'I<r , urvey'. ' «M,I or ~II •• 111«' 1''''"'' 
",re e", bh.hed ,looK r"m<e" 1-) (on poin" co<h .Ion~ '1',.",0<1> 1 ",d 2 . 00 1115 po"" 
.I",,~ Tro"sect 3). r"ul,;,,! in 0 101a1 01 1104 .a",p."~ ~ui .. J"n" (4 ,t .. c~ po"'". Cor." were 
,,,,,,<J«I '" J7,U pc'''''' (4-46) ur 10.:- q"",hont< d ... ;n¥ lhe 1977 b.,.,I,"e ""'.>m<," "fY'Y'oo 
,. ~~.4 1"""" (('55) of ,he ""odra .. , d.rin~ tile IWI «"«, <11><," ,urvcy buri.~ Ih. I 'f)7 
""eli", ., .. "me" ,u"',y ,,,,,i, w",e n<>I "''''''''"t",ed in "'1 <>I tI>e poi"l-q .. rle' .On"",t 
quod"",, within Ihe ,Or .. iot1"' "ef fiat .. nd 'UiliO.", (J24 q"""ro""I .• nd in !he o«lor reef fi.l 
p"<m,,,' <ub",,"< "1'",,,_«<, I (H4 QtI.or.",,1. '0'11<"" duri., ,i>e i991 r""0<.111",n' ,.",ey 
11", only '"",01 ..... ~«< car.l! w<," "O! eooo"nI<red .... ';n ,iI< ;"r= ... 1 n .. ,,00 ,"hroll< " 
""n"c~ 2 192 ~UlId" .. , ). 

four ,h. uve,,11 boy the ""'" cu"'pi'wo", 'h"'~ .. i. oolOl'Y , ro..-,h f",on h., toee" • 
","",,''''0 ;" ,0< .-nI"" 0' c«]>iI<". col"";,, (tom ~Ij I(,K',I, of 'h' '01,1 mmmu,,"yl '0 l~l 
124.5% 01 'he ,otol commur.ityl, , na ioe",."" ill '" mK!lhc, 01 rn,,,,ive colonic, from 15 (7 ~% 
of ,i>o ", .. I '-'>mmI","Y) '0 111'1 (I~.~% of 'he " •• 1 "01,.",,,.,y), e""",,ti"~ "Uil,"l<' r"on I~ 

(.1 4% "r the ,,,,,1 cnr"m"nity) '0 I ~~ (2~.4% '" , ... "w,1 <".""'.""y), ,nd ful,o.", wi .. "" fro", 
44 W~'{, of ,he ,,,,-,I oomm"oi'y) '" 117 col~, (I~.4',I, ,~ ,~< t",, 1 ,·on.monit~) "OIn 'he 1~77 
,"xl IWI 'U",O)' r<'f'<c"v<I~ (T.hIe. III ~.oo 111_7). 11 .. ,h.",,,, in tho rel"tive pc""nUl ~o of 
""1"''''' ,olo"y ''''''0>". pr,m.flJy ,iI< ,,,01, of 'he I "~< .""e'", '" II" 1l .. l>lx:T ,,' e,.,,",,",~ 
,·"I,~"" "r IW">Ir<' ourO"". "" "'ore ",oo(le,I" tho; ,",.1 . "~ """<Ted ''''.) ""'<>Ite.,' 
,-.. ",ce(, I and 3 "i>er< ",,01, W,r< .""' .. dur"'f 'hc i917 '"'''9. aIId f,onl the """co", ill 

"umber 01 folLo", rno", 'p«i" «<:<>«led Irom ,ile corol .1Ib,"", " Tr.n,ec' 1 du"n~ 'he 11>91 
'mvcy IT,hIe. 111-2. ], ~ .M 7). nere..-" .1", .n ''''''''''' in ,he numb<r m .. "'·c ""lOllY 
io:>rm. of roo", 'PC"" recorded .'ot1~ ,II< "'''''''''', p"~,,"I,,ly", Tran,ce(, I .",1 1. d""n& 
,Ie, 1'N1 '"".-er. 



Ui" , ilIution r.nm .. <ll:...-aI Spocioo on 
. ... Jltd' rbl """10<" 

.. IJ1 ;"","'", "LIOO' ~I" th a, '""n, >11 .. 11 e",-...,-'I ;"~ p.leh., • f.,,· 
' I!.I)J"',.. II ..... , ,",,<1,;""' 11) 111".".. .. 1 ... , .. , .. ,," , .. I n.. ...... 

1'"" ~"' r .. mm9cOll " , t>.f>I .. "i)' rc",.",",-.1 "" ,11<' ftel n .. [>1,11", '" tJ~ ~. "'""i'Y.' 
r, ""I'M' .. ,. E. "",\/MOL"!" 111< .. Ih<<< .... , .. , r""" ,..,.,.. ' I ...... " . ', ... <10.<1)' ... , 
_lin . .... "h .... r duml ..... loc&l .... , 01 .... """" lUI" I'bI pI<rI"",, ..! 0..1<1 1«1 Ib1 
pl.lf ...... .. 1).,.,..., 1. Ouri_8 lvd> wr"",> I . ,.., f: 

, J .... "t mo<' .t,urld.n' i. th< «". 1 ""'" " , 
II> .... 1ft 

pI .. I."". ,cd"",1M , 
,~ , 

.... ,.«d ,~ '''''~lty ....... "' "' '" the , 
,eel n.. IoU""""" and , Of< ... ,II< ....... O<d flu 

...."""'-, d." "","""" ,h. '''''' 
<po<ic. I, 'II< < .... ! "",,,011< ", T""",,, • 

1*"1' 01 .... rool nil pr. tform 
["."""." "'" be "ml"'?'''H~ 
.. &lot ~ .... oI .. I><on<" T_, 
_ ..... _1 .. ..,.." . 

1IC .. ,..,<d c"""""".;,~ of """II ,,,..,,,i<. 01 

,.~ 

" >«Ii""", ... 

, . , 

, • 

"" . I <""'UI,"", 
IJ ..... ,,& ..... 0<1 in ,II< , pI",,"orm ..,., ., 

" 

" 

1'/'11 ...... 1 ;' 'PP'_<d ... II< ___ ~ 
. p. II _~ ,",If _ <Iurl.g 

or n..,,,,,,, 1 . .. he,. UHCC <ulorIie, ...... 

i" lilt 

·""'·Y 
II.>J ' .. na' .... 1 

~-'" 

... ~., ,"b_ .t..."3 
,yboo"o<e, b)o 

" r .. 1Id·,1 1ed 



AIu,OUf" '"" I'mil) Ac,opor.I ......... ,he mo" <~v<"o f.mily of """I, "" ,I., re.r n" 
f>I"'f"'''' II~ 'PC"'" dU'OIlg '"" bou, "'''''y'l, ~'" ,,"Iy 'r><c"" 'hot wm ob",IV<~", con",..,,, 
0' ,OOnd,", "'.,. Am"'(>!]~, A, i\:"mim'a ... d A, A, r""",,, I, 
=riI w" 1"", .. 1 "' I", to"'" ... Od<ly di""t>voed ,k""'f ,he I ' 
w"' '1,~IHly ~)we, 'han d.,i"~ the 1'177 A, , .... ')()! 

"I>s<,,,,d '" '"y of ,tIc four ,.b.ol1<, ,II 
In" rlur",: lI", \'1'11 ,u,".y_ Th." ... ",. '"ry ''''''''''' '" ,he .r.mG.n" •• M 
'"I~"'" ,,"""go by Ae,o""" i!lll£lJ. II T, .. ,,",co 3.,.11 ~'" .""'1 ,,,,r n,. ,.b"'Tl<' <1Irri"@'1l< 
1'1'11 '"IVey, p;uue", .. ly in 'he ,,,,,"ored ".-.1 ,.h,,,,,,,_ ApOIlOI! Kom'n ....... , rel,,;.dy 
(O"',"l~''''' dllT"'g botiT ,.IVcy period" bot h.-d. 1"'''''' ,."~. or d;,lIibodion du'm~ 'hc 1~77 
"'IV<)', A"\IWf'l\ymie~jjj i.""w ''''''' .OOnd ... in Ihc ,",110" chMl""Iu,,, cllt, :re1O'" 'Il< 
'-""e' ,,<I II .. pI .. foon bo'" .. n Tra.","", I ."d 2 ... """ " """"" " ,.,."<r<rl du"'P'_ 
A"rQOO'ii f.""lOS w" "'" ,<corded "",irr~ the 1')77 ,",v.Y. buo duno; ~'" 1991 ""'<y it w., 
il)U,oJ w be q,"" oornnlOll ,. the "".n.,ed 0",.1 ,,,"Wile .1 '1'''0'''''' J , ,,,I II",'" widdy ", .. to,m 
'" ,I" , .. ~I ,(01)<011< .1 T, .. ",,, ) . r>rI 00\<0 '<of n., pl"I",,,, '''''' 1\ r .. n"", 2, Eith<, 
A"2JlOI' fmlllo," h .. bc:c. ,cmuted on'o u,~ -;-unKIII lIay ",d n .. pI .. r",,,, '"><'. I"" ,~n 
,u"cy. 0' LI,"'" ""ltivcly '''c ,tIc" 000 "'" ~Ixc .... ed_ In 1972, mic, of «e<pI,,,,,ally 1",,
Hdc, kJHcd m, ny 01 'Oc "OOo-c><c.t ACf2OO!l ,hdc" 00 .t., IIo,." p.~, of tt.c ,cd n., pI.lform_ 
A"oooll "pro;",,\>. w" p.o,,;'01 .. 11 ",",~i.o k' prnl",,~C(1 "I'<>M< 
Beforc ,ho wi .. of low tide,. R.M.II (I ~71 .1Id 1 ~n) f<,,<lIIm A_ 
n"'" wide,,,.-,ad 'I"'cic! on the ,«f nit pl"form or Turno" h.y_ 
""'''Iy killed off d"ri"~ the \9i2 10 .... tub. ~.t' rcw " .... iviITg citJm!", 
flali.l,h< \'177 ." ..... y, h.,. ",ooIoniU<l to. inn<T ,eel n., .ub,one, at rlln."", , 
".f not pl"foTm ron< " Tlln.r:cI 2, A,ro,c""n' A,rowro 'pee",' .rt found ,n l",,,.IiI 
"t-.m<~'",c" ,I" ",.0, ,,<I n .. "".1 ,"'W"" b\Jr ,i""" '~.y f .. ~""", ~.,;Iy dooinc "orm, (.nd 
f,om l""f>I< .. , Ili., "" rIl. re.f .r>rI ftom wHld ,",rOO, ro..-d, .. ,d' bo., ~.mcl. OI'm, .,< 
'"n,port,d ,her.".n:! K> 'ho ",."o-rcd ,,<>r.l .r>rI "nd 'U"'on<' oy wov. tr'"<port wh< .. 'Il<y con 
be,,",,,, <",bli,ircd_ Soch tran.portod oolooie. m.y " ..... ;V<.M ~row for. time. bo' 1><""", of 
1""iot1ic .. rr."", 10 ... ,i<l<,. ,,,,,, r<ml"rarul< <I<v .. ioo '0 ,ubl<Ih,' Of I .. t.al 1.-.<1" ' M ",OmT 
w>V< 'u,~< from typOoon, • • 11 hal to. ",,,,t 'o~ .. ' 'I""'" ar. ",I<d .. uopudic"bk ,.1< ..... ;,--, 
pre""" ,0., k."p' «>,,1 """,i,y. ",","'"'' e"""e', .,,.; '1"<;'" .bw.1",," klw in "'hHdal me"." 
of II", ""d "oJ ",."m:" co,.1 ",",on,,, , I,,"~ 'he Icn~LI, "f Ton"" B,y_ Mo .. ip<~, k,I>I!I .. , '''' 
",,,,d<:<] .1 ,0.: .. ,," Ii" sW,,""" dUII"g 1",,1, lUrvey', ... 1 M""i,,,n ", .. thell " "h",h W", 

,.",,,,I<d In.,, . .. , ~Ie O«"""KC ,,"TI.~ '"" IYJ7 '""''1 Wi> out OO,,,ved Jur.,~ ,I>< IWI 
,'''''y_ -11", "'''."''''; ~ >pee'" of Am)oon .,oJ 6 'P""'" 01 Mo,l\;D\llJ 'h'" w<r< ",,"ded 
,I""n~ boLl) "lIVey. wc,e ,.",!Ctod '0 ,o. rl<cf>C' pu" 0/ 'hc oute, ,cd 0>1 pb.lfo,m" lIOn",,, 
2 ,n<! ,I>< <0,,1 ,"bzOTl< '" T"n,w J, ",I><,e 'hcy .T< eTtll<, roTC '" LlllCornrnon. lO""timc, 
r<".-c",n,"rl by. 'i.~1e OO,e",";on, A,<rsQl>O<' my,,,,,,hrholm. "'" ,mly """' ..... ,1 ., the """or 
, ... r ~., 1'1.,f""" ,oM or T ..... c, 2 during bott. ,urvey'_ 

01 ,~. 'ix p>vonid 'I"'c;", 00_« .... ,,1 or> 'he ",d 11 .. f>I .. f'~",. Di",o. 110;0.",1. " ,tIc 
"',," .00000m . ,.1 ~., ,~c ""Ie,, (~",,;I>u'i<.>". " ".11 "'. I'igil"r "I"" of ,01,,,,,to CO'<f'~< 
,h ... lly utll<, c"" , on ~'" 0",.11 ,«f nar I~a,r(~m I~,(,'k in the (" .. , r<d II .. pla,rorm ZO"C 
;" T,,,",,,,, 2 dal'n~ ''''' 19'11 """'y ".1 ~ P;' '" the "",1,01""",,, ha",e,'t 1 d",,"~ ~'c 



'~77 '"""~ I 1'''9<9 dew ..... I","", IM~' mM,"yp;.; bo.d . to mOd)' 100:. ..... "" , "" lI>c r""f ni l 
p,,,r,,,,,,, p.,d,,"'"'' '" Ih. '''.,i" u( ,n, , .. 110 .. <'~." ... I ,h .. CIl" """"'" 11>< '''"." pLi.,fo<m .. ,.....,." r"""" , >till 2. _ .. _ 1", .. 101 lim< . , 1"<oI>obI~ ",,'or, ...,... .\Otow.ol< "" ,~ 

""<DD ~fUfm ''''n ..,...,... " "'cI" ,. 1M .,...I ... bronr a) 1 ,,,,,...,, l. 
, . _ """ Iud • ",id<, of diwl""""" dunnc 

" ~. 
I."' ru","~ 'I' II h . ... fcm. ,O<J ~I' 

(.""n",;"g 'l'. 11.n, "0''' 00'' or Ito< • h .. , f 

I _1 P." ...... n ..... ' ....... ""I" __ ..... ,. , lI>c 1'17J ...... , 
0<'< ....... , ,n . 1>0"' ......... 'k """" «<. II", pIolform lOIl<" 1....,.., 1. 

In ,~ r..,..,), 

t>o<h '"'''1' i" '~e , 
ope''''' ,." ... d«i d,,"'. 
Smal l <OJOIIjo • .". 

, 

.. e _ Iy 

.. bzone •. 

" .. ""'" 
bi,i'>et in ,,"''' 

" ~:-;~~~. ..." .x,><rwd ~~<in~ 
;; , i'wi!pi .lhomo" ""c,>«l l 

' " '"' ,,"'oprud ,.,""1 "'" "'" 0,"",. 11 ,..f fll, plltf.,,,, ... " ... _n, ... "'. rd" SO "' . .... oro .... _ oJ,../kMftd i",,,,, 
I ..... ....-d p;a:e. of ....,., ..- ,...., •• or by ..... ..., 

s..:II <"<>Ioftin .." ..... "'" , <0111 """ d<"'kifl 
"I' ... " " "" 0101. in d,IIffiC'" •• "" II. tl>< .... '1 

, .. ef~ .. ,00'''''' '. S,..,ted nod ",", 

Tbc ' W I _"Q ... ow'" .". ,"" otound-e of w .. . ,p<' ill .11< <on' 
01 T"," 1oCU ): " 

san", J. M,., ", .. «,,<I 
""" ,.00.1 ... 

UIi>zM< .. Tn"""" 2 . ..... ~_ i. doe .. "" ...d 
r .. n",,,, , • __ , .... , OO<k. .. ..,I,I1i~"" ; ' or.. ~;'C,;.;.,~:. 
"0'" .un''''''', .... 1m •• , i. ,lie "".1 ...... ,,""" 
• '" I " '"'' ""bzon<. ~""'f 

"" ....... ,II< ""'" 

",,,,y. f\oritn~ 
T ... 1 , ,,,, >PC"" ,til, 

... ." r ,.on." rr.."", 2 
bcot. """"'0. 
Ihry orr <"""'- on 



n.. foll"" .. i", "''''''''I)' '' b> <cd """" • ~i"", of ..... ,,,. 11< <>f . 1'111 !>.,.:hl< 
""'" 1 01 ..... """ I """'" ..... ",<-1 ...... 1lIr .. If"""'" « ... ""' .on in h~ ,u III -I. 01'<1 • 
, .. , ,,,,,,, ,,.,,. ... "'<~ """"""ed .. ,I .. ...,.. 'ore<' ,,,, ,¢<I 0« " {"", I'<n· ... !·. ·h,olf )"'" Luc-r ill 
1 .... 1. 

H.""h 1.".,. 

"",,,l Ib ...- I .. """,. lin< 10 .. , " ,1<111""' ,." lit btl,,'«. tile ,",. "id,:lJ to< ( t... ~ .. ",h ~ I""" 
" 0', ) vi ,110 b1:",h "" ' M I<d pi .. ,,,,,,, W "'" .. ,. ... i". .... ... ~ ...... ...-ro ., .... Ill, .. 
" "" .. " . , . .. ....... , ""'" .... , .... """ In' rnidal ..... "1"" ... 1 _ 11 .. _ I", Iho ' ''''' 
'UI .<,.. .. ~ " .. " iB T. bIe III II. 

... 10< .brn. ""'.'fI ........ . ldocw "'" ..... "' .. I>=> no _ 1«.bI< dl.oo~, in to::",'h 
I>'><IIIl " ,I>< t!w« ~ ........ ~ I" ..... ,.... Ahloou!'lo iii< I<'"we 0( ,I>< bca<h """"i" .,.,.. ".,. 
,",I~"d, 'h<" "PP" .. od 10 bo: <oJ """,'~, ,, " .. go .. ,ill1<, tt • ., m . '" "_si'i"" 1>< .. ,.." ,h. IWI' ""'"<~" Ilf 1><"«0. the do:"" '~livr l 01 d,e "" "'1'"" ,-"II<,,,,~ ,,111 .". I~ .. d from ,he ,arne 
In"'. ' .""01 'n",W or .. , by ~ ,,~, ~ [ l!lli, I, 

... « ''''I>OJnon of <aroI ........ . to.da.ot. , ...... """"" ''' •• <I<o>oi'I . • nII rnn""S" of 
...... "", . ... _~...., .. m .... """ .. t.* 111 .9 1 .. >hi: ~_ ....... """ ............ .... .....-.: 
~".;n, ..... ",' -.Iuu; f>< Iro;'IM of T,., ..... ' . 1 tin "'" Tu",,", D., " I~"" ttd n.. "h !fum., 

I:(INC I.lISIONS 

..... 1<>1""'''1 """'on,,.'" ... .... d ~T im",I)', "''''' c""''I'",I IM of ,I,. I'm """q 
"",M w ;,~ ,.,.,." of ..... 1 ~71 " ..... ~. 

II Wi.hIB ,ho: 14 ."ht""" ~m-'-'t«1 .Io"~ the \II". ".~,"1 aI."'. " .,1 'lJ<l'K:> 
ol .. ,..,..", ..... i~~ ,D In ..vl , . ..... nt~ ,,,,,,b ... ,ro in~. _ If>< ,. nlbe , of < .... . ,", '''' . .... 
,"', . . .. ' . ;M 7. okaeHOd ;" l.''''' >m»,ntII """h.n""' .... 

2f Wid, .. !Ix: 14 ..... l>mno>. "It.,. , ... , I """' .. ~ d; .. """" h .. j"", ... < .. 9, de<:",'nood ,n ~ . 
• ",j ,.",.."... .'>ct. ";~'d in •. 

I I Wi,II," II.., 14 " b<o<><" , ""I oj"",,,, n" "" , .. "",1 I" ii i, ,1"'re,,,,,,1 in ,l , ""I 
""~I I ",, I """I""L,<d on 



.-) W'IIoI" die I ~ "'1n .",. ... 1bc pna'"1>1"", oIoubmo .. C~ b)o <on .. "" m.:rn.'C<I 
in I I • .Jcau ..... Id 1 .• n<! rem.l ...... "~, ;" 1. 

~J s. .. ",) '" '1"'<'" 01 ", .. 10 '"I""-"'nI"'~ (I ... "",, ""'" ' ",,,,rb:I It ...... the III, ... """<I .. ",,, d", i"l: .... 1m '--r . .ul n 'I'<"ie., I<""'\rnhOll~ _ . "'= ~ flOlft 
,I>< ","" lilt ... \[,"=, ."''' d."n_ tl\, I!I'I I "'''1 ' 

!oj s...,n ,00. 1 """ ......... T«tII"'" fr .... , tIJ< 1hI« PiIU>c<1 .. en d .. ,~. TIl< 1m 
...... ·~1 <I,., ..... ' ___ ....... " ~ "'" ' 'I'}I ' ''''''F . • "d 4 .pt<i> ' ,,<MI«! <1w1", ,)", ! WI 
suN') f,om Ooe .. "", .",,0<' ,,. .. ,iI .. " ... 0>01 _"ed ,h,"", ,to: 1977 '"""<I' 

1) Wid< o<pld ....... r'equrn<:F ""~obq ...... (II """I """"y ,I", <1>1""" , ,/'It rei,,,,, 
f"'! • • nt 0( ,,,,,I, in , ,,,,10 "f.< d". II,,, "",.-l "",,1, ,II< , ,,,,. duoin, »0 ,10 '."",,, .. ,,, """,,yo, 

COll'~~ v .. J.T o.nl .... -' n.w 1I0I0_ 1951. S.,......uorpIi., <ba, .. '""" • .-, ... , _ ""'" 
01 , .ncIoo1o!y d,'l'fn.cd ............... I;,;"'o~, .1-<:141-117 

R .. /I. )I. ~ H 1911, T""I:"1,_. I .. ' . ... 0,..,. . .... 1 «'f'" I><r .... dO""5 , .nd .flt! ..... Cro" " · 
of-T""" .. ".rt1 ,? ~~ ol""i l l'n:d:"iruI M."., of s.:io,,,," n..,I<, Un" ," 
c...m. ) IY p. 

~_I1 . R ,It 1 ~1J. H .. r p/ll"'",!'op,y . nd d,,"';bVIIoll of , ,,,,,I. " Tu rnon B.y. 11 •• ,n, 1><1",. 
Cro". ·o!-Tho.-.. _r,.., ","«'II'''''' $rE. .,.e<\.III •• " Minooonia 'II J i: I I ~ · I~. 

R-.Illl.. II .. '"' 1'1'11, G .. m·, ,,,,,I> "," ". ... he. I',n 11. "1" '">0:1.' .. 001 6. U.",,,,"y..,r 
0..", '-i.tin< I.,,,,,, .. ,,,). '1 '<c~;...1 R'»<It) 48, ""-lp. 
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Sp"'" I", Ilf ,,,,. 1, for I,~i> ,he l~n >lid 1'1')1 " .. ,")'\ 0)' ,.1)Z0"''' for Trom""" 
loc"ed "" rhe fri.~in~ 'oer flO! pl .. rorm " TLImDIl D.)' The lin ""Iwe> ,'Of.I. 
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"r ,I .... ,.",<1>. A _ Sand Soozono. II x S"U" r<d ("(>r.1 S.Io,on<, C _ Cn,.1 Subzone, 
[) T P"'o",," >nO Pool Suhz ... o " T,""""" I ".1 J ""I 'he ("'lOT Rod Fl., Zoo<., 
[',an",,' 2 .• "d E _ 1'."<01""" Sub",..." Au, "oJ" •• (" ,1>< '1><""" ",,< """,,,"«1.00 on 
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APPENDIX 

Th< cor. 1 den,ity . 00 "",,"nlilg" <>f 'Ubonol' CO\'''.~' .. I" .. ~I"n in hblt .l. p_ ~.\. i. 
R,"d,l]' 1~7~, fox T<omoo1 O'y, T" " .. ,,, J, 5<"".",<1 Cor.1 S"h,~n< (11l2 '0 347 me''''I. "ere 
H'''' Kt<"ly"k"' aled. He corrw<d v,l"" , I", 'he ,be" p' " or hh'< J." ~,.e" be"'..- I,ce 
"" lor e<pl,"'tJonl. 
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I"'. MAC II.OI.""'}.JITUIRATES 

,o,b.wlOi M K.,.,. """ 11"'1 O. Smj,t, 

Moo ..... La ...... "" 
1I, ,,'cr" 'Y 01 GU'''' 

).1""1,1 .... Gil 96921 

INfKi , ' I. i' .,. ION 

5k,IIQ'" 'fOl~,"1 ".r.. """";". dtvcr>< ;", .,IC br.1< I. una.. C • .dL>lli"r '"Of~I, l«< M H. 
R...toll. <hi> """1~ « bllnk, ...... < Ih< dvon ll'aJI' .... mb<q of _ .~-.N.o!!<, in ,"",n_ M 
bWImo". Ar 1 .. I>uIl 'Oo Imj,,,h u,,,oj 'M"" '!!!i' , tf, l9J1r !nu I iII!I IU1m' "'", . ... , • ....." 
",S'<i"w... . Th< ""p<I'>'< '" u...1< _ -. ~"et"b<-. ... !b< _cIopnnI' PI T"""", • • a 
«Mu I", _ .... b 01 ,,,,,,,,,,. Th" P"'1"" ''1''>''' • ~"<t" 01 IIoc ~. 
"'"""". '<llebl . .... ~''''uJ .. j) """"f\I~,",". of T,,,,,",, H.y In<! OO<"l'I'" tI,. """ .. "' .. ~ ~ 
of 1l,,~.L •• d iI~lX). 

I" 1'117 ,II< IM,ncD"',. ,n "'IIII1on ""<,e 1.'.<M«o..J .. ,," " '" • "'11'" """"y 
_ ........... 'lIocdi. e' ... y nI ,od-fl. ",_" .Ihcol Sinn ..... h"'"- T_·. _ Ii,.. .... 
_ _ ...... ~~ . ~.'od r.r m .. ~, Ill< "00"""'''''' of ..... '<".J> ", .. I . ..... "" 
.. ""rietI<<J • c ...... opooO .. , ""' , .. S< .. "'" \llt of W , .. , n .. t., t><thtrs. 'ro <100, .......... <I,,, 
_bIc dl«l> uf _ cIw"", 10 doc ' n . .... brK ,,_ IN:..,.. .... ~<J<" ,n 1\19 1 

, 
Tho i."fI<bt.~ <...r..I rc~ .. "".mp .... in ... ""'_ .... " TlIcK <ould ... om OW'_, lou .. d,,,,,,"'Y. ci_ ,n .... ", ..... ~,.'" ~ I>y <l\,r, ... u .. ",1.<1 •• ,bond.",., of 

diffe","' ' l'<c .... 1M ,he I. ,,,,, c . .. , r", """",I<. "" "" "" " ... ·;cru. Prom ,;oj" ... ,,", ",,,,,If "" l'" 
«!.ai, ;~ • c" "",,,,,-, ,11</ • • ,.. iD <ItfI">it I...,.., .. _h .. -..toooJ .. or _ ,ol .. 1uiI1.~ 
mlIloo .. ,. ud ~;_, No >Y<h _"I<' """. oo.e.voo! 1>0 ..... ' , W. r""", 'hot 'lI< 
I b'Hod .. « • • f c~p;.;",,", iI,.."'et>r" .......... w~ Wl<Iwroc«"""'" ttl< pr .............. y-. 
d,u .. ' "... D"1 ""~!woo 1ito .. .t!<><Wd by II .. d.,vdoponcno ...:cwT;'" .. Iatod. 

/01 ... , F.RI"'I.s ... NII M[11101JS 

b.~ . p<ci< ...... <_ .. iIII ....... ,....." 01 iIodJ \I6et of IIoc 1f2n ....... ~"'" ...... Te<;OIdcd 

II. S '" ;"rt>".b {2·", X S-m ,,.od,,,) (III If .. ,,", I. ,o,huood_" .. 0" 111'"'''''' 2 ""ro rc[ flfIl«j ., 
IO-m 1."",,,.1., AbIJ .-.;IIJIC" . .... , ""0"'" Ihn< .,ct. ,...-1 m , .", X U~m ~"""'''' "" tooIlo 
oidco 01 ..... If ........ II ... w ......... O<d befit"" "",b -' 10<*001 .. c,,'O.-," f<II «ypol, . ..... 
noc"".", """,leo, FOI elC~ ~"'=I "". """p",<d .. " ~o;"_ ,,,,,. 1bvr14 .. \<;", ... H~ t~ .. «",,,1<:" 
..,. U.'cJ"Jl(f I 1 ~7~ ) .. 11k • ,,, .,.~, .. I. J "'>I. 



Mf.lil ll .TS 

ThO di ... 'i .... ""'. of , .. rno" obI""d"", in"""Or"" "'" '~O" " ,. Pi", .. IV_I. 11", 
,l>wMJ,,,,, .. for. 1I ~Itl "" ex. 1I. "ItC';ore t.;bJ Ia,ed I. T, t>Ir IV-) U •• , '"'" ,"" .... " • . _<11. "PI"-" '''' ~1Iott,. ... ~~ from III< ;. ..... _J -. '''77- H II!t I .. ,oa ..... , • 
.... ", • ....cd =.ol .. _ on .......... ' HFi~ ' •. Th< I . ... _ 'eg,." .... """"'I>"", ... ,k>, 
n...".""" "" 11\ If ...... · .. . . wen: dot d""" .. ly <Tf1">o. hoiodMoid . U "lAtI<ti). U. ~ .. \II 

~'ic"" ""' hRl!<"" 

l be '""""".'o. of mo" of ,h. ~;." i" 1Il1 • • ".....<~ ... .,., II~I. <h"I'~ I,,,,,, 1971 Nn 
,re M .......... "'«\ ,hal roI,ht iOOic.t<'!IIt d ... ~ :~;;;'";.,":..;_;;.~. ; , 

10 , .... "'-'" opec .. , \OCt< " 

,1m (~ IV_ , ). 1"10< -....""" 
;~ .1,.",,1>_ .... ¥I'<f< ;:;;;~;::: 

m .. I1.<I. .. , '."bi ........... 1"" " """ <0""""" 
''''1''''''''''' for IIoc: d iff ........ ... boond __ of .."". ..... _ ... '"""~., , .. .. 

010..- , .. .... <If ir""._. io lilt. <I<noitlft of ~om. _ """_. I ..... u~ .. 1 • • I>;d 
~ _ ,.., . ..... ken ........ 10 k "",,,",, ..,. ....... dJinc or c ... ___ d ... ,,'C -.. ... " 
lrom dOKo..o;e ( iii"' ....... 1 'lA9~ 

w. """,d ,t.., nt .. i<h<or. (>5{) "') ._,.",,<> of _ lII,",oid. iL .. ·fC .... ~ '.i>l" ... i ... y (,om 
"",III ", _ oil. TIl< ~ ., .. o:,-"iq""",,1>< ....... , ... oI_ .... ,.T __ .... ~k>wcf 
"'" "in~1 01 _ -.... ...... 10 .......... ..,.. lOde 4Qu"B" i . -.....: 1\1\1 ' ) . ... "'" .. £.~, 
",;om,..... """'" ';"_1 in .... ..., • • 

MOM or It.< in ..... br ... . an 001'" , .. f> , .. ""' " • • ' f ...... 1 or "'"" "' ... 000 _ "'. 
'""1<1,,, • • "'" ;,., .... "'" i. 111<. JI«'<"' or ..... iom -1' 01 T_ r ..... UIOlp!e. 11 _<p<rio ' 
of _ ... _ lone tftto ' '''' ... i. ,.,. !lor ,A RdI'. _ .... >io<d ..... ). <UI~J<d"""" II>< 12 
'I" " '" f_ in 111 ..... .. , (1"""'" lY. l) lob.,. 01 ,\Y:«. _ ...... ~ ....,..10<1 r""" _, ..,. 
,. 'wo ~imcn •. Si"". \lit r.""ion.l i)' d<>llli ' ''l1 , .. "" in ,",,"", .. nlly I'" "" '" ""P"'W" ' 
""ol o~ ic.lIy) \, . ,.00I y .1", oomn"OI.I" !elm. "'~. ,t.. 01',..,1""" «""',." 10< ... .. bi l< 
nO! II>< ...... ,"'iJ, , .. """' ........ wc i"""""", '" ~"""P" . u. l"ar..III, Ihotc: . ,.,~ , .. >t<Id .rfee, 
tIoc bo-pIO ""-IP .. , ... ' 001 of .. rut ·"", "","".,.;0, il ....... a rc _ "'0<,"- A 

COI""'~ muniIan .. of T._·, "'''''o::t. ... r..,. r .. "",.,.·ito:I ... od ~j ""pIi<.o". 
100..-.: ..". ""OIIl<1 "~fi l , ,"'" "",Iud .. , C",,"" of .. n,11 IIId "",, "Kn'" .,,,,,. 11. 

n.: c..1& ... y inIli<:. ", It..< T_ ... , I ....... ho w< 11« • ..- _~ Ihr 14 _. 
bel"""," _~ .. T)1Ihoon' ClUK ~ <t<l",._ in ~·Ib, . 1 ,_. 1'" "'01001 ..... ' . 
"" ",,,,, .. . ,d <""""~. "" G.",.. {Doo,. , 977, Hu .. '~. 1,...·._ of ... 1" ••• ;I01J wi'" 
d i'''''M nr ""''' , )'<1..,1, _m,. k: . .... o ,hOl<O. "IC~ .. r .. 100 . ..-. 1m", . If<:<. l<" (K.rr. I. 
po ... ). TIler.fore. ' "1 I .. ", rt<J"",,,,,,, in P"I' , I.,io;n , ....,, ~I to.: p1,"" ... y d .. IU 01 1",,, ooho , 



I~" UDrmcd·<_ ...... di" .. -.. V.,III;II. , .. ,"""""" .... , ;lrroUn' ror rII< d.nu~ ill 
.~ 01 ""'"" ,_ .......... ~ , "" .1ooN!"" ol,n ~ """"'eical tffIO~ 0' ,., .. ,""". 'no 
di """ Hy <ryp!'" "",.,.",oJd •. ," ,hi. '"'y<y 0,",)' " "''" Ih .. 'he 1""="'"' '""'<)'0{' JOd no>( "'''~h 
.. diIlJe'"'' in """.;,." ~ Ih< po .. ;....., In . .. "p'01. '" Ih.ot <li"""O; ,....;~""' .... ,~ bo: ' ... · ... n 
"'" _ I .. ~ d. l<,. Con"';'~ inI' ..... , hulotbur .... ' or<: mudl """'" .. 1 ..... < d"' I~, ~ 
,\.,.., .... ", .. ""lOll m""ly ,I"",, '"""1 .... ., .. ' 

1.ITt: R~·IlI Rf. crn:n 

1911. Q!bco IN< , ...... ..,.,iIMn. I!' 11.11. R.MaII (al). 11 • ...,' , Roe" """ 
Pan II. T ........ ·' S!U:li .... 1'1'. 17·91'\ U~iy. G_, TcdI It I i . 

Dory. JE 1 ~1' h .,;ion ,n j ",Ipltyj , ~ _I Ht>I. ,),",N.n ""JIUloticn tiou .. <II. _T', 
ThDi>. u,.;~ .:..... 1oI. p 

K • .,. ~ M In 1"=. ~tr.", or 'Yf>ho<,"·~,,,,,,,,'ed ...... "" wintlw"d .od I"" ... ,," .... ,,>l>i.ot<' 
of hol<>o~ !'!""m"" m!lle i.e •• nlh Inru""'jynI! (,... 1 pm Sl''''P?ti''''' 
b,b ....... ). 

" 



f'I~" IV. I. At" ,,,,hon,,u l,f 1ft< OJ ' "', ... "'..,"' .. , ;,,,,,,nd __ , , ., ,II< r ........ 1,*,,,,,<> '" ud. 
", b. """ I~ 19n .. ~I 1'1'11. n .. I .. ., •• ,,"' '., ,1" '''I' ~,;opII nr ... h .. ....,., ;",10<"",1 , .. 
"'I""''''' ~."",.~ "' ,10< , ... " 1"1'1" I .. h".. n", ,,~) "". "I I ")'"' .'" [" ... IfO'''W """. ' " 
mkldl. "". f",,,, ',,,,,,,cOl ,_ 011<1 '110 MI.""" ' 0"- Iron, " .... <, II" •• . All ,.ilh,. "'rlOK' ... 1 
",.1,," """"'- .",._ ... 001 ", "'''01111)1 dirk", .... , ... '''''' .. .. '''''.' 1<". ""opt ,.,. 
H,"'"A",w, ....... '" ..... ...... 1 ...,... .... " ..... <1 I (Oor<.1ll ). 

• 
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v. nsm:s 

~_n S. Am£>bu'l' 

Morin< ~'''''J 
Uni __ i" ,of._ 
I"'fRIlIll)CTION 

S.NOY_ of fi,.! ... we« <anitd 0Il1 ...,..~ Iwo undcrwOlt, Il\nsW I in T...,..., lIoy 01 1~11 
"...r 1971 .., ron <>I , .. ;,x, .. LId-; of (" ...... . ,,,,",,,I muinc . "",",,,""'" (A_ • .,.". 197! ; 
M".L.II. 1 9J ! ~ I~ ord<, "'" . ... ote" ltI ,'" Ii.~ w.lIrI"'~"" In T_ e.r dol ' 01I ,"" ti_ 
,,,.,. 1,",,,,, < .. lin wrv<p "",III'" """_"'111<. ..... tr ...... (Of wdl ..... ~_I 
............ ycd ... O":' ... bcr 1'191. 

M ... 1T.RI ... I.s ... NIl METHOo..~ 

Fiol, ''''''!1IIJ'';II< ...... .. . ....... y .. t f,...,.., Dectmber 16", II, 1991. oIMll~t Iinf:. 
,,"01"rs (,,,rn tht <00rt1"", n., ,n ,lie rur ,,",sm in Iocltion •• , ,tie rv>rIhe.". «"',ol. and 

""ull1 ...... p"'" of T"""", DIY . 1""'" "'"&'~ .-.r ,lot ,ron.wet _"" .. ltd 'N wkkh of ''''' ,.d not " 
.""~ Iocotion. ""'pt II " .. ,0<, 2 ...... " ,100 rO<b 'O<lOOU ""re '.,..., ....... d ........... ~ot 1ho<t of , ... 
r.or .... ,irI t>a;....: 01 iruo.If(1O<nI "'Ole' d<plh If] PO"". ,;,....r ,,,,"",,,,,,,,,, •. 

.,.."",.... ..,....,.._ "" .. , ie . .. i ,. in 0 1 ....... 1. <."..Ojoo 'l .. to .~ ... r . ....... 11& 

, ....... lint. s..- """""""" .....,. r... 'x. lo.rn ........ >Ivo. the IrImCC1 line>.. faJ 
.. ,;oI, t;';" .... 1. ·5,....r...- "" " d ... lnpi>locd on Ill< '-'" of flllY"l<>a' ..... , ....... bilr"", 
(110 ...... 1. ,~,. >llI .. I1O). 

RFSlIl.TIl 

A ",,>I "'· l1 l i frobn ........ ..,." ........ """"'«l.""" " .. ,~, .. ,,_,;0, ' .. ,he T""""" 
fI. 1 "., n .. !TabIe V_ I ). 1 .. .,., .... 1."'''1 .... r..t,u ... , .1 __ .,.1 or , .. n>«I> 1_ 
I (0 n ..... 0.06 fi.t. 1'" ,.' . ... ....-1' • • 1, ). ",c.ok r»h """"1 .. , ......... 1 t".l4~ "" .,'1 .... 
• w. ~.II ..... 01 ~'>< -. ...... " "'I«I>. r·i,h "t'«iI: ........... w" ..... .. u~ , III 
'1'<";"'1 u .... AI c itller If_I 1 0 0 '!'" .... I Of ffWl\c<"t J (ll """n!. 

~" h ""'''' iTT<g.l.rt~ d .. "'rb .. ,,.d oIonJ ,n. ".,><CI •. '<rolliN" " be k" obund<nt ... iI ..... 
,, ", M rhe ",''><"" {to",n:I HI< be.,:11 ..-.J "" .. O'd rl'" ""of m .. ~,") 1.0 ,,""" .M .. I.,~ in the 
",iddl."", .. "I lit< ,cof not \r.liU"' V· I) . ,.,.i, p.uom ..... mil" ..... "',, ...... I,~'; I<'N"" 3 
OUr "'" ... '" .d,~""'" em ,~ <>III<. ,,,n ,", ,,,,,,. """,.,,,hA' ."nl l" .... "", ,00, bo >CON it1 



!II< dl". lt..rtiooo of ..... . " ""bJ>< ..... ,"'" ,he I"u""", t<d n., """" .... ,_ "''''''""rs {f~ V.,. 
Wloe~ ...... ".1, ... "",oI",v¢ """,loa nI , ..... _ . ",t"k """'~, ("". d", too ... ~ u. 01" 

"",I "'''S''' .1"'1 Ill< """"" " . <",t .10 .. " •• " .,~il>il • • >W,. .. '"" d,ff",,, pau,,,,, (F,~u" V J): 
'k>n! " ..... " I, r; 'n ,",OMr", ,m.1I 5"IIJN 01'"'1,11< \['",. ,,' ~ .. I" I , .. , .. ""I",,,,, "''''' , 
""., .... r · .".... .. an«: .1"", 'TI'"'''' 1. fl>Il "",nd_< " ml,e< .".,,1)' ,u,',,"",«.J .1'"'8 ,to< 
""".ee, ",.I tl .. <"",,,I .. i,, """ ""'!:>iI,' • .. "' ..... h« I"0fi .... .il,~'~ ".",.,, ' J. r,<h Ir< 
di."H""ed 0" r.", " ,I." ,",~, <lUI~V" 01 '<1 , ... " "".,"" .. C""". ,,11" I .. ,", I ;~< . ><! "r ",i" 
"" I .. 'l lh {,,, ... t irt><' """, . 

..... , y .... 3. >lid b ".... .... """I., ... 1)'1<' of!b< ..... ,;\oul'"" ul Ihh >f'<C1'O' aIool ,"" 
..... sec .. "'""" .... bc.o<h on .... ,od , .... p'. !h ...... f'l!uon. n .. '".,... '" - '1"""" _ -.......... "'" <_ ...... num"'" cI Ihh ' ......... <Cal "" "'" r ..... . , .... to, doc: __ .. "" 
ro~ ..... '1 .... ,_ ""l I" .. ,1>< """"': 'Il< -'('O<ioo ~ ..,' <II,..., ,ndi~ d", 
. ......... ,,..., ,_""', uf >f'OC;" _ " h. rt>O I.,. ,i." 4"1 ,I>< If"""" :'''' ,II< -..,ec"" oMoo;I 

ot 1oI! . " " " . .. tJoc ,.,," 0.01' ,1", """" ,*" '''''"' on.! "J>«ooros .... ,,,.,,,~,,,j"e ~ of' ipOC~ 
~,,,ri""'k>n _.nc< """,,,,od ., .""h 0.01 ,1", I 0· ., If .... "'" .,"IV. I, .. ",.",,1. The cu",", , on 
"" .oed 1" ,a...:idato r-o"m< of ...... k." .. II", ~"to,""""" <>f r"h ."""1,, ""It", ,I", ""r ~.t: 
P"'" cf 1M '.~;.. >dded,~ ..... ,.. ' " "" .. I>oc ~ or< ,,1.,;,.1, nil in<Ji;;<lO """' . ... MI< "P"''''' 
~Ooo'IpA~j .. " io ,,,, .. i.ely <0IlIUI1': plnl oJf IIIe <Un" ... h l<~ ,io< .. ,." ,,~ ,,"' '''''''' t.ou.darI<. 
_ _ J"n,,, .. 10<,. >petK< <omp>l l,""" ;, " ' '''Pl, , Ilhn- olorup!iy: .. '" ,..... of ~1< ' ""'< 
*~~ .... , ... ' ,_ ..... k>o ""jlonnl~ "'~ ... "'- " '''''', """ie . ... """",_ ;, ~ 
........... . Iur!y-dt.r_ ..- t.-'>rie>. . ffttlinS >eYer. 1 'I"'"'" ........ 1' "'.!y. &R: _ --

E.a...,.,io~ .... pMltm ' '''''' " .... <, I (f ,l"'" " ... ). ,1 _ '"' IIIot I .... ...-ie< of fidl 
1>!'aI! \0<'''''' ' 0 <h< beoc~ ,00 w ... boll bc''''co:" 90 oM 100 on ~I<'" .. .,. """"p "re ... of 
' 1"'0;" ~I'«i<. """'p""i'iooo ~",o/n, ....... -<>0-. )<" ,,,,,,,01>1 un," . .. 1.o(~ I SO '" . .. , obrupt 
"h""a~ "e,,,,,, .. ""<ro! ' 1"'0"'< drop .... ,not • f~ ... &<IoIihoo.l one. ' pp""" )or"", U"''' "'~~ >40 
no, ,~"" i. "" Iy • 1>KIdo" , ... <>f ch" I' ., '!'C'"'' ""'1"""""'. "'" bo • ..-,," ) 40 "'" 4Il) "' 
.. ".",J tl!><CM:. drop .... &lid ne ... ..... """"or n" '""'" <"""""noy ",.,in, ",." •• "' """I 4SO 
m ol'K , .. ' Iuc~ spe,ie, "''''' w, ..... by """ "",ii Iho.Ott <>f ,t.: , ...... <1 11 ~ rn. 

.uo.a 1f1flV<1 2 (r"" .. 'i . } ) U .... ;,. • '1<'pW;'" -to ;" <t>«1tS (tlO~rooirio>e fnn oh< 
lI< .. h """ ..... k> 130... _ l.loO ... ~ '" Ih<o.. _ Uf< .~ . \!nor! do>ong< ill ",""leo 
. "'''''''' ....... W,'" K>'Cf''' ........ n 410f11", <OJ' ..... - I ,epla<"" ,",' k , ..... .....,.. ThIS 
.... 0IhI0 ... ........ com ..... _,I Jl0 m .. "" .. hoo:h .~! "'rt II ..... "" ctoupo in .?<C1eo 
,"""""oIllooo «COIn u "'~ J90 111. 1'" t:\lII'IIIl"""Y """" eM""" , Ito, ,t". (IIIIil!llc """;";"l! 
..... It. ""'" _ ot It.: rod of ,he It.,..,;I. 

T,..,,,,,, 1 (Fi!= V·61 "~ i • • wi.h U .. 'I<P~'15C .Pl"' .... "'. itT ,.. . ... 1 !.pCGI<' "",il, " 
1!I1~200 "' •• mojo .. "'if I ., 'p«:ic, Nmf"'l j,.,., 0<0"" ,,',m ,be • • ., OI1ollns. "r """ .. oj >pOe'"_" 



f """ ,I>o( poi .. nn. """';... <OoJIf'US" .... . 10>",,, ~ ....... , wlllo "" ""'J'I' .... ....t.m:, .. "il ... 
3)0 n~ $p<C0Ci Iqin ' " d""' ..... _ ..., do< CINI OI,k ' r ...... '. 

Tho< .~ ..,~e' o, ..,.., ...... , ... ,. ."'" ",.,llod '" IIo<K , ,", .. ,,11., 1"<"' <>.,,,,,~t 

,.",,11 , . /1<0 "'" """"y. ", ttoc,.,.1 IIobo .. " ..... "'" pillem id< .. ,r~ ll~ lI..ool .. 1 (IW~I ba .. ,1 
,., .... ""i"". ''''''II,e '~r<....r t"P"!'o.pII~ . RIIld .. I·, ... f 0 ... ",.. •. ",1<11(\;", hOin I ....... <1, 
'" ,hi: ,.<1 ..... go, IT. dl" '!""'" .. fn~o ... , 

I ) .. ool '''''''. 
hl ..,.J .00 = ' .. rui ....... ' (0<10 • . 

c) . ",.l lOII<. 
d, pave ..... ,....r pool r<llI< I"", po ..... _ ".,...." n "'oJ 

0' PO""""'" ronr . 

. n..: d;""''''''"'''' of r,.<Io .......... by " ,,'" rOf .... h uf ''''' "'..., " 1IKoO< I< ... <I., ... " in 
T~" V·,. 1 .• r>II 4 I ... " ... « .. 1 II1II l . No< .. ~ •• h., p"' .... ,he G<IITU~~~ d.,. fmro 
,he .",,,,, 19")71 1 ~71 "'''''Y'. 

Nearly ,wie ... "'..,y IlsIo IpCd . . ... ", """ alOllJ trOll".' I in 1 91~ '''n w,,,, 00..,...«1 

h V-1). Iwt 

~1<h ,lou,","IOC' w>< """, ..., ,otMy low .. along It .. _ , I in \ 99\ ' lion ~ ..... On I '17K . """ 
" I .. """," ... , l " n, lI ,i""'r)'~I". _ ; .. , . ... ti",_'N f" ." ' I .. 191 5 ..... 1> (ToN< V-2) 
F"", ~ ...... , i'....,.. I-lril l"Jly ~iff"" .... .... ",,1<1 led I~ ' ....... IF'g"", V 1).00 ... "" 
", ,,_ ,,, , ., be. _ 1, of,,,, lad of "", ' . ha-~ ..... PI< .• ,n .. l", """,lin- n""""". 
'. , ... ",mtH'" ....-r .... Olca~ ~ .... l 

"100. rr ... "", l . "'<"f,II fkIo 'f'«"1M ,1C"tono<. ,,,' • • _ "" . ... al I,,""'een 1'111 ..... 
1'1')1, ...a .... ~ [I() .... <it.) ..... " I"IDbitfi.ol"" (SIE'rOd",), ... 110<. WOIe in liM: roid,. of 
• r<"""~"''' ' \ rna in 1~77. "'" "' ''' '''.,ed I",,,, ''''' dll, (T _ Y·)I. "1~'''lh II", .. me --..t." 
or fi." ' PC"" "'Ore " ,,,, . ,,,,,, lPlt .. ""'" tr. n .. " i. ''''' lWO y.ItS. "101< '1'"<"" were "on ., 
,.e n ... f flit ">no J. 1~ 17 Ih"" in 1991 (Fi~u", V 9) Th;. i",l ic ... , Ih .. , .. '[,«ie, .. en ,. 
\ ~77 h><l Ior_, d,,,,""',; .. ,, """"'I ".>n<. ,I..., "'''' ''''' c ... ;., 19Q1. 



0.". 11 n,~ .1>ontJ""", '1.-.,. IrlN<C' l WI> "",",wh .. 1<" in 11191 ,h.., in 1977 (T.bIe 
V-J,...o ~'", Ir» i •• """ .. or ,_ II '."'" V· IO), t\" ~ IOolltn .. ""I'n .......... ,_<I. no. 
I<. ><J fioll ..... --. '" l'l\l l "'" ... ~. t<d"""" ..... Ih< ~ ," \CYCnI1 gn>opo ..... """ .. 
..... l<om ..... ~. I .. S .~ . .. ,,,,,,.,,.t ~ ..... oe>. d."«Ifi"",,. anJ I"_'I ... .-r. .... 

~h" "'or< n ......... j'cd . I on~ lr..,,=, J ~ur. '¥ 197111 97~. TO< di"tobuli"" <>I n .• n 
'PO:<~ Ply "" .. """'I I~I, It ...... ", " pmo""d in Table V--4 . anJ ob..ori>fJ<. """ .,.. ... octo .. " 
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