A Sway of
he  Nactuenal - Divenel
Teansition Peciods of Tra])\égé Renf
Fishes  an o Jcima!vmn Core - Maef

Jeff' Woessner + Bl Hunt
Rio S2 ,

Profi Yobhn Gilbeet

Marcl 3,  14%0



ABSTIQA CT /{ 5y Ve 5152,,‘{//}/ = /\/; ,:'Q,/ Eros D e 2 Feat ,//;ﬂ'?,z) A5 L fosn
0 /"/3« "l/\/cx"%‘” Fore Raet o4 £ fscover % £ 4y Fo ]?)?n;;';?"e)r‘ ‘f“/{r/ maorning (;;m?f 2 1/5?&;/;_‘;
transtFren pe?f"/l?n?[’:; hefweean f/fay and ,m,r;/) Tha Fire¥ and los - Fimes wih e
G ;*1 4/ /'M/a/f/m/ v’( /‘ (H’w/ 'z/ w‘ S;ﬂ a;?(,); L5 Y el /'L;‘;"é&{ e‘f’ (,L,r;;‘ff ;’v F AR A /’“’t%i.f)fw“f (;i(;z!é J

‘ N

¥ R i . A ' N
G lvay 7 U»'ﬂél? ‘é‘i) /5(?!//14 z’/ Y E e e w%fﬁm,«,,’ (){l’fe,)}" {vg ";’ SN gn o/ “ SV ANy 0475, 2 y/zé“);d:;'
M 9 N ¢

/

S~

>

- / ' . ) r" / L
( ;;:% g P 5] /fl Serva {lwu; werd also 6{ one A LB u:/,;;/za,y ,f fimey o F phneeve ‘[!(ﬁn

o /, . Z £ . Y " (r VA .
(R 7‘4?/7 & /, ( fak T u] S Aoy we Vers NUMEYE e To S hovpr a ¥ Yeur ; (V2w af S ond
of Fred Yas ¥

2y ol . AN L e d {7 vt g ! 2o £ > o b
ey tfy “ovn éf é}/ {zfggw/;xar ;’,/\,/(H”'wéi'l,‘?/“ﬁ { Matpson 147 2y Lo /e /e u,.m*// liltoX /~/,»/),,

@W"’[ﬂ = v,)/;”,y,‘é, Yo “/’,',” s (gg‘h . ‘7/}’7,;},

; L g
WAL 02T i’"’c')'-Jj'A/y f/%ti A 2as

.t A . s , >
L. Zw’/l ¥ sme¥er ’deﬂ/}%’y & WEré 74;’(%‘ En s 2 ,:f;u,w;'un;,?ﬁf\ ah {’} S @ /m’ . T/w’ <
.,
i/f( / /c’
* R ; ) . ey = ) . ,
ang h m'«\fué»f‘”m@’r/ Ff;;A )7 \/‘/g(( Pl dedarsl /'Mf} an a/ & nm, (‘fi 95 ,‘s } » For ?7%1’» M’e‘;xv‘)/ny Trgns

. g i o YR - . )
/ id.lv‘"\} f"\& e n //i f;;T @ h i‘.;gli‘\i In¢ 7"/e;~;r~ LY T U/r“/xﬂ// Z»f:«):,“) IR /j;fe, /”H’ é} {~ o

; g gy ) ? .
els arc 7 g /"4"5)5 Laty 7{/04’\ Fhe o /"cflj’ & n.i;‘ﬂéiﬁﬁﬁ SOV ‘fl 2T '/ /f ﬂ”m{/ﬁ/

Fun V"l"f f”“) AT ’ﬁUM’ F/,Qn rmﬁ/ 7 % 7 “'}M//J r/;":,»m // /féz "(”’f’f"a/\- !("g?!“br@ SU{“,/“/:%(?)WTA

The £ £ /r«sﬁ &, Ce froe ig 4T mjg o f ,;// rad 2 EPELIES g Jmin.after sugrise . I £

‘

] PRy } f * e . v \ . . .
f !1.4? E NV ), J T / T e N f NG (o JE mx/ & /f 2 N «;.r/‘,'u ¢ Ad PR mu,xm,uﬁ ;ﬁ;i/ia,g A \;‘z,‘f‘ ‘f[’/{ &,
.

. . . g o LA ¢ " Fys §
e {'/()[f l,v/'/‘/); /r’?’d}wj EAC%!.//Q A) (RALgA »¢ / i § /((j & raro . (,’1{4[&\ s Mﬂ/’f 1/;‘\&! .’f/u nehan

@ e /:/f" &yl ¥ime farn ite ¥ r*rm/ cpe Cpes 45 /Qm;& . a €Yo r sonse . T T 70 n c/rel/i
/:; 174 / f/-fﬂf‘/‘\ Ve X 2[;/\ R TL/J 4,1/‘{‘ cﬂf::"f G !

rnFecim e ods a¥ Oiscove ry %*a}/ Gre wveh shorter ond focs distiaoy.
) o O 7(:' t/u'//”ru,i/ an r//m:; Y{(.u"‘n ‘,;,’

? te LG {qﬂ_; N e n'{ @ ergene ¢ ang Copdrsee e dhn

;. ,, ,4"-
}(zn d /\‘}W[«M /'y’mA’if o (4 7 ) f»u ¥ f’/h’ fl’)(;li'é'» or

< £

N

GHEES and r""«,?m[/ic;s cﬂ" {,»’/s;m\,u:/'y ég’i‘)’ 5 J/}’m‘/uf ~ V!’é» he ffa?ﬂ!l ehce tn Fhoe,
",

. s 1 - S D v, o, / . ;
/f \)J b L 1/(,? " (?7{,‘}' / (o /;'w Fre an &’ff [ /{:‘.(a fL/' f('! s }\ ; 23 /7&“‘\4:/3/1 ;7‘{/ = /\ Aw e e f SO //y

o ’(“/u @ /’0 ng g i ./,./\ oG VE s l\"’/ 4‘4!/f/'1 1%/7'/} Some pr3Civoerals preda »‘Lf"-”"f‘ WAL Erg w@sarv«z«/f}
...
ol / i " 4. e P 3 A 7 R :
ST S ad r!/f:o’ vsidfe o Tos¥ Mobsons (/‘/b,"z, /768, /‘;!’,f”;?j (4747 ///» Yhas . f'/a « ¥ a

3

. N ; N .
/;zﬂ YLcW“” T’/ b ¥ z‘ff“ﬁ s fe g /a/‘f'l&rf IV E fv*!m'/ég, ‘f%‘ln;f /{:’H',d’/,,‘;:j’rt'lk:’/ Fion, c»zus’;tn}- a.n

<

.

Yo Yoo fom parie /:»z{’ ; bu ¥ ovr gad Coile Ne angd Taltlo Mo phservato g SR G
f’/’w ;’/:_‘5({ sy Love Dosn pvérs V:"L’,;\f’v?(?(a

//4 St Y‘“1(9;"‘\ [£28! fo’“‘ AN cx”/ﬁf\_y’ [T a{fﬂ [’Jcﬂf{n,'aglz. ¢f7,w;1,f/ ff’,’”i P 791(3:'12: 1';‘*; /lm% /W/g ("/ E:ﬂvxb ;‘;'n;
i) //) B o) T;‘U//c /7/',,://1“,(;,/6;; L e 141 ei,‘,{ﬂ A 2t / r:l/;x Cité (7;{3’, far 5 S KT /\7‘*4""?/ /: dn Cay Y;fl»un /*z-’?{) .'

b o . e ’ {4 e oL o
e s *"3/1; bty THE Buiy H’)j ; Gh 05/ /'{(( M /1/ Y /}ﬁ ey ff)'y« ca /, i’/ and mal ;,-,;9)J .;7,!.5} S& iV pd

ol oA f/;"/é



)

"INTRODUCTION * Th hias boen wetl supsteatmted Haat die megardy of 5”\“ el Esbare

§

cutwe  avher %mi Am? ar By

Lactly dhe )vw‘ng{ ”Qy LA mg:«,ﬁrmjh\ «.‘a\z‘w%w‘é’, it ’f‘ai{}’v" b Q"‘é'
N

S

. ) e e P B
Hae nectoonal »3«%@:‘;;%5 ,(_)‘l,,lﬂi‘{ f};m’m% dhe C)kw, {H/"Y"« gcgﬂm{‘,i%‘ﬁé»lé‘ 14, Qi'm’%?%‘ "J D‘a‘""ﬁ ‘{k';(lf‘»;

-, ‘ «
Colotte and lathil 10T2 Yvien b

1 (jm(s’f!‘?; amdd ebyndond

¢I" )
. - ( . ooy . /‘f
a f"'f"jf (’f( eotor b ) ke il 2 wored "\4 g;g ( ,‘;,;JJQAQ; ,}?; crebeant uw,«; (’,\(} e nev e 4‘\: b)%si e

A

0N
‘)svrﬂr/\‘ '%'45‘3/\, bnre o

e !

¢ - ) .
P - @ E"’H&lwfﬂ"’x‘;? RTE FAY o o vk g“ 4N 2wk, m? 1 «‘v'nk?,() Z}N&”Qi*"‘“} ; [eXats U(‘;ﬁ/}\“"i g‘irm%«f. celars ﬁ%{m;g};:y
60 pedd } and are chceactenine } i\\‘i fow f\ﬁ ey @ v’\() WU ting, o ¢ whanagod®e t*&d ween Hazse

J
Yraen Geanpe foltows @ deliaile Seeurals du*‘ﬂj S‘?m}(,“‘" {’\‘%ma‘ ?(zxméﬂ Grovnd Suncise "*“"J

NS b,

o~ - .
2@ (}n{z\‘ﬁ,a-%‘@!{(& 194 %“c\uv‘ (‘«35&53 . -%r\t,w; QI??)M o {

s 3 \ . .
[ Q‘ﬂ%‘%l! '%f«&?w Pramyitiam z@ﬁi‘lﬁ’ﬂ@i’f’w iﬁ/‘»*"\‘i

Cﬁl\(l:.mml:\, {% sheon 190 , %’%{z[b’) . Kona R Hawans {Ho%?ﬂx VH?)} , Alhgeter P\g? ? \M"‘J’* (f
i) b"?}c-,,v’u! U@) «mg the W 05 . Eﬂ.am{?"‘ (/l\:@?@ﬁm ard tatbol 172). f?\‘” 4*‘ He ghudiey
o A :’{\“’\ €. 4 i Ko

e Cc-,h@w‘“f{ e Heen 3 Ja thg smoraas “f(“«ww; 1"'4 Avere e 3 m«~’w( fb s Y ane, the

(j;ﬁic:;{”ﬁ'?j?eéiv{mm«;*ll (3( e mpatueaat a‘-.in; 4w . A aderins T%i”ﬂs where there ace p

AR %

S@*iuffnﬁﬁ ok vt s ()umm; etv‘nczmjg\zxr?»r. !‘ioi";a‘m %’!QT’@) dszs’;cu%mr

R St

L on tha wader ety Gnd faree, dne G PP, of dhe divrnal Sish usoelly 1«

Cather abeopy manner. Vg &«:wﬂ:mg clcnegrover s dheee pee wds alse; Hhe dvﬂ:aa?ﬂrc%fcmw
~ e ]

! & 3
J e (,\ma«:%»»zl?i P fs\uw%% 'g‘;wm@) i Gt gw‘wi‘»“"u ; dhe L'Nf“)"

CJ“M %‘}ﬂ( neC e IALJ (:',%/) ! %i‘l

: ¢ “ : i o . " § i |
%ramﬁ;q‘zmw f‘»ﬁ%"uﬁf‘&& L ‘“ML %\murm%’)f fends to cover o jr‘-m{% 'j‘?{,l‘»‘\ at L% 3 wedte s gmowe ta
A (o2 e - . - )
gonstse o 15 maiey alter, The gveatng FequeadR vsoally Scy\ N T O
§

1 4
Sunged QMJ Conaludis s paiantes aliee paset.

B’ﬁ\éﬁ rl’}i{!\,{&ral -a\ﬁm#'&»ﬁ:rm.' Qlf @ach, +f«r,/‘>3§“m‘m‘\ ?@,r wé EX {;ﬂw’\\f)&lf&i@\'f? (ifrv:,.ms “3%-1 Ny !’&‘2%‘3

EV""J{U‘WM& KA)E? i‘n;. G STER AR S ﬂ,f,\s&ﬂ s, (},;;‘} Furngyer, Q‘m cover oA 5%»“ At mectoena Y

P Y ) . 4. " . 3 AP

Ghegts aboud 42 avates belere gunmse with dhe soidertish and BGuiree ! ( R Yawards
. . p g - N

Yoo shelor Sdes  gad dhen (5‘#) N acdar Cover %M! e halt hoye helore sonrse, AL Wk dee

dpere @re  On “”‘g -, ﬂi’u,; Cogdonat § e Loodeft oA The water calymn  and ’}‘\V'Q‘\‘! e 53“‘»"'*’3\'! !"""'“fj" at “"‘/j‘

Aon Yo sheller, Has gy alse dhe Sinet of twe gaderias f”\m/ww‘gw L4 oeging 1W(}"% i}"v’)fm" cad

3
) & >
IR rut, taere are f*

i : . P : s : ! ‘o
ot v Vish netee ) ‘flfw»«; 20 pmutey bLefaee Sunrse Hhe  Carbast  clxiag

C)’wmmd‘;f (idrf;m:;d{‘ey»fn%'sl %m' Hes 5“ C‘w“»i (,;imﬂ(‘e:s‘\fw ; ﬂﬂd ?;a'"f"‘f'%{ z‘vi’”ﬂmf} ) bws«\ C"é’é\“‘\(i l(iw 1A Lx‘m; C,t.’)!’f‘,‘\\‘

{»\q,hv\%\,\ ‘ﬁ"“"*"m'ﬁ ‘i‘%fn: (}rurwg\\g PR & T CAN um\?} (,:«r{-.gu;,m,mtqléif«} %(M wam ey é‘ {‘f‘f”ﬁ v NB{, ‘E\'HZTQ \S

" -
@e Hyp desion of gl de the water cobyren, Vs ‘i\M(’lfﬁfiMﬂ' vavabves the i{ {rcvi(ﬁ’&‘mw B
)

«%;M*.wa:;«?.&%.«%wé'}‘?: Gt 'ﬂw_ f,f;\,‘r’»fj@,uv\(lg‘im, Miml'w“_ iew;% ?@L de vkt "’W”‘" faﬁ‘*f‘t-/‘fﬂw’ are tha  werasses

et the sedeatoey G gucn cs dhe bleanies
i 4 “
) . Y ed 1o Ry . .
T‘,\{g (‘}if}‘{/s ‘o ;s,w}m% 4 pamgid e qu,«v a3 evadiag %{}Q(g e wyasd “ha\ (:%a T C“mgj
% ,
1 ) 43 A I o o 1N ,i_x - \ . " 1 n g
Ahg gvesll o regnes I dhe water Colurma Bioagia thats OQsceat 2 ¥ swaged, the Swell weasses,
4

#

’ by e e LIS A »\A 3 L



1‘\92 ‘i.in”\"ﬂvv-\‘f !,‘».»'\d "h’lﬁ; }u}\!(?«*u%ﬁ}; ol 'Q\V\’,Z ,Pc» (.‘{-A‘xq(.g g{\s’vq fabkew ‘(;\W Her ‘}f\f\(’ coral . S‘\".Qﬁi‘o"g ﬁv Tevne,

) (\w‘rrm:("“ E&)\‘\ sl n gl wnd mw}m.hv\m Apmr e Sheltare Tocatad
€ 4l reat, i?k’

3 Ahe AL ,.;
A ‘J‘ )

fesrome W ragses
3 Alsewhere

W ow ) 5 , ’ . . ‘
R Fuwied ; dhe water columm 1Y {V’m{ﬁn} aand the lnre, ‘iév’&fwé 59@;'»)‘““'.

Gy eﬁwm'-éb Sowe  Surgeomt ith (j“m?f?l(“"\”‘} Gadd Sorrande

Caral T‘NLU\ ‘ 2 mem bag

ere st getvg fow aa the
af e gunged | thae sumalier Cordiaai{isl, g_"ﬂ?f}u\ Yrerr  werheal Vv‘nd‘jzahoy\ q?
e the walys colvama gad Fo-TG meantes ales sunse £, due squeedtlsl n) saderligl wake
e b A

e et (U{ﬂ‘ Qﬂ’!ﬁmrumm” !'3; 45 peaudes @i, Svased J e ot engl

7‘@'\(1 {W.Vu’é.:z (;{'“ ““te“' Ef‘s(,

St irea 1o 564,

R ; )
: bt e 8 o ¥ o L RO,
Wv\mm ﬂ;aé Canc) of eoch deangition are vamably  gmong  cob rraf TBuoulyRy,

7

,

. o . . e o p ] ) 4 2" y
Yﬁﬂ bt o pariant to m”"” v %‘Q“ Qﬂ’“‘z ﬁ& a2ret i“sfn‘;%u:rﬂf}’ are ’3\‘4{‘ Yoo, ‘imﬁ‘iﬁgm"’) e N'?"((i‘
NS ("“(’ Mt cpnzenere ! . LS E
/ 5 T Wil bge sveeeiloe ﬂk{;ww,%b‘z ) e ppecronca Jrmay celatipe 4o SWnriSe
and) Gonsct <w damsetlial, wre f:?r.»r’u,} riwees  ow all erf;:’,&f(vﬂ:;} hat  causes dhe wiell-dafine Saugnea

o - . ) L
of aveals d“‘”"“j gancly "H“nm@;whw\, te occur ! L"’)\Mi 15 m Sl ivh'ﬁ’“ favnad ca reels o oot e

Pitands o fiad s )ﬁ”(“ @‘QV\“, H,,;\N, (\’"j?g} \fw.‘g \"m% v(f)w%?\« & ?‘MWS‘JMQ azp\?\amuhum‘ He ahates

de "“\r\.( "‘E&xﬂ«ls(u o i‘w’swx [{Qh ¢’w ”\(‘ YL AN ,““» h\,{@“;\ i’ﬂiﬁmé‘\) \*Jw(s*f*& AT e ﬂ;{ma?_; Conged 15 e '*?w”w&i
./

ol Q‘ﬂu‘j\m ach -014t~! bs Hae

?

PUECIVEreus ”Fﬂgdwdww_ The defensive wmecheamg of dhe dioraal R&Rﬁ
4

ﬁ‘:)’w\.fsﬁ-f"i i\”\'(»;%:e)oﬁh(}ﬂ\ ( ‘} ‘”3 whee ;;«mzlgr“</x3 nm‘?) ?;C;\fx«im{y»ng },\{ICCMQ ;,\LZ{F»L AR ‘%3!"4 d""‘"‘ ‘Sq\,\%g 4 ﬁn‘)
; M " . o . 33 e e 3 o e L«,,gw
die LN “re felt deli ngeloss for Tuwe feason the durmels  must dake gheliee 1 dhe coral befoce

avses F g ?%,m(gb Dince Hea Efv“-w hvrnats o, less 4o aore, }a‘auw .'%\“’”“i i e_r;wa“»i Ane ot Ao

Fabe Cover  Sowatina ald e dug V”‘Uf‘.g\.}@,\ o v e lier tha tnals oge ef\;ﬁm@& P’qﬁ 3?%”‘) crverevs g’:%ﬁ e
R .

'A/VS'.JCA{ Cz’?fg(})g’.g m‘,\[g) iL !

¢
N 5 PrY Y i 00 .
" ("ﬁ“f ”\““'\‘»“"J\“‘? e smadiey s e f SWAY @‘, e Y e e teacer Gee yw (““g"; Gnol

2
Nﬂw wluzm Mot umagls e

(Lase dhanrm (.«Qﬁ'l'\»"h e ?}Uf\m» -5\»& ﬁv’"ﬁgr'ﬁ“ﬁ”\; Cﬁ??wﬁ“”‘w( %WJMB' e

@A«

nectuenalt wust foke Shetter @nd dhea foe T0 maotey Aha Precwveraus yim%)ﬂmm e etive o

c';\;a‘vwwmm\ii‘m«% 1O wanuier hefiee sunrie ”{ g diea figlt W solicient {or $e defbnswe

, § s " & :
Meehenisms of dae dwrasiy o De @ffectiea, Once sqean
5 3

Ay 6:;{«;21{' edod enanty ‘»"wmm«‘i Yave iﬁw‘.e‘émw;‘w ’\)(’Cm

ERLTE e, F) '% ‘mu\ gt out ﬁ{jpi&:k’ PR "h”ksz, v o il pe

i) %‘J"Jﬁ’«n'!% diorrnte, Helsen | in ex %ﬂe Am Wﬂ’ P "

, v . a1
baras ok Oy agimree Shads be Sk ey g vy en il poe {e shates, ¥ Srve ‘ ™ ? P ) C b2n %g- [N ‘L)il 1;
g,

N e 2 g 22 sy ode o e ' ibdes "
R S 4 J M“‘v imchieadey o LM\S Duclution Haatl 14 any One loe d\ b traase wnd e QVW? st ”‘) grbuetien,
Pven Ane puwiadia . T 4 . + } 129775 7

' o ewesh ) 5 preses, sl s A WES P "’ (}ﬁ? 7{4’?3 ’ e «

bgderie Heremd N‘(W\ TM{J

/
A | N o : " 4 Fog ¥ P i 'S ’
Bs.; wr e ) %'t*!hnj} 2, Qq;:; o et Sig o Tj\n, SV ? @p«f g gatwﬂwuiziﬁ ; WL Ran gpaapaee o A Vi+ ? 53.33.‘{..
teeny  here 5 il Ahaxwe af o ﬂﬁ‘?ﬂfﬂf? Stadwd b Hebison ( [ } s ,.»,,) (;g,:;imfm_ 3*’{ 7 2:} v He; VRS 6«%1

e

e \j‘i"‘:)i;w 1‘3‘30\1"&‘9‘3.

e . - ) 3 ¥
L Yads e we Lo dext He g?‘ﬁﬂ’f“v'a:’a,‘ {'r‘%‘f i34*4%£§\"5 ot A lderi Przat %5"“”’”’

. o " - S A 2 e 5k p N . &
“'i‘f“*"f\-”““ brengeomde “}X"m@ K”‘ al ,,w\uu(w -, wr“)m, 1o \}e 2A0M R 2 \ ﬁeg, Witemen CF conRe @k g, [ETR PP
il al N % 7 K }

} - a N Q« FOVPALE v "ur‘»{ q:f DR L« Froes, DOIBRTUER Jan ‘{:“f’ g;gﬁﬁ.)h:\ra&) *3%\3

procdy and emengnc . A quaniatee i T e e
n -y 1 ) ey le ¢ bR eas o ) -
< 3y ¥ F,i‘m” e @ Cam gel Shwee f“}v 4 ’“H\?‘Mu 5 el CAS?M(’,"&, oY Al baheste Bead e g A

ongerdal ey o *

Y
V‘Mg %!"ﬁ.x“!‘” b ?%MN)C)

“\ ! $

(‘g wa e eaal W’n¢5‘4 at
N

-‘a,m' wRrtro el v v»;;m\-i‘wwai 2y l‘f“ﬁv‘h‘n;? C:!\x‘) *v‘Vv:‘»“”“"‘(“ eb

P

cerian spe wis, }



ME‘THODSi <;P(> 7‘)\" A mr\ lay ey G 6m~;§qu€-¢w.% r,f\‘s'g?«i*:i (‘»( 'x’ti«w ':’ffazf\'l’ } (",(,A,é‘} (fybwil 1‘” &m '-T,A i

Py 4
&?%{%""1 o stact of lﬁ‘ha‘ﬁ, “3\3"\"“&3» The «d< l"«.‘z(l to i.“w“, toy e Clpn, Ok k.‘nzul@%%ruf,h?:) Vigw &&1)‘ 2N

5{5\%’\ fe {" )r «f’\"‘%) . ol reasonel te (’\:““‘ﬂ o waeaitor varbical waaeea fgl)h f‘)! E‘e\/’k‘ LR e §

fisw (‘?f 5“\) bot wot se déi@;‘a Phat e would Lw{ Pemibad b\; Gor mm( and the de-
{
e PO 8 Fal iy 4 ; W ‘n « {:\ 7 \L ooy
(‘M‘M‘”@ SRy }\Q%L« (f"' A0 Cx\) , ,U\,“A l\;.’\..’j\&? ; The Stde Yo [ oo fad tve ! @ ,7,1(
awcess il -
e chove ‘m&:{’)l“i;\(; T oo B Loesy Fore Vool 45 \rw«n,::} Pra easest Yo locate
4

ad "".‘49[‘%‘ ﬁ}y dél‘v;qﬁ ane afliccnson ol o ‘Vv‘eﬁxw:ﬁq 1 ; WE CEwae Upes o sedable svie
§ 5 “

§ e T it |
3P o Y o ts]’dg";“n af « f’(’f‘AX\ﬂwax% 30§, R"ﬁ site ey |

}
focatad ebhot GO (er southwest of Mg «.»,—,;~:»f'<“§;\ U"“;‘“} medes2d 3‘h~~.3~,u} atbached de holties

((}V{,Q‘ ;';3&; . j) iy e ;’A KR

sl M Horag wepbars own our 9t , one fo Yhe vieeth ome da e '«,\)Q‘:‘B“" crg ane o

W
4 +
e eenl, Cach waeder on 0282 wangrars uas hed vt o pacs of \Mc‘»r%“’”"ﬁ 4.;,‘\»& ge Paar
Ty . ] . .
we e ot inw’ﬂa @adwnado e of éxﬁia«,%z«‘b va the poater column . Ln arder A Cnum im

y N H ey
et s ‘v? ‘75;}’;-{,_ (XN 14'%,\&2‘\', if:{,‘;-:\(lk.' ot © ,;V;\U,Q;g,bﬂg’é AR .gmA (j}( o, aej;v‘m; [éi‘,ﬁ.ﬁi "§r‘; %“v‘\%ﬂ %f”ff&'l';q ,3;5, e

R ‘ ) N .
WL‘”WWV‘) @nd the othar élftég wes e d 4:.{:.{‘ Yo o Coral in the direction of far ?Si%"'?-) Soene

'Z“ECJ (\“1 £ AL €N, g ((

. ¢ .
‘%‘w“a_ PRGOC P e (‘3!«’ s%“vmf} s, QA_;(-EH""{VVJ‘\(’\F-Q’,J; gide ho whiah e &:m)‘«{}

\ - N H Coy N " u
eehurn ol obzservadion '}\Mif"‘\“‘"' ;oW oerd exbole Ya a’j‘ Cary S R VIE: 'Y 3\“‘%’%& e

= . 6 B - s N ., | .
TRy {’?;QQ ?igw\g hj uw»,A ‘Hmzw’ E;ﬁ;a’;a&m-«-m %f'{v«wwamg LR e £¢~%2L= gi@;’sq e aubsd k (::,Lm;)

f ? ) o
the

, . 5 )
allowadd ue 4o b precisy o chon e bvees, et feasd (e dhese ceadents,
éi’j f't:?m,)eb«ﬁkc«lza ot Covhten "Jﬂd ohe rat ,»‘;,:v ag @t oo Sindle sty w Fhyat wad love Tenani, e‘,‘:i: j’\}V“'&Z “3‘%’){3\:\@ ¥

s

J%%f\m! gl e ’f-,-h‘t(’“i g} A “ﬂ‘-t"w‘“’ (’)‘ié‘rsisu‘!’"c"”\ ey 35 }f»*"v? Wt“‘?i(' . \J"“) (j()*)« R C '“n N, %‘k.g g;;c)\}:f\;»,an

wibe Omwékkm dhe diszdve s.*\}f‘ff)fﬁ Qs;ﬁw.w‘*l‘j fwwndvm«« Hhg oo ke J{,mg

)
‘(r g«yaﬂ.¢ lm‘\’rg «iﬁﬁh ,\ u‘éﬁm’,

|
~

[AANTEN
i.* ey “h}f;» mz&'{,ei‘;“,i&r”‘} +er g:;%a,(».??f"kg ‘l“fwl ‘@csmr“; j\‘“\ua& e ;5%“\%4@,\? &mm./‘;(;} %DQ !é-é.‘&»;g"q

. s s B Y 3 . < ‘ )
Consdermg e Dmidations of vaderwelar observation ot DOUBA | o needed G0 suiect the

7 t N

. ) ) . . ) .
4‘ s e la z«..,uﬁul(:& LM o §[‘-@ e ede “ék["ﬂ LS %’:v}«‘\: kw,vi f,,":(' ’i““i Traagities x\ D :3 5 ‘!Ot,:u'% i’\ WAQT TN 6 ,"w.,y';} afeda H‘sg N
N : A

4 .'» ) \ N . "\w
J“«v {*vﬂ"ﬁﬂc '%”’ e tonek ot Hfi";w‘x l\L(“? LEVT") (“ji’i&iw}’ﬁ‘l\ s et yp obr ohseryalieas o8 o i’& e

A
?ﬁ’”“::'& P P smne suncse and o hove mared em;;wmK;w:.s'm ¢ sunset | e wuaudd Shaed
w ~ P 5 . o
45 cavnutes 15‘ Lo, gunmse n’vﬂk ""v*"‘() 15 et Gar sy arise | La the demng e 3‘4’4{1"&‘_@}

[ \»r”»a\ & ‘u‘;‘)‘dﬂ‘rfS 5’%‘?

-
VS ey e Sue

‘“n e lacad p“ .

s o . " ) X . - ‘:,
wiaviey alier €0 {unrie and Sunsel hmes Xalben trom

N

T8

,r*.?)«m«j da k’i‘f"’ﬁ%(u‘\ Mo g bl g\%’f‘éﬂéﬁ‘ ol mabhide elhes ) PP Q\J\”‘ el -

Seruad ms wrese b et Yaays am l"wuv [ \( "y 4 oy 5{5(_"}-‘ ‘V"‘wﬁ‘»i C’)HL; poa t atl (;,@/ﬂ";r v jm 'Wa{ 0‘("11
R LTUE IV A (;wmé’, selnvadule (\g@@ Talie 1} o fe waere ) \m_f“,,. e & t_‘.j\@ 4o @ 2; A com ?‘,g 4o F]Mu ra
of Ae mm‘ﬂo“f, s K’“’&i o ;‘):ﬂ‘m‘ b el aue Kh"lf"\“’*"“"”** "j"””*&‘ ﬁr the AJang aus S rY ey h] li{’&(-icm)ﬁ .
~ B 4
The sorve Wy WRre comdued od a5 (lsw LN E"\’a tae ‘ﬁcﬂ Voo Hae toa ™ 4o, e wacor ’\ﬂ>
) L]

\ .. ~ A e . L iy R W .
(%2 wrsdle fote s @adbhes oo i Ly (au ) ,\(J , SV (3 P mc) Cloudmess ‘) K [ V- R . ) ! wy R A



f({é@(‘d“?"::l L end ot frmes do and (eonn ovr 50 ey S Oy o ('.e)u‘a\ci b oreasient e were,

ureble e focate ans SuUrved Sie , s onn Yhese de-‘\;g e saeded etﬂ(‘\iwymﬁ) antd fimeg

bn ﬁ,.,é oot el 5\\,\3_ wrad e, (,\7, evr She e wauld o chaveng, e el %Cnm*‘éfm w} z!w”) (&,« ) a;;wn)v.ij

@b fepious {r\—aa'j‘mﬁ"i e e waedars Cobluaen . ‘«J%v\% underwat s wmedehosks ;) we ned @0 Hrn oo

™ i * +
3 ) . o st b
narenig (F da {‘%\m Geen dhe Frwg 528, whetaer ap nob b Lpay moruna o 6% ’”')\Mf:‘ ; ts kﬂﬁ%)"i

cord £ Lt i VA

o B wates C::-(\,\«/-mw»,(v«,»\,;.ﬁ“,ﬂ,\ , fhe ez S @ *-i\m,‘hé;,_;ﬂu% ’ e Vb 1o camea 100
&'st,,wﬂel o be &)-i'\"‘élﬁi‘zﬂ"f’ﬁf!‘i " C-;i.ﬁ ; awendd C;ﬂ‘?‘\““‘\; B “%«’5‘%‘@ ey top e gl I
(wm,;,!‘ﬁ er ¢ ‘M’Hu;'}\ (\Sk whicl, we ware Dnably 4o ;diaﬁ{('h, e Q&“i\‘:’) WAV O e ?‘"Mé;{‘fr’ ey
oA o C)i.\@'e‘*}a\. gm thaad we Could  weork on Yhha dagxonaws v hack 1n A g‘fw'(’@w ﬁ\f'&#"hi‘-{j‘\ﬁs
L 2 Cmrms;:,é) G "H’aa&f LAAEL La ui ?a«« %’A**’Hé‘. Tite %h‘g' dﬂ”‘(%‘g (,,_,»\(Q ?(SQ&MFW the r‘g))"' s C;iumims
e deaet perwde o ove ?é&‘lr'”\/frl"i( Th mus) be voled Fhal Fha 258 of § \f‘a;s\n"fj‘!w*'f could bava ta

A v s . - : T WO g Lo , f}r
Tois o8 Scewine AT Hae Clel. whety re negeds qc’}‘l shoboda o . Aade weré wwnable +s )

e

y D . . cwod ee o revd i s mend Fomenat
Qn‘fﬁmms N Y A DAY Dy lends an~nd dhe s & of (\c b Lo vsted ey e T8N Lo et Rt

|

Pryagy ol C)?i.s“:vm‘f:n?ex A R oY g e W@ IR

N&S‘n\ ahsarval icom Avmn.»,,, @y A ,Mﬂ}\w BT

i ; ; . ‘ Cokenn s
et Abay alse osed lashinhic and had Snler ohservationgd biases, e cogmied Sekemie
' J

AM“" fme s ‘?a’ﬂ:umf’%c ?w;;, Qa»:iw gt her e eaciozed e e iﬁ)é\”)'%?:~{!<jk‘n~¥ [ Tk o) e »i%x 5 C\'"“A}
N o b

S N 3 § s . . . o 2% e
@Vf"‘f“'@“éﬁw“ w Aesk Wbt wede, rNHa;xm\p wathl, P vvied o ‘{;(/H.q'&vf_() 2t S surteie | s M 7 SA ‘\UD)
) 3
. Y 4 § ; ; ) . X {\
LT %;j«wa-.c)g« ol /:g 2/,/? o, om:) %;«:a W€ recorddd Yog c.amrzﬁ;?q,m)mﬂ -5
4 g
4

{“%3, T u;‘)gﬁ wid e

)

%iAQ \‘3\,\~\, Y @der ("k?,ew\s;w}g ; il e rd Wlr \;’ cprude ol low i\,)z,ﬁ i@:mgkg»! wa® e t"'k_)mi«ia;)ﬂlg state -

ments pa wue mc}%g»g f“’ﬁ[\{f"{*u‘«x(} 4., Ahe fo;wwz 1 LY vr&arw\:mn\), 0_}),‘»:&1 LOP e, {» 53 Q‘C’\&L A Soe ”"‘az (ﬁﬁ\€>
witdhedl s use ol nor vlf«&“f“"\‘.:v:)\«*s G e !ﬁ‘me o e GVQ,\;,«“,; e L@ cantd o {ovesr o) .
Al s, wa::@&z'«;m\ GuT SV ‘ vaE Yo Ane dah el troasobe all oue {J(K‘j;‘v;'ﬁl'”\’:;;*{{ufm:s'
4 )
Carerel e ‘x'&“\«} whe o ‘J'\ﬂ’igkﬁﬁg,i Ii.‘r‘\(_‘y' L ade et Aotebook | "Kim ‘Q}«ye i‘)\\\i‘ﬁ %QM&, e a%ﬁ;
we Eepedal) ’(:."-v‘hh‘\o . Covarman P ’m 1 e {'-‘Qm,;z Frmg Seem i@ thar oe e ﬁh#ﬁj,ix‘?x :“:“%‘f‘«;?u‘){“\gj} e’;v\@)
B .
s "f'“"ff‘ Ao b weader edsdve, Aﬂ’"'&:’ et et rx)a f’!(‘m Fraagcmibyia g A A e 31’“”\«*’,‘; \C‘%“'w‘,%c} u\z o CRYwen S

W ¥

~ < N . N . o e
Aine? Mo e ton s £ e et P You Sew ‘?fYS\m i mane) , wbieb s !f“’*"'?@‘(‘“’l et Camig

+ 1
e d‘ﬁ‘"‘F‘f‘f\"f\ ket vy ‘S\f”“‘ﬁ‘; m-:S d(.'x’t: e ’Y}tﬁ\f\ir’vh;m

P\z Yoe conclusicwm ol 2l s S\JM&»\‘ %‘m\gmr NW.N \,vmguawr) s f,]m’n 4. maba ye e e
%

{;w k}(ﬂy “\ML Eaa pv\':l‘,S (¢/\4} Q,\\M}_{\,:M\c. :\\"f""tms'h»,»' :PUW"»)E ( s m{g,%w /,"F i F.ﬁ Reig b ol “& Qr\h %\m‘_ "
)

£y -
e \“'il'\‘,\'

' .y
2 3 o ¢ g, 3
QK\!’%}%«}\‘(Q%) a t"‘""‘i*‘)‘mm‘w&f Lar), tJO f();m\“(;ks e vEem Cige, ;nf“&f':’ iy OF Coniesiacd Aoy e Q\::_V,,_,.,\ all H.

Svevs, M G 2298 é’:ii‘) . D\ AR c;‘\%wwjzmm/ R T f 7= '%vun, Dt Q Gh G @ Vean Ol
& 4 g ’ - - n,oe ; B
g e the nectuomal vr:’k were detansn ‘&Q\) 4‘ er e wmwra < i) BNge e “ rANTIt 5N g B%} coraNer m('\)
4 b & A

! o .\ !
b e iqf;»\a e ﬂqm_.)m{« A Peose Daal corres ‘\ )M) Lahia o St /r?f, 3\»,;0,49 ; We wee

. - . . . . ! _ s
ol e, maka 2 4;;?*/”']‘\%’\ et il‘iibnfa i@?\/*?,i AN {“'(‘" K { LAY g‘:”{{" res 2% 3 i QOue ’2“){“»_2?\):":::% e T vanye 1?,3’ Y

abadibn, o wabhldl, e 5‘%»‘&} wage gged @t Conglan s

Lo ewd vapolatine tha ’;H‘j‘m tewel curves, kJN)Q

~ . v e
couled dhen Corrralate o gae C‘aw“jgmv@,. drmey e twa horinals r:n(;) Moo turnels b A iegn d Yoy

s \‘\3 g, Mhen, . g Zmed Byaaine denmn e er\ =D (,\% §”H wras 2 {}
)

At o Qi g
i

-
,Le
ﬁa

- : e d oA prewieu
the fl"k-:‘\c:\m'ams Shre  was o (;t‘ww‘%mf 2 eu i SaARs  Dund \ J

¥

. \ ¢ d { -y )
sjodiee auadabla bo UL QH”‘”V" LA » Coladie ¥172,Y




SUMMARY AND

D[SCUSS )ON' '{M;“*«i ’f“i"s«‘.n:;l ‘*ffé’f? ‘é‘m’,}f‘\lm”fé;‘ P zl)g], Swum f;/)f/,’"lzfi‘»’b[ A (/’) «,qu'" s
A/il[i/iif fo 0ﬂ/v T ranss /"‘Z,n’\

i) C"V@rseakifﬁ ofthe nocturnals “A bt FOminuYes betore svnrise Fhe

Gacdinallih bigin deseending down o #he corals. By e fine Fhey rech
- A’L{/’/"v 24 ‘1/’/0’“""*“?”»’? ’/‘cié/’ o foof afy oF the coral moct of the
J'ﬁw‘rr":fz/‘*f"!}‘/ﬁ dre gone, an&/zﬁ/ /5 minotes Lotore soncise Fhere (s
/!ﬁ/r @a:f‘fmf/‘?/ in The waler « O,e/{,m,q
2) Taterim - The Z»u)(‘fﬁgmnd’ (w,»/ Jass Fora shortudife l/‘n)mm‘,f )

{(\??v'“ Saoon fﬂr» Z«?;r’g’}/ 1‘"[";/,,{1 (/’g,;ﬁn,v/v, é,@, & e ot e i (~”) Aero, ora

M’Mﬂ TAC’ Sarra mu{,& aned /‘mgf {x)@/z»m,vg@,n'ﬁ“/w%g; arg ‘f”/“‘ws fé’,(a/r/y
rEges &,a?’war Seme (045 /‘}"mfnu“ﬂfg é;aw,ﬁ;mﬂ Sunrlse T o é/” e ohromis anod
€ reo fe (Al R L 5’:34}}4\ Fhe! r Wa},,)(:f ascont intse the waler colvma about
Eminuvtes Lo ¥ ,,w(, S onrsa.

g
“reo /()) the "3’!;""’”“"’/ ‘{”'ﬂ&\ e camne s e oe FES STV /}w more. ru:,Yé,u/ @

3) Emergence ot the didrnale — ‘é‘iiffnn?{;; Wf‘f;’/\ Fhe sehoolinme e bromis ond

e 07/ coon

. . i P <y ) . o , ‘ .
a¥ber supcize TAC Aam fe¥ u’) e n rAVﬁ“’A) chaelo dont lm{'c'j/hJ@m/"ﬂmmu'm s,
.

and Fhe scarids all gre wetive, T Ao fute risers ameny Fhe /,w,u,m/ Lo
are fhe wresses, fhe Gle nnies P f%g,’\yaéf ftéi‘ﬁJWW{ ‘/’f‘a& for ’“/ assie Y.

[)@\/ f{} /ﬁ\jiﬁé 7 T”r"a Ms;['ﬁ;;«o

;) Cé"’é"“"{eek’»"‘? of diurna /S - ‘/‘%(’3 Firat (,/T/L,,wm@[’if' to fuke 5“!;@;5/'71&?“ are Yhe

p ) ‘ ‘
lﬁfﬁhﬂ{d‘ﬁ some 23 heinotos ff/“ "fff \}\'”wt/{ T/EE' o heomis .':é‘ﬁ‘i'm mﬂflﬁ;ay(:,,w/

+ ” ¢ N " B . . . . R , ‘
ia¥o fhe < ¢3f”4‘z,r/§) as /17/{/}% Lo omds iheptFiceal Po mamYein geio sle. Someont
A

he + 4 i il ‘ 4 =
fﬁ ¢ /Jum lets %{f"z” To 7’73//"»’0 sapar ﬁméi ‘Mﬂ*i‘ juv enile D S 58S and (:!«.':,mzw/éw;ées

¢ i 4 i i .
Fake W@%ﬁgj“ ’{”?fy sunsel on "/)/ Yhe adutlf (/’{“'“‘“‘5:"’/%15 y/ﬂ\,; he 4’*;@ ol Aamle
. e g . ‘ . -
and fhe poarrof dich are s Pill netive. The damselfish romain fow in Fhe
o wrm,,,./l.cn ;:3( ‘/’fhi oo o Y}a an ﬁ/ f{awn (r’,‘/; W g P “'4},/ \{:;H/*n,:}'e o f‘d:»‘ ﬂ?‘xm— .’/Ulb‘fi(i/rm,,
?) Taterim = ac¥iify /s con Finved {4 m»%‘»}/i,mﬂ‘” P period ,é{y A coftosh [ow
. N of » . {',{ ; . , / oo '/"‘ X
{ i # He L’.;l)f’”e,l( untif 20 minvtes gl ler Sunse¥ nwhe /”/)‘ (j,(gf(ﬂllﬂw f;bﬂ‘ K,‘{J/;)}n he g~
(Ascen ' n Ve f; e wate r ca (o s
oy . o ‘ L v L
Q,} Emefg@rac:&' of the necturnals = é}/ 75 minulce afYer svnsel Fhe
Cardinal Osh have poochod [Yo2 metere . Other poctornel ek ,{5 ‘ju.ﬂim/\cf‘» A,
bigoyes, o nel e poakers },él‘s, Gin Vo inebase in Visy 4;//”’/ and z;,,::?“z'u."f}/; fhe
4 >, ? » 3
& 7 virrel i are Yhe ool ¢ u;;;;é%”) povs o f Fhese athe e hoe Fyrane ;5),, e

' A, / )
?L e Lé/,f;/”x ace nore (;,ﬂ)//&!/;; me/ﬂu, ) /, missed .

T4 o - B 4 + / 2 , . . ) . ;
f /} & cw ghaer ay/ et Y, Ve o k1 % /xe.é 5 € Prpn ds = Ao /:// tﬁg? /”‘i yf;r, "%’[ s iR l‘,{’ ';‘g/@\ o //
/ r"u// s V{U(//!/ o) of a. 3{? 2o ,{,, & ér::@,:‘ ame e Tive o f“ o,"m:e;{j. "y ¥ 5 ome Spec ec

-

5”’”‘!“/‘-’/ Mg U«W’-’i?/{!f’)/\. T/g‘ce/\ PR AV PR



,;}é,f"g
A

(L x|

) - ; /
GRNe /wﬂ Tren x«"{g Computd e, /" as { oy W/’IRI} A f/ i el
, N i . s »
:,,,m/ ki v(; Qi ('ar“c&lc-f a{%:’,omiru Ace . L 7 iS5 @as

with Fho ¢ Yovund inthe {ff"/‘lf ,éa‘o/ny

¥

£ =y

PR
y\I//I(x'i’x

(,C’/Vrf’l(l SE f/ s
/ (u%[/ﬂ ol f e Ty }; beca bee Fhe o hove man y e AR esome Spec
{;,( g??)!;’/’ i} C 7!’?‘.'4/16 “"ru/ /L//;f) [,/f,‘f:xy Yime
Cormrithiart /}’ woi 4 Fhe 4’3

£ ey G
5/‘“‘?,; oY i .’Wﬁ,&’f ;"/

& s S .
o £ 2 ;»,“{ +he s /ﬁy({/ﬁ‘:;‘ ¢

LAy

o/
7 /gﬁ Fioc e
a, 7 J ?Wc/ e/ ,/(‘:;»(} /?*5/’ ;fl}’

- ) d
o s 0 Fespite and YA o (

I he wmora ing FownsiYion s ppranrb

Fhece aotable Fxoeplions s ’fjf%””’ redvee g tiv

. ) VT .
@-.,’/;511 (e n ¥ ﬁ ¢ LA ‘Lf/’! A f( :v/(l :“w’i‘ifg

. . ‘ .
C F O s IS
RIS L YPTTE 4

- ) o L /- o ;
: Al Vednsy Dion, elivraal Yesh o a v A

o
o ;»;/,4;%;/:@

Ll i e /‘
7 gy r'fs ]/’3.},1 (//

“ : P e , s B e e M L
o f ows @{2 YT oo i & PR a6l € &0 g7 S ‘}‘{;/\/_,; fod) i

7 7«‘/}/ re

A v ColleNeand 7,/

; - - , o i F ¥ IS S o F
f‘e}/ L0 ps IR S Fe pofe //’,’4’ {ew B te A r: O I
Lo . . ¥ " eg -
@ an iaVerim «n fhe m M-mnja,,g/-i"/wﬁ:é Fhay did note iFin¥he avening.

) . -
/QX/O bson @/&»(f) [j‘ifés@«’”-f bes @' e

v ) 3 el L e /(» e Phe o rj N N b et B
& mdaes éi’ma/y—« o ot A oo Yourndis p SR AV A Hw . 168 fvierr 4 a'm(/f e?;/m’/feﬁ@,wm%
o s

- B T s
e l””/iu;’i/»‘! oy =4 (7% /}?,:‘ 17 (':’7#,/51 in Y{ é'{Bt,‘i a4 4'&» G n »4/:1
% A,

NI 5 e

(7{ ﬁ'}, Q/é:/f: Qe n TL ;n (S N o] Zﬂ;(lw/u V/ t"(} é’/v ”ffirf" {”/”fi( m e /:jw' Ao Way
G. Pore (f,«wy,, Ay ':f,///@ recess gf"/m,;y\ i VA eser Chad zé}/ 4‘(/ Gh et
;o
O her e neral Tre
N

. . ; 4
3 M///;/ I /; £ f‘; 1Y (’[.-%i/ kg:/ HER i (one s’j LA /!«’cllé*.' “-""?}f‘e;’n"
,‘ﬁ.{z?/“ ¥ S /Jw S

;/;f” s/ e /,w;, Ve g'/lyr/,v;

(jc;%[‘\/i fy . zj‘) /7/ < [ n,»,f-/)a/‘t‘w ﬁ:{y 'Us/e,.w i/f‘ SN T/“J /;k/,/j f;ﬁ’;l & ”(’»?/ a //‘ l"ﬁf

ru“/ WA EL2E 2y

¥ ‘A’:’Aﬁ (’/ //r’ 'é?;é’/:%m// uhose }'a.)ﬂlfr"’/w

cmers
@ Ao /"Y%l

1.4 o . it
cen al i he same &:/bcaﬁ‘wjlnzf[“!ﬂ?“\f/‘

4 *?,,/ had Faloen 72 ey Srary OF pa N P residence  Earlior aythers (’»aa’a//«‘l@»m»"

Al number of Yish were consisfen 1y

}hm/f Faid ¥his /ﬂMy rﬁ?‘//r‘(aam/a elition For BpAcl my hipA Aot

,«’H/‘f‘v,,ew =2 10

s i ents /r)/,/u,/(»lé" g ””M ot ; ange, fﬁ"’”}/ bassl T; Q-

JoTOSEVE /Vﬁ\?lf?' ble e
.j L) VA4 z /f

;

“. ¢/f‘s {I,‘f!!// Fda ‘«,ﬂ [6 21

[

TS A /?'.‘» b /lf iz a/\ / an o/ Q‘(/? 2R ve {J 2 ﬁxk‘miu 28

5T,




TAXONOMY 4+ ORSERVATION S

T‘*\Q f‘r_.ﬂmwg}»\s 1y A

. . " Fac)
bisd of ity 3{3:9&\%‘:@ SEeA A n‘v,~,3'a<:c"<%vx4”“f red ey DRTE AR LY f:‘)u\daﬂ\«wiz gr)‘-\n‘-,»w} Vor
\ \ . [ ™
o \umr\mj ot (j-.(rmu 4 ("'\"(,usys‘h s s R’w\\f:}w&é i’:m‘
dancs | &wzghg;\;mr’

¥

e el e

o -’;j‘,n.%)(‘lk’l adrn

Shart Sateminl o abon
1ad arihar s .
YAt ) eSS Ervatiany |

i ”
(rawﬂ IR ATE S AN S Y

{
A (j [N A 2 ) (‘i’ (AR p»\c\ r.(JV‘ t

(\ gtw J\)%"‘K{h Wit ale v m-hﬁ,\gh I ,(\
AyE ixg%ff.é at ‘\\‘mz ’fu\c\i ;;,Lh LS »(1(4%1'

l,i\n(otrrm—;é\. ~ ﬁﬁ “(,Cs'ﬂ{ ‘4& ﬂf
(e e
1%

X Das a;c:.%‘gdm%

\‘(anw S\‘)GNQL\ Shw\src‘j ( [x9) hy._s: \).LEM Tu)m C.[\ +a FA f’n‘-\gﬁ Lo 8T
. i' .

LR O Qe
-y
Werre $1Za. sarag ahest B {‘?n.l

3

ERER
o 4oy
[ag {m»?edmx@%@a

Lessec Clecvere, rey (Narcl\ﬂti ‘;rcm(»c«\sés>

\h:& A

wrdwsduats aad @ wew) wied

.
dwﬁm 4f 1 ‘“fﬁa‘f’\ e (”“Uf\iss A )}n. rhéu‘ }‘wﬁ(%( a2 b dest f‘\"%*}w“ﬁ f‘l‘\‘) 'F]u\h\l\”«f\\ side b,
£, S\iméaﬂﬂ‘&gﬁ

ch d\VQ-‘ o \\'Zc.(c’ G’gL(S:}quu§ _\QW) Tx,\;m %V"nm‘m‘ 0“4[“ ’%\f\iﬂﬁ LIRS ues Gy A\"‘”’L 'fii‘,()uw{r.vl
[SEEIN o and Y'\'\«:‘)W\A
£, Muraeidae

Green meran (ggjé,mgj\f@!:ﬁz gpebgg\ Qe svmetl  (adividual ey Teen et tve M
\ \

i
7

R . ¢( ” ot B * ; " -

cornar & Ous sy [5ee {!S\) I 9 }\Jyeq;\gw Baseler c;‘qvn«g¢\% voba AbA S SRAA ’j‘wsw.wmw,f)
L 4 ¢ .

ek d }b\ Ahna mgv(-z/x PRUSE B S IR GNE BAG TS
5} ! - ”3 )

J
Holocateidae

No oy s

were geea aln f}‘Mn

This 15 = Cfm(a:ﬂ;wkti f«;«m:hﬁ?. The Blackher soowedisl, CY_“,%LLQ.LL&’L‘.. )cac(v) \)
:?u.l SWN.‘LH ONnE YS»{:;‘ \

L /; L B E m‘rﬁ%firu&:c)
A dne Ciav'\a{pg-\ \iﬂg@c@nhvs , Flamence

[R3
el 4 z‘?;%»«'wi‘x; z*'s\w?_é ;oA

J. e deedvmand

¢ aﬁé AE)),Q"JE KA A ‘R%”‘\ ’”».)‘“f\fé‘f e (\UH:\Q

enf & S’C"’W’%‘ o L

ﬁ.m“) AL E I gy €28

Swwidched | The se r:4.<-,,\l,¢3£) LOv\SSFVNL ngrre‘w
, , ' . A R - "
Ol (Flammee mecmnets o Poodail 167 ) 15 nel bnicd i Cheptin and Seant
i PN TN L
5(1‘72‘ /"uB L AN LU S TS AT RN ‘Crf:w\ YO0 ~ 200 b, tagwﬂ)ﬁﬂ r“’)4
;

PRI
|

5% asde
ﬁam ane Cardinal Seldrerfigl (Bﬁ‘iﬁf}%‘ﬂ?ﬁ (‘5_122_2}’12)5) w@ v !;g‘j b othoes
wedar the deres -gg.»zsu,;,,»ﬁ;(;;m“

e igmy €5 walnade 1% one ) Ahs
ST

:)(\a‘]\r{\?l(*' Logriee GOCOY tomallt

oz d ,Qﬁumdwmf e dueva Q,_\_,\mg., 5

. he TN d«amm $ra dm . bt Ay
C’f.gmumw‘ oy

Twnsed fia At
i

5’\&‘:" wrds

Staet s
W g an u\ o
A

4 " i
a & <;%«§p_,«¢p,«) At A vuf,zu‘&:;,\) Waades o
o~ o~ . '
e B Lomaa Poenr

R gl

i
§ Spels boy e r»eivP cwe Yy igin s Prom bl
; > L . ¢ v nod
Wﬁ(‘?’“““' '{;m»m o baid oo ﬁ cdwwibe,  was v"M\f n) 4o j&u\‘j” ’ o W DL ESR AN
. !
) / .
?f vvn\*\ v x,)v“ %h W e "”*'gtl gw({(;@a ST ATITAN G (W‘h\’\ }(ﬁgé e by ¢

ST L uj;’é,,—:;,:g—:ﬁ ng/

sue ok cved e of el S ey Ferr Awis
6““)? o F.\IV'A’H(#,,‘;L\) feud ar Alaen f;zv"\;_wt,,“ll) b

conaridia % N ;1:, el el ;\’., {}) T oa ey lj “

i




{’:Hbzwxnéqﬁﬁﬁ. {cond )
We ";‘sﬁ"%t) Senae ‘E',,‘«"N?)(‘iﬂdwﬁi ‘f“’w.l Sﬁuwra?fi-&l« odemp }‘“"’)"‘3 "‘}5‘*‘%” in e ‘"'j’u"‘r\I (n"”*i e "“3944\/
i”“ﬁ e 'Ca Lol n(ﬂm . e chrn'rwf Wi oused = ‘s‘ra'( vr:‘::xs.%u) Q‘«] o Bed A \ 6’»“'9&‘«5
waal ate o R"‘@A‘% vaced o t\s\ 3 w'roi((ﬂu* WM«!‘%‘MS At dhe ,,,(*,Mv\)’m» 7;:4"’“ seererzl
Wty i'iﬁ.i“a..a,:iw.zﬂ davesel {3&“ s qu.rnw el woere ofton, Iy 1») ,H-.)Q: ) m*“’“‘l{l&i‘?ﬁ
(4 ‘::)@ :}Yi:f \wmzi 5,
F. Fistolamdae
’B“’QS""“GJ cornetis L, (r—m&m.‘\ tahacac ) st v agoished (:‘(w\ L1V ’(rum}w{r” n“\!
o Ao {?{SL'\W\Q/‘\’ ﬂi!\ﬂ@é"ﬂc‘?r,‘"\\; 1[:\% berl. Owe 3.5 ?m"\ ﬁf"q‘" wass Sy dg PALTP A ”F““jﬁ
.\' -
’(’qut,\ T ”%\Awu\j{,\{ {e &w wwau\(WE %agrgc_wom)uf;,
F. Aulsstomidae
—_— < )
\rUMPQI(lgL (M&Qﬁk&)f"ﬁ} ".‘,im) >(~,\Ho¢.“‘,} 1:“-,(?’*\/1L',w:‘;‘k.’, Sk g (ﬁsuiﬂ\gk} T »,,x,l?l‘,_‘,\‘,:‘s 6%/»23
<&\w\%m:f\g ; Sumihonas ‘%ﬁefﬁf}""“}; ‘mw:zr%'w,u,!ij o Ao inadac S:ﬁm to bo actwe all dug “%‘*”:“‘il
£ %m%%;agaﬁ; '
Pea(uc,ck_ c(c,u'w(‘)@-f LE’E&‘—@ \3%‘) {3 one LAY tadsudoal IR .&\,‘N*,wg;‘ Pra ‘:Vw‘-«{')
e A el gur '»'?7‘\3‘*1 e ;Mt:rﬂ\‘,u\,; - {: ¥ CE"-"’»’"":BS’,\‘} (‘“‘:W\ “éq r&.{'“‘""l%{" @wmwrx Gn{j é&lma, ﬁ?}?&'ﬂ{J

Cole patica fo tabde ol ‘bh,mﬂ '3;§~,43,<; ‘e,)*,;if SR ecads g{i';..{u.. s\""JrI‘m;\ ‘;M :wa»m:’),

e ﬁ‘?%%am;@a%
Lie ﬁj\d reid (ﬁf}ﬁ';“,mt}*h’l")-‘fx imss#x,ue‘e‘\ 4hea, 2@ .,(3:7/!{) ﬁ'Fgw&.«:y el c;v«ggvg;;ﬂ,r\c,«\f;ﬂ:’% Sy v ,‘Sm\{'.&

v . . N vy 1 . . ) i o
| QJ*\:;{,(\,\ . T hese  oge anethe, :~ ¢ «u,’:i O poctuenal (wz 5 o o red ‘&,&5 Floo vertina]
B

e ralioa ol tvase B u? ade dha Loater Columee, (o P\ﬁw"w“" Po Chromis ey @

5000 ruted o apgescenca of st fi (1) wa frger fun(23"),

[ Cﬁwyﬁaj 1 33\“ g Sty e \i ovar aeds  of Wﬂ . Gaadlers e r/hl @ et 5:\; 2,
T o - W %
K ¢ ’ L o )
coraly, V‘if‘l Neer Cogdonals were *rmlq,é rsvae oot ol g [\ CCEMICe rate bt wwas 1
- A SR A IR e @y Y

at ove zde /s:;;;g ‘"?)'JNZ ‘ ?

()3 ater  albveddanca {

P

f. (i’v.«wm@?mh%?:ﬂha
‘BOSA (\L\erm(a Vl“e&q) T\f\;‘i g(iﬁ;a{ﬂ!{‘ﬁk’sé'e,:m 0 Beee 2ot d fp,;:n&a:’f‘w;%, Th\\

: . N
éaim,yh\ P foaf @ P i».e:;\,\

s _ .
fitn et c:tm:a«%w ragew-blog dire setests of f;tix\‘,q!.w;

. \ 1 ) , - .
G{P}%QJ‘“;"Q) 05&6’.‘ b '}M& e m“M‘;\I’ 6?/\(»,1 {‘M& ‘&Z\J{i.'\;m"} N {M!; N E "h/\l;‘, %}A»;l'34 Sokde "\ g!fﬁ.‘%

i 8 e S B, S A 5 , L ) \ . .,
were («\uxi 8 e g gf.wﬁﬂwﬁ Ve erﬂm_gl 4ramselion . (”1;; e go (:g,\(‘_ e F\‘\Cj!w,‘_‘
= oY

G Clewes e L3t hepd 4o cowme iﬁ‘i

¢, Sercamdae
Coney ( Cephetophelis Culve)
Graysby (P@%rovv\@;opon Qrue'd‘qfvm‘}
Ha(lewm bess (‘Suchui {:c‘\aqcarws)

Red Hmé ( w\v? @.&!:a,.ﬂ




(i

f‘m. S&rm:a;éﬂ%

T(Se,r grovpec ( m;,”gjf{ﬂ;’“‘“ LLS:,:.‘Q)
Berced thamlel (M ypoplecitas ng\lﬁ)
de\cjc; \\‘:‘m\e" ( !

Ricck Namie t ( '
Botter hamles (\ "
S\‘\\’ hamled (\ "

1ndige )

nigricans )

gothavecivs )

'“"’\,\ « L. . 3 4 } - v i
Yhe Sew boasses @ad haededs ara dwracl and copnvocous, Fhe hewmlaly wnli
i‘,”“l. 5)\\/‘-4’,&, i;{\i)“."mc\\ At atie i,

% ey intaresiiag shservaelvas werd wade on e
2

— - =

fodte bnowa 2wt The 0 g

)i\\ e &\‘;{%‘Kﬁ abeve, Or R maae el n} ory i‘a'} v s S

Yais r2agon Fiye - {\wrﬂ n,,,‘ Ly

,
ol wsess | Vs

AR

. \
¢ Lt f;{'ﬂl‘r‘(j)&{(; (;%m@.:\- Biohvtaet) ma

{
. ) . .
somewbed From when dhey wore cetive w”"‘% cuea fﬂ@«a@muﬁ’“\ Sagle , al-
J )
7 i
R;“&I\L;)U()‘L i:f«ﬁii a( (,,,«.wns-\! e

.
BOaE o)t H oo G%U ienge lapere C{“ 2/ oA i') Gaey

; A . AN . )
Bre mar mae, g Fed Hhed was ob secved to lu oy ehiate sy W YRS fina
o ! e .
aa r e coral hole VT weanutey %\q fore Sunmise . N s cxulr('{»‘,(\(“‘,\,\ i

S5 R LY

Frvce, mmemates 1 ad [ Phe

}
%\"\'%2_ u\'w\) (f\u-(i? Q_ﬁxw&m \

~ .
\'i LAVREC VY ST Shoe  Gummise

WAC Lty e thee o%mﬁi/\,

"36i\»\fre‘{'(;§§~ ed 45 % c%«;mmlk,_ i o
i

"a\m?v Sf_‘u\rﬁ’\é"-%“\ an e, zjfpﬂgl
S’“"*"”"'“%{‘«" b vwose A

N gwi Wy den @x pcw;;u,c)
! v

(‘m/*{{, 'f';‘x’@“f‘“'v\f O{‘ "\.«;w’\\ﬂf.“; L3RR B M O 4[‘1{»%5‘ ke, (,,«\)\\ﬁlrg (é;}mg;‘lse'ﬁg o

X,\ xaart(l

to caledlade st uﬁ"g Cleor ol ave 54 ‘ﬁea\i) “mc\wm\'&.i (5@,»*\‘5«1\},,\: Savagal ()(»(J@\M

. - .
o \f\’\cucr)-mi"-)»ﬂ& ‘rm(}% wr dhea Flase  obsersed } ¥

M.»\ ) »;&,(\ (SR WA ] {iiq“i"}} . P\v;rré’.(& if“,vu.‘\“i‘*
ofaaed \ i Mfw‘r HE %Q’"’} Black & Yalwwlail hemiel doas' 5 i/ 400 m?"l na K}’\‘ix\'::)(‘: femlals

[ELe3 T of _) 0\/5’ site Lrag (‘m,u%\,\imi 200 V‘i\Ll r:.«w) P

N
N - TR (e AR Phegrs ‘)
[} )
- s A g e BN
. . = .
Yo n Lt s, 2.1 Cleeandedt cemd 375 Ladie \q,fm.\ig% .y OWiIE

. “A
abhservat vom Vaﬁr I,Q}) .

. bserved

Lnlgraecthons  @bgeryed

‘\N‘iwm‘ﬂ'*»s LY :ez‘g Vel t s Sten (L{néwaﬁu(i an ,}»mg\,ﬁ{.w

& Dubeyp
o Sh xi

. . . [ ‘
j;}’ LSE ARG My G200 Yot e o E‘Q"(%”R‘/‘

P . R
.Imﬂ)@f)@. whieh weeee LS 8 o et

4 o
e (;j;:«}cq,g‘{&rw\ e HERe el g ‘»2*:4‘4"‘»?,&)

Coweny Cee d »,’,<\3 [ H‘E - SP& i (}‘r‘lm":} Q‘ . I% S‘h‘

) Brreed
o e) ?)\,,; at. Yncorntsl vpase all e

2

e, 2%\ xkl\,\\»X “h”: —’25‘ >

pilerred {ogitenim,g 1{)‘@4('«‘\11’«' [

Core n - A Posred Bamiat Joay Ste~ chosy ¢ o= Bee
2

er;) Y yf\;‘\,\‘é"‘, o Tas Seea A ertaett Aarectoeiel
5 .

v

\':"é',“ﬂfu‘-l e e cet)s Okf'w.g’éil‘\J a8,



~
V.

s .
ﬁi’,wr&ﬂsc}a@;

FoG r‘mmmxa%;fﬁag

i im'ew.,s g:u.l e

v

alsg ;;r.zuj (e h «50?;‘3\\, P2 51 Aows Siadeaemt Vgl dareiter Lot g,% e S -

“}l‘“ﬁ".g,ﬁ{\‘“ﬁ R FRTT 1 - . ‘O&H 1ha, QOELU AL ol =% ’ ;??J}#. KW{)

B

. N 1y 8 Soch e case o R
T\"\x‘jﬂc)‘i‘) ool 1 cloge g"}w«'ﬁmnh\ Saow Ahed Foh (‘“f’)\bf“‘“* v ey ngd

[}.{ %,s)r:.\i*]‘ FAN VLA
)
. - ! i §
"R;i "sr ccductie Voars ol Pc;,rr' ) ﬁ\? e . cned Lady i)u \,\(‘{,.,lféf S wedde GO-

=8 r\l({,Q) vna,m'\.\ r.»u;urmx f!\)(.q% 1;&2(’:\!\%\47‘ S‘“‘\\»e_ i&'“‘f'i’wcjv; ol IS lu 2 )

.

ety waen m%’:‘;‘rtr@a\ M 1a «l\@ SV P \';,,!’,(r‘é,(j Wewded oy et S L.‘i

. g ) \ s ) X
T}rrﬁ.mw S W agnabe s U "‘*"x“’\x @\tﬁgewuc.hzw. N ("v.o.iwi}' i{)mj-::,\ Lave 3
& B N - . A . ) ‘, R
o ‘wa\(“ e Yzealets Copan “\‘5 ta 3@ edne - @t dush . f IRV L ;;sur e e aedarniduzl
) . . 3 i .
wans e doctar boadiie Yran tra siber, C*f"-“‘*”‘""g" ihqrﬁcm Lt S

R o
P
X

; . o )
Cleeameg (SQ/M‘JZ. el g, FW [ ‘U'J&\\‘\ J(‘ 3 v)«:’nﬁa vac ke o ,f),(-“m} Hn Gaoa,

u)mw\mi (‘:“) {w,,ws,‘{tnv\ \’;'nc;“tll):'a"g‘ . (we)}}yecﬂw PUAVEES S o) FETPS n:3 ﬁ” J\\Mm ',jh{,%;‘%f

b

M d«w«wz t ook,

:;wv;%\l ii}ucf\ a5 v cose a’{\';mx,»q, Va0 ek ‘;fo“rz\cuL Lt

- §
Phaca. the bgntar wmdwidoal o il ewse vp and) Bhe pee, oo tatay -
i" L»d'h:xv"l., ey 4@.“;{&:5‘ . ‘ 12 u‘?; ‘f\' ‘% 1 en d AY 4’“%’&»! E LS t_’)«ﬁ"\“t e, ('f',e.,) (;&35‘.‘:(}%’\4?},8 j\‘m[;.ﬁ

Yoty Clnt Caenld dm-'\\, Vicoh da e cmeal Ad s sgmw? The twe Pt 0&\3%&/

. [ I . . Yo enfred ke el .
s Toay onia (:'lb‘;u'\u& Tha \:‘&‘m‘”“\ﬁ ?mﬁi’J‘m vs g 3 frueen 1)

5

G~

7 .
. . dot 2 Y. o ﬂ/ 2
i b * - ey o e A,
e \"5 ‘”-"‘v‘b OMLE oo g, CouS RN -tv; f} Beoge 9 i s ':\)V ~ 44 W “ riy S U) be g

bl - wm()nﬂéx;;’;k(*‘;\\sw e Jegl mwﬂ,) PETYS ERs t.'ﬁuiui»‘

— - L vl ) ry ST
thiy »:mfvfwv‘ FEERE LA S S A t%’&rbm'ﬁsd‘;\) m,‘ s\{f‘u ot tole i )

i o .

. N Vi e = i Lk oo

?‘t;n‘” L= 'i\\’“‘v’ i ‘;k%w')é SANPAT I wi4 k’\,"’p{“qu % V“'H)“' :”)(:,FFFS\P.UC‘T) J vy %n)\::){ l’{)‘fl ﬁ; .

Tty \’Wr:‘\a:\c \nc&;{%?(@hu%‘\ hoea de E't‘:’a&i} (oe !(“\\i

alacnal, W Vreve ok £ uw:) Gy VAN &ksam%‘;’nr v Ahae aveils e

T4
k]

¥

e A -’xr)A S\J(‘J\ o

i ﬁj @ polueg

)

o " 3 f (-,,,_,,,' . . .
Dome CovmmPals o Thresbmers Q‘H ﬁ(‘), ’rui Pg/u'\éiﬁf(j [ alfmr%m@ ek, wa

i wraye - baamdols aan o Sohoetien advan-

SR 3 4

@\;mt"é‘u’\(, ‘éa 4’\1‘; ‘*l‘&*n:‘/_‘rl‘»! Com g,".mm
h)

5,
25 ed

‘“( wu:«y..« e;.{‘vf;‘«gé AN P resd es cowy {7{-5 b {:(;\()x‘}g BHE g Param e “}3 . H 1y “s h,:s

[N ‘\f)"m&i. iﬂ,cs./vx\«,i $

=t Dt Dot .y

"%i;' .Dg;i; [ R t) PWOETA (;l( Loy } 131"" “ é\‘% e\ 4
’ }

o g O B S R ’ Y
Gm;\) @t pe Am\u K"ﬁ Vo op tacealet S A e @\uhmr’[’l*’j'ﬂ A 54 ove sii2
%“,‘% el ©

i

y : ¢ y » Y . 14 .
“sﬁ'v‘vqa\. Proyenndt., % df.’/ Ttu Mot Pwer W«x.,nl”w [N ‘iﬁ)(',i}ﬂ»;’\i@zxnﬁ‘ el f"d(‘mui ,

1 gy WA s

- i 5 i i
h meerbe goual mae e s Llde mor gualided

g0 T kY
S

X . . ;
St«lir&\'m.r;\. e ar Celute Teres 1% “ (frﬂiﬂ.ex W Pr O T

o “ﬁ\/u N g S'\'z,"; [

e e@ S~
]

4t . i * . 1 51 R Wi
C’r"’“\\'“"““‘"g relatnet daegidias  aveeons  eslaby g Al aroedes

. e gty €
W 2 S bc\nﬁs PR P i b (i Vs angat edminde A Speeret Eivn €30

¢

“hle

S Hed S apt 'Sy (P:}ﬂ;hcvb SU‘D‘M‘F“Q"‘C*US‘} e NPV INPLV: WP R VAU S 2
T < t

) dmame
!'&?Ll«_'?fs-_f\\’?..»ﬂ\;?) \m\ thy ?mﬂ,u\ww \anx«\ FRaA



~ .
. Drgened e g

Fmrx\ k}gsﬂ@# (&Li':ff ‘»'QLLS*._Q> 0\’\2 vadh oy u’;*h;ﬁ\ Wy &‘\tl\ug \»1
3

1 [l i
peew e e rk\vm\(i*f" { we e ‘)

v

Sees  wador a roeck

|
F o Priacenthidas

B‘f‘)e\f““ C%‘%ﬁﬁgﬁ }75(3,:«5{!9;;) bmshl ced
“ha (‘Di“”‘{'fq 1Y e «m«) [(3"”' " mocturant (gl Faat vens ta (‘g»gﬁv\;\\mm\-x) Seen
T"U‘M\ m@ﬁg} US‘U«N\‘\ m\H tae Ak :}Mx{a})tg"'r‘.bﬂ& rizwﬂ;ag sites (“;t{ll-j_ .<> e i) irm\&: {ylsk\w

Loseea - - 19 NP
paere neb Sees »’)‘HMS ha a)m? N

?”" Catc&n«i}‘w}@x%
Ber joct (Cacanw cubec )
Horse-eye jack (‘C_,,C;f,&nzé i%ﬂ:ﬁ.&)
Roanbow funner ((ﬁﬁﬁﬁ;ﬁg ‘t_)_ggmﬁ&k:.i:i:i\,
Tiese (J"*rjﬁi F\.‘»‘m\ﬂx Ly ?f”c}«‘émi@rf: (O o &?ﬁ'wxﬂ e \\;“’f?{f“' R %‘V‘& *(‘:"’3“4"4‘

A enu Jaaik e dew

{ vk :f;:a\(—’h? SR '\mmg - ~\a\f.ju»c."f-,‘ WEPE §aes ey C\».S Shen
Y

4‘\wmu§\»~. Phoa, Blva clerovos obaeols 0 Sugh. Q*\q@_r»«; e «:Aj},ge f\md u,u,:\\m,j 10

. A § R ,,» - )
he ol ';‘,g;xrmm:) \3~\ o klﬂ)\/em(@‘ ) \Mfw';‘)q ’tn ;{’A [ eendade L,> . Of Phaye ‘,2'.\“1‘({#. \cli'_L\"' ) e
had ot
", ! -5 X N s ) ) 3 ¢ il
1 e e b e \N e eoARe MeRdl covnimea i e (dandpntien of dt Hoese
A%

@ ‘Sc.‘w‘,‘em bi"-"“'a‘v j\“év'\w“"»"i
{« Liji“}fznté%&

b’t“cw‘rm‘ S‘nc.?rm (OAruS C}ggpilc_}) A e o Poece Prc.}aﬁc/rs‘

W R Sees
!

gLy um!f pa Pea o iu,‘:‘)hh.wg), b A o vﬁ'? sseulee s wb .

i

v, "z}mw\%:ﬁ\%g‘;éﬁ @,
H

French iru«\l (Haemulcv\ Q:f_\;_&\:«;fti‘w{"”%\) Towe al tuese Cisn wore

HLRwn A K AN

ok \wa 5 \f,\ew._.,;al\ cu ‘“r;' s ﬁ}ﬁm" (\.3 .
oty . .
{:"‘ W i:?é %’3& =y E@ 5 8
P 34 < Qi&f:l\i 5t ) Severad Lonr 9> ( -

. - . - ‘
*Mrmzﬂj\« ety mde (\\q\’“?‘k"-i Ck*’»‘x\\\ g»‘?zé P TN \qm;a waverteh cates sueh wx um-;\,,,,\s\. \y
b o

[

C‘\ ;M«)a‘u;n’%um\.\ W Goaa Pr
F

. Sciacntdag

Reel croaker

&
[¢ 1
)
>
0
‘A
‘,3
e
ﬁ
Q_.
l°
>
.
I}
)(
N

o ) . (‘ 3
,,,,,,,,,,, s VacenSprewoUT Dot Lo wag Sedn

L = m? L wm ef s ’.(ca.fm\wn,rf“" L} wrtHia ““wi “svhe LAY m;‘mt!ve.J i)sj tha, mbiﬁ*:"ﬂ‘“ S0 LA g

A s I AL . §
\%cﬂ'ww\"ﬂ“ and of wmediven 92 %\(@”\V |ttt @ apanent ole
i ¥

By
et G b Tine.
’ 4’\

{ 5 '
‘,-,,,;uw C)'s\ D, ‘Vwe }z“,v(/,\ (w\

gToHeé druwa (C{*‘u‘l*“‘ 'E”\Q)m‘ws) Chue ‘\.wzm'\ WIEY Waga am tea a{,‘.,’f’:.f\‘w"n} N
. Mullidae

SPcH@{J (ja~l[§x‘n (?seuéu‘)e«\u} macu\«*vs} O‘n'u fr-&i«'ﬁ?w"‘-ﬂ“wi 52 jcwfr“‘%wm C"“;‘:\ﬂ;ﬁ
|
Yeltew 309\(\‘“\“ (\""\uﬂc\c)cc*‘r s W‘W*"“‘USB The fst cany cewsrmonty Sten, ofhel ia

Codiie crvvpy ol cerdarm Sylag \ﬂ"K f.m;,—t \l (:,,\L) _,mwwhmo) [ (r,;r@);{ Ve traz Seledls
S S



Y

gi {1%{\6&@ J‘Tﬁﬁ}ww‘s‘%;é%’?@

Rock bic\\,ﬁﬂl (Ho\octh\wf “’rtco(or) Qng Md\\“awﬂ\ was 5224 ol ad oure f:riz:

. ?
Four- aye &)L,%Mrc‘\l(w‘*ﬂ (_q.’;\_&";.".". _d"._‘”? Cﬁ?*‘jjm’ﬁm ) T s Fie Showay 3«}1%“’\ Saen,

at ove s (‘E,dﬁ ?ﬁngu 2. ‘) F,_.,wjg dﬁ‘«‘a\ 'i‘\ms}r Fowved, Ona O o (\\'g’lﬂ‘
o~

1 aﬁmx:\(i«,,%mcﬁﬁﬁ

’ﬁnre@.—S‘)d damselis\, (@j’?gmacentrvs "plé‘mnf,-ons")
B(color dcmse\ L n miy_i )
bvsku\ damse\ (\ " gggg:f >

Cocon  damsel C " vartabilis )

i .
Reavgregary (" lessosticrss)

\.{e&\qwh:\\ dd.mses (‘ YZ\\Q(Q_’SBQ%LQO(;V\ %(éufus)

Blue ehramts ((Chrems eyanes \)

Brc}wr\ C‘\rur‘amxs (‘C’\,\poﬁ—;—g ,,E_\L/!_Qe"‘\“ >

}\ﬂﬂwg f,..\(‘ruv‘\l")e’r\i (x",,{"‘«,.i..(“‘&s\‘;\\ )ml.“ ()\\)rv\tl (::5\,,\ P we‘.ﬁ)i ‘J“A\,\L‘ﬁ ‘*A‘ﬂ‘r
Texemamie. A Kedliicy Commpladel

()&:;r”ii iz\/\ e (;‘_m“:)_gé ?)a)*,ktlpg') '“’Mv}

USL}&JM\ \mt VTN i)u’ f’(‘;\%@:vf';.wv\s@nb 2t (I;v\ s these (: S Gre L"“;; r_g" 4 & \g\ws«z-’\: ES.\/’.!
3 A :
. . o . .
ARa RSt o i ot C RPN S wpety, (r.mu S cw«) Beauvragaried  So bh ev'r P "JS‘
“ " P i A A b Y] j

of achut, may be @V*?r'ff«’%"‘"”"*”‘"*‘&»‘i\ . nf\”&“ . né"h e SR i "\ qkfih%'v'

5 fmss -«4) 42 [USEY LY ‘.»f 2 N AR S+ %; A RY fgrj ; e, \_g\ ;} N u\d et 4 IS Lwé@;\j.:?\ &,

ek "':’“ 25%, " 44 T ~\h "“ we, 2 ‘{ ¢ W‘ by !{ s Koene ‘i b o Cols e etae A f'\ .

Threz-spels pre one of dha w09 Cownenon  domgely amt e by bae
dha wans) f;CD")f@sm:NL . Que wag olbservad ':“:%“'g:“fj A 2Y (eet devm.,

?f‘"(” s r'ncj the (,_:W.,«fmﬂhb conlrsat G S Sivers. Thos “ag

RETIVR Mgy

B \ = g ; = H g

wanay il émﬂmmﬂ.« e tughd dewels Seveade ,)“'f»‘"‘?m»h covt ot lates and
. D 7

e tn Corher Poow b o ulds

. X
o b ‘i“&neﬁ,«vi et ol ArTes A .

‘?Guﬁ"w}*m;k‘ o e {r%\;,.; gd@,\h{’md \b‘} ég,‘lg@ "»,,,:\\ : %“«\Qki ciga, (C«krsﬂ,r Fhaan C‘x{‘\‘,\«zr‘
/
C) Cavery g\

and »"fw'au,»; [ APRYe:S y \'(j%l wr Jerk bodhes . Owne B} "*" fn’k}‘\"‘—\“‘w.
. ! .
Weang  Hawe, Cpupr -hmj

e degtas wadwiduat N y)ww»\!w «?af%’u-m“m.a"ig- Were
S,

@uoiear S eonmole ew raphetr Cave e dfwn«z;ﬂei hed's @est
‘ij [ a:\u»ns}ﬂ\:') Lo ia @\ c;(;r‘l;f-j}a«gf«_i &

JU\,N?»,J.,;_{S 0300 sosaey were oyl aloangd

Lﬁ ‘) {.‘Q/x ‘"u\ (‘:){‘Li}) ,
“'Hﬂ [ X" Q)"A, 5l gll ‘\’\f».:a,, ('j) -5 \.} . T‘-‘/ SN

25 ﬁtﬁ;{'“i cp Fen adu

- a:w)
N i
dewt ob Fume

pefo e Ao \\)V\Q»{.t,ﬁj 2l olvee Hemanele,

Nt

3 =~ . o~ Ny N . Tin o
(«4'7\‘:,::»‘:» £ e r‘) E{e{‘nut STE yw Wy wRed AR Lo W«V &‘A’ Lo oM modes. The
perky e vied 4o o posrade Fragy W EIT P black sadde on the

3 . A [N P gy -
. R . Y 0y g SR AR
d o e e b ?&,() wecte ol dve Cﬁ en i simg) T, . i{)uéu .

Qo .,
37T

L he  dlaroend mee Dla

,\&’4:\/ ey w\x\i 5 e z\u\i)\m \cj&,\ P A Lah
% Lo, ez Awse
& el e v ‘%(vv”\(“uk.k“\rxk"»‘\ Vo, d‘»“ Vi A

?L.Wg R e uswalin Ly g
%
)

Y
N ¢ e (‘ ) Qe Hhae, Lel ob 4 ]“f"?f’ Tyem \egm
o8 C‘A(»F%w"\ Lt ‘:’C""\" T‘w"ﬂ”} Topw s s g - " ANED { sk e ‘ Hrontes

£ - . - y e b Al ‘r‘,,—;t«,»,» PR -
to C. 'mu“n\v\"&f‘ le color, A e ')%m‘\ A1 M base of Hhe dorsal




¢, Pomactmimidae (caﬂ*.}

.ﬁ* wiay wizd e '*déf"‘"(’.‘y C oy HJELQ«

ey

TThe  Clarsvars ‘twf%i'ﬁm fo fwmargn (“»Mﬂ Hra ﬁ‘\h .

. .
eontdt  Greg “j VO wanubar bels e

e kiag b \m,@’.\uu}mn&!‘% ot ke T A4 iy foaee
Py ! '

w,,u“ug s b \"}A::\‘c\_x,. Ao e Yoo corat

o e e , .
<@ el |50 ] 3-F onades afler Suanive

Chrmeag 1 ol wrert 4o own Srate wyes beelle, wn

‘,y

¢ €™
et o er 2! i & ¢ N
M Sovee <A ¢ mcz)a.}‘\w, sl @waer s g 3¢

el "%\”»4, [ag s} rr:a\ N

.

SunCiSe Dzl Scheal o

(AR VAN WOX & fg_i

Vil

) ot

ok ? 2_{;
i vidualte 4 r,,(,;{;)w.,lhw% £ vw«:@(& cnd w\w\rﬂ;} e Bet o fle ifmﬁ-mm,

=Y

»’)’(f{vxszw.:/‘? [ & [;(J <R
. ~ s,

te. LY C&

'“”1;“& 15 vmemubes el suamse Vund eed ¢ ol el wee 1 the

e e \

1]
Lot cr/(; roacthe ‘\ h\; Gm olo -

PR

3 . N . § b A . N 4 - .
i AW Lommihiey e s o ge l:%UC Vou Labaes ?x,, e ¢ taule y2pe
4 o

) N
L "““’\i g Ve,

Sonaud g s

bon By @venmne . h’""rl Sehoots ces {"P/‘.{‘} ) q'\fé ﬂ\}<“0ke i X ‘xf“‘\&h‘tr
L ; :

V)
e @,M;) R

(—:1 ("c/v‘r\{‘x FERTN i?\rl{ v Sji{’(-‘-’w e 's;uwr\,;‘w‘z Fha wetoels ‘hk" 2 O"S”““j“‘

. J
Yo 20 veesules bedore

P

g

cnd sherak g s teed o

} . - ™ - nd o . P
e "'l{C‘ l.v"w.gmii/‘wfwl.‘i ANt Q,kswu * 3 daet ‘J? v Al waster Cobua . I

(i() gt “8 "‘"}f?{'f I

:mdwwdh"?‘«( v oaeers sl il Lot /J(.m\r.au Moa C.’W"«”—\{ .
\

b

ot

. f ¢
\q,\»\m )«, ,/sl‘ N qeeﬂ\g l’;"“a\ e by msere, oSemes (J .% ° res [T ’Hn.k L

-% @ J(%L S, F) rent e e

Core x} ,

\1 ellewhead wrasse ( Hﬁ,ljghgdg_rgz_j f_g}gj_\ \ \

Rloeneed " ( Thalassoms orfssaclve
( ceate " (\ C)ﬁ.ﬁ_‘i‘i} \)wra\ )
C,\O\/-N\ " ( H&l:f_):_‘;@_:fl m{*‘w—«%mﬁ) "AA bﬂ.ms)ﬁ & \V’smul
S“)C,f\\s\—\ \,\OS(‘:SL\ ( B"Gd\cnvr CU(u§ )

?J‘ m’\“%[ CEWVY vactudes Seend  rather \A%ﬂfﬁiw\s’u\: WACPRVIEY o

/

. Labedae

This

Ced st A flenlt 4 1deat v\“ﬂfw b4l wi‘w Wy, L{ ewhead

Tuwset

S ag e i J “"\s{'u i .\“.C:c?v{ < i-"r ""\d () \‘ir“ X ‘;‘ s f‘ ol

Cevenls €

3

o E p S

o N o N '
v ob Fleir whmeler Ty @ wassuwed corcl ;M,»,g,(g) (que

‘ \ﬂ Q \/;u un R

g\é:wu dey aee ‘\i{i{\ na

) purpie adbos A e
el e L»,\ux?. l‘,,‘.;m»,;\ ‘qﬁ\‘_ m/-,é e ‘1‘”'&,5 j\ﬂ-azg)@x' 0‘ : ok ﬂ S %\ae\\ “ﬂ\‘\. }
N Ny N i} ) - < sfernten
g Biuw ‘i‘-‘brwi:»l e () toad | %Lue%(rcc) ;‘Uvemh»\ [ \.t.g\ie,, st i 5
- L. - o R Aek  om ‘h“‘%
Coancronte e Blacsk o Cipwne %p.,ﬂ.»l e N L R Y Wla ok S

¢
dersel j;.;\.t’\ . Bf"? oo A Vadu o 3 "\«)””@" e ko\”l“‘w“ ‘”") Wer e § ade

3 2
A g y 53, ot '?{ﬁ;?» “-*\"ﬁ{“ e
bodtn Rl e g cotRs Gl ia

. - o Vo ; Yine 1t Preawetnea ) b reel wigcakons
Coraote 1 eesSel  en=e  wnoTe ble £ ¢ e Pomaenneds )

- .
These {2l wedld me 1&*”:}%1 sebhaol § %w\g’m\; Caxd ye Hae Wo e

ey g @wrlrag
PPN LA S I S . & p- s eobednt
3 S 2 wpere BICe 4 Vaeps were P\’M oheeh

j("% T~ B} Clasd e #3ey 1

o~
(:\ ‘\_,qv/\uh y\rw‘/ﬁ\' N \f\g,«‘)'\ (LA WSS

S ) { £ & LI («g»? (\r w3 42 \) B T‘t UP"LF'”—“-“"‘) N e “er"“’\
o ey o b = g '

5 , e e
T U - W S JUPRURURP NP )
Bean Clemmine “ovtrel P T G 3 q

a "‘ KL {') Gt oot Fvaas,

not i

¥

L#TN

Fisw

N
£ (3:)

r“& (t €. ()

e e \}* Y,

ana) Wag




Vel

gw‘. ﬁ;z: g dn &,

S%w?ea Pr_«clﬁsn (Scc rus Cfoxcee\s«@)
Reaband ?c(ro& s\ QSQW.WM < aurcfran qu)
Skaplight parce! - wrde )

CQuee ~ " (Sg_a\_gg VS:L&\_Q.,)
Peincass " ((Seerys +agciqzlg);5\)
Biue ((Searss Coervlevs )

»T\mv_gu CEmea s £y M'&rbwbr%y e vk ‘”Q‘W“\ 1Y RPN o \) te - ‘; u’v ) Y‘fi(m‘wi Lu\;ﬁ‘f"!\ws
-, A

BeL o ,‘{ o ke 'ﬂurm\wn,;}; WMMQ he OV

!

(?‘7;3«\\,\;411;:4?.@;) . E\mq G Hm\ e § Fha paosh Covamoe 56 u“':; ‘) N

(:..'w:f) %em%\eﬂ& e ’fj’\w»\icJ fw ”“4’ ’*"”g‘«g‘)

| R . -
p\a\) hamd Meaed, e bl e ddie e d ﬂ-\.y b aue ol the dorgead C‘,\ . { v ey
@U" @ et ‘j Pevacess ?C A diﬁ’&m awtial wA\ %ME LAY (j’)("xﬁ,’a‘»i":‘{ acers © ¢
. . ~ ! . 5 . .
,;Dsgw ezt G, el 4, QV@@ ,,\ "';;g:\;r:.}\ Py é} al ,(;';“ . E}r;'\b\ b dhese warse Casw el oue ’tx‘akg .

t .
S,{'f" “‘”} Wiy erra disdiaatwe ae (\} c‘«(.‘_”\p' s £y

Blue P s e @b Biegy comfCgad il fle Creole wensses . Ly ey
C! Aatly delafeaaa D Memt @nl . ErYa i{*z\\) 2, *%v:»\( et \.m’a() e go, SEe ;oo o ‘\’L‘:""”" «la
Ay i«} L, ( ‘\;\\,g’_ §¢, fuad '{‘\ITJ ok B (?) \

Soveatef preeatlisy, wees ety netad dueng

*hs é« u .

{:w . Tﬁz}%ﬁmm;ﬁ(ﬂﬁ

|

(:) sachay '3(‘2.:.\23&.,&‘,}‘\, Y,
J ‘ 1

\\-\Q Redly V ’%,\Q(v\\\ (O_{,\Mah\enn\us G\quw\cus\ L.” s LAWY Q\A'L} Pl eman,
w\

\“13(%-'\"““5 . v vers .p"vxt;’)ﬁ\w; Ih }

)

F‘g;g,%q\d \
™ R
S !‘.«,«,\\\W\% Cliahe ag wert oMea S04 gun WmasTiee Carals
~ .
{:N, %ﬁmm%m(}mg

. .
B . N R A A VRN
Cevo @Qﬁiﬁmcrbg Ceqelis ?\) p‘ }an e aebopaly  WEre 5224 Vieee the g
-, P P : N s ' i ¥ N
Mowe e peortvely dendi(ed byt s goeces 1 the mesl aoemen one Seea on
= 3 R
1

“%‘(‘73\‘% e el ﬂ"ﬁi\?—*‘ 5.

I, Gebiidae

. g & B Cpa
Gebes et e \'m“\ Jiffieeid Browp Ve sty "’eV"*?!"i“"”‘t“"\"("“?"é v Pha Gadamstes
. . . . SR . ! 0
cond a5, %,jihq c«w) {;'z"‘-:i??'%‘”‘, ie‘;? LN S-f)‘»’"—“?i? . [ P I, 0 Seiet  Faaall i “)
. N s . . e .
t‘iﬁﬁf’u sz“ k’%‘ﬁ‘(’l%« f»ﬁza()i;‘,if‘; b:ﬁ:kzt’_ﬁ; A "2’)(’~.z;m Corals Thes e (;:.,‘a“ i esd b Qe
. —
. Teuee 3 )
(l‘\@?a;n\'raw o s :;u»\«i ?“ d ‘\{' EAN ‘ »’%e Tagw e o
J

F. Rcanthuddae

Oceen sucgeen (Acontrucns lehisvs) A

- il \ B - a .
5\{@\\ £ v, j(k,‘,w reletend Bc;ﬁ:’m rff"?, A (’% Cavph ol Ay -(\&\., faf RFD G ot our BTN

g
~
~
po

\;') .f\(!'“;-/‘\ 5 !ﬂtﬁﬂ% (R \J\j"%".&' *\m ;«'
J 2 :

B\VQ J{.Q,\s L&&qﬁw\\, oy %gﬂ%\ Q ?m% ot Q{ws ,,f,/.{,;\g  @E S0eA Aa a7

W g R o, J @i, omear Jf"w oy iwrw) /)5’(3

ﬂr,m,,,.‘\» a, ‘C‘m«;&}t holg i @ .

s R - . 3 P A s o T A e P
(M;‘J e 5\\ Ty PR W,{Mw%\\, 4a R P Y T "%‘m.,w)q:‘\ e, Bl
; J :

v «agf‘\ﬂw e Dy A U Sy N M\’S' .

£, Ralishides .
Brack durgen (W\ehc%"r‘mis mi:)e./\; A \P‘»‘;” eF Pease (5 wey suen once dxm”\fj e

<54 rvw?,»vl




iy

. mamaﬁﬁw\‘%i‘h;éﬁhﬁ
Tad-Wghd er ocange spotted Filefisty (Canthechine Ru,\.!x,ﬁ,} Oue 4 indwdaa) ey

SR T Vg Nemd s a‘m‘\»\‘i Fe—.:,f“’ LW t::,-\f\’ wibde § Y( Ued %L’i' g{‘rcx};ﬁ_ (P? %‘\*Q; CL:‘ el g" »
o hshachioe

) by # - %'9
o Ogbracn dae im O straciontidae |

E;

N
S%oo‘!‘\a \ runk { 's\\ (L%&iﬁ,&% +"\ g‘iﬁfif ) CrAa e \I\{/:‘wld\w.ﬂ’k‘* o ‘\f» W A gzt .

Spette? foonkfSL ( Loctepheys bicaudali) fo iadusdusts seen
\

. . _ ' - N §
pes dhvee bl L2 £lsw  were T 'j(?\l‘w?\rm;ﬁ temes m’“ﬂ i\m‘ml\ Tean Mﬁk
H

Thase

) . . \ s L
A - _‘\A,\m v { bs i ;\:;,,f W A) s e S {‘. E2N Qe

.
Vi Vingprmas  Prore afreelos
b -
Frrameulop 1 CLress-sectien ) Gt Eim%a stewle neeg b toral gyriace
Y »3 ? ‘ .

¢ Teteasdontidas

Band et pulfer (Sphaerardes spengiesi ) T fiatn o soon Fovée and o

’ \ 5 y o ( ‘
st ‘-W(;I“S\N% ) (“_w‘ Dag q;ei,\ﬂ{‘ preve "i‘\«i{ﬂ“'& to\i e Yladdars P P . te c:r»‘\d vea teal Cow
ut? l

fe)

s ‘_;{;\«Jiﬁ .

.

%4 N f@‘%ﬁ’%ﬁﬁ*ﬁ””éa%
4 — s P
I e prose ?V‘(q Ccﬁgﬂ"aéaﬁ"_&f C‘Z,,S«)f,i'.itﬁ) Phis ey ',Nm B .
ﬂt“er{; »ryg A ?‘t':“c&@‘ti)
J

£ i’,f"b\‘ g ’\‘J\‘ %A, }\/1(&, Wi N \'M\‘j it \ \“-1‘3 A ASQN‘J tg\»%ﬁ’“‘\‘j '

A T LI

; . : V le e
Ko " \‘“’M‘"‘\ﬁ oy b (.rm,?"‘w”w:) G Rl "\‘“)66\3 * %w

{

e x‘«\S s 9 \’i:“x

lyelhewte s, crughmeaans and

. . . Thrze- 5ot Gaensels,
Vethin s | e ohserved duese gl e et

. N xsy M U (m‘
b?em‘&& e by Metab 1\1 W\ng% Lovrm oue SW’VQ&? vife -
b, g%rram:g& @

Tobaccalisl (Siggjggyj 'k'ﬁ*b.»&i@.’__""_—s > . QH‘A@V:}L\ noae of Phese  cotorlul Cosl wece

B - ¢ | K . ‘
el ouy 5ihe en i}.e,\r way S2ea about 100 Qz‘ fm« Viee, 5ile ome FALTTIIAL

oy 5eat
)

5 !

{, Vowateaiedas

A

Sef"jecml« m“"jc:( (A_&féffi‘ff Sa\xa-};\\‘_;\ T\niﬂ (as\/\ "J"A?':f;f;-\a*i lm;*y’ \f,‘:‘fitf"x “f‘./,‘,"*ié\ “l(\“'

.

whs i{‘vfuiﬂ‘«w“;{ disteuiia ale

v\) |5V R Ccoe ( f:ul’z {un!""j&’u"\i 1}\3T3€“"\*~’,l\ Covevenvit € e b ‘)
Yellowteanl damsetlish ‘)Uvemke 5 neme ob Anese  Spboantws pyrple Fian were
y
@r,wai) ' r.'?‘“c‘mw’tﬂn )‘qumlszi ol 28 Yhe oihae F:’..W\‘;w—ﬁ?»ﬂ‘ vl el !x/w%l&wlwl;} g Wwerd
N

J

ohgersed

g iﬂm E;w};&@

a

| N - ‘
g‘\r?\zrw B.c,k ( \—«\Q\\c\v\oerJ \J|VI"+‘-‘~t}f£ ; ]\'\ £ '\u‘-J'S»’M\WiX FA Jﬁ’\l-*%f}'. "‘,‘iim;z.,ut.s ’{\-\L,?,AN.\
pab ’ i I

iﬂmw»’é’, '\tﬂifd/\ w’u'i‘ié,,b (‘§qu7 Yo ids (”@i(}v”*zk\c-nc,& 15 f;-imér’:?cg 1&\&.1'{"2‘)“5 : i")\!"‘ Fois 5 un -
;D

‘\}»ﬁ,‘-\ f’y’ 3\’;'\,1 ELL LA o S ({”‘(r’i f:.lige“) Hg
OBSERVED TISH TOTALS
FamiLies - 33 Species - Gb




. )

( . p ; . . PR /o / /

tl 74,’2 meel f iﬂ/\ Lexd :f ,1(/ R brom 5 ,«3' and serran; f( didn Venvve wbol »7/) s f*f‘»/“ i fhe
< } {

o J ‘ L . ) ot L - "
p ,»,*/wf}f wIrosbes dn // Vhe Kariol ‘»{',U) J g bier on z.«-JA I e o l5e mv oo

S ot
£ ) /m/f e 7“ gy lor

/«’ o ;
s’f' ¥oons Jp s

£

3

P » . P . A
v pt Moo s i / and /(/ SER / Vich =

A ,i; /f! /(//;s; p /i'-?f‘f

e Mo g o

@t o a:/,,h‘;r«.:’, s u(v’.{/ /i, 2t Ladon % w;?; irreld "w/\') sl ~:“w'{.' y

7 o

. oA g, /
S // /'i o ca I o it V('L’x( 2 :"{“N/‘E/

o
,«!» 1 [

7

. T /
Srem L@ Haue por observaYions share ”"""“,‘/‘{_f’”“’r’ﬁ/é

2o

s ; /) / &
A . ‘ i R ' " ! h | -
it h frresiols B s Wi have chawe the [im Ted monncr The say

i ' “ | »; . 4 ) i e VR
of sven Fooos /,b(/ A o o he o (/}4‘/ f/,} o omerhing a p”\pf;/ Erd o g f‘f an3iTiong 5.)':’,{ Al 8E
- i \/ v';/

’ 7

P, K ! 9 ’ / . : »
(//// aare zfe«/ (4 ¥ / A Vi f/ ‘/ sh 'igmw Ity J&M’\ TAN ST N R A ?‘{ C‘i/fl(i’; we ﬁ{m v /{if‘d*"”j"j' (j

(1 /«7/

ity

. . ry - L o
5 43“-“ a,/';/ ”7’//3;:’,’/ Y{/%x/i o Fen ﬂ’pvlﬁj’ 1(;/65/;?/\‘

o S i : 2
Y, //,( o é’/i//}"/ﬂf/ @2 Tic, ara

4

A 4 A A an (/ o FE ,rgf"j#ﬁ_, . "\/ﬂ AFan s g )ﬁ‘uh’\u fv"/ o /70 AR

Fe? 7%

o

Ay Vo =Y iy
) ) oy 2 YA
_/lﬁf.ﬂ P {)‘,/'7/) :,[)4,/? fo/.?c;e & 3(/1&42::, ¥ oY

s o 7 ol
AveNe b/, /y o ¥ cepvenliol Yornover woas

o

. L. ‘ " o
@ /1; Voric pored aT ag Hobsop

i
[ o¥ion Fhreal wn Fhis Yronsition (=17 as @vid

i ‘ . N Y P 3
/’m:‘v /m,v/m,,,r‘_,,:;/{/ R g

which /7/5 1z

«,"” . N ) -
Fis h Common g =

.
C A 4 - s s o ¥
(ol /"é/ £ onn s PEANFTS J [ite fff‘*(‘ PR §ro W s s o { Ther
! y

o / R tor f poredafion pres
arime Aot Jyvsf TH some {jg;@m oeaduay oF forasogYion poreesure

]

r s
i,a/‘v’)(//"ﬁ f/g

A

e P c/u [y,




‘\ \ Gl a2 TABLE X
RN IN ESERRREE OVER
CHANGEOVER, TIMES i
FISH by common name SATURDAY  2/23 TUESDAY  2/2¢ WEDNESDAY Z21  THURSDAY 2/28 x
NOCTURNAL /
- Squresifish ] | Oeiz _ O3 0612 0614
- Cardinalfishy 0eoS Cwo% - TN5Y 0615 0610
_ Reef croaker — - 4 — Cole okl
o Cﬂ‘c\ss Y& Snapper - - ~ Chi3 oLao o6
. DIVRuAL )
. Bae 3““ 0l Ge2H cLo2 0636 ol
. Hadeqein bess. _ockMeY 0635 0629 OGHC 0637
— Coney OGH e SIAL o632 - 0632
Grayshy - ©Tco <% S < 15 0o oL
. Red Wiad - - . O6ie - Dag Clbig
S 1&&159,\!\9@&@% e _ G0 \/ 0612 i OLE0 , Obxs OL34
. _Racced hamiet ok D63 ) 5648 . Oeis i oLl
Rotrer hamled - 0617 - e CLs? Q637
- Sk hamler : - - o643 — GeH g
3 Black fhamlet “ 06AR o ok OL2g Ob3l
- Fm'm{ Bassiet - G50 3 O &4y GLu oLig
. ; Boj,« - 0553 o605 0553 0557
) Pcrs\}' - O A ) o6 ‘ OLS o 0427
Reck Emd? - / — ) 065% — QLS
,,,,, Fouf eye ku"&er;’\«iﬁs\\ ) O3 / Qa3 ) S IACY 0625 0630
S Blue chromis_ eduit 06T \/ G623 _ . Ok2d , GL20 gea’s
e gevenile o - - 0617 Ge2g
e Ricolor Jdawnsel aduld Ol 0613 » Okii 0618 STATA
_7 JuVEr:ﬂt -, e - 06ty v 068
3 -spot damsel  aduih oeai Vv ' O6ix ! 062 : Chte ‘ ot §
, Jovenite — GG o oHH 0637 : 0L32
Dusk\«é\ Jawmsel aduly OLLO Ot 7 ) Ob ik OGi i ‘ IS TA
Yellowterl damsel  adelt - 06 oGOG i oG} Qle! o . Geiz
~ Beavgregeey , — 0L34 ) GGHS 061 0633
Cocoa ‘ o635 - . ioples — L oty
Bluchead wresse  adold oo \/ - Oy 2. oG4 A
Juveite 0645 OEHO . Otz 0637 ot
Yehowhead weesse adult oL G630 ) 0630 0626 0623
ovesile - k34 i otdo 03 0639
(Ccecle wirasse O6a% 0423 o O62H os2) 0613
CQlown wrasse - - _ 02654 SN o160
S?aﬁsk \r\cﬁqs‘ﬁ ‘ R . - - oeHq | ) Si"’,&ég
Stophignt ,?Wsms»\ o636 Otik o L2 OLis | OkEL
Stelped  peeretfish, oL32 0527 624 o627 62
Redband ?mcg%sx, _ OLHo Chzb ) 0629 IR oe3Y
Bleames - CL50 obdT O 26 ob4z
Cleanng qeby — C&30 1S ) OLH i 0632
BBlue ’m,.j , O6L7] Cis23 , OLus by 0631
Ocean surgeon —_ o6 Se ) o786 —_ 6653

Mean A??l’-»a'r;;.nc& 4ime of all Jdwengls CLaM X [

Mean ﬁgfgﬂ;eamec bime of sll nechenals okid & :% wmin.



| Srpgezi= Lol |2 E LS 3

EVENTNG  CHANGEOVER

CHANGEOVER — TwMEs

Fisk by comman name SATURDANM  2/23 SUNDAY 2/24 TUESDAY 2/26  WEDNESDAY  2/27 X fime
NOCTURNAL

Rlack-bar seiderfisi ) -

1841 - IR 1915
Squwcarfisn, , 187 \// %35 EEy (g e
Cardinalfish (323 B2 %3 (%37 1834 B
Glasseye smepper %27 - {% 3 2 1929 7’
Hellowtail Snapper 172 T (e IES t5ig »
Reaf cooaker T 1Ry o o i3
Spetted druen — (%530 — —
B)je\{e 1EHT — — -
Bogen. ¥ g 2 -
DIURNAL |
Bar jack iseqY HEE (152 . e
Heclequen bDass — %o P2 Ty i %06
T¥5¢r 3fou?4r e e - S 1232
Corvz]y %05 i%c9 Rio ) 120y
Grayshy - ~ = 175 r15 4
Black hamlet - - — Reloge! 75 49 B
Racced hamlet - 1523 517 (20 (%11
1“5‘3" hamlet - Y {7158 1% 158
Butter hamlet - ~ 1523 — 1803
Feenchn grunt — - - 137 137
?C)fﬁ\g - / - 53 — 12 %3 )
four-eye I:Nﬁerghfgls‘n gy~ / 180% 1Tk i2ag 1909
Bive Clacamas sdult 112 "/ 1% i BoR i15q {07
juve:de — . - i (R0 | Goo
Bicoler damsel aduld igal %2R 'z 1% 24 1224
jpve(;dvz - - - ’ i %C% { %70:‘.3
\{ei\cm’ra‘\%. dawmsel adol® P S BT I Sl 120 1% =25
T\-srea-s?oi' Jaesel cault 1% {(%3% %33 : 1532 )
Joresite — 1752 ~ s 1753
Dosky damse!  adol e 1BoT g oo ig20
) Baavsrea)aﬂf - - - 193 . ,_‘ijjg_____,
Cocon damsel ) 1905 ”" — {207 1364,
Bluthesd weasse  adult - i%o) — 1300 (g0l
\gv\uey;l}e. h 171577 - {158 t“Eié"i‘vc -
\{eﬁkewhegé wrasse  agult i%i %103 ) P2 1%L FF1Y
Ju‘le(\‘n!\€ - fgoo B - 7%7543‘ iw{g? o
(rede  weasse S gl %10 {59 1204
Si’c'\ﬁlj\n% ?m&f:sxq j% g 1219 P® 3T ig 1Y V%2t
Steiped ?mcz,f,g&h — 1% P20 %19 tein
Redbend porectfinh figas) 1ot g2 1748 1708
Blenates - — - 744 149
C‘.eqm‘ns Sﬁ‘b;es - e - 5-5’3’:1 17755
Biue fang g / T2 183 igal A
Black ducqon - - — P74 | (14
Core 4 - T = NE 1137
mean diseppearance time for alt dwrnals 809 £ 1 min,

P

. 1% .
Mean  Appearance kime For aid nectornals 1829 £ 10 wen,



_Ckanﬁcover temes of \n&chfuc! Fish  wilh ’Res?ec{» 4o Sunrnée and Sunsg_{
SU'"mc,-\/ of Tabies 2 and 3.

NOCTURNALS

DIURNALS

NIGHT

DAY

Baj&

30

~1%

I
1

~

=

kA

22

!
[
2

Cardinatfish

MY T E S DEYORE SumResg
&

SQ\:‘rre\c\S\'\ - i

41 Yellowrai) damsel (QJ)

L 3-spat damsel (ad.)

Reef ceocker -1 'B‘C;‘m'(“é) ! 'Dvsk\f (ad.)
Beacred hamlet

Glesseye Snagpper +

s
P

SUNRISE —~——

-d
-

b

-3

-+

'
&

1o

22

AFTER SUNMRISE
] 1 1
E4

1

MUNLTES

riN

2§

-3e

=3

Bar JGCK

A th) "\’mé , B;Cc\or (va')

s«i—c?ﬁ\s\rﬁ ?crfe¥$«g\\

Create wrasse, Blue (heomis(ad.)

'Por

31
’(g\\ou\.cgJ (aé) S&rfe-) cerak
+ B‘vg Cheomis ()uv

4-eye botterfly
BWE *cni B B‘ack fhamliet
Comey , 3 -spet (va-)

Bec.usrescr

Re:}k&né ?e.fﬂﬁ Inéso hamlet

-f Bobec hamlet

GGEEES

Bloehead (ad.) ,
Cocoa
Sh 'hc.m\e‘ Fawe

S?c«ns\-\ \—\aﬁ‘;“sk

Rock bec\uﬂ‘v
Ocec-\ ‘Sunjeov\

Clown wrasse

4

= Yellowheed wrasse (va.)

+ Bivebead weasse ( vy

i ennies

besstet

AV

Swﬁwms

s SR . . o

OCTURNALS

AFTER SuNSET

BO SQ

MNUTES

T'je( 3f¢v?"-r’ , 3-spot dc.«-ge\(c.é)-

\“Q“ow{‘<‘\ dawmsel (a.é) i

TR

2

1
¥
"

1
ro
o

3

4
o
(N

n
U

~

Y]

+ g

Bicelor damse ! (ady T2

Sh;?hiw pereot 1
Dousky Samsel {ady 23

S?%;z:i’ barred hamiet , Blut.-":c.ﬂs

Yellowtad Snappec

ellowhea d (qd.) -z
Porgy +
4z

Red\)c«\é Creole 4- eye b\l‘\‘*ﬁf"\sk{ i
(_)uv yBicator (4 m, ig

arok /4

Bac  jock, (MBive c\'\rcw\\S( ¥

Ha(‘.ec‘om bass s

Ce o E

(O(Q& -

COne\g 1
Buttes hemier o
- 19
Pluenead wrasse (ad.) +
Bive chhcoms (Ju‘l) =i
Rirack \\cmie‘r Gooies -+
;He‘\cwhﬂeé Rivehead , :"\d‘so heamiehd iV
vy Qv
BT
(7(615\)? Lz
3'5\>°“ Cjc.vnsg\()\)*/) i
Gle
v
H
22
. v
Bleames A
u
BQ&uSresoﬂ_( ;5_"2“
w
L
i
o
e
z
30
RBilaek dVrjaﬂ L
-3
=34

Bx5e~’1

C Q\'dlmc.\pisv\n
S'?Q-Reé deven (3v¥)
Glasseye Sneppec,

Ree{ croaker

Blackbor  soldier Fish

- SUNSET

NIGHT

[uirre 15 S

DAY




T

=

élh

W]

\gaTl
S0

7 s

SOESSH

. ,
s & it b
= Gl 7 ~ = 5 =
y == -z 5 = 2
e —— @ ¢ . 2
Pk i
< ¥ T =5
=
o
3
wl
o 2
v > Z ¥ — ) N o)
me e O = ! N ey
= 2 5 > = S o
= ) N ) r—
d - : b ]
>
e
[N
2 = = y
W 2
=
DR . ) :
% = i
= o
S 3 &3
e F 4 R ~
A7 X i M -4 2
A o oy

|

L

3

Y ¥y
{‘IS‘\

[}

|

\

A S

s

G

Wamile

Y

c)-perso

;
o

MasFINS

s

YL <~\?\g

\

adoc [damse: !Lf‘s

(Ve =ul}

-8 M alcla

e

S

NN
et

t
\.

it

20 Bquares to the Inch



F‘lj\)re l

Map of Survey Sae

Locahon: "‘bo ﬂ SN cf moq{ms l WQ.‘H
ore

Reef

LeCATIONS OF WESiDeENT Fisu

O] Pave of Bive “Q,I\SSV )

@ Glass ey Sna??@r 2

@ Yelow 304*“3\07 <¥"é‘“6 + S(,\'ioa\.mfj)
@ Black hamiex

® 3 spod damserlisy
@ Bicoler damseibish

&) “leWowdail damsellish

® C)M“‘ma 50\:”_“ Shation : Key To Corars
- o B T . d ?iazx*‘ P v ki - ey
@  Spanssh hoshish, o g markers A~ Agacicis
@  Pared hamlet 0 Sepiy 1n fees Cr Reropors cerviconns
. D - Dend
@® F:C\\r'k( bassled erresyra
. e S ‘ — G-~ C’O"SOT\‘\G..
@ o - eyfe ‘)u%&@«‘.\\iCss‘n '

o ' o [ MA - Montastrea @ Vo
Q@ Juvearles ol Bkuehec«)ﬁ(elkw‘wcé ; ’ AEIES Preflans

™M = Millegora
@ Green marey

P~ ’Porﬂes ?o.«'&es




- h i N ,
» VBT ol W (K o o S : o ofl T N NN
GENER TNE w/\g.,,::
13 v ¥ 4 1y ¥ LLELINLIL W Sl
s T - e OF Tiae —OF- CEATHE
OIS
RIS SUNSETD LoD TTONS
_ T = P calmratar
A u. 7] - i 7 PRy o T
Arenis £l s b =
, , Sorbeat
R P™M I = IR ) i e = ——
o 14 i Lodrdef N3 i

\
Y24 : = - o< =
i LN ) ¥ e
3
: - = ] e % =
AR TaeS A ; 2 = AR
Vi : st gh
- 1
A N
= . ¥ Iy L X »v A AR E .
. 2126 B i Ran e s ! feep Skee o
il | A ) L. YA
- z 7L} = , e 8 =y
/| dﬂn/ﬁ A ] = i LA
7 ; Chagpn 39 : N .
v i . yedl:ad ouarL e 13 i1 , T
- . £ : e = Yot . -
~} THORSINAR S0 % L0} B it : Cxheey - eur i
o THURSDAY KMk o 3 5 e el
W ; <
- = P s S - -—
B z/2% B = N
, =
as ! . ; EEnamanan




"‘-ljut‘e .2

Time(Am)

D -
Al
2% g
ST
M M.P o , W
Sy IS
Sy ey
A n,..T«\E sy o
—§s Dl,zu‘%ﬁmmﬂlm
T w
= e R
R S
POA SMA S R W) g
Eee XA - O T~
L 5
- SIis &
N
s
o) b
A .
x‘.m@wemh; " Y S .«AA IMI
S o -
s e V WO.:
b Nand AN A N>
B e
== &
vy TN -0
< )I 4 AN
4R s =
m/n_umrxl\ [ )
3 o <
~ S , e e S
ji=satsas 5 P a3 -9
; £3 i) & h M
) W/v : C . g , o A
~ , e : e o & ll“.“
” i l/l T TSI NN, el
G » e n e ~S e
S T o = .
. - =
W 1 — e
— N M
& B 3
; Lo S N
TR i ©
TS R N
ERENE L —— . —
A - Sy
E e AT st s JRP 5 s
b ,\\n ﬂn e B = "
v Aw - RS
-— R — ol S ERmny ~an
Q 3 (£TF)pvo~ oo s
- - 4N e was g .
“© (92 929) pratves—
g
3
¢
H
: ! - : :
of = -

2
Fg
Fs54
P
F23

W v A8

ﬁbQ\NﬁM@\\Q@M M& %10 W&OL'M\«&& \N&\Q\.ﬂ

SisoMm



Su«—e 3

~

F

Time vs. Ligh Intensity

SUNSET

v

ao

?:

[sdeciels

€50 py

b=

— <
L s
: k =3
1o A2 B A P
oA LY wuﬂ &,ﬂ-\h\ %ﬁsﬂ 44 I.Q'
e —
e fom B
o — crr ™k
% 7 {£19%
...... ERELwanEn
.Ku\\\\ _ lm: .
v TS -
EnmuNanRN T ma T E
pyREEE (RN, S - s
o N _ o
o s = o
~ —§ S« o —= G
n NENRA uuméﬂum 1y n _
\\\“ . -
>, ® 3 7 »
N A - I i
- \\ \\\k.\\ D
== \\\ e m.
L1 A s
7 -
nd )\Ti,\ﬂn“ﬂ ! - m
; = ; .
et — i .
e A > » 2
M " == A =L
ERERE T i il .
S = T S
o e - -
= \,\\ IE -8
Zal T = SMA e -8
/ i D TR
L i x\ ~ : vy o
“ 57 T
N aaaas ] v
h .
a e
k. )
P —
. au HEEE
< g
QU
9
: o
A"
> o
TR
: - &
,,,,, n b
' ey /.3 B
= 2 o o ~ X —~
< 5 g T 3 : =

w
(00hySy s S5 1o cdeye

\C-

LA9)7

z

Time (P)



“n“ CﬂﬂL

; ;
YA WARE N TN ) O NGETORN AL A DTIRNAL
CEANGE T i N Y N
: ;
= S
e e M
: ;
!
I
f
A
L AL -
F5 *® &
< T
2y
o :
>4 i
L it
;
= L ;
oL ﬁ
; |
= !
C
LG P
=
gy
\ g )
v % V\n. m \. m«m re)
o> - ~ — md il
D4 < T jnd =4 Z.
)
CHAN R A
§ =
= L By Tk i
: i
= -
L A Dla o L <«
] e > 1
=y = i ¢
The—ocitewes YT - X nE

20 Sguares fo ihe Inch



RIBLIOGRAPYHY :

SO

s 4 T
ﬁm/ﬁc/n/ P
Yard

Vsl SR g
él m!f.? 5{;1‘.") W , (,2:*';(!,/ .G

.o 2 ;
Jrsag s oA e o, |

o

< N 3 T
ﬁ%aﬁw FiE B / e %

PR Af:’»,/izx ¢

. S e P
[Tare oy
‘,,’:!/4.“?4}‘/ \/ 2% (_',/m/"({// A

7/ ,/; /ﬁr,

T Growibe g Guide To Corals and
Fr el ,

cp s e f#fﬁ . . f%,,;zm ; @ﬁ,g{ ,/‘x/

f“/(/,/, - (/’i/ 5' . "f‘('/ ‘f ¢ \;9 /‘;}(4’«‘!\ -r./f;:»‘ ;![/:

S // i L o . 2 e
At ”’WJ/ /4« o, ¥ u”‘%i{/’ YRy ?}/ G Do {g’/‘z:{a{ﬁ,fww’, &4 ;f' v \7%\4’ Qe)/‘/

u

)
Gy Rs

!‘//(Jﬂﬁf)"( (:}’»g"’/w

W

v /‘«’ ¥ ‘frm/; Fornia .

¢ " 7%/2{’ {,i/.

4 k“) f : " 7
Ne? /?3 VR “{1\5 e3Pl

iR
AT oo o ; ey .
Ao Ty i”/\, o /"///f'W‘ﬂi‘Mff’{/\ Koot £ /;w’w //m 108 :-‘i/]“ Fran st e he fuwee "

(Ig, A0 708 w0,




Y

, ) o o
e i\?/,,é)((,}/\ f:’f < t’{ /Lf J;;‘,(,_/)[pf’,’_,’.j‘o’},,\”‘

yn Kana, Haperi” Fr

=0 wrri{’ reets

1975, 'fiszf-ia'f{z‘;«ﬁytv 4%

-

TE"/}’",‘/; A fﬁyfﬂﬁny 7;‘4),::/(,1»«3,;’] f/‘?a»/
[y ¢

Y . 6 D, L gy o - e o
b v (»A hirg f? k. /" Lookhors Y, 16 &, f{f’f\).‘“;’f'({// D e i e Yj/n A Lorad et

,/;-f?'m;mﬁrw.«‘“"“/*’»i-'a fff rine o Y7RRE

Ran //fi?, [ / 5

f‘,j,»\:;»/_;/. l,f:f!”/ (}/ 7!;.—«/4“ . /47:,7 / PEE,

; il .. .
// /l/ ’/f”/f/ i i ,/;};/ﬂ f: ;/ P f-‘w”ie,,f ”‘f“/i & @ {o ‘{/M'\, pf\{ sz' & fdm//z /Y‘; i w};q[///!’%ff

X C'; ‘{Qf/“i { Uﬁ& i, dwdd A A avis

I R o - S - i a 4 2

s, 190 &, s, oh T Pl b fo of €ivhas of f{j// it for et

f

? s . o oy

PO S Y Thyo! g?fé vorrom o
’ ;

. P S £ - ,
* \/};”\//éfsf'hjﬁ(/réﬂ (97 B Jg;m?f")ém{“ o )

bt ; B B
(% /4,1. [STCRN S Te WIS R~ F e ArLs ‘f)!ij?_f i/f?‘f' # {’/f;‘i F e ek / et f[m/“ &

de ! ‘//s?% o Geone Ao /@/’gz?‘l/;xr‘

s '/'; Terne (?'j @5 ;;i’”",:{jr,: s O o ek !//‘ Py ff‘/ & / 0f /(3‘134{/

(Wadsgascar)” Tathye Soppl 525508,

¥ { e B g ‘f? e /’

Wocs s uﬁf avi il 47/, o G5




