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all 

% oftotal 
Male Female Unknown n 

obscurus) 6030 2072 3575 383 
shark (Carcharias taurus) 5052 1818 3136 98 
hammerhead shark 3704 2436 1052 216 

shark 3200 10.5 1499 1620 81 
2697 8.8 1230 1428 39 

shark 2676 8,8 1417 1192 67 
I Smooth hammerhead shark (Sphyrna 1943 815 1050 78 

shark 1267 4,1 375 845 47 
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RESULTS 

All ,pcci~, cnmbined 

A 10lal 01"30540 ,hac]..., "Cre ",>ught in the net, from 1978 - 2003 ?\k~TI ~nnual c~tch fi'rthe 

spnies included in thil ,tudy ,,~> II n.~ indi\'idl1ols (range 51 :l-:~2671. The nurnr.cr of live 

ralc for ~ad, ,p"ci~, i;, "l',nified in s"bICy IIC"I >cetio" \ of Thc r~\ u Its. Long·terTI, trcnd" In 

",,"u,,1 c"1ch pallcrns for the 13 sp<'Cic;, used in thil ;,tudy arc <ksnibcd in DI"jl~) eI ,,/.2006. 

Fig.2 shows lhc s~~sonal pal1ems of catches. \I%t sh"rb were caught in July irF40J5) while 

April liclJcd thc lo\\e,t n"mr.cr of ;,h.1r~ calch~.; (n= 1795). Aug,,;! pre,ented lh~ mo\t 

sign i ficam ehangc in number of sharL nettcd with a 5 5 ~/o drop from the prece,j i ng month. 

Th~ sharpest incre"s~ in c"tche, took place from April 10 Jul} \hles conqilut~d 44'l-" 

fCmalc, 5!% am1 unknown s~x 4% of the catch. F cmales domin"ted catche.' to a \ .or; ing 

drgrrc dUrLng all monlh, CHCpt Janual) ~nd Feh:uar;.. I\here males dominated. 

450:1 -
• Un]"",,, TI 

4rn) 
DI'e,m ~ 

" 350:1 - I!l \1,., " < ~ 

'" , ~: j " w 

" I~ L 

" I® 

~ 
I 

" 

~lon,b 

Fig. 2: \lomhl l ciltch paITern of>harb netted (I nH-l01lJ ) 

The catch rat~s I"r all 'I",eic, comhi11e,1 rdativc to Ille lunar (')de arC ;,)lOMI in Fig 3. 
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A 101.11 of6030 du;,l, 'harl, "l'rc' cilught ill :h~ ll~ts ti'om 1'J7X - ~OO,'. making iT1hc nlu l l 

"tught in Ihe monlh, "fJlIlle ~nd .luly (I-ig, ~) . with all a,1dition;,1 r~"k in D<;ccmhcf -

calches in Augllst (n- 2gS)_ c'd')l'uary hact th" 1(I\\est catches ofth~ ~~ar In~277). Femal~s 

\I ;lil mak, constituting 34% and n"n-d~t~nl1in~ct S~" 6%. 

1888 

98~ j . Un'ncr"" 
" "" 

oFen'.ale 

" TO~ j I!]M"1e • , 
~ W~ • , ~, 

" 
" 

M , 
"' , 
,((0 

" 

Fig, ,j' "h~lth I y catch r3rt~rn of ('nrdlllrhim,,' "b,\(',,,-~,\' (1918-2003). 

;n the lasl quarter orlh~ me<", c}de (Fig. 5), \\ h"n th~ t\\O s~~cs arc s~ramted. hl'''c'~r, 

I~male dusky ,harks had th~ high~'1 ealdt rat~s durrng n~" moo" (p<0.05. F- 1058.07. 

d_ r. - 3) as (lppos~d 10 mab. "h ieh "~rc mostly caught Juring th~ lilIt quarler (p<O, O~_ 

r = 14 94.81. J.t: - 3). Full 11K<", ga y~ the Imwst "mch~s fo .. dusky ~ha,.ks reg~,.ctl~ss of ~~~. 

", 
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t\ 101~1 or505~ sallJ liger sharh ,,~,e caught inth~ '"l1i sh~,.k ne(s th'ITI Ins -1003. ~kan 

allllual catch "'tS 19-1 illJiviJuals (ranf'.~ 70- 43S). The ,and tiger ,hark had" rclati,c'ly high 

SUT\ i, n I ralC of 35.9"/, (n- l 81 (,1 arid s<' -II ~ 1 ~h~rk~ \\"er~ used t,'r Tile i1lJ1ar an~l) si s. 

A, shown in fig. 6 most sand tig.'r shark:> "a~ c''''gln durillg Octon.,r (n-Ill~l and 

:-JO\"~111 bo:r "ith Dc~cmb.'r sl",,, ing a 63";;, deuease from Novemhe!. Jallllal") - t\ pri I had 

\W) 10\\ cakh~s "ilh hbruary th~ momh ,,;In (he l~a'l c~lcI>e' (n=n). Calch~s COtl~~i ncd 011 

'""" . 
r; 
':' ".,. 
" 
~ -.,"-

:,,' 

" D 
hn 

• t-nl."o" n 
D 1-001,,10 
I!l \1al< 

0 D 
r" \]" "" 

Q 
""' " ].. _'''' "" Oct ~m' ]1<0 

,,; '-J 

I:ig. 6: )l.10I1thl: c~tch p~llCTJI of CorcJ,aria, 'oum, ( 19 7 8-~()()3 I. 

1 h~ Sillid :igcr shark sl\O\\cd a significantly high~, (p<O.05. F- 54<J.67, d.f.- 3) a'er2g~ catch 

Tate during the first quan.']' "fthe m()(m (I:ig. 7) I'he I()\,~<;! calche' took plac~ durin£ the 

lhirJ quarter Mth~ m('Ofl. \l, hen splil hy s.ex, mal~~ had a highcr (p<{).05. F=I024.00. d,f=3) 

a, ~ragc cat~h rale' during the ,am~ rhas~ "f the tm~m, as did .11,,) telTl~ks (1'<0.05. F= 

528.('5, d.f.~31. I k'''c'er. 111al~s w~re nel1~d kast dUJing the third 4uarter in ~Ofltrast to 

I-"male" \I h ich "~re n~tt~d in 1.)\\ est nlt mocrs during fidl 111<-'<-'11. 
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(n-IO(>9) "hell cnlciLcs "CrC morC I"'", d""bk Ihos<: In an" "lhn m"lllh (f-'g. IOJ and "h~re 

an ,nfl"x 01 malcs (H,(nuIllNrcd ('crTIaics, Fr"m ,\ugusl (~-.j<;) 10 Dcc'tO",bn ealciLl'" "Crt' 

'" 

12'X) 

J "JIJ . r l "l.n"~" 

j 
" '"' , , 

, 
~ 

" -, ~a~ 

, 
2(W' 

0 'i ~ a 1/ g " Iil ,., Ie" '1 " 'rr \la, J ," ,,' A"~ '" ,M "0" ~ 

~Iomh 

Fig, I 0; Mon(hl~ <weh patlcm "I' C un harhlllli.' brn'if'i",w ( 1978-20(3), 

The spi n ntr shark showcd a 'igni IiC~lllly higher (p<O.05, F- I 290A 5. d. 1: - 3) a\ erag" cntch 

mlc during (he bq qlLat1~r oflh" 11100n (I'ig. II). This ,,~s the case alSe' f01111ales (p<1UIS. 

F- 1290.4'\, J.L- Jl and rem~le, serar~ld) (1'<(1.(15. 1'-1 ~(,.j 6(1, d.Le oj. Maks sho"ed the 

lem ¢,\ c~lc1\es during nC" m""n and i'cmai.'s during i'ulil11()()n. The bigg~<'1 ,arianec in 

c~ldles \\ ~s ()und during It...: lasl quartcr m""n. 
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,I",,, ed " hi!;h~r "', er"g~ latd ra\c" JUrLng r\<'" moon (p<IJ.O\ F- 106:>,66. d. t:~:» " illl 

J~c lining ;\\ erage calC h rat", for the Ii',-I quartlT. JtHl fLLll mOOn gm C Ih,' "-mt>l nu",h~r 
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A 10T~1 01"1676 coppcr sli~rb "er~ cUlIgllllrillie ~rlli slwn.. rI~t, tiom 1978 - 2003. VIcari 

ui'li nClive scu>otl~1 distribution (Fig.. 1,1) "'itll ~ s(mn g "'uson~l peak i n hln~ ~lld especi~ II} 

July (n= I I '18), :--o\'emb~r ~rld December eudl S~W (Ile 10" ~st rI U1Ti ber CUU~lll (,,=32). On 

(4.2. I) "hnca, ullrillg the m(}nlh, (}L July allu Seplember mOre ti:m"ic; "erc Ilclled (1.2.11. 

1-1OCJ -

1211J -, 

" " I r~XI 
< 
7' 
~ 

'" 
" (,('i.l j 
" , m, 
:;:: , 

2(lJ ~ 

C 

~" ,'" "" b "" ,-

Fill. 14: Monthl y catch pattern of Ca,.charhilJlI' /" ae/,..",."., ( 1978-20(3). 

C "1'1'~r sho,ts sho" ed a si ~n i ticanrly higher (p<0.0~. 1"- 4·11 .04. d. f - J) m ",~ge catch rale 

ulLring The J1rSl qmrter of the mOOri (Fig. 15), This "~s also the case for male, (1'<0.05. 

1"=478.) 8. d J. ~3) ~nd tem~1es {p<OJ15. F =4 77.95. d. 1:=3), "lew moorl and Illl! moon hOO 

ill catch rate. 
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Fig. 15: "'\=~t catch rm~ pn muun I'h~..: lor Con'h.II-}''''U.< bracll)urII' 
~~mt> incd .1Ild J.n malts ~nd f" ""'k" ... p~r 4r~l) 
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minimum in hJnuar} (01- 9). \.1al es c'~"liluted 011 a\'~ro £l.c ~2% "r thc c~tchc~. female, S4% 

and unknowtl sex .t%. ~~X rati" rem~i,,,,d f~irly COl1st~n( lh"'lIghout th~ y~ar \\ itil , sligh1 

majority ofr"m~le' ,,,,llcd in ali nhlmh, ~XCCP( Deccm);.:r. 

~ 

'" , :1 " " , 
, .w 
" "~<I 
" 2(., I 

" " " ISO ~ , '00 
". , = 

"" 

• u;''''u,,'' 
DforooJc 

I'"l~hl< 

-
[~ M., A" M~ ~ J~ A~ ~r 0,. *, ~, 

\1",,), 

Fig, 16: \lonth I: c1tch pmtnn of Sph\'ma ~YI-:"ena (1978-2003), 

Sm,x)lh ru.mm~rhe~d shark, \\~re "" a\'erag~ caugbt Ll",,1 often (p«UI5. r-4~6. 76. d. t:-3) 

during full moo n (Fig . 17). '1 hi, wa~ The cnse ~I,o for malc' (p<O.OS. r~")04 .. 'i4. d,f=3) ,Ind 

pal!~rn Ii" ~II the pha,e, of mo,)n was \ ery 'imilor 10.- b<"lh ~e"es 
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(;a/coeprd" c""ler (tiger snm, I 

A tmol of 1~67 liger sbarJ...s "~re ~:iUghl in Ibe "mi 'bark n~b twm 1978 2003. )l.kan ,mm",1 

lor tile 11In:u Jnalysis. The' tig~r sh:,rk "a, nencJ alllbrOl'f>\1 ,ht year (Fig. 18). "ilh m,,,' 

Iha,j.;s caughr in (l·clObcr (n~ 137) 10 D,·c~mocr. and kas, during JlLn~ (11~73), Th~ "d' Ie" 

, ariat ion i" c:1Ichc,> Ihroug hOUl \I", ) c'3r comp",-~d tc' ,~h"r ,tJ,,,J... 'rX'ci~s nelld. 011 ~,erage. 

~7% Ollk ligcr '>harbcaughl ill1he llclS "Cre female, "herca, males maue lLP for 30 ~" anu 

w'~no" n SeX 3%, For a II 111011ths fema k ti~cr sbarb oumumbneJ male, b) all '" cragc ra"o 

,w" . lr.'''''''" 
, 1./0· D Female 

" 120 El ~1,1, " < , '00 
" '" ~ 

" " 
W 

> ., 
Z 

'" 
" ,I" >c~ \1" ,\r< \1,,· '" J", \,,~ ~'r 0<, '.0' lkc 

~Ionlh 

t;g I~: ~ 10ll1bly- calC II pallern of (i"lrocadu cud,.,- ( I <)78-:003). 

quon~r "fthe moon cycle II ig. 1<)) "i1h ~ \'Cry ,Imp rlecline during the luililloon phase. 

caughl IMsl Dilcn 11'<1).05. F< ")6'), 13. J,f.~3) Juring Ihc 1",1 quarter JJll>on ami ka'>l dllTin~ 

I'ull moOn. 1 IJ,.. cmch p"nem changed d;QillClh K)f La~h lrallS;';O" 10" ne" l11oon. Femal~s 
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"ere "e\ted mn,t nfltn JUrLng nCw mOOn (1'<-0,05. F-1966 . .17. J.I·,- 3)" ith a d"cILlll' dming 

first qUalt.r moo" anJ the' Inwc>! cat~h ralC"l rull mO<Jn. 
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IIJlIll~ :'; 

hmole' 
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O.UO I S _I 

0.001 J ' 

0.01111 

Moon rh'''' 

Fig. 19: /\ \wage catch rate' pte mOOn phase for Gu/emY'rdo """in ~um hi ned 
and for m"ks "ml fcm:lics scp"ratdy, 
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Carciu;whill"s !ClICa,\ (h1111 sh~rk) 

A 1O!~1 of l IT!. bull sh~I'\;' were caughT in (he prl'fec(i'e gillnc(s Irl'lTl 1978 - 2003, ~kan 

(n=259) and u !Otal (,f913 indi,iduab "n~ u,cd for lOC IlI11ar anul},i" Calch~s "fhull shark. 

(Fig. 20) showed a ,Inol'fh annual pmT¢m \\'ilh A Ilgusl gil'i ng the lowes( ~alc hes (Il-3 7) alld 

[)~eember (he highest (n=21 7), Bc(ween 'lJovember and D<:cemlkr an i nllllx of bull shark, 

to,,,k rlaee as an 8~% increase in catches Cl'uld he seen, Se'l: ralio was 1;1irly evcn lhrougholll 

The Year, main contribuling ~~%. lemal~s 53% and unkno\\n Sn 3% to lhc ~ull'hes- with ollh' 

Januar) and JlII) h,,, ing u higher Tulio of maks. Al'aage ralio offclTIak, to muk's \\ a, 1.3: 1 

throughout lhe year. 

~50 

" o . 
~ 100 l 
W 
o 
~ 50" , 

. 1ILlkr~~'n 

Dhmot, 

III Mal< 

J., Feb \l.r >'pT \Ia) JUT, lui Aug Scp Oct "-:0\ [ke 

).\"r." 

Fig, 20: \1l'nthly catch patICrn l,r Cor('horhmul' leuctl.\· (1978-2003), 

null ,harks \\ere on aICmge ~aught nll",h mOIl olkn (1'<0.05. F~5873,69. d.J:=3) during lhe 

n¢w moon. During Il,ll mlx>n .:mcocs ""'c 10\\ est aoour hal f of Ihose d ming nc-" mOOn. 

Thcr¢ "a; a Siron!). dencasc in ~akh~s Ii-olllllc" mOO11 (Fig, 21) follo\\cd bj ,111 i"neu,,' m 

lh, 1"'1 quarter. rh~ 'aJne rall~'" arrlie, to male ip<(),OS. F-~~23A·t d.f.-3) and female 

(p<O.OS. F- 2988.45, d.l: - 3 ). 
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Ca'c/",rod"n carel",,.;,,., (" hite shork) 

A wto l ,,[934 "hite shoris we,," cought in the rlCts fmlll 1~78- 100" \kan a!]nLLiJl catch "" 

A gen~r:ll n~ga\ ;v~ , lope tollo" ~d ,,. ugUq, last I ng u m; I rebrUllrj "here catches stum,d t" rise 

again, On a"emg~, 43% ofth" catches cOlbisted ol'mules. 53% "~r~ I;, muks and 

undeterrniocd <;ex rcpresented 4% of ,har\..s cauglit. O\crail [emal~ to male a\'erug~ SC~ mtio 

wosL4:1, 

,~ 

,.",. J 

if leO , 
"" '''' ::; 

" 8" 

" 

• U"b,-,~" 

or=.,~ 

!'IlM"~ 

Fi g, ;~' ~ 10mhl)' e"leil r.111enl of ("lI'( haroda" m,.{'''arias ( 1978-~003). 

The \\ hite shar b "ere at) ~i\'er:' ge caught tHOsl On('!] (1'<0,05. F-.t67.4 5. d, 1'.-3 ) dUrLll[; Ihe 

full m,">{'n rhose (Fig, 23) ond leaq at rIC" moon, LaS! quarTer mOOn hod the largest spread in 

cat·;h rate, When spl it by s~x. males ,,~'" On uverag(' coughl most oll~n during lh~ lu,1 quarkr 

(1'<0.05. F-225, 99. d, 1:-3) ali huu~h Ihe differe",,. from full IT""'" "as ""glif i hie, I he coleh 

pallern ,h(\wed 0 po, it in trend sto ning ot ne\\ moon" ith Ih~ spread in ,oteh rate, ho:ing 

si m i lar excerl f(" Ihe laSl 'llLarter, whieh hod 0 larger 'I'r~ad, Female' II ere repr~'emeJ I1]O,t 

in "otehe s at fiJ I [ ,,,oon (1'<().1I5. F-(,15.~.t, d. f-3) 0 nd I east dmi n g IIrst quarter moon. "[ he 
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A IOwl of556 "'nub,,, sbarks wcre caughl Ln Ihc "nl; shark nCIS lrom 1978 - 2003. ~kall 

13.1 % \11- 73). A IOtal of -183 ,(mdbar,harks "n~ used for tht'lun~r pha", all"l}sis. Sandhar 

,hark> di,play~d a dear ,ea""",tl d;qributi,," I",lkrn lFig. 24) "ith high calch~, ill ,"mmer 

and 10" (Hle, in" Lilter. Fcbrtl"ry pr~s~llt~d lhe highnl catd"" (11-11 Q) and .>\ugusl the lo"esl 

(11 - 4). l'emales dom illaled lhe catdles. Oil a\ er,,~e making LJP t" 65% of the sharks netted. 

while m~les contrihllted 34% alld LJl1k",,,,n 'n 1%. A,~rage female 10 mole rmio "as:; 6: 

,,0 . 
• L""",,,'~ 

l;,() . Dr",~", 

e .", ~ , 
" " 

,0 , , K' , , 
'" , , 

~ ~ 
, ,"' 

~ ~ ~ " ~ ~ 0 
!en 'eo "" '" .''''' J" J,' '" '" 

(,,, ,,, ~ 
","," 

1· i g. 1~: "1 ("Il1th Iy catch pane", ("If Corrh"rhi''''s plumheu.< ( I 'J7~-200 3). 

Sal1dbar sh~rks were on "\""~ge CJlIght most oftCIl (p<0.05. 1'-1302./6. d.f.-:;) l1uring The tilll 

moon ph,,," (Fig. 25). follo"cu b~ a mar~eu urop in the loll<J"ing IlWoTi pha"",. Wh"" 'plLt b) 

sex. lhe Saille moon phasc sho\\cu lh~ highcst l"~lch ratc for boih lTlalc~ Ip<().()5. F=2577.86. 

d.l: =3) "od r~l1lalcs (1'<0.05. F =1030.8~. U. f. =3). F, rSI qll~rtcr moon h<;d the I ",\Cst a\ cr"g~ 
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s~a,onal Ji,lribuliol1 pall~rn (Fig. 26) "ilh f"C"\;. ""Ich~; in Janu"r} (n- ~ ~ I d~" lining unlil Jul} 

(n- ')). follo,,"J he- an i11cr~ase again Jming lhe ,econJ half (lflhe yea,-. The ,e~ ralio wa, 

yel) ~\~n. male, on merage al110llnling 10 50% oflhc IOlal.lava ,ilarb netleJ, female, 48"·'" 

and lI11k11(1\\'11 ,~~ 2%. with a ",.i!ch in ,e~ ratio mid-)~ar. male, slighll} more aillLt • .:bnt 

00 

50 ! 
, 
" " '" , , , _10 

• , , cO 
, 

", 
, 

Fig. 26: )'1"l11il Iy ~Jtdl pMtern of C,,,.,-!,,,rhim!S "mbvmetlSi~ (I 'J7~-21J1J3)_ 

Cm~hc, of Inc l,,, a ,harks ,hemc,] a ,ITOng IUriar pal1crn (Fig. 27) I' ilil iligile,[ ~~(dleS 

I)FO.O 5. F~ I ~4 7 .52. d. 1:-3) dming Ihc nC" moon arkl lea,t dUri ng fl1il moon. Tile new mC>Ol1 

prC;;Cnlc'] mOre lhan Jo ub Ie thc 3\ cn,gc ~al"h rale than the ti, II moon did. A SI In il ~r p:ntern 

I' a, fOlinJ filr both m,,,e, Ij)«l05. F-1522.29. d. 1'.-3) anJ fcmab 1.0<:0.05, F =2026 .62, 

d_f.- J)_ 
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A 101i11 of348 mako sharks "ere cau~hl in the anti ,hark n~l' ii'om 1(J7~ - ::>OO~ Mean allnll,ll 

catd \\as 14 ",di, idu"l«ran~~ 7 - JIl). The mako shark h"d a 'Im;'al rate of nO lllure I~tn 

7,2% (11 - 25), A tot~l of275 m~ko sho,b \\ere u'ed forthe :un3r ph~se anal:,is. \1ako s],arb 

,~Ce",d half of Ih~ :-~,lr. Male' \\ere more ~bllndontthan temales throughout Ih~ : Car. lllaking 

on a\'croge up 66"/, ofthe catci.e, compared tu fcmales J 1% anJ nun-sncJ make, ,ha,b 1'/;'. 

~lale m"k" sh~rks Olltn\llnhe,ed IC:males hy a ,alio of ),6, I. 

" '::i ;0 
< 
? ,,, 

Dr,,,,,,, 

'" "'k 

J.. I.' \1., Ar. M.. l~ j" A., ~r 'k1 ~". ~. 

Fig. 28: ~ 1emlhl, catc h pattem of t.",Ym' o"yrille/"',' (1 'l7X-2(03), 

\1 oko shorks "ere on ," er,lge callght mUSi alien (p<O.05, F ~ 794.04, d, f, - 31 Juring l~ tiN 

qUol1eroflhe moon cy~1c and leasi during 11.'" mOO11 (Fig. 291. This ,,,as als" lh~ c~,e f()r 

'naies (p<O, 05. F=22 1.68. d.[,-)) and tcmab (]><O, 05. F- 842,83. J, f, - 3). lioY' e, ~L ~il~ 

vilriance ill calch roles "ere sinHI", lor all m0011 phases. ~spctially forma Ie,. 
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Phase 
Mal( catch rate 

Min catch rate 
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rates may 

prey. 
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move to warmer 
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/surus. o.,yrinchus 
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or movement of 
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Carcharodon carcharias 
Carcharhinus plum be us 
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Carcharhinlls limball/s 
Galeocerdo ellvier 
Carcharhinlls lellcas 
Carcharhinus amboinensis 

moon 

moon 

at new 
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even in most may see 

a 

moon. In contrast new moon 
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b;urus an 
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new moon, as were 

it is IS case 

two 

A versus rate not 
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