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Abstract

URX\BTSKI RGTV WY WLEZI FI I RH TRWRK XL KISFEPFISHZ Wi -R S\H VXS Q SRYBVXLI GLERKI WR
| GBVW\W QWQ SP GYFEVX GLRWIYI WEER FI YWH S GLE\EGK \Kil T GVWGSQ TSVIMBR %40 SRK Q SP GYFEV
QE\O WWGETEFR SJ NI RM MR VT GUWXLI ' 3 -MOLI Q SWKYWH ERH AW UYI RGRK MALI WERHE\H
T\BA HYV SILS] YE\ SRSQMENRIS\Q EXBR GERFI WAZI ] 1 H (1 VI XLMVRI [ TSVWIANBIVIWS FISHM Wik
T\G! PRK LEZI FI GSQ| TSWMAR XA\BYKL X.I EWVWQ | RXSILMLR NEKQ | RXH( 2 %Q SP GYR\WR

| RZMBRQ | REPVEQTRW2S[ QI HWQ ERHW.S\KRRAOL Q B\O WAVEY YWH MR Q | YEFE\GSHRK VW HVIW
LIV EVWAZI] SIQEWR | W \BQ XLI 7ENRX4| X VERH 7 ENRX4 EYPYAG. NI FEKS [ EWFENGSH H MR[ LNE XU
'3-FEGSH T\BAHYW MIRWIH VI GVWS]  JEQNWMWSI! W SLIR I | WK\ X R ' 3 -RAME] SJ
XIW MERHWRSGEEX H IR MBEBR [ EWGSRWYGT H ABQ XI W WUYI RG WXL Q SWKETT\STEX TID | V
TENJISVIYXV Q1 YEFE\GSHWAK VWHVIW[ EWWI RWIIH 8LI RI[ 7ENRX41 X VERH 7 ENRX4 EYPWUYI RQ
HEEFEW LEW WUYIRGAWAEQ  WIGMWERH  JEQMMWSI! W 8LI SZI \EPQ| ER HWERG
EQSRKEFPWUYIRAW EW  SLMHWERG VI ZI ERWLEXLI E\ANTI FEKS ME \ W\ZSMISI FISHM Wi EW
XMERIEYN MLMLI VXLER SYXLI VIMERHWE\SYRH LI [ S (Y1 08 XLMLI T\BX GISR SIXI E\AMII FEKS
W.SYRFI | RLERG HERH[ | PQ SRYBV H[ M. VAVIRG FEWHETT\BEQ. I WWQA. EW( 2 %Q | YEFE\GSH®K R
XCMGEW X1 TV | VIEMWI GYIGER H VIR HAEQ XMARET W.SYR FI GSRVIMI \f H

Introduction

-QTEG\SILYQERNRHYG HGM EX Q_ERKI LEFNMEXAEKQ | REXSR ERH SZI VI \ TRSNEXBR SJ REX\EP

\V VEY\G WLEZI H\EQ EXGER? H TR XRK KFSFEPFISHMI W MR\ GEPLI Q BV | RZMBRQ| RX ( & | XEP
&YXALEWKI XEP AN | XEP ' SRW\ZEXBR | ISWWMFEW H SR \BFYWKFIEQ SRYBRRK

TBK\EEQWEV R G WEY S Ml R ERHQ MUEX | GSFSKIMEPMWY1 W 7 )EXI XEP &I\ | XEP

XIVISY RA TV W\ZEXSR HY Wi H TI RHWSR W GVWGEWWIGENBR EGONEG 8LSQWR ;| NMPWWZ
ONR | XEP 8LI VI GUWGSQ TSVINBR ERH HWKIFYMBR GER EGKEWER | RZMBRQ | REPFEEQ | X V

SILYQEREGMM ( MEXWE | XEP

' SRVIMI \RRK XLI HSQ MRERXWREYI RG SR Q EVWWM \ YRGIBRWLEXLI W EGIMVWLEZ! FI | R SGEEWBRARK M

[ EWGSRVWA \f H ND TSWIAR S H VB XLI XV QEKRMWH SIXLI W[ ML XEHMBREPYE\ SRSQ NG

ETT\GEQLI W &FE\ X V , YFI\K , ERRIV LIRA QSPGYREVA G.RWYIWLEZI FI I RH ZI BSTI H>S

ALE\EG{ \MIl VITT GVWHI W UYNBOR ERH\I PEFR / \MLRE/ \MLREQYWAL] *\ERGW ) IV A.XI XEP
8LI ! I [ WA ZSFYX8RYI H[ LI R, | FI \KERH GSFEFS\EXSWV T\STSWH X EXWERHEH¥Il H

KIR W KNSRW ( 2 %FE\GSH W GSYRH FI YWH S MI R ERH HVIBID NMEX T GWW, | FI \KI XEP

JIFINK +\KSY

RHEMXI QNSA-SRHVERKI R G )XSA\EQI GS\MEW - ' 3- MEQ] | PQI RXWREI \BFNBQ | XEFSRMQ
LI F] MMWTV WRXNR EFPERID EPWTT GUW, | FI \XI XEP S8LMWV  FT KIRIMBNEKQ| RXGERFI | EVIR
SPFEN HNEQ ER® EPXMWY| WERH SRA WUYI RG H MT\&ZMI WKV EX VAER GSR H R3@ JsV

HJI \f RABRK WIT GUWF] X1 HMIN\KI R ROLENM 3 -WUYI RG W, ENAEFEI M XEP 11 YWRWVI XEP
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YIAVRIE\R X SH GEH WX QI XSHLEWFI I R[ MI B EG3 TXHBEWXI WERHE\H T\EA HYV JSV
WAZI | MK FISHME W], YFI\K |, ERRIV ( | RMY 8\EXR | XEP

( YWRRKOUI VEEQI TIIBHSIXI ( 2 %FE\GSHWRK | Q1 \KI RA Kl Rl XGWUYI RGRK YSSRWEH | ZS”ZI HEX

YRTV @ H R{HWI | H >LERK | XEP , IR QSH \RLML X \SYKLTYXW UYI RGRK TREXIS\Q WLEZI

FIITRQEH TSWWAR X.I UYNER EGUYMIMSBR SIFEKI EQ SYRMSIWUYI RA HEE 61 YAVZTEGO 7RHV
' SREWR LIW X GRSBSKMWIEZI HXLI [ E] JSVERI[ ! | N FISHY W] EWVWQ | RXERH RS[

| GSFSKMALEZ! LI R G WY YSSRWS ERER Al LI YE\ SRSQ MEGSQ TSVIMBR SJ | RZMBRQ | REPVEQ TRW

8EFI \PXI XEP '\ VI XEP

8LI K R XGEWVW®D | RXSJQ YPWIP XE\ E ASQ FYRI RZMBRQ | REPVEQ TR WMH RSQ MEX HE 2%

Q| YEFE\GSHW®> SEFI \PX| XEP X METT\BEQ. MFI GSQ MK E[ | Il WEFRMLI H )SSPISVQ SRYBARK
ENJ G WWH® | RVBRERH[ EXVI GSWWI QW' \ VI XEP . E\QERI XEP © DX EMIS)
EHZERG H Q SP GYFEVA GLRSFSKMWW RWAR ( 2 %I \ XEGIBR T\S)YSGSRVERH E Q EWIZI TE\ERP PW UYI RGRK
SR21\ X+ | R\EXSRWUYI RA WWXLI ( 29%QSRGYRW \ TI HF] S\KERMD WY \BYKL Y\ \I T\BHYGMI SV
HWI W Q EX \RERVLEMVOR WY1 WERH | ZI RASQ H EH NRHMYERMR LI | RZNBRQ | RXEV RS[ EFP )5
FI WWHVH 8LSOWR : MPWWPZ . ERKI RM | RI XEP

. S[ 1ZIVXU Kl ROMQ EX \EP \ XEGE HBQ | GBWW QWMLMLR NEKQI RXH ( |EKRP )ZIVBR . E\QEF
S XM\ X RXMQE] FI GLERP RKNBK R T\EGHE S\ XWMZI X.I GSQQYRM ' 3 -FE\GSH WKI R WA\BQ
QER | RZMBRQ | REPVEY\A W 1 | YWRVIVI XEP 1 | YEFE\GSHWRK ERER WWEV GSRMRKI RXSREKI X
WSWYV YWER’ *  FEW TEMN ( 2%\ KSRWLERX.I XEHWBRER H | Rl H FE\GSHIRK \I KBRW =Y | XEP
' IB\O | XEP 8LSQWR : MPWWZ

RYXMGSRA\ X ER{\REM YE\KI XQ | YEFE\GSHRK Q E\O WV Q| XEFE\GSH W LEZI FI | RH ZI FSTI H)S SPENR

FISHM W NRIS\Q EXBR MR VLS\KP ROL 4' 6 T\BHYGXV S8EFI \P XI XEP 8LI Q SVIXT\BQ MIRK

Q1 EFE\GSH WISVQ | MBIEYREPALE\EGK \WIEXBRAVEV X.| QNBASRHEP 7 SV 7 \62%KI R W) TT | XEP
SLIMIMEI GEYW X1 \62 %\ KNSR JSFMWDS JS\Q E LEMTRVWYGYY VB XL VW Gl Q NSASRHEP

VKRR G WE JSVXLI XERWEXSR MLMLR GSRW\ZI H Q EQRK XLI I KSR E \I FEFR QI X.SHJSVLI

YE\ SRSQ MBEWWHRQ | RX ' FE\Q | XEP =ERK | XEP

ORI VQI YEFE\GSH STHSRMALI Q YA VLS WY UYI RG FT SJ"  FT QNBA.SRHEP
g>sA\6QI GS\MEW ' 3- 8LI QNAVFE\GSH [ EWX\M HNREMRQI RX] ML LI JYPRRKL' 3 -

WUYI R WSLI \I' WRAMAYKKI W HXLEXOLT I KSR T\EZMI WL GVIROE\ SRSQ MBI RVIGEASR WG3 WVER-
I NYW [ EWNBTSWH S ERER Al | RZMBRQ | REPQ MY\ W 1 | YWRVIVI XEP . S[ 120 VXL YPGBV
WUYI RA WEERRSXFI \I XMZI HF] HW GXWUYI RGRK | ZI R[ LI R( 2 9%5E\KI XMEV \WG3 WIYRP EQ TRYI H

[ LML [ | EQ R HXI VW GUVWAI RAYIGEASR GETEFVY 7 YPERE | XEP

8S SZ\GQ! X MAD MEBR QI HYQ WAl H ™’ FT FENGSHW IV H Z BSTI H>XS Ml R | W W GUW

7 LSOEHE + ORI VI XEP 7YPERE | XEP " SHRW XEP *SVINEQTR XI YW S

QI HYQ Wil HFEVGSH WLEWH Q SRMREX H LI GETEFN XS Ml RM | W WII GVW ZI R T\EA WVH IS\Q V!
ERHQEWR Q| XEFE\GGH®K ERER WW 7 LSOERE " SHRWM XEP ( TV LT WG3 WUYPYW SO
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XIW QBN WWR T W FINSHMI WX EWWVWQ | RXZM Q| XEFE\GSHWK 1 G PREKLERI| XEP 7 NRKI VI XEP
6 YW | XEP FNSHM W EWWVWQ | RIMGSYRHFI QBN MI HF] X1 YW SIVY KNSREPWIT GYIG
VJ VRA FE\GSH MAEWIWOMNR| XEP

' YWSQMI HRREWMLEZl KV EX VD TSVERA MBI GEW SIQEWR | W.I WFI GEYW X1 LEZI X.I \GR SJ
FISNRHES\WV 6 VI NG | XEP &\ERHAS | XEP ( 1 RMY 8\BXR 8S XLIMM \ X RX GSRVII \IRK
HWJI ' RG WIR Q EVRRI | GV QWERH XLI ZEMSYWL EFNEXV UYN Q | RXAVISVIEYRE VWAZMEP XL |
EWVWQ | RXSJ! W \ILRI WVEFYRHERA ERHHI Wi{ ME GXYGEPRHEESVSI | | GSFSKMEP

A E\EG{ \WMBASIXI VK8R ' LSZER G, STV 7ANMQIV

RTEWGYFEVSA ERGMERHWEY FISKI SK\ETLMBV KSRWIR[ LNE T GVWLEZI | ZSRZI H N MEBFEXBR

) Q1 WBR SLMAM Q SX R WWASYI R LEWWLET] H MERHWEWER N TSVERXV W\ZSMSJ FISRSKNEEP

HZ W ERHE VI JYKI JSVQER | RH QBT GUWOSVEW 6MERIW  7LE[  +MPVITV * SV

MAWERG TL] VWEEP FISFSKNEEP ERH GLI Q MEEPI EXYWYWEL GOLI | W EVWVQ FREKI VWG YRHEH W XEF
RIEGOLI LML PZIPSI! W | RH QMD QE] GEND X.I Y\KIRG NR &\E* NAMWIERH GSRW\ZEXSR

ORHEH W XEP

7ENRX4| X VERH 7 ENRX4 EYPOAGL NI FEKS 7474% ME W) EFPK\SYT SJ TRSRG\EGOM TR HABQ X.I YTTI'
QER® SIXI | EVL BEXHMXI G RXEP UYES\EPYMERAG3 GER *M ' EQTSW 8Ll

E\A NI FEKS MER D TSVERXQ MBS FV | HRK ERH JI | HRK VI JSV! WLI W 1 | RHSRAE | XEP YR
MAMMBIEXSRWE] R HILI | ZSFYBR SIXI YRVY! FISHZ Wi SJ! VLI W[ N E ZEWI SJ GSRSVQ SWLWERF
KI R AGER HIZ \KI RXPRI EKI W 4NRLI NG | XEP

* ML FISHMI WY SJ 747 4%LEWFI | RWYHVHWRG OYFFSGOERH) H BENHW AEH | W WIT auw
8LI EYXXSWAMWVINMIRKR GSRVIAL \F HXLT WIT GUWHMI WA LT B[ | WKSIER] XETNEPIMERH WYHVIH XS HEX
* SHE KL MEYKY\BAXBR SIXLT | WX%G_NT EKSYWWGBVIRYIGWEXER MR VGYFE I\ TI HASRW |\

QEH TSWWER : MIRE | XEP 8LI R X1 RYQFI VSIV KM\ HWI GIWWRGI EWH)S ~ *| NE E | XEP
8 BV . VI XEP ERHQSW\VGARR XS VI GUW4NRLI NB | XEP ' SRXEV S

X.I OYFFSGOERH) H E\HW GBRVIA \EXSRW)LI FEVIWAZI | TSVRX HS X1 ENALNTI FEKS BWXLI YXLNH

LMLI VXPZI PSJ | RH QMD NRXLI YSERAG 4NRLI NG | XEP %Q SRK LI M HWIGUW BV

TIEKN EY WERS ERH EV HITVIJWSVY | WIWSLI MZI RS GEWWIEHNER GGRAMNS]
8 PSWAMHMKAYXHNR  S\HWAVERH ) EVDSFERG MR  S\H W ANRLI NS | XEP

UPLSYKL \Y Q EVCEFR JSVMAFISHZ Wi LI EVANII FEKS MRSXID Q YR S | GSFSKNEEPI) TEGAAEQ
LYQER EGNMVWSLI QEWHZI | VW.NRK EGMIN MR LI NVWXSYRHBKWQ EQ W7 ENBX4 | X VERH 7 ENRX4 EYPW
W G\ XI QI B ZYRR \EFR Q EQRK LI EVEX.I ETNEPTIB\M JSVFISRSKNEEPWYH ERH GSRW\ZEXSR

. NIRE | XEP RS\H VS A.E\EGI Wl LI FEWRR WSJ 7 ENRX4| X VERH 7 ENRX4 EYPM V. FISHZI W
EWNZI] SIGETXYVH! WIWLEWF! | RKI R XGER® FEGSH H[ ML ' 3 - SLMMYH ENDWS T\EZMH LI | WX
N RAZ ' 3-RAMET SIQEVR | W \BQ 7474% &EWH SRWUYI RA WSIWAZI ] | HVWI GUWERHX.I SRIW
AR H VR 4NRLI N5 | XEP W XMZI HABQ &3 O( X1 QSVKETT\ETVEX T | VTENJISVIY

Q| YEFE\GSHWK VWHVWLEZI TSVRX H
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Materials And Methods

8LI ! I P\ TI HMBRA | Y GSRHYGIHFI X I 1R ERH R VWNBYRHBKWSI LI 7 ENRX4 | X VERH
TEMXAEYPAGMIEEKS q ERH g & *MIW IV \ERHSQR GEYKLXF] EREYX.S\WI H
LI \QER P@ RW RYQFIV7-7&3 - 1 &% SMVY1 NEKQI RX\ |'\Y FEFI PH RYQFITH ERH
TVW\MI HMR | XERSPEXY' d YRWLI M\ XEGISR

(2%[ BEW \ XEGL{ HYVIRK XLI 4 Y\ ONRO: +1 RSQ MB( 2%1 NAM M 8LI\Q S * MLI V7 GVIRWIG JSAS] NRK LI

Q ERYJEGYY VWN\SYSGSP8LI JSY EVHERH\ ZI WV & MU> TV | VTENS ; E\HI XEP [ EWYWH)S
EQTRA X.I @>SA\BQ! GS\ MEW WFYRMM' 3- KIR F] TSRPQI\EW G.ERVEGHR 4' 6 )EQ 4' 6

[ EWGSRHYGI HRE YSEPZSFYQI SJ vO VEGIBRQM GSRMWMBK S] Q1 SIH284WFYJV, Q1
SILK P vl SIIEQA TWQIV 9 SIBEUTSRQIEW +  RKSIXQTEX ( 2% ERHYRXETY [ BEX'
YSE! REPZSFYQ! 8LI X1 \QEPG GMK GSRHMSBR FI KER[ N ER NMEPH REVRKEX d JSV QNRYAW
ISP IHF]  VTIEXHGGPWSIHREXMRK d JSV QMAYAW ERREMBK d JSV QMW
ERHIVXRWBR d JSV QMAYA X.IRGSRGYH H[ ML E!REP\XRWBREX d JSV QMNRYXWSLI Wi
ERHWI GYIGY SIEQ TRMIGENSR T\BHYGY[ 1\ GSR \QIHMR  EKE\BW WENR H[ ML +1 BI H &\8MMQ
*\fQSRX' ERB\RE 8LI WG WIYPT\BHYGXM | Y TYAWII H YWIRK | \ SRYGR EW - ERH7L\ID T %6CERR
ALSWLEEW | RV QI W*NRERP 1] [ I\ WUYIRGHF] Xl 7ERKI VQIX.SHSRERY&- <0 (2%
WUYI RG V 8LI\QS* MAI V7 GVIRYIG 1 EWEGLYWXXVIRM H7XEXW [ DL XLI ISV BEVH TV | VYWH ISV
EQ TRYIGENSR

8LI KIR\EXHWUYIRAW |V | HXHNR+1 R BYWA\E ZI WIBR  VBI{ EV ERHERMR H YWRK ' FY\WEP

) HKEV R+ RISYWSBI EV 7T GV 1\ M Rl HYWRK L $H RYIGEASR) RV > SIXLI
&E\GSH SIOM ( BE7]WQ &30( 8LI YE\ SRSQMEMI R® SJI EG. WUYI RA [ EWEWWR H)S XUI

H TSV HWUYI RG [ DL XU LMLI VKD MEW, WSV 9% E R MLFSVISIRRK XI | [ EWGSRWYG{ HFEWH
SR EMR HHEEWXYWRKXI / Y\E 4BEEQIXV/ 4 QSHP/MY\E [ N FSSXMWET
\ TREEX WERH TEM W H RXBR IR +1 R ISYW)S | VW EX X1 TL] FSKI R G\ BBRWNT FI XY |1 RV GUIW

A
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SEFP

7TEQTR M RYIGAER M RWI HWIT GUWLI MIEQN ERHW®D MER] XS LI &3 O ( EEFEW
GERHVEX W GywW

Sample Identification = Candidate Species name Family Identity (%)
' ERAM \QMOQEGYFE  &ERMYEI
+MRKPQSWSQE GMEXYQ  +NRKP Q SWSQ EXVEI
8L YRRYWEXERXBY W 7 GSQ F\MEI
YAER.SF FWMQ VSHERHWWM 7 GSQ F\MEI
" SV TLEI RELMITYWW " S\| TLEI RMEI
' EVA. EVRYWERAMB\O M/ ' E\GLE\LNRVAEI
" ERXAMI \OMOQEGEE — &ERMMVEI
" E\ER FELSFSQEIM " E\ERKMEI
<ML MNKHEEHWW <NILNHEI
' ERXMI \QMOQEGYFE  &ERMYE]
8L\ WE Q.1 JYl Rvi/ " S| TLEI RVEI
7TL] \RE [ VI 7TL] \RVEI
" E\A EVL. YWD FEXYW " EVALE\LNRVAE
YFRA SG FMQ VBFERHW 7 GSQ F\ME
" LI METSKSR EXMMRW/ ) \ SGSI XHE!

61 QS\EEF\EQ] TX\E ) GLI R ME!
7TL] \RE ] KEIl RE 7TL] \RVEI
<NIL BVKEEHYY <NTLNHE!
AVSREQ KIEYE ' EVA_E\LNRVAE]
' EER AKYF\MV ' E\ERKME]

' ERLMI \OMQEGYEE  &ERMVE]
) EKEXWANTRRYEE <NTL NHE!

61 Q S\E EYVXERMY ) Gl R ME!

, ERLSI ' VAEHEXYW OEF\MEI

' LI MBTSKSRRWVEERW )\ SGSI WEI
AVBREQ KEYE ' BV E\LNRVAE

Page 6/20




' 3-\J YRA HEEFEW N\BQ 7ENRXA| X VERH 7 ENRX4EYP W W GV EWH Z1 FSTI HFEWH SRWUYI RG W
SIWAZI ] | HWWTT GUWEW] | FPEWXLI SR WAV H NR 4 NRLI NG | XEP OFPEZENEFP ' 3 -WUYIRAW |V
HS[ RFSEHI HA\BQ &3 0( EGAWVH . YR %6H YENR H AIXSI W GO | RAVERH LI M&3 O { WW
KM RMRSEFP  X.IRSZI\EPQIERHWERA F] / 4 [ BAGSQTYXHYWRK 1) +%< VBI§ EV

%R [ TN@IVTENM\ GYWA B GNEX HISVAMHEEFEW [ EAWH VMR HNRANKD IV VBIX EV 8L
TINIS\QERG SIXI RI[ B HVMR HT® I W BEWX VW H /R VIMESEKENRAKT ENBX4 | X VERH 7 ENRX4EYP! WL
WUYI RG W\ TSWIDEY JSVIYXYN Q | XEFE\GSHRK VWYHVIWA

YIPK\ETLMBAVERH | KYN'W 1 GF EXHERH | HA H YWRK %HSFI -FYVKESV

Results

8LI |\ XEGIBR ERHEQ TRIGEXBR QI XLSHW | ¥ WG WUYPISV  SJ VEQTRWOIUQSRKXI  VEQTRW

X1 ' 3-&E\GSH GSYRFI Ml RWIIHSR&3 O [ M E LML TI\A REKI SJWVID NMER| SEFR
VZIERRK VI GVLEXEV JSYRHMR  JEQNWWSI ! VLI W* MYV YQSRKXI VI GMWSI ! W

" ERX.MI \Q MO EGYIEX [ EWXLI QSWEFYRHERX  SIXLI VEQTRW JSS] | HF] %ERX.SG FIMO VBERH\

<ML KIEHWWERH 4 V8REG KIEYEEAX S VEQ TRW EGL

SIA ASBR \Q I HXE\E M HNR4NRLI NG | XEP LEZI X1 MWUYI RG WH TSV HMRXLT &3 O(
HEXEFEW X1V ISV X1 R[ 7EMX41 X VERH7ENMRX4EYPWUYI RA HEEFEW LEZ WUYI R@ WI\NEQ
WIGQUWERH  JEQMVWSI| W 8LI SZ\EFPQ | ERHWERGJ EQ SRKEPWUYI RAW EW

\NEQ AMHEEFEW [ EBHVWR HER [ TN I VQENO VWM HXS EQ TR E T\EBHYGWAI SJ FEW TEN/
SJ' 3-VKIER 8LI RI[ T®I VTEMTI \IS\Q WWR IWMESEETEGY S EQ TR SI7ENRX4| A VERH 7 ENRX
4EYPMWUYI RG W

Discussion
Biodiversity of SPSPA:

UFSRK X1 8SSVSIN| YHERAG3 G EREV FSGEX HXI FEKI VIKKI SFESKNEERI EXYY WSROLI TEERI X %R
QI RVR BRKQSYREMR\ERKI H ZI FISTI HHYI XS X1 HVI \KI RXQ SX8RFI X | | R GSRMRI REPTEEX WLI

1 MO9ERAGEMKI 71 E\R 92)7'3 TMYEXHFI X | 1 R&\E"NMERH I Y%\ER GSRAR RXOLI
7ENRX41 A VERH 7 ENRX4A EYPOOGE- NI FEKS ME\EY RSR ZSRERNGIS\Q EXBR \ WPIRK NEQ LI 1 M %fERAG
6MKI W\ LYQ | HQER \EGOWV 1 SL\EO 9ANVE GSRWUYI RA SJYRWYI KI SFSKMIEPXENMNVEFSRK [ ML

EMWH [ | BUVQEWR G\ RXWVERH FI8KI SK\ETLNEJ EXAWXLI FISHZI W SIXLI 747 4%MW/
GBQ QI RAMNEX B IRKYREV A

%M \ TI GLHIBQ I XISV SIMERH FISKI SK\ETL] AL VI \f TV WRXVER ND TSVERXV W\ZSNISJ
FNBRSKMIEPHMI W ERHE VY JYKI JISVQER] | RH Q NBWTT GVWLEXLEZI HMI W H SRXCT W MIERAWX\GYKL
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XD 1 EGAALYV ; WER ANRLI NB | XEP , S 1ZIVMWI QWLEXLI FISHMI WA SJ7474%M
|ZIRQSY VQEVEFRP EWXLI EZI\EKI / 4 HWERG SJNRHAMYERV NLNR I GVMISYRH MR XLMMYH [ EW
LMLI VXLER SX.| VMERHWE\GYRH LI [ S\HA;, E\HAXEPA 6 SQ0I XEP ALERK |, ERRV

AXNRQ | XEP ANRKTI RKAXEPA <Y | XEP

2 EXN\ER I MBEASRLEWFI | RTHE] | HE GYGEPGP MR Kl R XGH W8 ERHI RH QMQ SIXI

VIO EFP VXV Q S XSTNIEPMIERH MR LI [ S\PH OYMI | XEP %M ASQ X.I HWERG M[ BWAXLI

WEQ SYRX\WXLEXQE] LEZI THE] | HERI WVRMEPIYRGIBR R X.I QEVR | ZSIYXBRSIXI 7474% X1 VW BEW
ETI EOSIX.| QSYRER\ERKI EG{HEWE 3M TTMRK WSRI > JSV! WLI WHYARRK WG3 Wil TI \IBHWSIWE
PZl PALERKI WOYHX 6SAE ( N XEP UE MMXI 7474%)STSK\ETL] ERHVWEX KNG
BEASRX.EXLEZI FI | RKYE\ERA | NRK LI \BGOMEWER N TSVERXAI | HARK ERH A T\BHYGABR AA\BYRH ASVA
WZI\EPQ M\ESY TI FEKNBWIT GUWQ SWR [ ML LML GSQ QI \GEPZERYI WG BEWXI [/ A | RAYRE
A8LYRRYWEFEGEV W X.I [ ELSS %FRX.SG FMQ ASERAM X | \ERFS WRR V) EKEXWANIRRYEE
XI §]MKAW ' LI MBTSKSRG ERSTYX WW [ LER W.E\O 6LMGSHSR X TYW WR) WE\D ' E\A E\L RYW
JERMB\O M/ ERH + EEETEKSWW.E\OD ' E\A EV. RYUKERETEKI RVIMY , EMNR| XEP : MIRE | XEP
4ND | RA Pl XEP (Y1 XS LIX\BKIRI M SJQMERXMVERH Y Vil RXASI LT \F KNSR Q SP GYEV

X ARWYI WEY E YW JIYPYSSP)S GEERSKY! ERH YRGSZI VLI FISHWI W SJI7474%

DNA Barcoding

( 2%FE\GSHW®K X A.RSPBK] LEWFI | RI YGHWEA HXLI KISFEPHMI Wi XS T\EZMI ER 1™ GVIRXQ SP GrIEV

A G RMYI ISV GUIWH RYIEEARBR |, | FI \KI XEP [ \MLRE/ \MLREQ YW] *\ERGW 8Ll
QNSASRH\#P 3 -KIR LEWFI | RFENGSHWK | WL W GVW ML LML 1™ GVRG ; EH ; E\HI XEP
ALI QEWR MIX] SIEYRE[ EWWGE WUYRP GLE\EGK \Kil HNR %oY\WKERE ; E\H | XEP YRE\G
6 SAOI XEP 1 ER\EKEi E| XEP " EREHE 7XANRQ | XEP Al GG 1 | CRRFY\K | XEP
.ETER >LERK |, ERRV RH& ; 7 | XEP ASWKEP' SWE | XEP &\EMNR 6V NG
| XEP +1\QER] / R FI R¥I\KI VI XEP 8EM ER &MNAKTI RK | XEP -RHSR W& OND Q SR X
EP 4EQWER +LSYWM XEP ERH&ERKEH W %4.Q1 HI XEP

RLMMWYH I EYLSWWYG3 WUYRP EQ TR HXLI ' 3 -FE\GSH WUYI RG WISV7 ENRX4| X VERH 7 ENRX4 EY
OGN FEKS ! WI WSLI WAZI ] I HVIE ME VY Q SX ERH T\BX Of H SG ER\GMIERH 7SEYW  OYGEW

2 EXN\ERP LI VEQTR VWl MAD M H JSVYLMAY EVBR LI VEQ TRWSIXLMIWYH] [ | STTS\WRWMGERD

GBS G HSZI VHMII \I RXI \ TI HMBRW AN ABQ I VEEQ TRRK GLERPRKI WXLI ' 3 -FE\GSHWRK KI Rl SJ
VLTI GVW | \WG3 WUYRP EQ TRMIIH SLI HMII I AR FI X | 1 RV GVVWML\BYKL NRHMIMIVEP 3 -
FENGSH WZERVEX WXLI |© GVIRG SJ' 3 -FE\GSH WISV R B Q VRl | W T QW

% SROLI WUYI RG WXLI %8 GBRARX [ BALMLIVERXI +' GSRARX [ LM W
GSRKWI RX[ M. X1 GSRMWGLH7474%, W HEEFEW 98 GSRARX ERHSAIV 3 -FE\GSHWK SJ
QEWR | W WYHVIW,; EHI XEP 7ANRQ | XEP 11 GRRFYKI XEP >LERK |, ERRV

; 7 I XEP " SWE | XEP 6 Ml N6 | XEP / R FI R¥FI\KI VI XEP &NAKTI RK | XEP

O QSRI XEP +LSY\M XEP %UWQIHIXEP UG Al CSRAMYGIH2 1 MLFSV. SNANRK AL |

GYWIVH[ M GLIVRG GSWR \f EXHWI GUWYRH VLI VEQT RSH W[ LN® HWWD MEVWTT GUW |\
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GYWI VY HYRH WY TE\EX RSH WS8LI Ml RYIGEBR SIW\ZI | | HWIT GUWZM ' 3 -FE\GSHW®K [ EWZEFYEFP
RSXSRR >S FINS VEER XTI | WLI WS 7 ENRX4 | X VERH 7 ENRX4 EYP FYXER'G )S \ ZI EPER YRGSZI f HHM WA SJ
Al Vi

New species records for the site:

8LI HEEFEW SIXI | W FNSHMI W SJ 747 4% CERWOYGI HF] 4NRLI NG | XEP MEFYH WHEE N\N&Q
I\NTI HWSRWSI L WEERS] ERHHI I TV 1 IWSJ 747 4%ERH E GSQ TMERBR SJ Y GBHWA\EQ 1 BA\EXYVY \EQ
ER) SWKISYVH GEH WSIWXYH] %rENKINGQ XM\ X RAZI [ S\O SYWW\ZI'] STIRTHYT X TSWIANR] SJ
YRGSZI R OLI LMH R FINSHMI W] SJXLI \EGONV

8LI JEWANM SIRI[ VW G\HWISVALI F KSR MWWENR HF] X1 JEGOLEXLI ( 2 %FENGSHWK \f ZSFY X8R

LEWLEW R HWT GUWHMESZI \] AWK LT FEWK ]I EWM ES | XEP (I 7ER +SHWNR
OSTIN : EEQSRH | XEP RXNR | TSNS GSP GKERH FE\GEH | WL WTT GUWA\NEQ WTT GYIGV KNRW
EMIHRI[ | WV G\HWR ST W KBRASI LI KISFI 7XNQ | XEP %U.QIHIXEP

8LI QI XSHSFEEK] ETTRVHMXMMYH V ZI ERHJISYVR [ ¥ GS\HW)S 7 ENRX4 |1 X VERH 7 ENRX4 EYPI KNSR

" LI MBTSKSR EXMWMRM" LI MBTSKSR RMWIERW6G | Q S\E EYVXERMAERH 8L\ WE Q.1 JYI RV SRWAI \RRK
X REVNEPLMSY SIXITW W GUWMMWTEEYWAER XLEX" L] MBTSKSR RWWWIERVIERH 61 Q S\E EYVIREW/
NRLEFNOLI 747 4% EWXLI MHWAAY XSGR MH VOIRF HXS FI MXI R MLFSVRRK [ EXVWASI LI 9ERAG3 G ER
* MLFEW ; LMMEW' L] METSKSR EXMMRMERA 8L\ WE Q.1 JYI RVMEN \I EXH)>S X1 -RHER ERH
4EQYIGSA ERWWI GMI B * MLFEW YHHWBREPQ SVILSQ | XKBETT\GEQ. | WQ YWKFI ETTIVHNR
S\HV)SGR \Q XI TYWRA SIXIW ISYWVI GWWR7474% F] ER] QI ERAVEMAMLS] WXI' Y M | X

HMI WA S FI HWGESZ Y HIRXLMWTSWER SI XL SA ER ERH LI NT\EX GI8R SYKLXOS FI | RWV H

Future monitoring and conservation considerations:

(Y1 )$X1 TYWRGE ERHGSRR GMM SIA] WI GUWSI GS\ERVOXYWEGQ ERWQ SFYWOW! W.I WQ BRI FNHV
ERHG YEQ ERW7474%MMNSX GLHF] X1 1 MW SIXI ) RZNBRQ | RXSJ &\EF*NMIRG *\ERGAM .S
| XEP ( TVIM LI TVBX GIBR GSQ Q| \GEP WINRK FSEXM | Y EFSS[ | HXS STI\EX MRXLI 7474%
\'KYFE\P : MERE | XEP R X1 | RZMBRQ | REPT\SX GIBR SIX.I  IMERHWERH W\XSYRHARKW EW
NRQI EWHF] X &\E"MERKSZI \RQ | RX &\EF'\R , S 12V ZEWKQENW] SIXI R[ EVEWMEAIE
SJI7YWENREFRP OW> [ LI WP RG> ! W \WWIWEY ERS] | HVWTT GYIGER M MAQ EREKI Q| RXTER M
XN\R H SYXRSXFI MK WFVIMM RG | W1 ] ERH GYR) BEX HRXYR GSQ Q| \GEP W.NAK ERH NRHYVWIEP
EGENMIWSQ \f KSREP W.NBK GSQ TERVWEWN TS\ HF] + MRS | XEP *YWLI\QSVY XI LEFNEXV
GSRVII VHQ SV ZYRRI \EFR [ M. LML | RZNBRQ | REPND TEGKLEZI RSXV G MI H X K\EPT\SX Gi8R 8LI

EV EWSI X K\EPT\BX GISR[ | I H VMREXHMR TEG W LIV XLI W EGMMYWENY ERIEH] YR B SV\EV

1 EK\WA 4\N'WV]

(I TLRY PHKI ERHWYHVWEY GYQEP)SH | R FSYRHEWIWERH >S W XKSERVISV1 BRI 4\6X G{H
%I EWSLI VISV WWW Q EXGHEE GSHP GI8R EFSRK XD | ERHWEQ MR G WEV XS YRH WERH LI
TBAG{HI GGWWI Q FI X VERHT\EQ SX TSWIAR ~SRWAK G_ERKI W' SRWAI \IRK LI \KBLRI VWSJ 7474%
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FISH W ERH LI MREGOSI T\BX GI8R EHZERA HKI R XBMSSRISVQ SRYBRK | GSVWWW QWEV R T H H
RXMEW A 2%Q1 EFE\GSHRK SIQEVR [ EXVLEWYLI TSX REPS | Ul G B Q SRYSVERH KM VBRI
TI IBHGNRIS\Q EXBR XS Q EREKI WWERH TSR Q EQ WV + S | XEP

;MW GEPY KEHDS 747 4%, W WXXLMMYH T\EZMI HE I PEFP ( 2 %FE\GSH WA JI FRG IEV JSV
JYXV QI EFE\GGHRK Ml RAYIGEASRW %6 F] ERERNAK EfP WUYI RG WE T\ | VTENEFP )SEQ TR
EVWSWN KR SI( 2%[ EWTSNX H EVWA EFp VWMTYREX H JSVQ | XEFE\GSHWRK ERER WW 8EFI \RP XI XEP

8LI MHIEX HQEO VMWGEETEFRP XSEQ TR QSWKSIXI | W WIT GUWSR LI \ERKI MR XLEXRREY
SLMMMFT CGEYW | LI WEV X1 FEKI WKK\AGYT SJZI A F\EX WERH XTI X P SWKERH | FEVD SF\ERG. W' GUWEV
| ZSFYASRENRR HWERXOLI Y ISV X1 NKI RIG, RKI VINERXAVEY HWAD MEV 2 | RER | XEP %GSCOENMSI
TN | VWWLSYH FI GSRA Y HISVE GSQ TV LI Rl Q| XEFE\GGHWK WYH| SJXLI XSER W FINHMI W] SJ
Al VKR ' SHRWM XEP

Conclusion

8LI 7ENRX41 A VERH 7 ENRX4 EYPAG NI FEKS ME Y W\ZSNISJ FISHMI W 8L1 VIREX KNBFRSGEXER SJ LI
\EGOMWER ND TSVERXJI | HRK ERH Y T\EHYGMI K\GYRHJISVE ZEWWI{ SIQNM\BESY | WI WD [ W MME
VIYKI XS X XNHLMLIVK W I RH QMQ PZI PRI YHERAG 8LI Gl GIMXSI | VLI WXLEXR R WERS]
ERHH I T[ EXWM.EWERI EH| | FYGHEX HXLI W SYXYERHWRK TEXX \RW 4NRLI NS | XEP EW I XL

KI R MBVWREXN WSJ 747 4%, W WIT GVWLEZl VQEMI HYRCRS] R 8LIVVYTSR XMW WEA | RH EZSVYH
XS FENGSH W\ZI ] | HWIT GVIWSI LT VI ERH GEERSK EFPHI TSV HWUYT RG WSI MM H |} VLT WIRDLT Y KSR
SLIR M[ BEWHMEGSZI VHALEX7474%,; W.IWEV | 2l RQSVY HWIRGXM\EQ SXI VIMERHWE\GYRH LI [ S\
(Y18 XML T\BX GBRSI X BENAMII EKSW.SYHFI | R_RERAG HERH[ | PQSRMWSV H[ M. VBVIRG FEWH
ETT\EEQI W-RXMEW ( 2%Q | XEFE\GGHRK MER | Q | \KNAK XSSP EXGSYIH EVWIMXINAR VIE]l KYEVHWRK
7474%JEYRE XIVISVY XI VI VRA MAEY ERHXI TV I VTENWI GYCER H VMR H)S WYH] LI | WIW
SIUW MERHWWMWLSYRH FI GSRWHIL \f HISVIYXYN Q | EFE\GEHRK Q SRVBRRK EGMNMVIW
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'SWE* 3 OERHML 1EWRW6 'SWE1 , 'SWE1 ) 'BRNS1 %ZIWL . 7XNRA (

' EZERS + 6 %6 EROAK 7] WEQ JSV6I J T RG ONNEWIWSJ ( 2 %&EVGEH WO TREENSR XS 1 BRI
* ML 7T GUMNSQ 4 S\WKEP403 73 2) | LW HSVB\K ISY\REPTSRI

"WIV7 (IMV/ *\] 7 4S\EEANRMCE ( SEFIPX4 SLSQEW: / 4S¥MV' ERH&M, 1 8Ll

| GSFESKMRW | HKYMI XS WUYI RG- FEWH Ml R IGENER SI F8HMI W 1 | XL SHW) GSP) ZSP
LXIW HSMB\K <

(IEKP &) )ZIVBR. 4 .EWQER7 2 5 YERWIGEABR SJHEQEKI MR ( 2%\ G5ZI Y H\BQ
LMLR H K\EH HVEQ TRWE GEW WYH| SR ( 2 %NRJEI G W* \BRWINIR * SSFSK]

LW HSMVB\K

(IRMYS\BXR ) ; MMEQW. 8 4NEWY ( (\MOP% , YFI\K2 : MMERM. AFER W7 %
( 2%FE\GSH VJVVRA RAMEY SI*VRA 4SPR WERW.SV | WIW7G BE

LW HSMVB\K W

(17EM 6  +SPWM R 4 61 ZM[ ERH-RX VT EXSBR SJ 8\ RHMR ( 2 %&E\GSHRK * \BRVNMR
) GSFSK] ERH) ZSPYH8R LW HSMB\K *):3

(MW6 1 OME7 1 5 1IRHWO * %DIME ( * 4EME4' &MS1 6 ( NI \Y RX

W GEABR T\EA VWWIR E G TOSFI RLNBV | I} W NSQ I ; | VIR S\ETNIEPYHERAG , | H\EGFNBFRSKNE
Page 12/20



. LXXTW HSMB\K 7 >

(& 7 *EKI8R . ' LETR*7 — 8MDER( &IBH W OSW\BLV EXRW, YQER: | P&l MK 40S7
&8P | LYW HSMB\K 'SY\REPTF\S

(EXWE . ( 6IMDIV. ( 7XEX1 |IXEP ) RZMBRQ | RER( 2 %CER EGXEWE FISH Wi FE\SQI X
SIERX\BTSKI RG TV VWY VWR GSEWEP GBWW QW 7G| T LW HSMVB\K W

)V AX &EYORERRS; %-ZERSZE2: 4\BWVV7; . , ENAEFEIM. ; WMLX1 >EQE\G6Z): , |FI\X4( 2

7TANRQ ( - EMFMEX8R SI' 3 -Q 1 XEFE\GEHWK TD | VAISVA W VKREPEA\ETSHW AT TV |

LXXTW HSMB\K TIH\N

) QIR & ) ZSIYA3R SR SA ERNGMIERHW Q SP GYFEVTL] FBSKI R XMGETT\GEQLI WS YRH \WWERH®
TEX\RERHT\EA WV1 SP GYEEVI GSFSK] . LXIW HSMB\K N

\ \

)TT 0 7 &SIVWWRCBSP7 & PQEMR) 4 , EM . )WSWE % 6" 8 ) WeyW' +YWR\EZ: -
)H EW1 ) .SLRWR % 7XRMR, / , EWVP/ /EYWWH, =SG32 + &&LIR/ %

; MP\WWZ) S8EFI\PX4 ' SMVEG) &\BA.QERR 21[ 1 RZNBRQ | REPQ I XEFE\GSH WISV

ERER VIRK VENA( 2 % TSX RAEPISVWIYH] NRK TEVKERH TV WRXI GSWWI QW1 SP GYEEVI GSFSK] .
LXIW HSMB\K N < \

*INGE& 1 6SAE O % OYMV. ORGV3 . *BBIAV7 6 +BEWEWM. O 6113, WIWSI7X

4EYPANGSAON21[ Y GS\HWERH RSA WSR FIFSK] ERHASSKI SK\ETL] %UYE . SY\REPSJ-@ L] SPSK] ERH
YUIYEAG&NFEK] .

NERORMMS 6 & *IWNE' ) O 11 8. 4\ EXW%40 7NZE: 2 ( KR VWaS

&R KNES | 7SQ8I GGROQNIS TE\E E T\GTSWEH GMEASH YQERVEH 4\6X 43S % FVMREP %1% | YQ
1 SRYQIRS2BEX\EPL EVRRLS 1 3 2% RS UYNIHEKS 74S 41 H\E1 7aS4EYFS +SZI\RS &\EVWR NG

1 A3 HS 1 | N8 960 FMRXA

“\BIW 6 ERH( 4EYR )HYBW *ML&EW ; SUM; M ; | F | P GXBRGTYFREENSR
[[[ ! WFEW SK ZI \WW8R

+LSYWL > \VWDEW1 . EZIH1 % /LER7 , 1YRE EV2 9QEV% FNWR 1 |1LVYR2ME %DEF 7 3
YWOWR7 /LER> %UQEH % H RYIGEAER SI) HARP * ML 7 TI QUWSI4EOMWER 8L\EYKL ( 2%
&E\GBHWK *\GRWIWMR 1 BRI 7 GVIRA LYW HSMB\K *1 967

+MPB: . 4AMLINS, 8 &IRHV1 + &SREPS6 1 'SWEOSXJISO Z *IWNE' ) O *EBIXV7 6
*YM % +tEWENRM. 0 . SJIVN . ' /\EN[ VM. 4 ORI V% OSRKS + 3 OSXJS8 1 ' OS|SE 6
OYM3 . 1EQUMEG6 1 1EKWG6E % 11 8. Z *\ERGRVMS 6 & OBEXKI ERHVY QSX

Page 13/20



QEVR MBXGIHEVYEWRXI 7SY)X %ERNG3 GEREV S8E | HERH\EMY GBRA \RW' SQ QI RXAWSR 7 SEY W

ERHOYGEW 1 EWR 4Shd e LXTW HSWBK . 19%430
+6RLIV& BEYTEQ 1 . /R FIR¥FI \KIV8 * YIPR RKOL ERH Q NRMP RIOL ( 2 %FEVGSHRK JSVXL
VI RAYIGEXBR STWEISSH GSQ Q | \GERP XEH HMR+I\QER] * SSH' SRXBP

LYW HSVB\K NISSHGESRX

+SP > 7T\EKYl . /YWRV( . 1EWR) > &BEFIV4, | ( 2%Q | YEFE\GSHRK EWE

FIBQ SRYBRK YSSPISVQ VR T\BX G{ HEW EW403 7 3 2) |

LXTW HSMVB\K .39629%) 43 2)

, ENAEFEIML H; EEN\H. 6 -ZERSZE 2 : 6EREVWARKLEQ 7 (SSL 6 8 /MD7 0 1EGWM 41
, | FINK4 ( " \IMEEPIEGSWAMISVEWY Q FRRK E LML ZSKYQ1 SJ ( 2 %FE\GSH W4 LNBVETLNEP
XERVEGBRWSI LI 6S] EP7SGWA SIOSRHSR 71 WW& &NFESKMIEPVGVIRG W .
LXIW HSMB\K WA

,E'R* BV .ORSVS 3SRINE 4 1EGRE & ' EVZERS* A GY\W RAWSJ[ LERP WE\O
6LNRGSHSR X} TYW7 Q ML NRLI 7 ENBX4| X VERH 7 ENBX4 EYPEVGL NI FEKS &\EANVR &\E"WMER . SY\AREPSJ
&NBFSK] . LXTW HSVB\K 7

JIFIK4 (' ][ MWE % &EP7 0 H:; EEH. 6 &IBRSKNEEPV RAVIGEXBRWIL\BYKL ( 2%
FENGSH W4\5Q | HRKW &\SRSKMEPVAVIRG W .
LXTW HSMB\K WTF

JIFIK4 ( +VKSY 8 6 8LI T\BQ MV SJ( 2 %FE\GSHWK JSV)E\ SRSQ] 7] W Q EXGFIBRSK]
. LXTW HSVB\K

, YFI\K2 |, ERR V6 ( 2%&ENGSHWK W GVWH MRl EXSR ERH>E\ SRSQ]  E LMS\AKEPTT WATT GMI
( 2%&E\GSH W . LXXIW HSMB\K HRE

.EMQER 7 2 &W 3 &YRA 1 8LI ZEFY1 SJI RZNBRQ | RER( 2 %FNMFERORK JSVISRK X \Q
FIN3Q SRYB\RRK 2 EXYV | GSFEK] | ZSFY8R . AXTW HSMB\K W

I DY\E 1 %WVID TR Q1 X.SHJISVI W) EXRK | ZSFYBREV \EX WSJ FEW WY RBRWA\EYKL
GSQTE\EM WYHVWSI RYGP S WUYI RG W. SY\REPSJ Q SP GYFEVI ZSFYABR .

LYW HSMB\K &*

/ RFIRFI\KIV8 OERHML 2IYQERR, /RTTQERR1 7IP%* ' EQTFIFP4 ( OEEGQERR 7

6EYTEQL 1 . "EVERS+ 6 'SWE* 3 %\ PEFP ( 2%FE\GSH Y J VRA RREY JSVAI
Ml RPYMIEABRSI I 2SW ) NETI ERWI B} W JEYRE 1 SPGYEV) GSIBK] 61 VEY\@ W .
LXXIW HSMB\K

/I \MLRE/ WILREQ YWL] 4 *\ERGW6 % %OMAEPY ZV[ SRXT Y)W SJ( 2 %FE\GGHRK R

FISHI W] GSRW \ZEXBR &INHMI W SRW\Z . LYW HSMB\K w
Page 14/20



OEOE: 7 :I\QE1 7 +SWEQML |XEPA ( 2 %FE\GSHWK -RHER Q EVR! | W.I W1 SPGYEEV
) GSSK] 61 VB\G W LXXTW HSMB\K . <

OINE] 1 =ERK. = 11]1V' 41XEP %R ZWBER T I VWXOEKI MRK E W.SWKIMNEKQ | RXSI X
QNBASRHEP 3 -\Y KSR JISVQ | YEFE\GSHWK Q | XE*SER HMI W] ETTREEASR JSVA-E\EGL \MNRK GS\EPV | J
I VL KYXGSRA RXV* \BRX>SSP LXIW HSMB\K

OMQSR + (IRMYB\EXR) 4BEXGE E. 6N®F * ( ELWHHR, &YWER* 7ANQ ( , YFI\K2
NV VWIRK W GVIWHMIT WA SJ' S\EPS\IRKP EVAMEERER, VLI \lWIW %( 2 %FE\GSH ' JI VRA PAEY

JSVOLI VLSV ! VLI WA YENE H EX%Q FSR LEVFSV -RHSRIVE ) GSFSK] ERH) ZSAY8R .
LXTW HSVB\K )")
OR<01S0&Y;-.; ERK <, 8LI ! WKXGSQTV LI RMA ( 2%FE\GSH \'J \'RG RAREY SJ

" LN W 8ER] XEWWW ( NDX\E ' LNBRSQ MEI  JSVI RZNMBRQ | RER( 2 %Q | YEFENGSHWK ( M1 WM XA
. LXIW HSMB\K HHV

OSVEW. & 6MXRING ) UH-ETYEXBR ERH HVI WWIGEASBR SR MEERHW 2 EX .
LYW HSMB\K REXYVY

OYFFSG 6 ERH) H EHW% 8LI | VLI WSJ 7 ENBX4 EYPAG SGON. SYNREPSJ* ML &IBSK]
LW HSMB\K N ¥ \

OYHX; & 6SAE0 % 7LNRK WEWXLI D TEGASI 4P MYSA R WE P ZI PSYGYEXSRWSR LI

| ZSFYABR SJ XETMEEPQ EVRRl JE\ E A SYAREPSJ &18KI SK\ETL] .

LW HSMVB\K L&

OYM3 . 1IRHW8' &BER @Il ( 6 *IWME' + 2SKYAM6 : MEAE 6 ' *IWNE ')

" SQQYRY WAYGYY SIV1J} WLIWSREV QSX SA ERNGIMERH 7X41 X VERH 7 X4EYRV
AN FEKS | UYES\REPYOIEERAG LI VM NR8YI RG SJ EFNAGERH FISAGZEREFRP W1 EVR ERH
*WW[ EXV6I WEVG LXIW HSMB\K 1*

1EREKE E) (IAMRVZ 1 6SWG . . +SR'GRA' EWKB 1 %RSRML ( , ERRIV6  9ANVESE . 1
( HA &E\GSHWRK YREGIG* ML W7 TI GYIW( MBID MEXBR ERH' SRXFYNBR S ) FYGHEX

3 RSKI R AG' LERKI WIR2 SYS)LI RWE! (2 %&E\GSHRK 1 EWRR 41 WATI G W9ANVWQ | RXERH

' SRW\ZEXBR SJ&INSHZ W~ LW HSMB\K C

1 EGAAYVG |, ; MBR ) 3 8LI 8LISVY SI-WERH&MNKI SK\ETL] 4\WRGQ YSRORM 4\ WV

1 EK\WW6 % 4\VVWV] 6 O 1 BV T\BXGIHEVEW. YWISWLLS] # 7TQVRA 21[ =S\O2 =
. LXIW HSMB\K VAVIRG EEX

1 G PREKLER& *ELRIV2 ' SX ( ' LEf EWOM 1 G BEWL] % 6ENEFM | XEP , BE\RIWIRKOLT TS |
SI( 2%Q | XEFE\GEHRK ISVLI H X GIBRSIH | TWE |} WIW40S7 3 2) I
LXXW HSMB\K NY\REPTSR

Page 15/20



1IGRREVK ' : 1%®V46 7ANQA ( &ISHZ W SIE\GIGQEWRR | I W)HE\ SRSQ] ERH
ASSKI SK\ETL] 1 EVRRI &NSHII \X{ . LXTW HSMB\K 7
>

1IRHSREE 7 % 1EQRE & %ISR %7 , E'"RR* 7| EVBREPEKKVY KEXSR ERH HVIPEGMM F]
X1 VWBIP | RH ZVNE] 1 SFYHE XE\ETECGERE SJJ E V) ERP| UYES\EPSY)GSET ST 1 M 9YofERNG6 MKI
. SY\REPSJ | W. F\FSK] . LYW HSMB\K NF

11 YWRMV- 7NRKI V+ % OERHVY . * | XEP %YRMI WER( 2 %Q MRVFE\GSH  JSVFISHMI Wi ERER VIW
&l"' +1 RSQNBN LYW HSMB\K

1 SL\EO ; +1 R VWAERH | ZSFYIBR SIXLI 7 SYX 9ERAGZSRERGMER-WSIVLSY &\EANR +1 S

1 BV Ol W . AXTW HSMB\K 7 :

2IRBR. 7 +\ERH 8' : MBR1 : *MLIWSIXI ; S\W . SLR; M] 7SRW

ANDIRAP' 6 YRHEHWG *IWNE' ) 0 +EHW 3 &* ,B]) 7 .SIN . ' +MXMIS 8
/£69: 7 \I'ZI EPFSGER |\ XROMLEOERH I [ E] JISWLE\OQ SRYB\RK R 8\E"MER SA ER\EMERHW

. SY\REPSJ* ML &MBFSK] . LXTW HSVB\K *&

AMLING , 8 & \REHW+ 7MDSRS .S|IN . ' 1EQGUNE6 1 +EWEWAM. 0 6SAE' 6SAEDO

% ANERH FIKI SK\ETL] SJIQEVRI S\KERWQ W2 EX .

LYW HSMB\K REX\

ANRLING, 8 1EQRE & *\ERGAMMS 6 & *IWNE ' OdFYUYIUYl * @ &INNMNE 2 ' EVZERS*MS
% *IWNMNEG OYM3 . 11 8. 1IRHSRAE7 % 2YRW( 1 A4MDIRAP 6 4MW% 7SEVYW

+SQIW% : MRE ( 0 , M * 6SAEO0 % AML FISHZI W SJ 7 ENRX41 X VERH 7 ENRX4 EYPWV
OGN FEKS 1 MI9GERXG6 MKl &\EMRRI [\ GMHWERH E VI GVWHEXEFEW . SY\REPSJ! W. FISRSK]

. LXTW HSMB\K NF
AMM] 1 0 )MIWX%1 1GEYR] (. 4R . 0 7YRE . 1 +\ EX VZYRR \EFN®{ >S
[ EVQNRK STQEVRI ZI WA\ VIKREP! GS)LI \Q W2 EXYV .
LYW HSMB\K W
6MI NG %3 ' EMW6 % 1EWAYIEES8' 4IVMEO, ,ERRIV6 3MINE' A 2 %FE\GSH W
Ml RM QEWR | VLI WSJ7aS4EYRS 7EX &\E'W 1 SR GYFEVI GSISK] \f Ve\a W .
LYW HSMB\K
6SGD. 'SWE* 3 ; EMV( - 2SW %; , YAMBR; * 'EZERS+ 6 ( 2%FE\GSH W
SJ! VL SIXI 7COME 71 E YREVGIEE MHEEX TVS\W K\BYTWISV)E\ SRSQ MBERH WV Q EXBAISGYW
YRE\GIG7 GVIRA . LW HSMB\K 7
JLE[ / 0 +MPWM6 + ' SQTENEMI TL] FBKI SK\ETL] SJSA ERGEVA NI FEKSW, SYXATSXAISV

NI\ R WSJ | ZSFYABREY T\EA WV4\EA | HRKWSI LI 2 EXBREP/AEH Q] SI7AGVRA WSI X 9RMH
Page 16/20



TXEAWSI %Q | \MEE . AXTW HSMB\K TREW

7TIEWR 6 1 M3 GER6MKIW' EQRMKI ' EQ F\MKI 9RMI ¥ 4\ WV
HSM " &3

7LSOERE 7 , IFFINK 6 , ERH 7 I XEP %( 2%1 NAMENGSHWRK 7] WK Q JSVRALI RMEASR SJ
A\6G WVH* ML 4\BHYGWV7GW | T LYW HSMB\K WT

TMKIV+ %' *ELRV2 % &E\RW. + | XEP " SQTVLI R FN8HMI W] ERERVIWZNE YEXE HI | T
TEX\RHS8S] A PAARSEK] E@EW WYH SJI( 2%Q| XEFENGSGHRK WE[ EXV7GWI T
LXXTW HSMB\K w

7SEVW1 H 3 OYQ&EW 85 EVHWEKI ERHV QSX T\BX GIHEVY EWR LI 7 SYX 9%ofERAG
3 GER 7X41 XVERH7 X 4EYRWCAG_NII FEKS ERHXLI : M\ S\RHEH 71 EQSYRX LENR 1 ENWRI 4 S
. LXIW HSMB\K . 1%%430

TEXL , YKKIX1 . & \REVGSRVG (MEXWE . ( &W 8) 2I[ QER7 . &YRA 1

) GV} Q FISQ SRYBMRK [ ML | ( 2% Q| YEFE\GSHRK EGBWWLI X1 SIRA R E XSTMEPQ EVR

| RZNBRQ | RX 7 GVIRYIG6 | TSWW LYW HSMB\K W

7XMQ ( H; EEH. 6 +SQSR1 * .SLRYR. ; OEWSR, / OYGERYW3 1SSV + - 61EH V7
B 6 ( ( 2%FE\GSHWRKOLI | VLI WSJ ONIEWH AWERH +\Y EX&EWVE1 | 3 &ISHZI W ( BXE

CSNREP LXITW HSMB\K & . )

7ANQ ( >IQFEO8 7 &SYWMV. % , IFI\K4 ( 2 ( 2 %FE\GSH®K SJ4EGYIG' EREHEW

LI W1 BV &IBRSK] o LYW HSMB\K 7

7YPERE 7 %ML ) , SWENR 1 %MRK 2EUYMEL 2 >EMAYP- AR WEPQ MM 3 -FE\GSH JSV

X1 M RYIGASRSI! W W GUIWNR T\EG WVH T\BHYGXV* SSH VY WEVG. N \REXBREP 3 X[ E 3 RX
e AXTW HSMB\K NISSHY W

6IYXV. % 7TEGO( : 7RHV1 4 . ML OO\BYKLTYXWUYI RGRK X A RSFSKNIW 1 SP GYREV
am . LXTW HSMB\K NQ SF3 P

6YWS 8 1 ENIFES + SEFEVES O &ENMM ' ' SIS + ( YRHVYE O (M EN * * I8\ RS *

*\ERG VA.NM7 +E\BJEFS + 7GERRIFE ( ' PEYHFE 7 1 EVWERWY oW W XLEXGSQ1 WS
X1 R X QI XEFE\GSHRK JISWETMI ! W.I \WWEA. EWWID | RX ) GSISKNIEPETTREEXSRW E TYFREEXSR SJ LI
) GSFSKNIEP7 SGVIY SJ %Q | \IIE | AXTW HSMB\K | ET

8EFI\PX4 ' SW¥EG) , ENAEFEIM1L 9YRH6NMWFI\K O, ) RZMBRQ | REP( 2 %A SP GrREV) GSRSK]
LXIW HSMB\K N < \

SEFI\PX4 &SRWR % >NKIVO ' SMVEG) ) RZNBRQ | RER( 2% * SV&NHY Wi 61 WE\G. ERH
1 SRVWBRK 3\IS\HORMI W 4\VVW\B7% 3 73

Page 17/20



SBLSQWR 4 * ; MPW®Z) ) RZMBRQ | RER( 2% YR Q1 \KNRK XSSPR GSRW \ZEXER JSV
Q SRYS\RK TEVKERH TV WRXFNSHMI W  &NBFRSKNIEPGSRW \ZEX3R
LXXIW HSMB\K NFNBGSR

92)7'3 ; S, I\REKI ' IRl 8LI 1 MYERAGOMKI 61 XMZI H. YR
MEQAXIW [ LGYR WS S\K | R EGHMAW

EVW0 8 .VOIWEG64 H 2ITFVYKE1 1 SRAERPKVY 5 YWERS 7 1 EMGERA 7ERERE * ERH&INMNME . O

LV %Q.1 GIMXSI! VI WABQ 7ENRX4| X VERH 7 ENRX4 EYPUAG. NI FEKS 8\EMWAA SY\REPSJ 96T TRVIH
-AX] SBK] LYW HSMB\K N \
'MRE ( , E"MR* T7SY’E 1 3 QAUYMaEKS H 74S 41 H\G| 74S4EYRS  Y%RSWH ) WEAAS

' MRE GE &\EVHE (* 7)' 61 T

MRE( * ,E'MR*, : YRHEH , % 2YRW( 1 :MRE( HO A ML \WWIR LI 7 ENRX
41 X VERH 7ENXAEYPEVALMI EKS 11 EVASIQSRVB\RK & -RWK4IVWE o

LX [[[ TWEWKSZFV CC THY

'MRE ( , E'MR* ORH\EH , 2YRIW( : MERE ( * ML \WMIR LI 7 ENRX4 1 X VERH 7 ENRX4 EYP
MANI FEKS 1 EWAVSI Q SRVBRK ASPXD ( S-RWMNS (| 41 WE 61 XMZI H\BQ
LW [ [ [ TIVEEW KSZFVFSPX® MH\ TLT FNI EA@P 2V

. BEH6 ( >IQEO87 RRW&, OEW46 ,IFI\K4( 2 ( 2 %FE\GSHWRK %0YVIKEREW, W

W GUIW 4 LNBVETLMEPS\ERVEGIBRASI LI 6S] EP7 SAVI{ & &NFSKNEEP7 GVIRA W
LXXTW HSMB\K 678&

" BEWH6 ( ,ERRIV6 |, IFI\K4 ( 2 8LI GEQTEMRS ( 2%FE\GSH ER® WIW*-7, &30

. SY\AREPSJ * MIL &MBFSK] . LXXTW HSVB\K . <

- E\H6 ( *7, &30 E@EW WYH JSV( 2%FE\GSH W1 | X SHWMR Q S GYEEVFISSK] ' RDSR 2 .
. LYW HSMB\K C

- ERKIRMIR 3 7 4EFEGR' +YEH8SE 1 8Y\BR< A 2%Q | XEFE\GSHWK SJ MES\EPL E\H

FSXSQ GSQ Q YRWUW LML HVI W8] ERHHEEFEW KETWM ZI ERHF] X S QSPGYFEVQ E\O W4T |V

| AXTW HSMB\K T \N

<Y 0 ZER(EQQI / OM, .M= ; ERK< (Y* %Q SP GYFEVETT\GEQ. )S X.| Ml RYIGENSR SJ

QBEWARl | W SIXI ( SRKWE -WERHW 7SYX ' LME7IE *MLI \WWe1 WE\GL .

LXXTW HSVB\K . *7,6)7

=ERK 0 8ER > ; ERK ( IXEP 7T YV RIGEXBR X \BYKL Q MBA.SRHEP\G 2 %K1 RI XG

ERERVMW7G\V6I T LXXTW HSMB\K W'T

Page 18/20



=Y (; M= )QIWBR&' ; ERK< =l ' =ERK' ERH( MK > &IBHMI W VBYT
QI YEFE\GEHWRK SJ EVL\BTSHWISVAETM FISH W EVWWVWQ | RXERH FI3Q SRVBRK 1 | X.SHWIR ) GSFSK]

ERH) ZSIA8R LXITW HSMB\K N < \

>LERK . ' LH®V6 &EHV% >LERK + 8LI M) TEGKSIRI\ XKI RN\EA3R WUYI RGARK SR

Kl RSQ MBN. SYAREPSI KI R XMBMERH KI RSQ MBM =MALYER\ YI FES .

LXITW HSMB\K N¥K

>LERK . FM |, ERRV6 ( 2%FE\GSH®K MEE YW JYP)SSPISVLI Ml RY IR SIQEWR | W.I W
MBQ . ETER &G Q MEP7] W Q EXBAMERH ) GSRSK] .

LXIW HSMB\K . &7)

Figures

Figure 1

Page 19/20



7ENRX4 | X VERH 7 ENRX4 EYPAQ-NII FEKS 7474% MEQET W[ MK MAKI SK\ETLMEPIS@EAR3SR [ LM
VUYEVY NRXI 1 M 9ERAGG MKI

0.07 |— 14 Acanthocybium solandri

0.03
0.01 0.08

1% 4 Acanthocyblurn solandri

3 Thunnus atlanticus =«

0.0

24 Halichoeres radiatus <=«

0.01
Foe 15 Cheilopogon atrisignis —C

02
0.01 - ——— 25 Cheilopogon nigricans ”"ﬁ(

002 . _

0.10 e 9 Xiphias gladius H
— 18 Xiphias gladi =

| i iphias gladius

0.01 22 Elagatis bipinnulata ‘5‘“—‘; A
[ | 0' 31 ﬂ.m - o
20 Caranx lugubris @?f(*?(

0.01 0.08 R
8 Caranx bartholomaei &5
0.01 0.13 L

5 Coryphaena hippurus

001 L 0.1

23 Remora austral is

0.0m 0.1
0.03 o 16 Remora brachyptera *@

0.01 - 1 Canthidermis maculata
rT 21 Canthidermis maculata
|_ ;] = 7 Canthidermis maculata

0.09

10 Canthidermis maculata
0.13 0.00

11 Thryssa chefuensis Qiaa
0.10 s\
e 2 Ginglymostoma cirratum
0.00 0.02 — 12 Sphyrna lewini 'A
05 R 17 Sphyrna zygaena M
0.00 '0 - 6 Carcharhinus falciformis #\(
0.05 L 13 Carcharhinus limbatus 4_&“/

0.00
19 Pri |
- 4[&00 rionace glauca 4_4:?(

s 26 Prionace glauca \

0.050

Figure 2

21 MLFSV. SMRK 8V | SIXI 7ENRX4| X VERH 7 ENRX4 EYPAG-NII EEKS WAZI | | H| W VAT GVIVWEFT PH[ N
WY XSRWTT VX

Page 20/20



