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6RP HQRWFRIHQQ P LGHB0 HS KD BXQE/
-XUDMF DQG& WNARXY © RAAKQE& DISDRIDD/
HWH DIKDWE) BXQB/DZ D VKDG | 3P \WHEHILQRQ)"

0 LAI0 16,N 5 FP 0D DE WK\

' HEOWW HQRI * HRIR)\ DQG3MHRORR) ) DFXQIVRI 1 DMUDG ALHOAHY & RP HIXVE QYHMWY
0 OQRDGRIXD * 6. %UANAYD 6GRIND ( P DO DXEWFKW QF IQUXQED\N

$ EAIIPW 7KH SCSHU VWP P DU HY WFK P DMUED Rl - XUDMF DQG & WARFHRXV P LGHID] H5 KDWE) BXQY DQG
ROFRG/ FRIDARG GXWQ) PO) \ HDW Rl WHDFK  7KH P DMUODFRP HY ILRP DIDSWQASM : MG DSDRIDY)
XQWZ \K/- XUDALF DQG & WARFRHRXVAP HARGHARP SBf HY LQZ KUK KDWEI RXQB/ DIHGHYHIRSHG H J &] RV WQ
8 QUR WH 3LHQQ . QSSHQ %HW7DAF ) DAF . QD1 D5SH DQG 6LAFF VXSHYQWY 7KH WXGH/ R \WH
: HAM& DSDKLIR KOWE) RXQBAKRZ. \RP HFRP P RQ IHDXBMKDNDUH GHIDAQ GHERO

0 RIRI VKH WYGHG KDEIWRXQBY FOQ EH AYLGHG LQR/VE R SOW  WH GHERUNRDD SDW BHSWWORG B\
KDEI BXQG FOWVDQG \WHLP SBIQDIRY SWWKDARWILQDAMG B\ UHSIFHP HOARI XQEHA LQ) 0P HARCH 7KH
KDE) BXQG FUMY D FRP PRI WBWMWNG B\ PLGHID] HG WEP DROWY/ H AU SI0U FRXP Q0D RU
VKIHRGED RFRGY  7KH ECRMLID FRIRIH/ WD WZ. \WBRXIK \WHRYHO LQ) VHELP HOWRW HG FKDIPNIMNGE
) LI L\A/DJ.J W0 DRV

0 LQHDI] DIRY RI \WKHKDMEIURXQG/LV USUIHAG B\ 1HURDY) DQG P BQIBHH R LGV DQGK\ AR LGV ) H
FKERINVRUSKRSKDIF PLQHIIY RUYDLRXVFRP EQDIRQVRI DID 0 LIWDIRY R WHH P LGHIVLV GRRXP HOMG
QRARQ® LQ VKHLP SWICDIRY SDWRI \WH KDE] BRXQE/ EXWIRFD UHE-SRINKQ RI WHH PLQHBY H/SHADO
P DQIOQHAH LQRP XFK \ RQIHJ 7HWOY  VHEP HWZ D/ GRAXP HQG \RR

3WIP DIWFID |RIB-G FOFLW YHQBW \WDVRAFXULQ VRPH KOG BXQG FUMWV  G-BRINKQD SOW
HPLQIO RWLCDMGE\ D SIDX¥ GHRE DIRY 0 Rbi SIBETEHH STHDNROLVKDWH  UHSBVH/GHK GUDBIR)
DMWY 2 \WHUGH\ GUIDNRO [HDMWV H J GHA GUDMANRD \KWNDI HSRWV DG FUIRNY CUHEOR SWWHOAV
7KHP LQHIDT] HG WIRP DROARY HSHADD RFRGY DU UAK LQ HOFXWGY IRWPLQIHY Z KLIFK FRP SHAD (0N
LQ WHVXWRXQAQ \HAP HOW 7 KHH1 D DOR RKHURU DR\P V RAFXWIQ) LQWHKDE) BRXQG UMY H J \HKL®H
ELYMYH/ J DIESROY HR |, Q\RP H KDE) IBXQBV VHSXAG PLRRBHY RIFXUVRR 3 HRXQDULVWH RAFXWHAHRI
SIBEDP DIF QEICRIRKIY 6 KU RSKDHH@D PRIY LQ 7ROBLED KDEIWRXQE/ 7KHILIIN LQ WH \XURKQBQ)
P HARQY PD EHH SIXQG B\ PHILQ RI KHUMAYZ N/ WHOLP HWRGH OH VR GDIHHEY 0 O) WXGHG
KB BRXQG FOXVWAVKRZ. H \WLYH ERUQ) CRIMMVRI ELYDYH/ IXQIL VSRYJH/RUBIH

7KH WXGHG P LHID] HG KDE) BRXQGY \KRZ DBLG A0 HOHIF SWFHKAY H J .G DIRQWOHIKQY)
HOQ SWAS\DNRY Rl FOF\WRWKRSDINK AP HOWQ YRG/ DQG PRI IHTIXHOO GRXP HOAG B\ PLAR
ERUQIV $ QRKHUFRP P RY THDMW LV UHRY \ARAD DIR) XQGHU\WWH LQOXHORH RI P LIUNGY ) HFRTRG/ WOW
FDXVHG U-SIFHP HVRI SDW R VKHMEP DRIVVE\ QHZQ' IRW HG SUEKGRBDUNE P RIF

. H ZRWY/ -XUDNF &WARFHRXY : HANQ &DSDRIDD/ KOG BXQE/ PLGHID] HG \WRP DRI GLIHIHLV
6FK] REKDHHED ) LIA/LRY FOFANYHQBYY UHAY \VED) DARQ

, QRBGHRWQ

) LQH I URCHS FOTFDWRAY VHEP HOVWQGLI RV IHDHD
DG/ IFDIRY Z KIFKLVIMGHIAHGE. FRP P RQODANRI
FRP SOFVIRD [HDXWY  IRULQWRCAH GHRW DIRD Rl DR
FKHP V DQG IRMOYLQ 0P HARGHY 7KLV WDE.G (N IFDIRD
FDAHY WDWHYHD VP DD QAUXSINRDY Rl GHBRIVIRD GH35 \R
IRPLQI Rl KOG RXQD/ 6 WG LQJ WLQ VHANRY RGHFRP
PRI PHIVWXAK SXW0 FIFRVF P LAR KDGE) BXQB/ \KDW
A\SD D PIQPXP HRIRID WP RYDDDQG \KOL$ FRADANV
ZLW RYHQ Q) MHJ EHQ FRPPRYD UBBWAG B
WP LD (P HARCH  AVAVZ LN/ \RIKY  GLITHIHQWAM] \KIH
BKRWWPH QRO GERIVIKY FDXMVHG WDAMXAK  \XUDRH
QHWHUZ D/ SLUIPHQAG B\ ) H DQG 0 Q FRP SRXQG/ QRU
FROAG B\ WHLUFOMV RULQKCENAG B\ VHAEB DQG ERUQ)
RUDQWPV 2 Q WH RKHUKORG P LGHIN] HG KOG URKQE/

* HRBIIEDBX WA RIGERYINS HSXETF ' IRQ ] 6\WWUBXEQKHIY%UDMDYD

HOHAWHYHOVARI PR LP SRUBQAVP HIQQJ  7KH D
PRAY UHIDAG VR VHDGYHD WNH RUVHDOWYHD KLIKWIQG
HIOUD LQ FRMGHIEH GRS Rl WAWHRXVLQD] DG
FHADIR) Rl VHEP HQDVIRD 6 XK KW URXQG RAFXUIRHY
DU UHIDMG VIR FROGHOWHG VHEP HODR) FRP PR UHBUA
VHOAG IRULQARFH B\ $ PP RQVFR 5 RXR ICAHY 7KHH
IRWH \XFK HYHOWKZ HB1 SWP DY \MHG\R FH WDIQ\WNDAI UDSKLF
KRW R/ \WDADH P X\XBD Z HOFRUMIED 2 \RHUWSHRI
KDEIBXQBY P D UNMH D/ D UAVERQH R FKDRIHLQ ERNP
FXUBQWAHILP HE\ LQIO{ Rl FRROUZ DIRY \WDADW! UK LQ
&  DQGOHIK FOERCDM P DU 7 KH FKDQIH RI FXUBQNY
PD EHFDOMHG B D QUIHBQASERRHN WD LQ WH 1AW
LQAMFH LH B WD GYHOGRS DQG\KIMBZLQ) 7KHP RAW
IHXHQO  KRZ HYHU WH FXUBQAWUHILP H RKBRIHY XQaHU
LQUXHGFH RI ORFOD IDARLY DV AKCIHY LQ HDERWEP FRQ
IIXUMRD GXH VR W\ QAP HQW WRARQFY H \RDURIOD
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0 0N 5 $XEWHKWSRP HORA FROFHQIQI P 1OHDO HG

IWDAKILQY DQGMQNQ) RI VRP H ERWRP  SDIW DORQJ 1DXOW/
L Q VWK FDAV WHB! LV QR BIDBRD R WH JGREDD KD

FXWYH DQG GMBEAFRUBINRY R KDWEIURXQG KRU RY/ LV
LP SRAMED

7KH WP KDERXQG LQROYHY R AVIFDIRY RI
RUWLGED VRIW VHGP HOAMRQ WH VDERWRP  RU QUKW
EHRZ \WH VHEP HQVZ/DRU ERXQEY  Z KHBDV SUP D\
KOG RN SDWARI WH ERWP DU WA HG KDBBFN H J
VR RI KRB RV GLBZ QHG WHHIV QGO THG SR V
HY 6LPLADO  QHBWXQLDD G NHV KDYH WHILY BBV RI KOG
SBYIRAG (K THG 0P HARGHY $ ORKAIK WH  DUH FRP
PR FRDAGE FWSW \WERP DRD\W/ Rl YOLRXV FRP SR
VRO DQG WHUIQ@Q) TUHTXHQY AR/ GHIAKY RI VXFK
FROIQIV \WHH ZLOQRAEH LQFOGHE R MLV SCBHU 7KLV
SCSHULV R IRPXOVHG RQ PLGHIM] HG KDBIWBRXQE/ * H
QHIED FRQGHQHG VHAP HQDIRY LV H SIWHG QRAR B\
P LGHDD] H5 WP DRIVF FUMIV EXVIOR WHLGHIAKY DQG
PLCHIR]HSG RFRG/ 7KH PLCHIDDAR) XWH VR EH
POUOHH [HURD ) HAKORIF RU SKRIKDIF  7KHH
IRXUPLCHDD WSH D¥ FRPPRY® FRHY WHDAG )G
VRP HIP B/ RAFXUHYHQ LQ RH VP SH 7KHBIRW ZH Z L@
QRAWDAKH P LGHIBD] HG KOG RXQGY WEDDAD B\ \WHU
P LGHDIRILFDDDQG FKHP LFIDFRP SRINAR

6\WDW UISKIFOEY DG SIHRJHRIWSKADD — QXP HRXV
H 0P SHV RI KDWE) BXQB/ DBNGRZ Q IIRP \WH - XUDNF DG
| RZ HUS BNIFHRXV VHE. P HQWGHSRWAG RQ R FORDG SHIDILF
VZHDY * DBLD+HADG] HAMD L QWH: HIMUJ
&DSDMODV \WH DB PRV NJZQ IRP \WH &] RV WQ
6Z HIDRI WKH3LHRQ . @SSH %HDAD LN

2XUWKGH/RI : HW\& DSDIIOR) KOG RXQGE/  IRUWH
RDIRQVHH)L  \KRZ VRP HFRP P RQ IHDXUWY WDADUA
GHIDNQ GHROLQ WH IRBZLQ SOW DB ZIEH GR
PXPHOAG B PLARSKRRY 7KH IHDXWY DB DV IRGRZV
P HBWRP DI SDWJRI PLGHDR] HG KDBIWRXQG/ WP D
VRDWFOVY SDMQ) R ) LW W\ WIBV )H 0 Q 3 DG
FKERUF RFRG/  Z LW/ FRQYGHIEM [P RXQARI P LR
FORW ERUQ) RUDQWYV MICH IXQIL EYmYH/ SR
FKOHW  \VSHALD QOQCRSIINRD P RAY 6FKIL RSKCHHD
SXQRXYDD IRMOY LQ KDWBIRXQE/ PDQY HFIWQ IR
IPLQIHY  SHRXQDUWMPWIBY [Q FUIMY [OYHRDU IHH
WD \VSRQLIRP GHRWP HG YH@HY YHU HIO RUKR

VEDUNADG [ HNXHQWHRW BT DINR) SKHIRP HID SHKR
VDWW 7KHQH VIKCBMY DU GHGFDAG \R GHALSIRO R

\WHH SKHORP HD WHLRAFXUB{RHY DQGLQA SUADIRY

3BEP Rl SWP DMV FORL\W YHQRW LQ VRPH
KOG \BXAG F UMY/

6\ QA-BRUNAIDKOE FRMMANGFHRI PLGHIR] HGKDUG
JIRXQG FUMWLY MGHIAHG B\ ERUQ) RUDQPV DIIFKHG
VHA®B! RUDU\PV SUHHWQ) KOG \YEWIDAY DG DQIXAD
IDIPHW Rl WZ ROHG KDEIWBXQG FUMW -+ RZ HYHU
HWPHY SWPDINKED |RIGHG FOFL\A/ YHQBIW Z H
IRXQGLQVRP HFUIMIW HJ  1URP WikH $ BRI KDWEJ URXQG DV
9BDN  ORTAW & RYIWQ 8 QW3LHQ . OSSO
YWHONTLE )L DQG IR D AKARUWRGFRG R
2[ IREDD DJH IRP %6WBOR ORFDIMV LQ =[] WD 9 CEBY
7DNF S§QWO OD)DMD O W 7CE )L $WILW
WIKWAKHAH YHQBAY WP LQG SDAFTEY GHRWY HG \WIXF
VB WDAZ RXGBLQIHUSIDAY RUVHP L ST WRIH GXUQY

IR DURQ Rl WH KDUE] BXQG FUMWY | Q VHYHDOL QUEGRH
EWONDIH Rl \KH SWIP DINFF YHQDWZ D/ RBVHYHG HJ LQ
\NH 7 RDBLE) KOUEI WRXQG F MDA DEOE-N ORFDIMW 0 DA
.OSOVOW 7CE  )LJ 0 LGEH-XUDMF FUMADW
&HYH) . PH QHU3UMH 70E )LJ  DQGS$@E
FOMDM RPHEIQH 7CE )L 3RWEDWRI SDXF
GHRW DIR) RI VRP H KDUEJ URXQG FLVINLV DOIR VXSSRUMG
B MQHEPHOOY EHBQ Rl WH FOMVIRXQG QHU
+UBRMH 5RNRLF HADD )L 7KH SDX¥F
GHRW DR/ DQG EWDNIH RI \WH YHQBIW P LIKWEH LQ
GAHG B\ 0RFID \H] PLF HYHQW/ 7HP SRUIN  SIDAF \AIH
PD EHFDMG B\ DSG SWAS\MR) Rl VWYHID PLQ
P HABVRI WH XU KDLEI BRXQG FUMAP RVBIRECEY 1URP
ORAD K\ GRKHPY 6XFK RUWLQ Z DV DOR LQHWG IRU
WP LODUGHR®P DIRY  IRIBQI DQGEWONDIHRI YHQHIMLQ
WGRDWA/ DA7 WAD. RNDHQ ORFCRMY 0 LVN HADD
7EE )L ZKHB WLV DAXP SR Z DV WS

SRUMG E\ SWMVHIFHRI EDDW + RZ HYHJ QR VXAK HYLGHIFH
Z DV IRXQGL QWKHWKGHG KDL RXQG FUMWY

2 \KHSRWEMH STIDIRY R \WH YHQMAGHRIB DIR)
PD EH WDMMH FUMY Z HB PXMEQIHQINED  DOG VQIKW
L WHIXINAA/ RI \WWH VXUDFH Z RXG5 DSSHIULQ WLQ VHAIR)Y
ANHKHDAL® GHRW H3 YHQBW + RZ HHU KLV DXXP SR
LVFRQWIERAG B\ 1ERXV FOBW ILAQ) Rl VRP H YHQBIWV
70E, )LJ  7KH | BBV DB RUHDAG SHSHBR@MUR
\WH YHQBIAZ CEY DQG SDUIEBO VR WH \WQ HARQ | | \WH
YHQBW Z RXGG EH PAMBIHUED WH |EWV Z RGG EH
R UHAG SHS-OAFX@UR WHWLQ VHAIR) KDAQ) DSSHU
DQFHRI HTXOIVP LRERSDUAR

7KHP RAVSRECEH H STCDIRQ RI P RWRI WH FDH/LY
FROVIFVIR) RI WH KDUE URKQG FOMIVE. GHAMFDIRY 7KLY
IV MGG B BDIVHD XQIRP WANGHY Rl WH
YHQBUWOQG B\ WH I CPWKD/MH YHQBIN QVRP HLQUBRHY
IR® ABXIU RYDD RURKHU L WHIXUEXWKGRKG ERAH/
7E )L 2 WL KLIKHUSRWRY RI Z DAUQ WH
KDE) BXQ/LV DR LQIHUBG B\ QHE/RWY RI DODARP RIQJ
SRUV  THHAMDD DG DOYHRIU W WV DQG GRIMFDIR)
FURNV 7CE )LJ ' HA GUDIRQ DQG FRQNIANR) FIOD
RAPXUNL QVXEP DLUQHHQMBQP HOWKDAZ DY GRAXP HOWG
B\ VWHIDZROWRI ' RRID ) RAAU 30PPHJ

* RAID QG 3WDW 6 FYHIO P DQIBQHH
PLGHEY RAFXWQ) LQ WH KDEIBRXQG FUMW \XFK DV
WPOFFKW 9D+ 0Q 0Q _ VRRRLW
00Q/8D0 JOQAR +2 RUWHHW &D0Q
0Q + FROEBQVXEWEOMD P RQAR! Z DM, W/
H SOIR) B\ PLHERILFADD FKOQHY FOQ DOR CHG R
FKOQJIH/LQ YRFO® HWDAP D SURETEY UAMOAQ RWILGDIRY
Rl YRG/

0 HIRP DIF [P SWIQDIRQ DQG G-ERNRCBOSDUNRI
KD\ \BXQG/

QP RAVFDH/ G-ERINREDONG P HIVRP DIF SDWAFID
EH GWQIXO\KHGLQ WH PLGHI] H5 KDWE) BXQB/ 7LE
)L ' HFERUNRQDSDWRILILCDAV B\ G-ERINFQ RQ
\WH FOFDWRY ERWP VHGPHOMQ IR®P Rl SHDIIF
WP DIROVAY Z LW/ 1GH  UHIXADUOEP LQDIRQ WDARLILCDAG
B\ DAMMBQAH RI EDPMLD \HAK®I RUDQ\PYV 7KH G-BR
VRO LVVRP HIP B/ DFFRP SIQHG B\ 1QH JWRQHG EWFARLLY
DQGRFRG/ 0 HIRP DIF 1P SWIQDIRQ SDWRI KOG
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7E

YU 3WIP DMV FOBIW YHQBEW LQ P D) CIRMF KD BXQGFUMV 7KH SKHIRP HIRQ P RAMINHD SRIQW\R FROADRIR) RI \KH
KD\GJ BXQGFUMIVE, GAWFDIRY Dv DR HYLGAHGE \RP HYHQEMFRHGLQ GHR B HGRLBGY DOGRYDY DUBZV . IPP HUG DD
| Rz HOPLKRQLOD KDL BXQGRI WH&] RY VO 6XFFHWIRD 3LHIQ . ASSHRUHOVGRE 9 WDAF

YW 7KHVIP HIQ DGI HHQAKIQ \HRIRQ

YU 3WIP DME YHQEW LQ FKERWIF KOWE EXQGFUMA  HA GUIDDIRQ DG \KUGNDIH Z D/ OFFRP SDHGE. J BZ1QJ RI LEBXV
FDEW DQG WHHMYHD B\ ARP SCRIRQDCEWENDIHRI QZ.O RIBHGYHQEW 2| R ADQKDG) BXQG 7DWF 6XSHUQWO D) DAD
8QIW0 DID) DADO W GRF %R = WG9 DD

YU 7KIQ \KESDUBDOFDBLM YHQBINLQ HUBRDD KD (BXQGF UMY KHYHQEMWHKHXQGHIZHAN QHEP HADU GHIR B DIRY RU
\WH WBVHOVGZ DALY HDXWY 7RDIBLED KDWG BXQG 7 DWF 6XSHYQW. DAEXEHN 8 QIW 0 DB. DISDVWI W G ( J WV 6HAIRYD
QHOLDJ P HHBHLY FRUD H

W 6NBQIO XQOXOMSG FDBLIN YHOBW HUWRLY KO BXQG FUMV&DTRYIED 2| IRADD KD BXQG &) RY V) 6XFFHKMRY
3HIQ . ASSHYHWBLYD\NDIDD. ASSHQHDLRHWHY . P HK 96K 5 LYHLS DON

YU 8 QGXIDAG FOBLN YHQEV WDAKQGHZHNARP SCRIRQOIDEWINIH $ GL0D KO BXQG & RY WQ 6XFFHMRY 3LHIQ
. QSSHRYHOVERF +RP HEWQH \KHVRSP RWFHP HQWXDUW



0 OMN 5 $XEWKWERP HQRAVFROFHQIQ) P IGHDOQHS

70E
YU SHE¥XOQUERY W WH RWIQDAGE G\ GUDINRQ DG\ GHBF FURNQ) RI 0 Q FRORG [Q \WH KDU® BXQG FUMWV
. PP HUG 10D/ RZ HTLKRQDDKDW® BXQG &) RY WQ 8 QIW3LHIIQ . ASSH YUHI\GR 9 WDAFE

JLJ  5HIFXOUM WAHLQ BQ0 QFU\A RF - D/SURXYV

YL $ CDARP RIQI WHRNW RI \ GHBNEF FUORW LQ D0 Q KDIG BXQG / INH 1Q \WWH SIHMRXV 13XV \WH FUIRW D 1IGBGZ WK
FDELW 1 RANRP HVIP LOWNVZ K SVIP DIAKF FOBWM YHQEWIRP \KH\VEP HGFDIW 7CE |, ) L | RF D/SW/IRXV

W) HNMBOXMERXY LQ P DUDIRON 7KH SBEIED WSIMHWWRHRXEY RWIQDAGE. GK\ GUMDRQY \K WINDIH P LaDUDVLQ
L QWWMACDOFDERCDANHAP HQWY & DTRVIOD 2 [ IRWEDD KDWB BXQGFUMAR] RW WO 8 QW3LHIQ . ASSHYHWEF 0 INGRFH

YW ([P S®IRI KD BXQG Z W SWWHYHG ERK \WH G-BRINRCEONG [P SHIQDIRY SDW 7KH EQAN @ HU IHH RI \NHBUEZD
P QO WSVHOWAKH G-BRIMIRODCSDIWG  \KHEQIAN SDWZ 1W/Z KIWM - XQUBMFHG\NHBUBOWP QoW P LEWF P DAY WE@AHGE

KDP DM 1V \WH [P SHIQDIRY SDWWRI WHKDWE BXQG L 7KH LP SIHIQDIRQ J WIEXDD SDMHV\R XQD HRAG Y%DKRQLED &DARYLDD
P LFIF QP HARGHZ WK KDP HORKY P LFBIDAHY P &) RWY WQ 6XFAAHXRY 3LHIQ . ASSHD %4-OVGRF %REVRY 9 DA

YU ([DP SBIRI KD BXQGZ LW RQO [P SHIQDIRY SDWSHMHIYHG + CHP DINF 1P SWIQDIRQ  WSMAHP HOWRI \KH XQGAOLQ)

@P HARCH KDY WRSSHG R ELYDEH \KHIY WDAMHSWMVHAD QDXADOEZ HUIP MRI \WH KD BXQG 8 SSHUYHWDIDD KD BXQG
. QD1 [8SH ' XWEQGEXFAHMRY 0 DI>) DUDO W @R 5\ EQGY DA QHDU3 DMF



JURXQGLV WSWWHOAG B\ LP SWICDIRR) Rl WH XQGHALQ)
0P HARCH 7 KHLP SWIQDNRQLVX\KEED \KOEBZ  LWWG-BK

LV LWHIXDU 7KH LP SWIQDIRY LV RIVHD WRSSHG RQ RE
WIFOY OINHYHQBW BEYOOYH\WKHIY 7CE )LL) HA ,Q
WV SDWWERHY DIVUERUQ) RUDNPV DUH X\WXOED CH
YHBSHG ,Q VRP H KDBIRXQBY VRO WH LP SBIQDIRY
SOV GHYHIRSHG VXAK DV \KH KDHP DINK LP SWICDINRDLQ
8 SSHUY%HWDIDD (P HARDH RI 5\ EQD 9 B QHU5 D#F
7E )L ,QWHFDAV ZKHD WH ERUQIV DB PLV
Q) WK KDUEI BRXQG P LIKWRIILCDMLQ D FHMRQ G-BK
EHRZ \WH VHGP HVEZDAU LQWUDFH 6 XAK KDUEIURNQG/

PD EH WBHNXOW H KXPHG B HBRMRQ DG ORFOD
ODAUFRP SHP HOWG B\ DG-BRUNIRIIDSDIW

0 LA HSWEP DIRD\W

$V WH PLCHDD] HG \WRP DRV X\KOED  RUILCDM
EHBZ \WH SKRIF | RH WHWMP V SHIDILF WP DR\ DG
RQFRG/ D XVHG IRUMHP 7 KHIURWILQLY UDKHUHIDMG \R
ECANLD RUR DQRECARLD WO \R JWHD DOCH 6\RP DR
OLAK LQ \WH WXGHG KDUEIURXQE/ SRAAN YDURKY WKLBH/
IURP DP RAMEMIU WRXIK MIKWY XQOXMAG \R KHPL
VKOHRGD //+ DG FROPQD 7E )W)
5K\ \KPV Rl (RZ HJREHUFDD EH GMWIXKHG Z LV WH
LQEYLGTD\WIRP DR/ ) RUQANCFH EWGRKIQ) FRO®
WP DR [RIBZ  DIWU KHP NGKHERED \WRP DRI
70E )L ,Q PDYDHH KDEIBXQR/ WH PRW
WP SH LQAVIGO® VHEDODAG KXPPRAN PP P LAY
WP DRI RAPXURBD %G \WH P RAMFRP P R)
XSZ DG JURZ W RU-QBIR) RSSRIM GRZ (Z DB RUHQDY
WR) PD RARXULQ YRG/ HIGRWRP DRI LQ VRPH
YRG/ VZ R \WIRP DRIV JRZLQ) RSSRINAAR HIFK RKHJ
FOQ EH REHYHGLQ WMLQVHAIRY H J CRFDINVIA/ %RARY
9mM  %LGFH SRG -DYRURK 9 WDAF ,Q VRPH
LQARGFHY WP DRI JUZ LQIRY YRG/ DIMU GHIFKHG
ELYDYH/ RUDP P RQ\W/ $ SDOWURP QRP DD [UH JRZLQY
\MBP DRO\RY \R FOEBG ) DN LAY HGHOY JWZ ZL\WQ
\WH DOBDG. GHER\WG VHAPHOWVS  \HSDUDN FKEBWULY
GHEFDAGVRWLY SKHRP HRQ

' XUQ) JURZ \KAKHBI Z Y FRP P RQRKDQIHVLQ P LGHID
FRP SRIVARD Rl W§RP DROMAY  IRU LQARGFH  KDHP DIMK
\MBP DRIVAAXIQV VR P D) DRHH RUSKRUSKDUE \WRP DR
WG WHJBRZ \K

3HPQDU DB WGOD GWHAAG KHPLVSKHRG/ GF
"WHRMD7E )UJ 9WDN T7E ) 7KQ
FKONGHY 1 @G Z L\K/VSDUA RUHQWE QR COWR \WH I BRZ \K/
0GHV Rl WP DROW P DY USUBM-QOMERH/ DWUHURRG
DOOD 1EWV 7KH WDGEDD AWHAIR) LV PRY FRPPR) LQ
RIFRG/ VHHWHQH VEKTHMJ

0DIPXP WIFNGHW RI WP DROW  FP KDV EHQ
IRXQG DV WHRYG +LAORAMWY 3HIILF WIRP DROAY DU

JHHII® FRMGHBGWR EH IRP HG B\ R CoREDANLD WH
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Frutexites

Columnar, stromatolite-like bodies, growing through
overlying sediment are named Frutexites (Tab. 10, Fig.
1-7). They are oriented normal to stratification. Their
columns are sometimes simply branching (Tab. 10, Fig. 2-
3). Concave-up half-moon structures can be distinguished
in the columns (Tab. 10, Fig. 1). Frutexites was known
under various names, e. g. ,ferrugineous structures with
dendritic microfabrics®. The term Frutexites was first used
by Maslov (Frutexites arboriformis, Maslov 1960).

Frutexites belongs to pelagic stromatolites, most
probably produced by bacterial colonies. Wray (1977)
ranked them among problematic cyanophytes, forming
shrubs as tall as 1 mm, growing normal to the bottom,
arranged in clusters. They consist of incompletely bran-
ching filaments of about 50 pm in diameter (1. c.).

The deep marine, aphotic origin of Frutexites was also
supported by Boéhm & Brachert (1993). Bigger, trans-
parent forms they found mainly in cavities. Original
calcitic or aragonitic fibres were, according to them, re-
placed by Fe-Mn oxides and phosphates. They were
formed in small cavities an interstitial pores of muddy
sediments, sometimes even after beginning of the early
diagenesis. In some instances, the authors (l.c.) also admit
their inorganic origin. Reitner et al. (1995) considered
Frutexites to be colonies of problematic bacteria.

Bohm & Brachert (1993) mentioned presence of
Frutexites in Lower and Middle Jurassic of the platform
part of Germany and from the Jurassic of the Eastern Alps
(Adnet and Klaus limestones). Reitner et al. (1995) men-
tioned their presence in Cenomanian and Turonian. Szul-
czewski (1963) illustrated them from the Bathonian of
High Tatra Mts. (I. c. Tab. V, without using the term
Frutexites).

Frutexites structures were found by us in the Lower
Jurassic, Bathonian-Callovian, Callovian-Oxfordian, Kim-
meridgian-Lower Tithonian and Albian hardgrounds at the
following localities: BoleSov, Drieflovéd hora, Kamenica,
Hru$ové, Bzince, Chtelnica, Vr3atec-the southernmost
coulisse and Vr3atec-47.

Orthosparite - a very early calcite cement
in mineralized hardgrounds.

Occurrence of orthosparite in hardgrounds is not very
common. Usually, it fills empty spaces after leached ara-
gonitic bivalves. Crystallization of the orthosparite is very
early. A noteworthy evidence of the early orthosparite is
stromatolite, growing in a void after leached ammonite
shell (Tab. 11, Fig. 1). Very early crystallization of the
orthosparite is also testified by its boring by fungi (Tab.
11, Fig. 2) and algae (Tab. 11, Fig. 3). Migration of the
Mn compounds in form of dendrites into isometric ortho-
sparite aggregates is visible on the Tab. 11, Fig. 3. Evi-
dence of very early dissolution of aragonite in calcareous
sediments were already provided by Palmer et al. (1988).
Isometric (equant) orthosparitic cement in the Jurassic
hardgrounds was also mentioned by Tucker & Wright
(1990).

Pseudosparite - recrystallized and replacement calcite
in hardgrounds

The major part of sparite in hardgrounds belongs to
pseudosparite, recrystallization aggregates originated
under influence of precipitation of Fe and Mn oxides and
hydroxides. Mineralized crusts and stromatolites are lo-
cally completely replaced by calcite aggregates and only
small relics and ghosts point to their original texture (Tab.
12, Fig. 1-6; Tab. 13, Fig. 1-6). It is a peculiar, but very
common phenomenon in hardground crusts. Possible in-
fluence of migrating Fe oxides and hydroxides on calcite
recrystallization was already inferred by Misik (1968).
Similar inducing effect may also be provided by mig-
rating Mn compounds. The process usually represents an
aggradational recrystallization of micritic components in
mineralized crusts, Fe and Mn stromatolites and oncoids.

The process of recrystallization is evidenced by ghosts
of original textures in larger, monocrystal calcite grains,
where for instance the original ,,metacolloidal® structure
of stromatolites and oncoids is only visible in inclusions
and discontinuous tiny relics (Tab. 12, Fig. 3-4); con-
siderable portion was replaced by pseudosparitic calcite.
Such replacement of Mn crusts by calcite was found at
Bzince locality, replacement of Mn-stromatolite at Miku-
Sovce locality; replacements of Fe-stromatolites were
observed at Egre$ (46a), Vriatec-47 and Kornalipské Pass
localities. Recrystallization in mineralized oncoids was
described and documented by Misik & Sucha (1997, Tab.
11 B-E).

Conclusions

Mineralized hardground and oncoids (haematitic,
phosphatic, manganese and Fe-chloritic) are common in
the Jurassic and Cretaceous sediments of the Western
Carpathians (mostly on the Czorsztyn Submarine Ridge).
The studied hardgrounds consist of two parts: the upper,
depositional part, represented by hardground crust
(mostly stromatolitic, commonly with encrusting forami-
nifers) and the lower, impregnation-metasomatic part that
originated by replacement of underlying limestone. This
part is commonly bored by fungi and cyanobacteria. The
bacterial colonies sometimes continued growing through
the overlying sediment, forming thus characteristic Fru-
texites aggregates. Mineralized oncoids are rich in sessile
foraminifers, which completely lack in the surrounding
sediments. They can be then defined as mobile micro-
reefs. Because the encrusting foraminifers do not occur in
purely calcitic oncoids, their symbiotic relationship with
bacteria occurring in the Fe-Mn hardgrounds is possible.
In some hardgrounds, serpulid microreefs are worth of
noticing, together with common occurrence of proble-
matic nannofossils Schizosphaerella in Toarcian hard-
grounds.

Ptygmatitic calcite veinlets occurring in some hard-
ground crusts seem to be caused by synsedimentary
plastic deformation, but they most likely originated by
volume changes due to dehydratation. Some compactional
deformation, however, is indicated by breakage of the
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veinlets. Dehydratation shrinkage is also documented by
forming of pores and cracks (alveolar and spongious tex-
tures). Possibility of submarine dehydratation was also
previously discussed in literature.

Common presence of intraformational breccias and
clasts indicate that condensed sedimentation was fre-
quently related to current regime. Diagenetic processes in
the studied mineralized hardgrounds were relatively
rapid. Stromatolites growing in molds after leached ara-
gonitic bivalve shells evidence a rapid aragonite leaching.
Rapid forming of calcite orthosparitic cement is docu-
mented by microborings. Recrystallization under the
influence of migrating Fe-colloids and hydroxide solu-
tions is relatively common, too. It can be identified on the
basis of relics of stromatolitic textures in newly formed
pseudosparitic mosaic.
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