APPENDIX I
EL 9371 MORDOR POUND

Database Codes - CRAFE Northern District
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CRA Exploration 12/12/96

. Qualifier | Cude Qualifier anle Qualifier _ Code |}

General Qu.zlllu- : " Mineral qualifier “Mincral gualifier !
Amygdaloidal AMG Actinolite ACT | | Magnetite MGT
Arenaceous ARE A]b:te ALB Malachite MaAL
Argillic ARC Amphlbolc AMP Manganese rnmerals . JMAN
Basic BAS Andalusite AND Marcasite _MGS
Bouldery ~_ __[BLY Anhydrite JANH 4 Miea  C o _IMIC_
Brecciated BXD Apatite APT Mlcrochne . MCcC
Calcareous CAC A;f§§nop);£itg APY ....... Mg!ybdenlte MOL
Carbonaceous CAN Azurite AZT Monazite MNZ
Cherty CHY Barite BRT Muscovite MSV
Conglomeratic CGC Beryl BRL Olivine _ _JOLV
Crysal XTL Biotie BTT | |Opal B 1
Cumulate CUL Bltumen BIT Opaque mmeral OPQ _
Dolomutic DMT Bomite BNT Orthppyroxene OPX
Feldspathic FEL Cale- snllcggg ‘lCnSI """"" P}iiagopxte PHG
Feldspathoidal FOI Calcntg,“ CAL Phosphate PHS
Ferruginous FER Carbonate CAR Plagioclase PLG _
Graphitic GpT | |Cassiterite CST " | [Prebmiw _ [PRH_
Intermediate IT™ Celadonite CEL Pumpellyite JPMP
Lamnated LMN Chalcoc:te CCT Pyrite PYT
Lapilti LPL balcopyme éCP. .... Pyroxene {PYX
Layered LAY Chlorite CLT Pyrmrhotite POH
Leucocratic _jLec Chlommd CLD Quartz __|QTZ
Lithie LTH Chromite, __ CHR” | |Rutile o R
Mafic MAF Clay mineral CLM Scheelite SCL
Melanocratic MEL Clinopyroxene CPX Serncue i {SER
Meta MET Clinozoisite CZ0 Serpemme SEP
Micaceous MCA Cordierite CRD Siderite SDR
Muddy MDY Corundum COR Siegenite fSaN
Mylomitic JMve | |Goveme T lci ) (Sillmenke”  |stL
Ortho ORT Cuprite Cup Spessartine _ISPS
Para PAR Diopside. DIP Sphalerite SPH
Pebbly PBY Dolomite DOL. Spinel SPN
Pelitic PLC Epidote EPD Staurohtc STR
Phosphatic PHC Feldspar FSP Snbmte STB.
Poous _[POR | [Feldspathoid FPD Tale me
Porphyntc PGP Felsic FLS Tourmalme TOR
Potassic POT Fluorite FLR Tremolue TRM
Psammmtic PMC Galena GLN . Uramum secondary URS
Pyritic PYR Garnet GNT Vcrm;culue VRM
Quartzo-feldspathic QTF Glauconite GLT Wollastonite WOL
Rhythrnic-layered RYM Glaucophane GLH Zeolite |ZEO
Sandy S5DY Goethite GTH
Sericitic SEC Graphite GRP
Siliceons SIL Gypsum GYP
Silty SLY Haematite HEM
Sulphidic SUD Hallte HAL,
Tholertic THL Hornblende HBL
Trachy TCY Tllite ILL
Tuffaceous TEC lmenite ILM
Unwelded UNW K- fe]dspa: KFS
Vitric VTR Kaolinite KLN
Welded WEL Kyanite KYN

Magnesite MGS

TAQ/CRAE/Database codes XS



CRA Exploration 12/12/96
' Amaure Cole Texture  Code ‘ Texture Code |
rﬂmhuwul.ln _ - l;_m'o.u"a'\"uh:mnhl: ____' General
Bioturbated BT | |Aphantic | AF Matrix Supported MS
Cemented CM | AR AY Clast Supported Cs
Consolidated | _CN Amygdaloidal AG Coarse grained CG
Coarsenmg upward Cu Amorphous i ~AH_ | [Fine grained _ ) FG
Dessication cracks DC Cryptocrystaline X Medium grained_ MG
F:OE‘SV!‘I mveggﬂbﬂ;gtes L Devitrified DV Very coarse grained vC
Microfossils . FM Dyke DY | [Very fine grained VE
Foss:l plams _FP Equngranuiar EQ Fresh - WO
F:ssﬂe R B8 Eutaxitic EU Sllghtiy weathered Wi
Trace fossnls T Granophyric 1 GF Moderately weathered _W2
meg upward . FU Glassy _GL Highly weathered W3
Fossil vertabrate UFY | |Greissic GN »

Normal grading_ GR | |Lapilli LL | [Melsiorphie/Siractare
Had =~ JHD__| Migmatee | MM

Indurate - N Microcrystaline MX Banded BA
Laminated | LA |Megacrystic | MZ | [Broken BK
Liesegang LS Porphyroblastic _PF Brecciated BR
Micritic _ MC Pegmatitic PG Boudinaged BU
Clay/mud nch -  MD Porphyritic PR Crenulated CR
Oolitic .00 | |Pillowed PW Contoned o cr
Pebbly i PB Rythmically laycrf:d RL C]eaved cv
Peloidal PE | |[Recrystallised RX Faulted _ FA
Porous PG | [Schistose SC Fractured FC
Pisolitic . PS | |Saccharoidal 51 Folded FD
Partmg " PT sl ) SL Foliated FO
Reverse aradmg RG | |Spinifex u‘“ SX Friable _ FR
Rlpplo marks _RP | pviwmie A Jointed 10
Sandy SA | |Vein_ VN Kinked _ Kl
Soft sedlment defonned 8D ﬁs:eular VS Lineated i LI
SEI’Qma!:PIIT.lC n .50 Vuggy _ VU ) Massive MS
Stylotitic i ST | Xenocrstic XC Myloninc MY
Thmmng downward TD Xenollth XE Sheared ’ SH
Thlckwergngugpward TU Xenolithic XN Slickensided SL
Wavey bedding WB

Cross laminated XL

Unconsohdated UN

Thick bedded TK

Thin bedded ™

Medium bedded ME

Very thck bedcled VK

Very th]}} be_dded VT

Very angular Rl

Angular R2

Sub angular R3

Sub rounded R4

Roundod R5

Well rounded R6

Unsorted SO

Very poorly sorted S1

Poorly sorted 52

Moderately sorted 53

Well sorted ) 5S4

Very weH sorted S5

B;modally sorted SB

TAQ/CRAE/Datab.ye codes ¥



CRA Exploration

12/12/96

" & Tectonic domain & {-Code:
Amadeus Basin AMA
Arafura Basin ARA
Amhem Block ARN
Arunta Orogen ARU
Blrnndudu Basin MB“H}W
Bonaparte Basm BON
Clarpentama Basin CAR
Daly Basin DAL
Dunmara Basin DUN.
Erohlanoa Basin. ERO
Georglna Basm i 1. GEO
Granites / Tapaml Block GRA
HaIls Creek Zone HAL
Litchfield Province LIT
McArthur Basin MCA
Money Shoal Basin MbN )
Murphy Inlier _ _MUR_
Musgrave Block MUS |
Nanambu Inlier NAN
Ngalia Basin NGA
Officer Basin OFF
Ord Basm ORD
Pedu‘ka Basm ~ wPED
Pme Creek Geosynclme N MI?“C“IS
Rum J ungle Inlier RUM
South N IChOISOI‘l Basin SNI
Tennant Creek Inlier TEN
Tertlary Basins TER
Victoria Basm VIC
Wiso Basin T WIS

R Sample Typer e ne g

o
P
! izt
g
i

P.l:al.nage_. B w

CNleach CN
Gravel (for Dlamonds) 1.6V
Heavy mmeral pan concentrate 1 _PC
Steam sediment | SS
SEEFace geochemlcal I ‘
Auger AU
g LG
Loam (for Diamonds) M
Soill .. . B - "
Rock T
Float ’’’’’’’ RKFLT
Rock chip | RKCHIP
Ch%@?l N RKCHAN
Gossan. e | RKGOSS
Grab _ | RKGRAB
Drilling

Alr core \ AC
Dlamoagi core o ___|._ DD
Percassmn CblpS | PD
RAB_ T IRaB
RC percussion chips RC
Mlscellaneous |

Geoootamoaul\ GB
Laterite (baux:te) LT
Palacontologlcai or palynologlcal PL
Petrographic - petrology PT
Polished section PS
Thin section TS
Water WT

Sieve mesh size given if appropnate ie:

-80# SS
-20# +40# SL
“4mm +2mm LG

TACICRAE/Database codss wis



CRA Exploration 12/12/96

“Tgriesus/ Volcank Rockste|  [37 (\iSedimentary roeksst | [ Metamorphic ROCKS T .
Andesite ANT Arenite ARN Amphibolite AML.
Anorthosite ANS Argillite ARG Eclogite EGL
Aplite APL Arkose ARK Gneiss GNS
Basalt BLT Boulder BLD Granofels GFL
Carhbonatite CBT Carbonaceous rock CBN Greisen GRS
Charnockite CHK Carbonate rock CBR Granulite GRN
Chromitite CRT Chalk CHL Hornfels HFL
Dacite DAC Chert CHT Marble MBL
Diorite DRT Clastic rock CLR Migmatite MIG
Dolerite DLT Clay CLY Metasomatite MTS
Dunite DUN Claystone CLS Mylonite MYL
Epiclastic EPC Conglomerate CNG Phylllite PHL
Fenite ENT Dolomite DLM Quartzite QZT
Foidolite FDL Evaporite EVP Quartz rock QZR
Gabbro GAB Gravel GVL Schist SCH
Granite GRT Greywacke GYWwW Skamn SKN
Granodiorite GRD Ironstone IRS Serpentinite SRP
Hazburgite HZB Limestone LMS
Homblendite HBT Marl MAR S CRepolith fgeneraly vt
Ignimbrite IGM Mud MUD
Kimberlite KBL Mudstone MDS Bauxite BAU
Lamproite LPR Organic sediment ORS Breccia BRX
Lamprophyre LPY Pebble FBL Calcrete CLC
Latite LTT Peperite PEP Ferricrete FEC
Monzonite MZT Phosphorite PHP Grus GRU
Norite NTR Porcellanite PCL Gossan GOS
Obsidian OBS Sand SND Laterite LAT
Ophiolite OPH Sandstone SDS Silcrete SLC
Peridotite PER Shale SHL Rock RCK
Picrite PCT Siltstone 88T
Porphyry PHY Till TLL
Pyroclastic PYC Travertine TRV
Pyroxenite PRX
Quartz granitoid QZG
Rhyolite RHY
Shonkinite SNK
Spillite SPL
Syenite SYN
Tonalite TNL
Trachyite TRC
Tuff TUF
Ultramafic ULM

TAD/CRAE/Database codes sls



APPENDIX II
EL 9371 MORDOR POUND

Rock Chip Sample Ledgers and Assay Results
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APPENDIX III
EL 9371 MORDOR POUND

Stream Sediment Sample Ledgers and Assay Results



H3InDO0T dOLWTYd NI LSO v.ivd 1807 vivd INNYY 1507 viva #08- %, eL190vL  lgaivy MIQ 2941898
HIADDOT JOLWTYd Ni L1507 V.1vJd 1507 Y1ivd INAYY 1SOTYLVG  #Obt#0e- €5 0eesors  0selvy  md 992185
HIvDOT dOLNTYd NF L8CT V.LVA 1801 v.Lva ANNYY 1807 viva #089- £5 oeesors.  0Selvy MG §9228¢G
HIADDOT JOLWTVY NI LSO YLVY3 180T vYLiva INMHY 1SOTvYLva  #Ob+H#Q2- £G 0ceSdrs  0LELYF  AMIA roLi805
HIDOOT dOLNTYd NI LSO Y1vd 1801 vYLivd INNHY 1507 v1vd #08- 29 02e50vL  QLelvy  MId £9./8r%
HIDDOT JOLNTVd NI LSO Y1Va 1807 viva LINNHY 1807vV1iva  #0v+#0Z- £S5 GLE60¥L GBYLYF MG 29./8b%
H3IVODOT1 dOLINTYd NI LSOT VLVG 1807 YLvd LNNYY 18071 YiLva #08- £5 G850%2  GevivF MG 19228%G
HADDOT dOLWTVd NI L1SOT VY.LV 1801 v¥.Llva INNYY ISOTvLIva  #0v+#oe- £5 §9650v.  S0SiFF MTQ 08.2/8%¥5
H3ADD0T dOLWIVd NI LSO Vivd 1801 vY.LvQ INNYY ESO1VY1va #0B- £9 S0eS0k.  S0GLFF MIA 65218¥5
HIADODOT JOLWIV NI LSO Vivd 1507 v1vd INNYY 1SOTviva  #0bHE0Z- £5 Seysors  0994FF MO 8517875
HIDDOT dOLWIVd NI LSOT v1vd 1501 v.Llva LNNYY LSO V.LVQ #08- 5 SrySOv.  099Lvy  MIA 25118¥5
15017 vivd INNEY 1807 viva #08- 5 ggglov.  0lg8vF  IPG 95//8vS
1501 viva ANNEY 1807 viva #08- £5 01540PL  0SESFF PG GG.L.8vS
1S0O71viva ANMHY 18071 viva #08- £S 0svL0¥L  0ev9Fry P ¥SLIBYS
1801 viva INNYY 1801 vivad #08- €5 0St20PL  OFPOPFP  PA EG2/81S
1801 v.iva INNHY 1507 vivd #08- €5 0siL0vL  O0S9Py  ra ¢SLL8YS
NAS INNYY 1HD #08- € GOvOLY.L  L81¥PPHAdtMIA LL25.%5
NAS INNYY NAS #08- £9 8900Lr.  Qe8SrPNAdTMIO 9485195
NAS INNHY NAS #08- £G 00¥P60r.  SEEPPPMAATMIO S488205
NAS INNYY NAS #08- £G 00607  SRLEFPAALTMIO vLCEIVS
NAS INNYY NAS #08- €9 PLOG0F.  GEREPPAILTMIO £GP
NAS LINNYY NAS #08- (557 08680%L OSBEPPIIJLTMIA SL254P5
NAS AINNHY NAS #0g- g9 0roBOr.  SBEErYPAJLTMIQ 11e52PS
210 NAS 1NNYY NAS #08- eg 20530v. QerErPMddTANTO 028520G
Z10 NAS INNHY  93dNASTIW #08- £ 99/80%2 O09vPPANdd+MIO 69ESIYS
NAS INNYY NAS #08- €5 G820v. 0E9PPPMAdTMIT 89TSLPS
NAS INNHY NAS #08- £  0SYBOV. SGEL8¥PMJL+MIO L92520S
NAS ANMNYY Z>__“_,.u. #08- €4 iglors.  QOSEPPMdd+MId 292S4FS
ALITYND AHAVHDILYHLS ADOTCHLIT
SINIWNOD FIdWVS PLvOTd €LVOTS ¢ivond LLYOT4 IYNOID3H dOHDLAQ NOILOYHS INOZ HLIHON ISY3 7039 31dWNVYS
-

uabioiQ euny NIYINOQ DINOLOEL 103dS0Hd

96/60/3 1 31vd LGS NIHONY1 IIFHSIYN 0007001+ L/e6  INIWSNIL

13awy IS 8va 71E54S SONIHAS 30Ty [IIHSIVIN 000705 F ANNOd HOOHOW ECLRE]

4390371 31dINVS LNIJNIAAS WVIHLS - G3LINIT "Ald NOLLYHO1dX3 VHO

‘
"




934 010 NS INNHY D3d MNS #08- €5 00s90¥.  §S0Zvy MO 00BL8YS

010 NS ANNHY MNS #08- 53¢ 02yoobL G489vy MO 66LL8PS
70 ANS 53d ANNEY D3d #08- 152¢] 00vaors  QOB9PY MO BGLIEBPS
93d o710 ANS INNYY 93d #08- £5 0r090vL S889¥Fr MO LI6ZZBFS
©dd LNNYY 93d #08- £G SE080F.  G1B9YF MO 96448%S
9710 NS INNYY O1D MNS #08- £9 Ge650r.  0269FP MID GBLLBYS
149 NS INNHY XA LHD MNS #08- £G 0s/S0¥/, 9848 MIQ $6L.8PS
1HD ©3d INNYY 1H9/53d #08- 4] 08950F. 08/9%y MIQ  €61/8V%
©3d HNS INNYY NS #08- €9 0/s50v. 08/9%F AQ  26.L/8FS
1H9 ANS D3d INNHY NS 1LHD #08- €5 Gegsor. S99 MIA 1821875
oo HNS INMEY D10 ¥NS #08- €5 Sels0r. 0449¥F MIA  064/8¢5
NIDNY 089V SYH SNO 93d SND ANNYY SNE #08- €5 0esyop/. 9BS9YY MIQ  68L/8YS
03ad INNYV #08- €5 Srigov. 022ivr MIQ 8B8L/8YS
53d ANNBY #08- £5 09190V, L60LPr MIA I81LGPS
HAaDDOT JOLNTYY Ni LSO Y1vd BRORR-AN-Ja INNEY LHD MNS #08- £G 0c650v.  0069FPF MTA 9817816
H3DD01 JOLWTVYd NI 18071 v1ivd 1801 viva INMYY MNS #08- £51°] OLPO0V.  SISiPF MG S8L/8VS
HIDDOT JOLWTVYd NI 1801 vV1va 1807 vivad INNYY #08- g9 08v90v. 088iFF MIO  $BLIBYS
HIDDOT JOLWTYd NI LSO Y1va 1801 vivad INNYY ©3d #08- £S 08¥90¥, S0B/¥r MO EBL/BFS
HIDHOT JOLWIV NI LSOT V1V 1807 vivd ANNEY NS #08- eg o0gleovr, Scliby MIQ 281/81S
H3IODBHO1 JOLWTYd NI 1SOT ¥iva 1S071viva INNYY ANS #08- €5 09l90¥. GGLiFF MIA £828%G
H3DDOT JOLNTYd NI LSO vivd 1sOTvliva INMYY 1HD MNS #08- €5 S8080¥. 0SlivF MIQ  08LI8FS
H3IDDOT JOLWTYd NI LSO V.AVYd 1S01v1ivd INNYY D3d #08- £5 ge650F,.  G29/vvy  MIQ 6111895
HIDOOT JOLWIVd NI LSO VLvVad 1807 vIva INNYY ©3d #08- g9 G6850%,  0SPIPP MIQ B8L2/8FS
H39907 JOLWIVd NI LSOT Vv 1SCT vivd INMHY D3d #08- €5 0e8s0vs.  S/8pF MIQ 222/8%S
HIDOO0T dOLNTYd NI LSO YLvd 1807 vivd INNYY o3d #08- £G 00850vL  SBOLPF  MTQ 9111805
430907 dOLWTVd NI 1SO1 vLvd LSO ViIvVQ INNYY NS #08- £5 009G0¥L  SI9.FF MO GLII8PS
H3IDOOT dOLWTYd NI 4SO viLvd LSO Y1lvd INNYY NS #08- £g 029s0r. 0Q99Lvy MIQ  PLLIBYS
H3ODDOT JOLWTYd NI 18071 V1va 1801 ¥1va INNYY MNS #08- ES 00950%. Sc9ifF MIA  BLLL8FG
HIDDOT dOLWTVYd NI 1801 ViVa 1s07vivad 1NNYY NS #08- ES 0cos0r. 08clvF MTA  Cll/8%%
H3DD0T dOLWIVd NI LSO VLY isOTvlvad ANNHY ANS #08- €5 0LpS0PL  OFLLPP  MTQ LALLBYS
H3IDHOT JOLWTYd NI 1SOT YLYa 180T vLva INNYY NS #08- €9 OoevSOv.  00LZ¥P MO 0LL/8YS
HIDDOT JOLWTVd NI 1SOT V.LVA 1S01vivd INNHY NS #08- €S GGIG0P.  G90/vF MIA 69..8PS
H39D07 dJOLWTVYd NI L8O vivd 1801 v1lvad INNHY 1801 vlva #08- £S G8lSsov.  SO02iby MIQ 89./8YS
AR
ALNVYND AHAYHDILYHLS ADOTOHLN
SLNIWWOD A1dAYS PLVOTd ELVOTd  2lvOold FLVYOTd TYNOIDIY dOUOLNO NOILWDVHd INOZ HIHON  LSv3d 103D IFidWvS

0{. e



NAS O3d Sas HNS INNYY NASMHMNS f#og- £g 02080, 0908y PO £E8/8¢5

MNS ©3ad INNYY NS #08- £g 0eoBOYL  0leiyy  PA ce8LBYs

NS ©3d ANNHY YNS #08- £g 05080%4 S06.¢F PO 1E8/8V5

NS ©3d SAs/LZD INNHY ANS #08- £S 08280vL  GQl08ky  Ird 0eg48rg

o3d NAS INNHY NAS #08- £s 6c880P4 G289¢F A 6¢9.28v5

©3d NAS INAYY NAS #08- £5 gcg80vs  0pSOyy  Ird 88.8YS

YNS NAS ©3d INNYY NAS #08- €5 S6.80¥L <089yt rd £28/8vs

NAS 93d INNYY NAS #08- €9 oreBOPL  SI89%F  7IMA 928.8vG

NAS 03d INNYY NAS #08- €S 00/80%¥. Q06%FF MG S28/8rS

O34 INNYY o3ad #08- €5 09./80%L 0S69¥r PG ¥28/8v5

ANS NAS 03d INNYY NS #08- €9 §9980F,. OEOLPY  IPC £28/8%5

MNS NAS D3d INNYY XAdPNS #08- €5 09980F. Oe0fry  TIMA AR

23d NAS INNYY NAS #08- €5 68580¥. 0Zcivr ra 128285

NG Dad NAS ANNHY ANS/NAS #08- €9 oyss0rs.  092.¢F  IPQ 0c8/8+5

bad NAS INNYY #08- £5 0E¥80VL SlEZPF PO 6182805

MNS D3d NAS ANNHY NAS #08- €5 oresor.  Soviyr  ra 81828%5

o3d NAS INNYY NAS #08- £9 GBEBOY. G8EiFY  IMA 2182895

Z10 170 Dad INNYY NAS #08- €5 segeor.  0489%r  7Ird o18/8rs

93d 1ZD/Sas 1NNy #08- €9 G6c60¥. 0669FF 1rd GL8/8%S

934 1Z0/sas ANMHY #08- €5 50e60¢Z 000LFF IPA ¥L828¢S

NAS 234 170/8ds INMYY NAS #08- €8 0feeov.  0S0ipp ra €18/8v5

120 NAS 93d INNYY NAS #08- £S5 ozeov. SL0Z¥F WA z18.8vS

BD3ad NAS INNYHY NAS #08- g5 06060v. S/04PF  IPA 118/8¥5

NAS 93d 170/s0as INNHY NAS #08- €5 00leovL OvELPy TPA 01848F5

D3d 170/30S ANMHY #08- £g 04680FL S8ELPY  IMd 608/8%G

53d NAS INNYY NAS #08- £g o880vL  02SiFr  TIrQ 8084815

MNS Dad 170/sas INNHY 93d #08- €9 S6880PL  SIGLPP NG 20813¥G

93d 170/s4ds INNYY #08- £S oLe80vL Q64iby  TIrd 9087814

Z1D 93d 1Z0/sds INAYY #08- ES 00880¥. 0S99iF¢ MG S08/8v%

NS ©3d LZ0/808 INNYY 53d #08- €5 G2/20%¥. 088/¥F A ¥08./8pS

ANG D3d 170/3GS ANMYY #08- £S5 SZ/80v. 098ivF  rad £08/8t5

188 SND o3d ANNYY HNS #0g- £G 0ere0PL 028y TIrA 2084815

MNS D1d INNHY NS %_ww-.! €5 ovesovL  QSL4F¥F MG 108/8¥S

ALTIVND AHdVHOILYHLS ADOTOHLM

SLINIWWOD IATdWNVS PLVOTd  ELVOTd 2LvOoTd FLYOTd TYNOID3Y dOHOLNO NOILOYHd  INOZ HIHON  1Svd 703D I1dAVS

L kel M M —

' —



— - A I
INNWY NAS #08- ES G/580V.  0049FF MIQ 998.8%%
©3d ANNGY 93d #08- £s Gocs0r. 0569k MTA §98./8¥G
ANS o INAHY 070 YMNS #08- es gece0r.  0S69vY MIQ p9B/8YS
D3d INNHY 93d 010 #08- €5 Ocgalv. 0299FF MIQ  £98.8V§
ANS INNHY HNS #08- e5 ggLsoy.  06E9PF MTIQ  298.8YS
ANS INNYY ANS #o8- £g salsor.  06£9vy MG 198.8v5
MNS 93d 270 INNHY 070 ¥NS #08- £9 OesyOys  098SPF MG 0084805
o0 SND INNYY o710 #08- £g 00b¥Ov. 0965ty MTICQ 6981815
SND INNYY SND #08- £g oseyOrs G66SPF  MQ 89BI8PS
1¥O7d NI D3d GZNIN NS D3ad 1NNHY #08- €5 0Le¥0¥.  0SEOVY MIQ  LSBISYS
ANNYY SND #08- €5 0serOr.  0089%r MIQ 95B.LBPS
ANV 1HD MNS #08- ES SoryOrZ  0S¥OPr MIQ SS8I8YS
D3d 1NNV #08- €5 Sel¥0p2.  00S9PF MIQ #EBIEYS
NS 53d INNHEY #08- £5 Sper0Ps. 0929FF MO €GB.I8YS
910 NS INMEY NS #08- €5 §2050r. 089ty M3 25BLBPG
O3d 710 HNS INNYEY D3Id MNS #08- €g 0gssor. S0P MG LG8/BY5
D3d XAd MNS ANMYY XAd #08- €s 058072 §9G.¢t MG 068/8+5
XAdMNG 03d INNYY XAdPNS #08- €5 G/G0%72  S08LyF TN 6¥8.8Y¥%
NS Did INNYY #08- gS 0ggiov2  0L08%F D 8¥8/8¥G
NS 93d INNGY MNS/O3d #08- £s 0geL0vs  ologyr MG Lp8I8YY
NS o3d INNYY #08- €5 oLLz0PL  SEIPF MO OrBIBYE
HNS 93d INNYY MNS/D3d #08- £S SeLi0obsL  opigvyr  IMd Sr8.8v5
SND HANS D3ad INNGY SND #08- £8 0g880t2L OLPBPF PG PPRIBYG
ANS B3d INMYY HNS/SND #08- £g 08690%2 00s8rr IMA EPBLBYS
SND MNS 93d INNYY HNS/SND #08- £ 000.0¢L Sessyr A cr8.LBYS
NS 93ad INNEY NS #08- 5] 0seL0¥L  0fg8vr  IMQ LPBLBYG
NS Oad INNHY MNS #08- 152 ovelors 0geERY? M O¥8.i8YS
SNO NAS 23d NS INNHY ANS #08- €5 SPLi0V.  0iS8%F  IPQ 6EBLBYG
SND ANS §Aas/LZ0 53d INNBY HNS/SND #08~ 124 oggiovs  GL9BYF A 8E8/BYG
SAs/1Z0 ANS 94d SND INNYY SND #08- €5 geslovs  0298¢F M 1E818%%
D3d NS ANNYY ANS #08- £g g/6i0%L QOveYP IMd 9£8/8%5
NS ©3d SAs/LZ0 INNYY ANS #08- £€s §56.0v. OEgeyy rd SEBLIBYS
. Sa8 ©3d NS INNHY ANS #08- €5 0s6:0vZ. 09287y A FEBLBYS
ALIYND AHVHDILYHLS ADOTOHLN
SLNIWNOD I1dWVS PLYOTd  €1vOTd  ZLvOid LvOTd IYNOIDIY dOHOLNO NOILDYHA  3INOZ HIHON  Lsvid 7039 F1dWvS
L

@



A3IHO NI ALILINDYN a8Y NAS ANNYY #08- €5 0g8g0pL  096PbP MIA 6682895
HA3HD NI ALILINDYW agy NAS Dad ANNYY NAS #08- ES SegB0v. 006Yry MIQ 868.8%S
NAS ANNYY NAS #08- €5 OlLel0b.  Si6PPP MO £68/8V9
NAS INNHY NAS #08- €5 0%9/0v. 0025vF MTQ  96BLBFS
NAS LNAYY NAS #08- £G 0c6.0v. SLiSvr MO 568.86S
©3d NAS INNHY NAS #08- £G 0e080v. 002SvPy MO v68/8Y5
©3d INNHY #08- €8 G2z80v. S928vF MO £68.8FS
010 D3d INNYY NAS #08- £5 Gleaors  06estr MId 268/8%5
NAS INMBY NAS #08- £9 SLS80F. 098S¥y  MIA 168815
10 MNS ANNYY NAS #08- £g 05120¥L S99G¥F M0 068/8pS
010 NS INNYY NS #08- £9 020.0v. 0E9SPr MId  68818%S
010 NS INNYHY ANS #08- €5 S8/90v. GE9SYF MO 888.8%S
B3d ANS ANNYY OO0 MNS #08- 53] 06/90v. SS/S¢F MIT 188/8¥%%
o0 NS B3d INAYY D3d MNS #08- £G 51890¥. O0B9YF MIQ  98B/8BYS
o713 93d ANS INNHY NS #08- £9 080%0%. 00S9yF MTQ  SBBZBYS
010 ANS H3d INNHY NS D3d #08- 15°] 0L000¥/. S¥vOPF MIQ  PBBLBYS
010 JNS ©3d INNHY NS ©3d #08- €5 00£90¥. Seeoky AMTd €88/8YG
J10 83d NS ANNYY ANS #08- €9 Gero0r.  0L19¢F MO 28848%S
010 b3d NS INNYEY UNS #08- ) 0S¥90v,  0029vy MTIQ 1882895
o710 D70 MNS ANAYY MNS #08- €S gag90kL  0lggry MIQ  088/81S
o910 DT MNS ANNYY NS #08- €5 SGB90¥. 0S29%F M3 648/8¥%
J70 ANS ANNYY ANS #0s- €S 09890v. OF19Fy MTOQ  8.B/BKS
ANS 70 ANAHY NS #08- €9 S0HA0FL  080SYr MTIQ 2/8/81S
¥Xg010 D3d ANNYY NAS #08- €S 0ee80r,.  G195hF M 9.8/81S
YINS 93d INMYY D3d NS #0g- €5 C6080vL  009%%r MTIQ S.8/8%S
53d INNEY  3d NAS MNS #08- €5 Se6.0v/.  006SbY MO p28/89G
D10/vXg 934 HNS ANNYY NS #08- £g 085.0v. 088SYP MTIQ  £/8/81S
o170 vxg HNS LNNHY ANS #08- £S 085/0v. 0068SPF MO 2.8.8PS
270 93d HNS ANNYHY #og- €S 00vi0vL GS8SPF  MIA +28/87S
93d vxd ANS INNYY 3d ¥XHd JNS #08- 1] Sivi0¥.  00BSYP  MIQ 028/8%G
INNYY ANS #08- £g SevL0r.  006SPP MO 698.8¢5
70 INMHY NS #08~ £g SeL/0p.  08LSPF MO 898285
93d Z10 INNHY  MAQZLO D3d #08- €5 09880F/ 0099YF MO L98/8FS
R .
ALTIVND AHAVHDILYHLS ASOI0HLIT
SLINIWWOD IJ1dAYS +LlvO1d  elv0oTd  2ivold LLvOold IYNOID3Y dOHOLNO NOILOYHd INOZ HIHON 1sva 703D 3I1dAVS
T o L

®

8



T oot M

93d ANG INNYY NS #08- eS Gege0ys  gsyeyr  rd 2£6.8YS

©3d MNS JNNYEY HNS #08- £9 GG8G0vL  S9vory  rd LEGLBYS

Did MNS ANNEY MNS #08- €5 gegeoys  Olegyy  Ird 0£648YS

93ad MNS ANNHY HANS #08- £5 o860y, g86Sky Mg 626.8YS

O3d NS INNYY NS #08- £5 SeRc0y.  S009%P  IPd g26.8v5

MNS B3d INAYY NS #08- es c/8s0v.  0L09%F A £L2648¥S

D3d ANS INNYY HNS #08- €5 SPOSOrL  0¥BSPF MO 92648vS

D3d MNS 1INNYY ANS #08- 5] §6950¥. 096SFF M0 Ge648vS

D3d NS ANNHY ANS #08- €4 0LvS0FL  08ASKFF  TIMA ¥c648vS

D3d ANS INNYY ANS #08- €s S8 S0VL  S28Shy 0 £2648VS

ANS ©3d AINNEY ANS #08- £G Stesors.  0gesky PG cehiBys

MNS ©3d INAWY ANS #08- £6 Orcsor.  O¥6SEE  ra Le6.8ys

Dad HNS INOYY HNS #08- €9 aggeor.  00E9Fy  ird 0gBL8YS

SND 934 MNS INAYY HNS #08- €5 Scavor.  OVBSPY NG 61685

NS 53d ANNHY NS #08- €5 066¥0r. 086SbY INQ 8161815

ANS ©3d ANNYY ANS #08- €5 Se6v0r.  S¥09Fy  rd £1B48Y5

NAS INNgy NAS #08- €9 580807L OLiLby QT 91648¥5

ANS ©3d NAS LNAYY ANS/NAS #08- €S S88.0vL  SL/9%F A S16/8v5

NS XAd INNHY MNSXAL #08- ES oosz0¥L 0S69vF  I7Q ¥1628PS

93ad NS INNYHY ANS #08- €9 069:0¥. GBLLFF TIPA £1648vS

ANS ANAYY ANS #08- £S5 SLeL0FL G269ty TIrd c1648¥S

Had MNS INOYY NS #08- £g oFLi0vL  0S0LpF  TIPA L16.8YG

93d ANS INNHY NS #08- £9 08iZ0v.  SOMyr  TIPA 01648vS

D3d HNS ANNHY MNS #08- es 0L0.0v. 080iFF IMA 606.8V5

©3d MNS 1NNHY MNS #08- £52¢) 6890, SOLPy TP 806.8YS

D3ad ANS INNYY NS #08- €5 696890, 0celivtr Ira L06.8Y5

93d MNS INNYY NS #08- €6 See90r.  09Liky  IPd 0064815

93d NS INNYY ANS #0B- £S oeegovs  0BLiVY I S06/8%S

L ANS INNYY NS #08- €5 Se0/0vL Sgeiyy  IMQ F0648vS

Dad ANS INNHY YNS #08- €5 o60/ov. Seeiby  I°d £06./8v5

D3d ANS LNNHY ANS #08- €5 08e20v.  Ovelpy  Ird c06.18%5

93d NS INMYY NS #08- £9 0gei0r.  Gieivy  IPQ L0B28¥S

— NAS INOHY NAS OO0 #08- £S 0Zes0r, Gevsky MIQ 006/8vS

ALYND AHAYUDILYHLS ADOTOHLA

SLNIWNOD IIdWYS PLVOTd  ELVON4  2LVOTd HIVOTA TYNOIDIY dOHOANO NOILOVHA  3INQOZ HIWON  18Y3 103D 37d4WVS

e i DT s

® ®



a0 ANS iNNYY ANS #08- ES S6i¥0¥.  09ESPF MO G96/8YS
NS INNHY ANS #08- €5 SEgrOr. GLESPF MO $96/815
UNS NAS INNYY NASHING #og- €8 Geerdb.l GL2SvP MO E£96/8YS
NAS INNYY NAS #08- €6 ObLSOrL  OBLSYPY MTA 296/85S
LHS YNS NAS INMYY #08- €5 orlsor. O2esty  MIa 196/8%5
o010 ANS ANNYY Dad MNS #08- £g 06e50vL 0GSSSPP MIT 096/8pS
ANNEY NS #08- €5 eGeG0r.  09eSvP MO 6S6/8FS
ANS NAS JNNYY NS #08- £s 00PSOPL Ob2SPP MO BS6/8PG
ANS NAS LNNHY #08- 8S  OlySOvL GS5SSPy MIQ 567805
010 NS INNYY MNS #08- £ 0/G50F/ 0fe2SPr MTQ 96685
NAS ANS INNEY ANS #08- €5 00950¥. 086PFPF MNQ  SS6.8PG
NAS NS INNYY NS #03- €5 Scagoy. Q00SPP MIT PSEL8YS
NAS ©3d INOYY NAS ©3d #08- €S OLEBOV.  999SPY MTIQ  £9648¥S
NAS INMYY #08- £ 0S680v. 089Sy MTA  £9648%G
o170 93d NAS ZID ANNYY OTONAS #03- £S 0veB0P. SE¥Svr MG 156./8V5
NS 93d ANNWY YNS #08- €9 GL2o0rL  0L9svr  rd 0564875
ANS ©3d LNNEY NS #08- €6 01g00¥. S99Svy  Ird 6V6.L8YS
NS ©3d INNHY MNS #08- €5 0P080F.L 0869SvF IPQ 8V6.8YS
NXd MNS 93d INNYY NXdMNS #08- €S 09080vL  Q0LSvP  TIPQ@ 1¥618¥S
NS 53d INNYY NS #08- €5 05090vL S5ESS¥PP  TI°A 9v6/8¥S
03d NS INAHY YNS #08- €5 S/t907L 08%SFF  ra S¥6.8%5
D3d INS INNYGY NS #08- €S S6LO0PL  06F¥SPY  IMQ Pr6.L8vS
b3d HNS INNYY NS #08- g5 SLegorL  09¥SPe A EV6.8¥5
NS NAS ANNYY NASHINS #08- £9 0S£90F. GeeSyy rd cP6/BYS
NAS ANS 1NNV NS #08- £G 09geors  OvESPY  rd LP6L87G
NS NAS INNYHY MNS/NAS #08- €9 gegooy.L  02esry Ird 0r6.L8¥S
Z10 NAS ANS INNYY ANS #08- €5 0pSe0PL  SPESYY  TIPQ 6E6.8VS
NAS UNS INNHY NASMHMNS #08- £ SL/90v. OLvSPF  Ird 8E6/8FS
NAS NS ANNYY MNS #08-~ €S 0el90vL Gevstk  rQ 1E6/8%5
Z10 ©3d NAS NS INNYY ANS #08- €5 08890%. OL¥SHFF MQA 9E£6/8¥5
©3d YNS INNYY ANS #08- €6 Sevsors  0LE9yy  rg SE6.8F5
93ad NS INNYY ANS #08- €6 SPPGOP.  GEESFPP A yE6/8YS
b3d NS INMAYY NS #0g- £g 09.G0¥. 0%eork  7Ird £E6/.8¥5
ALMVYND AHAYHOILLVHLS ADOT0HLN
SINIWWOD ITdWYS +LvOld €LvOld ZLvY0Td LLYOTA TYNOIDIY dOHOLNO NOILOYHS  INOZ HIHON  ISv3a 7030 I7dNvS




NAS ANNHY NAS #08- €5 02850rL  GEREPPHdd+MIA 1L08BYS
NAS INNYY NAS #0g- €5 S9E30%.  8S6LFPMIdtMI0 0208815
SND EL INNYY SND #08- 5% OlyvO¥,  0L0SPPMNALTMTIO 69088YS
o110 SND INNHY O1O0/SND #og- £5 0ERYOr.  OViSPYHIAd+MIA 89088YS
NAS 1HH 010 ANNHY  ANS-NASTIW #08- €8 Go6r0r.  00LSPPINA+MTIO 20098YS
ATYWONY WIL0TD DNINIVHO WY3HLS sl 170 INNYY #08- €5  0S020¥L OS50S MTQ  99088¥S
NAS Sas/1Z0 INNYY NAS #08- €5  0geolkl oOlesvy ra 12088rs
NAS 8as/1ZD INNYY NAS #08- €9 020l¥L oOvSsyy  Pa 9c088¥rs
£4Ss/170 SND NAS INNHY SNO/MNAS #08- €5  S020lPL O0LOPPP  TIPQ S2088Ys
SND NAS $as/120 INNYY SND/NAS #08- £g OcrolrsL  Gi8FPPF MG ¥2088¥S
SND NAS $Aas8/120 INNYY NAS #08- £g 00vol¥L  oesbry  IPQ £2088vs
SND NAS Sas/1Z0 INNHY NAS/SND #08- €S Ogeolys  099¥Py M €c088ys
NAS SND Sas/1Z0 INNHY SNO/NAS #08- €S 0oeolys  Qe9kby  ra L20BBYS
NAS SN 8ds/170 INNHY  NS/NAS/SND #08- eg 0¥90ipPL  SGLSPPP  CIFA 02088rs
NAS SND Sds/1Z0 INNYY NAS/SNE #08- £ 00/01¥24  098F¥PP ND 6108815
NAS Sas/tZD INNYY NAS #08- €5 09s0ipL  SOOSPY M 8108815
YNS SND NAS SAas/LZ0 INMYY NAS #08- €5 Ger0lP.  SS9eSPr  I°d Z10B8YS
NAS Sas/LlZo INNHY NAS #08- eS¢ S9e0ivL  O0LPSPF M 91088FS
NAS HNS 8as/LZo INNEY HNS #08- €S Oveolys 0elsyy  rd SL088vs
NAS Sas/LZ0 ANNYY NAS #0g- €S  g220lyPL  OvLSPY MG vlLogers
NAS SAs/1Z0 INNYY NAS #08- £S Scloled  GSSSyy IPd £1088y5
NAS SUS/LZD INNYY #08- £S oglobbs  GISG%F  TIrQ €L088rs
SND NAS 8as/1Z0 INNYY SND/NAS #08- €5 0800L¥. OFPSSYEF  IPQ L LOBBYS
NAS Sas/i1zo INNYY NAS #08- €5 S8160¥L SOISYF  rA 01088%S
NAS Sds/1Z0 INNYY NAS #08- £9 04460vL QEZlSPr  MQ 600885
ANS INNYY NAS #08- £s 08se0v. 006vPY  IPQ 80088YS
D3ad 84ds/1Z0 NAS INNYY NAS #0g- €5 06¥e0P.  098¥PP M 2008815
ANS H3d NAS INAYY NAS #08- €5 0gveOr. SBOPYF 1IN 8008875
YNS 93d NAS INNYY NAS #08- €9  0/g60F. 00Q0Svr TIP@ S0088YS
o3d NAS INNHY NAS #08- £g OveeovL 082Sy  NQ 0088YS
93d NAS ANNYY NASHNS #08- £s §9260¥L 082Sty IPd £0083%5
NAS ANNEY NAS #08- €9 Ser6oy. GQeSSty M c0098ts
NAS INNHY NAS #08- €5 geye0¥sL 095S¥F  ra 10088¥S
RN e R
ALV AHdVHOILYHLS ADOTOHLN
SLNIWWOD IA1dWYS +lvOTd  ELVOTd  2ivOold HLYOTd IYNOID3H dOHOLNO NOILOVHd  3NOQZ HIHON  1Svd 1039 31dAvS
R R

T




NAS INNYY NAS #08- £S5 ovrBOP. OlBEYy IPQ c0co8ys

NAS INNYY NAS #08- £G ooglovsL  GilpPy  ra L0g8aYy
93d NAS INNYY NAS #08- £% Geelors  GBIPPY  IPQ 00c88rs
NAS INNYY NAS #08- £5 0cl90v.  0992ry  IrQ 66188YG
NAS INNYY NAS #08- £S 06iL0¥.  OL0EPY  IPA BGEBBYS
NAS INNHY NAS #08- £9 Slel0ys  ooievk i@ L6188YS
NAS INNHY NAS #08- £9 06vi0¥. OPSEPF  IPQ 96188¥9
NAS S4Us/1LZD ANNYY NAS #08- £9 §16/002  Gleeyy  rad S61B8YS
NAS 1NNHY NAS #08- g5 066002 SEPSPY  TIMA ¥6188¥G
SND NAS INNHY SND/NAS #08- £s O¥rO0¥. OFSLEPY  IFd £6188¥S
NAS SND INNYY NAS/SND #08- €5 00go0rL 002y Ird ¢6188Y5
SND NAS INNYY SND/NAS #08- %] oey9orL  S6ceyt  Ird 1618874
NAS LNNYY NAS #08- €5 oLroorL  Qalerr A 06138¥%
NAS ANNYY NAS #08- g9 orve0rL Oglevr TIrd 681887S
SND NAS LNNYY NAS/SND #08- €5 S0450v.  SSiPPP WA 88188¥S
NAS SND O34 INNYY SND #08- £g 0ges0v.  Gi8kPr  I0A 28188Y¥S
NAS INNYY SND/MNAS #08- £9 0sesoy.  OleEvy A 98ie8ys
NAS INNHY SNOMNAS #08- £g olesoRL  Si%Sky  rd GeLesys
SND NAS INNHY SNO/NAS #08- £9 S¥OS0PL  Gi%2vr  TIMA ¥8188yrs
SND 93d INNEY SND #08- €S SLLP0PL  SCEPPY  TIMG £8188rs
NAS ANMHY NAS #08- £s 0rei0PL  88PEPYPMJL+MTA ¥B0BBPS
NAS INNEY O/N #08- €5 00080¥L  0962P¥PM4d+MIa £8088FS
NAS LNNYY NAS #08- €5 08607, 000EFPYdd+MIO Z808BYS
NAS INNYY NAS #08- €5 9ev/0r.  00€errXdd+mild [B0BEYS
opueriisND SND ANNYY O/N #08- £5 089/0v.  GOZLPPXdd+MIQ 0B08BYS
NAS INNYY NAS #08- g8 048/0v.  SLIPPAIdTMIA 6208875
SNONVYNAS NAS LINNEY NAS #08- €8 0t2o0r. 0S9LPPMAd+TAIA 8L088YC
NAS INAYY NAS #08- £8 0L290¥L  O0ZLpPM4d+MIT 22088FS
NAS INNYY NAS #08- £g 02890%L  SIPEPPYU4d+MIA 2L088YS
NAS ANNYY NAS #08- £9 €5Sea0vL  OLrebPMAd+MIA S2088YS
NAS LNNYY NAS #08- £9 Lezo0rs  SIBPYPAJId+tMTA ¥20B8PS
NAS INNHY NAS #08- 3] 09160v.  06erprdd+MT0d £2088VS
NAS INNYY NAS #08- £S SZ190vL GelebyMdd+Md 208875
————— AR
ALNYND AHdVHDILVHIS ADOTOHIN
SLINIWWNOD FdNYS PLYOTH €LYOTd  2iV0Td YO TYNOIDIY dOHILNO NOILOYHd ZINOZ HIHON 1Syd 7039 3IdWYS

£



o4d SND Sas/lZo INMYY DAJ/SND #08- £S5 03coiys  SgeeEvP 1A I 1E88Ys

Z10 NAS 8as/LZ0 INNYY NAS #08- £s e0/60v, S8ckrr  ra 01e8ers

NAS $Qs8/170 ANMHY NAS #08- €9 00460¥L 0Q9erry  IPA 60288YS

120 NAS 1NNYY NAS #08- €5 G8F60¥. Si¥E¥y A 80288FS

Z1D NAS SASILZD INNYY NAS #08- £g 08¥B0¥. 0SvEYY rd 20288YS

NAS INAHY NAS #0g9- £8 ogs80y.  oloery WG 90e88Yrs

NAS SAS/EZD 1NNHY NAS #08- €5 ogieorsL skeery  Ird G028BYrS

NAS LNMYY NAS #08- £s 00480FL 0BLEYY  IFQ FOCBBPS

Z10 NAS INNYY NAS #08- €9 i) A Y Wk N (R £0cBBYS
A I

ALITYND AHAYHDILYHLS ADOTOMLN

SINIWNOD IFIdAYS FIVOTd ELVOTd  ZLVOTA YO TYNOID3Y dOHOLNO NOILOVHA 3INOZ HIHON  1SY3 703D IJ1dNYS

L i~ . L

4 ®



0L gL 00BL g8l B0 6l 0059 29 00/r ¥0  OpL 0002 0ZL  00/6) OOZE9 29 681  OF €0 00y G0 ODIZ 000 v GZ'0 GRG0V, GOZLPY 8ILIOYS
Gl g¢ 0098 izZ g0- 6t 00G0E 1S 002G £0  Op.  ODISE SEL 0008L 00904 S O¥L 0% £0  00SvS £0 Q002 2000 ¢ §2'0 £L150FL 12BL0Y L9LIBYS
09k Vb 008EL 56 20 92 00/5 9% p09L €0 00SL 00LOF SLL 00SGL 000GPL69 091 4 €0 00185 20 009 1000 ¢ L'0  OEES0¥. O0SELby 994805
6  @'¢  008CL tE TO GAL 0DLLE 08 0oPy 90 00} 00GYZ 0SE  QOOPL QOOOSLGHE GBL  OF £0 00488 9'0  00AL 100°0- 2 52’0 OEEG0FL O0SELPY G9L/8YS
0LL  S¥L 008EL 68 B0~ SPZ  O0LS €8 0088 20  00SL 0088 24 00SBE 00049198 068  L¥ g0  Q0E¥S £0 0028 (00C € L'0 0BES0V. QLELbF POLIGPS
0gl 2 o0g8 S'6L 20~ Sl 0096 68 006 $0 08. 00¥SZ GLL  O0ZZ! 00988 vS (02 82 €0 00SL§ €0 0002 1000 € L'E 02ES0FL 0/8LFy £9L/8FS
g8l G644 00491 9i Z0- g8l 0020l 16 g0SF 0 00/ O0EDS S0F  0OLPL OODSPEZF9  OBY 9% €0  00L29 ¥0 Q00 HOO'O- L- GZ'0 G/ES0F. S6viby TOLISYSG
0lg 9% 000ZL /e g0~ gL 009LL 24 00£2 S0 00K O0SPL GLL  00ZL 000/2829 009 GRS ¥O QOPER G 0001 LODO- ¥ G0'0 GZES0V. S6YIvP 19128%G
gelL ¢ 0082t 42 Z0 0% 00191 g8 0059 90 000L 0QO¥SE S/t 00S6L 0Q009LLSYL 96  S6F €0  009S. 20  00FD 1000 & g0 $9890%/ GOSiFy 09L/8FG
002 S§9  DOBSL 99 Z0- §/¢ 00sSe &l oo0F #1088 0002 062  QOSYL 0006ZLGEL Oyl &€ g0 0008011 008f €000 € SO0 S9850%/ SG0SLbY 65/8VS
09l €1 0080L O A 008 OFl 0069 €0 00l 00CLy 98 00602 000221082 SOL %5 €0 008 VL 0006 6000 ¢t S1°0 SPYSOY. 099.vF BGL/BFS
S0l 9v Q02 goF €0 2§ 00.8¢ €6 00y 60 098 00z22 082 OOFFL OGOBLIOOZ 08k &2 €D  0DS88 €1 QDi2 v0O'0 € £0 Svre0rs 009/br 2S.J8YS
0SL L1 0086 941 B0 v 00B8L OSL  00SZ 20- O00LL 0068E 091 0092k Q00BLLPE 025 &6F €0 0088 €0  Q02E LOOO- 3- £0 G2GL0v. O0LE9%F 052/9YS
Q02 960 00F6 TGl 20~ LML poS0E /6 008l 20~ 00kl 00852 G9}  OOLLY 000EL24L O 6P €0  00piL LD ODSE  i000- 1- SZ'0 0150y 0GE9VP GGL/8%C
Shi  E60 00¥6 G2 20- G OQOv/L G2L 0082 E0- O¥6 O06ly SFL  008ZL Q006ZLE8  OkF Sy €0 00508 €0 O00ZE 1000 @ £0 0Svi0p. OEvSbb $SLI8PS
08l 660 00SL ¥ Z0- g2l 0081 e9L Q0SZ 2Z0- 096 009Lr GZL  OOEZE 000E9LEL  00L  ev €0 002r8 20 000 2000 ¢+ £0 0570V, OvPSYP EG2.9S
86k S+ 0068/l 20- S Q00ZL SL1 0092 @0- OO0+ O0SSE GG QOLEL 0008Zi€L 0BG  8F g0 00Fl8 §0  0DBEZ EDOD £ Y0 0G2/0v4 0099Fy ZGL/8%S
68 GE 009% €2 g0~ &5 096 © 0og8 S0 08y 0029 GG 00GZZ 0QOSZE ©2L Q02 6 L'0-  006¢ 20 L00°0- 2 60 SOVOLY. J8lvbb 2ITSIVS
gzt &8 00POL 89 20 ¥B opzz 1L pos. €+ Oob9 0029 OlE 0086L 0090L Sve 8il 2l 0 00LOE €0 1000~ |+ SZ 69001%/ 02SEPy 0/281+S
00t GGl 0089 G8L TO-  G0E 008y 8l go¥s 0 098  O009LL SEL 00242 000%L 82 0%k S 1'0-  00BEZ 20 L00'0- 2 SP'0 0060V, SBEPYY GLEGLPS
S0l & g0l 58 20~ 02 0048 ¥ 00¥S 20- O0vS 00¥9 082  (Q0ZLE 0002FlEl 6 6 I'0-  O0D0CE LD 1000~ |- G0 0/060%. GRIEPF PLEGIPS
66 'z 0096 g02 <0 02  OOFE Gi 009 ¥0 06y 0046 Q2L 00¥EC Q0PES SvE COgi S8l L'0- 00802 20 100°0- 2 90 vL0BDW. SEBEPY ©LESIPS
6 62 0089 g8z @O0 G2 006t 2 008 S0 09r 008/ OLL  00BOZ 008 S8L 6. g6 L'0- 00802 20 L00°0- t S6°0 08680F. OSBEPY EL2G.pS
86  §9L 0058 GG IO L 00¥E L opL2 %D 025 00Z0L OLL  Q0SP2 Q0SSP S0 OLE 1L 1'0- 009§+ L0 L1000~ 2 Sb'0 OPOR0V. SBESPY LLES.PS
¢/ Gk 008k gEL TO 8 006z 21 00LS 20 0SE Q0L 02 0DBOZ 00E6E L) v &8 L0 00SEL 20 1000~ | GE'0 209807, O0SvEPy 0L25/9S
3 'L 004§ &SL 20  G6L 00TE 22 0OWr €0 068  O0EOL OLL  (QOESZ 0060Y S€Z 96 11 F'0- 000G+ 20 100°0- 2 Sg'0 9980%. 09LvPY 69TGLYS
§¢ €1 0095 G9L 20- Gi¢ 0028 SOL OOy ZO- 029 006G/ G2l (009TE OOME9 SEr O0%SE &2 {0 00igr S0 LOOo- 2 SP'0 6R2.0F. 0S9VPY D9ZGLYS
z8 ¥L  0pgS GEL 20~ g1 000F Si 00S¥ €0 08c 0006 GFt  00SSC QOvEY 02 OQOL Qb b'o- 00G4L 20 100'0- € 0 0GPBOY. SEICPY LOEG/YS
SEL L1 Q0vS S8 €0 98 0088 B goL. ¥0  OFS  DDEEL OEZ 00982 O0ELS §'SE  00L 41 L'0 000L2 20 100°0- 2 60 GleL0F. 00SEVY 998G.YS
L _ . e T _
Uz N 11 yL. 49 ad d IN eN owN uw By el b 84 nd 4 ) PO ey g eg  ny sy By HIHON 1SvV3d 3ITdWYS
_

1534S0ud

g6  IT3HS 0000011 €5 aANOZ t2e6 INIWANTL

viegds IFAHAS 0000521 T3any d3Snh av 96/50/91 3iva

S1TNS3Y 2TdINYS LNIWIASS NVIHLS - A3 LINIT "ALld NOILYHOTdX3 VdO

T NS N " My

@

®



AR -

B - R L gl
89 Syl 004y EL g0 L2 00ie 99 009e  +0 ogy 00681 L6 0092¢ 0086% LS g6l €2 g0 002Eg E£°0 oov¥e 1000~ - £0 02vR0p. 028ivy C0B.SYS
pol €@ 0089 ¥¢ 2'0- 4§02 009! 0gL 0088 <0 028 004SE SGL 00891 00/86 19 Qs gve €0 00Les €0 c0ge 1000~ - £'0 O0vesO¥. 0GLLpY LOBLBYS
Grl GE'L 008 9L 20- g9l 006yl OEL  Q00€ Z0- 000L O0O0L0F OvL  009SL C0Ovvles 00s ¥S 20 gogls 20 0062 1000 € €0 005907L SS0LFF 00B.8VS
gzl sD'L  00Lg §'SL €0~  S¥L 006l ¥6 goLe g0 0¥8  00S0¥ OplL  oovBl 006E6 PL 0z &¥ €0 goets 20 coee 1000~ § G2'0 02¥90FL G/89FF 66./8KG
0gL  SL°L 00¥6  SI Al 48 009l 02l 00t g0 OO0k 00008 SSi 0022l 0009vEZ.lL 0es G £0 00009 20 00ve 2000 € G20 00¥90FL 0069FF B6L.8VS
0gr  SE'F 00¥8 £} 20~ §8L 00LLL SLL Q0EE Z'0- Q8. 0OPiP GLL OOVGL Q0LZL 69 062 ¥S £0 00685 20 oove 2000 6 20 0r090F. S889¢F [6Li8FS
€L 4 oo6L 92 20- g5l 0068k O QO0i€ 2°0- 096 0096 08F O0PSI 000S2LSE¥ 08 G2 20 006t8 <0 005¢ €000 € €0 G5e090¥. SIB9PF 96..8%G
69l &gl o006L gEl 20 g6l 002 I8 009e €0 088  009%c OFL  006ic 00808 96 oL §S¢ €0 oogey 20 006 GO0 v Ge'0 S2650¥L 0269FF G6.L.8VS
SEL S2'L 0088 Gvl 20- 9L 0001 SkL 008E 20- 028 00B6E Ozt 0098l 0066 Ll 0ge EF €0 0058 2'0 0oze 1000~ |- G¢'0 0GLS0F. GB8L9PYP PEL/.8YG
00+ S8t oovL 0Oc 20~ 9SSt 00HLL G¥ goge 20 008  0048¢ 96+ 002l 00008 8% Ol o€ €0 000eL 20 009g 1000 |- SZ'0 09950F. 0T8l9FF €61.8¥%
051 Z¢ 00sgt ¢62 €0~ SPL 00502 S5 009t 80 000l O0CEZ Oz 0O0BLL 00020209 0lc (A o 00gis ¥'0 a0gg 1600 8 G1°0 0/850FL 08/9%F &6..8v%
05t <t 0088 S€iL 20~ &§SL 0080k OLL Q0SE 20 088 O00IBS SI1  00S8EL 00080L5B ogce Iy g0 Qopis €0 o00le 1000~ |- €0 Ge9s0rL G9.9Fy L6LI8FG
gz 8} ooes G911  €0- S§SL  0OvZF 96 009 ¢0- 0z6 00FLE OZL 0009} QOOOLELL gog  0S Al 00264 20 00{2 1000~ - £0 GZIS0FL 0LL9%F OBLI8¥S
OLY  S9°L 00E8 S/ <0 G9L 0066 S8 00iF €0 0g. 00¥PSE 02l 00S02 COOBS LL 0ge 90g €90 00LF5 €0 00l 1060°0- ¥ £0 088rOr! GBBOFF GBLI8PG
=11 S, Gcoe6  le g0 9l golle 06 000€ 20 000+ 00482 S6!  00Sel 00089} ¥9 08 S9% €0 po6e8 €0 00l LOOC- I- 20 Grlo0v. OzZelby 8BLIGFS
ost L'é 00g8 ¢ ¢l Gl 00SeZ Sr1L  00/2 20- 004} 0088E 00C  0QO00LL OOOEBEHL or. G9 €0 0oles €0 goig  1000- L 20 09190%. 160LPY LBLIBYS
g8l £ 0096 €1 g0- Sl 008rL SGLI 0092 20 000L 0O00S€ SkIL (008€l 000.6l68 0sr 9L 20 008:9 ¢'0 060%¢ 100'G- © G50 QE6S0¥F. 0069FF 9B.LIBFC
0ce ¢c¢ 0056 e 20- G'lg 00obel S€v Q0L 20~ 002l 00961 O¥lL  O0E9  000F9E¥S goil  v8 £0 ooles €0 o2k  o00- € 0 OLv90PL Gl9iFP SBLIBYS
og9L  §%¢ 0oe6 12 e0- Sk 00202 16 ool 20~ 00LL 00Si2 SZL QOFLL 0008218S 06¥ 9¢ 0 0006. €0 oogl 100°0- 6 S0 08¥20FL 0882FF vBLIGYS
ggl 6% 0056 L2 g0~ <S9L 006vL 89 008 €0 c06 00882 091  00GFL 0001PLSS 0eg 8¢ g0 aoilg €0 gooz  100°0- L- Se'0 09F90F. S0B.iPF EBLIBFS
gel  L'¢ 00s8 G2 ©0- S0 0041 501 00LE +0 096 Q0ESE GBI  Q00FL COOLELvL gey 0% €0 0028 €0 gove 1000~ 1- 20 08180¥. SGellvk ©BLIBYS
gel L'e 00/8 ¥g g0 Sl coggl v8 0ose 20~ 026 0028€ Skl QUBFL 000.irlSY ose 9t [ 0oges 20 00le  Loo'o- - Sc'0 09190F,. SSLLFY 18LIBPG
gL ¥y oogit ¢'42 €0- ©8F 0005l 6F 0oes 80 0ge 00gEg 09  Q09¢t 00868 VS ogL §6 ¥OQ 00998 S0 009} 1000- & S0°0 S8090%L 0SL.FF 0BLIBYS
0ch L'e 00eol sve €0 8t ooLez IS 000¥ S0 000L 00/82 G561  000Et Q00SPL9S Qge t¥ g0 00se6 €0 Qoie 0G0~ V- Se'0 §G650¥. G/9.ivy 611/8%S
S6L <¢ oovilL g0 €0 ¢l 00e8l G2 QoEL €0 0021 000+l OLF 00iv OO0BGESBS ors <§ €0 00046 €0 00SlL (000~ 2t b0 698S0¥. 0SPivby BLLIBFS
g9 §¢ oorLL g€2 <20+ SGL 0099l £8 ooreE S0 00+L OOgke 04LL  QOKLL 000EOZ LSO o¢ OF 0 D0EBES S0 0oghk  1000- € SL0 02950%L GL9.pY L1LIBYS
ogl € pogs gse <0 9LL  00L8L 9F 009+ €0 006 002/ 012 QO0LSE 00848 1S ggk  S'le E0 00¥9L €0 002  LQO0- I- S1'0 00RS0¥. G89.ivF 9../8YS
0l¢ 6 0060€ 29 g0 §6L 00191 gt oosy  f'e 0gg  00evl S9L  00Ecel 000Lv) LL goz S 90 002s/ 60 088 Lo00- 1- 00 009S0¥. G19.FP GLLIBYVS
g5 ¥'o 0050 G422 ©0- S€L  006cl 81 000 #0 086 00Gic GSL 00501 OOOBPELG oo 9% 20 00s09 €0 0091 100°0- € S0 029507, 0S9.ipy PLLIBYS
Ssi be oogel Og co L1 00044 9¥ 0oLy L0 o¥6 009l 089+  00E¥l 00O0ZEL L9 06k OF €0 0o0v0L V0 0081 1000~ S L'0  00990v. Gealvy €L1/8VG
ger 6L 00cs g8lL 20 S 00481 1§ 00se ¢0- 06 00552 Ole  009vL OO0DLEL ¥S (00 ] N A g0 00gss 20 oore <2000 Ol 1’0 02950vL. 082ivy CLLIBYS
91 Ie ooge see 20~ Bl oovvE S5 gooe  £0 096 00E0Z 061  0O¥Z) 00DEZZES 092 GEr €0 00119 20 0061 €00°C S 0 0wwsSOvL OblLivy LLL/IBYS
(01 00e6 02 20~  §'9L 009l SY oovy €0 0c6  00LBZ S8  QOLLL QOVPG GG S€L gte  ¥O 00849 €0 0o¥Z2 2000 § 20 0EvS0¥L 00LL¥y 0L118VS
Syl 6¢ Q0illL 92 g0- g8 00LE m.m 00se #0 0OLL 000be OBz  0O0LSH 00DZ8Bl8P 0gé Ser S0 00858 .mlmw 000¢ <000 |+ £'0 S5150FL S90LFF 69./8F5
FE— ——— - ——
uz n 1L uL as ad d IN BN o N B e A a{ ng 413 o2 PO eD g eg ny sY By HLHON 1Sv3 31dWYS
-




0k 1’2 0088 G2 O Glz O00/LL £6 000 ¥O 086 00Z0Y 0B:  00SZk OOY6L B/ 062 8¢ €0 00ZL9 ¥O 0062 1000~ L- G0 0/6L0VL OOVBYY 9EB/BYS
p6  SeL 006S L  Z0- 6L 00/ v6  O06E ¥0 029 00292 O¢h 0020 00BES §9r 08Z 82 €0  0022€ &0  O0EZ 100°0- - 20 GS6L0v. OEZ8bY SEB/BYS
Glh g6k 0098 8F 20~ gTZ 00 /8 00LS Z0- 006 O00S9E O9L 00S6L O0ELL L4 O/ 66 €0 QOOLO €0 0092 1000- 2 20 0S6L0VL 0928YY VEBLBYS
0L €1 0085 YL @0~ 4 O06E 8. 000V O 095 00622 GiL OOBL QOLLy €4 022 vE 20 0068 €O  00BL 1000~ 2 SE'0 02080/ 0008YY EEBISYS
S0t GLh 0064 St Z0- @ 0098 08l 009 ZO- 088 O0ELy OZL  0OYBL Q0998 84  O0SP € €0 00825 €0 00 100'0- b= €0 OB0BOVL OMBLYY 2E8L8YS
0Eh  SSL 0098 S'ZL 20~ 2z 00SYE SO 00SE 20 098 002 Spb  0090Z 002ZZ OML 00Z S8y €0  00Y99 20 0028 L00°0- L- G20 0S080VL SOGLYY LEBLBYS
L ¥ 0089 g9 Z0- 8 O0ES €9 008y €0 09 00802 02+ O00/SH 0089y SEE 012 @ 20  00L0E €0  Q0EL 100°0- 1-  SE'0 0B2B0PL GLOBPY OEBLBYS
88 oL 00v8 S8F 20~ 9L  O00VOL 98  O009E GO  OvS 009l GSL  00GIZ 0OPOB Lk 68 GG €0 Q096 20  000v L00°0- & GE'0 63880V S2S9vF 628L8YS
Gt 2 o002 §92 20 S0Z 0098 8+ 00 O O0OL 00SZh OZL OO0BGL 0006LLZY €8  GBC €0  O0EOE €O 009 L000- @ €0 §2880V. OvS9vy B28/8YS
00h §Z 0088 S22 20 S22 0099 vS  00SE ¥O Q9. 0026t O6L Q0LOZ OODGOLG9F D08 B  ED 0098 YO 0062 L000- - 20 G6/80V. S089vY LZBLBYS
&t ¥z 006L ve  2Z0- 6k O006LL ZZ 00/ 20 O3 009vl 02z 0089 OOOSYLS'6E GEL S2€ €0 006y €0  O0SZ 1000- € G20 01880V. GL89yYy 02B/BYS
sel 27 0080F g9 ZO- 8L 0022, €  O06L ¥O OOl Q0S8 O+ 00BLL OOD6/CSEr 0SZ SE €0  O009GE v'O  Q0Sh 100°0- L-  GH'0 00/80V. 0089YY SZBLBYS
GlL 9L 008S 8L 20- 9l 0018 OZ 00y ZO- 099 OO6EZ OSh  00E8L 00066 SOv OFE O 20  00¥eE €0  008F 1O0°0- » &0 09/80v. 0G69YY +Z8/8YS
Gi Z 0018 ¥  ZO- <S¢ 008.L 08 00O ZO- 026 009G OiL 00SEL 00896 S6v 002+ 8 €0 0026y vO  00GL 1000- 9 G20 G9980P. OEOLYYy £28L8YS
gL L'z 006L S¥Z 20- g6l 006k 09 000 €0 006 0081 SSL  ODZZL 00098LS8Y OYC Z€ €0  0096r +O 0028 100°0- ¥ G€'0 0SSBOY. OEOLvY 22BLBYS
0l &L 0069 SL 20 SIg 0008 OEb 00y TO- 09 O00IE 00L 00,22 00BS. ¥&  OEE G'66 20 006 €0  00SC L000- ¥ G20 9BG8OP.L 0Z2ivy 12BLBYS
orL @'t 00k 02 g0 &3t 0082l S9L  00LE ZO- Ob6  00SYy 0SL  OOpYL OODELLOOL 085 SOF €0 00529 0 O0LL L00°0- Ll SZ0 OvGSOYL 09Tivy 0288YS
18 12 00E8 €2 20~ gOZ 00S0L O¥L 00y €0 008 O0OP/E G2t  O00BGH 00SOL €6 095 §'9E €0 0009 €0  00Zb 1000~ L= G20 OEY8OYL SIELvy 618/8YS
66 &) 0099 8 20 &8k 00S0L Skl ODSE TO- 09L OOVEZ GLL 009 006¥6 S'tb 02F G'GE €0  00v8Y €0  00EZ 1ODO- 8 G20 OVEBOV. SOvivy 81828KS
Q0L L1 0069 S6 O G6L O0ZLL OEL 00ZE O~ 008 O0SSE GGt 008/l 00896 S6  OFF GFy €0 00909 20  0OVZ 100°C- k- 20 SBES0FL SRELVY 218.8%§
v8 G9'L 00VS @ 20~ 22 005§ €L  00SE €0 00y 00S. @8 008G 00L9S §TE S9  SvL 20 0089k €0 002 L000- 2 0 GESBOVL 0L99VY 918/8YS
05 Sh 00vr ¥L 20~ 6 0008 gL 000 v0 098 005 6.  00JSE 0092 91 2 GEL ZO  00BLL €0  Q0SZ 00°0- 2 GE'D 96360VL OBE9VY GI8LBYS
60  S9't 008y SZb 2O~ gOZ 0008 KL 0062 €0 O 00Sr S  ODOSZ OOVE9 Gk 66 98 20 OQ0SHE ¥O 006k L000- € WO SOE60VL 000LYY ¥18/@vS
00! L1 0029 S®Z 20~ 4L 0009 OL  00E2 ¥O 02 0Ove GLL 0059, 000Z6LGBL L 6L 20  Q02E2 €0  QU6L 100'0- & SL'D 0280V OSOLYY EIBL8YS
1, rL 0068 8 Z0- 6L 00SS @+  008E €0 Ovr 0098 L6  ODGYZ 00SSe S1Z S9  GEL T0 0065 €0 O00E L00'0- k- E0 OZIEOVL SLOLYY ZL8/8YS
62 LV 00/ S 20- &6+ 008 €2  00Sv Z0- OvS 009+ S5 O0ZEC OOMLS €6 LGB 20  00ZLE €0 OOV 1000- §  L'D 06060YZ SI0LvF 118/8YS
[l 5L 008y §SI ZO- glZ O006E zL  OOSE 20 00 O00BL Ghh OOVEZ 000G VZ 8 84 0 0091 €0  00ST I00D- € S0 00LBOVZ OVELbY 018/8vS
Gt GLL 00ES €2 20- L 0098 ZL 002 O~ O2L 0069 OLL  OD/8L 000/5L0Z €6  ¢'GL 20 00928 ¥O 006k LO0'C- ¥ G1'0 04680vL SBELYY 608.8YS
¥6  Gr'L 0008 S¥L EO- &9 000, 0§l 00/ £0 02L O00SOF OL1  O00ZZL OOME9 S€F OEr €€ TO 008y IO 00LZ L000- 9 2D 99880V OZSLVP B08/8YS
88 L 00§ §S+ 2O @  O008E 62 00 €0 O6v 00LZL SOL  ODBEZ O0OE9 O G2k €91 €0  00¥8l €0 00V 10D0- ¥ SO0 S6BBOV. S/Sivb L0B/8VS
88 ZlL 00 € @0 L. 00K LL  002E @0 06 OO 9 Q092 00BE 9 O/ 8  ZO 00G6 €0 008l L00'- 2 S1°0 OLBBOVZ 085.vF 908.8%G
0/ S&L 00EF O Z0- 6+ 00l € 006 O OYE Q069 08  OOSEL OOVES L2 G2k €L €0 009t 20 002t LO00- ¢ GL°0 00BSOP. O0S9LYY G08.8YS
9/ L 008y Sk ZO0- GBL 006 @6 002 €0 08G 00952 @6  O0/b) 0066y ¥  OSE G'8Z €0 00696 YO 009L LOD0- € LD S2/80vA 088ZvY v08/8YS
IS ¥L 009 S 20- 2  00ZL Ovt 0026 G OvS (0OZE £5  008E) 00S8E §6» 0Oy O 20D 0002 S0  OOLL L00'O- ¥ 20 SA/80v. 09BivY €08/8YS
uZ N 1L u. 98 ad d N eN oN uN Bw e ¥ ©° np 1 o3 po e @ eg ny sy By HIHON ISV 31dWVS




- R
ggt e} ooes AL £D0 Sy 00952 OLL (010;27 S 0 or8  00¥82 SG1  00E9 (Q00V9E9. 0¢. ve 0 0ovSe €0 oovz  i00°0- - 50'0 S4vi0v. 0065y 048805
o6t ¥'L 0068 gG'92 €0 6 coler Syl ool €0 0004 002E¢ SEL  D0SS OQ00TOE L9 0021 €€ L0 00865 20 aogi  Lo00- - S0°0 Seri0v. 00BSPY 698/8VS
g5k 2} oov9  Gi g0 €l 009l S8F Q0% €0 008  O00HLG GLE 00491 0020L 96 08¢ S 20 00LEL €0 0092 (000 £ S1°0 GeLl0v. 0819bp B9B/8PS
ovrt 42’ 001 <9l €0 go1 006 GS¥l oore ¥0 00 00948 0L 00241 QULIS ©L 08 Ce A QOEsLy v'0 Goeg 1000 ¢ S'0 09980y, 00GO9br /[98.8YS
oeL €l 00gF  tL £0 9'¢cl 00SEL 02E 0062 90 086 009/9 O£l 0098 00098 S'6r 00§51 Gk €0 oogie v'o 001+ 1000 )- S0'0 §/580v. 00.9bF 998.805
Syl 8¢ 0088 S8l €0 ¢l 00cg 69 ao0ss 80 08 00522 99 00r0Z 00612 Sty OLE 6 (¢ 00s9r v'0 Qogk  t000- & S0°0 G9E80Y. 0G69YYy S98.8YS
041 §9'% 0085 991 €0 a1 0006 0¢e 0068 90 gce  009vS 96 oooel Q08ts ook o¥L fE A1) 00S¥9 $0 ocslL 1000 1- S0 SEEBOY. 0569¥y ¥98/8YS
g8l 9’} 0068 €2 ¢0 yAS oolel 0geg  0OLly S0 006 00508 82 00clLl 000vS v. 0111 S Ay 00zig 0 0ost  [000- L- SG'0 02280V, 0299PF £98.8PG
G0y Gg8'L 00l 6t £0 9 0000z 1S 00L& ¥0 Q06  00S8€ 08L  006¥l QOOVOLG9F Q2L  SE 'O~ 005¥8 20 ogee L0070 €1 S0°0 S81S0¥L 06e9vy <cI98.8vS
g9 2't 0oect S'lE  EO 6F 000v1 8% oole 90 086 0086L S8F  00€il 000ESC6L 0l €g AL 00g6% 20 6041 1000~ 2 S0'0 G9150v. 0B6E9PP 198.8PS
061 ©2¢€ 0o¥8 6¢ €0 g6 0086 1€ 0029 L0 08 Q0222 051  00C6l OQzZiL +9 0L g8 ¢ 0or0s 2’0 00EL 1000~ £ S0°D 0eskOy. 098Gy (98.BYG
0oieg € 0028 g% ¢EC g6 o008t OF 00F¥S L0 o¥8  00i¥2 96 00cit 00106 89 ogl  ob 0 00g¥e 20 QovL 10070~ 9 - oorrOvr. 0S6Svr 658/8VS
gsl é&¢ 009s &y @0~  §6r 009 9l ooEGt 20 005 00611 082  00J8L OO¥r¥ 8S 99 gle <0 0oele 2o 084 100°0- 9 S0°0 0Sev0b. S665Fy 898.8¥S
o0z 9% 006L €2 €0 1] 0050t 99 00es 90 0v. 00482 SPlL  O0EGL 0068L 81 S6L  9¢ g0 00485 €0 Qoge 1000- B S¥'0 0LEP0V. 0519FF [S9B/SFS
ogg  re I VA T AN AN el 0ogr 0g 006 17} o¥s 00201 85 00281 00668 0L <8 61 €0 oogslL 20 089 1000~ 9 500 05E¥0b. 0029%F 958.80S
Ok &€ Q0L S0E 20 gl 00EL vl oogs LI 026 0018 g'9r 0068l OOGGE 69 gL 8l €0 0088l €0 02 1000~ § L Sovvors QSkovy S98.8YS
0s¢ <¢& 00g6 S%c €0 S8 0086 G2 0098 L'k 0v9  00LZL OEL 0028 00455 1L £8 gc £0 ooesy €0 ool 1000 i- S0°0 SeiP0b. D0ESYP ¥SB.8VS
get vl 008 g€l €0 8 oozgl 98 00z 0 008 00292 Ol 00Egl 0086L L2 gic g9 0 0oreg 1o oope  LOO°O- - SO0 SvBrFOY. 09¢9%F E£G8/8YS
g6 &'t goo8 St €0 Skl 00801 SOL  00OF ¥O gesz  00ilE 01 0086l QOFpL €6 gge g8 L0 00699 20 ooee 1000 S 00 S2080v. 0929vy CS9B.I8YS
GeL  v9°0 00LL 1t g0 g aoegz €5 ooce ¥ 0 0z6 00%lg S8t 00Fyl QOLIG €S 118 SA 1'0- 00080120 ooeg L1000~ |- 10 028590tvL Se0ivr |GB.BYG
0ge SsH't 00¥9 S¥L €0 ra 000L: GEL  0Q0%L #0 08 00681 68 0oés  0o01eesg ogL 9¢ Lo 008zy |10 ooet  H0D0- - S0°0 098402 SOSIvP 098/8%S
(121 S A ¥ poLL g2 0 al 00zl SeF 00l ¥O 026  (00See 0§t  008¥l OOOVELOB b5 &8 10 0029% 270 00k 100G~ S 820 §/S.0¥. S0BIFF 6YVBI8YS
ooz 9t 0089 02 €0 Ll 00l0L SEL  006E S0 0¢e  00i88 0¥l 00991 0082. 68 0er g8 €0 000¥S ¥°0 0002 1000~ E- S0°0 09ci0v2 OLOBYE BFBIBFS
s9L  ¥'¢ 00l8 62 20- S0¢ Q00et 09L QO0lE 20 00LY 0089¢ 0ZF  00ecl 000:9199 008 ¥% £0 oorve £°0 0091 100°0- © ©0 08ecl0¥. OLOBYY LV¥BIBYS
gsL &1 ool g9e 20- L Qor0L Scl ooge 20 0g6 0088g 08L  00cSt (QO09¢Elas 00s ¥F €0 0068F 2D 001 100°0- € €0 01409, Selsby OFR.8rS
06 Se’l 0004 vl 20~ S/ 0008 OvL 000¥ €0 ore  0020f sSgl  00SBL (OBBO /S 0se & 0 QoEsy T0 00ce 1000~ € €0 G2Li0v. Ovi8vr S¥BISYS
orl 9% 00z6 (v g0 L ooeetL v 009e 90 098  00SLE Q91  QOBEL 000SLEETY 06e EE €0 0068¥ 0 0001 1000~ S GZ'0 08990¥L OLv8YY PYBIBYS
gl L'e Qoo Gee 20- S6L 0088 02k 000 €0 026 008iE 02t  009ZF Q0CLELEY 0es g8Fr €0 00897 €0 goilL  100°0- |- ¢'0 08690v. 00S8YYy CE¥B.8PG
Gt 2¢E 0029 g'sE €0~ B2 0oes €€ 00ss S0 089 00S9L 094 00952 0029 ¢9 G0l SeC €0 Qovse G0 Q08F 100°0- £ S1'0 00020y. Gegsgbvy ovB.8YS
0gt I'e pog8 &€z <0  S6L  Q08LL 29 oovr S0 006 00042 S8+ 0020 00001 1B egt g8y €0 ogger 20 oage 1000~ - Geo 0seL0v. 0/88¥F  LPBAGYS
[110] S Q0L9 18 20~ €2 0095 8% oo 90 085S  008iL 0S8t  009¥C 004G SOF GSL  §€2 S0 008r¥e S0 00¢l 100°0- € SO0 OPEL0v. 0BEGYPY (OPBLBPS
0ét ¢ 00E.L SS¢ <¢0- G0z 0058 *tb 00lr €0 008 00S9¢t 99L  OOLZL 00GISLG9F DD SE g0 poLie €0 00sk 1000~ € £0 SpLiL0v. 0./98vF 6EB.8YS
56 Se’l  00L9 S€L ¢0- g8l 00%8 6L ooey €0 029 008ve OLL  00BlS 00¥SS 8F oge €2 20 oorle 20 gote 100°0- |- S0 008£0v. 0198¥F 8E8/BYS
gt €7 aove 64 <0 S 0098 9F 0or8 60 089 008 O£+ 000GSC ODESS §'i¢ 02C 5S¢ o 00980€ ¥0 0ok 10070 ¥ S0°0 0£8/0%. 0/98Vy LEB/BYS
P, I S N S S e
uz n 1L uL qas qd d IN EN oW uw BN e b | @4 no 90 0D PJ €D g Eg ny sy By HIHON 1Sva 3I1dWYS
R




g6l L' ooge €1 o gl ooeel OEL 0082 €0 006 QO08ZE S61  00SSL 00099108 009 8E 10 00is9 20 oogg 100°0- 9 S0'0 §80/0%L S92.ivF POBIBYS
ole @ 0020l ggt 20 2 006€¢ €6 00ee G0 Q0L 0QO00LE ObE2  O00LEL 000SLL9L oty LY L'0- 00EL6 0 ootz 1000~ 1- S0'0 0B60L0FL SBEiPE £0B.89S
06l @ oogL SvE 20 ¢l oossl 0§ 002 ¥0 096 00LlY G54  OOL¥L 000ES) L 0L vy ] 00¥gL 20 00L2 1000~ LE S0°0 08607. O¥Elpy <06.8YS
ole 81 0oo8 o7 20- &6 Q0BiL 18 00se  #0 096 opiie DlZz 0Oi8L 00966 18 oge sv 20 0099L €0 oole 1000~ 01 SL'0 0880, Gielby 106.8YS
GEl  98°0 00288 ¢gEl 20 S50l o008l 6l 00ge €0 ory  008LL LL 00E2C 00295 58 <8 g4l 1'0-  006LE 270 oove 1000 ¥ §0°0 0ge60P. SevSrr 0068.8%S
g9l sg't 00BL G§6L 20 58 oolel 8¢ oogg  ¥0 085 0082l SElL  QO00GL O0008BZELS g6 S¢g 10~ 00EPy €0 0082 1000~ ¥ §0°0 08880F. 0S6v¥r 668L8VS
(U] S cooB  Le €0 1 oors Q¢ oole 90 ol Cooeg I8 00EYS 00481 S8 98 g9t 1'0- 00182 20 0062 100°0- } Ge'0 Se880F/. 006vrF 968L8YS
¢l  6¢ 0099 0O¢ e0- ¢ oosze ol 00a. ¢0 095 QO00l Q22 00LEC 00MLL 8B ¢l ot 1’0 golee 0 00ZL 000 € S0°0 0LEZ0V. Gl6brPP 168/8VS
vt 9’1 oova o2 ¢0- g'Gk 00ge Lo 0098 €0 0ir 0090L S8l  00SCE QO¥l¥ G¢F 06 §'at  I'G G0ice €0 goLL 000~ ¥ SO0 DS9.0v/ 008SYP 96BL8YS
Syl 890 0045 6 20 009 SHL  OOFy €0 095 00egec &g 0090 0088% B9 ooe 44 0 004¥E 20 009t  100°0- § S0'0 0260¥. SILSPP G68.8%S
ot ©¢ 0065 g9+ 20 0z 0088t SeL O0¥E V0 08, 000z¥ 002  OODFSL DOFGL 0B 0o Sle 1'O- 00808 €0 001 LOO'O- © SO0 02080F. 002Ghr v6R8YS
gel  S9'F 0065 IE €0 St gog6 001 002 S0 029 00ste 16 00L0C 00069 65 08¢ &§2¢ |'0- 00Ser €0 oo6k  1000- £ 62’0 S2e80F. S59s6vP £68.8FS
g9l Q'L 0049 G6) Eg0- SEL 00€8 022 002 O org8  009¢k 8 00641 00¥69 64 08L €€ 10 000is €0 0081  L0OOC- & S2'0 GigBov. 062Svy ¢68.8YS
091 L' oo¥L OF A 8l oozgl 06 ooge v0 0oL 00Sle SO 006Z1 QO¥P86 09 orr G2 Lo 0068y €0 006l t00°C- 9 £0 SLG80v. 008S¥y [6848VS
SiL g6+ Q008. 8l g0 ¢l 00sSt S/ 00gE ¥O ok6 00985 S8! Q0SB Q00¥8 66 08¢ ger |0 00Lye €0 ool 1000- | L0 0S1ZOpS G99Gkr 068.BYS
G/% L 00s8 Ot g0 6 oorle S 0062 €0 0Z8 00S6E 09l 00Sle QODDOSIES oig g 1o 0geve L0 0oLy L00°0- ¥ SO0 0ZD20v. 0E95vy 68B.LBYS
g9L GLL 008L 82 €0- GEL 00¥Bl S21  00ge 20 o8  00le¥ 96 002. 0QOD9LLER oy GGE 10- 0088 20 ooee 1000~ L G0 S8/90¥. GE9SFF 888.8¥S
1] S AN 0008 G0OL 20 &8 00gSE 001  O0¥E §°¢ 08/ 0098t 061  0OBB! 00OVZE ¥6 pgg g9 10- 008LL LD 0ose  100°0- 9 S0°0 06/90%. GS.GbY J88.IBYS
041 €L ool Gl ¢0- €l 00sgt Sgr 004 ¥O 0BZ 00S9% Skl 00902 O0DGL 96 gsg 6 L'0- 00608 20 00i€ 1000- 8 £'0 S1990¥. 0069¥Y 988.8V%
GGt Ll 0058 %6 Z0- S8 poso) S0 000 €0 ov6 0049¢ SZt  00LPL QOOSELQOL OlE  OF L0 00SgL TO ooze 1000 § GE'0 08090, 00S9PP G88.8YS
gil 660 0Q08. 9L 20 6 00SLL S1L 00LE €0 08 002ly GLL Q0ESE 000S01 S8 ore g6 1O 00gz28 20 oove 100°G- € £0 0.090Fv. SvrorP ©pBRL8FS
SEl L oolL  SL ¢0- £ 00/2gg ¢l oot €0 088  0044€ S8l 0OLBL 00046 19 09L 52 10~ 00956 L°Q 009e 1000~ € G1°0 00£90¥. GEEOVP €£88.8%%
0l 691 008L ¢<d g0 L 00SSL SEL 005 €0 ob8 006ky SLE 00S8L 00L0G 8% oLy vE LG 000LL 20 005e 100°G- £ &0 92PooF. 0Z19¥F E8BIBYS
06l 860 00l B co 8 ooeyt Ol 000E ¥O 008  00¥Ov Skl 009GL Q0688 L6 ore Sty L0 00L04L 17O 00/ LOOC- ¢ S0°0 05¥90¥. 0O029rYy 1B88.8Y5

20 59990¥. 0129%F 08BL8PS

—
1

SBL €80 009L g2CF TO 98 000st 0EL 0062 E°C 0g8  00Y8F SG1  DOOBL 0DESB S6 oor §6E 170 00e8L €0 005c  100°0-
651 280 oo¥e Sl g0 g6 ooL6L G2L 002 ¥0 0re8 00ger S5l 006kl 00BEB &1 gy SO0 €0 aovle 20 008e OO0~ 20 5S890v. 099y 6/8.8vS
Get 680 0069 §9 g0 9 0089y S0L 0O¥E2 €0 02, 00gi€ 091  Q0BEL 00888 €L 0gg ¢t Lo 0o0sL LG 00¥e  L00°0- SO0 09890vL OFIS9Py B.8.18VS
08t S¥lL 0098 6 c0 8 oovel g€k 00l €0 098 00LPF SSL 0Q0E9L 0005108 gey L& L'0- 00048 L0 00l 1000- 8 S0°0 S0LL0VL Q909VY [/IB/8PS
gl 180 00iF L) 0 Ggl Q026 008 000t ¥0 098 00iv9 S8 00¥0lL 00155 99 006 S4E IO 00es9 €0 gozi 1000~ - 1’0 0S€80vs G29SFY 9/8.8¥G
16 'l 00 g2 20 S'LL 0DEsL SEL 00gE €0 o¥. 0O0/8Y 00l 0092 00265 99 ok £ 1'0- 000¢6 &0 aogt  100°¢- Ot 20 06080F. ODSSPF G28.8v5
00k 6 o008y &8l t0 L1 00g82 t6 002 S0 08/ O00E9E Szt 00e6 00082109 oge Lt L'0-  0008ELSO o0tz LG00- ¥ S0 S8640¥. 006SPY ¥.8/8vS

—_
] ]

s81 6L 0068 &ve <0 ¢6L 0Deyg 0el 0092 +°0 098 0085 GBL  O0FS 00006118 pos 8% 10~ 00ELE ¥O 008  LOD'C~ 1- L0 08G.0%/ 08BSPY €/BLBPS
92 g2 008t Gl ¥0 1 006LE 16 000 ¥0 00L OQUlLY 022 00891l 00iFL V& 00e 62 L'0-  0000E1G0 0ose 1000~ |- G0°0 08G/0FVL 006SPY E.8.8¥S
g5t 660 0068 G¢l €0 b 0099tk 081 00ge ¥O 08. 00icY €8 0095 006¥9 Q0L  OOS 34 A 00ec8 20 000E 10070~ €1 SL°0 00¥Z0v. GS8%PY  118.8YS

uz n AR Hi qas ad d IN eN o uiN B e A ad np 1D o0 P2 B 19 eg ny sy By HIHON 1Svd 3I1dWYS

® ®



T

681 g6t 0059 SO1 20~ Geg 008§ €€ 0000L 0 O0c/  00ZBY 0O8E  0009F 0060L 69 121 St Al Ooiee 20 0051 1000~ 8 €0 S§L2907. 0LPSPY BE6.8YS
G/l 90 0B g¥e 20 6 poeeg 0¢t  006E S0 Q00 0089€ 022  00¥91 000S2E¥L 0gs  ov L0 00646 €0 0082 1000~ - g1'0 02/90¥2 GobShr LEGIBYS
74 A 0099 Gte €0- 8l 00004 SOL  00¥9 90 083 00/¢e 06 00/9[ 00¥99 06 aee g9 10 00655 ¢0 0ogr 1000~ - £0 098900, 0LPSPP OE648KS
00 SLL 008, GeF 20 4§91 0066 EL 00l9 0 09. 0066c O£z  OO06S! 00606 28 0ye g9t |0 00505 20 0052 1000~ - S¥'0 GEYSOP. OLE9PF GEBL8YS
ol 2L 0008 /L1 ¢0- '8 0068t OFL 0048 ¥'O 006  QO¥S¥ SHL  00LZ1 QD9E8 26 0sg Sy L'0- 00448 20 ogge  L00'0- € £0 GrpSOPL GEESPV PE6LBYS
1 TR ooes LI c0 z 00%¥Ee SS 00%e 90 000F 00E2E 0% 00291 Q00CLLSL pog sor 10 00006 20 gogz 1000~ L- 500 09/50vL 08€9FYy ECE6.LBVS
0le 61 0096 Gi A A 00481 ¥4 0o6e  +0 096 00€6e 0l  009¥) 0C099iEL Ole L¢ L0 o8l 20 0082 100°0- k- 50’0 SE8S0P.L GSFOYP 2E6/8V5
g5l g9t 0008 92 ZO- O} 0orlt S0l DpoPE €0 098 00le¥ 0SL  00E9l 0OOveE |8 coe  gor  H0-  0066L €0 0oge  H000- € b0 §98S0F. S9VOvy 1£6/8bS
oLl &L 006L St ¢0- g 00ec6t S0L  ooveE €0 0¥8 0O0cl¥ Oct  00¥eEk o002yl |8 0ge  vr L'0- 00548 1O 0ose 1000~ S g0 65850¥. O01E9¥P 0EB.8VS
G/l G&'L 000L &8 €0- §GL 00¥6 99 0oL ¥0 089 00¥62 S61 0044} 0OFOZ 84 g6t g¢ L0 0096% <0 002 10070 ¢ 20 01850F. 5865¥F 626.8YS
Ok G5+ 00BL &I 0 e 0020i €L goor 9'G orZ 006le QLL 00821 0OLM. D2} OBl 9% 20 008gg €0 oore 1GOOI 40 GEQS0V. GOOSkF 926/80S
gsg €'} 00g6 g8t 20 FA 0056 61 ooy ¥0 0g6 0069 G8 00281 0068L SLL S6L  gevy L0 00v95 €0 006 1000 € §9°0 €/860¥L 0.09%F [26/8vS
S/L g% ooel 9l 20~ gL 00sgh S99 0ol G0 org 000L€ SEL 00891 00gcl 8L oSt eF £0- Q0009 €0 0ove LO0°0- & 1’0 Sy9sOvl Ovesky 9Ze.BYS
0Lk S@ Q0gL S48 ¢0 Ll 0090} P4 Q0LL  ¥0 03/ 00gle Ogcg  OOPLL 00608 OB ggg S¥e 1’0~ QO0LvS 20 009 1600- 6 SO0 S5950F. D96%PY SZB.IBYS
ozt g% gosy ¥i ¢0- 6 0099} <6 odie €0 0¢8  00LGE OEl  Q0S2t 008LL 8F 0s¢ & 1’0~ 0088 VO 008z 100°0- 8 20 0/¥S0¥L 08/SPF vPEGIBYPS
ogL L'} oorl S 20 56 00llz 98 ool +'0 006 008%¢ 061  00¥PL 00S86 L.L 092 ST 10 00206 20 0052 100'0- 6 SO0 G6LS0VL GEBSPP ©26.8YS
0Ll ve goeL gt 20 ¢l ooryL 8F ooey SO 0¥8 00¥BZ QLI  Q0O¥L 00S6L |8 ogl o 1o- 00PL9 €0 00ce 000 k- S0°0 S¥TC0¥. 026SPE ce6LBYS
111 S S 0oL i [ 56 005, €92 008 #0 089 00i¥C 68 Qoget 006ES £9 8 g2 10 0088Y €0 008F 100°0- § S0'0 OV2S0¥. 0¥6SPF 126/8YS
gLl €% gogg g8l &0- 6l poveEl 86 oogr  £0 028 00GiP 581 0059} 00L0L OB ove S/ L'0- 00889 €0 ooce 1000~ 61 §0'0 0%250¥. 0089PF 0T6.8VS
0gL 9% 0014 St g0 1l oosel P oory S0 008  008¥C 0% 0062 0029l 21 0le 48 10 ooges 20 0042 100°0- ¥ S00 S2ov0¥. Ov6BSty 616.8VS
ggL 981 0088 e €0 8 00e6) 29 0oLty S0 0001 0005 SS¢  000SE 000BLL99 s8L 8¢ ] ooro8 €0 Q0iL  1000- 8 1’0 0B6YOYPL 0865FY BlGI8YS
g8l ¢%¢ 00001 S2 AL 6 00s6L LY 000s 90 086 008/2 022  0O6¥L 0DO9LL 8% peL o L0 oorig €0 0002  100°0- !- &0 S66Y0¥. GROSPF Z164BYS
0/l $80 00gL g€t €0 SHE 000t} QZL  QOBE VO 082  0OiBY OFF 0098l 00SBL GLL  OEF PP 1o 00g59 €0 0062 E00°0- 9 S0°0 980BOFPL OL1ivFP 9L6L8YS
94  SIL 0088 AL 20 1L 00e0lL 06k  O0CE €0 026 0096y OL} 0029 009¥8 SO} 0BL SGF 10 00es8 ¢0 golg 1000~ 9 Ge'0 §5620¥. Gl19vy G16.8VS
g8 9t 008 961 20 L 00g¥L 022 00¥C¢ S0 00L4 0Q0¥ES 991  CO0S6 00099t 88 005t <9 b'0- 008 €0 0094 100°0- k- L'0 008L0¥. 0S89¥F $16.BYS
1= S 0049 £ ¢0- ¢t ooigg SiL  00ve €°¢ 0CLL 0066¢ 08L Q0L 0Q00L¥i0L 096 9v 1'0- 000G0L<E°0 00le 00°0- £ G20 06040v. GBliVY €168V
oeLt gt 0ose g§1L 20 §L 00602 0SL  009¢ €0 086 0008S Og!  0OSOL 00966 89 10151t B 4 4 L'0- 00060LE0 008 100°0- 21 S1'0 SIeL0¥. G269FF CIB.8YS
0te Vi gogiL 59t 20 £ 00ELS 66 ooge €0 00l ©0lvE SPL Q006 Q0066L I8 09F S L0~ 000201 2°0 008¢ 000~ O £'0 OFHIOVL 0S0LVF 116Z8FS
oL Sgt 00LL SLL 20 113 0089} 0EL  000E FO 0¥8  0096% 091  00lSL OOtV 68 0y Gir 10 00088 20 000E  t00°0- 2 10 0B1L0FL SOLLPY 0L6L8YS
g6l gl adaL GS g0 9l 00891 F8 000z ¥O0 Or6 00Sle Oge  00S6 00006259 0ce 9g b0~ 00659 L0 0021 100°0- V- S0°0 020£0%. 080LtY 606.8vS
061 e 006 gvL TO0 L 00gee ¥S goze €0 00lLt 00092 06l OOl 0009228 00 €Y 0~ 0006 €0 0082 1000~ L G0°0 §8/90%. SOLAPY B806.8%S
g6 ge'l 0058 Gi 20~ g6 0029+ 00F  00SE +0 000F D0DO0LSE SOt Q08LL 0000€16. oLr  OF ¢0 000 20 009 000~ & S0°0 S9B90V. OTclivy L06/8YS
S6FL 660 00E8 S¥L 20 B oovLL OFL  000E +70 0g6  00Esk 051  QOPSL Q0000 L6 o B 10 008z8 20 gooe 1000~ - §¢'0 GEB00VL Q9LitY 906.8vS
0ge S5k ocm_m FAS 0 L oofzr 021 009 ¥O 098  006i¥ SEl  0QO¥GL Q00LOL 66 o0y SO0 <20 00+99 20 0gle  L00O- 8 GO0 02690FL 0BLiry G0GLBYS
I

uz f 1L L) as ad d IN BN oW U Bw L | o4 N 12 09 PO e g ed ny sY By HLHON 1Sv3a 3ITdWVS




L1 880 OO¥8 &2 g0 g2l oor9 £l pogy  #'0 09/ 0096 Gyl 0086l 00051498 <S¢l GOF 20 0018¢ 1'0 GogL 10070~ ¢ £0 06v60¥L 099¥Py L0088PY
06 SEE 00SL 8l g0 ¢'8L  00S0L &t 00€e 20- 088 00Ell G2IL  000ZZ Q0002LS'ce L6 8l L0 00v8E 20 0082 1000~ S SO0 08v60v. G89rPy  G00BBYG
68 980 00LL 2t £0 Sl 00v0L 91 oogE €0 026 002gl O£l  008iZ 00V9Z G'9e GHL  §8L g0 0080F €0 oore 1000~ £ L'0  0£860v. 000SYP S0088YS
16 88°0 008L 6 g0 112 006y L@ 009  ¥0 00S 0OGEZl L9 00552 00229 6€ G0 8l 20 006t¢ &0 0G0 100G ¥ 1’0 OkE6OvL D8ESPY  rODBBYFS
og 890 0068 S€b 20 SIL 0008 ¥l oog8e 20- 0¥5  0OvLL GOV G080 00EvL G'62  00F GI A Qoiee 20 o0ge 1000~ ¥ 20 5S9260v. 082Srr €0088PS
£8 68°0 0029 g5OL €0 8l aogv L 00i¢ €0~ 085 00E6 Syl 00S8E OOPES 92 173 L3 L0 0006l €0 6oL 000~ € S0'0 SEve0y. SES9vy 20088FS
98 560 0062 93 £0 SvL 00y ¢t 006 ¥0 0l 0086 /S 0011€ 00969 0F oL Fl 20 00e8l €0 002e |00°0- € G0'0 Geveor. 09sSky  10089YS
Ggt  g¢ 00/01 2z 20 GSl  oovik OF 0ovy G0 000l 00FlE Sek 00L&t 000LLL9Y 09 Lé €0 00e8L €0 000L LOD'O- ¥ G0°0 S6.P0F. 098SPF 596285
St 971 0058 S0l €0 18 0029 8¢ 00it G0 08L 00lL¥e ¥L 0052} 006SS €S oglL 8¢ g0 0ovie 20 008}  LO0O- ¥ 1’0 SE8F0¥. GESSHY POB/BPG
58 £e 00z 12 g0  gee ooer Pl 000zl £°0 009 0026 061 009/¢ 0090. §'8 68 g¢l ¥0 006¥¢ 20 4] L000- 2 S50 SC8vOr. S/Z8Fr £96.8PS
otk g1 000L Lv c0- 0¢ 00kl Ol 0oFLL €0 095 0059 S2b 00961 00449 12 0cl LE €0 aavsi &0 ore L1000 ¥ L0 OPISOY. D8LSYP C96.8YS
g9t TF¥ oorL 02 Z0- Ge¢ 00cr 02 0028 I'0 0¥8 00¥9 092  0OPSI 000/629€ sel 11 ¥'0 008ig 20 0% 1000~ 1’0 OFIS0b. OZEStr L964BYS
06 €1 ooeL 6% ¢0- sl ooreE 09 000F g0 Q9. Q0L6Z Oiz D062} 0DEBY +9 691 9 [y 00vEg 20 00se 1000~ - G0'0 06eS0¥. 0SGSYP 096/8%5
gL S8'F 008 geg 20 )L 00gle 8L 00EE 20- 000L Q0842 01 0042} 000EELO0L 0gz ¢¥ 20 00086 <0 0002 1000~ |- L'0 99290y, 09¢Shi 656876
Gat e 0006 sS'eF Z0- €8l 000L 92 00601 90 09, 000Sh 081  00E¥Z 005928 e gel  ¢ce £0 000i¥ 20 0021 1000~ ¥ S0 00¥S0v. Ovgoby BY6I8YS
£6 ce oore 24 ¢0- 62 ooie Ol 00921 ¥0 095 00l6 01€ 0026C 0086% S8 L4 L €0 00¢ce Z0 008 1000~ ¥ Sy'0 0LYS0y. SS2shy /96/8%%
00l 980 00¥B &8l €O~ G0+ 00S02 ¥O 00¥F 20- 026 00gee G5 0086l 00LeB 99 =1=18 34 €0 00228 10 002 100°0- 2 SL'0 04950¢. O€gSky 0S6.8V6
e € 00E6 6 c0- g2 ooLL 02 oové 80 or8  00vSL Si 002ic 000LLLSF S 92 ¥a 00G6E £°0 gorL  L000- ¥ ¥0 00950y, 0B6PYr GSB.8YS
£6 9¢ 0018 /6 ¢0- §4¢ Qoee B oolgL $°0 0pS 002Z 002 Q0EST 00809 S 88 6 g0 00041 20 )4 100°0- ¢ Ge'0 Ge9%0v. 000SYYr PG6.875
16 ?9°0 008L SGI €0 HE agvs  Sc oore 0 0l  QorOL 19 polle 00298 ¥ 0Bl 6l 20 006g€ €0 0oy  100°0- | €0 0}160PL 9S9SFY €G6/8Y5
88 I60 0028 el g0 g'6L 006v OF 008c €0 0S¥ 00ZLL S0E 0099¢ 00gSey gee S¥L  GSL L0 0080¢ £0 gosgz 1000 € S0°0 05680+, 089Sty €96/8%S
0ol gzl ooelL Z) 0 ¥l 00g8 0Oc 00¥e S0 o6 0020l g 00cge 000L6 sor Qil 6l (Al Q00¢se €0 00LE 100°0- € g0 O0veeoyL Seysky |1S6.8v5
66 ¢60 0064 €I g0 Gl o062l SOIL  00se ¢0- 082 00PBE SL1 00Z8L 00E0L +9 0ce €g €0 009€9 |0 000t 1000- § S0°0 Sfc90FL O19SPYy 096/8¢S
S0l S0 o098 ¢l 20~ §0L 00lcE &8 002e €0~ Q2! 0095t /8 00¥91 0056/ 99 08¢ 498 Z0 oor¥6 10 000E HO00- V- SO0 01e90FL S99SFY BY6/8FS
0oL 860 009L €€ g0 6l 0o0F6 69 00s9 20- 09, 00LLE Syl 00ZLE 008V6 95 gEc  9¢ e0 ooigy 20 oove  10D0- 9 SO0 OF090Y. 0B9SYY 8Y6.BPS

OLL 960 006. G6t 20 &SI 006 SHL Q08¢ 20- 092 0Q098E Q0L 00T 0000L #B Gle S48 <0 006es 20 oogec  L00O- Lo <0 09090%L 00/S¥y Lv6.8FS
SlE 260 00¥8 L1 g0 §9L 00irl £8 00er &0- 008 00802 96 golog 00028 09 oit  Ssee 20 0029 10 0092 100°0- ¢l 20 0S090%! SESSPY 9V6.8YS
S0F €80 0026 gSvL 20 S§i oosyl 04 0008 20- 088 008FE OQEL  009P2 00S.8 0F 0ic &g 20 00999 20 009¢ 100°0- ¥ S0°0 52190v2 08vSPr SPE.8PS

=/]8 3 0oeL ¢ 20~ G+ 00LOF 29 006L €0 00/ Q022 0BZ  008/.¢ 0009L 2§ 00 8¢ £0 000LS 20 005¢ L00°O- £ 1’0 S6190F2 06vSYy Yro.l8vG
§61 Gi'L 0048 LE Z0 S§'0L  00Fel 00 00l PO ovg 0059k GLL  0OLelL QOO¥L 18 02 gSer L0~ 00699 €0 009e 100G~ I+ €0 Gie90vL 08rskr Ev6.I8FS
GEL ¢'@ 0005 09 ¢0- /g 006r L 0oeZL 90 00S 000Z O0SE 0029¢ 00895 S9e &S0L S0l €0 00451 20 08L 1000~ £ S0°0 0SE90%L SCESYY <P6.BYS
g6l EC 00il st €0 Sl Q0181 V8 oovr 0 096 0062 0PE  G0EZY 000HIE9L 08e  Se€F 20 ooigl 20 oove OO0~ k- SO0 09890%L 0Oyesvy |P6/8¥S
sl 81 008G @8 g0 e oote 8 00LLL S0 029 00S. OeE 00882 00060LGLE €6 ¢t 1o oozel VO 084 100C- 9 L0 GES90¥. 02eShy  OP6L8YY
00e 1€ 0048 +v g0~ g2 00est Ok 0098 ¥OD 098 00LLF OS2 00ScZ 00E96 26 ooe eV L0 0051 20 ooge 1000 L) S0 0PS90V. GPESPY 6GEB/BYS
e T e T N T S
uz n 1L uL as ad d IN EN oW U B eq A 84 no 10 ) P eo 'd ed ny sy By HLIHON lSv3 3T1dWvs




ol oo . I T S ——— " D ]
18 oe 00sg 8¢ 20- sez ooel [/ 0046 €0 0Ly 005 021 OO0sve 00S6¥ Geb SO 9 £'0-  0o¥et L0 L00'0- | S8'0 0£520%. SLZIvy 6L088YS
Gl 22 oogg  8e Z0- &¢g 005k 9 00201 €0 gctr 000§ S8L 00942 0Ov¥sy S'2t 18 58 t'o-  oo9zl L0 1000~ L- 90 0L290vL 0S9l¥F 8.08805
¥B8 2'é 006¥ 99 g0 S$5¢ 026 8 00L0L ¥0 08t 00.v Ole  000€Z 0068E Pl |72 9 b'0- 0086 L0 1000 GL'0 01290PL 00LiPP  L2088VG
¥L 58'L 008y 0F 20 ge oot L oogge S0 09  00iF G631 00098 008ve vi 6 g'G £'0-  OOLEL 1O L00'0- 1 §5°0 02e90¥. Slveyk 9.088r9
¥ ¥l ooy g€ 20- O¢ 008L 9 00roL 20 oye 00vG S8L Q092 00LEE S0 19 S 10~ 000Zh L0 1000~ L ¥'0 25e90¥. OLyery G.088FG
g8l g8 G6ogs 0gl g0 G2 op9z 9 ooLs S0 098 009 O¥S Q0SS 0006vegl 59 S'6 F0- 0091 20 1000 2 S1'1 22290¥. S./8¢vy v.098YS
28 £e 00l Gl g0 le ool 6 006L1 20 Oby 0089 02 00€0€ Q0L6E S21  ¥6 §'G Lo~ 002LY L0 L000- € L0 09/50¢. 0O6ekyy €£2088¥S
49 X 0ovs  ¥E g0- 99 008 9 009. €0 026 006F O0¢€ 00822 0008S ¥l (73 g9 £'0- 009t 10 1000~ € 90 G2190¢. SGelery 2.088vS
16 15 00gs 29 ¢0- re oor¥e 2 0062 €0 02 000 022 000lE 0OEl8 #I L6 g9 1’0~ 0099} 10 L000- 2 90 0c8s0v. Gecepy [2088YS
¥8 gc goog  +9 A oggL S 00201 S0 Orr 000G 082 00082 00BSY €l 0L 9 10 gogel 10 L000- | 80 S9250¥/ BS6LYY 02088F%
oLk ¥e 00es Er €0- 922 096 61 00t 90 08¢ 00l6 0elb  0082c 006Er 02 18 gzel  V0-  D0OSE 20 1000~ ! 80 0LvbOF. 02060F 68088YS
oo ¢ Oogg g6 20 o6l 0ool 81 ooeot 90 089 008 86 00goe ooesl g8k G5F €l £'0- 00061 L0 1000~ 1- Sl 0Ev¥0bZ OYISPYF 89088YS
syt g€ o0ogs  |e co- 9t gogle 09 ooee 'O 000F 008S2 09€ 0002l 0009S|SF 0¥¢ &6 10~ 00Es8 20 L00"0- 680 S96¥0¥. 00.SFy Z9088vY

¥'0 080.0F. QSL0SF 99088YG
S0'0 02e0PL 0lesky 22088YS
S0 Q2oL 0O¥eSky 0208BYS
G20 S020L¥. OLOVPY G2088YS
GE'D 02¥DLY. Sigvby P208BYS
00 00¥0LPL OE8PPP £208BYS
S9°0 0820+PL 099b¥F <©c088YS
S2'0 0020LY. 0Z9FPy LC08BYS
GO0 or90lPL GLSPRP 0208875
G9'0 00401¥L 098vPP ©L08BYS
S¢'0 0950IpL SO0SPY ©L08B8YS
S0 SsEv0ly. SGeary  L1088vS
SO0 §9501¥L OL¥Srr Q108BBFS
20 0veolysL 08Py S1088YS
V0 Se20lvs ObiSPY ¥10BBYS
€0 G2L0IPL GSS5YPF €1L088BYS
S0°0 QEL0L¥vL G/S9PYP Ei0BBYS
S1°0 0800LP. OPSSYPY  LIOBEBYS
S0 §8260¢L SOLGPY 0L0BBYS

G601 Gt 00y <91 £0 4] 0os  de ageL S0 gg8e  00i8 G0 OoF.lL 008SE &Z ol g¥l 20 posg 20 o0ly  LOO0-
6. et 006y G2l <0 =18 oort Ol 008s 20 08e Q028 Ol  O0¥ce 00¥ee Sve 001 G4 20 0000t €0 099 LO00-
OLL 85+ 00LZ 2 [y 8l oo¥s 9l 0048 PO 009 002LL OV 006l ODSES g€ GLL G9f €0 00¥5¢ 20 0det  100°G-
0gl 8% ooge G9¢ 20~ @ 006l S oogL &0 009 0088 02z 006, 0009LLGBE G6 6 (A 00041 20 0v9 L00'0-
001 6L 00g8 992 20 02 ocosL Ol oogsL ¥0 ogr 00¥8 8L 00¥rz 00148 €6 50¢ 66 £0 ooget €0 o¥s 100°0-
98 gc 000os 9GL 20 Ll 08s L} 00LL €0 0/€ 0025 S8 0o/ve 006le S22 OFL B 20 0oL 20 02  S00'¢

oLl €% 0013 968 20 0O¢ 0golL St ooog 90 0gs 008l 9 00vle 00BOF G962 OQEl 0! £ 008zl 20 08¢  ¥00°0

00t L' 0ozZ <'8F 20~ SSL 00FC G} Q0L 970 005 0082 OlL 006l 00SEr 6% oel 0Ol £0 008ig €0 08 L00'0-
ozt &1 0028 691 20 S/ZL o09% 9l o0ogL 90 09 002l SOL  0092e 0028y 968 Gk g8 €0 0048 G 005+ HO0'G-
00L 821 0065 62 g0 6l 096 It 002, 90 0+ 0069 €L 00Etr2 00S8E G¢& Sk S0 €0 00gLt 20 ova 100°0-
06 58'L 008 G0E <20 S9L 089 I 0089 0 oy 008 6. 00S.1 O0RLY S42 OBl 6 €0 o068 €0 005 100°0-
OLL  S¥L 00¥L 602 20~ S€l o008y 8 000s 90 09S 00¥8 GO0 00EZZ 00Wl9 8E (074 N1 £0 00ste €0 00l LODO-
oSl sg9'L 00l 8l g0 g'gl  00SS5L 98¢ o006 ¥0 000F 00882 0822 OCLig 00L66 89S 00L £ ¥0 00969 £¢ 000z LGO°0-
Gl sg0 009L gEL 20 G 00e0L 9¢ 0062 €0- 082 0068% 091 0050z Q0HLG 9 ogk S62 <0 ooisy L0 oore 100°0-
oL 480 000L LAl ¢0 §GL 0099 8i ooge v'O 09 00201 Oe6 00961 000<016E L1171 S -1 c0 008eZ 20 00¢c 1000
sel vl ooge L€ g0 Ll 00ZiE 2T 008z t'0 098  000vL oO&b 0099} 0Q00SELS'6F OEL 992 <0 0oLty LD Qost  L00'C-
ol &l 00g9 O} 0 Se oogL 6l 000e ¥0 08¢ 00091 &8 0081 00295 9 =T 1 (A o08le 20 ooge LOO00-
00t £ o063  Si 20 g'ec  ooge Sl 00eE €0 0¥9  006L 6 00LLZ 00806 82 [4¢] ¢l ¢0 00t¥L 20 002k 100°0-
66 S9't 0069 8I c0 157 008L Fl ooy €0 009 008 L S8}  00EEE 000SL §IE 82 8l A1) ogeLe zo 00k 100°O-
16 S0 00s. vl a0 8Bt o008 I ooie 20- 028 0002k SiL 0Qlge 00€49 9F SL grl €0 poLLe €0 0ot LOOO- S0 0226002 0Og2lSPy 6G00BBYS

G01 9870 0089 i} 20 6l 005L ¢<¢ ooge €0 o¢Z 0098F OVl 0QGOZ O0E/8 GG O00F G028 <0 0ozse 20 00F1 20070 G0'0 09560%. O06Yvy BO0BBYS
e e — - —— m—
uz n 1L L qas qad d IN EN oN un By e p; a4 ny 10 0D PO €d g eq ny sy By HIHON 1SvI 3I1dWVS

MmN N Mt ) N N NN NN




I, L . P ]
00L 9% 0009 §4€ 20~ 961 00EL 4Gt 00£8 90 03y 001L 19 0086 00v¥E 0F L1 [ L0 00684+ 20 OO0~ i- §Z'L 09501vL GBBEYY |1E88YS
oLt §¥ 00z8 I8 g0 22 0oeg i oor9 10 085 0089 GG  Q0E0! G0DCS ¥e ogl  gel  V0-  00v9E €0 1000- & Gl'F S0/60v. 982YPP 01288YS
86 e opDgs e¥e 20- §9¢ 00§81 El 0098 S0 005 00.Z Okl 00S6 008%€ L1 6 6 1’0~ 0009l Z'0 1000~ |- 6'0 00i60v. 092vvy 60Z8BYS
€6 g'c 0089 5§92 20~ €2 cogg el 00Le 90 pgs 00el g2l C0OgL C006E 8l Gl 6 L0 00EYZ €0 LOO'0- L Gl'1 o8rebY. Giveyy BOCEBYS
96 €€ 00L8 8¢ g0- g62 00ie 4L ooes L0 0y 0088 061 00/8 Q0BSE Ll 15 L E'0 oot 20 LO00- t- 6’0 08v60b. 0SPEYP 2102885
ogt  G8°L 0009 ¥E c0- 8l gore €l 000l ¥0 0cs 00L6 981 008kl OO9PS G6L 06 St Y'0- QO0Lig 20 1000~ |- S9'0 08580, 00€¥F 90288YS
LL 6'¢ 0oss 9L 20 L 009k 6 009L v0 0sy  00{S S2I  QOE0F QQeéy 941 St §8 t'g-  00EgL Lo L0070~ |} S8°0 0ZLB0PL Grecry GOZO8YS
08 i 0089 <9l 20 681 oo gl Qoey ¥ 0€ 00LL 99  OOZLE 008S¥ 61 ¥ B L'0-  006SE €0 L00°0- - ¥0 0080V, 0Blyry POCEBYS
68 61 00l S02 20 g2z 009 @& goie 90 Oye 0023 0OzZZ 0050 00V6S lo ] g’ 1’0~ 008¢e €0 L000- 2 SP'0 09980¥L Oi1lbby €0E8BPS
£L gc'L goer Sl g0 9 oole o} 006 €0 oty 0068 G5! 006l 00E0B Qi 8 ol 10 00e8lL L0 100°0- |- €0 O0vr80F.L 0L8EPF COZBBYS
€l gg’l 001§ S4 20 e 009 ¥L 0088 €0- Ory Q08 06l 0098 OOEEY g€l @S ya L'0- 0099 170 000~ | Se'0 008L0vL Silvbe  10ZBBYS
8. £l 009s SS6L &0~ Gee Q08S Q9 00cs €0 08y 00€LL 09L  00L0F 00KISK S62 OLL  GEl 0~ 009 20 F00°0- & $0 Geel0vL S6lpyy 00SB8YS
06 £c 002s 0O g0- 992 008 8 oosg €0 09 008§ 08¢ 00ge! 002€9 &%l I8 i vo- 006stl 10 1000~ @ G9°0 05/90%L 0992Fr 66188P5
96 G9'L  009% 61 0 S6c 00Zc ¢l 0008 €0 ogr 0089 Qi€  QUBCL 0008r g'8F 8L gL 1'0-  ooerl 20 i00'g- € £°0 061207, 0L08FF B5188%S
08 S¥’'t 006F S8L €0 €C 006E 82 0oss 20 Oyy 0080} SZI 006 0060S §6% S8 Ol L'0-  00gge L0 1000~ L- Se'0 SleL0vL O0lery L6188YS
8L S’ 006 9l 0 e ooge  9e Qogg 20 ooy  0080F SZIL  00S2L 00905 02 ozt 0ot L'0- 00188 t0 L000- ) GH'0 06vI07L OvO2kP 96188YS
06 g%l 009 St AL 4 ggse €t 0ol €0 02¢ 0098 Ol DOESl 00EBE S6L OB 6 i'0- o085L 10 1000- 2 9'0 S16i0¥L Slgekr S6188YS
L6 Lt 00ls % c0- 8¢ oo¥e 6 008. €0 Oyr 00/S 09¢ QOvel 00895 Si og FA 1’0~ 00891 10 L000- 2 90 069.0v. SGevery #BLeBYS
a8 S'¢ oogs S8 20 82 006l 8 ooLe S0 0gtr 0008 Q12 00E6 OQOvLS wi 12 g9 L0 06sst L0 OO0~ |- 80 0rro0FL 0V9LFy E€6188FS
¥8 € 006G #S 20- g2z 000F O 0086 ¥0 0 00SP 08k  00SLY OOL2v Si e9 9 b'0-  0ovel 1o HO0C- % SO'L 00S90vL 009l Z6188PS
18 e 0095 8E ¢0- g¢e ooez 8 oove €0 ObF Q0SS 0Ol 00892 00.8F ¥l g 59 (Y] Qogst 10 Lo0'o- | 60 O0cvIorL S6cevhy (GIEEYS
a8 st 00iF 8E ¢0- g€e o008k It 0098 €0 00S 0085 OEZ 00652 00Svy S¢l  VE 9 1'0- 009t L0 LOD'0- | S8°0 0L¥90PL Q9IEVF 06188FS
¥8 S¥'L oSy gl ¢0- 602 00ce 8 o068 20- 0% 0009 002 00i8 OQO0LLF G ¥9 9 0~ oagsel L0 Lo0'0- @ S0 0Ovvo0v. OBlEPY 68188YS
121 N > 009s GS0L €0~ 99 Q0ElL 6 00c0lL 90 oy 008 (9¢  (QOBSL 00BZB GGl .18 g9 1'0- 0042f L0 000~ | SL'L S0LS0%. §GiFPY 8B8LBBYS
06 ge 0095 94 ¢0- g9z 099 Ll 00001 ¥0 osk 00/ Ole 0086 0086F §'GF S0L &2 }'0-  00gel 20 H00°0- ¢ SL't 02280v. SISYrr /[81EBYG
G111 L'y 0o0kL OKF 20 [2 oocL 6 00ELL ') 099 00S¥r 0Z€  QOLLL 00E68 ZI 0gl 6 V0~ 008EF 10 1000~ - SS'L 0GES0v. (QLESShy 98188¥S
16 Fe 00ES 16 20~ g8e 00k ¥ 00ELL SO 0gr 0085 QOgt 0096 Q0c20F 961 <8 9 V0~ 00LvL 20 L000- € L 01950v. Gi9cvy SBLBBYS
88 9c 00sg &vF 20~ &2 ocle 8 00e6 S0 09 00eS 0S¢ 00gse 00¥Br ¢l 00L 99 L0~ 008GE L0 Looo- L SI°0 §¥9%0¥. SG/9¢vry P8ILBBYS
L7 N 4] 00/8 Oel  20- goe Q0L Wi ogcozk | 085 0069 Ove  009%C 00LEl 1E 501 g%k 20 00861 20 L0030 L~ L't SLlv0¥. STEvYR £8188YS
89 SL'L 00¥P El ¢0- 92 006c 6 0099 €0 ole 00PS Ol O06lLE 00Ot LI 86 gL 1'0-  00egl 10 100°0- 2 £'0 0rel0bs 88FEPP +B08BYS
gLy S2°Y 000§ O¢ 0 8¢ 00ie €t 0028 ¥0 Ol 0066 €L (000gc OOOBE ST 26 gt Ve-  000gl g0 1000 | 90 000BOY. Q0Bchy €8088YS
€L Sg’l  00sF vl €0- Gl 009¢ 8 005% <20 oee 0088 0€l  002ec 009.ir 9t 19 gL L'C- 00EPE L0 Lo |- £'0 08620y, 000EP¥ <8088YS
ol G9'F Q09 G922 €0- 99 0002 8 Qo0 €0 00 Q0SS Qle  009SC 0090F ¢l LL 9 L'0-  00EEl 1O L00°0- 2 ¥'0 92vi0v. 00c2hy |8088YSG
84 ge'L ooy S§6L 20~ E€ o0ge ¢l 009L ¢C 0ge 00v. S91  G009C QOlck 9l LL 8 1'0- 0089k L0 100°0- 2 &0 Q£9.0v. S0ZLvr 0808B¥S
uz N 1L Yl as Ad d IN EN o un B e b | 91 no 10 oD PO ED d ed ny sy 6y HLIYON 1Sv3d 3I1dWvS




APPENDIX IV

EL 9371 Mordor Pound No.2
Soil Sample Ledgers and Assay Results
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APPENDIX V
EL 9371 MORDOR POUND

Diamond Drill Hole Ledgers and Assay Results
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APPENDIX VI
EL 9371 MORDOR POUND

RC-Percussion Drill Hole Ledgers and Assay Results
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Introduction

The Mordor Complex, located 65 km ENE of Alice Springs, is a 1.2 Ga old
ultrapotassic igneous complex that has intruded into granitic gneisses of the Arunta
Block. The complex is composed of syenite, shonkinite and minor ultramafic rocks and
it is the aim of this report is to assess the potential of these rocks to host magmatic Ni
sulphides.

Data for the report were obtained from a 2 day field trip to the Mordor Complex guided
by Steve Hulton and Dave Louwrens (CRAE, Darwin), inspection of diamond drill core
held at the NTGS core library in Alice Springs and several publications including
CRAE internal reports. This report covers observations on the general geology of the
complex, presentation of relevant data and discussion on the Ni potential of the
complex as well as detailed petrographic descriptions of rock chips and drill core
(Appendix I).

Geological Observations

The complex is a generally oval-shaped body that consists mostly of three gradational
lithologies; syenite, shonkinite and minor nltramafic rock. All lithologies have well
preserved igneous textures and mineralogy and metamorphic alteration of the rocks is
minor and appears to be mostly restricted to relatively discrete zones or patches. Field
relationships, igneous textures, mineralogy and particularly the gradational
relationships between these lithologies clearly indicate that they are related by
fractional crystallisation from a K-rich mafic magma (see Langworthy and Black. 1978,
Contribs. Mineral. Petrol., 67:51-62).

In outcrop and in diamond drill core shonkinite can be seen to be highly variable both
in mineral proportions, grain size and texture. Equant-grained shonkinite is, in general,
massive but porphyritic shonkinite has a very strong igneous foliation defined by
alignment of coarse-grained tabular orthoclase phenocrysts. When weathered this
foliation imparts a flaggy cleavage that is a dominant feature in outcrop and provides a
marked contrast with the massive appearance of the ultramafic rocks . These latter
rocks have no igneous lamination despite containing abundant very coarse-grained
phlogopite.

Field relationships show that shonkinite and the ultramafic rocks are cut by numerous
syenitic dykes, most commonly with pegmatitic textures but also very fine-grained
syenite. Ultramafic rocks are cut by uncommon micro-shonkinite dykes. In places
shonkinite appears to occur as rafts or blocks within syenite. However lithological
contacts are generally not sufficiently well exposed to be totally confident about this
interpretation.



Outcrop relationships on Mt Doom South appear to indicate that the ultramafic rocks
dip westerly at 20-30° and are underlain by shonkinite. This dip is similar to that
shown on a diamond drill cross section located just to the north (Baraclough, 1981,
NTGS Rpt GS 81/48). The ultramafic rocks on Mt Doom South thus occur either as a
raft or a layer within the shonkinite. The former interpretation is, I think, most likely.
Numerous ultramafic bodies, some as small as ~2 x ~6 m, occur scattered throughout
the complex, mostly in the shonkinite. These bodies are generally homogeneous, may
be pyroxenitic or peridotitic and most are medium to very coarse-grained (including 3
cm sized phlogopite). None show any sign of zoning in grain size or composition as
might be expected if they were intrusive plugs. The drill cross section of Baraclough
(1981) shows the layering in the ultramafic rocks to be at an angle to the
ultramafic/shonkinite contact. Baraclough marks the contact as a fault but according to
his log of MCDDH?2 interlayered ultramafic and shonkinite occur for a further ~10 m
beyond the fault suggesting that the contact is complex. The question that arises is

whether this complexity be due to partial assimilation by shonkinite of an ultramafic
cognate xenolith?

'The above field relations suggest that syenite has intruded shonkinite and that
shonkinite (and syenite) has intruded the ultramafic rocks. In general Baraclough
(1981) supports this proposed sequence but it is the reverse of that proposed by
Langworthy and Black (1978).

Speculative Intrusion Model: If the rock relationships outlined above are correct then it
appears that the fractionation processes that led to the formation of the 3 broad rock
types that make up the Mordor Complex occurred within a magma chamber at depth
below (probably well below) the current land surface. Such a model would allow the
early formation of ultramafic cumulates that may then be disrupted by injection of new

magma into the chamber. Such blocks could carried by crystal-rich shonkinitic magma
that is forcefully injected into overlying rocks. Such forceful injection is indicated by
strongly foliated contact rocks seen along the eastern boundary of the complex. Late
stage fractionated magma could then be intruded to form syenite and associated highly
fractionated pegmatitic dykes. The interplay of fractionation within a magma chamber

and timing of intrusion into and from this chamber is likely to be highly complex.

Mordor Complex: In the Mordor Complex both magnetite and sulphides are present in

almost all mafic and ultramafic rocks (Baraclough, 1981) including olivine-rich rocks
which are the earliest cumulates present within the outcropping section of the complex.
Eight diamond drill core samples and five rock chips samples were petrographically
examined with the aim of determining and documenting the textural and hence the
petrogenic relationships of sulphides to the other rock forming minerals and to obtain
any other petrographic data that may have relevance to the Ni potential of the Mordor



Complex. These samples include porphyritic shonkinite, mafic shonkinite, pyroxenite
and various olivine-rich lithologies. Igneous textures seen both in hand speciman and
particularly during petrographic examination of the polished thin sections (see
Appendix I) clearly demonstrate that most of the sulphides are magmatic. Sulphide
aggregates have classic magmatic textures of smooth curved contacts with adjacent
igneous silicate minerals and with magnetite and ilmenite with the sulphide aggregates
filling interstitial spaces between generally coarser-grained silicates. Textures also
clearly show that ilmenite and most magnetite are magmatic phases.

The sulphides in these lobate aggregates are pyrite, pyrrhotite and trace amounts of
chalcopyrite. A minor to minute trace of the sulphide present in the Mordor rocks are
very fine, ragged grains associated with secondary alteration or within veinlets. In one
strongly serpentinised sample fine-grained ragged pentlandite is present. These ragged
grains are all secondary, forming by remobilisation of pre-existing igneous sulphides or
forming during secondary alteration (or a combination of both processes).

Martin Gole
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APPENDIX L.

PETROGRAPHIC DESCRIPTIONS OF DIAMOND DRILL CORE AND ROCK

CHIPS, MORDOR COMPLEX



MCDDH1 - 24.5 m. PORPHYRITIC SHONKINITE Polished Thin Section

Mineralogy mode %
Clinopyroxene 30
K-feldspar - phenocrysts 25
- matrix 8
Biotite 25
Magnetite 6
Ilmenite 3
Apatite 2
Tremolite 1
Pyrite tr
White mica tr
Carbonate tr
Chalcopyrite mtr

Excellently preserved igneous texture and mineralogy. The mineralogy is very fresh
with only minor to moderate secondary alteration of clinopyroxene to very fine-
grained tremolite and very minor alteration of K-feldspar to white mica and carbonate.

The texture is dominated by tabular K-feldspar phenocrysts up to 1 cm long that occur
as single grains and aggregates. These define a strong igneous foliation to the rock and
are set in a massive (ie. unfoliated) matrix of oval to weakly tabular, colourless to pale
green clinopyroxene up to 2.6 mm across and deep brown biotite grains up to 2 mm
long. Intergranular to these minerals are small rounded to anhedral K-feldspar and
lobate magnetite and ilmenite. Ilmenite has lamellar exsolution of hematite. These
oxides also occur as inclusions within clinopyroxene. Textural relationships clearly

indicate that magnetite is part of the igneous assemblage.

Pyrite and minute amounts of chalcopyrite, intergrown in places with oxides, form
aggregates with smooth, curved margins with adjacent minerals and are clearly part of
the igneous mineral assemblage. A minute amount of sulphide occurs in fine-grained
ragged intergrowths with secondary minerals and in one diffuse veinlet composed of
biotite, magnetite, sulphide and carbonate. Such sulphide is either remobilised from the
primary sulphides or some of the components have been introduced during secondary
alteration.



MCDDH2 - 38.0m. SERPENTINISED BIOTITE WEHERLITE

Polished Thin Section

Mineralogy mode %

Serpentine 57

Biotite 20

Clinopyroxene 15

Magnetite 6

Chromite 3

Pyrite mitr

Olivine is totally altered to a mesh of fine-grained serpentine and scattered, ragged
magnetite. However the igneous texture of the rock is well preserved and consisted of
an aggregate of 1.5 mm sized grains of anhedral olivine and clinopyroxene with
smooth, curved, well adjusted grain boundaries. Deep red-brown biotite forms tabular
strongly poikilitic grains up to 15 mm long enclosing olivine and less commonly
clinopyroxene. Secondary magnetite occurs as stringers along the biotite cleavages.
Chromite forms 0.1 mm equant to anhedral grains with common secondary magnetite
overgrowths, scattered throughout the rock. All magnetite in the rock appears to be
related to secondary alteration and none was recognised as being part of the igneous
assemblage. One grain of chromite contains an inclusion of pyrite suggest that pyrite
was an early igneous phase but most pyrite occurs as ragged grains, in places
intergrown with magnetite, and is clearly secondary in origin.



MCDDH - 24.5 Matrix of porphyritic shonkinite with clinopyroxene moderately
altered to very fine-grained tremolite along cleavages and in patches, biotite, K-
feldspar (clear) and opaque (magnetite, ilmenite, trace sulphide). The small, clear,
hexagonal grains are apatite. Plane light. FOV =2.6 mm.

MCDDH?2 - 38.0 m. Serpentinised biotite weherlite composed of coarse-grained

poikilitic biotite (green) with inclusions of anhedral clinopyroxene (blue, yellow,
brown-red) and oval to anhedral olivine pseudomorphed by serpentine and magnetite.
Stringers of secondary magnetite also occur along biotite cleavages. Crossed polars.
FOV =2.6 mm.



MCDDH2 - 40.5 m. OLIVINE BIOTITE CLINOPYROXENE

Polished Thin Section

Mineralogy mode %
Clinopyroxene 60
Biotite 15
Serpentine 7
Orthopyroxene 5
Magnetite 4
Chlorite 3
Tremolite 3
Carbonate 2
Ilmenite 1
Apatite tr
Pyrrhotite tr
Pyrite tr
Chalcopyrite mtr

Moderate to poorly preserved igneous texture due to secondary (perhaps metamorphic)
alteration. Anhedral to tabular clinopyroxene grains up to 4 mm across, in places
forming aggregates of equal sized grains with smooth, curved, well adjusted grains
boundaries. Red-brown biotite is poikilitic with grains up to 4 mm but commonly
occurring as smaller grains in somewhat patchily distributed aggregates up to 8 mm
across. Serpentine and fine-grained ragged magnetite pseudomorph rounded to
anhedral olivine grains which had a patchy distribution throughout the rock.

Orthopyroxene occurs as small scattered grains intergranular to clinopyroxene.

Part of the rock is strongly altered to such an extent to destroy the igneous texture and
mineralogy. The alteration consists of fine-grained tremolite, serpentine, chlorite.
magnetite and carbonate. Elsewhere clinopyroxene has minor to moderate alteration to
tremolite along grain boundaries and cleavages.

Opaques consist of magnetite, ilmenite and minute traces of pyrrhotite, pyrite and
chalcopyrite. Ilmenite and some magnetite forms anhedral grains with smooth curved
grain boundaries against igneous silicates and are clearly part of the igneous mineral
assemblage. Other magnetite is fine-grained and ragged and is associated with
secondary alteration. The distinction between these two magnetite textural types is.
however, not always clear cut. Most sulphides occur in ragged intergrowths with
secondary magnetite, tremolite, serpentine and carbonate and thus clearly appear to be
secondary. These sulphides are thus either remobilised igneous sulphides or have been
formed from components, most likely S, introduced with the alteration fluids.



MCDDH?2 - 40.5m. Olivine biotite clinopyroxene with coarse-grained, pale green
clinopyroxene moderately to strongly altered and containing very fine-grained opaque

and tremolite. Red-brown biotite is partly intergranular and is relatively fresh given the
extent of alteration of clinopyroxene. Plane light. FOV = 2.6 mm.



MCDDH?2 - 46.5 m. MAFIC SHONKINITE Polished Thin Section

Mineralogy mode %
Clinopyroxene 35
Biotite 30
K-feldspar 15
Tremolite 10
Magnetite 6
Ilmenite 2
Pyrrhotite 2
Apatite 2
White mica tr
Carbonate tr
Chalcopyrite mir

Very well preserved igneous texture and mineralogy. The mineralogy is very fresh with
only minor to moderate secondary alteration of clinopyroxene to very fine-grained
tremolite and very minor alteration of K-feldspar to white mica and carbonate.
Colourless to pale green clinopyroxene, up to 3.5 mm across, forms oval to weakly
tabular grains in a matrix of decussate, fine-grained (0.8 mm) red-brown biotite, small
anhedral, intergranular K-feldspar and anhedral to lobate magnetite and ilmenite. There
is a moderate igneous foliation defined by alignment of tabular clinopyroxene and
particularly the distribution of biotite,

Pyrrhotite forms lobate grains and aggregates with smooth curved boundaries with
igneous silicates and oxides. Some fine, ragged sulphide grains are associated with
secondary alteration, particularly of clinopyroxene, with some sulphide in very fine
veinlets. The textures strongly suggest that the bulk of the sulphides are part of the
igneous mineral assemblage.



MCDDH2 - 46.5 m. Foliated mafic shonkinite with pale green, large tabular and much

smaller rounded clinopyroxene with biotite, small grains of K-feldspar (clear) and
opaque (magnetite, ilmenite, trace sulphide). Foliation is defined by alignment of

tabular clinopyroxene and biotite. Plane light. FOV - 2.6 mm.

1

MCDDH?2 - 46.5 m. Ilmenite (clear grey), magnetite (grey, pitted) and pyrrhotite (pale

yellow) with smooth, curved grain boundaries against igneous silicates (clinopyroxene,

biotite, K-feldspar) and form intergranular, somewhat lobate grains and are clearly part
of the igneous assemblage. A trace amount of very fine-grained, ragged sulphide is

intergrown with secondary alteration minerals. Reflected light. FOV = 2.6 mm.



MCDDH?2 - 82.5 m. MAFIC SHONKINITE Polished Thin Section

Mineralogy mode %
Clinopyroxene 45
Biotite 30
K-feldspar 20
Magnetite 6
Omenite

Pyrrhotite 2
Apatite 2
Homblende tr
Tremolite tr
Chalcopyrite mir

The mineralogy is very fresh with only minor secondary alteration of clinopyroxene to
very fine-grained tremolite. The rock is very similar to MCDDH2 - 46.5 m and
consists of colourless to pale green clinopyroxene, up to 3.5 mm across, as oval to
weakly tabular grains in a matrix of decussate, fine-grained (0.8 mm) red-brown biotite,
anhedral K-feldspar and anhedral to lobate magnetite and ilmenite, Pale green
hornblende occurs in intergranular spaces mostly between clinopyroxene grains. There
1s a moderate igneous foliation defined by alignment of tabular clinopyroxene and
particularly the distribution of biotite and opaques.

Pyrrhotite forms lobate grains and aggregates with smooth curved boundaries with
igneous silicates and oxides. Minute traces of fine, ragged sulphide is associated with
secondary alteration, particularly of clinopyroxene. The textures strongly suggest that
the bulk of the sulphides are part of the igneous mineral assemblage.



MCDDH?2 - 82.5 m. Mafic shonkinite with moderate igneous foliation defined by
alignment of pale green tabular clinopyroxene, biotite and opaque aggregates
(magnetite, ilmenite, trace sulphide). Small clear grains are K-feldspar (area of
photograph has relatively low feldspar content). Plane light. FOV = 2.6 mm.

MCDDH2 - 82.5 m. Ilmenite (clean grey), magnetite (grey, pitted) and pyrrhotite (pale
yellow) forming lobate aggregates intergranular to silicates that define igneous
foliation. Some of the very fine-grained sulphides are secondary. Reflected light.
FOV = 2.6 mm.



MCDDH4 - 34.5 m. MAFIC SHONKINITE Polished Thin Section

Mineralogy mode %
Clinopyroxene 40
Biotite 28
K-feldspar 15
Magnetite 5
Tremolite 5
IImenite 3
Pyrite 2
Apatite 2
Pyrrhotite tr
Carbonate tr
Chalcopyrite mtr

Anhedral to weakly tabular, colourless to pale green clinopyroxene up to 4 mm long.
intergrown with similar sized, stubby dark-brown biotite with K-feldspar, magnetite
and ilmenite forming smaller anhedral grains and lobate aggregates between the main
minerals. Clinopyroxene contains numerous inclusions of biotite, minor K-feldspar and
oxides. Clinopyroxene is variably altered to very fine-grained tremolite and carbonate
but biotite and K-feldspar are very fresh even when adjacent to strongly altered
pyroxene. Ilmenite has lamellar exsolution of hematite that is probably related to the
secondary alteration present in the rock.

Sulphides consist of pyrite and trace pyrrhotite and chalcopyrite and occur as small
grains and aggregates with smooth, curved boundaries with adjacent igneous minerals.
Only a very small proportion of the sulphides occur in ragged intergrowth associated
with secondary alteration. Very clearly sulphides are part of the igneous assemblage.



MCDDH4 - 35.4 m. Mafic shonkinite with massive texture defined by K-feldspar
(clear), biotite and altered clinopyroxene with minor intergranular karki green

hornblende and opaque. Plane light. FOV = 2.6 mm.

MCDDH4 - 35.4 m. Lobate aggregate of pyrite (pale yellow) and a trace of

chalcopyrite (yellow). Oxide (grey) is magnetite. Reflected light. FOV = 2.6 mm.



MCDDH4 - 59.8 m. PYROXENITE Polished Thin Section

Mineralogy mode %
Clinopyroxene 55
Colourless amphibole 23
Biotite 10
Talc

K-feldspar

Hornblende

Magnetite tr
[lmenite tr
Hematite mtr
Pyrite mtr

Aggregate of colourless to pale green, oval to weakly tabular clinopyroxene up to 4 mm
long and generally smaller oval to anhedral orthopyroxene that is entirely
pseudomorphed by very fine-grained, fibrous amphibole (cummingtonite?) and talc.
Dark red-brown biotite infills intergranular space with larger grains (up to 4 mm) being
strongly poikilitic. Pale green hornblende is scattered throughout the rock in
intergranular spaces and is clearly igneous although some appears to have been
recrystallised during secondary alteration. Small grains and aggregates of K-feldspar
are scattered throughout the rock. Clinopyroxene shows some alteration to very fine-
grained tremolite.

Opaques are magnetite, ilmenite, hematite and pyrite. Hematite is secondary, occurring
as inclusions and stringers along biotite cleavage traces. Magnetite, ilmenite and pyrite
form oval to lobate grains and aggregates along igneous grain boundaries and are
clearly part of the igneous mineralogy. Some remobilised or secondary sulphide is
present in places as ragged grains associated with secondary silicates and oxides as well
as in very minor veinlets.



MCDDH4 - 59.8 m. Moderately altered biotite pyroxenite with anhedral clinopyroxene
(blue, red), orthopyroxene pseudomorphed by very fine-grained talc and colourless
amphibole ( mottled high birefringence colours) and biotite. All opaques are
secondary. Crossed polars. FOV = 2.6 mm.



MCDDH4 - 95.8 m. SULPHIDE - BEARING MAFIC SHONKINITE

Polished Thin Section

Mineralogy mode %
Clinopyroxene 50
K-feldspar 20
Biotite 15
Pyrite 7
Tremolite 5
Magnetite 3
Hornblende 2
Ilmenite tr
Chalcopyrite mtr

This rocks consists of diffuse patches of clinopyroxene-rich assemblages and mafic
shonkinite where K-feldspar may form up to 20% of the assemblage. The sample
contains a coarse patch of sulphide, 1 cm across, intergrown with silicates and
determining the suiphide species and the paragenesis of this sulphide has critical
implications for the Ni potential of the Mordor Complex.

The clinopyroxenite patches consist of anhedral grains up to 2.5 mm and some larger
tabular grains up to 7 mm long. Clinopyroxene grains have a high proportion of mutual
grain boundary contact. Dark red-brown biotite is mostly intergranular with larger
grains being weakly poikilitic. Sulphides, hornblende, trace amounts of K-feldspar,
magnetite and ilmenite are all intergranular. The mafic shonkinite part of the rock
contains abundant K-feldspar with irregular shaped aggregates up to 6 mm across and
the biotite content is lower than in the clinopyroxenite. Clinopyroxene is moderately
altered along grain boundaries and cleavages to murky fine-grained tremolite but biotite
and K-feldspar are mostly very fresh.

Of critical importance in this rock is the textural relationships of the abundant pyrite to
the other minerals. Pyrite forms very well preserved and defined lobate aggregates that
are intergranular clinopyroxene, biotite and minor K-feldspar. Magnetite and ilmenite
also have smooth, curved, well adjusted grain boundaries with sulphide. The textures
very clearly indicate that the sulphides are magmatic. Minute amounts of chalcopyrite
occur as fine, ragged grains and appear to be secondary. These grains could be either be
a result of remobilisation of original igneous sulphides or be introduced.



MCDDH4 - 95.8 m. Photograph of polished rock slab showing patch of sulphide
within assemblage of clinopyroxene, biotite and minor K-feldspar and oxide
(magnetite, ilmenite). Sulphide is pyrite and forms lobate aggregates with smooth
curved margins against silicates. These textures indicate that the sulphides are part of

the silicate assemblage and are thus igneous sulphides. FOV =3 cm.
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MCDDH4 - 95.8 m. Aggregate of moderate to strongly altered clinopyroxene with
intergranular, lobate opaque (pyrite). Crossed polars. FOV =2.6 mm.

MCDDH4 - 95.8 m. Same field of view as above in reflected light showing
intergranular, lobate aggregate of pyrite between clinopyroxene grains. This is a classic
magmatic sulphide texture. Minor trace amounts of very fine grained ragged pyrite is
secondary associated with alteration of clinopyroxene. Reflected light. FOV = 2.6 mm.



MC/ND 1 BIOTITE OLIVINE WEBSTERITE

Rock Chip, Mt Doom North Polished Thin Section
Mineralogy mode %

Clinopyroxene 45

Orthopyroxene 20

Biotite 15

Olivine 15

K-feldspar 5

Pyrite tr

Chalcopyrite mitr

Very fresh aggregate of anhedral grains of clinopyroxene (1 mm grain size),
orthopyroxene (up to 4 mm) and olivine (1 mm) with intergranular biotite (1-4 mm). K-
feldspar and trace sulphide. The larger biotite grains are poikilitic. Most biotite is dark
red-brown in colour but a trace amount is green - the brown appearing to be altered
green biotite. Olivine is very fresh although contains numerous fractures and opaque
inclusions. These inclusions are symplectic intergrowths that are probably the result of

exsolution. They appear to be composed of chromite as very thin grains are translucent
dark red-brown in colour.

Pyrite and chalcopyrite form well defined lobate grains and aggregates, 0.1-0.2 mm
across, intergranular to igneous silicates. Grain boundaries against igneous silicates are
smooth and curved and the sulphides are very clearly part of the igheous assemblage.



MC/ND 2 BIOTITE OLIVINE WEBSTERITE

Rock Chip, Mt Doom North Polished Thin Section
Mineralogy mode %
Clinopyroxene 40
Orthopyroxene 20
Biotite 25
Olivine 15
K-feldspar tr
Pyrthotite tr
Pyrite tr
Chromite tr
Magnetite tr
Chalcopyrite mitr

Very similar rock to MC/ND 1 with fresh clinopyroxene, orthopyroxene and olivine
forming an aggregate of anhedral grains with intergranular biotite, K-feldspar and trace
sulphide and chromite. The larger biotite grains are poikilitic. Most biotite is dark red-
brown in colour but a trace amount is green - the brown appearing to be altered green
biotite. Olivine is very fresh although contains numerous fractures and opaque
inclusions. These inclusions are symplectic intergrowths that are probably the result of
exsolution. They appear to be composed of chromite as very thin grains are translucent
dark red-brown in colour. Chromite also forms lobate grains intergranular to coarser-
grained igneous silicates.

Pyrrhotite, pyrite and chalcopyrite form well defined lobate grains and aggregates, 0.1-
0.2 mm across, intergranular to igneous silicates. Grain boundaries against igneous
silicates are smooth and curved and the sulphides are very clearly part of the igneous
assemblage. A minute trace amount of the sulphides are intergrown with secondary
magnetite and silicates.



MC/DM1 BIOTITE OLIVINE CLINOPYROXENITE

Rock Chip, Mt Doom South Polished Thin Section
Mineralogy mode %
Clinopyroxene 55
Biotite 20
Olivine 18
Orthopyroxene 5
Chromite

Pyrrhotite

Pyrite mtr
Magnetite mitr
Chalcopyrite mtr
Carbonate mtr

Moderately banded rock defined by biotite-rich bands within an aggregate of anhedral
clinopyroxene, olivine and minor orthopyroxene. The banding appears to be igneous
flow banding. Clinopyroxene and olivine have similar size (3-4 mm) with
orthopyroxene being considerably smaller (0.5 mm). Olivine is slightly altered to
ragged magnetite and this accounts for all the magnetite in the rock. There are a few
diffuse veinlets of carbonate and secondary silicates but otherwise the rock is very
fresh.

The sulphides consist of pyrrhotite, pyrite and chalcopyrite which form well defined
lobate grains and aggregates, 0.1-0.2 mm across, intergranular to igneous silicates.
Grain boundaries against igneous silicates are smooth and curved and the sulphides are
very clearly part of the igneous assemblage. A minute trace amount of the sulphides are

intergrown with secondary magnetite associated with alteration of olivine.



MC - DMI1. Biotite olivine clinopyroxenite with pale green, moderately altered
clinopyroxene, generally fine-grained biotite and olivine (clear) with abundant fractures
and opaque inclusions. Plane light. FOV =2.6 mm.

MC - DMI1. Aggregate of pyrrhotite (pale brown), pyrite (pale yellow) and magnetite

(grey) in contact with clinopyroxene and biotite (strong cleavage). Very fine-grained
scattered sulphide and magnetite are secondary, related to alteration of clinopyroxene.
Reflected light. FOV = 2.6 mm.



MC/DM2 SERPENTINISED BIOTITE LHERZOLITE

Rock Chip, Mt Doom South Polished Thin Section
Mineralogy mode %

Serpentine 55

Biotite 20

Clinopyroxene 10

Chlorite

Magnetite

Chromite 2

Pentlandite mir

Olivine is entirely altered to serpentine and magnetite although the igneous grain shapes
are well preserved. These were oval to anhedral grains about 3 mm across that formed
a close packed aggregate. Large biotite grains up to 13 mm long are strongly poikilitic
enclosing both olivine and clinopyroxene. Much of the biotite contains secondary
magnetite stringers and other inclusions along cleavage traces. Clinopyroxene is fresh
and forms anhedral grains up to 0.8 mm which are surrounded by serpentine.
Pseudomorphed orthopyroxene grains are defined by bastite textures of aligned
antigorite and chlorite. Chromite forms lobate grains with somewhat ragged grain
margins due to overgrowths of secondary magnetite. All magnetite in the rock appears
to be related to serpentinisation or other secondary alteration. Minute traces of
pentlandite occur as fine, ragged grains intergrown with magnetite. These sulphide
grains appear to be secondary in origin forming from Ni released from altered olivine
and S introduced with the alteration fluids.

The original rock was composed of olivine and pyroxene forming an aggregate of
anhedral grains with well adjusted, smooth curved mutual grain boundaries with coarse-
grained poikilitic biotite. The approximate mineral proportions were olivine (60%),
clinopyroxene (10%), orthopyroxene (8%), biotite (20%) and chromite (2%).



MC - DM2. Serpentinised biotite lherzolite with poikilitic biotite containing inclusions

of anhedral clinopyroxene (green, yellow, blue) and oval to anhedral olivine
pseudomorphed by serpentine (blue grey, antigorite) and magnetite. Crossed polars.
FOV = 2.6 mm.



MC/BL BIOTITE OLIVINE WEBSTERITE

Rock Chip, Outcrop on Base Line Polished Thin Section
Mineralogy mode %
Clinopyroxene 45
Biotite 25
Olivine 20
Orthopyroxene 10
K-feldspar tr
Pyrrhotite tr
Pyrite tr
Chromite tr
Magnetite tr
Chalcopyrite mitr

Patchily distribution of minerals with biotite-rich and clinopyroxene-rich domains.
The rock consists of an aggregate of mostly anhedral grains although biotite forms
aggregates, up to 4 mm across, of decussate grains with the larger grains being weakly
poikilitic. Orthopyroxene is fine grained (0.6 mm), clinopyroxene is mostly even
grained with grain size of about 2 mm and rare, somewhat tabular grains up to 5 mm.
Olivine has variable grain sizes of mostly 0.5 to 2 mm but with rare grains up to 7 mm.
The rock is remarkably fresh with only a trace of secondary alteration of olivine.
Olivine contains very fine inclusions of symplectic intergrowths of chromite as thin
platelets. Biotite is mostly red-brown but a trace amount is green.

Pyrrhotite, pyrite and chalcopyrite form well defined lobate grains and aggregates, 0.1-
0.2 mm across, intergranular to igneous silicates. Grain boundaries against igneous
silicates are smooth and curved and the sulphides are very clearly part of the igneous
assemblage. A minute trace amount of the sulphides are intergrown with trace amounts
of secondary alteration.



MC - BL. Biotite olivine websterite with very fresh assemblage of highly fractured
olivine (blue, pink), clinopyroxene (pink, blue, yellow, green), biotite and minor K-
feldspar (grey). Crossed polars. FOV = 2.6 mm.

MC - BL. Blebby sulphide aggregate with smooth curved margins against igneous
silicates. Sulphide aggregate consists of pyrrhotite (pale brown) and pyrite (pale
yellow). Holes in sulphides are polishing pits. Sulphides are clearly part of the igneous
assemblage. Reflected light. FOV = (.65 mm.
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SUMMARY COMMENTS

Ten rock samples, from the Mordor Igneous Complex in the Arunta Inlier in the Northern
Territory, are described in this report. These were made into seven normal thin sections and
three polished thin sections.

These samples represent ultramafic to felsic igneous lithologies, including a serpentinite after
biotite-bearing dunite, biotite wehrlite to clinopyroxenite, mafic to magnetite-rich to felsic
syenites, and & massive magnetite segregation. These samples may represent a subvolcanic
plutonic system and are similar to subvolcanic complexes in New South Wales, at Mount

Dromedary and Fifield. Broad similarities with igneous rocks in the Oslo Rift in Norway are
also seen.

The pyroxenite to syenite samples are unusually rich in apatite, which they have in common
with the Mount Dromedary and Fifield occurrences, but have magnetite apparently without
any ilmenite, either as a primary mineral or exsolved. Traces of copper sulphide occur in the
most magnetite-rich rocks (5488223-224), with chalcopyrite and/or bornite, largely enclosed

in magnetite. This suggests fO, - fS, conditions outside the stability fields of pyrrhotite or
pyrite, buffered by the reaction:

3 CugFeS, + 4 Fe,0, + 95, = 15CuFeS, + 80,

bomnite + magnetite = chalcopyrite

The parental magma would seem to be quite potassic, possibly shoshonitic to lamprophyric as
the more evolved rocks have orthoclase > plagioclase and are syenites rather than monzonites
as at Mount Dromedary. However in sample 5488226, the orthoclase has myrmekite-like
inclusions which the writer has seen elsewhere only in monzonite from Mount Dromedary
{from the quarry at Central Tilba, New South Wales).

A lamprophyric magma (possibly of lithospheric mantle origin) would result in rocks richer
in Zr, Nb, Ba and rare earth elements than normal shoshonites, but poorer (1elative to rare
carth elements) in Sr and P. These alternatives would require whole-rock analyses for the
elements in question, but lamprophyres (as at Mount Bundey i the Pine Creek Inlier and
more widely m the Tennant Creek Inlier) may be to some extent prospective for

microdiamonds. whereas Fifield suggests PGE prospectivity and Mount Dromedary has some
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gold. However the fact that the magma has been pooled within subvolcanic magma chambers
would reduce the diamond prospects, and the balance of fO, and fS, would need to be taken
into account in assessing PGE prospectivity.

It is suspected that, by analogy with Mount Dromedary, the olivine in the wehrlites is
relatively iron-rich (~Fo,,?) and that there are no primary unfractionated magmatic rocks in
this batch. However it seems that the abundant biotite is of primary magmatic origin and is
consistent with the presence of apatite-rich lithologies (both K and P are relatively
mcompatible elements and increase sympathetically with lower degrees of partial melting). It
13 also suspected that the biotite-rich lithologies may be rich in Ba (early formed biotite in

these complexes may have >1 % Ba, and early orthoclase may have several % Ba).

The mineralogy of the various samples is illustrated below, with the samples listed from most
ultramafic to most felsic.

O Others
100% -

90% - B Quartz
80% M Sphene
70% B Orthoclase
60%

OPlagicclase
50% |
40% | W Apatite
30% B Magnetite
20% ..

B Biotite
10%

0% - Hornblende

B Clinopytozene

5488220
5488217
5488219
5488218
5488222

H Olivine
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INDIVIDUAL DESCRIPTIONS

5488217 Fresh biotite wehrlite with accessory magnetite, apatite
and carbonate.

This is essentially a biotite-wehrlite of cumulus origin with some very large oikocrysts of
poikilitic biotite to 10 mm long, as well as granular clinopyroxene and olivine. The grainsize
of the apparent cumulus minerals varies from 1 to 4 mm, with granular textures and equant to
elongate habits. Fine-grained primary and secondary opaque oxides occur as accessories. the
secondary opaque oxide being essentially all in the olivine. Very minor secondary carbonate

is also evident and there is very minor apatite.

The visually estimated mineralogy is:

Clinopyroxene 65-70%
Olivine 20-25%
Biotite 8-10%
Magnetite <1%
Apatite tr
Carbonate tr



®
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5488218 Biotite wehrlite similar to 5488217 with less abundant

biotite and olivine, and very minor hornblende.

This is a very similar wehrlite to that in the previous sample but has less abundant poikilitic
biotite, and possibly less abundant olivine, generally to 3 mm grainsize and locally occurring
as chains of crystals. Some of the clinopyroxene has been altered to patchy late magmatic
hornblende or biotite, and there is some carbonate (<1%). There seems to have been some
replacement of olivine and clinopyroxene by poikilitic biotite, with smaller and more rounded

grains enclosed in biotite. This is not evident in the previous sample, however.

The visually estimated mineralogy is:

Clinopyroxene 70%
Olivine 20%
Biotite 7-8%
Magnetite 1-2%
Horblende <1%
Carbonate <1%
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5488219 Microgranular wehrlite with minor biotite, possibly
recrystallised.

This is a rather finer-grained wehrlite than those in the previous samples, with no grains
larger than 2 mm. There is also rather more abundant serpentine veining in the olivine, which
is not really evident in the previous samples. The disseminated biotite 15 also only weakly
poikilitic due to its smaller size relative to the olivine and pyroxene. Primary magnetite
seems to be more abundant, and there is secondary magnetite in the serpentine veins and also
within relatively unaltered olivine. It is possible that this rock has been recrystallised. and the

biotite has ‘exsolved’ some titaniferous lamellae (now leucoxene). Rare calcite and apatite
are present.

The visually estimated mineralogy is:

Clinopyroxene 65%
Olivine 20-25%
Biotite 7-8%
Serpentine 2%
Magnetite 2%
Calcite tr
Apatite tr
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5488220 Serpentinite after biotite-bearing dunite with minor
chlorite and tremolite, also abundant primary and
secondary opaque oxide (magnetite > chromite).

Mesh-textured serpentine dominates this sample and appears to have replaced olivine grains
about 2 to 5 mm in size. There is minor serpentine which may be after pyroxene, and altered
poikilitic biotite flakes to 5 mm long occur. There are also patches variously composed of
fibrous chlorite and anhedral tremolite. Primary and secondary opaque oxides (chromite and
magnetite respectively) are common, including lamellae of magnetite parallel to the cleavage
of the altered biotite. The chromite occurs as rounded grains to 0.2mm in size, rarely rimmed

by magnetite. The original lithology was apparently a biotite dunite.

The visually estimated mineralogy is:

Serpentine 90%
Altered biotite 4%
Magnetite 5%
Chlorite 1%
Tremolite 1%
Chromite 1-2%
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5488221 Altered biotite-hornblende syenite with sericite, epidote
and chlorite. Accessory magnetite, sphene and apatite.

Coarse orthoclase, as slightly rounded elongate laths to 12 mm long, is the main component
in this rock, with lenses and bands of sericitised apparently granular plagioclase to 10 mm
wide. The grainsize of the altered plagioclase is not clear, but is possibly about 1-2 mm.
There is locally some epidote in the altered plagioclase. Anastomosing foliae rich in
ferromagnesian grains, largely tremolite-actinolite (possibly after clinopyroxene) and biotite.
are also common. There are also abundant accessories, including opaque oxide, sphene and

apatite, with some possible magnetite-ilmenite-apatite aggregates.
There are some epidote veins and some of the biotite has been altered to chlorite.

The visually estimated mineralogy is:

Orthoclase 65-70%
Altered plagioclase 20%
Amphibole 5%
Biotite 4%
Oxide 2%
Sphene 1%
Apatite 1-2%

This suggests an altered syenite.
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5488222 Biotite pyroxenite, rich in apatite, also with talc possibly
after olivine and minor magnetite.

This sample marks a return to an ultramafic composition, with more abundant biotite than in
the previous samples of this type, and no fresh olivine. There may have been some olivine.
but this has been altered to talc-magnetite aggregates. These are quite minor and also quite
small (to 1 mm grainsize). The pyroxene seems to be all clinopyroxene as in the previous
samples, and 1s granular to prismatic with a grainsize of up to 4 mm. The biotite seems to
have been weakly deformed to recrystallised and is not clearly poikilitic as in the previous
samples. There is some primary magnetite, but apatite is unusually abundant, locally in
granular lenses to 2 mm in diameter.

The visually estimated mineralogy 1s:

Clinopyroxene 55-60%
Biotite 30-35%
Oxude 3%
Apatite 3-5%
Talc 1-2%
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5488223 Mafic magnetite syenite with hornblende, biotite,

abundant apatite and minor late magmatic quartz.

Abundant magnetite occurs as an interstitial, probably late magmatic mineral in this sample.
with abundant coarse orthoclase as in sample 5488221. This sample is more heterogeneous
in hand-specimen and, indeed may seem to be a possible breccia. In thin section the
magnetite-rich areas pass into lenses rich in partly poikilitic green hornblende and/or biotite
to 5 mm In grainsize, and commonly abundant granular to prismatic apatite. Much of the
minor late magmatic quartz which is seen in this rock is also present in magnetite-rich areas.
but some is seen to be interstitial to orthoclase. The quartz is locally poikilitic and up to 3
mm in grainsize. In reflected light, it can be seen that there is no ilmenite but there are rare
patches of chalcopyrite and/or bornite to 50 um in diameter. There is a trace of chalcopyrite
in some of the hornblende as well as in the magnetite. Some secondary hematite occurs in the
magnetite as thin lamellae, but ilmenite is apparently absent.

The orthoclase occurs as laths to 10 mm long, as can be seen on the stained offcut, and seems
to be zoned and perthitic. Plagioclase, ranging from totally fresh to totally sericitised, occurs
partly as separate laths, partly as irregular grains which seem to have been replaced to some
extent by orthoclase. Patches of malachite to I mm long occur in and adjacent to biotite and

magnetite grains and there are some small patches of colloform limonite, possibly after pyrite.

The visually estimated mineralogy is:

Oxide 45-50%
Orthoclase 25-30%
Biotite 10%
Hornblende 5%
Plagioclase 5%
Quartz 2-3%
Apatite 2-3%

Malachite, sulphide <1%
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5488224 Massive magnetite with lenses containing biotite, quartz,

apatite, orthoclase, plagioclase and rare malachite.

Massive magnetite dominates this sample, with disseminated silicate lenses dominated by
biotite and granular quartz. These lenses are up to 7 mm in maximum dimension and contain
biotite and quartz to 3 mm grainsize. Fine granular apatite is commeon in some lenses and
there are also rare grains of orthoclase, also clays apparently after plagioclase. There is a
minor secondary porosity with some clays, limonite and rare malachite, as well as a patch of
possible zeolite. The association of magnetite with biotite and quartz is to some extent
similar to that seen in the previous sample. In reflected light, it can be seen that there is no
ilmenite in or exsolved from the magnetite, but there is very minor lamellae hematite and rare
disseminated patches of chalcopyrite £ bornite to 0.1 mm in size.

The visually estimated mineralogy is:

Magnetite 15%
Biotite 10-12%
Quartz 7-8%
Apatite 1-2%
Orthoclase 1%
Plagioclase 1%

Malachite, sulphides

etc. <1%
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5488225 Mafic biotite-hornblende syenite with minor quartz, also
abundant apatite.

This is a mafic syenite with fresh large grains of orthoclase to 15 mm in length and interstitial
areas of ferromagnesian minerals, altered plagioclase, opaque oxides and apatite. The
orthoclase locally has a domainal structure normal, locally weakly perthitic orthoclase and
ragged domains within which there are myrmekite-like unidentified inclusions. Virtually
identical textures are seen in monzonite at Mount Dromedary (Central Titba Quarry) in New
South Wales. The refractive index of the inclusions would be consistent with calcic

plagioclase, but the mineral has not been identified either in this sample or at Mount
Dromedary.

The main ferromagnesian mineral is biotite as weakly poikilitic flakes to 4 mm long, but there
is Jess abundant green hornblende. These commonly include magnetite and apatite, and there
are also rare patches of quartz in the hornblende. Plagioclase occurs in and adjacent to the
ferromagnesian patches as highly sericitised laths to 4 mm long, and there is some late
magmatic quartz as irregular poikilitic grains to 3 mm long. Minor quartz also occurs

between orthoclase grains and very minor sphene occurs in the ferromagnesian aggregates.

The visually estimated mineralogy is:

Orthoclase 55%
Biotite 20%
Plagioclase 10%
Hornblende 7-8%
Quartz 2%
Magnetite 3%
Apatite 2%

Sphene <1%



Pontifex & Associates Report 7123

CRA Exploration
Page 13 18/6/96

5488226 Mafic quartz-bearing biotite-clinopyroxene syenite rich in
apatite.

Coarse poikilitic orthoclase dominates this rock, enclosing ferromagnesian aggregates and
some altered plagioclase. Some of the orthoclase, generally the smaller grains. has
myrmekite-like intergrowths with a fine indeterminate mineral.  Virtually identical
intergrowths occur in monzonite from Mount Dromedary in New South Wales, but these have
not been identified mineralogically. The coarse orthoclase is up to 12 mm in grainsize and is
free of such intergrowths.

The ferromagnesian minerals are up to 4 mm in grainsize and include clinopyroxene and
biotite, with relatively quite minor green homblende, partly as a secondary mineral altering
clinopyroxene. Most of the very minor late magmatic quartz occurs interstitial to the
ferromagnesian minerals and there is abundant apatite, locally as prisms to 2 mm long. The
quite minor plagioclase also occurs in the ferromagnesian aggregates and has been almost
totally altered to sericite. A grainsize of up to 3 mm is suggested, with some grains euhedral

agamst orthoclase. There is rare myrmekite. Opaque oxides are relatively minor and small.
compared to the apatite.

The visually estimated mineralogy is:

Orthoclase 40%
Biotite 25%
Clinopyroxene 15%
Altered plagioclase 7-8%
Homblende 3-4%
Oxides 3%
Quartz 2-3%
Apatite. 3%

This suggests a mafic quartz-bearing syenite.
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Martin Gole and Associates

Geological and Petrological Services

8 Landor Road
Goosebermy Hill W.A. 6076

Telephone (09) 293 4958

TO : StevelHulton, CRA Exploration, Darwin
DATE :12 July 1996

SUBJECT :Petrography of Mordor sample DD96MO1 27.05 - 27.18 m

Sulphide-rich Mafic Shonkinite

Mineralogy mode %
Hornblende 25
Tremolite-actinolite 25
Biotite 15
K-feldspar 15
Pyrite 14
Sphene

Apatite

Epidote 1
Chalcopyrite 1
Millerite tr
Barite mir

Ragged, partly to strongly corroded clinopyroxene pseudomorphed by fine-grained pale
green, fibrous tremolite-actinolite. Clinopyroxene formed tabular grains up to 3 mm long.
These are mantled by dark green hornblende and contain numerous ragged inclusions of
homnblende as well as being crowded with very fine-grained, crystallographically aligned
opaques that appear to be exsolution products. Clinopyroxene reacted to form hornblende.
probably during late-stage igneous fluid activity. Alteration of clinopyroxene to fibrous

tremolite-actinclite appears 10 have been a later alteration, perhaps during regional
metamorphism.

A Divislon of Antico Holdings Pty Ltd
ACN. 099446 511



Intergranular, irregular shaped biotite grains ae scattered throughout the rock. K-feldspar
occurs as rounded to oval to anhedral grains and small aggregates in intergranular textural
positions.

Sulphides and oxides form aggregates with slightly modified lobate shapes where the
sulphide mode is low to moderate to blebby, massive aggregates with cuspate margins
where the sulphide mode is high. Shapes of aggregates, their generally smooth curved,
moulded margins against igneous silicates (or their pseudomorphs) clearly indicate that the
sulphides are part of the igneous mineral assemblage. The margins of the sulphide
aggregates are in places somewhat ragged on a fine scale due to recrystallisation,
particularly of the clinopyroxene to harnblende and to tremolite-actinolite.

Chalcopyrite forms anhedral, blebby to elongate grains within pyrite-rich aggregates and as
inclusions within pyrite grains. Millerite generally occurs within pyrite aggregates and has
well formed, cuspate to anhedral grains with smooth curved grain boundaries with other
phases - i.e. it certainly appears to be part of the igneous sulphide assemblage. Minute

trace amounts of barite is present as small inclusions within pyrite.

The attached SEM backscattered electron image shows the general sulphide-silicate textural
relationships, as well as chalcopyrite occurring as separate grains within the pyrite-rich
aggregate and as inclusions in pyrite. On this image both pyrite and chromite have the
same reflectivity as does chalcopyrite and millerite. Pyrite is lighter on the right-hand side
than the left-hand side of the image.
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Magnetic Susceptibiltiy of NTGS core



MCDDH1

Depth
{(m)

0-7
7-28
28-31
31-48
48-74

® 74-81

81-97

MCDDH2

Depth
(m)

7-16
16-23
23-40

40-41.5
41.5-42.5

O 48.5-52

55.5-59
59-68.5
68.5-74.5
74.5-91

MORDOR DIAMOND DRILLING (NTGS, 1975)

Magnetic Susceptibility Readings (1995)

Lithology

Weathered Shonkinite
Porphyritic Shonkinite
Fgr. Shonkinite Dyke
Porphyritic Shonkinite
Melanocratic Syenite
Porphyritic Shonkinite
Incl. 2.5m qz/fsp Vein
Mafic Shonkinite

Lithology

Mica Dunite

Serpentinised Mica Dunite
Serpentinised Mica Wherlite
Serpentinised Mica Lherzolite
Serpentinised Websterite

Mica Lherzolite

Serpentinised Websterite
Shonkinite - Biotite Clinopyroxenite
Porphyritic Shonkinite

Mafic Shonkinite

Core Size

NQ
NQ
NQ
NQ/BQ
BQ
BQ
BQ
BQ

Core Size

12 NQ
1/2 NQ
1/2 NQ
1/4BQ
1/4BQ

1/2 BQ

12 BQ
1/2 BQ
1/2 BQ
1/2 BQ

Mag. Susc. ( SI)

(Ave.)

0.152
0.38
0.076
0.38
0.315
0.42
0.00063
0.315

(Max.)

0.38
0.57
0.095
0.475
0.525
0.63
0.00126
0.42

Mag. Susc. ( S1)

(Ave.)

0.044
0.176
0.33
0.175
0.175

0.156

0.208
0.52
0.52
0.52

(Max.)

0.11
0.22
0.44
0.21
0.21

0.26

0.52
0.65
0.65
0.65



MCDDH3

Depth
(m)

0-22
22-29

30-36
36-69.5

MCDDH4

Depth
(m)

7-42
43-46

48-64
64-72
72-77
77-80
80-84
84-89.5
89.5-92
92-97.5

Lithology

Syenite
Banded Syenite

Banded Syenite
Syenite

Lithology

Mafic Shonkinite
Biotite Websterite

Biotite Websterite

Biotite Pyroxenite

Banded Pyroxenite and Shonkinite
Biotite Pyroxenite

Banded Pyroxenite

Biotite Pyroxenite

Porphyritic Shonkinite

Banded Pyroxenite and Shonkinite

Field mag. susc. readings:

Shonkinite
Pyroxenite
Dunite

SI
0.04-0.08
0.02 - 0.03

approx. 0.15

Core Size

NQ
NQ

NQ
BQ

Core Size

NQ
NQ

NQ
NQ
NQ
NQ
NQ
NQ
NQ
NQ

Mag. Susc. (SI)

(Ave,)

0.152
0.152

0.152
0.126

{Max.)

0.19
0.285

0.19
0.315

Mag, Susc. ( SI)

{(Ave.)

0.095
0.038

0.019
0.152
0.19
0.285
0.038
(.038
0.152
0.038

(Max.)

0.152
0.076

0.038
0.228
0.38
0.38
0.076
0.076
0.285
0.095
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1. LOGISTICS
1.1 OPERATING BASE AND DESCRIPTION OF AREAS FLOWN
1.1.1 Operating Base

The crew were based at the Ross River Homestead at Ross River from 24 - 29
March, 1996. The helicopter was operated from Ross River Homestead.

1.1.2 Areas Flown

The survey area is located approximately 75 km East-North-East of Alice Springs
and contains flat terrain surrounded by the rugged escarpments of the Georgina
Range.

For a map of the area flown, see Appendix 1. A table of the area boundary
coordinates is given as Appendix 2. The survey totalled 1,618 line kilometres, flown
at 150m line spacing on flight lines oriented at 120° True. Full specifications are
given in Section 2.1. The actua!l dates on which the area was flown are given in the
Survey Progress Summary (Appendix 3).

113 Project ldentification

The survey is identified as Geo Instruments Pty Ltd Job No.9608. Data processing
was accomplished by Kevron Geophysics Pty Lid in their Neutral Bay office as Job
Number 1406.

1.2 AIRCRAFT DETAILS AND NAMES OF FIELD CREW

1.2.1 Aircraft

The helicopter contractor used for the complete survey was Heli-Aust Pty Ltd of
Bankstown Airport.

i Company . . . “Make . " Registration |
' Heli-Aus! Piy Lid Bell Helicopie: 205 B3 "Jei Ranger" VH-JWFE
1.2.2 Field Crew

The helicopter and the survey pilot were provided by Heli-Aust Pty Ltd of Bankstown
Airport. The geophysical personnel were provided by Geo Instruments Pty Ltd of
Sydney.

Pllot ot oo -David Shute -~
Dataman__ = =~ Stephen Penfold
Operator ~ " " " ""S. Penfold/ Z. 'Beidi

Geo Instruments Pty. Lid  Airborne Division ' {ref.airbome/opsrep/mordord6)
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2. SURVEY DETAILS
2.1 FLYING SPECIFICATIONS
: Direction deg. tfrue
Flight line direction 120 - 300
Tie line direction 030 - 210
Flight line spacing 150 metres
Tie line spacing | 1,500 metres
Magnetic sensor mean ferrain clearance - - . . . .30 metres ..
Spectrometer sensor mean terrain clearance 30 metres
Samplmg mterval (MEQDEUCS) e 010 second
w0 3m(mean)
: ‘(Radnom_etncs).. ... . . "1.0second ..
pe e e - - about 30m’

A tie line occurs within 500m of the outside edge of each survey area.

Area | .! Line km's
1 1,618
Total . " 401,618 s
2.2 MAPPING

Flight Planning was conducted by reference to Australian Map Grid Coordinates and
area diagrams supplied by the client.

2.3 FLIGHT PATH CONTROL

Navigation was conducted primarily by reference to the positions provided by the
Global Positioning System, hereafter referred to as GPS

Flight path recovery was obtained by differentially correcting the flight data with
static data that were obtained from a fixed base station GPS receiver.

The position of the reference base station antenna was obtained from a statistical
analysis of a minimum of 1 hours observation of GPS readings at the base station.

The GPS base station was located at the field camp, with the following coordinates;

Easiing 13-6l "25'35. 34016
Elevation (asl) 484.32m

The above co-ordinates are referenced to the WG S84 Spheroid.

Geo Instruments Pty. Led  Airborne Division ' (vef arrbome/opsreprmordor9s)
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The NovAtel 851R receiver and associated antennae is a multi-channel system
capable of tracking up to ten satellites simultaneously and deriving positions from ail
satellites in view at 0.2 second intervals. For this survey the GPS antenna was
located on the top of the helicopter tail fin.

GPS coordinates were recorded with reference to the AGD84 spheroid.

24 MAGNETOMETER

The survey was flown using a Geometrics G-822A Ultra-high sensitivity Cesium
Vapour Magnetometer sensor system. This sensor provides a Larmor signal within
the range of 0.6 to 1.1Mhz that is processed by high precision counters embedded
within the Geo Instruments G2000 Acquisition system (described in section 2.8).

The sensor and pre-amp were mounted in a "boom" attached to the helicopter.
Compensation for the aircraft magnetic field was achieved by passive apphication of

electromagnetic currents.

Survey Specifications were:

‘Sensitivity o L 0 001 T

Still Air RMS Nosse 0.05nT
‘ Digital Recording Resolution . ~-:0.01:nT e e
Magnetic | Grad:ent Tolerance ~>20,000 nTl metre

‘Sample Time "« Tk n040see: | Tmas T
Sample Dsstance (Mean) 4 metres
25 SPECTROMETER

An Exploranium GR820 Differential Gamma Ray Spectrometer was used to measure
the standard energy windows for the gamma radiation from TI-208, Bi-214, K-40,
Total Count and Cosmic sources. Values were recorded at the end of each second,
corresponding to each second fiducial.

The gamma ray spectrometer was interfaced to a Nal (Tl) crystal detector with a
volume of 16.4 litres. The detector pack in the “Jet Ranger’ was mounted inside the
helicopter in the baggage compartment clear of the helicopter fuel tanks.

The GR820 measures the pulses generated by the crystal detector and controls the
gain of each individual detector element by reference to the natural radiation
emanating from the ground. The isotope selected for the gain control is determined
during the survey and depends on the concentration observed during fiights
covering tie lines. As the area has a prevalence of Thorium, this was primarily used
as the stabilising element.

Geo Instruments Pty. Ltd  Airborne Division {vef airbome/opsrep/mordos6)
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All 256 channels of radiometric data were recorded in addition to the five differential
channel windows, defined as follows:

Element Energy Level (keV) Window No.
Total Count 404 - 2805 34 - 224
K-40 1369 - 1574 111 -127
Bi-214 1652 - 1863 133 - 149
Ti-208 2415 - 2812 191 - 221
Cosmic 3000 - 6000

The digital data has been corrected for instrument dead-time but, otherwise, the
digital recording contains uncorrected values for the channel windows.

2.6 ALTIMETER

A Sperry AA-210 Radar Altimeter system was used to measure ground clearance.
The pilot's analogue indicator provides an absolute altitude display from O to 750
metres ( 0 to 2,500 ft.).

The reference height above mean sea level was derived from the height value
provided by the GPS receiver.

A Rosemount barometric altimeter was also used to record height above mean sea
level. The response of the instrument is linear and the digital resolution is better
than 2.5% with a departure of 3m at 100m altitude discernible.

Altitude was recorded by the digital acquisition system, in synchronisation with the
spectrometer, every second.

2.7 BASE STATION MAGNETOMETER

A Geometrics proton magnetometer, Model G-856AX with digital recording was used
as the base station magnetometer for recording the diurnal variations and was run
continuously throughout the survey flying period. The base station was sampled at a
5.0 second period. This base station magnetometer was located 25m northwest of
the GPS base station (refer 2.3).

Diurnal activity was classed as moderate throughout much of the survey. There were
no periods where the magnetic diumal gradients exceeded the tolerance
specifications of 5aT in & minutes.

2.8 DATA ACQUISITION SYSTEM

The Geo Instruments G2000 is a Digital Acquisition System based on the IBM PC
AT architecture.

Geo Instruments Piy. Ltd  Airborne Division ' (ref airborne/opsrep/mordor36)
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The system is fitted with several modules tailored to condition the input data from the
various sensing instruments. A custom written software package facilitates the
following;

(a)  Correct synchronisation of the data streams,

(b) Formatting of all data received,

(c) Extended error checking of all parameters,

(d)  Visual data presentation for monitoring purposes,

(e)  Generate and distribute synchronising Fiducial numbers,

(f) Recording of data to magnetic media,

(g)  Calculation of position and provide steering display for pilot

An example of raw data format is provided in Appendix 5.

2.9 GPS NAVIGATION SYSTEM

The GPS navigation system was based on NovAtel 951R Receivers and assoctated
antennae. These receivers are ten channel CA (coarse acquisition) code and carrier
phase units capable of tracking up to ten satellites simultaneously and deriving

positions from all sateilites in view.

Positions were generated at 0.2 second intervals and internal recording capacities
allow ten hours of positional data storage.

A real time differential soiution was obtained with the aid of the "Omnistar" wide area
differential GPS service. Corrections were transmitted at four second intervals to the
helicopter to update navigation and position displays. Close to the Georgina Range
escarpments some GPS dropouts were experienced.

GPS coordinates were recorded with reference to the AGD84 spheroid.

2,10 WEATHER DETAILS

Weather information, where relevant, was recorded on the daily flight logs.

The weather on this survey was hot and dry with strong winds from the north-east.

Geo Instruments Pty. Lid  Airborne Division (ref airbome/opsrep/mardords)
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3. CALIBRATIONS
3.1 MAGNETICS
3.1.1 Magnetic Noise Envelope.

Post flight analysis indicated that the mean fourth difference noise level achieved
was less than 0.05nTs over the whole of the survey.

3.1.2 Heading and Parallax Errors

A flight was performed before the survey, to test for parallax errors in the system, by
flying over a metal shed in two oppesing directions. it was determined that the digital
readings lagged the camera recorded positions by about one sample. This averages
about three metres (each way) and is corrected in the field during merging of the
positions with the acquired data. Note that additional corrections may be applied
during the processing to eliminate any residual herringbone effect visible in the data.
3.1.3 Magnetic Compensation Procedure for Boom-Mounted Sensor

Compensation was passive for this survey area, using orthogonal electromagnetic
coils.

3.2 RADIOMETRICS

3.2.1 Cosmic Calibration

Two flights were made over the sea at barometric altitudes of 250m and 2250m to
relate the cosmic-ray window o the combined cosmic and aircraft backgrounds of
each window. The flying time at each altitude was a minimum of 10 minutes.

3.2.2 Radiometric Parallax

A correction of one sample (approximately 30m) was applied for all radiometric
channels.

3.23 Pad Calibrations

Calibration factors were determined by observations at the Bairnsdale Test Range
on 12 January 1996, (VH-JWF). Details are contained in Appendix 6.

Geo Instruments Pty. Lid  Airborne Division ' (ref. aitbome/opsrep/mordor9s)
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The following stripping coefficients, derived from the calibration test data, were used
for the subsequent correction of the digitai data.

VH-JWF
alpha 0.254816

beta o 0487227
gamma 0.727000

a - 0.033974
b ~ 0.005998
g 0.002918

3.24 Sensitivity and Height Attenuation Calibrations

A series of flights were made over the helicopter calibration site in Baimsdale,
Victoria, on 12 January 1996, to determine aircraft system sensitivities and height
attenuation coefficients (refer to details in Appendix 8). The calibration range was
surveyed with a calibrated 256 channel portable spectrometer on the same day as
the calibration flights.

The following altitude and background correction factors were determined for each
of the radiometric channels by flying at high altitude, beyond the influence of radon:

VH-AWF (Jet Ranger) i i5s WO 08 8 i m Kn il g Thatn s
Altitude 0.006958 0.008911 0.00651 0.006878
attenuation coefficients

Aircraft - : : 123.29 12.70 273 5.54
packground cps

Cosmic 1.185647 0.068170 0.058473 0.053956
background coefficients

3.25 Daily, Pre and Post Flight Checks

All crystals were aligned prior to each day's flight using Cs137 sources and checked
for drift at the conclusion of the day. Drift values were kept to a minimum by the
correction mechanisms built into the GR820 spectrometer. An alarm is generated
whenever the gain drift exceeds nominal tolerances and the GR820 is unable to
correct the drift. An unresolved alarm will preclude further flying, however none was
generated during this survey.

Pre and post fiight checks of stability were undertaken using a pure Uranium and a
pure Thorium sample. The background was recorded first with the samples well out
of the way, then with the Thorium and Uranium sources in turn, and then background
again.

Both pre and post flight sample checks were recorded in analogue and digital forms.

Geo Instruments Pty. Ltd. Airborne Division ' (ref irbome/opsrep/mordord6)
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3.2.6 Flight Calibrations

A test line was flown before and following each day’s surveying to assess the
repeatability of the system pre- and post- data collection. A test line that exhibited
some radiometric expression was selected. The location of the test line followed the
road from Ross River homestead, overflying the main runway. The data are
recorded in the Operator's Flight Reports (Appendix 8) and the data tapes.

Geo Instraments Pty Ltd  Airborne Division . (ref airborne/opsrepmordor6)
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4. DATA PROCESSING

4.1 RECOVERY INFORMATION

The GPS position information was merged with the geophysical data by the
operators in the field and then subjected to a number of checks to ensure the data
met survey specifications. These include;

(a)  Speed correlation checks.
(b) Identification of spikes, dropouts and noise bursts in all data streams.
(c)  Verification that flight path coverage is within specified parameters.

4.2 DIGITAL DATA

The final data processing was subcontracted to Kevron Geophysics of Sydney,
NSW, under the supervision of Mark Baigent, Data Processing Manager. All data
had previously been checked for abnormalities by an in-field data verification system
that checks conformity of all parameters within a band of acceptable values.

4.21 Flight Path Recovery
Processing of the differential GPS location data entailed the following steps:

(a) A parallex correction of four fiducials is applied.

(b)  No fiducial synchronisation is required.

{c) Postflight differential GPS corrections are not required. This is done
in real time with the Omnistar system.

(d}  Non-linear filtering with a window width of 9.

(e)  Conversion of the coordinate system as appropriate.

422 Magnetic Processing

Having verified all data in the field, the final processing sequence is reduced to the
following steps;

(a) Convert all variables to common base levels.

(b)  Normalise base station magnetometer levels.

(c)  Subtract normalised base station magnetometer from magnetometer
values acquired along each line.

(d)  Subtract the IGRF Model from the magnetic datum.

(e) Level and micro-level the survey data.

3] Grid the data using a 50 metre square grid mesh. The gridding method
is as described in Briggs (1974), utilising a four times line spacing
search/scan radius.

The IGRF Model 1995 and the secular variation model 1995-2000 were used. The
regional magnetic field was calculated for March 1996.

Geo Instruments Pty. Ltd  Airborne Division ' (ref.airbome/opsrep/mordords)
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Standard levelling entailed two stages:

(a) Least squares DC bias adjustment to remove residual heading and
constant errors.

(b) Either fitting of a polynomial to remaining misties and limiting the
correction or fitting a least squares polynomial to the remaining misties.

Micro-levelling is summarised as three steps:

(a) Extracting pseudo-tielines from the grid at a nominated distance along
the grid.

{b) Low pass filtering.

(c) Treating misties between pseudo-ties and traverses by either a least
squares adjustment or a polynomial fit.

The details of the micro-levelling procedure are proprietary to Kevron Geophysics.
No fifters were applied to the data prior to gridding.

4.2.3 Radiometrics

The one second 256 channel spectrometer data were first corrected for system
deadtime and then energy calibrated using the standard technique of Minty et al
(1990). Four channel data were created by summing adjacent channels of
deadtime corrected and energy calibrated data over the four windows specified in
section 2.6.

The windowed radiometric data (i.e. Total Count, Potassium, Uranium and Thorium)
were normalised to counts per second and checked for steps, spikes and noise.

The data sets were then corrected for the following:

(a)  aircraft and cosmic background.

(b)  energy stripping of K-40 ,Bi-214 and TI1-208.
(c)  altitude variation.

(d)  atmospheric Radon.

Levelling and micro-levelling of the four radiometric data sets followed the
procedures described for the magnetic data in Section 4.2.2.

(a) Background Removal

Kevron Geophysics made adjustments for the influence of aircraft background
radiation using the values given in section 3.2.4. These values were obtained by
flying at high aititude beyond the influence of radon. Cosmic radiation was measured
in the spectrometer window of 3 MeV and above. Corrections to the Total Count,
Potassium, Uranium and Thorium channels were applied using the cosmic
background coefficients given in Section 3.2.4.

Geo Instruments Pty. Ltd. Airborne Division ‘ (ref airbome/opsrepmordor§s)
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{b) Correction for Compton Scattering

Channel interaction corrections (stripping) are applied to correct for Compteon
scattering. The stripping coefficients were determined by measurement over the
Bairnsdale calibration pads and are presented in Section 3.2.3 of this report. The
three principle stripping ratios (¢, B and y) increase with altitude above the ground.
The rate of increase is given by Grasty and Minty (1995) as follows:

Stripping ratio o increases at 0.00049 per metre
Stripping ratio § increases at 0.00065 per metre
Stripping ratio y increases at 0.00069 per metre

Following adjustment of the stripping ratios for aftitude, the corrected (stripped)
count rates in the potassium, uranium and thorium channels (Nkc, Nuc and Nrc) are
given by Grasty and Minty (1995) as follows:

[Nwn(ay - Bi+Nu(@B - y)+Nk(1 - act)]

NKC = '
A
[Nh{gB - o}+Ny - Nkg)
NUC = ’
A
[NTa(1 - gv) - Nua+Nkag]
Ntre = '

A

where
A=1-gy-ala-gp).

and N, Ny and Nk are counts measured in the thorium, uranium and potassium
channels respectively.

{c) Altitude Variation

Adjustments for variation in altitude were made using the formula;
N, =N, *®

Where N, = uncorrecied counts,
N. = count rate normalised to height H,
h = measured height above the ground,
H = nominal flight height,
i = attenuation coefficient for the channel being corrected.

Geo Instruments Pty. Ltd  Airborne Division (ref.aitbome/opsrep/mordord6)
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Attenuation ceefficients for each channel are given below:
Miotal count = 0.008877
Mostassiom = 0.011455
Huanum = 0.008333
Uthonem = 0.008543

Kevron Geophysics have corrected the radiometric data to a constant 80m above
ground level.

{d} Atmospheric Radon

The influence of atmospheric Radon has been minimised using the speciral ratio
method described by Minty (1992).

4.2.4 Digital Elevation Model
The digital elevation model is generated by the following processing steps:
1. Removal of spikes or dropouts in the radar altimeter and GPS elevation data.

2. Correction of the GPS elevation data for the vertical separation between the GPS
antenna and the radar altimeter antenna.

3. Subtraction of radar altimeter values from the GPS height of the aircraft above the
reference ellipsoid.

4. Application of the AUSLIG modei for the geoid-ellipsoid separation to produce
terrain heights above mean sea level.

5. Levelling and micro-leveliing of the terrain height data.

6. Gridding on a 40m square mesh by the method of Briggs (1974) using a four
times line spacing search/scan radius.

Geo Instruments Pty. Lid.  Airborne Division {ref airbomne/opsrep/mordor36)
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5.
(@)

(b)

(c)

DELIVERED ITEMS

1:25,000 Scale Final Mylar Maps of the following :

Flight Path.

Total Magnetic Intensity Contours.
TMI Reduction to Pole Contours.
Stacked Profiles.

TC Contours.

K Contours.

U Contours.

Th Contours.

U/K Ratio Profiles.

U/Th Ratio Profiles.

Digital Data on CD-ROM

Gridded Files
RTP Mag.
DEM.
TC, K, U, Th.
Equiv K, U, Th.
RGB UfTh, UK.

Located Data
XYZ.

1:25,000 Hard copy Laminated Images.

RTP.
RGB.
UK

UfTh,

Flight Reports (original un-edited)

Geo Instruments Py, Lid  Airborne Division

(ref airborne/opsrep/mordords)
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MAP OF AREA FLOWN
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APPENDIX 2

TABLE OF AREA BOUNDARY LINES
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SURVEY PROGRESS SUMMARY
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FIELD STATUS REPORT: CRA HELICOPTER SURVEY, MORDOR POUND

Job No. 9608 Area - MORDOR POUND
DOY | Date Fit Nos. | Remarks
84 24-Mar 1 1.0 Alice CAL MAG. 0.5 ferry, Alice to Ross R
85 25-Mar 2
86 26-Mar 3,4 New spectrometer
87 27-Mar 56
88 28-Mar 7-9 Area complete
89 29-Mar 10 CRA Geo ops in area
®
®

Geo Insiruments Pty. Ltd - dirborne Division (ref arrbome/opsrep/mordor$6)
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DATA DISK AND TAPE FORMATS
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LOCATED DATA TAPE FORMAT

1. DATA FORMAT FOR 0.1 s DATA FILES:

line number

date

fiducial

easting

northing

fatitude

longitude

raw magnetics
diurnal

levelled magnetics
radar altimeter

gps height

digital terrain model
gps latitude

gps longitude

local time

first vertical derivative
agc filter

linefeed character

logical record length of 165 bytes

Geo Instruments Pty. Ltd - Airborne Division

af
f10.0
fi1.1
f11.1
f10.5
f10.5
9.2
9.2
9.2
7.1
7.1
7.1
f10.5
f10.5
f10.5
9.4
9.4

-98999999.00
-9999899.00
-9999599.00
-999.00
-999.00
-99999.00
-99999.00
-99999.00
-999.00
-899.00
-989.00
-999.00
-998.00
-999.00
-999.00
-999.00

(ref airbome/opsrep/mordords)
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LOCATED DATA TAPE FORMAT

2. DATA FORMAT FOR 1.0 s DATA FILES:

line number aB

date ad

fiducial f10.0 -9999999.00
easting f11.1 -9999999.00
northing f11.1 -9999999.00
latitude f10.5 -999.00
jongitude f10.5 -999.00
levelled magnetics 9.2 -99999.00
radar altimeter 7.1 -8999.00
gps height 7.1 -9999.00
dtm f7.1 -8999.00
raw total count f7.0 -9999.00
raw potassium 5.0 -989.00
raw uranium 5.0 -999.00
raw thorjium 5.0 -989.00
corrected total count f7.0 -99999.00
corrected potassium 5.0 -889.00
corrected uranium 5.0 -999.00
corrected thorium 5.0 -899.00
percentage potassium 6.3 -9.00
equivalent uranium 6.3 -9.00
equivalent thorium 6.3 -9.00
cosmic 5.0 -999.00
gps latitude f10.5 -999.00
gps longitude f10.5 -999.00
local time f10.5 -993.00
temperature 6.1 -889.00

linefeed character

fogical record length of 202 bytes

Geo Instruments Pty. Ltd - Airberne Division . (ref arrbome/opsrep/morderdé)
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RADIOMETRIC CALIBRATION RANGE DATA

Geo Instruments Pty. Ltd - Airborne Division . (ref airhome/opsrep/mordord6)
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Radiometric Calibration Utilising Test Pads and Hover Range
1. Rationale

Radiometric test pads are required to determine the Compton scattering coefficients
to be applied to the raw spectrometer counts during the processing of the data. The
test pads consist of four 1m x 1m x 0.3m concrete blocks manufactured by CSIRO
Division of Exploration Geoscience. Three pads have high concentrations of either
K, U or Th, while the fourth pad has low background values. For this survey the pads
used are located at the Bairnsdale airpont, at a site with uniformly low background K,
U and Th counts. The location of the test pad site is shown in Figure 1 of this
Appendix.

The hover test range is required for the determination of sensitivity factors which
relate the concentration of radioactive elements in the ground to the number of
counts measured at survey altitude. The test site should be free of vegetation,
relatively flat but well drained, and have a relatively high and uniform concentration
of the three radioactive elements. A suitable site, close to Bairnsdale, was
established on a dairy flat SE of Bruthen. The test site had been previously surveyed
with a calibrated ground spectrometer by Geoterrex Pty. Limited. The location of the
hover range is shown in Figure 2.

In addition, it is desirable to determine the contribution from the aircraft and cosmic
radiation by flying at a number of elevations over a large expanse of water. Aithough
this is frequently difficult to achieve over much of Australia, in this case the
Gippsland Lakes are conveniently situated close to the test area.

2. Test Procedure

The following procedure was carried out with the helicopter to obtain the data
necessary to derive the corrections that need to be applied to the radiometric data
acquired during routine survey operations.

(a) Perform standard pre-flight calibration at the operational base prior to leaving,
and then fly the local test line.

(b) At Bairnsdale airport, ensure the spectrometer is still stabilised. Note the weather
conditions. Park the helicopter (facing N) and place, in turn, each of the calibration
pads directly beneath the spectrometer crystal in the aircraft. Record for 2 minutes
with each pad in place.

(c) Proceed to the Hover Test Range and position over the central marker peg.
Hover and record data from 100ft (30m) to 600ft (180m) above ground level (agl) in
50ft (15m) increments. Record for 2 minutes at each elevation.

(d) Fly out over Lake King (about 5 minutes flying time S of Bairnsdaie) and record
data in hover for 5 minutes between 100ft and 600ft in 50 ft increments. While still
over water, climb between 1000ft and 10,000ft, recording data at each 1000ft level.
(e) Verify data validity.

(f} Perform a full post-flight calibration.

3. Calibration sheets for the helicopter are included in this Appendix.

Geo Instruments Piy. Ltd, - Airborne Division . (ref.awrbome/opsrep/mordords)
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CALIBRATION REPORT

BAIRNSDALE HOVER TEST RANGE VICTORIA

Aircraft VH-JWF 12 Jan 1996 Exploranium GR820 with 1000 cubic inch detector

COSMIC AIRCRAFT HEIGHT
COEFFICIENTS BACKGROUND ATTENUATION
TOTAL COUNT 1.189847 123.29 0.006858
POTASSIUM 0.06817 12.70 0.008911
URANIUM 0.058473 273 0.00651
THORIUM 0.053956 5.64 0.006878

Stripping ratios:
Alpha = 0.254816
Beta = 0.487227
Gamma = 0.72700
a=0.033974

b =0.005998
g=0.002918

Conversion coefficients from cps to %k and ppm
Ground concentrations from the range are: %k = 1.68, Uppm = 2.85, Thppm = 13.66

ALT m K cps U cps Th cps %K eU ppm | eTh ppm
25 168.10 26.08 66.86 100.06 9.18 4.89
55 124.69 19.55 53.75 74.22 6.86 3.93
41 141.06 23.07 5975 83.96 8.31 4.37
69 108.51 18.80 48.90 65.18 6.60 3.58
84 91.47 17.67 42.94 54.48 6.21 3.14
99 82.75 15.43 38.26 49.26 5.41 2.80
114 73.14 13.74 35.89 43.54 4.82 263
128 £65.22 13.45 31.12 38.82 472 2.29
143 55.92 12.44 27.80 33.29 4.36 2.04
154 52.44 10.65 28.17 31.12 3.74 2.06
172 43.80 9.75 24.32 26.07 3.42 1.78

Geo Instruments Ply. Lid - Airborne Division (ref.airbome/opsrep/mordordé)
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APPENDIX 6

OPERATOR'S FLIGHT REPORTS

Geo Instruments Pty. Ltd - Airborne Division . {ref.arrhome/opsrep/mordor96)
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APPENDIX 7

MAP REDUCTIONS

Flight Path

Total Count Contours
Thorium Contours
Potassium Contours
Uranium Contours
TMI Contours

RTP Contours

TMI Stacked Profiles
U/K Profiles

U/Th Profiles

Greo Instruments Pty. Lrd - Airborne Division

(ref airbome/opsrep/mordor96)
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ABSTRACT

A GEOTEM,,,, tme-domain airborne electromagnetic and magnetic survey was flown by
Geoterrex Pty Lid for CRA Exploration Pty Ltd over Mordor Pound, Northern Territory,
during Apnl and May 1998,

Data were collected using the GEOTEM,,, airborne electromagnetic and magnetic
system, with a base operating frequency of 25 Hz, employing a two component
electromagnetic recever (X and Z axes). GPS and Doppler velocity data were used for
navigation. The survey aircraft was a CASA C212-200 Turbo Prop (VH-TEM).

GEOTEM,,.. field data was processed to remove atmospheric and system noise.
Algorithms were applied to create Amplitude Decay Index (ADI) and altitude corrected
data sets for both X and Z components. A high level of data processing was carried out in
the field, reading raw GEOTEM,,,, data directiy on to UNIX workstations and applying
advanced GMAPS software. High quality presentations of data were provided to CRA
Exploration Pty Ltd directly from the field as well as preliminary GEOTEM,,,,, data.

The final processed data were recorded as located data and grids on Exabyte tapes. Hard
copies of the processed data were produced as multi-parameter profile plots at 1 : 25 000
scale, 125 000 magnetic contour maps, flightpath maps and X and Z component ADI
colour tmages.
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GEOTEM,_,, LOGISTICS REPORT INTRODUCTION

DEEP

1. INTRODUCTION

From the 28th of April to the 1st of May, 1996, Geoterrex Pty Ltd conducted a GEOTEM,,,, airbormne
electromagnetic survey over Mordor Pound, NT, for CRA Exploration Pty Ltd. The base of operations
was Alice Springs This report summarises the logistics, survey parameters, calibration procedures
and processing details of the survey.

in total, 761 line kilometres of GEOTEM,, electromagnetic data were collected in 3 flights over the
survey area at a base operating frequency of 25 Hz. Traverse lines were flown 050 - 230° with a 250
metre iine spacing. Four lines were flown orthogonally to the direction of the main part of the survey, in
the northern part of the survey area.

CRA EXPLORATION PTY LTD. June, 96 1
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GEOTEM,. , LOGISTICS REPORT SURVEY OPERATIONS SUMMARY

2. SURVEY OPERATIONS SUMMARY

Table 1: SURVEY PROGRESS

Date Progress

29.04.1996 Survey production inittated

30 04 1996 Production flying

01.05 1998 Production flying, survey completed
Tahle 2: Field Personnel

Field Crew Manager A. Cole

Personnel

Pilots T. Haldane, H. Thompson

Electronics Technician T. Green

Geophysicist/Processor | M. Cooper

CRA EXPLORATION PTY LTD. June, 96
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SURVEY EQUIPMENT

3. SURVEY EQUIPMENT
Table 3: Airborne Equipment Specifications
Systermn Parameters GEOTEM,,_., Specifications
Navigation GPS / Doppler
Nominal aircraft speed (m/s) 65
Geomeiry Transmitter height 105
abcve ground level (m agl) {(Nominal
terrain clearance)
Recewver Bird Height (agl, m) 62
Tx-Rx horizantal separation (m) 120
Transmitter Coil Axis Vertical
Signai Half sine wave current pulse
Base frequency (Hz) 25
HRepetition rate (pulses per second) 40
Pulse width {microseconds) 4108
Loop area (square metres) 231
Number of turns 6
Peak Current (amps) 480
Tx loop dipole moment (Am®) 6.65 x 10°
Receiver Coit Axes Xand Z
Sample Interval (seconds) 0.25
Channel times see Table 5

CRA EXPLORATION PTY LTD.

June, 96
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Figure 2: GEOTEM, ., System Geometry And Waveform
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Table 4: X and Z Component Channel Positions
Channel Channel Centre Channel Width
usec after Tx psec
Inpulse 1 3788 313
Inpulse 2 -3476 313
Inpulse 3 3 163 313
Inpulse 4 -2 851 313
Offtime 1 352 156
Offtime 2 509 156
Offtime 3 665 156
Offtime 4 899 313
Offtime 5 1212 313
Offtime 6 1602 469
Offtime 7 2071 469
Offtime 8 261s 625
Offtime 9 3 321 781
Offtime 10 4181 938
Offtime 11 5196 1094
Offtime 12 6 368 1250
Offtime 13 7774 1563
Offtime 14 9493 1875
Offtime 15 11 681 2 500
Offtime 16 14 337 2813
Figure 3: X and £ Component Channel Positions

Transmitter

field
time
24 24 6 8 1 12 14 16
13 135 7 9 1 13 15
Inpulse
— - -f—— Offtime Channels -
| Channels
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3.1 Electromagnetic Acquisition System

Model: Geoterrex Pty Lid GEODAS

The GEODAS 15 a computer-based software system using a rugged field PC, which runs muitiple DOS
programs in a multi tasking environment. The modular design of the GEODAS allows for reconfiguring
of the system to record different types of surveys by adding, removing or changing task modules.

The GEODAS 1s currently installed in a rugged, totally enclosed, moisture and dust proof system,
originally designed for mifitary use. Data are recorded on hard disks and a cartridge tape system is

used for data transfer to the field processing centre.

The following are recorded digitalty using the GEQDAS.

Each second

Each 0.25 secs:

3.2 Magnetometer

Flight number

Navigation data

Total magnetic field

Fiducial number (Time in seconds)

Barometric pressure

Altitude (Radar and Barometer)

Temperature outside the cabin in degrees Celsius

20 X & Z Component GEOTEM, ... Channels
X & Z Component Transmitter primary field
Power Line Noise Monitor (X & Z Component)
Earth Field Monitor (X & Z Component)

Earth Field Correction

Model: Cesium vapour optical absorption magnetometer
Mounting: Tall stinger

Sample period: 50 milliseconds

Sample interval: 1.0 seconds *

Sensitivity: 0.01 nanoTeslas (nT)

*

magnetometer reading.

Base Station magnetometer

To operate both the GEOTEM,,, system and the magnetometer system simultaneously, the
transmitter 1s switched off for a period of 200 milliseconds every second to allow for a nose free

Maodel: (G856 Proton Procession
Sample interval; 5 seconds
Sensitivity: 01 nT

33 Tracking Camera

Model: Sony DXC101P Video Camera

The tracking camera is equipped with a 4 mm wide-angle fens. The video tape is synchronised with the
geophysical record by a digital fiducial display that increments every tenth of a second. These fiducials

CRA EXPLORATION PTY LTD.

June, 96

SURVEY EQUIPMENT



GEOTEM_. LOGISTICS REPORT SURVEY EQUIPMENT

are recorded on the video tape and displayad on the bottom left of the video screen. Times are recorded
from the digital infermaton provided by the GEODAS system.

3.4 Altimeter

Barometric Altimeter

Maodel
Sample Interval.
Sensitivity

Radar Altimeter

Model:
Sample interval
Accuracy:

Geoterrex Barometric Altimeter {SENSYM 1425C15A)
1 0 seconds
0.24 mV/foot (6 5 mV/mb)

Sperry Stars AA200 radio altimeter system
1.0 second
+- 3% of indicated altitude.

The Sperry radio altimeter is a high qualty instrument whose output is factory calibrated. It is fitted with a
test function which checks the calibration of a terrain clearance of 100 feet and altitudes which are

multiples of 100 feet.

3.5 Electronic Navigation

GPS Equipment:

Sample Rate
Base Station

Sercel NR103 GPS receiver and antennae mounted in aircraft and equipped
with steering indicators.

0.6 seconds

Sercel NR103 base station receiver with laptop data logger.

Doppler Equipment: Singer Kearfott ANJASN 128, Sperry VG 14 Vertical Gyroscope, Sperry G-12
Compass.

Sample Rate 1.0 seconds

3.6 Analogue Recorder

Modet: RMS GR33 Thermal Dot Matrix Printer

Chart speed 11 cm/minute; time increases from left to right

Chart width: 30.5¢cm

Event marks:

GEOTEM____ Traces.

DEEP

Synchronisation:

Channels Displayed:

20 second marks are recorded on the bottom of the chart with the associated
fiductal numbers being printed at the base of the chart.

The scales for the GEOTEM,,., traces are displayed on the analogue charis.
The zero line for each channel is separated by 0.5 cm with the latest channel
always being plotted closest to the bottam of the page.

A lag of approximately 5.0 seconds occurs between the GEOTEM,_.. channels
and the magnetometer and altimeter traces.

Channel 7 noise monitor

X Component Primary Field Monitor

Z Component Primary Field Monitor

X and Z Component Earth Field Monitors

Channal 16 noise monitor

Total Magnetic Field - Fine Scale

CRA EXPLORATION PTY 1 TD. June, 96 8
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Total Magnetic Field Coarse Scale
Terrain Clearance - Radar
Barometer

GEOTEM,.. X channels 5-16
Powerline Monitor
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4. PRODUCTS AND PROCESSING
4.1 Field Processing

Raw GEOTEM,,,. data were read directly onto a UNIX workstation where advanced UNIX GMAPS

processing software was appled to the data. In this way, an improved delivery schedule for final
processed data was achieved

An A0 plotter was used n conjunction with the UNIX workstation and was able to provide high quality
contour maps of the magnetic field and ADI grids as well as profile plots displayed either as stacked
profile or plan maps. The increased efficiency In plotting improved Geoterrex' ability to analyse flightpath
and GEOTEM,,., data and create specific plots for other purposes, such as Channel amplitude profile
plans, powerline monitor profile plans and barometric altimeter profile plans.

An Exabyte drive used with the UNIX workstation was compatible with CRA’s requirement. This facility
allowed data to be delivered directly from the field processing centre to the client where profile and gnd
analysis of GEOTEM,., data could begin immediately. Therefore decisions regarding survey
parameters, additional areas to fly, or areas of lesser value, could be made more quickly and effectively
pror to the end of the survey.

The field processing centre also included a deskiop PC for additional tasks and a laptop PC for recording
GPS data and downioading diurnal base station files.

Field Processing Equipment

UNIX Workstation

3.5 Gb Hard Disk

Exabyte carindge tape drive

QIC150 Mb cartndge tape drive

AQ high speed plotter

High speed PC

Laptop PC

GMAPS for UNIX GEOTEM,,.,.. processing software

4.2 Electromagnetics

l.evelling

Since the GEOTEM,,, receiver constantly normalises and calibrates during data acquisition there
1s no levelling of data at the post-survey processing stage.

Synchronisation Lag

All GEOTEM,,., and auxiliary geophysical data has been synchronised with the navigation data so
that there is no "peak position" offset between the responses obtained from lines flown in opposite
directions over a narrow vertical canductor.

CRA EXPLORATION PTY LTD, June, 96 11
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Noise Reduction

Noise reduction in the digital data is accomplished by identification of the notse type (atmosphenc,
systemn or cultural), analysis of the spectral content of the entire signal (geological + noise) and
selective filtering.

Atmospheric Noisg The first stage of processing is atmospheric (sferic} noise removal which 1s
achieved by using a method based loosely on cross correlation and non linear
filtering, since most sferic events are single reading (impulse response) features
which cannot be properly removed by linear filtering.

Cultyral noise Cultural noise {which includes sources such as 50 Hz powerlines, eleciric
fences, cathodic protected metal structures) 1s measured by the 50 Hz monitor.
Normally cultural noise is not removed during processing.

System noise System noise is removed by filtering using strict amplitude and wavelength
thresholds to correctly isolate noise from geological signal. The filter shape and
amplitude thresholds are determined on a flight by flight basis from raw data
piots of at least 2 flight lines flown in opposite directions at the beginning and
end of the flight. This allows customised filtering for directionai, diurnal and fight
noise, ensuring that the minimal amount of filtering is performed so that real
signal is not degraded by using a "lowest common denominator” philosophy of
applying one filter {usually the maximum) for all noise conditions.

4.3 Magnetics
Biurnal Levelling

The base station data is edited so that all significant spikes, level shifts and null data are
eliminated. It is resampled and synchronised to the airborne fiducial system prior to subtraction
from the airborne magnetic readings.

Synchronisation Lag

A lag of 14 samples was applied to synchronise the magnetic data with the navigation data.

4.4 Flight Path Recovery

A GPS receiver mounted in the survey aircraft uses 3D triangulation of satellite signals to calculate both
the position of the arrcraft in real time and to provide pilots with steering information. The GPS data are
read into the field computer and plotted on a daily basis lo ensure data quality control and determine any
necessary reflights. The positioning data are stored digitally as Latitudes and Longitudes and later
converted to Australian Map Grid (AMG) co-ordinates.

The Doppler system is a radar velocity sensor that determines the three components of aircraft velocity
from measurements of the Doppler frequency shift in radar energy transmitted toward, and received back
from the ground. These velocity data considered with the heading data from the aircraft's compass are
used to determine the aircraft position.

CRA EXPLORATION PTY LTD. June, 96 12
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Tao obtain the optimum level of positioning accuracy the Doppler veloctty information 1s combined with the
GPS coordinates using least squares techniques. The integrated solution has greater accuracy and
repeatability than either of the individual components. The integrated aircraft track was plotted on a daily
basis at 1 : 25 000 scale to ensure data quality and to determine any necessary refights.

4.5 Survey Products
4.51  Multi Parameter Profile Plots

Final GEOTEM,, data (and the altitude corrected GEOTEM_,, data) are presented as multi-parameter
profiles plotted at suitable scales from top to bottom, as listed below. The x-axes of alternate sections of
each plot are annotated with fiducial numbers or AMGs. The scales for the GEOTEM,, traces vary
according to the channel, 1o allow resolution in late channels whilst keeping early channels on scale. The
base level for each channel is separated by 0.5 cm with the latest channel always being plotted closest to
the bottom of the page. Each plot has a title containing line number, job number, area name, frequency,
pulse width and average northing or easting.

Table 5: Multi-Parameter Profile Plot Scales (1 : 25 000 horizontal scale)
AXIS Channel Trace Scale
Colour

1 {top) Residual Magnetics Red 500nT/cm
Coarse Scale
Residual Magnetics Green 25nT/em
Fine Scale
Barometric Altimeter Black 50m/icm
Radar Altimeter Biue 20m/cm

2 Z Inpulse Channel 1 Black 2500 ppm/cm
Z Inpulse Channei 2 Blue
Z Inpulse Channei 3 Green
Z Inpulse Channel 4 Red

3 ADL {1 - 5) Z Component Red 100 units/cm
Z Offtime Channels 1-4 Black 1000 ppm/cm
Z Offime Channels 5-8 Blue 80C ppm/cm
Z Offtime Channels 9-11 Green 400 ppm/cm
Z Offtime Channels 12-16 Red 200 ppm/cm
50 Hz Montitor - Z Component Blue 0.1 volts/fcm

4 X Inpulse Channel 1 Black 2500 ppmem
X Inpulse Channel 2 Blue
X Inpulse Channel 3 Green
X Inpulse Channel 4 Red

5 (bottom) { ADI (1 - 5) X Component Red 100 units/cm
X Offime Channels 1-4 Black 1000 ppm/cm
X Offtime Channels 5- 8 Blue 800 ppm/cm
X Offtime Channels 9-11 Green 400 ppmfcm
X Offtime Channels 12-16 Red 200 ppm/cm
50 Hz Monitor - X Component Blue 0.1 volts/cm

CRA EXPLORATION PTY LTD, June, 96 13
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45.2  Flight Path Maps

Fight path maps were produced on film at 1 - 25 000 scale. These were annotated with line numbers,
flight direction and fiduciai position.

45.3 Magnetic Contours

Magnetic data were gridded and used to create 1 : 25 000 contour maps that were printed on film.

454  ADI Images

ADI images were produced on laminated paper at 1 : 25 000 scale. Images were made for both X and
Z components, The calculated ADI values were used to produce a 50 x 50 metre grid. The ADI maps
were created from Channels 8to 13

4,55 Data Tapes And Format

A set of located data files were produced and copied to 8mm Exabyte tape in 8505 uncompressed
format. The gridded data used to create magnetic contours and ADI images were provided in ERMapper
format on Exabyte tape.

4.5.6 [Iems Delivered

The following products were delivered for the survey area:

FIELD:
Preliminary flight path maps
Diurnally levelled magnetic contours
Preliminary GEOTEM,.. data

FINALS:
Multi-parameter profile plots at 1 : 25 Q00 scale
Flight path maps at 1 : 25 000 scale on film
X and Z component ADI colour images at 1 : 25 000 scale, laminated
Magnetic contours at 1 : 25 000 scale on film
Located data on Exabyte cartridge and associated documentation
Gridded data in Geosoft format on 3.5" diskettes
Anatogue Charts
Logistics report
Videotape records of the aircraft track
Fhght logs
Mileage hst
Final flight line list

CRA EXPLORATION PTY LTD. June, 96 14
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Table 6:

Columns
1- 4

Located Data Tape Format - Processed Data

Field Descrption

1 Fhght number

5 10 2 Linedenther

t1 18

19 26

27 34

35 42

43 50

51 58

50 66

67 74

75 82

83 90

91 98

99-106

107 114
115 122
123-130
131-138
139 - 146
147 - 154
155-162
163-170
171-178
179 - 186
187 - 194
1956 - 202
203 210
211 218
219 226
227 234
235 242
243 250
251 258
259 - 286
267-274
275 282
283 - 290
291 - 298
299 - 306
307 314
315 322
323 330
331 338
339 346
347 384
355 362
363 - 370
371-378
379 - 386
387 - 394
395 - 404

3 Fiducial
4 AMG Zone 53 Easting - metres

5 AMG Zone 53 Northing - metres

6 X Inpulse Channel 1 - ppm

7 X Inpulse Channel 2 - ppm

8 X Inpulse Channel 3 - ppm

9 X Inpulse Channel 4 - ppm

10 X GECTEM Channei 1 - ppm

11 X GEQTEM Channel 2 - ppm

12 X GEOTEM Channel 3 - ppm

13 X GEOTEM Channel 4 - ppm
14 X GEOTEM Channel 5 - ppm
15 X GEOTEM Channel 6 ppm
16 X GEQTEM Channel 7 - ppm
17 X GEOTEM Channel 8 ppm
18 X GEOTEM Channel 9 ppm
19 X GEOTEM Channel 10 - ppm
20 X GEOTEM Channel 11 ppm
21 X GEOTEM Channel 12 - ppm
22 X GEOTEM Channel 13 ppm
23 X GEOTEM Channel 14 - ppm
24 X GEOTEM Channel 15 - ppm
25 X GEOTEM Channel 16 ppm

26 X GEOTEM ADI Chs 1-5 uniis

27 Z Inpulse Channel 1 - ppm

28 Z Inpulse Channel 2 ppm

29 Z Inpulse Channel 3 - ppm

30 Z Inpulse Channel 4 ppm

31 Z GEOTEM Channel 1 ppm
32 Z GEOTEM Channel 2 ppm
33 Z GEOTEM Channel 3 - ppm
34 Z GEOTEM Channel 4 - ppm
35 Z GEOTEM Channel 5 - ppm
36 Z GEOTEM Channel 6 ppm
37 Z GEOTEM Channel 7 - ppm
38 Z GEOTEM Channel 8 ppm
39 Z GEOTEM Channel 9 - ppm
40 Z GEOTEM Channel 10 - ppm
41 Z GEOTEM Channel 11 ppm
42 Z GEOTEM Channel 12 ppm
43 Z GEOTEM Channel 13 ppm
44 Z GEOTEM Channel 14 - ppm
45 Z GEOQTEM Channel 15 ppm
46 Z GEOTEM Channel 16 - ppm

47 Z GEOTEM ADI Chs 1-5 units

48 GEOTEM 50Hz Monitor
49 Radar Altimeter metres
50 Barometric Altimeter - metres

51 Diumally Levelled Magnetics nT

405 - 405 <newline>
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Tabile 7:

Columns
1 4

5-10

11 18

19 26

27 - 34
35 42

43 50

51- 58

53 - 66

67 - 74
75- 82

83 9C

91 98

99 106
107 114
115- 122
123 130
131-138
139 146
147 - 154
155 - 162
163 -170
171 -178
179 - 186
187 -194
195 - 202
203 210
211 218
218 226
227 234
235 - 242
243 250
251 -258
259 - 266
267 - 274
275 - 282
283 -290
291 -298
299 - 306
307 314
315- 324

Located Data Tape Format - Aititude Corrected Data

Field Description

1 Fhght number

2 Line idenhher

3 Fiducial

4 AMG Zone 53 Easting - metres

5 AMG Zone 53 Northing - metres

6 X GEOTEM Altitude Corrected Channel 1 ppm

7 X GEQTEM Altitude Corrected Channel 2 ppm

8 X GEOTEM Altitude Corrected Channel 3 ppm

9 X GEOTEM Aliitude Corrected Channel 4 ppm

10 X GEOTEM Altitude Corrected Channet 5 - ppm

11 X GEQOTEM Altitude Corrected Channel 6 - ppm

12 X GEOTEM Altitude Corrected Channel 7 - ppm

13 X GEOTEM Altitude Corrected Channel 8 ppm
14 X GEOTEM Alttude Corrected Channel 9 - ppm
15 X GEOTEM Ailtitude Corrected Channel 10 ppm
16 X GEOTEM Altitude Corrected Channel 11 - ppm
17 X GEOTEM Altitude Corrected Channel 12 - ppm
18 X GEOTEM Altitude Correcled Channel 13 ppm
19 X GEOTEM Altitude Corrected Channel 14 - ppm
20 X GEOTEM Altitude Corrected Channel 15 ppm
21 X GEOTEM Altitude Corrected Channel 16 - ppm
22 Z GEOTEM Altitude Corrected Channel 1 - ppm
23 Z GEOTEM Altitude Corrected Channel 2 - ppm
24 Z GEOTEM Altitude Corrected Channel 3 - ppm
25 Z GEOTEM Altitude Corrected Channel 4 ppm
26 Z GEOTEM Altitude Corrected Channel 5 ppm
27 Z GEOTEM Altitude Corrected Channel 6 - ppm
28 Z GEOTEM Altitude Corrected Channel 7 - ppm
29 Z GEOTEM Altitude Corrected Channel 8 ppm
30 Z GEOTEM Altitude Corrected Channel 9 - ppm
31 Z GEOTEM Altitude Corrected Channel 10 ppm
32 Z GEOTEM Altitude Corrected Channel 11 - ppm
33 Z GEOTEM Altitude Corrected Channet 12 - ppm
34 Z GEOTEM Altitude Corrected Channel 13 - ppm
35 Z GEOTEM Altitude Corrected Channel 14 ppm
36 Z GEOTEM Altitude Corrected Channel 15 - ppm
37 Z GEOTEM Altitude Corrected Channel 16 ppm
38 GEOTEM 50Hz Monitor
39 Radar Altimeter - metres
4Q Barometric Alimeter metres
41 Final Magnetics - nT

325 325 <newling>
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5. GEOTEM BACKGROUND INFORMATION
5.1 The GEOTEM,_, Muiti-Coil System:

GEOTEM,,,_. 15 a time domain towed bird electromagnetic system incorporating a high speed EM
recewer. The primary electromagnetic pulses are created by a series of discontinuous half-sine current
pulses fed into a multi turn transmitting loep surrounding the aircraft and fixed to the nose, tail and wing
tips The pulse repetition rate 1s 25 Hz (40 bipolar pulses per second).

The EM sensor 1s an orthogonal pair of cored coils mounted in a "bird", towed behind the aircraft on a
cable. The cable is demagnetised to reduce noise levels. Two coil orientations are available, the X
component has a horizontal axis in the direction of fight and the Z component which has a vertical axis,
the recewver coil being coplanar with the transmiter coil.

Time-domain airborne electromagnetic systems have historically measured the in-line horizontal (X)
component using a coaxtal receiver coil. New versions of the electromagnetic systems are designed to
collect two additional components {the vertical ccmponent (z) and the lateral horizontal component (y)) to
provide greater diagnostic information.

In areas where lithological strike is near horizontal, the z-component response provides greater signai-io-
nolse, particularly at late delay times This allows the conductivity to be determined at greater depth. [na
layered environment, the symmetry implies that the y component will be zero; hence a non-zero y-
component indicates lateral inhomogeneity.

The three components, x, y and z can be combined to give the “energy envelope” of the response. Over
a vertical plate, the response profile of this envelope has a single positive peak and no side lobes. The

shape of the energy envelope is dependent on flight direction, but less so than the shape of the x-
component response profile.

In the interpretation of discrete conducters, the z-component data may be used te ascertain the dip and
depth ta the conductor using simple rules of thumb. When the profile ine is perpendicular to the strike
diraction and over the centre of the conductor, the y component will be zero; otherwise it appears t be a
combination of the x and z-cocmponents. The extent and contamination of the y-component by the x and
z components can be used to ascertain the strike direction and lateral offset of the target respectively.

Having the z and y-component data increases the totat response when the profile line has not traversed

the target. This increases the possibility of detecting a target located between adjacent flight nes or
beyond a survey area.

The primary current pulses may cause eddy currents in subsurface conductors which decay foliowing
cessation of each pulse. Decaying earth currents can induce voltages in the receiver coils which are
proporiional to the electromagnetic field. These voltages are sampled over 20 time gates, the centres and
widths are vanable and may be placed anywhere within or outside the transmitter pulse.

The time varying EM signals received at the sensor pass through anti-aliasing filters and are then
digiised with an A/D converter. The digital data stream from the A/D converier passes into an array
processor where ali the numerically intensive processing tasks are carried out. The array processar is
under cortrol of a multi-tasking minicomputer. The on-board processing sequence is as follows:

Transient Analysis Transient analysis enables the separation of noise from signal in real time;
Digital Stacking: The stacking of transients to produce 1 recorded reading, of which 4 are

recorded every second;

CHRA EXPLORATION PTY LTD. June, 96 17
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Windowing of Data The transient s initially samgpled over 128 time windows which are then binned
to form 20 channels.

5.2 System Calibration

All checks and adjustments are performed at high alttude at the start of each flight to allow for automatic
compensation and calibration at survey altitude. The calibrations and compensations are as follows:

Compensation

During the flight, the transmitter creates eddy currents within the structure of the aircraft that have
measurable effects at the receiver coil. Compensation for this signal is effected numercally within the
receiver by a stabistical analysis of the signal at the bird in the absence of ground response (by flying at
an afiitude in excess of 600 m above ground level). The observed signal I1s used to define a
compensation signal that 1s removed from the observed signal to produce a nult and thus effectively buck

out any response due to changing geometry between receiver and transmitter (ie between the bird and
the agcraft);

Normalisation

All EM response channels are autormatically calibrated and reduced to parts per million of the primary
field in the recever

CRA EXPLORATION PTY LTD. June, 96 18
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Appendix. AMS Thermal Paper Storage Instructions
Storage
Ambient Temperature. Less than 25°C
Relative Humidity: Less than 65%
Starage Location’ In darkness before and after exposure.

Under these conditions, the paper should retain its charactenstics and the printed images will remain
legible for at least 5 years, although in the case of blue image paper, there may be some slight fading.

To Eliminate Premature Paper Development:

Golour development begins at temperatures between 70 to 100°C, and reaches saturation

density between 80 and 120°C. Premature development of the paper may occur at lower

temperatures, and particularly if the humidity is greater than 65%.

eg. if the paper is stored for 24 hours at a temperature of 60°C, some development may
occur. Or if the paper is stored for 24 hours at a temperature of 45°C when the relative
humidity 1s 90%, development may also oceur.

Avold use of solvent type adhesives. Adhesives contaning volatile organic sclvents such as
alcohol, ester, ketone, efc causes colour formation and therefore rubber-type adhesives etc
should not be used. Starch, PVA and CMC type adhesives are recommended.

Frictional heat generated by rubbing a finger nail or sharp object over the surface will cause
images to develop.

- Thermal paper will develop colour if brought into contact with freshly processed Diazo copying
paper.

To Eliminate Paper Fading:

- Thermal paper will turn yellow, and blue printed images will fade if exposed to direct sunlight or to

fluorescent Iighting for long periods. File exposed paper in the dark immediately after exposure.
Do not store paper near windows.

- Prolonged contact with PVC film containing plasticisers such as ester phthalate will reduce the
image forming ability of the paper and cause printed images to fade. We recommend that files
made of polyethylene, polypropylene, polyester, etc be used.

- Self adhesive cellophane tapes containing an alcohol type plasticiser will cause the image to
fade Double-sided adhesive tape is recommended for use instead of paste.

- Handling thermal paper with dirty or sweaty fingers may cause images to fade.

- Do not store developed paper with the sensitised surfaces touching as images might be
transferred from one sheet to another.

CRA EXPLORATION PTY LTD. June, 96 18
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EL 9371 MORDOR POUND

Ground Magnetic Data Image and Model Results



RTZ CRA

CRA EXPLORATION PTY LIMITED

EL 9371 MORDOR POUND
GROUND MAGNETICS

SHADED TOTAL MAGNETIC INTENSITY IMAGE

REFERENCE ALICE SPRINGS SF 53-14

SCALE 1:25,000 DATE 22nd November 1996
AUTHOR Angus McCoy REPORT 22570
DRAWN us McCo PLAN Na. NTd




Step response

Soil line 5 — groundmag model

54800F Observed ~———
Fitted a
54400k Base Level — — — —

94000

1

23600

53200

Total (nT)

92800

52400

52000

T

51600t

|
P
[t}
k- o
.
o
Q0
o
e
N3
=

1$0

[
I
=)

T

Depth (m)
|
=

200 240 280 30

MODEL PARAMETERS:

Model Type Step
Depth L 2.61m
Thickness F 21.6m
Dip F 84 deg
Susceptibilit F 0.00610 emu
Remnance Ratio X 0
Remnance Incl X 0 deg
Remnance Decl X 0 deg
Main Position F172.9283 m
Cross Position X 500 m
Base Level F 53168.99nT
Base Slope F B8.508727 nT/m
Base Curvature X 0 nT/m2

(F—fitted, X—fixed, L-limit)

GEOMAGNETIC FIELD:

Field Strength
Inclination
Declination

COORDINATES:

Sensor Height
Strike Per

Line Direction
Main Direction
Main Offset
Cross Direction
Cross Offset

53000 nT
-58 deg
4 deg

deq
d

0
315
315 deg
315 deg

45 deg

Geosoft MAGMOD-3 Mcdeling Result

96,/06/20



Line 10810 — Aeromagnetic model
"Pearl" at 448200mE 7406420mN

7200 Qpserved —— | | ‘ o
Fitted a
Base Level — — — —
6800}~ =
. B400 _
‘_ Ly
-
S
— 6000 -
(®]
e
O
5600 .
52001 -
4800L ! | 13 1 1 L
0 448000 448200 448400 448}600 448800 449000
I ] I ] ]
TN
-
S
= -200F s
.
QD
[
| ! | i l
MODEL PARAMETERS: GEOMAGNETIC FIELD:
Model Type Step Field Strength 53000 nT
Depth F 46.6m Inclination -56 deg
Thickness F 243 m Declination 4 deg
Dip F 97 deg
Susceptibilit F 0.0180 emu
Remnance Ratio X 0
Remnance Incl X 0 deg
Eer_nngnc% Decl é 448224 2 deg COORDINATES:
ain Position 4m -
Cross Position X 7406546 m Sensor_Height 5o m
Base Level F 6353.536nT D Dirach 190 deg
Base Slope F -.098217 nT/m M’gﬁ] Dlirécctl%nn 196 dzg
Bose_ Curvqture_ X o 0nT/m2 Main Offset
(F-fitted, X-fixed, L-limit) Cross Direction 30 deg

Cross Offset

GCeosoft MAGMOD-3 Modeling Result 96,/06/20




55000

24000

23000

Total (nT)

52000

51000

50000

MORDOR GOSSAN — GROUND MAGNETIC

LINE 1100E

MODEL

‘Observed
L Fitted
Base Level

=]

1 1 1 1 L 1 L 1 L
9800 9840 9880 9920 9960 10000 10040 10080 10720
T T T | Da T T T T
! | ! ! ! ! ! L |
MODEL PARAMETERS: GEOMAGNETIC FIELD:
Model Type Tabular2 Field Strength 54000 nT
Depth L 4.11m Inclination -56 deg
Half Width F 10.00m Declination 5deg
Half Length X 13.0m
Offset X Om
Dip F 86 deg
Thickness X 30.0m
Susceptibility F 0.0300 emu COORDINATES:
Remnance Ratio X 0 s Heiqht 3
Remnance Incl X 0 deg anforp elg 340 (T
Remnance Decl X 0 deg LrIe erﬁ 340 €g
Main Positicn F 9946,819m Line Direction deg
Cross Position X 1100 m Main Direction 340 deg
Buse Level F 51451.38n7 Main Cffset 20 4
Base Slope ;ﬂ.2651873 nT/m ross Lirection &g

Base Curvature

00450 nT/m2

(F~fitted, X-fixed, L-limit)

Cross Offset




APPENDIX XIV
EL 9371 MORDOR POUND

Dipole-Dipole IP Results and Inversion Images
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Figure 1.1 - Line 1 100 m a-spacing inversion results with equal weighting.
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Smooth-model Metal Factor

" g § &

10100

10200

10300

10400

10500
@

E 50
S -100 -100
B -150 -150
o -200 -200

100 0 100 200 300 400
[ o e s~ e ———

(metres)
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Metal Factor parameter.
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Composite Gradient Array IP Images
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Petrophysical Measurement Results



PETROPHYSICAL RESULTS
MEASURED LABORATORY DATA

Systems Exploration (NSW)

Pty Limited
Postal Address' Box 6001 Telephone; (045) 791 183
Dural Delivery Centre Fax: (043) 791 290
NSW 2138 cmail. systemsi@pnc com.au
Induced Polarisation Data
Time Domain System
STUDY CRAE Pty Ltd {Project #9661)
'DATE 17 September 1996 AREA: not specified
REFERENCE: A McCoy P.O. No. L13134
METHODS

Four electrode water bath, Pt/Pt potential electrodes

High input impedance preamplier and probe tips

Current ON/OFF : 2 secs

Decay recorded digitally with voltage integration. 450-1150 msecs
Samples vacuum saturated with 0 25g/l NaCl solution (p,20Qm, 25°C}

Sample surface treated with silicone sealant to minimise surface conduction
See accompanying notes '

Ten (10) variably mineralised shonkintes

Important Note; Thesc petrophysical data results refate to laboratory measurements on small samples
The extrapolation of these results to large masses of n situ material should take account of sampling statistics. rock
texture, structure (e.g. jointing) and other relevant variables ¢.g. water saturation 1n clectrical studies
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SPECIMEN No.

AREA =

CURRENT 1 =

W.C. of

201 sgq.cms

5 uA

20.56 Qm /

Waterbath DATE:- 9/9/986

LENGTH = 7.43 cms

AL 271 cm+1

J Current Density = 2.49E-07 amp/cm2

pDC = 2.49E-03 amp/m2
CHARGEABILITY M =
AV Primary = 3.8 mv (0 - 2000 ms) 10.5 mV sec/ volt (msec)
Core ohms = 760 (450 - 1150 ms) 1.—25\ mV sec/ volt (msec)
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SPECIMEN No. 1 of CRAE #9661 DATE:- B/9/96
AREA = 14 2 sq. cms LENGTH= 1158 cms
Al = 1.23 cm+1
CURRENT I = 2 uA J Current Density = 1.41E-07 amp/cm2
pDC = 146865.36 Om 1.41E-03 amp/m2
CHARGEABILITY M =
AV Primary = 2391.9 mV (0 - 2000 ms) 33.7 mV sec/ volt (msec)
Core ohms = 1195850 (450 - 1150 ms) 945 mV sec/ volt (msec)
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SPECIMEN No. 2 of CRAE #9661 DATE:- 6/9/96

AREA = 14.2 sq. cms LENGTH= 1229 cms
AL = 1.16 cm+1
CURRENTI = 5 uA J Current Density = 3.52E-07 amp/cm2
pDC = 710.81 Om 3 52E-03 amp/m2
CHARGEABILITY M =
AV Primary = 307.6 mV (0 - 2000 ms) 64.8 mV sec/ volt (msec)
Core ohms = 61520 (450 - 1150 ms) 18.35 mV sec/ volt (msec)
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SPECIMEN No. 3 of CRAE #9661 DATE:- 6/9/96

AREA = 14.2 sq. cms LENGTH= 11.88 c¢ms
AlL = 1.20 cm+1
CURRENT I = 5 uA J Current Density = 3.52E-07 amp/cm2
pbC = 347.35 Om 3.52E-03 amp/m2
CHARGEABILITY M =
AV Primary = 145.3 mv (0 - 2000 ms) 55.8 mV sec/ volt (msec)
Core ohms = 29060 (450 - 1150 ms) 16.93 mV sec/ volt {msec)
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SPECIMEN No. 4 of CRAE #9661 DATE:- 6/9/96
AREA = 14.2 sq. cms LENGTH= 846 cms
AL = 168 cm+1
CURRENT I = 5 uA J Current Density = 3 52E-07 amp/cm2
pDC = 1156.91 Qm 3.52E-03 amp/m2
CHARGEABILITY M =
AV Primary = 344 63 mV (0 - 2000 ms) 108.5 mV sec/ volt (msec)
Core ghms = 68926 (450 - 1150 ms) 34.93 mV sec/ volt (msec)
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SPECIMEN No. 5 of CRAE #9661 DATE:- 6/9/96
AREA = 8.75 sq. cms LENGTH= 717 cms
Al = 1.22 cm+i
CURRENT I = 5 uA J Current Density = 5.71E-07 amp/cm2
pDC = 8.30 Om 571E-03 amp/m2
CHARGEABILITY M =
AV Primary = 3.4 mv {0 - 2000 ms) 174.9 mV sec/ volt (msec)
Core ohms = 680 {450 - 1150 ms) 58.20 mV sec/ volt (msec)
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SPECIMEN No. 6 of CRAE

#9661 DATE:- 6/9/96
AREA = 8.75 sq. cms LENGTH= 718 cms
A/L = 122 cm+1
CURRENT I = 5 uA J Current Density = 5.71E-07 amp/cm2
pDC = 1364 90 Gm 5.71E-03 amp/m2
CHARGEABILITY M =
AV Primary = 560 mV {0 - 2000 ms) 451 mV sec/ volt {msec)
Core ohms = 112000 {450 - 1150 ms) 13.15 mV sec/ volt {msec)
600
500 .
400 :
‘i H
i i
s
L E
| w 300
3
v
| 200
1 Il
100 |

i

1

D Mo e et e et et i 1 e — o T LI
P~ — O W M O M~ W N O O M o W N O — O O M 9 i~ D™

— N N M S N W e M~ M~ oo Qo - NmM wom o~ oo 8 Q

R T R B B e e [8N

CRAEE 661



SPECIMEN No. 7 of CRAE #9661 DATE:- 5/9/96
AREA = 8.75 sq. cms LENGTH= 722 cms
AL = 1.21 ecm+1
CURRENT I = 5 uA J Current Density = 5 71E-07 amp/cm2
pbhC = 147.37 Om 571E-03 amp/m2
CHARGEABILITY M =
AV Primary = 60.8 mV (0 - 2000 ms) 233.3 mV sec/ volt (msec)
Core ohms = 12160 (450 - 1150 ms) 78.34 mV sec/ volt (msec)
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SPECIMEN No. 8 of CRAE #9661 DATE:- 6/9/96
AREA = 3.75 sq. cms LENGTH= 7.19 cms
AllL = 1.22 em+1

CURRENT i = 5 uA J Current Density = 5.71E-07 ampfcm2

pDC =  2048.64 Om 5.71E-03 amp/m2

CHARGEABILITY M =
AV Primary = 841.7 mV (0 - 2000 ms) 46,9 mV sec/ volt (msec)

Core ohms = 168340 {450 - 1150 ms) 13.84 mV sec/ volt {msec)
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SPECIMEN No.

9

of CRAE #3661 DATE:- 8/9/986
AREA = 8 75 sq. cms LENGTH= 1193 cms
AlL = 0.73 cm+1
CURRENT i = 5 uA J Current Density = 5.71E-07 ampfcm2
pDC = 241.89 Om 5.71E-03 amp/m2
CHARGEABILITY M =
AV Primary = 164.9 mV {0 - 2000 ms) 42.5 mV sec/ volt (msec)
Core chms = 32980 {450 - 1150 ms) 1223  mV sec/ voit (msec)
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SPECIMEN No.

CURRENT I =

AV Primary =

Valts (mV)

Core ohms =

350 —
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pDC =

10 of CRAE #9661 DATE:- 6/9/96
8.75 sq. cms LENGTH = 7.24 cms
A/l = 121 cm+1
5 uA J Current Density = 5.71E-07 amp/cm2
794.27 Om 571E-03 amp/m2
CHARGEABILITY M =
328.6 mvV {0 - 2000 ms) 629 mV sec/ volt (msec)
65720 {450 - 1150 ms) 16.05 mV sec/ volt {(msec}
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INoLes on 1P measurcements and data

1. The following quantities are usually cited either on the summary data sheet or on the IP decay curve sheet

fonc the water saturated DC resistivity

M the charageability in mV sec/volt (m sec) measured byintegration in the 450-1150 msec decay window
MF the Metal Factor MEF = {M/ppc)1 000

i the current density in A/m

T the time constant of the tail end of the decay curve

we

the results of a test on a tube of water - a water core, to give an idea of the system noise

In measurements on massive sulphides with heavily mineralised end faces interfacing the water bath, the DCp 15 greatly
affected by the surface termination impedances at the ends of the cores. The measurement is valid, but the resisnity 1s not
indicative of the intemal sulphide resistivity. Rather, it is much less and better obtained from EM or four electrode dry

galvanic resistivity measurements. Any DCp's thought to be so influenced are marked with an asterisk  The
charpeabhilities, similarly, are a surface and not a volume effect.

High resistivity generally means somewhat high [P chargeabilities and this can be nusleading, Chargeability 1s essentially
a measure of the relative effects of unblocked and (sulphide, clay)blocked pore patis, If there are very lunited pore paths

as in a tight rock, a smeli amount of mineralisation can produce a relatively large [P eflect. On the other hand. sheanng
can open up many unblocked paths und decrease the observed [P effect

The metal tactor, MF, endeavours to represent only the effects of the blocked paths and may be a better measure of metallic
mineralisation. However, care should be taken in assigning significance to MF's generated from small chargeabilitres.
Indeed, in assessing the metallic mineralisation content of any sample cognisance should be taken of ppe, M. MF, j, any

EM cenductivitty &/or four electrode dry galvanic measurement data sand density and magnetic susceptibslity informatien.

The IP effect varies with current density (3). The higher the current density, the lower the chargeability (and resisitvity},
Usually SpA is used in the energising pulse in these experiments which typically gives a current density of around 107 A/nr’.

The decay curve can be modelled as a sum of two or three exponentials, This has to be done numerically, but an approximate
graphical estimate 1s usually possible for the time constant of the tail of the decay curve
T=(t -L)Y(n Vs, 1, - In Vg, t3) where Vs is the decay voltage attime t

Very approximate equivalents for frequency and time domain are:
1% PFE = 6 milliradians phase lag = 6 msec chargeability

In some well studied areas empirical relationships between [P effect and mineralisation grademay be formulated.
e.g a “rule" sometimes used for disseminated mineralisation is:

welght percernt sulphide = chargeability/10 fweight percent is about twice the volume pereent)
Any such rules of thumb should be used with caution

In the laboratory, auxiliary EM condudtivity measurements ¢an only measure conductivities exceeding ¢ 1 8:m
for large cores and 1 §/m for small cores, owing to the finutations of measurement bridges

Some important considerations in evaluating IP laboratory measurements:
a) Cognisance of redox (metallic and ionexchange (clay) characteristics.
b) In the case of well mineralised samples, appreciation of the difference between
a measured mtrinsic intemal response, where the polarisable surfaces are
distributed through the sample, and a measured response dominated by termunation

impedance where polansation is influenced by the external surfaces of the sample
(surface polarisation).

) Variables. current density

electrolyte nature and concentration

electrolyte saturation
temperature
pressure

d) Rock Characteristics. grain size
polarisable mineral content
porosity
rock matrix resistivity

Systems Exploratien (NSW) Puv Lid
January 1996



APPENDIX XVII
EL 9371 MORDOR POUND

Down-hole IP logs



DOWN-HOLE IP SURVEY
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DOWN-HOLE IP SURVEY
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