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NATURAL GAS ANALYSES FROM OFFSHORE GULF OF MEXICO

By
Dudley D. Rice and Charles N. Threlkeld

This report summarizes analyses of natural gas collected from 116 wells
representing 55 different fields in offshore Louisiana and Texas. Samples
were collected from the entire productive trend from the Mississippi delta in
eastern Louisiana westward to the Brazos area in Texas (fig. 1). Because
samples were taken primarily from gas fields, most of the samples are located
offshore of western Louisiana and Texas because of the dominance of gas fields
in those areas.

Gas samples were analyzed by thermal-conductivity gas chromatography.
Volume percent of the constituents methane (C;), ethane (CZ)’ propane (C3),
butanes and pentanes (C4+), carbon dioxide (C 2), and nitrogen and air (N2—
air) are reported. The methane peak was quantitatively collected and
converted to CO, in a vacuum combustion system. Stable carbon isotope ratios
were measured on a Neir-McKinney type mass spectrometer and are reported in
the é-notation in parts per thousand (®°/oo) deviations, relative to Pedee
belemnite (PDB) marine carbonate standard.

Analyses of gas samples are summarized in table 1. The volume percentage
of selected components is reported, together with the proportion of methane in
the hydrocarbon fraction (C /01—5) and the stable carbon isotope ratio (61 c)
of the methane component. %he samples are arranged by area (west to east) and
by field/block (increasing number).

The interpretation of data is presented in a paper by Rice (1980) and is
briefly sumparized below. The gases display a trend of becoming isotopically
heavier (3 C, values range from -70 to =35 %/00) with increasing depth and
age of producing reservoir._ _The mechanisms responsible for this fractionation
are biogenic enrichment of "“C;, thermal cracking, and mixing. Separate
trends are present in Texas and Louisiana which confirm the existence of a
higher geothermal gradient in offshore Texas. There is considerable scatter
along the trend because gases generated from deeper,thermally mature source
rocks have commonly migrated to shallower immature reservoirs.

The province is primarily a gas-producing area for three reasons. Many
gas fields, particularly those of Pleistocene age, are of apparent bio§§nic
origin. TH%S gas is characterized by enrichment of the light isotope ““C in
methane (& °C; values lighter than -55 ®/00) and by large amounts of methane
(Cl/cl-S >O.9$). Miocene gas accumulations in the western part of the
province are the result of early stages of thermal cracking of heavier
hydrocarbons, including oil, because of a higher geothermal gradient. This
gas is wetter than biogenic gas (Cl/cl—S >0.94) and isotopically heavy (613C1
values are heavier than -40 “/oo). Many gas fields in reservoirs of all ages
are the result of "separation-migration" in which the gas phase was physically
segregated from a petroleum accumulation. These gases are similar in
composition to gas associated with petroleum.



ACKNOWLEDGMENTS

The Gulf of Mexico OCS Operations Office, Minerals Management Service
greatly assisted in collecting the gas samples and provided data on the
sampled wells which we gratefully acknowledge. We also thank the many oil and

gas companies for their permission and assistance in collecting the gas
samples.

REFERENCE CITED

Rice, D. D., 1980, Chemical and isotopic evidence of the origins of natural
gases in offshore Gulf of Mexico: Transactions of Gulf Coast Association
of Geological Societies, v. 30, p. 203-213.



6°EY- 088° oye” 06€" 099° 0ST°T  065°C 0T11°9 0%0°1 0g €8 oge*y -==0p--- ~==0p-—-- S6TE 4 S11€9 sl ~mmmemmmmmmmmmm==0g
[R5 (z6° 0L0* ot1* 061" o1y’ 0L1°1 o11"Y ozeL” 80°8¢ 0£0°GT  ===OP=rm  ——wOPw—— 8887 1 CITED  HSI PR 0
6°€h- 1€6° 080° ov1* ogz* 00¢6* 01%°1 001°S 068" 86788 029°Z  ——=OP-—=  —==Opmm—e 391¢ 9 (6629 ®ST Y,
€ - 976" o%0° 0.0° ote” oLe* oLyl 008°% 0ge* 8.°68 019°C om0 P ~==OP=wmr 011€ 1 1S€TO 261 RO R . ¢
9° 17— 656° 650° 801" 6€1* Lse” [AYAd 00£°2 09¢* 0€°€6 0ze°e —=eOP=om —m 0P C661 0] 8150 vl e O
1° 17~ 856" 050° 880° Sy1* €8C° 69L° 00L°C 68€" 97776 07" € ~e 0P —m ~—-0p-—— 0622 aty 8150 oyl . Y
9°1¥- 756" oLo° 080° osT1* oo¢* 098* 066°C  OTy" vE°€6 065°1 ——=OPees wemOP—s wLLT 9 g4819 671 Y,
0°zy- 56° 060° 001° [l ote* 098° 0%6°2Z oveL S0°¢e6 [ AN e ===Op-—— 8L S 8%7810 621 oq
£°6€- 916" 0L0° 0gT” oLt* 087° 056" 016°¢ oyl S0°16 0S€°z ) e OP—mm SyLE v %6ETO 111 B |
v 6E~- (%6° 090° 060° 00z* T1e” 0z6° 0T5°¢ 0£9°1 61°26 000" T “«m=OP=we meeOPeee %S L€ v $5ETO nt .1
9°8¢- 856" 050° 060° oy1* 0sz* ot1L* 09L°2 0s8* 10°%6 0%0°1 ——wOP-mm ) S vEZE 8v €5€79 1 R S——
6~ 9%6° 0L0° oot* oLt oge* ov6* 025°¢ ogy* 1 09°16 oyL"t — QP 0P 5413 oV €5€29 It 0]
1" 19— 6€6° ozt 061" 0o¢- 06%" o1e"t 0zs°¢ oreg: $9°16 071°¢ ~=—Op——= —~ <O Pmmee €2LT [ €5E79 11t O Y |
87 g¢- £86° adr1y o1o0° 0L0° 090° 092° 0LT°1 062°1 €9°66 016° *208S®BUON ) - €L8¢ w €5€20 1t e =0
v*6€- 9%6°0Q %L0°0 811°0 L22°0 7L2°0 000°1 076°¢ [0} 1] 60°26 08C°CT P2IBID0SSY BUIDO IR (V74 44 9v avL0 (19 ————-ee——w--PUBT ST Y3TH
0°0%- £v6° sotT* 061° %S oTy° 091" 1 0L2°¢ o€ 1 81706 081°€ -—=O0p-~- -==0p-— 869¢ 1118 71L0 887 og
¢eoy- £v6* - 601* 161° 98¢° L1%*® 0Lt 1 ovTTe oze1 %1706 0ET" € ——=0P-—n ——==OP=mm €192 164 60L0 88¢ —————————— e O]
8°Ty- 9¢6° 860° ¥81° kot 106° ozt 1 0/8°¢ 0€T° 1 12°68 oSy € —~=Op=—- ===0p-~- 186T Y1V 60L0 88¢C oq
9°0%- e sotr* 81° LeLe” sen” ov1°1 06€°¢€ 0sy°1 8%°68 0£6°€ e o ~=—OP-—— 1922 9V 60L0 88¢ B Y6
LoEy- 876" 092" ozy* ogL” 0z0°1 oge"¢ 066° 1 06L° %8768 06€°T ——=0p-—~ —==0P=-—- 66LT 8V LLLTD 1974 oq
6°EY- 168°0 TLT0 962°0 966°0  LSL°0 09¢E°T 00€°9 LSY°0 8L°68 00€°€ P®3BID0SSY BUBDO IR 8LLT (44 TLLTD (o A— e ——w-U03S?AT B
0°9¢- v56° (U oLe” ote” 0ges” 000" 1T 011°¢ 0t8” €1°26 085°T ===Op=—m —==0p-—- 6Y6¢ 6V 69979 (X284 ——— e mm0(
LovE- SL6° ozt ozt oyT1* ote* 06%° oTE"1 098° Y196 ov6°1 ~==OP——m —==0p-—m 688C 9y 59979 <% 44 S 4
9° e~ 0L6° 080° 060" 081° 091° 0gs* 076" 1 0se* vL°%6 056°1 Ed ———0p-— 9487 (2 69979 eIV RS S——. |
8°vE- 566° 081" 08¢* otes 0ge* 056" 0L6°1 0€£6° 68°16 088°7 ~==OP~em ——~0p-—— 9587 €v $9979 eIV O .Y |
7°9¢- 696° TLo° ozr 8LT* 86¢° v69° 0L9°1 (8L° L1°€6 0%0°€ —==Op—we Rl S 08LT v 1619 SOTV —————————e SRR,
T 6E- 126° 181° ee” 1%4% 169° 000°C 08L°€ €6° %9°(8 006°¢ ~e=—OP—me ——=0p——— £80¢€ v LA SOV VN e |
9°0%- $96° 8€0° 0L0° Lt €ET* 966° 0€T°T 08%° T 88°06 06€°€ Bl === O P 6682 9V SL19 9.V e e - O(]
Sten- L56° 680° 6ET* Lzee [3:3°0 66" 082°C $98° 6L°16 0£2°¢ O e mOPmmm 978C v SLTO 9LV e 0(
1°6¢- Gl6* o%0° 0s0° 060° ort* any” 019°1 0%9°1 86°%6 096°0 ———0p~w~e ===OP-ee 06T 6V €999 aLv oq
GroE- 1.6° 0€0° 0s0° 060" otr” 0L%°0 096°1 060°1 79°€6 0L9°T —==0p——m —==0Pmmm 1062 "y £€9979 oLV SO . ¢
L°96- 6€£6° T61° T6€* vTs” o%g* [IL7AN 081°¢ 99¢" 96°68 008°€ —~—0p——m ——~0p-——- 9861 any €2L1D v D ——:
6°55- 8€6°0 €02°0  €0%°0  (0S°0 818°0 0CTL°T  0LT°C  LLE'O  0T'06 06%°€  *d0SSBUON 2ud0TY 9507 oty €Tl W ——-=-m--m—--—----S0ZEIg
Aoo\OVAUMAQ mIAU\AU moﬁ noﬂ qUﬁ QUH mu No Noo ~u ate (10) sed Tealajuy (w) Teaz@3UL Iaqunu Iaqunu 2019 wa1y
pue Iy jo 2dfy guronpoad Suyonpoad T1oM $00 /PT1d
30 @8y 03 yadsq

SO0 OOIX®K 3JO JFINH Pyl UT ST[oMm po3oeTes woaj sef jeanjeu jo uorlIsodwod 091dolosT pue TedTweyd--°1 S[qBL



9°8Y- %96° 120° Gs1o° sor° 0L0° 68L° 016°¢ €E6° G8°EH 00L°1 ===0p-—— ===0p-—= sTel v 8L£TD 0zsv —mmmmmmesm————e——=0Q

L°0G- 666° 0 0 0 0 0 €£00° 198 TL°86 0L0°1 Po3IBTOOSSY ——=0p~-—- 679 ngy 8L€TD 0TSy —mem e m e 0(]
9°09- 096" 09¢* oce oyvy* 066° 056" [ XARE 0L0° 06°€6 0L6°C ===0p-—- ===0p--— 6LCT A4 YELTD 0LEV R oq
6°€£9- $66°0 0z0* 0€0° o%0° 050" oyt 091° 080° 98°96 019°¢ ——-0p-—- —==Opw-== 021 €V ®ELTO oLey —————- ~=—————————=0q
€69~ 166 0 0z0* 0z0° 0€0°* 080° o%0* 090° 0Z°L6 00%°T —==0p--= —-—-0p~——- £6CT TV 8THTd 0LEv ——mmmmmmmmm—mee - 0(
€°69- 866° 0 0 0z0° 0v0°* 080° 0€0° 0.0° 19°96 0s1°¢ ——=0p-—— —==Op=on £6ET £V 8THTO 0LeY  —————- ———————===—=-0(
6°99- 866° [¢] [¢] 0 0 0 060° ov0* 68°96 006°C ===0p-m= —==0p-—- 6€81 £v %420 Evey oqQ
0°(9- 666° 0 0 0 0 0 0 0s0* 9G°L6 082°¢ -—=0p-— ~—=0p~—- 6781 (A4 17LTD EYEY  —m—m—e ———————==-==0q
1°L9- 666° 0 0 0 0 %10° £80° 060" 81°86 079°1 ——=0p-—- -—=0p-——- 6641 v IV FAA] 12 2% ~—————————==0Q
0°L9~ 866" 0 0 0 0 0 0%0° 090° 66°96 06L°C ——=0p-—— ——=0p-—- 681 €d 0% (2D £vevV oq
8°99- 866° 0 0 0 0 020" 0L0° 060" TLoLe 066°1 ===0p--= == =O0P-—= 9161 84 STHeo 1247 Attt ————memmeee——0Q
8°09- 166" 0 0 0 060° 060" 0€£0° 0¢0° ST L6 08%°¢ ——=0p-—- -==0p-—- <98 v [ XALAY heev oq
6°0G~ 866" 0L0° 0L0° 0oee” oL1* 066° 0T6°¢ (AN 8%°E6 (X AN ——=0p-—- -=-Op--- AL} "V £€TYT0 kA% 4 e ——eeee e - 0(]
§°99~ 166" 0 0 0 ow1* 0t£0° 0%0° 0€0° €V L6 0s2°¢ -—=0p-—- —~=0p-wee 9671 asy L5STO 0eev oqQ
G v9- L66° 0 0 0 0zZ0° 020" 0L0° 090" 9L°96 016°C *Q0SSBUON -—=0p-— 0EwT v LSSTO 0EEv —om e e s e e -0
9°7S- 086° 0 0%¥0* 00T1° oot* 0s8° 078 0€£9° 76*%6 07s°¢ -—=0p--~ —==O0p—w~ 98¢ agiv 8149 LTEV Bl O
8 G- vi6” 061" 08¢” 01%* oev* 066°1 06G° Y 062" £8°68 O%%°T PIIBTDOSSY ~==O0p—e— €lel aziv 81%29 LTEY - memmmmme e e w0
1°66- LeL” 0€0° 1 0061 06z" e 0Z1°¢  0Ot1°8 098¢ 6y 98°69 0eL Yy ——=0p~—— —==0p---— A2 9V 71429 €Tev Bt A 1
05— 696° L00* T00* €80° Sv0° v18° 080°¢ 791" T Y6 086°C —==0p-—- -—=0p-— S0sT v 1920 [¥AA4 mem e ~==0Q
o LS- 86° 0 0 0 0v¥0° 096° 0L0°T 0L1® 0L°G6 01y°¢ ——=O0p-w= —-=0p-— LEET 8V SELTO 60EV Semmee s e am— e m e =0
S 19- 986° o%0* 090° 060° 0z1° oce’ 059° 09¢* GZ°88 00Z°01  —---OP-—- —-=0pP-— 80¢T v SELTO 60EV e oqQ
1°69- 666° 0 0 0 0 o0T10° 0%0° 0ze” [6°96 00,°T ~==0p-—- ~==0p--—~ 98.T 01V €ELTO ey —mmm—e e ~-==0Qq
L°19- L6670 0 0 0 0 0 0%2°0 090°0 71°L6 06%°¢ "O0SSBUON DUDI03STOTd 1eLe v CELTO 41324 memmmmme————PURTST Y3 TH
6°0%- £v6° 090° 080° 081" ooe’ 0L0°1 018°¢ 08¢° 81°C6 068°1 ———0P~-- —==OP~wm €1%T 6V 1€819 90T °q
9°Cy- %56° 0S0° 0L0° 0sT1” oce’ 06L° 001°€ 060° 96°€6 0E®°1 PRIBTI0SSY ===0p~=m 96L1 v 1€819D 90¢ Bttt -oq
8°6€~ 096° 9%0° $60° oLz’ 69¢° 019° 0€E*C S66° [A A3 090°¢ ——=0p-—- —==0P-ee €19t 1L 7.0 091 - e oq
8°6E— $96°0 €£0°0 L%0°0 660°0 612°0 S09°0 0€€"C L66°0 T6°16 0SL°¢ *20SSBUON SUIOTW L19T 1 €VLO 091 —————-~-——--pUBTSI Y3TH
Aco\OVﬂumﬁo mlau\ﬁu muc moﬂ ¢Qc qu mo NU Noo ﬁu aTe (10) sed Jeaisjul (W) Teaisjuy Jequnu Jaqunu 32019 Ba1y
pue Iy Jo adLg 3utonpoad dutonpoad 11°M $00 /PToTd
Jo @38y 03 yidag

PRNUTIUOI-—GO0 OITXSW JO JINH 9yl U STTSM Pa109[9s woiJ sed Jeanjeu Jo uofiTsodwod 07do3josT pue Tedfway)--°] [qelL



T6€- 186° %0° €90° %L0° 9L0° 8ye” 0y 1 80%" 10°L6 6eL” —==O0Pp=u— ——=OP=—— 8yGE Hd 96119 99  mmme e oq

L°6E~ £86°0 620°0 %50°0 £€90°0 1L0°0 %1€°0 0LT°1 c8%°0 09°G6 012°2z -==0p~—~ —==0P-—= 96% ¢ 2d 96119 99 —--—-PUBTSI ysaey yinog
[ A £€96" %01° YAA N 202 €6 onL” 098" 1 992" £€9°(8 658° e —==OPp-—-r 0661 v L8079 0z¢ —————————— e e 0Q
9°CHy— G96° [¢1vh 161 661° 1€2° LeL” 0£0°C 992" %°S6 108" -==0p-—- ===0p-— TLLt v (8029 0z€ —— e oq
06~ Sh6* 9¢T1* 66¢C° 0Lz 16¢° 0621 001°¢ 12z 8€°€6 h6° ~==Op=-—- ~==0p-—- vee azv v119 81¢ e e e — oq
#°06- £€%6°0 €£€60°0 G81°0 ¥L1°0 922°0 986°0 or11°¢ 29¢°0 00°6L 098°G1 POIBIO0SSY dUIV0ISIATG T6LT v Tv110 812 ——mmme—m—eee ——UOTT T TWIDA
6°G9~- 666° 0 0 0 0 0 80T1° L1t 9%°86 01e° 1 -—=0p--- ——=O0p-—— £86 dgv 0,600 L A oQ
7°69- 666° 0 0 0 0 0 110° S11° L1°66 LoL: ——-0P-—— PU3D03ST3T4d 8CH aev 0,609 (874 e 0q
2o 6.6° 600° 9¢€0° Y%L0° 901" (¢4 2 oge 1 061 GL°26 0ET"¢ —==0p——- SUII0TTd 9€91 1 99600 $%i¢ oq
6° 14— 86" £€20° %o 7L0° 260° ote* 000°1 \axAl %9°L9 0L6°0€ —-—=0p-—— -==0P—m— L68T 9V LEUTY raAA ettt SV
€ Th- 2L6°0 SH1°0 £80°0 L%2°0 8540 81%°0 06€°1 z92° °Z6 0Ly ~==0p——~ ===0p-w 8687 wv L€029 T ———==——~——-UoJ3ue) 3ISTY
#°G6G- vi6* 0 0 L€0* €%0° LLG® 088°1 161 9%°96 L%8° —=-0p-— -==Op——- T6€1 v %229 £%9 —m—mm e ——mmm e e = =0(
£€rGec- ¥.6° o} 0 820° £€0° G9G* 026°1 00T1* 09°96 WYLt ~=-0p-—~ —=~Op——- 66€T 8v 049220 €59 ————— e — e ee e = 0(]
6°LG- G86" 0 0 L00" 900° 8sz” 0L1°1 L60° 6%°L6 8.6° -=-0p-—- —=—-0p-— VAR AS 91V L2029 6€9 oq
7°€9- 966° 0 0 0 0 20er1] 8ve*® FA/ {0 8€°86 £18° ~==0p-==~ ~==0p--~ 1161 (2% 12029 6£9 Bt ¢
1°86~ 186° 0 0 6107 G00° 66%° 0L€°1 1€1° 50°L6 L26° -==0p-~~ -==0p——— 2961 8v 12020 (86 e m e e =0
L°8G— 186° ECAEM 0 9€0° ¥10° 984" 0€e" 1 20T1° G0° L6 %6° ~==O0p-—- —==Op-—- GGel azv 12029 186 ———————m——m e — e =0
L°9G~ 8L6° #0T1* oy1°® 911° 1S A% 9€Yy* 012°1 €SeT1* €0°L6 0.6 ~=-0p-—- -==0p——— 86%C 01V 11029 F o2 T ——=0(q
0°LG6- 086° %80° ot1t1” 960" 911” 80%° 061" 1 ont1” 9€£°96 06%°1 ~=-0p-—- —==Op——- €16T 8V 01029 (949 e ket e (|
€ %9~ 666° 0 0 0 0 010° 0%0° 001" 81°%6 0L9°G ~—=0p——n -==0p——v L16 artv 92229 €€G mmmmmmmmmmmmmeem—— oq
T°LG~- L66° 0 0 0 @d'1] o10° (YA 611° 96°86 000°1 ~==0p~—— ——-0p-—- L YAAA zd £0029 €IS —mem—— —————e—— =0
6°9G~ 7.6° 901" A XA c8T1* 16T €78° 080°1 vzt 81°96 866° —=~Op-—~ BUIV0ISTI3Td [44%4 1d L0029 €18 oq
6°0G— 186" 090" ¥60° 160" €90° 181" 8v8- 661" 0L°L6 £y8° —— - OP— - ~==0pe—e 61€C as 11609 08¢ oq
€16~ 186° i1 660° ¥%0° GL0° 081° A & 0 60¢° 09°.6 068° -—=0p-—— QUIV0TTd G6ET L 11609 087 e 0q
ST6h- 9.6° G20° 160° 06G° 129 % 062 086" 062" 6%°%6 01.°¢ "O0SSRUON ——=Op—— 810¢ v 20609 62C ———————— e oq
9 4y~ LE6® 9¢T1” Tvee 602" LS%” 0zZe"1 008°¢ 0e0°1 96 16 0L1°1 —-==0P——- ~==Op-—m T0€€ daota SHZ0 1L ————————————eee———0(
9°Hy- L€6” 0ET” A kA vie: oyy* ove"1 09.°¢€ 060°1 %Lt 16 0/0°1 Ppe3leTo08sy —==0p——— 88TE va Va4V 1L mmmmmemmme —==0(Q
0°ZH- 956°0 G700 960°0 1£40°0 SZ1°0 899°0 ogg¢ 006°0 8.°E6 or0°1 *O0SSBUON BUIDOTW 9¢Z¢ S %220 [ uodsuwe) 3Isom
Hoo\0v~0m~© §=Ty1, Sou Sot ou 91 €y iy () Ty 1te AMOV ses Teaz23uy (W) TeAI23IV}  IaqUNu  IBqunu §00Tq ea1y
pue ¢N Jo ad4£g Burdonpoad Suronpoad T7°M SD0 /PT31d
jo 3sdy o3 yzdeq

pPoONUTIUOD--GH( OITXDW JO JINH @Yyl UL STTOM Pa3I0aTas wolj sed Teanjew Jo uo13Tsodwod d21do3osy pue JedIWAYD--°*T ITqBL



[ 086°0 0%0°0 €20°0 180°0 690°0 %2°0 oS 1 SET°0 88°96 196°0 P23eTD08S8Y SUIOTH S091 01d 99919 06¢ ———mm e sseqd UleR

[l 878° 9¢* 78y L8 G8¢6*° 0S0°¢ 009°% 92T 08" LY 0.6°1%  ——-OP-—- —==0p-——- T€€e 1¥A4 Y6219 79 e —mm e e m—0(
9°¢gG— 898°0 T1€€°0 S16°0 #88°0  799°0 016°¢€ 086°9 #6€°0 6%° %8 0.T°T PI3IBTO0SSY |US0TTd SYET VIV 6719 79 mmemmmm—e——ee sseq Yanog
8°96- 166°0 6%0°0 €01°0 %ST1°0  L61°0 096°0 08€°¢€ 01€°0 £L8°€6 L1670 PRIBFI0SSY SUIV0TTd 66C¢ wa L0119 €eT ———m—————————B]13Q 1834
0°LG- 656° adea] adea] ¥80° 660" L18° 010°€ €L €676 0€T 1 —=~OP——~ QUI20TTd [AVA! sV 19129 9L e oq
6°Th- 096" 0 0 0o 190° LL8° 010°¢ €80° S1°66 GG68* *J0SSBUON 3U3203STaTd JAZ €V 19129 97 e ———————0(
£°09- 966° [} [0} adeI1] ade] ade1] [7A% SL0° 8286 091°1 ——=0P-=- ——=O0P-—— L0271 6H €e10 LY ——emm e m e m e =0
0°€S~ %66°0 €ST1°0 w9Z°0 6€C°0 987°0 0T0°71 0%9°C 961°0 ST°%6 986°0 PoIBID0SSY BUSDOTH 8€0¢ 14 6210 14 ~=~===—=—--—-3[S] pUB1Y
Y8y~ 9L6° SE0” 6€0° £60° 060" 9¢h* 0zL°1 42N S¥°96 066° ~==OP——— —==0p=—m %20t agy 16219 LT e (|
8°6%- %16°0 190°0 060°0 L0T°0 €TI0 1TS°0 00.°1 £91°0 88°G6 O%€°T PI3IBIO0SSY ——=0p——m S%0T am 1621 LT —e—==-——-I3]TEqUE] Yanog
(VAT 9€6° S6€° S1%° #0S* 8.€° 089°1 0.6°C VL1 6%°C6 000°1 ===0p-—— —==0p-—= 8EYT vy €%01D YT e oq
0°85- 116° €98° 688" %86° 0L9° 01e°¢ [ ARS L9T1° 96°68 0TYy*1 Po3IBFI0SSY —==0p——- LSST €T 6€01D %LT ———mm e ——e— 0
6°9G~ 686° LT0° 900° #90° L£0° €6Tt JA7AS Lyy” LANA 6%8° el ===O0P=—— 8181 8 8€01D 12 R |
6°65- 186" SL0° 600° 660° 790° G8¢° 0rL® 70%* L€°L6 198° *J0SSBUON —==0p——o 9/81 L 8€0T1D 1.2 ——— e e e - O(]
(A 796" 660° VLTt €91° 811" 0.9° 01%°2 89%° LL°%6 090°1 —=-O0P--— 3U3D035I3Tgd 0€€T vir L7280 80T et oq
€ 69— 696" LAYA 1€¢” 87¢” €ce” 0€1°1 069°C hAtrAd 9.°¢€6 296° PI3BTO0SSY dUdd01Td (ALY ayd L780 80T ———————— —m=———===-0Q
0°6%- £96° |9d®1] 0 %80° 1€0° 6%9° 08%°2 L 0€°S6 0921 —==0p-—- ==~0p-—= 981L1 € L180 651 oaq
€ 6h- 696° #80° 0 660° S€0° T66° 052°¢ 8L1° 10°66 09.°1 —~==0p-=— 3U3D0]STAT4 89.1 4 L180 65T —————= Rt ¢
0° 99— 976" 8€T’ 00y 99¢° vy 069°1 081°% 006° T 9€°06 £68° —==0p——— e S68Y ay 89819 1dND ——m—mmemm o e e 0(
9°06~ 0%6°0 %#0¢°0 9L2°0 21€°0  6%€°0 06C°1 006°¢ 108°0 8C°T6 %26°0 -==0p-——- SUIDOTH £8€Y L T7%19 1dND e --1eOYys drys
S 8y— 966° ] 0 vl  9d®BAL  G/0° 96¢C° L1e° 6£°86 L%8° —==O0P=—— ~==0p-—- 6821 LTV 60120 90¢ W -———= e oq
8 19— 6%6° L11° z81° viz® 0ze 096° 06€°¢€ vie 18°€6 168° e -==0p——~ 0e£1e 0TV 60129 90¢ oq
L°16- £66° o'l 0 190° SE0° 600° 7968° L60° GE°86 608° -—=0p-=-— —==O0P=—— 6421 v S01¢D 96¢ ———— s e oq
0°gy- ove" 09¢* 9€C” €ee” vLz 092°1 096°¢ 691° 00°€6 0.8° ~==0p-u— ~==0p-—— S0€T v 6012O 96¢ Bttt oq
6" h— LS6° 61" [Axal 29¢° 292° £98° 0€€° T 698° L7°€6 08y°1 —=—0p-—~ ~==OP-w= 886€ 11v LEYO 861 Rt oaq
T°Gy- 096" ovT* 90¢* 102 €T 818" 082°C €8’ 78°€6 0/%*T Po3IBTI0SSY —==0P=mm 8Y¥6¢ 1 LEYO 861 °q
6°96- €66° 0 0 0 0 9dEI] 999° AR 0€°86 116° -—=0p--- ~=~0p-—~ 1€l £a 6.0 99¢ —m—mm e m e 0]
6°€S~ 166°0 0 0 0 0  @d®'Il £88°0 [AAN 68°96 090°¢ °O0SSBUON SUID03STITd 086 1a 26L0 992 ———----——-pUBTS] Su33Ny
Aoo\ov~omﬁo S=Ty/15 Sou Sor You Y51 £y (4 (435 15 aTe Amov sed TBAXOIUT (W) TBAISIUT  I3qUNUG  13qunu §o01q a1y
pue ¢N Jo adLg Suronpoad Sutonpoad 11°M SO0 /PIo1d
Jo 23y 03 yadaq

PaNUTIUODI-—§)0 ODTIXI JO JINH dY3 UT STISM Pa3IDAT3S woa] sed [eanjeu 3o uoTlrsodwod 57dojos] pue TedTWAY)-—-*] ITqEL



