G2Ov6 eluiofed ied OJusN ‘SOSN, -5¢Z08 0pelIojoD “JsAuad ‘SOSN;

AIALINS TVIIO0T0ID 'S'N
dOId31INI 3HL 40 LN3INWLdvd3d 'sS'N

"JuUsWIUIdA09) 'S'N 8yl Aq 1uswaslopua Aldwi 1ou saop pue Ajuo sasodind aandiiosap o) SI saweu
1onpoud Jo ‘wul ‘epesl Jo asn Auy ‘apo)d dlydeibnens uedsuswy YLON 8yl YlM IO SpJepuels |eliolipa
AanIng [ea160j089 "S'N Yyum AlWIOU0D 10} pamalnal uaag 1ou sey pue Asreulwrnaid si uodal syl

¢00¢

(L96TTAN96-801V-3Q udwaaiby Aousbeisiu|)
321440 SNOILYY3IdO VAVAIN

ADOYINT 40 LNIN1dVd3d 'S'N
ayl yum uoneladood ul pasedaid

020-20 uoday aji4-uado

,92U0d 'v'a pue ‘;wisyusbue ‘I'A ‘Aexelg 'ty ‘usupjuen 'v'3 Ares1,0 ‘Mma Ag

VAVAIN ‘NIVILNNOW
VOONA dVdN SJONVO10A DIL1VSVd
ddldNd 40 NOISS3ddXd JILANDOVINOHIY

o Buyfiures e 10§ 82308198

SUSNZ=



.................................................................................... a0 SIONTE=Y

............................................................................................. NOISNTONOD

.............................................................................................. NOISSNOSIA

............................................................................ O ANV N SIITYINONY

............................................................................ N ANV 7 STTYINONY

................................................... 99 ITHONd S1INSTY ONMIAON INISTud

.................................................................................... 9 ATVINONY

..................................................................................... | ATYINONY

............................................................................. 9 ANV | STITYINONY

................................................... YV TTHONd S1INSTY ONMIAON INISTud

...................................... 143STA YSOOUVIAY 40 STMVINONY SLLENOYINOHIY

..................................... NISVE LVT1d 431VH0 40 SAINMVINONY JILANOVINOHAV

..................................................................... STLMTIONd DILENOVIN

.......................................................................... NOISHIANI ALIAVHO

.................................................................. ONIMTIAON d13I4-TVILNTLOd

....................................... SISATYNY 40 SAOHLTIN ANV V.LVA SLINOVINOHIY

....................................... NIV LNNOW VOONA HO4 ININSSISSY SAUVZYH
JINVITOA ANV SISATVNY ATVINONY JILINOVINOHIY SNOINTHd

................................ NIVINNOWN YOONA dVaN INSINVOTOA INTOOLSIF1d-0l'd

................................................................................. SINTFNOAIIMONYIOY

.......................................................................................... NOLLONAOMLNI

................................................................................................ 1OVHLSaY

SINFINOD 40 3J149Vl



157

ov

6¢

8¢

LE

9¢

G¢E

Ve

€€

4>

T€

0¢

6¢

8¢

L

9¢

................................................................... ._”m m__%o\_g UC@ _mm
109suel] Jo suonedo| Buimoys dew Ajewoue onasubew [enpisay

................................................................................ ._”m m__u_.o\_Q

pue .99 108suel] Jo suonedso| Buimoys dew Apewoue onaubep

............................................................... seIpoq onfeseq paung

se pajapow zy ajioid Buoe © pue 4 saljewoue 1o} S82IN0S

............................................................................ >UOQ Q_H_mmmg

palng e se pajgpow TV 9|iyoid Buofe | Ajlewoue loj 32IN0S

................................................................. seIpoq onfeseq paung

se pajapow vy 109suel] Buoje 9 pue | saljewoue 1o} S32IN0S

...................................................... ~<< HO@WC@LH mco_m m\_DHODLHm

aoeJinsgns Jo uonelaidiaiul 2160j0ab pue [apow [eaisAydoss

............................................................ N< Ucm ._”< mm__u_.o\_a Ucm

VYV 109suel Jo suonedso| Buimoys dew Arewoue onaubew fenpisay

..................................................................... N< Ucm H< mm__u_.o‘_g

pue vV 108suel Jo suonedo| Buimoys dew Apewoue onaubep

....................................................................................... C_m_.ho

Jleseq auad0lsIa|d-0lld a|gissod jo saljewoue onaubew [enpisay

....... uiblio dneseq auad0lsIa|d-0lld 3lgissod Jo salewoue dnaubep
.......... evale Apnis ayl ul (8deuns Arenia]-aid) juswaseq o1 yidag
................................. mm\_m >UDHw %o QGE >“—_>M~_m _@:U_me_ U_Hm“—mom_

.......................................................... mcm>mz _H\_mwmo mmom\_mgaq

uJayliou pue ‘uiseq Jejd4 Jareld ‘saljewoue onsubew enpisay

........................................................................ mcm>mz _H‘_mmmo

esofJewy ulayuou pue ‘uiseq 1e|4 Ja1el) ‘saljewour onaubely

.................................................................................. ureIuNoN

BIONA Jeau SI81uad JIURDJOA dljjeseq JO suonedo| pue saby

................... urejunojp eddnA Jesu Sialuad JIUeI|OA auad0]SIL|d-0l|ld

pue sainjes) olydeiboab eoo] Buimoys abew respue] 10|02 asfed

SNOLLVYHLSN T

91

QT

v

€1

<l

1T

‘0T

‘T ainbi4



LY

9v

7

vy

eV

(4%

............................. mvm>mz .mm\_m H\_mwmo mwom‘_mgdslu.m_H_ LmHm\_o mcu

Ul SI21Udd 2IUBDJOA paung luasaidal 01 1ybnoyl saijewoue onaubely

371avl

............. Bale UIRIUNOIA BIJNA 8yl JO Sainjea) uressa) pue sdoioino
10 abew 1espue] pasodiadns pue dew onaubewolae [enpisay

........................... Bale UIRJUNOIA BIINA BY] JO Sainjea) ulellal pue
sdoJoino Jo abewl respue] pasodiadns pue dew oJnaubewolay

............................................................... S9Ip0q JNjeseq paung
se pajapow ,gg 109suel) Buoje O pue N Salfewoue 1o} S82IN0S

........................................................................... >UOQ O_H_mmmg
paung e se pajepow 1g 9jjoid Buoje |y Arewour 1o) 82IN0S

............................................................... S9Ip0q JNjeseq paung
se pajapow ,gg 109suel) Buofe |\ pue 7 saljewoue 1o} S82IN0S

..................................................... .mm Hommcm\; mco_m m\_ju.o:.hum
aoeJinsgns Jo uonelaidiaiul 2160j0ab pue [apow [eaisAydoss

‘T 9lgelL

¢¢

‘T¢

‘0¢

6T

‘81

LT



jo 92140 Aq passaippe aiem YHAC ayl Jo suonenwi| ayl “(S66T ‘sidylo pue ed) Buljup
Aq uanold uaag sey sI21Ua JIUBI|OA paLNg pPaldadsns asay] JO dUO AJUQ "SIBIUSD JIUBD|OA palINg
Buniapisuod ul (€66T ‘Siaylo pue wiayuabue) elep Aaains onaubewolae SOHSN pasn sisAjeue
ayl AlAnoe 21UBD|OA 34NN} Y)IM PaleIdOSSE Sallurellaoun pue ‘salel ‘Suoiedo] ay) aziialoeseyd
0} pash pue suadxa YHAJ 9yl AQ paJapISU0d SeM SI9JUuad JIUBI|OA BU3I0ISI9|d-0l|d o sabe
pue suoied0| 9yl U0 uoleWIOUI d|geleAy '(966T ‘SIUBNSUOD XUIBWO99) 1IN0 Pallied sem
(VHAd) sisAfeue splezey ouedjoa onsljiqeqold e ‘welboid uoneziialoeseyd als UIRIUNO BIONA
3yl Jo ued sy ‘urelunojy eadnA e Alolsodal aisem Jeajonu [enualod e 0] piezey e asod sdeylad
pue sieak uol|iw IXau ayl UIYlM Indal pP|nod wsiuedjoA dnjeseq 1eyl saldwi (§66T ‘Slayio
pue amoi1D) UIeIUNOA BIONA Jeau WSIUBI|OA SUdd01SIS|d-0lld 40 piodal 2160j0ab sy
"UIBIUNOIN BIINA Jeau AsjleA esobiewy ul pue Je|q Jaleld Ul SI8luad JIUBI|OA dljeseq paling
juasaidal 01 palaidiaul ‘ABAIns Jeyl ul paAIasqo saljewoue Jnaubew Jo sisAeue ue spuasald
uodai siyl (000z ‘siaylo pue A@xe|g) 666T Ul SOSN 9yl Ag pa109]|0d 1asaq esobiewy
ay1 Jo Aanins onaubewolae uonnjosal-ybiy e Aq paleaulsp AJes|d alow alam saljewoue
a)igNs JaYlo pue 8sayl WniAnje yeauaq paLing $a2in0s Je[iwis aledlpul pue (T ainby)
SJ21Uad JIURD|OA JNjeSkq [elldegNS auad0lSIa|d YUM pajeloosse asoyl 03 adeys pue azis ul Jejiwis
aJe salfewoue ay] JO dWOS "Masa esobiewy ulayuou ayl pue Jej4 Jareld Jo susodap [eian|e
yreauaq paung salpog dnaubew HBuneoipul salewoue Jejodip |fews Jo adsuasaid ay) [eanal (TE6T

‘siaylo pue wiayuabue ‘66T ‘826T ‘A9AInS [ea160j089 'S'N) SABAINS dllaubewolay

NOILDONAOYLNI

‘urejunojy eaanA Je Alousodal

a1sem Jea[onu [enualod ay) 01 plezey dlued|oA [enualod Buiewnsa ul sjuressuod ajgenjea
apiroid ued ‘suoneulwlalap abe JLawWoIpe) pue Saljewoue Paldalas JO $224n0S Buljjup yim
Buoje sdeyitad ‘sAanins onaubew-punolb pue Auaelb uonnjosal-ybiH -uonebisaaul layuny
1o} s)abue] a|qissod se paynuapl ale Saljewour Jejiwis ‘JaylQ "SI91udd JIUBD|OA Jl}jeseq
palng 199|424 saljewoue ayl eyl sisaylodAy ayl Joj uoddns Buosis apinoid spuall [eimanas
Jofew Buoje paubie aq 01 pual Aayl 1By 108} Byl pue sansualoeIeyd [ealsAyd J1Isyl 'saljewoue
ay) aonpold sealse yioq jo susodap [elAn|ie ayl uiylIm pappaqua salpoq onaubew Aybiy
‘awN[oA-[[ewsS ‘pare|os! 1eyl aredlpul Bulppow play-renualod Jo synsay u9sag esoblewy
3y} pue 1e|4 JalelD JO adelNS 3yl yreauaq paung salpoq dnaubew jo asuasald ayy Buneoipul

sal[ewoue Jejodip [jews Jo Jaquinu e paulsp sey AaAins onaubewolse uonnjosal-ybly v

10vd1sav



‘Irews se pareulbuio A2y 1sow sewbew jeseq ayl ‘BN TT punose payead eyl WSIULI|0A
[eisnuo euoibal jo sabels Buiuem ay) Juasaidal Ajlgeqold Asyl (S66T ‘siayio pue siaboy
‘T/6T ‘9IgON pue abpaH) asuinoid abuey pue uiseg ulaisam ayl Jo 1sow noybnoiyl syeseq

aua201SI9|d-0l|d J0 [eaIdAl ale s)eseq ay) Jo suonisodwod ng pue sajAls aandnia ayl
"UrRIUNOI BIONA JO AlWAJIXS UJBYINOS
ay1 1e (suod s||apn doayre) auod Japuld a|buls B pawio) JUsAd JIUed|oA 1sabunoA ayl ‘1e|d
Jareld ul Juswubife INN paand Apybis e wioj eyl sauod Japuld Inoy Aq pajuasaidal SI Juana
BN 0T aul (yg¥ "d ‘000z ‘Si9yl0 pue Jouuo)d) SaU0d paAlasald Jo Xoe| e pue ‘SlusA 8-9 Jo
wawubije Buipuai-ylou e ‘sayip pasodxa ‘SMmoOj} BAe| Jeseq AQ pazualoeleyd Sl JUAAd BN-/'E
ayl (z 'By) ey 7, pue e 0'T ‘B '€ INOQe e pPaiinddo eyl SIUSAS 93JUl YIM paleioosse ale
UIBIUNOJA BIONA O] 1S9S0[0 SO0URD|OA S| "SMOJ} BAR| BE PaJeID0SSE pue Sauod JSpuld dnjeseq [[ews

Alanne|al ‘parejosi Aq passaidxa S| Urejunojy BIIONA Jeau WSIUBJJOA 3Ua201sI9|d-0lld

NIVLINNOW VYOONA dVIN INSINVOTOA INIDOO0LSITTd-Ol1d

"L96 TTAN96-801V-3Q wawaaiby Aousbessiu| Jspun
SOSN 3yl yum uonetadood ul (30QA) ABisu3 jo wawiedaqg SN ayl Aq pauoddns sem Apnis Siyl
'SOSN 9y} Joj sabewl yespue] pasueyua ay) paleald puamualyoq ¢ JaAswmningd "y Ag sjuswiwiod

[ewJojul pue ‘pupleams ‘g pue pueiquap|iH "1 Aq smainai |njdjay a1eioaidde app

SININOAITMONNIV

'S9|eds
snoueA 1e umoys aJe uodas syl ul sainbly ybnoyle ‘1abie| 10 000'00T:T JO S8JeIs 1e sashjeue
Ino palonpuod ap\  “ajyold Alisusiul panasqo ay) saydrew Ausuajul dnasubew parejndjed ayl
1Yl yons syidep pue ‘salnawoab ‘saniadoid onsubew uanlb ale salpoq pajapow ayl urelunop
BIONA JO ANUIDIA BY) Ul pasodxa S80UBI|0A dljjeseq ay) Jo asoy) 0} a|qesedwod sanljiqndadsns
Jnaubew pue swioj ‘sawn|oA Buiney saipoq Agq pajapow aJse saljewoue dnaubew ay) Jo S82IN0s
[eaisAyd ‘Apnis siyl u|l "saipnms snoinald Jo 8SOYl Yyum (181udd JIUBDJOA BUJ01SIB|d-0lld
paloadsns e jou S| ydiym | Afewoue jo uondadxa ayl Yyim) S|age| JN0 Sa2UBI8)8I-SS0ID T 3|ge)
‘1 ybnoiyl v si1ans| yum pajage| ase sainbiy 8yl ul UMOYS pue 1xa} 8y} Ul PassnasIp Saljewoue
oyvads  'suoyd Aanins pue Bulspow snoinaid saoualayal pue woly spling Apnis siyl
‘ulaJay pajuasaid sI Aanins onaubewolae 66T 9Yl JO JUBWSSASSe Uy
‘loued 1adxa 8y} JO SIUBWISSASSE Y} 0] dIUBAS|SI JIBY) BUILWIBIBP 0) PASSASSE aq 0] Pasu elep mau
3l ‘a|qe|leAe awo02aq Blep JUBAS|a) pue Mau Ji eyl (Juawssasseay) T°G UODaS Ul Salels Ydiym

(uonenon3 wadx3) OT OV-dV ainpadoid (WMHDO0) uswabeuep 81Sep\ aAlOROIpRY URIIAID



‘Te|4 Jareld 01 aAne|al As|e) esoblewy ul uoneian|ie jo arel ybiy e ‘Ajledo| ‘pue uiseq
Te|d Jareld pue Ag|eA esobiewy usamiaq abexull d1uo1da) xa|dwod e Jo adudlsixa Ajldwi pjnom
1 ‘abe ul Bus20ISI8|d 8Je SB0URD|OA palng Paldadsns 8yl JO 8J0W JO BUO JI ‘JIBABMOH ‘[elng jo
yidap syl wody Buibpnl “Dunxa A@yI SI p|aly JIUBDOA B YONS “S|0JIU0D I1U0ld8] umo si Buiney
sdeylad pjal} JIUBD|OA JOUNSIP B WJO} SIBIUBI JIUBD|OA paung ay) Jeyl Aldwi pjnom 1 ‘1ap|o
10 BN 0'%-2°€ Inoge ale uasaq esobrewy a8yl Ul SBOURI|OA paling paldadsns ayl e |
(G661
‘s1aylo pue amoi)d) e\ 07 Alerewixoldde Jo abe ue papjalA pue Buljup Ag pauuljuod sem
(¢ 'By pue T a|ge] ‘g) BAJE SIY] Ul JBIUSI JIUBD|OA PaLING ¥ "UIRIUNOIA BIONA JO YINOS Uasaq
esobrewy a8yl ul SISIXa SI81UBD JIUBI|OA paung paldadsns jo uoneindod abie| AjaAirelal e ‘puodas
"(966T ‘SIayl0 pue %29|4) AjoAdadsal ‘e|N 82 pue ©) OGE 18 ‘UIBlUNOIA BIJONA WoOoJ) yuou
Wy QS pue Wy 6E INOQe JO SaJUBISIP e BSaN preogyong pue anng Buidas|s 1e uresal payidn
ul paydnia alam UreUNO BIONA Jeau asoy) 0} Jelwis s)eseq ‘1sii4 ,uiseq Je|q Jayeld yum
paleloosse A|aAisn|oxa, se palaldiaiul g 10U pinoys ,WSIU0Id8) [ed0|, WId) 8yl ‘JI9ASMOH
‘(5 ‘¢ "sbu) g6 AemybiH Jo yuou abpu pspois
ue Buoje pasodxa sdoioino 2iuedjoA 01 Buipuodsallod uibrew uiaylnNos e aAey pue Yinos ay) 0}
MoJeys Aew uiseq ayl eyl saljesisuowsp pue uiseq ayl jo adeys ayl smoys (g ‘by) dew Alneib
J11e]SOS| Uy "Jesjoun SI Ulelunoj\ BIINA JO S} Nk} pue Sjeseq auadolsiald-0lld 8y} JO uoneloosse
[eJn1oNnJIS 8yl ‘wniAne ay) Jo asnedag ‘le|d Jareld swloy 1eyl wnianje Ag paung aq 0} uiseq
9} JO Sayoeal uIdISaM ay) Ojul dwWil JISA0 papisqns sey 1l Jo ued pue ‘uiseq ay jo ulbiew uisises
9Y} SS0J0B SpUdIXd Urelunoy eaanA ‘snyl (02T "d ‘666T ‘Ydoupl4) }ne} ureluno aleg
3U} 0} Jn_BYIUE S}Ne} [eWJOU JO SBIS B SS0Joe papisqns sey (urelunoy eaanA "a°1) |rem Buibuey
ayl yoiym ul uaqesb-jjey xajdwod e Jo ainoniis ayl sey uiseq ayl Ajeurpnure ‘(g -bu) yney
peoy yoeodabels-uoAue) ysnigiuied ayl Aq isea ayl uo papunog AlJes|d ssa| pue jnej urelunon
aleg ayl Ag 1sam a1 uo papunoqg ‘(000z ‘wisyuabue) dosp wy € 1sea| 1e uoissaidap e s uiseq
Te|4 JajesD "uUOnNQLISIP OUBDJOA pue uiseq ayl usamiaq diysuonelal [esned e sisabbns uiseq 1e|q
Jareld ul saoued|oA pasodxa jo Buuslsn|d ay) ‘puodas "sinej [ewlou Aq payull ase sauod paubie
9yl 1eyl Aldwi ‘urelunopy BIINA 1B SIS 1Nk} JueUILOP 8yl 0} WIojuod eyl (y ‘e "sby) uasag
esobrewy ul uiblO J1UBDIOA BUBI0ISIB|d-0lld PaJldjul JO Salewoue ay) Jo awos pue (z “Biy)
Te|4 JaledDd Ul SB0URD|OA BN O'T 3yl Ajgeiou ‘saouedjoA Jo siuawubife Buipuan-gNN ‘feauljianing
Alpeoig ay1 ‘1Sii4 :WSIUBIOA UO |0JJU0I 21U0}I8] [e20]| uoddns SUOIBAISSAO OM ]
"UOIINOA® B8y [eISNIOgNS J0 SOIWRUAP 3jueW JOU ‘WsSIu01da]l [ed0] AQ pajjouod ale
1e|d Jareld ul saoued|oA Jo abe pue Buueisn|o ayl ‘(Ansiways pue ABojonad uo paseq) 82i1nos
2w jo [apow [esauab siy) Bulwnssy BN OT-6 punote paydnid Ajjsow pue pawloj awnjoA

J1abure| e Jo anpisal e Ajqissod ‘sjpuew Jaddn ayl ulylm pare|osl SSWN|OA 1jdW You-3]i1e|oA


http://geopubs.wr.usgs.gov/open-file/of02-020/fig02.pdf

"urelunoy eaonA 0l uadelpe (000Z ‘266T ‘SI9YI0 pue JouuoD) SaINIONIS UO|BYId Ud 4O

annsabbns suswubije Buipusail-lseaylou ‘UoYS [BISASS JO SUO WO} Sallewoue [enpiAlpul 8say |

‘Juswubie pajuauo-JN ‘Buol-wx-Gy e Bulwlio} ‘SJUsA dnjeseq aq 0] palaldisul ‘sainjes)

1ounsip aaJyl asudwoad (¥ ‘c 'sby pue T 8|gel) 9 pue ‘4 ‘H salewoue eyl pamoys (0002
‘/66T) SI19yl0 pue Jouuo)d Aq pauodal AgjeA esoblrewy ul sAkaains diaubew punolo

(§T1-¢ d

}966T ‘SIUBINSUOD XUIeWO039) 1e|H Jareld ul (BN L€ pue BN O'T 1e) SJUsAS OM} JO wnwiuiw

B pajunod YHAd 8yl ‘(duod s|iap dosyre Buipnjoxa) 1ej4 Jayeld ulyim pajunod ag ued

SIUBAS JIUBI|0A UBBMIYL ‘(0002 ‘SIBylo pue Jauuo)d) O pue y salewoue pue (9TT0T 'd ‘S66T

‘[IIH pue Jauuo)d) SIUSA [enplAIpul Bulpnjoul ‘ssouedjon pasodxa ayl Jo siseq ayl uo (g 'Bu)

Te|d4 Jareld Ul BUOD WIBYMON J0 MS Wy G'Z paredo| (¢ ‘s 'sbiy ‘O ‘T ajgqel ‘D) 92inos dnaubew
paung e pauodal (yzi 'd ‘0002) Si9ylo pue louuod ‘erep AaAIns punoib uo paseq

‘(uospe) ‘amoud

‘19)[e/\) S924n0S JlUBI|OA-UOU Juasaldal 01 paldadsns atam o (uepuays ‘Iayep ‘Asulgon)

1UBA8 21URI|OA BIbuls e Buissaldxa se Jaylahol padwn| Jayle alam 9 pue 4 Saljewouy

(3 pawnoosip oym Jaxep Ag 1daaxa) SI81uad J0 SBU0I [enpIAIpUl d1eaul|ap 0} PaJapISU0d

9JaM 3 pue D Salfewouy ‘32In0s Afewoue ayl woiy pasusp Alqewnsald (€96T ‘une3 pue

1ayepn) siuawbely jeseq paurelqo pey Agleau Buljp asnedaq ‘paldadde osje sem q Aewouy

(S66T ‘siayio pue amoi)d) BN 0’1 Inoge Jo abe ue BuipjalA sajdwes jeseq paurelqo pey bBuljjup

9snNeda( JUBAS JIUBI|OA B SB pajunod Ajsnowiueun sem g Ajewouy “SJUaAa JIUBJ|OA [enpIAIpUl

se saljewoue ayl Bunaidisul ul Aurenaosun suadxa ayl Bunospas ‘(STT-¢ 'd ‘966T

‘SJuR)NSUOD X1JeWO039) 2T 01 T wol) pabuel (66T ‘Siaylo pue wisyuabue) uasaqg esobrewy

9y} ul salewoue onaubewolae xis ayl Aq pajuasaidal Sjuana d1ued|oA ajgeqold Jo Jaquinu ayl

(T-T 'd {966T ‘SIUBINSUOD XUIBWOSS :SaINead) aAISnul pue aAldnia yiog Sapnjoul JUsAd

J1UBI|OA, B YHAJ Ul Jeyl 810N) ‘Salewoue dnaubewolse ayl Aq pajuasaldal SJUsAa JIUBD|OA

JO Jaqwinu a8y} Jo suonelaidialul J1dyl Joj payse alem uayl Aayl (9g-z ‘d ‘966T ‘SiuelNSuo)

XlJewoa) ,JUdAS JIUBD|OA, WId) 8yl dulap 0} payse yoea alam suadxa ayl ‘(g By

‘T 9|gel) urelunoj\ BIINA Jo Yinos AajeA esoblewy ul (9-g) saainos dnaubewolise palng

XIS pue 1e|4 Jaleld ul SauoD 3T JO yinos wy g paredo| (v Ajewoue) Apoq onaubew paung

e pamoys 1eyl (66T ‘siaylo pue wiayuabue) erep papiroid atam suadxs YHAC ual

NIVINNOW VOONA d04 LNINSSISSV
SAYVZVH JINVOTOA ANV SISATVNY ATVINONY DILIANOVINOYHIY SNOIATHd



Jlreseq ay) Jo ased ayl ul ‘lo ||} [elAN|[e ayl Se Alsuap awes ay) aAeY Salpoq aAlesned ay)
Teyl aredipul Aew saljewoue dnaubew ayl Yyum pareloosse saljewoue AlAelD Jo xoe| ayl spuahn
[eJauab moys 01 ueyl Jaylo ssadoid Bulspow ayl uo 103ya ami| apiroid erep Aunelb ayl g
ainBiy ul pub ayl woll parejodenxa sanjea yum asoyy pawswsajddns pue sapjoid Ino jo Aluidia
3yl ul a|gejreae sanjeA Alaelb panwi ayl pasn apn (g 'Biy) wuswaseq Arenusal-aid ul spuan
109|}a1 Alurew (666T ‘SI9YI0 pue aduod) elep [euoibal ay) Ul suoleleA pue ‘alay parebnsaaul
Saljewoue dnaubew ayl Jo ANUIDIA By} Ul PaIONPUOod Udaq aAry sAanins Aliaelb pajielap oN
‘PIaYy painseaw ayl sayodrew Ajaso|d eyl pial Aliaelb
1o onaubew parelnosse Ue aAey ||IM S|9POW JLIBWO0aH Jo Jaquinu ajulyul ue asnedaq anbiun
10U ale suonn|os Ino Jey) aziseydwa apn “sanjen onaubew pue AlAelb palenofed pue paslasqo
usamiaq Joila arenbs-ueaw-1001 pajybiam ayl adnpal 0] Japlo ul sislewered paldg|as Jo SanjeA
sisnlpe pue (sa2inos paloadsns Jo Aljigndaasns pue Alsuap ‘adeys ‘yidap) sierowered |apow Jo
2Jewisa [eniul ue salinbal pue UOISISAUI Jeaul|-uou Sasn poylaw Siyl ‘ainpadold loils-pue
-leul ay1 1sisse 0] (G86T ‘BulIgapn) poylaw 3SIaAUl 1031Ip B pasn OS[e A\  'Suonelall Jolld
-pue-jeL eiA sajjoid pale|ndjed pue paAlasqo Udamiag Sl d|geuoseal Bulurelqo Aq paulwliaiap
ale sadeys Apog alaym ‘suoie|ndjed premlio} uo Ajuewid paseq ale sjgpow INQ
'salpoq ay) Jo adeys |euoisuswiIp-aalyl Syl urelsuod o) JapJo ul sajiyoid ajdnnw uo paseq ale
s|opow ‘sased awos u| ‘3Jyoid yoea 03 Jenaipuadiad yibua| ul auuly Ing adeys ul [euoisuawiIp
-0M] aJe S3alpoq 3y} 1Byl awNsse pue saljewoue ayl ssoioe sajijoid Jjeaul] uo paseq ale
S|apow INQ “suoie|nd[ed aslaAul pue piemlio) ylog sarenjioel 1eyl (586T) Buligapn uo paseq
(.SAS-IND,) weiboid Bulspow [euoisuswiIp-z/T Z 9|ge|ieAe Ajelolawwod e Yylm paloniisuod
9J9M S3Ipog 92IN0S Jnaubew ay) Jo S[SPOIA "WNIAN|e BUIpUNOLINS pue SYJ0J JIUBDJ|OA UaMIaq
1SIXa 0] paJlajul 1sesuod onaubew Buosls ayl Jo siseq ayl uo Ajewd pajdg|as alam Saljewoue
106Je] [elonas Jeling Jo syidap pue sadeys Jiayl uo slurelsisuod apiaoid ‘sanbiuyoal Bulspow
Buisn ‘pue salpoq }jeseq paling Se pajapow aq P|N0d SB0URDIJOA paling Juasaldal Ajrenualod eyl
189S ®ejep Juasaid ayl Jo saljewoue anaubewolae JI aulwlialap 0} sem Apnis siyl ul [eob InQ
BuljapolN Pplaid-|ellualod

‘'suonelapisuod A1ejes Agq paniwiad

Se MO| Se J0 ‘ulelial anoge (I 00S) W QST J0 apniije ue ye umojy pue ‘Lede (lw GzZ'0) W O00¥
padeds ‘1sam-1sea pajuallo alam saull by onaubewolsay (7 ‘€ 'sbid) .0£..2.9EN 01 yinos

OV 7G.96N woiy pue ‘(,GF.GT.9TTM-GV.9TTM) SIS 1S8L BpeAdN 8yl Uo UlRIUNON |INYS

anI7 01 1sea ‘epensN ‘Aneag Jesau wody Buipusixsa ‘(1w 9€8) Wy +9T'Z A|orewixoidde jo

eaJle Ue 19A02 (000Z ‘SI8ylo pue Ajaxe|g) Apnis Siyl ul palapisuod eiep onaubewolse ayl

SISATVYNY 40 SAOHLIN ANV V1vd JOI1LINDOVINOHIV



aney Aew s)o204 aAlsniiul yons ybnoyly pial Auaelb syl Bunaidisiul usym juswaseq
Arenua]-aid yum padwn| ag Aew sy201 anlsniul ‘(666T ‘SI9Ylo pue pueliquap|iH) auzuenb
pue ajeys uelquedald ale| pue d10zod[ed Se yons s)o04 Alena]-aid Auew jo sanisusp
‘yoeoidde 1o ‘0} a|qesedwod ase uayo (;w/BX 0L92~) Sanisuap vyl asnedag -juasaid aq

01 A19y1| @Je uoibal 8yl Jo WSIULI|OA AJeilla] SnoUIWN|OA 8yl YUM paleldosse suoisniiul 1aylo
pue s[|Is ‘s pIal} dnaubewolse ayl Uo 10818 31| dARY pue Xeam Ajesauab ase sanisuaiul
onaubew J1dyl INg ‘s3204 yans ul Juasald aq Aew sanuejod pasianal pue [ewlou ylog

'S)004 Arejuswipas snoadljis pasoydiowelaw Apybis pue areuogted jo pasudwod S| Juswaseq
9Y} JO 1Sow Tey) swuyuod (666T ‘SIaYl0 pue pueiquap|iH) Alaelb Juswaseg  “salbojoyy)
Buikren Jo s)204 210Z0ded pue uBlLIqWEIdId JO AJBIYD SISISUOD Bale ay) ul Juswaseq Areia]
-ald ‘saljewoue dndubewolae Jo uonelaidiaiul syl J0j papasu ale eate Apnis ayl ul S}00.

3yl Jo suoneznaubew [elo1 pue suondalip onaubewosjed yiog “saniadold onaubepn

‘p1ay Annelb
uawaseq ayl ul sabueyd [enueisgns ou adnpoid suoielall BAISS8INS |nun paleadal sI ssadoid
ayl pue pjaly Auaelsb juswaseq ayl jo uonewixoidde 1Sy 8yl WoJ) PadeIIQNS SI UINY Ul 10819

SIYL "uonels juswaseq umouy yoeas je paindwod si Jake| Buly-uiseq ayl jo uonewixoidde

1SJ1} SIUl JO 108Y8 [euonelAelb syl parendjed si susodap Buljjy-uiseq ayl Jo SSaudIyl

ayl ‘uonejal yidap-Alsuap payoads ayy Buisn ureby pjaly Aaelb uiseq ayl jo uonewixoldde
1S4 8yl sapinoid yaiym ‘Alaelsb paniasqo ay) woly paoeligns si (suiseq Agieau Jo

s109))8 AAelb ayl saloubl yoiym) uonewixosdde Syl ‘umouy SI Juswaseq 01 yidap alaym sals
1e pale|nojes sanjen Alaelb juaswaseq arelidoidde Aq pajuswbne ‘syool Arenta]-aid pasodxa uo
apew sjuawainseaw AlAeib wol) paauap si pjal Auaelb juswaseq ayy Jo uonewixoidde 1Sy

e ‘yoeoidde aAnelall SIY) U] 'SUONEINJ[ED BY) UIRNISUOD 0} Pasn aJe uoiew.lojul ||9M Uuo paseq
uswaseq 01 syidag "epeaaN 1noybnouyl susodap |ij-uiseq aiuedjoA Jaylo o) (066T) Pullop
pue suayoer Ag paulwialap eyl o) a|qesedwod sI pue (66T ‘SIBYI0 pue uaupuel) ANUIDIA

pue (S1N) 81S 1S9] epeAaN 3yl Wod} a|qe|ieAe erep Alsusp snoJswnu uo paseq s! (666T) SIaUI0
pue pueiquap|iH Aq pasn diysuonejas yidap-Alususp ayl -diysuonejas yidap-Alsusp paulwialap
-a1d e Ag pauioads si susodap Bulj-uiseq Jo Alisuap ayl sealaym ‘papasu Se Ajeiuoziuoy Area
0] juawaseq Jo Alsuap ayl smoje ‘(066T) BuloN pue suayoser Ag paAnlidp ‘ainpadold uolsIaAul
ayl "eyep Auaeib reuoifal JO UOISISAUI UB UO paseq sem Juawaseq Arenta]-aid o1 yidap Jo
arewnss layl (666T) Siaylo pue pueiquap|iH Agq paauap (9 "Bl) adeuns juswaseq Alenal

-a1d ay) pasn am ‘s|apow INO 0} JUIRNISUOD [eUONIPPE UB Sy "UOISIBAUl AlIAeID

(66T ‘wiayuabue) sAanins Alnelb ajeos

-leuoiBal ay) Ag pa1os1ap usa(g aAry 0] |[ews 00) Ajjeiausl ale salpog ay) JO SBWN|OA 3Y) ‘S32IN0S



1ablagshiuaoy ayl 3204 dluedjoA abeiane ueyl Jabuons yonw AjeoldAl uoneznsubew jusuewsal
e ‘Apuanbasuod ‘pue aaubew azis-urewop-|lews Jo suonesuad’uod ybiy aney snyy pue
ApoInb |00 ‘ease syl Ul SBUOD JBpuUId dlUBDJOA BUNOA Byl Se Yons ‘Sun JjUeI|OA SWN|OA-|leWS
"(666T ‘sidyio pue Js|zioH ey 2/) SlI9M doiyre 1e pue (966T ‘SI8ylo pue 328|4 ‘BN T'T)
Te|4 Jaleid Ul SMOJ} PaleId0SSE pue Sauod Japuld dnfeseq ayl Aq pasnpold asoyl 0} Jejiwis
aJe ‘sny) ‘pue ‘sbuipunouins areipawwi syl yum Bunsenuod sanisusiul onaubew ybiy sney
‘JusIXa [eaJe ul palouisal pue adeys ul Jenasd Alybnos ale ‘parejosi Ajlessusab ase parebnsanul
Buiaq salewoue ayl ‘(66T ‘wnequasoy ‘sjdwexa 10) ‘9as) Aedluan pue Ajelale| yioq ‘suun
J1UBI|OA UIYIM Ajapim Aren ued uonezipaubew jo Alisusiul 8yl asnedaq pue ‘sjelauiw dnasubew
JO uoneNUAdUOD pue ‘azis uresb ‘uonisodwod ul suoneueA Jo asnedaq abuel Syl pISINO [|9M
sansuaiul uoneznaubew aney 01 sHun dydads 1oy fensnun jou si 1 ‘UanamoH (666T ‘L66T
‘SIaY10 pue yoneis ‘GeeT ‘Widyuabue pue aduod ‘G86T ‘JOPAUS pue wnequasoy ‘896T ‘yreq)
Ww/v T pue T'0 usamiaq abuel ease Apnis ayl WOJ) SYI04 DIUBIJOA UO painseaw suoneznaubep
'SUOIIDBIIP ddUBUEBWAI JIBY) UBY] 8zZldloeseyd 0} }NdIip alow ase (siusuodwod jusuewsal

pue padnpul JO WNS J10J28A 8y} JO apniubew ayl) S}204 asay) Jo suoneznaubew [elo |
‘Auejod (pasianal) [ewlou Buissassod syo04 40y (,09-) .09+ JO uonRUIDUI
arewixoidde ue pue (,08T) .0 JO UOIRUIDBP B 3Sh 810j218Y} M pue ‘IsAaMoy ‘S|apow
ay1 108ye Apueoyiubis jou |Im apniubew SIYl Jo suoneueA ‘.02 Se yonw se Ag pjay [eixe ay)
wolj 1edap pinod snyl pue ‘pjaly anaubewoab ay Jo sbuiplodal Jods, ase suoneznaubew liay)
‘spouiad awi 1oys AjAne|al J1aA0 009 pue 1dnid SX}J0J JIUBDJOA 3shedag ‘uondallp abelane
aUl wol} ,0Z Se yonw se Ag Area 03 awn uaAib Aue 1e uondalip [enioe ayl Buisnes ‘Janamoy
‘uoneleA Jejndas e sey pialy anaubew ayl (T "By ul umoys eale ay) JAA0 ,0 UonBUIP3P
'.G'8G 01 ,8G uoneuldpUl) play sjodip [eixe ue jo jeyl sayewixoidde pjay onsubew s.yue3

ay} ‘(sreak ,0T JO Joplo 8y} uo) awn Jo yibus| sjgerdaidde ue 1ano pabelane uaym
"Jusuodwod
paonpul 0] Juauewsal Jo onel ay) ‘onel Jabiagshiuaoy ayl Aq paquosap S slusuodwod uauewsal
pue pasnpul Jo aduenodwi dAE|3) 8yl ‘PBJ00 X204 JO SWN|OA 3y} Bwll 8y} Je yue3 ay) jo
p|ay onaubew ay) spiodal ‘puey Jaylo ayl uo ‘lusuodwod jusuewal ayl ‘plal dnaubew jusique
0} uonezpaubew pasnpul jo onel ayl ‘Aljiqudaasns onaubew ayl Ag paquosap si uoneziaubew
paonpul jo apnuubew syl -(Meseq esoblewy uidyuou ay) e 3,GT uoneulPap ‘,z9 uoneuldul)
p|ay onaubew juaique ay) Jo uondalip ayl ul pue o) jeuonsodoid S| JusUOdwod padnpul
9yl "sluauodwod urew oM} Sey X201 dlued|oA [edidA) e jo uonezinasubew ayl ‘piay dnaubewoise

3y} 0} sioInguIu0I Isabie| ay) ase uoibal syl Jo S04 dlUed|OA JBBUNOA pue auadoIn
"saljewoue dnaubewolae uo 18y a|qibibau aney pue dnaubew
Apream Ajuo ale uoibal Siyl Ul SJUBWIPSS [IDJINS  ‘[elng Jo yidap Jo asnedaq paysiuiwip

SI US)o Saljewoue onaubewolse ayl uo 19848 syl ‘suonezinaubew Buons 0] ajelspow



B ale s||IS oijew ‘@ainos ayl jo uonezpaubew ybiy Joj Juswalinbal syl pue ‘(866T ‘SIaylo

pue Jaydsoig) Suonodalal dlwslas aAlssiwiad ‘yeseq ey TT~ j0 Alwixoud ayl uani (ST

‘d ‘G66T ‘©90U0d pue wiayuabue) juswaseq Arenta]-aid ayl uiyum Apoq snosubi ue S| 824n0S

onaubew APy alow v (yT "d ‘GE6T ‘@auod pue wisyuabue) Ajewoue ay) adnpoid 01 palinbal

aq pinom yny paznaubew ABuoils Jo w OOOT AYeau Jo SSauxdIyl disiealun ue Jeyl SMoys

elep onaubewolse Jo Bulpow ‘1snamoH “Arewoue ayl sasned yni dnolo 1e|q Jarel)d jo usodap

A1) Allensnun ue ey papnjouod (6 'd Z8ET) MeD '9IUSPIAS SIYY UO "HNl Yl UIYIM [|ns

‘w z9/ 1e 1o Buiwonoq aiojaq yn dnolo 1e|4 Jsreld paznaubew Ajjewlou ‘papjem Ajesuap Jo

W TyT palalunodua ajoy ay) ‘Afewoue siy) Jo 82Inos ay) arebnsaul 01 pajp sem (T By ‘286T

‘4red) T-HA 3loy jua ‘(€ 'By) rei4 Js1eld ul pay dnsubew syl sereulwop .S.2€.9TTM pue
8T..V,9EN 18 palaluad pue Jalawelp ul wy / noge Ajewoue aanisod Jenasd peolq v

‘'snouoylydoje Ssi uonewlo eueal3 ayl Inq ‘(T "By ‘9z "d ‘g86T uaiyer pue umpleg

‘8T 'd !666T ‘UeWIYSED pUE 3]0D) S||IH 091D 3y} Ul pasodxa ale uonewlo4 euea|g ayl pue ajeys

uewureyd ayi yrog ‘(0T ‘d ‘¥86T ualyer pue yred) yuou ay) o1 (066T ‘SIBYNYS pue ||9zz14

‘uonew.lo- eues|3 se paddew Apawio)) sfeys uewurey)d onaubew ABuoss ayl pue ynos

9} 0} saleuoq ed UdaMIaQ JUBWase( J10zoded ay) ul 19ejuod d1bojoyy| Buiddip-yuiou mojeys

e sylew Ajgeqoud uaipelb siyl (g 'B1y) .05,9€ apniie| Noge 1e paledo| s jualpelb onaubew

M-3 wauiwoid v (T By) eiseno Buiddip-yuiou e Buofe pasodxa ale S320J JIUBD|OA dY] 3Iaym

‘uiseq Je|d Jareld Jo wil uIBYINOS aJiud ay) Buoje wsulwold are salewoue ynl-pajne} ayl

‘s)sodap [elAn|ie yreauaq [eling Agq payenuane Sl 1l a1aym ‘el Jareld Olul PIeMISaM SPUdIXd

wiened Apewoue pareulwop-lne) siyl ‘(S86T ‘uaiyer pue yreg) Unl uoAue) eall paznaubew

Ajasianal ‘Buifjlano ayl pue ‘ynl bBuuds yedodo] syl pue dnois 1e|4 Ja1el)d 8yl Jo syn)

paznaubew Ajewiou usamiaq S)oeIU0I [BI0| S108jal osje ulened ayl (8zZ 'd ‘¥86T ‘uaiyer

pue yleg) S1I9SHO )Nk} [ewlou 1SaM-aY}-0}-UMop 1938|381 Ajisow Jeyl saljewoue aAnebau pue

annisod usamiaqg sjualpelb Buipuan-INN pue -N Aiaiyd Agq pazusioelreyd si uianed ayl (v

‘e 'sBly) uiseq ay Jo jey ulaisea ayl AdNI20 YdIym ‘Urejunojy BIINA JO Salfewoue padsnpul-}ney

‘BupIIS-INN 8yl Aq pareulwop si uiseq 1e|4 Ja1eld ul ulaned Ajewoue onsubewolse ayl

NISVE 1V1d 431VvdD 40 S3ITVINONY JILINOVINOHIVY

‘Te|4 Jaresd ul sease Buipunolins pue sauo) 3T JO

Aanins onaubew punoub nayl Bulspow ul (w)y 0g) anjea Jaybiy uanaa ue pasn (266T) Siaylo
pue soyelewelS pue ‘eaJse SIy) Ul SI8JUSd JIUBI|OA PaliNg JO S[dpow 1o} W)y OT O uonezinaubew
auewal e pasn ‘sidwexs 10} ‘(G66T) Wiayuabue] -uoneznaubew |eIdaA0 a8yl 01 31|

alnqguIuod ‘alojalayl ‘suoneznaubew paanpul pue ‘ybiy Aiaa si AjeaidAl syo04 yons Jo onel



Buisn -pawnsse rey) ueyl Jualayip Ajfedipes si 821nos ayl Jo Answoab ay) JI anjea pare|ndjed ayl
wouy Jayip pinom Apoq ayi jo dol ay) o} yidap [enioe syl Jeyl ‘JaAsmoy ‘pauoined ays ‘w 90z
1noge ag 01 Apoq ay1 Jo do1 ay1 01 yidap ay1 pardipald (566T) wisyuabue ‘uonenba anoge ayl
Buisn “1u Q00T isowle si apnydwe onaubew punolb sy pue ‘Ju OQF INoge SI adeyns punolb
ay) anoge siaw 0zT 4o ybiay e 1e v Ajewoue jo spnijdwe ayl ‘w QZT + ' sjenba 4 aisym

2ty = °4/74

:uonenba
ay1 Buisn ‘21 pue N ‘quawainseaw jo ybiay ay) 01 824N0S 8y} JO SddueISIp 3yl 01 ‘AjoAnoadsal
““4 pue 4 ‘sjuswalinseaw p|al} dnaubewolse pue punoib syl parejal pue ‘(aip onaubew
e Sse yons) uoqqu dnaubew pajusiio Aj|ednan ‘molreu e SI 82In0S S)l Jeyl pawnsse (S66T)

wisyuabue ‘v Arewoue Jo yead urew ay) Jo 821n0S ay} 0] Yyidap arewnsa 0} Japio uj
‘(ezv "d ‘000z ‘sioylo pue Jouuod) sauo) 9] AgJeau ayl 01 awnjoA ul 9|gqeredwod
OUBJ|OA PalING © UO Palauad pue w OGT Inoge Jo yidap e 1e moly eae| Jeinalid Ajlybnoi

‘Uulyl e se y Afewoue Jo 321nos ayl pajepow (G2 'd {266T) SI8Yl0 pue Jouuod ‘erep Asains punoib

uo paseg ‘)nej} urejunol\ aleg ayl jo isea uonisod si pue (G2 d {266T ‘SI9YI0 pue JOUu0D) BpIS
ulayuou sl 1e 199))8 ajodip aanebau e ‘AQenono su Ag paisabbns si vy Jo Yead urew ayl oy}

924n0S Jlued|oA ¥ (2 'd ‘G5e6T ‘wiayuabue) reow T noge jo Arewoue Alaelb aanisod e yum
S8pIoUI0d I1Skd 8y uo Mead Jabie| 8yl Wy g INOQe JO SJUEBISIP B UIYIM JU 008 pue LU 00Z J0
sopndwe yum syead omi sey v Arewoue 1eyl smoys (zg 'd ‘6T ‘wiayuabue) urejunoly aleq
ul dosoino Arental-aid 01 Buipuaixa ajyosd onaubew punoib ‘pajualio-lsamyuou v (¢ pue

€ 'sbly) sauoD M7 woiy ,G9°/8T yinwize ‘wy 9'T e sareulwnd (v ‘e 'sby) v Arewouy
(¢ "By :286T ‘ued pue Asjpems)
BINT'0 F 0T palep yeseq Buiddoloino Aq eisand ayi e pajussaildal si Alqewnsald Aewoue
3yl Jo aixa uidyinos ayl (g By 2 ‘d ige6T ‘wisyuabue) v Arewoue Ag Ajuo paidniiaiul
st yoiym ‘(68T ‘d '666T ‘youpld ‘2 d 'GEET ‘wisyuabueT) jeseq ausd0IN el 8y} JO JUBIXSD
ayl sjuasalidal A2y 1sow Arewoue aanebau abue| siyl -nel ureunop aleg ayl 1surebe 1no
sayould pue 1sam ayl 01 SUaXJIYl HuN SIy) Jeyl aredipul (866T ‘SI8YI0 pue uaydoig) erep ajyold
olwsids (0 'd ‘G86T ‘ysiied pue ued) BN T°0 ¥ € TT e palep S| pue ‘wsnaubew asianal
Buoss e sey ‘Ynl Ssyue] eluowwy BWN-G' TT UO Aj30aiIp S8l 1un jjeseq ayl "W 09 jo yidap

B Je BlLI0JS pue ‘elddalq ‘SMOJ} BAe| Jjeseq jo w og parenauad ‘(g ‘B ‘G86T ‘ysuied pue Led)

Arewoue siy) jo apis 1sea ayl 1 ‘g-HA 3oy |lua ‘(¢ By 8 'd ‘000z ‘wisyuabueT) urejunon

aJeg JO Saljewoue pajualIo 1SaM-ISEa 3yl Saleulwlal Yolym ‘}ne} urelunoy aleg ayi jo dais

ulaisea (palng) pajapow ay) 0} Spuodsaliod Afewoue ay) Jo apIsS 1ISaM ayl ‘uiseq Je|d Jaleld Jo
ued wisisam ay) saldnooo (¢ ‘g sbu ‘1) Afewoue annebau parebuoja yinos-yuou abie| vy

(66671

‘aouod pue wiayusbue) uiseq 1e|4 Jarelsd ul Arewoue sanisod abie| syl o) 824n0s AdyI|



0T

ayl ulyum Apoq swnjoA-|lews e saledlpul Ajlewoue AlAelb paleloosse ue Jo yoel ‘(sy8T 'd
‘£66T ‘siayio pue wisyuabue) w OGT Inoge ueyl ssa| sI yeseq 0} yidap pajapow

ayl ‘(pr8T "d ‘€66T ‘siayio pue wisyuabue) elep onaubew palended pue paAlasqo ay)
usamiaq 1y poob e sapinoid (Apoq seingel e anoge Buisi sajoeuuld) [gpow WIeMS ayIp, V ;W
0z 1noge Jo eaJte ue SIan0d (g) salewoue ay) Jo 1sabie| ayl "erep Aaains punolb Buisn siaylo Aq

passnasIp 10 pajapow aiam (¥ ‘€ sbi4) Uasaq esobrewy ul ‘H pue 9 ‘4 ‘Q ‘D ‘g Ssaljewouy

143534 VSOOdVIAY 40 SAINMVINONY JILINDOVINOHIV

‘ymnos ay1 01 (1 Arewoue) Apoq Jabie| ayl wody pajreledas ‘leseq BN-G 0T

40 saIpoq

Juasaldal pinod ‘s yum Buole ‘saiewoue asay yeyl Aujiqissod ayy sasiel 7 ainbly ‘JonamoH

"SI91UBI JIUBI|OA BUBI0ISIB|d-Ol|d Judsaldal ‘Y pue ‘d ‘O ‘salfewoue aAnebau aalyl ay) rey)

Ai@yiun si 11 ‘saifewoue ay; jo Jajoeseyd pue bBumas ayl usAlo (€T ‘TT 'd ‘G86T ‘uaiyer pue

yreg) 1u QG se 1ealb se sapnydwe urene suonelea AISuaiul 8Sayl “UIRIUNOIN BIINA JO Siake)

414N} 3yl JSAO0 INJ20 0] umouy ale eyl Alsuaiul onaubew ul sabueyd idnige ‘abire| ayr wouy

10 “eaJe ulelUNOIN BIINA 8yl ul Bunine} wodiy ynsal Aew 108ya ajodip pausul ayl -(otz "d

‘666T ‘Siaylo pue youpu4) ajqibibau usaq sey awi audI0IN-1SOd Ul UOISUBIXS YUM paleloosse

uoneloJ 21u01dd} pue ‘(8T 'd {266T ‘SIBYIO pue JOUIN) ,0E UBYl SSB| UdQ Sey uiseq le|d Jaweld

ul apnile| SIyl 1e uoneiod 21u03da) ‘AldXIuUn swaas O Afewoue Jo 824n0s 8yl 4o} apniubew

SIY} Jo uonelod asImyo0)d Ing (v 'd ‘0002 ‘SI8Yl0 pue Jouuod) ,8G IN0ge 3SIMXI0|d PaleIos

uaag sey Apoq ay1 uibuo 21uedjoA Jo 1038 ajodip e sI yead ayp JI ead aanisod esaydiuad

e aney saop Afewoue siyl (gzv 'd {0002 ‘Siaylo pue Jouuo)) 32In0s dlued|oA e Buiney Ajgissod
se paynuapl sem ‘(¢ ‘e 'sbi) 1e|4 J91e4D Ul BUOD UIBYLON Jeau ‘O Arewoue aanebaN

"'S90URD|OA J3|[ewS 0} anJ

Alreinoiued aq pinom siyl ‘eziubodal 01 ynaiip aq wybiw suo) xoe|g Aq paonpoid Ajewoue ay)

UaAa ‘lIanamoy ‘suellal paznaubew Ajpanebau Ajesauab lo Asiou, Ajeonsubew e u] ‘¢ pue g

sainbly ul pauladsIp aq Jouued ‘8zIs |lews J1dyl 01 anp A|geqoid ‘Sauo) |1 pue U0 UJBYLON

‘¥ ainBiy ur umoys pjay onaubew [enpisal ayl Aq 1saq passaldxa s yeyl Arewoue panpgns aiow

e saonpoid ‘paznaubew Aj@sianal osfe ‘auo) pay ‘(¥ ‘€ "sbl) apis yuou su uo wil aanisod

10UlSIP B SeY pue OUBJ|OA 3U} JO BaJe 8yl YIM Saploulod Aeau Afewoue aanebau Jenalid gns

ayl (z ‘T sby) re|d4 Jareld ul saoued|oA B\ O'T pasodxa ayl Jo auo ‘auod yoe|g Ag pauijdwaxa
S| OUBD|OA Jl}jeseq audd0ISIa|d-0lld B YIM pareldosse Alewoue dnaubew odnsiiaoeleyd v

‘w Q0T ueyl ss9| sI Aigqeqoud yidap

winwixew sii eyl punoj am (W QOT 1NOge JO SSauxdIyl e sajealpul [apow (SE6T) S.wiayuabue)

Apog uiy1 e si 82inos ayl reyl Buiwnsse pue (S66T ‘Al9de|g ‘676T ‘Sialad) poysw sialad



T1

(66T ‘wiayusbue) w

0/ IN0Qe 8qg 0} parewnsa sl ‘w Q8T Inoge jo yidap e e wniAnje ul pappagwsa ‘Apoq 82In0s ay) Jo

SSaWOIY]l 8yl "92elNS 3201paq 210zoaed ayl uo Aydeibodol o1 anp Apued ag Aew ybiy ayy alay

ybnoyie ‘g Afewoue Jo uoneoo| ayl yum sapioulod ybiy Aunelb reow-¢ v (S66T ‘wiayuabuer)

1ede w 00/ 1noge paoseds sadlyipa JuaA om] 1sabbns syead ayl "D Afewoue 1oj paredlpul

Aurejod onaubew pasianal ayl 01 1senuod ul ‘Alitejod onaubew ewsou e sey Apoq 224nos

S1l 1ey] saledlpul g Afewoue Jo ainreubis onaubew ayl (9 'd 66T ‘wiayuabueT) ojjoid
yuou-yinos e Buofe ybiy onaubew payead-aignop e suqgiyxa (8 ‘2 "sby) @ Arewouy

‘Te|d4 Jajeld ul Sauo) pay Jo yoe|g 01 ssauxdlyl ul a|geredwod

S921JIPa JUBA 10 SBU0d oM] Juasaldal Aew D Aewouy ‘[eow T Inoge jo apnyjdwe ue Buiney

Afewoue Alnelb aanisod e yum pajeloosse sI O Arewouy ‘uede wy T 1noge smo| anaubew om]

smoys ajjoid onaubew 1sam-1ses uy ‘susodap [elAn|ie ayl ulyum pappaqua sl Apog 821nos ayl

1ey1 papnjouod (TT pue g ‘dd ge6T) wiayuabue ‘w QOST 01 008 1noge woJ) pabuel Juswaseq

01 yidap JO S81ewWNsa SnoleA pue W Q0Z INoge aq 01 pajewisa sem D Aewoue 10j 821n0S ay} JO
dol ay1 01 yidep ay1 asneoag ‘(Se6T) wisyuabue Agq pajopow sem (8 ‘2 "sbBl) O Ajewouy

(T "By) ureunow |INS 8MIT Jeau pue e yuou

layue} pasodxa sijeseq 0] pale|al pue B\ G'6~ a0 01 A9y aJe Aay) ‘Jeseq Jo sayip juasaidal

(8 ‘2 'sby) g Arewoue wol} pAS Alybnos Buipuaixa salewoue dnaubew aanisod reaul|

ayl JI xaidwod Jable| ay) ulyIM Ja1uad JIUBD|OA 1oUnlSIp e Juasaldal Aew 11 ‘mo| onaubew

padeys-yooy 1ounsip e sainea) g Ajewoue jo ued 1sowuwsayinos ayl  (S66T ‘Siaylo pue ue)d)

Japlog Ajewoue ay) jo 1sea paredo| (8 ‘2 'sby) T-G ||Iom [elapad joylap|a4 ul punoy suswbely

yeseq Ag paresipul se ‘g Ajewoue Jo J1apJioq 3yl puoAaq spuaixa elyda) dnjeseq pue eL0IS

papoia jo abuuy e yeyl Aj@x1 s1'1]  "Aeme papola uaag sey (S)adlyipa auod Japuld Jeulblio ayl

yoiym wod (z -Biy) 1rejq 191e1D Ul 181UBD Jeseq BIN-2'E [eA30D Alybnos ‘pasodxa ayl ssjquasal

Algeqoud 11 "spunow euL02s Ag paddes pue sayip Ag 1N2 SMO|} BAR| papola pue Buiddejiano

Jo abejquiasse ue A|gqegold ale sa2I1nos Ajewoue ayl ‘plal) paznaubew Ajrewlou Juadelpe

ay1 Ag pare|nuald pue pakequwa Arepunog Ajewoue Jenbalil ue wlioj eyl suoissaidap pue syead
lejnBbain snolawnu yum ‘parealdwod si (8 ‘v 'sby) g Ajewoue onsubew [enpisal ayl

"(S66T ‘Si8yl0 pue Led) W QL9 Je X20Ipaq d10zosjed parenauad

pue ‘w QST INOge e wWniAN|e palaluaal ‘w g/ Je (jeudrew 21se[00lAd 10 e1233iq eAe|) jeseq

palaunoous (8 ‘2 'sBy) T-GZ [19m [esdpad joysapled (S66T ‘sidyio pue ured) Buljup Aqg

pareplfen Ajabie| sem [apow [eaisAydoab ayl (g86T ‘Mo0|gez pue sneyuaal) elep AlANSISaI

[ed1199]8 UO paseq W Q08 INOge Je pajewisa sem alay juswaseq 0} yidag ‘Ww,0TX0P 0} 0T

8¢ 01 g Afewoue Jo 32In0S 8y} JO aWN|OA 8yl parewnss (£66T) 8dUod pue wisyuabue] ‘wniAnje



¢1

19yeam yonw Ajgeqoid uoneznasubew Jo Alsuaiul ayl 1ng ‘padeys-auod aiow
ag Aew 82In0s pajapow ay) ‘sased yons u| -wasaid aq |m Algeqoid ewbew Jo spod palipljos
‘lrewss pue ‘sajosewny Jo/pue JuaA ay) Buore [eusrew jo Buipjam jo asnedaq dnaubew jeymawos
9 0} }J|9S)l dU0I 8y} 19adxa [|IS P|NOM BUO ‘MOJ} BAR| PATRIDOSSE OU 819M 813y} ‘I9ASMOY
‘I |]opow eaisAydoab ayr ul ,padeys-auod, readde Ajuessadau Jou pjnom uoilbal Siyl ul S191ud2
J1Ued|OA Jeyl smoys ajdwexa siyl ‘(286T ‘Med pue Ag|pems) ynl uoAued eAll 8yl JO auelis)
paznaubew Ajpanebau syl ojuo sde| 11 se [eubis onaubew ayl 01 ajl| SaINqLIUOd Auaredde
J|J9S1l U092 JapuId ayl ‘Mmojl eae| ayl Ag Ajuewnd pajesausb Ajewoue ay) puokaq 1samyliou
w 00/ noge Buipualxa auod Japuld 8yl SMoYs QT pue g sainbi4 Buod ay Jo yue)} 1Seayinos
9y} puoAaq pasodxa S| MOJ} eAB| Byl "du09 Japuld BulAliano ayl pue wiopeld eae| ex-2/ ayl

JO 109)J9 paulqwod ay) s1a9|jal (VTT 'Bu) auod s|op dodyre Jano yead onsubew ybiy ayl
"N YIM paleloosse Moj) eAe| ayl Aq Apueuiwop pasned aq 0}
Swaas auod s||9M doiyre ayr yum pareldosse Aewoue dnaubew ayl eyl puly am uoielaidiaiul
siyr ul (0T ‘6 sPy ‘e) 8UOD BY) WOIY YINOS SPUSIXd Teyl MOJ} Be Ue JO 801 8y} Je Ynl uoAued
BAIl Jo doioino ue Ag pawuijuod si uonelasdiaiul siyl "unl uoAue)d eall Aiejod pasianal

ayl buifuano Apoalip auod sjopn doayre syl moys am (OTT ‘Bu) vy Buoje |apow Ino uj
‘Juswaseq Aleiua]-ald
0] Yidap ul sabueyd Ajurew 109|ja1 01 swaas (91T 'Bi) Auneib panlasqo ayl "sis1ow palspuny
[eJaAas JO syidap 01 pualxa p|Nod anjeA Mo| AjgAie|al SIyl 1eyl paulwlalap pue AajeA esobiewy
3U} JO |1} [elAN|e 1o} (Ww/BX Q06T jJo ANsusp e pasn 9 "9|yoid By} JO Pud ISIMYLOU dU}
1e $320J J1UBD|OA 3udd0IN Bulureluod eare ayl 01 (666T) SIBYIO pue UUBURN JO UOIRNQUISIP
yrdap/Alisuap ayl paldde apn (L66T ‘SI9Yl0 pue soyelewels (GeeT ‘wiayuabue) eale ay) 1o}
eaidA1 Ajrey Ing ‘enoqe passnIsIp Se SsHun JluedjoA Pajood-Apoinb 10 81eWNSS BAIBAIBSUOD B
SI yaiym ‘s|iop dolyre ye moyy eae| ayl 1o} Wy OT Jo uoneznaubew e paubisse ap\ "W/y 80 JO
uoneznaubew e paubisse ase pue Aejod onaubew jewlou Jo Ajdleulwopald ale sjuUN auad0IN
1ap|0 "wyv T jo uoneznaubew e paubisse si yn] uoAued eall paznaubew Aj@sianal ayl ‘s|apow
Ino u| "eale Ag|leA SISEO—BSaN dInyed ay) Jo s|apow Jiayl ul (666T) SI8Yl0 pue uaupuen
Ag pasn asoyl 01 Jejiwis aJe eyl suun Jny adelgns ayr wol saniadoid [eaisAyd pasn am
au09 s|[9\ douyre Buldpow U] *SBUOD PBSJUOI ‘JB|IWIS JO S|POoW I8Nag O} pes| p|noys S|I9M
douyre 1e auod pasodxa ay} JO [9pow 3|geNns ¥ ‘0T pue g sainbiy ul © pue | pajage| salewoue
Jnaubew ssoJoe 1SBayINos Spualxa pue auod s|j8pn dodyreT Jo yuou juiod e je suibag jeyl

YV 108suel) Buoje a|ijoid e palonisuod 1sily am ‘eale ayl Jo sadinos onaubew Bulepow uj

VYV 9|ljoid :sinsay BulapoN 1ussald



€T

J0 yidap wnuwixew e Je 3l Salpog oM1 ay} Jo sdoy ay) ‘Yeldlie ay) Jo apnme ayy Joy Bununodoy

‘AlaAnoadsal ‘Jalawolaubew ay) mojag w QQE pue W Q0¥ INOGe Je INdJ0 S pue | Saljewoue

JO S$82IN0S 8y} Jeyl aredlpul suone|nded INO “Apoq uiyl e Bulwnsse (G661 ‘Alovelg ‘6161

‘s1919d) poyrsw ,s1a1ad Buisn saainos onaubew asay) 01 syidap parewinss s\ uoneznasubew ul

JaMO| Jo/pue awnjoA ul Ja|ews ate Aay) asnedaq Ajqissod pue ‘palng ale S824n0s 8y} asnedaq

auo0) s|19M dolyreT Jano Ajewoue ay) ueyr apnyjdwe ul Jsjjews yonw ale 9 pue | salfewouy

‘2T 24nby ul uMoys SI 9 pue | saljewoue Jo ANUIDIA 8y} ul 8in1onJls 2160]j0ab jo uonelaidiaiul

pue p|ay onaubew paAIasqo ay) JO M3IA papuedxa Uy "YTT ainbiy Ul UMOYS SI 9 pue | saljewoue
JO S32IN0S 8y} JAA0 VY 103suel) Buore paniasqo pjal onaubew ayl "9 pue | saljewouy

‘SHuNn pajgpow ay}

uo sjuresisuod onaubew ayl 1snlpe Ajyadosd 01 pasinbal ale yny paling uo elep adelnsqns  elep

[eaisAydoab ayr ynm Aduslsisuod ureluiew ||ns pue AB6ojoab jo suonelaidialul usiayip aonpoud

0} sAem snoueA ul paisnipe ag ued ylomawel) [ed160]0ab |[eJ8A0 8yl ‘JUNOJJE 0JUI SUOITBAIBSUO

asayl Bupjel -pny wel] paznaubew Aj@sianal ay) Jo SISISUOD 1l JO yonw pue s||apn dodyre

JO UINOS SISIXd UOIJ8S JIUBI|OA paling juedyiubis e Jeyl aredipul sbumnd ajoyaloq palanodal

ay) ‘ressuab u| ‘yidap w T8 INOQge Je XI0Ipaq dleuoqled 210zoded parensuad (0T ‘6 "SB)

adz-ddm3-ON IIsM (0T ‘6 'sBl) 9az-dam3-ON ul punoj aiam (pajefiaibbesip Jo parelddaiq

Algeqoud) yn] Bunds yedodo] Jo w /g AjPrewixoiddy luswipas snoajeded 01 snoadejn)

JO W OGP Se yonw se Ag urelsspun si jun siyl reyl pue ‘e Aemybiy Buore w ,9g 0} W GGT

wou) BuiBuel syidap 1e jussaud si yn] wel] parepljosuod Ajjood yeyr areaipul (0T ‘6 'sbi) AsT

-ddM3-ON pue gaz-daM3-ON sajoy |jup Alunod aAN woly erep paysiigndun ‘suonenwnade

rIOp|eIRNIXS JO [ed1dA) BJI0W pue W QOT UeYl SS9 01 SSaUXIIY]) Pajapow 3yl asealdap

pinom eyl sanfeA ‘w/y ¥ Jo € 01 dn sabuel urelunojy BIONA UO S31I[ed0| Urelad Je pasodxa

yn] uoAue) eall jo Aususiul onaubew ayl 1ey) pamoys (G86T) JopAuS pue wnequasoy anjea

wnwixew S} Jeau aq p|nod ynl uoAued Al ayl JOo SSauxdIy} Jualedde ayl 1ey) ‘1snamoy ‘pajou

aq pINOYS 1 “wayl usamiag alenualayip o1 Jdwane jou pip pue yn] uoAue)d eall ayl Buikapun

S$3204 J1UBI|OA BY) |t 01 saiuadouid onaubew swes ayl paubisse 3\ 'S¥J04 JIUBD|OA I3pP|0 pue

ynl Buuds yedodol syl BuiAuano yny uoAued eall paznaubew Ajdsianal Jo (W 0GzZ~) JaAke)

%01y} e S81edlpul [spow a8yl ‘erep [edisAydoab syl yum uslsISuod uonnjos dnewayds ‘sjdwis e

se palayo sI DTT a4nby ul umoys uonelaidiaiul o16ojoab ay) -pardwane jou sem uonelaidiaiul

pajrelap e ‘g ainbiy ul umoys pub syl woly parejodenxs atam (gTT Bly) suonealasqo

Aneib ayl Jo 1sow asnedag (gtTT '6Bu) erep Auaelb pue (vTT "Bi) onsubew panlasqo yioq

10] s1uno2oe Aj@renbape pue juswaseq Alenla]-aid 01 syidap parewnsa Aq pasoduwi sjuressuod

3yl salsnes 1eyl aimoanas 2160j0ab jo uonelaidiaul ajgissod auo sI siyl (DTT Bu)

ynos ayl 01 umop Buiddalrs synej [ew.lou Jo SalIas e se pajapow si (YIT 'Bu) vV 109suen

Buoe auo) S|l doayre eyl Jo 1seayinos wy T 1noge Alsusiul onaubew Jo Jojel ayl


http://geopubs.wr.usgs.gov/open-file/of02-020/fig11.pdf
http://geopubs.wr.usgs.gov/open-file/of02-020/fig11.pdf

VT

w/y Z jo uoneznaubew vy -Aj@Andadsal ‘9 pue 4 saljewoue Jo S82IN0S 8y} 0} W OGT pue w 0SZ
Ajerewixoidde jo syidep wnwixew saredipul (566T ‘Aloxe|d ‘6¥6T ‘Sio19d) poylaw ,siarad
‘alay pajapow ale ejep onaubew ayl Ajuo snyy pue ‘sjpjoid siyr Buoje sjgejieae ale SUolBAISS]O
Ainelb maq "9 pue 4 saljewoue jo sapnidwe wnwixew ay) Buissold ||ns ajym ajqissod
Se YInos-yuou 0} 9sojd Se pajualo sem gy ajoid (0T ‘6 'sPy) Aj@nbijgo vy 109suen
S9SS042 Yaiym ‘gy ajoid Buoje uoneiaidiaiul o160j0ab adensgns auo smoys T ainbi4
‘(ygv "d ‘000z ‘siaylo pue louuod
‘g8 ‘1 'sby ‘9 ‘4 ‘H salewour) siauad dlued|oA Jo dnoib paubife ue jo ued ag Aew pue (g2
d {/66T ‘e 1@ Jouuo)d) sonsualoeIeyd Jeaul| Buipuas-gN Snondldsuod smoys 9 Ajewoue jo
Aanins onaubew punosb ayl (,08T=A ‘,09-=|) Pash San[eA [eulwou ayl woi} Aeme uondalip
uoneznaubew ayl parelol am i pasoidwi aq pinod 9 Ajewoue anoge suoneznaubew pare|ndjed pue
PaAIBSUO Usamiaq 11 ay) Jeyl alou ap\ (2T "By) @oeuns punolfb mojag w QST Inoge Apoq Jjeseq
e se pajapow Ajgeuoseal si pue ainyeubis ajodip 1ounsip e sey 9 Ajewouy "9 Arewouy
‘uoneziaubew sy 1o} uasoyd anjea ay) uodn
Buipuadap Aren [im ‘urebe ‘ssauxoiyl Juasedde ayy ‘wyy {7 Jo uoneznsubew e Buisn psjapow
Sem MOJ} SIYL "eale JuaA 9|qissod e wolj premiseayliou Spuaixa Moy eAe| e 1ey sisabbns japow
Ul 1USIX8 [eJdle| paNWIl YUM [eldrew dluedjoA Jo (Tv ajiosd Buofe wnwixew) uonenwnaoe
32IYl-W-08 Ue Sajedipul gT pue €T Sainbiy ul 82In0s | Afewoue ayl Jo smaln ayl Buuedwo)d
(0T ‘6 'sBy) vV 108sues; 01 Jenalpuadiad Ajdrewixoidde si yoiym Ty ajoid Buoje | Arewoue
JO [9poW 824N0S © SMoYs €T ainbi4 "aA0ge parewnsa am W G a8yl uey 1ayo1yl A|gelapisuod
sl Apoq ay) ssajun Arewoue ayl 1o} 824nos A@xiun ue jny ayl bupjew ‘yny Buuds yedodo|
ayl Jo 1eyl ueyl Jabuons yonw si (w/y g) |apow ay) Joj pasn uonezipaubew a8yl ‘wniAnje
Jo w oSz noge Ag paung Apoq 1peseq uiyl e se | Ajewoue psjspow sp\ | Ajewouy
‘9 Alewoue Jo sansieoeleyd
onaubew Jo |eneds ay) Jo auou saseys | Alewouy “apnyijdwe wnwixew S} SS0J 10U Sa0p
VYV 108suel) asnedaq ‘Janamoy ‘enjeA wnwiuiw e s| 9 Ajewoue Jo 82In0S aY} 10} 818y parewnsa
ssauxoIYl ayL “AjBuipiodoe SSauxdIyl pPajapow J1ay) 8sealdap piNnom Salpog asayl 0} uoneznaubew
Jabuons e Bulubissy "w g Ajprewixoidde sI © pue | saljewoue Yloq Jo S82IN0S pajapow ayl 1o}
SSaUX2IYl 8yl 'S pue | Saljewoue 1o} S324n0S ayl Jo suonewixoidde ajqeuoseal ate (YTT 2.inbiy)
S8Ip0Q pajapow 3y} ‘Syeaned asayl UBAID "Yloq Joj W)y Z JO uoieziaubew e pasn ap\ "W/y
Z 01 T JO 18pJo 8y} uo Ajuo ag 01 SaIpog aAlesned JiIsy) Jo suoneznaubew ay) 19adxa am pue ‘9 pue
| salrewoue jo sapnijdwe mo| ayl Joy uoneue|dxa JUBIDIYNS B 10U SI [elng 0 yidap reyl Jes|d
S1) VYV 10asuel Buoje Ju 0G INnoge uey) SSa| ale 9 pue | Saljewoue sealaym ‘1u 00y 01 00E
Jnoge wolj abuel saljewoue onaubewolse Jane| ayl Jo sepnidwe ayl ‘(S66T ‘wisayuabueT)
4 pue ‘g ‘D Saljewoue JO $821n0S ay} 40} (WOOE>) parewnss asoyl 01 ajgeredwod ale

syidop asayl Ajpandadsal ‘eoeyns olydeibodol syl mojaq w QST pue w Qgz Ajrewixoidde



ST

"S8IpO( [9POW JNO 10} W)Y € dSN B\
v Ajewoue ueyl Jaxeam aq isnw 7 01 O Saljewoue 10} S824N0S 8y} Jo suoneznaubew ayl ‘syidap
9|qesedwod e 3| [[e O pue ‘N ‘N ‘T ‘V Saljewoue Jo S82In0s ay) asnhedag 'y Ajewoue Buronpoid
Tey) ueyl Jadaap paredo| aq Jo/pue uonezinaubew Jayeam yonw e aAey isnw g9 ajyoid Buoje
Salpoqg aAnesned ay) leyl sarealpul siyl (‘s 'sby) O Ajewoue jJo yuou wy G Adrewixoidde
pa1ed0| ¥ Afewoue o) Ju Q0 AlJeau 01 pasedwod ‘1u g/ Alybnol si (s2epns punolb ay) anoge
W QST 1) O pue ‘N ‘N ‘7 salewoue jo apnyjdwe wnuwixew ayl jeyl saredipul . T ainbi4
'O Alewoue yieauag w QG se mojjeys se sdeylad 01 N
Arewoue yreauaq aseyns dlydeibodoy ayl mojag wose Inoge woly abuel pjnoys saipoq ayl Jo sdoy
9yl ‘Weudlre ayl Jo apniye ayl Joj Bundauod ureby -Aj@Andadsal ‘w OGE pue w QS Inoge e O
pue N Arewoue Buionpoid asoy; ‘1e1owolaubew ayl mojaq w 0og Ajerewixoldde are pue ‘|\ pue
salfewoue Buonpoid saipog ay) 1eyl arewnsa am ‘Apog uiyy e Buiwnsse pue poysw sialad bBuisn
‘14N SUBD0IN pallajul Siyl uo BulA| se pajspow ale O pue ‘N ‘N ‘] Sollewoue 1o} Salpoq aAllesned
8yl -uWesag esoblrewy ayl ul erens onaubew Apjeam 1o anaubew-uou ‘4apjo Buikiano (¢im
9U320IN) 1un 2dluedjoA Aluejod-fewlou e S| aiayl eyl sI uoneiaudisul pausaid Ino (ST
‘e 'sBly) eare Apnis ay1 Jo ued siyl Jo yonw JaAo juasedde swaas eyl Jajoereyd onaubew Jo
Alnunuoo ayl Buipinold pue salpoq Jajews ayl BulAiapun 1un onaubew Jopjo ‘peasdsapim e Sl
218y} JI 8|qeuoseal A|[edibojoab 1sow waas sjepow ayl wniAnje anaubew-uou Aq papunoiins
Ajreiol saipoq pale|os! Jou ale Ajgeqoid O ybnoldyl 7 Saljewoue 1oy S82IN0S 3y} Jeyl aledlpul
0} Waas eale Siy1 ul pjay onaubew ay) Bulspow Je sydwane snoue "SaIpog JIUBD|OA 109|191
Aay1 rey) Buiwnsse saljewoue asay) Jo uonelaldiaiul ue smoys LT ainbi4  18idisiul 01 YNdIYIp

sl ‘(9T ‘GT 'sbl) .99 109suel) Aq passold O pue ‘N ‘N ‘1 ‘salrewoue aanisod jo dnoib ayl

.dd 9lyolid

‘AlaAnoadsal ‘w oy pue w 0/ Ajerewixoldde S| © pue 4 Salewoue Jo S32IN0S pajapowl ay}

1o} zv 9|iyoid Buoje ssauxdIy) wnwixew ay| ‘uoneueA Jejndas dnaubewosb uispow uo paseq
suwi a|qissiwiad uiyum ase yoiym ‘Ajaandadsal ‘,0/- pue ,0p- 4O suoleuloul usaAlb ase

9 pue 4 saljewoue Buisned salpoq ay) ‘ajdwexa [eanaylodAy siyl ul gyT ainbiy ul payesisuowap
Se ‘salpogq OM) 8y} UdaMiaq uondalip uoneznaubew jusuewsal Ul 8duUalayip 9|qelapIsuod e aq
p|nod yorewsiw ayl o} uoneue|dxa ajqissod auQ ‘(v 'H1) surewsas Aouedalosip a|qelapisuod
‘payodrew aq ued saljewoue ay) jo sadeys aane|al ayr ybnoyyy (¢ ‘By) eate siy) ul saljewoue
a)1gns aJow ‘18ylo pue H Ajewoue jJo aduanpul ayl o1 ued ul anp sI A|SNOIAQO ‘1aAamoy

‘a|yoid ayy Jo pua ynos ayl Je yojewsiw ayl -uodal Siyl ul pagquasap SIaylo ueyl yorew

01 )naiyip aiow panoid ajyoid siy) Buoje uoieznasubew paAlasqo ayl 'SaIpoq Yiog Jo} pasn sem



91

‘Alonnoadsal ‘w gz pue w Qg AjPrewixoidde sI O pue N Saljewoue JO S32IN0S pajapowl

3yl 10} SSauXdIYl wnuwixew ayl ‘N pue 7 saljewoue Buionpoid asoyl 01 Jejiwis AiaA jeadde
SaIp0Q pajapow 3y} ‘JaIp $82I1n0s om) ayl 01 syidap ayl ybnoyly ‘uswaalbe poob ul ale urebe
(V2T ‘oz 'sbuy) spjoly onaubew pare|ndjeds pue panIasqo pue ‘Ww/y € Jo uoneznaubew e Buisn
pajapow al1am O pue N Afewoue 10} S82IN0S parelal ayl ‘0z ainbiy ul UMOYS SI O pue N Saljewoue

10 ANUIDIA 8y) ul aimons 2160j0ab Jo uonelaidisul INO 'O pue N Saljewouy

‘| Arewoue jo Buldpow Ino Ag paledipul uoe|NWNIJe Paziedo| aiow ‘IaxdIy)

3yl uey Jayrels moj} e jo aosueleadde ay) sey ey [eldrew JIUBI|OA JO J18Ae| peoiq 1eymawos
‘ulyl e saledlpul T pue 8T Sainbiy ul 821nos |\ Afewoue ayl Jo smala ay) Buedwod ‘Tg

ajjoid Buofe |\ Arewoue Jo 92in0S pajapow ayl ybnoayy uondas e smoys 6T ainbi4 "Ajoanoadsal
‘w oG pue w Oy Aj@rewixoidde S| N pue 7 Salewoue JO S82IN0S PaJapoW 8yl 10} SSaUXDIY}
wnwixew ayl ‘wed ul delano o1 Jeadde salpoq om] ayl ‘luswaalbe poob ul ase (8T "Ou)

spjayy anaubew

pale|ndjed pue paAlasqo pue ‘wy/y € Jo uoneznaubew e Buisn pajapow aiam |N pue 7 Ajewoue

1o} salpoqg 22inos ayl (9T ‘ST 'sbu) N Arewoue 1e .gg ajyoid o1 Jejnaipuadiad si yoiym

‘19 9|yoid Jo uoned0| ay) sI 8T aInbly Ul UMOYS 0S|y 8T aInbly Ul UMOYS SI |\ pue T salewoue

Jo AjuIdIA 8yl ul ainjonis 2160j0ab Jo uonelaidialul INO N pue T saljewouy

"g|ij04d onaubew

3} UO S8Ip0OQg 824N0S JIUBD|OA [eUOIIPPE JO dduanpul ajqissod ayl alessuowap o) paubisap

s1 1 ‘onsidwis Ajpaniwpe si uonelaidiaiul siyl ybnoyly -9sed Jaylid ul swes ayl urewsal
pinom ‘1anamoy ‘O ybnoayr 7 salewoue Jo ANUIDIA BY} Ul [9pow JNQO Hasaq esoblewy ayl

J0 ued SIyl SalJapun eyl un a8yl SI ‘Ynj| Syue] eluowwy 8yl Se yons ‘Yni auadoin paznsubew
Ajrewuou ‘1abunoA e 1eyy Aljigissod syl apnjoald 10u saop uonelaidiaul siyl "uasaq esobrewy
ayl Jo |14 onaubew Apjeam Jo onaubew-uou Jaliea 0jU0 UuISeq Jeld Jareld ayl jo uibrew ay)
PaMO|LIBA0 3ARY PINod 1 eyl [9A9] ybiy Apuaioins e e si jnl Buuds yedodo] jo 1ake| oIyl
-w-pyeZ BulApspun ue jo dol ayl “HYnl uoAued eAIL JO JaAe| X2IYl-W-90T © SaIlJSA0 WnIAN|e
pue ‘siapuld Jnjeseq ‘eseq Jo W GGT Ajorewixoidde ‘Aujeoo| 1eyl 1y apinb e se (86T

‘11eD) T-HA 8loy ||up Ye|4 Jaresd ul palawnooua ABojoyl ayr sasn DT ainby ul umoys
uonelaidiaul ayl -wawaseq Arenia]-aid 01 yidap ul sabueyd 10981 Ajurew urebe Alneib
paAlasqo ul spual) 8yl ‘(666T) Si8Yio pue uaupjue jo uonnguisip yidap/Alsusp ayr Buisn
‘pardwane sem suonealasqo Alaelb ajqejiere ma) ayl 01 yorew arewixoidde ue Aluo (9.t

‘g "sBly) erep Alnelb syl uo paseq pue Juswaseq Arena]-aid 01 syidap parewnsa Agq pasoduwl

SlURNISU0D 3Y) Ssaljsiies eyl uonelaldiaiul 2160096 aAnelual © smoys D/ T ainbi4


http://geopubs.wr.usgs.gov/open-file/of02-020/fig17.pdf

LT

Iy ‘s|qeuoseal A|geqold are saipoq pajepow Jno jo sadeys Jessre| ayl ybnoyly -suod
3yl Jo yonw sasudwod Japuid aiaym ‘auo) sjiop doiyreT ayy e ased ayl si se ‘uasald si osfe
leusrew onaubewuou Aj@Ane|al JI 181ealb ag PiNOd aWN|OA 8yl "lolid Jo a1ewnsa apniubew
JO 19pJ0 8y} ulyum are Ing (;Ww ,0T X OF 0} T ‘€66T) @2U0d pue widyuabue] Aq 3 pue g ‘D ‘g

Saljewoue Jo $a2Inos ay) Joj pauodal abues ayy ueyy ssa| SI ewnsa sIyl "W ,0T X 0 Alybnol

JO awn|oA e sey ‘sjdwexa 1o} ‘N Ajewoue Jo 92In0S aU] 1eyl a1ewnsa ap\ ‘|lews si [elsrew

J1UBDJOA JO BWN|OA 3} () pue ‘SIa1uad 2IUBd|OA Paling YlIM JUSISISUOD aJe Salpog a3yl JO 1UalIXa
[esare| pue adeys ayl (T) :S|9pOW JNO WOJ} UMBIP 8¢ Ued sadualajul uenodwi om]

"}00J 2IUBD|OA paznaubew ABuols yum 1ua1SISU0D

Aj@aus ale (W/y ¥ 01 T) asn am suoneznaubew syl ‘puey JaYlo syl UQ Ylog JO uoneuIquod

e 1o ‘uoneznaubew ul MO| ‘SBWNJOA Ul [lewsS ale s82Inos ayl 1eyl Jayua Buneaipul ‘(0002

‘s1aylo pue Ajaxe|g) erep onaubewolse uonnjosal-ybiy syl ul paziubooal [nun paresulap

[[9M 10U 8J9M pUB JaXeaM aJe SaA|asway) saljewoue ayl ‘1anamoH ‘(000Z ‘Si8ylo pue Jouuo)d

‘G66T ‘wiayuabue) saipns Buiepow snoinald ul pasn asoyl pue Je|4 Jareld Ul SI81uad JIUBD|OA

pasodxa e painseaw asoy) Uey] JaXeam ale S|apow Ino ul uoiteznaubew Jo sanisusiul ayl

“eale 19sa( esobiewy UJayLoU pue Je|d JarelDd ayl ul saljewoue onaubew |rews syl Buionpoid

salpoq aAlesned ay) Jo suonewixoldde ajgqeuoseal ale s|gpow INo Jey) aAalleq S

NOISSNOSId

‘wa|qo.d siyl anjosal djay 0] papasu ale suoneAlasqo Anaelb mau pue

(g "Biy) sdoiono anzyuend apjsugez ayl Jeau Jo Ul a|gejieAe ale erep AlAelb ON Snouoyiydoje
aq snyy Aew Aayl pue (9 'Hy) w QGE INOQe UBY) J8MO|[BYS OU 3 O} Juswaseq Saledlpul
uoisianul Alaelb ayl aleym ease ue ul ale (86T ‘4e)D pue As|pems 9T ‘GT 'sby ‘.z,
alzuend apsugez

J0 sdoloino ‘asmadIl  "y20|q |lews AjpAne|al e jo ued aq 1snw doloino ayy eyl Buneoipul

‘(WT 'd ‘G66T ‘@oU0d pue wiayuabue) syn| eS|\ Jaluiey Jo uoAued eAll ayl Jo ‘leseq
paznaubew Ajgsianal Aq paonpoid Ajgissod Ajewoue aanebau 1abie| e uiyum sinddo (/86T
‘1reD pue As|pems 9T ‘GT 'sBi ‘1,) UNL Syuel eluowwy paznaubew Ajrewlou jo doiono
ayl ‘uonewuojul Bunoiuod aAlb .gg Jo ANuIdIA 8yl ul sdoloIno |[ewsS |dpow Jno ul payedlpul
uey Jabue| yonw Ajpuanbasuod saipoq ay) pue Jaxeam yonw ag pinom Ajayi| siun snoaol|is
9soy] Jo uoneznaubew dISuLlul Byl 8SNBISQ SiN) SUBJ0IN PalNe} aJe S32IN0S aY) 1eyl ‘Ianamoy
‘A1dXI| SS9 swaas 1| abe auadoiy 81e| JO Jfeseq aq p|N0d Salpog 821nos ay) reyl Aljiqissod

ay1 asrel ‘(9T ‘ST 'sby ‘gz 'd ‘000z ‘siaylo pue Jouuod Jo .g, Ajewoue "B'd) salpoq jeseq
Japjo yum sdeysad pue jnej eiened pasisjul 8yl yum uoneioosse Jisyy pue (padeys abuazoj

sI O ‘padeys 1U82s8I0 BJe N pue W ‘1ejnaJId si ) saljewoue ay) Jo sadeys senbaii syl



81

spualxa eyl Afewoue aanisod peoiq ayl SI ainjea) snonaidsuod 1sow 8yl “Sinej [ewlou Yyinos
3yl 01 umop juasaidal Aew 1uaipesb Buipuan-pNM 3yl “(gz "Bu) swaipelb Buipuail 1seaylou
uaAaun Ing Jabuo| pue sjuaipelfb Buipuall-1SaMULOU-1SaM LIoYS AQ paleulwop SI Sie|4 ssexoer
‘(T "By) sre|4 ssexoer ul SIUBA dljeseq palNng Joj aduapIAd BUIdUIAUOD OU puly SN
"'Snoaue}NWIS Udaq aAeY Jou pasu suondnia ay)
‘aposida dluedjon awes ayl jo wed ybnoyyy sanbiuydsl ouswoIpes YiM panjosal ag 01 Aj@xijun
ale sfeasaul awn |fews yans ‘(T00zZ ‘G66T ‘uoldweyd pue wnisbeH ‘ajdwexa 1o} ‘99s)
uoieleA Jejndas dnaubewoal Jo sarel [ewlou UO paseq Sieak Jo ‘spaipuny lou Ji ‘sual sawos Aq
pajesedas sawi 1e paydnia aAey ISNW SaIpog asayl ‘@nJl | 'suondalip uoneznaubew jusuewsl
walaylp Apueaiyiubis aney Aew ‘paznasubew Ajasianal yioq ybnoyle ‘9 pue 4 saljewoue
10} $82In0S ay) 1eYyl arenaads am ‘anoqy ‘suondnis usamiaq pasdela awn 9 eyl bunsabbns
‘(66T ‘uoidwey)) uonodalip onaubewosed awes ayl aleys | ‘saidwexs o} ‘Te|d Jareld ul
SJI91U32 JIUBIJIOA BN O'T 9yl -aposida oiuedjoa a|buis e ul paidnia Aayl 1eyl Bunsabbns ‘uonoalp
onaubewoasjed awes ay) aAey ualo Alwixoid 9SO Ul JBISN|I Jeyl SIUBA "9 pue ‘4 ‘H Salewoue
ybnouyr Juswubie yyv, ayl 1no pawuiod osfe (000Z) Sioylo pue Jouuod ‘}yny Buuds
yedodo] ay1 ybnouayy ssadoe papinoid aney Aew ‘yibus| ul atow 1o wy g ‘ynel v (0002) siaylo
pue Jouuo) jo wawubie 1e|d J91e1D 3yl 01 |9jreted Ajprewixoidde are Aayl asnedaq 10adsal
SIy1 ul Bunsaiaul Apenoed ate 7 pue ‘N ‘N ‘O Saljewouy (000Z ‘SI8Yl0 pue Jouuo)d)
syne} Buore paziedo| aq Aew eale 8y} Ul SI8IUBD JIUBI|OA/SIUBA padeds A|aso|d Jo sdnolo
‘Arejod onsubew [ewlou jo spouad auadoly ajppiw-1sod ayl Jo Aue 1o
‘uolyD ewelniey ayl Jo (reAnp|O Jo ojjiweser) suosyagns Jabuoj ayl Jo auo Ajgissod ‘(quasaid
0} ®Y 08/) UoJyd Ale|od [eWION Sayunig ayl woiy ayep pinod sy20J Awsejod [ewou ayl
‘Auepiuis  "papnjoald 10u si Altejod onaubew pasianal Jo pouad Jales ue Buunp uondnia
Ing ‘(G66T ‘Isxeg ‘s|dwexa 1o} '93s) BN 82°0 O} 6G°¢ WOl pajse| ydiym ‘uoiyd Aiulejod
pasianay ewelnie ayl Buunp paidnia Algeqold sxyool Altejod pasiansy ‘)l dIlJIBAO S82IN0S
Are|jod-pasianal pue -[ewiou yloq asnedaq SIajuad dluedjoA 3yl Jo suondnia o0y Joud jusioue
uaaq aAey isnw adepnsosjed ayl ‘}nl dUSOIN pealdsapim e Jo 89eNs pPapoId ayl apnjoul Aew
aoensoaled 1eyl jo Ued ‘7 pue ‘N ‘N ‘O Saljewoue Jo ANUIDIA arelpawiwl ay) ul ‘|| [elAnje
3y} UIyum adepnsosed uowwod e 0juo pardnia alam SI81Udd dlueI|oA 3yl teyl Bunsabbns
‘awres ayl Alybnos are s82Inos a8y Jo 1sow 0] syidap eyl ajou 03 Bunsalawi si
(566T ‘wiayuabue) abe ausad0isiold
-a1d JO aJe SI81udd JIUBI|OA palng Jeyl Aldwi uoielAn|e JO Salel palldjul urewsal Sainonils
auo0d ‘Aue JI ‘9| pue ‘[eling Jo sS8204d 8yl Ul UOISOI8 AQ P3IN0IS BI8M SIBIUBI Jjeseq ay)
‘A1 1SON “(986T ‘@moiD ‘sjdwexa Joj ‘98S) p|al} JIUBI|OA BWN|OA-[[EWS B JO UONedlISSe|d
Aue oyl 11} AJea|d Salpoq pajapow Ino Jo [[e pue ‘Jualayip A|ssolb ag |im sawnjoA

3] JO BUOU ‘SSa|aylIaABN "pasn uoneznaubew Jo Aususiul ay) uo Buipuadap AleA [jIm ssauxdIy)



61

(€967 ‘upe3 pue Jsxem) Buljup
Agreau ul paiaunodus syuswbel) Jeseq Jo asnedaq asay) Buowe 1saybiy payuel si g Ajlewouy
(¥ ‘g 'sbBuy ‘T 9|gel) H pue ‘9 ‘4 ‘q ‘D ‘v salewoue ate dnoib siy) Buowe sarepipued "wil
(ennmisod) annebau 10unsip e yum Aprewoue (annebau) aanisod uenosiogns e 971 ‘ainreubis
ajodip pasunouoid e Buniqiyxa saljewoue asoy) 01 paubisse sI aouapljuod Jo aaibap ybiy v
"SJUBA PalSauU IO palaIsn|d Jo Jaquinu
B ]0 1SISu0d Aew 1a1uad ayl eyl saredlipul ( 'Bu) pjal onaubew [enpisal ayl Jo Ja1oeieyd ayl
pue (g "B1) dew onaubewolse ayl uo siayio ayl jo Aue uey Jabie| yonw si g Arewouy (T 9a|gel
‘. Ju02,) 82IN0S JIUBDJOA PaWILUOI B alojaIayl SI 1 ‘pajdwes pue pajp usaq sey (g Ajewoue
10}) S82IN0S palng 8y} J0 auo AJUo ‘JallJea paquIsap SY  '92IN0S JIUBI|OA e Sey Ajewoue UaAIb
e Jey) Jaljeq Ino ssaidxa Jey) swus) aAleljenb o) paksy ale T 8|gel ul UMOYS Siaquinu juel
9y} ‘SJUBA/SO0UBD|OA Dljfeseq palng ssaidxa 10} ul Aay) yeyl aduapyuod Jo aaibap Ino bBunosal
saljewoue ay) 0} sbupjuel aanelusl ubisse apn "uIblIO OUBI|OA dljjeseq JO aqg 0] sarepipued A|ayi|
waas uasaq esofiewy ayl ul saljewoue diaubew Jaylo [eIaASS 10} S82IN0s ‘erep dnaubewolse
SOSN 666T 98U} JO UoHeUIWEXS [eUOIpPe pue Bulldpow JINo JO S}NSal ay) uo paseq
"SJUBA/SBUO0D
Jnjeseq ay) Jo Yeyl ueyl ssa| S| SHUN SNO3JI|IS 9SOy Jo uoneznpaubew jo yibuans ay) asnedaq
218y pajapow ueyy Jabue| Apueoyiubis ag 1Isnw Sased asoyl Ul SaIpog 32IN0S ayl lage ‘yn
BUBJ0I JO SBIUBIINIJ0 MO|eys AjAe|al 198)481 01 anoid Ajlenmuana Aew saljewoue sIayiQ
"SIUBA 1Je|4 Jareld BN O°T 3yl pue auod s|[dM doiyleT ayl Se Yyons Sauod JapuId/SB0URDI|OA dljeseq
2ua201sI9|d-0Ild Aq pasned Buiag Jo Aljigeqold ybiy e aney saljewoue awos ulblio ul J1IUBD|OA
A1@)1| 1sow aJse salpog 324n0s Jidy) ‘saljewoure 10adsns ay) aonpoid 01 palinbas suoneznsubew
Buouss ay) Jo asnedaq rey) ‘Janamoy ‘paziseydwsa ag pinoys 1| “Apnis uasald ayr jo adoas ayl
puoAaq sI s|apow aAireusdle Jo uoiebisaaul Ing a|qissod ase saljewoue 8yl Jo suonelaldiaiul
Jayl0 'saIpoq dnjeseq se pajapow Ajnjssadans alam arebnsanul 0] 8Soyd am saljewoue
USASS 8] "S90UBI|OA dljeseq paling Se pajapow ag pinod 18s eyep juaiind ay) ul saljewoue

onaubewolae ‘a)igns 1ng ‘pajeaulap AMau JI aulwialap 01 sem [eob Arewid InQ

NOISNTONOD

‘ney Alnelb ay) Buoje sie|4 ssexoer [eJiudd woly plemyinos panow Ajgeqosd smojj Ing ‘sieseq
9S8y} 10} puNnoy} Uda(g SABY SIUSA 32IN0S ON ‘SIe|q SSexder Ul 3laymas|d saljewoue aAlnsod uiyum
N0 sdoJid pue ulelUNOW |INYS 3T sded Jeyl Salds B\ G'6 ayl Jo ag pinom (S)moyj} Jeseq
ayl -ynej Aaelb ayr Jo |jem Buibuey ay) uo siake| jeseq 1sabbns Ajewoue aanisod siyl Jo

aoeuns .ybnol, ayl pue Ausuaul ayl ‘(gz ‘tz 'sby) g Arewoue wol) sye|l4 ssexoer olul INN



0¢

"uasaq esobrewy ay) yreauaq SISIxa

Saoued|oA (BN '€ =) Japlo jo uoneindod 10unsip e Jayldym Buluiwiaiep ul pue adualindal

J0 uone|naed ayy Buluyal ul pre pjnom sajdwes ay) woly sabe oulawolpel pue sajdwes

1eseq Bulurelqo 'saouedjon pasodold syl Jo alow Jo auo oul Buljjup jreius ybiw 1sa] eul v

‘yidap 1e |euslew 91Ued|OA AJID0|BA-MO| ‘AlISUBP-MO| 10318p YBIW SABAINS UONDB|IBI-JIWISIBS

pue Alunelb uonnjosal-ybiH SI91USI JIUBRDJOA BY] JO Salnawoab pue sauadoid onsubew ay)

JO S|Ile1ap 8duByUS pINOM Saljewoue d110ads Jano sAaains dnaubew Jaydodlay 1o punolb pajelaq

"1asaQ esobiewy ulayuou ay) pue Je|d Jaleld yreauaq Salpoq dIUBD|OA JO S|9pOW JNO Ulesisuod

pue 1sa] pjnom suonebinsaul [elanaS ‘djqeuoseal A|ealbojoab 1sow si [gpow yaiym Buiuiwislsp

ul pre Aew salpnis [euonippe pue ‘Ajewoue onaubew uaalb Aue Ajsines sjopow Jo A1aleA ajulul
ue ‘asuas [ednewsayrew e u] ‘anbiun jou ale elep p|ay-fenualod wWoly PaALIBP S|IBPON

"991}IP3/IUBA JIURD|OA dlesedas e ueyl Jaylel ainjes) Juswaseq e ag os|e

p|nod 1 eyl sisabbns (¢ ‘e sbi) salewoue aanisod Jo 191SN|D pajuallo 1samyliou ‘renbaill

ue yum r Ajewoue Jo uoneldosse ayl ‘sieseq Jaylo ayl uey Japjo Apuesiiubls ag pinod sny) pue

paung Ajdaap aiow ag 0} Jeadde Salpog 824N0S 3y} 8SNLIBQ SpJezey JIUed|OA JO Uoien[eAd ay} ul

aoueoliubis ssa| aney Aew M pue [ saljewoue Ing ‘uawubife 1uaA Jlued|oA e sisabbns 3 Aewoue
yum juswubife J1ivy) pue ‘sadinos d1uedjoA palng Ajdasp aaey Aew M pue [ salewouy

‘adeys Jenoso su jo asnedaq (v ‘s 'sbuy ‘T

a|gel) 3uel ybiy AjdAnejas e sey 3 Alewouy "suondnid J1UBI|OA JO |0J3U0D [edn1onils Buneaipul

Ajqissod sjuswubie 9-01-H pue 1e|4 Jareld ayl 01 |ajjeted Ajprewixoidde ase osje O pue ‘N ‘N

‘7 saljewouy "salpoq 224nos ayl Jo uoneznaubew Buons Apuaredde ayp siI se aansabbns Aybiy

S| ‘Janamoy ‘saljewoue ayl jo adeys Jenasogns ayyl “sainjeubis ajodip aAniuap 3oe| Aayl

asneoaq (¥ ‘€ 'sBuy ‘T a|gel) O pue ‘N ‘I ‘T ‘I ‘3 saljewoue Noge USPIUOD SSI| ale 9\



T¢

'd $T ‘GGT-G6 Hoday aji4-uado Asans

[e2160]099 "S'N epeAsN ‘Alunod aAN ‘Uasaq esobrewy ‘T-GZ pue T-G [eiapa- jjoyiap|ad
ssjoy [|up Jo sboj [eoisAydoab pue oibojoyn ‘GEET “IN 'S ‘JBII9M pue 'V L ‘MOID [ "M ‘led

‘d T¥ ‘G/¥-G8 Hoday 9|14 uadQ AanIns [e2160]1089 'S ‘N ‘BPBASN UIBISBMYINOS ‘18|
Ja1eID JO dINPNAS pue ‘Zz-HA-MSN dloy [up jo ABojodD 'S86T ' "1 ‘Usliled pue "¢ ‘M ‘ued

‘d 60T ‘vS8-#8 Moday 8|4 uadO Aaning [ed1bojoas 'S ‘N :eluloyed pue

BpeAsN ‘uiseg lealo uIalsamyinos ayl jo ued ul AlAnoe 91U0108] JO Salel J10Zoua) k|
pue ‘epeAsN UJIBISOMUINOS ‘UlIUNO|\ BIINA JO Bumas |einonins [euolbay ‘¥86T 'C "M ‘MeDd

'd €2 ‘'LGp-z8 Moday 9|l

-uadQ AaAIns [e2160]1089 'S'N ANUIDIA pue T-HA-MSN 3|0y [P WOI) 83UdpIAS Mau Ag
palsabbns se ‘epeAaN UJBISAMUINOS ‘Je|H Jalel) JO AIOISIY J1U0}IB)-0UBIIOA ‘Z86T ‘'C'M ‘Me)d

'T.6-.v6 'd ‘OTT 'A ‘und|ng eouawy jo A18190S [ed160j09D :epeAaN ‘uoibal 1e|q Jareld

-UIRIJUNOIN BIONA BY} JO YIoMawel) [ein1onils ayl uo erep eaisAkydoab pjay renualod pue
uonoaal alwsias Jo suonedldw] ‘866T I "A ‘wisyuabue] pue "D A\ 4BIUNH CIN 1 ‘48ydolg

'd gg ‘g8T-00 1Uoday 3ji4-uadO AaAIns |ealbojoas 's'n :ABojoipAy pue

ABojoab adeyins-1eau Buipuelsiapun 10j |00}  :BluIoji[eD pue epeAsN ‘Hasaq esobiewy
ayl Jo Aanins onaubewolay ‘000z 1O ‘uoxig pue “y'g ‘@duod “I'A ‘wisyuabue ‘Y ‘Ajxelg

'd Tyy ‘ssald Aluslaaiun
abpuqwe) :suoneolddy onaubepy pue AlAeis ul Aloayl |enuslod ‘S66T ‘' ‘AloYe|g

d ye

‘6G¥7-G8 1oday aji4-uadQ AaAIns [ed160j099 ‘'S'N epeAsN ‘Alunod 9AN ‘urelunojy BIINA
JO 3pIs 1sam uo Ajewoue onaubewolse ue jo uonebinsaaul ‘G8eT 3 D ‘uaiyer pue ‘g ‘O ‘yreg

‘d ov ‘02T-¥8 Moday 9|i4-uadQ AaAIns

[e2160]089 ‘S ‘N ‘91S 1S9 BPERASN ‘Bale UIelUNoj\ BIINA 3yl Ul paredo| aus Aloysodal
[enuajod e je saljewoue dnaubew jo suonelaldiaiu] ‘¥86T 3 "D ‘ualyer pue ‘g ‘9 ‘yregd

'9GT-GET 'd ‘OTT JIoWaW

eILIBWY JO A18190S [B2160]099) :BMIS 1591 BpeASN ‘lolpa 'g'3 |92 Ul ‘8IS 1S9] epensaN
3901 J1UBDJOA Ul WiSnaubew jusuewal 0} pale|al salfewoue dnaubewolay ‘96T “"A'O ‘yred

'd /z '9€5-28

Hoday 3ji4-uadQ AsaIns [e2160j099 "S'N ‘epeAsN ‘Aluno) 8AN ‘eale S||IH 021D 8yl Wol}
sa|dwes adens pue 2109 [|Up Jo saadoid onaubepy ‘286T '3 "D ‘Udiyer pue ‘r ‘A ‘umpreg

"09%-LGy "d ‘gz "A ‘s1eneT ydleasay [edisAydoao e 0T-0 10} (SLd9)
9eas awn Alejod onasubewosb paausp Ajealswolpel syl Bulun aul4 ‘Ge6T “M'V ‘Isyeg

pallo saoJualiajay



x4

'000°00T:T
9|eods ‘Ov0z-| deyy suonebnsanu| snoaue|(|adsiiN AaAINS [B2160]099 'S'N ‘epeAsN
uJayinos ‘alIs 1sa] epensaN ayl jo dew 2160089 ‘066T ‘[ ‘SIBYNYS pue “If “V'A ‘[19Z2Z14
'2T2-,6T°d ‘opeiojoD ‘iap|nog
‘eallswy Jo A18100S [e2160]099 ‘g€ Jaded [eloads eouawy Jo A18100S |ea1bojoas) :uoibay
K8|leA yreaq ayl Jo suiseg 210Zoua) ‘sI0)pa “M ‘g ‘|9X0l1 pue "y WYBUM ul ‘epensaN
1S8MUIN0S ‘uiseq Je|4 Ja1eld 8yl Ul WISIUBJ|OA pue ‘uoilelol SIXe [eJIUBA ‘UOISUIXd
J10Zoua) ale| Jo susened awn-adeds ‘666T °H "IN ‘UOSpnNH pue A\ ‘ASUNUM “C D ‘youplH
‘G6T-69T 'd ‘eoBWY JOo A18100S
[e2160]099 ‘opeloj0) ‘Iap|nog ‘€eg Jaded [e1oads eallawy Jo A19100S [ed160j099 :uoibay
K8|leA yreaq ayl Jo suiseg 210Zoua) ‘SIolpa M g ‘[9X0lL pue vy "7 ‘WBuA Ul ‘epersN
‘uoibal UIBIUNOIN BIJNA ‘UISeq e[ JalelDd ayl JO UOIIN|OAd J1U0II3] ‘666T ‘'C'D ‘Ydoupl4
"1228-5028 'd ‘TOT "A ‘ydoJeasay [edisAydoas Jo [eulnor :epeAsN uJayinos
‘uoiBal ureIUNO BIINA BU) JO S¥J0J J1jeskq Jo Jajoeseyd pue aby ‘966T V'S ‘JOUIN
pue “YIN ‘uospnH “3'qQ ‘uoidweyd oY ‘uauep “v'a “4ehmes a-g ‘uuinl “ry Y294
‘SN
-8062T-V1 ‘AlojesogeT |euoneN sowely SO7 ‘198loid uonezualdeiey)d 8US UIRIUNON
BIONA 8Y} 40} S3IPNIS WISIUBI|OA JO SNIelS ‘GeeT ‘"M ‘uebauul4 pue 7 ‘Jaymog “v ‘9
‘QuiudleA ‘C ‘sylod “W ‘IIBUNIN S ‘S|IBM T ‘UBppe4oN ‘' ‘uewsslaD ‘4 ‘Alled g ‘amold
"092-.v2 'd “O°'d
‘uolbulysepn ‘ssald Awapedy [euoneN :A18190S uo 1oedw| :S21U0DB | dANIY Ul (9T "dey))
‘alsem aAnoeolpeds [9A8]-ybiy Jo [esodsip 10} JUBWSSASSe plezey JIUBD|OA ‘986T “'IN'G ‘@MoiD
"2EV-LTY "d ‘GOT "A ‘ydoleasay [edisAydoas jo |euinor
"epeASN ‘UrelUNO\ BIONA 1B JUBWISSASSE Splezey JIUed|oA B 0} uoiedljddy :wsiued|jon
Jnjeseq awnjoA-jjews jo suianed Buljjonuod siooe) 91601089 ‘000z ‘'r ‘ddes) pue
g ‘rebes "4 ‘Aemuod “1'9 ‘naba0j0 3G ‘IIH “V'Q ‘s V'L ‘Soerewels gD 'louuod
‘9.-€.
'd ‘2 "ou ‘g7 "A ‘uolun eaisAydoss ueduBWY 8y JO suondesuel] ‘SOJ BpeAsN ‘ulelunop
BIONA Je splezey dlued|oA ssasseal djay sAanins onaube\ /66T S ‘48gal pue
‘39 ‘IIH "0 'd "eulwade] “H 'Y ‘Ue "V [ ‘soderewels 'S ‘euisbep-aue g 'O ‘Jouuo)
'SZT'0T-20T'0T "d ‘00T A ‘ydressay [edlsAydoss
JO [eulnor :epeAaN ‘uolfal ureluno BIINA 8yl 01 suonedlddy :WsiuedjoA dnjeseq Jo
Aujigeqoud 8y 1oy S|apow Uosslod snoasuabowoyuou d3lyl ‘Ge6T “3°9 ‘|IIH pue g 'O ‘Jouuo)
'd 6 '€95-G6 Hoday 3|i4-uado
Aanns [ea160j099) 'S'N epeAaN ‘@nng Buidas|s pue ‘1eld Ja1eld ‘s|l9M doiyre 1e saipnis
onaubewoaled Ag pauiwialep Se Urejunojy BIINA Jeau saposida d1ued|oA ‘Ge6T '3°@ ‘uoidwey)



€¢

pue 2160]089 ‘SIoupa "Y' ‘18}83) pue AT ‘ASunym ul ‘erep onaubew pue Alaelb wouy
PaALIBP ‘epeASN 1SOMUINOS ‘Te|d JajelDd JO alnoniis ayl uo Siuresisuod ‘0002 “I'A ‘wiayuabue
'd /g 'v95-G6 Moday
9|I4-uadQ A8AINS 2160|099 'S'N BPRASN 1S8MUINOS ‘1e|H Jaleld pue uasaq esoblewy
9U} Ul SJ81Udd 2IUBI|OA palNg Jo salpnis Auaelb pue onaubelN ‘Ge6T “I'A ‘widyuabue
'd ST 'vOv-06 Moday
9l1I4-uadQ Aanns [e2160]099 'S'N BpPeASN J0} Juswaseq JaA0 AlAelb [enpisal d11eIsos|
8y} pue syusodap 210zouad JO SSaUNdIYI 8y} Jo sdey ‘066T D'g ‘Bulo pue D'y ‘susyder
‘d 92 ‘61-66 Moday 8|i4-uadO A8AINS 2160|099 'S'N ‘BpeAsN
‘Aiuno) aAN ‘uoibal Asjlep siseQ-eSaN ainyed ayl ul mojy Jarem-punolf Buiousnijul
Algissod sainjonns |euoibal pue adeuns Arelua]-aid ayl ausp 01 elep Alaelb
JO UOISIBAU| ‘666T “"H'3 ‘99X pue “y'3 ‘uaupjuelN “I'A ‘wisyuabue "9 ] ‘pueiquap|iH
'v08-29. d ‘¥OT A
‘yoleasay
[eaisAydoas jo [eusnor :uonebnsaAul Bunep I/, UY 481Udd JIUBD|OA S||9\
douyre jo abe ayl ‘666T “H ‘Yoddy pue 7] ‘sisidd “IN'G ‘@molD A4 ‘Ausd LN ‘19)zIsH
'0TGE-€05€ 'd ‘Z8 "A ‘uns|ng
eIIBWY JO A19100S [e2160]j089 :S8)1eIS Pallun UJdISam ‘uiseq 1eals uIayinos ‘soiel
ay/IS pue gglS/, gIS Ubly yum sijeseq dlozouad Jaddn ‘TL6T D 'A 'SIGON pue '3 D ‘abpaH
‘ssaud
ul ‘yateasay [edlsAydoad Jo [eusnor BOUBWY YHON UISISSM Ul SYJ04 JIUBD|OA palep
-0,y WOJ} pPI0J3I uoneleA Jendasosed susdo|oH vV ‘T00Z “'3'a ‘uoidweyd pue 1 ¢ ‘wnisbeH
'€0v've-e6e've  d
‘00T "A ‘yoreasay [edisAydoas) Jo [eulnor :lIlemeH UO SMOJ} BAe| palep-0,; Pue [edlolsiy
woJ} uoneleA Jeindas onaubewoab Areuwssrend) a1eq ‘Ge6T “3I°@ ‘uoidweyd pue | ‘wnnsbeH
‘d 0GT ‘268-28 Moday sjiI4-uadQ A8AInS [e2160]089 "'S'N ‘BpeASN WIBYINOS ‘Uasa(
esobrewy ay) Jo Aanins Alansisal Jablaquiniyds v ‘Z86T ‘'C'D ‘Poo|gez pue “Y'|N ‘sheyusalo
'd 6 ‘09T 19ded |euoissajold Aaains
[ea160j089) 'S'N :suonedijdwi 2160j0IpAyY pue p|al} JIUBI|OA BPRASN UJSISBMYINOS By}
10 ylomawely [eaisAydoas) ‘666T “"H'IN ‘UOSPNH pue £ ‘Yaupud “v'a ‘18kmes “S A ‘yonelo
‘d 6 ‘'9/1-.6 Woday a|i4-uadO Asaing [edibojoan
'S’ :9US 1S9 epeAaN 9yl Jo Ued uidIsamyliou ayl UIyIM pue Jo 1sam suonelaidiaiul
[eaisAydoas /66T “"H'IN ‘UOSPNH pue ('O ‘'Youpld “v'a ‘18Ames “S'CUA ‘yonel
VO ‘0dsidueld ueS 0 ‘ASY ‘28000-002¢-LT.T0-0000000VE 'ON "epeAsN
‘UIRIUNOI\ BIJNA 10} SISAjeue piezey OJIUBD|OA J1SI|Igeqold ‘966T ‘SIUBINSUOD XUIeWOoa9



ve

‘000°0CT:T 3leds ‘O-¥55-66

uoday 9aji4-uadQ AanIns [ea1bojoan "'S'N relulojieDd ‘Aluno) oAu| pue ‘epeAsN ‘Sanunod

NIe|D pue ‘ujodul] ‘9AN ‘AllUIDIA pue 3lIS 1S9] epeasN ayl Jo dew Alaeib oneisosl
[enbia ‘666T 'Y ‘Aloe|g pue Ty ‘ULON “O°[ ‘UospiAeq V'3 ‘Usujue “v'Q ‘8duod

'd 9z ‘12S-G6

uoday aji4-uadQ AsAInS [e2160]099 'S’ :BpPeASN ‘UIBIUNON BIINA ‘S}Ne} OLIE}|0S pue
aoue( 1s0yo ayl Jo suonebnsanul onaubew pue Alaeld ‘Ge6T “I°A ‘widyuabue] pue “y'q ‘@ouod

'02e-06¢ ‘d 'vT A ‘sdisAydoao
:uoneoidde [eanoeud su pue uonelaidisiul onsubew o1 yoeoudde 1081ip dyl ‘66T 1 ‘Sidled

00072 T ®leds ‘10Z¢

-] dejy sales suonebnsanu| snoaue||adsiy ASAINS [e2160j089) 'S ‘"N epeAaN ‘Aluno)d AN
‘ureyunoy areg jo dew 2160j099 ‘266T “"d'd ‘PIMIO pue "D’ ‘sidyay "’ ‘Med V'S ‘Uasuol

‘d T¥ ‘G82-26 Moday a4 uadO AanInS [e2160]099) "S°'N ‘epeAsN ‘uiseq

Te|d4 Jalesd UJBYLIOU JO UOIN|OAS 21U0}I8) suaboaN ay) uo Buleaq sasAfeue ssansoajed
pue ‘eyep onaubewosyed ‘eyep dis-yned ‘266T "D ‘YdLPLUH pue "Y'|N ‘UOSPNH V'S ‘JOUIN

'd 2G ‘e0ge-66 1oday ajI4-uadQO AaAIns |ealbojoas 'S'N epeaaN ‘Aluno)d

9AN ‘uoibal Ag|jeA SISeQ pue eSa|\ ainyed ayl Jo Apnis onaubew pue AlAelS ‘666T
"0y Yeluzoe pue D ‘Ydupld “H'3 @9MIIN 'O ‘uoxig “O°L ‘puelquapliH V'3 ‘usupjuei

'd 9¢ ‘p£8-G6 1oday aji4-uadO Aanins [ea1bojoaD

‘'S’ ‘BpPeASN ‘UIelUNOlN BIINA puUe Je|d JalelDd ‘urelunol\ aleg ssosde ajyoid uonoajal
-o1WsSIas euolbal e Buofe saipnis dnaubew punoi ‘GeET “v'A ‘@duod pue “IJ'A wisyuabue

'zzz d ‘ep ou ‘p2 A ‘uolun eaisAydoss ueouswy ay)

JO suonoesuel] ‘so3 :erep onaubewolae woll pale|ndjed se ‘epeAaN 1S9MYINos ‘Uleluno
BIINA Je3U SIB1UBI JIUBD|OA PaLING JO BWN|OA ‘€66T 'V 'd ‘@2uod pue “J'A ‘wisyuabue

'9¥8T-0¥8T 'd ‘T A

‘epenaN ‘seba se ‘wawabeue 81se\ dAndROIpPRY |9A87 YBIH ‘9ouaiajuo)d [euoieulalu|

yunoo ‘sbuipasdold :epeAsN 1S9MUINOS ‘UIRIUNON BIINA Jeau SI91udd JIUBJ|0A paling
Jo suonebnsanul [edisAydosD ‘€66T “M'H 'ISAIIO pue “S™ ‘UIBIS-Joydry “I'A ‘wisyusbueT

‘ade; onaubew T “d ZT

‘9v-16 1loday

9|14-uadQ Aanng [ea160j089) 'S'N epeAaN ‘ease s||9\ dosyre jo Aaains onaubewolae
ue Jo uoIsiney ‘T66T “'d’l ‘sdijiud pue “v'Q ‘8duod “4'S ‘aled “J'A ‘wisyusbue

‘dTT ‘850 sauas eleq eubiq Asnins |eaibojosn 'S’ :Alousodal a1sem-aAloeoIpel

[9A8]-ybiy enusiod e ‘epeASN ‘UrRIUNOI\ BIJNA JO Salpnis uonezuaioereyd [eaisAydoab



G¢

'd 62 ‘zz1-58 1oday 9ajiI4-uadO AaaIns [ea160j0aS 'S'N  :sajjoid dnaubew
pue AlAelb Jo uoisiaAul Jeaull pazifelauab Jo) welboid NYH1IHOF-IMVS ‘S86T "W ‘Buligapn
‘d G ‘pT Moday sal8S 9ouUeSSIeUU0daY
$824N0S8Y [eJNieN pue UoieAIaSU0) Jo Juswledaq epeAsN Jo alels :elulojed
-epeAaN ‘Uasaq esobrewy jo Jayem punolb pue AB0j089 ‘€96T “"I°L ‘Upfed pue IO ‘I
‘00G‘29:T 91eds ‘/8G-6/ Hoday sji4-uadO Asnins [eaihojoaD
'S’ ‘epeAsaN ‘eale ureluno Jaquil ayl jo dew odnaubewolsy ‘6.6T ‘ASAINS [e2160]089 ‘SN
'00G'29:T 9leds 's}oays ¢ ‘€0TT-82 Moday 3|i4-uadQO Aaning
[e2160j099 ‘SN :epenaN ‘eale s||opn doiyre Jo dew onsubewolsy ‘g/6T ‘ASAInS ea160j029) 'S'N
"'000‘2:T 91eds ‘29/71-1 dey sauas suonebnsanu| snoaue||adsiN A8AINS [ed160j089
‘'S N eluloye)d ‘Aiunod oAul pue ‘epeas| ‘Aluno) aAN ‘e|bueipend aung Big syl
Jo susodap Aremua] pue Areusarend ay jo dew 21601089 /86T ‘'L "M ‘MeD pue D M ‘As|pems
'0e€-61¢ 'd ‘GOT 'A ‘AB0j029 JO [eusnof :SBU0D
9N 3yl Jo sAaAIns ondubew punolb pajielsp wody ‘epeAsN ‘1e|d Jaleld JO WSIUBI|0A
Jnjeseq pue uonnjoAs uiseq Areusarend) /66T “H'Y ‘UM pue “g'D ‘Jouuo)d “y [ ‘soyerewels
‘8TET
-¥0€T "d ‘90T "A ‘und|INg eoBWY Jo A19190S |e2160j089) :uoISudIXa pue wsiewbew
1o} suoneoldwi pue ‘ABOjOU0IYD08D IVe/IV,, IOomawely dlydelbirens pasiney
:p|8l} JIUBI|OA BPRASN UJBISBMYINOS 3UBIOIN dY} Ul WSIUBD|OA BIBp[ed 2IposidT ‘v66T
“Y'IN ‘uospnH pue “3'Q ‘uoixoig “9'Y ‘uslepn N ‘esaydue Y Y094 “v'a ‘1akmes
'd ¢/ ‘6¥-G8 uoday aji4-uadQ Aaaing
[e2160j089 'S'N epeAsN ‘Alunod 9AN ‘Urejunoj\ BIJNA JO ANUIDIA BY) Ul SBIMeJ0| 89elNs
pue T-HA pue ‘€-9 ‘e-N9 ‘2-9 ‘T-D MSN Sajoy |up wols erep Auadoid onsubew
pue onaubewoajed jo uonelaidiawul Areulwdid ‘G86T '9'A ‘49PAUS pue O ‘wnequasoy
"J2/'TT-GTL'TT "d ‘86 'A ‘Yolessay
[eaisAydoas jo jeusnor :Aioisiy Buijoods Joj suonedldwi pue saiuadosd onsubew
uo aduanyu| :188ys Moj} yse ue ybnoiy) suonelea azis-ureib onaube ‘€66T O ‘WNequasoy
'TOE'0T-282'0T 'd ‘00T A
‘yoseasay [ed1sAydoas Jo [euinor :epeAsN pue eluiojijed ‘uiseg 1ealo) uldlsam ay) ul

WISIUBI|OA Jl}eseq 210zoua) are] ‘G66T 'S '@ ‘potawliQ pue ‘r D ‘yuomsaymeH “M N ‘siaboy



9¢

w0t
ST SCo9TT SE 0 SPe9TT

1S€09€E

SY

N

5509€ —| — -

‘(9[13ue10a1 udaI3) BAIR ApPN)S JO FUINAS [BUOIZAI
smoys jasut dejy -eiep dew onou3ewoloe Aq
PAISA0D BATR UL UIBJUNOJA BOONL JBIU SIAJUAD

JTUBI[OA QUAI0ISIAJ-O1[d Pue sa1njedy o1yder3093
[BO0] SMOys 93eWI Jespue] I0[0 ST [ INIL]




LT

"AIIYM UI UMOYS (S}[NEJ prOY Yor0Ia3e)S-
uoAue)) ysniqiureq ‘j[nej urejunojy aIeq) uiseq e[ I91eI1) punoq eyl synej urejy
"UTRJUNOA] BOONL JBAU SIJUID JIUBI[OA dI[BSBQ JO SUONBIO] PUe SA3Y "7 2InJ1L]

f T
w0t 0
ST 0€9TT S€E 0Po9TT

0P09€

S

0G09€



8¢

*1 9[qEL Ul PISI] PUE 1XJ] UL PISSNOSIP SAI[BWOUE

AJIUQPI SIONQT “[BAIIUI OB AQ PAISA0D Seate 9zI[enba 01 1opi1o ur A[9AN92[qo uasoyd a1om S[eAI)UL
INOJU0D JO[0D) "PIOI] 2OURIOJY ONouIeUIOar) [BUONBUIU] 9Y) 0} 9ANR[I SANISUAUI POl O1ouSeW paInseaw
1U2s21dal SI0[0D) “BPBASN ‘MAs9(] BSOSIRWY WISYIIOU pUE UIseq Je[ J9¥eI)) ‘SoI[ewiout dnause|y ‘¢ 2Indig

0€,9€

B o1

0Z-

G¢-

Gl
g8l

1u

Glo9ll 0€,911 G911



6¢C

‘uoneue[dxa [euonIppe

10} ¢ 2131 99§ "S9I[EWOUE [RUISLIO JY) WO} Funoenqns pue JYSIY W ()G SAI[BUWOUER PAAIISGO SUINUIIUOD
A[eonATeue £q paje[nofed a1am UIIym ‘SAI[BWOUR O1)oUSeW [BNpISAI JO AJISUdUI p[ay dnousew juasardal
SIO[0D) "BPBAQN ‘}M9S9(] BSOSIBWY UIdYLIOU PUE UISEq JB[] JoJel)) ‘soI[ewioue dnijoudeut [enpisay ‘4 9In3i

f _ ., . \
Slo9llL 08,911 SYo9LL




0¢

‘suone)s AJ1AeI3 juasardar so[3uell], urseq e[ J1eI)

Jo uoneoo| pue adeys [eIoua3 Surmoys eare Apnis Jo dew AJ1ABIS [enpISaI O1BISOS] "G N3]

wy 57 0
pow 08T 061 001 01 0'8- 0LI- 097~ 0°SE-
0€,9€
A4
0¥, 9€
08, 9€

OF, 911

0C,9T1 0€,911



83

(6661 ‘SI9YI0 puB PUBIqQUIP[IH WOIJ) Blep AJARIS JO UOISIOAUL
9y} UO paseq eare Apmis Ay ul (dvyIns Arenia]-aid) juswaseq 03 Ydop pajewnsyg -9 AIn3r

uy sz 0

(uny) daq
0 0'1- 0T 0°¢- 0~ 0's-

0€ ,9€
0t 9€
05, 9¢

07,911 0€,911 0,911



,S109€

.0

‘g A[ewoue 0) UOTJe[al Ul UMOUS
(G661 ‘sIOUI0 pue 11e))) [-G PUB [-GT [BIOPa] JJOUIOP[o] SO[OY [[HIP JO SUOIEBO0T 1aS9(] BSOSIBWY UIOYLIOU Y} JO SaInjea) oSeurelp pue
sdoxoino smoys juridioao a3ew jespue (] 9[qRL ‘€ "S1J *JO) UISLIO dN[BSBQ QUAD0ISIA[J-OI[d 2[qIssod Jo sarfewioue onousew pajeqe] °/ gL

I
,02 ,0€09TT WA OT 0 ,0b

QU0 s|aMm doayaeT

32



"g ATewioue 0} UOTJB[I UT UMOUS (GEET ‘SIOYI0 pue 11e))) [-G PUB [-G7 [eIopa] JJOUIIP[O] SO[OY [[HP JO SUONEBIOT “1IS9(] BSOSIBWY UIAYIIOU ) JO SaInjes) aSeurelp pue
sdo1ojno smoys juridioao oSewr yespue| (1 9[qeL, ‘¢ "S1J J0) uISLIO d1j[eseq QUAJ0ISIA[J-0I[d d[qIssod Jo salfewoue dnouSew [enpisal pajoqe] ‘g aIndi

5 [ |
w 0T 0
,S¢C 0€o9TT 0Vo9TT

%

S|IiH UO33|a3S

1o P
4

A3||ep esobaewy




ve

"4dT-ddMA-ON pue dS1-ddMH-DN

S9[0Y210q AJUN0)) AN JO SUONEBIO] MOYS SIOP PAI P[Aqe] ‘JJNJ UOAUR)) BAL] JO UOISUIXD
ooejansqns J[qissod e sajedIpUl q, ‘PN uoAue)) AL Jo dOI10INO SAIBIIPUI B, dINJed) [e1}0adg
"7V Pue [V so[yoid pue vy 109suer) Jo suoneoo] urmoys dew A[ewoue d130ugejy - 2131

f I
wX 9 0
SCo9TT SELOTT

0Po9€—




33

‘uoneue[dxa [euonIppe 10j ¢ 231 39S 7V pue
1V so[yoid pue vy 109suen; Jo suonedo] Suimoys dew Ajewoue dnoudew [enpisdy ‘([ 2In31g

SCo9TT 0€ SEL9TT

0Po9€




"UOI)BIO[ 10J ()] PUB ¢ SAINTIJ 99§ *, V'V 199suen) SuO[e dINJONIS ddeJINsqns pasrdjul Jjo uonejardiour 91301093 & (D) pue
‘soryoad A1aei3 (g) pue ondudew () PALNO[ED PUB PIAIISQO UIMIIQ S SUIMOYS [opowt [d1sAydodny 11 2In3Iq

(uny) ooueysIq uoneIof3exy [eoNIdA ON
9 ¥ [4 0 %

JuaLaseq A1enio] -a1d! @ $0

Jng, Suudg yedodo],
0
SOIPOQ OIUBI[OA PALIJUL )
\ / m
_ S0 \nM
S wnIAnje W.
D Afewoue 1 AJewoue I-
JnL SYueL eruounuy ou0o sjopn doxgre]
as MN
ll ONI
paAesqo g
[ =
\ |3
° Y = T peyenoe) 01 )
: B
<
0
0SI-
paniesqO o @
/ r 05~
- 0S
5
aq
- 0ST &
=8
S poreinoren =
- 0ST 2
a
=)
- ose 23
- 0St

VYV 199sued],

36



“uoneI0] 10J () PUB § SINTIJ 09 "SAIPOQ JI}[eSeq PALING SE PA[IPOW Y 103suer) SUO[e ) PUe | SOI[BUIOUE JOJ SI0INOS

() 2oue
Sy

1s1d

uoneIdZIexXy [BO1IOA ON

¢e

J o.u?mm

q podjur

as

¢V ogord
Jo uoneoso|

0 Afewoue

1 Ajewoue

L
A0
AR N
|
|

1V oryoxd
JO uoneso|

MN

paye|nojen

peAIasqO

D-131yo1d

orI-

0l

0€

"T1 231

(wy) ydoq

(L) proy onouse

37



"‘uoned0[ 10y ()] PUB G SoIN3y 99§ "Apoq dnjjeseq paLng € se pojopowt [y d[joid Juofe [ A[ewioue 10J 90In0S "¢ 2In3I|

(ury) QoueIsIq

uoIe1d33eXy [EO1IIA ON
¢o S0

3 ¢C

R £poq

mE.Mm.m@ paLIoyuI

AN

1 Arewoue

V'V 100suen
JO uonEes0| - oI-

MS

peaje|noe)

paniasqQ

0¢
IV ago.ld

(uny) ydeg

1J onoudeN

(Lu) pre

38



6¢

‘(193 235) Apoq

(OB I0J UONBZIJOUSLW JO UOTJOAIIP JUIIQMIP © Jurunsse 11J (g) pue ‘UonBUI[Odp PUB UOBUI[OUL
I0J sonjeA paugIsse Julsn pPloLy dIUILW PAAIISqo 01 1] (V) "UOnedO[ 10J ()] PUL ¢ SAINJIY 39S

"S9IpOq d1BSkq PaLINg Sk PI[Opow 7y 9[1joid Suofe O pue J SOI[EWOUR I0J S90IN0S " dINJI]

(ury) 9oueIsIq uoIjeId33eXy [BONIOA ON
m,o,%ma oEm.mw@ vo.bom,ﬁ

.. N St e )
a
=
=
=

_ AL . AL . . L g0

N : D Afewoue J Arewoue S
V'V 100suen _
JO uonedo]

09-

° ® e_ | Op-
<
- 3
&
L 0T =2
=
R o
a
L 0 m

ponIasqo — i

* e L 0C

09-

L OF-
=
o
- 0
=
(o]
L 0C- g
=]
(¢
i a
peye|nofe) L 0 m\

. L
® . L 0C

v ayo.ld



or

(0007) SI9YI0 puE JOUUO)) JO J[eSkq J[NBJ BILIIE) POLIOJUI 91} SIuasaIdar q 1019 x93}

oy} ul passnosIp pue uidned A[ewoue oY) 0} JueAd]al sdoidoino Juasaidal z pue 3 SI191I9] 9SBI JOMO]
‘O PUB ‘N ‘JA “T SQI[eWIOUR SSOIOR JE[,] J0JeI)) OJUI JOATY BSOSIRWY ) JBdU WOIf SPUaXo g
109suel], ‘1g o[yoid pue ,gg 109suen Jo suonedo] 3uimoys dew Ajewoue onoudejy "G1 2In3r

[ |
w g 0

0¥o9TT

,0%709€ -

.S




It

‘uoneue[dxa [euonippe 10j G| 2in31 99 "1 oyoid
pue ,gg 109suen} Jo suonedo Suimoys dew Ajewoue dnoudew [enpIsdy ‘9| In3ig

I 1
,GE wy g 0 ,0bo91T

,0%09€




‘uoned0[ 10 [ Pue (] oIy 99§ °, g 109suen; Suofe oInjonns ddepnsqns pardjul jo uoneidrdiojur 01301093 e (D) pue
‘sorgoid Aaei3 (g) pue onoudew (V) poje[NO[Bd PUB POAIISQO UIIMIOq SI SuImoys [opow [eorsAydoon /1 2inJrg

(w) eouelsIq
4

uoneIos3exy [BONIOA ON
4

usWsEq Areniaj -aid

3001 OIUBI[OA IOP[O

wniAnje

panIssqO

\

paje|ndled L G-

- G¢-

pajenojed

paAIssqO

AN

L 9¢

L 0S

SL

g9 19suea],

(wy) ydeqg

(srepw) Aunesn

(1Lu) pey oneubely

42



"uoned0[ I0J 9] pue
G1 saInJy 995 'SAIPOq dnjeseq paLINg St pa[opoul g 109suer) Suofe [\ pue T SII[BWIOUE J0J SI0IN0S ‘g INJI,]

(uny) ooueysIq uoneras3exy [Bo1IoA ON
_ Sl 0]

(uny) ypdoq

. \) ~ \Y C ~ AU ~/ [}
S e S eSS LS
0 00 0 Qo O . .% OO 205 % 0.0. 205 (PP 0
2 ooé& %o@avb %oo o..@o B 0005 N BN )
5 0.2, 2oy 020020 0:00 © 12050 20O 20405
Na s oOo .DDO.oOo 0.?0 .DDO.oOo .DDO.QOO...D
.Q bMo ovowmbcbo .vommsbcbo 209 ubOmmbcbO 209 .vOmmcbebOQS wsﬁn.vm.mcb.
} A o7 U.D.c QUOBD.G e S0
N Aewoue 14 oqyoxd T Afewour
JO uoneIo|
HUN MS - 0'1-
- 0C
____ paenofe) -
paAIBsqQ i
- 09
D) ° R

43

(Lu) proy onouse



"uoned0] 10J 91 pue G saIngiy 09§ ‘Apoq dnjjeseq paLng e se pajopowt [ g d[iyoid Suofe N A[ewoue 10J 901n0S G INT1]

(ury) Qoueysiq

uoneId33exX [Bd11IA ON

C . ! 0
HE) o.i.«%ﬁs%%&%%ﬁwq& P %;oD“w«&%%ﬁw«&%%&«&%%. e i <
) DOONVQGMQ UWMOO OBOMQBQDWWO SOMQBQGWMW.O%WMM%B%WWWOO.DOMQD%WWJ SOMQD%WDMW. bOQ osoﬂmQ owwuw.
: ..o..O..,.o SRV SRR S ;0 S 0 SETNM ASPGIIRSTS
..%%.Q.Q.Q.OU&.BD PR £, 5950, VG % L. SOR0 o%% Q.o% OUbno oQ% Q.QQOO BDOQ% .0, OOBBOOQQ.\ Q% Q.o%QObnooo
.ma»%acg o %%co 750, m%%coo 020 oo 020 0000 B L2R00. 80 L b0-
y D! Oyvbo% oOyv .o.&. Oyvb vb N.pD hoﬁ>;.vb
?.mméo. ?.mlo.; (02950 oD ,\ AT
. , Jng Sundg %&oaoﬁ o
q =i
T e el LR TP 90 =
SR B B \ /M\
. :
80"
g 1osuen | N ATewoue
JO uonedo|
S MN
01
- 0¢
paniasqQ <
/ &
B =3
3
paienoje) Z
a
=
- 0S =
3
0L

1d 31yoad

44



“uo1ed0] 10
91 pue GT saInJy 995 'SAIPOq dNJeseq paLINg St pajopout g 109suer} Suofe O Pue N SI[EWOUR I0J SO0IN0S ()7 dInJ1]

(uy) ydoq

(L) pey onousey

(uny) ooueysIq uoneIrd33exy [ed1IoA ON
9 S 14 €
1
.\ b. Y 2 .b. yVea 5% 2 0. 3V O S~0-.0Y = O S~
S O.Q.Q =t do ot o O 8.0, D..A ST N,
T \%oownoo%g SR 00 % SR ?.Q@owno%&wa @uw. o.,v%@mvow.noo 0’0
Juowoseq 2,00 P mo oQ w 2Q N CON SR 7> CON S
Areniog -o1d s Do .?ovb 23 oooo.yovbo A %s ooo ovb%b 2 ofo&%b 2 ooo i.&.%@.&.oa.og.
. 0oL ?mfo Zi ..;D?m AN E AV DED A
10% 308 oscd.Dow.om Ooom& 02 ..
- DNVG..DDO..A: .%OQQDG%D@.A: .%OQQ
SN DTOBD 0o D
I~ ~ ~ I~ 1
X 0 R U
w: T w::mm :waoao
O Aewoue N Ajewoue
Sl
[ a— L
- SC
o\  PpormoED [
panIasqO - SY
- SS

45



,SG€09€
S|IIH U03S[23S
SIIIH padiias

.S

RG]
[ID>S 91331

/55909€

~OMO®H ._”

"I UTBJUNOJA] BOONX Y] JO
saInyea) urerrd) pue sdo1oino jo oFew jespue| pasodiadns pue dew onouSewordy "7 AIN3L

,0909TT
|

46



"BAIE UTBIUNOJA BIONZ ) JO SAINIBQJ uredrd) pue sdoroino jo a3ewr jespue] pasodiadns pue dew onouseworoe [enpisay ‘gz 23

xo.ﬁO@HH xomoo.ﬁ.ﬂ ~OmO®HH

,0€09€

Ueaunojy
[[n>[SEE(ralN]

,0909€




- I8°TE9TT (EFES o9€ S ¥
- 91°SEITT 86°TS 09€ b B
- JEPE OTT 9L°0S 09€ 0 O ¥
- AP EE 9TT TTOS o9€ d ¥
0S5~ +  PTLEIIT 09TH o9€ o ¢
0TT~ + LILLES9TT 86°TH o9€ N €
0S1~ +  LTSEIIT 9T TH o9€ N €
ywowuSI[e gN W0y O ‘N W “T 0S1~ +  L8'8E9IT 60 TH o9€ T €
+  0SPEIIT (L6TTE 9E b O
+  STEE9TT (TELE 9€ [ ¢
0$T~ +  8L'6T 9T TS6E 9€ I T
0ST1-0L - 90°0€ 9T 9579€ o9€ H I
0S1~ 0ST1-0L - 00°6C 91T £T'8E o9€ VVV D O 1
ywowudIe gN uoy H ‘D ‘g 05T~ 0ST1-0L - 0T6T 9T 9E°LE o9€ VvV 4 4 1
+  E0FEITT 90FE o9€ avv 4 a9 ¢
(S661 ‘wioyuague ) ¢L1~ 0S8 + F6'9T 911 .20°0€ o9€ avyv a a 1
(S661 ‘wroyuague ) (00T~ 009 - LT8T 9T T81€ o9€ ovv O O 1
(S661 ‘s1o0 pue 1)) ¢/ (€661
(S661 ‘SIoyI0 pue L)) YOIy W/~  ‘SIdYI0 puB WIAYUASURT) 0S[~  L¥TI- PUB 716 - FIPT 91T 1L'9E 09€ avy da g 'Juod
yead o[qnop sey ‘MN SpudIxg (S661 ‘wioyuagueT) 90T~ 0001~ + 8P 91T LTSH 9E vV VvV V I
SONSLINNORIRYD APOQ/A[RWOUY w ‘doy 01 udo(q (1oA9] punoid) uoneziejog (M ‘N SP100d Uo[-E]) ¢ T 1 Yuey

Lu ‘opmidury

uoneoso]

[2qe] ATewouy

"QOUQPIJUOD MOJ :§ ‘[BO0AIND? :¢
a1qeqoid :g ‘QoUdpIFU0D YSIY ;| ‘POULILFUOD :JUOD :SADINOS J[BSEq JARY SAI[BUIOUER JBY) QOUPIJUOD ,SIOYINE SAIBIIPUI JUBI PI[oqR] UWN[0))
‘G661 ‘WryuasueT 4 ‘0007 ‘SO0 pue 10uuo0)) ¢ ‘VHAJ ¢ 1odal s1y) ] :$90In0S 9JBIIPUI SIOqUINU [9qQR[ A[PWOUY "BPBAJN ‘BAIR 119s9(]
BSOSIBWY PUE JB[] J9IBI)) UT SI9JUID JTUBI[OA PalINg Juasaidal 0] 3y3noy) SaI[ewious d3Qu3eW Ay} JO SAINJedj pue s[oqe[ pale[nge], ‘T 2[qeL

48



	Abstract
	Introduction
	Acknowledgments
	Plio-Pleistocene Volcanism Near Yucca Mountain
	Aeromagnetic Data and Methods of Analysis
	Potential-Field Modeling
	Gravity Inversion
	Magnetic Properties


	Aeromagnetic Anomalies of Crater Flat Basin
	Aeromagnetic Anomalies of Amargosa Desert
	Present Modeling Results: Profile AA'
	Anomalies I and G
	Anomaly I
	Anomaly G

	Profile BB'
	Anomalies L and M
	Anomalies N and O


	Discussion
	Conclusion
	References Cited



