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"'-o No: EESl-51190-t 7 

~' RESULTS OfOEOLOOICAL MAPPINOIFRACTlJlt.EST\JDIES: TA·S' AREA 

AIST'RACT 

A poiopcallltp of 5.60 ~qa&re miles (IWc • 1:6.000) around the TA·55 aru has been 
~. Tblt aaap (rs. I iD dJil tqiOft) tbDwl dta lblltendlJ• C.,oa llld Ouajc Moui\Wn 
tull...,aa bllocMed bJ ~Geld~- frlctuN I&Udill Tbc rau111 Ue wUhtn a......., N-S....albaut SG0 a._ IDd 1..500 ft-. •IPic:rmdJ. otTA.,S. WltNn ltd• 10M. cbe 
• ...._ Tllf II IOCtODiciiiJ dd'o..S. ,...,._. ta~~Ca~ral rcawa tnclu4c t'OCk fractures. 

• 
~~ .. 

tnk:iaiJtele• a.d a.,......,oteutrtllocb -.p., tnelll fill. and •Dpplf jottu" wtleleletl of \ 
.tall* ............................ ~ ......... clrafpod ICMnl Oflnoftt ~. 

Alollwidl tMIIICIIOP=ti•Wftl ...,. declillcll ................. lftUIUmncmt of 
1.625 ,_ IIIDIIII,... IDII r.--.a IOidl (PIIIIa Z _. !) •••-IICICIMI lncataiCian 
me......_ of IDd Gfll'ml • fracam:l owet ... ora ,_.. poJocdonl. The mcuurcmcnuc 
shaw a rr.c:.tlirar *-"1 tocrcua *"""" ~ kMllaveractnalO &acwrctttOO •• ao 
aboul so fiiCitU_,.OO ft o.. dill,_.. IOMI. A...,. frlc:aln: opemnp atelboul 1 .o em. and 
oblcncd 'VCtdcll "llfiiC ..... a1oa1 ctae t'hcwtall a sanar amount. maklnl thet~e rracwrc,. 
cvldelltc o1 ,........._ Oaaulllivc swfacc dcfomaUon cataaJIICd over me Rcnctija Can)·f\n 
Fad~ alocll ,..._Road it about 8.2 ft hori~at and 1.6 fl v~naut. diaper-ed o.,cr •Jellt 

boriloalll ,__ S.,_ ~ on mo Chaljc MoanWn Fault1.0M alonJ Baa Jcmct Ro:.ll '" 
ciiQdllod 1D •s.a It..,..__. INI 6.1 ft \'OitiCil. ..,.ad OUl ewer IACX» horir.orut ft. 

We ccacla fa llillt "'**..,...oar or • 1caa 10ft bulikoly ac:cuntd tn bedrock bcaow .ne 
BMdollu'Nr .... bada ol,.. fab. bltldul &hls dilpllccmcN It accom~ by fractuteS 
dilpoiW4 o. IAOO bortlocCI& foella'OIS •he (QUtg m the tuff. 

Wt rDtG mmJN' cblllddidonal fiK1VN m~ be mlde alone blldc cvu \NO the tun 
tMr lhc fa.IC-.. TA·55. AIIO OW' ftllppinJihowl a conadeflblc hal.anl of dtrf fallun: and 
en• WII\Una lbowTA-l. wNdt .,_ld be llUCticd funhcr. 

AttacbMau •I• 
Cy: E£5-l, IG 1>462 

S.l..tc laaarda file 
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memorandum 
1'0, J. Gtn.tner. EES-1. MS 1)162 Ol'l July 29. 1991 

D. v...._ EES-1. ,,.2_ -..4-· _ ...... ~ 046l/7·186) 

---.: EES-l.~lmy .-.o..o EESI.SH91-12 

-..:r· REVISIONS TO ll.IPOitT EESI-511,._11 

a... wart bJ StevtD ...._ OD C081.,._ ..-. .. Yll'ioul.......,... tded for &he upper Bandcl.cr 
Ttdf ....... a...,..._ 1D Table I. oa p. 3 olft\PCIII EESI·Sft90.11. 1be diNcl coneJadonl ~weea units 
l.l. • S for Ill WOibn UJ 8DI V.U.. '*- dll -welded U.Vtll bll•e• IOftn of wddlftl a~ 
kiDGAidaledJ ald6p d.,...._ ... owd,... •altell-(_.....__._) orlbe undedytq welded 
.. (0Dwoall..1971). Tlllll•m a' ;Jillllfll 11 tot'll21 ••ldld-... 611inpen a diffeftncc in 
low a'l.-clll¥ II IF'tiRFWot'MI ................ la0ftllr1DIIIowfotc8blt.Upuncn~ 
Of llrlanlur Jill .... w6lllla dll MA&IIdld I II It· ........ ,...., ..S for tNI Npoft" belewilh •.W•...,.•-.••-• rcra.-. rnndped. ,....,...,..,.....IGTablt a. cut. and 
""'"'_., ............. . 
Tllllll.AM:a I llf~Dol ..... llfNCUIIIIIwfiiiiii .. ,.......Ml&Nr. 

a.lllaiL(IMS) c... .... (1971) 

-· ........ 
............. ........... ) 

_ ..... 
·•··•···•··· . . . . . .... . . . . . 
··•···•·••·• . . . . . .. .. . ~ . " ... ............ 
............. .... I . ...•....... .... 
············ .............. ... -··~) 

•NCMe: aU -blreclumullld aoa•dded interval• above lv alto contain abundanc vapor-ph~H' 
Cl)'lt ... l .. 

[; 

• 

• 

ReceiVed by EA·RPF 

OCT 0 9 1992 



o( ruis1anl clltfl via ~Ytna weak tuffs. leacSinCID maa wasuna of cliff cdpl. The 6nstabihty of <:lcH 

lllaflins. wtd'l mtaive flib.ua lhal OCOJr either in lhe eout1e of propessive erosion or U'igercd b)' ldsm •c 

ewra. appun co be a asajof aeo&olic buard in lbe ara awn in Plate 1. Areas fftOit at na are those 

dolea co maa ...,U. (pafticuluty • soumcm mesa edlrl ill llftit 3,1be ydJow map uruc in Plate 1 ). and 

dae at die.,_. ot C11aJ0111 wicbin or balelds UDil2 (1M tUc map arut ln ,._ l). 

The pbyucalsulticraphy used in tbb R.u4y ls amuatlY aballat to other arauanpniu of me 

BanddlerT\Itfdu& are~ on c:ooUftJ ualU <sec. e.a.. Oowe « al, 1971. and 8abz ct 11 .• 1963). The 

diNe uaiU delcrtbed bJ Crowe ec aL IDd bJ 8akz « al "',....Uy condadw in naambcrin; to unils 1 

lbtouP J u Ulld 6ft Ibis report; we baYe a .U 4 • m..., (1M eecdoftl .... red tty lbele IWO Olhcr 

repons did JIOt irachldl aaic 4. wbkb ia CMiblkle oll:bdr.., ... ). Tbl P'lvtoaiiiUIP unlta and our map 

--•col8pll'ldtftTII*l. 

• TIIML~ollb ..... lr:IJalai ...... IIIIT!IIllr.Malllill• • 

. . . . . . . . . . . . . . . . . ... . . .. . . . . . .. . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
unit) unh 3 

unklb 

uak2 

untt2b 
............................................. -................... . 
dlb 

unic Ia 

Uld&l 

unit lb 
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oc:cw~near ill be-. This .,.ucuw sutp lmervalls cyptcally 1·2 fl thiCk and pumicc.poor. ha mcm 

""I .. )I 

j 
• .... ftciM ...... lba k illbe oniJ IUIII dill C. .. cnced conlinuously OVVdilllnCIII up 10 ttundft:ds 'f 

of felt(.._. k Is caP*d). Odaer ~W"J~:ltllen'lll ca1111ouad wichln uftk 4 and 4b. but ~hey m nocas 

NGD••Urt ...... c.«wilh lellllvet,. ..... .........,..lhldcncta o-20 n 1n • ...,· ... 1'1111.ntt 

11 dadw•tte•••...._d8111.aylll¥c ....... llamll:CI lradll..,...a,.,or•-.-.a.•ta .... , ............................ ., .......... , .. ,. 
U*,; ......... Ciallr•» ·-·-~~~~-·) . ' 

........ ddld ....... , ..................... oo ft ............ WeldlaaliiBOil 
:; . ~· · . 

._ • ._._tiTA-SS...S1M....,20Jt~dl'fllltfted-_,._ .... _.lftllllnofthc 

........ , ........ ll .......... ..,..... ............... ot ......... talalnt 

. dclir......_ ....._ ... ._. • 1te p: •••• ia welded tNervlll. and onlJ '"""".nor dian 

.. IJIDH llfiiii •• IRIIIIII<d ....,,IIIII hi- I IDfi .... 

Ullk ....... cotDr .......... ) 

· .·,..•••dt••lulf.llid:ll••tS.ea•• .. ..-..v.,...,._ .... ..._ .. ._..._"*' 
..... ,. ................. ..., ... ~,_ .......... (IJI*IUJ ~2 ..... )1nd ....... ( .... ). 
Ulllc.l; rtlll_, (lllpeDIDr • "'- • fla. I) 

--------------------------TA-15 • i .. 
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me pualic:es and 1bc poundmasa arc ct.usy and soft. mil unit ll pnuaUy rc~sllnl to erosaon and u doc~o 

Corm cUlls (probably due to lhe lack of diffemtu~ lwdncs.s between a;roumm&SS and pumac::e~. •• well as 

me susceplibiUcy oflhe paay Ntrao sutfacc ~a ·cue-hlnientnc"). 

Tbe uMcrlyiq UDI&s tndudc • to111plex seria reworked wffs. Cerro Tolcclo fall out. and Oto~·t 

Mccaber CUff eapaeed ill Lol AIMiol CMyon. Eacellcal c:aposum of Cerro Toledo fall out occur wuhin 

TA-41 IDd ....._ a1oa1 tbc Wllb of l.al Alamos c-,on. bQt CKpOIUra of the OCher uniu bencam the 

,...... ............ .,poor. 

1"bo dl« •• r.Jl ICIIpl • ce..:.n. 1M.....,. C.,._. Ovlil.._.. flula non~\ of los 

Alamo~ IN DOC ollllmld ill 1111.., area ai'MIId TA·SS.,.,. la abuadiN e•ldence, howc~er. that 

~-a.. llld.,.. •• 1 •• olthl Tlblnrp Melnberhu occ:umd m &be TA·55 are~. 

TM eYidlla lllcllacto dill COld.._ 61 baed Ia P1ft • fracateanatyata <• aection 5.), but'' also 

bllod oe .. 131owitl ....... ...,.. • w Fo~oStC.., m• 1>: 

,..,.... .... n- ,..,.. (1111 fil. t ror aupea:pllnadDft) aNIDOit plaiD._. n concentrated 

ln &be aonbwllt 111ft of &be P1MI I IDif uea. They 1t1 •Ill P11beft·lib IUVCCUft:l. will\ cSown.clropped 

ceall'll tlkKb. ...... , CKDf ........ ...,... '*' ... 3.,...,.... -~ .... concentrated 

11oa1 1111 ........... of.._.. ...... '*•asa die Loa AI-OMIIy llndftll (ne. TA-61) ancllhc 

1r11er J*k. llae dill ...... RI .. J be owet 20ft 1a0111ftd 7S R lofta. AcCul dllptiCIInCfttl of the: 

CICNrll blocb .. dlfftCIIleo __.. beeavJC ~1 hnc commonty bocn eroded by water now rmm lh~ 

•aaiOpl. baC Ulll'lllef betw tel ~ watts and cenual blocks ta u •..a. u 10 ft or more. 

pltdcalldJ .................... olSotD Mea 

------------------·-----------T.\·5~ 
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Tbe bftclija CuyoD Faulr (RCF} &ad \be Ouajt Nountatn Faul• (OMF) projccc atron d\~ lo' 

AIMIGI.,...IOWatd me -.p ua ot Pile 1. a-d on die mapptna lnd fraau~ lbldtcs com~ for 

chla piQjlct. diiii'ICII ot dae tiaka tiD be cat~lted IOidllbfou&b TA--tl (Ra=) lnd TA·llr A·lSITA·l' 

(OMF). n. Pft'!)KU. • • ot dlte:mc _,.. •••ua. bul r1lber ..-wlhc ltkdial nlal vacc of 

bi-J dllpe•d MfaelkaabcM ......... ofdlae f_.IOUlboiLos AI-C.,.. 

11111 IFF fijt C.,.,_ (1l(7) 'I'I'IMIO ._. • 11a11'" aajor .....,..IOIId\ofda Loa Alamos 

• ••• 0111 of-...,. ............ a.., ..... talact 1ft cbe ftOftla wall of Los A.1Mta1 CMl)'On Mil,_ ...... otTA-41. ,....,..,..,,_.a,.._.., &ha IDidl. C1011i11C LA:II Alima$ 

C ,_...,11 'IJ'I SAIMIJ .... ptii'£W'I t .. TA..U.tndtltl .............. at.,ar 

llpp•Ja••'rllf,l_aiaOp __ _. ... ..._. .......... ,luffbhetabeetatoa 

•• .,.Til rsls Owsa Wllllll- ....,.. ... ,.._ lold ..,TA..q, .._,are deftfted by 

-tf l FfW ......... ··-4-:S.re.Tti!IRII 

1"M ~ Mcanr' ,_ ('(aGl) ...... • ....,._ 1e101t 1M Alaeol Caaroa Jv• ao lbt •'t'st ot 

TA-3. 11111 •••• .. tiiM A' 101 C.,. • IIIII .... Ml I .... dldl bloct lblc tl bci'Mtnc 10 

........... ,. ..... nu "'* ... IIIDit-tso a ~~~owe • ..,._ noar ........ ,.'PPCd .. '3 n 

..... 111111 ,_. .. ,._ .. W. ..-."*&be ....... ._of ....nat held tn cNt block abcn-e the 

sa ttl• ldptrTA-2 II JUDD -.lltiJIIIIDWII1 • ......_ M IMcwo ...nc II* tllocb tn Los 

A111110iir)a_ ...... p .. aaa.oteeltCP_,1biOMP • 

._.of Lel·""-o- ClayoD. die OMF appeataiO pill dvoup a ftlajor zipper· joiN drtin.t\l~ 

........ _.to LAMPP,_ S. .-.c& ROid. fincaale lftliPPit'l indiaraela IGM or aiNndam .1nd 

Oplll ,. 1• .... cNI flutl JNOjlcdola cnKMitbe ..... Pmbof IOUda. die fMill pt'Ojecdon pJ$SCI 

..._ ........ jolltclr ...... in~ c.,on. bcnctadaTA·35, tnd..., die bend In draina;c 

.._.~~~C.,. lallr*" Pajartto Oft)'Oft. At 1bls pokK 1hl OMP piOjccdon ippUIIIO dlapcne 

-----------'------------------T.\-!5 
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cin::uatV~ me noelS to distincuJ.sllt coolin& fractun: JOUu from teCtOnic fracture~ tn the field. IC:&VtnJlhl\ 

problem to sWilliu.l analysts of ctiCir meuun:mtnts 

MedaocL In on:tec ro mate ulisUal analysts or frKI'J~ dw'acteriStl~s. we make a linear analysis of 

fi'ICtUft abuDdlnce. strikes. dips. lnd wldml aloq llaa croUina tbc fault triiCCS hypothellted dunn, 

ao*cicalmappi.._ Rold aaalonl PajllkO Road and Eat ~emu ROid pvvidcd met flees~ mcsc 
fr8CQn ~ c:oWd be repeated tn a systemltkll fashion. Because of lnqular eaponu-e and 

•&IH•kn dille~ waw: not -.-clOG dift' cxpoaara ln the Cln)'Oftl. 

1'be llnlaloaa ,._ltold btPW lboul m a wac of a bloc:bde emplleed • the.,. end of me 
old lllniOirto TA..ca (tee .. fDrlaarkMI) IDdl'lllll....-.cl -..ty 2.100 ft to a poiN alaalaln drawn 

r...U. ..... ...,.fenctotTA·SS. ,._tbe~aaap(Pla l).lbllllaec:roa.tlbe...,.m 

ea•Miaaollbl a-tlJa c.,.,_ (1t(7). n. u. Ileal e. Jau IOid.,..... aboul200 tt ea of 

dll ..cr .... 4illiCCIIIIWd ... doWD ICMia .... (.._ d117.2SS foot_.., CIOIIeldleiOid), 

ud dll u. .... ,,...,.,a .ue don- J.-u bid puc dll LAMP turnoff to wt~eta die 7.000 n 
coneo.r CIGIIII &MIOid_. Tilt •kldle .a. oldail UN CUU KIOII UMa IOUdlldJ trace ollhe Oaaaje 

.._. ... ,_. (OMP). 'lOla.... lit doQII•IIHIIIIDDI 1111 Pljlrtlolold U.. lnlll 921 fnc:aa181are 

doaiMniOd ... a !Ia lema Rotd .... 

4). Ed pMto CCMtl .... l$ S\ of roc::t ftpoled tSoniiDOIIUftld 14ft~~. 0lpl in mid-cut ClpoiU~S hnc: 

bleD •••••-* .._._ fllcaaNdMaca bl _.,_. • a CCIIIIift.-. n. ........,IIUabl¥tiUICbcd m. wtda CJICid fncana U 11M bela --.red for IPicfftc docaletUMton ln fteld nota llld I data 

ball. PI'ICCiatl .-aDd dlpl"" •IIINd willa a lnmroa compaa (~Cc.NC:J of 2 depea), and 

fracture w6ddllb7 Nlet' 10 whbln 2 •• IC:Qiracy. Because Ill variaUou of fnccuf't vtstbllhy *Cn: 

efte01IDielld, OltlJ tncaua Cblllbao ~U~~VrCtDtftll could bl mact. were included in die study. The 

tt'ICuan ·dtll wen lftltred lnco aa RSil dMa base for analyais CESSXRf VAX. RS/t dlrec1ory • 

(WO td5). 
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Qlllor cbo dala • pbeR'4. Of 'the 704 fracNia measuft:d alq PajariiO Road. 460 bclona to lhc N E 1C:t 

ancs 2A4 rome NW-. 

• T .... 2. ,.__...,... 

Dip 

..,.., ... 
AI .,.,. Nta<.., 76(19) 1.11 (.t.52) 905.15 

NB - Hall(ZS) 7300) 1.11 (S.I.t) SIS.40 

NW * NJJW'(27) II (14) 1.11 (S.cM) 120.45 

Bile,.. ... 

AI 921 N48(41) 75 (ll) o.t2 (1.74) 850.U 

NB .520 Na(26) 75(11) 1.01 (1.19) nc.as 
NW 401 NGW(Z7) 75 Clll 0.11 (I.SJ) 326.00 

• SUU.IIId Dlpl• Ia •.-wtlb ••lid devtldoM lbowllla ........... Widthlue in em. and 

cu•IIIIM wtdellw..,..... loldltnl adatil ••••- on .aons PI IIICI PS. which ccwer an:A 

..... -...., lndullld. 

for 1M t2l fllc'Culll•aual'ld alaDa- IIIMIItold. SlO 11'1 HE lnd 401 are NW. O.Cr nllCF :rone 

NE ,..._ CIUIIIIP'DW KW faiCCIIIa br .... 2.16:1. and OYer 1b1 OMP zone. tNt ndo ta 1.69.1. Ov~r 

.... '* ...,._.. ot ..... atrec.d by fault 10ne1. Mil u lloqiiCdon 4 on die Baa Jema Rold. the 

________ ....._ _________________ T.\·5~ 
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cumul&dvc lrlctute openinl alone this line is 9.06 m. 3.56 m accounled for across the RCF branch .tnd 

2.4S m aaoss lbc RCF. flp~ 13 s!x)ws frJCn&rc opcrunc per JOO.COOl inletva! Ilona me Paj&nto line. m<.1 

nadcelble peats occur O¥er pmjecUd fauh U"accs.. A.crOss lhc RO: opcnina or NW rraau~s •s arcater ttw1 

that of NE fraaun::a. Tbe opposite relationship however is apparent across the rault branch. with NE 

rraaura lbowlnllbe lftalell opamaa. 

Tbo:re are RVeral zonesaJonalhc P.ajariiO Road line of notable fraau~ opcninp whe~ fractures art' 

tUiod wlth or adjacenl CD txecd~ lock and poaibly 10U1C- Fip~ lCihows lhc loalions and openln£1 

of frJawel mat 11'1 ftDed wtdl ewer 10 em of brecda or darilUI for cbc Pajart&o Rold ltne. Then: an: 

nod«IWD OCQiileDON crww lbe RO:: lnd lbe 10: tnndL Speciftc CK8pla OYCf the RCF bnnch include 

fr.~CD~N aa•blr 22 <PIIa 2. .aioa P1A), wbk:h canstm of n-o fnaun:a ICpUIICd by 1 .26m or detrital 

fti.IDd 1nc:ldl. fllcluN 43 (Ill.- Z. ..... PlA) wtdl • ..-. ot IS an ftlled wtda bm:da. and fnc&ure 

4 ~ 1. IICdae PI), wtdc:ta aa CWO hc:tu• .,.,... bJ I 61 Clll wide J.0n1 ot rubble. and 1 zone of 

OAIIIpl•lfblabad2•"'*• ..... M•IM lllllle,_..,._.,._ ... ........_61nd7(Piaac 

2. .... PJA). ...... filii tacda IDd .... - OWl' llCP lllllblrwllft hc:lurw 5 and 6 tPIIIC ~. 

_.."A). bet• aaa ,_ ... 54_. 61 (PIIM 2.11Cdon PU). IDd betwea• frlc:curlll3 n 88 CPia~e 2. 

IIKdaa Nl). ACIOII Pljlll1D bid ftola leCdoDI P4A lftd P41. a bflcdaaed zone 90 em wide: eJlisu 

bdw.., fncaanl S IDd 6 m•l.lltdon PSA).IItOdlef bMda zone over 1 m wtdo uasu bc:twc.:n 

t'raclula 23 IDd 26 (Pt.- 2. _.. P5A). fracan J9 CPt-. 1.10Cdon PSI) hu 15 em or brccda nu. 11\\1 " 

tnc:da aone bltweee fnc:aara 641NS 6S (Pbu l.. 1tat0n PSI) hal 5 pnUel fractum tn a cNmbh.'d ,!,nt· 

About I ID wide. Theil IOMI on liC'CUon PSA lnd P58 comtate tn ~lallvc loeadon to &OneS idenunct1 '" ......... ,. ....... 
AIDlW dill t.l ,_lold U.avcr~P ~ openlna wtddll (Plpre IS) arelbout 0.9 em. Thcrt 

t11n lpflleat-... 1ft widlb co ~bout 0.4 c:rn in crouina lhe OMf fJOm weJ& 10 cas.& . In ccncr:al ~ \\' 

l'rlaunl .. opeaed IIIPdJ .an lbln NE onea. aldloulh for me evmulldve fraau~ OJICNna alona•hn; 
Uae ot I..S I -. 5.25 1D lsiCClOIMnOdllld by lhc NJ! tel while only 3.26 m b due CD lhc NW lei (Table 2 l. 

becaUIIIhere are fewer NW l'nc:tutea than NE ones, Ftru~ l61howa fraccu~ opentna per too-r .. ,o, 
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Tbe tncreue in abundance of fnctures over lbr fault tonea and the likelihood or '"er.aac: 

displ aa:menl on die order of a an on exb of lhcsc fr'laula • an andiauon uw if &he uJcutatcd \'CtU~al 

, movement of .-..nl • or aaore hu OCQI.tft4 in be4roc:t below lhe cuff alona the fiUll rnces. ats surface 

m.Ufeaadoa bu beal spead out over z.onea ot IC'¥Cf'al hundred feet across me fault. so that suftaec 

nil*" b 4lftua IDd dltftaallto ~"' 

"r..,rNr <hi•• 

TDpDJraPblc pac~-. .. co.tiDOIII)' a«eaed bJ t.k 8IO¥UMIU. Alona maa lOpl where lhc 

......,.... ,.._llopea M a lew clcpea a.rt)'. dlae .. a fn Yei'J pnde lntlecUon pcrita or thts 

......... AlGal .... bldi.IDpOplfllk; ildllaka a.lld bJ f .... BIOWIMMIN tlftMd "'nnct po6ru." 

S...,..lldl fern•• ot•• 10 a ftftlcll Nllcf ....... Ill'*',_.. -. ploc -lOp lftd*D anil 

.._..., ••• ., ...... ,..CDIIIIJN•--...... 
.._ T19 Gradl••• a...._. .. _,_ tlllpllcr•• or ... 10p1 b)' dll aar and OMF •• 

llbtJ dlffllld Oftrdltl .. l ot•....a......,.. ..._-.._be IIIPI cblqa Ia tapOtnpbtc 

pde• ...... lllhowl-... , ... froaa MUIO .. Oft Loa Alanaol Mea (Ttintty Ottvc · OP 

lold). Soadlt.tell. Slpla Mill. ..s Mlltll Old a., (PIIIdiD Road). Topoplpbk.,... mllcctiom 

ans ,_._. M 11'111 .._. lbe Rar IDd OMI' IN Pft)jectecl. nt lltftt II U\le few Twomile Mcu. 

Twalda .._ (loeltJ). lftd ........... (Pipre 19). Wilde tMIDpOplfllk; tf1'ect or die RCP ls l~.ttc:Jt 

• 1111 ... tc .,. •• • , .. ,. • • ...... ...., ... owa•• ...... • OMP. wtic:b • Cqnacd 

bJ 0111*1111 t11 ' 111 Clll,_ ,.., almp• klcr.a. 

AI...., II II_.. 10 P'O" cbM tMtc ~c pldieftc inf1ocdofta an • indication Ollh\! 

,._or• ,..., .. .,... • .._.Triak, Ddw • DP Rold "ClllpOCtaiJy ......... In lhe ~" JU!it 

we1C of AI/JIJq .... (PipN 20). "'afttaar and Hoal ( lH1) lad WIChl e& II. (19U) eauend the RCF 

IOUdliO ,Ait*f Foad.IDd jullwell of die poUI cbe tMIIIOp llka I wry unusual dip &OWIIdllhc WCSI. In 

.... 171111 ~~ .. topOplpiK ....... wa& of Albie)' Paadla ~with MIO lhe cut of the 
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