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lattUa MiMaviM « t  tAa lt«allaa leaaUaa.

Iwllstfce ««a  iaiMd «•  1m  tka frtiw iiaiaa kaatla wtMtal te 

aaita acwtiad. A valaftiawMa bataaaa Cha aewwMfcratlaii aC Icaatta 
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•aataattaa af kaalia aAa«rata Aawraaaad aUh iaaraaaiaa aatafall aad 
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itealaaaa af fM  law Mala ItMMaata 1ml: taaraaaaf aluurpty wiCh AiqMeh ia 

•a&la lAM i aaaar ta cIm bAAk nlafatt bait.
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nmooocnoit m  u v m  or m m m z

t i l t  U k ii Iw a tiii e o a tti^  o f iM t iita  Is to to lt iw t ko ttt 

kaotio fo r « Imm tlw t, to t tacott o f to t fciw tto « to i« rtl l i t t  omm
b tta  o lo tr lr  downrtood* Xt i t  o tto tb tjr tro t to t t  to  I t t t  « t 11^ to t 

t ttn  ksoU oltc olum o ttd  la  eoaaeottoa irtto  I ta t iit a  a t i l t  vat o ttd  

ty aotysioaaly w ith  to t ttx n  Iw o lit*

Xa tf47 Iteta <10  ̂ fto llto td  t  f t f« r  d tttrlh ia B  t  attood to r d it*  

e lag u ito lm  k to tia it t  f t ta  K a llt jr t lt t  by d ifto ro a tia l toona it a a tly to t. 

Xa to t t  tMM yiq^tv ha eawlytad t  me^mt o f ■ tv tilta  o o ilt»  but fa ito d  

to  t t t to  tott « la tr tlo i|r  o f to t kto ttao  to lto  aadt u t tlM i g v ttto tt p«r- 

tio a  o f h it  taa rX tt*

ffaatdt (2001 o o n ro tc ttf elM Icaolta la  t  a o to tt to va lia a

a o itt to  te iM tX l tad ia  doiag oo ro tonrtd  to  to t a ia tr t l a t k to lia it t .  

H« v t t  ffo b to ty  com rtet, a t toM v tto U  o f totio otod^ t i l l  too*, but « t 

to tt ttM  lio  ImhI  U tC lo  ia ttU to ttto a  to r o tt o f to t ttta *

Jtekooa #od IriLt tood«att to o t lfS 0 *lfd d  taovlclos ia  Viaooatto t^ to  

Im ittiia a  io it  o ta p ltt, ptovidtNf by Or. B. Boatld to tva ta  o f to t Qaiv«r- 

o ity  o f I t v t i i ,  yto liohod too f i t t t  ia to ra ttlv t y ty tt t  oa too aiaovtlogy 

o f la v t ilta  t o il k M itio t. tammem (21> oad«r too d ito o tio a  ir f Bar* M« t» 

d tth tea  yrotoatod o lo ttvoa  v itto g rtto t t f  t l t y t  too* t  Baiva t o il 

too Ito le  rto to s ia o u t to tooo l la  h it  M to ttr o f S clto to  X lM oit. Al« 

theoto Im did a tt t l t la  id to tlfio ttio a  o f Iw oU toto, too toe tog ttoh t 

voto to to tb ly  too f i t t t  t t t l  otidotoo o f to it  a ia t t t l ia  B ainU ta o o ilt.

A sa ilo rt tod Jtoltam  (D  irab litood o aotoor o f o lo ttto a  a d o ttw rtto t 

t f  to fw ttto d  Um S oait lo to m lt tad t lt to td  id ta t if io t t ita  o f h t llty -  

t lto  tad k to lia it t .  f to v lt t  lu illty o itto  t t t  d o fia ittly  id ta tlf itb lo  
froR tiM it photocttoto bat y lt ty  lu o tito tt i t  aoe to td ily  t to c ^ a tb lt .



t

fo til t969, «bo«i (1 ) U 9  fladiag on felio m im taUtf

Of oootiMTOd nuptooitoo ftOR M«td« tlio lectin  n tn o ra t^

of tko WmnWin oollo « t «  !mi9«c mmmetBbatf* % «  ffcafoodle <|o»9tion 

tmttimA «  m  hm tiM tat mmm ^  1@n»»

tin  fonaulm to tha ImttOTtlto ttofortnoitt*]^, tfttoo’ o gonotol*

luttlon cftet ooot me t i t  MmuiUm oolU mwe hatlojrattic m s l»«04^
••Sv%■

on otirit eonfwitod on * xmixfua took tyfo ondar m;>aeioU««d vootkerii^ 

eoedlttono.

A roeont i>«&Ue«tioa !M uir«, f t « ^  «nd Sboanmn (2 ^  in  oonnae- 

tlon viUtk tlio atmetnro «ad n io ro n o r^ lo ^  Of Mxsmttsm oollo sugiooced 

that th« Inotitt nioorsl wm liaolliiOtto. fbio oooelnoiim wio teood on 

tho mee^meatSMtly tiigH blxofrtagooeo of tho cntanie curtoriolo, and on 

dm O kility tbo elagro to faam tttuvtatioa eatani. Ga&mam (7> oow- 

tiSttlSB OB t2i« foundation laid h y  tfio anthora o e t^ U a M  tiio 

rotation batiNam aggtogato atakttll^ and faarftioto nrlntAatinn. tof lle it  

In tiia oork nao ^  sftanuptloa that Inolta ntnarat naa kaoli&ito. 

fartleto oriantatloii ao praî oood Caganan ro^otr^i a flat|r olay 

aoci»lwto^.

ItapaBtlaliod atoetacon a ^cro g ra ^ tn tba Ihyw ttsam ea: of Â roaoaqr 

end floit ftetionoo of «  a t«|tt « » t l  prfEHftta mttmsx.0d  noar M «a» CMm 

î bow tfiat ooil aetun to of luratinlto^ OMroaa tlw o^ro*

tfto farant amtoriat lo oon(MMod v i  kaltofolto. faot work in  tha 

t qMsytaw n ahow tiMt adUonniiogioat antIjnMMi ffif e&a »«|Mrolyta iawarialily 

grooa i t  to ko fuittoyoito. B a t l^ it a  nimt futty ^pdratad lo rosdily 

dlotingidobobto tvm  otinnr keoltn islnM'alo*

At cbo tlaw Itiio nook out Inttlatod 1 ^  fuaotion tlia kaotin 

S i n a r a O f  Kaoaiian oeito roaniaMi tmsnoiMo^. fba poop«ia of tdkU



wort m » to tW f frablMi, in  «  aattl iwy* ^

f^e »lM tr«t«s3r af • f « »  faU«t*d aaltt* four «uii« obitetioo* taro k o y t

la  etsA Aurias *b« tnvootisetioai tboy atrct

!• To fMOitirol^ lk» kootta odUwrel «t«cloo

S. to oooortsia Alfforowsot vitfAo  tfooiof oliwMnror pooolbto 

3* To Aoetitsino (Hffwoneco ta 1cj»olia atoMsl caac«a£r»tloo 

«• a foaetloa ofi

« .  ootto and tiM ir aoooelatod ottmeo, siOd 

b« iiatiai oAldila a ootl froCtlo.

A. To charactarlso M il Vaolln» in  tansa of thair 9U£c«ptl* 

blllejr to U ttteo  osqpaaaion (oaUtloo)*

AdfvatieM ta e li^  vAxmstlo^ have to goaaral {uorallolod advnMoo ta 

tootrtneotj^tloa ^  toeltoifttea* triOBC e« t940 aoot §oil ehar«et«rlM* 

tioat la  Beacti vm f hMod on dbocdeal ooaljrsco* Tbta lad to groat 

eofihefit on the »iUce*t«ifatoald« ratio for elaooific^tioa of ooita* 

la  tato a difforentlai thocaal e|^ar»tua waa laataUotf la

tho Bepartmrcr of Asrteuttural ^^topAotry cad 8dlla« Sdcatlflsaetoa of 

etlacraio Into groupa auc  ̂ «• kaoltm, l^droua «aid«o of iron «ad alo* 

ataaa atid ano«tie« «»• m>€% poaothla thto taatruBNao r̂ la  lf5 f the 

preoeat Otpartaent of Agroaoop and Soil Seiameo acfatred aa X«v«p All* 

freettoo tatiie tditeai »ada nore Aatatled aaparattoae poattbla^ ead oalp 

U at yorr tha Botvarftey o e ^ra d  ea alaetroa etcrooMpa* ISUIb iM t 

tm trm w t U  ani<^ty aoitad for tha of the heolU group g»hHS«la. 

liharasa aarip tfrraettgaeora hstad thair a li^  aiaari!logical atudiw an 

alisple €hmtc*l Mwlyaaa, pveaaat raaaerehara Mitllaa ehoKiaal 

eawtyaaa f»gethar vtth oedam hoetnsaanfea.

s



I f  « f  » n f « r  fM lliti* *  ami Iwtrweees U  lM l»f«t

t* mXmf wmmmakt wDMttiSllU^r lui wmtasfid MaffiM i t  •faatty 

latartatt.

HMf Sewwtlsaeer#, fwat M i kam f«U  tkat tiw iMHtiiM

UUate p t«rii» m  tit*  far tba wtmif «f  m il *laar«tmgr. Aa

m  aanaf»ia« latMi ( I )  aUlaMMl tb*c Daaaaaa tkava aslat ahart*vanta 

r«rt«ti«a  in vaAaiatt, alaaa «ai ranA waataalHan, taatara aai »t*» ,

flaa tftw aiAii aiVMifcMa «f  aaaaaalMlltsr <m aaqpUai ai«aa» t« la 

l»aaaikta tm aaatwta tlM ralafta* lia^artaaea af tka anrtaklaa ara 

iofataai ta aaattiariag aaa ta aaarctlaa la tka ZaUaia.

fka avaa aiialalat M i faaalac farallat tm Kfrngm faliA m  tka 

Xataaf mi 9aSm kaa Saag kaaa aa ftataraatiaa araa yiaatdaa cka 

•aiaaaiac «fitk aafiieiaafc aataaftal far ^  ataijr af aatta aai ftaata. 

i aaaoaa af tka taraa aaaoat af tafanwtiaa yraaaatly avaiUkla aa liiia 

aita» ayabaaetla aall aaapllai aaa aarriai aafe ta titU aaaa.

la  tfIS laaaka (1 ^  aaia a tkeaaaah flartatia md aaalaglaat atady 

af Hita araa* IMIaatag l aaaka, Cktaa (f ) aaia a iatailai aiAla ata^f 

alaag tka aaaa traasaat* U a  aatt tatatyvaitatlaaa aara kaaai aaetraly 

aa tka akaataat eei^aattlea af kta aaayla, aai kta tkaaia aaanfaa 

U ttla  at m  ataaratagiaal tafavaatiaa* tka fait taraay af tka tmt  ̂

rttary af laaaii (f> Itata tka Malakat, liakataa, Hakiam, lakaaa aai 

faalaa aartaa ta tka araa aaat af Ityaya OuUk* Za lMt*lf6a tka taaal 

fatt Caaaanrattaa farrtaa rkarwiBfcly raaaffail tka aait ta titta araa* 

tka SAkaaa aaa aat raaagnfaai ta tkta lataat aapytag aai ta ita ytaaa 

a aaa aartaa aaaai Vaiyta aaa taatatlaaty taataiai ataag attk tka aalt 

eatAliake* Ifaaaaa aartaa*

4



A M il atenito«r« ttody by CagMwat (7) «»• waOa cn te ilf oollttood
i

£k»« to it  taott tXM  tod h it  IN rty  im rk «a ia t ito t  to  too 

aia«r«tojor <»i them  ooito*

X m ortm t ia  «U  thm o toadim  I t  too tooomlod ehtam ia  ototo 

V ito  totoi* ia  o lia tto  m  mloaatim* la  to a o fv l too la v  in to o  Itvo o o l 

em vyioo too to U r tod lo vo t o itoo  io llovod  hy too BaoU rotvvK iaovt 

lo to o e l, id iito  ia  tv ta  i t  toyyaf *ho Bm dt X tto to l la  to t v to to r oad 

Hlghm tU to tfd o t. lo yoad to t BmbIb X tto to lt, to t l aadtotyo i t  tto o p ly  

di t t oc tod tod astama oovMrtd m a tl o o ilt bttoao r«vo« Xa fcht tta w ilt 

« ro t, hovtvm , v o tl dovoltoad t to lt  a m e tio a ttly  ««a be f oiaid, amt o tty t 

« l to t %  h o riio a  ftm  to tm  amtXa h m t bma otXlod o m m tt tU y«  ^  

B totvoath CSfl* Xhm t vavkort hmo fahUOmd to trta ah  tim d io tl

tod tA a tte S o g ittI dtfet t f  t o t it  mofXao* to |tto U to td  tto o tn a  miamm* 
gteyht ia  to t fctadt o f Mr* Bemyvohi Ikm n o f too hafgaamam af d fto * 

aooy m i tidL l Boioaeo to o t voU dovoloyod hoaomml y Itto o  ta  a aaamla 

ooUotood fto a  m to to  m m *

the  h io to v io tl domlBpim at o f to t aiam elogy o f k m tia  i t  v o lt 

domaoaftod ia  totoo a i oley aiaMnmlosy, t f  vhioh oao v rto tm  ky Briaa 

111) tod totohm  oditod by Brova f i )  mo om aylm * h h tt io  Uokiag ia  

too oo itam  o f vU y a ia im lo e y io  aot tafoeam ioa oa too tom tiorry , 

t t t votm o m  w yo ttllo c rm B y o f bvt th t ir  fom otioa  m  toam io

la  oo ilo * A fov to lo rn m  vm kt v l t l  bo o itod  hmo* fiO k to ly  too vooe 

fom m  y to lio ttio a  m  too goamio o f km liao  io  a pagaa fey Btod (U ^*

Be ototod to t t  feydmtod h e llty tit#  fm a t fey to t m tto m la i o f fo ld tym o* 

Bo to to o itlo o o  feo tvooa lydm tod htlloyo ifeo tod k m lia ito  vmo ovidoat. 

io  t lt o  m atioaod to o t ao m ttm  id ie t too la c ta e ity  o f looOhiag, oma 

to o vt too fo ld^iym t had tltm o d  m o y lifto ty  to  feydtttod fe w lltye ite , toe

s



n l a w f  e« A l«a«li«4 «a4 kgr*

Ar»t«d an»Movlt« tik« 4m»* t « t U  « f  «1«r1«b, stUfia and tn ««r m  

ks^Uttlta, buK t5w ê dbasdUini «< &¥«a«f«r of siU ota  aod sIimUrio firoo 

• 2 fl liQPor sorooeora «  ty l tyjns i t  <»Ieik»«u fi^nra cooditioiM fmor 

Ch« foamatioo 1̂  Stidra&od voek hiji^ id  ikUmi

c o o t^  Floldt • kaolin oL^r eoerwyfltdlnglF io ktolioUo* Om - 

veetoljr, a oo«k loo in  «tea f  io l4t «  olajp H l^  ia  lordratoA IsollaFtito.

folliwtac ^  «q|iMaaA }tc%oo««4 tgr S«aid» BaCot C2) ootelodoA 

ksoliiiito i t  not «oI4ob£ m «  otatliaarits rrodoet in  8m aU 

1>oeeotf I t t  6oewt» proB«al««ra» w m em ttiM  me M rlalio^ Um i i m  

ffemimd oio* itnsod firat |N»c«toi«m»f«14ifuiro» aoo hoc ocaaon la  tioi 

lolMidt. Befiot FtotoRH^lF nwH; Imvo h«cn omto of tftas4«*t (20) «a«

CSB) policetionc obao tlMt tfcatowont aat aedo« tM b 

paretM i ololaod IwoliaUo la  tholr MOFlot. Ota cea oaljr so itt Chat 

teCot alarlF aitoooacod th* ticc of tht ttia  loŵ otto la  rofaroato to 

Kaooiian afUar ooolnt th* rM M lto af Hit tfaml o«rk«

t e m i s  a tU g f tM i  to i4 «M ii^  the oiatral coatcifcuaafc# ia  aolt 

oolloidf fecooi o»d«r BcMeiiim oM thatiai ttadUlaaa, «ad idltii data 

attained tinreuth dNaioel MMlraoa ead AOfaFdttttioa atadiaa, Ha caaelaOM 

tibac anC«r Vsaaiiatt cmditioaa iM otUlta ootfteat of eoil colloidt 

doeraaaod oitli ianraaoiat vaitfalt*

Weahiorth ih  ihudlod the caVMda o la |«  aollaatad fa ta  dia 

acaat o f tha Xootau R «t^  the Xalaad ^  (Mm. Xa tha ic dloaiM itioa* 

dM c liv  oat iA a a c iito i a t « adtetara o f ilU to , a a a a ll caooat; o f 

k a o lia ito , F lasiaelaai» aaf Ofofaoa* fh a is  U m e e t i t U s t i t m  amra baMdl 

OB 1 - t^  A iffta fttita  fa ta  (aat iiittt» M  ia  Chair paHlicaCiaal «ad

6



f

fotfoipni^to wotc iaurottiog  SMdo hy tiMwa

MtdHMNi la thair aMawatiao of iwottaUa fociMtlMi atoni dw adfat « f  

f l« iiM t a « i Mryafcata* Bomi i f  «Saa praira thaw co b« «aava«t» i t  «aa 

art A iff lM it for dMn to aaha a««BAi a atatewHtt baeaam at that ttaw 

dMp naaa aa daaply im m tm i i »  tha hallayaito^caaitaita (faaotiaai.

Sp ta thia paiat wadH ha# baaa aalA M i t  twalia la  iMaa»at« and 

aaa aiapSp aMUMUi that «Aaa«it apaaiaa a iih la  dtia ggawp aaadlty 

idaatiilabla. t t  ia tma that bpAratai kallapaita ia vaadify diMtia* 

gtttabebla in a  bwaSiaita. St ia  ataa hnia that idtb pura, «a tl aayatal* 

tiaad aaaplaa ipaty t it t ia  didHaaitp i t  aaaauatarad ta Idaotiiyiag 

baaliaita torn IwtSapaiaa# IM itifia a tta a  baeaaaa a aaat ppdttaai abaa 

ana ia iaaad n id i adUaeiiiNM a€ ftiahteeataed* pnarl^ aiyatalliM d baa* 

tiid ta  and iMtlapallM ia  taw aaaaaatratiaa*

A papar bp Baanaa BtkAJU C0  aaaaidara dm prdrlaai af baalin 

tdantifieatiaa ia  aaita. fhaaa aadMnt a t»a t  tha aaa af dM hk 

W(KiUmtim «• Ml tadaa far diftaaaatiatlag Iwdtiatta hnai haltaQMita. 

9iam ta baati«lta*a ptMqp mm^Ugy, aaaptaa artantad ataag dM m  

ptaaa laaba tha vaflaatiaa ia  M*ooy dtagtaaa.

M ta d tip  d t llA  hata raviw iad th ia  paabtan «ad aaaataMd d ia t 

aa annh aa AM i t  avaa aara o t  haltagptita may ba awwrtadMd ta  X*awp 

diMpraaa a f InittagraUM HtM ittaita idahwra. fhap wart a f eanraa rafMnrhtg 

ta  dM di«(pnMa «T paad tt aanptaa. &  ^ a  aawa papar B tiadta ir A t 

attaapt ta  aaha a iha tp  bat m rbitiravf cad aaafttt d ia tla e tia a  bMMaaa 

dHMM twa ataacala aa atarta tlp  a m q ^ la g ia c l dHwataaaiatiaa* la ia d la r 

H  Ate B# faathar tp  a ta tla t th a t tha faaa tia  iratatlaaahip batvaaa 

p ic tp  b M lla ita  cad tth a lw r ha ltapa ita  prapaacd bp ia ta a  «n l Baaar 

ia  ctt mmmmmsy fh a ia  aaawant  JaM dfjr tapacttag hMra*



a
pMMMfc utltovo m m U0K that tlM **si«Mtlc raUtlMMhao** of 

latao and Conor to an unooooMety ig>aU£ic«tioa« tlMt a 

tMoUttUo fUhot ohidi io hagtaniag fee earl or cotl a»l oatjr 

(or nty ant) owoafeaalljr attain tda fully doooUpod halloyoito 

focn» ofaottld bo ealXad hellogroito aa oeon «a a **algnl£U«at” 

dafroo odt to llint «r  ouoltag hao dovolopod. St lo dUfioalt 

to gino a pranioo dofiaitiOB of **olgnificant** tn thia oontant» 

oni hitoin l&oo tbo nmwrtotn boundaty botwaan kaoUaitoo and 

hoIUyoUoo*'*

It  io gonatally oonBodad ^ t  ylaty kaelino (loaellait*) orihibit 

dtoordar with roofoct to tha h anio aharoao tdbataff* curUd or fotlod 

fOtno lhalloyoitoa oahiblt otodddag dioerdor along botii o and h anao* 

Kayyily far thia arltor* BrindUy § L ^  8* «ao otap fsrthor and rojoot 

ehio rotatlonohip oo a ganarollsatioo* and oonoidor tho pooolktUiy nf 

platy fotn ogdbdbitlag o and k onan dioerdor aa volt* On ttdo baoio 

Briadliqr gg, §X̂  oOBIoot that platy* and tadmlar, eorlod or tadlad fonaa* 

Icraapoetira of atacking diaordar, b« taraad kaoliaita and twllapoita 

roapaotimly.

Ihia diatination botuaon kaoUaito and helloytUa o lU  tm oaod 

tdareuidMMk OdU tiaaala*



m s m u u  m w a m a t

••it I t  H ii« nwWf matm a»lUt9Wmi m  m  « f  Mlitt*

Vour t o i l  tNHNi §gm Xl|49«  Oulcb tcMHNMt* m  M iU  is

«iki« tvMWMt WMW t m m r n t r  m tm W  a  Actsil h f  Che H m tm  m i

WmnrUmt

f h U  fpTftiiMCtt U  hmmimA tm  Wtm m w t fcqr S i r 9 «  O M U ii, to  Sb« m t t  

b f  nmW rnrnm, m m *  %• am  m m  i f  r.MitfcwiWi«i m d m m  m m

h f m  fiS o M U f* *  iM K ^ . iiM a c th «  mimm  M il e «rie e  <tt » CTtb«A  is  tli#  

mm* cm  mmim* mmrn* mm ifaSMMt mofim mmm la e to te i is

0m tiew ^.

f is  Bm Im  M il  mm  M S fl«i « t  • t its  «fqNnHii»tt«lf «m  m i • hstf 

s il«  sM diw igt m 0m m tU m f tM M TBtisK  €mw m  XsImmss.

Um m m m rn  « l n  wm s ra f lii •« t « f  s< tl»t C AftU  trs it  asur 

fm m im  V «lS if«

tto  WaUmi* irn m im * mmt ifaid«sM m m im  is lm t « »  iSm Iss ttuMis 

immmA* 0m Wmmlm ts  cIm SoMU; tststsl, m i Cm Wmm» m  0 m Busic 

isnratiaiM  tM rnU*

0m mwnmimtm UssttoM  « f  M ils  SM flM  m «  0mm is  fisars

I*

ffMi ffiM its  iss« ri|M l«w i siTSs m%m mm tm m  im m  0m  t o ll Ise Tsy 

o f 0m « f Wmmtt «a i mm to s liito i is  th is  toM ia  to r mmr
t0kmmm to  tiio  »oo«Im« to  imsm«1 «ii« a s ito  a a ts a llf aaai is  d iia  

is ra a tifa tia B  wora is r  a ll fra a tia a l fiw fsaaa s a c rlf ito s tis a l to  0m  

lA H w rS ftiasa  tto a s  iM rato*

too iM m riftIss of tlM mmtmdm elaf ia OMaaSiallf tost girsa is

iN M c tk  Sm ute « w  *■ a iw tt O O -

9
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University of Hawaii Outline Maps, No. 2—Island of Oahu

n «a r«  1« A map dbowftog the aiffraadstata loMtilema « f  tb« 
■oil fuNHEllttf imlviiad is  ^

K « mioTml 
KA MlEiawmii

a « la ^ iiu i 

y  •  faalOR

II «  ItoltiitiM 

C •» Gsrasdc eley



X» a ll aaila, amayt far «Im Halaa aai tka aaraaKU alay, tika 

aorfMa kariaaai «aa cwlfttaatai aai tka iaarliaattan H  kartawt ta aara 

i9fliaakla* fka Ay kartaaa ta yaaaralty at laaat taa tadwa iaay aai 

tlraa taalaiaa ifw A| a «i yrRt ^  tiia i|  af tka arteira l aaila.

I* Malafcal fiarlaa

fkia aall ta r t i  ta aalar aad aaaara at tka aylaai a riM  at ata* 

aattaa laaa tkaa 1,900 faat aai ta ivy rtafaaa «t«k  ratitfalt laaa ckoa 

99 taakaa. St ta ftaa*taat«rai bat aatraatly irtakla . 1^ ta aaarly 

am trat ahara aaa«ltt«>tad M i affaraaaaaa likalaatly wttk a 

aattM  tkat kaiiaataa tka yraaaaaa af maimMaaa dHUMiia la  tka ayyar 

yart af Cka aataau

ts a m a -B m d e U iB

A| CN4 ta* karfc«rai  a tlty  a lrr tiMk a aaidt m y  ftaa ytaly

acraaturat m y  iriakta akM airtat, aaayiaMta 

liMa ra ti affarvaaaaa rtaSaatly aitk % f^ i 

y « A,0 ta  7*0.

i|  ta* la i attty atay mMk a m y  aaak aaaraa yrtaaatta

seraemet m y  friakta akaa oaAat ar ir y , aaa* 

ytaatia akM «at| affaraaaaaa atalaatty lAck 

% 0^t y l  0*0 ta 7.9*

1^ 90«40 ta* kai attty c li^  attk a aaak aaam  priaM tta

Mvaatarat ftrtakla akM aatat ar iv y , awy 

a ltik tly  ylaatta akM M t| e«ataeaeee atataally 

% 0y{ aaat alar aMy lM «ta  l/4*tarik» tkat* 

ttka ktaak ar iarfc»breM  eaaaratteat tkat 

affaraaaaa m ia a tly  aitk % % l  til 0*0 ta 7*0*

I I



X j 4 t«7 0  la* Baa s i l t y  etay W tti • « « a « r « t «  maBitai b lo W y

•tnwtwat w tavU l Mrs tin i is  ylsss Umhi 

Cbst sf bsrissM sMvs| firiidils t«  fits  Was 

■oist, Sliahtty yU stU  abas «st| faaaa sf 

strsstsral astrsftaiM aaataB stCli a 4ar1t« 

brsMS sr blaW fils  tliat eifeesaeeee sitb liOg, 

but tba issiAa sf aggratataa asvaally daas sat 

affarvaaaat W 4*0 to 7*0. 

e 70 is* ‘A Bad, w«y» btaas, aaatbararf vaafc rataUSat

artgiaal vsak atrsatara asi aarvasadisg 

aaweatiwred task a«raai tM k aarsa baeaaa aara 

waTBMa slW  Aaytiii fraOaa ta aatiB badraak 

at daytbi raatias Bras 4 ta 90 iaM«

S* kabaiM Oariaa

tba ta il la rad is  aalar a«l a«Mra at tba aylaada is  rwissa Ibat 

raaaiaa 20 ta 40 tsWaa af rais a yaar* tba aail aaaara at alavsUass 

that rasoa eras aaa Uval ta 2.190 fast asd it  fisa«tastisrad Wk vary 

frSabla aitb sadarataly aatl«davala»ad 4  ̂ bociaas* A a sail it  

Mdarataly to atrasgly aaU. affaraaaeaa «Uh BiOy aialastty is tba 

apyat fast, bst ai^y sadarataly kataa a da|M(b ai 10 ar 12 tacbaa*

flB g U t g M ttH rtlflB  

A} OW is* Bark raddiW«Wam allty alayi saak ts aadarata

sadiss ar assraa arsab atraatarai iriabla abas 

sslat ar dryt aaaplaatie Was aatt atrasg ar 

aialaat affarraaaasta vltb I^Bii pB 4.0 ts 

7*0| vaata aasaraua*

u



i |  t ^ l t  tau Bod a ilty  < l^ |  «m1c M d iia i btiMdv a ttw a u ro i

fp ia k la  uh«n aoU t* aM pU atte Bhm o a ti andaaata  

aa atroag affnrvaaaanaa w td i p i S*S fea 

6 .9 | vooita prtaaaa.

Bg IB«S9 ta« la d  a lla y  c l^ i nadavata a* vaak «adi«M kloalqr

atruetara ; trta k ta  iduat na la t aa day* aw f la atta  

«li«a watt anly a tlib t oa • •  affoavaaaaaea wiiBi 

baft aoaa pvottlaw  kaaa dnrk-aotarad 

aaattaea on alaaaaan pifnaoa tta it awy a ffa raaaan 

v lld i l ^ t  pS 5*9 ta  d.S t vaata aiftaw i fa t*  ika  

korlaan*

9 j $9*79 ia» taddiidi-baaon a tlty  atay aoaaoiadas aaaw oaathaaad

aaak frapaanta tk a t aata la  iAm aa riftaa l aaak 

aatuetiarai eM»d«naa t«  oaak M dian blacky 

acaaatwai raaanaiy fta «  to  plaaa «»d ftn a  ta  

to&abla ahea aatat* a U ilitty  p laa tto  av aaa* 

pU<N[ia ahaa aaC| la  efferveaeeaea w ith  

pB 9*0 to  6*S| law a r aa vaata.

62 79 to* 4- Baddlto«bxaaa* bvaaa* av gtaytoMwrawa* waathavad

tack vatato las tha avtg toa l taak atvaatora aad 

■urvauodlag M ild  nwfc aavaa tk a t toevaaM to  

atoa and aoMbar v ith  daplAif gvadaa to  haaalt ar 

•adaaito badraak a t d ^ tlia  vaaptot fraa  7 ta  

aava th«ft 19 tmt*
9* MahteiaB

tha a a il to  b v iltlc M ly  rad Md aaeara to  toa v to to lty  a f nabtow ,

aa M nu  I t  ato«»da al aaat to  flato laa aa tha narth Md abaut b iilf »way

u



to fom l toty on too oeoto* Xt occato uadkMr rotatoll roogiai fnm  39 

to to Ijitooo «  fm t ami ot oUvttioeo ceagiiig ttm  250 to l,toO foot 

okovo 000 loooU

4| OHI io* Birlrarod * i l ^  ot<yi notoroto wmUm fftmmXac

itroctw oi Ytry frioklo tooa ooiot, otiMktly 

•tiilgr bto om pltoiit toon oot$ v«ry violoat 

•fforvomoace vito  % 0|{ p i 5»5 to 4*S| roots 

voey nuMmmui*

i|  9*84 to. led o llty  eloyg omk ftoo bloelcy otouotoroi

frito lo  toeo «oiot« slightly ottolgr ami yUotio 

toon oto| v«ry vlo lm t offorvoooaiMw wito l ^ i  

fS S»0 to 6*$% root# ooMOtowo*

•g 21*50 to. ito  o ilty  eti^g aodoreto ftoo to ommUIiio kloofey

•toticctiro, iim  ia ptaooi toitolo to omto to rn  

o o itt, o lighiiy otiehy ^  »0d«rot«ly ylootto 

tooa wot} vtoioot eifesooototoo vtth l|4j|» 

•toottolly on 1/4* to l/i*lato j^rolttoito 

oooKroticoM tod oa btoto ooottofto on oloimiio 

plotooi {A  5*0 to 4*S{ tow tnoto*

B3 30*70 to. Rod iil< y  ol^Vi «o«k isodiwo blomy otrootoroi

fxtoblo tom  noi«t» a lifto ly  ottoly m i ylm tto  

tom  wet{ woak or ao oftorooomoco with 

bU to  cmeretiom oad oootiato woialy «b«M tf 

pB 5*0 to 4«5| f«w roots*

14



B n  im* * i« t ,  bvoNR* aad ycllMt w a th w d  i««lt fcatip

vaCciaiag fih« •rIgiM t taUd cadt

aoraa ayyot ia  diia bariaaa e d  ianraaaa ia

ttttHbar «m1 BiM  aitli dapdit aaUd M m ic  at

aariabta dapda graatar dum S faat*

g«rt—

ttlia aall aaaatata af cad aaatty davalapad Xnde faroagiaaiit 

lataaaia dwt taaa a ailcp fciatU haaiaaa «ad a aUpar Mapac* 1 

haciaaa. dkB aall aaBora aaialp aa tha lalaad af Bdm at attitaiaa af 

S90 ta 1,X0B fad« tat t«  a llMttad avaa aa Xaaai ia faoad at alavatiaaa 

af 2S9 ta 710 faat daaa aaa taaal. fha aail raaaitaa ca avcaaga

•naiMil praaipitatiaa taagiag fcaa 49 ta to iattaa pat paaa*

team iJB iiS B U atttE  

A| 9«P la. >wrk caddiali*tcaa«  aiUy alap taaai aadaratatp

davalapad wdioa gcaaat«a atcaatarai friatta 

cbaa aaiat aad aaaptaacia «haa «at| pS S«9 ta 

#*9| raata aaap awawsewei tmi a patplidi tiaga 

aad aaat.al.wi glidaaiag partialaa af c iU  ar 

aaap tiaa aaad.

9»i> ia* lad a iU  laaa ar aaap fiat aaaty iaaat l aaaa aa

aaap IPiatla dwa aaiat aad aMplaibit dMMi «at| 

f l  4*t ta 9*tf raata awweaaai aap aaauia aaall 

iaaa eaacrattaaa*

Ijll 15̂ 10 ia* Bad ar aaddiat -taaaa atltp atipi aoapaat ia piaaat

aad( ta aadaaata atadiaa ttadqr atraatarat aaap 

flaa dMMi adat aad aiaplaatio ataa «at| pB 

1*0 ta 4*9t frv raata*

u



u
B«4 « r vaMiatHwrnm a llc f «U y aS aiU r «• katU M i 

bat |«M  M M fm  i«  yU««*

• } « r  C| 40«60 in* l«d  ar raMiabMvam a itt j aUy a te iU r ta Iwrtaaa

•aa 9at aaair i i i l t  aait aMtharai vaak ftraga— >•» 

C2 60 ia. ♦ tad, yaltaa, aai braaa aaft aaatbarad rack tkat

rMalaa arittiial raak acruBtarai aaatk««f 

cMtarlal aoataaaa aaUd raak aaraa iaaraaaa 

&a amdtar  liUk daptki badraak aaawt bataw tO 

faat.

S.

Ik ia  aait mmmm m  tka waatara alaya af ^  laaUa kaaga aa tka 

SaSaad af Qkdw. fka rafafatt raagaa ftm  79 ta tOO iaakM yar yaar. 

•taaattaa raagaa fiEaa 900 ta 1,990 faat j^ava aaa laaat, aad cka aait 

ta akaraatarlaad by a atnklagty g r^ia k  A| kartaM aaar a k ra U a a tly  

rad • karia aai fka aait ta atraagly ar aaty atcaagty aeid tkraagkaat 

tka aaltan aad la  aM t ylMaa kaa a f  iia  tayar la  tka aiddia af tka B 

kariaaai

0-9 la.

t| 9*U la.

Satk grayiak«traaB allty atcyt attaag aadtaa 

graaatar atraatarai friabla Maa aaiat, bat 

aaakly aaaavy akaa aat| |« 4.9 to 9.9| raata

Bad alti^ alay af aaak fiat ktaaty m aatarai 

frlikta akaa aafat, tet awakly aaaaqp akaa «fk| 

| l 4.9 ta 5.9t raata aaiimaa.
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33*42 ia .

« l  42-60 la«

%  i » .  +

24*33 ia * B«4 • ilC i cU f « f na iarota aadian H laalv atunaatarai 

f im  ia  pUoa Me h rtih ta  to  e ra iii aliaa aaiaei 

a llih e ly  ioaary Whaa a d } y t 4.8 ta  5*8t faw 

caaaa.

S to ila r ta  B | bta taaa Htm o r atoaot frla b U , ia  

yU ots faw roota*

tad §t%t̂  eta f o f oaak w d iaa blooicy atvoetaraf 

frU b ta  ahaa ao ta t. bat aoakfF aaaeay aAuM wat| 

yC 4*9 d i 9«9| faw ro o u i o la f aiargowMi t  ao ft 

t ii^ t y  waatlMNroi rook irapMoka*

Tallo«» ra4, «al fr« y  aa ft aaadiarol ro d i ra ta l**  

iflS  a rig ia a t atraatara a * i «naloalas a a lid  rock 

aorof} gradM ta  ao tld  kadroak a t graat

tgMBlifi %\67

th U  aUy aoaara oa Oato etaai tka eraatt of Cha Kaolaa taifa aadi 

kaa baaa ragHNTtM kjr Waataoatk itfk to oe«ar fmat tha kaad mt 

Waikaat VattiF aartlnMnrd M  tka alatalty y«H Xaiaafoaa* Ska 4tiF 

thaa dry ia gray ia eolar aad a tisht ta mmHm aaottal gray akoa 

aot* Ska vammt raiafaXi ta tka araa rttayaa fren 290 to 109 indbaa, 

takiia elM ataaatlaa raagaa heoo 2.t00 to 2«900 hM:.

fiMfk ant o f yoaQr aw to rta l 

L ldht gray o tiflrt oaMftva a truetara t faw aosrao 

roota*

<hr^fiili*krom i e tiy  diat loaka Itte  a t|^ karta aa 

o f a FadaoX*

0*3 la *

Ag 3*4 ia*

» ,  4*7 ia .



ty 7*19 is* Bvshs « l«y  ^  SMk H m  tuibeagiaw blseky

MsttBturat irtabla Was salat* 

to is* ♦ its lla r ts tba i j  lieriaas* Iteay fiaa vssta*
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tba aoll aaafl«a sava aallaatad fvon Wa flald, f taaad is  pUatia 

baw taleas ta tba IWarataay* tba Maptaa aara fbas alrWrlad. 

BTiiabait Wtb a aaadas valt«r «b8 aiaaad thBOaW a SO*saab aoraas* liW  

aiavad aaapta aaa tbsraaibly stsatf «s8 atarad Is as «ir* tlW l battU.

A Wb<*aaapla a fta r fisartarisg aaa tbas traatad a iW  î pdratas yarasida 

asd a iBa d ra ft at aaatta aald ta  daatroy argasla a a tta r. tba t a il 

aaa m fa ra a d  by tba addUlas a f aadlas bydraWda. tba a li9  fra a tia a  

a f tba aaafla aaa asNsWad by aadlsaatatlaiu

tba aU y fkaaklas ata fwrtlMS traatad far tba raaaral ai fraa iras 

aslda fallaaisg tba swbad yrsfaaad bf JaaWen |)U9. tba iras astda- 

Ifaa aaafla aaa aaWsd tbtaa av sara tisaa W lb 0*f X BCl W aatarata 

Wa slay atW  Iqrdragas. Ifitabatt asd MaWasata CU ) raaaBsssdad baatisi 

tba a tw  auafaatiss aUb 0*9 1 161 W yravaaA aastist «T Wa aalfldaa 

ta tba rawatsisg fraa Iras aslda Wieh pr avast fartbM: aalatloau Attar 

aaablw aitb 0*9 «  M l tba slay aaapasalas aaa ftartbav traatad far tba 

rasavat af firaa lAUm  asi aluslsa. fa da tbla Wa bydratas»aata ra fd  

aaapld waa aiiapaslii is  a SI aalMlos af aadisi aarbasata ts a 100 si* 

aastrifuia tWa asi baatad at 09^ 6* far abort fiaa siaataa Ui a aatar 

batb asd aastrifrgad aaaardiag to diraatiasa giaas by OBbara asd 

flbaaafcl (paraoaal tawwualnatioo). far ibla psrpaaa, Bloa and •arela 

ilT i Mcoaaasdad boilias af tba « l«y  avafSBatoa vUb SI tadiaa aMbasnta*



JMtoOB (U )  la  hU  aaHwd far tiM ta a m l « f  alUaa m i a la - 

atoB tx m  tm  a « r la  reeaaeaaded balliag 0m  mmwmmim  «itb  2% aadlw 

onrlNHHita ia  a wUJml Hmk far toaut fira  afawraa. Aa far BailiiNata 

m i JaeVaaa < U ). tbaf to il tto  iraa aal4a*icaa aaafta v itk  190 a l» 

af O.S S M B  ia  a i aator far aaaatlf taa aaf a lia lf ttlaataai

fto  iraa aaiAi^ a iliaa aad alaaiatHhraa aliqr aaa feiSlaa aatoad «rtUA 

7Bl aaataaa Xallaaad i f  taa ar vara tiaaa w n k im  « ito  lOOA aaatoaa 

a atil ftraa of aalta.

a u tfq w it lil JtH H nw i.m teU B
Piffaraartal tSwaaal aaalfaia aaa aaa as toCA too atola sail asd 

tiia Iras astda# ailiaa asf alsaisa"t raa aaaflaa Oalf tha aaaani 

tortaas a n t to tto insfaaa toriaas aaa im U M  is  tto atodf• tto 

aU f MMfto* to to ll «• tto atotaatad atota sail waf la, aara gra— I 

to Mto Itoaato • lOCHaato aiava asd aras»dri ad. faar  traldi af a grr* 

af tto aaafta ato fUsad is tto aaafla toldar to Cto diffarastial 

Ctomal iqyyaratoa ato tto farsaaa aai toatto at a casatasi rata to 

affraitottCalf 19̂  pm adsoto. Farsaaa tangattosra asi gaWrstoatar 

vatoisgs tora caaavdad avarf stMta* tiM asdatlMniia yato araa totoaos 

AfO*KW  ̂€• aaa maaorad altli a yUadactar asd aesgtoad agaitot a 

laaUwtta atasdard (AfZ #S) far gatotitatiaa malfiaa*

A tfftg g fc la i g B flw lg

(1 ) fataaaiw aad Mag a a a ifaataratad %raiassa 

•atamito asd waffisttlwi*aataratad alidaa aara yrayarad as 0m  Iras 

asida, ailiaa asd eluatsetotoa awaylaa as aaatf toriaas to aaali to tto 

•is sa il yvtoilaa aallaatad* tto  yataaaias-aataratad aayla  aaa

19



ailalysad a£t«r hoae tre a d a o tts  of tV^, 32K>* anA 590* $. Tha tBf>gaaalaa* 

aaturstad atl4« «aa praparad by a m a ria c  tba apaabnen am aba glaaa 

altda aa toa aanpla hardly dt iparaad «ftav ncgnaalMi fwtwatlcn. 01y» 

aolattao a»a aaaaaptljjhad by pafnlttiag toa atida ta apsillbvata la  « «  

atkyUma gty«Mil*a«toratad atmaphart at 70* C«

(2) la tc ra o U tia a  aw lya la

ta ta ra a ifftlo tt oacl^rU  an# Atm naeaadisg ta  tha nathod prapaaad

by Wndii aaalyaia aaa daaa aa baMi toa ahala a a it sad toa Iran

aaida* a iU ea, a id  alnafaa» fifaa atay aaapta* Oat grcv a f tika 100—eah

a traanad aaapta «m  araaad a tth  0«f p t* a f pa taa tiia t caauta aayatala 

ta  «a agata iwwr tafy  h ria fty  and la p t avar*aidbt«. 2lut atUtiy wmm aaa 

■aaarad aa a glaaa aUUNi tha aaat aaataiai. fua  drapa a f aaMaat aaa

drappad aa Ito i aaapla and tha taraatad aaaplt w t X*rayad ta  90 dagraaa
" ... 1

2 v ith  a Oaipnr aaoatar l* to y  d lf f r ac taaatar  aatag aappat radtattaa*

fha  irm  aatda* (Ni>ltic md «toniaR«ftrta aaapla aaa dtpparaad ia  a 

aidMfieiaat Maawat o f aatar m  th a t tha ao la tlaa  eeataiaad ip p ra a la a tc^ 

0*011 a f tha aUy* A drcp o f tb ia  aappaaaios aaa traaafatrad to  ta lla -  

diam f l la»aayatad aeraaa by aaaas o f a g ls ia  tOMO pIpatta* tha  aaaaaa 

aaa feapt ta  a daaataataa «ai tba drop atlo iiad ta  aaspaaata* A fta r 

a llf t t ta i tha aar aaa ta  hey ia  taa data ie a ta t aaat*a ig h t, tha aaraan 

a»a tatradaaad iaaa tha ataattaa afltaraaaapa and taa al aa traa adUnapnph 

• f  tha apaataaa tahoa*

ao



uxsvts m  vuem sm  

Buriag tho mmcm o f ro v iiid a g  tbo to t t  tad d ittu tt ita *  U  a lto t 

b t b tlp fttl fa r tb t r t td tr  to  ktey to  toad the t o il t t f wage to  yw to ita * 

X b it mbmmb* i*  m fd  ty  a f b is  rtp rta ta to tita  yratoU a t f  tto  M tlto ti, 

to to lM , to h U v t, Vsaam, f t t la t  ta r lt t  tad tb« ttra a lt t l t y t ,  l l t t t d  

to  avdtr « f teem rtaM  uadtr to o r tttto i t la tttto a  tad r t i i f t l l .  to t t  

ta to tr ita a t tM M irttly  a it l b t aw lt b ttotaa td ito ta t aa ab trt, tad aaly 

la fr t to ta tl^  bm vtta  aoaeoBtis«at» ta t t .  tom t a f ir lt a a f to tt haa t la t  

b to tt lia ttd  ia  to t a rd tr a f to t t a il ■•fu tat a a t to tt g a a a a a l  trta to  

e ta  b t t to ily  t t ta  tad tfo tto te td *

la a tt d lJK tffliitM ii t iw ^
tiM  Bm ty to tt  o f tot to ftrre to d , t iU t t  tad tla a ia t« fr« t, I ttm

tlia a  S a ia rta  fto ttia a  t f  t t to  h ta itta  t r t  to tta  fr ta  n « « rtt 2 to  U *

to w att ia tC taB tt to t n tcaatiaa^m torm td tad y tya tla to d  aaamlaa gtaa

tfty tr to to a ly  I t t t  fa r wan yttto* to la  « ta  bt attvtoatod to tot to tt

to tt  a ty a ttia i a a t e m a t im  ta v tria b ly  rtta lto d  to tU y  f lm ta lt t ita  md

y r ty tr ttia a  a f t lid a t i f  t r ita t td  agsrtflatoa ata  d iif ita U , M fto ttt ita

d&egtoat a to ra a ili t  am to tU  t ta t t  m  to t M at t l id t ,  tad d ifto r t

M fy ia  to t i adl M ttd tvMtatato* to y ta t t t l to ta  tls a ifte ra a  t watHrt

a f I t l i t t o  a tta r itla  tm  y tte w t, to t 10 I  tia *  towryt aa a lto  la c rM tia g

t tv t r it y  t f  dabydrtttoa, i« t «  at tat gaaa fm a A to  B«

to «Ugtaa e, to t M jt r  y ttk  to r sibb<tok« tolto  aM nwlly tyyattf

a t lt* 3  d tg rta t I  •  d istyytm e* to  d itp rta  B to m a tl d tttra ttia a  t f

to a lia lt t  m ta lto  to  to t d iM iy tm m a t a f to t 7 f baalto Ito t to ld i

aowit a t tp y tta iM ttly  t l * t  dtgm m  I  • •  A lt t  to  dtogrm  B tr y tto llto t

bydrto t «atd«r liam bma dtttrtytd tad to tta tm l taly tot b tM l

I I



vaflMtiow af aiaa aaa avidant.

tmk imtamttim aadar eoatiroltai aandlcion aaa ba otiUaad aa a 

naan far quBncUattaaty aatlsKtlnt tU f  ntaoral eaacantratlan. lacaoaa 

tka Una av yaab iatanalcy dayania, aaang aClMa tfalnga* vpan yavetcla 

aviaotaclan, yraiMnrtiatt af tfea nineral aantainad to tka aanplt, aa nalt 

aa tba eaawat af Cba ntoaaal an Cka alida, no aonalualan ean ba nada an 

Iftmy dteta atana* Baaaaaa, barrtog gxoaa aavtattoaa to tiha totarfartog 

faatava, carfeato gaaavaUxatiani ean ba nada vagaadtog tka aalU  af ckla 

aagwaaaa*

St to abai aaa Chat tka M ila af tka tow Bnaie totMala, ayaaltiealty 

tka Matokai, tokatoa and tokiaw, vayraaaat a gsaap af yvadaatoantly /  

toaUn aaila* Ika OMt tnptvtaK' avil waay, rayvaaaatad by tka Manaaa 

aavtoa af toa Baaie ynrxngtoaoa totaMl, dlffaaa faaa tto towr Bnatea to  

kanrtog aaaaidavakly laaa kaalto. ftoally to tka faatoa aar iaa af tka 

•unie totoMl and tto eaaaadLa alay, tka bMlto atatant kaa a ll kat 

dtoayyaavad fran tka mrfaaa havlaaaa*

gkan anktog aoayariaaaa aaaag aaila it  to baat ta aaka toan an 

idaatlaal koviaana. tka diaanaaian Pi Cka yraviaM y«raga«|^ to nava 

aMMtttogfnl if  ana aaayaaaa anly tka vaanlta af cSm aavfaaa kariaana* 

tot anuld ka kwrd yraaaad to fallaw tka dtataaaian if  ka toadaaataatly 

aalaatod tka daapaat kartoena, far ka waald fini tiia kaalto aentaat af 

to«M bariaaaa to ka gannralty ki|k«

toatoar ganavatiaatian ia ckaa yaMtoU* tka kaalto aatoanta af
\

tka aaila invaatigatod tadtd to aaavaaga to a kii^Mr laanl to tka daayaac 

iMHriaaaa*
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M O L O K A I  D E P T H  0-12'' “̂

B

I I I I I I I I 1--------1— I
5 0  45  4 0  35 3 0  25 2 0  15 lO 5 2

D I F F R A C T IO N  A N G L E  ( 2 © )

PlgMM 2* WMgay d fim c c iM i dSegmw dM ta w  dMM «w» 
a iitM i ftrwBtftmi i»m  m WmUtml d lc p  «I«P  Im *  |A) fatccdflw* 
i«tiarfltdl» caoii iw pm itw #, CB> lM«t«d tm (0
iMMtad fea 299%«, ^  haotad to 3JK^*» (0  
•aFtaaAtady gipeatatad*



S4

M O LO KAI D E P T H

L _L _L J. J. _L
50 45 4 0  35 3 0  25 2 0  15 lO 5 2

DIFFRACTIO N  A N G L E  ( 2 0 )

Fiend 9* l*9r«F difiraetiaa d t« ir«« i of low  Ihtto too 
iB&eron frcetlmi ftwi «  Ifelolioi f it ly  eliqr loa*. (A) 
Fototaiiaamtoretoi, rooo tooForetoro, (1 ) kootfd to

C«3 kodod to 939*t.» (B ) kootM to S S d ^ , <D 
aMisiio«l«w»«*tor«tod, glyoolotod.



25

M O LO KAI DEPTH 24''-36^^

B

DIFFRACTION ANGLE ( 2 0 )

ftfw o  ♦. S«v«f dU ttn tim  dtapnmo « f tlw  tiNNi th « t tm  
miamm itm tU m  item • Matdmi g tlty  iMit* <A)

wmm 0 ) kmmfi co
lt8«B*g <C> iMiitdd «• SSa^« (B) M«««d to 5 3 ^ ,



J
1-  I I 1 1-------- 1____ ‘ ‘ >

50 45 4 0  35 30 25 20 15 lO 5 2 

DIFFRACTION ANGLE (2 9 )

ftgare 3* B iiircW ioii ii«ipr«Mi at £f» l«M  tbao am
odLvros trM tlM  imm m allfiy aUf tamm (A)

ram m
UORL, m  m  $*>%♦» m  ea S ^ . ,  m

g tyw » b i^«



27

M O L O K A I D E P T H  4 3 '^

L J- _L J- J_ X X X X J__ I
50  45 4 0  35 3 0  25 2 0  15 lO 5 2

D IFFR A C TIO N  A N G LE  ( 2 0 )

fig u ra  fi* d lg fc a c tlM  diagrasaai of tha la s t fchim twa
aiicrM  fra ctio n  from a Molokci « l l t y  clay loan* (A ) 
Potaaalua^aatutatad* voob taaperatttre, (B ) baatfd ta  
119^*» <0 h a a td  to  339^C«, ( 0  haated ta  530 C. , (0  
Biagiiaaiaap»a«tur«t«d» glyoelatad*



2t

l a h a i n a D E P T H  O - l l /✓

D I F F R A C T I O N  A N G L E  ( 2 © )

• to m  f .  Xawjr u m m ttrn  iUmmm to  tto  tmm 0mm cm  
a to m  fn to lm  Bpw a tototaa a ilty  « 1 ^ . |A) Wrnum

m  toatto ta S S 9^., ^  totoad ta S S ^ .»  m  
aiaa*aat— tad, glyaaSnto.



L A H A I N A D E P T H  I 1 - 2 //

I I I I I I I_____ I__ I I I
5 0  4 5  4 0  35 3 0  25 2 0  15 lO 5 2

D IF F R A C TIO N  A N G L E  ( 2  0 )

f ig «r«  t .  X^rejr Aiffr««eion of tbo l«»c  m m  t m
item im  imm •  Uimtm a ttty  «tay» Cd) 

o i m m o t m o t o d ,  n o m  t m y m o m t o t  ®> to tiOhC*,
<0 liftatod to to 5 S 9 ^., 0 ^  m m o *

tlyooUtod.



so

LA H A IN A DEPTH 21-31''“'+

DIFFRACTION ANGLE ( 2 9 )

ftg o r*  9* X «r«y  d tffra a tto o  dli^vaM i o f et»* la m  ih m  tao 
tttenm  frM tioa firm  a LatMim a iity  a tiy *  (A) Faoaaotoo* 
aatw eted, m ea ftw » m »'tuoe, Ci> k a a ^  «e  (C )
haetad ta  $89*6., ^  liacted eo 598% ., (19 wtgseelaw* 
eatw atad, sfyaotatad.



f t

W A HIA W A  (I) D E P T H  0 -1 5 //

L J . J . J . J . X X X X
50  45 4 0  35 3 0  25 2 0  15 IO 5 2

D IFFR A C TIO N  A N G L E  ( 2 0 )

Flgara H I. d tffra e tiM  d lag rm t at 0m Imw 0»«a Cw>
•ierea ftoetlon twm • ifekdUimi «t«y  (A>
•iaM *M ttnr«e«l, 9mm tcnpMatMra* <B9 to
(P ) iMatad tm 3S9*C., < ») \smtmi to  9SH«C,, (10 MjaawitaM* 
aacantM l, glyatolfltM l*



32

W AHIAW A ( I) DEPTH 16 -

DIFFRACTION ANGLE ( 2 0 )

n «M r« It* i « » iy  m m m rnim  Mamrnm ^  too I m  toam 
« i « m  faaatlM Bern »  iBMmm H lt f  tom* ^  

raon taayacatwa, p )  Im to i ta 
(C) iMMrtad ta 0 |  hrnmmi m  593%*, ^  sw^pwftm
•ataratad, gljfaafaftod*



93

W A H I A W A  (I) //
D E P T H  2 5 - 3 5.//

DIFFRACTION ANGLE ( 2  0 )

P M ar* 12* dtagriRM  o f tike Im #  t b « »  tiro
fnrocltik froft «  MtiMmm aU y tarn* C4> f«t«a » 

r&m tiw{Mar«tiar«» 0 )  iroetad to  
baatad to  339*l:.« ( 0)  Iroatad to  SJHrC*, magmmimm  

a a tsra ta d , gtyeoU tad*



WAHIAWA (I) D E P T H  3 5 - 6 0

x - U y ~ J

L J  I I I I L J I I
50 45 4 0  35 3 0  25 2 0  15 IO 5 2

DIFFRA CTIO N  A N G L E  ( 2 0 )

ftg a n  13. it t fm m im  Hagrmm 0t  tto  U m  ctoa
^  mUnm ftototmi trm  « toliiawi fitey eUy tonu 
(A) totoaalMMMtontto, vacn MayMatinni, W  toatto 
to tlO ^ , toatto to 339^ , 09 toatto to SSOdB,, 
H) wstoetatoeatwatto, g^ytotatto.



3S

L _L -L _L X X X J__ I
5 0  45  4 0  35 3 0  25 2 0  15 IO 5 2

D IF F R A C T IO N  A N G L E  ( 2 © )

H a m a  H *  X * vm  H a^ fm aa  a t  t o t  t « M  t h m  t a a
mieaom taaatiaa twm a Hamm • ilty alaf ! « » » .  (A ) ittt* *  
t t o t m m u r t t t d ,  fttM  t t t y t r i t t a r t ,  ( i )  fem ttd t t  1 1 9 ^ ,
(0  littttd  t t  SXTiB*, (B) tUMittd «• $ 5 0 ^., ( I )  tuigiiiatlMr* 
M ta rtttd , g ly e o ltttd .



36

M A N A N A D E P T H  12-21

B

L X X X X X X X J__ I
50 45 4 0  35 3 0  25 2 0  15 lO 5 2

D IFF P A C TIO N  A N G LE  ( 2 0 )

ngar* 15* X«v«p dftfftaetlMi Hrnmmm of tho liit* fhMi tm  
td c m  fn ctia a  f««M * Unmm H U y eU y  1mm, (A) fncao- 

gmm tmymeotmft 00 iMatad to 119^.,
( 0  Inatod m  3 3 9 ^., <0 lioatod «• S99%., 00  msmmmm^ 
ooturatodi glyrnimml*



37

L X X X X X X X J__ I
5 0  45  4 0  35 3 0  25 2 0  15 IO 5 2

D IF F R A C T IO N  A N G L E  ( 2 © )

fUseaem  td* Z«c«y dtagfMw « f  the l«ctt cbati t m
m U m m  firaetieik frm  • Usomw t it ty  ttay l«m u (A)JN tot* 
elewtetwated, tm m  t « y w « t w t »  (B) K*«t«d ta 
<0 iMwttd t»  33 (1^* <B) hoKttd to  5 % )^ , twn n ttiUM* 
M to to ttd * gtyeoU th l*



38

D I F F R A C T I O N  A N G L E  ( 2 0 )

nc«or« 17* dlMrveeiOfi <*tagr«aw of eto Imam tkaa tm
micxoR firaetlon fron a laaoaa a ilty  clay ioam. (A) fafcaa* 
altar-aaturstai, voee tmmmemtmm̂  <•> k««t;a4 to 
(O  ba<i«a4l to 330%., (Il) baataci to 5S0%., m  nagaaaitaa* 
aat«Fae«l, alyeolatod.



39

C
v^iwwAA/'vv.vvyv

D IF F R A C TIO N  A N G L E  ( 2  6 )

I t n r *  I3« X««ay d ifte M tim  dU fraag « f d»a la«g thm  two 
atinrao fta a tfo n  finMi a faaloa t id *  aU ty aSay. ( ^ ia ta a *  
etoamafcwetad, «wmi tepwdM ara, 0 ^  tMdeoi t»  Ud%*»
(0  iMMtad ta  300%*, O il iMtatad «a 530% ., ( 0  w a f alaw* 
•a tttgdad, gtyaatatad.



m

figW * lf«  X«r«y tftfflroetiM dlasrew af lb « taat W m  
tvD a la ta a  f r « « t ia a  f n a  t  fM tttB U g W  a i l ^  « U y »
(A) fataaattavoiM tiaratai, tarn tamaaatma, Cl> iMM^ad 
to ( 0  ta ( 0  Watad ta S90*C*,
C0 aagttaaiaa-aataratad. gtyaatiî ad*
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P A A L O A

L X X X X X X X X J__ I
50  45 4 0  35 3 0  25 2 0  15 IO 5 2

D IFF R A C TIO N  A N G L E  ( 2 0 )

f i « a r «  29. 2 «r«y  d lf f r tc t lo n  d i«g r «w  o f tho 1 «««  th m  two 
alcroa (rtm irni frwi « llg lit t itty  c ity . (A) totm*
•luM h.«tturat«d, ttn y c rrta re , (8 ) h m ttd  to  119*C.,
CO iM ttod to  229*^,, CO iMMtod to  (B) M tgaw ifn*
Mtvartttd, glytolttod.
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B

L J . _L ± J- J_ 1 I
5 0  4 5  4 0  35 3 0  25 2 0  15 IO 5 2

D I F F R A C T I O N  A N G L E  ( 2 © )

rtgMni t l .  tm ef ilHtrnm Um  Mrnptmm mi tto  lam  ttos taa 
wAmm frsettoa tom  a toalaa liito  atlto' C4) ftoaa*
elwaatarated, vam tamtomma, |i> haatad fea 1 1 9 ^ ,
CO toatad ta (B) toatad to S 9 9 ^, <1̂  aaiawtm*
mtaratod, gtyeolatod.
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L X X X X X X X J I

50  45 4 0  35 3 0  25 2 0  15 lO 5 2

DIFFRA CTIO N  A N G L E  ( 2 © )

9ia«M  92. UiBem tUm  AUgrawi « f  toa laaa tons
tm  Maiaa Btam im  itm  • Batla* fl«to  v ilty  e l^*
(A> 9atofai«a*tataraca<, roQi 0 )  ba»|to
ta m  ta U r s * , ^  Imaad ia  9 1 ^ ,
(B> «wsaePU**aati«»tad, flyeaSatad*
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C E R A M IC  C L A Y  D E P T H  0 - 3 //

50 45 4 0  35 30 25 20 15 lO 5 2

DIFFRACTION ANGLE ( 2 0 )

fIgNM 23. dffPctttiMi dtffigriwa d  dw lota m m
tm  wimm  ftBO tioa i tm  « oortw io eU |r. 40  
•i«M -o«t«wto«» raoo <X) hmtmi to 1 1 0 ^.,
( 0  iMotod to C0 iMotod iM 3 5 0 ^., 00 mmm^
oiHnHOotorotodt gtfooUtod.



45

CERAMIC C LA Y D EPTH

50 45 4 0  35 30  25 2 0  15 IO 5 2

DIFFRACTION ANG LE ( 2 © )

near* 24> X«ra7 UtttmmtUm iiagfrnm et tlM l« t t  
CM aierea firactioa trm  • etrasie eliiqr* (4) Facatftaa» 
M tarattd, tota caipceicttara* CB> htecad ta <i^
haattd ta S 9 9^.. (B| h««tad ta 5 5 0 ^., <S) M ga«»iae» 
•atavRtatf, glyaalatail.
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5 0  46  4  0  36 SO 26 2 0  16 10 8 2

DIFFRACTION ANGLE ( 2 4 )

rifitta  29* ifm eg  iiiim uatU m  dUipriMW of tiro t*M tlwa 
ta© adflras 6ra««tcNi imm • ammau cliiy. (A) 9aloMdU»» 
M tw a t a d , m m  tammtmmn, 0 )  Im ii««4  to  U0*iC*.
0 )  lUMtod to 290^«. |l| luMtod to ^  wipMOiii»»
M toM tod, gl̂ rdoUtad*
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D I F F R A C T I O N  A N G L E  ( 2 0 )

figorc 24. S«riRy dtfjhraetimi 4tegeem of tk* t«m  thm two 
wietWB ftrad tiM i hn» « Olay* (4) XitmaltWHMtafcw*
tatod, m w  tmyAdCmNi, 0 )  Iwetwd to ( 0  koatad
to S99%*( (B) hoatod to SS9%«, 09 aapaaatao-aataratod, 
gl̂ footatod*



to to U f• tiM X*r«y tot* fuggMt Ctot tl»« kmlto eoatme toermtM 

with iaerMsiag n to ftll, md i«Br««t«t with dtyth wltoto meh iwtfll** 

Oth«r wffrt cmjwctwtit gtanrtlim tim t cm ht wad*. Om wtwdwri 

if  tiHi •WMmwtty »ec« tot«M« kMlto tiw  tf  tha Vahimw, •• «eey«red 

to tot tohtim tad Mttohti it  a»t t  v ttl aad t a p t o d m i h U  ftttttrt.

Ctttid it  bt that tot katlia etattat rttthtt t  atxtoot tadtr cmdUitto 

toUh ftttr ftoattita tf  t t i l  t f  tot Wtoitwa tttitt* fht kttiia ytth 

ia tot Xmty dltsrtn tf tot Mtltoti tm yit it  twtpititiaily tow tad witoi 

bt t t  tt  t  V t t t le  tf  ditntita V ito  f a M c y h t t t  atttttoto. Ttawra a I p 

<22) toftrttd tltoyhtat ia ttito tf  tot Bttohti, tohitwt tad Itoato 

MviM bat at tlgalfietat difftttaM ia tttoyhtaa tttoaat tusfttttd 

by totit data, to totit watk, htwtvtr, tha oktaturtd htttia etattat vtt 

hlgbtt la tot Moltkai toaa la tht HahUwa t t  Xttoto ttr itt .

B txatttia  jB te m a ittli itiflrfU x

toftrtoaattiy, tot tlttcnNi m«rotMyt wtt ia tttlltd  taly ttetotly 

tad tlat did ate ttUw • atct thaeoiigh tlttttta  aUwaattyt ttwdy t f  tot 

m lto. iiaM  it  wtt twidtae tott t i l  ttm ltt ttald att bt taalyatd, t  

dtctoita ttgtfdiag tot ttltttlta  tf  apyttyrittt ttayltt tod at bt aadt* 

to tot bttit tf  fltld  tbttttvtita tad lobtttttcy data, tha aaeaad 

htriata tf  tath y ttf ilt  wat talatttd for aaaiattlta with tot tlttttta  

aiarttttya. Xt tootld bt rttalitd  that toa tteaad bttlMa la twltlvttad 

• tilt m attitvtt tot t tU  Itytt jtitt btltw toe Ay htriata, tad toat tot 

Ay harlaaa wtt ia gtaaral t  aixtort tf tot A «al t  ytrtita  tf  tht 1| 

htrlatat. Itwavar, ia amit towlag wall diffarntiattd am ttadily 

t4mrnattUbU hmeiaam, tha tattad htriata mm tgwtl tt  tr  batttr ttoa 

tot aorfatt htriata la rtfltetiag tot gtottie thtrtcttr t f  tot fa il,
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D

•aA fc rd m , aaetoiod the p oM ib llity  « f  M il eoatM laatiM . TImb th« 

•iM tm a wtaratrddM giVM in  PtgurM 17 M  91 « t «  dM dtlanrattd 

•Upi fiPM d iit  Iwr liM ii

V ith M t g d m  tan* •  iM gdqr d iM o ttiM  « f dM fhofeMi«Msr«vlM 

tm  tmtmm am •bvlow. 9 lm »  dM hM lin  oissrcl e«n bo aov ooltod ^  

biMlinito v ld i OOMVOMO. Only dM IoImIm (fisnro 20) fhom «  fow 

Aragponto of edmlar ballogrolto in  a naoo of d M ir ftoty eeentetperts. 

Oooond, dM aboiOMly banlin natoro of Um tow iM ie  U to M la  anda with 

diat gronpi dM Bnaic ferrlewwM » and Banle Letooola «ao taw In H o tin . 

fbo t i n t  p0im ia naw infovnactoni dM aaeond aonfiVMtion of dM 

X«ray doCa*

Hm Mtaro of dM particloi groatoa tban two aierona in both tba 

ItanaM 0tiwma 90) and footoo (Tiatva 31) la M t kawwa. Ona would bava 

to giMoa that tbay am ia faot cggvagatM off ol«p*olaod part ioloo, bat 

tboir oingnlarly oloav oattinao angsaot odMrwioo* 9a«w tbo X«ray data 

tbo ni»Mtalngy of both bariaoM ia U lU ln . bnt ilUtoa in dMUMolvee 

do mat yaaoao tbo oaoity idantifldto foatnrot dT booliaa. dMaa 

^  fartiaUa oootd watf well aapraaant fl ooanloa of nimwewptMM aataviaUi»

aMm am yobabty pcoeont in alsnifflaanc nnwntttiao in aba owrfaoo 

tMviaena. Plaally tbay night ooan anggoat tha yroaonea of yartlclao 

M low ia donoity dMt dMp rawaiaad in aneponatnn, Md oagMratod ao 

part of tho Olay ftaotlon. Xdaatifioatlon of thoM pavtialM witt hawa 

to await fwtnra Inwaatigatlona.

4 waat iatavoatiag imtma ia  tha nioragrapha of tho onita of dM 

low Baaia lotoM la ta tho wBgiation in  tha oharaotor of tho beolldtoo. 

fhava to abrim alf a ocyatal aiaa difforoaso batwoan tha lfelafcai*ladMlaa 

o d la  and dM Wakiam* fha awnrya paattaia dlawatac of tha Hddawa ia
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rt««r« If. ilaeciwi ailsim«psfh m§ Hw t«m dm twi atcaron 
fm m irn 9mm • Moiilni dUtty atoy Umi. 96,999 I
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I

yU-

ftftnva XB« amtem toawipNq* at tto tmm torn
iroatlaa tooa «  tototaa » t% tp  ttU y*  X

toa toataa
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fignra 39* ttaetvoik wttcasrtplk •£ tha U t t  ttaa t m  m ix x m  
tttmtUm  fcwB a PiRtiieMi flilty « l« y  laaa* 36,^10 B



S3

fisw ro  19, xtaw xo ii Ik i« r«w 0h Mw Iw a  W m «m» mamrn 
fiM tlAtt bm i «  ItofiHlla H lty  W m  Somn 34,W9 X
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fisaiHi 31* Blactvm « f  tlw la w  Hum ewa aiorwi
hwn a ifeelaa U d h  a ilty  ali^* 21,000 X



a t tmmt c id a a  a t t « ia  m» d m  la  d ia  M a ld u i a r Id u ito a  a a i yaakakty 

a a ra .

C M aial eaaaSaetlaa a f t la ita  y M tltta a  a f cka M altoai alaa ravaaSt 

Chat daora ara faa a r oeaa d m  ckaw w d t^ fa a a ltya i kaaataaal mmtUm* 
A ld ia iak tba avytcal tia a  tcaalaa d a  araa ia  aa tyarltaa  ta  Ika  M ttakai, 

«atl>»daaat«yaf IWHtayoaal a ittlla a t aypaar ta  Imi d ia  yida to d u tr dMa dM 

awacyttaa la  tka  Saiatoa* fba  abvtaaa d iffa raaaa bataaaa Ika l iikaiaa 

m i  d a  tk k iia a  la  mi mmmm ana a f iMHrtlela aian nantianai aarUav* 

aaaaaga tia a  t f  dw  ya rtia la a  aiaa*Mm» d a a t 9«t adaran to  Ika 

to lia itw  aa i M alalaii aa i ta laa d m  m toa to  d a  d k lin n *

kdylaaa g lyaa l rM tn tia a  a ta iia i aa tta a ia a f kaa ito lta a  ito t  

mmima ammm mi dmm 99 ai» am tr/yn* P i a lay. Iay«felipto4 fa ta  a f 

ik«  t* K a tp titka  a f Ika SayartaMot PT Agraaaay aa i iP U  t t t aaaa ta  

la a a iiM  kaPUat aoaCtto Ĥ pmmm d a a t fa a t tte a t a itaa* fta ta  

k ick  aalaaa aara thawght ka ka tka  irp R ilt a f appMda aaaytax i t ra a tipti 

PMk tka  wimmml ka lla y tto a . fka  alaataaa adata prp f i t  y ttw t Ika  adaaaal 

ta  ka kvaU a ita , aa i tka  targa P o ritM  mmm m y aM  ka ia ttp p va ta f to  

ta ra t a f dm ftoa«gaaiaa4 tkaraetaa a i la ta iiM  kaaUat t at*  KM kf aat 

tka  aU y fra a tita  PE d m a  a a ilt gtoa k l«k ta tia a  acekaaga aataa tea 

I k it  aaaa raaaaaf

A fa ta ila f  fta a a a a to a  an tk a  a a trn a  a f tk a  haaU adtaa to  ia a a iiM  

tow  Htpda la tP M d a  k a ta f aa tk ra a  a la a tva a  adoragrapka am i k a tf iy  ka 

la t t i f ia f • fk a y  fa , kaaavar, e a a ttlta ta  aa to ta ra a tto g  fo a a ia tto a  fo a  

fa tw a  raaaacak* 1
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H

WlftmrnmiMl tihmcml aw lytm  m m  m irito  «ac o y m ifU a llf im  

M tlaatUg «ll« lEftOlis eoBtattt to Cto Qtoortsaatolf tto  stChto

did aot wMTtt a« asyeotto la  Cto datorrstad amytac, aa v i lt  to daaerltod 

latar.

t to  amylaa aawrtaad cadar cto ataotroa aieaaaaaya acaa am ljaad 

hp d lf£ava« tta l duntm l aatfiada QMs«ra 19 |, aad tto  coeaaatto aa lta  

ttm  iditch ttoaa aattylta aaca oatoatoad aara alaa amtrmA Cttgara S I), 

tto aa  aaaytaa aaaa aaiaatad ta  atoa cto kaa lia  aaatia t to  tto  a la f 

fto e tia a  ato to  toa lA a la  aoU aa a faaattoa to  rm itoa tU  tto  raaaaaa 

fa r a a la a tia i Sta aaaaad to ria a a  to# atraadjr 1»aaa daaaribad a a rtU r la  

tM a tto to a .

I f  aaa mtmdim  cto d iffa ra a tta l tto xaa l aaraia to  m* lito ta  aaU 

CHsaaa 12) «ad tto  aalttaa to  cto aattoatad la a lla  aoataat ( t t t lX  1) 

aaa aaaa Ctot cto tumlim aaatasc dteraaaaa ta  aatta a ic i Saoraaaias 

ra laC a lt ia  caaard »ici» diCa ĵ aaaatad iy  tM itoa (SO), sto  taaura yR fiil‘  

CXO« tto awmattC dlaarayewy itovaaa ttiia  ato tto  X«nqr dteto {sra* 

aaaead a a rlia r ia  to  aoataa s c trtto c o ita  to  toa fs a t C tot cto dlaaaaaidtt 

a«a toaaC aa tlia  a ito a  aaiS tora^ mid aa toa dafaacaCad, a ilia a  and 

altoaUurHtoa alsya am rtiar*

I f  aaa aav aasnlaM tto  d im ra a tia l toatmat atiraaa QPigaraa H  

and 39) m i tb« aatiew tto to a tia  eoatent fpiMSM 1) to  toa dafarratad 

a liq r fra a tia a , aaa aaaa mi aafe ire^ d ifia ra R  y ia tv ra . tae  gU rtaglS  

tflMaqMtttad ya ia to  aaat tto  ayat f ir to ,  tito  tmm  toaU a aaatoat ta  tto  

dafarratad taay tto a  ia  tto  a to U  a a it, aa i aaaani, tto  laaar to a tia  

aaataac la  Ito  M altoal «to tohaina toaa la  tto  WritSswa. 9mm aayimai* 

tia a  im awwaaey.



tM ta t f i r t t  d ifftv tW c U l ta e te tl vm  « d tftn rtfe td  t t t p lt  I t  

hmtmm tv id t t t  ta u t d tfM m tita  s lt tn d  ta t ta ttM l b ta tt lt r  «C k ttU a . 

ta t too d tg M t ttd tta ttn  mm M tta td tf rtd u ttd  tad ta t 900«i>tQOO d ^p rtt 

tn a ta tta  M M l« ttty  ae s ltb td . f l i i t  ita t  ant a ttv ta o ttd  ta  ia e ta p lte t 

a tta its  o f ta X fld tt tad a ta tr t t l t t *  A a tv t tattaagh a tth iag  ia  I t t t r  

•ta p lta  v a tttlt la  ta  Sapeottatae, but tb it  p rtbU a  aaa a tta r taoptataty 

a lla d a tttd * t b it  i t  t t lU  ta t ta l^  p lta ir tb lt tapUauttiaa fa r titU  

p b tw itn ta

U  ta it  tapU iaa ta t rtd a ttd  ta t tatgwiB ra iM tita  ia  ta t Ita la k ti 

tad U b tia t*  baa data to t o ip ltia  ta t tp p o tU t t f f t e t  ia  ta t WAUm*
X f ta t ■ taaatt td to tp tita  a f tu lf id t t  f t  ba t  fuoca ita  mi t t r f t a t  tn tt*  

h t a ttd i aa ly ta  t t —fa t ta t tlttta a a  a ia ra g ri^b t ta  ta t abtab w p U it 

a i t i  tta to ia  ta t la rg ttt p M ttty  a f ta it  a t ta r it i*  tba  Ita ia a t cto» 

ttia la g  t ta p tt tt ita ly  Uam  tc y a ttU  a f te ta lio U t a A ll b t t t  ta t I t t t k  

taoaat a f ■d tt r t r t t  tad ta u t ta f f t r  ta t ta a tt fr ta  ta it  ** tC ittt” . «bt 

t t n  * * tfft« t”  I t  p ltta d  ta  p a tttt to  d a a ttt Urn a a w tta ia  ta tta e te r*

Xt ta it  h l^ t t t  t  ih y a ia tl pb ia tttaan iaaataiag a tr t  d ita tia a  tv  i t  i t  

ta t ia ta ta ia g  tb a td a tl la ta rte tita  b tcatta  e d a ttb s tt tad t it t r b t t r f  

X t i t  Ukmiy taa t bata t f i t a t t  p tip  t  ra lt*

tdB U  XX g loa t d ta t tb ta i ag ta t a a v ia tlta  ia  kmmitm t t a tt afc aUb 

t a il dtpta* tflbt B ta itaa tad ta t BmUmi a tv t t t l t t t t d  a t ta t tp lt t  a f 

ta t b ita  tad Urn fc ta tla  tadU * X« g ta w tl ta t b ifb  btaU a a t i l t  a tia *  

t t ia  b ita  b ta lia  ta fftn r  ta rtia h a a t ta t p ta f ilt  tad tha taa hM Ua 

t tU t  ibaw t  t h trp  ianrttaB  ia  b ta lia  ttavtafc a ttli dtpta* i t  i t  ate 

u a lib tly  t a t t  a t g v ttt tr  d tp ta t ta t b M lia  w a a e ttn  a ilt  tta t arg i  ta  

tp M l Ita a lt*  fb it  a ta ld  a t t t  U b tty  b t  t ta t  ia  ta t tM v a ^ rtt.

Vf



TEMPERATURE * 0

figsta 3t, ttUtihKMBtel tbmmit aarvea at MWtfiwi, 
m  Mmim, 10  «Wt«Ma X» (0  HWUaa S|» 04  IbaMM, 
<0 9»aUm, ( 0  XSaiNKKte Asslyaaa ata af tHKfevaRCad
abaia aW l,
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TEMPERATURE *0

WUsmn BlMimmmiml «ii«nia3. m m §  ^  ixm 
wiXimt m4 a tia c ttti-irm  « lw  im e tlm  a i eh* w sF tw * 
C0 HaSaliKl, ( 0  M w iaa, 0$ liaM«wi t»  OH Xt«
OO K w iW ii 0 ^  IM iI m , ( 0  CMPiadia « tif»



t o il

TAIU I ,  tKIATIIMSBXP OF OOHCEHZXmCH OT lAQUKEZB TO SOILS ABD 
t u r n  AS80CZAXXS BAZWALL.

Borizoa
iMdMHi

ObamNHi*
c« iw « n

laRdwa
XntadEslt
vima

I» o lia  t  
liio le  a a il Xraa, a ilie e .

c la a m , raaavad

Slalokai 12 • M 33 ham tii£« 23 57 47

ta^iaa 11 -  21 m m  • 47M 51 W

15 • 23 m ^  .  maa 42 71

Mtnwas U  • 21 75 m  -  m m 41 31

taaloa 4 * 9 m fa -  m m 37 13

CsricMie ttlay 3 - 4 1 MQ tm  -  'mm>a 22 21

dtaiafAtt d »t« «fit«r T«li«£earra C10 
M taijifsXl r««s « « f t « r  CUaa <0 

Maftstitfcitl raaga aftar INMBtaortii &L

s



61

tA M lM  XX. RBUTICMSHXr OT GOHCSiaBATXQM OP 
lA O U im  TO DIPT8. KfTXMATIOV 
KAOB OK HOP OKXBB, 8XUCA, AMD 
AXtt!XMA-m S SAHPUS8.

Molt Kerison
inebat

X ao lia lta
%

Wshlewa 0 •  15 63

15 *  25 71

25 •  55 n
35 •  ^ 67

taa lm 9 * 4 m
4 * 9 19

9 •  17 20

17 *  26 »

26 ♦



Wontm a im  «)w« tka VMjmm aaa a«pi«d «• a daytk » f iO taeiMa 

aharaaa Mka faataa a « ^  aU pktly  bayaei 26 taakaa* lh a  faa laa , aldHNipk 

yaaaaaaiag «atl*daflaad kaaiaoaa, kaaa th iaaar mm, aad yadalaglaal 

faaeama fada mt taX atiaaty akctlaw dayiha* Ska law SwaUt la toaa ia aa 

tiba atiiaK haad yaaaaaa laaa aa lt«da fia td  karlasa bat W ta tkw a l faataraa 

awaad ta  graatar daptlw* Oaa aaly aaada m  XaW a t wad cata ta  aaa 

d ia  diffaaaaaa*

iS ir ifttittg ftittitfp fa w

IMmhi Mada (34) fia a t p th lld a d  tka taa a lta  ^  k ia  anrk aa la ta a - 

aa ia tiaa  a f kaallPUca, a aaabaa a f r andaaa aaat k«aa kaaa taaytad ta  

tty  tka wyarflwam Ikeaaatvee. St ia  a aiayW  aattaa a f griadiag a 

•a a ll fa ra tity  a f fcaa lta ita  w ith  aa lid  yataaaiaa aaatata aad aaeXyaiat 

tka a ia ta ra  ky X*fay aatk ada. d a  d i f t  9* tkm 7 t  yaak ta  14 I  ia  

iadaad aaat la ta ta a tia g . Xa tk ia  aaaa yafaar kbda daaaai baa a aathad ta  

d ia tta g a id  ha tlaya itaa  fraa  ka a lia ita a  aaiag tk ia  taakalgaa* yaa 

mmmU i f  ha ttaya ita  aad k a a lia ita  ara ■ayaaftf ta  U  I  aai wadkad 

firaa mi tka  a a tt, bath a lanra la  w tU  ikaw yaakt a t tO 2 wary a la il« a  

W th a t a f liyh rdad k a ila y a ita . Xf hawaaaa tkaaa w atam  aya ytaaad 

i t  aa etaaaykara a f 60S valatiw a h a a id ity , kaaU alta w ilt aaltayaa a t 

7 A aad k a ila ya ita  a t lt  vaaaia uackaagad.

St a ia  d ia  faatwra a f 1lMia*a ym ar th a t ytaaytad iaalaalaa 9t  
ia tavaa la tiaa  atwdiaa aa yaat a f tk ia  tkaa ia . AUkangh aot iaalwdad ia  

tka  aaaalta, ify lie a tio a  a f liada*a taakatgna ta  ataadatd k a a iia ita  aad 

ka tU ya ita , aa w att a t a aaabaa « f law aiiaa ka tlaya itaa  ywawldad by 

Mra. ItaatlMi Xaieaawaa Wf tka »ayavlMNa a t Ag raaawy md t a il yaiaaaa, 

yrawad ta  ba reyeadeatble to  avaay toataaaa.
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Zs «Mi d iif ic w it tm •etapfe Ih t fm lt th « t a o ilft Iw o lia  c o llte c td  

froai th t Siyay* teu um t  i f  not mapond to  iJ iia  trm ta tn l;* th ia  fa il*  

«ira WM t i n t  a ttrlb w ttd  t t  ia a t f f it it t l:  (prladlac* hot Im g tr griadU g 

ta ly  f t t t t lt t d  ia  d tttv a a tita  t f  «ht iw tU a  ataam l*

law aiiaa la lla y t it t t  I t t  ia  f tr t t  tm a  ta id t ta  C lit othme htad 

b thmtd  la  ClM a ra a tr p v td itttd  hy Vadt, tad t f it  M tU  aatuat t f  h tt*  

i l ai t t  ia  to t MCMtot t lm i aUo t tm tadad t t  trttta a a t*  I t th  ta tp ltt 

a tc t o ttth ly  low la  itm  I t t t  ta id t. A ly p tto t t it ,  m la tla s  Cht eaatat* 

la i t tt io a  t f  f ir t t  ta id tt t t  U t t i t t  aapaatlon, «m  aagg ttttd  fvaa to it  

• a tlia r  wortu a ttld  a»t to t tta a v tl t f  f ir t t  i t t t  ta id t f a t iU t t t t  

Itte im  ■m rnblta f

Tha tr tto lt t f  to it  aavfc i t  t iv ta  ia  f it a r t t  36 md 33. O h tita tly  

d tfttm tla a  htd a t t f f t t t  ta  to t I t tU t t  tm a M ita  a f t a il h a tlia * Xa 

I t t t  to ta  d tf tn r t t ita  I t ilo d  t#  t i t t t  to t t it ta t it a ,  ftrta  tiU ta  t t  w tll 

t t  t la t ia t ,  awa ttaaw td* I t  ahm gt «m  a tttd  a lto  aay t f  to t a d d itita a l 

m a toaat  tad i t  i t  la lir ly  t t f t  t t  t ta t t  to tt  la a a iita  h a a lta itta  da a tt 

wpaad a lto  p ttta tia a  a a tte tt grladiag tad a rt tai«pa ia  to it  t ta p ttt.  

t t  aaald h t oaat ia u r t t t la t  ta  t t t  i f , la  fa m , to la  ia  aat a w tlfw  

p ttpm ty t f  w ttt pt dt aaal a

Zt to t t l d h t at t t d to a t to t Smt t t t tm aar v t t t o it t t  to it  w m ttt 

p tty tr ty  t t  % ttt pt dt g ttia  k t t l ia it t ”  tad a a tla d tt p td tg ta lo  iw ilt ty  

t i i t  tad a«M fe a a lia ita t. la tU a ltt frtw  to t ta tta io  t l i ^ t  m ptara ta  

ittp ta d  t t  U t t i t t  m p ta tita . Xt am  h t t t ta lltd  th a t wm toliahad data 

la  to t Paparta aat t f  Agrteem tad i t l l  ia ia a a t ahta to t k a tlto it t  t ty *  

t ttX t la  to t ta r ttio  tS ty t t t  h t Irn g t tad a t l l d tw tltp td . Z t U ttlM  

tapaat l ta  p tttlh U  ta ly  to ta  to t h a tlla it t  t ty t t tU  tv t  I ta it  tad a t ll 

d tv tltp td f By am t f  ta a ltg y , ta t a tght t t t t l l  th a t t  th ltk  d tto  t f
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DIFFRACTION ANOLE ( 2 0 )

WUtma M * X -w y d iff r —»t o« Mmvma W Wa iM m ita d  
WoU aoU mmtm itm  (A) Xalobat, m  M m tm , m  
rnkUm t ,  01  XWiam U ,  C0 XaMMi» 0 )  fM lM » mi 
0 )  CaracadU aU y « ft« r la m a a ta tis g  w lttt pata tatsa 
aaacata aaywala.
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ANGLE (2  6 )

nparc i M f t y  4 i £ § a m t m  of fha U m  m tm
wm rnm m  f y c t t « «  (A) lialdtai» 0 }  laiiataM, C0  
M a i i i  ^  Batilaiia 40 Itaiaaa, 0 | md
10 B a in i^  «lap dtaar latartalatiag wtdi y t ia a t y  
MMfeata eepatala* i m l y m  m m  «ff t M  Mdda« m ia a , 
and al y l na*ftr»a laMptaa*



y iM la s  da rb i, opos aW jaattM  at prawnar* ta  am aaaaaa aawat a Mpa« 

ra tia a  at iadivtUtoat eardat Waraaa a ataak caaSatWag S a r 4 carda 

aartd «at*

9IUU tihaaia W lta  tstaadad ta  «Maar gaaattaa tagardiag tba baalta 

a iaaratagf a f Baaattaa aa ita  ra iaa  aa aaay aaa faaatiOM  «a i t  aaaaara*

•aaa la fa rtM t layU oatiaaa ara alaa fartbaaaiax fraa  W ia aarlu Baa
»•

aamala M l  ba at r aaaad*

fha  194l<-4t Bakaitad a a il aoraqr a t Wa tifM a  Xraaaaat ■aaaaaa 

tba laadaaM* «a ba a tap"<baf ad. Baab atay* ka—i ad aa tba ap fw  aad 

laaar kaaailariaa by aaarya* ma praaoaad m  ba ra taka t ta  a akabta aaa ' 

la va l a f f la ia kaaaaa tia a * fba a a ila  davaSapad aa aaab akap aaa fa r*  

tba r praawwd ka ba daaalapad fra a  aaH aaat i ry  pataMI ia ka e la l fraa  tba 

oppar aoa if a«B adJaiaiaB laada* Bokb l aaaarybal ktU a l  iaataraa ara
*-.y

eanaa thamadMMt aarld« bok aaaaaaiaa a t tb ia  taaa a t raaaaaiaa 

ta  tba npaya traaaaak aaa apaa ka fM tf laa i fba  prapaaaaka a f tb ia  

aaaoapt pU ta  yM at aapbaaia am Wa W faot a t faaaaik aaka ria l aad tia a
•“ i N-f '  r . t.'T- ■

am a a il davalapaaat* By paraat  aa ta v ia l kbay ta in r ta  tba irw w yartaB 

aadiaaat rtkb a r cbaa ta  baaalt a r aapra ^rta* Uw t t a tlia  a t tIB a Waaia 

baaoaar  aaggaar tba t aaab a a il ra fla o U  oat aa aaab paraat a a ta rta l bat 

tba aaaMaad affaaka a t atlaaka. aagakatiaa aad draiaaBa a t W ll*  tba . 

ayataaatta abaaga to  a iaa ra la ty  a itb  a a il ami kba ta ria k iH i to « y a ta l
. '«■; ; r. ' - ' ' *

- V.
iaaa aad aim  aaaag a a ila  ara avidaaaa fa r tb ia  argwaak.

Qaartatoly i f  aaab arga&aata ara ta  ba braoWk ta  a ta tfra l caaata* 

aiaa kba data oaatatoad to  tb ia  tbaaU aaat ba fo rtb a r taw ad a itb  a 

a ida r apaat r oa a f aa ila *
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m m m  jm  cmmmmm
1M Um nck  0m to  tM a wwls, tto  w im  fito ia g a  to

t iia  toaaia «ra tla tto  ialaw *

l«  tmUmm  aaa U a to tfito  aa 0m yradaalaim t kaa lta  ataacal 

to  tto  ao ito  a ta to to .

S« la  tto  aa ita  to  fto  taa ■hmU ta toaa la , tto  Itimim  yaaaaaaad 

ia a lto t t a agyatata to  mfiml Um* bat tovtag bactav dawatayad haaagaaal 

tmem 0um tto  H ata lia i, «ad tto  to b ia w  aaototoad to a itto ta  aa jtoa la  

UgUiimmip ta tto t ia  alaa tlim i toa mhUrni m  0m ta to la a .

9* X ato to tta aaataat  to  0m aa lla  la  toa fly to *  m aaaa t daaraaaad 

a iill lacaaaalag to la fe U i tto  to a lto lta  aaat  ag t raaafaail oaiiacB ty M gli 

la  a ll l iaHanaa mi 0m 1m Baato ta ta aala to t laeraaaad to a ty ly  a lto  

dayto to  a td ia  wMianrtag ia  tto  t d f i ta to to U  to t t .

4* BawUaa a a lt toa tlaU aa  to  aaatraat ta  toato to lta y a ita  

eeaataeymrt da aat aadaKga ̂ la ttia a  atyaaaiaa w ieii yataaafaa aatoata 

•fia O a g .
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