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FOREWORD 

Thl1 report prU~t.I me n",lt. or • IOiftl1l;1rl0 .tw!,. or .­
or u.. i.Dwr-uhtilulllhipa b .. _ th ..... tw-.l -..l.*bl .. 1nftlhld 111 
b ....... pe.no_n_ . 'lb.. ""TII: _ • .so ... dlU"1nf; u.. ~104. llaNoh to Mr.,. I~Z. 
-.Doll,. til •• polI ... r.blp oC ~. e .. ob Irol1ol1 lI<>.nt. Dr DI~,.tMat .... 01. 
tJI. DI~,.W.llt or l"M.l:L1olill .1\C1 .... ·rll'\1.. Ihu ...... lt)' of c..lirorlli •• t 
IIrk.l.y. to, W. c •• ~.t .. , Softior o...locl,t . 1h. _ .. thor WI, hold . .. or 
.. J •• ba $1Iao1l Guuiaaheill )1_ .. 1&1 ,.1lowdtip .. t \:hat tta.. 

PU.bllOllUOIl or the ,nlllu ... orlp,.U, del.y.4 by th.-.. 
-.ltllll.tI,(lll. but boICtlLwo. of rlOent _phelll on beaob 1n1'or_tiOD It 11 110" 
d."lrtbll to _k. tbI r, • .,ltl or tb. ,tgdy .... ll-tol. , It I, r.~t tbtt 
01. _tbod or .J1P!'O.ob _plo," •• •• 11 •• til. fl.otllll.l data rill boo or 
_It. 'to tho,. tIOllolraiod wi ttl ~1Ih1' ,ad 'borl pro.,. ...... 

.... lIlot;WlI . D C. 
:ll&y, l'il U 

• • • 

NOTE FOR SECOND PRINTING 

w.c ••. 

,",1 ....... 1 _ . p"bl1t~ W1t:b .. r •• t.rU.tod .. ~ ... lltl_t1,," I .. 
_,.. li4., " ~" ...... 111(. IoUI lib, 11, 111111\:.1..,. l .. t.lHseIiOI Dhl,lon. 
orN.Ot. Chl.t of h&1 .... n, 0. S. &:r.f (l'Iolmlod Il_J'I.lI4_ 110 . 3, 
e .. -=- &rod"" ......,.01.) . 

Cl .... ttt.,..UOIl M. !>Ie r_,..d &no!. thI pt.per 1. DOW upril1tll! 
ror the 0 .. a t .H lootlr., t ld uottO .. 1 at the ' ........ 1 publio , 
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SHORE PROCESSES AND BEACH CHARACTERISTICS 

EXPEA I ~ENT"'L DESIGN FOR BEACH STUDIES 

'!he .t'Udy or ", .. re ",,,,, ..... in :>atur. h GO'IIpU"hd II), \:h. pr .. mo. 
or. l&r,to n,.btr of .ut ..... lly rlopendt'llt "'rleblet, DDte or -.II11lh II lUI· 
up-tlb!. '::0 ~otrol tn til" n.ld . ... oonl6"tu.., .... Lt 1'1 .. bun dltrloult 
to 41..,,,,,,, u4 1.~,.11 l_po .. lbl_ tQ Ip~o tty t~. I'll)"!,,,,} 1 .. ' or h ... oon­
tfo:l1.1lli t~. "tllul", of tho ...... tromoent It II IMUenJ. h .. ,. ... er, t.h.t 
thO Itll<:l)' or • TIL-Uul), .u.pta n.turl.l .~l .. Uo" by 1:1'1.1 " 010 .. 4 IIU"',· 
•• tN>d r.,,11Ltr 1)0 tho tuot .ct..,,,,, w11\ .\lOT the d1100J"'T7 .nd '1"'01-
tl""Ucn ot, U l_I~. tho prUlolplll fim.1u. .... tal r.l.tlon. ro",rnlll, til, 
~uo: o.r OIAn.u 1.4 ti" .. )'~t_. 

1'1 ~.tl:1lt:..o.a • cloll'" .y.t. 11 :>fll !..!I. wtlld!. t1'l.. DcllDd.l.I'1 OOlIdlHo.u 
~ t,h. ~'110~ OItt:O ot tAt lyH_ h. 'u>mm. uuI la d\<>h \ltt t ... / .. to .... • 
tJ.OIU at .. tt..r -1 ~ "b,.rre<! .n~ ............ I" t118 """'1 of ~,b 11'"00-
... " hobt-td M)'I .,.\ "M,l,. _t.1&fy tb., o.>"dltl"". tl!>r I>ll!> .. d IO)'U ••. 
..... loolat.oK .... , •• y H (I.I!> .. lid.,...d At • perth"l.,- _bt..a.1:loQ ~( bQlUloPry 
Qo~dl\1o ...... tt.r . and .... r" ~l ~, •• "t th ••• .ay b. ~.ar~ aDd 
... ~ ... ~ to. d.",_ ",u.rum,y t .. , • ttt.t 'pp,,,,,t..Holl ~ til ... ..,.. 

C-pe:l ..... of • o<m(.,r ,,( liar' aHo:dI • t..t. rar .... I .. tl.J1& 'bo«M&..,. 
,UMt. • ., u:..t. ptUlolplu ur.o.bltthoJ 1" .. 11)' .... 7 b ... pphed "",.,.,.117 
W be,'" ph """" ..... 

Dli F""bl .. bJ tHo .,\l1li1.11. _. tb'fl t" .. IIlU.Ad .. (011_., ,1_ .. a 
.... y w1tJ\ .... u1..t..oI h_4:1uuh. b .. cII •• Dd o11th, to ,_l_te the ,.y,1_1 
pt'toH'''''' .til"" oot'W' th.,o 8t00.c.h .. an ........ ..! ,,( ~~tI<:tu .... l<Ih .".t 
" lI.r~_ (..- _ ........ ,.., ttl, po.rUdo ....... t b., oarTl..d tro. tho. ....... ,.. 
bo ~ P9lnt oor dt","ltlc1l, ,..., tho . "ot ""1"" O&rrlu 0._ ."tt be ... ,t-
,uld 1::1 ta.o -.a...r oor oo ttler , 1!!& tOI\D"UO ot !ho b_"" .. t.rlal 11 the 
&1IJ1 •• t to,ral!l. -.!lId'! .y bt ,t...th·d by ,eol .. ,1011 _u....! •• BMr&,1 I.. 
,..,pplle" b)' ............ t ..... Itrl'" u., d:.or. 'II". .tudy oo t 0.., .. __ I. h>-
.. lu.(lll1C: u.el:r rol .. In ,_,r.\111& .... 0 •• ~""r""U In~ _rr}'l .. , "\.Irl&l. I • 
• lH'0bl_ UI _ r ttl phy.tu 'lb. l .. ~ .... ot.l .... ,,1' _tter ... d "''''IP' &. It 
.rt..o\.ll th. l&".s,..r .. ~ 11. ... 101>.,,1 (bw."" .. ..... r ••• plt., ... dHt.. _t.a .) 
"1 be .t",,-,M by , ... 10,1_1 or t.,phYllocol .. tIlo41, ''11 ,_I_tIREI ot the 
1""'"0", .. 1...11 \40 .... o r t.. .. rt,ahilh.tloo .... ~ """hoi h u. \he d_ln .. r 
.,,~ ••• rLn,. 

'!hI. foat.I)'JlI or th. ,",obI. l:I",t ... lu tf!. killd. of d.ta to;) bl ob1aI'll­
ed , 121 ... I .. dad. (1) the oh_r-ot.corhUol of the _'1'8_ , .. ~ . .. r ".ltht 
.. ad 1>.,..t~d ... foil 111"'1a or til ... nul)' b.l", '''ppUId 10 th •• yat_1 (Z) 
~. '''PpI7 ot b.oh ILII'" .... oet.tAd .. l.n.l, !..II ....... of til. 'r.ount .... 1l~ 
.. bh, ...... n as ~. 'h', ahap'o a114 OUlI, dyaal_1 .ttrtb>lhl o r \.h. 
pert:nlU f (3) ..... :rt_uoa cf tl'I. ero,IO!l&1 an,j 4~Ut.t ..... \ )and_ro,.,. 
UI the otIITlro ...... t . Inel. Ulolr rtlfoUoo to pro"' .... .".,t,,, fo ... til .. end _'.d ... h wlo1eh oo;.po.e th_, (4} d~rt.\tlon .. f the ..... und." .... ndIH.a"~ 
tfIIloh contlol ttl. dlltTlb"t l <>" 'If _ ... '''lrQ' t n t~nu or .. r ... ot.lo", "", to-
hi· ...... 1)11 """lelI .1l.rt..11 .rrnt> 0lI tho _t..trl.h ."d h"d_tor", •• (ljIO.lIt 
to the bo .... d.r1 ... 

'nul I', .. ..."t .bdT h .p~ro.~ W th1& tIlve,t.onu,l dut,n. lJ.&iu-
tl ..... "~h1ll, poortl,;r fraro _, ""'llcit....,n. pr ... _tAd tt .• oclhoHon or 0".. 
pht. data (lEI .. gt, or u.. tour f.ot.:o ... tJlya l ... d , 'ftI.y "r. ell to~ohtd 



, 

Iif'OIio ......... , ~ t ...... ta. I"""Y ~tlI1a it .• h.r,u t.oq;.o"'. 

n.. _n of OIII1(o;>r.,1. II 111 ... 1 (ro. ~ 41<1..., ';r't.. po1.at ~t 
T1_. ~. thIol ..... 1 Itt ttl bMoIll. UI roua.4 0,11 ,.lat1_1,. 1M1l_ted po". 
t14a1 or UI, _I"t, _til t..QlI4,1 by h .. 41u,h ,,1Gb. to II lara' ""teat 1'"" .... 
"'lit ttl_ .1p&Ur... It t _tUl, or _" ""17 f7WO 0_ .,.at.. to """ttl ... 
Jtt tatwwlUC I. bay aM PI .. ab •• tor .bId,. It. 11 d .. mble m..t au *ab .. 
lie tr •• rna .rUn,tAl luu,brr .. a .. til, .,, t.prl_t I. tJp<I • .., tMt 
tal r.lulU -1 1M .... uruled \0 laU ... bI.,.I, .1~"'), _thU •• \otto. 
... ~ Ul ... --,HL",,,. h II _,H .. ~ .,. ¥W7 r ... ,tU'h1al ItrllCltor .. , 
Mil In tora It II typ1ooo) or ... ......,. or ,til ... "', t-ol...!q ~. "",. . 
Ioli .... !IA.1. ~ au PMro "1 • 

.,. 4 .. \&111", ... lud,. .... 1 ... "&Man urt.&ia _ ..... _u It lItur-.l., 
1lIl1t,...t1.o11 rlpt'U.1I1 u.. I\;aUlitT or ttl, ~CIb I, ~ or width, .1<>pe • 
... 1,<1 UU. 1M., _,. "W /tbtalll.4. • •• ~ thould _~ thro~ .. t.t 
I ... ~ .. ~ .. r to .-luau ... 1toKI&l .(rMta. J.t !&aU-OIl Ia,. ttl, ItIIdy •• 
oconrlrllO "" til. IPl'1n& ....... 11. but data art ... nabl. 0.11 _bur._ .-, 
ooUltL.>u trOll. JI"'I'10111 work 11)' • • P. ::I'arl .. (\IIIpolblhhecl nporu la 
.... eII lruloQ hoor!! 111 .. ). 

THE PHYSICAL SETTING OF HALFMOON BA'!' 

.. . • 8Io~tw>on "'1 a .. I.'bout. It -.lh, 
.... "01 ot oil ttl. DO .. tA by 'Ulu PIo1llt, 

~4 Oil tA. ,0 .. ttI \>), Po1llt lIlu-..cInt ... , 
8 ••• U" ..... th .... utll ... t. ~ r 1'111ar Pro1at ...... nel 110111. til. OvrT1II& 1II0~ •• 
'&II ......... t>zr. ot do. thor.LL ... 1. V_Wit .. t. th. DO,ttI",1I. tad. V .. 4I».Uy 
d1.1al11:.1II, to U.I loO"ttI, ... tal ....... ot I 10prithllh .p1 .... 1. ~. \110.), 
\1 borel ..... by .. ~ b ...... _1_ t.~" • .. piA,t ...... urt lut intxl 
!ooMly ~U"ttd. I&Dd ..... va"l. St.1III d\IDII 0.0111' l,G .. U, 1)01lS ttll 
••• • al ba)' 11 .r._ h .. (!&V. 1. 

~1."1)' __ , ot '111101' PbUlt II a .... It ot I .... laad wtll.e .:o.tllld, 
IIOr'C ...... t-NI w-rd JIb ..... t .. 11.1:10 ... . Altho.,. $.11 .... 11 ... _b) ... U4&) 
&l~ (1.U ... nUl d1tl'1t.u, UI • ..., !lat." tlllpo& ... jIll. _p llIdll1&t ... that. 
tal ..... t..- 1'1 ... !D _r. tba.a 10 t_t I.bo,.. _ II,..) .1thi..Q Ii ~I .. 
a.crVi or ttl. \:11.),. 'Ih •• I<I~. _po"", U. Ut.l1 troup II'I UI. __ II 
.. , un .... _11111 to u..1 .... t. 111.11. la. laAcI 11 a.,.ton part ot ttll 
........ 1 ~ _1.0 1'1.& til •• , . !hI ..... t .... ot do" te ....... 11 , ... U, 
ttl"" UI I __ Ul·...,"UI 41r""uo .. alcmc." "'''''''''U' ad" it Uu OIlQ • 
t_ I_t Abo ..... llMl u f'111.&r l'lltat. bvt. .. 1, .. to _. dO t_t. .. boo,.. 
!.hI _ .. t. I'bllt .1 ....... "".. It. , .. UI _.p 11 llIperlapoN4 "POll Ull Ult., 
100 tllill1 till ",~t. or UtI U ........ _ri". b.t a19~ 1t1 .... ....,.t. 1'1_"'" 
~ 1t., V-.... t IIoll.Pt It. i'lt1.at. IIltn..o"ttoa. !hI \1"1"&0' .... , .. W .. JId 
11'It> til. ,....;' ot hUh .... tal. p&r&llah tha .,. to \hI •• t ..... "u.. 

,,~ _11 .u_. _taT IIU!'aooIl. ... ,. rro. tIloI. .rttl «Id .... t . 
'Do. wta) 4n.1_" II'. lie 1;h • ....". 1. IIIII"t "' aq_n all ... -.,,1; 110 .. ta 
.. ~. ~ to. t.ha .... 1tar ~ .. th. tott..l .u .. d1aah1.r, • • 



• 
Jk11WIoo .... ,. ... ,... p-M-ll, dtlio u.. repl&l'l~ UlWrrl&ptoM ., ad" 

~ ..... t. tNDS 110 .. _tJt-IO.u.-.t I'r'OII nth ... "111\ ( _ t~ •• 1 
.... I) • .. MJ'tbwa r..t h j."; .. '-r," It law W. II.ft4 .,,~. IlIo'rt 
... U. t..- til, ""t.t.. 1101 _..u....t r-./ ~ depth • • t ....... , 10 t-.1i anr 
it ., 1_ UtI •• '!lie ",.w.t '.p1:ll rltlli. 1:tI ..... ,. t •••• t 10 ,..~, 
"..t eu,.t Ute _"u. •• t r.e.f. !M hDtt.. I. ,_"11,. ... .,q • • 1 ... p 
lib. b'_ or \to.- no" 'vg •• t-o Uoa\ \b.,. o.rl ... 1Io.-Lrt- ... w-.l ••• or \Ill" 
, Inlk lot J'Ulu Poiat • 

• 
",,',';" - '!!I.e .......... _. 110"'; ~ltw.oll k¥ .'. _ ... ed .f 

...... ,""""I . 1!lo oh""rtoll of tho t.r ......... \be pro .. 
_ of ._ olUr. .t:~.u \0 tho ul.&U ... ol,. r_t d .... lo~t .t u.. 
.... ,. 1lIe larK' .... • t .oa1;an """",till" r~"_h tho ,1d .. 1. .... __ U 
til. 'rioll1it)'. Pill.&r !'ala\ ... _11 .. tlo, hUh .. I .... 11. tIO tile _.t 
.r UI. _ or .lr-II ... , ... lid q .r ),. .ru.. t.r,..., •• "'J'O- at .... 
1 .... 1 It l'I:I\.ztt au_ .. t.., ..... ~l -P" .. d .r ,..rU .. ry .... ~u. 
'1F'r" S h .. ,.,lop_l .totolo "p.r tho ..... . 

DI_ '1l1,. r .. ..-tl.olI. nlob 11 • .10,,£ Ute 0.: oUo. r u..... I"lnu .... _. 
UId ,..,,,., ,.podtl .r. til, 1"w'1.1_ ..... ' .. 19<1 tor.UO .. I. ~ ..... Id_ 
h ot .i ...... ~Pl1DDeD. ..... '!!I.e po.rt1_1Ir b •• h wll.1Gb a~ ••• po,," at 
"lllt. .}._n~' ar. dark va,. r.. bl.Gk to .. I11f.,.. •• eMol., .o1tA. , ••• 
• rlLl aorthno,t-.a\ltb ... t '17lh, QuI • .o4notoe dIp \G_~d tII.. aartt! ... t. 
'!bl bed, .fa tr .... tood. -...d. tA. Ph1HIGunl dapo.ltl '.U \l.aooftto ,...bl )' 
IilpoG tb_. til. rout of P111.r ibll't b.loll, ~ t1I ...... d rll..-tloll , ot 

lat. Plloo.". ac.. 'nIe1 ""naht. ot _d ... _l\llOlMut.. t-...d..tolll, tJ'Id 
.h&l •• to14.4 ~tQ •••• 1 •• or .1DOt .TOOI1 .... IIl4 ... tioll... . !b •• ~ 
~ •• ftr)' til th.l.r r.d.tIl"". to .1'O1101l. tta. ,tr-"oW.al plott .... 0 ' tho 
rook. h r .... h.1 by r.o."t .. "tU,,& .. f Pilla. Point. 

~ ,-.oIOi)._l h.htDr, ot th. M.,. .r_ 1Dol"" .. t.be tlltrl,ldo ll 0' 
..... rU 01101.11;00 lAte> l.Do!_t ••• Uaollt\t&ry 'ook., problobl,. 4lQ'1.I>( pr_ 
.JIlra .. lo ~tI. , 'ftl • .,1 ......... 10 ... 4 c..tao ... , .. pwrl04. l.r, DO rook r.oor" 
11. .... th. 'bI.,., lout 4 .... iJoc t.hil !atlor_ l "pUtt. ...... l'Olto .. U po' " u.. 
qa.rt& 4!1I.ltIo at. tn ...... raoe. 'Jho 1'trlt>af1 II n,.. •• .,tMi ~ ......... 1 
to..-Uoat, wb.111h tNt ,.60D.fo..-.bl,. "PO" t1I. lot ••• 1'0,*, . till. ,..rtlOl')' 
.. 'I_au Ir. lIoq.l,. _d ... , uuI .. ,.. ..... t lUI Ullla6lttol> 0 ' tIHo r.,h • ., 
by tho _. At th. 1110 .. ot ttll "t.rUor,. _ • • tlr" .:h ....... Man. III 
whioh 6.. roUt _ .. IIplirtt4. toU ............ ralllt.4 . an. tLoa d ... lopt4 
.riD. totrra ...... po.U ... ot .. loa I, upond oa the .... rll~ .t .... Iat 
~D"I, roliOOllnc a'WI .. UOI _ '.pr ud..., IIr tIM _.t. 4111'lIIC 
"Joll Pl.i,tooea. II&lIII ~ "._1 _r' d.pIlllt.M o. u apr-oa 011 u... ... t>­
... 11 alop .. ot lb. Lllh. 'lbh .p1.t04. _. t'ollo..4 "7 IIplltt. _rptDC; . 
&.!lId Ul~. :lb. pro ... " •• dLl'tt _ ..... 1. 111_ u. ... de.""" "h1.-
ween. d'podu, a.llod ta. lI0II ... ,,,, ..... 1I wlUl It. trlAce ot " .............. 010 ..... 

". 
o. ..t.o ... log &DO 00-5~' - 'Jho 10-.1 IlJId ro .. 1lIoow. UloIt 

DO .. ~.tuI,. WLi4. pH_lI dW' Prll t.Ad .. ,. . At au ,.,.....,dll6O wi_, 
"low I'T'cM W. 4l reot10"" 31 per _t ot t.h. u •• tn Aprll .D4 61 per 0 .. 1. 

ot tha u.. 1..D. 1la7. s..WUd ot Io.U'Ioolln "7 til. pwro ... ~. for. ;0 ",,4 
~2 for APTU a:ad "7 r.lpMth .. 17. !toO" wiDd, baY'l Oil ..... ac. t onI of 
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• 
.. -.1t.. _ ...... ."ort -.10. n.t. rn. •• aortll. ~1_ t ... ~ 10 ,... 
_, eI till, , ...... t..c -'6 _till. at ... Pr-ud_. kt ... _nI tao.,. 
_ 11 ... 11 .- _, .t .. tW. .. ,_,..1 ,......1_ .t ~. 
rr... _r*-,arl,. otu-..t,- h ".. .. 1117 ..... s.. .. ~. r.u.U"'l¥ ,.. _ 
_ t a.~,.. •• _. 1Ir_ ._ .... "'d1'h _It. If u-. .. 1 ... -. . 

... o..lLt.raU _ ... , La ••• ,.. _ ... _ •• at.r ..... ,. la •• 
C--U, •• tawl,. "u--tL_. IIooot .... ,.,.C "- ._ ...... (0. , • ..,. 
t.,. ","",l.p.~, ,. a») ~ .... t ..... U'-' ...... .r tt.II .u.. .W 
... ItOltlil .t .. t.r., .. , ... It" .-bl, .... Ute u.. """~ .... ~l¥ _;... 
_ .... ... _ ..ttl' ...... t. ... _r~ _.,., _I,... tM _It _It'" 
a.t.r- .. ,. ........ III" 51_ -1.tab __ ., it .... lt. .. _It_ ..... 
eI .. ,,"Utl ._ ...... 1& .... ,.. _ o.l-. ___ It fro. ~ 
tol' .. 0. ... "" .... CInu. a ... . 1Io_u.... .......... ,,1UJ.. _.., 
.... 1 •• ~1I """1 tII., , ... U .. .... ct". 1._. 

111, ",_I _Td. t. "lr- .. , ._ .... ............ ~ ..... ,11'" ... 
I' •• ~111_ GU.. 1b. U .... '" a1JI .. -ttk .. J.e.,c ~.t. "'l,"-~ 
blp" hlp _WI *.10.1,.. _t..r la~ h 1:1 ~ .... 3D .a.-",.. 1M 
........ _. of u.. 1.1" hi.' r .. , aa4 do<o ",_I ' .... II •.• (_t. 

!b. prl ... ' .wq Ut.MM t,... .... ,. til ... ,. Ihl. ... __ .11 
_. 'l'hltIM _ .... ~ .... _ ...... t- u. tll'." r_~ ...... '1'1,1\, 
.. '7.~t1. ,1 __ • r.U---, la .1Iot&.Ia'q ...... __ • 'O'1la. ItooJI .. 
..... •• c .:L.~ u.. _" Qt ..... dltt U "wru;la.t..I,. _It _U. law,,-
ftJI ..... "' ...... I 'II 11 f'Io.. Mild. ... _rtat.. 111. IQ_tl.o. ot Uo ••• 
• ~t1Q' h .... 011 t1& .... I, ..... " d"'rI,,~ It ,1_ It ~'o1. I. 
&11 ..... &., _n _, 'rhlw.1 •• "''''''''Y. 'Ivt. _ .1 ....... u .. _. ftl-
~ .. ttIa, ..... , 10 ...... , .1I ........ tIO ....... _d ... eII lill •• Itbln 
.... U_l 11 .. t ... . 

.... - 'lb .... t.. ... Ild •• t 1'111" P'oh., 11 
.. ri..... .,t.. ... lid. II hirl, ... _lUI r .. t. u 
te. .... 1M, .... It,. law . .. toili ............ u.. _r\l\, .. ro'" 
..... MfI'L"ot .. tlt.1I ..... ", ...... t..- _. _ ..... _ ... '" ...... t. '!tI • .,... .. _u.ll, ... _'" ... alv-"- at .. 11111 •• '" ...... t •• ltt...p 
_ of do.. t .... ..... !'roN "'. "-,. "r. loa' • ....., _._rlf .... t.t 
til • .,... ...... "-_ ........ -.u"..,.,."WoI ... r1, '"' P'ola' ~~., ... 
... rMt •• "...,. U . ~ ,u. .\to., ... th .. "til .t ttl. pala, ....... _ 
~.. ' , __ ...... tt. ... , l'lllla' m.-.-... h .. lt .. _u_._ 
....r ....... ..-..r4 t ... tao. _ dlff. la \.!lit wttlaU, u.. IUoil 
"-* 1M. •• ,iii_u.s. ....... pattIr!:T. 

1IIae 9UtIt. ot --.. ~ ....... 1 .. n-.. 0" ...s .t _. "" ....... . 
011 11 ...,...u ...... it .... l«) t .. , wi_ ... , .t PHIa" "la, .... dlala1 __ 

, t. 1rreplvly " 1«) t .. , . 1 ... "tao .t "'" ~.... Dw'UiI 
...... _, n.lt.ot _ •• tII ,",'." w _ ........ t Ill ... 'n _U,... ...... 



0Il~ _t: 'M "I~T 
MP'nI C\MYI1I ...... III"".UO • 

flGUR( 2 

SUBMARINE RELI Ef - HALfMOON BAY, CALif. 
CO-lOOn ONLV) 



.. 
" - +..,. 

PILI.AR PT. <..('t. • 

" 
o 

" 
'" 

~ 
o 
o ... . . . 

o ,~ 

r,,* PT. M.RA .... ONTES 

r:{::;:;:::::J TERRACE, DUNE:S. BEACH ( QUATERNARY ) 

~ MERCEI) FORMATION (TERTIARY) 

PURISIMA FORMATION (TERTIARV) 

_ VAQUEROS !lANDSTONE (TERTIARY) 

~ QU~RTZ DIORITE (PRE-JURASSIC ?) 

AREAL GEOLOGY OF HALFMOON 
AND VICINITY 

FIGURE 
.3 

BAY 



• 
&r..t •• h •• U" u ""t.t.lHr_tu ....... rth to ,ati_ ~ ... ,11 .. 

~" .~ .""a1: 1 .U •• Sl~ ,..rtio. •• t tb. dltt .... _ ... 1 •• 
tao ...... 0. ..,.. .... tau .. S tlI. oatt 1. prow.t.I .,. .... U .... 1oP" 
....... .!slob 11 pro,eat _t~_ .. l)' to IbUOli • ,..t; . rtlll or tirsa.r . 
..,., .. _.t1eta V ttl. !.rubo ... ut. ••• lI to tho """ or u.. _ dUr, 
-"011 h .... at 10.1&1> U<!.. . .....d.III" 'I proat .. _t apUio at. atatioo 
11 UIIII _u... .... to P,lIIMtoD. wb..ra nt..t ... -"!.AI t ... ld_t.. 

'~l &r". of <lua. IIIUId t'rlJlp tbo _011 '"' __ .1atLo.a .. aDd '0 "0" d ...... arO b .. t cl .... dD~ I.a tao ... hlltity ot .tatloa T. Il1lt _ooIIora 
40 tb.,. aUQ4 UlJ..e.ad hrUou u...a .. t_ blOl:Wir.o t_t N""Dd tb ........ Ia . 
naW I !.a"h ... Hftl"61 pMtIa"aplla .r ttl. be ... b ~-'-'" tho _r)'1II, cM..r­
nt.r ot tho "'-oh al.Qa, lu _t-t.. 

~. ""'t11 .............. Ilop!l. - hoa _ .. " """tn .. _ ... _II<rH ... 
April U. 5.,. -... to.tad .10.0:>, tho. .r •• ~ or _ah 0',.., ........ n tt... 
l&tUr _1'0 pr .... t.. '!IIo """tlt., uo u-n La f1~. 01 tb., ta.u .. t. .. 
''''--'1Dc. alop- .r tho r."lIhor. r..- aovtil to .""u. ... d __ .. _u d .. 
.. do'" MnI h_ ,1at1o.11' S til> II . A u-a_ ot .... -.rHor b ..... t .... 
u .tatloG 12. pretect.N b, .. r ...... t'I'lLAt. J...ato u. ..... GlUt. 1hoo polU .• 
al'b4 .,. 1JIdl .. t- _ .. _.1 •• bU. ... at. \b. u.. til. ~nl .. _r. 
_ .... td. . 

11'1' H .... 011 AprU 11 Ipp.-.r~ to "- Ilr,;.I, Itol n .... tt. ot u.. prnl_ 
0 ... -ut.r ' . _" .. "daloD" 'I'M- ~lpt or u.. t.. ..... bo .... IIlI..UI ."1'&,04 
U.' t ... tl !:to. u41'rldul _Iv .. n •• lIo wo 10 te.bh 't. 1\ 1. 1o,-, .. t1", 
'" _t- t!o&t O'.,.t ... ', o" ........ U <" ... La il1SO j,,,dl"to<! 1ft .""..1,. 11.-tio" 
"r lS ro.t tor th. pr.'I"'lO\l, ~1It.r·. bora, 

Ta.bl. 2 
Ih_U,(oc: of to,.. lbo_ ..:u.. 11 "11"11 IH2 

•• \10" a. .... 1l ..... t100. 'H' 
I .. , pro.-t. , " • " • 11 , 1< 

• 12 

• " 10 ." F·· ... ' II .. , prOMot 

" 10 (Tru. oDl,.) 

" .. , p, ..... t 

UalltaUolIt o f \.110. prn_ted tho ..... 111"_\ or _plot. _ClIo pr<:>-
tib •• t. later 4ou ....... t '-'--ClIo Ilope ... r ..... ""1041 d\lJ'u" .. ob Thtt 
<riUl I ar. •• IIaQd _pt. .. . 'lbo _.Iow dna .re Iho ... 1.0 (11"1'"0 J • 
• r,..,..:1 .... rolla' to ute •• O'arta'. Gb .. rfttlo"o <If 0I'1m. lllSO &1', iII­
<>lININ. Deo.~t.e ttl. _tt..,. "t th. hdlT1d._l pr>lat.. tk.,. 10 • d.otulte 
tr_d t;Q til. date, '!h. POU1UOD ot o·art .. •• pouh _Ubt" u.. ", .. t-ur 
I~"U thet til. olope r .laUolIt ot tho t..a.lI bloT' .... , ob&o&td. dpU"l­
ClaIlUy -t $11 \h. l.,t 12 ),Mr., 



I 0,1, 

• 0." 

• "10 

• I." 

• .... 
• .... 
• .... 
• .... 
• •• 10 

10 '.m 

II 1.10 

II '.m 

" 

• 

.. et ,_t. d ' at. .... ...,. -.-... 

.... taltl,. -.rI'O'W •• 11.1"1'1 ., rMt 
hip.. ,""" •• '1'1~. 

o..,1e_1 ,... r..t •• .... ~_. 
,urr. mo.m t .. " tll4a. _.M .. ~ .. t • 
.. II 01 ..... 1",.. Mra, dirt. to t_t..~ 

.. 11 .... loped Mrw, .... ~_w17 _' .. 0 ..... '_1 _ t .......... . 

... pr._t. IV_ ,.,. .. lhh dt1t 
t.h,.. .t~. CHN' 11 I .. , blp. 

1hll .... 1 ........... ..u .. , ....... It 
,.,..11 .. 11 -.1 ......... . 

Weu .... J. ......... ... w" ... , jv.,t 
.. ,tII.c ... " ••• 

PUUd11 •• ",., ........ n .... ,II .... 
"_W-11 flao • • CIU'h 10 t"" up . 
.. __ ,..._\.., wi .. \._, 

f'1M. ~ ., • • ~. ~ ... \ . 
t_t~ 

.... "UHo, 
curt. to 

.. ""- .... _t. ~t:l .... _d .... 11Nt6 
Intr, _,_ .r • ., tM" IIItp. 

"""-11 v-... .t Nno 18 r_...... 1IU . 
'0 ..... ~.,. tl.. •• ik ...... • ..., .. u_ 
'r'Oa.1.N &l-c .. urre 11111'" In I' , .. , ..... 
10 tie.. ......... Y..,. 111" ....... ...., 
Ita. •• rk ...... l~ ... ,.t. Cl1t1 
lIM, •• '" 1 - • ten Up. 



_ ,... _u.. 1. -... _ _ to. 
n., OM_. /pO ~. \,..,. 

__ ...... I. _ ... ....u w-l_ ... _ /pO ... 11"\1'. 

• ... _'- ....... u . _._ 
of "" .. __ I __ ... t. I,... 

_lit. ho. , .. ., .. }. _ .... "'" _, 
.. I. I~, 

_ r.. ""'''''''' t. __ .. 
.~. __ .... fLo.., " 

MrU 1.1. ' ..... 

PLATE I 



~ I 1 '·1 : 1---;1-'--"", 1---'--1'----'--1 '---1 =I·· .. j 

I: I I -I i I- i ';~1 I f-!-3~ 
• 

1':1 I 1 · 1 I I- !" .. I. 1 I i I 1·'-
I r ~ I I' I I ... 1"';1 I I I I 1-' 1 

• 

II~'l I·· ! I· .. ·JI ; I I f "j 
• 

'I 'P !! f "I 1 I I I·· .. , 
I 1 • I 

:1· ~ ~ ! ! I 

flGU>1( "I 

I ~ 1 
~ -"I I 

I 
HA LF MO ON B AY. C ALIF 

BEACH PROfl LES 
APRIL 1I,1t4l 



, ... 1. , 

"'o, ... at l oa. 
a_ .... 

'lmbo .. 
Dote S~ .. ttol1 111 ....... _ 

_. 
i;li> 

~/ll , U '" 16.7 
• , " :1' 22. ' n.ter Cl/.opllf 
• " "., • , , "" :., 
• , • :~ 

., 
• • " 17.1 
• , , 

'" J.' n." ... __ s-

-tll .. , U ,.. l,._ ",,-,.r C'Us-' 
• " UO "'1 • , , 

'" n. 
• , • ,,.. ,., 
• • '/ 

,,. 2'.1 
• , '" J.' '_.0 "to ... 

"" "'J u ... '1.' Itoraw,,., 
• , 014 o,upe o:roAM. 
• , 014 0_" orod" 
• , Il 014 OII'P'I 
• • '0 "'P'I a' all 

,I' Z 11 ," la. 2 
• , U! '" n.' .l.1eo 6 014 .,.,. 
• ,., 

" '" ,., 
• • " '" 15.8 



11 

t. IUId 0 ••• ,.....\1." .... .wI" _,.. ... 
"_lAC 1b1 ...... , .. r I"'PI, tt..lr .... ,.P 
l-ctll. "r 1"4* h, ........ 'll •• or. "'I. 
t. tIUle to .taDdaN lINY1aC1o. 11 ....... W' • ., u. ...... ,.". _, .... It • 
..-1 ... t .-...,....U ... 1"011\ tlIelr -" _1 .. , r.r.ul •• hr tao. _le .. 
aC1_ 01 a .......... 1'4 'tn,"- .r. ,hoI 10 III .... \hU .. ~U. 

OIIo ..... U 11 ... ,. -WI _11 ._.140,.... ~ .".,.U, _u.. ... t'Ne 
ltatibal 1 ...... _01 .... w 1 ___ "-laC. ortUo. _"" '~"1a& .,.. 
ba, ,.,.. ttl. IoOlItt"""n. 0. April 1 .... ,,4 h~ ....... ~.... .l • .utoo..t 
_to,. .0_'" 'vl .. \AI w-.k ..... _ .r ttl, ,"I¥i'" ..... _r. pA,u,­
UCHIMI d.""",,.. .,t.I"'~ 11_ IlI.Ipl .. 01 t........ . J. urtlr1..D.c t_talre . t 
_. or ttl, 01111", "11"1011, II .. ' ,taU.a 3, •• tholr .q-trr. !he 
erut till .. traded tIOrth_,d or u.t laO .... 1 '7" ...... U'I'. 'lb •• .,.... 
•• try _. IIOt _plewl, .,.~'I •• "-II', MM .. ,. IlIIdlltortM ."',h 
,"liar,..'" ~ th_. 

0. .lprll II till",..' .t UrI, I"'PI !Ia' ..... 'L' _,r,"l)' ..... , .. . 
Ia till ., .. ~ .. _ .,t> or tbort ....... p ••• "'" .... t.. _itll ~ ••• r the 
..... 11.,. 10..,.. .1 • II1Pfl" HnI, .U . tt.t .. , , thl 'hi III'" IuId IIo<MD _ 
pld .. l, •• , I_I, uwI .. 1_ ~ltt .. t .. , Up h.., -. ..... t Law tt.. "­
.Lt ltaUoa ., ..... 'iI' _u tabU,. 41-.-.11>1 • • tllI .. t.t •• Uoa • 1IO tran 
or .. ,,. _. tCII... . ., ... )" ttl. _r .... 1'. Mr' •• 11 ...... 1",.. •• tar 
.rUi ... COtto... ~ dL,r.1: .taU,o .. II .... 1:'011 ~1n"'t. .... 4 ." 
.aw crupa 11&4 ro...-d u..,..., OIl., • •• • _ .... r.t.UTal)' .. la, .-ll:h 
...... PI""6"'*tac til, ", t?ooo u.. lIOrtn.e.t. •• Dd Ot'p' ... ,. "'U 
•• T.lopad. 

DI. 0-. .. ..-1:1 ........ " Ulat ..... ,. t,,~ ...... h". u.. .LAt.r NI4 
...,.1,. ,,,.Lotc Ir. 1111&_ .... ...,. ••• _1.&". orttit. 1o.1.t) ...... -... ttwo •• 
,.., I l:D lata .".tsc .... , u . .. wr1~r .. ~I'" dl ..... 1I.~1 • 
.... 1a.l~ o'arLM'1 a30 01N= "U-, ...... _"'. ,-taU .. ol.a.ld­
tl_u.. .t 1;10 ........ law .. __ III p'V1If> •• w1tio .. ~ .. I ~I I bteniMJ.te CJ"II". ... r.-.t \<II U"I ..... ill t'1«v... '1M II .... ' .... 1 •• ot PIlat.. 1aa, .... loac" _ .. t ........ ... u.,. '11..- . r 111.-1<1.& Iprta& .t.,.... ~ 
1_1t 1m. ,....._b "'rt .. .,.. t~ la • I' 4oU'Uoc ,u.i.t 
~l\ __ 1a ttM ."Looc.. .. two 1 til. -. _u .... _tUr" ~1>:ot.a_1.o.lI. 
,.,..-._t: • 1:r&a11U. ........... ntr.... U "" .Jo •• dr, .. tl. 11 .ca_. it 'IIIU"U '- thiaC" (1) •• ,1-.'" t •• t_tl_.t the .... ...... 
"'. _" __ t:t_1 _1U-, .... 1 ... ,.. __ 11 It 1:10. t~ or 1b.tr tv .... "" •• 
aM (:r) ou .. l-CUI 1'11:1o.1.a UO' .... 1 ........ _ ... .,...c-u_ll,J' r.-- .... UI 
to II6J'ttI &loll( til. ~"". !II • .,.U ... t. llet pt.,... ... t: pra_t to 4hewoe 
UllOrt .. ar 01 •• 1' to.--tt._ la t.6raI .t .... powtooie, l ... tiI •• et Io.lp .... 
"""rHU,. .... ,. ' ...... _t a .~ .... ta _ol1tl.., ... a1-C tfIIe .ral .1-$0., .~...,~ ........ la .... J.U •• _, .. nr.,- dill. n ..... .,. _.toa ... _ 
0 •• ' .",ta r.o t ... a •• t .tal_hl' .... r_lao r.ati ... I, _.taft 
1.a .ha .... t_ a. 1~ at th. _ ..... u.ta.. pr_U. U I, ..... ,.. ... 
tIl6t '.'PI' .Ira pr._t .. , 'Ill.,. • .I INN _. alone * •• __ . ~ ___ 
-.r4 ..... r ~. "-- h IoWTILW. "to tt .. 1 __ t.<ar 11_ h ..... If 
,tratptl, ~ _PI a.r • ..,..,..,. ."lMl : .... 1'0,. • .... tataol wi" 
tal "'N, 

... ,,,,-",U6DM t.tIU'. ot .... ,. 1. t:Il.1I' l'ec-lar1t)' 1a I_Jtil. 
a .. «\aU," .... IIr_U .r. _40 • ........ r. it h I'ooaIId ttlat 0._,10_11, 



J 
I 
I 
I 

"1-

-
" I- • 
" .. • .... 
"r- ::" 

• t· 
~ t· 

o. • 

I 

j. 

t.:tJ • 
• 
• 

" .. 

'. • • • • -- , • 
;=~~ 
I _ ~i:I. nc.uoc: 5 . _ '1_ . . - ~ . 

08SUVtO RtLATtON IETWUH 
r~UHOflt s.t.Of't: AND 

OISTANCf 

. 

--~\ , 

• • 
• 

I -

• 

,-

I " q 
• 

'1'9 
, 
• .... -'" -. - ... - "'-
.. - ... - .£a nooQ( 1 . - .. -· - .. -

Ohtlf'ltO IItrLATl(IN KTWUN SAMO 
lilt AND CIfITANC1 Of "UN ItA 

LCYtL ..... 1"\.11 

r 
• 

- .. - • 
• , 

• 
" • .L _ i·, • t:zc 1 .. -

-..... i :jo: 
.", '. t='" I . 

I 

I 

" -
• 

_. -. - -!- • • • -J_ .. • , • ._ . .­.­.-

! . 

~ 
, 

-'--• - •. - .-• _ .. -- .. ,.,. C> __ • 

.-~ 

""-"I: • 

i";' 

ti: 

nOVll£ • -. 

I~ 

oestJtYto iltnAnQN IC'lWU.H ...... 0 
SlZt ANO aSTANCI. Off MlAN tlA 

I.altL ~. f ___ __ , __ ,> 



" 
UI \l:Alllu.lly 10na Dr Ihor~ OIlIP Oo"IIU rlthln .. u .. 1... 'lb •• tt-ot. ot 
dI ••• 1rrelulu1tlu I, thAt the .ta.:.dar4 d..,1.&t..1Gn o.f hnC'ttl 11 la .. ,I,. 
~ uP*Qtd. In the p,. .. 'lIt l.JI..tanOI the I,.er,&, ,ta.nckr4 4.,.1at.1oll 
or L11 0111;" h .. r th_ " rd.r of IS 9ft .. o..,t. of th_ir hnr;th, hilt tAl, 
.... 111 • .,.,.1,. dOIl£ the 'b4oaob ••• ubh .. lOIHfI&t.o,. 

$tatio ... 

1.2,) 

". O. II 
'T,&,9 

"'" " . 
" • 

.~, 

• 
• 

111'" the ftJ"leUUt;)' of u,. Olilp' 41aW ..... to the north, porm.p ..... 
tuaotlOQ or ttl, doV" of 'h,lt,M- I"r_ .Ur ..... _ft ,ttaok .rford,d by 
1111..,. .!'oiAt &c.d Ue ..... ool.ted nett. 

the bora. .111 ..... pl .. nrl tak.., 
b .. dl GUlp', "".,. ........ the tett..r .ert pr""\' 
It lAhrfth, ',pIG1oo.11), rrQ .... n _tiT , .... 1, 
.April 11, 2~ . .. e4 by P. 

- Sand ... pl •• 
Ilnl., IU!.d rro .. 

th. ore.t lin". or 
$~pll~ wa. r.p~t.d 
tObloJl _ ..... phd on 

!tI. II&tId "lrJIl ... en tat., to .. depth or Onl toot, in order to '''tr-
.,. O\lt IlOIIIy,t_Uo .... ,. I .HO.II. lb,,. .... ,.. qUO;,. to,.e(\ if. the ttele!. &.rid 
111 the llbort.tory thly .e,.. _o.b.d. drjed • ..,,~ .\ ... ..!. 

111. pr ... "t r.port. Ulolu.d .. oll1~ tJl.. lin .xu dT the .... pl .... b>l t 
otber .ttrlbut .... ,. b •• '1 .. 11,. .1pltl .... "t. Wort .. itt! •• ,h.tlBIIU baa 
IIh.oom ULet .Ix parUble PJ"Opertlli u. l.Jo.;.ortaDt. '!h .... r •• h., l1:&p. 
(.f'h.rlD1ty), .... un4IH ... al,,_1 _politl.oll (dudt:y) .... ,.r.o. t""tu,r., 
...... d partlole orletat1oll.. la .cldltloll. ... dl_tI M" ftrLou ••• p_pio 
... I'"'ptrtt ..... pgro.lt.l'. """""111t:y. _~atlblllt,., .te. n.. 
tr ... boeat or tJl.. lin uta 1ft til. pr ... "t 41""'111011. 11 &lI ."-ple o r u. • 
• ttuk wtole.h ... ,. be _de on "Oft peltlol. FO ...... t,-. 

th. pe.rUoh _ttrl""w. -,. b. 111ft 1.11 llIt.rp,..tll>, dyDNrl-.l P"­
...... 'f\II;I .lIotI pro ........ r. HI •• tln tr"n.portatloo ("'rtlll" aatioll) 
It.lId par-thh "",..,1011. Sortln, utloll II 1." .. 1,. • r""DUO" 01' ,.tt.11JI4: 
~loolt:r ....... d •• pr ••••• It •• lt' La ~I or .ll •• an.pe. an4 d.nllt,- • 
• ",...Loll. 011 til. ottalr Mild. oM.A&" tta. l"01IadD ...... " ,lI:;rr.~ te>:t<or. 
ot tlI. part.10111 _It .. ,belly. 7'Io:rUol .. orl~tatloll (UI. ,.,.~ __ t 
0 1' til. partiel .. wltM.'" til. d .. poett) "p,...,.. to r.t1 .... -t the ..... tlou\ar 
oo"dltlon. und.,. Wbloh d.po,ltlon a.our .. . 

211. lin data (Or th ..... phl ... ,.. u;pI'"oueci a ... dpt r,..q"."o,. po,.­
o.nta, .. , .n4 plot~MI .. o....w.aUn DIlf'T'U DIl prob&blllt)" paper. 111.. u .. 
or probability paper .,. ... itl the V_phl ... l d"te.-..1Mt!tllI ()f' ttl" *-,,4lan 
di_t.,., dI. ,_.tria • .an dl ... t.,. .• 04 HI" lt11!:a:rlth-.lo .Wllda,.d <1,",1-
_Utili.. '1h. ,_.tria .... 0 4l.aa.ter will b, ... ~d III u." rollowillf; 4110"'" 



If 

_1aa a h ul.\.M to tH ....... or P'*ri.ty .t ... t.p.Ti..u. d •• -'1 .... 
trlhtl<ni ..... 1. ,latlloCl ~,. )linN lID ... 0. _.t dpttl_t .~ tw 
~l_l ,!;uIII .. or p--rtlo1u . 

tI~. 1 ........ Ow &_Vll oMS '~","r or ,.11 ___ tor 1, ... 1 
_,1 .. plo tWel .... ' ...... U .. 1l o t c!:ht&cu &1","" U.I ...... 0 · .1'"1 .. • • 1.10 
uta Arl I.dud,d . '" lI.ptl .... upo_nUII t_tto .. h "1IIK"t.eol. 0&1_ I , 
........ It)' tho otooaj,.loc. plot .r U,......... ~ acr'_'~ w1tl1 'd:I. ,,"",Ip' 
11M h .. ulhriut1 ~ huU_t. .. u....t tIIo, r-.ti6-..l IOl&Uoll.Ahlp I, .r 
th. to,.. 

r I '0-'" . (I) 

oob.,. r 10 til. ,ho or ~ poUlt" &1 .. "" ttl, "'_ok. " I, tM 1a.1t1a.l ,I,. 
It.o: : 'J. &.ad! 11 ttli ontrtot ..... or .u ........ .. 

On. or til .• tj .... Uou .M oll '1"011 111 ttl, pr .. _t 0b047 _. tho pleDt 
WIll!,,), '''V-hc!: .... pl .. ~ulc!: ,1'0', u.. _ 11" "ta . 11111 _ .... _ .. 
b7 plott1J>I _lIh •• t .. r ... pl .... ,.. .... lol, aa _-t_l •• papu . ... c.urai!l-
!.Jl& Ull pa.r_",",. or 1;210 ,tr-.1c)\ H... 'ftt. ... In til. la1U.l 01 .. r •• 
&114 "'"' oo.th.t~t!.t ~U- 1. 

.... lA1U.1 II" , '. eo.rthtl .. t • -
o/UI1o 1.1111 -. 0.31 <l/alh) 
,/H ... tt L I' 0.11 
, /14,/« 1.1' '.U tI .j..r 1." .... 

"" -.raUl'll ~ tr7 0 ... tl&W .. h _\Ul1a u.. r*"5. or .o.tWr oor 
.., ..... t or Pta . ...... 41_\.11 U"U a. O' ..... h ..,. d-",h •• , or 
-.pIn U'ro ..... po.!. ,pp"t..t1_ t.o \M tr .... 1&1to".p "I\)' Oft. _jll. 
_)' aIwoo' .,...14-ral>h 111ft .......... 

'0>_ .. ~) .. .oll .. tood rrGllt ou..r h")' __ .1100 plott.ol 0" .-.1. 
I", ,.p~ ••• ""- I.a ttcw .. , .... 1.0. 'lb • .-r-eWrI (iAll .... i.al th • 
...... ,_ or u. ..... _t. ...... ) .... ,l_ Uo ~h'" lIro • ..,..t_th 1 ... 
<"1"".' 110 .,. ... I ... r ro 1:t u.. 1&lIl. \,,..U.WI thAt ..... tt,. Hu Iller ...... 
&:0 'loop" ...... 1 11\1 ~ ...... It. . 'lb_ '7,t_Uo blor ..... 111 dto _.U,.ha' 
• INt .. "". Ullit dill l_r _Ill ......... rd .. U_1, V .. tlr ,..\.1 or 1111 
I • ., ..... ~ u... ~ ...... . 



, -__ _ _ __ _ • ±E---c 
.. ~ • -~ -t- • 

1·- - f"J i -~ 

j- ' '_' I I 
I j ,,,,,,, • . N 
I~ - I -i , '- ::::::I ,_ .-t.~" I 

-. 1 • , --11--' -..- .. " ". 
08KR'ltD VAftlAllON 01' $o\HD lIlU. 

WITH OISTAICI: FOfI. ..... AMO 
"14K WATY.A SAlM'\..f$ 

'1-' - ,~ 
-----.... I 

"~ - '\ 1 

"
.J-l. I. ~-r'\~ 
.J= ' t _--- L....." 
U-L I I I , 
l 

• ---r-- • , • , 

"I--~ Lj ~II l ,. \-----;-
I. , --r t , • I' \ le-.--. -...._ .. ...-... 

0IS(1IVm \lNtlATIOtI 01 SAND 5ORT11Kl 
WIlli Dl$TAHC[ rOR WUoM !kA L(Y[L 

.. WO MlGH 1'IIATtll SAMPlLS 

, , , 

k , ] , __ L • ....;.,. 
• , 

• 

• 

• 

-• - -
: I-

=-!-. N.. 

"--- -
1 1 

I' 
, , • • • -, 

--"'," - nGvlH: 10 

OIIs.tJW£O R£LATIQH elTWU:H 
s.t...o SIZE NlD DI$TAHCt 
01 LOW WAT[R 5NoIP'L[$ 

'1_, ~-+I- .-:-] 
1 --,- :'7. '. ·l--· ! ~ -"c ! . r ' -- , 
! ; . - .;..' --+--+_1 

• • 
• I 

,~ . 

m .. . " .. _. __ ..... -
OIIYI'I"I!O Ilfi.ATlot-I InwttN 
F'OROHOR[ AND !lAND SIlE I"OA 

WEAN Sf A LEVEL aMlPUS 

n<>VAC 12 



-B1~ _w-r 1_1 
Il.all wwr 1~1 
lP'I' _"' 1_1 

lAJUilI 11", '. 

:).M _ . 

0." 
t." , . '" 

Q.1T (l/a111) 
0." 
O. U 
C:O. n 

n.. lcprlUai. ,1lUHIard ..... 1 .... :::1. •• , 0". , If .. _I", •• r ,,)I. tpT'" 
oC u., d .. h'..qUl"O), wn, .'tout \.hi __ d~t.r LAr,' ft.11IoO. 1Mi­
.. tI poor .,;.rt"1D.&, '" .... u .. U .. I""r ... ' .It/>. ~r •• l'" .pr.a4 of tM 
0 .... " •• !botr. t ... 'rid. _1 .. ot di.. 1.JI41~ld,.1 " ' .... ol()'~ 1.~ • 
...... ... hT 1 ..... 1 • ...,,1 ............. r , ""'-! UII .... ~ fit •• ,. OM IIt.r _ 
ph. t ...... , .. , .. , tr .... Ipp.oor • .,." of u.. .. IT' chGnI lI> ne ..... 11. 
Th. "PP"" ,rapll "p" •• fllltl .... _wr ..... 1 ... ....t __ , •• ,k'" -.n . 
.... (r ...... t.1 ... , poor ... IIO'U..,) .t IU.t161U , 1M t. It. ..... obi ........ 
Ourllle _pl1", tblt ...... ,. ..", .. _t."lll o~ ....... rN -...1.ll _ ....... 1 la_' 
o f n"., ..... It til. 'IU'~GI. '0111 <kIauwNl -.-.NJ.ac _I _.elIAt. .... 
CO" ,11 thr •• ~U .... 0 ..... 11 ...... "nI. l"'SI ... lw.. or c:r,. a,.,..rtaU,. .rt. .. t,,,. •• I.% ........ r t ..... 1 .. dl.U'l,",Uaou , .. u.. ~I.. . -n.. 1.. ..... _t.-
uat _,. 'Ip, .. ftt. • _n. I.,. ... 1.-- til •• ,,._ '1>_011, _ uPl""." 
1 ....... t ... . 

TtIot 10;, ... , ".ph ot N,uTI II upr .. et.. \ftl hlp .... te, 0II.lr0! "'-PI ... 
!1M Ih"" .. ot t:lII -.J<t-o- .t .tlU" ••• .....:l ......... "" tbat u.. _, .. 
IA,.., "" ...... ",,",..I !:III • V .. tor d'ptb '1>,. u.. IP'lac bel." ... ,.1.10". 
1W IV'dellt 1181 la til. V."" lndl .. w •• &rId .... L illpro ..... "", 1.11 ..,'t.1.III 
t..-- IOUt.IIo tIo .... r-dl" '!hot panoUIU. ot Utla 1~1 . 1tJ1 u.. ",1lI .. lilwl 
I. til. uPf'I' rieur' t..dl .... t .. tIoet 1:Il.. ,_ral ......... 1" ~ .. dll& ,. tM 
_. fer ""UI 11 .... 11 .t ._pl .. , it UrI. 1&& .rr.., II 41_""tM. !'be 
TlI.U .. . la 1:Il.. 1 .... ' ".ph 11 t;nPl_1 of -.:0,. ..... 11 1&IId.. u.. .... 1I), 
... .o,t\a& lapra ••• 1a u.. .1, .. \"", UI ft, .. 11 dll .... ,_ ........ lob t . 
u.. ..... ~I. 

- '1"". 12 I •• 
""ell _. dl ... wl' 
.t t.M ... ph' th •• lo~ ....... .. 
..... ~ Ik .. ___ I .1.U..t. tr-" ..... taM tia1t.e ebal .... ' .... .. 
Il.~ .,,,,,,,, .. U • p .. ttt .. 1S;pO .. _U ... l t'uo>etio. . Dlh! •• 1Icro!1 lA tl,..,.. 
U, ~ t.17 ~ __ t .lta. tao. Itnlp' ll.A& .u.c&"U tN t tt., rw.,Ufllt 
"14, .t 1 •• t. ... t1rn . ,.....,rlaaU ...... rn. u.. V'ph. 

, • l.c.bII . . . 
.. ,. , " dI<O d ....... l.'*' .-!t.IIo &lIT d o pl ot II' '''P'''' ' .. II till 1..a.1 . 
tlJl.\ IU. fo, •• 01 &QOII 110 II' _attlcl_' ot ri .. llIn...... tr 11 .. II 
UIlt_ .. lIM I.a4I,..Dd_t. -r'.lIh tIw r-UOti b_. loprH.-! .. 

• • • . (3) 



.. 
"_Un. 1 .... , % ~ .... UK \0 "'1_ u.. ,.bt:l.Oh b<tt...... dope 

ind tiltIt.A •• , tltt1," _. lll".tr.t-.f III tlpn e, '!bo .. data taU tlI yili. 
0& Itrl1CJtt. 1111 ..... ,Utbotr .so'Olbh 101 Or .-1-1 .. , poper . lIrrw,n,. by tlLai­
-tiarC r to._ \be _ ~_UOII." S ~ be t ouDd It • r .... ou o .. o r ;u 

• • • 1<) 

'!til ","M1d..:!. .. dtUn t, lill....,.. III wIIlClb ·(a/b) u u.. Ilope •• ad 

(l/~)loc.(ro/l.,) ~. tilt y-1tr.ttrotpt., lb. lI .. erl~ -.1 ... or the ..... r&l 
-oliltAAti _y bt nd trOll rieur ... IUld n. 

'Ilbh 7 

'. • I.n -. .. • 0.01 -
• • 0.41 (l/alL.) 

, .. O.n (1/'-Ut) 

SlIb,t1.t>otiq; till" ... 1 __ "' .... \1_ to _ ..... ta, 

!be ooettl,l_t .. t" ........... t.. dis taac_t ot _,1, n', Th' Ff,dltWd 
11.111 11 .~ UI. rI(O\'I"t H. _lola 11 tl,~ I reolt •• _lth .q .... l , .. ,1, 
-.1" tor "'V'" &rIoII .u... !be .u-. h .x .. 11 ... , t..rCl'lld .. bo .... u., 
t1l".t .u.tr.. flout M1~.tI •• ~ 1_ dop .. 1_ th' 1.IIItlal put. 
or u. ...... __ to. .-pbiJIe4 ... "1..11;& ell ... 1JI ~rt to bolmd. ,y OQlldl U"nl. 
110* ....r. 1.D thll tt:rttooh. IU~~ olltwoMl t .. _ ahor., •• t .. rtl,. II 
vo1nI, .itt. u.. re ... a tto..t tb, IN,--l __ "" Ilop- I, r",,. .. 4 1.11 \:JIt1r 
"f1..W t:7 • 

r. - 'lb, _H. 1ll B.alt.ooll a.,y Ir ...... 11 1_ .. , ... 
at PDiat Pille .. Pol ... t.. Dlh .1tu.t1011 1. llhuu-..,.<I 
I.a Pl_.,. II. A n_l d.rt" .... '''" to .... \lJ'. tal rd.U ... __ 

1Io.1pu 1'.-- Ilh<Ir •• It ao .. a1lt<t41 o r • el .. t. .. ut u.t.. •• b .. t. .. r .1 .... 1,­
rll1.4 .,..~ ,. ..... ..tIl,d, _. h.ld lot.. fixe4 <lhtaJl •• 111 IT • • t Dr u. •• ,. •• 
.... th .... _ 1Io.!. pt .t the plac. po1At _ ..... UT.d 011 tIIoI ..... 1.. ~ 
ttl., _...,. __ ~ ....... _4. with ._. u.pt.hl_. 1;Iut .tter It _. r • ....a 
dMt ... tIIoIr 1011..111: .... ' ... nIt ........ bta1nec\ ... ')'.~tl0 .... 1 .. of 
r .. '~ .... _b. 'fIo.bh' inc!o"d •• ell the d.ta, ba.1OS 011 ..... r&cI • .. r 
tw.h". _'" b.iptl .t .. ob ,tatL:lII. 1lI ..... ,." _ ... pertocll ...... leo 
io41 .. ,". 



• --~ 
. -. .. -­

-~' -...--­._- . . _,,-
r;= =- . 

I··:~ • i'" r 
• 

• 
• , • .. ' .-;:-yf-. I:' . 
-'-~ 

.' __ -lL-L-l_ , . 

. _ .. --t _ ""1 eh --... -. - .-

. , r • 

!~ 
, 

1 • 

• t 
, • .' . . . _. 

• .. . -... 
'i i.-

• 
• 

Olsurvto A.u . .. TlQH It1wUN 
SANO 50:[ AND rDlU!:SHofU. Sl.OP[ 

-_... ...~ 

"tOte-no MLATDI . 'wttM 
fQt[SltO.U: !ll..0f't: (I) AMO 

OLSTANet t.) 

.~.. .. ~.' . - :-.:..= .. " . .. - ~--- ... -. --
~ " ~... . . 
f'~ ' :-~:'::''''. r .. 

I·:~~-~~~-:::-~··-
.1 ...... J ===.!!r:. .'" 

j. ~"~~. '_ .. l~-_-.'.-,,~~ '._ " ~ ;;..- .~ a:: -...... ::; ',. '~i .:. ~ r-:': ~ : --1 :.- --'.: .. 1- .' II -.J.. J II _ \Ill" _ _ "GoVII[ It _ ..... -
W"~OII_~ 

'. 

• . -.. :....:: :-; :.; ;-;-...:. 
• ---- '1 .... --'6 - . .- ",.,.. ..... - .-
-~~~::~--~o VAiII1ATlOH$ OT W~ 

HltGWII At..ONG ...., IMOfIJ: 



.. 
~._u.D1 ...... &.1_ ........... u t& rr- .. kat. ._ .. • 11-

"re, '!h4I.~.t."" at. lIMo _" ..... , &II' tr."Ch. aM .. u.. 
or ,.. ... p ot ". _"'" _ ...... r .... t ... " ' ....... 1 ___ t o '!Iw _ 
_ ... ,1.1;:1_17 ..... kt t .. M"'" et ... ~~ry _'* _ .. "tab ... 
1M .... rep "'1",' .... ,..~ ....... Wra1a ... tM ._ ... , ......... ~ 
pl.t~ ,~ •• • t t1c-r1 I' ~ ~ ...... It •• 

Dw1at, ... MMrftt.I """ ...... .. w-•••• ... -.., r .... tal. ..or-Un .... ..... .. h-,. __ ., IW ....... "~ . .... _.. t.a .a &loDrt ta.I 
_ .., "hi'" ,..rl.o., tIoo,t.., tIoa.a ,.,... ~ ..... t. "", t:k.1, h .\trill>-
...... "- put ..... '-'", ,..,-t, "Uti .... r ... 1\ .ttrlwlt Wi .... , ..... 
do. ~1'I'1'-1 ,..rlMa , 

a. .... ~ ....... _\fI, ta..l"1.q ...... ,. ....... , ..... ,.\I.0Il., 
I.,.. ....,. Sa n,,,,.. u . ... ..... Irl~ a_I .. • t ".~t _r, __ toM M 
"'1 .. _ .. 1_1 ~.'_I_t.t .... ' __ I, I _1\ • 1.1 ,.... !Iw ..... 
~.1C)' to, Poht .~"-W, _. Or u.. orh,. .r , tMt .t tIM ,I~ 
,01 ........ Nt.f 1t,"1i •• U .... h 1 .. 1_toM ...,.,..Ml, _ u.. V--~ 
ta _"' \.11._ (M ,,"I ,. .. 11111, _ AflrU U) till, _.... . ... t~ tIM 
., tro. 0.. ~~n. loR ••• rr .. h of .... t'rutWa .. ,. ...... taLt u.. 
........ ".. ....... 'IN ._U..ll, __ 1 at loll .... t..U ....... tt., ......... ,... _ .. .,. _. __ at"'" ... *,. ...... tIM __ "~t _. hll, ~ 
.... _ •• 'dM _ £ __ 1 v'" .. tau .tIMr • • 

'1'101101. • .... Idpt. &ad "rio" 

, .... 1!:10. l!O.!'- ",'U/ 6.1: !/!!j!2 1/./" IN ... 
, ..l&1i1t· .. " r.,1H •• .. .. 
J .. "". 4~10 .. " 4.n ,..,,,. ••• 10. e 11 . ' 

• . - '.Ot , .1' .... .... ...... ••• ,. . , >L' 11.1 

• -' .. ,. .... ....... ••• • •• 
• .. "". .... .... 4 . 11 . ... 

""10<1 ••• ,. .. 10. t ID •• 

• .- .... .... ....... ••• • •• U •• 

• .- '.B .... ....... 11 . 1 11.' 
• . ,,,. .... . ... ....... • •• 



" 
atJaUOII .. ~ ./lajd 

" "'P' Po,'" 
11 ..... ' 

,.." .. 
n ,-, ...... 
II ",pt. 

"r~M 

• u\l1 __ 17 .-t • ....tt.a 
•• "'r!oae lJI • __ • 

,_to 

ioU ._, 
, " •• > 

!lu/.r 

2. tt 

, .. 
• •• 

.. '" 

'. '" 11. P 
1.67 

11. , 

1.011 
ll . ... 

)h. 'IIo&t. .... u. ...... ~.to .. "" to u.. u.ordl111 __ 1. by -.4j".U", 
the ob,I,. hupt It .t.UOIO 'nUt. th ...... ,. olo_",- 'U,g.u !hI ,_111-
1A& POUitt _r. ,l<>tbK ueor&ln& \0 til, ",Uo UI, ... Obtai.D..s. aDd ar • 
• Ioown ... b .... k \llrd,. 011 VI VW.- lh •• V._t b4~ !Io&t .... <1. Yt.~. 

d. .. tt. II tdr l UI., I,,"pe, ,WF4 or till t.o-t dat;rr. _1 ... rt""n ot "" 
nlo ... t t)' tar ..... Clho.UlC til, boIr.t J..a hulr d-.p _t.e. to __ Ii ...... r. toO 

U\, t till ..,'0,. _nl .... t 0.1_,.1 •• oornlpoa41&C f"l'UlU La tao.lt oW-Ills 
t.> 0.0 lbo •• . 

'Ib, ..... ,...,. porlad or &11 _ ... 011 .... "" darl"" !h I •• u.t)' II or tao. 
o,d.,. ot 11 "_Dd • • Tbll oon •• ~n4. \0 ....... r...:, _"' l...,u. or &.to 
r •• t III d,.p "~r. 

Ot> .. , .. t1onl (I" QU •• lnU IU.t! bMolI dt'ltt n,. &>1M. 11.1 MUlohotmrr 
tiuuI _" ab.e~ttoll " 10 1'I"II11_t or oolered. 4p1 .... , ... .-d , 1Ib&t 
I1tt.l. a.ta _t, obtained WI.' (IOlIer_U otor,.. w1t.1rro _,1I:.c! ' ........ h or 
dlr-.Qtlon clul portly to oonfU6tu., O ...... _h .. t u, "T th. ~ab .... , • . 
O'!rI.II'. 1130 npo~t 11141oat. ••• S.U., .tt<a.UOIl., _ \\ft Nrr.u'-l "'"l'l­
t", th_Ir cllrlOUo" .. bl'uptl!r, ... r IM'lAC. ttl • • Ilu~. ,t M IlACb . CIa ... 7', 
.t .u.ti.o" 6, • ,,,",II, ...,,,U,-..-cI o .... rlODt. .1 .... , a .hln .... bal" _. to_III t.I 

~..n .. t t •• rut per • ....,n~ . Oo""I' ... ,tal.D ... w1\;1> 1,,_1 O"'.,..~ 1"'1 .. t-4 • _pl_ ..... reut .y.t_. wIIlah "ru, _ 1\;1> ttl, ... ..,11 ..... d the _th.l' . 
Oa ..... 11 ...... ~t 0.. ,tro",.n oIU·r'nt., ..... t.:._rd the o<>rtt., ...... till 
tr"lAt.<r7 .to,.. •. bolt tt. .. t dr1ft _. 1;0 th_ ."uth 111 "Vol lt.r ... ttl.l' , ... thll' 
_ . ot th. 0,1.111011 tl\&t oll'odaUoll within 'al. '*y e . ntarM ,bollt ,taU ... " 
5 ...... I. be ...... dl"lr_d tencl, 110 001110\ 110", thu .u.tG/l lit the 
b....a It II po .. lbll th_t. ouc .. . ntl to tA. opotll ._ 1;0 u. .... 1. .. )' 
, ... ~t.e d"", Id~ .... lthlJl tA. M)" ""'011 III t\I ... Ir' .odlrll<1 bJ 10 .. 1 
\r\M .. ,114 _ .... . 

lAdiT_t n thllon .r th. 4Ir_\1011 or ,kG,. dr11"t 10 obw.lll14 !'ro-
th. " .. u. _u.-t.l I Ua1.f . 'DII ......... ,. Mnd Ih' cI •• r ..... _r1<.on, "" 
til. oorfJII, ~ tboo "'l'\l .. , l.pro .... to til ...... rth, 'hI. '''UIIU <srtt t ot 
u.o •• !~ .... lIIt Ill ....... to. 1;0 1'111'" I'I>llIt. ,We ...04 h _II 10 



II 

.. ~, ..... t .... __ .r •• ,.... .,.. .. , ptu..r .. 10" ... t. "'7 

..t ... U" ...-.w •• t .... '" UrI, ... t: .t VI.- .,... ~h d •• ~ ..... 
fit $ '.-' _1ft rr- ......... rlIt., 

" ... ,it _. tu."l1 11""_ lot • _ .... • t "!are" •• Il,. ..... 
..... t.t.o&. Mrp.- .~ ...... • t •• -Wr'7 ..". _tt ..... tlftt.U _,IT 
10 :r-l" ape ...... , 1),000 ""b ,..,... .t .... _. r 1M ...... n,.. 
"-NlaC .. O' IrI.... .... ~ .. l _IOU t.,._t ....... eII 1JI ... _ 
tr1t't ,u .... u.. .... u. h .... lU • .,., •• r.latl"b , .... , Inal, • 
.. to: ,. 1:1..--". .... ,..111 .... -:f lila" .,1 _ tr- ... h ...... ,,""_ •• wlUl 
_--.1 "-'* UU'", '1M _Is-.) ... ,.."", U'I U_ ........ .,.,.. '"t .t 
tIwo r __ Lac arPlt ... U, ' .. Ill ..... ,rtf '·1' ....... ,.. "'r. ""_'" 
1a •• ..,.. 

Dupl ... a. 1.&* ., .1,." oill,_u.-I .n._., u.. ~iw' acr ... 
W1_ 0' .. 1.', __ IIlI1ft, .t 1110 .. , u., .. , ",e ulN I. r..- .. ,,' 
alra.o",t. .. "' .... 4 P1llu Pbb\ . 

- ~tt ... _. U _.... ...~h" 
~;<,ii;~";: •• t ••• ...,. •••• ,.,.,..u. .. ,.tt.. II .. 
r-tl.oll.t ........... ..,. 0111111J1 •• -T •• t .... i .... Q._.t 
_ ..... "... ....... • t u.. _ .. ""'~ . .. ,,"""'u.a ~ -. ,...... 
piloT", .. UC ttl, ,..1a.l~ ...... ...-1"" .. 70 '.,.1 _ .... k_ 1a doeLt _ 
"f'7 .t ... ttI_,.,.. rl.cw' I •• ....c ..... _ a,. ._.t la ......... 
,...~ __ ..... vctot 1a ,.,... ., __ .... U npi4 •• '"rus.t.t, .. 
ooad1uo. •••• U u . 

'1e_ l' .... dlI rtIfta,* ,.n.___ 1\ _. a.-c tv .lap1.1~ 
U" .. , r.rn.t1 ..... _to __ til .. ,ut. • .r 100 r"'.T 1 ... .,.,. _00........ ,... ,...J-"" ilI ... _ • • t ..... 1 ., ...... _ ... t&ba .. 
tn. ,. ... , . t ttl ............ ".1_", M .... me l1alu.. ...,.... u4 '" 
u...t ...... _ c-.._ .. It ...... t.r __ 1_.). 2M .tt .. t . t 
tJt. _ta..t r..t' 1. ,...-~17 v--- ..... t ... _ • tAl .!.01.,..... 
....... \;b. ' ...... 1 .. 1 , •• .:IU '',. · It. ,.n . r.,tioa eL \be (.~ LltIIo..,...l 
.... _ . '1M, ..... _ ..... ,. , ....... "" .,. til. , .. t 1. "'"..,.~ ~ 0'11 .... • 
_u.o., ..... _. (Ia -7' ..... • t •• _U.IIn, .. _ ,...1" ..,. ... ... 
,.......u.c till ....... r- ~ u .... Uo ... at .U.U.M 10 . a ............ .at 
lad .. ~ ,t .... liM _. w tIoe __ •• ~.t.1a&' .to zc .. • tt .. t.t 
....... u.. .... ,.rr.."" ...... 1h. lat. .. t ....... t~ _y .. 1 ....... n 
ttl ........... u-• • t .. l._l fl ........ u.t. *U't w.l1 '" ... II\aal.a'ttl lA 
till h .... la1\)' • 

.. priMl,h ... , a4J .. _t ... ,. •••• h ....... __ ...... to laale .. 
'act-, ...... 'IIIIt.1 .... _ ,... .. tl..w. l .. ,-U)' ....... to Ippra..I .. ttl. 
_u (lttr-lhtM ~ til. ...... 1M 011 ...... "'~ tile OrtllDc-l1 
al-C ....... la ttcw. 17 ..... _ ............ tro. meS:r ,.d~l. die 
pl ... 1It'=1 ,..... _. ......... '!lw ... laue. __ ...... U .. J...c ~ ....... 
.. al" ..,._ rr- u.e _ ••• _._U4u _ ~ prb&1,l. a.t.t til.-
-U .t ~ __ h ,... ... ~I to $ .......... or It.. Ufllt::aU, ,.. 
...... to .t .. ~t.t""" .. re ,1_ 1.1 tabh ..... ..,. ...... la rs.c-. 
II. 



• '. ___ ,_,.r,. .. , .. .. "", 

_ .... _ •••• , ..... ~ ,. u,,. ....... 
.... r. 1~. 

1_1IroI _ ... . " ."'" .. I,. IQ,OI) ..... 
.... f. Itlof. 

)0 ..... _ ... 

.. I. IN. 

PLATE U 



\ 
HALFMOON BAY , 



" 
'fable i 

a.l"u,.. ."'1 KDoru. (Vho)l 

( .. ~. 11.0 .. tho v .. t .. t b reoorded O'D. tho ..,. .... ute. 0< • hbl ••• ) 

Stat.tOI1 4/11/.2 4/z5/.2 5/1! 4'l. 5/t/t2 

, >.,. 
• '.00 '.00 0.t1 

• 0." O.t! , ... , ... 
• '.00 , ... 
• 0.1111 0." ,.n O. ill , 0.11 0.70 

• '.11 0." • 0." , ... 
" 0.41 o.n .... 
" o.n 

" 0.1.3 O.ll 0." 
" 0.154 .... _. 

,"u --
StatiOIi *1l.'Lu • .... 

•••• , ... 
11.1 O. IM 

" O.OU 

tatnot'oll DIal"'"' ~ 
ltaU.A t /u /" 
• .... 
••• , ... 
••• 0,71 

" 0." 
• ltatloa ••• lh. 0.8 of ... dllt&a •• ....... • &lid t o 

ftlo 0",","" liDo 111 tl£'W'1 11 lIbow. ~ tnad ot roUU ... '"'17 p.lr 
uatt "r .. t leqth ,.r 'IIl1t. ttao 011 tho bull .r tile Itbore ob •• r,.Uoal . 
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U:"at,bt 11 .... ehouH b . ~btal.n e<l . ia. _loll Ute ~ro.-tert .. ,. b. htor­
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<! ...... D.r PHla .. I'o\.!lt .... d ,... dom .. 1OtI1 .. cIo 0" ...... "rl D ..... 00. " ... tot .. 
of the _, elaor.. 111, eltuattoa .lon, u. .. '*1 I, ttI .... f"' ,. • ..... t .bopl • • 
&ltd. thl flIll".~ _rtOIll .. n.-pt tlI -..pl_1D til. " b ...... ..! ,",odll:\a •• • 

- .It u.. t... .. of tlr. • • 1!rr " ..... 
""Nil ... 1-..,111 .... 1 ••••• of 

1118pM tA ...... o. ..,. '''''Jeat to .aU .. _" .. ttaolr.. 
j,a, .. t..u or th. 'fOh... .enl Thill .. the .... 1_ 10,000 
.... blo rHt, ... ~t ..... toO,OOO IIIbl. r .. t of ... nd Ud "" .. I ~d reclIIIU, 
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