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Caves have been found in three of the four major types of reeks. These
are: sedimentary (limestone). metamorphic (marble), and igneous extrus"
(lava). A worthy objective of interested cavers is the discovery of a
major cave in igneous intrusive rocks (like granite, Bob).

Well, not quite like granite. There exists a special kind of igneo;
rock known as a carbonatite. This species may be composed of up to 97
CaCO) , making it a prime subject for subsquent solution by carbonic ac~
These rocks are found much like granites, and are formed deep within the
Earth. They may be formed by one of three processes. The first is by
solidification of a calciun and carbon dioxide rich magma. The second
process is one of hydrothermal transfer, where hot, high pressure fluids
would deposit calcium brought up from below. The third process is one of
gas transfer, whereby calcium carbonate is deposited upon the release ~f
C02, as in the formation of speleothems.

Recent experimental evidence supports the first process. (See accomp-
anying reprint).

These rock bodies are not common, but there are four in the United
States. One is in Arkansas, and is about one tenth square mile in exposed
area. Another, of two square miles area (with vertical releif of a thous-
and feet), is in Colorado. A third body, describe simply as a :llargemass
is found near Baker, (southern) California. The fourth deposit }s in the
Bearpaw Mount~ins of ~ontana, but so far on4Y veins have been found.

No reports of cave'development in these ioealities have been published,
nor have I found any pictures or descriptions of topography. Should
adequate jointing and peripheral drainage exist, however, there is no
reason why significant caves could not develop.-------------------------------------------------------------------------
SYNTHETIC CARBONATITE EAGl'fA (from NATURE, Barch 14, 1959)

Judging.from the literature during.the past decade, there is.a.growing
interest in problems related to the genisis of carbonatites and associa-
ted alkaline igneous rocks. The interest has undoubtedly been fostered' b;.
the discovery of large reserves of rare earths in these rocks. Many fi~}
geologists believe that carbonati tes ~-Jereemplaces as liquid magmas; bu+,
hitherto there has been no conclusive experimental evidence to support ~
existence of carbonatite liquids. In fact, .from the available experi'!1,r:'L"J~
evidence it seemed unlikely that such liquids could exist at the lou tc;
eratures indicated by field studies. vie have recently obtained- exper:.!
al evidence that simplified carbonatite magmas can exist at moderat-e ter,.
eratures through a wide range of pressures.

Resusts fromaa study of the join calcite-water in the ternary system
CaO-C02-H20 show that calcite begins to melt at a temperature of 740 deg.
C at 1,000 bars pressure of water vapouro Only a trace of liquid was dr'
eloped at this temperature, but the amount increased with increasing VIa

content and Hith increasing temperature. rrhjs e'Tidence implied, but did
not prove, the existence of carbonatite mar:;m:1b.

Subsequent studues on the system CaO-C02 ..H20 have shown that the min-
imum liquidus temperature at 1,000 bars p."-lS31.'.I'9 :'6 675 C. ! 5 C. At thib
temperature ;:c::d pressure, a liquid wi.tt: i. h.; "'~.cn.?c-:'ition calcium oxide 64,
carbon dto:z:ide18~ water 18 (1oleightpr.,:!, (:",r; 'L.', i:l equilibrium vIith
calc'2.umportl.andite and vapour (aLlOst [lYl'e'. Hater), At 680 C. and the
same pressur~; a liquid develops on the ::::2::'c'~1..lrr. .::ids of the Ca(OH)2-CaC03

(cant. on p. )
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Til;:~(':~I:;_;i~;:::.';GA\TF;R is published mon:t:ll;;r at 'i:'i / .'36th Ave. E. f ,S83.i:tJ.,:.. ',J';i,

98'102. Edito:cial material should be sucmitt.Gd to Est; ~)titt, 600 ik. ~Jn<,bj.vtl.
E." r.03.ttJ.e" \'In. 98102. Deadlines are: submitted material, the first l'u88-
J~y of the month; publication, hopefully, will be by the 2nd Tuesday. This
month didnOt quite make it, however.

The CASCADEGROTTOaIi' TF..ENSS meets on the 3rd ?1onday of the Eonthr at
i i 17 36th Ave, E. in Se3.ttle~ F,xCEPT for August, 1968, when it "rill meet at
2316 N. 113th PL, ::3eattle. There 'iT:ili:'1;le:a map'in the Aug., edition to tell
you how to get there. Like the time is usually 8:00 PH, and the meet.ings will
be over by ,10 (:i.t. sez hey'e). '
OOA _ ,_ ••• _ •• __ •• .'._ ~-.. __ ••• ••••. ._~ ~ •••• •••• __ ••• • ,~_. _

XI:.;ilBERSHIPLIST- .. On pago .33 1'<1811"'.7ef:'i.n,:'-lly pu'.:>:l5..shed the Grotto' address
list of all pa:.d up members~ subscribing (::3). llegc::].c..1'(H.~;? or ?a£,1i:~y,(F).
IF'this list is in error :;,n any T:.ray,p:te2.se notiJ'y Ru,:k F?5.gg oX' Rob Stitt
'LraJ'l):3diately • A cor;..ected list 14J.l1 b epubl :i~;h~d if '"d u':'rrt.rJd.
?IELD TRIPS-~The Ctl.scade Grotto has ove.!' 3.5 !ll~,r:tbe)'s, of -whieh 22 are R ,cr
:<' types in the S.c;attle al'(:,a4 The fisJ.d tt'ip c:llai.r7.lan ha~] gO'lle to some ef-
f'.;rt to set up a series of, t.rips for tbis Y5al'~ but so far the turnout has
not been what should be expect.ed cons_dering our mel~bershJ.p. 1,I[ehave some
very good trips plcmnert for the next fe;,l, months 9 ,fhy not attend one or
two? You might even get some cay):ng dor~e\ i

DYN.tiJ.lITEDCAVE--58ptember 28-29 has been se}.8cted for a Dynamited Cave vlark
party. ilTeekendc In orcier to satisfy the requj.rements of Ol~r special use
penni t, we shall; 1. CompleLel;-Y'x'emap t.rle G2:ve~ rj~t.a:'!.n:J.llgb(jth verti(:al
and horizontal. profiles.; 2~ Olean ',1.:9 the caVG; remo-rJ,ng all trash, debris,
carbide, and wall maridngs; and J."" Place' a. gate on the entrance.

Tl';:i.s,-Till be a j O:!.. nt i'.r:i.p with the' Oreg,:m ::Irotto. A 'lisi t from the Nrl
under~.r.o'l.md jug band is anticipated" Saturday night there will be some sort
of a sOI~ial func.t,j.on, perhaps a barbacue~ to. help raise money for the Grottos.
:;'"loreinJ"onnation vlill ue forthcoming in the Septerr.ber CAVER.

NSS !"iS19SRSHIP-- Since the Cascade Grotto is-a chapter of the NSS, it would
.~:ee;:nin order that. its members should also be,ns:=:: members~ The advantages
to be gained from this are several: 1 Q Rr3c'ej.pt of an. lJSS publications;
2. A voice in soCiety affairs t set,ti.ng nat:\,\)::i:J.~,and regio:'lc:.l policJ~ 3. A
;;.'te in the Grottoeleq:ti~hS ~ wi.th the poss:l!biJ.j:~.y of rJ'3ccrr.i.r.gan officer
(0 dubious honorl); 4:.' An l\'SS ntlIrlU81', whi&h ;)"C1,;. can dre8.m c,f wri.ting on cave
\-Jalls in your Maidenfonn bra (:h0ifE:Vet', it :1..::.tlot ~.'t.,(,(;Oll;r,;.,=-[!d{;:dt:ld.tyou act,:.
ually en[age 1.l1.tf~is ;pasL:l.me, if you wish to re-:,ahi the i.~es~)eGt 01.' your
f CJ.:.!..O'loT cavers); 5. tou, ',J';.'l.l b(-:'a'ole tv make D.. ll:)S:U:,jYt'J (~(;7.,:tt":1.butionto the
,'::;':'Lseof caving in tho. Tj,3. an~l t.he Horld, D.rd aid tne N;"3S:1.ncarr-ying out
its objecti V8S. , '.

If you are intereste(.~ in A,findiY1..g out T:lcre abo-C;.tth(~ NSS} or B. Joining
'tr1e NSS, contact R;i.ck Rje~~ who can prov:Lcie 'you itr:';,.~::a 'l)','od:.'.lre ay:d appliea-
~:::"(m blank, and who will even sign your blalik 'ubcm:'.se h0 thinks you are a
i:':-;'.1d fellovT.
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Northwest Cave ~sscua Associati~o
The N.C.~.j. for~ad i~ February of this year to ~3rV3

the P3cific'~orthw~st, hae 9~JduC6d its first unit. ~hc
C9.eca:5e'Un1t,,'w3soff'icj.ally o(g'''nizGd on June 2~, 1968.
The Ga.sc",de Unit is iDdepsl1c1ent I)f tb,~ C82cade Jrotto of thew ~) r)' P=l-~(Jna l''.1t'-r-qt~o'j:} J"~l"nin~ a~u~ s110Jnrtl'n~ +n'=_. to" _" :J •..•._ . _ c _ C I.""i c:; • .• 'J .•..,,~...~.J.. L: •• ~ I.=- V -.J

0ascade J'.1itare iQvite5 to ~p~ly for ~3~b~rshi~.
N.C.~.A. membership is comoDSSe of thrs2'groups:

1. ActiVE Me~ber8 to ls?d 8nd?srtici?~tE in rsscues.
2. S'JP90rt MSJlbers to SU)9Jl-t tllS r,;scue t.::2.ms
3. '3ustainin'11-1embers for fi:v.':Jci~l SUp)Drt.

?ualificatic;s for sUPPDrt ~e~ber2hi) 2re easy and for active
me;TI~)srshi9 ai'::strict. "Je welcDne intE.I.=.ste3 parsons to
join 3n~ train wit~ us.

The Cascgde, Unit h~s elected its 30~rd of DiractJrs.
They are:

'3'JO Bro\\'n-
Charls3 Anderson-
Don Tubbs-
Dic~{ ::Iitcllell-
il-r'c h 018on-
q1c ';<;: ~LT <1-

Da.v:Ld ]1.C:Lscl1l{e-

C 'J,nnunice.t iJns
:<:(')uipment
F inciDce
Tr8 in ing
1-1e,nb era. t La r 2 e
~embe r at Lar,3e
Cl1airman

The ne~~'mee~i~j 'J~th2 Cascade Unit of the N.C.3.A •
.will be Jul.y'~2~ at 8:o6PI~ o,t Dr. H8_11idays • .Please Attend.
~"~~;:i;.~\'~~.h-i\ ";~",:,~,;,,'ki';--,,,.:;~:: ~:~•. "i.i .••'h;.',\.,. '~i"f:""i\"h.,;,''',. ;\i.',.;, ..•..,.•-,. ,.,.Ion ••

The Big Push at Papao3e
Tl1e explorati~n of th~ lower levels of Pa)'Jose turned

'Jut to be '6n:Ly ? .IlLittle Posh1i• 'I'hrae tea,!]':).nade the .tiit!
below the majestic 7J' f'Jot ~rDpj but only the first party
spent ap)reci~ble time at tl12 bottom.

The fi~st )Brtr cJntai~ad Al ~clans, Ca~ero~ 3utt1as,
steve-:-nutson, 8nj :Con ::e180n, They vi,::l<;.sd tels t.=i'J,inal
siphons and laJ':\'.c<briefly for ather leads. i\Dt fi~1dil1g any
leads, they surf8ced.

The second party, with Verne :~e82, Arcbia Ol~on, anj
D~ve'Misch\3, f~llDwej the first group dawa and 0rec~~ded
tho:n o'.u'J. rj1i-,~\T c,"'=~t z::oro.;..~nc:. ~.I-~'~'1-..'D .•...•or. "'n~ onl'T..•.... ,I..;" ...•...t.4c;j __::/,.;1.1" ....•.. u.L._r:'lJL.lcv lJL.J,o.u J.
slightly lr')nger B.t the :::IJ:illrs'.'")sre;,J:~,ft'ral1m's.altLnitarfl,
the locatians of ~l1ich WEre ~ept secret} ~eren6t round.

The lRst p~rty cDntainir~ ~ic~ qigg, Frand HariiecD}
Don Tubbs toured down t~ ths ~~ fUJt pjt ~nj deri~jGd Dn
t"'ol'r "l.gy b::,r.1r Th",:V "'ece-J"J{.::.o" . ',c.-'; c:~. ~",r,'" .~'r.o'.n3'er.t ~.;:'(1arau""'"' VI._. v;\... lJ-C::.) l. .. '-' 0-;" .• _.!.I.vu..I ..•,J\.. •• _' :-...J-c
'qnJ job 1'!=~gl.qn,j from the ''(:j 'G'CJ SU';~o

'1"1--.::0 mal' n ''''eaC!nn: .t,')~..1';'--"'i ..; ()\j.~.: .. ":-.,. ::';~pd '1.l' J.~l-. "'as ---'n-
0.'.' •• \J_; - J., .....•~ tc .":>.L.~ ~ ':-".~~., ..."::'\A.,L.:- ..•.• ,', G.• "" c; V'e. L~_c

'~r<jup's U'fli'S11'j:liarityl."ith.t:rF;liJY2.r:~.1e-:;;e.ls of 2apJosa,_
'3efars tb:; MF.tIcr:.ql j)<',-y 'Jes\,.~'J.d 1 nG,:2::f "-d.le' ::l.fCr2 :nerltL,).Jeci
had been to see the sight2. ~U~ th~re are tee more who have
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Ii. i,lis chKe

ThE 3i~ Push at Papoose ...con't ...
03~'1 be;no\i;1'~ _-J ...•

~,~ . M?ybe nExt ti~e we'll find the othar 1200 f6~t
vertics.L.of'c8urse) of C3VE.

_._._ ..-------------------------------------------------------------------
GEOLOGY OF TI{E RIGGINS~ IDAHO AREA by Dan T~bbs

A brief look into the geology of the area around Papoose Cave is all
that is easily obtainable. A more comprehensive study would require
access to unpublished material and general geologic knovlledge ot the
area that I lack.

An extremely somplified 'Jyi.:18rst.a:.--~dingof the local geology ,nay be
gained by grouping e-vent.s 5..n'L ..) t1::>.1'68 phases,

First, during Triassic h:w (approx. 'i 50-200 Ii~illion ye2.rs ago)
came the depositicn o.L va1ce:.n::.e <\;:;h 0[,;1 J.c.:;:'E1.~: ~ aJ.(mg vIith 0(;1:\6 l.nD-

volcanic sediments. ;:.:~<.'li 9.;.'.i.:.'~n,r,~.;'!J,. i.Y'. 'c(,c; ',:,,)1'!;:. l-:ld-;',' ;;;:;SO:i'ted.sed-
imentarY' rocks -;:;ef.'8 1",.';.:::' d,)1iJ,~,mJ.:,.n::.yi.i'l """~';:', ';;.l'~:;..~':,\.J seas. The
limestone of P3po(o,')e e,:":,,'eT.-JE.'3 f~)!w.E::d. durir>:,;~L;r.,n'iod'J

Second, the ai~8a 'tr,r.8,S i::-~t:cud:~~.5.~..yUlf; I~J.2.hob;"t>/)l:;.th] a large
magmatJ..'c mass of ,-~".,.,,+.z In' r:,'-N)l'l'j ';'e 1"1'; k,.> O'Y'~"ll' 'l'~ ,;.;-;")') 'T'h'" 't-,. ~':'lolJ..'th.1.1 _ •..•,l ..Ic. •• J,... V ...LJ. •••..v ,._,,,_,,, -' l.-~-"a..._. ~:' t..1 I, .J. ••••1 lei. v •..

literally ::ate': it,~ o'j2..J ir::c(: the preceeding rocks by engulfing huge
blocks in its magma, and 0.::.;;>30J.\1'1.112; or I;}u:1.ti.ngtrl>?!T:.o •

Thi.s i.ntrusion ','la.s accojl1pb.ni(~~:tby .::ons~i.cl,j,"f.:.1:.:'.:.A cieloY.'ffi2,ticn. and up-
lift, and by the metamorpo.sis I'lhich has chd.r.ged some to the limestone
to marble.

Third, the area "Tas eroded and Has j r,unclcJ,teo. by the Columbia B:;,.,salts--
the thick lava flmJs vThich cover mue-h of .:tiash-Lng';:.on)02'egon~ a:r:.dIdaho.
These are the dark) n3a:~ly v.-:-x.ticl? cl:l.ff.'s vJhJ.cll 8.I'G ~~een high in the
valley I,ralls, and vrhich lie in 11e,n'::'.y br)y'i zo:,rc,al L>,Y8J:S ..

A~.;30 in this la,st phase is the accumulation of the stream deposits (
(mairj:Ly sand and gravel) in the valleys 0 Some of t.hesSl deposits ".fere
SUC0338fully placer-mined for gold during the earJy part 01 the century,

(Possibly, somevThere, perhaps on p. ,is the rr,ap Nhich .!Jon sent aOl.ong
I,r-H.hthis •••• ED.) --.r.---- (Cont. from p. ) .J/ 1,

L "

--~----------------~---~--------~-------_._------------------------------------
~,')in; this is in equilibrium vrith calcit9~ po/tlandit.e, arld ca::"cium oxi.de
and has a r::omposition GaL ox. 68s C02 19, 'liJ2.ter n ("r;~, f;)" -".1;. (.us C. th e
tHO liquid fields c02,les~e and at sti:.l h:i.~:;her t.empeIatU'L'8S the :ra"[:'S of
composi tion of the liquid field increas8~~, '1'h8 mirlimuii1liqu:~cl:,i..s,t'SIi,},), in
the sys+err. has be'=n de':-.'-~r;n'\r,.:>c1 fr,-' .., ''''''r,'!':> of 'D'~,.::o,or,"'.'n:'" ,\+. '/11') 1":1r'- th~
temp. i; 680 C and at ',--~oo'Ci~.l;~J.'s..it is";-:;;~;~;:'8Ci'~~~6;;()C':' At'P;~~s~!.'e~ lo~-
er than 5U 'oars, the nd ni.r.1~~.l~.ic:ju~.-.:lustemp, ::1.ec.::'eaSf,S} and at 2'( bars :0res-
sure the appropriat.e c0mposjt:i.O:'l i.s C;J;"'l::;J.~c,!J_y :U'i'o-,id d.t (f •.',;C, The l-d..g1.
melting temperature oi' ~.'D.:Lr';l.tE: 1::; \,'l07.,r'-J.f'c !.'e :J oT,l)t-.r;-d r'12.-d-:HdJ.y' by the ad.elition
of calcium oxide and 'iTc:.te:r u.tlder ~)l'i~Ss'.'.:ce, 'I:ho;-, ::<.vl.. t,c,n:po .1.'Lqu:;.d IIlel] 'rJtJ :['e-
garded as a simr)l:tfJ.\.: J (;a:rl~(IL.a.Litr:-: il:~i,g~:i;J.., ~\:~t!l.r,~:.~.!.t\.,.}.JJ.:'I.-~,e ~..f; e(:;!l.t:.r:.'al='..y t
the dominant mine::-al ~.:c.ca:ci:onai:,ites, ,k.: r,m~~~.,j :'.:; fC'q',181~tJ.y ew:l :1t:.l'l";::':,:~:~i;
constituent, whiJ.e arJ'Gite 2.r,d mica 2.r.~; ~:',!:: ':.~,'..!;. a(~Gf~S~~'.):~'j,eo:;,.E~{per}:'1 .,'"
are under 'JaY +0 find th'" dff'er.L ()i" .).;'(I:i -i- .. '. ,"'~'~' i (.....1".'...:.,.(.,.' ...~ (,.,)" '.h a:=-' i"l'P'O 1-'21-',''J' v ..•• .._ ."ll c.,.J ..•...••..•.. J •••..•.••••••••..••• lJ I.. J-"I .• ") '.,j ,l..". •.•.• 0 l' '~J

Si02 and alkali.s on the rr.:Ln~.murn :l_iqui.d'J:3 -r.;:'i:l;:", :' j:, tr,(c 'CI-:'(';:lE~l'J' ui;.;ter:l" So.'\.-
ubility dete.rminClt::'ons au; also being made t.!) see h:"'1,j th8 .s(,l'.ll.:i:U ity of
calcite varies vrith incI'eCl.sing content of c;'~'::'I'.'r::i',.~"T:.d;-; ',n the. 3~lu6oUS
vapor phase.:lIany geolog"l.st::; believe -U'.s;L <i r.l~.:::J. t .• "li:.[)';.c:",.~-.i:reV2,P:IUJ.';cons
sisting of water and carbond5_oxide: i.s 8.':)],'';; ~:o eli:: <;, ':, Vt: Ja~'g8 amounts of
calcium oxide, magnesium oxide, ferrous oxide, e'Lc, ,
P. J. Hylie, O. F. Tuttle, DepL.of Geophysics and GsoGhei.'d.stry, Fenn. State. U.
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