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GAREONATITES %y Don Tukls

Caves have been found in three of the four major types of recks. 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
CaC0,, making it a prime subject for subsquent solution by carbonic ac.
Thesé 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 of
CO2, as in the formation of spéleothents.

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 "large mass
is found near Baker, (southern) California. The fourth deposit is in the
Bearpaw Mountains of lontana, but so far only veins have been found.

No reports of cave development in these localities 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 lMAGMA  (from NATURE, March 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 carbonatites were emplaces as liquid magmas; bu*
hitherto there has been no conclusive experimental evidence to support °
existence of carbonatite liquids. In fact, from the available experincr’®
evidence it seemed unlikely that such liquids could exist at the low te-
eratures indicated by field studies. Ve have recently obtained experii
al evidence that simplified carbonatite magmas can exist at moderate ten
eratures through a wide range of pressures,

Resusts fromaa study of the join calcite-water in the ternary system
0a0-C02-Hp0 show that calcite begins to melt at a temperature of 740 deg.
C at 1,000 bars pressure of water vapour. Only a trace of liquid was dr
eloped at this temperature, but the amount increased with increasing ws
content and with increasing temperature. This evidence implied, but did
not prove, the existence of carbonatite magmas.

Subsequent studues on the system C20-COp-Hp0 have shown that the min-
imum liquidus temperature at 1,000 bars pressure ic 675 C. # 5 C. At this
temperature =::d pressure, a liguid with ihs -cmpcsition calcium oxide 64,
carbon dioxide 18, water 18 (weight per ceri ! is in equilibrium with
calcium portiandite and vapour (almost purs” water). At 680 C. and the
same pressure, a liquid develops on the calcium sids of the Ca(OH)Z-Ca003

(cont. on p.
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The CAHILDY FfVFR is published monthiy at 1117 36th Ave. E., Seattle. ¥,
93102, Editorial material should be subtmitted to Ect Stitt, 600 Ik. Wn. bivd.
E.E featile, Wn. 98102, Deadlines are: submitted material, the first Tues-

lav of the month; publication, hopefully, w1ll be by the and Tuesday. This
month didn‘’t quite make it, however, -

The CASCADE GROTTO OF THE NSS meets on the 3rd lMonday of the lonth, at
1117 36th Ave. E. in Seattle, EXCEFT for August, 1968, when it will meet at
2316 N. 113th Pl., Seattle. There will'be:'a map in the Aug..edition to tell
vou how to get there. Like the time is usually 8 00 Pi, and the meetlngs will
be over by 10 (it sez here).

:LwBERSHIP LIST-~ On page 33 we have finally puolished the Grotto- aadress'
list of all paid up members; subscribing (S), Regular (R, or Family (F).
IF-this list is in error n any way, please uotify Rick Rigg or Rob Stitt
immediately. A corrected list will be published if waiir:nted. :

?IELD TRIPS-,TheIC“scade Grotto has cver 35 wembers, of which 22 are R or
¥ types in the S™attle ar:a. The field trip chairman has gone to some ef-
Pﬁrt to. set up a series of trips for this year, but so far the turnout has
not been what should be expected cons.dering our membership. We have some
very good trips planned for the next few months, why not attend one or
two? You might even get some caving dorefi

DYNAMITED CAVE--September 28-29 has been seiected for a Dynamited Cave work
party weekend. In order to satisfy the reqv*rements of our special use
permit, we shall: 1. LompleLelj remap tbe cave, outaining both vertical
and horizontal profiles; 2., Clean up the cave, removing all trash, debris,
carbide, and wall markings; and 3." Flace-a gate on the entrance.

Tkis will be a joint trip with the Oregon Grotto. A visit from the NW
uﬁderground jug band is anticipated. Saturday night there will be some sort
of a sceial function, perhaps a barbacue; to-help raise money for the Grottos.
Yore information will be forthcoming in the September CAVER.,

US55 MEMRERSHIP-- Since the Cascade Grotto is-a chapter of the NSS, it would
seem in order that its members should alsoc be MES members. The advantages
to be gained from this are several: 1. Receipt of all IHSS publications;
2. A voice in soclety aifairs, setting nationai and regionzl policys 3. A
sote in the Grotto clections, with the posswbility of heceming an officer
.0 dubious honori;; 4. An NSS number, which you can drsam of writinz on cave
walls in your Maidenform bra (Howeve it 1 not recconmended that you act-
vally engage in this, pasulme, if you wisn to relain the resvect of your
fcllow cavers); 5. Tou will be zole to make a positive eontvibution to the
cause of caving ln thG U.5. and the world, and aid tne N3S in carrying out
its objectives,

If you are intereste¢ in A.finding out mcre abovt the N9S, or B. Joining
the NSS, contact Rick Ripg. who can provide vou wive a brochare and applica-
tion blank, and who will even sign your blaux because he thinks you are a
cood fellow.
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CALoss CHVER TAGE #.1
Northwsst Cavs Rzscus 4associstion
The N.,C.2.A. formed in February of this yesar o
ths Pacifﬁc'”orthw:st, has produced ite first unit., ©
Cascaje Unit--wes officially org=nized on Juns 24, 195
The Cascadz Unit 1s independent of thes Cascade Grotto
N,3.3. Persone interested in Joininz and supoortinaz t
Cascade Jnlt are inviteZ to apoly for msabership.
N.C.R.A., membership is comoossd of thrszr groups:
1., Active Membsrs to le2d end Dsrticipote ia rsescues,.
2. Supvort Memb:rs to sudoort ths rzscus tzams
3. Bustaining Meambers for finsnci2l suprort.
Nualificaticns for suponrt mexnterehid are sasy
menhsrshio arz strict. We welcome intzr:setsd psreons
join 227 train wita us.
The Cascades Unit has slscted its 3o0ard of Directors.
They ars:
3ob Brown- Comnunications
Charlz:s Anderson- Youlipment
Don Tubbs— Finance
Dick Mitchell- Training

Arch OWbOﬂ—
Rick Riga-

Davi

The next neeting

.will be July 22,

$Hf i drhonidtw wedcwrde

The —xplorptian of thn=
U,ittle Pash",
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Nlechke—

Memnbsr at Large
Member at Lar:ie
Chairman

Cascade Unit of the N.C,3.A.

at B:00PM at Dr., Hsllidays. Please Attend.
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of Papoose turnsd

the trip
below the majestic 70 foot drop, but only tns first party
spent aodrsciable timz at the bottom.

Th=s firset psrtvy contailned A llelans, Czneron 3uttles,
Steve "nutson, and TCon Yelgon.. They viewsd tas tsriinal
siphons and looxel briefly for other leads. Not findiang any
le2de, they surfaced.

The second party, with Verne Fress, Arcais Olsgoa, and
Dave Mischizz, followed tune first group dowa and drecs:Ggd
them out. They sopsnt zero tine =t the botco;, and only
glightly longer at the Millraxs rooxn. Frahm's altiaiters,
the locations of which were &upt secret, were not found.

The iast p2rty containirng ek Rigg, Frand Harriecn, an
Don Tubbe toured down to th: 59 foost pit 2ni derizzed on
their way bock. They received szacsictance from 3ert 3sgara
and 3ob Weggland from the 70 ‘cu cut.

. Thz main reason the ¥3iz Push! tureed litile wag tns
eroup's unfzriliarity with thes lowsr levelé &F Ffapoose.
Before th:s Memecprial Day weskeud, nees 2f the afore meritioaed
ha? bs2n to see the sightco. Vow thzre arsz tea more who nsve



The 31¢ Push at Papoose...con't...
hszn below= v Lo,

TR N Maybe next time we'll find the othsr 1200 fest XX
( verticdliof  caurss) of eave.

D. iiischke
GEOLOGY OF THE RIGGINS, IDAHO AREA by Don Tubbs

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 knowledge ot the
area that I lack.

An extremely somplified understanding of the local zeclogy may e
gained by grouping events inio Three phases.

First, during Triassic bime (approx. 150-200 million years azo)
came the depositicn oi volcanic ath and levas, along with scme non-
volecanic sediments., Soon afterWe:s, in The Same LLase ansorlbed sed-
imentary rocks wese laid dowi, mainily im voeit, wholllw 5888, ‘he
limestone of Papoose cowe was formed durin. ~.is period.

Second, the area was intruded Ly the Tdcho Batholith, a large
magmatic mass of guartz monzonitve (1iks granite, “ob.) The batholith
literally “ate” ite way irtc the preceeding rocks by engulfing huge
blocks in its magma, and dissolving or meliting them, '
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This intrusion was accompanied Uy const bie geformation and up-
1ift, and by the metamorposis which has changed scme to the limestone
to marble.

Third, the area was eroded and was irundated by the Columbia Bzsalls-=
the thick lava flows which cover much of Washington, OUregon, and ldaho.
These are the dark, nearly verticla elififs which are seen high in the
valley walls, and which lie in nearly horizontal layewvs.

Als0 in this last phase is the accumulation of the stream deposits (
(mainly sand and gravel) in the valleys, Some of these deposits were
successfully placer-mined for gold during the early part of the century.

(Fossibly, scmewhere, perhaps on p. , 1s the map which “on sent along
with this....ED.) --p----(Cont. from p. W )
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ioin; this is in equilibrium with calcite, portlandite, and calcium oxide
and has a composition ecal. ox. 68, COp !9, water i3 (wi. %). A% (85C. the
two liquid fields coalesce and at still higher temperatures the rangs of
composition of the liquid field increases. The minimum liguidus Tamp, in
the system has been detarmined for a rangs of procsuves. At 500 bars the
temp. is 680 C and at 4000 bars it is lowersd Lo 640 C. At pressures low-
er than 50 bars, the minimwm liguidus temp. decreases, and at 27 bars ores-
sure the appropriate composition is comoletly liquid at &63 €, The high
melting temperature ¢i vaicite is wasrsfcre lowered markedly by the acddition
of calcium oxide and ater under oressure. '[hs Low.lamp. Liguid may be re-

+he dominant mineral o carhonatites, dolomlibe
consiituent, while apitite and mica ars Lol
are under way to find the dffect of addii wits (such as MgC, Fpuy
Si02 and alkalis on the minimum liquidus Teml. i Ciae ternary sgstem. Sol-
ubility determinalions are also being made to see how the golukility of
calcite varies with increasing content c¢f caxbor i iz in the aqueous

vapor phase. ilany geologists believe thatl a niza t=npe. Lore vapour, cons
sisting of water and carbondioxide, is able fo diusc.ve large amounts of
calcium oxide , magnesium oxide, ferrous cxide, elc.

P. J. Wylie, O.F. Tuttle, Dept.of Geophysics and GsoChemistry, Fenn. State. U.

garded as a simplifici carboralile wagua, JAithough Adedte Le genereliy ©
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