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The Anisotropy of Magnetic Susceptibility {AMS) Technique
to Locale the Source of the Rattlesnake Asbh-flow Tuiff, Cen-
tral Qregon,

Jobn ;. Stimae (Dept. of Geological Sciences, 1272 Universily of Ore

gon. Eugene, OR., 974031272, USA; ph. 1-341-M6-457D; e-mail:
Joh Gnewberry.uorogon.edu); Ray 1. Weldon, 11 {Dept. of Gealogi-
ciences, 1272 University of Oregon, FEugene, OR., 97403-1272.
ph. 1-541-316-4584; e-mail: rayfinewberry. uoregon.edi)

As pul of a paleomagnetic study on the Rattlesnake Asn-flow Tuff
(7.01 a) in the northern Basin and Range, we use the anisotrupy of
magn: lic susceptibility {AMS) to determine flow direction, and henee
souzer of the ash-flow tuff.

Niet:-oine {99] specimens [rom seventeen (17) sites were measured
for thiir AMS. Plotting the shape parameter, T, against the corrected
degre: of anisotropy, Pi, results in a mean shape parameter of approx-
imatety 1,075 (prolate} and the mean corrected degree of anisotropy is
approimately 1.030, or 3 perceat. The mean bulk volnme susceplibil
ities Tunged from 8.0E-04 1o 2.0E-02 (ST units).

During the caldera identification procedure, all sites were incinded in
the eileutationg, After Lhe process was run with all the sites, lwo sites
that ! ad very anomalous fiow azimuths were exchnded. These two sites
prodied lineation and foliation directions that are clearly influenced
by paieotopography of the ancestral John Day River Valley. Although
ather sites probably show the influence of palkcotapegraphy, but to a
lesser degree, they were not remaved. Subsequent contouring resulted
in no significant difference in the source area localion.

The “M$ measurements show an approximately radial outflow pat-
tern rom the postulated source caldera. Dur hest esiimale as to the
location of the caldera wanld be near Lake ou the Trail in the US Ge-
ologi al Survey 7.5° quadrangle by the same name. This lucation is
appn ximately 10-20 km tu the soulh of previously postulated source
regiors. With further AMS work at other cutcraps, we fecl that the

soure ' may be better located.
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Caelnno Tuff, Nevada: Distribution and Source Region In-
ferred From Magnetic Properties

< Palmer  (Dept Farth Sciences, Univ.  Wistern Qutarie, Lon-
de, Optario, N6A 507, Canada; ph. 519 679 2111 x6749);
W I} MacDenald {Dept Geological Sciences, State University of
New York, Binghamton, NY, 13802, USA; ph. 607 720 2872);
C 5 Gromame {420 Chaucer 81, Palo Alto, CA, 92301, USA: ph. 415
322 BERT)

The Cartano Tuff (Gillaly and Masursky, 1965) is a volume- toically
sipn-ficant ash-flow tuff of late Paleogene age. near 31 Ma, widely dis-
tributed over central Mevada. Approxima- tely 8,000 cubic kms of
this 1uff fill and sorround the north- ern of two large voleanic tectonic
troushs of eentral Nevada (Burke and McKee, 1979). Outerops of teff
assigned io ihe Caetano by various asthors exlend frem the Tobin
Ranze, across the Fish Creek Mis,, Battle Min., and Shoshone Range
to 1l.e Toiyabe Range. For more than 40 sites across this area we have
inve-Ligated the magnetic praperties of Caelano Tufl with the objective

of inlerpreting its structural setting and source regions. Numerous Jif-

ficuities have arigen including correlation uncertainties, hydrothermal
alle:ation of magnetic properties, neat-isotropic fabrics, and scareity of
Je flow-lineation fabrics for cross-checking AMS interpre- tations.
Kevortheless, several characteristics have emerged. The remancnee,
tigl:ly clusterid, is all of reversed polarity; this is unexpected in view
of e numerous sedimentary inter- calalions in the type area, which
ity 2 long interval of em- placement adequate for reversals to oceur.
AMS Kmax axes, laken as proxies for fow-axes {Ellwood, 1982), are
brocdly consistent with radial outflow around the trough's west end.
Wituin the trough, Kmax axes are mainly parallel to the trough E-W
axir, except at Lhe type area at the cast end.
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Rock Maguretic Characterization and ESR Spectra of Voleanic
Ash: A Summary of Results to Date

Sy Beske-Thieh] ({Geological Engineering and Sciences Depariment;
vh. B06-187-2534; e-mail: sbeske-d@mtu.edu); Archana Pawse (1115
t4th Ave SF, Apt. 14, Minncapolis, MN 53414; ph. 512.379-7758);
~ Marshall {Physics Department, Michigan Technological University,
Houghion, M1 49531)

Th- use of rock magnetic properties and elactron spin resonance (ESR)
spectra as tools to identily volcanic ash requires 1) the properties be
upiform within the ash, and 2) different ash units have different mag-
neiic and ESR signatures. The later stipulation should be the case
whon the ash units have dissimilar chemistries and/or crystailization
hiszories. Magnetic properties and ESR spectra depend on these fac-
tols because they reflect magnetic mineral content and grain size and
shape . ESH, spectra characteristics are also affected by crystal defects,
impurities, rte. and the presence of paramagnetic minerals such as
hrienite.

= _——

Most information comes from a comparison of results Trom the Fuego
1474 ash, Guatemala (1208, 1094, Fall Meeting, p.695), the El Chichén
1982 ash, Mexico, (see previous abstract, this meeting) and ash from
ancient eruplions of Kilauea, Hawail. Atmospheric fraction drmat-
ically affects magneiic properlies and ESR spectra in proximal ash
from Fuego and BY Chichén, 1istal ash collected 30 and 100 km dis-
tance, respectively, have uniform magnetic properties. Although sam-
ples from Kilauea were {from the a single Jocation, theoretical consider-
ations based on the lark of atmespheric fractionation argue that mag-
netic properties should be uniform throughout euch ash wait for this
voleano. Ash from these three volecanoes can easily be distinguished on
scatter plots comparing saturation magnetization and saturation rema-
nenee with g, the magnetic feld al which maximum ISR absorption
oceurs, Preliminary data from muliiple eruptions of Fuego suggest that.
the method is ineffective in distinguishing between ash Nnls etupted
few years apart.

GP22A MC: HALL D Tues 1330h
Ash-Flow Tuffs: Correlation and
Emplacement 11 Posters (joint with V)
Presiding: W D MacDonald, SUNY,
Binghamton; L Brown, Univ of
Massachusetts
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Accumulation and Dry-5tate Remobilization Processes in the
June: 15, 1991, Ignimbrite at Mount Pinatubo, Philippines

Rounle Torres (PHIVOLCS, Quezon City, Philippines; Stephsn Self
(Nept. ol Gealogy and Geophysics and Hawail Cegter for Vol
canolugy, SOEST, University of Hawabi, Honolulu, HT 96822, UJSA;
ph. (B08) 956-5096; e-mail: selflisoest hawaii.cdu); Michael Branney

{Dept. of Geology, Unlversity of Leicester, Ledester, Lugland UK;

WE Sealt [LSGS Cascades Volcano Observatory, Vancouver, WA

93661, USA

Pyroclastic flows prodeced by eruption column coltapse during the cli-
mectic eruprion ab Mt Pinatubo on 15 June 1991, were sustained for up
to 3 hys in proximal to medial arvas and pulsating in more distal areas.
Evidence {or progressjve aggradation of the ignimbrite is shown in the
medial facles (3 to 7 km from vent) along the CDonnell valley; thick,
massive. homogencous valley-ponded ignimbrite changes laterally into
strasified and fines-depleted deposits woward the channel margins, Dis-
tully, the deposit transforms inlo a stratifivd sequence of individual flow
anits with intercalations of surge and fall deposits. Norizons of coarse
putice concentrations and fine asi and lapilli fallout mack the upper
surfaces of flow wuits. Some massive deposits can be traced down fow
into vross-stratified surge-like deposils, suggesting increasing dilution
of the sulids concentration of the flows as runout jocreased. ‘These
temporal and spatial changes occur in response to varialions in mass
flux of material transported by the flows. Portions of the 18991 primary
ignimbiite were iemebilized to form secondary pyroclastic fows and
ignimbrites on numerous occasions. These deposits exhibit identical
field characieristics, suggesting similar particle suppor and emplace-
ment mechanisms. Flow velocity and the amount of air ingested at
the flaw front appear to have little effect un deposit characteristics.
Tutbubence induced by alr enlrained during eruption celumn eollapse
provide the primary particle support mechanism in flow. Development
of a dense wuderfiow ilrough downward increase of particle concen-
tration and damping out of the Auidizing offects of gax cavse & hasal
depositional gone in the fow where hindercd settling is the dominant
particle suppart mechanisin that controls deposit charactoristics.
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Vitric - Sillar Zonation in the Bandelier Tuff

M Hom {University of Texas at Arlington, Department of
Geology Arlington, TX 76019; B17-272-2987);
{Sponsor: B B Ellwood)

A recent study of the Bandelier Tuff {Tshirege member)
motivales a reinterpretation of sillar paragenesis and vitric -
sillar zonation in the ignimbrite. Field observations of zonal
geometry charactesistics agree with previous lindings (Smith,
1960, USGSFP 354-F), and are complimented by laboratory
analyses of zonal variations in crystalline texmres and forms.
Results of petrographic, SEM, XRD, and microprobe
analyses of sampled profiles evidence sillar zonation defined
by polymorphs of alkali feldspar, silica, and marialite that are
indicative of a honcguilibrium phase transformation. For
example, sillar alkali feldspar ocoucs in stellate clusters that in
thin section are discoidal or polygonal 4,5, and 6 sided), and
silica occurs as hexagonal platelets that display A - aidymite
crystallography, but with a crystalline structure consistent
with that of o - cristobalite. Additional evidence suggests
that these forms crystallized directly from the amorphous

Iliis page may be lteely copied.
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cotpenent (shards and pumice). and not precipisated from a
vapor phase. The analytical resulis alse suggest that sillar
crysiallization oocured while the ignimbrite cooled but befone
ataining the plassy ‘stace’, that sillar ¢rystallization
inteprupted welding compaction, and that sillar crystallization
is degenerative 10 rock coberence,
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The Size Distribution of Pyroclasts and the Fragmentation
Sequence in Explosive Volcanie Eruptions

Edcuard Karuijnski  ph. 33 1 44 27 24 T6; email:  kamin-
skiGipgpJussien fr): Clande Jawipart {fnstitnt de Physique dn Glabe
de Paris, 75252 Paris Cedex 05, France: ph. 33 144 27 68 73; - mail:
cjieer jussienir)

In an explosive etuption, the atmosplieric celnmn regime depends on
the mass fux and on the mass fraction of gas in the erupted mixture.
Upén fragmentation, vesicular magma rising in 4 conduit breaks up into
smal| fragments, and the amount of gas released depends on the size
disteibution of magma fragments. We present a comprehensive review
of the graiu-size distributions of ash and pumice samples in 26 well

documented Plinian cruptions. These populations bllow a power-law
distribution. The cumulative distribution is such that N, the sumber
of fragments with radii Jarger than 1, Is given by: N o r~" where
expopent D ranges from 3 to 4. Such values of the exponent capnot
be atgributed o a primary fragmentation mechanism, We propose a
secondary fragientation sequence invelving multiple collisions above
the [ragmentation level, Laboeratory experiments on real pumices il-
lustrate the various possibilities for secondary fragmentation processus
and show under which conditions exponents larger than 3 can be ob-
tained. A model of kinetic refragmentation is developed to account, for
such observations. Primary breaknp of bublly magma leads to a size-
distribution expeneni. smaller than 3, implying 2 swall volume {and
mass} leaction for the continnous gas phase in the mixture. In these
concditions, pasticle collisions are frequent and Induce an incroase of the
exponent of the disuribution. With increasing height above the frag-
mentation level, decompression acts to lncrease the volume fraction of
gas and hence Lo lower Lhe probability of particle collisions, The final
value of the exponent is a funetion of the residence time in the conduit
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Collapse of Inclined Eruption Columns and the Generation of
Directed Pyroclastic Flows

Alfredo Mahar Francisco A. Jagmay : David M. Pyle (Department of
arth Sciences, University of Cambridge, Downing Strest, CH2
3EQ, UK ph. 01224-333474 5 01223-338351 ; e-mail: amfalzd
esc.cam.acnk 3 dmpd1@esc.cam.ac.uk]: Brian Dade {Institute of
Theorctival Geaphysics, University of Cambridge, Dowaing Strect,
CB2 3EQ, U, ph. 01223-333485; c-inail: bdadefosc.cam ac.nk):
Clive Oppenheimer {Trepartinent of Geography, University of Cam
bridge, Downing Place, CR2 $EN, UK. ph. 01223-39383; e-mail:
c.oppenheimerSopen.ar.uk]

We present a model of column collapse that relates the asymmetry of a
volcanic crater (e.g. presence of cratee notches) with the emplacement
directiom of amall scale pyroclastic Aews. Analysis of two-dimensional
compressible flow beliaviour shows that wnder certain conditions, the
sireamline of a jet exiting the vent at sonic speeds can become tlked
away frow the vortical, ‘The inclination of the streamline to the vertical,
depends on the slant angle of the crater kp and pressure at the crater
exit plane. This tilting 1v turn focuses the fallout of coarse parlicles
from the jel that may cause the subsequent generation of orlented small
scale pyroclastic flows. This model applies to voleanoes with vertical
conduits and crater to vent geometries capable of acting as effective
sonie to supersonic voleanic jot novales. Mayon volcano™s near porfect
cone, central vend, vent to ceater dameter ratio (0.64:1), and conspic-
uchs crater asymmetry as determined from DEM's and photographs,
is an exceflont example of this type of volcanoc. The southeast facing
erater lip slant of Mayon volcana, which existed prior to its 1984, 2nd
phase eruption, is believed to have directed the southeast trending py-
roclastic flows, The iaclined column eollapse model i also consistent
with the origin of the pyroclasiic flows ip the falal 1902, Mount Peide
etuplion. This model provides o means of predicting the likely orien:
tation of small scale pyrodlastic lows generated by column collapse at
active voltanoes.
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Depositional Features and Transportation Mechanism of the
1991-88 Unzen Pyroclastic Flows, Western Japan

Shinji ‘laksrada {Geologival Sciences, University of California, Santa
Barbara, CA, 93106, USA ; ph. 1-805-803-3308; c-mail: takarada@
magic.geol ucsh.edu}

More than 9400 Merapi-type dacitic pyroclastic flows (totaling 0.2 kms)
were produced frum lava dome collapse at Unzen Volcano, weslern




