CW WA A center of excellence in earth sciences and engineering™

Geosciences and Engineering Division
6220 Culebra Road » San Antonio, Texas, U.S.A. 78238-5166
(210 522-5160 « Fax (210) 522-5155

June 26, 2008

Contract No. NRC-02-07-006
Account No. 14002.01.151
WM-00011

ATTN: Document Control Desk

U.S. Nuclear Regulatory Commission

Mrs. Deborah A. DeMarco

Division of High-Level Waste Repository Safety
Mail Stop EBB-2-BO2

11555 Rockville Pike

Rockville, Maryland 20852

Subject: Al 14002.01.151.803
Linking the Growth of the Lathrop Welis Scoria Cone, Nevada, and Pyroclastic
Textures to Conditions of Magma Ascent

Dear Mrs. DeMarco:

The enclosed poster and Form 390A are being transmitted for programmatic review. Following
NRC approval, the information discussed in the poster will be presented at the 2008
International Association of Volcanology and Chemistry of the Earth’s Interior (IAVCELI) General
Assembly in Reykjavik, Iceland, on August 18-22, 2008.

The poster outlines a study involving the use of pyroclastic textures, specifically those of the
scoria found in the Lathrop Wells cinder cone in southern Nevada, to discern conduit dynamics
during magma ascent. Textures have be characterized based on the vesicle and microlite
populations present at a microscopic scale, and the results have be used to interpret transitions
in eruptive behavior and flow regimes in the shallow conduit. The objective of this work is to
gain a more integrated understanding of the processes that occur in the subsurface during
conduit development and throughout an eruption of a water-rich basaltic magma, which can be
used to consider consequences of igneous activity.
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Linking the Growth of the Lathrop Wells Scoria Cone, Nevada, and Pyroclastic
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OBJECTIVE: Use pyroclastic textures of scoria from Lathrop Wells volcano to study magma ascent dynamics in the shallow conduit.
— . — e —

height. Min is the average of the three

1. BACKGROUND e . minimum density clasts, max is the

f the thi i densit
The ~80 ka eruption of Lathrop Wells volcano in Nevada, USA, of water-rich [~1.2 — 4.6 wt% e e

. . lasts, and range is the difference
: 5 k- At some sample locations, thick c )
H,0 (Nicholis and Rutherford, 2004; Luhr and Housh, 2002)] trachybasalt was characterized sequences of maﬁ’e”al cm'"d be d'ivided between the highest and lowest

by both effusive and explosive activity, resulting in two lava flow fields, fall deposits, and a - and sampled by clast size. For measured densities per sample.
140-m [459-ft]-high scoria cone. Field observations suggest the emplacement of these three S 32407-19] example, at 32407-5, three separate upper cone ryren
types of deposits overlapped in time. R 5 T samples were collected from a =E 008 Xe X mn
" 3 . . . " ¥ 3 5 4 coarse-fine-coarse sequence (A, B, and Opeak
Excavation of the cone through commercial quarrying provides a unique opportunity to sample X C, respectively). Similar variations in Xrange
eruptive products that represent the duration of the cone-building process, and two distinct i &Y grain size are seen at other locations 1oe0rx
facies have been observed. The lower cone facies consists of partly welded, coarse lapilli and ; 1 but on a smaller scale (e.g., 51207-7).
1 + oal . N . s S A 3 The density distribution for 32407-5B is
' bombs indicative of a Sltrombollan.-style. gruptlop, and the uppgr cone fgmes is pon?poseq of 4 : | markedly dissimilar to 51207-7A unless
nonwelded beds of vesicular scoria lapilli, consistent with the increase in eruption intensity and 2y g Pt < o the data for 32407-5B and 5C are
degree of fragmentation that characterizes violent Strombolian activity (Valentine, et al., 2007). % S H combined to represent one coarsening
i 24076 o 5 N upward bed (32407-5B+C).

Plot of sample densities against cone I
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2. SAMPLING

Individual beds from the cone deposits in both facies were sampled in IKONOS® image of
regul_ar, vertical |ncr§ments from the base to the sqmmlt. Each sample Lathrop Wells cinder
consisted of approximately 50 — 100 clasts of scoria 8 — 32 mm [0.3 — cone (UTM, Zone 11N,
1.3 in] in diameter. Inversely graded horizons in the upper cone indicate NAD83). Sampled sites
grain avalanching occurred as the cone grew, but beds exposed in are marked inblue.
-cuts near the base of the cone were deposited earlier in the One-meter panchomatic
Saamyacu P! N i sharpened multispectral i 3. DENSITY
eruption than beds located near the top. Sample locations were chosen dataset provided by o o
based on variations in clast size and character that represent transitions Space Imaging; image — I — Clasts densities were measured per sample, and these
and/or pulses in activity that occurred during cone construction. mosaic by EarthSat Corp. data were used to select individual clasts from specific
samples for image analysis. The density measurements
generated the following results:

32407-5€

PERCENT(%)

2074,
s2307.8

51207-7

>Distributions appear somewhat irregular, but many are
generally unimodal and peak at ~1.2 g/cm3 [74.9 Ib/ft3].

cone height

>Samples collected from the lowermost and uppermost
DENSITY (GICM?) portions of the upper cone (32407-7 and 32407-1B,
Histograms depicting the density distributions for a respectively) show bimodality.
selection of samples. The densities of clasts used . .
for image analysis are shown in black. >The range of density values present per sample is
| S L3 S ' o similar throughout the cone deposits, and with
Thj lc(:ntlacl between fthg early/lower cor&e Lomerdcone de;|30§i|tl§ q;rgsist of p:r'tJIy N Grain size v:ries iq hilgr::y 1ragminled. Sequentce ofvreverslely g!’aded bedsd increasing cone height in both the lower and upper
and later/upper cone facies was expose welded coarse lapilli, ribbons, and bombs. upper cone deposits; letters mari suggests grain avalanching occurre S N
by quarrying operations in May 2007. sampled horizons. during upper cone construction; letters cone, the range first trends toward .decreasmg yalues,
mark sampled horizons. then holds somewhat steady, then increases with

- .
4. MICROTEXTURES o, Textural mingling is apparent in Lathrop Wells scoria; images reveal regions
To characterize vesicle and A density > with different dominant vesicle and/or microlite populations distinguishable by
microlite populations, low - size and shape that are heterogeneously dispersed. These regions can
magnification images were A 1) 32407-18: 1.0 glomd U2) 32407-18: 1.6 glom® U3) 51207-6: 1.7 glom® Ud) 32407-18: 2.0 glom® US) 32407-18: 2.4 glom® sometimes be discerned by studying the microlites but are always identifiable
collected by optically scanning thin by examining the vesicles. Mingling can be categorized into three types:

sections on a flatbed scanner, and -

higher magnification, backscatter A < (i) distinct, smaller clasts are incorporated into a larger clast - boundaries
electron (BSE) images were E G are generally marked by large vesicles and changes in the microlites
captured using a scanning U2 small clasts, micfolites mark boundary

electron microscope (SEM). UB) 32407-5C: 1.2 glem3 U7) 32407-5A: 1.4 glem? U8) 32407-5B: 1.8 glem? U9) 32407-5A: 2.0 glem? F) 32507: 1.2 glem?

Upper Cone
Low density clasts are well
vesiculated, have a significant

population of large bubbles, and

show abundant signs of bubble U10) 32407-78: 1.2 glem? U11) 32407-7: 1.9 glem® U12) 32407-78: 2.3 glem?

coalescence. High density clasts
- are poorly vesiculated and are (ii) domains dominated by smaller bubbles are ubiquitously interspersed in

dominated by small bubbles with a clast occupied by larger bubbles - boundaries are not distinctly marked

shapes indicative of bubble by vesicles, and only a subtle variation might be seen in the microlites

collapse. Upper cone U8: domains, no boundary in microlites

lower cone : e

Lower Cone ) L1) 51307-1A: 1.0 glom® L2) 51307-1C: 1.6 glem3 L3) 51307-1C: 2.2 glem3
Clasts show abundant signs of

coalescence and collapse similar

to upper cone samples, but low

density clasts in the lower cone E— |' I =

deposits have a population of Optically scanned images of thin sections for selected clasts. U refers to upper cone, L to lower cone, and F to fall deposits. Scale
large, outsized bubbles. Also, baris 5mm [0.2 in] in length. Red boxes outline areas captured at higher magpnifications. Many clasts with peak-to-mean densities
diktytaxitic textures occur found in the middle of the upper cone beds exhibit mid-level vesiculation (i.e., they are moderately vesiculated and dominated by
throughout the cone deposits but medium-sized bubbles) and strongly resemble fall deposit clasts.

are most pronounced in high
density clasts from the lower cone.

cone height

U9: domains, subtle boundary in microlites

Microlites

Groundmass textures appear to D lovfegngty L1 lowgsret;
be hypocrystalline to hypohyaline; ;
plagioclase laths <100 um [3.9 x
103 in] in length dominate the
microlite assemblage, with minor
amounts of olivine, clinopyroxene,
and iron-titanium oxides (25 um
[9.8 x 104 in] in length). In both
upper and lower cone clasts,
microlite crystallization does not
seem to be correlated to density or
to textural domains defined by
vesicles.

(iii) swaths of smaller bubbles cut through a matrix of larger bubbles -
boundaries are not distinctly marked by vesicles and may or may not be
distinct in the microlites.

U3: swath, no boundary in microlites

+U12: high density L3: high density

glassy matrix; 1.7 glom’

U11: swath, microlites mark boundary

100 Lim ——

BSE images showing bubble coalescence in low density and bubble Textural features (signs of bubble coalescence, collapse) in lower
collapse in high density clasts from sample 32407-7B. White boxes cone clasts are similar to upper cone clasts. White boxes (left)
(left) outline areas captured at higher magnification (right). Note: The outline areas captured at higher magnifications (right). Low density
low density clast has a glassier matrix than the high density clast. clasts in lower cone samples contain a population of outsized

bubbles; this low density clast is hypocrystalline. Diktytaxitic

textures appear prominently in the high density clast.

1 mf=——— hypocrystalline matrix; 1.9 glem®

NOTE: White boxes (left) outline areas captured at higher magnifications (right).
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