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The purpose of this report is to present in a single reference all geochemical data
obtained from the Lathrop Wells center to date and to describe the basic characteristics of
“the data. Modeling of the geochemical data to determine the origin of magmas and
magmatic evolution of the Lathrop Wells center will be completed in FY96. Sampling,
analysis, and correlation of ashes from trenched fault exposures will be completed in
FY95.

Overview and Sampling Strategy of the Lathrop Wells Volcanic Center

The Lathrop Wells volcanic center is located approximately 20 km south of the
potential Yucca Mountain repository immediately north of interstate highway 95 (Fig. 1).
Field, geomorphic, geochronologic and trenching studies have led to the conclusion that
the Lathrop Wells center formed during four main eruptive episodes separated by
significant periods of inactivity (Fig. 2). Field evidence of significant gaps in eruptive
activity between major eruptive episodes includes development of soil horizons, erosional
unconformities, and differences in the degree of geomorphic preservation of eruptive
features (Crowe et al., 1994). Each of the four major eruptive episodes at Lathrop Wells
is definedas a chronostrarigrap}nc unit, and contains one or more eruptive units (a

- volcanic deposit [lava flow or scoria fall] formed during a smgle time-synchronous
" volcanic eruption).

Chronosn*atigrap}ﬁc unit [ is the oldest eruptive episode and includes four Java flows
(Qlla-d) erupted from multiple, north to northwest-trending fissure zones marked by scoria
and spatter deposits (Fig. 2). Chronostratigraphic unit I consists of the largest volume lava
flow erupted at Lathrop Wells (QI2a) on the east side of the center, several minor flow lobes
on the northeast side of the center, and two sets of northwest trending scoriz mounds. A
wide-spread and voluminous scoria-fall and pyroclastic deposit (Qs2f5) is interbedded with
the lava flows of chronostratigraphic unit IT and is inferred to have erupted from a vent 3
concealed beneath the main cinder cone of chronostratigraphic unit Iff. The eruptive eveim
of chronostratigraphic unit IIf formed the main cinder cone (Qs3) on the west side of the
center and a smail-volume lava flow (Qi3) erupted from a vent on the northeast side of thc
center, Chronostratigraphic unit I'V consists of three smalj~volume tephra units (Qs4a—c)
erupted from a group of inferred vents south of the main cinder cone wh:ch have :
presumably been removed by commercial quarrying activity.

The strategy for geochemical sampling at Lathrop Wells was developed to answer
the question of whether separate eruptive units defined by field geologic studies have
distinct geochemical compositions. If geochemical variations exist, petrologic modeling
can be used to infer the magmatic processes responsible for the variations, and thus
provide insight into the physical processes responsible for the formation of basaltic
volcanoes in the Yucca Mountain region. Because the range of geochemical variation at
Lathrop Wells was assumed to be small, an initial concern was whether internal
heterogeneity within individual eruptive units was greater than potential variations amnong
eruptive units. For this reason, several (generally 3-6) samples were taken from each
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eruptive unit to establish the degree of internal geochemical variation, and to allow
statistical comparison of eruptive units (Fig. 3).

Results

Geochemical data from the Lathrop Wells volcanic center was gathered as part of
Study Plan 8.3.1.8.5.1, Characterization of Volcanic Features. These data inciude whole-
rock major-element and trace-element data obtained by x-ray fluorescence (XRF), whole-
rock trace-element data obtained by instrumental neutron activation analysis (INAA) and
isotope dilution, whole-rock Nd, Sr and Pb isotopic analyses obtained by solid source
mass spectrometry, and mineral chemistry obtained by slectron microprobe. In this
report, all analytical results presented in tables and graphs are grouped by
chronostratigraphic unit or eruptive unit.

One hundred nineteen whole-rock samples from Lathrop Wells were analyzed for
major-element analyses at Los Alamos by XRF following the methods described in Los
Alamos Detailed Procedure LANL-EES-DP-111, R3 (Table 1), The range of major-
element variation ameng ba<alts “~om the Lathrop Wells center is not large. All are
classified as alkali basalts in te.ms of total alkalis versus silica, using the classification of
Cox et al, 1979 (Fig. 4).

A commonly used indicator of the degree of major-element evolution of a basalt

due to fractional crystallization is Mg number, defined as [(E*M_g?“_) x 190] where
Mg and Fe are the cation abundance. Unfractionated, primitive basalts in equilibrium
with mantle olivine have Mg numbers in the range 68-72. Mg numbers of Lathrop Wells
* basalt cluster tightly around a value of about 54 ('Fxg 5), indicating significant
fractionation of either olivine or clinopyroxene prior to eruption (Crowe et al., 1994).

Normative compositions of Lathrop Wells basalt range from about 3 % normative
nepheline to 15% normative hypersthene (Table 1). The variadons ift noroiative
composition generally correlate with chronostratigraphic unit, with a trend of increasing
silica saturation with decreasing age (Fig. 6). Basalts of chronostratigraphic unit [ are
primarily nepheline normative, basalts of chronostratigraphic unit IT contain both
normative nepheline and hypersthene, basalts of chronostratigraphic unit IIT are primarily
hypersthene normative, and basalts of chronostratigraphic unit IV are exclusively
hypersthene normative with normative hypersthene contents as high as 15%.

Trace-clement chemistry



Whole rock trace-element analyses of V, Cr, Ni, Zn, Rb, S, ¥, Zr, Nb and Ba
were performed at Los Alamos by XRF using the procedures described in LANL-EES-
DP-111,R3 (T able 1). Table 2 lists whole rock trace-element INAA analyses of Rb, Sc,
Co, Sr, Ba, La, Ce, Nd, Sm, Eu, Tb, Yb, Lu, Hf, Ta and Th for 99 samples analyzed at
Washington University, St. Louis, using procedures described in Korotev (1987). For
each of three sample groups analyzed at Washington University, four blind replicate
samples were analyzed to monitor analytical precision (Table 3). ‘The replicate analyses
indicate that all trace elements except Rb and Nd have analytical precision of <3%, Table
4 lists sixteen samples analyzed for Sm, Nd, Rb, Sr and Pb by isotope dilution at the -
University of Colorado using procedures described in Farmer et al. (1991). Analytical
precision based on 6 replicate analyses is <1% for Sm, Nd, and Sr, and approximately 2%
and 3% for Rb and Pb, respectively (Table 5).

Lathrop Wells basalts are notable in having high concentrations of trace elements
" such as the rare earth elements, Sr, Baand Th compared to typical alkali basalts,
combined with low concentrations of Rb (Vaniman et al., 1982). While part of the trace-
clement enrichment may be due to fractionation processes, an unusual trace-element
enriched lithospheric mantle source is probably the primary cause (Vaniman et al., 1982;
Farmer et al., 1989).

Isotope chemistry
Isotopic compositions of Nd, Sr and Pb for 16 Lathrop Wells basalts (Table 4)
were analyzed at the University of Colorado using methods described in Farmer et al.
(1991). Analytical precision based on 6 replicate analyses is 0.001% for MINd/ NG,
S

0.002% for ¥'St/%Sr, 0.114% for 2" Pb”*'Pb, 0.085% for 207p, 2%ph and 0.058% for
206pp,2%py, (Table 5).

The total range in Nd and Sr isotopic compositions at Lathrop Wells is fairly
small with £,y vaiues ranging from -9.7 to -10.3 and ¥'Sr/*®Sr ranging from about 0.7070
to 0.7071 (Fig. 7). As a group, samples of chronostratigraphic unit I have slightly higher
5,365 (mean=0.707054, n=5) than samples of chronostratigraphic unit II
(mean=0.0707016, n=7). This difference is statistically significant at the 95% confidence
level using the two-tailed ¢ test. The Srand Nd isotopic compositions of Lathrop Wells
basaits are highly unusual for continental alkali basalts of the western U.S. and indicate
derivation from a trace-element enriched lithospheric mantle source (Farmer et al., 1989).

Basalts of Lathrop Wells are sparsely porphyritic with phenocrysts of olivine and
plagioclase in a fine-grained groundmass of plagioclase, olivine, titanomagnetite and
clinopyroxene. The percentage of olivine phenocrysts is fairly constant at 1-4% for
basalts of most eruptive units (Fig. 8). Plagioclase phenocrysts and microphenocrysts are
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most abundant in eruptive units of chronostratigraphic unit 1. Plagioclase phenocrysts are
largely absent in basalts of chronostratigraphic unit I1, Il and IV (Fig. 8).

. Mineral chemistry was obtained by electron microprobe using methods described
in Los Alamos Detailed Procedure LANL-EES-DP-131, R0. Mineral chemistry does not
vary significantly by eruptive unit. The maximum forsterite content of analyzed olivine
phenocrysts from all eruptive units is 78+ % (Figs. 9-16). In every case, olivine from
lava flows is more zoned (Figs. 9-11, 13) than olivine from tephra units (Figs. 12, 14-16),
probably because tephra was quickly quenched upon eruption, while lava flows cooled
more slowly, allowing continued crystal growth after eruption. Olivine from tephra imits
show very limited zoning (<2% forsterite content) and also in some cases display slight
reverse zoning (e.g., Fig. 14). Compositions of olivine are listed in Tables 6-13.

Plagioclase phenocrysts occur in units Qi1b, Qlic, and Qlld of
chronostratigraphic unit I. The phenocrysts are moderately zoned labradorite with An
contents ranging from about An 69 to An 60 (Figs. 17-18). Compositions of groundmass
plagioclase in lavas of chronostratigraphic unit I (Ql1d and Ql1b) extend to significantly
more sodic compositions (Figs. 19-20), while compositions of groundmass plagioclase in
lavas of chronostratigraphic unit II and III (Q12a and QI3) include compositions as calcic
as phenocrysts in lavas of chronostratigraphic unit I (Figs. 21-22). Compositions of
plagioclase are listed in Tables 14-17.

Clinopyroxene occurs as a2 groundmass phase in all of the lava units at Lathrop
Wells. We analyzed groundmass clinopyroxene from eruptive units Ql1d and QR2a.
Clinopyroxenes from unit Ql1d have higher MgO and less TiO, than clinopyroxene from
Ql2a (Figs. 23-24, Tables 18-19).

Magnetite occurs as inclusions in olivine and in the groundmass of all eruptive
units. Magnetites are titaniferous (7-22% TiO,) and magnetite inclusions in olivine
generally have higher Cr concentrations that magnetite from the groundmass (Tables 20-
23).

Geochemistry of Eruptive Units

To illustrate the range of compasitional variations within eruptive units and
differences between eruptive units, we have created normalized line plots of compositions
of individual samples grouped by eruptive unit (Figs. 25-36). All of thé major and trace
elements so plotted are incompatible during fractionation of olivine, the major phenocryst
phase in these rocks. Sample compositions were normalized to the average Lathrop Wells
cornposition using a combination of XRF and INAA data (n=99). This approach
emphasizes similarities and differences between samples at Lathrop Wells and allows
direct inspection of percent differences between samples. In general, individual eruptive
units are geochemically homogeneous and show a limited range of geochemical variation
(e.g.. Figs. 25-28, 32-33, 35-36). The voluminous lava flow and tephra fall deposit of
chronostratigraphic unit Il appear to have the most internal heterogeneity (Figs. 30-31).



Averaged compositions of the major eruptive units grouped by
chronostratigraphic unit are illustrated in Figs. 37-40. In general, irdividual eruptive umits
within each of the four chronostratigraphic units share similar geochemical
characteristics. Al! of the eruptive units within chronostratigraphic unit I show sirnilar
geochemical patterns that include relatively low concentrations of Th and La, and
relatively high concentrations of K, Sr, P, Sm, Euand Ti compared to the Lathrop Wells
compositional mean (Fig. 37). Eruptive units within chronostratigraphic unit I are
characterized by a lack of significant variation from the mean Lathrop Wells compasition
(Fig. 38). The two eruptive units of chronostratigraphic unit IIT are geochemically similar
and are marked by high concentrations of Th and low concentrations of Sr, P, Sm, Eu and
Ti (Fig. 39). The three eruptive units of chronostratigraphic unit I'V are geochemically
diverse. Eruptive unit Qs4b is distinguished from all other eruptive units at Lathrop Wells
by having the highest concentrations of Th and Rb (Rb not plotted, see Tables 1 and 2},
and the Jowest concentrations of Sr and Ti (Fig. 40). Eruptive unit Qs4c is characterized
by generally low concentrations of all incompatible elements (Fig. 40). The geochemical
differences between eruptive units should permit correlation of ashes in trenched fault-
exposures nezr Yucca Mountain to individual eruptive units at Lathrop Wells.

Isotope dilution is a high-precision method of determining trace-clement
" concentrations (Table 5) and offers an independent method of assessing geochemical
differences between eruptive units. The isotope dilution data are compatible with the
INAA data discussed above and show that most eruptive units are geochemically distinct,
with eruptive units of chronostratigraphic unit I having the highest concentrations of Sr
and the middle rare-earth elements (Nd and Sm), and unit Ql4c having the lowest
concentrations of Sr, Nd and Sm (Figs. 41-42). .

. At what level are differences in the mean compositions of different eruptive units
statistically significant? As an example, we consider eruptive units Qlla and Qild,
adjacent lava flows which show moderate (1-8%) differences in average elemental
concentrations (Fig. 43). To test for the statistical significance of these differences, we
use the two-tailed ¢ test, which calculates the probability that two sample means are equal.
Probabilities of < 0.03 indicate that two sample means represent different populations at
the 95% confidence level. In the case of Ql1d and Qlla, the average concentrations of
Ba, Th, K, Ce, Sr and Eu can be distinguished at the 95% confidence level (Fig 43).
From these results, we conclude that differences in average elemental concentrations as
small as 1-2% are statistically significant for elements with the highest analytical
precision (¢.g., Ce, Table 3) and are almost always significant for average differences of
>3-4%. Differences in average elemental concentrations between eruptive units of
different chronostratigraphic units are commonly 5-10% and are >35% in the case of Th
(Figs. 37-40).

The capability of geochemically discriminating eruptive units at Lathrop Wells
provides a useful tool for constraining the eruptive history of the center and to tie the
eruptive history to tectonic studies of the Yucca Mountain region. For example, the most
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voluminous tephra and pyroclastic surge deposit at Lathrop Wells (Qs2fs) was assumed,
by analogy to other basalt centers, to be part of the eruptions which formed the main
cinder cone of chronostratigraphic unit [II (Figure 2). Because of its volume and
widespread distribution, ash of unit Qs2fs is most likely the dominant ash found in fault
exposures near Yucca Mountain. Geochemical differences between eruptive units Qs2fs
and Qs3 indicate that the two eruptive units are not the same (Fig. 44). This observation,
combined with stratigraphic and geomorphic evidence, led to the assignment of unit
Qs2fs to chronostratigraphic unit II (Crowe et al., 1994), This interpretation places the
inferred correspondence of volcanic and tectonic activity recorded by ashes in fault
fissures farther in the geologic past. The ability to discriminate eruptive units at Lathrop
Wells will provide the primary basis for correlating basaltic ashes in trenched fault
exposures near Yucca Mountain to dated eruptive units at Lathrop Wells.

The earliest evidence that the Lathrop Wells volcanic center is polycyclic was the
recognition of a soil horizon between tephra unit Qs4b and underlying tephra of Qs3, the
deposits of the main scoria cone (Wells et al., 1988). The soil was interpreted to represent
a hiatus between eruptions at Lathrop Wells of at least several thousand years, An
alternative interpretation was that tephra Qs4b is reworked tephra from the slope of the
main cinder cone, an interpretation which does not require a polycyclic history of the
center (Turrin et al., 1992). Geochemical differences between Qs3 and Ql4b confirm
that Ql4b cannot be reworked tephra from Qs3 (Fig. 45). Its unique geochemnical
composition compared to all other Lathrop Wells eruptive units, combined with a
thermoluminescence date of ~ 4 ka on the underlying soil, indicate that it represents a
distinet eruptive episode and supports the conclusion that the Lathrop Wells center is
polycyclic with eruptions that extended into the Holocene (Crowe et al., 1994).

A final example of how geochemical correlation can provide evidence of
polycyclic activity is the relationship between vent conduits and overlying tephra in the
southeast quarry area. The tephra overlying these conduits was assumed to be related to
the conduits on the basis of field mapping. Geochemical data show that the vent conduits
are geochemically similar to lavas of chronostratigraphic unit I and are in the appropriate -
location for vents of the southern flows of chronostratigraphic unit I (Fig. 2). The
overlying tephra unit, howevet, is geochemically distinet from the vent conduits and most
similar to tephra of Qs2fs (Fig. 46). The vent conduits were significantly stripped and
eroded before emplacement of the overlying, geochemically distinct tephra, signifying a
significant period of geologic time between the emplacement of the conduits and the -
overlying tephra. |

In detail, geochemical differences between eruptive units at Lathrop Wells cannot
be accounted for by simple fractional crystallization of a single magma batch (Crowe et
al., 1994). For instance, variations of Th/K at the same Mg number for the major eruptive
units of chronostratigraphic unit I, I, and IIT indicate at least 4 separate magma batches.
(Fig. 47). Preliminary modeling of more complex magmatic processes including magma
recharge also indicate the existence of distinct magma batches.



Implications for Volcanic Risk Assessment

Field, geomorphic and geochemical evidence indicate a complex and extended
eruptive history at Lathrop Wells involving multiple magma batches and several eruptive
episodes that were separated by sign' icant periods of inactivity. The eruption of several
independent magma batches at a sing = location in the Yucca Mountain region suggests
that eruptions in the region will not wccur at random locations in the near future (10%-10°
years), but probably near the site of previous eruptions at Lathrop Wells. If this

- concluston of preferred eruption sites is correct, the calculated probability of magma
ascending at the potential Yucca Mountain repository during the next 10,000 years is
lower than that calculated for models which assume random sites of future eruptions.
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Figure Captions

Figure 1. Location of Lathrop Wells in relation to the potential Yucca Mountain
repository. From oldest to youngest, basaltic volcanic centers are Thirsty Mesa
(TM), Buckboard Mesa (BB), Amargosa Valley (AV), Crater Flat (CF),
Sleeping Butte (SB) and Lathrop Wells (LW). )

'F igure 2. Geologic map of the Lathrop Wells volcanic center.
Figure 3. Geochemistry sample locations at the Lathrop Wells volcanic center.

Figure 4. Alkalis versus silica for basalts of Lathrop Wells. All of the basalts of Lathrop
© Wells are classified as alkaline basalt according to the classification scheme of
Cox et al. (1979).

Figure 5. Histogram of Mg numbers for basalts of Lathrop Wells.

Figure 6. Normative compositions of Lathrop Weils basalts grouped by
chronostratigraphic unit (Fig. 2) plotted within ternary fields bounded by Ne-Ql-
Di-Hy.

Figure 7. exy versus ¥'Se/%%Sr for eruptive units of the Lathrop Wells volcanic center.

Figure 8. i ercent olivine and plagioclase phenocrysts and microphenocrysts determined
by point counting for representative samples of eruptive units from the Lathrop
Wells volcanic center. Samples counted from each eruptive unit are L W20F VP
from Qlid, LW73FVP from Qlib, LWIIFVP from Qlla, LW40FVP from Ql2a,
LW97FVP from Qs2fs, LW61FVP from QI3, LWEOFVPF from Qs3, LW78FVP
from Qs4b and LW151 from Qs4a.



Figure 9. Forsterite content of olivine phenocrysts from LW21FVP of Qlid determined
by rim to rim microprobe traverses. «

Figure 10. Forsterite content of olivine phenocrysts from LW73FVP of Ql1b determined
by rim to rim microprobe traverses.

Figure 11. Forsterite content of olivine phenocrysts frum LW40F VP of Qi2a determined
by rim to rim microprobe traverses. .

Figure 12. Forsterite content of olivine phenocrysts from LW135FVP of Qs2fs
. determined by rim to rim microprobe traverses.

Figure 13. Forsterite content of olivine phenocrysts from LW61FVP of QI3 determined
by rim to rim micreprobe traverses.

Figure 14. Forsterite content of olivine phenocrysts from LWSO0FVP of Qs3 detmﬁincd
by rim to rim microprobe traverses.

Figure 15. Forsterite content of olivine phenocrysts from LW78FVP of Qs4b determined
by rim to rim microprobe traverses.

Figure 16, Forsterite content of olivine phenocrysts from LW151FVP of Qs4a determined
by rim to rim microprabe traverses.

Figure 17. Anorthite content of plagiociase phenocrysts from LW21FVP of Ql1d
determined by rim to rim microprobe traverses.

Figvie 18. Anorthite content of plagioclase phenocrysts from LW73FVP of Qllb
determined by rim to rim microprobe traverses. .

Figure 19. Feldspar compositions from LW2IFVP of Ql1d plotted within the termary
field Or-Ab-An. Open squares are compositions of phenocryst interiors, open
circles are compositions of phenocryst rims and groundmass crystals.

Figure 20. Feldspar compositions from LW73FVP of QIib plotted within the ternary
field Or-Ab-An. Open squares are compositions of phenocryst interiors, open
circles are compositions of phenocryst rims and groundmass crystais.

Figure 21. Feldspar compositions from LWA40FVP of Ql2a plotted within the ternary field
Or-Ab-An. Open circles are compositions of groundmass crystals.

Figure 22. Feldspar compositions from LW61EVP of QI3 plotted within the temary field
Or-Ab-An. Open circles are compositions of groundmass crystals.
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Figure 23, Pyroxene compositions from LW21FVP of Ql1d plotted within the ternary
field Wo«En~F s. Filled circles are compositions of groundmass crystals.

Figure 24. Pyroxene compositions from LW40F VP of Ql2a plotted within the ternary
field Wo-En-Fs. Filled circles are compositions of groundmass crystals.

Figure 25, Line plot of incompatible element concentrations for samples of eruptive unit
Qlla normalized to the average concentration of each element for all analyzed
Lathrop Wells samples (n=99). Normalizing values are Ba=1361.96 parts per
million (ppm), Th=6.867 ppm, K=15,249.49 ppm, T 378 ppm, La=93.353
ppm, Ce=181.668 ppm, Sr=1469.56 ppm, P=520% € ' ppm, Smi=12.239 ppm,
Eu=3.149 ppm, Zr=370.652 ppm, Hf=7.219 ppm, :i=11,522.39 ppm, Tb=1.135
ppm, Yb=2.369 ppm, Lu=.344 pum. Ba, K, Sr, P, Zr and Ti were determined by
XRF; all other elements determined by INAA.

Figure 26. Line plot of incompatible element concentrations for samples of eruptive unit
QI1b normalized to the average concentration of each element for all analyzed
Lathrop Wells samples (n=99).

Figure 27. Line plot of incompatible element concentrations for samples of eruptive unit
Qllc normalized to the average concentration of each element for all analyzed
Lathrop Wells samples (n1=99).

Figure 28. Line plot of incompatible element concentrations for samples of eruptive unit
Qi1d normalized to the average concentration of each element for all analyzed
Lathrop Wells samples (n=99).

Figure 29. Line plot of incompatible element concentrations for samples of eruptive unit
" Qslu normalized to the average concentration of each element for all analyzed
Lathrop Wells samples (n=99). Qslu represents all analyzed vents of
chronostratigraphic unit I.

Figure 30. Line plot of incompatible element concentrations for samples of eruptive unit
QI2a normalized to the average concentration of each element for all anﬂyzeﬁ '
Lathrop Wells samples (n=99).

Figure 31. Line plot of incompatible element concentrations for samples of eruptive unit
Qs2fs normalized to the average concentration of each eleme.t for all analyzed
Lathrop Wells samples (n=99).

Figure 32. Line plot of incompatible element concentrations for samples of eruptive unit
QI3 normalized to the average concentration of each element for all analyzed
Lathrop Wells samples (n=99).



Figure 33. Line plot of incompatible element concentrations for samples of eruptive unit
Qs3 normalized to the average concentration of each element for all analyzed

Lathrop Wells samples (n=99).

Figure 34. Line plot of incompatible element concen&ations for samples of eruptive umit
Qs4a normalized to the average concentration of each element for all analyzed

Lathrop Wells samples (n=99).

Figure 35. Line plot of incompatible element concentrations for samples of eruptive unit
Qs4b normalized to the average concentration of each element for all analyzed

Lathrop Wells samples (n=99).

Figure 36. Line plot of incompatible element concentrations for samples of eruptive unit
Qs4c normalized to the average concentration of each element for all analyzed

Lathrop Wells samples (n=99).

Figure 37. Line plot of average compositions of eruptive units from chronostratigraphic
unit 1.

Figure 38. Line plot of averége compositions of eruptive units from chronostratigraphic
unit II.

Figure 39. Line plot of average compositions of eruptive units from chronostratigraphic
unit III. ~

Figure 40. Line plot of average compositions of eruptive units from chronostratigraphic
unit IV. ‘ .

Figure 41, Rb versus Nd (ppm) for eruptive units of the Lathrop Wells volcanic center.
Figure 42. Sr versus Sm (ppm) for eruptive units of the Lathrop Weﬂs volcanic center. -

Figure 43, Line plot comparing average compositions of eruptive units Qlia and Qlid.
Values below each element are the probability that the sample means of each -
element represent the same populations using the two-tailed r test. Valuesin -
bold indicate elements with statistically significant (95% confideiice level)
differences in average composition (also indicated by data points entlosed in
rectangles),

Figure 44. Line plot comparing average compositions of eruptive units Qs3 and Qs2fs.

Average concentrations of Th and Ti for the two units are statistically different
at the 95% confidence level using the two-tailed  test.

Figure 45. Line plot comparing average compositions of eruptive units Qs3 and Qs4b.
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Figure 46. Line plot comparing samples from Qs1 vent conduits (dashed lines) and
samples of oxidized scoria that are probably part of scoria fall sheet Qs2fs (solid
lines).

Figure 47. Mg number versus Th/K for selected eruptive units of the Lathrop Wells
volcanic center. Arrow represents the qualitative change in Mg number and
TWK for a magma undergoing fractional crystallization of olivine,
clinopyroxene, or plagioclase. Different Th/K values of eruptive units indicate
that the units are not derived from a single mag,~.a undergoing fractional
crystallization.
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Table 1. Major, trace-clement (determined by XRF) and normative compositions of Lathrop Wells basalts

Sample  LWIIEVP LWI2FVP LWHMFVP LWASFVP LW72FVP LW7TIFVP LWIOOFYP LWI20FVP LWI2IFVP LWIOIFVE LWIOFVP LWIIFVP LW32FVP LW&3FVP

Unit oHa Ota Qtta Qitb Qiib Qilt Qv Qitb Qitb Qslb Qlle Qilc Qiic Qlic

8, 48 %9 48 63 48 49 47.81 4189 4847 48.55 4825 48.62 4894 47.55 43 82 4825 4831
TiD, 1.98 1.97 201 02 1.99 2.02 2.02 2.04 2.01 2.01 .89 1.93 1.96 162
AL, 1680 1695 16.64 16.45 16.60 1671 16.61 16.87 16.74 16.79 16.26 1674 16.79 16 65
Fe, (0, T 11.78 1182 11,722 11.91 t1.8¢ 11.85 11.88 11.95 F1.80 11.88 1136 11.58 11.70 1156
Fe,0, 1.77 177 1.76 1.79 L 178 1.78 179 1.77 178 {30 1.74 t75 173
Fel} 2.01 904 897 2.1 9.03 .07 9.09 9.4 903 9.09 8 69 B 86 895 B B4
MnO ofs 017 0.17 D18 _on 0.18 0.i8 0.18 0.18 0.18 0.17 0.17 0.17 018
Mg 589 593 5.93 S8l £n 588 - 5.80 580 5.88 5.17 5.84 5.82 5.75 592
Ca0 829 841 855 842 B.66 b.48 B.68 B.46 859 843 9.36 854 8 50 R4S
Ns, O 157 348 3 66 1.65 357 1.58 3.59 3.61 3.59 159 144 3.58 153 160
KO 192 193 1 8% 1.88 1.83 1.84 © 198 1.90 1.86 1.91 183 t.86 1.84 1.8t
P04 124 123 121 1.26 1.28 1.26 1.24 1.27 1.26 1.25 1.19 .21 1.24 1.23
Total 100 24 100 56 100.27 99.40 29.52 100 27 100.46 160.31 100.53 100.75 98.87 100.24 99.73 99 61
Mg# S3 82 53.90 54 08 53.19 52.03 53.60 5323 53.08 511 53.10 54.48 53.92 51.40 54.38
Y 1791 179.5 1150 192.1 183.0 1869 190.6 164.7 203.5 183.8 1684 180.5 183.7 1779
Cr 1128 50 1194 108.7 106 4 101.0 106.6 1229 127.0 1232 1137 142.2 110.6 1310
Ni 600 607 514 49.1 531 8§22 56§ 59.0 56.3 55.0 54.8 540 574 512
n 1289 1249 §383 139.5 1338 84.1 1432 145.7 1438 140.8 1269 127.4 127.7 (R3]
Kb 19.4 19.9 157 198 19.7 153 18.7 172 14.1 193 197 18.7 14.6 19.1
Sr 1450 | 1488 §492 1530 1578 1536 1541 1540 1521 1549 1453 1467 1497 1466
Y 279 308 360 AN B 21.2 246 214 309 238 299 299 19.2 28.0 210
ir 3728 366.2 3772 3838 354.0 3824 3744 1R6.0 3207 368.0 366.3 3113 367.0 1702
Nb 308 2.3 306 29.7 27.2 176 14.4 8.5 324 356 30 343 310 301t
Ba 1313 1391 1464 1424 1354 1428 1249 1280 1309 12 1337 1389 1435 1412
O 1136 1142 117 13 1113 1090 1130 n» 1099 1127 10.80 10.99 1089 (0 68
Ab 2965 2936 2845 219 2157 2937 2845 28.53 2921 30,15 2516 29.86 29.17 2934
An 2426 2562 23.52 2306 23.84 24.17 - 23 67 24.32 24.18 24.16 2361 2424 24.65 2403
Ne 029 0.07 1.34 1.57 140 0.52 1.04 110 0.63 0.13 215 021 036 062
0 1.94 1.76 978 937 977 875 10.02 8.43 9.15 855 13.10 9.11 £.49 8 84
Y 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 a.00 0.00 000 €00 000
o 16.81 1699 16.11 16.23 15.86 16.51 15.96 18.56 16.35 16435 14.535 16.12 1631 1639
At 256 2.57 .55 2.59 .57 2.58 2.58 2.60 2.57 2.58 247 1.52 .54 251
i 176 375 382 38 n 1.84 3183 1.87 k%.¥} © 3l 3.59 166 m 364
Ap 297 3.00 291 3.02 2.99 3.0t 298 3.04 3.01 2.99 2.84 2.91 2.9 29

Fe(s, Fe,0, and Mgk calcolaied sssuning Fe'lFe toish = 005, K10 values in parentheses wre from auidized scoris that has piobably been affected by alteration,
£ dlytical uncertannes (2 sigra) are 1% for G0, 2% fox TiOz, AlD), Fe 0, MO, X,0, B0; and 81, 3% for SI0, and Ne,0, 4% (or Ba, 3% foe MaQ wid Zz, 10% fir Cr and Zin, 13% for V, 20% ot Ni, Rb, Y aad Nb.

EXAMPLE ..



Table 1. Major, trace-element {determined by XRF) and normative compositions of Lathrop Wells basalts

LW6SFVP LWESFVP LWSSFVP LW6TFVP LWIIOFVP LWIISFVP LW9IFVP LWI09FVP LW20FVP LW2IEVP LW2IFVP LW2IFVP LWI9FVP LWOIFVP LWIIFVP
Qe Qe Qlle Qlic Qite Qe Qsle Qslc Qild Qird Qitd Qe Osld Qste Qsir

4824 48.57 48.55 48,56 4967 49.46 4903 48.70 4858 46.53 4743 411 4341 48 66 4345

193 1.97 1.92 192 197 195 197 1.92 2.04 198 2.06 2.03 2.04 197 204
16 76 16.94 16 98 16.64 17.0) 1716 1693 16.60 16.69 16.06 16 60 16.39 16.72 16.77 16.77
152 1166 11.53 11.65 1178 .71 11.68 1158 1202 11.88 1215 12.02 1212 .78 11.94

L 73 L1s 1.7 LTS T 176 1.6 175 1.73 1.30 1.78 182 1.80 1.82 N 179

8 81 £92 882 B91 896 £95 8.94 534 9.20 9.09 930 920 97 9.0 9.14

017 .17 017 0.17 0.17 0.17 0.17 0.17 0.8 018 0.13 0.7 0.17 017 0.17

5 84 579 5.78 6.00 592 599 594 582 6.03 5.83 6.13 5.98 599 584 581

854 831 851 8.4 842 8.40 834 8.50 353 9.12 n.40 8.6l 8.28 841 8.36

354 161 3.62 163 370 364 3.59 1R 341 3.51 1.55 1.58 3.50 3.53 3.68

185 187 1.84 188 188 1.86 1.87 199 1.88 1.8 La0 L85 1.87 1.84 193

1.20 125 122 122 122 1.21 122 118 1.29 1.26 131 124 1.30 1.24 1.26
9956  100.13 100.42 10006 101,65 101.55 100.73 10014 10085 98.15 99.60 99.61 10039 10020  100.40
5416 5363 53 86 54.54 54.09 5436 $4.22 5398 53.90 5334 54.04 $3.68 53,50 $3.60 5312
1835 1782 1784 1778 182.1 193.7 1732 180.9 1731 180.6 1846 185.9 176.7 186.5 184.2
1249 109 3 103.3 1247 121.7 1206 119.3 1139 1038 1196 106.2 109.3 1234 115.8 136

549 548 516 59.8 522 475 512 58.6 615 613 61.7 66.9 662 52.3 595
1285 137.2 131.0 1349 1371 1318 142.9 131.8 1326 130.5 123.3 135.8 1342 1338 135.0

187 162 194 12.3 208 19.1 189 18.7 145 186 14.0 14.4 184 17.1 170
1480 1500 1485 1460 1470 1481 1471 1470 1552 153 1556 1547 1532 1516 1577

286 313 %6 306 306 6 25.6 252 34 299 235 26.1 27,5 25.9 29.4
IN6 369.2 362.0 366.3 3688 3751 175.9 1764 3818 3672 3818 3794 367.6 3814 3658

270 293 36.6 352 16 324 344 153 26.6 214 29.4 336 26.0 371 284
1370 1378 1368 1440 1341 1318 1325 1289 1326 1318 1315 1280 1354 1428 1306
1095 11.03 1058 10.93 1096 11.02 11.04 TRz 1110 10.73 10.64 10.93 11.06 10.86 11.40
2878 30.04 2934 2939 31.28 30.81 1037 2822 2893 23.82 27.58 2715 29.59 2988 28.84
24 61 2463 2475 23.77 24.50 25.08 24,68 22.83 2389 2281 245 23.28 24.51 24.59 2363

0.50 026 071 0.70 000 . 000 0.00 1.75 0.8 3.47 132 171 0.00 0.00 126

287 766 8.55 395 137 7.89 7.89 10.30 899 1247 8.13 10.10 738 $20 867

000 000 000 000 021 0.07 0.41 0.00 0.00 0.00 0.00 0.00 053 0.58 000
1620 16 61 1622 16.58 16.50 1691 16.52 15.68 16.84 15.16 1743 16.36 17.04 1621 16.48

251 2.54 2.51 2.5 2.55 2.55 254 . 2.51 2.61 258" 2.64 261 2.64 256 260

3.66 375 365 165 n 3.70 314 3.6% 388 317 319 336 34 174 )

288 1.00 2.92 29 2.90 2.92 281 - 309 300 3.1 296 12 2.96 301




Table 1. Major, trace-element (determined by XRF) and normative compositions of Lathrop Wells basalts

LWSIEVP LWUH2FVP LWOSFVPA LWOSFVP LWICFVPA LWIIFVP LWMFVP LW3SEVP 1LWA2FVP LWAIFVP LWESEVE LW47FVP LW49FVP LWSOFVP LWSIFVP

Qi Qflu Qsiv Qsly Qslu Qslu Qsiu Qsla Qslu Qslu Qslu Qslu Qstu Qstu Qslu

4812 49.51 4878 4827 48.42 4895 43.30 48.80 46.60 4152 4832 43.60 48.56 48.50 a7
204 202 2.00 1.97 1.98 1.95 194 1.94 196 201 1.96 1.96 1.97 1.95 197
16 80 16 84 16.65 16.57 16.52 17.10 16.90 16.93 16.09 1624 16.80 16.75 16.68 16.62 16.87
199 143 11.80 (1.67 11.68 11.69 173 11.64 153 11.88 1.6 1nn 174 11.58 11.58
1 80 1.7 17 175 1.75 175 176 175 1713 178 175 1.76 1.76 1.74 L34
9.17 874 9.03 893 8.9¢ $.94 897 8.91 8.82 9.09 893 897 8.98 886 8.36
018 019 0.17 047 0.18 017 0.18 0.18 0.17 0.17 0.17 0.17 0.7 0.17 0.17
598 601 5.9 586 . 567 5.86 598 518 55 576 582 594 5.96 5.87 5.86
8.46 8.36 8.66 8.58 8.69 837 8.29 845 8.56 8.29 241 837 8.39 829 8.3
3m2 125 1.58 3.56 348 3.65 3.58 3.59 3.63 3.62 3.52 352 3.48 3.54 3.59
1.81 167 186 1.88 1.89 186 186 1.89 1.82 1.86 150 1.87 1.8 1.85 1.89
127 124 123 1.26 1.2 125 1.24 1.24 1.23 1.23 121 123 1.22 120 1.22
10037 10051 100.52 99.78 9976 10085 10049 10043 97.09 98.59 9977 10000 100.04 99.56 10022
53.15 $5.06 53.34 53.91 $3.08 53.85 54.30 53.65 $2.69 53.04 $3.76 54.00 54.18 54.03 54.09
1827 2089 184.6 179.6 1170 185.7 1880 185.0 1769 1740 167.4 190.1 180.3 179.1 1713
106 121 121.5 17t 1162 120.3 1320 1213 102.3 9.9 1156 123.9 134 120.1 1186
65.1 56.3 589 570 513 530 548 326 518 54.1 AR 56.0 62.2 367 512
130 137.9 142 4 1360 142.1 120.6 122.1 125.7 1489 1395 136.2 197.6 141.1 1321 139.7
14.4 17.1 19.5 189 18.1 12.4 16.8 195 13.8 172 175 174 186 180 210
1572 1ss0 1525 1522 1541 1455 1460 1481 1510 1509 1470 1485 1478 1474 1502
259 2.1 269 356 2772 12 256 28 24 248 29.8 290 23 16.5 26.5
364.7 3869 3634 3820 369.9 365.7 360.7 3658 ma 874 3919 370.0 338 3699 3577
303 342 297 2.9 312 285 30.5 378 280 232 132 306 327 30.8 335
1399 1326 1292 1378 1272 1391 1401 1378 1353 1354 1418 1408 1411 1444 1396
1072 9.89 11.00 L1 11.16 1097 11.00 {1.18 10.76 11.02 1121 11.05 1110 10.94 1120
28.23 27.46 29.40 28.60 29.07 3031 30.30 29.87 26.12 28.07 29.03 29.79 29.48 2994 2983
23 90 26.56 21,96 08l 23.96 2488 24,63 2461 2235 2268 24.56 24.49 24.44 2412 2443
176 000 0.49 0.80 022 0.33 0.01 0.26 246 1.36 0.40 0.00 000 000 030
883 6.38 977 9.45 9.74 .72 .64 829 10.69 933 233 8.16 832 824 8.21
000 1.72 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.41 050 000
1679 8.6 1597 16.12 15.68 16.77 17.09 16.41 1492 16.12 16.46 16.58 1647 16.12 1647
261 248 2.57 254 254 2.54 2.55 252 2.51 2.58 2.54 258 2.5 2.52 252
187 3.8) 319 .3m 276 371 167 368 17 182 n 37 in an 1N
304 296 2.95 3.01 3.00 2.99 297 297 295 2.95 190 295 292 239 292

EXAMPIE ..



Table 1. Major, trace-element (determined by XRF) and normative compositions of Lathrop Wells basalts

LWSIFVP LWOSEVE LWSSFVP LWIOSFVP LWIIIFVE LWIISFVP LWII7FVP LWOSFVP LWOIWVP LWAOFVP LWAIFVP LWSSFVP LWS6FVP LWI9FVP LWISFVP

Qslu Qstu Qstu Qslu Qslu Qslu Qslu Qi2a Qiza Qi2a Qi2s Qi2a Qi2s Qiza O

48.60 4894 48.89 4891 49.02 48.37 4192 48.58 4889 91 48.78 48.71 48.30 48.56 4826
198 (.97 199 187 201 1.98 197 190 1.89 © 189 1.89 1.84 1.90 1.86 193
1675 16.84 1692 16.60 16.96 16.81 16.49 1692 17.10 1706 1687 16.26 16.65 16.69 16.96
1.13 1.s 1.81 1184 1 1181 11.57 11.45 11.50 1133 1148 1143 156 1140 11.90
1.76 1.6 177 178 1.78 177 174 172 172 L7 112 1 L7 L7l 178
897 899 904 9.06 9.09 9.04 885 876 8.80 8.71 8.78 874 8.84 .72 9.10
017 0.17 017 0.17 0.17 017 0.17 0.17 0.17 0.7 017 0.17 0.17 0.18 0.18
591 5.78 594 593 5.47 5.15 5.69 5.06 5.76 5.50 5.15 519 5.88 5.79 5.81
LEE 847 8.66 829 8.32 8.28 9.11 8.50 8.5S 8.74 8.48 8.66 8.77 8 61 838
351 3.57 3.52 344 3.60 378 137 3.52 144 361 3.56 3.38 3.52 3.43 3.54
1.94 192 189 1.94 190 @12 1n 178 183 187 1.82 .86 1.84 179 186
12 123 1.2 1.22 123 125 1.21 120 1 1.2 1.23 120 118 1.35 1.2
100.09 100.63 101.05 100.3% 10096 10031 99.26 95.90 100.36 101.18 100.03 99.80 99.717 99.94 100.03
5398 53.39 53.96 53.83 53.53 53.14 5138 5437 53.86 5297 53.85 54.13 54.24 54.18 53.19
1863 193 1 1177 173.1 1603 170.8 1723 181.1 168.9 179.7 184.2 177.1 1739 176.7 175.3
1369 1026 1208 109.8 1238 1197 1506 1287 109.1 913 106.4 128 110.8 9 1164
592 517 i8S 575 543 515 552 518 50.1 40.5 484 466 540 56.5 63.2
1306 1387 1472 1380 130.4 132.6 1385 1242 1283 141.6 1334 1289 126.0 121.0 1223
171 19.4 179 205 172 18.7 158 17.2 17.5 19.6 172 229 18.6 187 183
1481 1512 1514 1498 1523 1529 1530 1418 1444 1451 1447 1438 1449 145 1456
3 i3 354 274 27.5 285 35.6 250 2.1 n? 300 27,1 29.1 17 324
EXER) 3766 3347 3716 391.0 3694 ns 3nsd 3629 367.7 3743 3663 3676 3824 3787
230 324 326 26.1 313 330 302 256 29.4 317 25.6 272 286 308 394
1464 1290 1317 1328 13is 1248 1256 1384 1413 1359 1374 1374 1407 1393 1450
1 46 1136 1119 11.46 115 (1259 1047 1052 10.8) 11.07 10.74 1101 10.90 10.57 1097
2955 2990 22 29.12 3036 @2127) 2762 29.80 29.06 3053 30.10 8.6 798 8% 29.07
2434 2437 2487 2423 161 (@27) 24.73 25.21 2594 2493 ua 25.15 U271 249 2502
007 013 0.32 0.00 003 (2.56) 049 0.00 0.00 0.00 0.00 0.00 099 0.00 0.48
21 866 894 3.09 784 0.1 11.05 8.6 770 239 837 897 1021 861 1
000 0.00 0.00 244 0.00 (0.00) 0.00 0.36 2.59 142 0.62 1.92 0.00 Im 00
16 76 16.33 16.35 15.09 16.86 (16.15) 15.13 16.03 14.60 14.26 15.76 14.67 1585 13.34 16 89
253 258 257 151 2.58 Q50 252 249 250 247 250 248 2.5 248 259
37 374 378 378 i em 174 361 260 389 . 189 3.50 16t 3.54 3467
292 293 298 in N (298) 29 291 294 2.90 2.93 286 282 298 2.
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Table 1. Major, trace-element (delermined by XRF) and normative compositions of Lathrop Wells basalts

LWI6FVP LW2IFVP LW2REVP LW29FVP LWOMFVPA LWSAFVP LWSIFVP LWSBFVP LW3OFVP LWIIFVP LW44FVP LWOLFVP 1 waTFVP LWINF‘IPQ LWLI9FVP

Qizh (8.3, (317, Qi2b Qi2e Qllc Qi Ql2¢ Qi2u Qi2u Qsla Qs2fs Qs2fs Qs2is Qs26s
1826 4887 43.62 4866 49.04 48.41 4879 4853 4820 - 4R2% 4149 48384 4931 4930 4922
193 196 136 197 1.8% 1.87 188 1.9t 1.91 191 1.88 1.93 1.9t 1.94 1.87
16 68 1678 16.74 181 16.73 167 16.80 16.39 16.68 16.67 1623 1671 16.20 16.91 16 87
11 56 1M 1140 11.72 i1.47 1140 1155 11.39 §1.46 £1.39 11.43 11.63 1876 11.61 1153
13} 176 LI )3 116 Iy i 1.7t 1.1 1.7 L7 n (N3] 1.74 176 1.1 [ 2]
t 31} [ X2 t 7] 897 178 872 884 87N wm L 8.74 3.90 0 8.88 82
0.17 017 RN 0117 0137 017 018 0.1? 0.17 .12 ann 017 017 617 o
S8 588 586 589 515 578 5.68 584 588 585 586 592 613 58S 5.90
862 & 51 867 8§38 b A 8.72 892 - 280 841 8.64 8316 8.56 B38 831} 870
197 160 344 3.6 340 344 3147 3ss 360 k% x] 42 148 132 3137 i3
t 80 ) 35 1.81 183 1.8 178 1.76 179 1.86 1.86 1.80 1.82 1.83 179 £.79
119 (Jrd} 121 1.22 1.21 1.18 1.23 j20 1.18 1.20 1.17 127 1.22 1.19 123
99 S0 100 57 977 100.18 100.40 99.52 100.22 9956 99.35 99.50 97.81 100.32 10084 100.46 100 59
540! 5104 54.47 5391 51138 54,18 5140 54.43 54.45 5446 54.44 §4.26 5485 5199 5436
1828 172.4 185 8 1721 17193 1752 1774 169.5 1706 1861 180.7 1797 1788 181} 1770
1225 113.0 1100 156 1124 944 103.7 104.6 109.8 1242 1115 110s 126.5 1182 104.1
602 583 494 536 50.4 429 499 50.8 56.0 530 511 512 54.1 57.5 459
1254 1283 1268 1194 1359 1299 158 129.6 1221 133.2 1351 135.5 141.7 1296 1356
186 158 170 183 203 210 198 176 W8 18.2 17.7 200 17.5 19.7 191
1433 1489 1426 1496 1454 1450 1423 1486 1455 1467 1394 1454 1465 1479 1429
243 250 29 319 80 306 17 298 219 212 309 264 324 328 268
3864 s 1670 3721 3742 31794 3707 350.7 366.9 IMI 3699 3687 3587 3664 . 3685
252 2o 2y 334 124 27 275 ni 30.7 239 255 330 333 345 316
1403 1399 1398 . 192 1322 . 1317 1410 1312 1455 1435 139¢ 1373 1308 1329 1353
1066 1052 16.72 1084 1084 1053 t0.40 10 57 1098 11.02 10.64 10.78 10.79 1058 10 56
2902 29.38 29.07 00 ri Ny 29.42 29.36 2914 2870 2849 2% 67 29.4% 28.07 2151 28 06
2473 24.26 25.00 24,42 25.07 25.15 25.17 23.61 2396 2426 3N 24.69 25.66 25.84 2591
617 en 0.00 0.30 0.00 0.00 0.00 047 097 0.72 0.12 000 0.00 000 000
920 858 9.08 353 10.16 928 985 10.79 2.03 9.58 9.00 853 pva) .07 824
0.00 000 L1 0.00 1.73 0.30 0.65 0.00 0.00 0.0 0.00 174 6.64 692 573
1609 1638 1504 16.54 14.3% 15.68 15.22 15.40 16.17 15.84 16.16 15.29 12.68 11.85 1241
251 255 248 145 149 248 2.51 248 249 248, 248 253 2.56 2.52 251
366 mm 3.53 14 15 3.55 151 362 3.63 363 187 366 - 3.6 168 354

2N 28 193 289 m 2.94 2.86 182 1.88 2.81 30 292 286

MPLE

293

EXA




Tabile §. Major, trace-element (determined by XRF) and normative compositions of Lathrop Wells basalts

LWI26FVP LWIIOFVP LWIJ2FVP LWIISFVP LWIUISFVP LWIIEFVP LWIZIFVP LWIBFVF LWISFVP LWITFVP LWISFVP LWOSFVPA LWISIFVP LWEOFVP

Qs2fs Qs2fs Q528 Qs2fs Qs2fs Qs2fs Qs2fs Qulfs Qsdu Qs2u Qs2u Qi Qi Qi3
440t 49.04 4946 4922 4887 49’50 4917 49.12 4361 4882 4377 4931 49.03 4812
192 1.93 1.89 M 1.92 1.9 1.95 194 1.92 191 1.94 19 {86 I M4
1702 16.95 16.9% 1650 17.00 17.10 17.02 16.87 16.89 16.60 1645 16.76 16.95 1673
L 6 1o az 11 66 14.54 11.62 11.48 11,74 1151 tLe3 11.63 11.69 k359 11.42 1.3z
176 Ly 1.8 173 1.74 LR ¥ 1.74 114 1.714 1.75 L4 o 171
900 g4 842 8.83 §.89 ) | 898 B.86 9% LR M 887 &N 870
o017 817 0.17 0.17 0.17 0.17 0.8 a.1? Q.18 0.17 017 on 01t Q.17
$7s 587 5.39 s 594 gl 599 574 58 584 588 595 560 5.76
240 539 846 826 339 8.54 1.4 LAY 8.45 [ el &N 8.84 264 84
104 7 b | 327 345 145 146 KRS J4a 348 358 353 314 14
1 17 i 82 1.89 1.%6 i 89 109 {2.249) 1.8 189 1.94 1.83 t B8 1.84
114 i 16 1.19 LIS 118 1.19 1.19 1.19 1.23 1.19 L 1.19 123 1"
9991 100 33 100.74 100 01 100.39 101.10 160.71 100.56 100.03 99 87 K991 101.07 10022 993
5121 5362 5407 5184 5435 54.09 54.29 53.59 53.80 $3.93 5186 54.46 $3130 S48
1759 1790 17913 166.9 175.5 {131 1788 1809 178.0 186.7 1865 1816 I8 6 182.0
106 4 1166 132 1108 1221 109.5 110.0 111.7 1328 123.7 1348 1125 B6 B 95.0
S04 539 534 486 475 470 58.0 583 54.6 .4 359 523 4468 438
16 137§ 1412 126.2 1341 1368 140.5 1384 1249 126.5 1245 1213 1309 1393
167 198 228 1998 190 216 201 26.1 L ERY 199 197 20.9 180 193
1616 1523 1464 1476 1442 1449 1402 1469 1447 t456 1484 1486 1425 1448
17 288 303 21 258 293 Jos 262 23 26.1 PR 261 294 215
3178 ma 1649 1679 3669 3644 3878 NS 1680 e 3653 1564 s 3604
nz 370 125 169 336 s 8.1 271 42 N9 22 268 20 - N0
1307 1268 1340 1376 1312 1321 1342 1353 1338 1404 LLXE) 1280 1426 1395
104 10 20 10.7% 118 1098 1517 (IR (13.2¢) LN 11.16 11.$0 10.20 14012 10 86
25.72 276 nn 2162 29.15 .18 925 (28.94) 29.01 19.44 2987 2008 29.08 28.83
278$ 2657 26.13 25.7% 2554 2593 25.45 (21.38) 2525 24.2¢ 2319 24.58 2539 2569
0 0% 000 000 0.00 0.00 0.00 0.00 (0 Bl) 0.00 0.00 0.2 000 000 000
6 00 688 T34 1.14 7162 138 657 8.24) TH4 846 9.14 10.16 8.50 9.46
1235 77 742 784 2.08 339 39 (0.00) 1.62 186 0.00 0.06 263 192
509 1153 1.2 10.97 1539 14.00 14.59 16 29) 15.45 1. 16.28 15.97 1395 1440
256 157 254 1.5t 215 250 235 2.5 153 2.53 254 1.5 248 247
148 366 1% 3.67 368 150 370 (3.68) 368 3.6 3.67 kX ¥4 in 3se
274 2.79 235 11 .28l 234 2.86 {2.85) - 294 2.86 289 235 2395 281

i &



Table 1. Major, trace-element {(determingd by XRY) and normative compositions of Lathrop Wells basalts

LWOIFVE LWEFVP (WOXFVP LWOIFVE LW6EFVP LWGIFVP LWIOFYF LWI5FVP LWISFVP LWBOFVP LWEIFVP LWBIFVP-B LWEIFVP-R LWAGFVP LWIIFVP

Q3 Q3 Qs Qs) Q13 Qs Qs3] Q5] Qs) Qs3 Qs3 Qs3 Qs) Qs3 Qs3
48 65 a9 4855 48 68 4262 19.02 874 4867 18.46 4850 @7 49.09 48.04 49 82 4933
N 1.82 183 1.8 1.90 157 1.87 1.90 18 . 1391 1.85 1.8 185 186 1.86
16 87 1687 1696 16.87 16.08 16.96 16.81 16.86 16.94 1673 -~ 1684 16 91 16.51 1708 1695
11 4§ 1.2 11.25 1130 1145 1143 11.40 11.57 L1.66 11492 11.52 1134 1.4 11.49 1150
tn 162 1.69 7 .72 1 L7t 1.74 175 L7 L7 1.70 L 172 i.mn
876 [X:] 261 £ 10 176 874 872 £85 892 87 881 $.68 8.74 879 580
D18 017 017 .18 a1t 0.17 0.17 017 0.17 0.17 0.17 017 017 0.17 017
570 562 522 5.67 5.90 5.69 5.17 572 M 578 5.8 5.64 565 $.69 5.59
.79 £91 883 .52 159 865 270 120 8.30 862 8.57 .59 8.67 B &1 894
1.39 ER ] 347 315 1.50 343 344 in 2.99 347 119 328 3.50 3.09 319
1 RO 1.81 n 1.76 184 178 1.80 1.76 n 1.76 (]! 1.75 {143) 172 173
117 119 121 1.18 .2 119 .19 117 - L1 120 119 118 1.19 121 121
99 52 9913 99.25 99.53 $00.04 100.19 59.49 99.24 98.99 99.62 99.80 99.77 98.45 100 74 100 47
537N 5387 519 53,44 54.54 53.69 54,11 53.54 $3.43 53.99 5434 5369 $1.53 53.57 5312
12876 175.5 1814 1784 1799 1802 18£.1 181.3 164 ¢ 1684 1747 131.0 1728 1824 1875
1191 108.3 é1.1 1973 1187 105.0 1083 106.6 969 1074 106.9 84.0 s 102.8 979
469 474 323 422 453 453 481 55.0 581 502 499 453 543 480 407
1176 131 8 1249 1321 1339 1310 1282 1159 1350 1413 1340 1240 1313 1342 136 5
198 239 n.i 183 19.5 202 19.7 208 199 203 20.1 13.2 4.5 20§ 179
1450 1443 1470 1431 1480 1430 1440 1444 1476 1450 1412 1439 1426 1460 1449
226 . N2 342 288 26.} 265 259 26.7 N9 n3 223 26.5 25.2 29 279
3705 368.1 3788 ms N nsg 3639 3108 o 366.6 3816 3798 313 1616 o
366 71 269 299 e 209 30.) 355 . 324 36.5 08 30.1 3 126 331
1376 1385 1433 1419 136} 1410 404 1412 1362 1426 1417 1429 1406 1334 1357
1063 072 10.4S Lo 42 10.90 10.53 10 64 10.40 1015 1041 10.13 10.32 {8.45) 1016 1025
2865 2803 2939 2835 29.41 2903 79.08 7. 25.27 29032 28 68 2177 £29.62) 2616 17.02
1563 2591 2557 2592 24.94 2513 25.22 2648 2187 25.00 2578 26.17 (25.22) 21.% 26.90
6 60 600 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00) 0.00 000
911 947 929 149 877 L5t 9.12 6.13 5.67 889 8.10 117 (8.96} 133 359
163 089 £33 .57 000 328 1.49 899 12.15 .24 407 2.53 Qan 1220 848
14 69 14.77 1278 19l 16.29 13.64 14.84 047 844 15.18 1.66 10 66 {13.36) 7.59 970
149 144 24% 1.50 149 2.48 248 252 254 2.50 2.51 242 (2.48) 2.50 2.50
348 346 348 . 148 381 154 3.8 3.60 159 36 3.51 348 {3.52) 1.5 3.53
28} 2 8% X ST 1.4 244 184 130 269 248 2.4 282 (2.86) .90 289
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Table 1. Major, trace-element (determined by XRF) and normative compositions of Lathrop Wells basalts

LWSSFVP LWOSFVP LWI23FVP LWI3IFVP-RE LWIIIFVP-R LWIBFVP-B  LWISFVE-R LWIZFVP-B  LWI2Z4FVP-R  LWII4FVP LWISFVP LWIGFVP LWI4FVP

Qs3 Qs3 Qs3 Qsta Qséa Qsdb Qsdb Qsdb Qsdb Qsdb Qsdc Qsdc ?

49 43 4898 904 4936 48.90 49.71 4934 50.37 49.46 .11 48.20 4865 49.13
185 190 1.49 )37 182 175 L.75 119 1.81 1.8t 1. 1 80 188
16.84 1708 16.79 16.70 16.45 16.63 16.68 16.08 1685 16.79 16.07 16.24 16.82
150 1180 1160 118l e 10.87 1098 11.09 1.21 1.zt 1208 12.13 1161
12 v (2} 177 L 1.6 1.65 1.66 168 168 1.81 1.62 174
180 9.03 8.87 904 910 132 8.40 B.4% 8.58 838 9.22 9.28 8.88
017 018 0.18 0.13 0.17 0.17 0.17 016 0.18 0.19 0.18 018 0.17
571 586 599 6.2 632 5.63 536 5.62 513 5.70 1.09 7.4 5.71
886 8 66 LT 157 141 g.40 8.29 808 811 7.98 8.20 8.18 7.98
3132 315 352 120 149 308 3.3 347 3.66 3.08 3.18 3 3.06
177 (148) (1 61) 179 (174 1.9 (1.77) 187 (1.5%) 193 1.64 163 1 67
120 124 116 120 118 118" 1.33 117 1.26 1.26 117 118 17
100 64 100.32 10024 300 89 100.40 99.37 98 81 100.51 99.21 100.04 99.57 10030 99.09
5363 5366 54.61 5507 55.30 54.70 53.23 54.16 51.60 5423 57.80 57.82 5344
193 ) 1810 1744 1679 1814 164 1 160 4 165.9 169 1 163.5 117 1694 161.
1052 ‘063 1nio 2910 406 | 1032 102.2 1103 1069 128.0 1870 1930 106.2
494 454 559 623 768 510 418 q8.8 394 520 1104 106 5 578
1217 1420 133 5 131 ¢ TR 1345 1459 1343 1840 140.5 943 990 100.8
187 190 226 208 179 30.7 3¢ 308 286 24 168 158 165
1449 1498 1420 1432 1427 117 1318 1334 1349 1334 1372 1380 1414
252 308 243 254 67 320 320 30.5 216 28.1 176 254 320
674 INO 366.3 362.2 3150.2 361.0 363.1 3579 3642 Nz 3523 3571 368 2
14 77 36.4 38 1ne 4 328 332 387 08 310 26 299
1284 1314 130t 1344 1259 1330 1292 1247 1282 1251 1334 1317 1383
1047 an (9.53) 1059 {1026 1132 (10.48) 1108 %17 11.40 9.68 962 986
2206 (266D (29.76) 2109 (29.53) 2576 (26.46) 29.38 (3092 26.03 26.87 2685 2590
2594 (2824) (2537 26.0 (24.19) 2616 §26.35) 25.06 (25.09) 2642 24.86 2537 2135
G 00 ©.00) o0y 0.00 (0.00) 0:00 {0.00 000 {0.00) 0.00 0.00 .00 000
%10 (623) (8.09) 1.8 {888 110 (3.67) 6.76 (6.39) 4.7t 7.41 684 504
609 (12.16) (4.1 .98 {1.78) 14.5% {13.86) 10.27 (9.28) 17.51 6.05 i 1565
11.49 (257 {13.86) LR (162 142 “.m 878 (8.85) 447 15.17 1434 602
250 {.5n (250 157 159 236 2.39) 24} (2.44) 244 .62 264 152
350 (60 (3.59) 3.356 (3 46) i (3.32) 340 (3.44) 343 344 142 3.56
187 (298 135 284 {280 18 (.19) 180 - (3.01) 102 2.80 .83 256
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Table 1. Major, trace-element (determined by XRF) and normative compositions of Lathrop Wells basalts

LWI9FVP LWIIFVPR

7 ?
45.06 9.1
2. 184
1679 16,79
1ne 11.40
L9 il
913 LN
0.8 0.t
549 5N
784 841
132 347
1.96 186
1.2) 123
100.19 106 0
$31.49 5198
180.9 181.2
1082 1072
1.5 476
1387 1362
196 2s
1503 .$398
251 ns
1820 369.6
313 211
1293 1340
1358 103
8.t 2936
2523 4.8} ,
2.00 0.00
$AS 3.01
165 368 '
$2.20 £3.6¢
259 1.48%
5YY) 350 * .
2.90 2.94 ‘

‘Thass &



Sample
Unit
Rb

Co

QEFY

Nd
Sm
Eu
Th
Yb

Hf
Ta

LWIIFVP

Q!lav

20
8.8
30.8
1430
1410
9.1
180
72
12.5
3.19
1.5
236
0.333
7.22
140
6.51

Table 2. Trace-clement compositions of Lathrop Wells basalts determined by INAA

LWI2FVP

Qlia

21
189
IR
1440

1420

923
181
74
122
kR Y
1.13
2.3

0.318

71.34

137

6.64

LW7FVP

Qlla

o
18.87

108

1420
1430
925
181
80
1238
3.15
113
2.29
0.339
721
1.40
6.59

LW4SFVP LWT72FVP  LWIIFVP

- Qlib

21
19.1
L}
1480
1380
94.2
185
78
12.6
KW
1.16
2.42
0.336
127
1.37
633

Qitb

18
18.7
30.5
1400
1370
92.7
183
72
126
329
113
2.39
0.334
. 7.24

. 139

6.27

Page 1

Qib

19°

19
3035
1460
1430
93.7

186.5

12.67
3.27
1.18
238

0.352
7.35
1.43
6.48

LWI0OFVP
Qilb

.19
19.04
30.7
1470
1430
94.4
185.8
84
12.86
3.32
1.2
234
0.337
7.35
1.43
6.43

LW101FVP

Qslb

20
18.7
304
1460

1420
922
181.6
76
12.51
3.18
1.18
229
0.337
7.12
142
6.27

LW3I0FVP
Qlic

22
18.8
29.8
1470
(410
90.5

17

119
3.07
1.09
2.24
0.341
691
1.32
6.65



Table 2. Trace-element compositions of Lathrop Wells basalts determined by INAA

LW3IIFVP LW32FVP LWGIFVP LW64FVP LW6SFVP LWGSFVP LW6ETFVP  LWIIOFVP LWIISFVP  LW9IFVP LW20FVP

Qlic Qilc Qllc Qllc Qlle Qlic Qlic Qlic Qlic Qslc Qild

21 18 2.1 23 202 72 21 22 26 20 22
19 18.9 194 19.11 19.13 19.46 19.42 1952 19.66 19.01 18.6
302 0.6 31.56 30.27 30,58 30.58 1132 308 31.2 30.14 30.3
1410 1390 1410 1450 1490 1450 1420 1420 1450 1410 1460
1430 1450 1430 1430 1460 1450 1450 1510 1500 1470 1370
92 92.9 932 92.6 913 ‘938 933 93.5 94.2 92.8 91.9
179 181 182.4 180.2 183.4 182.6 182 183 181.8 181.3 183
7 80 74 74 75 7 74 79 78 15 77
12.1 12.4 1223 122 12.5 12.43 12.24 12.39 12.26 12.29 12.5
3.09 316 3.16 .11 321 3.17 3.14 3.17 3.16 311 323
1.09 i.13 11 1.13 £.18% 1.15 1.14 1.15 1.18 1.19 1.14
228 2.5 2.37 2.39 2.36 24 2.42 213 237 2.3 2.36
0.353 0.338 0.345 0.338 0.334 0.343 0.35 0.338 0.341 0.346 0.332
7 7.29 7.31 1.27 128 17.36 7.24 7.19 7.16 1.34 1.26
134 1.37 1.34 1.35 138 1.39 1.36 1.39 1.36 139 . 1.36
684 . 656 6.82 6.73 6.69 6.84 6.77 6.84 6.73 6.59 6.17

=t Page 2



Table 2. Trace-element compositions of Lathrop Wells basalts determined by INAA

LW2IFVP LW22FVP LW2IFVP LW7I9FVP LWOIFVP LW7IFVP LWSEFVP

Qiid

1.3
18.3
30.4
1520
1320
903
{181
78
124
324
b4
2.34
0.306
1.04
1.37
5.94

EXAMPLE

Qild

19
18.7
315
1500
1350
92.6

184

73
12.7
3.28
1.17
242

0.356
7.47
1.39
6.05

Qld

20
18.4
30.9

1490

1330
91.7
183
81
125
3.28
L.15
227
0.368
1.16
1.39
597

Qstd

20
18.68
13
1490

1360

92.6
184.4
78
127
326
L.19
242
0.338
7.29
138
6.34

Qslr

22
19.1
307
1420
1410
93.1

183

74
2.5
318
1.14
236

0.346
7.35
1.36
6.64

Qstr

20
19
3
1420
1400
94.6
87
73
12.9
i3
1.16
247
0.354
129
143
6.12

Page 3

Qsiu

yx|
19.27
112
1540
1430
95.2
184.9
79
12.64
328
1.18
232
0.328
731
1.42
6.59

LWIFVP

Qslu

21
19.13
iR
1450
1430
94
1854
76
12.55
22
1.19
23
0.331
12
1.40
649

LWIioFVP
Qslu

20
18.67
303
1470
1400
92.1
173.4
80
12.29
N
1.15
229
0.339
.11
1.39
6.46

LW3I3FVP LWI4FVP

Qslu

20
19.5
30.6
1400
1420
94.1

183

17
12.4
318

k1

2.4
0.354
1.24
135
6.71

. Qstu

2]
19.5
318
13%0

1460
94.3
184

70
12.3
322
1.12
2.37

0.366
7.26
1.39
6.73



LWI5FVP

Qslu

20
193
30.8

1350
1420
94.4

182

73
12.4
318

11
233

0.367
1.06
1.37
6.65

Table 2. Tracc—elcmént compositions of Lathrop Wells basalts determined by INAA

LW42FVP LWA3FVP LW46FVP LWATFVP LW49FVP LWSOFVP LWSIFVP LW98FVP LW99FVP

Qslu

19
18.2
294
1430
1340
90.3

179

i
i2.1
317

1.1
24
0.313
6.96
1.34
6.24

Qsliu

21
18.5
30.6
1410
1360
9L.5

183

79

126 -

328
£.17
238
0.343
7.22
1.38
6.1}

Qs.!u

21
18.86
Jo.31

1430
1430
92.3
181.1

76

12.32
312
.13
235

0.336
129
137
6.67

Qslu

22 -

19.31
31.05
1400
1450
93.6
183.7
&1
124
32
115
244
0.34
73
1.39
6.86

Qsiu

20
19
KIN
1430
1420
923
18]
73
123
3.15
1.1
232
0.355
7.1
1.38
6.55

Qslu

19.1
19.02
30.53

1440
1440

928

181.6
73
12.29

.16

1.16

239
0.339

7.2

1.36

6.6

Qslu

2

9.4
308
1430
1450
92.8

182
m

124
319

.14
232

0.344
7.2

1.39

6.68

Gslu

21
15.28
3
1460
1470
94.7
186.2
79
12.76
3.27
119
2.34
0.337
7.29
1.41
6.59

Qslu

18
19.41
31
1430
1450
95.9
187.8
79
12.78
132
1.19
242
0.325
137
1.42
6.65

LWI103IFVP
Qstu

22
19.05
30.73

1460
1450
93.7
183.8

77

12.59
22
1.16
2.38

0.336

74
1.37
6.66



LWII3FVP  LWII6FVP

Qslu

23
19.12
30.9
1470
1420
94.1
1812
82
12.69
329
1.21
2.31
0.346
7.26
141
6.55

EXAl

Qslu

19
19.09
33
1440
1420
4.3
183.2
.13
12.66
33
.16
239
0.33
727
142
6.54

Tabie 2. Trace-element compositions of Lathrop Wells basalts determined by INAA

LWII2FVP

Qllu

18
189
312.9
1490
1460
933
185.6
77
12.69
3.19
118
235

0337,

n
1.42
6.38

LE

LWOSFVP LWOTFVP LWISFVP

Ql2a

19
19.4
30.6
1310
1460
92
179
7

12
3.05
1.t
2.24
0.335
1.02
1.35
6.89

Qi2a

2
19.9
30.5
1310
1440
93.5
18t

11.9
15
L1

24

" 0.325

7.29

. 132
T 698

Page &

Qi2a

23
20.1
304
1390
1480
94.6

1834
&
12.28
3.14
LU
2.36
0.343
7.23
1.39
7.45

LWAOFVP LWAIFVP  LW44FVP

Ql2a

23
19.75
26,5
1403
1450
93.5
182.8
15
12.12
116
1.18
243
0.337
732
139
7.06

Qi2a

21
19.8
30.1
1330
1430
939

181

7%
122
in
1.12
238

0.388
1.24
1.40

6.9

Ql2a

20
19.3
304

1400
1390
92
178

12
3.08
1.09
2.32

0.351
6.92
1.35
6.84

LW25FVP 'LW27FVP

Qizb

21
19
306
1470
1420
932
183
76
12.1
3.13
1.11
232
0.327
7.1
1.39
6.59

Qi2b

21
19.3
30.7

1450
1400
93.6

183

79
12.1
3.19
1.08
2.38

0.342
7.22
1.36
6.51



LW28FVP
Qb

22
19.7
29.7
1390
1410
938
180
78
11.9
3.1
.1
233
0.334
7.16

137

7.2

LW29FVP
Q2b

2t
193
309
1370
1400
93.8
183
%
12.4
3.2¢
1.13
235
0.348
731
1.34
6.6}

Table 2. Trace-element compositions of Lathrop Wells basalts determined by INAA

LWISFVP LWOIFVP LWIOAFVP LWII4FVP

Qs2fs

21.6
19.29
30.48

1400

1410

93.2
180.1

75
12

302

1.12

2.38
0339

7.17

138

6.86

Qs2fs

20
19.37
3113

1380

1400 .

s
1797
5
12.04
3.n
Il
237

. 0.341

7.1l
1.37
6.84

Qs2fs

22
19.15
30.7¢

1460
1430
91.6

1813

79
12,03
3.12
1.t
233
0.328
124
1.37
6.83

Qs2is

24
19.83
31.2
1410
1450
942
179.8
8¢
12.28
318
1.13
238
0.333
722
1.39
6.96

LWI118FVP
Qs2fs

.
19.53
0.2
1380
1410
23
177.7
75
12.06
3.1
L1
2.28
0.334
7.18
1.37
7.03

LWII9FVP

Qs26s

25
19.82
304
1370
1430
94.1
1773
81
12.01
3.12
1.14
243
034
7.14
1.41
7.12

LWI26FVP

Qe2fs

20
202
30.7
1530
1460
952

185.7
76
12.24
3.18
1.16
2.39
0.333
7.24
1.41
7.09

LW127FVP

Qs2fs

22
19.11
30.6
1470
1470
92.1
180.6
74
12.12
.12
1.15
2.24
0.349
7.13
1.40
6.66



LWI130FVP

Qs2fs

22
19.75
Ji4
1400
1420
237
179.1
82
12.12
115
t.14
213
0323
7.16
1.40

Table 2. Trace-element compositions of Lathrop Wells basalss determined by INAA

LWIR2FVP  LWI3SFVP  LWISFVP LW37FVP LW38FVP LW6OFVP LWGIFVP LW62FVP LW02FVP~

Qs2fs Qs2fs Qs2u Qs2u Qs2u Qn Qi QB Qs3
15 25 2 2 2 20.3 21 22 2
1934 1951 196 19.7 19.5 19.9 19.7 19.9 20.3
30.3 30.7 30.9 3.1 312 30 29.8 29.9 28.1
1410 . 1410 1320 1310 1380 1330 1460 1330 1330
1440 1490 1460 1430 1400 1410 1430 1380 1410
912 926 94.2 95 94.1 94.4 94.1 94.6 97.1
175.4 183.7 184 185 184 181 179 180 186
75 78 72 72 71 65 74 71 7
11.98 12.19 12.2 123 12.3 12.1 12 12.1 12.2
3.01 3.17 3.16 3.18 1.22 3.1 3.06 3.12 3.16
1.12 Ry AN 111 1.14 1.11 1.1 11 1.13
229 233 2.36 235 2.37 235 234 2.38 2.36
0329 0.318 0.352 0.344 0331 0.359 0338 0346 0.36
7.03 7.23 728 734 . 72 7.14 7.12 7.21 7.41
1.39 139 1.37 1.36 1.34 1.38 137 137 1.38

6.86 678 - 618 6.93 6.66 . 7.26 729 74 . 7.69

Proa 7 e

LWO3FVP

Qs3

23
19.7
303

1340
1410
933

178

68

12
3.06
1.07
243

0.339
7.22
1.40
7.19



Table 2. Trace-elcment.cempbsitions of Lathrop Wells basalts determined by INAA

LWEIFVP LWTOFVP LW7ISFVP LW76FVP LWSOFVP LWSIFVP LWB2BFVP LWS82RFVP LWS6FV? LWSTFVP LWSSFVP

Qs3 Qs3 Qs3 Qs3 Qs3 Qs3 Qs3 Q3 . Qs3 Qs3 Qs3
23 21 216 202 21 24 24 20 21 224 23
19.9 199 19.71 19.84 19.5 199 20.03 19.92 20.13 20.07 19.84
29.4 30 30.62 30.66 30 303 29.77 30.54 2983 29.68 29.68
1400 1390 1380 1410 1410 1370 1400 1370 1410 1430 1400
1400 1420 1400 1400 1430 1420 1460 1420 1430 1431 1420
946 95.1 93.8 93.2 932 94.7 95.6 94.8 96.1 9% 94.6
182 £82 180.5 181.1 178 182 183.9 181.9 184.4 1849 182.4
80 172 75 75 78 76 75 74 70 74 n
12.1 12.1 12.06 £1.94 11.8 122 11.94 12.18 12.26 12.22 12.06
3.4 3.12 3.06 3.1 3.1 3.12 .1 3.14 3.1 3.15 3.09
L1 1.09 1.14 LT /% R 1Y § I R ¥ 1.15 1.15 1.13 1.15
2.38 2.29 2.37 236 . 228 233 239 2.39 2.4 244 . 2.45
0.361 0.344 0.341 0353 . 037 0357 0.348 0.349 0.36 0351 0.349
7.15 7.22 229 72 -+ 698 7.13 7.41 737 7.43 731 7.23
137 137 139 137 - 1.36 137 1.39 1.36 1.39 135 1.34
7.28 125 7.03 113 . 692 735 156 6.97 742 7.53 7.47
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LWI5SFVP

Qs3

18
20.28
30.65

1450
13%0
96.6
186.3
m”
124
3.9
1.14
2.48
0.343
7.35
1.39
71.34

LWI2IFve

Qs3

21
19.5%
306
1340
1450
92.6
1788
T
11.89
105
1.16
213
033
7.08
1.40
6.89

Table 2. Trace-element compositions of Lathrop Wells basalts determined by INAA

LWIIFVP-R

Qsda

21
$2.57
1ns
1390
1410
922
1828
e
11.95
3.07
L
2.48
0.35
7.15
141
6.8

LWI133Fyve-B

Qsdn

21
19.57

32

1340
1450
922
179.5
80

1.07
[IRA
23
0.349
7.13
1.39
6.88

LW7SFVP-B  LWIBFVP-R

Qsdb

34
18.76 .
28.58

1290
1360
91.7
1759
73
1.8
291
112
2.54
0.38
74
1.38
3.32

12.57

Qadb

344
19.03
28.39

1250

1330

96.2
179.6

75

3.07
1.23
28
0.405
7.35
1.38
901

LW124FVP-B

Qséb

32
19.15
289
1300
1430
o1.%
176.2
"
11.9)
296
1.16
248
0.35
7.38
1.38
8.1

LWI24FVP-R

Qsdb

28
19.29
28.7
1270
1380
93.7
179.1
3
12.13
2.96
.16
249
0.399
12
142
8.18

LWI34FVP

" Qsdb

36
19.09
29.5
1260
1410
96.4
[88.6
75
12.56
3.1s
1.23
2.89
0.403
7.69
1.47
9.18



Table 2. Trace-element compositions of Lathrop Wells basalts determined by INAA

LWISFVP LWISFVP  LWI4FVP

Qsdc Qsdc ?
18 29 20
194 19.1 19.5
365 358 30
1240 1230 1280
1350 1310 1390
90.3 8£9.7 90.3
174 in I78
&7 66 68
114 113 1.2
3 2.94 2.99
106 i.04 1.03
223 2.58 2.23
0.333 0114 0.334
694 &.87 722
1.28 1.22 1.30
677 6.82 6.8
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Table 3. Replicate INAA analyses of LW27FVP

Sample Se Co Rb Sr Ba La Ce Nd
LW27Fvp! 19.3 30.7 21 1450 - 1400 93.6 83 79

NMI8FVP! 19.4 31.1 13 1370 1430 93.9 183 71

NMI19FVP! 19.. 30.7 23 1410 1430 92.8 181 73

NM2oFvp! 19.3 30.8 19 1420 1440 93.3 183 78
NM30FVP* 19.23 30.81 21 1430 1430 93.4 i83.4 77
NM33FvP? 19.2 30.64 20.3 1440 1430 92.9 183.8 78

NM34FVP? 19.24 30.66 21 1440 1460 93.1 182.7 77

NM41FvP? 19.15 30.66 21 1430 1440 92.6 182.5 77

NMd42FvP’ 19.13 30.6 20 1410 1470 92.8 181.3 77

NM43FVP’ 19.44 312 20 1430 1500 942 183.7 78

NM4SFvp 19.36 30.7 17 1440 1480 93.8 183 75

NM4sFvp’ 19.42 3 18 1360 1470 93.7 183.7 73

Meap 19.28 30.30 19.94  1419.17 144833 93.54  182.84 7608

Standard Deviatjon 0.11 0.20 1.68 28.11 27.91 0.51 0.89 250

Percent Standard

Deviation (100-s/mean) 0.55 0.64 8.42 1.98 1.93 0.55 0.49 3

Sample Sm Eu Th Yb Lu Hi Ta Th

LW27FVP! 12.1 3.19 1.08 238 0.340 .22 1.36 6.51

NMISFVP’ 124 319 1.13 235 0.350 722 1.38 6.65

NMI9FVP! 12.4 3.16 1.14 2.33 0.360 723 1.4 6.68

NM20FVP! 124 319 1.13 225 0.360 7.14 137~ 656
NM30FVP 1233 3.17 112 2.39 0332 7.37 1.36 5.7

NM33FVP? 12.36 3.19 1.14 241 0.340 7.36 137 &7

NM34FVP? 1247 3.19 116 239 0342 7.27 138 676

NM41FVvP? 12.26 3.19 1.17 233 0.341 73 L3 530

NM42FVP’ 12.39 3.i6 118 231 0.336 7.33 142 668 .
NM43FVP 12.64 322 1.19 235 0.335 7.33 14 . 685
NM4SEVP 12.56 3.24 1.19 2.31 0.353 734 - 138 40
NM4SFVP 12.33 328 1.17 233 0339 139 134 637

Mean 12.39 3.20 115 2.34 0.344 7.29 1.37 6.63

Standard Deviation 0.14 0.03 0.03 0.04 0.009 0.08 0.02 6.}o

Percent Standard

Deviation (100-w/mean) 111 1.08 2.85 1.89 2.76 {.04 1.77 1.55

3 sample group

ey AMPL



Table 4. Isotopic and trace-element compositions of Lathrop Wells Basalts determined by solid-source mass spectrometry

Sample LWIIFV? LWIZFVP LW20FVP LW22FVP LWIIIFVP LW7FVP LW4IFVP LW2TFVP LW29FVP LWISFVP LW9IFVP LWIISFVP
Unit Qlln Qlta Qid Qlid Qstu Qi2a QR2a Qi2b QI2b Qs2fs Qs2fs- Qs2fs
Rb 19.70 19.10 17.76 15.68 2060  19.90 2047 19.36 19.60 20.50 20.40 21.40
Sr 1452 1446 1482 1498 1461 1399 1395 1424 1431 1410 1413 1186
Yigr Msy 0707021  0.707047 0.707084 0.707077  0.707039 0.707006 0.707011 0.707033 0.707034 0.706978 0.707044  0.707003
Sm 12.43 12.33 12.56 12.79 12.40 12.00 12.05 12.16 12.26 12.10 12.00 11.90
Nd 90.10 £9.11 90.50 91.99 29.20 86.50 §7.30 87.99 £8.44 87.60 86.70 86.10
e YNa 0512135 0512110 0512142 0512142 0512130 0512123  0.512125 9512114  0.512124 0512120 0512123 0512113
Era 981 -10.30 9.68 9.68 -9.91 -16.00 -10.01 -10.22 -10.03 -10.10 -10.00 -10.20
Pb 11.0 1 101 102 LR .r 108 1.0 110 123 .22 1.8
b < Vo 38.264 38323 38.32 38.343 38.288 18.296 38.222 38316 38.365 38.36 18.328 38.323
Lokl et 4 ¥ 15.514 15.528 15.52 15.527 15.519 15.527 15.505 15.528 15.542 15.545 15.536 15.535

bl o 18.345 18.353 18.372 18.389 18.355 18.336 18312 13.343 18.354 18.352 18.341 18.361



Table 4. Isotopic and trace-element compositions of i..athrop Wells Basalls detmmmed by solid-source mass spectrometry

Sample LWSOFVP LWSIFVP LWISFVP LWIEFVP

Unit Qs3 Q83 Qsdc Qsdc
Rb 20.62 2059 1957 19.64
Sr 1375 13§t 3210 1320
“sr/Sr 0707024  0.707022 0.707062 0.707062
Sm 11.89 11.84 1143 1139
Nd 85.97 85.80 82.90 82.88
"ONG/“Nd 0512126 0512138 0.512120 0.512132
Ene 999 975  -10.10 -9.87
Pb 149 13.1 12.4 k42
b *Pb 38032 38288 [ 269 38.33
pu/*Ph 15.486 15.54 1552 15.537
ph/Mph 18.17 18522 18352 18349

£ R



Table 5. Replicate solid-source miass spectrogcopy analyses of LWAIFVP

Sampie Rb St "seMSr sm  Nd "’nw"‘&d €w P '“'w"‘m PP Hph  Mppipy

LW4IFVP 2047 139500 070701} 2.1 873 0512125 -1000 108 38222 15.505 18.312
LWI3FVP 19.54 1380.00 0707042 120 . 871 0512125 -1001 108 . 38231 15.51 18.322
DPIFVP 2050 140700 0707018 120 812 0512118 -10.14 107 3sa2s2 15.524 18335
DPIFVP 2050 141200 0707002 119 872 0512134 983 108 38320 15.538 18343
DPSFVP 2020 1398.00 0707013 12.1 865 0512127 997 100 38217 15.504 18.33
DPSFVP 2020 140700 0707007 120 266 0512132 -987 10S. 3824 15511 18.328
Mean 2024 139933 0707016 1201 8704 0512127 -997 1059 38254 15.515 18.328
Standard Devistion 037 1158 0000014 006 026 0000006 011 034 0.044 0.013 0.0H
Percent Standard 1828 0827 ° 0.002 0479 029 0.001 111 3.166 0.114 0.085 0.058
Devisticn {100-s/mean) ' ' :




Table 6. Composition of olivine phenocrysts and groundmass (gm) from LW21FVP of Ql1d

Point w2ifvp_Blsb Iw21fvp f1a Ww21fp Kz W21fvp #1e Iw2ifvp_#la Iw21fvp_#1a w2ifvp_#1ae Iw21fvp_#ibb w21fvp_flb Iw21fvp_#1b

Sio, 33.04 38.80 38.26 37.99 38.26 38.09 37.96 32.16 38.00 38.10
MgO 36.91 40.19 3885 38.75 39.21 4009 3973 39.74. 39.98 40.12
FeO 24.46 20.76" 22.04 22.35 2178 2096 2132 21.00 20.59 20.65
Ca0 0.19 044 015 0.13 0.13 0.13 0.17 0.16 0.14 0.14 .
MnO 0.35 030 0.32 0.29 0.31 0.28 0.30 0.26 0.32 0.27
NiO 0.13 029 - 016 0.18 021 0.25 0.23 0.24 027 0.23

TOTAL 100.08 100.42 99.76 99.69 29,90 99.79 99.70 99.56 99.29 99.50

Cations based on 4 oxygens

Si 1.00 1.00 1.00 0.99 1.00 0.99 0.9% 0.99 0.9 0.99
Mg 145 1.54 1.5¢ L.51 1.52 1.55 L.54 1.54 1.55 1.56
Fe 0.54 (.45 0.48 0.49 0.47 0.46 0.46 046 0.45 D.45
Ca 0.01 8.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Mn 0.01 0.01 0.01 0.01 a.01 0.0} 0.1 0.01 0.01 0.01
Ni 0.00 0.01 0.00 0.00 0.00 0.01 0.0l 0.0} 0.01 0.01
Fo 72.81 T1.4% 7538 1545 76.11 77.22 76.80 77.08 71.46 77.5}
Fa -27.06 2239 24.11 2441 23713 22.65 23.12 22.85 2238 22.39

b Pags 1



Table 6. Composition of olivine phenocrysts and grounﬂmass (gm) from L W21 FVP of Qild

Iw2ifvp_flbe Iw2iivp_#2b Iw21fvp_#2 1.21ivp_#2 lw2ifvp_#2 lwW2iGp_#2 Iw2ifvp #2 Iw2ifvp #2¢ Iw2ifvp 3b IwZifvp 3 iw2ifvp 3 lw21fvp_3

37.62
39.47
21.57
0.19
0.28
a.16
98.98

0.99
1.53
047
00!
0.01
0.00

76.37
23.59

31.64
33.18
pAW
6.25
0.30
0.03
99.68

0.99
1.50
0.5t
0.91
&0l
0.00

74.55
2546

nn
- 40.02

2116
.13
0.25
0.23

99.51

0.98
1.56
0.46
08.00
0.04
0.01

7105
2186

38.08
40.24
20.59
0.12
0.27
0.23

99.53

0.99
1.56
045
0.00
0.01
0.01

77.60
2227

18.62

4043

2059
0.14
0.33
024

100.75

0.99
}.55
0,43
0.00
0.0}
0.91

77.30
2252

38.26
40.10
20,94
0.14
029
0.26
100.01

0.99
1.55
045
0.00
0.01
0.01

77.24
22.63

38.17
39.97
21.08
0.14
0.32
0.22
99.90

0.99
.55
0.46
0.00
0.01
6.0t

71.05
22.80

37.63
31827
22.90
0.19
0.34
0.16
99.48

0.99
1.50
0.50
0.01
0.01
0.00

74.78
25.10

35.92

325t

29.51
0.2%
0.55
2.04

98.82

0.99
1.33
0.68
0.0}
0.01
0.00

66.11
33.68

37.81
40.34
20.82

0.34

0.23

831
99.64

0.98
1.56
045
Q.90
0.01
0.0}

71.50
244

4
40.35
2092
0.12
0.26
0.29
99.36

0.98
1.57
0.46
0.00
0.0
0.01

1137
22.5%

37.46
40.15
2064
0.13
0.26
0.26
98.86

098
1.57
0.45
000
0.01
0.01

77.55

2234



Tabie €. Composition of olivine phenocrysts and groundmass (gm) from LW21FVP of Ql1d

lw2ifvp 3 Iw2ifvp 3 Iw2lfvp 3c lw2ifvp #4ab Iw2ilvp_#4s lw2ifvp K4a Iw21fvp #da Iw2ifvp_#4a Iw2ifvp_#4a lw2ifvp #dac lw21fvp_#4bb

79
3997
20.39
0.4
02
023
5823

¢ 98
157
045
6w
¢o;
{3

TT 48
223

£
Yy,

37.03
3964
21.38%
617
B30
022
98.63

0.98
i 54
Gar
.61
Gt
0.0}

6T
30

35.40
38.96
ZE7E
017
631
2.1
93.06

098
1355
048
.91
o0l
oo

7610
237

373
3207
2102
0.26
036
0.2
99.15

0.9%
1.50
0.51
001
00!
0.00

T4.64
2533

J31.60
40.06
20.73
015
028
0.24
99.04

0.9%
1.56
045
6.00
001
0.00

T1.43
na

kxR 1
3947
2).53
016
0.26
0.19
9942

w99
1.54
047
000
| W
&.00

76.52
3

Page d

17713
39.40
2126
0.1s
0.28
0.18
928.99

0.99
1.54
047
0.00
0.0}
0.00

76.68
nRn

37.66
39.58
2139
0.14
033
0.2
99.32

09
1.54
0.47
0.00
0.01
0.0l

76.61
2R

3189
40.05
20.62
0.12
0.26
0.22
99,16

0.99
1.36
0.45
0.00
0.01
0.0

71.50
2.9

37.81
40.12
20.14
0.15
033
0.16
98.70

0.99
157
0.44
0.00
0.0l
0.00

nn
21.94

38.19
4029
20.72
0.12
028
0.20
99.80

0.99
1.56
0.45
0.00
09l
0.00

1150
2236



Tabie 6. Composition of olivine phenocrysts and grourdmass (gm) from LW2IFVP of Qlild

w2 ifvp #db fv2ifep #4b Iw2lfup Hdbe iw2ifvp #Sab Iw21fvp_#5a Iw2ifvp W3a Iw2lfvp #5a Iw2livp #5a iw2)fvp_K5a Iw2livp #5ac Iw2ifvp_#6b

3808 3823 36.16 31788 3819 3835 3317 38.28 38.24 3B 00 3697
10 38 40.21 34.10 19.35 an 39.98 39.68 39.82 39.97 3841 3498
2057 20.68 27.65 2179 20.96 21.60 21.52 21.58 21.22 2294 2654
1.1% 014 0.48 0.21 017 0.13 0.13 0.13 6.12 017 025
0.27 035 0.44 0.32 0.29 0.25 0.23 0.26 0.30 034 0.40
0.27 0.23 \ 0.15 on7 0.13 0.29 0.16 026 0.24 0.1 G2
99 72 $9.75 99.17 9961 99.50 - 100.60 100.00 100.33 10608 99.95 99.25
09y 0.99 099 0.99 0.99 0.99 099 0.99 0.99 099 .99
156 1.55 138 153 .54 1.54 1.54 1.54 1.54 1.50 1.40
045 @45 063 048 0.46 047 0.47 047 0.46 ¢.50 060
00D 0.60 0.04 a.01 0.0} .00 0.00 0.00 000 6.01 001
GGl 00 gal 0.0l 0.01 001 001 u.dl 6.04 o0 0.01
00} o0k 000 0.06 000 g0l 0.00 001 a.01 000 000
7774 ¥1.5¢ 6.6 7625 11.09 76 67 76.61 T6 60 7692 14 80 Ju?
22 2237 n 2369 2202 2124 23 2329 290 2506 a8

Page 4



Table 6. Comnposition . .{ olivine phenocrysts and groundmass (gm) from LW21FVP of Ql1d

tw2lfvp #6 Iw2livp_#6 Iw2lfvp_¥6 Iw2lfvp K6c Iw2lfvp_Ta w2lfvp_Ta Iw2ifvp_Ta Iw2lfvp_7a lw2ifvp_7a tw2lfvp To iw2ifvp 7b Iw2tfvp 7b

38.20 37.54 3813 37.83 3761 38.16 ie.lo 38.24 3825 1833 3826 3820
39.85 39.96 40.27 37.93 37 39 40.26 40.36 40.14 40.24 40.20 40.24 40.07
2106 2089 2057 23.4} 23.52 21.26 21.13 212 20.89 2128 210! 2053
014 0.12 015 0.20 0.28 0.16 0.16 .12 0.13 0.i8 0.13 015
023 a9 0.27 034 0.33 0.23 0.24 0.26 0.23 0.30 0.27 021
027 022 0.23 0.19 0.14 021 0.20 0.23 623 021 028 023
98.75 59.00 100.04 99.91 99.25 100.22 100.18 100.11 29.98 100.46 100.19 9979
3.99 0.98 0.99 0.99 0.99 0.99 099 0.99 .99 0.99 099 0.99
1.54 1.56 1.56 148 .47 1.55 1.56 1.55 1.55 1.55 1.55 158
046 046 045 0.51 0.52 0.46 046 0.46 045 0.46 0.4s 045
600 060 0.00 0.0} 0.0t 0.04 0.00 0.00 0.00 0.0} 0.00 .00
00} ool 081 0.01 0.0t 0.0} 0.01 0.01 06.01 0.0] 0.01 00}
001 o0t 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 001 0.01
7709 T71.20 7132 7415 7391 R RLI T1.26 77.41 7139 71.06 T1.26 7732
2286 22.64 2259 2512 26.08 M 2.7 an 22.54 22.85 22,63 2266

D“MP[ £

Pane B



Table 6. Lumposition of olivine phenocrysts and groundmass (gm) from LW21FVP of Qild

w21fvp b Iw2lfvp_8b Iw2ifvp 8 Iw2ifvp B Iw21fvp 8 Iw2ifvp 8 Iw2lfvp 8¢ Iw2ifvp 5b Iw21fvp 9 Iw2ifvp_ 9 Iw2lfvp 9¢ lw2ifvp 9adb

3830
3398
e
0.16
024
024
10G.07

0.9%
154
046
0.00
08
0.01

7106
2290

3756
3980
21.47
015
025
0.26
99.49

098
1.55
647
0.00
0 01
a0}

76.7}
B3R

31.47
39.09
2214
0.16
6.3
021
99.37

098
153
0.49
0.00
0.0t
0.00

75.80
24.09

31.37
3925
2212
0.10
029
0.14
9927

0.98
1.54
0.49
0.00
0.0
.00

7554
239

37.52
19.57
21.52
0.15
0.29
0.28
99.33

098
1.55
0.47
0.00
0.01
0.0t

76.53
2138

3161
39.40
21.66
0.17
0.32
0.21
99.1%

0.99
1.54
048
.01
0.0)
0.00

76.33
23.55

15.61
31.69
30.64
0.35
0.58
0.83
98.90

098
1.30
0.7t
0.01
0.0t
0.00

6472
3502

Page 8

37.68
39.36
21.00
0.16
0.28
0.30
99.28

0.99
1.5
0.46
0.01
0.0}
0.01

1713
2215

37.44
40.00
21.08
0.13
0.27
0.25
99.17

098
1.56
0.46
0.00
0.0
0.01

77190
22.71%

37162
40.10
20.71
0.12
0.25
0.27
95.06

D.98
1.56
045
0.00
0.01
0.0l

77.46
22.44

31.57
40.10
2093
0.15
0.29
6.25
99.29

D98
1.56
0.46
0.00
oot
0.01

12.26
22.62

371.28
38.15
22.86
025
0.37
0.10
98.97

0.99
1.51
0.51
0.01
0.01
0.00

74.80
25.15



Table 6. Composition of olivine phenocrysts and grovndmass (gm) from LW21FVP of QtId

tw2lfvp 9a tw2lfvp_9a Iw2ifvp %a Iw21fvp 92 Iw2lfvp_9ac Iw2ifvp_H12b Iw21fvp_#12 Iw21fvp_#12 Iw2ifvp #12 Iw2lfvp #12e Iw21fvp_#14b

31.78 37.64 17.53 37.43 37.55 17.87 3845 - 38.26 38.24 3743 37.87
39 69 35.70 40.13 3994 39.89 38.4) 39.92 3992 3981 35.52 37.9]
2131 21.05 21.26 21.09 PAR L 2.1 21.3% 21.46 2128 26.02 23.90
015 0.1s 0.15 0.15 0.20 042 0.17 0.16 0.15 0.24 0.19
022 0.26 629 0.26 0.27 033 0.27 0.29 0.28 053 0.32
821 621 0.18 0.20 0.21 0407 0.16 0.20 0.16 0.14 0.11
99.36 99 01 99.54 9907 99.45 99.85 100.27 100.29 95.92 99.88 100.30
099 099 098 093 0.98 0.99 06.9% 0.99 0.99 1.00 0.99
155 1.55 1.56 156 1.55 1.50 1.54 1.54 1.54 141 1.48
047 0.46 0.44 0.46 047 0.50 0.46 0.47 0.46 0.58 0.52
400 D00 6.00 0.00 0.0t 0.01 0.01 0.00 0.00 0.0t 001
06! a.01 0.0} 0.01 0.01 0.0l 0.0t 0.01 0.01 0.01 0.0t
o oo 000 .00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00
76 83 77.01 11.01 T1.08 1650 73.26 76.90 716.75 76.84 70.69 73.81
23.44 2291 ne 22.84 23.08 25.02 23.04 23.15 23.05 29.05 26.11

EXAMP[ £



tw2ifvp #14 Iw2lfvp_#14 Iw21fvp ¥lde w2lfvp_#13a Iw2ifvp_#13a Iw2ifvp_#13bb Iw2ifvp #13b Iw2l

3719
3849
21.58
0.22
031
012
99.51

1.01
149
047
G0l
35614
0.00

76.05
1N

Table 6. Composition of olivine phenocrysts and groundmass (gm) from LW21FVP of Qlid

3.4
39.18
21.98
6.22
0.31
0.12
106.22

1.00
1.52
0.4%
0.01
0.01
0600

76.03
239

37.45
35.94
2531

0.26

043

0.10
99.49

1.00
143
0.56
0.0t
0.01
0.00

71.59
28.2%

gm
3573
3099
3009
1.1}
0.60
0.02
98.59

0.99
1.28
0.70
0.04
0.01
0.00

635.42
3564

gm
36.55
32.14
2941
0.36
0.62
0.02
99.11

1.60
1.3t
0.67
0.0t
0.01
0.00

65.95
33.86

am

35.86
29.15
3289
034
0.66
001
98.92

1.00
1.21
0.77
0.0\
0.02
0.00

61.07
33.66

em

1592
3142
3032
0.73
0.58
0.08
99.06

099
1.29
070
0.02
0.01
0.00

63.14
35.26

fvp_#13be Iw21fvp_#1dab Iw21fvp_Kldac

&m

3523
28.25
31297
1.29
0.61
0.00
98.34

0.99
1.19
0.78
0.04
0.02
0.00

61.19
40.06

gm

36.73

35.15
5.1
0.70
0.45
0.0
98.85

0.99
141
058
0.02
0.01
0.00

7128
29.29

gm

36.80
35.80
25.04
0.92
0.43
0.07
9906

0.99
1.43
0.56
0.03
0.01
0.00

7242
2342



Table 6. Composition of olivine phenocrysts and groundmass (gm) from LW2IFVP of Qild

Iw21fvp_#1da Iw21fvp_#idbb iw2ifvp_#14b Iw2ifvp_Wi4bs

gm gm gm gm
37.417 35.34 3584 35.26
3543 27.81 28.17 217.80
2597 13.93 33.87 34.74
0.38 043 0.63 0.44
0.43 0.74 . 0.80 0.80
0.04 0.04 0.03. 0.0
99.70 98.32 99.04 99.05
1.0 1.00 1.00 0.99
}.41 1.17 1.18 $.17
0.58 0.80 0.79 0.52
0.01 0.01 0.02 0.01
0.6t 002 0.02 0.02
050 0.00 0.00 .00
7091 59.24 59.71 5361
29 16 40.56 4028 41,10

FMMP[ £

B a8



Table 7. Composition of olivine phenocrysts from LW73FVP of Ql1b

tw73fvp #1b Iw7oivp_#1 Iw/3fvp K1 IwT36vp_#t Iw?3fvp_fie IwT3fvp_#3b Iw73fvp #3 tw73fvp_#3

Point

S, 37.52
MgO 38.69
FeQ 2239
Ca0 D16
MnO 0137
NiO 0.16
TOTAL 99.39

Cations based on 4 oxygens

Si
Mg
Fe
Ca
Mn
Nt

Fo
Fa

.99
1.52
0.50
G 0D
001
0.00

75.26
24.55

3720
39.31
21.32
0.18
0.3}
.13
98.94

0.98
136
47
ool
0.01
0.00

76.82
23108

37.80
39.69
2157
017
0.23
0.18
99.65

0.9
1.54
0.47
0.01
001
0.00

76.62

2336

Yy
4"’»"1;

31.73
39.1%
27 14
0.18
0.30
G.17
9%.n

0.99
1.53
048
0.0]
n.0l
0.00

75.87
24.05

37.04
31.56
23.56
0.18
0.37
0.16
98.87

0.99
1.49
0.52
0.1
.01
0.00

7386
2599

Pana 1

35.92
36.80
24.95
0.20
0.4t
0.04
58.31

0.97
1.48
0.56
0.01
0.01
0.00

72.31
27.51

36.56
39.66
2172
0.15
0.24
0.19
98.52

0.97
1.57
0.43
0.00
601
.00

76.45
23.49

36.89
40.20
21.16
6.15
0.30
0.24
98.94

0.97
1.58
0.47
0.00
0.01
0.01

77.10
22.78

Iw?3fvp_#3 Iw73fvp wie

37.99
40.22
21.60
B.16
0.36
021
160.53

0.98
£.55
0.47
0.00
0.01
0.00

76.71
23

35.5¢
34.99
25.9%
0.84
0.43
0.13
97.88

0.97
1.43
0.59
0.03
0.0%
6.00

71.10
29.64



Table 7. Composition of olivine phenocrysts from I.W73F /P of Qlib

Ww73fvp Hab iw?3fvp_#4 Iw73fvp H4 Iw7ifvp_#4 IwT3fvp #de Iw73fvp_#5b Iw7ifvp #5 Iw7dfvp #5 Ww73fvp_#5 Iwl3fvp_#Se Iw73fvp #6

17.60
17.61
24.14
o1
0.4]
0.22
100.19

0.59
1.47
0.53
0.0}
oot
6.0l

13.40

26.44

38.14
39.74
2121
0.13
027
.23
99.73

999
1.54
0.46
0.00
0.01
0.01

76.87
23.0}

3734
40.50
21.17
0.13
0.23
0.19
99.56

098
1.58
0.46
¢.00
0.0t
0.00

7127
22.66

37.20
39.31
22.31
0.15
0.34
0.23
9955

0.98
154
0.49
0.00
0.01
0.01

1.1
24.12

36.10
35.60
26.30
0.28
041
G.08
98.77

0.98
1.43
0.59
¢.01
0.0l
0.00

70.66
29.28

37.05
3744
24.03
0.20
0.32
0.22
99.26

0.98
1.48
0.53
0.0}
0.01
0.01

73.46
26.46

Paw 2

3712

39.75
21.92
0.15
0.30
0.30
99.54

0.97
1.55
0.48
0.60
0.0}
0.01

76.28
23.60

31.12
39.46
21.91
0.15
0.31
6.19
99.14

098
1.55
0.48
0.00
0.01
¢.00

76.14
2373

37.86
39.44
22.19
0.15
0.34
016
100.15

0.99
1.53
0.43
0.00
001
0.00

75.88
231.96

3117
36.61
25.60
0.19
.40
0.06
1060.03

0.99
1.45
0.57
0.01
0.01
0.00

71.6%
28.13

3179
40.31
21.25
0.19
0.23
0.10
99.87

098
1.56
0.46
0.0
0.01
0.00

77.18
2283



Table 7. Composition of olivine plienocrysts from LW73FVP of Qb

wT3fvp_#o Iw73fvp_#6 IwT3fvp_H6 Iw73fvp_#6 IwTdvp_#6e

3851 38.14 3820 37.94 37.69
1982 40.15 40.65 40.43 38.73
2176 21.58 21.35 21.20 22.68
0.19 0.20 020 0.1 0.15
0.24 0.26 0.24 0.22 0.31
0.03 0.05 0.05 002 | 0.17
100.55 100.37 100.69 99.99 99.713
0.99 06.99 0.98 0.98 099
1.53 1.55 1.56 L.56 1.51
047 0.47 D.46 0.46 0.50
o.01 0.0} ool 0.01 0.00
0.61 0.01 0.01 0.01 0.0]
0.09 0.00 0.00 0.00 0.00
76.53 - 7683 17.24 71.29 75.18
231.46 2 277 22.74 24.69

&,
445%



Table 8. Composition of olivine phenocrysts from LW40F VP of Ql2a

IwdOfvp#la lwdOfvpIb IwdOfvpilc twdOTvp#id IwdORPAZD IW4OVPH2 IwAONVDH2 IwdOfvpH2 IwdOFvph2e IwdOfvphda Iwd0fvpHdb

Point
Si0,; 38.11 38.12 3795 37.04 37.41 17.99 37.94 37.83 37.32 36.88 3799
MgO 40.32 40.56 4038 36.92 36.45 40.53 3%.17 3998 37.23 36.29 40.76
=0 20.89 2104 20.75 249} 2532 21.08 2169 21.93 24.53 26.17 2029
CaC 012 0.12 0.14 0.23 027 0.11 0.1 0.09 0.22 0.26 0.14
MnQ 0.23 o 0.27 0.36 0.38 0.24 0306 026 0.32 043 0.26
NiQ 0.3¢ u32 0.13 0.16 0.16 0.23 ¢33 0.20 0.10 6.04 020
TOTAL 99.97 100.36 99.6! 99.59 99.62 100.18 99,54 100.29 99.72 160.07 99.63
Cations based on 4 oxygens
Si 0.99 0.99 0.99 0.98 0.99 0.98 0.99 0.98 0.99 .98 0.99
Mg 1.56 1.56 1.56 1.46 145 1.58 1.53 1.55 1.47 1.44 L.58
Fe 0.45 0.46 0.45 0.55 0.56 0.46 0.47 0.48 0.54 0.58 0.44
Ca 0.00 600 0.00 0.0l 0.01 0,00 0.00 0.00 0.01 00} 0.00
Mn 0.01 0.0} 0.01 0.0] 0.01 0.0t 0.01 0.0¢ 0.01 0.01 0.0}
Ni 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00
Fo 7742 77.40 17.54 72.49 71.92 7732 16.16 76.34 12,97 .11 78.10
Fa 22.50 22.53 22.3% X:44 28.04 22.56 23.66 21.30 26.98 8.1 21.81
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Table 8. Composition of olivine phenocrysts from LW40F VP of Ql2a

Iw40fvphidc 1wdOfvphdd Iwd0fvphde IwdOfvpHal lwdOfvphdg IwdOfvph4ah IwdOfvplSh Iw4Ofvpl5 lwd0fvp#5 Iwd0fvp#5 IwdOfvpHS lwdOfvphS IwdOfvp#se

38.20 38.36 38.04 38.25 3831 36.95 37.48 37.88 37.85 38.03 38.05 38.71 37.14
40.99 40.58 41.02 40.98 40.76 35.29 38.18 40.57 40 14 40.55 41.02 40.83 3853
19.97 2113 20.52 20.07 2043 2698 2230 20.83 21.18 21.00 20.53 20.16 2143
015 0.16 0.13 0.14 0.12 0.28 0.14 0.15 0.15 c.14 0.13 0.11 016
0.23 029 0.22 029 027 045 0.33 0.25 0.22 0.26 0.3 0.27 0.34
0.20 0.22 0.22 6.30 025 0.07 0.15 6.24 0.28 0.34 021 021 0.13
99.74 100.63 100.16 106.03 160.13 100.01 99.58 99.92 99.82 160.32 100.16 100.30 99.72
099 0.99 0.98 .99 099 0.99 0.99 0.98 0.98 0.98 098 1.00 0.98
1.58 1.56 1.58 1.58 1.57 1.41 1.50 1.57 1.56 1.56 1.58 1.56 1.51
0.43 0.45 0.44 043 0.44 0.60 ¢.51 0.45 0.46 0.45 0.44 043 0.52
000 0.00 a.00 0.00 0.00 0.0 ¢.00 0.00 0.00 0.60 0.00 0.00 001
0.01 0.0l .01 .01 0.01 0.0} 0.0} 0.01 061 0.01 0.01 0.01 001
000 00! 0.01 0.01 0.01 0.00 0.00 0.01 0.0l 0.01 0.L0 0.00 000
78.4% T1.40 78.03 78.34 77.96 69.91 .37 11.59 77.13 1742 78.02 738.19 7445
2145 22.51 21.9) 21.53 21.92 29.98 2546 2235 2283 22.50 2190 21.67 2540
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Table 8. Composition of olivine phenocrysts from LW40FVP of Ql2a

lwd0fvp#ba lwd0fvphsb IwdOfvpi6c Iwdbfvp#6d IwdOfvphse

36.67 36.86 38.10 18.20 37.00
34.90 35.54 40.65 40.59 36.08
21.72 26.28 20.48 20.53 25.83
0.30 624 0.12 0.15 0.26
0.45 0.45 0.27 024 0.43
0.08 0.08 0.26 0.25 0.11
100.13 99.44 99.87 99.96 99.79
¢9o8 0.99 0.99 0.99 099
1.39 1.42 1.57 1.57 1.43
0.62 0.59 0.44 0.44 0.58
0.01 0.01 0.00 0.00 0.0}
001 0.0} 0.0t 0.01 0.01
000 0.00 0.01 0.01 0.00

69.12 70.56 77.87 77.86 .27

30.86 2927 2201 22.09 2862
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Table 9. Composition of olivire phenocrysts from LWI135FVP of Qs2fs

Point i3S b i3S 1 Iwi3S L Iwi3S L IwI3S_1 IwI3S_1 Iwi35_1 Iwi3s_i Iwi3s_t Iwi3s_i Iwids i Iwl35_te Iwi3S_dab
8i0, 3831 3859 3834 3838 3905 3831  3BI8  3IRST 3844 IB4] 3812 38.14 38.05
cr,0, 0.00 0.01 0.01 0.05 0.03 0.02 0.00 0.0 0.0t 0.00 0.00 0.01 0.00
FeO 2194 2154 2187 2187 2180 2203 2218 2207 2190 2105 2152 22.56 21.00
MgO 1942 3959 3974 3956 3957 3930 3973 3951 3971 3931 3971 39.26 39.28
MnO 038 0.27 0.31 0.30 0.27 0.30 0.29 0.1 0.27 0.29 0.30 0.40 0.31
€20 0.18 0.15 0.14 0.13 0.13 0.15 0.16 0.14 0.13 0.17 0.17 0.15 0.20
NIO 016 025 0.22 0.26 025 0.08 0.22 0.21 0.19 0.18 0.19 0.13 0.04
10TAL 10039 10039 10063 10054  10).11 10076 10082 10065 9940 10021 10065 98.87

Cattons based on 4 oxygens

Si 0.99 1.00
Cr 000 0.00
Fe 048 0.47
Mg 1.52 1.53
AMn 001 001
Ca 0.01 0.00
i 0.00 0.01
Fo 76 07 76.55
Fa 2176 231137

£
ﬁ’kfo

0.99
0.00
0.47
1.53
0ol
0.00
0.01

76 29
23.56

0.99
0.00
047
1.53
0.01
000
0.0}

76.21
231.64

i.0G
©.00
047
.51
0.01
0.00
0.01

76.30
23.59

100.38

0.99
0.00
0.48
£.53
0.0}
0.00
- 0.00

76.07
23.84

0.599
0.00
0.48
1.53
0.01
0.00
0.0t

76.08
23133

Page 1

1.00
0.00
0.48
1.52
0.0}
0.00
0.00

76.03
23.83

0.99
0.00
047
1.53
0.01
0.00
0.00

76.27
23.61

1.00
0.00
0.46
1.53
0.01
0.01
0.00

76.84
23.08

0.99
0.00
0.47
1.53
0.01
0.01
0.00

76.61
2329

0.99
0.00
0.49
1.52
0.01
0.00
0.00

75.44
24.13

1.00
0.00
0.46
1.53
.0t
0.0!
0.00

76.87
23.06



Table 9. Composition of olivine phenocrysts from LWI3SFVP of Qs2fs

wils da IwilS 4a Iwi3S_da Iwi3S_4a Iwi135_da Iwi35_da Iwld5_da IwldS_da Iwl3S_da Iwi3S_dae Iwl35 Sb Iwi3s_s Iwi3s_s

38 39 3826 1873 38.92 38.65 38.27 38.09 38.01 1811 3831 38.52 38.63 38.36

0o} 601 0.02 0.02 0.00 0.00 0.14 002 0.01 0.02 0.00 0.00 001
2069 20 52 2088 2081 2085 2069 2134 20.72 20.86 2114 20.53 20.64 20§y
3996 39.89 3995 46.13 40.01 38.92 39.87 40.09 3991 3933 40.14 40 05 39.97

0.27 032 0.28 0.24 0.24 022 0.22 031 0.27 0.28 0.22 0.30 0.26

0.17 014 6.13 0.1 0.15 0.15 0.14 0.1 0.17 6.17 6.16 0.13 0.16

022 0.17 024 0.20 0.17 0.26 019 0.23 0.18 0.11 0.19 0.20 0.19
9970 9930 100.24 100.48 100.07 98.50 99.99 99.52 99.53 99.34 99.76 99.97 9946

10D 1.00 100 I 00 1.00 1.01 699 0.95 0.99 1.00 1.00 1.00 1.09

000 000 0.00 0.00 0.00 0.00 0.060 0.00 0.00 0.00 0.00 0.00 0.00

045 045 645 0.45 0.45 045 ¢.46 0.45 045 0.46 0.44 0.45 0.45

1.55 1.55 1.54 1.54 1.54 1.52 1.54 1.56 1.55 1.53 1.53 1.54 1.55

0ol 0.01 0.01 0.0} 0.01 0.64 0.01 0.0t 0.0l 0.01 0.01 0.01 0.01

001 000 0.00 6.00 0.59 0.80 0.90 0.00 0.01 0.0t 0.60 0.00 0.00

00l 0.00 no} 0.00 0.00 0.01 0.00 0.0} 0.060 0.00 0.00 0.00 0.00
77.44 77.4% 1122 77.39 77.33 71.00 16.87 1740 77.28 76.77 77.68 7748 77.59

250 2236 265 254 2261 297 2309 2245 2267 2316 2229 2240 2234



Table 9. Composition of olivine phenocrysts from LW I35FVP of Qs2fs

wi3SS Iwi3s S Iwl35_5 Iwl35_5 il s Iwi3S_S Iwl35_S twids_s lwils_Se

3840 38.46 3848 38 46 38.50 38.30 38.63 38.42 38.39

0.00 0.01 oo 0.02 0.04 0.00 0.00 0.00 0.01
20.24 20.33 20.56 20.12 20.57 20.37 20.26 2057 20.20
40.14 39.96 40.01 40.00 39.96 39.91 39.81 3395 39.59

0.25 0.25 0.23 6.21 0.27 0.28 0.28 0.24 0.4
0.14 013 t.16 0.16 014 | 017 0.14 0.18 0.16
0.22 0.18 023 0.24 0.12 023 0.27 0.24 0.14

99.39 99.34 99.69 99.21 99.61 99.26 9939  99.60 98.73

1.00 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00
000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.44 0.44 0.45 0.44 0.45 0.44 0.44 04. D.44
1.55 1.55 1.55 1.55 1.54 1.55 1.54 1.35 1.54
0.01 0.0t D.01 0.01 0.0t 0.0l 001 0.01 001
0.00 6.00 0.00 001 0.00 0.04 0.00 0.01 0.00
001 r..e .ol 0.01 0.00 0.01 0.01 0.01 0.00

77.89 1.1 T1.60 71.99 7751 71.69 T30 71.57 .10
22.04 2219 2237 201 2239 22.24 22,19 241 2225

%



Table 10. Composition of otivine phenocrysts from LWG6IFVYP of (313

w61fvp_Hla lwbifvp Hib Iwélfvp Hlc lw6lfvp #1d IwGifvp Hle IwGlfvp #I€ lwSifvp ¥1pg Iwélfvp #2a Iwblfvp #2b Iw6lfvp #2c

Poimnt

S0, 37.13
MgO 36.62
FeQ 25.00
Ca0 0.17
MnO ¢ 41
NiO 0.09
TOTAL 99.42

Cations based on 4 oxygens

St
Mg
Fe
Ca
Mn
N»

Fo
Fa

099
1.45
0.56
g ol
0.0}
0.00

7215
27.64

38.13
40.85
2027
0.1
0.28
6.2i
99.86

0.99
1.58
044
0.00
00}
0.00

811
2118

38.11
40.97
2033
0.14
D25
D.21

100.00-

0.99
1.58
0.44
0.00
0.01
0.00

78.17
21.76

&,
A
%

e.07
40.91
20.14
0.13
0.32
0.24
99.81

0.99
1.58
.44
0.600
0.01
0.01

18.22 .

21.6}

3835
40.88
20.22
0.12
0.26
0.25
.100.07

¢.99
1.57
0.44
0.00
0.01
0.0}

78.19
21.70

Paas 1

36.97
36.08
26.33
0.23
0.40
0.10
100.11

0.98
1.43
0.59
0.01
0.01
0.00

70.86
29.01

36.96
35.66
26.51
0.28
042
0.11
95.93

099
1.42
0.59
0.01
0.0]
0.00

0.5}
29.42

37.15
36.44
25.44
0.22
0.41
0.09
99.77

0.99
1.44
0.57
0.01
0.01
0.00

74874
28.11

38.10
41.14
2030
0.11
027
0.22
100.14

0.98
1.58
0.44
0.00
0.01
0.01

78.20
21.66

3818
41.02
2033
0.14
0.29
0.20
1€0.15

0.99
1.58
0.44
0.00
0.01
0.00

78.14
2173



Table 10. C: mposition of olivine phenocrysts from LWSIFVP ot QI3

hwotfvp -#2d Iwbifvp_#2e Iw6Llvp #2f Iwblfvp_#2g Iw6ifvp_k:h lw6lfvp_#2i Iwblfvp H2j IwGifvp K2k Iw6ifvp #3a tw6lfvp #3b Iwéifvp #ic

38.3% 38.24 37.67 38.15 38.17 38.12 3817 37.04 37.43 3823 18.17
40.80 40.53 38.04 40.95 40.99 40.79 40.32 36.09 36.11 40.60 40.98
20.30 21.23 23.36 20.33 20.59 20.56 Z1.09 25.79 2598 20.84 20.74
0.16 0.14 0.18 0.13 0.13 0.13 612 0.24 0.24 ¢.16 0.13
031 0.29 0.36 0.26 0.27 024 0.28 041 0.39 027 0.25
0.30 0.23 013 0.28 0.22 0.28 0.24 011 0.13 0.20 621
1€0.26 100.66 99.74 100:10 100.37 - 100.1} 100.22 99.67 100.27 100.31 100.48
059 0.99 0.99 099 098 0.99 099 0.99 0.99 0.99 0.98
.57 1.56 1.49 .58 1.58 1.57 1.55 1.43 1.43 1.56 1.57
0.44 0.46 0.51 044 0.44 044 0.46 0.58 0.58 0.45 045
0 00 0.00 090! 0.00 0.00 0.00 0.00 001 0.01 0.00 0.00
0y R 6.01 D.01 0.01 0.01 0.0! 0.01 0.0} .01 0.01
0.01 0.01 0.00 0.0l 0.01 0.01 001 0.00 0.00 0.00 0.00
78.09 77.20 74.27 78.13 7793 77.89 77.21 71.30 na 717.58 77.82
21 80 2269 25.39 21.76 2196 22.03 22.66 28.59 28.73 2235 2210



Table 10. Composition of olivine phenocrysts from LW6IFVP of QI3

iw61fvp_¥3d Iw6Lfvp #3c IwGifvp_fida Iw61fvp_#4b 1w6lfvp #dc iw.ifvp_#4d Iw61fvp_#de Iw61fvp W4T Iw61fvp_Hdg Iwélfv; #4h Iw1fvp_H4i

38.00
40.23
21.53
0.15
49.27
0.22
160 40

098
1.55
047
0.00
0 0}
0.6t

76.34
23.07

%

37.10
3591
26.44
0.23
0.3%
0.09
100.16

0.99
1.42
0.59
c.0l
0.01
0.00

70.69
-29.20

37.00
36.21
26.46
0.25
0.43
0.06
100.40

098
1.43
0.59
0.01
6.01
0.00

70.83
29.04

38.04
40.70
20.80
0.54
0.33
0.22
100 23

0.98
1.57
.45
0.00
0.01
0.00

77.58
22.25

38.19
40.71
20.96
0.15
0.25
0.19
‘4044

0.99
1.57
0.45
0.00
0.0}
0no

71.53
22.40

3804
40.A8
20.31
6.12
0.31
0.25
10026

0.98
1.57
045
0.00
0.0}
0.01

7157
22.26

Page 3

37.38
3182
23.76
0.17
0.31
0.18
99.62

0.99
1.49
0.52
0.0}
0.0%
0.00

73.86
26.03

37.25
36.80
25.24
0.21
0.43
0.08
100.00

0.99
1.45
0.56
0.01
6.0t
0.00

72.08
21.4

38.19
40.60
20.89
0.18
0.29
0.23
'00.36

0.99
1.56
0.45
0.0t
0.0t
0.01

11.55
22.39

38.14
40.55
2096
0.14
0.26
0.20
100.24

099
1.56
045
0.00
0.01
0.00

717.45
2246

37.43
37.28
2487
c.18
0.36
0.24
10035

0.99
1.46
0.55
0.0t
001
0.01

72.66
2720



Table 10. Composition of olivine phenocrysts from LW61FVP of QI3

w6 ifvp_#4] Iwéifvp 4k Iw61fvp_#4l IwLivp_#4m Iw6lfvp #4n Iw6lfvp #Sa Iw61fvp_#5b IwG1fvp_#5c Iw6lfvp #5d Iw61fvp_#5c Twélfvp HST

37.93 36.91 37.90 38.24 37.24 36.71 37.93 38.26 37.52 36.47 3649
40.13 3482 19.86 40.46 35.69 34.71 39.79 40.36 37.40 3495 3540
2 27.2] 21.73 20.56 26.22 27.24 21.50 2147 2413 2120 26.86
021 028 0.15 0.12 0.26 0.32 0.15 0.14 0.19 0.28 0.26
0.21 0.47 0.32 0.24 0.37 0.48 0.29 032 0.34 0.46 04l
0.20 0.07 0.15 0.15 009 0.07 0.23 0.19 0.18 0.05 0.01
99.79 99,75 100.12 9977 99.87 99.63 99.89 100.42 99.9/ 99.44 9943
0.9% 0.99 0.99 099 0.9% 0.99 099 0.99 0.99 0.98 098
156 1.39 1.54 1.56 1.42 1.39 ' 54 1.55 1.47 1.40 142
0.46 0.61 0.47 U.45 0.58 0.61 0.47 0.46 0.54 0.61 0.60
0.01 0.01 0.00 0.00 0.01 0.0l 0.00 0.00 6.01 0.0t 0ot
0.01 001 0.01 0.01 6.01 ¢.ot 0.0t 0.01 0.01 0.01 6.0l
000 0.00 0.00 0.00 0.00 0.00 0.01 0.00 000 0.00 0.00
7127 69.43 76.47 7175 70.78 6%9.29 76.64 77.14 73117 69.52 70.08
22.30 644 2339 22,16 29.18 3062 2324 22.70 2671 30.36 29.83

Pege 4



Tuble 10. Composition of olivine phenocrysts from LW61FVP of QI3

Iwb1fvp_#5g Iw6ifvp_#Sh Iw6lfvp #5i Iw61fvp_#Sj

38.04 38.09 38.16 36.84
4127 41.03 3991 36.25
20.11 20.23 2143 26.26
0.13 0.10 B.16- 0.20
0.26 0.23 0.29 0.38
020 0.28 0.14 0.11
100.01 99.96 100.08 100.05
098 0.98 0.99 0.98
1.59 1.58 1.54 1.44
0.43 0.44 0.47 0.58
0.00 0.00 0.00 0.01
0.01 0.01 0.01 0.01
000 0.01 0.00 0.00
7845 7828 6.1 71.01
2145 21.65 23.13 28.86



Table 11. Composition of olivine phenocrysts from LW80FVP of Qs3

Point Iw80fvi-_rim_#1a IwBCGfvp_core_#If Iw80fvp_core_#le lwBDfvp rim _#1d Iw80fvp_rim_#lc
Si0, 3761 38.46 38.26 3832 3822
MgO 39.72 40.46 40.44 40.22 40.63
FeO 2145 2092 20.93 20.72 21.09
Ca0 0.16 0.16 0.15 0.15 0.16
MnO 0.30 0.33 0.29 0.27 0.27
NiQ 0.07 022 0.25 0.14 0.2}
TOTAL 9931 100.54 100.32 99.82 100.58

Cations based on 4 oxygens

Si 098
Mg 1,55
Fe 0.47
Ca 0.00
Mn 0.01
= 0.00
Fo 76.66
Fa 2322

%
2

0.99
1.55
0.45
0.00
c.04
0.01

77.40
2245

L.99
1.56
0.45
0.00
0.01
0.01

77.41}
2248

Paga 1

0.99
1.55
045
0.060
0.01
0.00

775,
2241

0.99
1.56
0.46
0.00
0.0%
0.00

77.38
22,54

IwB0fvp_rim_#2a

38.58
40.29
20.82
0.16
0.31
0.14
100.29

1.00
1.55
0.45
0.00
0.01
0.00

7743
22.45

Iw80fvp_core_W2e

38.25
40.08
2192
6.13
0.33
0.26
100.91

0.99
{.54
0.47
0.00
G.01
0.00

26.39
23.44



Table 11. Composition of olivine phenocrysts from LWBOFVP of Qs3

wROfvp_core_#2d Iw8Cfvp_rim_#2b !waOfvp_rim_#2f w80fvp_core #2h Iw80fvp_core #2i Iw80fvp rim_#2g Iw8Ofvp_rim_#3a IwBOfvp core #3z

37.27
40.16
2113
0.15
0.26
0.13
99.08

Dos
1.57
0.46
0.0
0 01
000

T1.i5
22.78

3157
40.40
2110
0.17
0.27
0.18
99.69

098
1.57
0.46
0.01
0.01
0.00

77.29
2265

37.89
40.25
2126
0.14
0.29
0.20
100.02

0.98
1.56
0.46
0.00
0.01
0.00

77.05
2283

37.75
39.68
2.4
0.13
0.35
0.14
100.£9

0.98
1.54
0.48
¢.00
0.0l
0.00

76.04
23.79

Page 2

37.52

3934

22.24
0.13
0.29
0.15

99.67

0.98
1.54
0.49
0.00
0.01
0.00

75.82
24.04

3791
39.61
21.59
0.14
0.23
0.16
99.70

0.99
1.54
0.47
0.00
0.0%
0.00

76.30
23.38

3796
40.66
21.03
0.14
0.30
0.20
160.30

0.98
157
046
0.00
6.01
0.00

1740
22.47

3845
41.02
20.11
o.n
0.27
0.23
100.19

0.99
1.57
043
0.00
0.01

0.01

78.31%
21.54



Table 11. Composition of olivine phenocrysis from LW80FVP of Qs3

IwROlvp_core_#3e 1w8Civp rim_#3d Iw80fvp_rim_#3c |w80fvp_rim_#4a Iw30fvp_core_#4d IwB0fvp_core #4c IwBOfvp_rim_#db Iw80fvp_rim_#5b

3789 38.54 37.76 3745 g9 3832 37.81 3747
40.72 40.62 40.29 40.17 40.91 40.98 40.90 39.85
20.44 20.82 21.03 21.16 20.44 2045 2037 21.26
n.14 0.16 ¢.v4 17 0.11 013 0.12 0.17
0.25 0.29 0.29 0.30 0.23 024 0.28 029
024 0.14 0.13 0.17 022 0.22 021 0.i6
99.68 100.57 90 43 99.42 100.10 100.35 $9.69 99.20
0.98 0.99 0.98 098 0995 0.99 0.98 0.98
.58 1.56 1.56 1.57 1.57 1.57 1.58 .56
0.44 0.45 0.46 0.46 0.q44 0.44 044 047
0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.0l
0.01 6.01 0.01 0.01 0.01 0.0] 0.01 0.01
0.0 0.00 0.00 0.00 0.0} 0.0 0.00 0.00
7195 71.59 71.25 711 73.03 78.07 78.06 76.90
21.96 2231 22.62 22.79 21.87 21.85 21.81 23.02

“}
“,
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Table 11. Composition of olivine phenocrysts from LWS0FVP of Qs3

\w80fvp _core #5d4 1w8Qfvp_core #5¢ Iw8fvp_rim_#Sa Iw80fvp_rim_#5c

3833 38.24 37.64 38.57
4120 40.79 40.29 4048
20.60 20.36 2132 20.89
0.13 0.1t 0.14 0.14
0.19 0.28 0.30 030
0.24 0.23 0t5 0.5
100.08 100.01 99.84 1060.53
.49 0.99 0.98 0.99
1.58 1.57 1.56 1.55
043 0.44 046 0.45
0.00 0.060 0.00 0.00
0.00 0.01 0.0] 0.01
o 0.01 0.00 0.c0
78.57 78.00 77.01 77.45

2L40 2185 22.86 2242



TAG

S0,
MgO
FeQ
CaO
MnO
Wi
TOTAL

Table 12. Composition of olivine phenocrysts from LW78FVP of Qsdb

Iw78fvp_rim_#1b lw78fvp_core_#lc Iw78fvp_core_#1d Iw78fvp rim_#1a w78fvp_rim_#2a Iw78fvp_rim_#2c |w78fvp core #2d

37.86
39.78
20.81
0.14
0.28
0.15
95.03

Cations based on 4 oxygens

Si
Mg
Fe
Ca
Mn
Ni

Fo
Fa

0.95
1.55
0.46
0.00
0.01
0.00

1722
- 22.67

&
2/
%

3s.10
40.45
2024
0.15
029
0.26
99.49

0.99
.57
0.44
0.00
0.01
0.0}

78.06
2129

3798
40.86
20.44
0.13
0.22
0.24
99.86

0.98
1.58
0.44
0.00
0.01
0.01

78.04
21.90

38.03
40137
20.26
0.15
0.24
0.14
99.19

0.99
1.57
0.44
0.00
0.01
0.00

7799

21.95

Pey 1

37.96
40.26
20.28
0.15
0.22
0.16
99.03

0.99
1.57
0.44
0.00
0.01
0.00

7195
?n

37.96
3989
20.99
0.16
0.27
0.15
99.42

0.99
1.55
0.46
0.01
0.01
0.00

77.15
22.78

37.92
40.30
20.33
0.15
0.23
0.16
99.08

0.99
1.57
0.44
0.00
0.01
0.00

77.91
22.05



Table 12. Composition of olivine phenocrysts from LW78FVP of Qs4b

Iw78{vp_core ¥2{ Iw78fvp_core_#2e Iw78fvp rim _#2b lw78fvp_rim #3f lw78fvp_#3p Iw78fvp_#3h Iw?8fvp_#3i Iw?8fvp rim_#3j Iw?8fvp_rim_#3k

37.719 39.07 37.58 37.04 3701 3834 37.60 37.33 17.39
40.90 4180 3949 39.42 39.74 40.80 40.27 39.50 39.68
20.60 2103 2134 2148 2138 20.57 20.66 21.26 21.29
0.14 G.14 021 0.19 0.18 0.13 0.13 0.18 0.17
0.24 024 0.25 0.22 027 0.25 0.27 0.27 0.27
0.23 0.32 0.4 0.11 0.06 0.18 026 0.11 0.28
99.50 102.61 99.00 98.46 98.64 100.26 99.19 98.65 99.09
.98 0.99 0.99 0.98 0.98 099 0.98 0.98 0.9%
§.58 1.57 155 1.55 .56 1.57 1.57 1.55 1.55
0.45 44 0.47 0.48 0.47 0.44 0.45 047 0.47
0.00 0.00 0.0t oo 0.01 0.00 0.00 0.01 0.01
8.0l 0.0t 0.01 0.04 0.4 0.01 0.01 0.01 0.01
a0l 0.01 4.00 0.00 0.00 0.00 0.0t 0.00 601
7791 7194 76.76 ©76.60 76.79 77.8% 77.56 71678 76.81

22.01 22.00 pL WY 2342 23.1¢ 22.03 22.33 23.18 23.13



Table 12. Composition of olivine phenocrysts from LW78FVP of Qsdb

Ww78fvp_rim_#31 Iw78fvp rim_H#da Iw78fvp_rim_#4b IwT8fvp_core_#4f Iw78vp_core_#4d Iw?8fvp_core_#4h Iw78fvp_rim_#4c Iw78fvp_rim_#5a

3727 36.82 38.04 38.94 38.04 37.71 37.69 37.59
1939 39.96 40.29 41.60 40.62 40.74 40.18 39.89
21.82 20.83 20.58 20.80 20.11 20.25 20.93 2122
0.18 D.16 0.14 0.15 0.15 0.13 0.16 0.16
0227 026 . 0.30 0.22 027 0.26 0.22 0.29
1.09 0.20 . 021 0.30 028 0.20 0.12 .11
99.01 98.22 99.56 102.01 99.46 9930 99.29 9925
.98 097 0.99 0.99 0.99 0.98 0.98 0.98
L.55 1.58 1.56 1.57 157 1.58 1.56 1.56
048 0.46 G.AS 0.44 0.44 0.44 0.46 0.46
0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
001 6.1 0.01 001 001 0.01 0.0l 6.0
0.00 0.00 0.00 oot 8.01 0.00 0.00 0.00
1625 77.12 71.62 78.07 78.19 78.12 71.37 76.94
23.70 22.61 22.24 21.90 2L 21.78 22,61 22.96
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Table 12. Composition of olivine phenocrysts from LW78FVP of Qsdb

Iw78fvp_rim_#Sc Iw78fvp_core_#5¢ Iw78fvp_core_#5d L. “Afvp_core_#5f lw78fvp_rim_#5b

38.20 3822 38.26 38.18 3793 -
40.18 40.76 40,52 40.88 40.36
2t.08 2033 20.71 20.45 2111
0.16 0.09 0.14 0.10 0.15 .
033 027 . 0.28 0.21 0.22
0.20 0.26 . 0.25 09 821
100.14 99.92 100.16 106.24 99.96
0.99 0.99 0.99 649 0.98
1.55 1.57 1.56 1.57 1.56
0.46 044 0.45 0.44 0.46
0.00 0.00 0.00 0.00 0.00
0.0t 0.01 0.01 0.01 0.0t
06.00 0.01 0.0t 0.0t 6.00
77.18 78.00 T1.63 7192 7728

2mn 2183 22.26 21.87 2268



Table 13. Compuoritions of olivine phenocrysts from LWISIFVP of Qsda

IwiSIfipflb IwlS)fvp#l IwiStfvpi Iwl51fvpH1 Iwi51ivp#l

Point

10, i8.14
Mg 40.52
Fel} 2041
Cad) 013
MnO 3.16
NiQ 0.24
TOTAL 56 .60

( ations based on 4 oxygens

St
Mg
Fe
Ca
Mn
N

Fo

0.99
1.57
0.45
uno
0ul
a0i

77.96
22.03

6\
%,
%

37.94
4037
2027
0.14
0.35
0.22
95 27

6.99
1.57
0.44
D 00
0.01
0.00

717.86
21.94

17.87
39.89
2078
0.15
0.22
0co
$9.00

099
1.53
0.45
0.00
0.01
0.00

77.36
22.61

37.69
39.62
2122
012
0.24
0.24
99.14

099
1.55
047
0.00
0.01
0.0t

76.82
23.08

38.06
40.02
21.25
0.14
027
0.15
99 88

0.99
1.53
N a6
0.00
0.01
0.00

76.97
2293

IwlS1fvp#l iwlSifvphle Iwil5ifvp#2b Iw!lS1ivpH2 tw151fvph2

37.83
40.70
20.42
0.13
023
0.25
99.57

098
1.58
0.44
0.00
0.0t
0.01

7179
21.95

3842
40.59
20.38
0.13
0.)8
0.27
9%.98

0.9%
1.56
0.44
0.00
0.00
001

78.0%
2158

38.05
3954
21.88
0.18
0.34
0.09
100.07

0.9%
1.53
048
0.01
.0l
0.00

76.22
23.67

38.60
40.50
20.99
0.18
0.24
0.21
§00.71

0.99
1.55
0.45
0.01
001
0.00

1146
22.52

38.22
40.79
2042
0.12
0.26
0.20
100 01

0.99
1.57
044
0.00
0.01
0.00

7798
2191



Table 13. Compositions of olivine phenocrysts from LWI51FVP of Qsda

IwlStivpH2 IwlSifvp#2 twiSifvp#2 twiSifvph2e IwiSIfvpi3b IwiSIfvpH3 IwiSifvp#d IwliSifvpH3 Iwl51fvp#3 IwlS1fvpH3 Iwl5ifvpi3e

38.17 38.65 38.06 38.26 38.32 38.13 38.32 38.14 3846 39.04 38.34
40.74 40.59 40.23 39.37 39.44 39.66 4020 = 3943 38.50 38.54 39.62
2040 20.62 20.54 212 24 21.04 21.09 21.56 2163 21.41 2049
0.12 0.15 0.15 Q1% 0.15 ¢.19 0.15 0.13 0.15 014 0.14
0.2 0.20 G.29 0.37 023 032 0.30 0.32 0.30 0.34 0.29
024 0.30 0.23 0.18 0.14 0.15 0.13 .19 0.18 6.13 022
95.87 100.51 100.09 G998 99.75 09.48 100.19 99.77 9922 99.60 99.10
0.99 0.99 0.98 0.99 1.00 6.99 0.99 0.99 1.0t 1.01 1.00
1.57 1.56 1.57 1.54 1.53 1.54 1.55 1.53 1.50 1.49 1.54
0.44 044 0.44 0.46 0.47 0.46 0.46 047 0.47 047 045
0.00 0.00 0.00 0.04 0.00 001 0.00 0.00 0.00 6.00 0.00
0.6} 0.00 0.4 0.01 0.01 0.01 C.04 0.0% 0.01 0.01 0.01
0.01 0.9 0.0} 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
7802 77.82 1191 7697 76.57 - 77.01 7116 76.40 75.95 76,67 77.41
2192 21n 2199 22.88 23.39 2292 2272 23.43 2393 23.72 22.47
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Table 13. Compositions of olivine phenocrysts from LWIS1FVP of Qsda

iwiS1fvpHdb IwiSifvphd twiSifvphid IwiSifvphde Iwl51ivpHSh IwiS1fvp#s Iw: 'fvp#S IwiSifvpHse

37.84 37.92 37.94 37.95 3886 38.66 RN 38.77
40.59 40.80 40.77 40.67 40.50 40.83 40.8" 41.23
19.93 2027 20.43 20.48 20.54 20.33 2.4 20.19
0.12 6.12 0.15 0.14 0.17 0.16 n.i4 0.13
021 0.24 020 0.27 0.29 0.22 0.30 0.21
029 c.24 0.29 06.23 0.28 0.22 0.30 032
98.96 99.60 99.78 99.74 100.65 100.41 100.83 100.86
0.99 0.98 0.98 098 1.00 099 1.00 0.99
1.58 1.58 1.58 1.57 1.55 1.56 1.56 1.57
044 0.44 0.44 0.44 0.44 0.44 0.44 043
0.00 0.00 0.00 0.60 0.01 0.00 0.00 0.00
0.0t 0.0} 0.00 0.0t 0.0t 0.01 0.01 0.0!
0.01 0.01 0.01 0.01 001 0.01 0.0 0.01
7835 78.12 7805 77.90 771.78 78.14 78.02 78.41

21.58 2178 2194 2201 22.14 21.83 21.85 21.54
‘ ‘
s;o
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Table 14. Composition of plagioclase phenocryst® nd groundmass (gm) from LW2IFVP of Qlld

Point w2l #3b Iw2l #3 Iw2l_#3 Iw2l_#i3e Ww21_#7b Iw21_#7 Iw2l_H#7 Iw2i #7c Iw2] _#10b w21 #10 Iw21_#10 Iw2l_#10 Iw2l_#10e

Si0, .96 4245 49.88 50.60 S1.98 5107  48.69 5037 4949 49.05 49.50 50.11 50.55
ALO, 2909 30 3049 29.59 2919 3065 2936 2067 30.07 30.20 10.06 30.28 30.01
FeO 0.82 0.69 0.83 0.79 0.76 0.73 0.73 0.81 0.82 0.67 0.68 0.74 0.87
Ca0 1263 1404 1410 12.99 1267 1352 1457 13.13 13.72 13.83 13.66 13.86 13.36
Na,O 4.21 3.40 3.56 4.04 418 3.79 3.63 3.79 .57 3.55 3.58 3.52 3.76
X.,0 0.32 0.21 022 . 03] 0.36 0.23 0.26 029 025 0.24 0.23 0.23 027
SrO 0.33 0.32 0.39 031 0.29 63 032 035 0.42 0.34 027 0.30 0.39
B20O 0.11 00l 0.1t 0.11 0.08 006  0.08 0.07 0.06 0.06 0.03 0.07 0.13
TCTAL 98.55 9872  99.57 9873 10030 10039 9764 98 48 98.40 97.95 98.01 99.11 99.33
Cations based on 8 oxygens
Si 2.37 2.30 230 235 2.37 2.3 2.30 2,34 2.31 2.30 231 2.32 2.33
Al 1.59 1.68 1.66 1.62 1.60 1.65 1.63 1.63 1.65 1.67 1.66 1.65 1.63
Fe 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Ca 0.63 .70 0.70 0.65 062 0.66 0.74 0.65 0.69 0.70 0.68 0.69 0.66
Na 0.38 0.31 0.3 0.36 0.39 0.34 0.32 0.34 0.32 0.32 0.32 0.32 0.34
K 0.02 0.0 0.01 0.02 0.02 0.0 0.02 0.02 0.02 0.02 0.01 0.0¢ 0.02
< 0.01 anl 0.0% 0.0 0.01 0.01 0.01 0.01 0.0t 0.01 6.0 0.61 0.01
1 0.00 000 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31 1.87 1.4 1.26 i.78 2.03 1.35 1.42 1.68 |44 1.4} 1.36 1.32 1.58
Ab 3686 3007 3089 35.33 3763 3317 3058 33.65 3658 31.23 M I 334
An 6IN8 686~ 6766 62N 60.19 6557  67.86 64.53 66.90 67.25 66.9 67.54 65.08

.
_/-
%,

7. e



w2l #liab w2l _#lla Iw

5742
2369
0.62
6 65
5.87
3.24
0.11
028
97.89

267
130
002
033
0353
0.19
600
001

18 15
50.04
313

Table 14. Compo :tion of plagioclase phenocrysts and groundmass (gm) from LW21 FVP of Qitd

50.44
2592
0.73
13.57
3.64
0.26
037
0.12
99.04

23
163
0.03
0.67
0133
.02
00
0.00

1.50
3209
66 20

21 _H#ilae w21 _F11bb w2l #11b w2l Hlib w21 _#ilb w2l _#ilbe Iv

49.76
29.44
0.80
13.0t
4.02
032
029
0.10
97173

234
163
0.03
0.65
0.37
0.02
0.01
0.00

1.82
3595
62.85

49.33
29.21
0.74
13.77
3.80
0.29

03!

0.07
97.52

233
1.62
0.03
0.70
035
0.02
0.01
0.00

1.63
32.74
65.51

49 84
30.06
0 66
13.77
3.62
0.23
0.27
0.04
58.49

232
1.65
0.03
0.69
0.33
0.01
0.0
0.00

1.35
3178
66.82

50.35
29.96
0.58
13.49
3.64
0.23
037
0.07
98.68

2.4
1.64
0.02
0.67
0.33
6.0!
0.01
0.00

1.35

23
66.23

Pacs 2

50.33
2974
0.66
13.60
3.64
0.2
0.29
0.07
98.56

234
1.63
0.02
0.68
0.33
0.02
0.01
0.00

1.43
3zn
66.1)

50.558
29.55
0.76
12.79
4.11
032
0.31
0.00
98.19

2.35
1.62
0.03
0.64
0.37
0.02
0.0t
0.00

1.82
16.08
62.09

v21 #12ab w2l _#12a Iw2] _#12a iw2l #12a

4834
28.21
0.9
13.69
379
032
0.3t
004
96 63

230
1.64
0.04
0.70
035
0.02
0.0t
0.00

1.80
312712
65.40

48.24
3033
0.71
13.63
357
0.24
0.34
0.08
97.14

228
1.69
0.03
0.69
0.1}
0.02
0.0l
000

1.43
J1.66
66.77

48.70
30.40
0.70
13 68
3.52
0.22
0.24
0.02
97.47

2.29
1.69
0.03
0.69
032
0.01
001
0.00

1.30
313
67.35

48.29
30.30
078
1192
3.52
0.26
0.3}
0.08
97.46

228
1.69
0.03
0.70
032
0.02
0.01
0.00

1.49
30.87
67.49



Table 4. Composition of plagioclase phenocrysts and grout dinass (gm) from LW2IFVP of Ql1d

fwl1_#12ac Iw2l_#12bb Iw21_#12b w2l _Hi2b w21 #12be Iw2]_#13b Iw2l_#13 Iw21_#13 w21 _#13e Iw2l_#l4ab Iw2i_#id4a lw21 #ida

50 84
2977
0.8}
1296
189
030
013
Q08
98 99

238
! 62
603
064
03s
002
001
o 00

{78
34 54

4l

&

£
%
A

50.36
30.22
071
13.6%
359
6.25
0.36
0.07
99.31

232
164
0ol
0.68
0.32
002
001
0 00

145
3t
66 12

48.67
30,07
0.65
1432
147
0.24
0.3t
0.05
971717

229
1.67
0.03
0.72
032
0.0t
0.0}
0.00

i.16
no4
68.52

16.07
3037
0.68
13.93
3.59
0.24
0.38
0.07
98.31

229
1.67
003
470
033
0.01
0.01
0.00

1.6
3534
67.18

50.23
29.12
0.81
12.42
425
0.33
0.34
0.11
97.67

236
1.61
0.03
0.62
039
0.02
0.0t
0.00

2R
31N
60.26

gm
48.57
29.65
0.77
13.29
164
0.27
0:46
0.08
96.72

2.31
1.66
0.03
0.68
€14
0.02
0.01
0.00

1.57
32.87
65.71
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gm
48.40
2997
0.720
13.51
1.69
024
0.33
0.05
96.88

2.29
1.67
0.03
0.69
034
0.02
0.01
0.00

1.42
32.56
65.93

gm
48.86

2963

0.74
13.41
1.65
(.32
0.33
G.10
97.03

2.31
1.65
0.03
0.68
0.34
0.02
0.01
0.00

1.85
3236
65.61

gm
56.04
25.34
0.71
7.76
6.42
1.01
0.24
0.41
97.93

2.59
{38
.03
039
0.58
0.06
0.0t
0.01

5.80
56.03
37.44

gm
5230
28.86
G.86
11.89
4.64
0.39
0.35
0.12
99.40

240
1.56
0.03
0.59
0.4t
0.02
0.01
0.00

223
10.40
5117

gm
4§22
29.94
078
13.71
3.66
024
036
0.04
96.95

2.29
1.67
0.03
0.79
0.34
0.02
0.01
0.00

1.39
32.10
66.44

gm
47.90
2994
0.73
13.85
3.62
0.23
633
0.02
96.62

228
1.68
0.03
0.71
0.33
0.01
0.0}
0.00

1.32
3168
66.96



Table 14. Composition of plagioclase phenocrysts and groundmass (gm) from LW21FVP of Qlid

Iw21 #14ab Iw2l_#14bb w2l_#14b w2l #1dbe

gm gm gm gm
48.51 55.29 49.17 49.41
30.20 21.49 29.45 29.14
0.67 145 0.90 0.38
13.79 9.08 13.19 12.53
3.58 485 304 4.08
324 207 s 0.37
0.34 0.08 0.34 0.36
0.10 0.17 0.06 0.11
97.42 96.49 97.37 96.89
229 2.64 2.32 2.34
1.3 1.21 1.64 1.63
9.03 0t 6.04 0.04
0.70 0.4/ 0.67 0.64
0.33 045 0.36 0.38
0.01 © 013 0.02 0.02
o.04 0.00 0.01 0.01
0.00 0.00 0.00 0.00
1.37 12.40 1.90 2.18
31.44 43 .06 34.41 36.19
6702 44.5) 63.60 61.44

[ . PP |



Table 15, Composition of plagioclase phenocrysts and groundmass (gm) from LW73FVP of Qllb

Point LW73phlb LW73ph! LW73phi LW73pht LW73phi LW73ph! LW73phle LW73ph2b LW73ph2 LW73ph2 LW73ph2 LW73ph2e
Si0, 5065 5053 5110 5042 5050  50.30 51.28 5106  SL1S 5124 5149 52.13
ALLO, 36.55 3668 3039 3098 3048  30.07 29.90 3043 3091 3035 3070 29.70
FeO 0.69 0.61 0.71 0.62 0.64 0.59 0.81 0.76 0.68 0.67 0.69 0.87
Ca0O 1364 1370 1355 13.71 17 %0 13.32 13.13 13.76 13.72 13.51 13.55 12.80
Na,0 343 3.50 3.59 338 1.43 1.55 177 3.51 152 3.50 3.58 3.86
K,O 0.30 025 0.32 0.23 0.23 0.28 0.35 0.26 0.21 0.22 0.24 0.35
Sr0 034 0.21 0.22 0.35 033 0.35 0.42 0.24 0.29 0.33 0.34 0.28
BaO 0.07 0.09 0.08 0.05 0.08 0.12 0.13 0.12 0.07 0.07 0.06 0.10
TOTAL 99.67 9957 9957 9975 0948 9857 99.78  100.13 10054  99.89  100.64 100.09

Cations based on & oxygens

Si 233 .32
Al 1.65 1.66
Fe ¢.03 0.02
Ca 0.67 0.67
Na 0.31 0.31
L¢ 0.02 0.02
Sr 0.0t 0.01
Ba .00 0.00
Or 1.76 148
Ab 3071 3ro?
An 67.40 6728

&
4,
%

234
§.64
0.03
0.56
0.32
0.02
0.0}
0.00

1.87
t.76
66.22

231
1.67
0.02
0.67
0.30
0.01
6.0l
0.00

1.36
30.40
68.15

232
1.65
0.03
0.68
0.31
0.0t
0.01
0.00

1.34
30.55
6797

233
1.65
0.02
0.66
632
0.02
0.0}
.00

1.63

3o
66.24

PFane 1

2.35

162

0.03
0.65
0634
0.02
0.0t
0.00

2.05
Jig
64.31

233
1.64
0.03
0.67
0.31
0.02
0.0i
0.00

1.50
31.04
67.24

233
1.66
0.03
0.67
034
0.0t
0.0t
0.00

1.25
31.29
67.34

2.34
1.64
0.03
0.66
0.31
0.1
0.01
0.00

130
3145
67.13

234
.64
0.03
0.66
0.32
0.0}
0.0}
0.00

t.4]
31.85
66.63

2.38
1.60
0.03
0.63
0.34
0.02
0.0}
0.00

2.07
34.49
63.25



Table 15. Composition of plagioclase phenocrysts and groundmass (gm) from LW73FVDP ¢, Ql1b

LW73phib LW73ph4 LW73ph4 LW73phd LW73phd LW7rh4 LW73phde LW73phl gm! LW73phi_gm! LW73phi_gm2 LW73phl_pm?

gm gm gm gm
4946 5034 4927 4885 4951 4992 49.83 53.54 52.47 54.47 5133
3100 3099 3106 3068 3088 3080 30.50 28.70 29.73 27.60 29.89
072 0.68 0.70 0.69 0.67 0.7 066 0.90 1.00 0.86 0.85
13.57 1388 14.04 1369  13.74 13.57 13.54 11.64 12.38 10.18 12.87
3.43 3.46 1.34 329 3.46 3.53 347 4.53 4.06 497 3.84
0.27 0.26 0.19 0.20 021 0.26 027 0.49 0.45 1.05 0.36
026 0.27 030 0.28 032 0.26 0.32 0.22 0.28 0.22 0.36
0.06 0.00 0.03 0.00 0.05 0.05 0.06 0.08 0.10 0.31 0.07
9877 9987 9893 9767 9883  99.09 98.64 100.10 100.47 99.67 99.56
229 231 2.28 2.29 230 231 231 2.44 2.39 2.49 236
1.69 1.67 1.70 1.70 1.69 1.68 1.67 1.54 1.59 1.49 1.62
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03
0.67 0.68 0.70 0.69 068 0.67 0.67 0.57 0.60 0.50 0.63
0.31 0.1 0.30 0.30 0.31 032 031 0.40 0.36 0.44 0.34
.02 0.02 0.01 0.0 0.01 0.02 - 0.02 0.03 0.03 0.06 0.02
0.01 0.04 0.01 0.0 0.01 0.01 0.01 0.0t 0.0 0.01 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
158 .48 112 1.22 1.22 1.50 1.61 2.84 2.66 6.10 2.13
3086 3063 2972 2991 3087 3150 3115 40.07 16.16 4379 34.25
6745 6789 6912 6886 6782 6691 67.14 56.95 61.00 49.55 63.50
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Table 15. Composition of plagiocl

LW73pht_gm3 LW73phi_gm) L W73ph!_gm3 LW73ph2_gmi

gm
5291
28.99
0.91
12.06
4.28
0.44
0.19
0.08
95.87

2414
1.56
0.04
0.59
0.38
003
.ol
0.00

2.60
1806
59.20

%,

gm
56.59
25.52
0.65
8.07
6.10
0.98
0.26
028
98.44

2.60
1.38
.03
0.40
0.54
0.06
.01
0.01

5.72

54.15
39.62

£/,

gm
59.98
22.48
0.63
4.62
6.52

" 2380

0.16
1.01
98.20

2.76
1.22
0.02
623
0.58
0.17
0.00
0.02

16.59
58.63
2294

gm
51.37
29.57
0.90
12.72
3.89
038
033
0.09
99.26

2.37
1.61
0.04
0.63

035 .

0.02
0.01
0.00

226
34.76
62.82

LW73ph2_gml LW73ph2_gml

gm
51.07
30.61
0.81
13.24
3.60
0.34
0.34
0.02
100.04

233
1.65
0.03
0.65
02
0.02
0.01
0.00

2.0}

2.3l
65.65
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gm
51.74

3002

0.99
12.75
3.97
0.37
0.24
0.13
100.21

2.36
1.61
0.04
0.62
0.35
0.02
0.0}
0.00

2.17
3515
62.44

ase phenocrysts and groundmass (gm) from LW73FV Pof Qlib

LW73ph2_gm2 LW73ph2 _pm2 LW73ph2_gm2

gm
51.80
30.18
0.82
13.24
3.60
0.35
0.30
0.04
100.33

2.36
1.62
0.03
0.65
0.32
0.02
001
0.00

2.04
3230
6:.58

gm
51.49
30.05
0.79
13.13
3.73
0.36
0.43
0.13
100.11

235
1.62
0.03
0.64
033
0.02
0.01
0.00

2.09
33.14
64.53

gm
51.87
29.50
093
12.19
4.19
0.44
0.32
0.09
99.52

238
1.60
0.04
J.60
037
003
0.01
0.00

2.57
37.33
59.94



Table 15. Composition of plagioctase phenocrysts and groundmass (gm) from LW73FVP of Qilb

LW73phd_gml LW73phd_gmi LW73phd_gml LW73ph4_gm2 LW73phd_gm2 LW73phd_gm3 LW73iphd_gm3

gm
51.83
30.01
095
12.76
3197
038
0.40
0.10
100.39

236
1.61
0.04
6.62
035

002

0.0t
0.00

221
35.15
62.46

gm
3232
29.45
0.81
12.44
4.19
643
0.32
0.07
100.01

239
1.58
0.03
0.61
0137
0.03
0.01
0.00

247
36.87
60.54

gm
53.32
29.01
0.88
11.88
4.57
0.48
0.25
6.04
100.43

242
1.55
0.03
0.58
0.40
0.03
0.01
000

2N
3991
57.30

gm
52.01
292}
093
11.96
438
047
0.21
.11

99.29

2.3y
1.58
0.04
0.59
0.39

003

0.0%
0.00

274
3865
5839

gm
51.08
2994
1.00
121
397
041
0.29
0.05
99.46

235
1.62
0.04
0.6
.35
0.02
0.01
0.00

240
521
6230

gm
51.89
29.14
091
12.06
4.24
0.46
0.22
0.06
9393

2.39
1.58
0.04
0.60
0.38
0.03
0.0t
0.00

2.7
31.71%
59.4}

gm
50.56
29.60
0.90
12.67
3.88
040
0.35
0.14
98.50

235
1.62
0.04
0.63
035
0.02
0.01
0.00

235
347
62.6%



Table 16. Composition of groundmass plagioclase from L W40F VP of Ql2a

Pount Iwd0H6_1_1 1w40H6_2_1 IwdOH6 2 2 IwdOH6 2 3 IwdO#3_1_1 Iw40#3_1_2 Ilwd0#3_2 1
Si0; 53.89 51.87 50.65 51.24 51.36 52.40 51.76
AlLO, 28.06 29.97 30.71 30.27 30.20 29.22 29.92
FeD 0.95 0.92 0.82 1.00 1.0¢ 1.01 0.96
Ca0 10.88 12.60 13.76 13.21 13438 1192 §2.50
Na,0 491 4.00 3.52 3.67 3.78 4.40 421
K,0 0.60 0.39 0.29 0.32 0.34 0.51 0.43
SrO 0.25 0.38 0.31 031 032 0.27 £27
TOTAL 99.64 100.27 100.08 100.08 100.30 99.88 100.14
Catians based on 8 oxygens

Si 2.46 237 232 2.34 2.35 2.40 236
Al 1.51 1.61 1.66 1.63 1.63 1.58 B E -}
Fe 0.04 0.04 0.03 0.04 0.04 2.04 0.04
Ca 0.53 0.62 0.68 0.65 0.65 0.58 0.61
Na 0.44 0.35 0.31 0.33 0.33 0.39 037
K 0.04 0.02 0.02 0.02 0.02 0.03 0.03
Sr 0.0l 0.0! 0.01 0.01 0.0l 0.01 0.01
Cr 3.51 2.27 1.71 1.85 1.97 2.97 2.50
Ab 43.27 35.55 3lL10 32.77 3342 38.76 36.84
An 53.03 61.92 67.13 65.24 64.46 57.99 60.49

Darna 1



Table 17. Composition of groundmass plagioclase from LW61FVP of Qi3

Point tw6lfvp #1_71  Iw6livp_#1_f2 iwlifvp #)_f3  Iw6lifvp_#I1_f4
8i0, 50.74 50.82 49 .82 49.77
AlLO, 30.43 29.59 30.83 30.88
FeO 1.02 0.95 0.84 0.81
CaO 13.05 12.43 13.62 13.36
Na,O 3.67 397 3.34 3.5%
K;0 0.37 0.40 027 0.30
SrO 0.30 0.29 025 028
TOTAL 99.57 98.45 98.97 98.94
Cations based on 8 oxygens

Si 233 236 2.30 230
Al 1.65 1.62 1.68 1.68
Fe 0.04 0.04 0.03 0.03
Ca v.64 0.62 0.68 0.66
Na 033 036 0.30 032
K 0.02 0.02 0.02 0.02
Sr 0.01 0.01 c.01 0.01
Or 2.18 2.38 1.60 179
Adb 33.00 35.75 30.21 31.88
An 64.82 61.87 68.19 6633

Page 1






Table 18. Composition of groundmass pyroxene from LW21FVP of Qlid

Point w2l #13_ b 1Iw2l_#13_c w2l _#l4 ¢
Si0, 48.24 48.90 50.10
TiO, 2.29 2.05 1.56
ALO, 4.22 3.56 2.61
Fe,0, 7.32 8.09 8.16
FeO 316 2.85 1.94
MnO .22 0.27 0.31
Cr,0, 0.02 0.03 0.00
Na,O 0.41 0.44 0.34
MgO 13.27 13.64 1426
Ca0 20.79 20.00 20.19
TOTAL 99.92 99.83 99.47

Cations based on 6 oxygens

Si 1.81 1.84 1.88
Ti 0.07 0.06 0.04
Al ' 0.19 0.16 c.12
Fe™* 0.09 0.08 0.06
Fe® 0.23 0.25 0.26
Ma 0.01 0.01 0.01
Cr 0.00 0.00 0.00
Na 0.03 0.03 0.03
Mg 0.74 0.76 0.80
Ca 0.34 - 0.8t 0.81
Wo 46.06 43.95 4328
En 40.91 41.71 42 .54
Fs 13.03 14.35 14.18

Fage 1



EXAMPLE



Table 19. Composition of groundmass pyroxene from L W4CFVP of Ql2a

Point Iwd0_#3_al Iwd0_#3_a2 Iwd0_#3_bl Iwd0_#3_b2 iwd0_#3 ci Iwd0_#3 c2
Sio, 4773 46.45 46.88 46.68 46.15 46.88
TiO, 3.03 3.30 3.54 3.50 3.62 143
ALQO, 4.16 4.03 4.42 4.13 4.19 4.76
Fe,05 11.83 8.69 10.15 9.30 9.89 10.46
FeO 0.00 3.13 1.72 2.77 2.71 1.55
MnO 0.31 0.23 0.26 0.28 022 021
Cr,0, 0.02 0.01 0.00 0.02 0.01 0.01
Na,O 0.62 0.52 0.48 0.51 0.55 0.64
MgO 10.92 11.95 11.69 172 11.40 127
Ca0 19.18 2029 20.12 20.41 19.88 19.84
TOTAL 97.80 98.51 99.26 99.31 98.62 9.05
Cations based on 6 oxygens

Si 1.85 1.79 1.79 1.79 1.78 1.80
Ti 0.09 0.10 0.10 0.10 0.1t 0.10
Al 0.19 0.18 0.20 0.19 0.19 0.22
Fe' 0.00 0.09 0.05 0.08 0.08 0.05
Fe® 0.38 028 0.33 0.30 032 034
Mn 0.01 0.01 0.01 0.01 0.01 0.01
Cr 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.05 0.04 0.04 0.04 0.04 0.05
Mg 0.63 0.69 0.67 0.67 0.66 0.64
Ca 0.80 0.83 0.82 0.84 0.82 0.81
Wo 4375 46.13 45.20 46.18 45.57 4524
En 34.63 31.97 36.53 36.89 36.34 35.76
Fs 21.62 15.89 1827 16.93 18.10 19.00
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Point

Si0,

T ,
ALO,
Cr,0,
FeO
Fe,0Oy
MnO
MgO
ZrnO
TOTAL

Table 20. Composition of magnetite inclusions in olivine and groundmass (gm) magnetite fro:. LW21FVP of QlId

tw2ifvp 2m Iw2lfvp_2m Iw21fvp_2ma Iw2ifvp_2ma lw2lfvp_4m Iw21fvp_4m Iw2ifvp_4m Iw2ifvp_dma Iw2ifvp 4ma lw2ifvp Sm

0.1t ¢.10 0.15 0.09 0.41 0.10 0.08 0.08 0.07 c.10
10.44 3.8t 13.38 $1.00 14.46 16.79- 18.21 16.75 16.07 7.70
8.49 9.10 5.56 8.15 4320 3.39 2.67 35 4.19 13.15
4.16 7.2 3.94 4.60 4.44 220 2.88 3.4z 14 8.68
3293 22 . 37.1¢9 35.02 39.36 4142 42.78 41.31 41.05 30.60
35.66 35.18 3236 34.16 31.80 30.58 28.58 29.78 30.28 32.37
0.23 031 0.38 034 0.42 0.55 0.59 0.49 0.42 0.28
5.08 5.59 183 432 3.3 o3 3.07 3.26 314 6.12
0.16 0.11 0.04 0.17 0.02 0.09 0.1 0.05 0.09 0.08
96.96 97.62 96.81 97.86 9794 98.15 98.97 98.66 927 99.06

Cations based on 32 oxygens

Si
Ti
Al
Cr
Fe’'
Fe'*
Mn
Mg
In

0.03 0.03 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.03
220 1.88 297 238 12 3.73 4.03 3.70 3.54 1.59
288 3.05 1.93 276 1.46 1.18 0.93 1.22 1.44 424
0.95 1.62 0.92 1.05 1.04 0.51 0.67 0.79 0.79 1.88
1.73 7.53 7.18 71.39 1.06 6.830 6.32 6.57 6.67 6.67
7.93 742 9.17 8.42 21 10.24 10.52 10.13 10.04 7.0l
0.06 0.08 0.09 0.08 0.11 04 0.15 0.12 G.11 0.06
2.18 237 1.68 1.85 1.38 1.34 135 1.43 1.37 2.50
0.03 0.02 0.0l 0.04 0.0t 0.02 0.03 0.01 0.02 002

Page 1



Table 20. Composition of magnetite inclusions in oliv.ne and greundmass (gm) magnetite from LW21FVP of Qtld

w2lfvp_Sm Iw2lfvp_Sm Iw2lfvp_Sma Iw2livp Sma Iw2ifvp_Smb Iw2ifvp_Smb Iw2lfvp_Smc Iw2lfvp_Smc Iw2lfvp_Smc iw2lfvp Smc lw2lfvp_13m

£m gm gm gm gm

0.08 0.08 0.12 0.10 0.09 0.11 0.14 0.07 0.10 0.10 0.12
1.53 7.51 10.78 10.67 12.75 14.02 14.51 1252 . 12.20 12.60 21.61
12.96 12.33 7.66 7.60 6.20 545 5.40 6.26 6.20 6.11 1.95
9.2] 843 1.95 241 348 2.89 0.38 0.37 0.37 0.33 0.07
30.32 30.09 34.06 34.00 36.88 38.57 39.83 38.11 31.55 38.18 46.09
32.59 3327 39.01 39.33 34.58 34.08 35.01 38.52 39.22 38.43 22.84
0.21 0.26 027 0.28 038 0.46 0.40 0.32 0.39 0.32 0.43
6.26 6.06 5.01 5.11 407 377 3.14 3.37 348 3.31 2.26
0.10 0.07 0.12 0.17 0.09 0.08 0.08 0.14 0.07 0.00 0.12
9925 98.10 98.98 99.66 98.51 99,42 98.89 99.66 99.58 99.37 95.49
0.02 0.02 0.03 0.03 0.03 0.03 0.04 0.02 0.03 003 0.04
158 1.57 2.31 227 21 3.04 3.17 2.7% 2.64 274 4.98
318 4.03 2.56 2.53 2.11 1.85 1.85 2.12 2.10 2.08 0.71
1.99 185 0.44 0.54 0.80 0.66 0.09 0.08 0.08 0.08 0.02
6.71 6.95 8.34 .36 7.52 718 1.66 8.34 R.49 .35 5.27
6.93 6.98 8.10 803 8.9] 929 9.69 9.17 9.04 922 11.81
0.05 0.06 0.06 0.07 0.09 0.14 0.10 0.08 0.09 0.08 0.11
255 2.51 2.12 2.15 £.75 1.62 1.36 1.44 149 1.42 1.03
'ﬂ 02 0.02 0.03 0.0 0.02 0.02 0.02 0.03 0.02 0.00 0.03
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Table 20. Coinposition of magnetite inclusions in olivine and groundmass (gm) magnetite from LW2IFVP of Qlid

wW2ifvp_13m Iw2l_#13 2 iw2) #13 a tw2]_#13_a IW21fvp_ldm Iw2i_#14_a Iw21_Kl4_a Iw2i_#14 b w2l H14 b Iw2i K4 D Iw2l K14 b

gm gm gm gm gm gm gm gm gm gm gm
0.13 0.1l 0.12 0.12 0.11 0.13 0.15 0.15 0.15 0.12 0.11
2172 2041 19.87 20.70 18.39 18.05 20.64 20.12 20.16 1¢.45 16.34
161 1.79 171 1.93 2.65 1.43 1.69 1.54 1.62 1.76 1.68
0.09 0.02 0.05 0.09 0.04 0.05 0.02 0.12 c.12 0.14 0.24
45.97 44.91 44.44 45.10 42.29 44.00 4473 44 51 44 82 43.72 43.65
23.06 27258 27.714 26.1 0_ 30.28 31.38 2607 2743 2788 28.96 2937
0.62 0.60 0.54 062 0.54 0.49 0.55 0..3 ¢.59 0.67 0.57
2.24 2.67 249 26! 122 1.74 2.67 2.54 2.57 2.76 2.84
0.08 004 6.13 0.04 0.12 0.16 0.17 0.0% 0.15 0.19 0.11
9545 97.82 91.09 97.31 97.63 97.43 96.69 97.14 98.07 9117 97.90
0.04 0.02 0.04 0.04 0.03 0.04 0.05 0.05 0.04 0.04 0.03
5.02 4.60 4.5} 4,68 4.12 4.12 4.70 4.57 4.53 438 435
0.58 0.63 0.61 0.68 0.93 0.51 0.60 0.55 0.57 0.62 0.59
0,02 0.01 o.0 0.02 0.0] 0.01 0.0} 0.03 0.03 0.03 0.06
532 6.13 6.30 590 6.73 1.7 5.94 6.23 6.27 6.53 661
11.8¢ 11.23 11.23 11.33 10.53 11.18 11.32 11.24 11.21 1095 10.92
0.16 0.15 0.14 0.16 0.14 6.13 0.14 0.16 ‘15 0.17 o.l14
£.02 1.19 112 (.17 1.43 679 1.21 i.14 1.1> 1.23 1.27
0.02 0.0 6.03 0.0} 0.03 0.04 0.04 0.02 0.03 0.04 0.m
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Tabie 21. Composition of magnetite inclusions in olivine and groundmass {(gm) magnetite from LW40FVF of Qi2a

Point wdO#! a lwdO#1_a 1wd0W1_a Iw40H] b Iw4OH1_ b IwdO#! b Iwd0¥! c  Iwd0H#] _c Iwd0#1 ¢ Iw4086_a Iw4DH6_a
gm gm gm gm am
Si0, 0.10 0.09 0.11 0.1¢ o 0.12 0.13 0.10 0.4 0.1! 0.10
TiO, 15.58 15.08 1385 728 7.34 7.2} 18.23 18.10 17.89 17.12 16.18
ALD, 3.03 3.24 3.74 13.2} 12.87 12.73 1.97 1.87 1.72 206 249
Cr;0, 1.67 2.00 184 %37 D.35 8.85 0.32 0.2} .17 041 0.68
FeO 40.62 40.02 38.60 29.09 28.61 28.83 4424 44.11 43.66 42.56 41.57
Fe, 0y 34.76 35.17 3526 32.01 32.19 32.71 30.34 30.39 31.05 33.07 34.48
MnO 0.43 0.39 0.49 0.29 0.23 0.24 0.51 0.51 0.51 6.53 0.5%
MgO in 34 344 6.66 6.92 6.60 1.81 1.70 1.83 237 258
ZnO 0.1 0.02 0.05 0.12 0.15 0.16 0.00 0.12 0.08 0.20 0.10
TOTAL 99.39 99.23 99.37 98.12 98.37 97.44 7.58 n7.10 97.04 98.42 98.68

Cations based on 32 oxygens

Si 0.03 0.03 0.03 0.03 0.19 0.03 0.04 0.03 0.04 0.03 0.03
Ti 1.43 132 3.03 1.51 151 L.51 4.14 4.14 4.09 3.85 3.6}
Al 1.05 1.12 1.28 4.28 414 4.17 0.70 0.67 .62 o7 0.87
Cr % 0.46 0.88 2.04 2.02 1.94 0.08 0.05 0.04 0.10 0.16
v 1.66 115 1.7 6.63 6.61 6.83 6.90 6.96 7.1 7.43 1.70
Fe* 995 9.30 9.40 6.69 6.53 6.69 11.18 11.22 . 10.63 10 32
Mn 0.1} 0.10 0.12 0.07 0.05 0.06 0.13 0.13 0.13 0.13 0.13
Mg 1.36 1.41 1.49 y X 2.82 2.713 0.81 077 0.83 1.05 1.14

Zn 0.02 0.00 0.0} 0.02 0.03 0.03 0.00 0.03 e.0? 0.04 €.02



Table 21. Compos.tion of magnetite inclusions in olivine and groundmass (gm) magnetite from LW40FVP of Ql2a

lwd0H6_s Iwd0H6_ b  1wd0#6 b Iwd0H6_ b Iwd0H6_c  Iwd40H6 ¢  IwdOHE ¢  Iwd0fvp#3_m1  Ilw4Ofvp#3_m2  IwdOfvpli3_m3

gm gm gm Em Bm gm gm
0.13 0.11 0.12 0.11 0.10 0.13 0.1t 0.11, 0.11 0.1
16.49 17.13 16.70 16.79 14.32 15.45 16.8¢ 17.27 21.66 20.53
2.18 1.94 2.35 2.08 3.46 2.80 {.89 245 1.50 1.62
0.58 0.47 0.59 0.46 3.10 1.9} 1.38 0.41 0.21 0.32
4191 42.67 4244 42.26 39.06 40.05 41.58 42.79 47.87 46.94
34.51 34.1% 34.88 34.50 35.09 34.55 3327 32.59 22.73 25.31
- 0.51 0.47 0.42 0.52 042 0.45 0.50 0.46 946 0.48
2.57 2.58 2.69 2.60 1.34 219 2.86 2.45 1.13 1.22
0.05 0.10 027 0.20 0.09 0.17 0.05 0.19 0.11 0.05
93.9% 99.58 100.45 99.51 g% 98 98.70 98.43 98.71 95.78 96.58
0.4 6.0> 0.03 0.03 0.03 0.04 0.0% 0.03 0.04 0.03
1.68 3.80 3.67 373 1.16 3.43 3.76 3.86 5.1 473
0.76 0.68 6.8} 0.72 1.20 0.97 0.66 0.86 0.5¢ 0.59
0.14 0.1t 0.14 0.11 o 0.44 0.32 0.10 0.5 0.08
710 7.57 7.66 7.66 7.74 7.67 7.45 7.28 529 5.84
i0.40 10.53 10.36 10.43 9.57 9.88 10.35 10.63 12.37 12.03
0.13 0.12 0.11 0.13 0.10 0.1 0.13 0.12 0.12 0.12
1.13 1.13 1.17 1.14 1.46 1.40 127 1.09 0.52 0.56
0.01 0.02 0.06 0.04 0.02 0.04 0.01 0.04 0.03 0.01

| « TP )



™oint

Si0,
TiO,
ALC,
Cr, 0y
FeD
Fe, 0,
MnO
MgO

TOTAL

iwl35_1_mtl

0.09
9.44
6.64
3156
41.24
33.05
0.25
4.92
99.59

Cations based on 32 oxygens

Si
Ti
Al
Cr
Fel'
Fe
Mn
Mg

0.03
202
223
0.89
8.82

7.86
6.86
208

Table 22. Composition of magnetite inclusions in olivine from LW135FVP of Qs2fs

lwt35_1_mi2

0.10
9.1
7.45
4.46
40.65
1258
0.22
5.18
PN

0.03
1.93
2.48
1.00
8263
7.69
0.05
2.18

w135 3 mtl

0.10
9.96
747
1.66
39.28
33.67
028
4.34
9925

0.03
2.13
2.50
0.82
840

8.00
0.07
2.05

lwi35_3_me2

0.0°
9.5.
7.20
425
39.45
3331
028
3.95
9y.62

0.03
2.04
2.36
0.95
8.39

7.87
0.07
2.09

Iwl35_3_me3

Page 1

0.09
9.43

1 .
J

4.03
39.69
3201

0.17

5.54
98.56

0.03
2.2
2.54
0.91
8.49

7.62
0.04
235

Iwi35_3_mt4

0.08
9.22
8.07
542
38.62
3229
023
5.43
99.35

0.02
1.95
2.68
1.21
8.19

7.61
0.06
228

fwl35_3_mi5

0.12
10.03
7.31
4.6
38.18
33.66
0.3%
4.83
99.12

0L
2.15
245
1.06

8.17

8.0¢
0.07
2.05

wi3s 4_mtl

0.09
8.79
8.40
6.06
38.18
3143
0.29
5.63
98.85

0.03
1.87
2.19
1.35
8.10
7.42
0.07
237

w135 4 m2

0.0%
8.45
8.9l
693
3176
31.07

027
5.84
99.32

0.02
1.78
294
1.53
7.95

7.27
0.06
243



Table 22. Composition of magnelite inclusions in olivine from LWI135FVP of Qs2fs

i3S 4 mO twi35_4 mid Iwi3S_S_mti Iwi35_S_m2 Iwi3S_S_mt) Iwi3s_S_mid

0.16 9211 0.10 009 0.10 ¢.10
9.02 9.75 1077 738 9.06 8.80
7.96 1.06 6.68 10.28 7.46 8.24
708 297 1.02 8.68 5.51 VAL
36.57 40.95 41.19 36.40 38.86 3807
32.33 32.37 '33.55 29.69 31.9] 3154
0.24 0.23 024 0.2t 0.22 0.18
5.09 5.46 522 6.23 533 5.54
98.44 98.90 08.76 98.94 98.44 98.50
0.05 0.0} 0.03 0.02 0.03 0.03
1.93 2.0% 232 1.54 1.94 1.88
267 237 225 337 2,51 278
159 0.67 023 1.91 1.24 1.35
7.83 3.78 8.36 1.62 8.34 8.12
7.69 1.70 102 6.90 161 748
.06 0.05 0.06 0.05 0.05 0.04
2.16 23 p vy 2.58 227 2.4

Baas



Table 23. Composition nf magnetite inclusions in olivine and groundmass (gm) magnetite from LW6IFVP 07 Q!3

Point iw6ifvp_2_ mi Iw6lfvp 2 m2 iw6lfvp 2 m3 Iw6lfvp 2 m4 Iw6lfvp 4_ml Iw6ifvp 4 m2 Iw6lfvp 4 m3 Iw6lfvp 4 md
gm
Si0, 0.09 0.11 0.08 0.08 0.12 0.12 0.07 0.12
TiO, 1539 15.16 9.15 824 1497 14.87 13.73 15.86
ALO, N 3.67 9.03 9.73 3.67 4.20 4.67 333
Cr; Oy 148 1.92 9.09 7.41 2.16 0.61 2.8 ¢.i3
Fe) 40.08 38.79 32.04 29.89 33.02 37.78 36.89 40.34
Fe, Oy 34.75 - 3510 34.29 37.19 3543 36.05 3591 35.28
MnC 0.46 0.37 0.33 0.26 0.4} 0.38 0.40 0.46
MgO 3.26 4.14 5.7 6.59 4.51 4.51 4.58 3138
Zn0 0.05 0.21 0.0! 0.04 0.17 0.00 0.04 6.17
TOTAL 98.86 99 48 99.74 99.42 99.45 98.53 99.09 99.11

Cations based on 32 ox 4ens

Si 0.03 0.03 0.02 0.02 0.04 0.03 0.02 0.04
Ti 3.40 3.30 1.92 172 325 325 2.98 149
Al 115 125 2.96 3.17 1.25 134 1.59 11§
Cr 0.34 0.44 2.00 1.62 0.49 0.14 0.64 0.04
Fe* 9.84 9,40 1.46 6.92 9.18 9.18 £.90 9.88
Fe 768 7.68 718 175 7.70 7.8 1.79 1.77
Mn o1 0.09 0.08 0.06 0.10 0.10 0.10 0.11
Mg 143 1.79 2.37 2.72 1.94 1.96 197 147

Zn 0.0} 0.04 0.00 0.01 0.04 0.00 0.01 0.04
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Information Item S

Two each unannota* -4 prints of acrial photographs of
the Lathrop Wells volcanic center at 1:4,000. Prints are

identified as 8-18-87, 1:4.600 Lathrop Wells VC - Area 25
frames 1-32, inclusive.
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2 prints each of Sleeping Butte air
photos, 1:4975 EG&G 6615 Frames 007-071

inclusive dated 6/24/89.
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