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180-171 (for Hf, Lu, and Yb). Epsilon Hf and high precision U-Pb results are shown in Table 8 (U-

Pb and Hf isotopic data).
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KZ6050

Sample KZ6050 (Figure 24a) higher resolution U-Pb measurements of grains in sample
KZ6050 yielded ages that range from 6.2 £ 0.1 Ma to 7.4 £ 0.3 Ma (Table 8). The eHf in sample
KZ6050 ranges from -5.1in a 6.9 + 0.2 Ma grain, to -9.7 in a 6.7 £ 0.2 Ma grain. The oldest and
youngest grains have eHf of -6.4 and -7.6, respectively. Most grains have eHf of -7.6. Ages for
the Neogene grains recovered from 1749 m and 1844 m depth fall into four main statistical

populations: 5.84 + 0.13 Ma, 6.2 + 0.08 Ma, 6.86 + 0.09 Ma, and 7.25 = 0.14 Ma (Figure 25).



Table 8: U-Pb and Hf isotopic data
for sample KZ5737, 1749 m depth, and
for K26050, 1844 m depth.

sample Grain | Best age + E-Hf
Spot (Ma) (Ma) | (T)
Kz5737 71 5.7 0.1 -33
Kz5737 95 5.8 0.4 -
Kz5737 46 5.8 0.1 -5.8
Kz5737 8 5.9 0.5 -
Kz5737 103 5.9 0.5 -
Kz5737 97 5.9 0.1 -2.7
Kz5737 11 5.9 0.3 ---
Kz5737 102 6.0 0.2 -7.1
Kz5737 52 6.1 0.2 -2.0
Kz5737 77 6.1 0.1 -2.8
Kz5737 33 6.3 0.1 -2.5
Kz5737 3 6.3 0.1 -4.0
Kz5737 54 6.3 0.2 -4.0
Kz5737 62 6.5 0.1 -56
Kz5737 74 6.8 0.1 -6.3
Kz5737 60 6.8 0.2 -59
Kz5737 4 6.8 0.1 -5.8
Kz5737 79 6.9 0.3 -
Kz5737 80 7.3 0.8 -
Kz5737 78 7.6 02 -43
KzZ6050 101 6.2 0.1 -7.6
Kz6050 93 6.2 00 93
KZ6050 10 6.7 0.2 -9.7
KZ6050 103 6.9 0.2 5.1
KZ6050 13 7.0 0.1 -7.0
Kz6050 80 7.0 0.1 -9.0
KZ6050 104 7.1 0.2 -6.7
KZ6050 41 7.1 0.1 9.1
KZ6050 65 7.2 0.1 -6.1
KzZ6050 102 7.2 04 -6.6
KZ6050 105 7.3 0.1 -8.3
KZ6050 58 7.4 0.3 -6.4

Kz5737

Sample KZ5737 (Figure 24b) the second measurement of ages from sample KZ5737
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yielded ages that range from 5.7 £ 0.1 Ma to 7.6 + 0.2 Ma (Table 8). Epsilon Hf ranges from -3.3
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in the youngest (5.7 Ma) sample to -7.0 in a sample with a measured age of 6.0 + 0.1 Ma. The

oldest measured grain (7.6 £ 0.2 Ma) has a corresponding eHf of -4.3.

Discussion

Robust detrital zircon provenance studies require a point source—an origin that is
characterized by a specific age and geologic framework. Provenance signature changes with
distance from the headwaters of second-order systems as major tributaries join the main stem
(Link et al., 2005). Large river and marine systems are classified as third-order systems and have
uniform provenance; they are the only reliable predictors of plate tectonic setting (Ingersoll et
al., 1993; Critelli et al., 1997).

The modeled response of continental lithosphere to plume impact is large-scale uplift, a
process complicated by the multilayered (elastic-brittle-ductile) nature of the lithosphere (Burov
and Guillou-Frottier, 2005; Burov et al., 2007). Central uplift over the plume head may be
accompanied by the formation of an annulus of lower elevation (e.g. Burov and Guillou-Frottier,

2005; Burov et al., 2007), that may accommodate future basalt eruptions (Shervais et al., 2006).
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FIGURE 25: Bar graphs of U-Pb ages for samples KZ5737 and KZ6050 (1749 and 1850 m
depth, respectively). Each plot shows averages obtained from a combination of KZ5737 and

KZ6050 volcanic zircon ages. Ages were obtained using Nu plasma HR-MC-ICPMS during a
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secondary analysis of Kimama Neogene grains at the Arizona LaserChron laboratory. The four
plots generate age means of 5.84 + 0.13 Ma, 6.215 + 0.78 Ma, 6.858 + 0.091 Ma, and

7.133 £ 0.087 Ma.

Basin and Range extensional basins to the north and south of the SRP accommodate

multiple river drainages, many with unique geology (Ore, 1999). Geological characteristics of

several drainage systems in the SRP region generate distinct detrital zircon age population

spectra, or barcodes, that are traceable in fluvial sands (Link et al., 2005). In particular,

populations of detrital zircon grains record ages that are characteristic of their drainage basin

source. Within fluvial systems, the presence of minor defining populations of similarly-aged
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detrital zircons (5 to 10% of total population) is a consistent indicator of provenance. In

situations where populations of detrital zircons are less than 60 zircon grains per sample,
provenance may be indicated by the absence of a specific detrital zircon population (Dickinson

and Gehrels, 2008; Hodges et al., 2009).

Provenance of Zircon Grains

The lower parts of each sandstone bed sequence contain mainly Miocene detrital
zircons of the Yellowstone-Snake River Plain (YSRP) magmatic system (10 to 5 Ma), and Archean
to Paleoproterozoic 2.6 and 2.1 Ga zircon grains. We interpret the Archean and
Paleoproterozoic grains to be inherited based upon observations of complex zonation and the
lack of a likely geological point source in the region. Sands at 1732 m contain zircon groupings
representing the Challis magmatic event (50 to 45 Ma), Idaho batholith (100 to 90 Ma), recycled
Paleozoic magmatic grains, plus recycled Grenvillean and Meso- and Paleoproterozoic grains.
Sands at 1707 m depth lack Yellowstone and Challis-age grains but contain very similar
populations of Cretaceous through Meso- and Paleoproterozoic grains to sample KZ5684.

We interpret the absence of detrital zircon barcodes from regions south of the SRP and
the predominance of Atlanta and Challis-aged grains to signify a drainage source north of the
SRP. Based upon characteristic detrital zircon barcodes (Figure 23), we interpret the interbeds
to represent two incursions of the Wood River system (Link et al., 2005; Beranek et al., 2006).
Each fluvial succession systematically changes upward from dominantly hotspot zircons to
mainly detrital grains. Our findings agree with Hodges et al. (2009), who showed that ca. 695 Ma
detrital zircon grains derived from the Pioneer core complex were deposited in the central

Snake River plain by the earliest Pliocene, indicating eastern SRP subsidence by that time.
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Variable Archean and Proterozoic populations in the upper interbed suggest a paleo-

Wood River tributary that tapped the structurally uplifted Pioneer core complex. U-Th/He
apatite ages from the Pioneer Core Complex show evidence for rapid exhumation since 33 Ma,
with a rate of ~0.3 km/my. Thermochronology also documents an extensional exhumation
event at ~10 Ma (Vogl et al., 2014). The 5.8 Ma estimated age of the upper interbed suggests
unroofing of the Pioneer core and breaching of the Wildhorse detachment occurred by that
time. The absence of Challis grains in the uppermost sample requires either localized, large-
scale erosion or a drainage source west of the Pioneer core complex, where Challis volcanic

units have been largely eroded (Vogl et al., 2014).

Rivers and Core Complex

The Wood River System is classified as a second-order system (Link et al., 2005) and
includes the Big Wood River, the Little Wood River, Trail Creek, and the headwaters of the
Salmon River (Beranek et al., 2006). The Big Wood River drains from the headwaters of the
Salmon River along the western slope of the Pioneer Mountains core complex, where it incises
the Wood River and Milligen Formations along the Wood River thrust (Hall et al., 1978; Dover,
1983; Link et al., 2005). The barcode-defining detrital zircon grains in the Wood River System
are Challis (~52-42 Ma peak), followed by grains from the Cretaceous Atlanta Lobe of the Idaho
batholith (~100-70 Ma peak), and Miocene grains (~8-12) (Link et al., 2005; Beranek et al.,
2006). Small populations of Paleozoic and Proterozoic populations also are present within Big
Wood River detrital zircon grain samples, including Ordovician to Devonian (ca. 450-350 Ma),
early Neoproterozoic to middle Mesoproterozoic (1300-900 Ma), late Mesoproterozoic (1610-
1580 Ma), late to middle Paleoproterozoic (1800-1600 Ma), early Paleoproterozoic (2000-1800

Ma), and early Paleoproterozoic to Archean (2200-2900 Ma). Miocene grains are absent from
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the Big Wood River as sampled upstream from the ~5 Ma Magic Volcanic complex (Figure 23f)

(Honjo et al., 1986; Worl et al., 1991; Kuntz et al., 1994; Link et al., 2005).

The Little Wood River, with headwaters in the Pioneer Mountains, accumulates zircons
from the Antler allochthon, the Wood River basin, and the Pioneer core complex (Worl et al.,
1991; Kuntz et al., 1994; Link et al., 1994). Collectively, the Wood River System drains the
Cretaceous Atlanta lobe of the Idaho Batholith, the early to middle Eocene Challis Volcanic
Group (Johnson et al., 1988; Worl and Johnson, 1995), Paleozoic rocks of the Cordilleran eastern
and western assemblages of the central Idaho thrust belt (Dover, 1980; Turner and Otto, 1988;
Rodgers et al., 1995), and westerly-sourced siliciclastic rocks of the Antler foreland flysch in the
Mississippian Copper Basin Group (mainly Ordovician quartzite source) and the Pennsylvanian-
Permian Wood River Group (Laurentian source) (Mahoney et al., 1991; Link and Rodgers, 1995;
Link et al., 1996; Geslin, 1998). The system also drains the Pioneer Mountains metamorphic
core complex, an early to middle Cenozoic extensional province that exposes Paleoproterozoic
to Neoproterozoic crystalline basement (Wust and Link, 1988; Burton and Link, 1995; Beranek et
al., 2006).

The Little Wood River contains Miocene detrital zircon grains from ~8-12 Ma ldavada
and ~6-10 Ma Yellowstone Hotspot volcanism, Detrital zircons are recycled through Paleozoic
rocks of the Cordilleran passive margin, as indicated by the large presence of Proterozoic (1300-
950 Ma; 1800-1600 Ma; 2000-1800 Ma) populations (Beranek et al., 2006).

The Pioneer Mountains core complex is located ~15 km to the north of the Kimama
corehole in the Lost River Range of central Idaho, at the northwest boundary of the Miocene
Basin and Range province, the eastern boundary of the Atlanta lobe of the Idaho batholith, and
at the headwaters of the Wood River system. The Pioneer Mountains show evidence of

Mesozoic synkinematic plutonism and Paleogene extensional movement along the Wildhorse
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detachment system, which includes the Wildhorse thrust and a portion of the Pioneer thrust

system (Dover, 1983; Wust and Link, 1988). Cooling ages from OAr/*Ar, U-Pb, and U-Th/He data
show evidence for very slow cooling since 33 Ma, with an average rate of <5°C/Ma. U-Th/He
apatite ages document an extensional exhumation event at ~10 Ma and suggest an exhumation
rate of ~0.3 km/Ma (Vogl et al., 2014). It appears that volcanism, extension, and exhumation
were widespread during the period over which the Pioneer core complex was exhumed (11-8
Ma) (Clemens, 2003; Bonnichsen et al., 2008; Vogl et al., 2014). Prior to core complex
exhumation, the Challis magmatic event (51-43 Ma) and the intrusion(s) of the Atlanta lobe (83-
67 Ma), both in response to widespread extension, modified the western border of the Pioneer
core complex (Gaschnig et al., 2010).

The Wildhorse detachment system separates the metamorphosed Precambrian lower
plate (core) from the unmetamorphosed Paleozoic rocks of the upper plate (Pavlis and O’Neill,
1985, 1987; Wust and Link, 1988). The core contains Ordovician to Archean orthogneisses and
paragneisses that were intruded by granitic melts at 50-70 Ma (Vogl et al., 2012). Within the
upper plate of the Pioneer core complex, the Pioneer thrust plate contains of mostly
unmetamorphosed Paleozoic units that have been proposed to be equivalent to “western or

oceanic assemblage” Antler belt sequences exposed in Nevada (Wust and Link, 1988).

Volcanogenic Zircon Grains

A large number of the detrital zircon grains represent Neogene primary magmatic
zircons formed during eruptions of rhyolite ash from the YSRP magmatic system (Figure 26).
Four U-Pb age populations of volcanic zircons are observed: 7.1 Ma, 6.7 Ma, 6.2 Ma, and 5.8 Ma

(Figure 25). The fresh, rod- and blade grains, with minimal rounding, suggest a primary fallout



130

origin. Rounded Heise volcanogenic grains would imply fluvial transport over an approximate
distance of 150 km to the Kimama site (Figure 26). The ages of volcanic zircon grains in the
Kimama core are coincident with eruptive events from the Heise volcanic center (Table 8)

(Anders et al., 2009).

Table 9: U-Pb ages of Heise volcanic field eruptive
units and volcanic detrital zircons of the Kimama
core. Eruptive unit ages from Anders et al. (2009).

Source Age (Ma)
Kimama Core 5.84+0.13
Tuff of Wolverine Creek 5.84 +0.03
Kimama Core 6.22 £ 0.078
Walcott Tuff 6.23 £0.01
Kimama Core 6.86 £ 0.091
Tuff of Edie School 6.61 +0.01
Kimama Core 7.25+0.014

VPT-1 tephra of Grand Valley ~ 7.27 £ 0.03

We interpret that volcanogenic detrital zircons to have been ejected during caldera
eruptions in the Heise volcanic field, transported westward by aeolian or fluvial processes, and
deposited at the base of fluvial sands in the Kimama drill hole. Thin sections (Figure 22)
obtained from fluvial sands demonstrate immature textures and extensive devitrification of
glass, indicative of minimal transport distance and rapid burial. The youngest zircon grains
match the projected age of the core derived from accumulation rate alone, so that depositional
lag time must have been substantially less than 100 k.y. after eruption. Therefore, the age of
the interbeds approximates the age of youngest zircons in each unit, 5.8 + 0.1 Ma at 1749 m

depth and 6.2 £ 0.1 Ma at 1844 m depth (Potter et al., 2013).
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Figure 26: Location map of Snake River Plain-Yellowstone eruptive centers. Caldera and volcanic center
locations are modified from Christiansen (1982) and Perkins et al. (1995). The location of the Kimama site
is marked by the red circle. Lanphere et al. (2002) obtained the three youngest 40Ar/39Ar ages from
corrections based on Renne et al. (1998). Unit ages older than 2.09 Ma and younger than 10.35 Ma are
measured 40Ar/39Ar ages from the Lamont-Doherty Earth Observatory argon laboratory (modified from
Anders et al., 2009).

The Hf isotopic compositions of hotspot zircons vary from eHf of -7.3 to -3.9, and the
variation is highly correlated with age: volcanogenic zircons with ages of 7.1, 6.7, 6.2, and 5.8
Ma have corresponding Hf of -7.3, -6.4, -4.9. -3.9 (Table 8, Figure 27). This progressive increase
in eHf in the younger zircons indicates an increase in mantle-derived Hf through time, evidence
for greater mantle input in younger volcanics. Although the continental lithosphere thickens to
the east, the continued action of the SRP-Yellowstone plume is thought to have structurally

eroded and chemically modified the overlying lithosphere (e.g. Shervais and Hanan, 2008). We
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propose that increasingly mantle-like eHf signatures in young zircons reveal the continued

action of a thermally and chemically buoyant mantle plume that has etched a channel into

cratonic lithosphere (i.e. Shervais and Hanan, 2008).
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Figure 27: Plot of average values eHf plotted against average values
U-Pb age (Ma). A negative correlation between eHf and U-Pb age is
especially apparent in the lower plot. A progressive increase in eHf
in the younger zircons indicates an increase in mantle-derived Hf
through time, signifying that Kimama basalts have become more
mantle-like in more recent SRP mafic volcanism.

The top of the upper succession contains the only significant population of Paleozoic
grains within the Kimama core and lacks Eocene Challis grains. We suggest that after 5.8 Ma,

the source of the paleo-Wood River system shifted westward to west of the Pioneer thrust fault.
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After 5.6 Ma, basaltic volcanism along the Axial Volcanic Zone (AVZ) diverted the paleo-Wood

River system southward to the reach the Hagerman area between 3.8 and 3 Ma.
Yellowstone-SRP volcanism from 10 Ma to 5 Ma in the central SRP is broadly coeval with
exhumation and breaching of the Pioneer core complex and development of the Wood River
System. U-Pb age data of detrital zircons in the Kimama core record volcanic events as young as
5.8 Ma superimposed upon an active extensional system. Although the 10.44-6.62 Ma Picabo
volcanic center (Drew et al., 2013) was active immediately prior to the deposition of Kimama
basalts, volcanic zircons from the Heise volcanic center, further east of Picabo, are the only
identified Neogene population. We propose that the conspicuous absence of volcanic zircon
grains derived from the Picabo volcanic complex is explained by rapid erosion and deposition of
volcanic zircons derived from eruptions of the Heise volcanic center, evidence for which are
angular and bladed grains, and their rapid, <100 k.y. burial by basalt flows. If mechanisms of ash
eruption and transport were similar throughout the 10 Ma history of silicic volcanism, it is
presumed that ash derived from Picabo volcanic eruptions had been largely eroded and

deposited prior to eruptions of Heise ignimbrites.

Conclusion

Our new data on fluvial-derived volcanic and detrital zircons from the Kimama drill hole
from Project Hotspot suggest: 1) Neogene volcanic activity in the Heise volcanic center began as
early as 7.3 Ma, 2) Yellowstone-Snake River Plain volcanism coincided with the unroofing of the
Pioneer core complex as early as 10 Ma, and 3) the Wood River System originally flowed south

and east into the central SRP before being smothered and diverted southwestward by recurrent
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volcanism from the AVZ. The lower fluvial sands in the Kimama core record fallout deposits of

Heise ash. An upward increase in Proterozoic grains signals two incursions of the paleo Wood
River System. The ash was rapidly buried by fluvial deposits of distal sands derived from the

unroofing of the Pioneer and Smoky mountains to the north.
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CHAPTER 5

Conclusion

As one of the youngest and best-preserved continental hotspot provinces, the SRP of
Idaho provides an unprecedented record of volcanism, sedimentation, and magma genesis, and
of the dynamic effect of these mechanisms on surface topography. The Kimama core samples
1912 m of continuous basalt stratigraphy along the Axial Volcanic High of the SRP. We have
combined a variety of tools and methods to piece together the stratigraphy of volcanism and
sedimentation, the frequency and timing of basalt accumulation, and the magnitude and origin
of magma compositional variability. Our major goals in this research were to generate complete
lithologic, geochemical, and stratigraphic records of the Kimama core.

In chapter two, we identified 71 basalt flow groups, 141 flows, and 446 flow units based
upon lithologic observations and Ar/Ar and paleomagnetic age data. Our Ar/Ar and
paleomagnetic ages show that basalt volcanism on the central Snake River has been relatively
continuous over the past 6.4 Ma, and our basalt facies observations suggest very similar
eruptive and emplacement processes through time. Flow groups average 10 m to 60 m thick
and show an average accumulation rate of 335 m/M.y. The relatively gentle relief of the SRP
and the lack of an elevated edifice at the Kimama site belies the vertical accumulation of 1912 m
of basalts, especially as little erosion was observed in cored basalts. The basalts must have filled
almost 2 km of accommodation space in the vicinity of the Kimama core hole. The temporally-
steady input of erupted lavas into the Kimama basin (displayed in chapter 1, figure 9), and very
few facies observations very thick, ponded lava flows in the Kimama core, imply a steady-state

equilibrium of basalt deposition and subsidence over 6.4 M.y.
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In the third chapter, our goal was to recognize variations in magma chemistry and to

identify the processes responsible for compositional differences in basalts of the Kimama core.
To determine the extent by which magma chemistry is controlled by differentiation, we
modeled potential paths of partial melting, assimilation of crust or the mid-crustal sill, and
fractionation. Although chemical trends within the Kimama olivine tholeiites are broadly similar,
upsection chemical variability in the Kimama core suggests a dynamic mid-crustal sill magma
storage system. Periods of magma storage and fractionation are punctuated by episodes of
magma recharge from more primitive batches, and ascending magma bodies are filtered
through and react with previously emplaced gabbro. Variation diagrams show that gabbro
assimilation is the most important cause of chemical changes in Kimama basalts, more so than
fractionation and the assimilation of more felsic continental crust. Melting models of E-MORB
spinel lherzolite source produce similar rare earth element compositional trends as those
observed in Kimama at 7-15% melting.

Our geochemical results have two important implications: 1) Petrogenetic processes of
Kimama basalts have remained largely similar over the 6.4 Ma record. Progressions from more
primitive, low K,0 basalt compositions to more evolved, high K,0, FeO*, and TiO, basalt
compositions, have occurred at multiple time/depth intervals. These results imply that the mid-
crustal sill and magma ascent paths were established well before 6.4 Ma. 2). Highly evolved,
Craters of the Moon-type lavas are not confined to the margins of the Snake River Plain, and are
not temporally limited to the last 15 k.y. Although only two such flow groups were observed,
the Kimama core demonstrates that Craters of the Moon-type lavas erupted at two separate
intervals, almost 2 Ma apart.

Two important implications arise from our work in chapter four, regarding the

deposition of volcanogenic and detrital zircons in fluvial sediments within the Kimama core. 1)
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Each sampled fluvial interbed contains a different distribution of age populations of detrital

zircon grains. We interpret a broad similarity of the age spectrum to the Wood River system,
but the varying detrital zircon barcodes demonstrates the effect of silicic and basaltic volcanism
during the relatively short depositional duration of fluvial sediments in the Kimama core.
Furthermore, the interruption of fluvial sedimentation from depths of 1874-1753 m and above
1707 m depth, and hyaloclastitic basalt at multiple depths below 1753 m, suggest interaction
between lava and water in the early part of the Kimama volcanic record. 2) Although the
Kimama core did not intercept the rhyolite at depth, we identified volcanogenic zircons with
ages ranging from 7.1 to 5.8 Ma in fluvial sediment interbeds at depths between 1844 to 1749
m. Neogene volcanogenic zircons represent eruptive products from Yellowstone-Snake River
Plain hotspot track caldera complexes. In Project Hotspot’s Kimberley core, drilled within the
Twin Falls caldera complex, rhyolite on the surface is dated at 6.25 Ma), implying a temporal and
depositional correlation to the 5.8 to 6.2 Ma sediments in the Kimama core, which are buried by
almost 1750 m of basalt. These observations suggest the existence of a depositional basin
within the central SRP, the study of which is a topic for future research.

The Kimama core records 6.4 M.y. of volcanic and sedimentological history, including
magmatic flux and magma compositional changes through time. We observe that Kimama SROT
basalts are higher in Fe, Ti, K, etc., than MORB magmas and are compositionally equivalent to
OIB magmas. Our data demonstrate that SRP magmatism is mantle-plume derived and does not
originate from the melting of a shallow MORB-source asthenosphere. Our observations,
combined with new mantle tomography, refute non-plume models for the origin and

development of the SRP volcanic province.
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Curriculum Vitae

Katherine Elizabeth Potter,
(July 2014)
Education:

B.S.: Geology, 2005, Fort Lewis College, Durango, CO; May, 2005, GPA: 3.30
M.S.: Geology, 2010, Idaho State University, Pocatello, ID; May 2010, GPA: 3.82
PhD: Geology, 2014, Utah State University, Logan, UT; May, 2012, GPA: 3. 71

Honors and Awards:

Rocky Mountain Association of Geologists Neal J. Harr Outstanding Student Award, Fort Lewis
College, 2005.

Student Membership Nomination, Sigma Xi, Fort Lewis College, 2005

‘Outstanding Presentation’ Geothermal Resources Council National Meeting, San Diego, CA,
2012.

Outstanding PhD researcher, 2012, Utah State University

Dr. Bob Oakes Citizenship Award, 2014, Utah State University

Membership in Professional Societies:

American Association of Petroleum Geologists (Vice President, 2013-2014)
American Geophysical Union

Geological Society of American

Sigma Xi (student member)

Professional Experience:

Geologist Intern, Anadarko Petroleum Corporation
May 2013-August 2013
= |nterpreted seismic data and correlated gamma and resistivity logs to identify
exploration targets in the Gulf of Mexico
= Learned and used a variety of new software and tools to reconstruct the basin history,
determine charge timing, and estimate resource volume
= Carried out full petroleum system evaluation in a structurally complex area with limited
available data

Project Hotspot Chief Scientist
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October 2010-January 2011

Manage core logging team & supervise core logging operations

Coordinate with DOSECC drill crews to optimize drilling progress

Evaluate and document mineralogical and structural anomalies in core
Identify rock and soil types and probable depositional history

Report progress of drilling & summarize petrologic observations for Project
Hotspot/DOE/DOSECC investigators

USGS Lab Tech
June 2008-August 2008 USGS, Idaho National Laboratory

Examined 1198 feet of basalt core (and some sediment interbeds) from core hole USGS
135 in the southwest corner of INL

Interpreted basalt flow boundaries based upon lithologic and textural features

Created a lithologic, conductivity, and porosity log of USGS 135 for future publication
and use in SRP aquifer studies

Geologist
January 2007-June 2008 EMC/Golden Predator/Uranium One, Durango, CO

Evaluated assay values, geologic maps, and geophysical/lithologic logs
Recommended viable U.S. & Canadian mining properties based upon the above
evaluations

Acted as a consultant at a newly acquired tungsten mine outside of Winnemucca, NV,
where | assisted in organizing, digitizing and evaluating older assay data, stope and
geologic maps, and lithologic logs

Academic Experience:

Senior (Undergraduate) Thesis, Fort Lewis College, May 2006

‘A petrochemical test of competing ideas on the emplacement of South Mountain Rhyolite,
Valles Caldera, NM.’

Advised by Dr. David Gonzales (Fort Lewis College) and Drs. Fraser and Cathy Goff
(University of New Mexico and formerly Los Alamos National Laboratory)

Used ICP-MS major and trace element data and petrography to determine the origin
and relationship of rhyolite flows on South Mountain, a post eruptive dome emplaced
within the Valles Caldera.

Presented poster and published abstract: Potter, K., Gonzales, D., Goff, F., Goff, C., 2006,
‘A petrochemical test of competing ideas on the emplacement of South Mountain
Rhyolite, Valles Caldera, NM: Geological Society of America 58" Annual Meeting,
Gunnison, Colorado, GSA Abstracts with programs, vol. 38, No. 6, p. 37 (Abstract
attached)

Invited speaker, Four Corners Geological Society, May 2006

Publication:

Gonzales, D.A., Potter, K.E., Turner, B.E., 2010, Geologic Map of the Bayfield
Quadrangle, La Plata County, Colorado: Colorado Geological Survey Open File Report 08-
15, scale 1:24,000
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Masters Thesis, Idaho State University, August 2010
‘Subsurface stratigraphy of the Arco-Big Southern Butte volcanic rift zone and implications for
late Pleistocene volcanism, Eastern Snake River Plain, Idaho’

Advised by Dr. Scott Hughes

Used Inductively Coupled Plasma Mass Spectrometry (ICP-MS) and X-ray Fluorescence
(XRF) for major and trace element analysis of 56 samples collected from USGS 135 core,
drilled in the Idaho National Laboratory on the eastern Snake River Plain

Identified and correlated basalt flow groups based upon geochemistry, lithologic logs,
petrographic analyses, published geophysical logs, and paleomagnetic logs

Presented poster at December 2009 annual American Geophysical Union (AGU) national
meeting. (Abstract attached)

Publication:

Hodges, M.K.V., Potter, K.E., LeMaitre, T.R., (in press), Construction diagrams,
geophysical logs, and lithologic descriptions for boreholes NRF 15, NRF 16, USGS 103,
105, 108, and 135, Idaho National Laboratory, Idaho: U.S. Geological Survey Data Series
Report

PhD Dissertation, Utah State University, Spring 2014
‘The Kimama Core: A 6.4 Ma Record of Volcanism, Sedimentation, and Magma Petrogenesis on
the Axial Volcanic High, Snake River Plain, ID’

Advised by Dr. John Shervais

Using ICP-MS and XRF for major and trace element analysis, and Thermal lonization
Mass Spectrometry (TIMS) and NU-1700 High Resolution Multi-Collector Inductively
Coupled Mass Spectrometry (MC-ICPMS) for isotope analysis, of 250 basalt samples
collected from the 1912 m Kimama core. This core was drilled approximately 20 miles
north of Burley, Idaho in the central Snake River Plain through the DOE/ICDP-funded
Project Hotspot

Identified and correlated individual basalt eruptive suites within the Kimama core based
upon lithological, geochemical, and geophysical log data

Presented talk at the May 2011 annual meeting of the Rocky Mountain/Cordilleran
sections of the Geological Society of America (GSA) (Abstract attached)

Presented talk at the October 2011 annual meeting of the Geothermal Resources
Council (GRC).

Speaker at the December 2013 annual AGU national meeting.

Speaker at the 2013 annual GSA national meeting.

Publication:

Potter, K.E., Shervais, J.W., Sant, C.J., (2011) Project Hotspot: Insight into the subsurface
stratigraphy and geothermal potential of the Snake River Plain: Geothermal Resources
Council Transactions, vol. 35.

Software Experience:
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Familiarity with and/or proficiency in use of Petrosys, Petra, Landmark, Seisworks, Adobe
Illustrator, Matlab, and Excel.



