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MSTUeZ 

A ehr««>dia«a«ioaal hich-raaolotiaa 
atndjr of tba e m m i t ealdara ef Mawbarry felcaao, 
OragoB, «•• eoaduetad by tha B.S. Saological 
Survey uaint an adaptation of Cha aachod m f f l i m i -
by Rareeasiao at al., (1984). Fraliaiaary iatar-
pratacioB of tha tTsvalciaa naiduala ravaala a 
rias of bith F-valoeity notarial coiaeidinc vith 
tha iimar ring fault ayatas of tha ealdara is cha^ 
oypar 2 ha. A aona of lo«ar P «9loeitiaa astaada 
daapar thaa 2 ka ia.tha eaatar of tha aaldara. 

ZRTBMWCTZOH 

Rawbarry Volcano ia a yeims. abiald volcano 
locatad in cantral Oragon about $0 ka aaat of tha-
axia of tba Caacada volcanic chain- (f igura 1 ) . 
KaeUad and SaMal (19S2) daacriba tha gaology of 
Rawbarry •olcano. Tha flanka of tha- ahiald ara 
vanearad m t h baaalt and baaaltic-aadaaitaeindar 
coaaa and flewa, tha youagaat having ^ 1 4 agaa of 
5S00 yaara. A 6-ka diaaatar ealdara ia praaaat 
at tha auBit and haa baan tha lecua of raeurring 
rhyolitic volcaniaa. during tha laat M O O yaara. 
Tha youagaat rhyolita ia 1350 yaara old aod 
vantad naar tha aoutham adga of tha caldera. 
Tha continuing rhyolitic volcaniaa is tha anaait 
ealdara ha* aad* it aa attraeCiva targat fer gae» 
thataal axploratioo aad auggaata that ailieie 
aagaa aay ba praaant in tha ahallew eraat banaath 
tha ealdara. 

Two gaotharaal walla drilled ia tha ealdara 
aneountarad high tsaparaturaa at ahallaw daptha. 
A 930-a wall drilled by the V.S. Caological 
Survey (D8CS) had a bottoa hola teaparatura of 
26S«C (SaiaMl, 19S1}. A 424-a wall drilled 
aaarar the caldera- ring faulta by Saodia Rational 
taberateriaa encouatered a aiailar bat alightly 
hotter teaparatura profile. Thia; patten lad 
H a c k at al. (19*4) to auggeat that thataal 
vatara were flowing away froa the ealdara riag. 
fault ayataa. The loeatieaa of aagaatie iatnr> 
aioaa, and the likely heat aoarca for the 
thataal water, era poorly nadaratood. Thay aay 
be naar the ring faulta, or deeper, with tha 
ring faulta aarving a s - eooduita! for tba water. 

NOTICE 

THIS REPORT LS ILLEGIBLE TO A DEGREE 

''HAT PRECLUDES S,\TISFACTORY REPRODUCTION 

Figure 1. Loeatioa of Rawbarry Volcano and 
aajor Caacada lange volcanea: volcano* (open 
triangle*), previoua aaiwaie refraction line* 
(daahed liaea), aad ahotpoiat* uaed is the 
correat atudy (atara). 

Tha OSes haa eoaduetad several aeiaaic 
atadiaa of Rewberry Voleaae to alueidate it* 
atructure aad to locate aagaa chaabara. Stauber 
at at., (MSS) did a taleseisaic V-residual atudy 
to asaaiae the cruet beneath the volcano to a 
depth of 40 te with a spatial raaolution ef 5-10 
ka. Figure 2 is a aortfawe*t-*ouchea*t ero«* 
aaetioB of the F-veloeity aodel obtaioed. The 
aain feature ia the aoae of high P-ve loci tie* 
beaaath tha ealdara extending froa within 10 ka 
of the aurfaee to 23 te depth. Stauber ct al. 
(19S5) ahow that theaa high valoeitie*> *ev*r*ly 
liait tha fraction of aagaa praaant in thi* 
voluae to leaa than a; few percent. They 
iatarpret the high F-valecitiaa to be caused by 
ouaarooa subaolichta aafie iatruaiaaa^ lodged in 
the cruat aa tha velcaao grew. 

•aat, to asaaiae the' ahallow atructure of 
the volcano, the OSCS eaadncted aa aaat-west 
eeiaaie refraction osperiaent eeroaa tba 
velcaao. A preliainary interpretation of the 
aeiaaic refraction profile (Stauber and Serge, 
19S4) ia ahown in Figure 3. Thia interptacacioo 
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Figaro 5; Pg raaidaala for 4 ahota reeardeS' at the Rewberry ealdora a m y . The valuea ara ia 
aaita: of hundredtha< of aeeoada aad> era coatowed at 0.1 a ia tarva la . AraM wi th reaiduala greater 
than 0.1 a and leaa thaa - 0 . 1 a are; iodicMed hy tho shodiag; The hoary dark l ioes ahow the 
ealdero r ing- feu l t ayataa. Dark arrawa-ahow the d i rect ioa of wove propagatioa aerooo the array. 
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f<K te. Righar deoaity aad higher ^ ^ o l o e i t y 
ore expected in c r y s t a l l i a a in t r aa ive bodiea due 
t e lower poroai ty aad lower glaaa eoateet than 
the aurrouodiag eatruaiva racka . Thia of feet ia 
c l ea r ly daaeast ra ted for the r i f t aaaaa of 
Kilauee volcana by t l l awor th aod Keyanagi (1977) 
and Sreylas e t e l . (1979). A soae of frequeat 
a a a l l in t rua ioas ia the upper few te arooad t t e 
r i ng fau l t ayataa a t Rewberry Voleaae ia aa 
a t t r a c t i v e candidate for the teat aeorea of t t e 
hot well water found in^ t t e ca lde ra . 

Tte aource ef t t e r h y o l i t i c aagaaa aroptad 
i a t t e ea ldara i s net eddressed wi th t h i s r i n g -
in t rus ion aode l . Tte t e l e s e i a a i e ^ r a a i d a a l 
experiaent ruled out t t e proaaaea of a aagte 
chea ter telow 5 te depth with diaaaaioaa of 3 te 
or g r e o t e r . Bowever, t t e deeper pe r t ioa of t t e 
low-velocity aona located i a tte^ canter of t t e 
caldera by the present study i s a peaaibla caad i -
date for a aaa l l s i l i c i c aagaa e h a a t e r . A foraal 
invars ioa of t t e present Pg and oido-aagle 
r e f l a c t i e n deta ia aaeded to evaluate th i a hypo-
t t e s i s (and ia undetwey). 

CORCUSIOHS 

Craoaltiaa: Qual i t a t ive analyais of t t e : 
r e s idua l p a t t a m a ebtaiaad Vy. •» 
a iaoa l aa i sa i c iaaging axpartaoat a t ' 
Voleane iad iea taa t ha t P-«*tac i ty aaai 
t t e - o r d e r of 30Z. are preaaat i a t t e afpar 5 te 
of th^ volcano. In p a r t i c u l a r , a r i ag of h igh-
ve loc i ty a a t a r i a l in t t e upper 2 te erouad tte:, 
caldera ring, f au l t ayataa ia iafarrod t o e z i a t 
and coincide with a dens i ty eaoaaly iafarrod by 
Criacea and Roberts (1983). A lew-veleei ty soae 
in t t e cen te r of t t e : c a U e r a ia^ iafarrod to-
extend soaswhat deeper t t e n t t e h igh-va lee i ty 
r ing aad i s a peaaibla aource regioa for t t e 
h i g h - a i l i c a r h y o l i t i c aagaas which have erupted 
in t t e ee ldera aeveral t i aaa . i a t t e^ laa t 6000 
yeors . 
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GENERAL GEOLOGY OF 
THE CASCADEŜ *» 

The central Oregon Cascade Range is separable into two 
physiographic provinces: (1) the Western Cascade Range—a 
deeply dissected, uplifted block of Miocene and older tuffs and 
lavas, and (2) the High Cascade Range—a relatively 
undissected pile of chiefly post-Miocene volcanic rocks (Fig
ure 2.1). Whereas great thicknesses of volcanic rock were 
accumulating in the area during Oligocene to Miocene time, 
the Cascade Range was not high enough until the Pliocene to 
deplete the prevailing westerly winds of their moisture and 
thereby to create semiarid conditions in eastern Oregon 
(Chaney, 1938; Williams, 1942). In the early Pliocene (5 to 4 
m.y. B.P.), rapid uplift and erosion of the central Western 
Cascades relative to the area now occupied by the High Cas
cades created an elevated mountain range in the western part 
ofthe province, thereby causing an effective rain shadow (e.g., 
Chaney, 1938; Williams, 1942, 1953; Taylor, 1980; Flaherty, 
1981). Deep valleys were rapidly cut into the elevated western 
part of the range, and by about 4 to 3 m.y. B.P., most of the 
relief and the drainage patterns which characterize the pre
sent-day Western Cascade physiographic province were well 
established (e.g., Thayer, 1936, 1939; Williams, 1942, 1953; 
Flaherty, 1981). Most of the present relief on the High Cas
cade Range did not exist until the Quaternary, when the 
majority of the High Cascade composite cones were built on a 
platform of voluminous mafic Pliocene lavas (e.g., Williams, 
1953; Taylor, 1980). 

These changes in the physiography of the central Cas
cades were accompanied by changes in the style of tectonic 
deformation and the overall composition ofthe volcanic rocks. 
During latest Eocene to earliest Miocene time, voluminous 
silicic ash flows and lesser amounts of black tholeiitic lava and 
calc-alkaline andesite, dacite, and rhyolite covered all of the 
area now occupied by the Western Cascades (e.g., Callaghan, 
1933; Thayer, 1937, 1939; Peck and others, 1964; White, 
1980a,c). At about the same time, similar but more alkaline 
lavas and tuffs were erupted from the area just east ofthe High 
Cascade Range (e.g., see descriptions of the western facies of 
the John Day Formation by Robinson and Brem, 1981). Dur
ing the middle Miocene, calc-alkaline andesite, basaltic 
andesite, and quartz-normative basalt flows were erupted 
(Thayer, 1936, 1939; Williams, 1953; Peck and others, 1964; 
Hammond, 1979, Hammond and others, 1980). Toward the 
end of the Miocene and beginning of the Pliocene, between 
about 9 to 4 m.y. B.P., eruption of olivine-normative basalt, 
basaltic andesite, and subordinate andesite and dacite from 
vents east of many of the earlier Cascade vents began. In the 
latter part of this episode, basaltic andesite to dacitic volca
nism became more common. When the volcanism became 
increasingly mafic, about 9 m.y. B.P., the local minor folding 
which characterized the middle Miocene north-central 
Oregon Ceiscades was replaced by normal faulting along north 
to northwest trends, and numerous northwest-trending dikes 
were injected (e.g., Hammond and others, 1980; Avramenko, 
1981; Priest and Woller, Chapters 3 and 4). 

Uplift of the Western Cascade Range in early Pliocene 
time was accompanied by additional north- to northwest-
trending normal faulting, especially at the present Western 
Cascade-High Cascade physiographic boundary. Major 
north-south faults form the eastern Ijoundary of the uplifted 
Western Cascade block in the McKenzie River-Horse Creek 
area (Taylor, 1980; Flaherty, 1981; Avramenko, 1981) and in 
the Waldo Lake area (Chapter 6). 

2 • See discussion of nomenclature in section on petrochemistry later 
in this chapter for a discussion of rock classification used here. 

Lineaments in the topography (e.g., Allen, 1966) and 
regional gravity anomalies (Couch and others, 1982a,b) sug
gest that similar faults bound the Western Cascade Range in 
other localities as well. The uplift, faulting, and development 
of most of the resulting erosional relief on the McKenzie 
River-Horse Creek escarpment occurred over a very short 
interval between about 5 and 3.4 m.y. B.P., according to 
Flaherty's (1981) data. Taylor (1980) concluded that most of 
the faulting on the east-facing McKenzie River escarpment 
and west-facing Green Ridge escarpment (Figure 2.1) proba
bly occurred between 5 and 4 m.y. B.P. He suggested that these 
faults bound a downfaulted block of the High Cascade 
province. 

This major faulting event in the early Pliocene was fol
lowed by voluminous eruptions of basalt and basaltic andesite 
in the High Cascade Range. Highly fluid diktytaxitic basalt 
flows which dominated the earliest eruptions frequently 
poured into the Western Cascade drainages, whereas the more 
silicic lavas were constrained by their higher viscosity to the 
low shieldlike platform that was developing on the present site 
ofthe High Cascade Range (e.g., Taylor, 1980). By Quaternary 
time, basaltic andesite composite cones were developing as the 
result of explosive volcanic activity along the central and 
western parts ofthe High Cascade province at the same time 
that effusive eruptions of basalt and basaltic andesite were 
continuing on the platform (Williams, 1953; Taylor, 1980). 
Intermediate to silicic composite volcanoes were built in the 
latter part of the Quaternary at Mount Hood, Mount Jeffer
son, Mount Bachelor, South Sister, and Mount Mazama, but 
basaltic eruptions continued in the surrounding platform (e.g., 
Williams, 1953; Taylor, 1980). The youngest eruptions in the 
High Cascade Range have been chiefly dacite to rhyodacite 
(e.g., South Sister, Mount Hood, and Mount Mazama) and 
basalt to basaltic andesite (the Belknap Crater and Sand 
Mountain flows). 

VOLCANIC STRATIGRAPHY 

Introduction 
A combination of time- and rock-stratigraphic units-has 

traditionally been used for regional stratigraphy in the Cas
cade Range (e.g., Wells and Peck, 1961; Peck and others, 
1964). Because of regional changes in the composition of 
volcanic rocks along the Cascades through time, certain inter
vals of geologic time are characterized by distinctive rock-
stratigraphic units. Ages of volcanic rock have been judged in 
the past by both radioirietric dates and relative degree of 
alteration, as well as by the tacit assumption that distinctive 
compositional types of volcanic rock characterize certain geo
logic times. Radiometric and compositional data from the 
present study suggest that the latter assumption is often, 
though not invariably, justified. 

Figure 2.3 summarizes regional and local stratigraphic 
units defined by various workers in the north-central Cas
cades and compares them to an informal system of time cate
gories used for this paper (Tables 2.1 and 2.2). The system 
used here provides a basis for discussion in this paper and is 
not intended to be used as formal usage or as a replacement for 
existing rock-stratigraphic nomenclature. It is based on 
breaks in time which, from mapping in the central Cascades, 
appear to correspond to broad changes in the overall composi
tion of volcanic sequences. This system avoids some of the 
confusion generated by previous usage of regional rock-strat
igraphic systems which sought to correlate particular type 
sections over unrealistically large distances along the Cas
cades. Terms such as "Sardine Formation," whose meaning, 
in terms of the age ofthe rocks concerned, is still debated (e.g., 
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Schlumberger Soundings near Newberry Caldera, Oregon 

by 

Robert J. Bisdorf 

INTRODUCTION 

In 1982 the U.S. Geological Survey made 21 Schlumberger soundings in and 

near Newberry Caldera in Oregon (fig. 1). The soundings were made as part of 

the U.S.G.S,'s Geothermal program. The purpose of the soundings was to find 

areas of possible geothermal potential and to map zones of hot water which 

have been detected by drilling (Sammel, 1981). 

Newberry Volcano, located about 40 km south of Bend, Oregon, is one of 

the largest Quaternary volcanoes in the conterminous United States. The 

volcano and its lava flows cover an area of greater than 1200 km . Paulina 

Peak (elevation 2434 m) is the highest remnant of the former mountain. The 

floor rocks and ejecta that form the volcano range in composition from 

basaltic to rhyolitic (Sammel, 1981). 

2 
The Newberry caldera (fig. 1) covers an area of about 45 km . All 

exposed rocks within the caldera are Quaternary in age. The present caldera 

floor is composed mainly of rhyolitic domes and flows of obsidian, basalt, and 

andesite (McLeod and others, 1981). Two lakes, Paulina and East, are located 

within the caldera. A line of hot springs occurs along the south shore of 

East Lake and a few springs occur on the north shore of Paulina Lake. 

In 1981 the USGS drilled a geothermal test well in the caldera floor, to 

a depth of 930 m. Water temperature at the bottom of the hole was 256° C. 

The upper 610 m of the hole was described as very permeable and the lower 320 

m as probably quite impermeable (Sammel, 1981). 
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The purpose of this report is to release the Schlumberger sounding 

data. Automatic inversions and a geoelectric cross section are also given and 

discussed. 

SCHLUMBERGER SOUNDINGS 

Figure 1 is a map showing the location, identifying number, and direction 

of expansion of the Schlumberger soundings. The Schlumberger soundings are 

numbered consecutively from Newberry 1 to Newberry 21. All the soundings were 

made along existing roads. Soundings were corrected for road curvature in a 

manner similar to that described by Zohdy and Bisdorf (1982). All the 

sounding data were automatically processed and interpreted (Zohdy, 1973; 

Zohdy, 1975) as shown in the graphs in the Appendix. The curves were 

interpreted on a Hewlett-Packard (HP) 9845B desk top computer using a program 

based on that of Zohdy (1973). The HP program was modified to use O'Neill 

coefficients (O'Neill, 1975) in place of Ghosh coefficients (Ghosh, 1971). 

For each sounding, the data in the Appendix include: 

1) A log-log plot of the field data points, in which the "0"'s represent 

the individual data points. The AB/2 electrode spacings, which were 

measured in feet, have been converted to meters. Each set of data 

points that was made with the same potential electrode spacing (MN) is-

connected with a solid line. Measurements were made at the fixed MN/2 

spacings of 2, 6, 20, 60, 200, and 600 feet. 

2) A tabulation of the AB/2 electrode spacings in meters and the 

corresponding apparent resistivities in ohm-m. 

3) A log-log plot of the output of the automatic inversion program in 

which: 

a) The continuous curve represents the shifted-digitized field curve 

(Bisdorf and Zohdy, 1979). 



b) The step-function curve represents the distribution of 

interpreted-true resistivity with' depth. 

c) The plus (+) signs represent points on the theoretical sounding 

curve for the given distribution of resistivity with depth. These 

points are given to show how well the interpreted model fits the 

shifted-digitized curve. 

4) A tabulation of the interpreted depths in meters and the interpreted 

resistivities in ohm-m. 

Soundings 1, 3, 18, and 19 had cusps that were obviously caused by 

cultural factors or current leakage.. These cusps were manually smoothed 

before interpretation. Soundings 2, 4, 5, 12, 15, 16, 17, 20 and 21 had cusps 

and other features including rapid decreases of apparent resistivity from a 

maximum on the sounding curve. Such features were manually smoothed so that 

the inversion program could better fit the undistorted portions of the 

soundings. Smoothed soundings have "-S" designations after the title on the 

sounding interpretation plots in the appendix. Sounding 7 was not expanded to 

the originally planned AB/2 spacing due to the effects of a buried telephone 

cable. 

GEOELECTRIC CROSS SECTION 

Figure 2 shows a geoelectric cross section constructed from the interpre

tation of the Schlumberger sounding data. The figure consists of two parts, a 

nonvertically exaggerated cross section, and the same cross section vertically 

exaggerated four times. The cross sections were generated in a manner similar 

to that described by Bisdorf (1982, pages 5 to 7). On the right hand side of 

the figure a scale is presented which relates interpreted resistivities with 

shades of gray. Darker shades indicate higher resistivities and lighter 

shades indicate lower resistivities. Triangles at the top of the cross sec-
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tions indicate sounding locations and the numbers above the triangles are the 

sounding numbers. 

Two factors need to be considered when interpreting the cross section. 

The first factor is that, due to the nature of the interpolation techniques 

used, anomalies not based on existing data may be generated between sounding 

locations. For example,, between, soundings 16 and 17 in the upper 100 m a 

lower resistivity area, is shown. This area is very much lower than the 

resistivities under soundings 16 and 17 would dictate. The second factor is 

the limited resolution of the plotter which produced the original plots. 

Because of its fixed resolution the xl and x4 cross sections were generated 

with a different number of vertical points. Therefore the xl cross section is 

only presented to show the layered structure of the. cross section and the x4 

cross section is presented to show the detail. 

On the top of the cross section the approximate location of the caldera 

rim is shown. The location of the USGS test well described by Sammel (1981) 

is shown where it projects onto the cross section. The well is located about 

1/4 mile southeast of this location (fig. 1). 

The generalized lithologic log of the test well (Sammel, 1981) indicates 

that the intermediate resistivity, 45 to 1000 ohm-m, materials could corre

spond to tuffs, breccias, rhyolite flows, and lacustrine or fluviatile sedi

ments. In the vicinity of sounding one, at a depth of about 600 m, the main 

rock type changes to dacite and basalt flows. Generally these rock types 

exhibit higher resistivities than the 45 ohm-m (or lower) value indicated by 

the interpretation of soundings 4, 5, and 1. The low resistivities could be 

indicative of a significant amount of alteration, large quantities of hot or 

saline water, or both. The temperature profile for the test well indicates an 

increase in temperature at about 680 m, thus the low resistivity zone seems to 

6 



correlate with the increasing temperature. A larger low resistivity zone at a 

depth of about 700 m is present under soundings 10, 6, and 12. The 

resistivity cross section does not indicate a hydrologic connection between 

the low resistivity areas in the upper 1.5 km, but this zone probably contains 

hot water. 

High resistivity material (>1000 ohm-m) is present in the upper 600 m 

along the flanks of the volcano, mostly outside the caldera. This material 

most likely consists of scoria and basalt or andesite flows. A thin (<100 m) 

layer of this material extends into the caldera from the east. 

SUMMARY 

The USGS test well has shown the presence of hot water in the Newberry 

Caldera. Schlumberger sounding interpretations correlate well with the drill 

hole indications of elevated borehole temperatures. Low resistivity zones can 

be assumed to be related to the presence of hot water or alteration zones. 

Another low resistivity zone not necessarily hydrologically related to the 

zone near the test well is present to the west and could contain significant 

amounts of hot water. 

High resistivity material up to 600 m thick was detected on the flanks of 

the volcano. High-resistivity materials do not occur in such large 

thicknesses inside the caldera. The high-resistivity unit either does not 

occur inside the caldera, or it has been altered. 
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APPENDIX 



NEWBERRY I 

IQ 100 10Q0 
SCHLUMBERGER ELECTRODE SPACING (flB/2), IN 

10000 
METERS' 

I 

i 

flB^S 
IN 

METERS 

3.35 
4.37 
o. 18 
9.14 
12.19 
9.14 
12.19 
13.29 
24.38 
38.48 
42,S7 
oa.9e 
38.48 
42. S7 
se.96 
91.44 

OBSERVED 
RESISTIVITY 
IN OHH-METERS 

iesee.ee 
7208.08 
3048.ae 
1588.88 
968.88 
1848.88 
1188.88 
s88.38 
345.38 
388.38 
73.38 
38.38 

268.88 
188.88 
73.38 
76.88 

flB>'2 
IN 

METERS 

9 1 , 4 4 
1 2 1 . 9 2 
1 3 2 . 3 8 
2 4 3 . 3 4 
384.38 
384.88 
4 1 9 . 7 1 
5 9 3 . 4 5 
3 8 9 . 4 1 
3 8 9 . 4 1 

1131 .71 
1692 .36 
2 2 6 7 . 7 1 
2 7 6 9 . 1 1 
3 2 9 7 . 6 3 
3 7 1 3 . 6 3 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

73.38 
76.38 
34.88 
75.88 
79.38 
75.38 
73.88 
73.38 
138.38 
138.38 
66.38 
541,88 
65.88 
62.88 
79.88 
79.38 

10 

http://iesee.ee


+ + + 
g pIGITIZED 
IS 

CflLCULflTED L A Y E R I N G NEWBERRY 1 - S 
mTT.i rrrrrr^t mrrtvt r ^ 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING. (FIB/2) , OR DEPTH IN METERS 

i 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

21 
31 
,46 
63 
99 
46 
11 
,98 

3.97 
6.83 
9.16 

13. 13 

28345.26 
19984.27 
19543.74 
28255.62 
22528.22 
20299.58 
9751.39 
2634.53 
358.58 
1238.29 
1422.66 
448.61 

INTERPRETED 
OEPTH 

IN METERS 

17.37 
24,31 
38.67 
68.23 
91.38 
137.35 
286.13 
381.62 
447.97 
657.84 
953.39 
1418.54 • 

1381417.54 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

72.29 
38.66 
68.53 
91.53 
72.48 
57.61 
73.38 
186.31 
92.63 
45.12 
26.55 
45.38 
171.69 
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0 0 0 
OBSERVED NEWBERRY 2 

10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING CAB/2), IN METERS 

I 

;i 

flB/2 
IN 

METERS 

3.85 
4.27 
6.13 
9. 14 
9. 14 
12. 19 
13.29 
24.33 
38.48 
30.48 
42.67 
68.96 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

7238.38 
7150.38 
6608.88 
5788.88 
6888.38 
5388.38 
4608.38 
4188.00 
3598.80 
3980.88 
3880.38 
2538.30 

flB'2 
IN 

METERS 

91.44 
91.44 
121.92 
132.38 
243.34 
384.38 
384.38 
426.72 
565.40 
334.35 
334.35 
1387.53 
1600.50 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

1580.30 
1660.00 
1188.08 
798.80 
588.00 
460.38 
473.08 
358.88 
228.38 
136.38 
133.38 
146.38 
55.38 
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+ + + 
§ DIGITIZED CALCULATED LAYERING NEWBERRY 2-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

38 
56 
32 
28 
76 
59 

3.79 
5.55 
3. 12 
11.90 

9357.34 
9355.97 
9346.42 
9339.19 
9379.93 
9493.39 
9423.10 
3433.89 
6787.45 
5974.26 
5598.59 

INTERPRETED 
DEPTH 

IN METERS 

17.34 
25.13 
36.79 
53.38 
75.76 
136.16 
159.13 
235.46 
331.38 
473.57 
6 93 .-68 

1888692.68 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

4165.31 
3818.65 
2716.80 
2183.19 
1384.61 
548.28 
662.73 
471.35 
285.31 
126.38 
93.59 
30.38 
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NEWBERRY 3 

10 100 1000 10000 
SCHLUMBERGER- ELECTRODE SPACING CAB/2), IN METERS 

^ 

flB/2 
IN 

METERS 

3.35 
4.27 
6. 18 
9.14 
9.14 
12.19 
18.29 
24,38 
38. 48 
38.48 
42.67 
68.96 
91.44 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

6358.38 
6218.88 
4400.80 
3760.88 
4858.08 
4858.38 
4658.38 
4988.08 
4708.08 
4988.08 
3550.30 
1988.38 
948.08 
1850.88 

flB/-2 
IN 

METERS 

121.92 
182.38 
243.34 
384.38 
384.38 
426.72 
689.68 
914.48 
914.40 
1219.20 
1328.38 
2438.48 
3848.08 
3657.68 
4267.28 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

492.00 
.203.38 
137.08 
124.08 
125.08 
114.08 
110.38 
187.08 
110.88 
95.08 
43.08 
52.08 
58.08 
48.08 
69.08 
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IS 
IS 
IS 
IS 

IJI 
QC 
U 
h -

^ 
A . 
I s 

Z I S 
l i s o -

UJ 

> 
i - i iS 
H I S 
01 — 
)-< 
Ul 

u 
IX 

IS 

+ + + 
IGITIZED 

::::p:5$;i 

L CALCULATED LAYERING NEWBERRY 3-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE-SPACING (AB/2), OR- DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

.21 

.31 

.45 

.67 

.98 
1.44 
2. 10 
3.30 
4.24 
6.37 
7.31 
11.70 

11345.32 
11539.13 
11311.37 
11088 
11588 
12225 
3968 
3311 
1927 
4826 

28462 
11795 

44 
12 
18 
33 
45 
99 
37 
32 
76 

INTERPRETED 
DEPTH 

IN METERS 

18.35 
27.28 
39.31 
57. 26 
33.87 
117.42 
161.48 
268.34 
389.23 
599.26 
371.61 
1277.38 

1881276.38 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

5174.14-
2158.36 
1326.42 
684.16 
319.99 
124.37 
38.46 
142.59 
247.52 
114.32 
42.31 
28.27 
51.64 
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0 0 0 
OBSERVED NEWBERRY 

10 100 1000 
SCHLUMBERGER ELECTRODE SPACING CAB/2), IN METERS 

10000-

flB/2 
IN 

METERS 

3.35 
4.27 
6.18 
9.14 
9.14 

12. 19 
13.29 
24.33 
30.48 
30.48 
42.67 
60.96 
91.44 
91.44 
121.92 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

5798.88 
3488.00 
1475.88 
588.38 
555.88 
326,88 
252.00 
235.30 
254.08 
277.88 
268.08 
258.38 
275.08 
235.88 
320.00 

flB/2 
IN 

METERS 

132.38 
237.74 
295.83 
295.35 
484.16 
539.48 
381.79 
1187.34 
331.79 
1107.34 
1689.Sl 
2246.99 
2804.16 
3197.OS 
3514.34 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

310.08 
231.00 
198.08 
199.00 
174.08 
208.38 
133.38 
33.30 
118.88 
79.88 
44.08 
42.00 
48.08 
43.08 
41.08 
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+ + + 
DIGITIZED CALCULATED LAYERING NEWBERRY 4-S 

•'•r'(-H r"""r 
-•••j-fj ^----f 

1 1 ^ 4^4 k y * * 4 4 « « a * « « * 4 • * V 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING CAB/2), OR DEPTH IN METERS 

I 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

28 
38 
44 
64 
94 
38 
88 
32 
39 

5.37 
7.72 
12.12 

9732.86 
9823.89 
9552.57 
9563.92 
18468.45 
9826.34 
5385.53 
2286.69 
359.38 
179. 16 
239.64 
479.28 

INTERPRETED 
DEPTH 

IN METERS 

17.93 
26.48 
39.53 
47.57 
76.60 
113.11 
176.66 
271.49 
408.38 
533.56 
312.17 
1250.22 

1081249.22 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

165.38 
104.69 
311.18 
1384.02 
453.74 
167.43 
97.44 
177.19 
226.68 
53.38 
20. 11 

• 44.38 
45.64 
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IS 

s 
Q 
IS 

0 0 0 
OBSERVED NEWBERRY 5 

0 1 
OC 

u 
h-
bJ 
I 

'^^-^-e-^ 

^ I S 

5? -r 

(Jl 
h-l 
01 

OC) 

z u 
QC 
IT 
Q. 
Q. 
IT 

N 
\ 

- ^ -

«i. 
^ . 

Gl, "0 

\ . 

\ 
I No Gt- Q 0-^Ci l 

I 

0/ 

10 100 1000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN 

10000 
METERS 

flB/2 
IN 

METERS 

3.05 
4.27 
6.18 
9.14 
12.19 
9.14 
12.19 
18.29 
24.38. 
30.48 
42.67 
38.48 
42.67 
68.96 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

6188.88 
5480.08 
5480.80 
5788.88 
4188,08 
5100.08 
3928.08 
2510.08 
1738.38 
1200.08 
358.00 
738.88 
558.88 
348.08 

flB/2 
IN 

METERS 

91.44 
91.44 
121.92 
132.38 
243.34 
384.38 
426.72 
384.38 
426.72 
609.60 
905.56 
1196.95 
1748.33 
2305.20. 
2803.36 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

178.88 
194.08 
135.00 
94.00 
74.00 
68.08 
70.00 
73.08 
32.08 
82.00 
75.38 
61.08 
43.80 
49.00 
65.08 
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I 

+ + + 
g DIGITIZED Q CALCULATED LAYERING NEWBERRY 5-S 

\ '•', \ : • I : • ! J : 1 

^ • • ; - ; . 4 " \ j . - - ; - . . ; . - ) . - ! - ^ ^ . ; 

• !; 1 • • : : • I 1 ; 1 

i{ii:::j:;uirui! 
;;; i : ; : I ; ; • 1 

:::|:|"::::;:t|....:pj:::;::l4;n: 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING, (AB/2), OR DEPTH- IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

4266.42 
4235.73 
4271.58 
4323.23 
4234.37 
4138.32. 
4598.42 
5514.04 
5648.47 
3888.38 
1433.63 
652.72 

1 
1 
2 
3 
5 
7 
10 
14 

24 
35 
51 
.75 
10 
62 
37 
46 
07 
44 
39 
22 

INTERPRETED 
DEPTH 

IN METERS 

21.61 
31.67 
40.48 
62.73 
94.63 
120.56 
191,50 
276.43 
438.09 
616.36 
309.68 

308888.60 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

1128.55 
621.38 
115.07 
227.77 
154.54 
24.30 
55.54-

213.36 
130.22 
25.37 
7.37 

115.71 

19 



0-^ 
NEWBERRY S 

10 100 1000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN METERS 

10000 

flB/2 
IN 

METERS 

3. OS 
4.27 
6,10 
9.14 
9.14 
12. 19 
13.29 
24.38 
38.48 
38.48 
42.67 
68.96 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

3608.00 
2450.00 
2250.08 
2858.80 
2858.88 
3288.00 
3150.08 
2600.00 
2400.30 
2500.30 
2060.00 
2125.00 
2168.80 

flB/2 
IN 

METERS 

91.44 
121.92 
132.38 
239.38 
388.23 
388.23 
413.38 
599.54 
391.54 
391.54 
1177.75 
1473.71 
1988.96 
2333.54 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

2288.88 
2458.08 
2500.00 
2133.00 
1950.00 
1969.00 
1408.30 
638.38 
239.08 
229.38 
112.38 
56.38 
29.38 
19.38 

20 



a s 
Q 
s 

Ul 
QC 
U . 
I— 

u 
T s 
r s 
I S 
o -

ui 
u 

> 
i - ( i3 

Ul — 

Ul 

u 
QC 

Q 

+ + + 
DIGITIZED CALCULATED LAYERING NEWBERRY S 

VTT1.%. 

m 

i-M 

;.l 

m 
1 • 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

I 
i :( 

•TI 

I 
i 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

.28 

.38 

.43 
,64 
.93 
.36 
,36 
.65 
.39 

12 
7.97 
12.23 

11 
88 

6896.26 
6322.36 
6513 
7112 
8899.57 
4528.78 
1134.97 
727.31 

6958.21 
7391.98 
6117.01 
2487.04 

INTERPRETED 
DEPTH 

IN METERS 

13.02 
27.10 
40.25 
58.76 
38.38 
132.12 
195.31 
277.14 
383.68 
570.56 
757.68 

1000756.60 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

1228.46 
1233.07 
2753.92 
3561.65 
2363.13 
2798.28 
1916.36 
659.77 
253.99 
266.93 
46.32 
14.61 

21 



0 0 0 
OBSERVED NEWBERRY 7 

10 100 1000 10000 
SCHLUMBERGER ELECTRODE' SPACING (AB/2), IN METERS 

flB/2 
IN 

METERS 

3.05 
4.27 
6.10 
9.14 
9. 14 
12.19 
13.29 
24.33 
30.48 
38.48 
42.67 
68.96 
91.44 
91.44 
121.92. 
182.33 
384,38 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

12308.80-
10800.00 
7450.08 
5650.00 
5900.08 
4888.88 
3688.38 
3200.08 
2450.00 
2388.08 
2688.08 
2760.88 
2828.88 
1918.08 
1300.00 
550.88 
416.00 

22 



iS -

s 
Q 
S 
iS 

Ul 
QC 
U 
I -

u 

% i S 

01 

u 

^ s 
S2 
I—I 
Ul 

u 
QC 

+ + + 
DIGITIZED CALCULATED LAYERING NEWBERRY 

s 
IS 

. . . . . . . . ^ . . * . . | , . . . , . . ; . . ^ . 4 . , ^ . .... 

::::::::p:i:;:pr;:j:|̂ ::::: 
i i.-|-j..H.|^ 

:::::::;J&:;:.:2:|K:;: :::: 

•• j — - ! " - • " ; - - ^ v [ — • 
1 1 • I I ; I I I 

........ J.....^...J.-_w.l.^_^^. .... 

— - r 

— ' ? 

a 

. . . j . 

f--f-H-H-||i [--fff-

..:..i.4... 

"ith 

i 
! * •' 

1 10 100 
SCHLUMBERGER ELECTRODE SPACING (AB/2), 

1000 10000 
OR DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

> -

.23 

.34 

.49 

.72 
1.06 
1.56 
2.25 
3.23 
4.72 

28704.94 
28646.29 
20623.52 
20943.78 
21191.04 
18199.41 
11577.73 
7260.01 
6609.55 

6.92 
. 9.38 
14.12 
21.41 
30.04 
45.47 
61.02 
74.36 
114.07 

1000113.07 

5632.57 
2967.09 
1898.79 
3716.99 
3383.42 
3302.72 
721.28 
139.66 
209.33 
443.96 

23 



NEWBERRY 8 

I 

10 
SCHLUMBERGER ELECTRODE 

flB/2--
IN 

METERS 

3 . 0 5 
4 . 2 7 
6 . 10 
9 . 1 4 
9 . 1 4 

1 2 . 1 9 
1 3 . 2 9 
2 4 . 3 8 
3 0 . 4 8 
3 8 . 4 8 
4 2 . 6 7 
6 8 . 9 6 
9 1 . 4 4 

OBSERVED 
R E S I S T I V I T Y 

IN OHM-METERS 

3 8 5 0 . 0 0 
2 2 8 0 . 0 0 
1 7 1 0 . 0 8 
1 3 8 0 . 0 0 
1 4 6 0 . 0 0 
1 4 5 0 . 0 8 
1 5 3 0 . 8 8 
1 3 2 0 . 0 0 
2 1 0 0 . 0 0 
2 1 1 0 . 0 8 
2 3 8 8 . 0 0 
2 5 0 8 . 8 8 
2 2 0 0 . 0 0 

100 1000 10E 
SPACING ( A B / 2 ) , IN METERS 

fl8/2 
IN 

METERS 

9 1 . 4 4 
1 2 1 . 9 2 
1 3 2 . 3 8 
2 4 1 . 7 1 
2 9 5 . 6 6 
4 0 6 . 9 1 
2 9 5 . 6 6 
4 0 6 . 9 1 
5 7 9 . 4 2 
3 6 5 . 0 2 
3 6 5 . 0 2 

1 1 5 9 . 1 5 
1 7 5 3 . 5 1 

OBSERVED 
R E S I S T I V I T Y 

IN OHM-METERS 

2 2 0 0 . 0 0 
2 4 2 0 . 0 8 
2 3 0 0 . 0 0 
2 6 6 5 . 0 0 
2 5 0 3 . 0 0 
1 5 0 2 . 0 0 
2 9 0 5 . 0 0 
1 7 3 9 . 0 8 
1 1 2 3 . 0 0 

5 3 7 . 0 0 
6 3 1 . 0 0 
3 4 2 . 0 0 

9 0 . 0 0 

2 4 



+ + + 
g DIGITIZED CALCULATED LAYERING NEWBERRY 3 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

r-

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

.22 

.32 

.47 

.69 

.01 

.48 

. 17 

. 12 

.39 
6.43 
9.53 

S414.4S 
5295.13 
5219.45 
5321.27 
5664.49 
5560.37 
3979.34 
1992.99 
926.15 
334.60 

2061. 11 

INTERPRETED 
DEPTH 

IN METERS 

12.65 
18.61 
28.30 
43.69 
65.31 
91.12 
136.03 
203.73 
293.34 
425.96 
631.10 

1000630,10 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

5047.45 
4252.38 
2758.16 
2126,33 
3878.76 
6818.58 
4947.36 
2266.35 
934.41 
620.75 
533.60 
34.24 

25 



0 0 0 
OBSERVED NEWBERRY 3 

I 

t , -

10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN METERS 

flB/2 
IN 

METERS 

3.05 
4.27 
6.10 
9.14 
12,19 
9. 14 
12.19 
13.29 
24.33 
38.43 
30.48 
42.67 
68.96 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

2080.08 
1588.88 
930.00 
860.08 
958.00 
770,00 
350.30 
1108.00 
1300.00 
1680.00 
1550.00 
1900.08 
2658.88 
3488.88 

flB/2 
IN 

METERS 

91.44 
115.21 
171.91 
233.78 
298.78 
298.78 
489.35 
590.09 
382.73 
382.70 
1088.14 
1336.43 
2174.14 
2753.26 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

3288.08 
3698.00 
3347.00 
4409.00 
4059.00 
4072.00 
3413.00 
2645.00 
1692.00 
1682.08 
1034.38 
257.38 
79.38 
46.00 

26 

*iS.-: 



+ + + 
S DIGITIZED CALCULATED LAYERING NEWBERRY 3 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2.), OR DEPTH IN METERS 

i 

INTERPRETED 
DEPTH 

IN METERS 

.13 

.26 

.39 

.57 

.33 
1.22 
1.76 
2.44 
3.52 
5.31 
7.38 
11.23 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

3688.46 
4347.34 
3743.14 
3352.98 
4146.95 
4441.19 
1737.62 
453.08 
286.02 
477.31 
797.41 
1271.35 

INTERPRETED 
DEPTH 

IN METERS 

15.43 
20.59 
26.36 
34.35 
54.00 
92.33 
149.31 
233.28 
356.24 
522.77 
574.73 

1888673.73 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

2876.00 
3513.27 
6710,40 
10105.15 
7147.16 
4428.67 
3169.34 
3531.98 
3236.24 
1114.42 
93.62 
36.28 

27 



NEWBERRY 10 

10 100 1000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN 

10000 
METERS 

-

flB/2 
IN 

METERS-

3.05 
4.27 
6. 18 
9.14 
9.14 
12. 19 
13.29 
24.38 
38.48 
42.67 
38.48 
42.67 
68.96 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

3780.00 
3980.08 
2268.08 
1778.88 
1680.00 
1450.00 
1200.00 
970.00 
345.00 
660.88 
1000.00 
790,00 
720,08 
640.08 

flB/2 
IN 

METERS 

9 1 , 4 4 
1 2 0 . 7 0 
1 3 1 . 9 7 
239.38 
2 9 6 . 8 3 
2 9 6 . 3 8 
4 1 6 . 3 5 
5 9 4 , 9 7 
3 7 5 , 0 8 

1 0 9 4 , 3 4 
3 7 5 . 0 3 

1 0 9 4 . 8 4 
1 4 4 3 . 4 1 
2 0 3 6 , 6 7 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

6 2 0 , 0 0 
578,00 
473,08 
308,88 
244,88 
268,38 
1 3 1 . 8 8 
1 2 3 . 0 8 

3 5 . 8 8 
6 8 . 0 0 

1 8 6 . 0 8 
7 5 , 8 8 
5 7 . 3 0 
4 0 . 0 0 

28 
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li 1—OIGITIZED CALCULATED LAYERING NEWBERRY 10 
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1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN-OHM-METERS 

-̂

.33 

.43 

.71 
1.04 
1.52 
2. 16 
2.86 
4.04 
6.29 
9.59 
14.23 

14422.22 
14337.35 
14774.02 
15112.94 
12142.13 
5562.95 
1658.62 
1199.12 
2658.42 
2449.26 
1497.62 

INTERPRETED 
DEPTH 

IN METERS 

28.25 
29.00 
44. 19 

. 65.19 
98.07 
137.79 
139.18 
231.60 
431.79 
641.98 
396.51 

000895.51 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

708.47 
450.24 
693.21 
1356,44 
766.12 
260.46 
115.03 
113.50 
144.36 
91,59 
35.25 
26,11 

29 



0 0 0 
OBSERVED NEWBERRY 11 

10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN METERS 

flB/2 
IN 

METERS 

3,05 
4,27 
6,10 
9,14 

12. 19 
9.14 
12.19 
13.29 
24.33 
30.48 
30.48 
42.67 
60.96 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

1150.08 
980.08 
988.88 
1358,00 
1720,00 
1600.00 
2100,00 
3080,00 
3800.00 
4600.00 
4550.00 
5350.08 
6358,38 
5480,00 

flB/2 
IN 

METERS 

121.92 
132.83 
121.92 
132,33 
242,01 
302.06 
302.06 
422. 15 
593.S3 
398.25 
1195.43 
398.25 
1195.43 
1737.96 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

5100.00 
4350.00 
4200.00 
3550.00 
3364.00 
2770.00 
3079.30 
1313.00 
1137.80 
416.00 
256.00 
521.08 
236,00 
78,00 

30 
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NEWBERRY 11 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (RB/2), OR DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

.22 

.33 

.48 

.70 
1.03 
1.31 
2.21 
3.24 
4.42 
5.61 
6.92 

1034.63 
1021.98 
1071.10 
1159,34 
1117,14 
814.44 
621.98 
398.35 

2076.33 
4538.71 
3834.58 

INTERPRETED 
DEPTH 

IN METERS 

3.75 
12.92 
21.77 
36.35 
59.20 
91.94 
139.91 
207.69 
301.43 
443,46 
631.75 

1000650.75 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

13297.78 
11198.30 
3406.37 
6170.31 
4693.02 
4275.32 
3703.04 
2109.63 
1048.29 
799.57 
544.33 
41,06 

31 



NEWBERRY 12 

10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN METERS 

flB/2 
IN 

METERS 

3,05 
4.27 
6,10 
9.14 
9.14 
12.19 
13.29 
24.38 
30.48 
30.48 
42.67 
53.52 
37.73 
37.78 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

900.00 
645.08 
588.88 
598.08 
628.88 
695.88 
348.00 
1075.00 
12S0.O0 
1230.00 
1650.00 
2068.00 
2609.08 
2931.08 

flB/2 
IN 

METERS 

121.92 
183.79 
235.61 
277.67 
277.67 
327.96 
459.94 
732.43 
843.69 
732.13 
343.69 
1337.53 
1924.31 
2491,74 
2970,28 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

4837.00 
4941.00 
4361.08 
3863.00 
4208,80 
3391.00 

• 1733.00 
576.00 
455.08 
445.88 
372.38 
153.88 
50.08 
27.08 
33.08 

32 
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NEWBERRY 13 

.10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN METERS' 

i 

flB/2 
IN 

METERS 

3.85 
4.27 
6.18 
9.14 
9.14 
12.19 
13.29 
24.33 
30.48 
30.43 
42.67 
68.96 
91.44 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

1388.88 
1858.88 
1878.00 
1275.08 
1218,80 
1358.88 
1888,88 
2238.38 
2500.30 
2550.00 
3088.00 
3123.80 
3458.80 
3588.00 

flB/2 
IN 

METERS 

121.92 
191.41 
248.49 
285.98 
235.98 
375.51 
541.63 
337.29 
337.29 
1086.61 
1417.32 
1955.60 
2505.15 
2816.05 
3831.95 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

3350.08 
3579.00 
3265,00 
2634,00 
2559,00 
2332,00 
1524.00 
691.00 
318.38 
488.38 
170.00 
123.08 
134.38 
93.00 
33,08 

&i^.. 

3 4 



+ + + 
DIGITIZED CALCULATED 

P I -
LAYERING NEWBERRY 13 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

I 

1 

INTERPRETED 
DEPTH 

IN METERS 

.29 

.42 

.62 

.91 
1.33 
1.95 
2.34 
4. 17 
6.05 
3.21 
10.94 
15.71 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

1503.68 
1514.21 
1534.23 
1537.29 
1410.12 
1088.63 
318.75 
901.38 
1543.99 
3018.20 
4949.15 
5046.39 

INTERPRETED 
DEPTH 

IN METERS 

23.97 
37.82 
56.68 
35.39 
127.77 
190.03 
273.53 
391.98 
506.20 
617.54 
989.30 
1610. 13 

1081689.13 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

4565.09 
4171.68 
3968.99 
4079.56 
4102.40 
3433.59 
2251.55 
1004.70 
252.30 
34.61 
124.13 
190.30 
13.63 

35 
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0 0 0 
OBSERVED NEWBERRY 14 

\ 

Sf 
I-

> 

Ul 
H-l 

Ul 
^ ( 
Qi 

u 
QC 
iX 
Q. 
0. 
CE. 

.±. 
10 100 1000 

SCHLUMBERGER ELECTRODE SPACING (AB/2), IN 
10000 

METERS 

4 

1 
^ 

flB/2 
IN 

METERS 

3.05 
4.27 
6.10 
9,14 
12.19 
9.14 

12. 19 
13.29 
24.38 
30.43 
30,48 
42,67 
60,96 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

3430,08 
2588,88 
2498.00 
2008.38 
1550.00 
2800.00 
2150.00 
1300.00 
710.88 
458.00 
480.08 
278.88 
188.08 

flB/2 
IH 

METERS' 

9 1 . 4 4 
9 1 . 4 4 

1 2 1 . 9 2 
1 7 9 . 2 2 
2 3 7 . 4 4 
2 9 9 . 9 2 
2 9 9 . 9 2 
4 2 8 . 0 1 
5 8 6 . 1 3 
3 6 9 . 2 9 

1 1 6 5 . 5 6 
1 1 6 3 . 3 6 
1 7 7 1 . 3 0 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

170.08 
155.00 
148.00 
135.00 
120.08 
119.88 
189.38 
93.38 
94.38 
188.00 
98.00 
79.00 
111.00 

3 6 
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DIGITIZED CALCULATED LAYERING NEWBERRY 14 

S 

1 •; L...J..,L.r/>A^t.---
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1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

f-

INTERPRETED 
DEPTH 

IN METERS 

.29 

.42 

.62 

.91 
1.33 
1.95 
2.36 
4.20 
6. 14 
3.36. 
12.44 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

2716.14 
2714.63 
2713.38 
2715.77 
2720.69 
2717.30 
2663.67 
2448.12 
1932.96 
1227.16 
611.43 

INTERPRETED 
DEPTH 

IN METERS 

16.76 
22.52 
33.66 
52.54 
30.39 

122. 11 
130.55 
268.00 
401.50 
597.97 
386.13 

1000883.10 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

229.71 
97.3S 
99.35 
122.36 
121.63 
99.14 
67.91 
60.20 
75.79 
79. 10 
36,57 
197.31 

0 37 

K̂ &-



NEWBERRY 15 

I 

10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN METERS 

fl8/2 
IN 

METERS 

3.05 
4.27 
6,10 
9. 14 
9.14 
12.19 
13.29 
24,33 
30.48 
30.48 
42.67 
60,96 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

16208.00 
26300,08 
38880,00 
16888.88 
14888.38 
18888.38 
7388.80 
5500.00 
4708.00 
5500.00 
4000,08 
3688.80 
2488.80 

ftB/2 
IN 

METERS 

91.44 
121.92 
182.33 
243,84 
384.38 
384.38 
426.72 
689.68 
914.48 
914.48 
1219.28 
1328.38 
2438.48 
3048.08 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

2488.38 
2258.88 
1325.88 
1738.88 
1548.00 
1550.00 
1000.00 
740.00 
350.00 
300.00 
260.08 
200.00 
160.00 
133.00 

38 



IS -)• + + 
Q DIGITIZED CALCULATED LAYERING NEWBERRY 15-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

.23 

.34 

.49 

.72 
1.06 
1.56 
2.23 
3.35 
4.36 
b 
9 
14 

78 
44 
12 

34488.84 
34395.33 
34315.36 
34287.83 
34388.11 
35256.77 
36387.46 
32445.85 
20025.03 
3719.20 
4729.45 
5886.73 

INTERPRETED 
DEPTH 

IN METERS 

21,13 
38.78 
44.98 
66.19 
98.24 
147.29 
213.36 
313.61 
435.33 
619.81 
933.48 
1411.68 

1001410.60 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

5504.01 
3061.98 
2235.26 ' 
1815.46 
1688.63 
1797.85 
1438.68 
745.16 
333.38 
215.36 
259.42 
213.24 
33.38 

39 



NEWBERRY 16 

10 .100 1000 
SCHLUMBERGER ELECTRODE SPACING (.RB/2), IN 

10000 
METERS 

flB/2 
IN 

METERS 

3.35 
4.27 
6,10 
9.14 
9.14 
12.19 
18.29 
24.38 
30.48 
42.67 
30.48 
42.67 
60,96 
91,44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

51000,00 
41500,00 
31000,08 
17888,80 
19888.88 
12888.88 
7000.00 
5000.00 
4250.00 
3000.00 
6000.00 
3600.00 
2700.00 
3100.00 

flB/2 
IN 

METERS 

9 1 , 4 4 
1 2 1 . 9 2 
182.38 
243.34 
304.30 
304.30 
4 2 6 . 7 2 
6 0 9 . 6 0 
9 1 4 . 4 0 
9 1 4 . 4 0 

1219 .20 
1 3 2 3 . 3 0 
2 4 3 3 . 4 0 
3048.00 
3 6 5 7 . 6 0 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

3400.00 
3440.00 
3500.00 
3200,08 
3300,00 
3200,00 
2700,00 
2900,00 
1500.00 
1500.00 
725.00 
500.00 
300.00 
273.00 
194.00 

40 



+ + + 
SITIZED CALCULATED LAYERING NEWBERRY IS-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING ( A B / 2 ) , OR DEPTH IN METERS 

i . 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

64741.59 
66219.35 
67026.74 
61097.43 
60864.37 
91331.97 
117798.06 
58902.91 
13324.11 
5621.53 
6188.51 

12.77 15642.24 

1 
2 
3 
4 
5 
3 

21 
31 
45 
67 
98 
42 
83 
81 
13 
56 
27 

INTERPRETED 
DEPTH 

IN METERS 

13.43 
24.50 
38.92 
55.84 
37.02 
131.94 
198.46 
296.91 
441.77 
615.25 
755.92 
1136.67 

1001133.6? 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

3788.67 
938.32 

2761.73 
7302.37 
3698.37 
2586.32 
2487.56 
3330.28 
3227.93 
306,77 
109.35 
285.90 
166.76 

41 



NEWBERRY 17 

10 
SCHLUMBERGER 

100 
ELECTRODE SPACING 

1000 
( A B / 2 ) , IN 

10000 
METERS 

flB/2 
IN 

METERS 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

flB/2 
IN 

METERS 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

I 3.05 
4.27 
6. 10 
9, 14 
9. 14 
12.19 
13.29 
24.33 
30.48 
42.67 
30.48 
42.67 
68.96 
91.44 

23588.88 
24888.88 
23688.88 
17588.88 
21800.88 
14000.00 
6000.00 
3780.00 
3400.00 
3500.00 
4000.00 
3700.08 
4188.88 
4000.00 

91.44 
121.92 
132.38 
243.34 
304.30 
304.30 
426.72 
609.60 
914.40 
914.40 
1219.20 
1328.30 
2438.40 
3048.08 
3657.68 

4288.80 
4550.00 
5088.00 
4300.00 
4600.00 
4800.00 
4500.00 
3700.00 
2350.00 
2500.00 
2250.00 
900.00 
500.00 
390.00 
300.00 

f ^ 

42 



IS + + + 
I DIGITIZED CALCULATED LAYERING NEWBERRY 17-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

INTERPRETED 
DEPTH 

IN METERS 

.21 

.31 

.45 

.67 

.98 
1.44 
2.08 
2.92 
4.37 
6.21 
7.39 
10.59 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

33399.50 
32992,74 
34162,30 
34647.37 
31494.31 
30423.21 
44791.02 
71947.53 
46634.99 
14260.02 
2422.71 

• 1108.26 

INTERPRETED 
DEPTH 

IN METERS 

1^.08 
26,71 
41.09 
62.28 
91.39 
137.53 
204.78 
303.31 
440.01 
623.22 
912.27 
1297.26 

1001296.26 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

5924.39 
6199.01 
3996.98 
5248.35 
7254.29 
6144.44 
5631.37 
5098.46 
2693.32 
1325.26 
1136.54 
567.95 
209.91 
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NEWBERRY 18 

10 100 1000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN 

10000. 
METERS 

! 

flB/2 
IN 

METERS 

3. OS 
4.27 
6.10 
9.14 
9. 14 

12. 19 
18.29 
24.33 
30.48 
42.67 
30,43 
42,67 
60.96 
91.44 
121.92 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

13900.00 
20000.00 
21230,00 
23000,00 
24000,00 
23950.00 
24300.00 
28000.00 
29080.00 
22000.00 
25000.00 
19008.88 
12888.38 
5888.88 
3968.00 
12008.00 

flB/2 
IN 

METERS 

1 2 1 . 9 2 
132.88 
243.34 
384.38 
426,72 
3 8 4 . 3 8 
4 2 6 . 7 2 
6 8 9 . 6 8 
9 1 4 . 4 8 

1219 .20 
9 1 4 . 4 0 

1 2 1 9 . 2 0 
1328.80 
2438.40 
3048.00 
3 6 5 7 . 6 0 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

6000.08 
3800.08 
3360.00 
7200.00 
7500.00 
3400.00 
3500.00 
3700.00 
3750.00 
2600.00 
2500.00 
1700.00 
650.00 
317.00 
265,00 
373.00 
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4- -)- + 

DIGITIZED CALCULATED LAYERING NEWBERRY 13-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

.13 
26 
,38 
,36 
,32 
20 
76-
56 
75 

5.52 
3. 10 
10.98 

14063.13 
13976.31 
14391.76 
14271.37 
14016.83 
13462.42 
14579.62 
18172.98 
18749.63 
15334.72 
13940.13 
42626,45 

INTERPRETED 
DEPTH 

IN METERS 

13,30 
23,8S 
33.65 
46.73 
69.73 
103,12 
134.36 
234.93 
313.90 
489.99. 
714.60 
921.48 

1000920.48 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

42427.31 
17096.06 
5699.64 
2439.23 
2372.63 
1514.37 
1223.35 
2751.76 
7334.45 
3387.11 
1847.69 
183.27 
191.71 
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Q 
S 
IS 
IS 
IS 

0 1 -
QC 
U 
I -
Ui z 

0 0 0 
OBSERVED 

r — * . 
NEWBERRY 19 

10 
SCHLUMBERGER' ELECTRODE 

100 
SPACING 

1000 
( A B / 2 ) , IN 

10000 
METER; 

flB/2 
IN 

METERS 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

flB/2 
IN 

METERS 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

I 
1 

ii 

3.85 
4.27 
6. 18 
9. 14 
9. 14 
12. 19 
13.29 
24.38 
38.48 
38.48 
42.67 
68.96 
93.57 

98888.38 
77088.00 
30080.80 
70000.00 
70000.00 
60000.00 
44000.00 
22000.00 
13500.00 
16000.00 
3300.00 
2208.08 
2379.00 

93.37 
123.14 
194. 18 
231.95 
231.94 
330.70 
281.94 
380.70 
542.24 
335.15 
335. 15. 
1136.29 
1693.60 

2721.00 
2781.00 
3834.80 
3627.30 
5993.38 
4967.38 
2695.00 
1915.00 
1305.00 
445.00 
626.30 
558,00 
319.00 
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+ + + 
LAYERING NEWBERRY 19-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE .SPACING (AB/2), OR DEPTH IN METERS 

i 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

16 
24 
33 
,31 
73 
10 
53 
33 

3.44 
5.36 
7.36 

80983.32 
32316.62 
93336.18 
83708.00 
67352.16 
78223.39 
127368,32 
111534.94 
75661.53 
98318.42 
132667.84 

• INTERPRETED 
DEPTH 

IN METERS 

10.32 
14.66 
17.98 
27.21 
40.32 
50.79 
34.74 
134.79 
206.20 
316.94 
473.59 

1000477.59 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

62273.33 
9277.38 
681.27 
691.52 

4868.63 
11983.71 
4436.66-
1775.16 
1339.68 
1406.38 
1130.99 
203.39 
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NEWBERRY 20 

10 100 1000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), IN METERS 

10000 

flB/2 
IN 

METERS 

3.OS 
4.27 
6.10 
9. 14 
9.14 
12.19 
13.29 
24.38 
30.48 
42.67 
30.48 
42.67 
61.87 
38.70 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

20208.88 
17508.08 
13288.00 
9208.08 
18888.88 
6588.38 
3000.00 
1600.00 
1200.00 
1175.00 
1540.00 
1325.08 
2195.08-
2524.08 

flB/2 
IN 

METERS. 

38.78 
111.25 
179.33 
228.98 
278.97 
278.97 
366.06 
535.23 
322.05 
322.05 
1113.92 
1650.49 
2125.98 
.2725.22 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

2679.00 
24S8.O0 
3205.00 
2829.00 
2171.00 
2282.38 
1521.08 
1240.00 
372.00 
929.00 
654.00 
234.00 
193.30 
162.00 
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g DIGITIZED LAYERING NEWBERRY 20-S 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

INTERPRETED INTERPRETED 
DEPTH RESISTIVITY 

IN METERS IN OHM-METERS 

1 

,23 
,34 
,50 
,73 
,07 

1.57 
30 
36 
93 

7. 15 
9.60 
11.76 

38932.03 
30563. 14 
30476.69 
31445.45 
32797.42 
29569.75 
21631.53 
17296.75 
16350,34 
10695.46 
2308.09 
236.09 

INTERPRETED 
OEPTH 

IN-METERS 

13.25 
25.36 
31.95 
49. 14 
32.20 
131.74 
201.60 
306.66 
463.44 
659.36 
378.37 

1000877.37 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

541.16 
3419.90 
3139.36 
3413.32 
3653.99 
2097.03 
1262.91 
1177.43 
1133.35 
379.04 
37.71 
142.97 
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IS 
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0 0 0 
OBSERVED NEWBERRY 21 

i—iS 

Ul 
H-l 
01 
U S 
IZQ 

s 

UJ 
QC 
CE 
Q.-
Q. 
IT 

Q 

10 100 
SCHLUMBERGER ELECTRODE SPACING 

1000 10000 
(AB/2), IN METERS 

flB/2 
IH 

METERS 

3.05 
4.27 
6.10 
9,14 
9.14 
12. 19 
13,29 
24.38 
30.48 
38. 48 
42.6? 
6B.96 
91.44 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

43500.00 
43080.00 
32500.00 
24580.00 
28800.00 
25500.00 
23000.00 
25000.00 
22700.08 
27408.08 
17988.88 
16588.88 
9288.88 

flB/2 
IN 

METERS 

91.44 
121.92 
182.38 
243.34 
384.38 
384.38 
426.72 
689.68 
914.48 
914.48 
1219.28 
1323.38 
2433.48-
3848.08 

OBSERVED 
RESISTIVITY 
IN OHM-METERS 

3988.00 
4800.00 
3000.00 
3200.00 
3000.00 
3100.08 
2258.00 
1400.00 
900.00 
1000.30 
620.00 
350.00 
400.00 
500.00 

50 



NEWBERRY 21-S 

• 

• 

i 

» 

» 

1 

•" 

- • 

- •; 

^ -. 

— 

^ 
» ^ . 

t:- -

^ I r ^ m^^A 

1 10 100 1000 10000 
SCHLUMBERGER ELECTRODE SPACING (AB/2), OR DEPTH IN METERS 

INTERPRETED 
DEPTH 

IN METERS 

.18 

.26 

.38 

.56 

.31 
1, 13 
1.62 
2.44 
3.34 
5.23 
7.33 
11.49 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

46682.01 
49037.91 
45011.97 
40410.61 
50636.00 
96760.21 
108848.93 
53299.27 
25667.88 
24375.24 
32998.56 
19881.27 

INTERPRETED 
DEPTH 

IN METERS 

16.99 
24.69 
36.78 
50.59 
67.40 
103.58 
158.36 
236.74 
356.48 
516.58 
632.63 
394.36 

1000893.36 

INTERPRETED 
RESISTIVITY 
IN OHM-METERS 

19031.63 
38429.36 
22808,73 
5859.38 
1386.18 
3235.07 
3544.59 
2232.90 
2650.33 
1219.00 
127.73 
105.99 
908.14 

51 



I 
•1 

UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Time-Domain Electromagnetic Soundings of Newberry Volcano, 

Deschutes County, Oregon 

by 

David V. Fitterman 

Open-File Report 83-832 

4 November 1983 

This report is preliminary and has not been reviewed 
for conformity with U.S. Geological Survey editorial 
standards. Any use of trade names is for descriptive 
purposes only and does not imply endorsement by the 
U.S. Geological Survey. 



Introduction 

A time-domain electromagnetic (TDEM) survey of Newberry Volcano, Oregon 
was carried out during July 1983 as part of a research project funded by 
Department of Energy in conjunction with the USGS, Geothermal Program. 
Nineteen TDEM soundings were made using a central induction loop configuration 
at locations shown in Figure 1. This report describes the results of layered 
earth inversions. 

Newberry Volcano is a large Quaternary volcano located about 40 km south 
of Bend, Oregon (MacLeod and Sammel, 1982). The flanks of the volcano are 
composed of basaltic flows, andesitic to rhyolitic tuffs, and alluvial 
sediments. The summit caldera, which contains Paulina and East Lakes, is 
interpreted as being a collapse feature formed after the eruption of large 
volumes of tephra. 

In 1981 the USGS completed a 932 m deep drill hole in the caldera; 
temperatures as high as 265°C were encountered (Sammel, 1981; MacLeod and 
Sammel, 1982) . The demonstrated occurrence of such high-temperature water has 
caused an increase in geothermal exploration activity in the vicinity of 
Newberry Volcano. 

Field Procedure and Equipment 

TDEM measurements were made using a SIROTEM II system (Buselli and 
O'Neill, 1977). The SIROTEM system injects a bipolar, square-wave current 
into a transmitter loop. When the current is turned off, the voltage induced 
in a receiving coil located at the center of the transmitter loop is 
recorded. The SIROTEM system records and stacks the transients from a large 
number of current turn-offs, and reports the averaged voltage-current ratios. 

Square transmitter loops 457 m, 229 m, and 152 m on a side were used. 
The receiver coil was an eight turn 38 m x 38 m loop (receiver .coil moment 
Mj. = 11,613 turn-m^) situated at the center of the transmitter loop. Four to 
six runs, consisting of 2,048 transients per run, were made at each site. The 
polarity of the receiver coil was reversed on alternate runs to reduce 
instrumental noise. 

At several locations, an external transmitter built by the USGS was used 
to increase transmitter current to about 12 amperes, which is about three 
times the current delivered by the SIROTEM transmitter. The higher current 
made it possible to record the transient with an acceptable signal-to-noise 
ratio at later times, thereby gathering information from greater depths. 

Data Preparation 

The recorded voltage-current ratios were converted to late stage apparent 
resistivity (Kaufmann and Keller, 1983, p. 457) using the formula 

U 2y L^M 2/3 

~ TiTt ^ 5t V/I-* 



where y^ is the free space permeability, L is the length of a side of the 
transmitter loop, Mj. is the receiver loop moment, t is time since current 
shutoff, and V/I is the voltage-current ratio (all in SI units). Data from 
several runs were averaged and converted to apparent resistivity. Data from 
the first two SIROTEM channels were not used because they appeared to be 
noisy. Late-time data were rejected when the data appeared to be noisy and 
the apparent resistivity curves no longer behaved smoothly. Data obtained 
using the external transmitter were combined with data from the internal 
transmitter to obtain longer data records with less noise. 

Inversion of Soundings 

Initial models for the data were obtained by curve matching using a 
catalog of two-layer models (Kaufmann and Keller, 1983). These models served 
as starting points for a non-linear least squares inversion by computer 
(Anderson, 1982). Best-fit two and three layer models were found for each 
sounding. If the three layer model did not provide a significantly better fit 
than the two-layer model, then the three-layer model was rejected. 

Results 

Results of the inversions are presented in Figures 2 through 19. Figures 
2a through 19a contain the output from the inversion program. This consists 
of the sounding title, the effective transmitter loop radius (A = ii~^'^L), and 
a list of the model parameters held fixed. For all models the . SHIFT 
parameter, which is a scaling factor, has been set to 1.0. The next line of 
the output specifies the type of convergence criteria which terminated the 
inversion. See Dennis et al. (1979) for a discussion of the convergence 
criteria. 

The first table contains the observed (OBS.Y(I)) and calculated (CAL) 
apparent resistivities, and the residual (RES), _i_._e_. the difference between 
the observed and calculated apparent resistivity. The residual is also 
expressed as a percentage of the calculated resistivity. The last column 
(X(I,1)) gives the time. The line following this table gives the RMS error of 
the fit. 

The next table is the parameter correlation matrix. This provides a 
measure of the interdependence of the model parameter estimates. A high 
correlation between parameters indicates that only their ratio can be 
determined, while a high inverse correlation between parameters means that 
only their product can be resolved. Only the lower half of the symmetric 
correlation matrix is shown. The column of integers to the left gives the 
parameter nunber. It corresponds to the columns of integers in the following 
two tables. As an example, if we consider the second entry in the first 
column of any given correlation matrix, this will be the correlation between 
the second and first unconstrained model parameters. 

The third table gives the model parameter estimate (FARM SOL.), the 
standard deviation in the parameter estimate (STI)_ERROR), the relative error 
which is the standard deviation divided by the model parameter (REL__ERROR), 
and the percentage relative error (% ERROR). The column of integers to the 
left gives the parameter nunber. 



The last table gives the final model parameter estimates: parameter 
number and name, layer conductivities and resistivities, layer thicknesses, 
and depths to the bottom of each layer. All units are SI. 

Figure 2b through 19b present the observed apparent resistivity (circles) 
and the computed model apparent resistivity (solid line) as a function of 
time. The actual model resistivities as a function of depth are given in 
Figures 2c through 19c. 

The RMS error of the models ranges from 1 to 14% with most errors less 
than 10%. The percentage error of the layer thickness estimates is smaller 
than the percentage error of the conductivity estimates. The second layer 
conductivity is usually resolved to better than 5%. In a few cases, the first 
layer conductivity is not well resolved, most often when the first layer is 
very resistive. 

Using the inversion results, three cross sections were constructed (AA', 
BB', and CC; see Figure 1). The first (A-A', Figure 20) rims along an east-
west line through the caldera. The second (B-B', Figure 21) goes north-south 
just west of the westem edge of the caldera. The third (C-C, Figure 22) 
goes north-south just to the west of the eastern caldera wall. 

Discussion 

The east-west profile A-A' (Figure 20) can be divided into three 
regions. The western boundary, which lies between stations 5 and 18, is 
slightly west of the caldera rim and a probable ring fracture (MacLeod and 
Summel, 1982). The eastern boundary, lying between stations 17 and 16, 
corresponds to the inner caldera rim and the caldera rim fracture (MacLeod and 
Sammel, 1982) . 

The western region is characterized by a resistive (>300 ohm-m) near-
surface zone with a thickness of 300 to 500 m, underlain by a conductive 
basement with resistivities in the range 16 to 61 ohm-m. The basement becomes 
more conductive in the direction of the caldera. 

The eastern region, which is near or outside of the caldera, has a very 
resistive first layer (2,500 to 4,300 ohm-m). The resistive zone thickens 
from 440 m at station 16 on the west to 500 m at station 11 on the east. The 
second layer is a conductive zone with resistivities of 39-53 ohm-m; this.zone 
is similar to the near-surface layer on the eastern edge of the caldera. The 
electrical basement below station 16 is even more conductive (10 ohm-m). 

The central region, which roughly corresponds to the caldera, is composed 
of a first layer that has resistivities of 56 to 190 ohm-m and which varies.in 
depth from 270 to 430 m. Station 17 was interpreted as a three-layer section, 
but the first two layers are comparable to the first layer at the other intra
caldera stations. A conductor having resistivities of 2 to 31 ohm-m underlies 
the caldera floor and bulges upward between stations 1 and 4. The first layer 
corresponds with the fragmental rocks seen to a depth of 500 m in USGS test 
hole Newberry 2; the deeper conductor corresponds to the flows and associated 
breccia below 500 m depth (MacLeod and Sammel, 1982). 



The western profile B-B' (Figure 21) is similar to the western end of the 
east-west profile. A resistive surface layer (210 to 730 ohm-m) overlies a 
conductor (12 to 62 ohm-m). The depth of the conductor varies from 430 to 690 
m. The conductor rises below station 2, which is near a hole being drilled by 
Union Oil Company. 

The eastern profile C-C (Figure 22) is more complicated. The 
interpreted section at station 12 resembles the intra-caldera sections shown 
in figure 20. Stations 16 and 13 show a very resistive first layer underlain 
by progressively more conductive material; a section similar to that of 
station 11 (Figure 20), which is located east of the caldera. The electrical 
section at station 10 is similar to the section to the west of the caldera 
(see Figure 20). 

The TDEM soundings at Newberry Volcano indicate the presence of a 
conductor at depth which becomes shallowest within the caldera. The overlying 
material is more resistive, but falls into three categories: moderately 
conductive inside the caldera, moderately resistive to the west of the 
caldera, and very resistive to the east of the caldera. 
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<.NLSTCI2>: Newberry Crater 
A= 0.257900E+03 
PARAMETERS HELD FIXED: 13= 4 
4.**** X-CONVERGENCE **•*• 

NB-1 2 layer 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

QBS. 
1820 
1590 
1420 
1240 

0.1090 
0.9830 

9000 
7880 
7470 
6980 
6440 
6050 

0.5970 
0.5430 

RMSERR= 

0, 
0, 
0, 
0, 

0, 
0, 
0, 
0, 
0, 
0, 

Yd) 
00E+03 
OOE+03 
00E + 03 
00E+03 
OOE+03 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
0.1567 

CA 
,18 
,15 
,14 
,12 

0.10 
0.96 
0, 
0, 
0, 
0, 
0, 

86 
82 
75 
69 
64 

0.60 
0.58 
0.54 
1S40E 

0539E+03 
9708E+03 
3564E+03 
4469C+03 
7754E+03 
902SE+02 
4078E+02 
1539E+02 
6246E+02 
0392E+02 
3324E+02 
8401E+02 
0973E+02 
8513E+02 
+ 01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 0.3587E+00 O.lOOOE+01 
3 0.5697E+00 0.7172E+00 

RES 
146E+01 
708E+00 
156E+01 
469E+00 

0.125E+01 
0,140£+01 
0.159E+01 
,335£+01 
,925E+00 
,761E+00 
,676E-01 

-0.340E+00 
0,160E+01 

-0.551E+00 

0, 
- 0 , 
- 0 , 
- 0 , 

- 0 , 
- 0 , 

0, 
0, 

%RES. 
0 . 8 0 9 1 5 

• 0 . 4 4 3 0 7 
• 0 , 1 0 8 9 4 
• 0 . 3 7 7 1 5 
0 . H 5 6 0 
0 . 1 4 4 1 8 
0 . 1 8 0 0 9 

•0 .40824 
• 0 , 1 2 2 2 6 
0 . 1 1 0 1 9 
0 . 1 0 5 0 6 

•0 .55898 
0 . 2 7 5 8 6 

• 0 . 1 0 0 5 0 

ERR 
7E+00 
6E+00 
4E+01 
6E + 00 
2E + 01 
5E + 01 
5E + 01 
8E + 01 
9E+01 
9E + 01 
2E + 00 
OE+00 
8E+01 
3E + 01 

0, 
0, 
0, 
0, 

X(I,1 
,12000 
16000 
20000 
,26000 

0.34000 
0.42000 
0.50000 
0.58000 
0.70000 
0.86000 
0.10200 
0.11800 
0.13400 
0.15800 

) 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-01 
OE-01 
OE-01 
OE-01 

0,1000E+01 

**PARM-SOL, 
1 0.5998e-02 
2 0.3872E-01 
3 0.3730E+03 

STD.ERROR 
0.1449E-03 
0.6775E-03 
0.2166E-02 

REL-ERROR 
0.2416E-01 
0.1750E-01 
0.5806E-05 

% ERROR ** 
0.2416E+01 
0.1750E+01 
0,5806E-03 

PARAMETER NAME 
1 SIGMAC 1) = 
2 SIGMAC 2) = 
3 THICKC 1) = 
4 SHIFT = 

FINAL SOLUTION 
0.59982953E-02 
0.38715161E-01 
0.37302838E+03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0.16671404E+03 
2 0.25.829674E + 02 

LAYER DEPTH 

0.37302838E+03 

2a 
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<NLSTCI2>: Newberry Crater NB-2 2 layer 
A= 0.257900E+03 
PARAMETERS HELD FIXED: 13= 4 
*•••* X-CONVERGENCE •*•** 

I 03S.YCI) CAL RES %RES.ERR X(I,1) 
1 0.336000E+03 0.328380E+03 0.762E+01 0.232039E+01 0,120000E-02 
2 O.270000E+03 0.279927E+03 -0.993E+01 -0.354645E+01 0,160000E-02 
3 0.243000E+03 0.243790E+O3 -0.790E+00 -0,323934E+00 0,200000E-02 
4 0.205000E+03 0.202656E+03 0.234E+01 0.115665E+01 0,260000E-02 
5 0.171000E+03 0,168195E+03 0,281E+01 0,166785E+01 0,340000E-02 
6 0,147000E+03 0.146398E+03 0.602E+00 0,411096E+00 0.420000E-02 
7 0.130000E+03 0.1i0043E+03 -0.430E-01 -0.330302E-01 0.500000E-02 
8 0.119000E+03 0.118268E+03 0.732E+00 0.618799E+00 0.580000E-02 
9 0.106000E+03 0.105851E+03 0.i49£+00 0.140463E+00 0.700000E-02 
10 0.954000E+02 0.938310E+02 0.157E+01 0,167216E+01 0.860000E-02 
11 0.849000E + 02 0.854220E + 02 -0.522E + 00 -0.611043E + 00 0.102000E-01 
12 0.799000E+02 0.792177E+02 0,632E+00 0.861254E+00 0.118000E-01 
13 0.722000E+02 0.743712E+02 -0.217E+01 -0.291943E+01 0,134000E-01 
14 0.669000E+02 0.687234E+02 -0.182E+01 -0.265319E+01 0.i58000E-01 

** RMSERRs 0.40761223E+01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 -0.4530E-01 O.IOOOE+Ol 
3 0.4387E+00 0.3108E+00 0,1000E+01 

•*PARM_SOL. STD.ERROR REL-ERROR % ERROR *• 
1 0.3334E-02 0.1098S-03 0.3294E-01 0,3294E+01 
2 0.4288E-01 0.1030E-02 0,-2402E-01 0,2402E + 0l 
3 0.4925E+03 0.1621E-02 0.3291E-05 0.32915-03 

PARAMETER NAME FINAL SOLUTION RESISTIVITY LAYER DEPTH 
1 SIGMAC 1) = 0.33337125E-02 1 0.29996588E + 03 
2 SIGMAC 2) = 0.42883433E-01 2 0,23319029E + 02 
3 THICKC 1) = 0.49249362E+03 1 0.49249362E+03 
4 SHIFT = O.lOOOOOOOE+01 

3a 
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<NLSTCI2>: Newberry Crater 
As 0.257900E+03 
PARAMETERS HELD FIXED: IB= 4 
•••** VARIABILITY CONVERGENCE 

NB-3 2 layer 

*•*•• 

I OBS.YCI) 
1 0,671000E+02 
2 0.669000E+02 
3 0.663000E+02 
4 0.637000e+02 
5 0.620000E+02 
6 0.600000E+02 
7 0.575000E+02 
8 0.563000E+02 
9 0.530000E+02 
10 0.498000E+02 
11 0.462000E+02 
12 0.434000E+02 
13 0.412000E+02 
14 0.3820005+02 
15 0.351000E+02 
16 0.324000E+02 
17 Q.299000E+02 
13 0.286000E+02 
19 0.265000E+02 
20 0.249000E + 02. 

CAL 
0.660378E+02 
0.652104E+02 

647156E+02 
648072E+02 
636003E+02 
615260E+02 
593285E+02 

0,567574E+02 
0.528882E+02 

4S5370E+02 
452112E+02 
424898E+02 
400854E+02 
371044E+02 
344064E+02 
323341E+02 
305756E+02 
291289E+02 

0.275415E+02 
0.259293E+02 

0, 
0, 
0. 
0, 
0, 
0, 
0, 
0, 
0, 

RES 
0,106E+01 
0.169E+01 

158E+01 
,111E+01 
,160E+01 
,153E+01 
,183E+01 
,457E+00 
112E+00 
,126E+01 
989E+00 

0.910E+00 
O.lllE+01 
,H0E + 01 
,694E+00 
,659E-01 
,676E+00 
,529E+00 

•0.104E+01 
•0.103E+01 

0, 
•0, 

•0, 

•0, 
•0, 

•0, 

0, 
0, 
0, 

0, 
0, 
0, 
•0, 
•0, 

%RES.ERR 
0.160854E+01 
0.259093E+01 
0.244823E+01 

-0.170849E+01 
251615E+01 
248028E+01 
308201E+01 
805928E+00 

0.211305E+00 
0.260217E+01 
0,218714E+01 

214228E+01 
278051E+01 
295270E+01 
201581E+01 
203877E+00 

-0.220949E+01 
-0.181566E+01 
-O.378153E+01 
-0.396955E+01 

-0, 
-0, 
-0, 
-0, 

0, 
0, 
0, 
0, 
0, 

XCI,1) 
0.120000E-02 
0.160000E-02 
0.200000E-02 
0.260000E-02 
0,340000E-02 
0.420000E-02 
0,500000E-02 
0.580000E-02 
0.700000E-02 
0.860000E-02 
0,102000E-01 
0.118000E-01 
0.134000E-01 
0,158000E-01 
0.190000E-01 
0,222000E-01 
0,254000E-01 
0,286000E-01 
0.334000E-01 
0.398000E-01 

•• RMSERR= 0.12219495E+01 

CORRELATIOi^ MATRIX 
1 0,1000E+01 
2 0.2307E+00 O.lOOOE+01 
3 0.2442E+00 0.7058E+00 O.IOOOE+Ol 

**PARM_SOL. 
1 0.1781E-01 
2 0.8440E-01 
3 0.4553E+03 

STD«£RROR 
0.1672E-03 
0.1959E-02 
0.3160E-02 

REL-ERROR 
0.9389E-02 
0.2321E-01 
0.6940E-05 

% ERROR ** 
0.9389E+00 
0.2321E+01 
0.6940E-03 

PARAMETER NAME 
1 SIGMAC 1) 
2 SIGMAC 2) 
3 THICKC 1) 
4 SHIFT 

FINAL SOLUTION 
0.17807685E-01 
0.84403656E-0i 
0.4.5531293E + 03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0,56155533E+02 
2 0.11.847828E + 02 

LAYER DEPTH 

0,45531293E+03 

4a 
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<NLSTCI2>: Newberry Crater NB-4 2 layer 
A= 0,257900E+03 
PARAMETERS HELD FIXED: IB= 4 
••*** VARIABILITY CONVERGENCE •••*• 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

OBS. 
1240 
1180 
1110 
9960 
9050 
8320 
7690 
7180 
6470 

0.5990 
0.5620 

5180 
4880 
4640 
4210 

0, 
0, 
0, 
0, 

RMSERR= 

YCI) 
OOE+03 
OOE+03 
OOE+03 
OOE+0 2 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
OOE+02 
0.115 

CA 
12 
11 
11 
10 
,90 
,82 
75 

0.70 
0.65 
0, 
0, 
0, 
0, 
0, 
0, 

59 
55 
52 
49 
46 
43 

77367E 

3296E+03 
8845E+03 
1500E+03 
1860E+03 
9406E+02 
1203E+02 
5b89E+02 
765iE+02 
0146E+02 
0745e+02 
1483E+02 
0977E+02 
5726E+02 
5781E+02 
7467E+02 
+ 01 

RES 
0 . 7 0 4 E + 0 0 

- 0 . 8 4 5 E + 0 0 
-0 .500E+00 
- 0 . 2 2 6 E + 0 1 
- 0 . 4 4 1 E + 0 0 

0 . 1 0 8 E + 0 1 
0 . 1 3 3 E + 0 1 
0 . 1 0 3 E + 0 1 

- 0 . 3 1 5 E + 0 0 
0 . 8 2 5 E + 0 0 
0 . 1 0 5 E + 0 1 

- 0 . 2 9 a £ + 0 0 
- 0 . 7 7 3 E + 0 0 
- 0 , 1 7 8 E + 0 0 
- 0 , 1 6 5 E + 0 1 

%RES. 
0 . 5 7 0 9 2 

• 0 . 7 1 1 3 1 
• 0 . 4 4 8 6 7 
• 0 . 2 2 1 8 3 
• 0 . 4 8 4 5 1 
0 . 1 3 1 4 8 
0 , 1 7 6 1 4 
0 . 1 4 6 2 4 

•0.48385 
0 . 1 3 9 7 3 
0 . 1 9 0 7 1 

• 0 . 5 7 1 3 8 
• 0 . 1 5 5 8 5 
• 0 . 3 8 2 3 4 
• 0 . 3 7 6 4 1 

ERR 
3E + 00 
7E+00 
6E + 00 
lE + 01 
4E + 00 
OE + 01 
4E+01 
8E + 01 
3E+00 
2E + 01 
3E + 01 
lE+00 
9E+01 
5E + 00 
3E + 01 

XCI 
120 
,160 
,200 
,260 
,340 
,420 
500 
,580 
,700 
860 
102 
,118 
,134 
158 
190 

,1) 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-O.l 
OOOE-01 
OOOE-Ol 
OOOE-01 
OOOE-Ol 

CORRELATION MATRIX 
1 O.lUOOE+01 
2 0.7853E+00 0,1000E+01 
3 0.8616E+00 0.9171E+00 O.IOOOE+Ol 

**PARM-SOL. 
1 0.9541E-02 
2 0.4840E-01 
3 0.3856E+03 

STD-ERROR 
0.2090E-03 
0.1793E-02 
0.4702E-02 

REL-ERROR 
0.2190E-01 
0.3704E-01 
0.1219E-04 

% ERROR *• 
0.2190E+01 
0.3704E+01 
0.1219E-02 

PARAMETER NAME 
1 SIGMAC n = 
2 SIGMAC 2) = 
3 THICKC 1) = 
4 SHIFT = 

FINAL SOLUTION 
0.95408158E-02 
0.48400073E-01 
0.38564847E+03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0.10481284E+03 
2 0.20661123E+02 

LAYER DEPTH 

0.38564847E+03 

5 a 
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<r>)LSTCI2>: Newberry Crater 
A= 0.257900E+03 
PARAMETERS HELD FIXED: IB= 6 
•••#* X-CONVERGENCE ••••• 

NB-5 3 layer 

I 
1 
2 
3 
4 
5 
6 
7 
3 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

OBS.YCI) 
0,298000E+03 
0,250000E+03 
0.222000E+03 
0.189000S+03 
0.163000E+03 
0,143000£+03 
0,128000E+03 
0.122000E+03 
0.107000E+03 
0.937000E+02 
0.839000E+02 
0.758000E+02 
0.693000E+02 
0.621000E+02 
0,564000E+02 
0.523O00E+O2 
0.475000E+02 
0.434000E+02 
0.418000E+02 
0.401000E+02 
0.366000E+02 

CAL 
0.284898E+03 
0.252716E+03 
0.228278E+03 
0.196463E+03 
0.165631E+03 
0.143776E+03 
0.127957E+03 
0.115827E+03 
0.102141E+03 
0.894113E+02 
0.805051E+02 
0.737343E+02 
0.684333E+02 
0.623905E+02 
0.566014E+02 
0.523013E+02 
0,490090E+02 
0.463933E+02 
0,433341E+02 
0.403164E+02 
0,380452E+02 

RES 
0 . 1 3 1 E + 0 2 

• 0 . 2 7 2 E + 0 1 
• 0 . 6 2 8 E + 0 1 
• 0 . 7 4 6 E + 0 1 
• 0 . 2 6 3 E + 0 1 
• 0 . 7 7 6 E + 0 0 
0 . 4 3 0 E - 0 1 
0 . 6 1 7 E + 0 1 
0 . 4 8 6 E + 0 1 
0 , 4 2 9 E + 0 1 
0 . 3 3 9 E + 0 1 
0 . 2 0 7 E + 0 1 
0 , 8 6 7 E + 0 0 

291E+00 
201E+00 
1 3 2 E - 0 2 

,151E+01 
299E+01 
153E+01 

• 0 . 2 1 6 E + 00 
• 0 , 1 4 5 E + 0 1 

•0, 
•0, 
•0, 
•0, 
• 0 , 
• 0 , 

%RES.ERR 
,459875E+01 
,107472E+01 
,275008E+01 
379862E+01 
,158869E+01 
,540056E+00 
,336045E-01 
532940E+01 
475761E+01 

0.479661E+01 
0.421696E+01 
,280159E+01 
,126654E+01 
,46564l£+00 
,355823£+00 
,251632E-02 
,307902E+01 
,645197E+01 
,354024E+01 
,536726E+00 
379860E+01 

0, 
•0, 

•0, 
•0, 
•0, 
•0, 
0, 
0, 
0, 

0, 
0, 
•0. 
•0. 

•0, 

•0, 
•0, 
•0. 
•0, 
•0. 

XCI,1) 
0.120000E-02 
0.160000E-02 
0.200000E-02 
0.260000E-02 
0.340000E-02 
0.420000E-02 
0.500000E-02 
0.580000E-02 
0.700000E-02 
0.860000E-02 
0.102000E-01 
0.118000E-01 
0.134000E-01 
0.158000E-01 
0.190000E-01 
0.222000E-01 
0.254000E-01 
0.286000E-01 
0.334000E-01 
0.398000E-01 
0,462000E-01 

** RMSERR= 0.49634480E+01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 0.2227e+00 O.lOOOE+01 
3 0.4656E+00 0.5078E+00 
4 0.4974E+00 0.8203E+00 
5 0.2213E+00 -0.1408E+00 

O.lOOOE+01 
0.5011E+00 O.lOOOE+01 
0.3189E+00 -0,2769E+00 O.lOOOE+01 

•*PARM-SOL. 
1 
2 
3 
4 
5 

0, 
0, 
0, 
0, 
0, 

2826E-02 
1430E-01 
6202E-01 
3344E+03 
2313E+03 

STD-ERROR 
0,2385E-03 
0.1086E-02 
0.1689E-02 
0.5220E-02 
0.6684E-02 

REL-ERROR % ERROR •• 
0.8440E-01 0.8440E+01 
0.7597E-01 0,7597£+01 
0.2723E-01 0.2723E+01 
0.1561E-04 0.1561E-02 
0.2890E-04 0.2890E-02 

PARAMETER .VAME FINAL SOLUTION 
1 SIGMAC 1) = 0.28262159E-02 
2 SIGMAC 2) = 0.14299732E-01 
3 SIGMAC 3) = 0.62019791E-01 
4 THICKC 1) = 0.33438226E+03 
5 THICKC 2) = 0.23125919E+03 
6 SHIFT = O.lOOOGOOOE+01 

RESISTIVITY LAYER DEPTH 
1 0.35383002E+03 
2 0.69931381E+02 
3 0.16123886E+02 

1 0.33438226E+03 
2 0,56564148E+03 

6 a 
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<NLSTCI2>: Newberry Crater 
As 0.257900E+03 
PARAMETERS HELD FIXED: IB= 4 
:̂l̂ :̂ f** X-CONVERGENCE ••**• 

NB-6 2 layer 

I OBS.YCI) 
1 0.717000E+03 
2 0,576000E+03 
3 0.493000E+03 
4 0.414000E+03 
5 0.3540Q0E+03 
6 0.320000E+03 
7 0.299000E+03 
8 0.275000E+03 
9 0.239000E+03 
10 0.209000E+03 
11 0.198000E+03 
12 0.177000E+03 
13 0.166000E+03 
14 0.153000E+03 

CAL 
0.696352E+03 
0.587895E+03 
0.504980E+03 
0,425888E+03 
0.358043E+03 
0.313197E+03 
0.283220E+03 
0.260098E+03 
0.233931E+03 
0.210254E+03 
0.193326E+03 
0.180750E+03 
0.170953E+03 
0.159560E+03 

RES 
0.206E+02 

• 0 . 1 1 9 E + 0 2 
• 0 . 1 2 0 E + 02 

,119E+02 
,404E+01 
,680E+01 
,158E+02 
,149E+02 

0 . 5 0 7 E + 0 1 
• 0 . 1 2 5 E + 0 1 
0 , 4 6 7 E + 0 1 

• 0 . 3 7 5 E + 0 1 
• 0 . 4 9 5 E + 0 1 
• 0 , 6 5 6 E + 0 1 

•0, 
•0, 
0, 
0, 
0, 

% R E S . E R R 
0.296523E+01 
-0.202332E+01 
-0.237233E+01 
-0.279132E+01 
-0.112908E+01 
0.217227E+01 
0.557172E+01 
0.572957E+01 
0.216708E+01 

-0.596204E+00 
0.241751E+01 

-0.207490E+01 
-0.289706E+01 
-0,411132E+01 

XCI^l) 
0.120000E-02 
0.160000E-02 
0.200000E-02 
0.260000E-02 
0.340000E-02 
0.420000E-02 
0.500000E-02 
0.580000E-02 
0,70O0O0E-O2 
0.850000E-02 
0.102000E-01 
0.118000E-01 
0,134000E-01 
0.158000E-01 

*• RMSERRs 0.11744075E+02 

CORRELATION .MATRIX 
1 O.lOOOE+01 
2 -0.4264E+00 O.IOOOE+Ol 
3 -0.5542E+00 0.3028E+00 O.IOOOE+Ol 

•*PARM-SOL. 
1 0.1377E-02 
2 0.1601E-01 
3 0.b964E+03 

STD-ERROR 
0,4998E-04 
0.4325E-03 
0.2608E-02 

REL-ERROR 
0.3630E-01 
0.27O2E-01 
0.3745E-05 

% ERROR •• 
0.3630E+01 
0.2702E+01 
0.3745E-03 

PARAMETER NAME 
1 SIGMAC 1) 
2 SIGMAC 2) 
3 THICKC 1) 
4 SHIFT 

FINAL SOLUTION 
0.13767633E-02 
0.16007731E-01 
0.69639349E+03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0.72634125E+03 
2 0,62469818E+02 

LAYER DEPTH 

1 0,69639349E+03 

7a 
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10 

X 
I 

X 
X 
o 

CO 
t - t 
CO 
UJ 
OC 

UJ 
OC 
< a. a. 
< 

' ? « - ' 

T r— 1 1 1—I—I—r 

J u J I I J I L 

T 1 1 1 1 — I — r 

J I 1 I I I I L. 

10 
- 2 

10 
- 1 

TIME (SEC.) 

7b 



Newberry Crater NB-6 2 LAYER 

X 
I 

X 
X 
o 

CO 
»-« 
CO 
UJ 
OC 

< 

o 
o (M 

o 
o » 

o 
o •• 

o 
o ID 

o 
o u> 

o 
o N. 

o 
o 00 

o 
o Ok 

o 
o o 

o 
o 

LAYER DEPTH (M.) 

7C 



<NLSTCI2>: Newberry Crater NB-7 2 layer 
A= 0.257900E+03 
PARAMETERS HELD FIXED: 18= 4 
• • * * • x-CONV£RG£;*JCE • • * * » 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

OBS.YCI) 
365000E+03 
317000E+03 
280000E+03 
245000E+03 

0.216000E+03 
0.193000E+03 

179000E+03 
161000E+03 
140000E+03 
124000E+03 
112000e+03 
103000E+03 
932000E+02 
825000E+02 

0.771000E+02 
0.727000E+02 
0.683000E+02 
0.6230005+02 

0, 
0, 
0, 
0, 

CAL 
0,340598E+03 
0.322120E+03 
0.296954E+03 
0,257525E+03 
0.217986E+03 
0.190756E+03 
0.169297E+03 
0.153409E+03 
0.137047E+03 
0.120792E+03 
0.109103E+03 
0.100724E+03 
0.941709E+02 
0.863864E+02 
0.788546E+02 
0.733393E+02 
0.691490E+02 
0.658117E+02 

-0 

RES 
0.244E+02 
0.512E+01 
0,170E+02 
0.125E+02 
0,199£+01 
0.224E+01 
0,970E+01 
0.759E+01 
0.295E+01 
0.321E+01 
0.290E+01 
0.228E+01 

971E+00 
0,389£+01 
0.175E+01 
0.639E+00 
0.849E+00 
0.351E+01 

%RES,ERR 
0.716436E+01 

• 0 , 1 5 8 9 4 3 E + 0 1 
• 0 . 5 7 0 9 3 1 E + 0 1 
• 0 , 4 8 6 3 6 0 E + 0 1 
• 0 . 9 1 0 8 4 2 E + 0 0 
0.117613E+01 
0.573129E+01 
0.494834E+01 
0.215456E+01 
0.265570E+01 
0.265520E+01 
0,225954E+01 

• 0 . 1 0 3 0 9 8 E + 0 1 
• 0 . 4 4 9 8 8 2 E + 0 1 
• 0 . 2 2 2 5 0 7 E + 0 1 
• 0 . 8 7 1 7 6 0 E + 0 0 
• 0 . 1 2 2 7 7 3 E + 0 1 
• 0 . 5 3 3 6 0 5 E + 0 1 

XCI,1) 
0,120000E-02 
0.160000E-02 
0.200000E-02 
0.260000E-02 
0.340000E-02 
0.420000E-02 
0.500000E-02 
0.580000E-02 
0.700000E-02 
0.860000E-02 
0.102000E-01 
0.118000E-01 
0.134000E-01 
0,158000e-01 
0.190000E-01 
0.222000E-01 
0.254000E-01 
0.286000E-01 

** RMSERR= 0.92804003E+01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 -0.2126E+00 O.lOOOE+01 
3 -0.6523E-01 0.2364E+00 O.IOOOE+Ol 

**PARM-SOL, 
1 0.3494E-02 
2 0.3908E-01 
3 0.6062E+03 

STD-ERROR 
0.1181E-03 
0.1251E-02 
0.3365E-02 

REL-ERROR 
0.3381E-01 
0.3200E-01 
0.5551E-05 

% ERROR *• 
0.3381E+01 
0,3200E+01 
0.5551E-03 

PARAMETER NAME 
1 SIGMAC 1) = 
2 SIGMAC 2) = 
3 THICKC 1) = 
4 SHIFT = 

FINAL SOLUTION 
0.34938017E-02 
0.39084874E-01 
0.60620282E+03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0.28622116E+03 
2 0.25585346E+02 

LAYER DEPTH 

0,60620282E+03 
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Newberry Crater NB-7 2 layer 
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<NLSTCI2>: Newberry Crater NB-8 3 layer 
A= 0.257900E+03 
PARAMETERS HELD FIXED: IB= 6 
t**** X-CONVERGENCE •••*• 

I OBS.YCI) 
1 0.207000E+03 
2 0.195000E+03 
3 0.185000E+03 
4 0,170000£+03 
5 0.155000E+03 
6 0.141000E+03 
7 0.133000E+03 
8 0.122000E+03 
9 0.106000E+03 

10 0.904000E+02 
11 0.801000E+02 
12 0.721000E+02 
13 0.667000E+02 
14 0.576000E+02 
15 0.502000E+02 
16 0.455000E+02 
17 0.414000E+02 
13 0.374000E+02 
19 0.321000E+02 
20 0.286000E+02 

CAL 
0.208521E+03 
0.195564E+03 
O.183844E+03 
0.169514E+03 
0.156531E+03 
0.143422E+03 
0.130678E+03 
0.120044E+03 
0,106303E+03 
0.916297E+02 
0.805847E+02 
0.719589E+02 
0.651686E+02 
0.574299E+02 
0.499901E+02 
0.445012E+02 
0.403113E+02 
0.370399E+02 
0.333070E+02 
0.296327E+02 

RES 
-0.152E+01 
-0.564E+00 
0.116E+01 
0.486E+00 

-0.153E+01 
-0,242E+01 
0.232E+01 
0.196E+01 

-0.303E+00 
-0.123E+01 
-0.485E+00 
0.141E+00 
0.153E+01 
0.170E+00 
0.210E+00 
0.999E+00 
0.109E+01 
0.360E+00 

-0.121E+01 
-0.103E+01 

%RES.ERR 
• 0 . 7 2 9 2 9 8 E + 0 0 
• 0 . 2 3 8 6 3 5 E + 0 0 
0.628739E+00 
0.286526E+00 

• 0 . 9 7 8 0 4 6 E + 0 0 
• 0 . 1 6 8 8 7 5 E + 0 1 
0.177680E+01 
0.162948E+01 

• 0 . 2 8 5 0 4 3 E + 0 0 
• 0 . 1 3 4 2 0 3 E + 0 1 
• 0 . 6 0 1 4 9 2 E + 0 0 
0.196135E+00 
0.234992E+01 
0.296109E+00 
0,419345E+00 
0.224438E+01 
0.269952E+01 
0.972163E+00 

• 0 . 3 6 2 3 7 7 E + 0 1 
• 0 . 3 4 8 5 0 9 E + 0 1 

XCI,1) 
0,120000E-02 
0.160000E-02 
0.200000E-02 
0.260000E-02 
0.340000E-02 
0.420000E-02 
0.500000E-02 
0.580000E-02 
0.700000E-02 
0.860000E-02 
0.102000E-01 
0.118000E-01 
0.134000E-01 
0.158000E-01 
0.190000E-01 
0.222000E-01 
0.254000E-01 
0.286000E-01 
0.334000E-01 
0.398000E-01 

*• RMSERR= 0.14316093E+01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 O.8378E+O0 O.lOOOE+01 
3 -0.1353E+00 -0.3102E+00 O.lOOOE+01 
4 0.8603E+00 0.9619E+00 -0.3672E+00 O.IOOOE+Ol 
5 -0.3210E+00 -0.8589E+00 0.2387E+00 -0.8981E+00 O.IOOOE+Ol 

••PARM-SOL. STD-ERROR REL-ERROR 
1 
2 
3 
4 
5 

5327E-02 
3183E-01 
1853E+00 
4222E+03 

0.2387E+03 

0, 
0, 
0, 
0, 
0, 

1623E-03 
1355E-02 
1662e-02 
4436E-02 
5186E-02 

,3046E-01 
4256E-01 
8974E-02 
1051E-04 

% ERROR *• 
0.3046E+01 
0.4256E+01 
0.8974E+00 
0.1051E-02 

0.2173E-04 0.2173E-02 

PARAMETER NAME FINAL SOLUTION 
1 SIGMAC 1) = 0.53270226E-02 

0.31825010E-01 
0.18526085E+00 
0.42220587E+03 
0.23867612E+03 
O.lOOOOOOOE+01 

2 
3 
4 
5 
6 

SIGMAC 
SIGMAC 
THICKC 
THICKC 
SHIFT 

2) 
3) 
1) 
2) 

RESISTIVITY LAYER DEPTH 
0.18772212E+03 

2 0.31421829E+02 
3 0.53977947E+01 

1 0.42220587E+03 
2 0.66088202E+03 
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<NL3TCI2>: Newberry Crater NB-9 3 layer 
A= 0,257900E+03 
PARAMETERS HELD FIXED: IB= 6 
*•••* X-CQNVERGENCE •»••• 

I 
1 
2 
3 
4 
5 
6 
7 
3 
9 
10 

OBS.YCI) 
0.331000E+03 
0.273000E+03 
0.241000E+03 
0.207000E+03 

185000E+03 
0,170000E+03 
0.161000E+03 

153000E+03 
134000E+03 
122000E+03 

0 

0, 
0, 
0, 

CAL 
0.328833E+03 
0.275666E+03 
0.242S36E+03 
0.210931E+03 
0.184592E+03 
0.167674E+03 
0.155699E+03 
0.146641E+03 
0.136456E+03 
0.127028E+03 

RES 
0.217E+01 
0.267E+01 
0,154E+01 
0.393E+01 
0.408E+00 

233E + 01 
530E+01 
636E+01 
246E+01 

0 
0 
0 

-0.503E+01 -0 

%RES.ERR 
0.659051E+00 
0.967107E+00 
0.633244E+00 
0.186361E+01 
0.220757E+00 
0.138740E+01 
340489E+01 
433638E+01 
179961E+01 
395841E+01 

XCI,1) 
0,120000E-02 
0.160000E-02 
0.200000E-02 
0.260000E-02 
0.340000E-02 
0,420000E-02 
0.500000E-02 
0.580000E-02 
0.700000E-02 
0.860000E-02 

*• RMSERR= 0.51970654E+01 

CORRELATION MATRIX 
1 
2 
3 
4 
5 

0, 
-0, 
-0, 
-0, 

lOOOE+01 
3382E+00 
6829E+00 
2077E+00 

-0.2683E+00 

O.lOOOE+01 
-0.2451E+00 
0.4342E-02 
0.3347E+00 

O.lOOOE+01 
0.3834E+00 O.lOOOE+01 
0.6868E-01 -0,6915E+00 O.lOOOE+01 

•*PARM-SOL. 
1 0.1113E-02 
2 0.5592E-02 
3 0.1645E-01 
4 0.2855E+03 
5 0.1249E+03 

STD-ERROR 
0.5115E-03 
0.1418E-02 
0.1588E-02 
0.5506E-02 
0.1284E-01 

REL-ERROR 
0.4595E+00 
0.2535E+00 
0.9654E-01 
0,1929£-04 
0.1029E-03 

% ERROR •• 
0.4595E+02 
0,2535E+02 
0.9654E+01 
0.1929E-02 
0.1029E-01 

PARAMETER NAME FINAL SOLUTION 
1 
2 
3 
4 
5 
6 

SIGMAC 
SIGMAC 
SIGMAC 
THICKC 
THICKC 
SHIFT 

1) = 0.11131888E-02 
2) = 0.55924091E-02 
3) = 0.16453654E-01 
1) = 0.28549359E+03 
2) = 0,l2487097E+03 

= O.lOOOOOOOE+01 

RESISTIVITY LAYER DEPTH 
1 0.898,32019E + 03 
2 0.178813aiE+03 
3 0.60776775E+02 

1 0.28549359E+03 
2 0.'41036456E + 03 

10a 



Newberry Crater NB-9 2 LAYER 
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<NLSTCI2>: Newberry Crater NB-10 2 layer 
A= 0.257900E+03 
PARAMETERS HELD FIXED: IB= 4 
***** VARIABILITY CONVERGENCE ***** 

I OBS.YCI) CAL RES %RES.ERR X(I,1) 
1 0.539000E+03 0.523273E+03 0,157E+02 0.300541E+01 0.120000E-02 
2 0.443000E+03 0.457858E+03 -0.149E+02 -0.324510E+01 0,160000E-02 
3 0.3B1000E+03 0.393085E+03 -0.121E+02 -0,307434E+01 G,200000E-02 
4 0.315000E+03 0.322468E+03 -0.747E+01 -0,231587E+01 0.260000E-02 
5 0,262000£+03 0.256666E+03 0.533E+01 0.207836E+01 0,340000E-02 
6 0.219000E+03 0,215065E+03 0.394E+01 0.182989E+01 0.420000E-02 
7 0.191000E+03 0.187299E+03 0.370E+01 0,197580E+01 0,5G0000E-02 
3 0.169000E+03 0.166005E+03 0,299E+01 0,180404E+01 0,580000E-02 
9 0.148000E+03 0.142660E+03 0,534E+01 0,374319E+01 0,700000£-02 
10 O.125000E+03 0.122390E+03 0.261E+01 0,213232E+01 0,860000E-02 
11 0.107000E+03 0.108043E+03 -0.104E+01 -0.965572E+00 0.102000E-01 
12 0.962000E+02 0.974934E+02 -0.129E+01 -0,132664E+01 0.118000E-01 
13 0.902C00E+O2 0,894735E+02 0.726G+00 0.811957E+00 0.134000E-01 
14 0.794000E+02 0.804204E+02 -0.102E+01 -0.126885E+01 0.158000E-01 
15 0.704000E+02 0.717131E+02 -0.131E+01 -0.133098E+01 0.190000E-01 
16 0.624000E+02 0.653913E+02 -0.299E+01 -0.457447E+01 0.222000E-01 

** RMSERR= 0.77798038E+01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 -0.b231E-01 O.IOOOE+Oi 
3 0,1745e+00 -0.6711E-01 O.lOOOE+01 

**PARM-SOL. STD-ERROR REL-ERROR % ERROR ** 
1 0.2416E-02 0.7581E-04 0.3138E-01 0.3138E+01 
2 0.6271E-01 0.1437E-02 0.2292E-01 0,2292E+01 
3 0.6375E+03 0.1853E-02 0.2907E-05 0.2907E-03 

PARAMETER NAME FINAL SOLUTION RESISTIVITY LAYER DEPTH 
1 SIGMAC 1) = 0,24156065E-02 1 0.41397470E+03 
2 SIGMAC 2) = 0,62712103E-01 2 0,15945886E+02 
3 THICKC 1) = 0.63750897E+03 1 0.63750897E+03 
4 SHIFT = O.lOOOOOOOE+01 
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Newberry Crater NB-10 2 layer 
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<r^LSTCI2>: Newberry Crater 
A= 0.257900E+03 
PARAMETERS HELD FIXED: IB= 4 
*•** X-C0?4V£RGENCE ***** 

NB-11 2 layer 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

OBS.Y 
51100 
39800 
33300 
27000 
22700 
19400 
18800 
16500 
14100 

0.12700 
0.12400 

10700 
10700 
10100 
85600 
82200 

RMSERRs 

CI) 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE+03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 02 
OE + 02 
0.4876 

CA 
,51 
,40 
,33 
,27 
,22 
,19 
,17 
,15 
,14 
,12 
,11 
,11 
,10 

0.97 
0,90 
0.35 
8506E 

1044E+03 
0054E+03 
3795E+03 
3230E+03 
5479E+03 
5854E+03 
5486E+03 
0469E+03 
4145E+03 
9199E+03 
3645E+03 
0743E+03 
4595E+03 
5181E+02 
5268E+02 
4293E+02 
+ 01 

RES 
• 0 . 4 4 1 E - 0 1 
• 0 . 2 0 5 E + 01 
• 0 . 7 9 5 E + 00 
• 0 . 3 2 3 E + 0 1 
0 . 1 5 2 E + 0 1 

• 0 . 1 8 5 E + 0 1 
0 , 1 2 5 E + 0 2 
0 . 4 5 3 E + 0 1 

• 0 . 3 1 5 E + 0 1 
• 0 . 2 2 0 E + 0 1 
0 . 5 3 6 E + 0 1 

• 0 . 3 7 4 E + 0 1 
0 . 2 4 0 E + 0 1 
0 , 3 4 8 E + 0 1 

• 0 . 5 0 3 E + 0 1 
• 0 , 3 2 3 E + 01 

%RE 
• 0 . 3 6 3 
• 0 . 5 1 3 
• 0 . 2 3 8 
•0 
0, 

•0, 
0, 
0, 

•0, 

118 
674 
946 
713 
282 
218 

• 0 . 1 7 0 
0 . 4 5 1 

• 0 . 3 3 7 
0 . 2 2 9 
0 . 3 5 7 

• 0 . 5 5 4 
• 0 . 3 7 8 

S.ERR 
4 9 5 E - 0 2 
450E+00 
119E+00 
199E+01 
392E+00 
533E+00 
130E+01 
360E+01 
194E+01 
174E+01 
360E+01 
975E+01 
900E+01 
Q51E+01 
673E+01 
006E+01 

XCI 
0 . 1 2 0 
0 . 1 6 0 
0 . 2 0 0 
0 . 2 6 0 
0 . 3 4 0 
0 . 4 2 0 
0 . 5 0 0 
0 . 5 8 0 
0 . 7 0 0 
0 . 8 6 0 
0 , 1 0 2 
0 . 1 1 8 
0 . 1 3 4 
0 . 1 5 8 
0 . 1 9 0 
0 . 2 2 2 

.1) 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-Ol 
OOOE-01 
OOOE-01 
OOOE-01 
OOOE-01 
OOOE-Ol 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 0.1796E-01 O.lOOOE+01 
3 0.2936E+00 0.6251E+00 O.lOOOE+01 

**PARM_SOL. 
1 0.3953E-03 
2 0.2566E-01 
3 0.4935E+03 

STD-ERROR 
0.7494E-04 
0,6324£-03 
0,2192E-02 

REL-ERROR 
0.1896E+00 
0.2464E-01 
0.4441E-05 

% ERROR ** 
0.1896E+02 
0.2464E+01 
0.4441E-03 

PARAMETER NAME 
1 SIGMAC 1) = 
2 SIGMAC 2) = 
3 THICKC 1) = 
4 SHIFT = 

FINAL SOLUTION 
0.39529626E-03 
0.25664145E-01 
0.49351880E+03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0.25297483E+04 
2 0.38964867E+02 

LAYER DEPTH 

0.49351880E+03 
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<NLSTCI2>: Newberry Crater NB-12 2 layer 
As 0.129000E+03 
PARAMETERS HELD FIXED: 18= 4 
•$^*:^* X-COMVERGENCE ***** 

I OBS.YCI) CAL RES %RES.ERR XCI,1) 
1 0.222000E + 03 0.205097E + 03 0.169E + 02 0.324121.E+01 0.120000E-02 
2 0.185000E+03 O.i8305OE+03 0.195E+01 0.106537E+01 0.160000E-02 
3 0.156000E + 03 0.158874E + 03 -0.287E + 01 -0.180923E + 01 0.200000E-02 
4 0.127000e+03 0.131147E+03 -0.415E+01 -0.316236E+01 0.260000E-02 
5 0.103000E+03 0.106417E+03 -0.342E+01 -0.321052E+01 0.340000E-02 
6 0.879000E+02 0,893017E+02 -0,140E+01 -0.156963E+01 0.420000E-02 
7 0.770000E+02 0.780401E+02 -0.104E+01 -0.133277E+01 0.500000E-02 
8 0,690000E + 02 0.698488E + 02 -0.849S + 00 -0.121518E + 01 0.580000E-02 
9 0.603000E+02 0.603924E+02 -0.924E-01 -0,152967E+00 0.700000E-02 
10 0.525000E+02 0.520O53E+02 0.495E+00 0,951281£+00 0.860000E-02 
11 0.430000E+02 0.462502E+02 0.175E+01 0,378337E+01 0.102000E-01 
12 0.432000E+U2 0.419067E+02 0.129E+01 0.308620E+01 0,118000E-01 
13 0.406000E+02 0.385644E+02 0.204E+01 0.527852E+01 0.134000E-01 
14 0.369000E+02 0.348168E+02 0.208E+01 0.598340E+01 0.158000E-01 
15 0.323000E+02 0.312262E+02 0.107E+01 0.343866E+01 0.190000E-01 

** RMSERR= 0.53620953E+01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 0.2146E+00 O.IOOOE+Ol 
3 -0.6170E+00 0,9738E-01 O.IOOOE+Ol 

**PARM-SOL. STD-ERROR REL-ERROR % ERROR ** 
1 0.60O0E-02 0.1981E-03 0.3302E-01 0.3302E+01 
2 0.1330E+00 0.3297E-02 0.2478E-01 0.2478E+01 
3 0.4147E+03 O.2822E-02 0.6807E-05 0,6807E-03 

PARAMETER NAME FINAL SOLUTION RESISTIVITY LAYER DEPTH 
1 SIGMAC 1) = 0.59996559E-02 1 0.16667622E+03 
2 SIGMAC 2) = 0.13302813E+00 2 0.75172067E+01 
3 THICKC 1) = 0,4l465356E+03 1 0.41465356E+03 
4 SHIFT = O.lOOOOOOOE+01 
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<NLSTCI2>: Newberry Crater 
A= 0.129000E+03 
PARAMETERS HELD FIXED: IB= 6 
:^t*** X-CGNVERGENCE ***** 

NB-13 3 layer 

I OBS.YCI) 
1 0.145000E+03 
2 0.133000E+03 
3 0.124000E+03 
4 O.llOOOOE+03 
5 0.992000E+02 
6 0,8940002+02 
7 0.840000E+02 
8 0.761000E+02 
9 0,695000E+02 
10 0.523000E+02 
11 0.603000E+02 
12 0.558000E+02 
13 0.549000E+02 
14 0.479000E+02 
15 0.433000E+02 
16 0.367000E+02 

CAL 
0.145252E+03 
0.132123E+03 
0.122460E+03 
0.111647E+03 
0,100071E+03 
0.907704E+02 
0,837284E+02 
0.779535E+02 
0.70S854E+02 
0.638322E+02 
0.585505E+02 
0.543315E+02 
0.508654E+02 
0.465727E+02 
0.420429E+02 
0.386602E+02 

RES 
•0.252E + 00 
0,877E+00 
0.154E+01 
•0.165E+01 
•0,871E+00 

137E+01 
272E+00 
185E+01 
139E+01 
,153E+01 
,175E+01 
,147E+01 
,403E+01 
133E+01 
126E+01 

•0, 
0, 
•0, 
•0, 
•0, 
0, 
0. 
0, 
0, 
0, 

%RES.ERR 
• 0 . 1 7 3 6 5 9 E + 0 0 
0.663670E+00 
0.125743E+01 

• 0 . 1 4 7 5 2 0 E + 0 1 
• 0 . 8 7 0 0 5 2 E + 0 0 
• 0 . 1 5 0 9 7 4 E + 0 1 
0,324390E+00 

• 0 . 2 3 7 7 6 6 E + 0 1 
• 0 . 1 9 5 4 3 7 E + 0 1 
• 0 . 2 4 0 0 3 3 E + 0 1 
0.298807E+01 
0.270278E+01 
0.793137E+01 
0.284992E+01 
0.299014E+01 

-0.196E+01 -0.507042E+01 

XCI,1) 
120000E-02 
160000E-02 
200000E-02 
260000E-02 

0.340000E-02 
0.420000E-02 

500000E-02 
580000E-02 
700000S-02 
860000E-02 
102000E-01 
118000E-01 
134000E-01 

0.158000E-01 
0.190000E-01 
0.222000E-01 

** RMS£RR= 0.20227797E+01 

CORRELATION MATRIX 
1 
2 
3 
4 
5 

0 
-0 
-0 
-0 

,1000E+01 
,6194E+00 
,1043E+00 
,5326E+00 

0.5709E+00 

O.lOOOE+01 
-0.4634E+00 
0.9288E+00 

-0.8789E+00 

O.lOOOE+01 
-0.5044E+00 O.lOOOE+01 
0.1984E+00 -0.8589E+00 O.lOOOE+01 

**PARM-SOL. STD-ERROR REL-ERROR 
1 0.2360E-03 
2 0.1770E-01 
3 0.5187E-01 
4 0.1557E+03 
5 0.3333E+03 

0.6390E-04 
0.6303E-03 
0.1506E-02 
0.5029E-02 
0.1019E-01 

0.2707E+00 
0.3560E-01 
0.2904E-01 
0.3229E-04 
0.3056E-04 

% ERROR ** 
0.2707E+02 
0.3560E+01 
0.2904E+01 
0.3229E-02 
0.3056E-02 

PARAMETER NAME FINAL SOLUTION 
SIGMAC 1) = 0,23603022E-03 

17703634E-01 
51369310E-01 
15571378E+03 
33328336E+03 
lOOOOOOOE+01 

2 
3 
4 
5 
6 

SIGMAC 
SIGMAC 
THICKC 
THICKC 
SHIFT 

2) 
3) 
1) 
2) 

a 
s 
s 

= 
s 

0 
0 
0 
0 
0 

RESISTIVITY 
1 0.42367456E+04 
2 0.56485580E+02 
3 0.19279222E+02 

LAYER DEPTH 

1 0.15571378E+03 
2 0.48899713E+03 
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Newberry Crater NB-13 3 layer 

X 
I 

X 
X 
o 

I -
co 
t - t 
CO 
UJ 
OC 

OC 
UJ 
> -
< 

1 0 ' 

, 0 ' 

, 0 ^ 

1 

I
I

I
I

I 

-

-

1 

1 

• ' - I — 

1 

1 

1 

1 

1 i 

— 1 

1 

1 

1 . 

— 1 — 

1 — 

1 

1 

1 

1 1 

1 

1 

— 1 — 

• 

1 

1 

— I — 1 

1 L_ 

2 

-

-

10 0 
0 
CM 

0 
0 
ro 

0 
0 
«r 

0 
0 
10 

0 
0 
u> 

0 
0 
K 

0 
0 
00 

0 
0 
a\ 

0 
0 
0 

0 
0 
w— 

LAYER DEPTH (M.) 

14c 



<NLSTCI2>: Newberry Crater 
A= 0.129000E+03 
PARAMETERS HELD FIXED: IB= 6 
• *)»!•• X-CONVERGENCE ***** 

NB-14 3 layer 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

** 

OBS.YC 
0.199000 
0.165000 
0,144000 
0,124000 
0.109000 
0.981000 
0.908000 
0.848000 
0.761000 
0.630000 
0.618000 

592000 
553000 
506000 
472000 

RMSERR= 

I) 
E + 03 
£ + 03 
E + 03 
E + 03 
E + 03 
E + 02 
E + 02 
E + 02 
E + 02 
E + 02 
E + 02 
e + 02 
E + 02 
E + 02 
E + 02 
.4515 

CA 
0.18 
0.16 
0.14 
0.12 
0, 
0, 
0, 
0, 

11 
98 
89 
81 

0.74 
0.67 
0.61 
0.57 
0.54 
0.51 
0.47 
3741E 

7446E+03 
6806E+03 
9318E+03 
9179E+03 
0290E+03 
1234E+02 
0088E+02 
8478E+02 
1803E+02 
0097E+02 
718BE+02 
7922E+02 
7372E+02 
1800E+02 
7131E+02 
+ 01 

RES 
0.116E+02 
0,181E+01 
0.532E+01 
0.518E+01 
0.129E+01 
0.234E-01 
0.179E+01 
0.295E+01 
0.192E+01 

990E+00 
812E-01 
141E+01 
563E+00 

0,580E+00 
0,513E+00 

%RES. 
0 , 6 1 6 3 7 

' 0 , 1 0 8 2 4 
• 0 , 3 5 6 1 7 
- 0 . 4 0 0 9 3 
• 0 . 1 1 6 9 2 
•0 .23308 
0 , 2 0 1 2 3 
0 . 3 6 0 6 8 
0 . 2 5 8 7 8 
0 . 1 4 7 7 8 
0 . 1 3 1 5 0 
0 . 2 4 3 6 0 
0 . 1 0 2 8 1 

• 0 . 1 1 3 3 2 
• 0 . 1 0 7 5 3 

ERR 
9E + 01 
lE + 01 
2E+01 
6E + 01 
5E + 01 
OE-01 
8E + 01 
8E + 01 
4E+01 
2E + 01 
2E + 00 
OE + 01 
5E + 01 
3E + 01 
8E + 01 

XCI,1 
,12000 
,16000 
,20000 
,26000 
,34000 
,42000 
,50000 
,58000 
,70000 
86000 
10200 
11800 
13400 
15800 
19000 

) 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-01 
OE-01 
OE-01 
OE-01 
OE-01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 0.1015E-01 O.IOOOE+Ol 
3 -0.1733E+00 -0.5940E+00 
4 -0.1797E-01 0.3896E+00 
5 0.6491E-01 -0.5181E+00 

O.lOOOE+01 
-0.2776E+00 O.lOOOE+01 
0.2617E+00 -O.8175E+O0 O.lOOOE+01 

**PARM-SOL. 
1 0.4759E-02 
2 0.8331E-02 
3 0,4932E-01 
4 0.1971E+03 
5 0,2184E+03 

STD-ERROR 
0.9058E-04 
0.4777E-03 
0.9405E-03 
0.3820E-02 
0.4690E-02 

REL-ERROR 
1903E-01 
5735E-01 
1907E-01 
,1938E-04 
,2147E-04 

% ERROR ** 
0,1903E+01 
0,5735E+01 
0.1907E+01 
0,1938E-02 
0,2147E-02 

PARAMETER NAME FINAL SOLUTION 
1 SIGMAC 1) = 0.47591785E-02 
2 SIGMAC 2) = 0.83308360E-02 
3 SIGMAC 3) = 0.49321495E-01 
4 THICKC 1) = 0.19714076E+03 
5 THICKC 2) = 0.21840993E+03 
6 SHIFT = O.lOOOOOOOE+01 

RESISTIVITY 
1 0.21012030E+03 
2 0.12003597E+03 
3 0.20275135E+02 

LAYER DEPTH 

1 0.19714076E+03 
2 0.41555069E+03 
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Newberry Crater NB-14 3 layer 
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Newberry Crater NB-14 3 layer 
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<NLSTCI2>: .'dewberry Crater NB-15 2 layer 
A= 0.129000E+03 
PARAMETERS HELD FIXED: 13= 4 
4*:fif* X-CONVERGENCE ***** 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

** 

06S.Y 
33000 
27500 
24000 
20400 

0.17700 
0.16100 

14100 
12300 
11100 
89700 
82400 
72200 
69300 
63000 
56300 

RMSERRs 

CI) 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE + 03 
OE+03 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
0.1502 

CA 
0.28 
0,27 
0.25 
0.22 
0.18 
0.15 
0.13 
0.12 
0, 
0, 

10 
90 

0.79 
0.72 
0.66 
0.59 
0.53 

3120E 

6423E+03 
8239E+03 
3164E+03 
1843E+03 
4055E+03 
7122E+03 
6316E+03 
1359E+03 
5a00E+03 
5564E+02 
9727E+02 
4338E+02 
5638E+02 
7228E+02 
2646E+02 
+ 02 

0, 
•0, 

•0, 
'0, 

RES 
,436E+02 
,324E+01 
,182E+02 
,178E+02 

•0.706E+01 
0.388E+01 
0.468E+01 
0.164E+01 
0.520E+01 
•0.356E+00 

,243E+01 
,234E+00 
,274E+01 
,328E+01 

0, 
•0, 
0, 
0, 

%RES 
,1521 
,1164 
,7035 
,8043 
,3833 
,2468 
,3435 
,1352 
,4914 
,9457 
,3035 
,3227 
,4110 
,5487 

0.304E+01 0.5698 

.ERR 
42E+02 
21E+01 
67E+01 
05E+01 
16E+01 
lOE+01 
87E+01 
16e+01 
59E+01 
OOE+00 
16E+01 
92E+00 
68E+01 
33E+01 
78E+01 

XCI 
0.120 
0.160 
0.200 
0.260 
0.340 
.420 
.500 
.580 
.700 
.860 
.102 
.118 
.134 
.158 
.190 

,1) 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-Ol 
OOOE-Ol 
OOOE-Ol 
OOOE-01 
OOOE-01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 -0.1627E+00 O.lOOOE+01 
3 0.1351E+00 -0.8361E-01 O.IOOOE+Ol 

**PARM-SOL, 
1 0.4304e-02 
2 0.8631E-01 
3 0.5672E+03 

STD-ERROR 
0.1858E-03 
0.2860E-02 
0.3545E-02 

REL-ERROR 
0.4317E-01 
0.3314E-01 
0.6250E-05 

% ERROR ** 
0.4317E+01 
0.3314E+01 
0.6250E-03 

PARAMETER NAME 
1 SIGMAC 1) = 
2 SIGMAC 2) = 
3 THICKC 1) = 
4 SHIFT = 

FINAL SOLUTION 
0.43036090E-02 
0.86310074E-01 
0.56717145E+03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0,23236311E+03 
2 0.11586133E+02 

LAYER DEPTH 

1 0,56717145E+03 
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Newberry Crater NB-15 2 layer 
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<NLSTCI2>: Newberry Crater 
A= 0.129000E+03 
PARAMETERS HELD FIXED: IB= 6 
f̂ ŷ ĉ c X-CONVERGENCE ***** 

NB-16 3 layer 

I OBS.YCI) 
1 0.487000E+03 
2 0.404000E+03 
3 0,353000E+03 
4 0.294000E+03 
5 0.245000E+03 
6 0.215000E+03 
7 0.191000E+03 
8 0.170000E+03 
9 0.144000E+03 
10 0.124000E+03 
11 0.109000E+Q3 
12 0.973000E+02 
13 0,888000E+02 
14 0.764000E+02 

CAL 
0.475804E+03 
0.399945E+03 
0.353157E+03 
0.303925E+03 
0.255699E+03 
0.220194E+03 
0.193154E+03 
0.171463E+03 
0.146226E+03 
0.122622E+03 
0,105664E+03 
0.927126E+02 
0.827934E+02 
0.714898E+02 

RES 
112E+02 
405E+01 
157E+00 
992E+01 
107E+02 
519E+01 
215E+01 
146E+01 
223E+01 
138E+01 

0.334E+01 
0.459E+01 
0,601E+01 
0,491E+01 

%RES.ERR 
235300E+01 
101380E+01 
443302E-01 
326556E+01 
418405E+01 
235905E+01 

-0.111529E+01 
-0.853279E+00 

152241E+01 
112376E+01 
315670E+01 
494793E+01 
725497E+01 
686846E+01 

0 
0 

-0 
-0 
-0 
-0 

-0, 
0, 
0, 
0, 
0, 
0, 

XCI,1) 
0.120000E-02 
0.160000E-02 
0.200000E-02 
0,260000E-02 
0.340000E-02 
0.420000E-02 
0.500000E-02 
0.580000E-02 
0.700000E-02 
0.860000E-02 
0.102000E-01 
0.118000E-01 
0.134000E-01 
0.158000E-01 

** RMSERRs 0,73616719E+01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 -0,7277E+00 O.lOOOE+01 
3 -0,8195£+00 0.5012E+00 O.lOOOE+01 
4 -0.2315E+00 0.5397E+00 -0.1360E-01 O.IOOOE+Ol 
5 0.2992E+00 -0.6481E+00 -0,1194E+00 -0,6639E+00 0,1000E+01 

**PARM-SOL. 
1 0,2334E-03 
2 0.1881E-01 
3 0.9594E-01 
4 0.4431E+03 
5 0.3264E+03 

STD-ERROR 
0.3555E-04 
0.5441E-03 
0.1294E-02 
0.2345E-02 
0.3344E-02 

REL-ERROR 
0.1523E+00 
0.2893E-01 
0.1348E-01 
0.5293E-05 
0.1025E-04 

% ERROR •* 
0.1523E+02 
0.2893E+01 
0.1348E+01 
0.5293E-03 
0,1025E-02 

PARAMETER i>IAME FINAL SOLUTION 
1 SIGMAC 1) = 0.23338229E-03 
2 SIGMAC 2) = 0.18810613E-01 
3 SIGMAC 3) = O.95942847E-01 
4 THICKC 1) = 0.44313925E+03 
5 THICKC 2) = 0.32636188E+03 
6 SHIFT = O.lOOOOOOOE+01 

RESISTIVITY LAYER DEPTH 
1 0.42848154E+04 
2 0.53161480E+02 
3 0,10422872E+02 

i 0.44313925E+03 
2 0.76950116E+03 

17a 



Newberry Crater NB-16 3 layer 
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Newberry Crater NB-16 3 layer 
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<NLSTCI2>: Newberry Crater 
A= 0,129000E+03 
PARAMETERS HELD FIXED: 18= 6 
:^:^:^t* VARIABILITY CONVERGENCE 

Na-17 3 layer 

***** 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

OBS.Y 
10000 
98300 
97900 
96500 
98700 
94700 
88000 

0,85600 
0.73300 
0.74800 
0.66100 
0.60000 

RMSERRr 

0, 
0, 
0, 
0, 
0, 
0, 
0, 

CI) 
OE + 03 
OE + 02 
OE+02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
OE + 02 
0.4076 

CA 
,10 
,96 
,94 
,94 
,95 

0.94 
0.93 
0.90 
0.83 
0.73 
0.64 
0.57 

8962E 

0371E+03 
4696E+02 
2440E+02 
5513E+02 
8641E+02 
9352E+02 
3353E+02 
2201E+02 
4095E+02 
3851E+02 
4609E+02 
3557E+02 
+ 01 

RES 
371E+00 
183E+01 
,366E+01 
195E+01 
284E+01 
235E+00 
534E+01 
462E+01 
,511E+01 
,141E+01 
164E+01 
264E+01 

%RES 
•0.3700 
0.1897 
0.3879 
0.2060 
0.2958 
•0.2476 
•0.5716 
•0.5120 
•0.6125 
0.1928 
0.2542 
0.4610 

.ERR 
17E+00 
40E+01 
25E+01 
9yE+01 
24E+01 
99E+00 
23E+01 
91E+01 
85E+01 
05E+01 
71E+01 
30E+01 

XCI 
,120 
,160 
,200 
,260 
,340 
,420 
,500 
,580 
,700 

0.860 
0.102 
0.118 

0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 

,1) 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-02 
OOOE-01 
OOOE-Ol 

CORRELATION MATRIX 
1 
2 
3 
4 
5 

0, 
0, 
0 
0, 
0 

lOOOE+01 
5903E+00 
4247E+00 
6423E+00 
3025E+00 

0, 
0, 
0, 

lOOOE+01 
7590E-01 
6753E+00 

-0.2995E+00 

O.lOOOE+01 
0.3354E+00 
0.5040E+00 

O.lOOOE+01 
0.2862E+00 O.IOOOE+Ol 

**PARM-SOL. 
1 0.9863E-02 
2 0.2414E-01 
3 0.4898E+00 
4 0.2679E+03 
5 0.3185E+03 

STD-ERROR REL-ERROR 
0,2772E-03 
0,1447E-02 
0.8245E-02 
0.9751E-02 
0.9323E-02 

0.28HE-01 
0.5996E-01 
0.1683E-01 
0.364GE-04 
0.2927E-04 

% ERROR ** 
0.2811E+01 
0.5996E+01 
0.1683E+01 
0.3640E-02 
0.2927E-02 

PARAMETER NAME FINAL SOLUTION 
1 SIGMAC 1) = 0,98628579E-02 
2 SIGMAC 2) = 0.24136271E-01 
3 SIGMAC 3) = 0,48984161E+00 
4 THICKC 1) = 0,267873l7E+03 
5 THICKC 2) = 0.31850494E+03 
6 SHIFT = O.lOOOOOOOE+01 

RESISTIVITY 
1 0,10139049E+03 
2 0.41431419E+02 
3 0.20414762E+01 

LAYER DEPTH 

1 0.26787317E+03 
2 0.58637811E+03 

18a 



Newberry Crater NB-17 3 layer 
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Newberry Crater NB-17 3 layer 
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<NLSTCI2>: Newberry Crater 
A= 0.860000E+02 
PARAMETERS HELD FIXED: IB= 4 
*••** X-CuNVERGENCE ***** 

NB-18 2 layer 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

• * 

DBS. 
,4080 
,3350 
,2900 
,2390 
,2060 
,1300 
,1590 
,1440 
,1250 
,1140 
,9540 
,8790 

RMSERR= 

YCI) 
OOE+03 
OOE+03 
OOE+03 
OOE+03 
OOE+03 
OOE+03 
OOE+03 
OOE+03 
OOE+03 
OOE+03 
OOE+02 
OOE+02 
0.1379 

CAL 
43831 
35352 
29641 
24509 
19903 
16999 
15041 
13580 
12043 
10617 

0.95911 
0.88281 

3665E+02 

0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 

5E+03 
7E + 03 
2E + 03 
OE + 03 
6E + 03 
2E+03 
6 E + 03 
8E + 03 
8E+03 
lE + 03 
4E + 02 
8E + 02 

RES 
303E+02 
185E+02 
641E+01 
609E+01 

0.696E+01 
O.lOOE+02 

853E+01 
819E+01 
456E+01 
783E+01 
511E+00 

-0.382E+00 -

%RES 
0.6916 
0,5240 
0.2163 
0.2484 
0.3498 
0,5887 
0,5706 
0,6032 
0,3787 
0.7374 
0,5332 
0.4324 

,ERR 
21E+01 
60E+01 
09E+01 
74E+01 
62E+01 
40E+01 
53E+01 
15E+01 
74E+01 
43E+01 
30E+00 
50E+00 

XCI,1 
0,12000 
0.16000 
0,20000 
0.26000 
0,34000 
0,42000 
0,50000 
0,58000 
0.70000 
0.86000 
0.10200 
0.11800 

) 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-02 
OE-01 
OE-01 

CORRELATION MATRIX 
1 O.lOOOE+01 
2 0.9710E-02 O.IOOOE+Ol 
3 -0.4974E+00 0.3889E+00 O.lOOOE+01 

**PARM-SOL. 
1 0.2060E-02 
2 0,4233E-01 
3 0.5350E+03 

STD-ERROR 
0.1934E-04 
0,9932E-03 
0.1765E-02 

REL-ERROR 
0.9391E-02 
0.2346E-01 
0.3300E-05 

% ERROR ** 
0.9391E+00 
0.2346E+01 
0.3300E-03 

PARAMETER NAME 
1 SIGMAC 1) = 
2 SIGMAC 2) = 
3 THICKC 1) = 
4 SHIFT = 

FINAL SOLUTION 
0.20598779E-02 
0.42326998E-01 
0.53501312E+03 
O.lOOOOOOOE+01 

RESISTIVITY 
1 0.48546567E+03 
2 0.23625584E+02 

LAYER DEPTH 

0.53501312E+03 

19a 



Newberry Crater NB-18 2 layer 
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Newberry Crater NB-18 2 layer 
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Introduction 

This report describes the results of a time-domain electromagnetic (TDEM) 
survey of Newberry Volcano, Deschutes County, Oregon, which was performed 
during July 1984 to determine the geoelectrical structure of the volcano. 
Twenty-three TDEM soundings were made using a central induction loop 
configuration. This was our second field season at Newberry Volcano. During 
the previous field season 18 soundings were made (Fitterman, 1983). Figure 1 
shows the locations of the 1983 and 1984 soundings. 

This research project was funded by the Department of Energy in 
conjunction with the USGS Geothermal Program. 

Field Procedure and Equipment 

TDEM measurements were made using a SIROTEM II system (Buselli and 
O'Neill, 1977). The SIROTEM system injects a bipolar, square-wave current 
into a transmitter loop. When the current Is turned off, the voltage Induced 
in a receiving coil located at the center of the transmitter loop is 
recorded. The SIROTEM system records and stacks the transients from a large 
number of current turn-offs, and reports the averaged voltage-current ratios. 

Square transmitter loops 305 m on a side were used. The receiver coll 
was an eight turn 38 m x 38 m loop (receiver coll moment M^ = 11,613 turn-m ) 
situated at the center of the transmitter loop. Four to six runs, consisting 
of 2,048 transients per run, were made at each site. The polarity of the 
receiver coil was reversed on alternate runs to reduce instrumental noise. ^ 

At all 1984 locations except NB-41, an external transmitter built by the 
USGS was used to Increase transmitter current to about 20 amperes. The higher 
current made it possible to obtain useful signals at later times, thereby 
collecting Information from greater depths. At NB-41 a single loop (L=305 m) 
was used for the transmitter and receiver with the lower power Internal 
SIROTEM transmitter. 

At most locations VLF resistivity data were collected at 25 m intervals 
along one leg of the transmitter loop using a Geonics EM16R. This Information 
was used to determine near surface resistivities for use In Inversion of the 
TDEM sounding. The geometric mean of thirteen measurements from each site are 
given in Table 1. 

Data Preparation 

The recorded voltage-current ratios were converted to late stage apparent 
resistivity (Kaufmann and Keller, 1983, p. 457) using the formula 

V^ 2y L \ 2/3 

^ " 4Trt '• 5t \ / V 

where y^ is the free space permeability, L is the length of a side of the 
transmitter loop, M^ Is the receiver loop moment, t is time since current 
shutoff, and V/I Is the voltage-current ratio (all in SI units). Data from 



Table 1. VLF apparent resistivities from transient sounding sites. The data 
were obtained using the 24.8 kHz VLF station at Jim Creek, WA. The 
results are the geometric mean of 13 data points spaced along a 300 m 
long line. 

Station 

NB-19 

NB-20 

NB-21 

NB-22 

NB-25 

NB-26 

NB-27 

NB-28 

NB-29 

NB-30 

NB-31 

NB-32 

NB-33 

NB-34 

NB-35 

NB-36 

NB-37 

NB-38 

NB-39 

NB-40 

NB-41 

^parent 
Resistivity (ohm-m) 

1700 

1500 

1200 

2800 

1400 

2200 

1400 

1200 

560 

930 

1000 

880 

2600 

780 

1200 

1700 

2600 

900 

1600 

4700 

1600 



several runs were averaged and converted to apparent resistivity. Data from 
the first two SIROTEM channels were not used because they appeared to be 
noisy. Late-time data were rejected when the data appeared to be noisy and 
the apparent resistivity curves no longer behaved smoothly. Data obtained 
using the external transmitter were combined with data from the Internal 
transmitter to obtain longer data records with less noise. 

Inversion of Soundings 

Initial models for the data were obtained by curve matching using a 
catalog of two-layer models (Kaufmann and Keller, 1983). These models served 
as starting points for a non-linear least squares inversion by computer 
(Anderson, 1982). Best-fit two and three layer models were found for each 
sounding. If the three layer model did not provide a significantly better fit 
than the two-layer model, then the three-layer model was- rejected. Initial 
estimates of first layer resistivity were made using the VLF apparent 
resistivities. The first layer thickness was taken as the VLF skin depth. 
The first layer parameters were usually held fixed. If an acceptable fit was 
not obtained with these values, the first layer parameters were allowed to 
vary. 

Results 

Results of the Inversions are presented in Figures 2 through 24. Figures 
2a through 24a contain the output from the inversion program. This consists 
of the name of the inversion program used, the sounding title, and the 
effective transmitter loop radius (A=TT~^'^L). 

The first table contains the observation time (seconds), the observed 
apparent resistivity (ohm-m), the estimated standard deviation in the 
observation, the computed model resistivity, and the percent error in the 
fit. The estimated standard deviation is based upon the statistics of several 
runs. Following these data are the RMS error in the fit and the convergence 
criterion which terminated the inversion. See Dennis jet_ al. (1981) for a 
discussion of the convergence criteria.' 

The next table gives the parameter correlation matrix for the 
unconstrained parameters. This provides a measure of the interdependence of 
the model parameter estimates. A high correlation between parameters 
indicates that only their ratio can be determined, while a high inverse 
correlation between parameters means that only their product can be 
resolved. Only the lower half of the symmetric correlation matrix is shown. 
The column Integers at the left gives the parameter number. These numbers are 
seen to the left of the third table and under the "P" heading in the "FINAL 
INVERSION MODEL" table. As an example, the second entry In the first column 
of any correlation matrix will be the correlation between the second and first 
unconstrained model parameters. 

The third table gives the unconstrained model parameter estimates, the 
standard deviation in the parameter estimates, the relative error (the 
standard deviation divided by the model parameter), and the percentage 
relative error in the parameter estimates. This information Is provided for 
the unconstrained parameters. The parameter error estimates are based on 
nonlinear statistics, and as such cannot be taken as actual parameter 



uncertainties. It is necessary to do a sensitivity analysis to determine the 
actual bounds on allowable models. 

The last table gives the resistivity, conductivity, thickness, and depth 
to the top of each layer. The column marked "P" gives the model parameter 
number. An asterlcks under the column marked "F" Indicates that the model 
parameter was fixed in the inversion. 

Figures 2b through 24b contain the apparent resistivity sounding curve 
(circles) plotted as a function of (27rt)^'^. The data error estimates are 
indicated by vertical bars on the data points. The solid line is the 
calculated sounding curve based upon the final Inversion model. 

The final inversion model is shown in Figures 2c through 24c. The 
Interpreted layer resistivities are plotted as a function of depth. Solid 
lines represent layer resistivities and thicknesses which were allowed to 
vary during inversion. Dashed lines represent model parameters which were 
constrained during Inversion. 

Discussion 

The data are similar in nature to the previous survey results (Fitterman, 
1983). The geoelectrical section is resistive near the surface, becoming 
conductive with depth. All soundings described in this report were made 
outside the caldera rim. The first layer resistivities range from 370 ohm-m 
to 2800 ohm-m. These values are often not well determined. Some values were 
constrained based upon the VLF resistivity data. The basement resistivities 
ranged fron 19 ohm-m to 73 ohm-m. A second layer of intermediate resistivity 
was required for most interpretations. 

Figure 25 shows a contour map of depth to the conductive basement based 
upon all soundings made to date. Depth to the conductive basement ranges from 

^̂  {B 370 m to 810 m. After the intra-caldera region, the shallowest conductive 
^̂  zones lie to the west of the caldera where depths as shallow as 410 m are 

t̂ "̂  seen. This region has been the focus of commercial drilling activity. 

Inside the caldera, the conductor is associated with high-temperature 
fluids as confirmed by drilling. The cause of the conductor outside the 
caldera is not as clear. The conductor could be due to conductive rocks that 
predate Newberry such as Tertiary ash flows or sedimentary rocks. Pre-
Newberry rocks would be expected at ^ n elevation of below \'1280 m (N.S. ^ z o o / y 
MacCleod, personal communication, 1985). The elevation of the conductor 

•Z^o-lCy no varies from 640 m to 1580 m, and is lower away from the caldera. Thus, in '̂/ - 4 " ^ ^ 
£1^S2 some regions the pre-Newberry rock hypothesis is supported, whereas in others 

it is contradicted. The conductor could also be due to the water table. Dry, 
near surface, Newberry rocks are exceedingly resistive. Saturating these same 
rocks should significantly reduce their resistivity. The deepening of the 
conductor away from the volcano is in accord with the Idea of ground water 
flowing downward and outward from the caldera. Increased saturation of 
Newberry, or possibly pre-Newberry, rocks with depth could account for the 
conductive layer we have detected. There are nd publically available well 
data in the vicinity of the volcano to unambiguously unravel the cause of the 
conductor, however, the regional water table elevations are about 1280 m 
(Black, 1983). We suspect that the conductor is caused by increased 
saturation with depth, and that in places the conductor may be pre-Newberry 
rocks. 
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Figure 2a 

<NLSTCI>: Newberry Volcano NBE-19 
LOOP RAU1US= 172.0 

1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
li 
12 
13 
14 
15 
lb 
17 
18 
19 

TIMECS) 
0.0016000 
0.0020000 
0.0026000 
0.003400U 
0.0042000 
0.0050000 
0.0058000 
0.0070000 
0.0086000 
0.0102000 
0.0118000 
0.0134000 
O.015S000 
0.0190000 
0.0222000 
0.025'iOOQ 
0.0286000 
0.03340UO 
0.0398000 

OBSERVED 
RESISTIVITY 

450.4 
382.6 
315.0 
265.6 
232.4 
209.8 
191.3 
168.9 
147.3 
135.9 
127.7 
129.5 
lib.9 
104.1 
94.0 
95.4 
93.6 
80.1 
87.7 

STANDARD 
DEVIATION 

6.6 
9.2 
7.4 
6.3 
9.0 
8.9 

11.3 
10.8 
8.9 
5.7 
3.9 
6.2 

12.7 
10.1 
17.6 
23.7 
29.1 
26.1 
43.2 

COMPUTED 
RESISTIVITY 

450.3 
382.3 
316.9 
265.0 
230.3 
207.0 
189.7 
170.4 
152.4 
139.8 
130.3 
123.0 
114.3 
105.9 
99.6 
94.6 
90.4 
85.6 
80.9 

PERCENT 
ERROR 

0.0 
0.1 

-0.6 
0.2 
0.9 
1.4 
0.8 

-0.9 
-3.4 
-2,8 
-2.0 
5.3 
1.4 

-1.7 
-5.6 
0.9 
3.5 

-6.5 
8.4 

RMS ERRORS 3.841 X-CONVERGENCE 

CORRELATION MATRIX 
2 3 

2 1.000 
3 -0.208 1.000 
5 0.502 0.41b 1 000 

PARAMETER 
ESTIMATE 

2 0.1966E-02 
3 0.2299E-01 
5 0.4657E+03 

STANDARD 
ERROR 

0.630bE-04 
0.1920E-03 
0,1465E-02 

RELATIVE PERCENT 
ERROR 

0.3209E-01 
0.8353E-02 
0.3145E-05 

ERROR 
3.2 
0.8 
0.0 

FINAL INVERSION MODEL 

LAYER 
1 
2 
3 

RESISTIVITY 
1652.9 
508.7 
43.5 

P 
1 
2 
3 

F 
• 

CONDUCTIVITY P F THICKNESS DEPTH 
0.6a500001E-03 4 • 130.0 0.0 
0.19659291E-02 5 465.7 130.0 
0.22991039E-01 595.7 

P - parameter number 
F - • indicates fixed parameter 



Figure 2b 

Newberry Volcano NBE-19 
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Figure 2c 

Newberry Volcano NBE-19 
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Figure 3a 

<NLSTC1>: Newoerry volcano NBE-20 
LOOP RAD1US= 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

TIMECS) 
O.OOlbOOO 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
U.0050000 
0.0058000 
0.0070000 
0.0086000 
0.0102000 
0.0118000 
0.0134000 
O.OlbbOOO 
O.OlyOOOO 
0.0222000 
0.0254000 
0.0266000 
0.0334U00 
0.0398000 

OBSERVED 
RESISTIVITY 

530.7 
456.5 
386.9 
329.6 
287.9 
258.6 
237.3 
204.8 
193.3 
175.4 
169.5 
151.3 
136.0 
108.7 
lOU.U 
91.9 
84.9 
74.4 
72.6 

STANDARD 
DEVIATION 

2.6 
3.2 
1.7 
2.1 
2.0 
5.4 
8.7 
3.8 
9.6 
7.1 

11.3 
4.9 
11.3 
4.3 
5.9 
4.8 
4.8 
3.3 
5.2 

COMPUTED 
RESISTIVITY 

501.5 
456.9 
398.4 
334.0 
285.7 
251.4 
226.6 
198.0 
171.0 
152.-8 
1 39.2 
128.3 
116.1 
104.5 
95.9 
89.2 
84.1 
78.0 
71.9 

PERCENT 
ERROR 

5.8 
-0.1 
-2.9 
-1.3 
0.8 
2.9 
4.7 
3.4 

13.0 
14.6 
21.8 
17.9 
17.1 
4.0 
4.3 
3.0 
1.0 

-4.6 
1.0 

RKS £RROR= 17.17 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 

1 1.000 
2 -0.422 1.0 00 
3 -0.326 0.450 
4 -0.264 -0.417 
5 -0.301 0.627 

1.000 
0.030 1.000 
0.064 -0.764 1.000 

PARAMETER 
ESTIMATE 

1 0.1179E-02 
2 a.2tt01t;-02 
3 Q.3832t-01 
4 0.1325E+03 
5 0.6392E+03 

STANDARD 
ERROR 

O.lOllE-03 
0.2JB1E-03 
0.12e9E-02 
0.b219E-02 
0.9625E-02 

RELATIVE 
ERROR 

0.8575E-01 
0.8500E-01 
0.3363E-01 
0.4693E-04 
0.1506E-04 

PERCENT 
ERROR 

8.6 
8.5 
3.4 
0.0 
0.0 

Fl^iAL INVERSION MODEL 

LAlfER RESISTIVITY P 
1 848.2 1 
2 357.0 2 
3 26.1 3 

CONDUCTIVITY 
0.11789b75E-02 
0.28009799E-02 
0.38316090E-01 

P F 
4 
5 

THICKNESS 
132.5 
639.2 

DEPTH 
0.0 

132,5 
771,8 

P - parameter number 
F - » inaicates tixed parameter 
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Figure 3b 

Newberry Volcano NBE-20 
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Figure 3c 

Newberry Volcano NBE-20 
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Figure 4a 

<NLSTCI>: Newoerry Volcano NBE-21 
LOOP RAD1US= 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 

• 9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

TIMECs) 
0.0016000 
0.00200CO 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0058000 
0.007000U 
0.0086000 
0.0102000 
0.0118000 
0.0134000 
0.0158000 
o.oiyoooo 
u.0222000 
0.0254000 
0.0286000 
0.0334000 
0.0398000 

OBSERVED 
RESISTIVITY 

474.7 
399.5 
328.5 
274.6 
244.2 
216.6 
205.0 
180.2 
155.2 
139.6 
128.3 
115.6 
106.8 
95.1 
91.9 
82.5 
75.8 
69.8 
61.B 

STANDARD 
DEVIATION 

1.6 
3.0 
1.6 
0.7 
3.5 

28.9 
3.2 
1.3 
1.3 
1.2 
1.9 
3.1 
1.7 
2.3 
4.9 
5.6 
2.2 
2.6 
4.4 

COMPUTED 
RESISTIVITY 

461.7 
399.6 
336.3 
279.1 
240.3 
213.5 
193.8 
171.3 
150.2 
135.4 
124.1 
115.1 
104.5 
93.9 
85.7 
79.1 
73.8 
67.2 
60.8 

PERCENT 
ERROR 

2.8 
0.0 

-2.3 
-1.6 
1.6 
1.5 
5.6 
5.2 
3.3 
3.1 
3.4 
0.4 
2.2 
1.3 
7.2 
4.3 
2.7 
3.8 
1.7 

RMS EHROR= 6.592 X-CONVERGENCE 

COHRtbATlON MATRIX 

1 
2 
3 
4 
5 

1 
1.000 

-0.383 
-0.303 
0.002 

-0.470 

1.000 
0.122 
0.173 
0.265 

1, 
-0, 

000 
474 1.000 

0.434 -0.740 1.000 

PARAMETER 
EoTlMAlt 

1 0.2003e-03 
2 0.3324E-02 
3 0.2943E-01 
4 0.1692E+03 
5 0.5045E+03 

STANDARD 
ERROR 

0.4305E-04 
U.2112E-03 
0.479bE-03 
0.4116E-02 
0.3917E-02 

RELATIVE 
ERROR 

0.2149E+00 
0.b354E-01 
0.1630E-01 
0.2433E-04 
0.7765E-05 

PERCENT 
ERROR 

21.5 
6.4 
1.6 
0.0 
0.0 

FliML INVERSIOW MODEL 

LAYER 
1 
2 
3 

RESISTIVITY 
4992.2 
300.8 
34.0 

P F 
1 
2 
3 

CONDUCTIVITY 
0.20031395E-03 
0.33240221E-02 
0.2943311bE-01 

P F 
4 
b 

THICKNESS 
169.2 
504.5 

DEPTH 
0.0 

169.2 
673.7 

P - parameter number 
F - • indicates fixed parameter 
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Figure 4b 

Newberry Volcano NBE-21 
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Figure 4c 

Newberry Volcano NBE-21 
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Figure 5a 

<NLSTCI>: Newberry Volcano NBE-22 
LOOP RADIUSs 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
ID 
11 
12 
13 
14 
15 
16 
17 
18 
19 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
O.OObOOOO 
0.0058000 
0.0070000 
0.0086000 
0.0102000 
0.0116000 
0.0134000 
0.0158000 
0.0190000 
0.0222000 
0.0254000 
0.0286000 
0.03340U0 
0.0398000 

OBSERVED 
RESISTIVITY 

550.3 
458.6 
377.2 
315.2 
270.5 
242.3 
218.2 
193.5 
165.3 
144.1 
127.6 
117.0 
106.8 
99.8 
92.2 
87.4 
60.3 
72.7 
64.3 

STANDARD 
DEVIATION 

4.3 
2.5 
3.4 
2.0 
2.4 
2.6 
3.7 
1.6 
3.7 
5.6 
3.9 
6.3 
4.8 
3.0 
6.1 
4.9 
3.0 
3.2 
3.7 

COMPUTED 
RESISTIVITY 

536.9 
464.7 
388.1 
317.0 
269.9 
238.2 
214.3 
187.2 
162.8 
145.9 
133.1 
123.2 
112.1 
101.2 
93.2 
86.9 
82.0 
76.1 
70.2 

PERCENT 
ERROR 

2.5 
-1.3 
-2.8 
-0.6 
0.2 
1.7 
1.8 
3.4 
1.5 

-1.2 
-4.1 
-5.1 
-4.7 
-1.4 
-1.1 
0.5 

-2.0 
-4.5 
-8.3 

RMS ERRORS 6.360 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 

1.000 
-0.790 1.000 
0.520 -0.378 
0.544 -0.657 

1 
2 
3 
4 
5 

1 . 0 0 0 
0 . 1 6 8 1 . 0 0 0 

- 0 . 7 1 O 0 . 6 0 5 - 0 . 2 6 6 - 0 . 9 0 2 l.OOO 

PARAMETER 
ESTIMATE 

1 0.5920E-03 
2 0.2707t-02 
3 0.3538E-01 
4 0.1657E+03 
5 0.5586e+03 

STANDARD 
ERROR 

0.2397E-04 
0.1511E-03 
0.45 8 2E-03-
0.3282E-02 
0.4209E-02 

RELATIVE 
ERROR 

0.4049E-01 
0.5581E-01 
0.1295E-01 
0.1980E-04 
0.7532E-05 

PERCENT 
ERROR 

4.0 
5.6 
1.3 
0.0 
0.0 

FINAL INVERSION MODEL 

LAYER 
1 
2 
3 

RESISTIVITY 
1689.1 
369.4 
28.3 

P F 
1 
2 
3 

CONDUCTIVITY 
0.59203734E-03 
0.27069722E-02 
0.35377163E-01 

P F 
4 
5 

THICKNESS 
165.7 
558,8 

DEPTH 
0.0 

165.7 
724,5 

P - parameter number 
F - • Indicates fixed parameter 
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Figure 5b 

Newberry Volcano NBE-22 
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Figure 5c 

Newberry Volcano NBE-22 
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Figure 6a" 

<NLSTCI>: N e w b e r r y V o l c a n o NBE-23 
LOOP RADIUS= 1 7 2 . 0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0058000 
0.0070000 
0.0066000 
0.0102000 
0.0118000 
0.0134000 
0.0156000 
0.0190000 
0.0222000 
0.0254000 
0.0286000 

OBSERVED 
RESISTIVITY 

803.5 
676.0 
546.2 
443.2 
379.4 
339.8 
300.7 
268.4 
234.4 
218.4 
196.6 
181.5 
163.5 
146.0 
133.0 
116.3 
126.3 

STANDARD 
DEVIATION 

9.4 
4.3 
3.5 
4.4 
8.3 

24.4 
11.6 
5.0 
6.1 
7.3 
6.2 
11.1 
6.8 
2.1 
13.5 
11.9 
B.7 

COMPUTED 
RESISTIVITY 

789.2 
665.8 
545.6 
448.5 
383.9 
341.3 
309.3 
273.5 
241.0 
218.2 
201-.3 
186.5 
173.2 
158.3 
147.4 
136.8 
132.0 

PERCENT 
ERROR 

1.8 
1.5 
0.1 

-1.2 
-1.2 
-0.4 
-2.8 
-1.9 
-2.7 
0.1 

-1.4 
-3.7 
-5.6 
-6.5 
-9.8 

-14.8 
-4.3 

RM3 ERRORS 10.Oo X-CONVERGENCE 

CORRELATION MATRIX 
1 2 3 

1 1 . 0 0 0 
2 O.Ool 1 . 0 0 0 
3 - 0 . 1 2 4 - 0 . 0 6 5 1 .000 

1 
2 
3 

PARAMETER 
EST"1MATE 
0.1049E-02 
0.1b67E-01 
0.6130E+03 

STANDARD 
ERROR 

0.7331E-05 
0.1476E-03 
0.1248E-02 

RELATIVE 
ERROR 

0.6992E-02 
0.7913E-02 

. 0.1535E-05 

PERCENT 
ERROR 

0.7 
0.8 
0.0 

FINAL INVERSION MODEL 

LAî ER RESISTIVITY P 
1 953.7 1 
2 53.6 2 

-CONDUCTIVITY P F THICKNESS DEPTH 
0.10485020E-02 3 813.0 0.0 
0.18b73740E-01 813.0 

P - parameter number 
F - • Indicates fixed parameter 
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Figure 6b 

Newberry Volcano NBE-23 
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Figure 6c 

Newberry Volcano NBE-23 
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Figure 7a 

<NLSTCI>: Newberry volcano NBE-24 
LOOP RADlUSs 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0053000 
0.0070000 
0.0086000 
0.0102000 
0.0118000 
0.0134000 
0.0156000 
0.0190000 
0.0222000 
0.0254000 
0.0266000 

OBSERVED 
RESISTIVITY 

494.7 
445.0 
376.3 
327.1 
296.3 
263.3 
246.4 
220.4 
196.6 
165.0 
152.0 
136.6 
139.1 
122.2 
133.9 
132.1 
104.2 

STANDARD 
DEVIATION 

7.2 
7.3 
5.7 
2.1 
4.5 

39.1 
1.0 
5.2 
3.4 
4.2 
6.9 
3.7 
4.8 
5.8 

18.9 
24.8 
11.3 

COMPUTED 
RESISTIVITY 

509.8 
460.0 
394.7 
335.5 
291.7 
261.4 
240.2 
215.2 
190.9 
174.3 
161.6 
151.3 
139.6 
128.4 
120.1 
113.8 
108.8 

PERCENT 
ERROR 

-3.0 
-3.3 
-4.7 
-2.5 
1.6 
0.7 
2.6 
2.4 
3.0 

-5.3 
-5.9 
-9.7 
-0.4 
-4.8 
11.5 
16.1 
-4.2 

RMS ERRORS 11.84 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 

1 1.000 
2 0.270 1.000 
3 -0.929 -0.253 1 000 

PARAMETER 
ESTIMATE 

1 0.2069E-02 
2 0.2177E-01 
3 0.7416E+03 

STANDARD 
ERROR 

0.4261E-04 
0.42b3E-03 
0.2596E-02 

RELATIVE 
ERROR 

0.2059E-01 
0.1954E-01 
0.3500E-05 

PERCENT 
ERROR 

2.1 
2.0 
0,0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P F 
1 483.3 1 
2 45.9 2 

CONDUCTIVITY P F THICKNESS DEPTH 
0'.20692274E-02 3 741.6 0.0 
0.21765832E-01 741.6 

P - parameter number 
F - • indicates fixed parameter 
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Figure 7b 

Newberry Volcano NBE-24 
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Figure 7c 

Newberry Volcano NBE-24 
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Figure 8a 

<NLSTCI>: Newberry Volcano NBE-25 
LOOP RAD1US= 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0056000 
0.0070000 
0.0066000 
0.0102000 
0.0118000 
0.0134000 
0.0158000 
0.0190000 
0.0222000 
0.0254000 
0.02B6000 
0.0334000 
0.0396000 

OBSERVED 
RESISTIVITY 

418.7 
379.4 
323.5 
279.4 
242.6 
217.0 
199.6 
175.1 
156.6 
137.9 
128.6 
119.6 
107.0 
97.2 
94.0 
63.1 
77.2 
69.1 
62.8 

STANDARD 
DEVIATION 

0.9 
0.7 
2.6 
1.7 
1.7 
1.6 
3.4 
2.6 
3.9 
3.9 
1.9 
5.0 
4.1 
2.7 
5.4 
3.8 
3.5 
4.3 
0.8 

COMPUTED 
RESISTIVITY 

417.9 
379.4 
332.4 
280.7 
243.1 
216.5 
196.7 
173.6 
152.1 
137.3 
125^9 
116.7 
106.3 
96.2 
88.6 
82.6 
77.6 
71.7 
65.4 

PERCENT 
ERROR 

0.2 
0.0 

-2.7 
-0.5 
-0.2 
0.2 
1.5 
0.8 
3.0 
0.5 
2.1 
2.5 
0.6 
1.0 
6.0 
0.6 

-0.6 
-3.6 
-3.9 

RMS ERROR= 3,261 X-CONVERGENCE 

CORRbLATlON MATRIX 
2 3 

2 1.0 00 
3 -0.719 1.000 
5 -0.055 -0.034 1 000 

2 
3 
5 

PARAMETER 
ESTIMATE 
0.3576E-02 
0,3362E-01 
0.5693L+03 

STANDARD 
ERROR 

0.3268E-04 
0.3090E-03 
O.7973E-03 

RELATIVE 
ERROR 

0.9138E-02 
0.9194E-02 
0.1353E-05 

PERCENT 
ERROR 

0.9 
0.9 
0.0 

FINAL INVERSION MODEL 

LAYER 
1 
2 
3 

RESISTIVITY 
2770.1 
279.6 
29.7 

P 
1 
2 
3 

F 
* 

CONDUCTIVITY P F THICKNESS DEPTH 
0.36100001E-03 4 • 120.0 0.0 
0.35759581E-02 5 589.3 120.0 
0.33615280E-01 709.3 

P - parameter number 
F - * indicates fixed parameter 
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Figure 8b 

Newberry Volcano NBE-25 
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Figure 8c 

Newberry Volcano NBE-25 
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Figure 9a 

<NLSTCI>: Newberry Volcano NBE-26 
LOOP RADIUS= 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0056000 
0.0070000 
0.0086000 
0.0102000 
0.0116000 
0.0134000 
0.0158000 
0.0190000 
0.0222000 
0.0254000 
0.0266000 
0.0334000 
0.0398000 

OBSERVED 
RESISTIVITY 

569.5 
493.4 
418.7 
348.7 
307.4 
258.7 
244.6 
212.5 
184.9 
17 3.2 
155.3 
142.6 
127.1 
112.9 
102.5 
95.0 
100.7 
84.6 
68.7 

STANDARD 
DEVIATION 

1.1 
5.0 
5.8 
5.4 
3.5 

48.0 
11.2 
3.9 
3.1 
2.7 
5.5 
6.2 
2.1 
3.9 
1.4 
1.8 

11.2 
4.5 
5.2 

COMPUTED 
RESISTIVITY 

568.4 
506.0 
425.9 
352.8 
303.6 
267.0 
239.9 
211.2 
184.1 
164.7 
150.6 
139̂ .5 
126.6 
113.9 
104.7 
97.5 
91.7 
84.8 
77.8 

PERCENT 
ERROR 

0.2 
-2.5 
-1.7 
-1.2 
1.2 

-3.1 
2.0 
0.6 
0.4 
5,2 
3.2 
2.3 
0.4 

-0.9 
-2.1 
-2.6 
9.8 
0.0 

-11.7 

RMS ERRORS 6,208 X-CONVERGENCE 

CORRELATION MATRIX 
2 3 5 

2 1 . 0 0 0 
3 0 . 0 6 9 1 . 0 0 0 
5 - 6 . 9 1 0 0 . 0 5 0 1 . 0 0 0 

PARAMETER 
ESTIMATE 

2 0.2575E-02 
3 0.3062E-01 
5 0.6267E+03 

STANDARD 
ERROR 

0.4734E-04 
0.1544E-03 
0.1218E-02 

RELATIVE 
ERROR 

0.1839E-01 
0.5044E-02 
0.1944E-05 

PERCENT 
ERROR 

1.8 
0.5 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P 
1 2232.1 1 
2 388.4 2 
3 32.7 3 

F CONDUCTIVITY P F THICKNESS DEPTH 
* 0.44800001E-03 4 • 150.0 0.0 

0.25747700E-02 5 626.7 150.0 
0.30615348E-01 776.7 

P - parameter number 
F - * indicates fixed parameter 
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Figure 9b 
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Figure 9c 

Newberry Volcano NBE-26 
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Figure 10a 

<NLSTCI>: Newberry Volcano NBE-27 
LOOP RADIUS= 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
lb 
17 
16 
19 

TIMECs) 
0.0016000 
0.0020000 
0.002o000 
0.0034000 
0.0042000 
0.0050000 
0.0058000 
0.0070000 
0.0086000 
0.0102000 
0.0118000 
0.0134000 
0.0158000 
O.oiyoooo 
0.0222000 
0.0254000 
0.0286000 
0.0334000 
0.0396000 

OBSERVED 
RESISTIVITY 

343.8 
313.0 
280.6 
255.2 
233.7 
207.6 
196.0 
181.1 
155.8 
139.2 
128.8 
117.0 
101.8 
67.5 
62.5 
62.5 
73.7 
63.9 
58.8 

STANDARD 
DEVIATION 

0.3 
0.5 
1.7 
0.9 
1.3 

16.2 
16.9 
10.0 
0.8 
0.7 
2.0 
3.2 
0.5 
1.2 
1.9 
4.0 
7.0 
1.1 
2.8 

COMPUTED 
RESISTIVITY 

339.8 
324.2 
294.8 
257.0 
227.5 
203.9 
185.1 
164.0 
144.8 
130.4 . 
119, 3 
110.7 
101.1 
91.5 
84.4 
78.9 
74.4 
69.1 
63.6 

PERCENT 
ERROR 

1.2 
-3.5 
-4.8 
-0.7 
2.7 
1.8 
5.9 
10.4 
7,6 
6.7 
6.0 
5.7 
0.7 

-4.4 
-2.2 
4.6 

-0.9 
-7.5 
-7.5 

H M S E R R O R S 9.332 X-CONVERGENCE 

CORHEbAlION MATRIX 

1 
2 
3 
4 
5 

1 
-0 
0 

-0 
0 

1 
,000 
,650 
,392 
,762 
,457 

1 
-0 
0 

-0 

000 
512 
882 
586 

1.000 
-0.326 
-0.160 

1.000 
-0.786 1.000 

1 
2 
3 
4 
5 

PARAMETER 
ESTIMATE 
0, 
0, 
0, 
0, 

5405E-03 
4b76E-02 
3764E-01 
1223£+03 

0.5957E+03 

STANDARD 
ERROR 

0.6U94E-04 
0.2847E-03 
0.1361E-02' 
0.5348E-02 
0,7033E-02 

RELATIVE PERCENT 
ERROR 

0.1498E+00 
0.6221E-01 
0.3597E-01 
0.4372E-04 
0.1181E-04 

ERROR 
15.0 
6.2 
3.6 
0.0 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P 
1 1650.2 1 
2 218.5 2 
3 26.4 3 

CONDUCTIVITY P F THICKNESS DEPTH 
0.54047536E-03 4 122.3 0.0 
0.45763673E-02 5 595.7 122,3 
0,37836563E-01 718.1 

P - parameter number 
F - * Indicates fixed parameter 
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Figure 10b 

Newberry Volcano NBE-27 
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Figure 10c 

Newberry Volcano NBE-27 
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Figure 11a 

<NLSTC1>: 
LOOP RADlUSs 

N e w b e r r y 
1 7 2 . 0 

V o l c a n o NBE-28 

OBSERVED STANDARD COMPUTED 
I TIMECs) 
1 0.0016000 
2 0,0020000 
3 0.0026000 
4 0.0034000 
5 0.0042000 
6 O.OObOOOO 
7 0.0056000 
8 0.0070000 
9 0.0086000 
10 0.0102000 
11 0.0118000 
12 0.0134000 
13 0.0156000 
14 0.0190000 
15 0.0222000 

RESISTIVITY DEVIATION RESISTIVITY 
429.5 
389.6 
343.2 
292 
267 
253 
195 
159 
177 
160 
156.9 
138.8 
163.0 
167.9 
121.1 

11.1 
7.7 
3.4 
12.3 
6.4 
15.9 
49.5 
61.3 
7.8 
18.2 
11.6 
16.9 
40.7 
81.1 
65.5 

4 1 2 . 6 
3 9 1 , 5 
3 5 2 . 7 
3 0 4 . 4 
2 6 3 . 3 
2 3 1 . 7 
2 0 8 . 0 
1 8 2 . 0 
1 5 6 . 6 
1 3 8 . 9 
1 2 6 ^ 1 
1 1 6 . 0 
1 0 4 . 2 

9 2 . 8 
8 4 . 7 

PERCENT 
ERROR 

4.1 
-0.5 
-2.7 
-3.9 
1.6 
9.5 

-6.0 
-12.4 
13.4 
15.7 
24.5 
19.7 
56.4 
80.8 
43.0 

RMS ERRORS 38.07 X-CONVERGENCE 

COHRELAIiUN MATRIX 

1 
2 
3 
4 
5 

1 
-0 
0 

-0 
0 

1 
,000 
,624 
,514 
,913 
453 

1.000 
-0.296 
0.970 

-0.795 

1.000 
-0.299 1 
-0.142 -0 

000 
706 1.000 

PARAMETER 
ESTIMATE 

1 0.7732E-03 
2 0.3727E-02 
3 0.4db4E-01 
4 0.1197E+03 
5 0.6447E+03 

STANDARD 
ERROR 

0.3808E-03 
0.1125E-02 
0.2960E-02 
0.1992E-01 
0.1234E-01 

RELATIVE 
ERROR 

0.492bE+00 
0.3018E+00 
0.6097E-01 
0.1664E-03 
0.1914E-04 

PERCENT 
ERROR 

49.3 
30.2 
6.1 
0.0 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY 
1 1293.3 
2 268.3 
3 20.6 

P F CONDUCTIVITY P F THICKNESS DEPTH 
1 0.77.318924E-03 4 119.7 0.0 
2 0.37266919E-02 5 644.7 119.7 
3 0.46544604E-01 764.4 

P - parameter number 
F - * indicates fixed parameter 
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Figure l ib 

Newberry Volcano NBE-28 
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Figure lie 

Newberry Volcano NBE-28 
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Figure 12a 

<NLSTCI>: 
LOOP RADlUSs 

Newberry 
172.0 

Volcano NBE-29 

OBSERVED STANDARD COMPUTED 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
lb 
17 

TIMECs) 
0.0016000 
0,0020000 
0.0026000 
0.U034000 
0.0042000 
0.0050000 
0.0U58000 
0.0070000 
0.0086000 
0.0102000 
0.0113000 
0.0134000 

U15B000 
0190000 
0222000 
0254000 

RESISTIVITY DEVIATION RESISTIVITY 

0.u2t i6000 

5 2 0 , 8 
4 6 1 . 7 
3 9 6 . 5 
3 4 3 , 1 
3 0 5 , 
2 8 5 . 
2 3 2 . 
2 3 9 . 
1 9 2 . 
1 7 1 . 
1 5 3 . 
1 4 2 . 9 
1 3 0 , 6 
1 1 6 . 7 
1 0 8 . 0 

9 3 , 9 
6 7 , 2 

7 . 1 
5 . 1 
3 . 0 
4 . 5 
4 . 6 

1 4 4 . 6 
2 2 . 8 
3 3 . 0 

4 . 2 
5 . 5 
9 . 3 

1 2 . 3 
9 . 8 
4 . 3 
4 . 9 
6 . 4 
4 . 3 

4 9 8 . 9 
4 6 8 . 5 
4 1 2 . 6 
3 4 7 . 9 
2 9 6 . 7 
2 6 0 . 5 
2 3 2 . 8 
2 0 3 . 2 
1 7 4 . 5 
1 5 4 . 3 
1 3 9 . 9 
1 2 6 . 7 
115 , 
103 , 

94, 
87, 
62, 

7 
3 
4 
6 

,2 

PERCENT 
ERROR 

4.4 
-1.4 
-3.9 
-1.4 
2.2 
9.5 

-0.4 
17.7 
10.4 
11.1 
9.5 
11.1 
13, 
13, 
14, 
7, 
6.1 

RMS EKRORs 17.79 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 

1 1,000 
2 -0.050 1.000 
3 -0.254 0.112 1 000 

PARAMETER 
ESTIMATE 

1 0.2418E-02 
2 0.4364^-01 
3 0.7916E+03 

STANDARD 
ERROR 

0.5334E-04 
O.8604E-O3 
0,48UlE-02 

RELATIVE 
ERROR 

0.2205E-01 
0.2008E-01 
0.6065E-05 

PERCENT 
ERROR 

2.2 
2.0 
0.0 

Flî AL INVERSION MODEL 

LAYER RESISTIVITY P 
1 413.5 1 
2 22.8 2 

'CONDUCTIVITY P F THICKNESS DEPTH 
0.24184240E-02 3 791.6 0.0 
0.43841951E-01 791,6 

P - parameter numoer 
F - » inaicates fixed parameter 
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Figure 12b 

Newberry Volcano NBE-29 
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Figure 12c 

Newberry Volcano NBE-29 
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Figure 13a 

<NLSTC1>: Newberry Volcano NBE-30 
LOOP RADlUSs 172,0 

OBSERVED STANDARD COMPUTED 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 

005U000 
0058000 
0070000 
0086000 
0102000 
0118000 
0134000 
0156000 
0190000 
0222000 
0254000 

RESISTIVITY DEVIATION RESISTIVITY 

0,0266000 

476.1 
433.5 
364.1 
340.3 
304 
276 
254 
223.0 
201.8 
179.4 
167.2 
155.9 
143.0 
125.4 
115.9 
96.0 
96.3 

4 
,9 
7 

2, 
4 , 
4 . 8 
4 . 2 
3 . 3 

2 6 . 9 
1 4 . 9 

5 . 8 
5 . 9 
5 . 7 
4 . 4 
7, 
6, 
4, 
9, 
0, 
1, 

4 3 7 . 8 
4 3 2 . 2 
4 1 1 . 5 
3 6 5 . 8 
3 2 4 . 4 
2 8 6 . 2 
2 5 9 . 3 

,7 
0 
7 
6 
6 

228 , 
199 , 
176 , 
160 , 
148.7 
1 3 4 . 1 
1 1 9 . 7 
1 0 9 . 3 
1 0 1 . 5 

9 5 . 3 

PERCENT 
ERROR 

6.8 
0.3 

-6.7 
-7.0 
-6.2 
-3.2 
-1.8 
-2 
1 
1 
4 
4 
6 
4 
6 

-3 
1.1 

RMS ERRORS 16.25 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 3 

1 1 .000 
2 0 . 2 6 1 1 . 0 0 0 
3 0 . 1 6 2 0 . 4 7 6 1 . 0 0 0 

PARAMETER 
ESTIMATE 

1 0.2704E-02 
2 0.3716E-01 
3 0,e678£+03 

STANDARD 
ERROR 

0.5341E-04 
0.6661E-03 
0.7&62E-02 

RELATIVE 
ERROR 

0.1975E-01 
0.2385E-01 
0.9083E-05 

PERCENT 
ERROR 

2.0 
2.4 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P F 
1 3b9.8 1 
2 26.9 2 

CONDUCTIVITY P F THICKNESS DEPTH 
0-.27038516E-02 3 867.8 0.0 
0.37156533E-01 867.8 

P - parameter number 
F - * indicates tixed parameter 
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Figure 13b 

Newberry Volcano NBE-30 
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Figure 13c 

Newberry Volcano NBE-30 
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Figure 14a 

<NLSTC1>: 
LOOP RADlUSs 

Newberry 
172.0 

Volcano NBE-31 

OBSERVED STANDARD COMPUTED 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
lb 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0056000 
0.0070000 
0.0066000 
0.0102000 
0.0116000 
0.0134000 
0.0156000 
0.0190000 
0.0222000 
0.0254000 
0.0266000 

RESISTIVITY DEVIATION RESISTIVITY 
4 2 6 . 3 
3 7 3 . 0 
3 1 8 . 8 
2 7 6 . 6 
246 
229 
201 
164 
167 
15b 
153 
145 
129.5 
113.8 
100.1 
92.5 
96.0 

1.4 
1.9 
0.6 
1.8 
2.7 

28.0 
14.5 
2.1 
2.2 
3.3 
5.3 
1.7 
3.0 
3.8 
5.4 
5.9 
5.2 

4 2 0 . 5 
3 7 0 . 0 
3 1 9 . 8 
2 7 3 . 8 
2 4 2 . 8 
2 2 2 . 2 
2 0 5 . 7 
1 6 6 . 8 
1 6 9 . 7 
1 5 7 . 4 
1 4 8 . 0 
1 4 0 . 6 
1 3 2 . 1 
1 2 3 . 8 
1 1 7 . 6 
1 1 2 . 5 
1 0 8 . 4 

PERCENT 
ERROR 

1.4 
0.8 

-0.3 
1.0 
1.3 
3.2 

-2.2 
-1.4 
-1.2 
- K 3 
3.4 
3.5 

-2.0 
-8.1 

-14.9 
-17.8 
-11.4 

RMS ERRORS 9.113 X-CONVERGENCE 

CORRELATION MATRIX 
2 3 5 

2 1 . 0 0 0 
3 - 0 . 2 0 9 1 . 0 0 0 
5 0 . 3 4 2 - 0 . 3 0 1 1 . 0 0 0 

PARAMETER 
ESTIMATE 

2 0.2482t-02 
3 0.17b7E-01 
5 0.5207E+03 

STANDARD 
ERROR 

0.8234E-04 
0.2441E-03 
0.9011E-03 

RELATIVE 
ERROR 

0.3317E-01 
0.1390E-01 
0.1730E-05 

PERCENT 
ERROR 

3.3 
1.4 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P F 
1 1015.2 1 • 
2 402.9 2 
3 56.9 3 

CONDUCTIVITY 
0.98500005E-03 
0.24823032E-02 
0.17567847E-01 

P F 
4 • 
5 

THICKNESS 
100.0 
520.7 

DEPTH 
0.0 

100.0 
620.7 

P - parameter number 
F - * Indicates fixed parameter 
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Figure 14b 

Newberry Volcano NBE-31 
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Figure 14c 

Newberry Volcano NBE-31 
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Figure ISa 

<NLSTCI>: Newberry volcano NBE-32 
LOOP RADlUSs 172.0 

1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
O.OObOOOO 
0.0058000 
0.0070000 
0.0086000 
0.0102000 
0.0116000 
0.0134000 
0.0156000 
0.0190000 
0.0222000 
0.0254000 
0.0266000 

OBSERVED 
RESISTIVITY 

523.9 
466.0 
399.0 
346.4 
308.2 
278.1 
259.3 
226.6 
201.6 
17 8.9 
165.1 
151.3 
134.5 
121.3 
115.0 
112.7 
106.1 

STANDARD 
DEVIATION 

3.4 
7.4 
6.9 
5.4 

10.3 
35.7 
10.6 
9.2 

10.1 
9.9 

12.9 
11.8 
8.7 
4.8 
9.6 
9.3 

14.6 

COMPUTED 
RESISTIVITY 

513.2 
476.0 
417.3 
357.3 
310.3 
275.8 
251.7 
223.8 
196.3 
177.7 
163.9 
152.6 
139.8 
127.4 
118.4 
111.3 
105.8 

PERCENT 
ERROR 

2.1 
-2.1 
-4.4 
-3.0 
-0.7 
0.8 
3.0 
1.3 
2.7 
0.7 
0.7 

-0.9 
-3.6 
-4.8 
-2.8 
1.2 
0.2 

RMS ERRORS 7.613 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 3 

1 1 .000 
2 0 . 6 1 6 1 . 0 0 0 
3 0 . 3 7 9 0 . 7 3 3 l.OOO 

PARAMETER 
ESTIMATE 

1 0,2192E-02 
2 0.2526E-01 
3 0.7932E+03 

STANDARD 
ERROR 

0.3582E-04 
0.6069E-03 
0.6276E-02 

RELATIVE 
ERROR 

0.1634E-01 
0.2403E-01 
0.7915E-05 

PERCENT 
ERROR 

1.6 
2.4 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P 
1 456.2 1 
2 39.6 2 

CONDUCTIVITY P F THICKNESS DEPTH 
0-.21921159E-02 3 793.2 0.0 
0.25256963E-01 793.2 

P - parameter number 
F - * indicates fixed parameter 
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Figure 15b 

Newberry Volcano NBE-32 
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Figure 15c 

Newberry Volcano NBE-32 
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Figure 16a 

<NLSTCI>: 
LOOP RADlUSs 

Newberry 
172.0 

Volcano NBE-33 

OBSERVED STANDARD COMPUTED 

1 
2 
3 
4 
5 
6 
7 
8 
9 

It) 
11 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0,0042000 
O.OObOOOO 
O.OObbOOO 
0.0070000 
0.0066000 
0,0102000 
0.0118000 
0.0134000 
0.0158000 
0.0190000 
0.0222U00 
0.0254000 
0.0266000 

RESISTIVITY DEVIATION RESISTIVITY 
586 , 
497 , 
412 , 
342 , 
2 9 8 , 
266 , 
240 , 
2 0 9 , 
1 9 1 , 
174 , 
1 7 3 , 
158 , 
1 4 1 , 
1 2 5 , 
1 0 6 . 
1 0 3 , 
107 , 

2 . 8 
3 . 6 
1 .5 
1.7 
1.7 
5 . 9 
4 . 9 
2 . 4 
2 . 0 
6 . 6 
6, 

10, 
3, 
4, 
3, 
5, 

1 1 . 1 

5 9 4 . 4 
4 9 9 . 5 
4 1 0 . 0 
3 3 8 . 5 
2 9 3 . 7 
2 6 2 . 5 
2 3 9 . 5 
2 1 4 . 4 
1 9 1 , 6 
1 7 5 , 4 
1 6 3 , 3 
1 5 3 , 8 
1 4 2 . 9 
1 3 1 . 9 
1 2 4 . 1 
1 1 6 . 1 
1 1 3 . 2 

PERCENT 
ERROR 

-1.1 
-0.4 
0.6 
1.1 
1.7 
1.7 
0.5 

-2.1 
0..0 

-0.6 
6.2 
2.8 

-1.2 
-4.6 

-12.6 
-12.1 
-5.1 

RMS ERRORS 7.445 VARIABILITY CONVERGENCE 

OF 

1 
2 
3 

1 
2 
3 

iRELATION MATRIX 
1 2 

1.000 
-0.029 1.000 
-0.216 -0.226 

PARAMETER 
ESTIMATE 
0.7330E-03 
0.1671E-01 
0.648iE+03 

3 

1,000 

STANDARD 
ERROR 

0.9701E-05 
0.3472E-03 
0.6665E-03 

RELATIVE 
ERROR 

0.1324E-01 
0.1856E-01 

• 0.1028E-05 

PERCENT 
ERROR 

1.3 
1.9 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY 
1 1364.3 
2 53.4 

P F "CONDUCTIVITY P F THICKNESS DEPTH 
1 0 . 7 3 2 9 5 0 2 3 E - 0 3 3 6 4 8 . 1 0 . 0 
2 0 . 1 8 7 1 0 2 0 5 E - 0 1 6 4 8 . 1 

P - parameter number 
F - * indicates fixed parameter 
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Figure 16b 

Newberry Volcano NBE-33 
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Figure 16c 

Newberry Volcano NBE-33 
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Figure 17a 

<NLSTCI>: Newberry volcano NBE-34 
LOOP RADlUSs 172.0 

1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
lb 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0056000 
0.0070000 
0.0086000 
0.0102000 
0.0118000 
0.0134000 
0.0156000 
0.0190000 
0.0222000 
0.0254000 
0,0266000 

OBSERVED 
RESISTIVITY 

347.7 
307.1 
265.1 
228.6 
205.5 
186.5 
172.4 
154.2 
138.0 
126.6 
113.1 
105.5 
96.6 
90.4 
6b.b 
64.8 
79.3 

STANDARD 
DEVIATION 

1.2 
1.9 
1.1 
1.0 
0.8 

12.7 
5.9 
2.7 
4.7 
4.3 
3.1 
2.4 
2.0 
3.3 
5,6 
6,7 
2,0 

COMPUTED 
RESISTIVITY 

345.3 
309,7 
267,5 
229,9 
203,2 
183,1 
168,8 
152,9 
137,2 
126,1 
117,9 
111:, 3 
103,8 
96,3 
90,8 
66,5 
83,0 

PERCENT 
ERROR 

0,7 
-0,9 
-0,9 
-0,5 
1,1 
3,0 
2,1 
0,9 
0,6 
0,4 

-4,1 
-5,2 
-4,8 
-6,1 
-5,8 
-2.0 
-4.5 

RMS ERRORS 4.052 X-CONVERGENCE 

CORRELATION MATRIX 
2 3 5 

2 1 .000 
3 0 . 3 8 5 1 . 0 0 0 
5 0 . 4 8 1 0 . 7 1 7 1 . 0 0 0 

PARAMETER 
ESTIMATE 

2 0.3430E-02 
3 0.254oE-01 
5 0.5133E+03 

STANDARD 
ERROR 

0.6874E-04 
0.3637E-03 
0.1213E-02 

RELATIVE 
ERROR 

0.2587E-01 
0.1507E-01 
0.2363E-05 

PERCENT 
ERROR 

2.6 
1.5 
0.0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P 
1 775.2 1 
2 291.5 2 
3 39.3 3 

F CONDUCTIVITY P 
» 0-.12900000E-02 4 

0,34304564E-02 5 
0,25457317E-01 

F THICKNESS 
90,0 

513,3 

DEPTH 
0,0 

90,0 
603,3 

P - parameter number 
F - * Indicates fixed parameter 
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Figure 17b 

Newberry Volcano NBE-34 
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Figure 17c 

Newberry Volcano NBE-34 
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Figure 18a 

<NLSTCI>: Newberry Volcano NBE-35 
LOOP RADlUSs 172,0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
li 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0,0026000 
0,0034000 
O.0O42U00 
O.OObOOOO 
0.0058000 
0.0070000 
0,0066000 
0.0102000 
0.0116000 
0.0134000 
0.0158000 
0.0190000 
0.0222U00 
0.0254000 
0.0266000 

OBSERVED 
RESISTIVITY 

604.5 
518.0 
433.2 
373.9 
330.1 
301.6 
285.5 
254.4 
230.3 
211.6 
207.9 
192.6 
174.9 
160.1 
137.0 
130.1 
120.4 

STANDARD 
DEVIATION 

1.6 
4.3 
1.4 
2.7 
5.2 

23.2 
11.7 
11.7 
5.7 
1.8 

17.3 
14.7 
8.2 
5.9 
8.7 
10.4 
10.6 

COMPUTED 
RESISTIVITY 

617.1 
524,1 
434,3 
362,8 
317.4 
285,7 
262.2 
236.8 
213,2 
196,4 
183,9 
174vl 
162,6 
151,1 
142,6 
136,2 
130,8 

PERCENT 
ERROR 

-2,0 
-1,2 
-0,3 
3,1 
4,0 
5.6 
8.9 
7.4 
8.0 
7.8 
13.1 
10.6 
7.5 
5.9 

-4.0 
-4.5 
-8.0 

RMS ERRORS 15.66 VARIABILITY CONVERGENCE 

CORRELATION MATRIX 
1 2 3 

1 1 .000 
2 - 0 . 5 3 3 1 .000 
3 - 0 . 7 2 7 0 . 6 0 3 l.OOO 

PARAMETER 
ESTIMATE 

1 0,7022E-03 
2 0.1499E-01 
3 0,6537E+03 

STANDARD 
ERROR 

0,6988E-04 
0,4655E-03 
0,2675E-02 

RELATIVE 
ERROR 

0,1280E+00 
0,3238E-01 
0,4092E-05 

PERCENT 
ERROR 

12,8 
3,2 
0,0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P 
1 1424,1 1 
2 66.7 2 

CONDUCTIVITY P F THICKNESS DEPTH 
0.70220424E-03 3 653.7 0.0 
0.14993451E-01 653.7 

P - paranieter number 
F - * Indicates fixed parameter 
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Figure 18b 

Newberry Volcano NBE-35 
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Figure 18c 

Newberry Volcano NBE-35 
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Figure 19^ 

<NLSTCI>: Newberry volcano NbE-36 
LOOP RADlUSs 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0058000 
0.0070000 
0.0086000 
0.0102000 
0.0118000 
0.0134000 
0.0156000 
0.0190000 
0.0222000 
0.0254000 
0.0266000 

OBSERVED 
RESISTIVITY 

667.0 
564.6 
456.8 
381.4 
333.5 
290.2 
273.1 
234.2 
213.6 
198.8 
186.4 
177.0 
152.2 
135.2 
120.9 
109.0 
110.9 

STANDARD 
DEVIATION 

9.7 
2.9 
2.4 
3.9 

20.0 
21.1 
4.8 
1.3 
2.2 
4.8 
1.1 
5.1 
2.4 
0.6 
2.2 
2.6 
6.7 

COMPUTED 
RESISTIVITY 

697.9 
576,7 
466,6 
379,8 
326.2 
289.0 
262.1 
232.9 
206.0 
187.2 
173.1 
162.1 
149.4 
136.9 
127.6 
120.3 
114.4 

PERCENT 
ERROR 

-4.4 
-2.1 
-2.1 
0.4 
2.2 
0.4 
4.2 
0.6 
3.7 
6.2 
7.7 
9.2 
1.9 

-1.2 
-5.2 
-9.4 
-3.1 

RMS ERRORS 12.44 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 3 

1 1 . 0 0 0 
2 - 0 . 1 4 5 1 . 0 0 0 
3 0 . 2 5 0 - 0 . 3 4 9 1 . 0 0 0 

PARAMETER 
ESTIMATE 

1 0.4449E-03 
2 0.1950E-01 
3 0.6921E+03 

STANDARD 
ERROR 

0.3395E-04 
0.3186E-03 
0.1692E-02 

RELATIVE 
ERROR 

0.7632E-01 
0.1635E-01 
0.2445E-05 

PERCENT 
ERROR 

7.6 
1,6 
0,0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P F 
1 2247,6 1 
2 51,3 2 

CONDUCTIVITY P F THICKNESS DEPTH 
0',44488852E-03 3 692,1 0.0 
0.19496365E-01 692.1 

P - parameter number 
F - * indicates fixed parameter 
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Figure 19b 

Newberry Volcano NBE-36 
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Figure 19c 

Newberry Volcano NBE-36 
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Figure 20a 

<NLSTCI>: Newberry Volcano NBE-37 
LOOP RADlUSs 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0058000 
0.007000C 
0.0066000 
0.0102000 
0.0118000 
0.0134000 
0.0156000 
0.019U000 
0.0222000 
0.0254000 
0.02be000 
0.0334000 
0.0396000 

OBSERVED 
RESISTIVITY 

736.9 
606.1 
472.4 
379.9 
318.0 
279.1 
246.0 
217.0 
163.2 
163.4 
150.2 
136.8 
122.9 
109.8 
103.2 
94.9 
63.4 
76.2 
70.1 

STANDARD 
DEVIATION 

6.9 
4.1 
2.8 
5.0 

10.0 
8.4 
1.7 
1.8 
5.4 
7.6 
9.3 
11.0 
3.2 
5,4 
7,5 
2,9 
5,4 
8,3 

10,1 

COMPUTED 
RESISTIVITY 

767,0 
616,9 
479,9 
375,6 
312,0 
269,3 
238,5 
205,4 
175,7 
155,3 
140,2 
128,6 
115,5 
102,9 
93,5 
86,3 
80,4 
73,4 
66.2 

PERCENT 
ERROR 

-3,7 
-1.8 
-1.6 
1.1 
1.9 
3.6 
3.2 
5.6 
4.3 
5.2 
7.1 
6.4 
6.4 
6.8 

10.3 
10.0 
3.8 
3.8 
5.9 

RMS ERRORS 10.89 X-CONVERGENCE 

CORRELATION MAIRIX 
1 2 3 

1 1 . 0 0 0 
2 0 . 0 9 0 1 .000 
3 - 6 . 8 2 9 - 0 . 1 6 7 1 . 0 0 0 

PARAMETER 
ESTIMATE 

1 0.3b74E-03 
2 0.3624E-01 
3 0.7260E+03 

STA.MDARD 
ERROR 

0.1351E-04 
0.5269E-03 
0.2627E-02 

RELATIVE 
ERROR 

0.3678E-01 
0.1376E-01 
0.3894E-05 

PERCENT 
ERROR 

3.7 
1.4 
0.0 

FINAL INVERSION KODEL 

LAYER RESISTIVITY P F 
1 2721.9 1 
2 26.2 2 

CONDUCTIVITY P F THICKNESS DEPTH 
0.36739412E-03 3 726.0 0.0 
0.38237121E-01 726.0 

P - parameter number 
F - * indicates fixed parameter 
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Figure 20b 

Newberry Volcano NBE-37 
JC cr o 

£ 
O 

tt 
tt 
L 

C 
tt a 
fl O 
CL — 
(L 
< 

O 

T 1 1 I M M 

0.01 

T 1 1 — I M M 

J I I I M M i J I I I I I 11 

0.1 

Tau e 8q r t ( 2 p l t ) 
1.0 3.0 

62 



Figure 20c 

Newberry Volcano NBE-37 
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Figure 21a 

<NLSTCI>: Newberry Volcano NBE-38 
LOOP RADlUSs 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
lb 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0,0026000 
0,0034000 
0.0042000 
O.OObOOOO 
0.0058000 
0.0070000 
0.0066000 
0.0102000 
0.0118000 
0.0134000 
0.0156000 
0.0190000 
0.0222000 
0.0254000 
O.U266000 

OBSERVED 
RESISTIVITY 

318.5 
291.0 
251.5 
214.2 
169.4 
170.4 
147.2 
150.2 
124.8 
112.6 
105.6 
99.2 
92.4 
82.0 
73.2 
65.1 
64.5 

STANDARD 
DEVIATION 

1.7 
2.0 
2.5 
2.0 
2.5 

11.1 
8.4 
14.6 
1.5 
1.6 
3.2 
1.7 
1.1 
2.6 
5.6 
6.5 
8.6 

COMPUTED 
RESISTIVITY 

315.0 
294.4 
264.0 
224.8 
195.4 
174.3 
157.9 
138.6 
120.9 
108.7 
99.4 
91.9 
83.7 
75.7 
69.8 
65.2 
61.6 

PERCENT 
ERROR 

i.l 
-1.2 
-4.7 
-4.7 
-3.1 
-2.2 
-6.8 
8.4 
3.2 
3.5 
6.3 
7.9 

10.4 
8.3 
4.9 

-0.2 
4.8 

RMS ERRORS 7.802 X-CONVERGENCE 

CORRELATION MATRIX 
2 3 5 

2 1.000 
3 -0,164 1.000 
5 0 . 2 4 0 0 . 0 4 9 1 . 0 0 0 

2 
3 
5 

PARAMETER 
ESTIMATE 
0.4634E-02 
0.4895E-01 
0.5499E+03 

STAfJDARD 
ERROR 

0.1662E-03 
0.1039E-02 
0.3706E-02 

RELATIVE 
ERROR 

0.3586E-01 
0.2122E-01 
0.6739E-05 

PERCENT 
ERROR 

3.6 
2.1 
0.0 

FINAL INVERSION MODEL 

YER 
1 
2 
3 

RESISTIVITY 
909.1 
215.6 
20.4 

P F 
1 • 
2 
3 

CONDUCTIVITY 
0-.11000000E-02 
0.46335631E-02 
0.48954826E-01 

P F 
4 * 
5 

THICKNESS 
100.0 
549,9 

DEPTH 
0,0 

100,0 
649,9 

P - p a r a m e t e r nutiiber 
F - * indicates fixed parameter 
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Figure 21b 

Newberry Volcano NBE-38 
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Figure 21c 

Newberry Volcano NBE-38 
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Figure 22a 

<NLSTCI>: Newoerry Volcano NBE-39 
LOOP RADlUSs 172,0 

1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0056000 
0.0070000 
0.0066000 
0.0102000 
0.0116000 
0.0134000 
0.0158000 
0.0190000 
0.0222000 
0.0254000 
0.0266000 

OBSERVED 
RESISTIVITY 

429.4 
376.0 
316.5 
268.1 
234.5 
208.3 
199.3 
162.9 
146.4 
130,9 
117.9 
109.7 
97.4 
84.7 
79.6 
74.6 
68.4 

STANDARD 
DEVIATION 

1,1 
2,1 
1,6 
2,0 
2,2 

10,7 
11,7 
4,0 
1.3 
1.6 
1.5 
3.3 
2.6 
2.0 
1.5 
1.7 
2.6 

COMPUTED 
RESISTIVITY 

427.9 
380.0 
325.3 
270.1 
231.4 
204.5 
184.8 
162.1 
141.3 
127.0 
116:. 1 
107.6 
97.9 
86.5 
81.6 
76.3 
72.0 

PERCENT 
ERROR 

0.4 
-1.0 
-2.7 
-0.7 
1.4 
1.8 
7.8 
0.5 
3.6 
3.1 
1.5 
2.0 

-0.5 
-4.3 
-2.3 
-2.2 
-4.9 

RMS ERRORS 5.46b X-CONVERGENCE 

CORRELATION MATRIX 
2 3 

2 1.000 
3 -0.576 1.000 
5 0.552 -0.645 1 000 

PARAMETER 
ESTIMATE 

2 0.3456E-U2 
3 0.3974E-01 
5 0.5514E+03 

STANDARD 
ERROR 

0.1456E-C3 
0.2940E-03 
0.1642E-02 

RELATIVE 
ERROR 

0.4213E-01 
0,7398E-02 
0.3341E-05 

PERCENT 
ERROR 

4,2 
0,7 
0,0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P 
1 1589.6 1 
2 269.4 2 
3 25.2 3 

F CONDUCTIVITY P F THICKNESS DEPTH 
• 0,62900002E-03 4 • 130,0 0,0 

0,34558526E-02 5 551,4 130,0 
0,39743692E-01 681.4 

P - parameter number 
F - * indicates fixed parameter 
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Figure 22b 

Newberry Volcano NBE-39 
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Figure 22c 

Newberry Volcano NBE-39 
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Figure 23a 

<NLSTCI>: Newberry Volcano NBE-40 
LOOP RADlUSs 172.0 

I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

TIMECs) 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0058000 
0.0070000 
0.0066000 
0.0102000 
0.0116000 
0.0134000 
0.0156000 
O.oiyoooo 
0.0222000 

OBSERVED 
RESISTIVITY 

677.5 
573.9 
474.6 
395.9 
348.0 
311.2 
287.3 
2 51.8 
227.6 
209.1 
195.5 
166.0 
166.5 
151.3 
147.3 

STANDARD 
DEVIATION 

2.9 
4.1 
2.8 
2.7 
2.5 

21.9 
8.1 

10.1 
6.1 
2.4 
6.4 
4.3 
12.2 
24.9 
35.0 

COMPUTED 
RESISTIVITY 

679.1 
571.4 
474.1 
395.2 
345.3 
310.6 
285.2 
257.3 
231.6 
213.5 
199,7 
18 8,9 
176,3 
164,1 
155,0 

PERCENT 
ERROR 

-0.2 
0,4 
0,1 
0,2 
0,8 
0,2 
0,7 

-2,1 
-1,7 
-2.1 
-2,1 
-1,5 
-5,6 
-7,6 
-4,9 

RMS ERRORS b,773 X-CONVERGENCE 

CORRELATION MATRIX 
2 3 

2 1,000 
3 -0.185 1.000 

PARAMETER STANDARD RELATIVE PERCENT 
ESTIMATE ERROR ERROR ERROR 

2 0.1373t-01 0.3015E-04 0.2196E-02 0.2 
3 0.6727t+03 0.31blE-03 0.4700E-06 0,0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P F CONDUCTIVITY P F THICKNESS DEPTH 
1 1956.2 1 * 0,51119964E-03 3 672,7 0.0 
2 72.8 2 0.13732332E-01 672.7 

P - parameter number 
F - * Indicates fixed parameter 
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Figure 23b 

Newberry Volcano NBE-40 
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Figure 23c 

Newberry Volcano NBE-40 
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Figure -24a 

<NLSTCI>: 
LOOP RADlUSs 

Newberry Volcano NBS-41 
172.0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

OBSERVED STANDARD COMPUTED 

0.0012000 
0.0016000 
0.0020000 
0.0026000 
0.0034000 
0.0042000 
0.0050000 
0.0056000 
0,0070000 
0,0066000 
0,0102000 
0.0116000 
0.0134000 
0.0166000 
0,0190000 
0.0222000 

646 
523 
451 
377 
313 
273 
257 
236 
210 
192 
172 
163 
149.3 
129,0 
144.8 
112.6 

7.5 
9.9 
8.5 
11.3 
7.6 
7.2 
15.3 
16.3 
12.6 
34.3 
18.0 
24.1 
62.9 
14.6 
93.6 
53.1 

6 4 8 . 2 
5 2 1 . 0 
4 4 6 . 0 
3 7 4 . 2 
3 1 6 , 2 
2 7 9 , 6 
2 5 4 , 2 
2 3 5 , 2 
2 1 4 , 4 
1 9 5 , 1 
181, 
170, 
162, 
152, 
143, 
135, 

PERCENT 
TIMECs) RESISTIVITY DEVIATION RESISTIVITY ERROR 

-0, 
0, 
1, 
0, 

-1.0 
-2.3 

,2 
,4 
,7 

1, 
0, 

-1, 
-1,2 
-4.5 
-4.0 
-7.9 

-15.5 
1.2 

-17.2 

RMS ERRORS 10.60 X-CONVERGENCE 

CORRELATION MATRIX 
1 2 

1 1 .000 
2 - 0 , 0 3 0 1 , 0 0 0 
3 0 , 2 6 8 0 , 4 2 2 

PARAMETER 
ESTIMATE 

1 0.7312E-03 
2 0.1439E-01 
3 0.5617E+03 

1,000 

STANDARD 
ERROR 

0.1473E-04 
0.1651E-03 
0,1251E-02 

RELATIVE 
ERROR 

0.2014E-01 
0,1147E-01 
0,2151E-05 

PERCENT 
ERROR 

2,0 
1,1 
0,0 

FINAL INVERSION MODEL 

LAYER RESISTIVITY P F 
1 1367.6 1 
2 69.5 2 

CONDUCTIVITY P F THICKNESS DEPTH 
0.73121284E-03 3 581.7 0.0 
0.14385572E-01 581.7 

P - parameter number 
F - * indicates fixed parameter 
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Figure 24b 
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Figure 24c 

Newberry Volcano NBS-41 
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