
The following file is part of the 

Arizona Department of Mines and Mineral Resources Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 
have indicated what we know about copyright and rights of privacy, publicity, or 
trademark. Due to the nature of archival collections, we are not always able to identify 
this information. We are eager to hear from any rights owners, so that we may obtain 
accurate information. Upon request, we will remove material from public view while we 
address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
1520 West Adams St. 

Phoenix, AZ 85007 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



PRINTED: ~6-20-2006 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: BULLARD 

ALTERNATE NAMES: 
LITTLE GIANT 

YAVAPAI COUNTY MILS NUMBER: 109 

LOCATION: TOWNSHIP 8 N RANGE 10 W SECTION 11 QUARTER N2 
LATITUDE: N 34DEG 03MIN 57SEC LONGITUDE: W 113DEG 16MIN 23SEC 
TOPO MAP NAME: SMITH PEAK - 7.5 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER OXIDE 
COPPER SULFIDE 
SILVER 
GOLD 
SILICON 
CALCIUM CALCITE 

BIBLIOGRAPHY: 
MAPS - FLAT STORAGE, 2ND DRAWER 
ADMMR BULLARD MINE FILE & COLVO FILE 
ADMMR INDEPENDENCE FILE 
BLM MINING DISTRICT SHEET 341 
USBM WAR MINERAL REPORT 1945 REPORT 453 
CLAIMS ALSO IN SEC 1, 2, 3,10 & 12 
FOWLER, GEORGE M (EAGLE PITCHER) GEO FILE 
TOVOTE, W. 1918 "CUNNINGHAM PASS", GEO FILE 
AGSU OFR 92-1, MINERAL DEP. BULLARD MINERAL 
DIST. ... ,1992, SPENCER, J. AND REYNOLDS 

'd off! 

f~ , ,i t.Llllyt-l JOl1rl'l 
PlJ,tr I (J ~ 'l-



Q

\_~ 

teckcominco 

March 18, 2004 

Karen Carter 
Trustee, Margaret L. Krebs Trust 
Carter Insurance and Pension Services 
3422 N. 60th Street 
Phoenix, AZ 85018-6702 

Dear Ms. Carter: 

Re: Bullard Mine Patented Claims Data 

Catherine Suda 
Land Supervisor T! -I l S CO J-'~:: l [Of-, led {'rc)) , 1 
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Enclosed you will find the copies you requested of the Bullard Mine exploration report 
generated during Cominco American Resources' work on the property in 1989-1990. 
This information was originally reported to NRG Resources Ltd. and Key Mineral, Inc., 
in accordance with our mineral lease on the property, which has since been relinquished. 

I hope the data will help in your current exploration efforts on the property. Good luck in 
your exploration. If you find anything that you think may be of interest to us, please feel 
free to contact me again. 

Sincerely, 

,// ,-'---- .!-J 

/j".?~ ~~// . 
\. / v '-C-~ 

Catherine Suda 
Land Supervisor 

encs. 
cc: C. B. DiLuzio 

Teck Comlnco American Incorporated 
15918 East Euclid Avenue, Spokane, WA 99216 

po Box 3087, Spokane, WA 99220 • telephone: (509) 747-6111 • fax: (509) 922-8767 
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1.0 SUMMARY AND RECOMMENDATIONS 

The Bullard Peak project is an exploration program for gold in Yavapai 
County, Arizona. The project is funded and operated by Cominco 
American Resources Inc. (CARl) and managed by the Reno exploration 
office. The project area consists of approximately 5,820 acres of 
patented and unpatented mining claims. The Bullard Peak project is a 
product of Cominco's submittal evaluation program in Arizona. 

During the 1989 exploration year CARl conducted a program of geologic 
mapping and sampling followed by 4,450 feet of conventional and 
reverse circulation drilling in 18 drill holes. The total 1989 
expenditures for the project were approximately $125,000. Auriferous 
CuFeQtz vein systems were drill tested in the John Moore and the North 
Hill areas. Drill results from the John Moore area indicate little 
potential for a large tonnage bulk minable Au deposit along the John 
Moore structure. Drill results from the North Hill area, however, were 
very encouraging. Drill intercepts indicated a mineralized zone, with 
ore grade Au values, approaching 60 feet in width along the North Hill 
fault. The results from North Hill warranted an expanded program in 
1990. 

During 1990 CARl continued exploration in the North Hill area with 100 
scale outcrop mapping, rock chip sampling, CS-AMT and IP geophysical 
surveys and 12,255 feet of reverse circulation drilling. The total 
1990 expenditures for the project were approximately $175,000. 
Mapping, sampling and CS-AMT/IP surveys indicated a possible Cyprus
Coppers tone analogue along the +3000 foot strike length of the North 
Hill fault which warranted an extensive drill test. Results from this 
drill program were not encouraging. Only 8 of 24 drill holes had 
intercepts of L 0.01 opt Au. 

The 1989 and 1990 exploration programs at Bullard Peak have not reach 
their planned objectives of multiple drill intercepts of L 50 feet 6£ 
0.075 opt Au. Furthermore, the drill results are not vectoring the 
program into any new, promising areas. No further work is recommended 
nor warranted on the property. 

2.0 INTRODUCTION 

CARl became interested in the Bullard Peak area through field 
investigations by Noel Cousins. Acting on a property submittal 
forwarded from the Vancouver office of Cominco Ltd., N. Cousins made an 
initial reconnaissance of the area on 05-10/11-88 and a follow-up visit 
with a land status check on 06-24-88. N. Cousins recognized the Au 
potential of certain vein structures in the upper plate of the Bullard 
detachment fault and made recommendations for acquisition of the 
property. Successful negotiations were conGluded with the signing of 
two separate mining leases on 09-30-88 with NRG Resources Ltd., 
Vancouver, B.C., Canada and with Mike Sansone, Phoenix, Arizona. These 
two leases covered the patented and unpatented ground, respectively, in 
the Bullard Peak area. The purpose of this report is to summarize the 
results of the 1989 and 1990 exploration programs on these two 
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properties. For addition background information the reader is referred 
to the property evaluation reports with recommendations of N. Cousins 
dated 06-03-88 and 06-24-88 (CARl-REO files). 

The Bullard Peak project is located off the eastern end of the Harcuvar 
Mountains in southwestern Yavapai County, Arizona (Figure 1). The 
property is situated approximately ten miles north of the town of 
Aquila, Arizona in Sections 1,2,3,8,9,10,11,12,13,14,15,16,17,20 and 
21, T8N, Rl0W. Access is provided via well-graded county and ELM dirt 
roads. Published map coverage is provided by the Smith Peak and Date 
Creek Ranch SW 7.5' USGS quadrangles. 

The Bullard Peak project consist of two separate but contiguous parcels 
of land (Figure 2). The core of the project consists of 28 patented 
claims (540 acres) leased from NRG Resourses (7 0% ) and Key Minerai 
Services Inc (30 ~s). These claims are surrounded on the east, S O U-Ch, 

and west by 299 unpaten~ed C~3~ms (5,280 acres ) leased from Mike 
Sansone. The Sansone unpatented claims are composed of the ACM and 
the MIN claim groups . The NRG and Key leases provide for a 4% NSR and 
a 1.7143% NSR, respectively. The Sansone lease carries a 5% NSR. The 
5% NSR on the MIN claims is split 50:50 between Mike Sansone and 
Freeport-McMoran Gold Company . 

The most recent exploration in the Bullard Peak area was conducted by 
Freeport-McMoran Gold Company. Freeport leased the ACM claims from M. 
Sansone in July of 1986 and located the MIN claims in A~gust of 1986. 
Freeport conducted a p~ogram of geologic mapping and sampling followed 
by ten reverse circulation drill holes. Freeport's drilling was 
designed to test the intersection of listric faults with the Bullard 
detachment fault. Results of the drilling program were negative and 
Freeport dropped the property in 1988. The MIN claims were quit 
claimed back to Sansone in 1988. Freeport did not lease the patented 
ground controlled by NRG and Key. A copy of the Freeport data is 
included with the CARl-REO files. 

The Bullard Peak property consists of a set of low relief hills made up 
of east-west striking, steeply dipping Tertiary volcanics and 
interbedded sediments on the upper plate _of the Bullard detachment 
fault (BDF). The BDF is a regional, low-angle normal fault, 
extensional in origin, that outcrops along the southeast flank of the 
Harcuvar Mountains metamorphic core complex (Figures 3 and 4). Upper 
plate rocks are thought to have been displaced about 50 km to the 
northeast during middle to late Tertiary time (Reynolds and Spencer, 
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1985). The northeast-trending trace of the detachment fault runs 
along the extreme northwestern side of the property. While having a 
regional northeast dip the BDF exhibits a local 60 degree dip to the 
southeast on the property. This variation may be due to mega-grooves 
on the detachment surface or to post-extensional faulting. Brittle 
deformation of the upper plate has resulted in the development of 
listric faults (Freeport's target), low angle faults (Bullard mine and 
John Moore structures), high angle faults and occurrences of quartz 
stockwork along the North Hill fault (Figure 5). Mineralization 

,consists of auriferous copper-hematite-quartz veins associated with 
portions of these structures and the stockwork. The mineralization is 
interpreted to be synorogenic. Fluid inclusion studies show minimum 
temperatures of 240 to 290 degrees C. Mineralizing fluids were saline 
brines with 13 to 17 wt.% NaCl (Roddy et al, 1988). Ore fluids are 
thought to have been derived from Tertiary orogenic basins. Upper 
plate andesitic volcanics have been K-metasomatized (10% K20, <0.4% 
Na20). The lower plate consists of chlorite breccia overlying mylonite 
and ductilely deformed mylonitic gneisses (Figure 5). 

Geologic 
Telford. 
included 
plotted 
2. 

mapping of the Bullard Peak properties was performed by J.M. 
Mapping data was plotted on a 1" = 500' topographic base map 

with this report as Plate 1. Surface samples sites are 
on Plate 1 and the analytical results are tabulated in Appendix 

Riggs Enterprise of Wickenburg, Az was contracted to build 1800 feet of 
new road, rehabilitate existing BLM roads, construct twelve drill 
sites and complete reclamation work on BLM land. The work was 
performed using a D-6 dozer. 

Twelve conventional down-hole hammer and six reverse circulation drill 
holes were completed on the project during 1989. Drill holes B-1 thru 
B-12 were completed using the SIMCO drilling equipment in the John 
Moore area. Drill holes B-13 and B-14 were drilled using the reverse 
circulation drilling rig purchase for Turkey in the North Hill area. 
Drill holes B-15 thru B-18 were completed using reverse circulation 
equipment under contract with Stevens Drilling Co. in the North Hill 
area. Total footage for the program was 4,450 feet. Cuttings were log 
initially at the drill site with relogging via binoc after the program 
was completed. Drill logs are found in ,Appendix 1. The drilling 
program is summarized in Table 1. 

Representative splits of each five-foot interval of drill cuttings were 
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assayed for Au by Rocky Mtn. Geochemical Corp., SLC, OT (B-1 thru B-12 
and B-15 thru B-18) and Chemex, Sparks, NV (B-13 and B-14). All 
samples were fire assayed with AA finish, one assay ton and a 2 ppb 
lower detection limit (5 ppb for Chemex). Results L 1 ppm Au were 
rerun with a gravimetric finish. The results are plotted on the drill 
logs in Appendix 1. CARl standards were placed in the sample stream ~t 
random intervals. 

Riggs Enterprise was contracted to perform reclamation work on drill 
sites and roads at the close of the exploration program. All 
reclamation work was conducted per , BLM regulations. Both drill roads 
and sites were ripped using a D-6 dozer and seeded. Drill holes were 
plugged by CARl personnel per Arizona DWR regulations . All plugging 
and abandonment reports have been filed with the state of Arizona. 

Total 1989 expenditures for the Bullard Peak project were $125,000. 

Initial field investigations by N. Cousins indicated the possibility of 
multiply closed-spaced vein sets in the John Moore (JM) area of the 
project. Refer to Figure 6 for a location map of the JM area and the 
North Hill area. Sampling along the JM structure showed these CuFeQtz 
veins to be extremely auriferous. Field relationships were obscured by 

"large amounts of covered ground and the exact geometry of the structure 
or structures could not be determined from outcrop. These supposed 
veins sets, collectively referred to as the JM structure, strike 
northwest and dip to the northeast at 20 to 50 degrees. From the 
outset the structural scenario of close-spaced vein sets and the JM 
structure in particular were the principal target of the exploration 
program (Plate 1). Following additional mapping and sampling a 
drilling program was designed to test this structure and the premise of 
multiply closed-spaced vein sets. 

Drill holes B-1 thru B-6 were designed to test the JM structure and its 
bulk tonnage potential. Results from this drilling plus surface 
mapping demonstrates that the JM structure is not a set of close-spaced 
multiple veins. The structure is, in all likelihood, a single, narrow 
vein structure which has been repeated by various post-mineral faults . 
Further structural complications are shown in cross-sections through 
B-1/B-6 and B-2/B-5 (Figures 7 and 8, respectively) as the JM structure 
is truncated at depth by a post-mineral fault. Both drill holes B-1 
and B-2 failed to cut the JM structure because of this post-mineral 
fault. This west-trending, south dipping post-mineral fault outcrops 
±100 feet north of the B-1 collar. It appears that not only is the JM 
structure a singular feature but there is no down-dip continuity away 
from the outcrop. Drill hole B-3 was successful at intercepting the JM 
structure (40-45' @ 0.202 opt Au) but drill data from B-3 and B-4 
further indicates that the structure is a singular feature not repeated 
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in any way (Figure 9). Drill holes B-1 through B-6 have effectively 
tested the JM structure and have condemned any bulk mineable potential 
that it might have had. 

After the negative results on drill holes B-1 thru B-6 had been 
received the decision was made to forego any additional drilling on the 
JM structure itself. Drill holes B-7 thru B-12 tested other similar 
CuFeQtz vein structures in the John Moore area which had yielded high 
Au values at the outcrop (Plate 1). This drilling was successful in 
testing these structures down dip but all intercepts proved to be thin 
and erratic in nature. These structures are isolated one from another 
and do not appear to be in closely-spaced sets. In all cases the 
outcrop values were much higher than the drill intercepts indicating 
erratic Au mineralization along the structure and possibly some surface 
enrichment. Cross-sections through B-7/B-8, B-9/B-10 and B-11/B-12 
show the results of this drilling (Figures 10, 11, and 12, 
respectively). 

Drill holes B-13 and B-14 tested high-grade CuFeQtz vein structures on 
the east side of North Hill (Plate 1). Small workings on these 
structures yielded dump/grab samples greater than 0.50 opt Au. Results 
from drill holes B-14 were encouraging with an intercept of 30 feet of 
0.187 opt Au along the North Hill fault. Drill hole B-13 was sterile 
of any Au mineralization. Based on the B-14 results a 1,150 foot r.c. 
drilling program was designed to test the North Hill fault along strike 
and down dip from B-14 (Plate 2). Results from drill holes B-15 and B-
16 indicated the potential for a 60 foot wide mineralized zone along 
the North Hill fault. Drill holes B-17 and B-18 indicated a somewhat 
narrower mineralized zone of 40 feet. These drill intercepts, along 
with outcrops of auriferous CuFeQtz stockwork on the east side of the 
fault, indicated good potential for the discovery of a bulk tonnage Au 
deposit along the North Hill fault. The 1989 drill results warranted 
further mapping, sampling and drilling during 1990. 

Geologic mapping continued in 1990 in the North Hill area to follow up 
the results of the 1989 program. Outcrop data was plotted on a 100 
scale base map included with this report as Plate 3. Rock chip sample 
sites are plotted on Plate 3 and the analytical results are tabulated 
in Appendix 2. 

Zonge Engineering and Research Organization, Inc., Tucson, Arizona was 
contracted to run 21,000 feet of CS-AMT and .14,OOO feet of IP surveys 
at North Hill. The Zonge report on the results of these surveys is 
included as Appendix 3. 

Riggs Enterprises of Wickenburg, AZ was contracted to build 3150 feet 

-5-



of new road, rehabilitate existing roads and to construct 24 drill 
site. All work was performed using a D-4H. 

During 1990 twenty-four reverse circulation drill holes totalling 
11,255 feet were completed at North Hill. All 1990 drilling was done 
under contract with Drilling Services Company, Chandler, Arizona. 
Drill cuttings were initially logged at the site and relogged via binoc 
later in the program. Drill logs are -included in Appendix 1. The 1990 
drilling program is summarized in Table 2. 

Representative splits of each five-foot interval of drill cuttings were 
assayed for Au by Rocky Mountain Geochemical Corp., SLC, UT. All 
samples were fire assayed with a gravimetric finish, one assay ton and 
a 0.001 opt Au lower detection limit. The results are plotted on the 
drill logs in Appendix 1. CARl standards and duplicate samples were 
placed in the sample stream at random intervals. 

Riggs Enterprizes was contracted to perform reclamation work on drill 
sites and roads, constructed on BLM ground, at the close of the 
program. All reclamation work was conducted per BLM regulations. 
Riggs was also hired to plug all · 1990 drill holes per Arizona DWR 
regulations. All plugging and abandonment reports have been filed with 
the state of Arizona. 

Total 1990 expenditures for the Bullard Peak Project were $175,000. 

During the first quarter of 1990 one hundred scale outcrop mapping and 
rock chip sampling were conducted at North Hill (Plate 3). This work 
showed that the north-trending North Hill fault could be trace for 
approximately 2000 feet along the ~ast flank of North Hill. Mapping 
also revealed occurrences of quartz stockwork (with Cu) developed in 
both the hanging wall and footwall of the structure. This stockwork 
was interpreted to indicate possible dilation zones at points of 
flexure along the structure. Twenty rock chip samples of CuFeQtz vein 
material from the North Hill fault and from the associated quartz 
stockwork yielded Au values ranging from 0.002 opt Au to 0.830 opt Au 
with an average of 0.263 opt Au (Appendix 2). 

Following the geologic mapping a CS-AMT and IP survey was conducted at 
North Hill by Zonge Engineering. A final report by Zonge is included 
as Appendix 3. The results of the CS-AMT survey indicated a high 
resistivity zone approximately 700 feet wide parallel with and to the 
east of the North Hill fault (Figure 13 and Plate 4). The CS-AMT data 
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also extended the North Hill fault an additional 1000 feet southward 
under covered ground. The resistivity high was open to the north and 
south. The main resistivity high was flanked on the east by a sharp 
resistivity low and a second resistivity high open to the north. The 
source of the resistivity highs was interpreted to be silicification 
and/or quartz stockwork developed along the North Hill fault or 
adjacent structures. The eastern most resistivity high could be 
explained by the outcrop of quartz stockwork and quartz-matrix fault 
breccia at 18100N, 16250E. The resistivity low was interpreted to be 
another structure running parallel to the North Hill fault. The 
results of the IP survey on lines 16000N and 17500N gave weak and 
ambiguous responses. 

Geologic and geophysical work completed strongly indicated the 
possibility of a Cyprus Copperstone analogue at North Hill. The North 
Hill area displayed similar structure and vein mineralogy to that 
observed in the Copperstone pit. One notable difference at North Hill 
was the lack of large amounts of specular hematite. 

Based on work completed a drill program was designed to test the North 
Hill fault with the associated quartz stockwork, the resistivity highs 
and the resistivity low under pediment cover. The program consisted of 
11,255 feet of reverse circulation drilling in 24 drill holes (Plate 3 
and Table 2). Cross sections, Figures 14 thru 22, summarize the 
geology and assays from this drilling. 

Drill results at North Hill in 1990 were not encouraging. Eleven of 24 
drill hol~s (45%) had detectable Au 2 0.001 opt. Of those 11 drill 
holes, only 8 (33%) had intercepts of 2- 0.01 opt Au. Intercepts were 
thin, sporadic and low grade with no apparent continuity between drill 
holes. Au values encountered were restricted to intervals with CuFeQtz 
veining and/or stockwork. There was no tendency for Au mineralization 
to be associated with iron saturated zones adjacent to structures such 
as that observed at Cyprus Copperstone. The CS-AMT resistivity low was 
explained by the drilling as a water filled structure (drill hole B-21 
was making ± 40 gpm). The CS-AMT resistivity highs were never 
adequately explained. The combined geology and geophysical targets, 
however, at North Hill are viewed as having been tested. 
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low-angle normal fault, hochures on hanging wall. 

High-angle normal fault, bar and ball on hangang woll. 

High-angle fault. 

8edding attituae. 

r:;::'l Tertiary volcanic and sedimentary 
t.:.;.:J rocks, upper uni t. 

~·::·:::·:~I Tertiary conglomerate and breccia. 

~ Tertiary volcanic and sedimentary 
~ rocks, lower unit. 

Figure 4.Slmplified geo
logie map of Aguila 
Ridge, Bullard Peak area. 
and easternmost Har
cuvar Mountains. Area. 
without pattern are Qua
ternary surficial deposits. 
See Figure 1 for location 
of map area. 

REYNOLDS and SPENCER, 1987 



High Angle Fault 
(i.e. North Hill structure) 

Listric Fault 
(Broken Ladder Prospect) upper plate, unmetamorphosed Tertiary 

volcanics and sedimentary rocks (> 2 km) 
K-metasomatized (KzO=8 to 12 wt %) ~ 
Brittle deformation. 

at Fault 
.e. Bullard 
.ne) 

-eccia 
'loni tic 
leiss 

I 
-" 

Cf 

---., 

."....-

/ r-

Figure 5 

....-' 

--Bullard Detachment Fault---

lower plate, mylonitic gneisses derived 
from ~roterozoic crystalline rocks and 
upper Cretaceous to lower Tertiary granitic 
rocks. Mylonitic fabric is Tertiary in 
age. Ductile deformation . 

Schematic structural block diagram of Bullard Detachment Fault, 
Bullard Peak Area, Southeastern flank of Harcuvar Mountains 
metamorphic core complex, Yavapai County, Arizona. 
Modified from Coney, 1980 and Rehrig and Reynolds, 1980. 



BUll~RD p£~( pROJECT 
1989 DRILLING SUMMARY 

TABLE 1 

Au MINERALIZATION 
DH DATE T.D. INeliN. Azi. AREA ClAIM ~ ORl. INT. FA/M 

B-1 3/8/89 300 1 -90" J.Moore State J.Moore 255-60 1 42ppb 
Struct. 

B-2 3/9/89 300 ' II II State II 65-70 1 280ppb 

B-3 3/10/89 250 1 II II ACM 3D II 40.45 1 0.202 opt 
45-50 1 585ppb 

B-4 3/10/89 250' II II ACM 3D Scatt. ~ 14ppb 
Intervals 

B-5 3/11/89 250 1 ACM 3D II Scatt. ~8ppb 
Intervals 

B-6 3/13/89 250' Last II Scatt. ~6ppb 

Bean Intervals 

B-7 3/13/89 250 1 Last N10\.J Scatt. ~15ppb 

Bean Structure Intervals 

B-8 3/14/89 155' II Democrat II 30-35 1 250ppb 
35-60 1 79ppb 

B-9 3/15/89 250 1 II Last N30\.J 135-40 1 256ppb 
Bean Structure 

I w 
.......... B-l0 3/15/89 250' II Last 35-40' 290ppb 
I Bean 

B - 11 3/16/89 250' Stonewall N15\.J 45-50 1 775ppb 
Structure 

B-12 3/16/89 250 1 II II Stonewall II Scatt. ~9ppb 
Intervals 

B-13 5/15/89 200' II North North N25E Scatt. ~5ppb 

Hill Ext. Structure Intervals 

B-14 5/15/89 95 1 North See X-sections 
Hill Structure 

B- 15 7/10/89 225' -45 0 90" II II 

B-16 7/11/89 350' -65 0 90° II II 

B-17 7/12/89 225' -45 0 270° 

B-18 7/12/89 350' -65° 2700 

4,450' 

J. Moore Area = 3005 1 

North Hill Area = 1445 1 



BULLARD PEAK PROJECT 
1990 DRILLING SUMMARY 

. TABLE 2 

INCLIN AZIMUTH ELEVATION 
DH NORTHING EASTING Q Q TO (+/-) CLAIM DATE 

8-13 16,805 16,230 -90 200' 2545' North Ext. 5/15/89 

8-14 17,555 15,380 -90 95' 2560' North Ext. 5/15/89 

8-15 17,405 15,470 -45 270 225' 2565' North Ext. 7/10/89 

8-16 17,405 15,470 -65 270 350' 2565' North Ext. 7/11/89 

8-17 17,600 15,305 -45 90 225' 2565' North Ext. 7/12/89 

8-18 17,600 15,305 -65 90 350' 2565' North Ext. 7/11/89 

8-19 15,981 15', 700 -60 90 735' 2570' 5ulla 3/16/90 

8-20 16,000 16,240 -60 270 550' 2510' Augustus 3/18/90 

8-21 16,004 16,600 -60 270 600' 2515' ACM 5R 3/20/90 

8-22 17,425 16,365 -60 90 500' 2540' ACM 6R 3/22/90 

8-23 17,473 15,504 -60 90 750' 2560' North Ext. 3/23/90 

8-24 17,496 15,734 -90 400' 2560' North Ext. 3/24/90 
I 8-25 17,434 16,076 -60 90 400' 2540' ACM 6R 3/30/90 

0J 
N 8-26 16,982 16,011 -60 90 400' 2550' Augustus 3/31/90 
I 

8-27 16,786 16,144 -60 90 400' 2550' Augustus 4/1/90 

8-28 16,501 16,094 -60 90 400' 2555' Augustus 4/2/90 

8-29 16,500 16,408 -60 90 400' 2520' Augustus 4/3/90 

8-30 15,500 17,093 -60 90 400' 2485' ACM 55 4/4/90 

8-31 15,497 16,884 -60 270 400' 2485' ACM 55 4/4/90 

8-32 i5,000 16,421 -60 90 400' 2485' 50uthwing 4/5/90 

B-33 15,482 16,238 -60 90 500' 2500' 50uthwing 4/6/90 

8-34 15,788 15,882 -60 90 420' 2520' 5ulla 4/7/90 

8-35 16,999 16,907 -60 90 400' 2525' ACM 65 4/8/90 

8-36 16,987 16,506 -60 90 400' 2525' ACM 6R 4/13/90 

8-37 16,499 16,906 -60 90 400' 2515' ACM 55 4/13/90 

8-38 16,001 17,150 -60 90 400' 2500' ACM 55 4/14/90 

8-39 17,985 16,241 -60 90 420' 2555' ACM 6Q 4/15/90 

8-40 18,195 16,200 -60 90 380' 2555' Vida 10 4/16/90 

8-41 18,000 15,324 -60 90 400' 2565' ACM 6P 4/17/90 

8-42 16,982 16,010 -90 800' 2550' Augustus 4/19/90 
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PLATES (in back pocket of this report) 

Line l5000N 
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Plate 10 Smooth-model inversion color pseudosection 

Line 15500N 
Plate 2A cagniard apparent resistivity pseudosection 
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Plate 7A Cagniard apparent resistivity pseudosection 
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Plate 7C static-corrected resistivity pseudosection 
Plate 70 Smooth-model inversion color pseudosection 
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Logistics summary 

In January 1990, Zonge Engineering & Research mobilized a 

crew to Aguila, Arizona to conduct a combination CSAMT anj 

IP survey requested by Cominco American Resources, Inc .. 

The CSAMT survey covered seven 3000 foot long lines at a 

station spacing of 250 feet. The IP survey added additional 

coverage to two of the CSAMT lines. The objective of the 

survey was geologic mapping, with an emphasis on locating 

conductive zones. 

The CSAMT data were obtained in CSAET mode (four 

electric-field measurements for every magnetic-field 

measurement). The electric-field dipoles were 250 feet 

long. The CSAMT data were processed, static-corrected, and 

then modeled using our smooth-model inversion process. The 

results are displayed as contoured pseudosections (located 

in the back pocket of this report). 

The IP data were collected using a seven-spr.ead dipole-

dipole array. A dipole length of 500 feet was used with 

data collected at n-spacings of one to six. The IP results 

are presented as contoured pseudosections of apparent 

resistivity, 1/8 Hz phase, and three-point D.C. phase. 

The data from this survey show clear trends in the area's 

electrical response. Both resistive and conductive features 

can be tracked from line to line in a north-west - south-

east trend. A final interpretation in con junction with 

known geology should provide a guide to further exploration. 
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Project Logistics 

At the request of Dutch Van Blaricom of Cominco American 

Resources, Inc., Zonge Engineering mobilized a geophysical 

crew to Aguila, Arizona for a combination CSAMT and IP 

survey. The objective of the survey was to map geology on 

the Bullard Peak property. The CSAMT survey parameters were 

adjusted to provide a 1500 foot depth of investigation. 

Dipole-dipole IP was used as follow up to CSAMT. The 500 

foot IP dipole length gave a depth of investigation of about 

1000 feet at a n-spacing of six. 

The four-man crew was headed by Zonge Engineering crew 

chief Bill Clapper. The crew drove to Aguila on January 16, 

1990. They arrived in midafternoon, checked into their 

motel, and then proceeded to the survey area to scout out 

the transmitter site. The transmitter antenna was set up on 

January 17th, 

collection. 

heavy rain. 

but heavy rain delayed the start of data 

Work on the 18th was washed out b~ continuing 

The rain had abated somewhat on the 19th and 

CSAMT data collection got underway. The CSAMT lines were 

finished on January 21st and the transmitter antenna was 

picked up on the morning of the 22nd. The crew proceeded 

wi th the IP phase of the survey by setting up a 7-spread 

dipole-dipole array on line 16000N. They finished the first 

IP line on the 23rd and went on to line 17500N. They 

completed the second IP line on January 24th and returned to 

Tucson that evening. 
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Bill Clapper did a commendable job in completing this 

survey. The crew collected excellent qual i ty data and got 

good production. After a delay due to heavy rain on the 

first few days of the project, the crew stayed on schedule. 

There were no significant delays due to equipment breakdown. 

Apart from weather, the project went smoothly. 

CSAMT Field Procedure 

One transmi tter bipole location was used for the CSAMT 

work (Figure 1). Current electrodes were moistened wi th 

sal t water to reduce contact resistance. The 1500 meter 

long transmitter antenna was oriented east-west and placed 

about 4 km south bf the survey lines. 

CSAMT data were read using four electric-field dipoles 

and one magnetic-field component on each setup ("CSAET" 

mode). Electric-field dipoles were oriented parallel to the 

source bipole and the magnetic-f ield antenna was oriented 

perpendicular to ~he source. An electric-f~eld dipole 

length of 250 feet was used for all of the CSAMT survey. 

Data were collected along seven lines (Figure 2). 

Electric-field electrodes consisted of porous pots filled 

with a copper sulfate solution. Contract resistances were 

moderate, varying from one to two k-ohms. There were no 

problems associated with high contact resistance. 
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Single conductor wire was used for the pot lines. The 

magnetic-field antenna was located twenty feet away from the 

receiver, near the center of the electric-field array. When 

a reading was completed, the pot lines were pulled 1000 feet 

to the next setup location. The porous pots were planted 

and connected at the new locations and another set of 

readings commenced. This roll-along procedure was varied to 

suit field conditions. 

CSAMT source fields were transmitted at frequencies 

ranging from 32 Hz to 8 kHz. Signal frequency at the 

transmi tter was controlled by a crystal oscillator in a 

transmitter controller box. This oscillator was 

synchronized daily to an identical oscillator in the 

receiver, so that phase coherency could be maintained. 

Typical drift between the two oscillators was less than 0.5 

milliradian per day at 0.125 Hz. However, due to the use of 

relative phase between E and H, absolute phase drift does 

not affect CSAMT data. 
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IP Field Procedure 

The IP work was done along two lines, 16000N and 17500N. 

Both lines were covered with a single seven spread array 

using 500 foot dipoles. The crew set out an array of seven 

transmitting electrodes for each IP line. They then 

measured vol tage differences across three recei ver dipoles 

at a time. They covered the complete seven-spread array 

wi th four setups. Data were taken from n=l to n=8, wi th 

complete coverage down to n=5 and one missing point at n=6. 

Voltages were measured using non-polarizable porous pots. 

There were no problems with high contact resistance. 

Moderate resistances of one to two k-ohms were measured 

throughout the survey. 

IP signals were transmitted at 0.125 Hz. Moderate 

contact resistances allowed current levels of five to ten 

amperes for the IP survey. Road access was good enough to 

allow · transmi tter placement near the center of the seven 

electrode transmitter array on both IP lines. 
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Harmonic IP Data Acquisition and Decoupling 

The IP data were acquired using a harmonic complex 

resisti vi ty algori thm developed by Zonge Engineering. The 

algorithm works as follows: A 0.125 Hz squarewave is 

injected into the ground with precise current control. The 

squarewave contains a series of sinusoidal harmonics at odd 

multiples of the fundamental frequency (i.e. the first, 

third, fifth, ... harmonics). By transmitting a 0.125 Hz 

squarewave, one can measure a series of harmonics: 

1st harmonic (n=l) 1 x 0.125 Hz = 0.125 Hz 

3rd harmonic (n=3) 3 x 0.125 Hz = 0.375 Hz 

5th harmonic (n=5) 5 x 0.125 Hz 0.625 Hz 

7th harmonic (n=7) 7 x 0.125 Hz 0.875 Hz 

9th harmonic (n=9) 9 x 0.125 Hz = 1.125 Hz 

This process is the frequency-domain analog of measuring a 

time-domain decay curve. We can transmit at a single 

fundamental frequency and measure data at five harmonic 

frequencies. Simultaneously collecting data at multiple 

frequencies speeds up data collection considerably. 

Mul tiple frequency data allows us to remove an effect 

known as electromagnetic coupling. EM coupling can produce 

"false" IP anomalies, which might lead to misinterpretation 

of the IP results. 
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EM coupling arises due to interaction of time-varying 

magnetic fields with receiver dipole wires. The effect is 

usually not of interest on an IP survey. It obscures the 

real parameter of interest ground polarization. The 

relationships of these parameters can be approximated as: 

PHASE DATA = EM COUPLING + POLARIZATION 

To make IP survey results more useful, we must remove the EM 

inductive coupling component from the data in order to look 

at the true ground polarization response. This is a process 

known as "decoupling". 

The best way to decouple IP data, in our view, is the 

procedure of Zonge (Zonge and Wynn, 1975; Wynn and Zonge I 

1975) . However, this is a computationally-intensive 

solution that is used more often in broadband surveys where 

discrimination of mineralization types (such as pyrite 

versus chalcopyrite) is sought. Fortunately, in 

reconnaissance IP, a simpler quadratic extrapolation 

technique (Hallof, 1974) works quite nicely. This method 

uses the principle that inducti ve EM coupling is strongly 

frequency-dependent, whereas polarization is not. As 

frequency decreases, inductive coupl ing tends to decrease 

proportionally, while polarization stays relatively 

constant. Therefore one can extrapolate the phase at 0.625, 

0.375, and 0.125 Hz back to 0 Hz in order to remove 

inductive coupling and get a first-order estimate of the 
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true ground IP response. This "three-point" extrapolation 

technique was used on this data set to obtain estimates of 

the decoupled IP response. 

Instrumentation 

The survey used a 30 kW power system as a current source. 

The transmitter was the GGT-30, which generates a constant 

current (±0.5% stability) squarewave at up to 40 amperes or 

1000 vol ts. Transmi tter electrode contact resistance was 

moderate. Ten ampere currents were achieved at frequences 

·up to 2048 Hz. At higher frequencies, the impedance of the 

transmitter antenna limited transmitter output to eight 

amperes at 2048 Hz, six amperes at 4096 Hz, and two amperes 

at 8196 Hz. 

The receiver was the GDP-16, a programmable, broad-band, 

mul ti-purpose, eight-channel digital receiver manufactured 

by Zonge Engineering. The GDP-16 runs all types of 

controlled-source electrical surveys. It stores the 

measurements in internal solid-state memory. Data can be 

displayed in the field in either graphic or tabular form. 

Real-time measurement statistics and graphical display 

assures the best possible data quality. The data are 

transferred to a portable computer each night for further 

processing. 
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Data Quality 

The overall quality of the data is excellent. For 32 to 

2048 Hz CSAMT data, the relative apparent resistivity error 

is less than one percent. Data at 4096 Hz repeated to 

within two percent. Data at 8192 Hz shows more variation, 

with an average relative error of five percent. 

The CSAMT phase data are also of good quality. Repeated 

readings show less than ten milliradians of variation in 

impedance phase for frequencies of 4096 Hz and lower. The 

8196 Hz data is more noisy. Repeats show standard 

deviations of ten to thirty rnilliradians at 8196 Hz. In 

general, phase measurements are more sensitive to noise than 

apparent resisti vi ty rn.easurements. However, this data set 

is quite clean. 

The IP data are also of good quality. 

resistivity is repeatable to about five percent. 

Hz) phase is generally repeatable to better 

Apparent 

Raw (0.125 

than ±0.2 

milliradians. 

point phase. 

D.C. phase 

The most noise-sensitive parameter is three

Repeats show that variation in three-point 

is typically less than ±0.5 milliradians. 
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CUltural contamination 

The only metallic structure reported was a grounded fence 

crossing line l8000N. The fence crossed the line at l77l5E, 

trending N60W. The fence had no discernable effect on the 

data. 

Topographic Effects 

overall, the survey area is relatively flat. There are 

some mountains on the western edge of the survey area, but 

the data are not significantly affected by topography. 

Topographic effects are relatively independent of frequency 

and can be mostly mitigated by static-correction ' procedures. 

static Effects 

Some of the CSAMT resistivity data show evidence of 

static shift due to near-surface inhomogeneities. The 

consistency of patterns in apparent resistivity from line to 

line indicates that the static shift is due to near-surface 

geology with appreciable strike extent. Applying a static-

correction procedure to the CSAMT data removes much of the 

lateral variation in Cagniard apparent resistivity. A five-

point trimmed-moving-average filter at a correction 

frequency of 8196 Hz was used for this data set. The static 

corrected data are included as ' black and white 

pseudosections in the back pouch. The static-corrected data 

show the pattern of deeper geology after the effects of 

near-surface features are removed. 
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Near-Field Effects 

The transmi tter-recei ver separation of four kilometers 

was adequate to keep the data in the far-f ield for all 

frequencies used in the survey. Assuming a background 

resistivity of 100 ohm-meters, we were more than four skin 

depths away from the transmi tter at 32 Hz. We always 

attempt to run CSAMT surveys in the far-field zone in order 

to avoid the complications of near-field saturation and 

transition-zone behavior. 

CSAET Effects 

CSAET assumes a smoothly varying magnetic field. A 

smoothly varying magnetic field does not have to be measured 

at as many points as the more rapidly varying electric 

field. This allows efficient collection of good 

reconnaissance data, but the assumption of smooth variation 

must be checked. 

Plots of magnetic-field amplitude for this ~urvey show 

smooth variation from setup to setup. No localized TE-mode 

current channeling effects are present. The magnetic field 

was sampled sufficiently for good quality data. 
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Data Presentation 

The data are displayed as contoured pseudosections. The 

pseudosection plates are stored in the back pockets of this 

report (see page 3 for a list of plates). 

The basic CSAMT data is represented as Cagniard apparent 

resistivity and phase difference (impedance phase). Black 

and white pseudosections are included for each of the seven 

CSAMT lines. The horizontal coordinate on the 

pseudosections is the east-west grid location. The vertical 

coordinate is frequency. Measured values for each station 

and frequency are posted and contoured on the 

pseudosections. Resisti vi ties are given in ohm-meters and 

phase difference in milliradians. 

A second representation of the CSAMT data is given by the 

smooth-model inversion results. The results of smooth-model 

inversion are presented as color pseudosections. "Again the 

horizontal coordinate is east-west grid location in feet, 

but the vertical coordinate is depth in feet. The srnooth-

model procedure takes apparent resistivity and phase 

difference as input data and returns a vertical profile of 

resistivity. Model resistivities to depths of 1500 feet are 

contoured on the colored CSAMT plates. The contour interval 

is logari thmic wi th warm colors signifying conductors and 

cool colors signifying resistive geology. 
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The IP data includes apparent resistivity, raw (0.125 Hz) 

phase angle, and three-point decoupled phase angle. The 

data are presented as contoured pseudosections with posted 

data values. The contoured IP data for line 16000N and 

17500N are located in the back pockets as plates 3E and 6E 

respectively. Resistive areas are colored with cool colors 

and conductive areas are colored with warm colors. Phase is 

colored so that higher phase responses are red, orange, and 

yellow. 

Modeling 

The smooth-model inversion algorithm is designed to 

economically produce an inversion of entire CSAMT data sets. 

Instead of predicting sharp boundaries, which can be 

misleading, smooth-modeling produces a smoothly-varying 

resistivity cross-section, a cross-section that graphically 

represents the diffuse nature of electrical measurements. 

The modeling program calculates a sequence of thin layers 

(two per frequency) which provide a best fit to the data. 

The calculated resistivities of these layers are then 

plotted against layer depth to produce the final smooth-

model cross-section. 
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Smooth-model resisti vi ty is much more representati ve of 

the ground response than apparent res isti vi ty. Near-field 

and transition-zone data are explicitly modeled by the 

' program. The result is substantially more reliable than the 

Bostick transformation or other far-field inversion schemes 

and the result is readily interpretable in geologic terms. 

Figure 3 is a plot of log(resistivity) versus depth for 

one station on line 15500N. 

are presented in figure 3. 

Three approaches to modeling 

The smooth-model result is 

marked by the prof ile wi th small stars. It starts with a 

surface resistivity of 87 ohm-meters and gradationally drops 

to 20 ohm-meters at a depth of 200 feet. An al ternati ve 

approach is a layered-earth model. The model profile with a 

sharp transition at 140 feet was generated by the program 

CSINV. CSINV attempts to fit the data with a model with the 

fewest possible number of layers. Finally, the results of a 

Bostick transformation are shown by the model profile with 

open circles. The Bostick transformation is only· applicable 

to far-field data. In this case, the Bostick approximation 

gives consistently higher resistivities than either smooth 

or layered models, particularly for the low-frequency data. 

Page 20 



~ 

-+-' 
(lJ 
(lJ -""'-" 

c 
0 

-+-' 
0 
> 
a.> -
w 

Bullard Peak CSAMT/IP Survey Report Zongp Bngineering 2/90 

o~------------------·--~~-----------------------. 

-500 

-1000 

II • • • .. Smooth Model from SCSINV 
--- Layered Model from CSI~'JV 

GeeOO Bostick Inversion 

Station 17250 Line 15500 
Bullard Peak CSAMT Survey 
Cominco American Resources 
Job 925 by Zonge Engineering 

-1500~----~~~~~~~----~--~~~~~ 

10 100 
Resistivity (o-m) 

1000 

Figure 3: Three approaches to modeling I smooth-model 
inversion, layered-earth, and the Bostfck transformation. 
Smooth-model inversion generates a model with many layers, 
but resistivity is constrained to vary smoothly from layer 
to layer. Layered-earth inversion generates a model wi th 
the fewest possible number of layers. The Bostick 
transformation is a first-order approximation to inversion 
which is valid only for far-field data. 
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Conclusions 

The survey successfully delivered good quality data. 

Apart from the early delay due to heavy rain, the crew kept 

to a good production schedule. The CSAMT data show NW - SE 

trends which are consistent from line to line. The IP data 

support the CSAMT results wi th the addi tion of information 

on polarizablity. We hope that this data set is useful to 

cominco American Resources in its exploration effort. 
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APPENDIX A 

About Zonge Engineering 

Zonge Engineering is a high-technology company 
specializing in the design and construction of state-of-the
art geophysical instrumentation, providing geophysical field 
surveys, and geophysical consulting. The company is active 
in solving a wide range of exploration and geotechnical 
problems, including exploration for precious metals, 
industrial/base minerals, coal, oil, gas, geothermal 
resources, and mapping sources of groundwater contamination. 

Founded in 1972 by a small group of geophysicists and 
engineers, Zonge Engineering has emerged as the leader in 
innovative, high-quality geophysical services. The company 
has pioneered in such geophysical breakthroughs as mineral 
type discrimination in disseminated sulfide deposits (1972), 
introduction of the world's first backpackable digital 
geophysical receiver (1976), first commercial development of 
the CSAMT electromagnetic sounding technique (1978), and 
development of early-time TEM and metal detector equipment 
(1989) . Today, the company is acti vely involved in 
continually expanding the capabilities of electrical 
techniques in energy and environmental applications. 

Zonge Engineering and its affiliate, Zonge Engineering 
Australia Pty., Ltd., are solutions-oriented companies which 
are meeting the challenges of today's changing exploration 
needs. 

Instrumentation 
Instrumentation includes digital, backpackable receivers, 

ranging from simple, inexpensive devices to multi-function, 
multi-channel receivers of impressive flexibility. The 
company offers a complete product line of geophysical 
transmitters, power sources, and auxiliary gear. The 
equipment is backed by an expanding international service 
network and a complete software support package. 

Field Surveys 
Field services include the entire range of electrical 

techniques, from simple SP, VLF, magnetics, and gravity, to 
more sophisticated techniques such as MT, CSAMT, TEM, IP, 
and CR. In thousands of line-kilometers of data acquired 
worldwide, Zonge Engineering field crews have gained a 
superior reputation for innovation and attention to detail. 
This commitment produces data of consistently superior 
quality. 
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Typical field applications include: 

Precious Metals 
. Mapping silicification 
· Mapping pyrite when associated with mineralization 

· Mapping structure & lithology 

Sulfides 
· Direct mapping of mineralization 

· Mapping structure and alteration 

· Discriminating types of mineralization 

· Monitoring in-situ leaching processes 

· Mapping ground water systems 
• Detecting pond leaks and ground water contamination 

Coal 
· Mapping sulfur content in coal seams when sulfur is 

associated with pyrite 
· Monitoring coal gasification & fires 

Industrial, strategic, & Base Minerals 

. Mapping structure (faults, fractures, voids, etc.) 

and lithology 
· Mapping alteration 

Ground Water contamination 
· Mapping hazardous waste spills and leaks from 

storage tanks, pipelines, drums, injection wells, etc. 

· Detecting leaks in the liners of waste-containment ponds 

· Detecting buried drums in landfills 

Mapping fractures and porosity to guide 

monitoring well drilling 
· Determining depths to confining layers and basement 

· Mapping seawater brine incursion into fresh on-shore 

aquifers 

Engineering & Geotechnical Applications 

· Mapping leaks and corrosion in dams 

· Detecting surface voids and structures beneath 

concrete and pavement 
· Detecting buried pipes 
· Mapping shallow clay layers 
. Mapping structure, lithology, and water for mine 

planning and for enhanced recovery of oil, 

sulfides, and coal 
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Ground Water Exploration 
· Detecting and mapping ground water 

· Mapping structure and porosity 

· Mapping ground water salinity 

Petroleum Exploration & Development 

· structure and lithology mapping prior to more 

costly seismics, especially in "difficult" 

seismic areas (volcanics, clinkers, weathered 

surface, overthrust) 
· Joint electrical/seismic interpretation for 

statics, lithology, etc. 
· Mapping possible near-surface electrochemical 

alteration due to upward petroleum diffusion 

· Surface monitoring of fracture & steam-flood 

secondary recovery operations 

· Mapping and monitoring petroleum and brine leaks 

from injection wells, refineries, tanks, 

pipelines, etc. 

Geothermal Exploration and Development 

· Mapping reservoir fluids 
. Mapping faults and fractures 

· Mapping basement, intrusives, and other lithology 

. Mapping magmatic heat sources 

· Mapping hydrothermal alteration zones 

· Monitoring stearn development, fluid depletion, 

and fluid movement in producing reservoirs 
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Zonge Engineering maintains a four-crew capabili ty for 
work throughout the world, with primary emphasis on North 
America and Australasia. Our client list now includes over 
220 companies and organizations. Typical clients include: 

Mining 
AMAX 
Anaconda 
Asamera 
ASARCa 
Billiton 
BHP 
Chevron 
Cominco 
Freeport-McMoran 

"Goldfields 
Kerr-McGee 
Magma Copper 
Newmont 
Phelps-Dodge 
Santa Fe Mining 
Teck Explorations 
Tenneco 
Texasgulf Minerals 
u.s. Borax 
Western Mining 

Geophysical Consulting 

/ 

Environmental 
(numerous industry 
clients) 

Engineering Ent. 
ENsca 
Geraghty & Miller 
HydroGeo Chern 
Pacific Power & L 
So. Calif. Edison 

Petroleum/Geothermal 
ARca 
Conoco 
Exxon 
Gulf 
Marathon oil 
Milestone 
Mobil R&D 
Phillips 
Sun 
Texaco 

Consulting services are available for research and 
development projects, establishing in-house geophysics 
programs wi thin exploration and consulting companles, and 
the development of practical software for data acquisition 
and analysis. We also offer a program in which we re
process and re-interpret data collected by other companies 
or contractors. 
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2048 Hz 66,~ ' . .. 6~? .. 6"2 . 616 . ~" .. 6.3t~ '. ~6 . .(71:6 . . 7~ . . 73r ... ~: -'!~ ' ... 7",.? . \ 63f3: 64,3. 

. ~ 

1024 Hz 

512 Hz 

6~~ 68,1 .. 68.265,4 . 62,5 . 6~~ . . 66,5. . n0 (9,') 71:4 . 7e~ . 7~L . 74~ I 63: . 64t 

78V69,8. C!J .. 67,3 . . 64,6 . .. 64,9 674 . V6~\'.3 714 734 . 73;"'164;"· 652 

2:56 Hz 
6:54. 6~3 . 661 . 6~0. 630 . 633. 6~7 . 688 . 6n . 693 . -696. 714 . 700 . 6",7 . 6:54 . • ... .• .. . . .• ... . . ~ . . .. , .... . ... ..... ... ... . ! . . "T .. . .. .... . .. ~ · · ·· · r · 

. . 

128 Hz 

64 Hz 

535. 539 . 549 . 570 . 558 . 562 . SS0 . 622 . 604 . 632 . 632 . 648 . 631 . 60S. 612. 

··L· · ·::~"· 
43.~. 4~~ . . .. 4~? .. . 46

t
5 : ~~5+8 .. -468. -470. ~+2~t ... 5.1.r.~ 534 .. ?~ .Sl~ ... ?~.I. 

32 Hz 

~--~----------~--~----------~~---- : --~----~----~------------~ 
119. -126 . -133 . __ 156. _152 . -I" _169. -21'" -204. -228. -231. -246. -243. -236. -2",4. 

•. • • . . .. . . • •• • • • • • . ' .. .......... . .. . • • " • • . .. . . 't . • • ..• 

(Plot li.its] and ARITHMETIC CONTOURS 
( Jnterval : lea . ee ) 

81~2 Hz 

4096 Hz 

2048 Hz 

1024 Hz 

512 Hz 

2:56 Hz 

129 Hz 

64 Hz 

32 Hz 

[119. ) 
200 . 
300 . 
400 . 
500 
600 . 
709 

[755 . ) 

Plate 78 



Line 18000 
Bullar-d Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
CAGNIARD RESISTIVITY 

values in ohm-m~ters 

RECEIVER DATA 

F'if!'ld .Job 92~ 
(PI "T ~ . ~3 

LenGth = 76. 1'1 Ling. a East 
SPacinQ: 76 . 1'1 DiPole. East 

TRANSMITTER DATA 
Len~th 2 5000 f1 
Orient . a E05t 
Di.tanc~ 3 . 8 .i 
R>< to Txa South p N 29 Jan 98 Su~veU~ 812090 

4500 4750 5000 5250 5500 5750 6000 6250 6500 6750 700a 7250 7500 7750 a000 
W~S t I I I I I I I I I I I I lEas t 

81~2 Hz 

4896 Hz 

165 . 14~ . 165. 17~ . 11~ . 79 . 6193 . 147 . 84 . 7 10t. 193. 111. 111. 8e . ~ 

218. · 21'4~:0 180\'1.".1 · jJ lL· · L .. ~5 · ·98\ · 1: H~ · · Il~ \J J 
, , '\r r F' I '\' 

177 . 

2048 Hz 20t . . 21,0 . . 18.8 . I ~2 20,7 . \ 12,9 . 78.' . [ .)'!' .. 8'; 9 . 1\ . 108. H!I:J,J 9r 
1824 Hz 1',4 . .. 28,8 . . 1 ~8 .. 1'.0 . 21,4 f2 n . . 5rtJ.? . . 7:5, 4 . ~ 1 ~99,J--:-T . llf 96.4 

. . ~ 

512 Hz . r.0 88 . J . . 1,'.5 .. r:':. 76.7 9« . 7 97 5 . . 99( . 14,7: 188. 197. 176 . 193. 225 . 
. . t · . 

195. 
. .. t 

2~6 Hz 
187. 197 . 17:5 . 19:5 . 234 . 147 . 82.81 177. 148. 78 . " 96. 0 98.4 102. 164. 114. 

128 Hz 

64 Hz 

32 Hz 

: .~: ~ \' \ :'~' \ .. ~ . .. ~ .... ~ .. ... ~ .. .. ~. .. y 
3~~ .... 3.5~9 .... ~1~e: . . ~~" .,.".t!;. .. ~5!: .. ~~~~" . . 2?! .... ~3}: .. ~~3 ... " '~ " .. ~~: .. ~~ " . . 2~~ .. .. 1.~3. 

[P lot 1 i. i t 51 and LOGAR I TH1 Ie CCHTOURS 
( Int.,-vail : 8 . 28 ) 

8192 Hz 

4896 Hz 

2048 Hz 

1024 Hz 

512 Hz 

2:56 Hz 

128 Hz 

64 Hz 

32 Hz 

[72 . 5] 
100. 
158. 
251 . 
398. 

[417. ] 

Plate 7A 



Line 17500 
Bullard Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
STATIC-CORRECTED RESISTIVIT 

5-PT. TMA FILTER , AT 8192 HZ 

RECEIVER DATA TRANSHITTER DATA 
L~nQth = 76 . ~ Ljn~ Ea~t LQngth 5000 ft 

F'ield Job 92~ 
CPLOT ~ . ~3 

SPacing= 76 . 11\ DiPol~= Ea~t 0,.. i ... n t . Ea~ t 
Di~tanc~= 3 . 0 mi 
R>< to Tx= South lotted 31 Jan 90 SU"'VQV~oI= 011990 

8192 Hz 

4096 Hz 

2048 Hz 

'024 Hz 

~12 Hz 

256 Hz 

128 Hz 

64 Hz 

32 Hz 

4500 4750 5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 8000 
W.si I East 

lSI 

\ 
164 

U' 
158 . 

o · 

155 . 

149 . 
t . 

148 

142 . 

137 . 
. . 0 

134 . 

130 

146 . 

145 . 

146 . 

147 . 

1 .. 3 
f ' 

145 . 

150 

155 . 
· 0 · 

~0 . \. T 
Ij9 
~. 

131 109 . 92 . 6 78 . 7 82.8 80 . I 76 . 9 72 . S 71 '9 68 . 1 68 . 6 

135 'f;~~9I'7 92. 7 79. 4 .. . . . . ... . . \.. ... . . . \ .•. . . · .. . 
. . . 

· " . 
· ~ . . 

13~ . 28~ . 15.3 . 145 . (16..0 . ~7 . 2 872 83 . 6 78 . 0 1e2~95 . 3 

J r) r' V · \ .,' r l 
1~.81 ' ·12~.~ IS\ ... 0 : 1~7 . 14.4 10.7 ' \~ •. 0 9~1 B~ ~ . 1/00: 9~ .. 9 · . . . . . .. '" 

· . .' 

· . 
· . . ' 

Ij0 1296 Ijj 128 . IH . 113 . lei 97 . j a~ 8 10j. 10a . l . ~ I tt, 1 \~"I' f 

76 . 5 98 . 9 90 . 2 
o 

143 . 125 . 137 . 152 . 147 293 . 161 124 . 143 . 116 L04 . 100. 97 . 4 106. 112 . 

1~9 13'7~1:2 J' j 1:5 l~ 1~3 1~9 j 9L/L 
1 9'\1 J7 ,L IL":3 2:2 \112 ~\ l~ 1~0 · uL\J 9 . IL 

· 1\ \" V H:£ \ ' .. "Y . 

. 0 

121. .. 

137. 

236 . 20~ .. ~ . 2T IB,0 1.9,6 Ir:5 134 . 126 . le7 132. 146. 

"0 . 623 . ~72 642"""" 
.~ ... . . ........-.:..,.... 

[Plot ii_its) and LOGARITHHIC CONTOURS 
(In1erval : 0 . 20) 

8192 Hz 

4096 Hz 

2948 Hz 

1024 Hz 

j12 Hz 

256 Hz 

128 Hz 

64 Hz 

32 Hz 

[67 8] 
100 
15a . 
251. 
398 
631. 

[672 ] 

Plate be 



Line 17500 
Bullard Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY 
PHASE DIFFERENCE 

values in milli-radians 

RECEIVER D~TA 
LenQth = 76 . 11\ Line Ea~t 

DATA 
( E H ) 

F"ie-Id .Job 92~ 
~Lr~·. :s3 
Plot, .A 29 Jon ge 

SPacinQ= 76.11\ DiPol.= Ea~t 

SurveU.d: 011990 

TRANSMITTER DATA 
Length = see0 ft 
Or-ivnt . = East 
Distance= 3 . 0 .i 
Rx to T)(2 South 

81~2 Hz 

4096 Hz 

2048 Hz 
I 

~ \ 
'-

1824 Hz 

512 Hz 

2~6 Hz 

128 Hz 

64 Hz 

32 Hz 

4500 4750 5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 8000 
W~5 t I I I I I I I I . I I I I I lEas t 

583 . 656 . 6~9 . 689. 647 552 . 795 . 835 506 539 699 . 782 . · 659 . 848 . 821. 
y .. . ~ . . · t · · .. • . • ( .. ~ . ~\~/! · J· -: ; .. : .. . · ~ · G .. ~ .~~ 

668 704 -700 679 659 895 623 . 609. 494 . 593 . 670 . 677. 624 . 658 . 

71( 7~~3 738 ~9·2. ~2~6 7i3~""",682~~ 690. 708 . 68:7 . 7~ . 
: .. /! "" ··· : · ··· · ~~ytr~ · ·T ··· : ·· ·, ··· ! .. ~ . ... ~ .... ! 

: . ... ~ .. .. ~ ... ~ ... , .. ·r · · C · ··~~· . ~ .. : .~~ 

735. 767 . 757 . 739 . 714 617 . 791 . 719 . 704 . 679 . 697 . 704 . 717 . 749 . 723. 

7:9 7~9 7577:0 72·0\ 66·0 j ~o 71:'\ 68·tJ,\17:, 7:7 6~ ....).\./ K"/' 
682 . _693 . 699 . 699 . 687. 637 . &49 . 68~ . -682. 670. 679 . 684 . 692 . -689. 660 . 

I . . , . . . . '!' . ... ~ . . . . .. . . "! ' . . .. T . 

::~ :: : 
5 .. 8. 555 . -564 . -566 . -563. 53·.. . 546 . ~8 . _594 . _599 . __ 609. 619 . 615. :596 . 

• . . . · ... · · ·· · · · · ·~ ····· t"' ···· ·· · ··· ·· ··· ~· ·· ··t ·· · ' • . -. . .! .... t - • -- . .: --------. . 454. 467 . -472 -474. -466 . 452 . 461. -492. 511 . 505 . 529. :540. 543. 547. 
.- . • • . .~ . . ". . •. '!' . . . • +. . . . . 6 • . • • • . • • . .~. ~--=- ... ~ .. . . . .•. . . .. .. . 539. . ... 

~~--~--~--~--~--~--~--~ 
138. -12:5 . -13:5. -140. -14:5 . -140. -146. _177. -194. -214 . -22:5 . -239. -251 . -2""'. -238. . . ........ . ...... ....... .. .. . . ... . .... . .... .. . .... .. .....,......- . .. . . ... .. ... .. .. . . .. ... . . . .. .......... .. . 

[P lot 1 i. i tsl and AR I TH£TI C CONTOURS 
( Interval : 180.88 ) 

81~2 Hz 

4096 Hz 

2048 Hz 

1824 Hz 

:512 Hz 

~6 Hz 

129 Hz 

64 Hz 

32 Hz 

U2s . ) 
200. 
300 . 
400. 
500. 
600 . 
709 . 
900 . 

. [865 . ) 

Plate 68 



Line 17500 
Bullard Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
CAGNIARD RESISTIVITY 

values in ohm-mete~s 

RECE IVER DAT~ TRANSH IlTER DA T~ 
LenQth = 76 . ~ Lin. = Ea~t L~th . 5080 ft 

F'ieold .Job 92:5 
cr"" .... '\" ~.:53 

SPacin~ 76 . ~ DiPole: Ea~t Or-ient. :: Ea5t 
Distanc.:z 3 . B lIIi 
Rx to Tx:z South P. ,N 29 Jan ge Sur veU.d:a B 11990 

4500 4750 5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 8000 
W~51 I I I I I I I I I I I I lEas t 

81~2 Hz 

4096 Hz 

127. 173. 155. 164. 121. 122 81 . 5 53.3 88.2 83.4 ( '4.8 74.0 65.1 6~.3 64.3 

)8 ()7 15~3{1J.{115~)YR1' . 00'4 .80:1 .69:3 · ~58:5 
204B Hz 

134 . 161 . 1:54. 176 . 129. 323. 134. 97.9 171 . 191. E4B 8~ . 4 70.6 I'M. \89.2 '" U' r' 1 \ \J \ ,. r . , 
1024 Hz 

131. 157. 155. 182 . 137 . 318. 132 . 86.3153. 111 93. 4 ~ . 1 ~ . 8 102. \92.6 , ..... , ... . · \. . . .. . .... /. . . .. .\'. . .. ~ . ) . . ., .. .. · . \ . , .......... , ... r· .., 
512 Hz 

2:56 Hz 

126. 152. 151. IBB. 139 . 331. 137 . 86.5153. 117 5>8.;99. 577.7197. 101 . , .. .. . , .. " ~) .. ':T ... t· . r" ": r " ~ . \] " " '" . r ~ . 
12.1 .. 14,714~~ . (7,2 .. 13n. 328. T 84, I) I: 12111 .. 1"" Il· 79,2 F'? Ie:! 

129 Hz 
134. 168 . 156 . 194 . 145. 370 . 159. 91.6 164. 128. 196. 107 81 9 113. 113. 

64 Hz 

32 Hz 

.. ... .. .... . ~ .. ... ~ ....... /: \.\ ~\ ' .~. '! ' ~' \~ ... ~ .~. ..~ . . ~ . .. 
1~~ ... . 2.4,3 : . . ~J.'" . /26.~~ ... ~!i . I~J.l .. ~~.~ .. \ . 122 ... ~~: .. 1~ .. . . l~; .. . . 1.2.8: .. ~'.~ . .. 1~.5. 136. 

[Plot 1 i.i b] and LOGARITH1IC C(Jo.ITOURS 
(Interval: 8 . 28) 

81~2 Hz 

4096 Hz 

Z84B Hz 

1024 Hz 

512 Hz 

2:56 Hz 

129 Hz 

64 Hz 

32 Hz 

[53 3] 

63. 1 
100. 
1:58. 
251. 
398. 

[533. ] 

Plate 6A 



Line 17000 
Bullard Peak 

for 
COMINCO AMERICAN 

- · ~ld Job 92:l 
_OT :l . :l3 

Plotted 31 Jan 90 

CSAMT SURVEY 
STATIC-CORRECTED 

DATA 
RESISTIVIT 

S-PT . TMA FILTER AT 8192 HZ 

RECEIVER DATA 
LQnQ th = 76 . 10 LinQ Easot 
SPacinQ= 76 . m DiPolQ= Easot 

SurvQUQd= 012090 

TRANSMITTER DATA 
LQnQth 5000 It 
OriQnt . Ealit 
DlsotanCQ= 2 8 ftli 
Rx to Tx= South 

5000 5250 5500 5750 6000 6250 6500 6750 7e00 7250 7500 7750 
w~st E~st 

8192 Hz 
122 . 125. 125 . 125 115 . UJ6. 108. l31. 115 . 118 114 . 121. 

·t · .. . . .... .. . . ... . . "t 

T 8192 Hz . . 
~~ 

124 . 130 . 141 . 138 . 112 104 . 103 138 . 94 . 0 92 . 7 86 . 7 102. 
4096 Hz ... . .. 

\: T 
+ 4096 Hz 

. -
133 139 . 166 . 162 128 109 . 104 . 136 . 96 . 7 91 . 0 83 . 8 107 . 

">"48 Hz , . . . , . I · · ... • \ .... ~ . . .. T · . . ·r . . t . t . .\ ~ + 2818 Hz 

1024 Hz 1 2
t
3.. . . 1.3,1 . . .,. 7 .. ~ . 172 . 128 115 . 105 . l38 . 93 . 6 85.9 78.8 le8 . + . ... . \ . . .. . .. . .,. . .. . .. .. . p . . . ., ·r 1024 Hz 

512 Hz 
122 1 3,~ . I . 19.3 19.5 . \ 13.~ 128 107 142 94 9 85 . 5 78 6 114 . , . .. . .. r ~ 

, . . t .. + 512 Hz 

2:l6 Hz 
III 123 194 . 282 \1 3 .. 9 121 10a . H~ . 97 . 4 86 . 0 79 . 9 .. .. . . .. . .. r . ." . . ... J . + 2~6 Hz 

129 Hz 

64 Hz 

32 Hz 

109 . 121 I 201 215 . 149 IJ0 Ill. l49 . lOO . 86 . 7 81 . 2 . 'Z. . .. . .\. . . . . ... . ,. .. + 129 Hz 

121. 136. ' 239 . ----25·7 175 "'\. 125 . 164 . 1011 . ~8 86 . 1 
~/ . ·7· .. . ~\ .. + .. . : . , .. ! '\ . ., . . ... . ., .. ~ + 64 Hz 

14~ 162 291 . 3~.~ . \28 .. 4. 172 . ll7 174 . 117 . 106 . 88 . 8 
. ' .... 'T .. . , . • . . .. .. • . ... .. 0" . ... or . 1 . ~ 32 Hz 

[Plot li.it5) and LOGARITHMIC CONTOURS 
( In1erval : 0 . 20) 

Plate 

[78.0l 
100. 
159. 
25l. 

(338 1 

5C 



Line 17000 
Bullar-d Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
PHASE DIFFERENCE (E H ) 

values in milli-radians 

RECEIVER DATA 
Len~th: 76 . ~ Line ~ East 

~ iel/' '00 92~ SPacinQ= 76 . ~ DiPol.= East 

YLt . ~3 
>lot ted 2'9 Jan ge Surve\Jed= 012090 

5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 

TRANSMITTER DATA 
LenQth 5009 ft 
Orient. ::. Ea&t 
Distclnce= 2 . B ai 
Rx to Tx: South 

Wes 1 I I I I EOIS t 

8192 Hz 

"096 Hz 

2048 "'7 

1024 Hz 

512 Hz 

2:56 Hz 

128 Hz 

64 Hz 

32 Hz 

4~~. ·7/ 7'\ .6".7· /~·e\~~!:-7: \~e 
69664.2~.0 . 7 . ~0)68n . 76~ · r(7~L .. 75! .. (v ·y 
7~7 \,7,~r ~l68?' 68~ 7T Tr 72,8 ~L 78,6 T 
726 . 698 . 605 . 598 . 679 . 688 . 726. 791 . 723 . 743 . 768 . 674 . 

~ ""' \ "' ~~" " ~' .. ~ . .. . . ~ .... ~ " T''' f~ 

769 . . . . 65.9 . . 63.5 . . 68,6 . . .687 . 72.8 . . .n,s . 72} 738 .74,8 : . . r6 

7:59 . 670 . 646 . 673 . 678 . 707. 704'. 716 . 7~ . 73:5 . 673 . 
. . ~ . .. .. ! . ... ~ . . . . .•. .. . ~ . . .. • .... ~ ... . . ~ ..... ~ . 'J ': 

677 . -667 . 685 . _590. -589 . _682. 635 . 64~ . 678. 661 . 693 . 639. 

:· · ··7····· · · · · ~· ··· · ·--1· ·· · · · · ] 
56? .~5~~1. 5eJ . -.~9.e.. ~lJ: . . ~?" . ~~~ .. -:-:5:6? . . . ~.7 : ~~~2 .. :-:,~~9. 

- . --
----~ : . - . - . . ~ . ---~ 

2 ... ~ .. -:-:2.5 .. 0 : ~~1.5 .. ~~~.~ . _1.7}. ~~ ~22' . -.~ . ~~6.8 ' ~~ .. .. ~ .. . _2.6.9 . 

8192 Hz 

4996 Hz 

2948 Hz 

1824 Hz 

512 Hz 

2~6 Hz 

128 Hz 

64 Hz 

32 Hz 

CP lot 1 i. it.l and AR 1lH'ET I C CONTOURS 
( Int~val : 108 . 00 ) 

[171.] 

209. 
300. 
400. 
500 . 
600. 
700. 
Bee . 

[822 . ] 

Plate 58 



Line 17000 
Bullard Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
CAGNIARD RESISTIVITY 

values in ohm-m~ters 

RECE IVER DATA 
Length = 76 . ~ Lin~ Ea~t 

F"i.~ld Job 92~ 
CR' - ~ . ::S3 

SPacing= 76 . ~ DiPole= Ea~t 

PL .td 29 Jan 90 SurveYed- 0120ge 

5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 
w~st I I I I I I I I I I I I 

8192 Hz 
191. 97.6 143. 12~. 181. 139. ~ . 9 8S. 5 179. 168 . 93 . 6 109. rr" V'" · t ·· · ·· J'" r\ '" .~ ... I~ ""' ? \ .. \ . / ... jY: . . .. \ 

4096 Hz 
195 . U!l2 . 161.~1~8 . 97 . 8 136. 89 . 9 85 . 2 147 . 126./ 71 . 1 91.8 fT .. · ~· .. ! .. \~" " \? "" f· " l~ "" ~I"~"" · ·· · . y 

2948 Hz 
208 . U!l9 . 190. 162 . 10~ . 143. 91 . 8 88. 9 1~1 . 123.1 68. 7 96 . ~ I I .. 'f' . . . . .. \ ... . ! . .. .. r .. ' IT . . . . ; T ... ~ .... . t .. . t . 

1824 Hz 
194 . 183 . 199. 172 112. 158. 91 . 590. 5146. 116. 64 . 697.3 I,. .. t .. . .. .. " ~'\ ... ~ .... ~ .. . \ f" " :'/' .. . ~ . .. t ( .. · t · .... . 

512 Hz 19.) .. ]3 . 2~1 . 19,5 . II! .IX ·l4 .92l I~ . . 1~61 . 6~41 

2~6 Hz 

129 Hz 

64 Hz 

IT 896
"( . 22,1 . 20,2 . 12,2 . il.j-7 . 94-( . I~ . U,6/ . 65,.4 . Ir 

IT 94.3 23X~~ 13!/7~9rj815f II? 66,5r 
190. 106 . 273 . 257 . 154 . 198. 110., ,108 . 1£\ 131. 7\1.6 131. 

T 'F\~' · ··'-'rY"T 
32 Hz 22.~ . , . " .2.7 : •.. ,~3.6 .. .. 3~.~ .. \. 1 .7.9 .. .. ~.4 .. 1~.~ . . 114 .. Jl8•3 : . . ~~~ '. 72 . 8 ..13!l. 

TRANSMITTER DATA 
LQnQth ~ 5000 ft 
Orient. = Ea&t 
Di&tanclf::': 2 . 8 .i 
R)( to T)(~ South 

East 

8192 Hz 

4096 Hz 

2948 Hz 

1824 Hz 

'12 Hz 

2~6 Hz 

129 Hz 

64 Hz 

32 Hz 

[Plot li.its] and LOGARITH1IC CONTOURS 
(Interval : 029) 

Plate 

[64 . 21 
180. 
158. 
251. 

[371 . ] 

SA 



Line 16500 
Bullard Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
STATIC-CORRECTED RESISTIVIT 

5-PT . TMA FILTER AT 8192 HZ 

r:-iE'ld Job 92~ 
)LOT ~ . ~3 

"iot ted 31 Jan 90 

5000 
W~s1 

5250 5500 5750 6000 6250 6500 

RECEIVER DATA 
LenQl th = 76 . 11'1 Line EOII; t 
SPacing= 76 . 11'1 DiPol,,= Ea.t 

SurVQUQa= 012190 

6750 7000 7250 7500 7750 
I 

23:5 . 224. 222 234 . 221 160 147 . 120. 89 . 8 75 . 3 73 . 7 75 . 1 
8192 Hz T 

.. . . ' .. . . . . . . .. . . ~ .. I · t .. 'j .. . ... .. ... . . 

257 . 211. 205 245 21,' ... 19.0 \ 12,5 102 . 89 . 6 75 . 7 711 73 . 8 
4096 Hz + 0/ 

. o · 

'~ . . .... 
o • ' . ' 

~ 

2~2 . 188 . 18~ . 243 209 207 . 12~ 104 . 100. 83 . B 76 . 7 80 . 0 
.~0"8 Hz + f ' . ' r ' . . . . .. . . ' . .. . t , .. " '1 " 1 . t .. . . '1' 

+ 
226 , 159 . -161 . 228 196 . 212 I. llt . /97 • . 6,) t.0f\ . 85t · a . ~t·4 79 . 1 

1824 Hz t ·· . / ' . . . \ . ... • . ,. . . . -t ' 

+ 2~3/13.0 146 . 221 195 225 .. , 11?J96.: q 10~7: \. 88 . J 76 . 6 80 . 8 
512 Hz . .. \ . . . . . · .. 

17~ . 117 . 1 ~o~ .. \ 2.0~4 '. 187 22.9 . Ill,? . I . 93; ~ I . ll-r1. . \9~. B. 77 , B 82 7 
2~6 Hz + O( " .. t . .. 

+ 
164 . 108 

:::/ :: 10? 24,3 rl,O\93) 11,7 ~ 2 78 . 8 84 . 6 
128 Hz l' ... · . 

+ 
172 . 110. 2°1 r\ f'4 ~L . .127 . 9y 81. 9 89 . 3 

64 Hz n ... 

.L. 
189 11.7 .... 13.9" . ~~ \. 235 .32." l 135 . 105 . 135 . 10 .. . 81 . 9 89 . 7 

32 Hz .. .. . . .. . .. ' .. . ., . . . .. . . ... . · . 

TRANSMITTER DATA 
Length 5000 fi 
Orient . Ea," t 
Dis;tance= 2 7 mi 
Rx to Tx= South 

East 

T 8192 Hz 

+ 4096 Hz 

+ 2048 Hz 

t 1824 Hz 

+ 512 Hz 

+ 2~6 Hz 

+ 128 Hz 

+ 64 Hz 

.L. 32 Hz 

[Plot liMit51 and LOGARITHMIC CONTOURS 
(Interval 0 20 ) 

Plate 4C 

[70 9] 
100 
158 
251 

[321 . ] 



Line 16500 
Bullard Peak 

for 
COMINCO AMERICAN 

Fielci Job 92::) 
CPL \. ~3 
P 10\ . _ d Z9 Jan ge 

CSAMT SURVEY 
PHASE DIFFERENCE 

valuQs in milli-radians 

RECEIVER DATA 
LenGth = 76 . ~ Lin. KEast 
SPacinQ= 76 . ~ DiPo19~ East 

Surv8Ued~ 912190 

500a 5250 5500 5750 6000 6250 6500 6750 7ea0 7250 7500 7750 

DATA 
( E H ) 

TRANSI1 IlTER DA TA 
LenGth z 5099 ft 
Ori'""'t . z East 
Dlstance:z 2 . 7 ai 
Rx to Tx'" South 

w~st I I Ec.s t 

8192 Hz 

4996 Hz 

2048 Hz 

1824 Hz 

513. 698. 738 . 526 . 587 . 587 . 789 . 588. 5J5. 517 . 6e1. 525. 

V;,:: · · ·· ·\~· 'lf\ ~j//~ 
651 · 7~7\ . '\f .. 699 .. 6',' ./75,2 . \ .6".7 .. 6:';; ... 69~ . . 65." 

38. 722 . 744 . ~~ . 766 . 732 . 
r . \ . . •. . ,. .. 

I . . · . 
· . · . . . 
· . '. ' . 

8~8 . ~7.5 . . 8".6 . . . 7:ll . . 7:l.t . 66ll . 76.B. . 74.8 .\671 . 6e:'/71,2 . 6~ 

8192 Hz 

4996 Hz 

2948 Hz 

1824 Hz 

512 Hz 

2~6 Hz 

129 Hz 

64 Hz 

84,8 ... 88,3 .. 84:9) T· :c r5
\ :J:. ~··· r ·· 77~ 712 

81CY~ty67:3 . '\t_ 73t/~ . 7~7~ . 71,' 

71~9 .... 7~t .. ~1.4 . ~~~~ ... ~~ .. .. ~8.? .. . ~7r . ~",: ... ~~ .... 6?? .. ?~~~B.7 . 
.. ~ . . :. :. : :: 

593. 621 . 586 -'"Sj9 . 544 . S15. 591 58e -557 . -570 . ~3. 592. 
~ =:~-~-< ... >~-~-~~ ... ,~-~-_:.--.-.. ~ .. ... ~ .... ~ : -= 

512 Hz 

2~6 Hz 

129 Hz 

64 Hz 

32 Hz 

'"-----. . ..' ----- . 
24e. _264 . _235 . -200. -213 . -191 . -260 . _262 . _257. _270. 309 . -303. 

.' . .. . ... .. ... ... . . ... .... . . ~ ... .• ' . . .. .. ... .. . . .. l ' ~ ' T " . 32 Hz 

CP lot 1 i a i t sl and AR IlH'ETI C CONTOURS 
( Int~vQl : 108 . ee ) 

Plate 48 

Uge . J 
200 . 
309 
<400 . 
500 . 
600 
700 . 
800 . 

[883 . ] 



Line 16500 
Bullar-d Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
CAGNIARD RESISTIVITY 

Fie Job 92~ 

CPL J . ~3 
Plotted 29 Jan 99 

values in ohm-meters 

RECEIVER DATA 
L.nQth = 76. ~ Lin~ = EQ~t 
SPacinQ= 76.~ DiPol.= EQ~t 

Surv~~ 012199 

5000 5250 5500 5750 6000 6250 6500 6750 70e0 7250 7500 7750 

T~NSt1ITTER DATA 
LenQth ~ 5080 ft 

Orient East 
Di"tQnc~:z 2 7 _i 

RM to TM= South 

W~S 1 I I . I lEas t 

202 . 219 286 . 254 . 217 . 203 . 93 . 8 128. 148 . 56 . 7 55 . 9 ~7 . 3 

8192 Hz . . ~ . . \ . t · . . . . ~ . ~ . f . /. . \ .. . . . . . n . . ...... t 8192 Hz 

4096 H~ 229 297 ,t 26n 29/ 21.4 n 9 II~ l!l 5\.954. e 56.3 4096 H~ 

204 · · 'Z 21,6. 10,. . 23!\ 26'j 29.623:3 r 6 \1}O~6r:lB, 2 610 2948 Hz 

1824 Hz 

512 Hz 

194. 155. 207 . 247 . 19~ 238 . 75 . I 104 . 158 . 64 . 0 57 . 2. 60 . 3 

~ . / .. I\· . ~ .. .. 6 · •... ~ ... A~ .. r 6 · • .. r .. I\· ., ... · t · . . . • 

I} 13.5 10.0 2.9. 19,2 25f n7 'y In ~f 59.2 61.6 
1824 Hz 

512 Hz 

2~6 Hz 15.9 .. "., . . 'Y . 22.2 .. 10,' . ~f . r 09r . IJ · ~i . '~ .' .. 6r 2~6 Hz 

129 Hz 
· 141 . 105 . 155 . 219 196 . 274 . 75 . J 99 9 191. 70. 2 59. a 64 . 5 

.. . . .,. .. ~ . . ~ . . . . ~ . . r : . . . . r ...~. \ . \ ~ 129 Hz 

64 Hz 

32 Hz 

148. 108 . 165 . 245 . 203 . 389 . 79 . 4 168. 197 . 75. 8\62. 1 

1~2 .11:.!(9,C;\ ·23~ .. ... J.'.12.· J321~\~3 6~2 68. 4 

64 Hz 

32 H~ 

[Plot li.its] and LOGARITHMIC CONTOURS 
( Inter-vQl : B. 20) 

[51 . 3] 
63.1 
lBe . 
158. 
251. 

[369 . ] 

Plate 4A 



CSAMT SURVEY 
STATIC-CORRECTED 

DATA 
RESISTIVIT 

Line 16000 
Bullard Peak 

for 
COMINCO AMERICAN 

5-PT TMA FILTER AT 8192 HZ 

F"ield Job 92~ 
CPLOT ~ . :::i3 

Plotted 31 Jan 90 

RECEIVER DAT~ 
LQnQl th = 76 . In LinQ> EQiliit 
SPacin'iiJ= 76 . '" DiPol ... = EQiliit 

SurvgUgd= 012190 

5000 5250 5500 5750 60e0 6250 65ee 6750 70e0 7250 7500 7750 

TR~NSHITTER DATA 
Lgn'iilth 5000 It 
OriQ>nt . EOIIii t 
UiliitOlnc ... = 2 . 6 mi 
Rx to Tx= South 

W~si lEas t 

99 . 4 964 95 . 2 118 120 106 107 . 80 I 76 9 95 . 3 
8192 Hz 

4096 Hz 

.~ .... -: . 
. . 
. . 

110 . \5 

. + t ... 

71. 9 125 . 113 140 122 85 . 2 

2048 Hz 
93 . 9/ 121 . 162 \149 140 . 184 . ~ 

{: r · . 

126 . 104 

f· 'j 72 ~ 
+ 

81. ~ 
. t 

102~ Hz 00 . I \ llan0 16.~4,4 178,.9 124. 98 . 1 
f· if . 68 . 7 76 . 8 

~ 

512 Hz 

2~6 Hz 

129 Hz 

6~ Hz 

32 Hz 

12,. . 93, . 2 84, 7 . V 1,9 ("6 1.',4 T 75.8 63 6 71,5 

11,3/86,0 78,4 r'~ . 1"'6 184 T 73,0(1ls,7 
111. 922 76 . 0 116 . 190 196 166 . 714 590 65 . 0 

II/ BI'0 7:4
J

1IIJ· II 2:2 J 7L\ 60'7 1: I 
•. \ . ~ ... ~ .. . !/ .. . ~ . . .. • \. ! .. +\~ 

135 . \95·. 8 92 . " 152 232 248 206 . 7S 7 58 . ] 63·. 7 .. . "" ... ... . ".. . .. . .. 

97 . 7 

95 . 8 

98 . B 

f\ 
101. 

r \. 
UH . 

f 
102 

r 
102 . 

·f 
le9 . 

l : 
106 , ~ 

97 . 7 
· t 8192 Hz 

88 3 
4096 Hz 

8:::i . 0 
2048 Hz 

83 . 2 
1024 Hz 

81. 0 .. 512 Hz 

80 . 8 
2~6 Hz 

79 6 
128 Hz 

85 . 5 
64 Hz 

83 . 2 . 32 Hz 

(Plot li.it5] and LOGARITHMIC CONTOURS 
( Interval : 0 . 29) 

[57 . 9) 
63 . 1 
100. 
158. 

[248 . ] 

Plate 3C 



Line 16000 
Bullard Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
PHASE DIFFERENCE (E - H ) 

F" ~ eld .Job 92=S 
·_OT ~. ~ 

_ot ted 29 Jerl 98 

valu~s in milli-radians 

RECE IVER DATA 
Len9th = 76 . In Lit,..:: East 
SPacin9= 76 . ~ DiPol~= East 

SurveVed: 012190 

5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 

TRANSMITTER DATA 
LQnQlt h :: 5008 f t 
Or-ient. :: Eos; t 
Distance: 2.6 lDi 
Rx to Tx= South 

W~si I I East 

81~2 Hz 

4896 Hz 

2848 Hz 

1824 Hz 

512 Hz 

3~2 516 565 453 398 . 42~ 468 . 637 . 782 . 803 . 714 . 715 . 

~~-~I/ .:) . ~ .. ... .. , 
68,8 . . 6( ~ 72,4 {&5.5 \:' 54,2 58? r 78.191,4

1 

729 7~ 

63,6 )8,9 72.2 66.6 .. 68Z(762.a /7~ 7 91:\ ~L 771 . 

- 744 . 6~.? . ~5.2 . . ~1.? . 65.~ ... !6f'. .. ./8.1 .. 6 .... ~2t3 . t . 7~l 773 . 

74,8 .. .. 793 . 776. N. 64,8 . 67:6

f 
775 . ~ . . 8

V 
. 73,9 761. 

81~2 Hz 

4896 Hz 

2848 Hz 

1824 Hz 

512 Hz 

2=S6 Hz 

128 Hz 

64 Hz 

764 . 791. 782. 736 . 699 . 668 . 683. 767 . 783 . ........... 788 . 730. 744 . 

·· ·· ··· ·· ··· ··· ··:7 ··· · ·~ · · · .~\ .~ .. : ... ~ ... ~ 
726. 751 . 735 . 699 . 636 . 617 . 634. 71S . 707 . 714 . ~669 . 675. 
~~ ... • . . . . : . .. ~ . . . ~ . .. 

60:~ . 63:7 . 610 . 56:8 ~2. 6;~ 61 ·8 . 62~. 5~1. _584 . 
~.~ .... + ... . : . . . ~ ·· t · · · ··~--· · .. ~ 

2=S6 Hz 

128 Hz 

64 Hz 

32 Hz 

--~ . ~ . -
2:59 . _281 _2:59 -222 -194 . -285 . -213. _286 . -293. -3&4 . -278 . _269 . •. ... ~ .. .• ... . .•. . . ~.... . .. .. . .. . .... . . .. . ~ .. ... . . 32 Hz 

[P lot li • i t 5] and AR 1THt£T I C CONTOURS 
( Int~val : 198 . ee ) 

[194.1 
200. 
390 . 
<48e . 
see. 
6ee. 
799 . 
sea. 

[829 . 1 

Plote 38 



Line 16000 
Bullard Peak 

for
COMINCO AMERICAN 

CSAMT SURVEY DATA 
CAGNIARD RESISTIVITY 

~ield Job 92~ 
lLOT ~ . :53 

. lot ted 29 Jan ge 

va)u~s in ohm-mQ1ers 

RECEIVER D~T~ 
LenOth c 76 . ~ LinQ c East 
SPacinQ= 76 . ~ DiPole= East 

SurveU.d: 012190 

5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 

TRANSMITTER OOT~ 
u.nt;lth :z seee f t 
Ori4mt . ::I East 
Distanc-= 2 . 6 .i 
Ibc to Tx: South 

W~S t I I I I I I I I I I lEas t 

8192 Hz 
184 . 82 . 3 182 . 87.3 266 . 181 . 74 . 1 71.4 85.1 77 . 4 136. 138. 

f\" " ~ .. . '~ "" n " 'r" \ ' ~\ ' "\ r · ·· · ~ ··· ·· · ·· · · " , · · ·· · · ·t 
8192 Hz 

4896 Hz 
115 . 83 . 2 96.1 83 . 5 311 . 213 . 83 . 9 71.9 79 . 6 69 . 2 \133 . 124 . 

• . , . " ! .. . ~ .. . ": r I :" \! ' .. \ f . . ... . ~ 4e96 Hz 

2848 Hz 

1024 Hz 

512 Hz 

132 . \ 88 . 8 101 89 . 8 361 . ~4 . 96 . 6 7:5 . 3 80.2 66 . 1 1137. 120. 
f " ·· f ·· . U .. II" [·r ·· .. r' . r . .. · . .... . f .. . . T . . I . , :\ ". 13,8 83: 7 ~4.487.( n, 27~\ 'r 70 •. 4 . 76. 8!62rll~ .11.7 

126 79 . 4 90 . 8 88 1 391 296 106 67 . 7 70 . 4 ~B.0 l148 . 114 . .. ·· .. .. ·· .... H .. 'l · .. ~\ ... ] .. ~ .. . ! "~\ " . • . 

2048 Hz 

1024 Hz 

512 Hz 

2~6 Hz II'l73; 4 81 1 · ~~r rr · 31;2\ .1°1 . 6~; ~ 6V · ~~'i 1111 111 . 2~6 Hz 

129 Hz 
116. 78 . 1 91.595 . 4481. JJJ . 114 . 63 . 764 . 252. 91141 . 112 . 

l?'l rFIT·VIT·. · 129 Hz 

64 Hz 

32 Hz 

117 . 69 . 1 82 . 0 90.1 43.6 368 124 . 64 . 4 67 . 2 ~4. ~ 1~1.) 121 . 

~. \ . . ..... "1 'r'" \ ' . \ :\ . .. .. } .. \ . H 
14.~ . .81.:? . ~9 .. ~ . .l, ~.~ ... . ~".:5 .. . 42] . .. . 1~.~ ... 67 . ' . ~4.:.~ . . ~ .... ~. 146 . 1 .1.7 . 

64 Hz 

32 Hz 

(Plot li.it~] and LOGARITHHIC CONTOURS 
( Int~al: e.2e > 

Plate 3A 

[49 . 81 
63 . 1 
lBe . 
158. 
251. 
398 

[572 . ) 



Line 15500 
Bullard Peak 

for 
COMINCO AMERICAN 

F"iela Job 92~ 
CPLOT :S . :53 
Plotted 31 Jan 90 

50ee 525e 55ee 575e 60e0 
'rI~st 

85 . 1 85 . 4 843 B1. 2 B3 . 7 
8192 Hz ... .. . .. . 

6250 65e0 

B0 . 4 B7 9 .. .. . t · 

CSAMT SURVEY DATA 
STATIC-CORRECTED RESISTIVIT 

5-PT TMA FILTER AT 8192 HZ 

RECEIVER DATA 
L,mgth = 76 . 11"1 Ling. Ea"t 
SPacinQ= 76 . 11"1 DiPolQ: Ea.t 

SurVQUQa= 012190 

6750 7ee0 7250 7500 7750 

Bl . 3 93 . 4 92 . 1 93 . 0 96 . 1 .. + . . .. . 

TRANSMITTER DATA 
LQnQth 5000 ft 
Or i Qf) t . Ea" t 
Di.tancQ= 2 . 5 /IIi 
Rx to T)(= South 

E~5t 

T 8192 Hz 

1 84 . 1 85 . 3 82 . 1 B0 . I .~'"~ . . 72." 84 . 2 B0 . 2 B3 . 3 90 . 0 
4096 Hz ~ . . . .. . ... . . .... . .. ,. + 4096 Hz 

94 . 2 93 . 6 89 . 0 B6 8 109 HIB 131. 72 . 7 78 . 4 72 I 79 6 91. 7 
2048 Hz 

I 
... . . ... • . . .. . !" . .. . . .. ... . T . . ' . 

1 
204B Hz 

989 96 . 7 90 . B B8 . 1 117 121 156 . 71. 3 68./6", ",\", S B6 . 7 
1024 Hz t· . . t . . . . .... ... .. 

13:'(-;1 
+ . 1024 Hz 

~ 
103 99 . 4 93 2 90 . 2 125 73 . 0 62 . 2 52 . 2 65 . 0 85 . 9 

512 Hz + 
t · J' . .. . . ' r ~ ~ 

\ 
.. + 512 Hz 

+ '".3 . (97 .. 9 .. 92. ' 89 7 127 141 207 . 73 . 9 :59 . 4 47 B 62 9 88~ 
2:56 Hz . t- . . , .. r ... I · ~ . .. 

\ 
.. + 2~6 Hz 

128 Hz + 
104 . 97 . e 91 . 1 99 4 130 . 148 223 . 74 . 7 572 44 ? 61. 0 992 .. . ' .. . . 

. I 
. ,.. 

+, . I ~ ~ .. 
~ I 

. + 128 Hz 

+ 10B . 98 . 6 92 . 5 90 . 2 138 158 254 . 75 . B S7 . 0 42 . 6 60 3 91 B 
64 Hz •. . .. ~ . ~ .. 

J' 2 j,\ . \ ~ 
.. .. . . . +\ .. + 64 Hz 

.L 
12~ . 11 1 102 998 1~6 184 304 81 . 8 ~7J 40 ~ ~8.' 936 

32 Hz . .. . . . .. . . ., .. . .. .. . . . .. ... .. \ , . .. . .. . .. .. .. . . ..L 32 Hz 

[Plot li~it~] gnd LOGARITHMIC CONTOURS 
< Interval : 0 . 20) 

Plate 2C 

[40 5] 
63 1 
100 
158. 
251. 

[307 . ] 



Line 15500 
Bullard Peak 

for 
COMINCO AMERICAN 

Field Job 92=S 
CPLOT =S . ~3 

?lotted 29 Jan 99 

CSAMT SURVEY 
PHAS·E DIFFERENCE 

values in milli-radians 

RECEIVER DATA 
length = 76 . ~ li~ ~ Ea~t 

SPacing: 76 . ~ DiPol.= Ea5t 

SurveYed: 012190 

50e0 5250 5500 5750 60e0 6250 6500 6750 7000 7250 7500 . 7750 

DATA 
( E H ) 

TRANSMITTER DATA 
len~th ~ 5080 ft 
Orient . :: East 
Distanc.:: 2 . 5 .i 
fbc to T)(= South 

W~s1 I I I I I I I I I I I Ec.st 

8192 Hz 

4896 Hz 

2848 Hz 

1824 Hz 

512 Hz 

2~6 Hz 

129 Hz 

64 Hz 

32 Hz 

550 . 538 . 586 . 559 . 505 . 528. 474 . 686 . 651. 702. 666 . 543 . 

64~57:4 · ·.S;3\~r · W.3~. 
6~,6 . . 67,. . . 69:;6 .. 61~' .. 68\ . 531 . F 82.1~. 88,\ .. 72,9 

67'7~7~7 7B.~\ 65,2 . . ~4~55:1 r . 83,' .. ~. 81n 737. 
709 . 727 . 731 . 728 691 657. 589 737 . 820. 869. 911. 736 . , .. .. . ,. .. . ~ .... :" \ .. ... ~ .. .. .... r ~ .. ' \~ . . . y' . 
71~ 73,8 74.9 7l'~7 .. 66,~ . 612 . \ .. 7~\(l2J~ . m . 

67.B .. 69~ . ~69.6~6~2 .. ~DQ\67.6~ . 7~ . 7V~ 
58:' . ~08 . 60,7 .. ~"t:!+4 . . . ~~~8:9~~~6~: ~~5{- . . ~6:3. 

~' - - :~~. -.~ 
24.~ .. ~2.5,.8 : ~27.0 .. ~272 . _223 . ~~e.8~~6.6 ._ .. 2~~ ;519 . _31..2 .. _~.M! .. ~299 . 

6192 Hz 

4896 Hz 

2848 Hz 

1824 Hz 

512 Hz 

2~6 Hz 

129 Hz 

64 Hz 

32 Hz 

(P lot 1 i. i ts] and AR I THl'ETI C CC»fTOURS 
< Intrrval : 108 1!18 ) 

£166 ] 
280 . 
300 . 
400 . 
500 . 
600 
700 . 
900 . 

[8ge . ] 

Plate 28 



Line 15500 
Bullard Peak 

for 
COMINCO AMERICAN 

CSAMT SURVEY DATA 
CAGNIARD RESISTIVITY 

Field .Job 92::5 
"'LOT ::5.~ 
.ot ted 29 Jan 90 

values in ohm-meters 

RECEIVER D~TA 
Len~th = 76 . ~ Line = East 
SPacinO= 76 . ~ DiPole: East 

SurveVeda 012190 

5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 

TRANSMITTER DATA 
lQOQ t h =- 5000 It 
Orient . =- East 
Distancp 2 . 5 .i 
R)( to TJeZ South 

\les 1 I I I I I I I I EOIS t 

8192 Hz 

4896 Hz 

2048 Hz 

1824 Hz 

512 Hz 

2::56 Hz 

129 Hz 

64 Hz 

32 Hz 

164. 84 . e 76.0 83 . 7 88 . 9 68 . 1 127 . 66. 5 103. 78. 7 98. 6 185. }"" ~ ... .. ~ ... . f" .. ~ .. . "f" "~ .,, .~" " U " . : .". \ '''r 
162. 83 . 8 74 . 0 82 . 6 99.0 77 . 7 149 . 59.6 92 . 8 68.5 88. 4 173. 

'8'll'80,2 89,:1 11,69'/ '9,\ 1:1 B6,:l

A
· .6' \84,4 .. 'IT 

19,1\ . . 9\, I .. 8'..9 . . 98, i .. 12,5 . . ~e.2 . . 2~6 ·l475, 8 ... 51,3 . \4,7 .T 
'9,9, . 9r . 84,11 9Z:j . '3,3 . 11,3 11 59( 69, i 44 6 ·l9 . r 
'~9'l3 83:11 92ll3? 1Z,0, 29!\ f( \y4~ 17 T 
2e.I\9r9219~r IJ!12nJ~J\ fr' b~1 T\br r 

~ . " , '" .~ . " " / ' . + " .. ' ~l" '1' \ 1 . + " ' {. "" 1 . . r 209 . 97.0 83.4 93.0 146 . 134 . 368 . 62.0 62 . 8 36. 4\ 63 . 9 In. 

24,8\ ' .0,9, .. 92, .11 . . 1~,3 .. . ".6,5 .•. . 15,5 . ~J?\~.:. 9 ~3 .. Z . !3';7 .. 62,: 0 . I~ 

8192 Hz 

4096 Hz 

2048 Hz 

1824 Hz 

512 Hz 

2~6 Hz 

129 Hz 

64 Hz 

32 Hz 

[Plot li.its] and LOGARITHMIC CONTOURS 
(Intrrval : 8 . 28) 

04 6] 
39. 8 
63 . 1 
100. 
158. 
251 . 
398. 

["439 . ] 

Plate 2A 



Line 15000 
Bullard Peak 

for 
COMINCa AMERICAN 

Fi.eld Job 92~ 
CPLOT =:5 =:53 
Plotted 31 Jan 90 

500e 5250 5500 5750 6000 
\Jes~ 

171. 172 169 147 134 
8192 Hz T .. . ~. . . 

156 . -153 . 136 124 124 
4096 Hz + . ~ . ·0· . ... 

6250 6500 

112 . 112 .. t 

104 107 . 
. ~ 

CSAMT SURVEY DATA 
STATIC-CORRECTED RESISTIVIT 

5-PT . TMA FILTER AT 8192 HZ 

RECEIVER DATA 
L"ngth: 76 . m Lin" E050t 
SPacinQ: 76. In DiPol,,: E050t 

Surv"UQd= 012190 

6750 70e0 7250 75e0 7750 

194 . 194 . 18S 197 . 118 . 
~ .. ... . .. ·t 

~ . 
98 . 0 94 . 8 102 108 . 112. 

.. I ... .. . 
.. \ . ~ 

\ 

TRANSMITTER DATA 
L"nQth 5000 ft 
0...- i "n t . Eo50 t 
Dilitc::mcQ= 2.4 mi 
R)( to T)(= South 

East 

T 8192 Hz 

+ 4096 Hz 

144 140 119 ".' . . 11,';94. 9 ~ 18.6 ( 9'. 6 . 
87 . 6 9~.9~8 + 20~8 Hz + .. + 2048 Hz 

137 . 135 114 108 99 . 9 87.8 106 . 864 76 4 81 8 88 . 3 92 . 7 t 1024 Hz + ~ .. . . . .. . ·l · ... ~ ... . ~ . . . . . .. . i .. · t . 1024 Hz 

137 . 136 118 113 102. 9'} 120 95 . 0 71 5 73 . 3 76.9 82 . 0 
512 Hz + . .. .. . 

0\ 
.. 

'\ 
~ -t . ~ . · .. + 512 Hz 

134. 132 118 11::1 103 9::1 . 6 133 10::1 . 69 . 8 69 . ~ 73 2 79 . 9 
2::16 Hz + .. .. . . .. .. 

. ! \ . .., ... 
+\ 

. ., . . . . .. .. + 2::16 Hz 

+ 132 130 . 117 114 184 99 0 145 113 696 67 .- 78 3 78 2 
+ 129 Hz .. . . . \ } 

.. . 
~ \ ~ . ... · . 129 Hz 

+ 139 138 122 119 106 \ 102 158 123 . 68 4 65 3 67 6 75 4 
64 Hz .. .. ~ + . 

v~ 

.';;\3>\ 7;. 
. .. .. + 64 Hz 

.L 
156 157 131 131 11 .. 1 1 1 64 . 7 646 729 

.L 32 Hz . · ~T . .. . .. . .. .. .. . · + 32 Hz 

(Plot I i,.ibJ and LOGARITHMIC CONTOURS 
< Interval · 0 20 ) 

Plate 

[6~ 11 
100 
158 

(l81 ] 

Ie 



Line 15000 
Bullar-d Peak 

for 
COMINCO AMERICAN 

""i~ld Job 92:5 
LOT ~ . :U 

dot t~ 29 Jeri 98 

CSAMT SURVEY 
PHASE DIFFERENCE 

valu~s in milli-radians 

RECEIVER DATA 
LenQth = 76 . ~ Line z East 
SPacinQ= 76 . m DiPole= East 

SurveU~ 012190 

5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 

DATA 
( E H ) 

TRANSMITTER DATA 
Length ~ 5080 ft 
Orient. :z East 
DistancF' 2.4 IIi 
fbc to Tx: South 

w~st I I I I I I I I I I I I East 

81~2 Hz 

4896 Hz 

?848 Hz 

778 . 757 . 821. 783 . 7e~ 773 . 68~ . 696 . 741 . 794 . 637. ~S4 . 

. . '/ .. '\ . :~' . . . -' .... ~ .... ' .... ~" 
807. 804 . 859 . 782 . ~~y887 . 726 . 757 . 818 . """",792 . 756 . 716 . :.'J: .. .. ~ . .. y~ ... . ; .... ~} .. (.~ .. .. ~~~ · 
88V88~:;p,6 .. ~8 . A7~! 8';88~ . 81,"~. 

81~2 Hz 

4096 Hz 

2848 Hz 

1824 Hz 

512 Hz 

2:56 Hz 

129 Hz 

64 Hz 

78", 77,4.. 77} . 74,8 76,~ . . 7~8(. 66,4. . . 70\ . r 8~ . es.e. 8.2.6 

769 . 763 . 756. 735 . 747 . 725 . 648. 671 . 800 . 829 . 843 . 820. 
"!' .. . : . • \ K · 

74:7 . 74:~ . 73,9 . 72,4 . 73.' .. 717 642 . 6~8 \77,4 7~78! 

~: .-/": .: 
66.0 .. . 66.3 ... 67,6 66,3 681 . 66~. 68,4 \ ~?Sf . 76,S 74/ 

57,2~S5.~ -S8,8 . -c-:57,5 .,..,.~SB:4 4 . S3,6 ~ -.6B~0. -67!l 

-= ----,:~=-----.:.:--:-:-- . -~ . : 

1824 Hz 

512 Hz 

2:56 Hz 

129 Hz 

64 Hz 

32 Hz 
215 . -198 . --236 . -224 . _268 . _256 . -212 . -214 . __ 303 . -333 . _.363 . _356. ... --.- . . . . . . . .. .... . .. .. .... . .. .. .. ..... .. . . . ~ . .. . ... ..... ... ... . . 32 Hz 

[Plot li.i t51 and ARITHr'ETIC CONTOURS 
( Int~val: 108 . ee ) 

U96 . ] 
200. 
309. 
400 . 
SOO 
609. 
70e . 
800 . 

[959. ] 

Plote IB 



} 

Line 15000 
Bullard Peak 

for 
COMINCO AMERICAN 

Fieold Job 92:l 
CPLOT :l. :l3 
Plotted 29 Jan 90 

CSAMT SURVEY DATA 
CAGNIARD RESISTIVITY 

values in ohm-meters 

RECEIVER DATA 
Len~th = 76 . II'l Li~ Ea.t 
SPacing: 76 . ~ DiPole= Ea.t 

SurVQUed= 012190 

TRANSI1ITTER DATA 
LgnC)t h 5000 f t 
Orignt. = East 
Di5tClnce= 2.4 .i 
Rx to Tx:: South 

5008 5258 5500 5758 6000 6250 6500 6750 7000 7250 7500 7750 
w~st 

8192 Hz 

4096 Hz 

2048 Hz 

1024 Hz 

512 Hz 

2:l6 Hz 

129 Hz 

64 Hz 

32 Hz 

201. 204 164 . 152 . 124 . 90 . S 127 . 

IB4 IL Z 12'B )s)· BL' 12'2 , I ~~<" ,\. 

170 . 167 116 114 . 103 76 . 7 \ 120 . 
t ·· .• / . . . • .. ; .. . .. T ... . . 

162 . 160 . III . 112 92. 7 70 . 9 I 120 . 

t · · · r · .· ··· r~ ··· · ~ ·· 
162 . 162 . 114 117 . 94. 4 74 . 2 , 137 . '1' .... 'n' ... 
1'\ If' II' 11,8 . T' 7 77,2/ I'~ 

156. 155 . 11" 119 . 96. 9 90 . 0 165 . 
~l \ " .. : . . . . :' . . . F . . .. :'1 . r . 

16,4 .. 1~\ . 11,8 . 12,3 . 98( 82"1 r 
184 . ..18.6 \ . ~ 2.8 1~.5 106 ... 89; ,9 ./20.4 . 

East 

94 . 8 116 . lE11 . 100 . 128. . r ~ . \ . 4 • • • 7" .. ( . ··t 

89 J \~ j7, sl I~I 

83 . 4 97 . 7 91 . 9 97 . ~ 126. 

8192 Hz 

4096 Hz 

"\ . 
78. 6 85 . 2 78. 3 82 . 7 108. 

. ... .. ff ' ... \ 

2048 Hz 

1024 Hz 

86 . 5 79 . 7 7e. . 3 72 . 0 95 . 9 

\~ . 
. .. . ~ 512 Hz 

9~.4 77 . 8 66 . 6 68 . ~ 93 . 4 ., . ., .... . . 2~6 Hz 

103. 76 . 5 64 . 6 65 . 9 91. .. 

l ' · t · .. 
1\: 129 Hz 

112 . 76 . 2 62 . 5 632 88 . 3 

II\ 78'~ . .,. .. . . \" 
62 . 0 60. 4 85 . 3 ... . . .. ... ,. o · . .... . 

64 Hz 

32 Hz 

(Plot liMits) and LOGARITHMIC CONTOURS 
( Interval : 0 . 20 > 

Plote IA 

(59 . 2) 

63. 1 
100. 
159. 

[209 . ] 
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