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ABSTRACT 

 
 
Sells flagstaff barite deposit was first examined in mid December, 1980. The deposit is 
located as mining claims on a ridge near the top of Flagstaff Mountain near Northport in 
northeastern Washington only a few miles from the Canadian border. A lease with option 
to purchase as signed January 29, 1981, between the claim owners, the Sell family of 
Northport and CE’s Combustion Chemicals, Inc. Five C—E geologists worked on the 
project which included the exploration and evaluation of the deposit by thorough drilling. 
Drilling began February 1.1981, and ended May 8. A totat of 19,290 feet were drilled 
from 203 holes at 85 sites. Most of the holes were angled. Sampling was done at 10 foot 
intervals and sample splits were sent to the lab at the CE Minerals barite exploration 
office in Battle Mountain, Nevada This report represents the results of this evaluation. 
 
Drilling and lab data on the deposit indicate an irregular pod shaped deposit 1300 feet 
long, up to 170 feet wide. The highest grades of the ore generally occur near the center of 
the pod. The deposit trends down a ridge and lies mostly under the ridge top. Only a tip 
of the deposit is exposed at the surface. The deposit is thinly bedded and occurs 
intermixed with minor limestone surrounded by black argillite or shale. 
 
Ore reserves were calculated from 17 cross sections that represent slabs across the 
deposit and ridge. The proven and probable ore reserves total 1, 173,690 short tons of 
which 551,155 tons are available barite at the American Petroleum Institute 4.2 specific 
gravity product specification. Factors necessary to determine the recoverable reserves of 
4.2 product are being determined by Ty Jepsen, metallurgist for CE Basic, Inc. Other 
deposits in the county are being sought which could greatly add to these reserves, 
 
The stripping ratio for the Flagstaff deposit is good for an open pit situation. It is 
estimated to be less than 2 to 1. This is mainly due to the deposit lying near the surface of 
the ridge.) 
 
Specific gravity tests were run on a total of 1,957 samples; 1;922 were from drill material 
and 35 from surface samples. Almost all were double checked. In all, 3,802 specific 
gravity determinations were made. The amount of barite in samples was determined by 
interpolation between 2.83 (argillite gangue) and 4.2 (A.P.I. specification barite). Various 
ore grade units were assigned. Only material containing above 13,3% barite was counted 
in the reserves0 A total of 91,1% is above 25.5% grade and 67.1% is above 50.5% grade. 
Only a small amount, 1.6% (8,526 tons), is at or above the direct ship grade or 100% 
grade which equals or exceeds the 4.2 specification, This indicates that mill beneficiation 
is necessary. Tests by Ty Jepsen indicate that a product above the 4.2 specification can be 
achieved by flotation. 
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INTRODUCTION 
 
In December, 1980, Byron Boggs, a mining contractor and mineral finder or promoter 
from Deep Lake, Washington, saw a “Barite Deposit Wanted’ advertisement placed by 
Gene Hartley for CE Minerals, in a Reno newspaper. CE’s exploration office in Battle 
Mountain, Nevada, was trying any and all methods to locate a large barite deposit since 
they were faced with competition from more than twenty companies for barite in northern 
Nevada, Boggs who was in Nevada promoting a gold deposit asked for a meeting the 
next morning in Carson City in order to tell CE about a potentially large deposit in 
Washington state currently being mined by a family. At the meeting, Boggs said that he 
had recently persuaded the owners that the deposit nay be too big for them to explore and 
mine properly. He noted that they were allowing him to act as a finder between 
themselves and a large company. CE was the first company contacted. His description of 
recent cuts was interesting, and sounded similar to bedded—type (potentially large) 
deposits. Although skeptical due to published reports of only small to moderate sized 
vein deposits in Washington, Gene examined the property soon thereafterwards. 
Surprisingly, the cuts appeared to expose the top of a bedded barite deposit lying in what 
appeared to be the hinge zone at the top of an anticline. Therefore, the possibility existed 
that this could actually be one of the elusive, tip of the iceberg deposits. The deposit is 
located on mining claims. The owners were met and appeared cautious but favorable to a 
large company willing to work diligently. A courthouse search was started immediately 
to verify ownership, legal history, and potential problems. Copies of various documents 
were sent to E. B. Pasco, who was shown the deposit on January 4, 1981. The optimism 
generated resulted in sending Harold Dailey, a CE geologist, to Northport, Washington a 
few days later to begin a detailed, geological investigation as best and quickly as possible 
through the partially snow covered round. Harold’s reports were encouraging. E. B. 
Pasco’s negotiations with the Sells resulted in a lease on January 29, l981 The 
exploration period for the lease was six months. A drilling contract was let to C and L 
Drilling Company from Nanpa, Idaho, who had an available, competitively priced rig 
capable of drilling angled holes. Additional personnel from the Battle Mountain 
exploration office arrived in Northport on February 10, 1981.. They were Pamela Blocs, 
geologist, Jim Mansur, geologist and Jan Skrukrud, field technician. Harold Dailey was 
assigned as their supervisor and as the on the site geologist in charge. Two others later 
participated in work on the deposit. Joanna Golden, geologist arrived on March 11, 1981 
and Richard Rudolph started on March 24th, Jim Mansur was discharged on April 11th.  
 
Drilling began on February 11, 1981, less than two weeks after the lease was signed. 
Samples were collected in 10 foot intervals and a split was sent to Sherrie Heidel, the CE 
lab technician and secretary in Battle Mountain. She determined the specific gravity of 
the samples by two methods and determined the percent of barite by interpolation of the 
gravities of the expected argillite gangue and 4.2 specification barite product. She 
reported the data back to Northport and submitted samples for gold and silver analysis. 
Data from the first few vertical drill holes did not indicate the anticipated shape of the 
deposit and Gene changed the drill pattern from a grid to cross sectional arrays across the  
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deposit and ridge. This pattern produced good data for cross sections of elongate bodies 
such as this appeared to be after the first few drill holes. A similar method was used at 
Graves Mountain in 1976. Harold Dailey selected the drill hole sites and angles and the 
parallel cross section lines. Topographic surveying necessary for hole location, 
topographic base maps and cross section profiles were done entirely by the CE field 
crew. 
 
Drilling was completed on May 8, 1981. A total of 19,290 feet was drilled from 203 
holes on 85 sites.  Most were angled holes. The large amount of drilling was necessitated 
by the unexpectedly complex shape of the deposit and unexpected but common water 
zones. The water was not anticipated because the deposit is located on a high ridge. 
Apparently perched or local unusually high water tables occur in the argillite. The driller 
considered that loss of his down the hole hammer was very possible in such water, 
Therefore, several holes were commonly required to provide the information expected 
from one slightly to moderately longer hole. During the drilling period, several sets of 
cross sections were sent to CE Pasco as progress reports. On May 26th, following 
construction of the final maps and summation of data for the final ore reserve tables, all 
of the crew, except Harold Dailey, were returned to northern Nevada for barite 
exploration. It was hoped that the crew would be able to stay in Washington to participate 
in the drilling exploration of the Uribe deposit, which would greatly supplement or 
perhaps supercede the Flagstaff Mountain reserves. However, interference from Ed Hurn 
over part of the mineral rights has delayed this. 
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METHODS OF EXPLORATION AND EVALUATION 
 
 
SURVEYING 
 
Surveying and map making were necessary parts of this investigation. They were an 
ongoing phase of the operation from the beginning to end. Initial napping was done by a 
tape and Brunton compass (pocket transit).Later, when additional personnel arrived the 
Brunton was mounted on a tripod and a stadia rod was used to improve accuracy. To 
further ensure accuracy, survey lines were closed back to their starting point or most were 
closed twice. The topographic maps were constructed to serve as base maps for plotting 
drill hole locations, and as a source of data for making drill row profiles for cross 
sections. 
 
 
DRILLING 
 
Drilling was done by C & L Drilling Company of Rte 5, Box 5036, Nampa, Idaho 83651. 
One of the owners, Weldon or Steve Young was acting as the driller at all tines. Perhaps 
3 weeks drilling time was lost due to equipment breakdowns. Their drill was a TRW 
Mission Drill mounted on a Joy Air Track, Although the drill had rotary capability, most 
drilling was done with a 41/2” inch bit on a down-the-hole hammer. The depth capacity is 
300 feet and it is capable of operating over a 70o range from vertical to 20o. Most holes 
drilled were angled holes. Their locations are shown on both large accompanying 
blueprinted maps. 
 
Perched water or unusual high water tables in the argillite prevented the drill from being 
used to maximum advantage. The driller considered that loss of his down-the-hole 
hammer was possible due to caving in the water zones. Therefore, several holes were 
commonly required to provide the information expected from one slightly to moderately 
longer hole.  Further complications to drilling were posed by surface conditions created 
by current or previous mining operations. This included areas of rock piles, areas 
fractured by blasting, and high walls. 
 
For vertical holes, drill cuttings were blown upwards and out of the hole into a collared 
device and flexible pipe which fed them into an air cyclone and sample splitter. For 
angled holes, knock down shields had to be used which allowed the cuttings to 
accumulate around the collar, Samples were collected every 10 feet after the hole was 
blown clean. The samples were split to about 10 lbs. of material, the remainder was piled 
in a row of cones near the drill hole, The 10 lb portion was further split to several ounces 
and placed in a whirlpak plastic bag. The whirlpaks were labeled and shipped. by parcel 
post and later by U.P.S. to Sherrie Heidel at the lab at the .CE Minerals exploration office 
in Battle Mountain, Nevada. The remainder of the 10 lb split was bagged in ‘7 X 12 inch 
olefin bags and stored under a shelter on top of the mountain, where they remain.  
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It became obvious early in the drilling project that a uniform pattern of vertical holes 
would not yield, the needed information about the deposit. From that point on, the 
drilling pattern was done in a different manner. At the chosen site, several angled holes 
were drilled approximately in the same vertical plane. The most shallow angle was drilled 
first, and the angles then varied to end with a vertical hole if needed. It became standard 
practice to drill until the water table was encountered. When a new drill site was chosen, 
the number and angles of drill holes were decided based on information from the 
previous drill holes. As the number of drill sites grew, a trend and plunge of the ore body 
became apparent. Subsequent drilling was utilized to better define the limits of the ore 
body and to provide data for ore reserves. Drill sites were chosen to the best advantage 
that circumstances would permit to facilitate construction of the cross sections needed for 
ore reserve calculation. 
 
 
LAB METHODS 
 
The small lab whirlpak bags of sample splits were pulverized and dried after they arrived 
at the lab at the CE Minerals barite exploration office in Battle Mountain, Nevada. These 
were then split to provide a sample for gold and silver assays and a sample to be used to 
determine the specific gravity. Sherrie Heidel checked the gravity by two methods.1 The 
split was weighed and used to determine the specific gravity by the A.P. I. method using 
a Beckman pycnometer. This is a dry air displacement procedure.  The sample was then 
used to determine the gravity by the Le Chatelier flask method which uses liquid volume 
displacement of a sample in pearlized (deodorized) kerosene. This method is based on the 
A.P.I. method and was improved by Milchem, Inc. and Sherrie Heidel. Any sample not 
within 0.02 specific gravity points by both methods was rechecked. Of the total of 1, 957 
samples, 1, 922 were from drill splits and 35 were from surface samples. In all, 3,802 
specific gravity determinations were made for the project. 
 
The percent 4. 2 barite in the rock was determined by interpolation on the 0 to 100% 
linear scale between the specific gravity of the expected gangue (2.50) and the specific 
gravity of the A.PPI. specification barite (4.2). An error ‘was made here that was later 
adjusted.  The theoretical specific gravity of the gangue was expected to be 2.50 the 
gravity of clay rock (argillite). Later, hundreds of gangue samples were averaged and the 
specific gravity was determined to be 2.830 It had been thought the common 2.83, which 
represents about 20% barite, was low grade ore. Using the 2,50 graph line gave initial 
interpolations and the data used for the contouring points on the cross sections were too 
high. The ore reserves table presents the initial data shown on the cross sections and the 
adjusted or actual grade ranges. The adjustments affect the lower grades the most, since 
the adjustment tapers to zero. All data on reserves are the actual corrected values. 
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CROSS SECTION AND TONNAGE CALCULATIONS 
 
The cross sections were drawn on profiles across the drill rows that had been arranged 
across the ore body and ridge. Although most holes were angled, they had been planned 
to be in approximately the sane vertical plane. Due to hole set up or site problems such as 
talus piles high walls, and fractured rock, some drill holes were not exactly in the plane. 
For the cross sections, these were adjusted and, shown on the plane. The lab value of 
each 10 foot sample was plotted at the center of the interval. This data was used as 
contouring points for the cross sections. There were 17 cross sections across the ore body. 
The contouring was done at a scale of 1° = 20’ on engineering cross section paper with 
10 squares per inch. The squares within each ore grade were counted to determine the 
area in square feet in the plane of the cross section. The cross section is considered to be 
the center of a slab up to 50 feet wide for proven ore and wider counting the probable ore 
between the proven slabs. (This is discussed in the chapter on reserves.) This area was 
multiplied times the width of the proven slab and the extra amount for the probable slab 
to determine the volume of each grade. This was multiplied by the center value of the 
grade (i. e. 55 for the 50-60 range) to determine the volume in cubic feet of 4.2 barite 
within each grade range. As noted, (Lab Methods chapter) this was adjusted later due to 
the erroneous assumption about the gangue. The volume of’ barite was then multiplied by 
0,1.31, the weight in short tons of a cubic foot of solid 4.2 barite. This is the method used 
to determine the tonnage of the barite within each grade zone in each slab. These 
tonnages were then totaled for the reserves tables. 


