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WEL COME

Earl H, Belstllne
Dean, School of Mineral !ndustry

Placer minfng s the foundatlon of Alaska's herltage, economy and soclety. Placer mining
was never easy, but rather Involved herd work, creative thinking, Innovative methods, and a
chal lenge every step of the way fo the cleanup. The outdoor |ife appeals to the miner, and he
abtains great satlistaction upon completing a successful season, perhaps deflned as: 'When the
Income exceeds the expense'.

FAIRBANKS, THE MINING AND MINERAL CENTER OF ALASKA

Ron Davlis
Presldent, Falrbanks Chamber of Commerce

1'd | lke to welcome you today by askling a question: Where Is the mining and mineral
center of the State?

In October ot |ast year, the Greater Chamber of Commerce recognlzed the need to take a
strong stand In support of the mining Industry In Alaska, and to make Fairbanks the mining and
mineral center of Alaska, At present the Chamber [s putting together the structure and people
needed tc form the necassary pollcles, goals and objectives for thls new commlttes,

| need not remind most of you of the Important roie mining has played In the development
of Falrbanks, since Its founding In 1902, when (on July 22 of that year) Fellx Pedro made
Falrbanks famous by his dlscovery of gold 16 mlles from the here. I[n 1906, the production of
gold In the Falrbanks District was valued at more than $9 mllllon. The population at that tIime
was 3,541, Today, It's 25,500 In the clty and approximately 55,000 Ia our Borough.

Between 1919 and 1920, the exhaustion of the Initlal gold discoverfes and the difflculty
of mining the deep velins led to a dec|1ne both In mining and In the population of Falrbanks,
In 1923, the government constructed the Alaska rallroad, connecting Falrbanks with Seward on
the Coest. At the same tlme, the Unlted States Smelting, Reflning and Mining Company began a
large scale placer gold mining operation.

This economlic stimulus resulted In a steady population growth that reached 5,571 in 1950.
Increased spending by the Federal Government for natlonal defense, Alaska Statehood, and the
dliscovery of oll on the North Slope have been more recent economlic stimull to [nterfor Alaska
and the State.

During all thls time, minlng has contlnued to play & sign!flcant role In our aconomlc
growth and devalopment, WITh our geographlc locatlon at the center of the State, and the great
many other known mineral deposlts that are waltling to be developed, we see Falrbanks as the
best possible area for the locatlon of mlnling exploration companles, support facllltles and
services to the minlng Industry Is thls coming year,

The Chamber pledges its full support to the economlc growth and development of Interior
Alaska, the exploratlion of |ts mlnerals and min!ng potentlal, and the construction of utl!lty
corrlidors to faclllitate this devejopment. We hope Yo encourage the minlng Industry Yo locate
here In Falrbanks.

As Presldent of the Greater Falrbanks Chamber of Commerce, It glves me great pleasure to
welcome each one of you to Falrbanks and thls Fourth Afaska Placer MInlng Conference.

Thank you very much.




THE ECONONIC IMPACT OF PLACER MINING IN ALASKA

Dr. John Sims
Dlrector
Alaska Offlce of Mineral Development
Department of Commerce and Economlc Development

| don't think anyone In the State truly knows what Impact placer mining has on the economy
of the State of Alaska. This Is attributable to the fact that there isn't any comprehensive or
rellable Information avallable on the subject.

| could, at this juncture, address the substance of my topic wlth a2 one-word response ~
"considerable" The economlic Impact of placer mining In Alaska ls considerable. WIth that, |
could sit down and call It a day.

We've all been put to sleep |istening to people quote statlstics to prove they do know
something. I'm going to quote some statistics to prove how well we don't know something, that
something belng the economlc Impact of placer mining In the State.

Here's a good one. In 1981, State-wlide gold placer productlion was estimated at 18,000
ounces. That's a publIshed figure. Now, Just looklng around thls room, If there jsn't that
amount of production just coming from fhe people sitting on the far slde of this auditorium, we
might as well all go home now.

Here's another statistlc. This one sounds reasonable at fIrst. |'m sure you'll nod your
heads. There are some 5,562 people galnfully employed galnfully Inmining In Alaska. When
this fligure [s broken down by geographlc reglions, however, |t turns out there are 2,500 miners
on the North Slope. That's one stampede that |, for one, haven't heard about. Then there are
another 800 or so miners splashing around Cook Inlet. Now, | knaw that there was, and there
Is, a very Interesting placer In the tidal lands of Polnt Woronzof on the approachway Into
Anchorage International Alrport, but | had not reallzed just how many of you were involved. If
we pursue these statlstics a |Itt)le further, we'll find that In the same census there are only
54 people involved In mIning In the Falrbanks dlstrict.

Now, my polnt, and It's Important, Is not to make fun of people who put these statlstics
together. They make assumptions, design thelr methods, collect data and publish what they get
back. And the two statlstlical summarles of surveys which I'm quoting from, In addition to
getting back some Inaccurate data, such as I've quoted, also get back a lot of accurate Infor-
mation. The same reports can tell you the value of timber harvested In the State, the value of
sand and gravel produced, the value of thls year's flshery harvest and the value of the State's
agrliculfural production. Why Is thls Important? Let me give you an example, an unfortunate
one, but very irue and very relevant to our time. A recent International news I[tem came over
the wires concernling the unfortunate fate of a Belglan who dled from eating a contaminated can
of Alaskan salmon. At thls very moment the State Leglislature rightfully Is beside Itself
trylng to flgure out what [t can do to keep thls year's salmon harvest from becoming a flnsn-
clal disaster. The sort of flgures being mentlioned In the Leglslature the last | heard were on
the order of $300 mllllon, The governor even volunteered to go on the road assurlng Interna-
tlonal communitles and consumers overseas that one contamlnated can of salmon dosesn't spoil the
whole lot,

| think the efforts of the governor and the Leglslature are appropriate. Some of the most
dynamlc economles In the world, some ot the countrles with which we look forward to dolng
buslness around the Paciflc Rim, have developed thelr economlic prosperlty wlth strong govern-
mental support.

Now let's examine the response to another possible news Item. That news Item, probably
very relevant to the concerns of the people here--Gold price falls below $300. DId you hear
much clamor from Juneau? Chances are you may see some commentary In the press trom Mr. Peter
Bushre saying how comfortable he was with the $45 milllon Investmant made In gold on behalf of
the State Employees Retirement Portfollo at prices In excess of $600 per ounce, and how myster-
lously In a fallling market he has made a large sum of money for the fund (the flgure mentloned




s $§16 milllon). Probabiy the only nolses you heard were growls from the )len hoiders on the
aqulpment,

Now I'm not suggesting that the State of Alaska should subsidlze gold producers In the
event of this sort of scenario=—I cartalnly know that's allen to your thoughts and principles.
Nor do | suggest that the governor should tour the Mid-East urglng ofi shelks to hold anto
thelr gold Ingots, But the polnt V'm trylng to make !s that 1f leglslators and administrators
and communlty leaders and Joha Q. Publ!c don't have any ldea what placer miners contrlibute to
the economy, they, for the most part, won't care what happens to placer mlners. There may ba
some very good reasons for malntalning a low protile, but there may be some better reasons for
making your economic Impact known. !t Ismalnly a questlon ot constituency and clout. The
m!nlng Industry In Its total spectrum from the small operators [ike most of you hera today to
the blg guys; U.S. Borax, Anaconda, Noranda, ComInco and Bear Creek, etc. must cultlvate that
constltuency, that essantlal clout, whereby It wlll be heard.

The ciue, | feel, Is to communlicate +o tha public at large the tang(ble basls for stating
- "es, mining Is extremely Important here (n Alaska™ and attach some meanlngful numbers to
backup that assertlon. We In mining have one great advantage over the oll buslness, which came
In from outside and, some would say, 'suftfered the fate of not having a concarned const!tuency
when [t came to dealing with government and the general publle’. Minlng, In contrast, Is a
major part of the herltage of Alaska. Alaska Is a minlng state, and there are & lot of people
who do not appraciate the fundamental (ssue and who deny the beneflts of mineral development,
Our best weapons are forthrightness and the dissemination of Informat(on which really do
transiate those benefits into hard, factual data.

| was holding back on you earllier. There (s some good, although incomplete, Information
avallable on placer mining If you dlg I+ up. The Tri-Agency permits you began fl1}ling ocut In
1981 will provide some Interesting flgures. In the (nterlor area, according to those permlt
applications, there were some 243 placer permlts not counting suctlon dredgers. These opera-
tions Intended to empioy about 1100 pecplia. That means the average piecer mine employs 4.3
people.

That sounds about right, and when you count them on your flingers, the first Is the guy who
feeds the box, the second stacks the talllings; the third does the stripplng; the fourth hooks
rocks. Then we come to the remalnling one-halt employee~—hals tha fellow who spends half hls
time In town, and when he does come back to the mine, brings the wrong parts and torgets tha
tobacco. However, that guy cannot really be classlfled as an employee=-he Is the owner of the

property.

Why Is It Important to know that the average placer mine employs 4,5 people? Because,
when 8 government sgency draws up (and-use regulations, restricting mining activities, you'l!l
be able to tell your leglsletors Just how many people could be put out of work.

While you're at It, you can tel| them how much dlesel fual you won't de pumplng Into your
equlpment, and how many grocerles you won't be consuming, and how many new plckups you won't be
buylng. | think you get the plcture. |t all adds up, and [t's Important to a lot morae people
than yourselves. That |s where thea count comes In - we wl|| be [Istened to Just as the
fishermen are belng | 1stened to when It comes to botullsm and the aconomlic effects of that
unfortunate Incident.

Here's a questlon that the City of Falrbanks and the North Star Borough would |lke to know
the answer to, but at thls moment do not. What /s the total value of goods and services
purchased by placer mlners In the falrbanks areal? Ia response to that question, we can car-
tainly do some qual{fled guessing. After somes canvassing for Information on the subject, a
falr estimate of the valus of fuel and Iubrlcants that were sold to minars In Falrbanks last
year was about $4 mllllon. Assuming fuel and oli represent somethlng In the range of 103 to
158 of your total operating costs, fthat would mean that the total value of goods and serv(ces
purchased In Falrbanks would be between $30 and $40 milllon. That may be a trifle low or high,
but 1t's 3dbout the bast we can do at The moment. My polnt 1s that there are quite a few peocple
who would Ilke to know wlth a greater degree of certalnty, and 1t we knew wlth a greater degree
of certalnty, we would have a lot mora ciout and credlbllity.




! have heard from know ledgeable sources that probably 50% of al | heavy equipment sales
last year In the Falrbanks area were to placer miners. That's a pretty slgritlcant flgure to a
clty that is largaly dependent on governmental actlvity for 1ts present economlc well belng.

I've heard about some inltiatlivas, which | personaliy laud and support, by the Schoo! of
Management at thls University under Dean Phillips, to undertake some research on thls very
Issue. | certalnly hope that efforts such as he Is trying to mount are successful In quanti-
tylng that term “conslderabie™ whlch | used to prelude my presentation and descrlbe the acono-
mlc Impact of placer mining In Alaska,

I'm going to dlscuss one more statlstic. Earfler, | quoted a 198! total gold productlion
tigure of 18,000 ounces. The State Geologlcal Survey has spent some time canvassing operators
around the State In order to get @ more reallstlc flgure. They tried to get estimates from
three miners In every mining area of the State. As a result of that survey, they came up wlth
an estimated 1981 gold productlion of over 128,000 ounces, though they do bel ieve that that
flgure Is conservative, and | would certainly share that bellef.

This flgure was up from an estimate for the prevlious year of 75,000 ocunces In 1980. Even
though these flgures may be conservatlive, they Indicate a mllestone In gold production In
Alaska. While hlstorical production has been greater In terms of ounces produced, the value of
the productlion, using current 1981, has never been higher [n the hlstory of the State. (n
fact, the value of 1981's productlion was more than twlce the previous annual high set In 1941,
This statistic deserves some attention, and It's Important to a |lot more people than those of
you working the creeks.

As | sald earller, there have besen good reasons for placer miners to maintaln a low
proflle. | suppose, [f the gold price contlnues !ts descent, many of you won’t have much
cholcs In the matter, but If the Industry continues Yo prosper and grow, along with the pros-
perity that wlll be engendered there wlll| be pressures. You may be anonymous as Indlvidual
operators, but that does not mean you are Invulnerabla.

One way to Insure that you are not polltically Isolated 1s to demonstrate to your communi-
tles your economlic Impact. To do this there Is no reeson why confldentlal Informatlion need be
exposed. Operators from a local area could pool thelr Informatlon and forward it to the local
headquarters of the MIners Assoclafion. From there, It could be assembled Into meaningful
statewlde communlty speclfic flgures.

Now, I'm very Interested In the Informatlion | hear about attempts to organlze and get
meaningful representatlion for all the mining districts In Alaska. | would certalnly |lke tfo
see those groups generate some meanlingful hard data.

This Informatlon would be Invaluable in gatherlng support for the miners! positlion on
matters such as land use planning, water quallfy regulations, road Improvements, [nfrastructure
development, etc. | Intend dlscussing these {deas with the offlcers of the Mlners Assoclation
and will| offer the assistance of my offlce in any way needed In an effort tfo generate some
sotld placer mining Information. Such efforts lInvelving the gathering of factual Information
under the auspices of the Miners Assoclatlion, followed by the synthesls and distribution of
that Information Yo focus on the lssue before us Is a most appropriate function for +he offlce
ot Mineral Development which [ direct. For you, [t should be a pleasant chore to be Involved,
for a changse, In a proJect whlch stressas cooperative effort between the private and pubtic
sectors.

And this, | mlight add, Is the way | operate within my offlice, to bulld bridges betweaen the
pubilc and the private sectors, not to create barrliers.

It we're successful In this, I'll be prepared next year to glve you a real talk on The
Economic Impact ot Placer Mining in the State of Alaska. In the meantime, while the rest of
you are enjoying this conference, |'m contemplating one of two actlons, elfher headlng north to
the Slope to stake some clalms up there before It's too late, or perhaps headlng south to
Anchorage to try and staeke the alrport before they put a mlneral closing order on If.

Thank you very much Indeed.



PLACERS OTHER THAN GOLD

James Madonna
MIning Extenslon, UAF

I1t's been sald many, many times that placer mlners are the most optimistic people In the
worid. And, tfoday those of you who are sitting In thls audience are llving proof that thls
statement Is true.

Let!s take a lock at what's happened. Over two years ago, gold reached 1fs peak at
approximately $850 an ounce. Since that time, gold has p{ummeted and 1s now hovering around
$300 an ounce. Yet there are more of you attending this confterence than any previous Alaskan
Placer Mining Conference. All the old, seasoned veterans are here, and dlssemlnated among you
are many new people just now enterling the placer mining Industry.

Your one common goal Is a deslre Yo extract gold values out of those sands and gravels.
Before we launch Into the taplc of thls presentation, placer deposits of valuable mlinerals
other than gold, let!s |ook at a questlion that all of you have heard before:

What pops Into your mind when some aewcomer asks, "0{d those old-tImers leave anything
behind?” The flrst few times | heard this question, the Image | got was that of an old,
wrinkled, arthritlic prospector wlth a pack on hls back, and one foot In the grave, bent over
taking a pan of gravel from some remote Alaskan stream; however, aftter a moment of thought, we
become aware that thls particular question has a two part answer.

Flrst of all, what was the real condition of those eariler, ploneer prospectors? And,
secondly, what, If anything, did they leave behind?

To answer the flrst part of that question: Certalnly, some of the early, ploneer prospec-
tors were In thelr 30's and 40's, and aven In thelr 50's. By the rules that govern natural
selactlon, these early ploneers of the north elther were strong enough to persevere or they
turned back before they ever reached the gold flelds. Furthermore, of those early ploneer
prospactors that came to Alaska and [ater to the Klondlke and to Nome, only the most hardy and
persaervering had the staming to Invade thls vast, untouched wilderness In search of new depos-
Its. It can now be sald that there Is hardly a stream that [s untouched by the prospector's
hands, or a forast that has not heard the blow of hls axa or the socund of his whipsaw as he
prepared the lumber tor a rocker or sluice box.

Evidence of hls passing exists all the way from the semlfroplical Jungles of Southeastern
Alaska to the very shores of the Arctic Ocesn In the north.

And now to answer the second part of that questlon: What dld he leave behind? An [ncl-
dent that occurred a couple of decades ago on the Seward Penlinsula mlght shed some | Ight on
thls particular question. A couple of miners, mining by the hand sluicing mathod on Gold Run
Creek, (a creek by the way that had no pravious record of placer mining activity), were exper-
lencing rather mesger returns from thalr efforts. They were serlously debating the value of
the projact. Thelr declslons to abandon the operation cams late one afternoon, after a hard
day of slulcing, when they discovered an old, rusty loaded revolver caught up in the ruffles of
thelr slulce box

Now, perhaps thls story has & somewhat hldden meaning and doesn't tell the true story of
exactly what the old~tIimers left benlnd. Certalnly, they left many valuable mlnerals behlnd.
But, we have to keep In mlind that these early ploneer prospectors were after Just one mlneral.
They weraen't after copper; they weren'ty after tin; they weren't after scheellte or any other
mineral which mIght have modern-day value. They knew and they understood how to mine and
sought Just one mlneral, and you know that mineral was gold.

Generally, whére they sought 1%, thay left 1l+tie behind that could be mined by simllar,
avalfable methods.

However, wlth time, condltions and neads change. By the second decade of the 20th centu-
ry, the U.S. Geologlcal Survey had publlshed much Informatlon regarding the geography of




Alaska, and had begun Inventorying its mineral wealth. By 1974, they published a map on the
metal provinces of Alaska. A metal province is defined as any area the size of an entire
region or as small as a single mining district that has, within Its |imits, an anomalously high
concentration of metals or metal.

For example: The gold province of Alaska occuples the entire State, with the exception of
the North Slope. WIithin this gold province exist geographically smaller metal provinces.
Within these geographically smaller metal provinces, exists valuable minerals other than gold,
which might be of beneflt to the placer miner. But, thls beneflt Is of a three-fold value.
First of all, these minerals might be valuable to placer miners as a by-product of the placer
gold operation, sometimes referred to as 'sweetener'. Secondly, these minerals may be the
primary purpose of the placer mining operation, and gold may well be the 'sweetener'. Finally,
these minerals may serve In |eading the placer miner or the prospector to the locatlion of
valuable |ode deposits.

Figure 1 shows the locatlon of the metal provinces In Alaska which might be important to
fthe placer miner, These include the copper province located In eastern Alaska; the mercury
province which occuples the Kuskokwim River reglion; the tin provinces, one of which |les on
the Seward Peninsula, the second of which Is In central Alaska near Tofty. There are two
tungsten provinces, one on the Seward Peninsula and the second In the Fairbanks region, and
finally the platinum province In southwestern Alaska at Goodnews Bay.

The Copper Province, located in Eastern Alaska, has a very Interesting hlstory, Over
690,000 tons of copper have been mined in Alaska, most of which came from the Kennicott lode
deposits In the copper province near McCarthy. The sequence of events that led to the disco-
very of these copper deposlits began as early as 1885, when Lieutenant Allen of the U.S. Army
was dispatched to explore the Copper River, and met Chlef Nikolal of the Copper River Indians.
With Chief Nlkolal as his guide, Lieutenant Allen led the first effective exploration of the
Copper and Chitna Rivers,

During thls exploration, Chlef Nlkolal recognlzed the many signs of mineral wealth In the
area. In add!tlon to thls, Chief Nikolal showed Lleutenant Allen copper utensiis, bullets made
from copper and silver alloy, huge copper nuggets and Chlef Nlkolal's very own |ode deposit of
copper. :

Thirteen years later In 1898-1899, the winter was very flerce. Chlef Nlkolal and his
people had run out of food; Chlef Nikoial himself had fallen 11|, About this time, a group of
prospectors came Into the country in hopes of persuading Chief Nicholal to show them the
location of his lode veln of copper. The men sat around for hours negotiating. The rather
dramatic results of thls pow-wow was that Chief Nlkolal, during a perliod of famine, sold a
multi-mlilion dollar copper mine for a single cache of food.

The efforts of the prospectors led to the dlscovery of several lode deposits, and as you
might expect, ultimately to the discovery of valuable placer deposits. The flirst valuable
piacers In the Copper Province were discovered in 1901 at Dan Creek, the next a year later on
Chititu Creek. These discoverles sparked a stampede Iinto the area, which led to much clalm
staking and ultimately to the formation of a short-lived town on Chititu Creek. All the creeks
In the area carried gold, but none were as profitable as elther Dan or Chititu Creeks. As a
point ot Interest, Dan Creek has the longest and essentlally continuous history of mining
actlvity of any creek In Alaska.

Both native copper and native silver accompanied the gold in Dan and Chltltu Creeks. The
native copper occurs as copper colored nuggets, or more commonly as copper nuggets coated with
a green coating of malachite which accumulates In the bottom of the gold pan. The size of the
copper ranges from very fine shot-|lke particles 1o nuggets welighling several hundred pounds.
Of speclal Interest Is the 5200 pound copper nugget that was taken from Dan Creek in 1939.
Around the base of this particular copper nugget there had accumulated smaller copper nuggets,
many gold nuggets, and conslderable gold flnes. Thls particular copper nugget Is now on
display at the University of Alaska Museum here in Falrbanks.

During the mining operation on Dan Creek, the miners collected several tubs of fline native
copper with each cleanup of the slulce box. Thls fine copper made extracting the gold diffi-
cult. This was because the flnest of the copper had to be separated from the gold by hand.
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Interestingly, the copper nuggets from these creeks commonly contained native silver, but even
more Interesting was the fact that natlve silver nuggets weighlng up to seven pounds were
collected from both Dan and Chititu Creeks. However, where native copper and silver occurred
In the same nugget, native copper predomlnated, and the sliver simply acted as a very palatible
sweentener.

Others creeks that have ylelded natlve copper Include the creeks In the Willow Creek
District, the Hot Springs District (Sullivan Creek carrled natlve copper), the Rampart DIstrlct
(Little Minook) and the adjacent creeks carrlied copper, and in the Koyukuk District, where
native copper nuggets welghing up to seven pounds were collected from Mule Creek.

Now, the big questlon: |If you've mined native copper, what's it worth and where would you
market 1¥? |f you could get a ton of copper in a 55 galion drum and the copper was worth 8D
cents a pound, the drum would be worth §1,600. But, If In addition, that native copper con-
talned Just one percent sllver, the silver value alone would be $1,900, thereby glving the drum
a value of $3,500. Now, It you've collected 10 drums worth 33,500, where would you market [+?
You'd market it at Asarco, Inc,, P.0. Box 1677, Tacoma, Washlngton 98401,

Unllke copper which fends Itself simply as a sweetener to a placer mining operation,
clnnabar, the bright red ore of mercury, has been mined as a primary mineral In placer mining
operations. Clnnabar is recognlzed as a bright-red sand +all which accumulates In the bottom
of the goldpan, or possibly as larger pebbles or even angular fragments, which have eroded from
the outcrop.

The first cinrabar was dlscovered In Alaska by the Russlans In 1838, Ourlng the transtfer
of Alaska to the Unlted States In 1867, Russian officlals were a blt vague about the source of
the fine clnnabar samples coiflected by thelr explorers. They suggested that the clnnabar had
come from the Alexander Archlpelago In southeastern Alaska., However, subsequent Investigation
has revealed no mercury minerallzatlion In thls area, and It Is now generally belleved that the
cinnabar came from the Kuskokwim Rlver Reglon.

Over 35,000 76-pound flasks of mercury have been mined from Alaska. OQver 20,000 of these
flasks came from the Red Devll lode mine located In the central portion of the KuskokwlIm Rlver
Reglon. This lode was dlscovered by Hans Halverson In 1933 by panning the sands of a smal |
creek, whlich overlald the deposit. Because the fode was overlald by 10 to 20 ft. of clinnabar
bearing sands, Balverson employed six men to sfulce the sands from on top the lode. The result
of thils slulcling operation was the accumulation of over 75 tons of high-grade mercury ore,
while simultanecusly uncovering one of the most valuable mercury lode deposits In the State.

Other creeks where clnnabar has been placer mined Include the creeks at Marsh Mountaln [n
the Bristol( Bay reglon, Anlak dIstrict; Clnnabar and Bear Creeks In the Bathel district; and
Rainy Creek In the ldltarod district, Many creeks of the Flat area contaln clanabar, as does
Candie Creek In the McCrath OIstrlict. The beach placers at Bluff, on the Seward Peninsula,
also contaln mercury.

Now to answer the blg questlons: |1f you could get a ton of Clnnabar In a 55 gallon drum,
and the Clnnabar consisted of 76 percent mercury at $400 per flask, that drum would be worth
$8,000. |f you had 10 barrels worth $80,000., what wouid you do with them? In the past,
placer miners have retorted the mercury themselves and sold It to other placer miners within
the state for amalgamat!on.

Tin, (lke mercury, has not only been mined as a sweetener In placer minlng operations, but
also as a primary mineral. Cassiterite, the primary mlneral of tIn, s recognlzed as lIght to
dark gray pebbles which accumulate In the bottom of the gold pan, Cassiterite was first
discovered by the U.S. Geological Survey In 1900 on fthe Seward Peninsula. From 1900 to 1911,
cassl|terite was mined In smali=scale placer mining operatlions on the Seward Penlnsula. How-
ever, In 191), a gold dredge was brought In and Installed on Buck Creek. Thls dredge operated
for several years, profltably extracting the cassiterite. In 1914, two more dredges were
brought In and Installed on the Nlkovlik Rlver, where not only casslterite was extracted at a
proflt, but also plscer gold as a sweetener.

Over 2,400 fons of cass|ter!te have been mined In Alaska, most of which came from the
Seward Peninsula. However, we don't want to overlook the valuable deposits that have occurred
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In the Tofty tin belt. |t was racognlized that casslterlte was a common constituent of the
concenfrate from @arly gold placer opsratlions, but It was seldom saved because of Its low
market value. But some cassiterite was sold to local merchants at Tofty at a price as low as
five cents a pound, delivered at boat l|andlings.

Finally, In 1929, a load of Tofty casslterite was sold In Singapore with a net proceedings
to the shlpper at Totty, at $400 a ton. Over 125 tons of tin have been mined from the Tofty
area, most of It mined after 1929, There was no specl!al equlpment used to sepsrate the cas-
siterite; It was simply collected In the concentrate of the standard slulce box used in the
placer gold operation.

Other creeks which carry signlflcant amounts of casslterite Include the creeks of the
Rampart area: Quall, Hunter, and Troublesome Creeks; Long and Greenstone Creeks in the Ruby
District; the creeks of the Melozitna district; Humble Creek In the Falrhaven DIstrlct; and In
the Port Clarence District: Cassiterite Creek and Lost Rlver, .

Now, the big question: If you could get a fton of cassiterite In a 55 gallon drum, and the
cass|terlte consisted of 60 percent tIn at $8.00 a pound, that drum would be worth $9600. Now,
If you've mined ten barreis of casslterlite worth $586,000., where would you market them? You
would send them to: Gulf Chemlcal and Metallurgical Company, P.0. Box 2130, Texas Clty, Texas
77590.

Although both scheelite and wolframlte are Important ores of tungsten, scheelite Is the
most widely dlstributed In the streams of Alaska.

It was sald, as early as 1905, that scheellte was difflcult fto separate from gold. Over
9,000 unlts (20 1b. units) of WOx have been mined In the State of Alaska. 4,000 of these units
have come from the lode depasl!fs near Hyder In southeastern Alaska. Another 3,200 unlts were
mined from the Falrbanks District. Most of the remalnder came from placer deposits on the
Seward Peninsula, Other creeks where scheel [te or other tungsten mlnerals have been mined
fnclude: n the Clrcle Dlstrict, Deadwood Creek; In the Koyukuk District, Bonanza Creek; In
the Nome Dlstrict, Twin Mountaln, Glacler and Rock Creeks, and Sophle Guich.

The blg question: |f you mine [t, what ls It worth and where do you sel{ i+7 |f you
could get & ton of scheellte In a 55 gallon drum and thaf scheel |te consisted of 30 percent WO
at $125, per 20 Ib. unit, that drum would be worth $10,000. |[f you've mined 10 barrels wort
$100,000., where would you send I*? You would contact Sylvanlan, Inc., Tuanda, Pennsylvanla
18848. :

Pistinum, |ike mercury or clnnabar and casslterlite, has not only been mlned as a sweeten-
er, butf aiso as a primary mlneral In a placer mining operation. Platinum {s recognized by Its
sllver to gray, long branching c¢rystals, or more commonly, steely, rounded, shot-|lke particles
that accumulate In the bottom of the gotd pan.

Over one half mllllon ounces of platinum have bean mined from Alaska, most of which came
from tha platinum province In Southwestern Alaska near Goodnews Bay.

The sequence of events that lad to the discovery of piatinum in the Goodnews Bay area
began In 1926, when an Eskimo by the name of Walter Smith told another Eskimo, Henry Wol ja,
that he had discovered white gold at the mouth of Fox Gulch on the southside of Red Mountaln.
WolJa, In turn, told a local white reslident named Charles Thurson of the dlscovery.

AT first, Thurson didn't recognize the gray material as platinum, probably because It was
In the form of long, branching crystals, rather than the roundish shot-ilke particles that he’d
seen from other mining districts.

However, by biting a small nugget, he did recognize that It was Indeed maleable and a
metal, and he consequently sent hls pannlngs off fo the Bursau of Mlnes where they were ana-
lyzed and pronounced hlgh-grade platipum.

The flrst platinum mlning then In the Goodnews Bay area was by Charles Thurson In 1927,
when he extracted 10 ounces of platinum from the mouth of Fox Guich, and in the same year, an

additional 7 1/2 ounces from Platinum Creek.




From 1927 untll 1935, platinum was mined In the Goodnews Bay arsa by small scale placer
mining methods. However, In 1935, the Goodnews Bay Mining Company was formed, and platinum
mining began on a large scale using a dragline and a bucket=llne dredge. Since that time, the
Goodnews Bay area has become the largest producer of platinum In the Unlted States, supplying
over 90 percent of ail U.S. production. Other areas where platinum has been mined as a sweet-
ener [nclude: the west coastal beaches of Kodlak Islandy Metal Creek In the Anchorage ares;
the creeks of the Wlllow Creek dlstrict; Cache Creek In the Yentna dlstrict; the creeks of the
Ruby dlstrict; the Innoko distrlct: the |ditarod dlstrict; the Anlak Dlstrict; the Arolik River
basin of the Bethel district; and of course, creeks on the Seward Penlnsula,

For those of you who have always wondered about the amount of al(oyed platinum In your
placer gold == the highest recorded amount was from the 70 MIle RIver and Fourth of July In the
Eagle quadrangte, and from Woodchopper Creek !n the Circle quadrangls. The average was 3/10ths
of one percent. Clearly, It would requlire large-scaje minling to make an axtraction of the
platinum worthwhile. One thousand ounces of gold would yleld three ounces of plat!num.

Large-scate mining was belng conducted by a gold dredge operating on Woodchopper Creek In
1938. When the operators were Informed of the high platinum content of thelr gold, they
attempted to recover payment from the U,S. Government. The Government denled payment, and the
operators took measures tfo remove the platinum before selling gotd to the government In the
future.

Platinum currently Is worth about $400 an ounce. |f you want to markeT your platinum,
send It to Mathey / Blshop, lnc., Melbourne Reflnery, Melbourne, Pennsylvania 19355.

Other minerals whlch have beaen mined from placers In Alaska Inciude native sijver on
Crooked Creek In the Eagle district; on Ruby Creek In the Rampart D{strict and many of the
creeks In the Wiseman Dlstrict.

In addition to the native sliver, stibnite=-=the ore of antlmony--has been placer mined
from Smlth Creek In the Wiseman District. And, of course, Jade has been mined from the creeks
In Northwastern Alaska In the Klana dIstrict and In the creeks draining the Cosmos HIl|s.
Garnets were mined from the Imuruk Basin on the Seward Penlnsula and conslderable garnets occur
on Kanagunut In southeastern Alaska. Finally, quartz crystals were mined from Callfornia Creek
In the Northern Alaska region.

What other mineral can |le hidden I1n that concentrate? There are many, many mlnerals of
value that can go undetected In the concentrate. Important among these are the gold and slliver
tallurldes valuea for both thelr gold and thelr sllver. Monazlte, the source of thorlum, a
rare earth, valued up to $6,000 a ton; lImenite, one of the ores of tltanlum, valued at §475 a
ton; pyrochlore and columbite, vatued at $1800 a ton, and flnally zlrcon, the ore of zirconlum,
valyed at $175 a ton.

Now, granted, many of these mlinerals may serve simply as a sweetener In a piacer mining
operation. But, of equal value Is the potential ot leadlng the placer miner and the prospector
to the locatlon of a lode deposit. To help the placer miner In his eftort, the chemlical
Jaboratory of the State Geologlcal Survey will analyze Alaska placer concentrates free of
charge. Thls will supply the placer miner and the prospector w!th Information regarding the
potentlal of a valuable lode deposit In hls creek or dralnage system.

Perhaps the best way fo descrlbe how this works Is with a case history. Thls example uses
gold as the primary actor, but applles equally to other valuable ore mlnerals.

A couple of decades ago, a friend and old-tIme placer miner by the name of Tiny Shields
wrote a book covering the exciting events of his ilfe. In this book, Tiny related hls minling
exparlences on No Grub Creek, a trlbutary to the Salcha River.

Tiny began working several clalms on No Grub Creek., These claims had previous]y been
mined by drift mining. The drift miners Informed Tlny that he would experlence tremendous
resul+s untll he hit the white bar, but atter passing the white bar whlch cut across the
stream, he would run out of gold. Tiny didn't pay too much attentlon to these drift mlners and
he went ahead mining with his cat and h!s slulce, and Indeed he did experlence tremendaus
results. The gravel ylelded coarse blscult slze nuggets wlth considerable flnes. However, a
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short distance Into the third season, TIny began cutting that white ridge. After mining past
the white quartz veln, the gold content of the gravel fell below minable concentrations, This
quartz not only ran across Tiny's creek, but also ran over the rldge and down Into the adjacent
creek. A gold dredge, operating on this adjacent creek also ran out of gold after passing this
white rldge. Now, a couple of years later, |t dawned on Tiny that that whlte quartz vein was
probably the source of those cosrse, blscult slze nuggets that he had been mining.

So, he hurrled back to Alaska from hls new home In Oregon to stake that white ridge. Buf;
lronical |y someone else had read hls book and had afready staked the clalms.

A conclusion, ladles and genttemen: | hope that 50 years from ftoday, when some cheechako
newcomer comes to Alaska and asks [f those oldtimers of the 1980's left anything behind, that
some young minlng extenslon instructor can look them stralght In the eye and say, with compiete
confldence, ™ot a chance.”

On a personal note, | would like to wish you the bast of Juck In the upcoming season, and
| want to thank you very much ftor your consideratlon,




GOLD/TIN MINING AT TOFTY WITH A WASHING PLANT

Jack Neubauer, Mlner
Manley Dlstrict

Washington Iron Works bullt our washing plant In 1941. It was Inftlally bullt for my
partner, L. McGee, who has now retired. The plant Is designed to process 150 yards an hour,
but we slow down to 100 or 130 yards per hour when we are In ground with gold values. A 20
horsepower electric motor turns the trommel screen, and an 18 horsepower motor moves the bel+
on the stacker. On the other side of the ptant Is the pump for the four or flve ' 1/2 inch
nozzles used Inside the screen, The nozzles are directed up into the screen. Theay hold the
material up In the center of the screen, then when It bullds up too far, which | don't (lke,
the materlal comes out In a rush. At least {t's well washed. The frommel screen s perforated
with 3/8" holes In the upper end, gradually Increasing to 1 1/2 Inches at the bottom end. The
piant Is set up as high as possible to provide room for taillings to accumulate. We can run for
about flve or six hours wlthout getting the cats in running water. Two 46 A's are brought In
at noon to ciean out the talllngs and we are then able to run the rest of the afternoon before
pushing more tallings. Whlle the cats are running they're only making money for the N.C,
Machlnery Company.

The plant has 120 feet of slulce boxses, the longest of which Is 60 to 80 feet In length,
In addition to gold, we also mine tin. When the tin begins to flll the riffles withln flve
teet of the end of a sluice, we clean that sluice up. |t takes about three hours to clean up
the slulces and continue the operation., Some days we are only able to slulce for about four
hours before we have to clean up, sluice another four hours and clean up agalin. This s tough
work., We generally obtaln one-half to three-quarters of a barrel of tin concentrate per
cleanup.

We now use a front-end |oader to feed the plant. We used to feed It with a drag!Ine but
dragline operators wera too hard to get along with. | can break In a front-end ]|oader operator
In about a week.

No two creeks are allke. Sometimes there are only 2 feet of gravel worth slulclng under
40-50 feet of overburden. OQur blggest problem Is stripping.

Any questions?
Q How do you handle your stripping?

A We rlp the muck, push It off, and wash what we can when we have the water. The thlickest
muck [s on Cache Creek. We have about 25 ft. of gravel, of which we sfrip aff about 15
ft., and then shove the rest through the washling ptant. Over on Sulllvan Creek, It takes
us all summer to take a cut of about 100,000 square feet,

Q Do you have any frozen ground |n the area?

A The ground 1s frozen from rlght under the moss on down to bedrock. That Is why we open up
an area of 300 by 400 ft., It takes a cat all day to scrape off approximately a foot,
which Is the depth the ground will thaw In a day. By the time the whole area has been
stripped, one can start over agaln on the other slde, repeating the process untll getting
down to the bottom.

Q How do you market your tin?

A Our tin !s qulte a prablem to clean. We dry It and then screen [t over a 1/4 Inch screen.
Most ot the tIn Is about the slze of your firger nall. Any tin blgger than 2 inches Is
lost out the stacker. The tIn Is hard to dry. We made shelves In an old plzza oven
heated with a propane weed burner. Thls dries the tin, so that we are not shipping mols-
ture, We ship It to Texas Clty, Gulf Chemical. They recelve the product around Thanks-
glving. We get our check around February. So, [t's the same as gold mining, you walt for
your money.



Figure 2. Washing plant with front end loader ramp.



Figure 4. Loadlng the washing plant with a hydraullc excavator.
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OXFORD: PAST, PRESENT AND FUTURE

Richard Calamari, District Manager/Presldent
Oxford Assaying and RetlIning

Oxford Metal Recovery was Incorporated over ten years ago, after buyling a gold plating
business on Long lsland In New York. Assay and smeltling facllitles were put together and In
two years a full-scale refinery was In operatlon. The company has slnce bought a reflnery In
Florlda for commercial gold and one In Indlana to handle silver, and has been Instrumental In
the setting up of Oxford Assayling and Refining Corp. here In Alaska. They are presently
nagotiating terms for the purchase of another reflnery In Jackson, Ohio, All of our gold and
sllver has been and stll] Is belng traded with Republlc National 8ank and also Basch, Palsey,
Stewart, and Shields, Inc. The Alaskan Corporation set up an assayer and smelter in Anchorage
In September of 1980. in Aprll of 1981 we opened a recelving office In Falrbanks., We plan to
bulld a full~scale reflnery In Falirbanks In the near future. The offlces In Falrbanks and
Anchorage are presently set up to trade preclous metal commodifles.

We are now producing the new Oxford-Alaskan one troy ounce silver Ingot. The design ot
the Ingot will lay on a horizontal plane with the State map and ldentiflication on the {eft slde
and verlficatlon of the bar on the right., On the back w!ll be an Imprint of the big dipper and
the north star. The bar wlil be announced and avallable the 15th of May. We are presently
marketing our national bar, of which we have sold over 11,000 since 1ts Introduction |ast
Thanksglving Day.

It Is Interesting to note that the best days for seltling In this flrst quarfer have been
Tuesdays and Wednesdays. The best days for buying have been Mondays and Frldays, with Thurs=
days being falrly neutral. This all leads me to emphasize a point that Is of utmost Importance
It both you and we, the miner and the reflner, are going to have a productlive season. Thls
point Is controll

There are many aspects of sell(Ing and trading that are out of our control, yet we are able
fo confrol what to do with our gold. Placer fines certalnly have an Intrinsic value, but fack
the all Important negotlable value. Except for a few ounces here and there, placer gold must
be converted to fine or pure gold tn order to be bought, sold or fraded. Thls process Is the
work of the reflner. Many fimes (ast year a miner would comé In wlth 40 or 50 ounces, saylng
that he needed Immedlate cash to take care of some unforeseen problem. Because of the Immedla-
cy ot the problem he was forced to enter the gold on a |ess productive schedule. 1t makes more
sense to bring In gold to the refliner as It Is producad, so that the gold can be made negotl-
able and sold on a favorable schedule. The gold may be returned to you In an Immedlately
negotlable form, elther colns or bulllon, In addlition, goid on deposit earns Interest.

I+ takes a great deal of trust In the reflner to leave gold with him. [+ Is my bellef
that thls trust must be earnedl We all have to share thls trust, One way Is to be wllling and
flexible enough fo change wlth the times, and be able to support the needs of each other.
Let's work together! Let's share knowledge and experience! Let's get control of thls business
before we get lost In the world of blg business and polltics. ;




PLATINUM MINING AT GOOONENS BAY, ALASKA

Raymond A. Hanson
President, Hanson Properties

The Goodnews Bay Mine |s located at Platinum, Alaska. |t Is 450 mlles west and 150 mlles
south of Anchorage. It Is also 150 mlles directly south of Bethel. Summers are qulte pleasant
and winters are not too cold. The area recelves only a few feet of snow, which Is extensively
drifted by the wind.

The dlscovery of platinum In the Goodnews Bay area was made In 1926 when Walter Smith, an
Eskimo from a small villege on Chaguan Bay led Henry Wuya and Charlle Thorsen to a place on
Platinum Creek. Smith had earller panned some of the heavy metal, which he termed "8{ack
Gold". Thersen, who was a prospector, persuaded Joe Jean, a French Canadlan Trader at Mumtrak,
Alaska, to send a sample of the metal to the Coliege of Mlnes at Fairbanks for assay. In the
winter of 1927 a conflrmation was recelved that the heavy gray metal was platinum.

Hand-mInling operations began In the summer of 1927 In Clara Creek, Squirrel Creek, Fox
Gulch and Platinum Creek. All of these streams ara right-{imit tributaries of the Saimon Rlver
and al|l cut the eastern flank of Red Mountaln. Red Mountain, a rust colored rldge of rock,
rises 2,000 feet from the Bering Sea.

From 1927 untll 1933, hand-mining produced a scant 3,000 ounces of crude platinum (less
than 500 ounces a year) wiTh 8 to 10 Indlvidual miners Involved In thls project, It became
clear that |[ttle protlt or progress couild be made In developing thls deposlt.

In 1933, an Anchorage prospector, Walter Culver, obtalned leases and optlons on most of
the minlng clalms In the area. In the fall ot that year, Culver turned these clalms and |eases
over to a group of successful ploneer goldminers headed by Andrew Olson. Olson, together with
hls partners, operated the Northland Deveiopment Company and Olson & Company In the Flat-
lditarod sectlon of Interior Alaska.

By 1934, the Northland Development Company had shipped a dragl ne excavator, trestle
slulce box, caterplljar tractor and other equipment and supplles Intoc Goodnews Bay, thus
setting up a complete and sel f-sufflclent modern mining camp. The boat carrylng this equlpment
arrived et Goodnews Bay on July 10th and the shipment was hauled tweaty-five mlles around the
western flank of Red Mountaln and up the Salmon Rlver to Squlrrel Creek, the minlng campsite.
Equipment was then assembied, bulidIngs constructed and on August 11, 1934, mining operations
began. Mining contlnued without iInterruption, except tor seasonal shutdowns until| the fal{ of
1975,

Early In 1935, the Goodnews 8ay Minlng Company, was {ncorporated In the terr!tory of
Alaska to consolldate the holdings of the predecessor company In the Goodnews area. The flrst
two years of mining were IImlted to the dragllne operations. Extensive exploration and drll-
(Ing Indlcated a substantlal yardage of deeper ground on the Salmon River, which provided the
basls of a $600,000 loan for the purchase of a bucket|Ine dredge. In 1937, a Yuba dlesel
electric dredge with 8 cublc foot buckets were purchased and transported to the Salmon Rlver.
The Yuba Dredge 129 started digging on November Y0, 1937, perllousiy close to the treeze-up
weather. A benlign providence provided mlld weather makIng [+ not only possible to complete the
30-day trial run, but as an added and most welcome bonus, allowed dredging Yo contlinue untll
December 2Znd.

The total cublc yards dredged from 1938 to 1975 were 42,115,518, The total number of
ounces dredged from 38 to 75 was 519,844,142, In the tirs+ year of operation, the mine pro-
duced approxImately 2,575 troy ounces of crude platlnum; Increasing In 1935 to almost 8,000
ounces. The followlng two years showed a productlon decilne, which was partlally attributable
to the preparation and erection of the dredge. 1938, the flrst ful! season of operatlon for
both the dredge and the dragline, Increased productlon to 37,000. |n subsequent years, the
operating methods 414 not change materlally, although a number of mining problems were encoun—
tered and solved. Through the years, Ingenlous modlflcations and additions to the equlpment
have been I[ntroduced. The successful solutlon of mInlng and mechanlcal problems [s largely
contributed to the Inventive minds of the two Olsan brothers, Andrew and Edward.
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One of the first tasks each season s the removal of Ice from the dredge pond. The Ice,
whlch averages about 3 feet in thickness, 1s first cut Into blocks with a power chaln saw.
These blocks are approximately 5 feet wide and 10 feet long and are holsted from the pond by
the dragline and piied on the shore. With an average dredge pond surface area of 2 Yo 2-1/2
acres, the weight of [ce to be removed Is formidable == running from 8,000 to 10,000 tons.

The dragline operations utillzed two Bucyrus=-Erle machines with 1-1/4 yard bucket capacl-
ty, bulldozers and hydraul l¢c water. Sometimes an elevated trestle was used for the slulce
boxes and other times, the boxes were placed on bedrock. The dragline season was shorter *than
the dredge season, running from May 13 Yo October 15, Involving the hand)ing of about 200,000
cublc yards of gravel and bedrock. Oraglline operations were dlscontinued In 1957 when the
shal {ow gravels sultable for this method of minlng were exhausted.

The Yuba Dredge was capable of digging 50 feet below pond water level and in 1961 an
additional 10 feet was added to the digging ladder. The depth of the placer ground varies from
15 to 60 feet. The actual thickness of the pay gravel lyling on a bedrock of altered dunite,
serpentine and some ex*remeiy hard sedlmentary rock, ranges from 2 to 6 feet.

The Yuba Oredge orlglinally welighed about 1,400 tons and now totals nearly 2,000 tons as a
result of added equlpment. The added weight requlred the addition of 4 more pontoons to the
original 33 that constlitute the stesl hull.

The digging ladder of the orlginal dredge carried a | Ine of 94 buckets, each of 8 cublc
foot capaclty, running at s speed of 31 buckets a minute. Working 24 hours a day, the dredge
has averaged a |Ittle over one mil)lon cublc yards each mining season.

A Bucyrus Erile walklng dragline (200W) with a 6 cublc yard bucket was used In the later
years to strip up to 40 feet of overburden so that the dredge could reach bedrock.

The minlng season extends from about May 1st to November 15th sach year. The first crew,
however, starts work around the 1st of April overhbauling equlpment and preparing for the
season. The ground has )J1ttle permafrost, although occaslonal lensas of frozen ground do
occur, Transportatlion to the area I[s good. Alr frelght arrives almost dally, and Wlen has
three scheduled tllights per week., Barge sarvice 1s also avallable since the mine |s (ocated on
the ocean.

Our company acqulred thls property In Januvary of 1980 from the Goodnews Bay MIning Compa-
ny. After returbishing the dredge, the first operatlon season was completed in 1980. Once
underway, the plan was to move the dredge from the bench where the former owners had 1t parked,
down to the Salmon Rlver Paystreak. The dredge operated untl} August of 1980 when it was shut
down for the seasan. Durlng the period between June and August, 1980, we dredged a total of
127,573 cublc yards. Dlggling malnly ftor flotation, the area dredged was not an area of Indl-
cated values for any platinum or gold. Some of the problems {nvolved wlth the first season
were almost a complete replacement of the water plpes on the dredge, eilectrical problems, a
lower tumbler bearing change and the use of many untralned bucketl|ine dredge personnel. We had
the good fortune of having many of the former owners and workers act as consultants which
somewhat eased our problems.

The 1981 season started In May wlth the dredge st!]l proceeding off the bench toward the
Salmon Rlver. The season ran from May through October 8th, 1981, durlng which we dredged
322,396.166 cublc yards.

Our primary thrust Is to remine the tailings. There are many examples of gold dredges
running through old talllngs and recovering as much the second and third ftlme as the flrst. We
hope to produce atleast half as much as the prevlious owners.

Flna platinum, we belleve, |s saslier to recover than fine gold. Platinum 1s not mafleable
I1ke gold. Flne gralns of platinum retain thelr shape, unllke flat, fiaky gold. | have placed
fline platinum (-200 mesh) and fine gold togsther in a vial of water. When the vial ls turned
over the platinum drops instantly to the dottom. The gold comes down |lke a leat falling off a
tree, by comparison. Although the platinum Is 5% heavler than gold, 1ts particle shape makes
It easler to recover. Of course, this means that the first dredging may have recovered most of
the platinum, but our festing Is stlll favorable at this tIme.




The records kept by the previocus owners are one of the property's most valuable assets,
We can review these records and determine how much they recovered at any place on the property.
They recorded al{ of their cable too! dritling and compared the drill results with thelr dredge
recoverles. Every drill hole Is related to the subsequent dredging and both are located on a
map. They calculated and recorded the yardage dredged, erea of bedrock mined, and screened and
classlfled each recovery. The cieanup data (s [mportant because they recovered two-thlrds of
thelr metal from one-third of the ground. | do not want to spend the next 40 years golng over
the property again. We wlill cover the third ot the ground where they had thelr best recoverles
in about 15 years.

The overal!l values are not fantastlc, totaling about $250 milllon at $500 an ounce. Thls
value, dlvided by the 50 milllon yards of dredged talllngs yields an average value of $5 per
cublc yard. The best areas produced $20 to $30 per cubic yard. OQur recoverles to date are
approxImating those of the origlinal owners, In $2 per cublc yard ground.

The dredge has a capacity of 6,000 yards per day, averagling Just over cne milllon cublc
yards per year. Materlal dumped by the dredge buckets into the main hopper feeds through a 7~
1/2 foot dlameter revolving trommel screen 36 teet long wlth perforations ranging from 3/8 to
5/8 Inch [n dlameter. The trommel |s powered by 75 horsepower motor. Underslze materlal
passing through fthe screen flows onto a bank of tables fltted with rubber covered wooden
ritfies, from whlch the major part of the platinum concentrates are recovered. Overflow from
the tables goes through a series of Yuba jigs, the concentrates from which are collected on
expanded metal and coconut matting In cleanup slulices. Overslze materlial from the trommel
screen dlscharges on to a 140 foot long stacker beit at the stern end of the dredge.

The on board recovery system Includes a closed loop that recycies the talls from the
tinishing jlg back across the flrst rough JIg. The system Is however, quife labor Intensive to
clean up because half or more of the metal remalns In the slulces ahead ot the Jlgs. About a
ton of materlal, mostly rock, ls removed from the slulces with sach cfeanup, and must be worked
down In the shore lab.

Dredge concentrates, conslsting of crude platinum and some gold wlth considerable quant{-
tles of black sands of magretite, .chromits, [Imenlte, chrom({ferous spinel, etc. are processed
further In a cleanup house on shore where they are passed over a 4 x 8 foot wifley table.
Further concentratlon i{s affacted after drying by screenlng and magnetic separation. Flnally,
ajr Is blown through the concentrates as they drop from a vibrating hopper, the heavlier platl-
num metals falllng through the alr Into 2 sectlonallzed box, whlile the !lghter Impurities are
blown away Into dlfferent sectlons. Thls method successfully ylelds a 90% concentrate. Con-
centrates from our last season were processed by elutrlatlion tubes of our own design. The
elutriation ylelds a much cleaner concentrate )Jn far less tIme than blowling and hand plucking
the platinum, 4

When we upgraded the dredge, hlgh pressure pumps were added fnside the trommel substan-
t1ally Increasing the amount of water. A retalning ring keeps the clay bails In the trommel
longer. Llifters are also present Ian the trommei. However, there Is stli(( a signlffcant amount
of clay leaving the tfrommel and golng out the stacker. |t may take major design changes to
break up the clay.

Break(ng up clay balls (s perhaps the blggest problem on the property. Many of the
recoverable values sre trapped In the clays. |In the upper bench the values are almost entirely
In the top clay. We wlli probabiy not dredge thls area at all, but wil| develop some other
type of machlnery that can selectively mine only the top 10 or 15 feet of material rather than
the entlre 60 foot section. There Is also a lot'of clay [n the upper channel. We are pres-
ently mining In the lower channel where Yhera |s less clay.

We have tested many of the talflngs, and determlned that the values are In the top 10-15
feet. This Indlcates that the piatinum dld In fact go out via the clay. The talllngs look
clean on the surface, but one finds quite a bIt of cfay and fine materlal when you dlg Intfo
them. We hope there are significant vailues remalning In this material.

Some of our recent ldeas have Included putting (n rubber screen plates Instead of the
steel punch plate. We have purchased some splrals to Install In the concentratlion clrculft,

hopefully to reduce the labor of cleanup. We belleve we can automate and upgrade the machinery
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to cut down on |abor by a third. At present it takes half a day to clean up == this Is half a
day that the dredge is down.

Energy 1s a major expense. SInce there Is a lot of wind, we are going to conslder the
possibllities of using wind power to generate electriclty. There Is a natural wind tunnel in
the saddie between Red Mountain and the mountain next to 1t.

Instead of pumping muddy water out of the pond for the washing plant, we would [ lke to
plpe In fresh water. Water could be plped In under pressure with about one mile of steel plpe.
This would also save us the cost of +he three or four 100 h.p. pumps now [n use. We would not
recover the cost of the pipe In fuel savings, but we belleve we could slgniflicantly improve our
recovery by washing with ciean water.

General Geology

Both bedded and Intrusive rocks are present In the area. Outcrops are rare. The bedrock
In creek bottoms |s the best source of geologlcal Information.

Ihe Sedimentary Rocks have been highly Indurated. These rocks are gray to |ight tan and
yeliow to greenish in color. They are dense, very fline gralned, hard rocks with some epldote.
They are thought to be malnly sllliceous argllli{tes and some quartzites. The strike and dip of
these bedded rocks vary consliderably. Highly altered and weathered tuffs are located at the
north end of the east upper bench. These thin bedded strata are tan to brownish black [n
color, broken and quite soft. The dredge could dig 6 feet of thls strata before It became too
hard to dlg.

Rock. An ultrabaslic mass of dunite forms the Red Mountaln Rldge west of the
Salmon Rlver. The dunite weathers to a yellowish brown In celor with smal| black crystals of
magnet!te and chromlte exposed on the surface. The weathered zone var|es, but Is generally
about 1/4 to 1/2 Inch thick. The unweathered dunlte Is very flne gralned and ls black In
color. The dunlte appears to have bean cracked and shattered at some time In the past, for
these fine |Ines are now rehealed. Pyroxenite filled fractures cut the dunlite.

Perknlte Is found $o the east of Red Mountaln dunlte. Hornblendlte wlth coarse black
crystals of hornblende Js found on upper Squirrel Creek. :

. Dark colored, medium grained, equlgranular, with some mica ls found In Fox
Gulch and on Dowry Creek.

A one foot dike of dark, equligranular, fline gralned dlorite can be found cutting the meta
sediments and the bleached serpentine zone at the head of Fox Guich. There (s only one place
where the perknlite border rocks can be seen In contact w!th the maln dunite mass of Red
Mountaln, This contact [s at the end of the upper placer workings In Fox Gulch. Here a major
fault striking north 70° east separates black dunite from the bleached I1ght green serpentine
zone, 110 feet In wldth, that contalns blacklsh clots of magnetlc rock that Is coasldered to be
a breccla. Coarse and medlum gralned peridotite Is found southeast of the |lght green serpen-
tine zone. On Dry Gulch a black pyroxenlte ls found In contact with metasediment breccla.

On Squlirrel Creek, the perknlte rocks appsar to be an Island surrounded on all sldes by
meta sediments. On Dowry Creek, medium grained equlgranular, unaltered peridotite Is found
surrounded by highly faulted, serpentinized black dunite.

On the crest of the hi1ll above McCann Creek, 1/2 t0 3 Inch wlde pyroxenite fllled frac=
tures cut the dunlte.

Two complete chemlcal analyses of the dunlte of Red Mountaln were made by E.T. Erlickson of
the U.S. Geologlcal Survey: ane (A) of a composite sample of fresh unaltered dunjte with a
representative content of marglnal perknitic rocks and one (B) of the oxidlzed shell that forms
a veneer on these ultrabaslc rocks.
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(A) (8)
s1 0, 39.20 28.54
A1,03 1.50 .78
Fe,03 3,10 5.29
Mg 0 37.79 42.29
Ca 0 5.66 .34
Nay0 N.D. N.D.
K50 N.D.. N.D.
H0 + 5.81 5.53
TI0, .05 .14
Cry0z .27 .13
MmO .01 -0t
NIO .077 .053
Cu0 .007 .004

The presence of chromite (Cr,0z) shown by the chemlcal analysls Is signlflcant, as the
placers contaln platinum nuggets that are Intergrown wlth or have adhering chromite. Chromite
constltutes a small but signltlicant part of the accessory minerals recovered with the platinum
metals. In an analysis of pebbles of chromlte recovered from these placer concentrates made by
E.T. Erlickson, the fenor In platinum metals was found to ba 0.05 troy ounces per ton of
chromite. An [nterestling characteristic of the Goodnews Platinum depos!t ls the wlde variatlon
In the percentage of Iridlum. Clara Creek, which Is the northernmost of the creeks cutting Red
Mountaln, ylelded a crude that contafned 4% (ridium. The Irldlum percentage Increases progres-
slvely In each creek to the south, reachlng a high of 33% In Fox Gulch, the southernmast of the
croeks cutting the minerallzed sectlon of Red Mountaln. The Salmon Rlver deposit, which Is a
mixture of mineral from 1¥s north right 11mlt frlbutarles, has averaged an [ridium content of
108 over the years.

Platinum Is 50 tImes as rare as gold. Ail the platinum mined In the world would fIt [nto
a 13 foot cube, There are 50 mllllon cublec yards of tallings et Goodnews Bay, from whlch 1 1/4
cublc yards of platinum have been extracted In 40 years of minlng. At the time we purchased
the property, platinum was selllng for $800 an ounce. Slnce then |t has gone up to $1,100 and
down to $300 an ounce. We converted atll of our cost data to a prilce of §500 an ouncae, avan
though platinum |s now worth $350.

We recelved a |ittle bad news recently. Our watchman called and said that the dredge wes
sinking. What he meant was that 1t was a(ready on the bottom of the pond. Fortunately the
pond s not too deep. We hope to be able to pump enough water out of the pond to get to the
pontoons. We wlli then pump out the pontoons and refloat the dredge. 1f we are unable to
lower the pond level it will be a blg job tor underwater divers. There are now flve or six
teet of Ice on The pond and three or four feet of lce Inside the dredge. We may be delayed a
month thls year.

Engalhard and Johnson=-Mathey purchased last season's platinum. Engelhard's new offlce In
Anchorage will be a blg help to us as they buy gold and all precious metals.
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How much dld you recover?

The last two years we have been digging fo obtaln flotation. We have mined only one
corner of a known pay area. We recovered about $2 per cubic yard, which Is roughly what
the Goodnews Bay Company produced. We also recovered approximately the same graduation of
platinum from fine to coerse In size. This Is encouraging, but we do not pretend that we
wll| also have the same recovery In an area where the previous owners produced $20 to $30
of platinum per cublc yard.

We sold about $200,000 of platinum, which Is not much consldering that we speant about
a mltiion and 2 halt getting It. We are not very skilled yet. We are also desperately In
need of experienced winchmen. We have built and fralned an excel lent crew that Is good at
everything except wlinching.

How do you break up the clay?

Inslde the trommel are high pressure pumps and water jets. There are also retalners and
Il fters, but If's really hard to break up one of those clay balls once I1t's formed. It
reminds me of plowing on the farm, when a crust formed on the soll we'd harrow to break I+
up. |f we Just went out there with a tillage tool the crust ripped Ianto clods. We could
then harrow It ten times over and never get rid of the clods. | think the same things
apply here. The best way to solve the clay ball problem Is Yo not make one. | haven't
flgured out how to do that yet, but it's the end 1'm going to work on.

How will you utlllze the splirais?

They are part of the effort to reduce the labor Invoived In cleanup. If we can we're
goling to put them In a clrcult In such a way as to clean the concentrate a lot better
before we take 1t ashore. Exactly how we're going to do that, | don't know. !'m going
to ask Tom Feree while ['m here and he's golng to glve me ai| the answers, |'m sure.

Do you use your trommel to physically break up the clay?

Well, | think [t's physical, but | also think that there's got to be some help chemlically.
The magnitude of the problem |Is determining how much water |s needed to dissoive the
amount of flne clay present. There Is a physical Iimltation. Even If solved mechanically,
the abllity to dissolve more clay, or to settle out the clay In the pond, might be
enhanced chemlcalty, producing cleaner water to work wlth.

is the greenstone bedrock hard on your machlinery?

No, most of the talillngs are less than a foot In dlameter. Scrapling bedrock ls, of
course, hard on 1t. Where the bedrock Is deterlorated, we dig Into 1t as far as we can,
between two to flve feet. Thls Is where the values are. That's the only fime It's very
hard on the equlipment. In the upper channel, which was there 10,000 years ago, before the
glaclatlon of the area, the bedrock Is more deeply decomposed. It ls yellowlsh material
that looks |lke ctay. The values may be from the weathered bedrock and all mixed up wlth
the clay. Some clay balls assay up to $1,000 a cublc yard. On the other hand the next 100
clay balls may have nothing in them.

Have you tried methods that cut down the amount of water needed to break up the clay, such
as a scrubber or trommel arrangement with fewer holes? This might save some washing
water.

We haven't tried that, but 1+ might be a good approach, Major changes |iks that are not
easy to accompllish In an exIsting machine.

Have you tried retalning the clay longer?
There Is a retalning ring In the trommel and we could add more. This approasch would work
best, !f the washing section were larger and revolved at an r.p.m. suitable for scrubbing

and if the screen was a separate trommel that revolved at the right speed for screening.
| think that's a good Idea that would work much befter than what we present(y have, and [t
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would be much more energy eftlclent. Using high pressure pumps is not an energy efflcient
way to break up the clay. [f we could also retain, rather permanently, a2 few of the rocks
in the scrubbling sectlion It would help. | think that's a good Idea and | thank you,

What about physically breaking the clay?

We've thought about 1%, but haven't really flgured out how we could make that clay Into a
slurry. The former owners frled a speclal sort of Impact device, appropriately called a
'mudhog’. It worked Ilke a fradltlonal hammer mll} but the anvil parts were contlnuously
moving large bars mounted on a chaln revolving very slowly to prevent 1T from plugging
up, no matter how much mud went through i%¥. The hammers beat up the clay balls. Of
course, the rocks went through also, and [t turned out to have a high maintenance cost.
But, | guess It worked quite well. | thought more about msshing those clay balls with
something {lke tha old wringer washling machline, |¢f we had some huge rollers that we could
run everything through, the rocks would pass through wlthout harming the machine, but the
clay balls would be squeezed Into flat pancakes whlch would break up In the tromme(. The
worst thing about the clay Is that It often comes out of the bucket line In a ball the
slize of the bucket. |f you start out wlth a ball, 1+'s pretty hard to not have a ball
come out the back end. j

Joe Vogler: Have you considered uslng a revolving cutter wheel |lke that developed by the
Germans?

Yes, that goes back to my story about the farmer. The best way to not have aclod Is to
not make one. [(f we could dlg clay so that 1Tt was cut In to |Ittle shavings 1t would be a
halp. | don't think 11t+tle balls wlil grow Into blg balls. | make that kind of machlnery,
by the way, so | certainly have thought of I+, That kind of machlnery would also work
we|] above water level where clay occurs. 1'm not sure | bel leve the story that a clay
bal} rolling through the trommel| and the slulce boxes Is plcking up the values. | think
that, If we find a clay ball with vajlues In If, the values were always Inslde of it.
Perhaps we could not recover the clay shavings from deep underwater. But there are
suctlion dredges belng made now that have a |lt+tle wheel on them, very much |lke a German
wheel, that plck up the materfal and dump it In Yo the suctlon of the dredge. That might
also be an answer.
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LUNCHEON SPEECH

John Spencer
Reglonal Adminlstrator for Region 10
Environmental Protectlon Agency

The EPA 1s changlng. There's a lot of talk about the fact that the Reagan Admlinistration
Is dlsmantling the Environmental Protection Agency. That!s not the case. We are not golng to
dismantie or do away with [t, because 82 percent of the people In the United States say: ™"We
want clear alr and clean water." So, environmental protection Is something that most everybody
wants. The Issue Is how you do [T, how clean Is clean, Is a dol |lar spent for environmental
protection going to yleid a dollar's worth of beneflt?

Now, the problem Is that too many things have gone on In the world In the name of env!ron-
mental protectlon or environmentalism that have absoliutely no Impact on the envlironment at
all. The bottom Ilne s, "How clean s clean? What can we afford to do?" Let's take some
reasonable approaches to what we are golng to do.

Let's use common sense. The Federa! Government has been designed for abject fallure.
Everything that's done Is designed for fallure. We're trylng to furn that around and mske some
sense out of 1t,

| hope that | survive for a whlle; you people out here present one blg probiem to me,
because I'm trying to do what ! think [s reasonable about +wo decislons that recently came up,
that glve me some real stiff guldance.

Here Is an example: we jJust got Info trouble with an agency because the hazardous waste
reporting requirements were changed. The peoplie that generate hazardous waste can be a real
problem. The Love Canal made a lot of headllnes.

The admlinlstration declded to reduce the reporting end recording departments for people
who generate hazardous waste. What they're going fo do Is sample 10 percent. That made the
front pages of the newspapers. Tlme Magazlne, the Wall Street Journal, and all the environ-—
mentallsts In the world sald, '"You're glving away the farm'., However, the regulatlions stll|
require you to malntaln the records, I|f you're golng to |1e about the records you malntaln,
you're certalnly golng to I le about the forms you're golng to send In to the agency. Who has
time to read those forms? Are we golng to hire a bunch of bureaucrats fto read the forms or are
we goling to go out and monltor to see |f the records are, In fact, correct? We chose the
tatter.

I tell my people: '™on't worry about the forms; go out and see [f It's really a hazardous
waste. See what people are doling. Are they keeplng records on s{ite?™ We dld away with the
forms because we were getting to the point where regulatlions drove our total effort for regula-
tory purposes alone, not for any environmental beneflts.

We have reduced our forces. | don't know exactly how many my boss has reduced In head-
quarters or what other reglons have, but from 1977 to 1980, EPA grew 67 percent. We have been
able to cut back six parcent, and we propose to reduce thls by another $100 mlllion next year.
Congress has already sald that that's too much of a reduction, they want the EPA to take more
money than requested.

We did away wlth one-third of our management people withlin two months after my arrlval.
We had dlvislon chiefs, deputy divislon dlirectors, grants managers, sectlon chlefs, feam |ead-
ers and more. By the time a single document got to me to sign [+ had been reviewed flve or six

+imes. | think we're golng to do better with less. We're trying to brlng common saense Info an
operation that has done things wlthout an environmental payoff. A friend of mine wha owns a
pulp milt In Callfornia Is supposed to Install -the most modern technology to treat the plant's

waste. EPA and the State of Californla all agreed In the NInth Circult Court that putting on
this additlional waste treatment ($30,000,000 worth) would not Improve the guallty of the
dlscharge Into the Paclflc Ocean. But, as the court sald, ™Under our regulations, the fechno-
logy Is what counts.” That's the way the law reads. |t seems to me that 1f you're goling to

spend $30,000,000 you ought to have some environmental payoff.
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A couple of things have happened recently which will make your llves a (lttle harder.
Both Involve !ltlgation. Judge Van der Heydt In Anchorage sald to me, "The word 'shall' means
shall. You have no dlscretion; [t s mandatory. If you fIind a violation of the clean water
act or a8 permlt, you 'shall’' do one of two things." One of those Is to send out a compllance
order under Sactlon 309 of the Clean-Water Act. That compliance order has to be compiled with
or you, the mlner, go to court. The second cholce Is for EPA to flie a clvli case In court. |
have no latlitude; If | don't do that { go to Jail., [t somebody's golng to go to jall, ( would
rather [+ be you than me.

I've asked Headquarter's people to appeal that declsion, because they don't necessarily
agree wlth that law. l've also been around Judge VYan der Heydt ail my legal career. I've
practiced before him, and | know That If ! were to dlsobey hls law, he would probably send me
to Jall, He would say he was sorry, but he would anyhow. |f you are In vioclation, we wil]
elther submlt to you a petiftion, refer (+ to thae Justice Department and take It to Faderal
court In a clvl| case, or [ssua a comp!lance order.

Judge Yost's declslon came out Friday on the Zemansk| case. Zemanskl sued the placer
mlners and EPA. | suggest that al! of you get &8 copy of the decislon and read (t, because |t
explalns how your |lves are golng to be ruled for a while In the placer mlnlng business.
Zemansk! argued primarlly for a closed system, with zero dlscharge. He Introduced a lot of
dlalogue relatlve to settling ponds, the cost ot settling ponds, the cost of pumps and more.
Ron Rosander argued vehemently for miners. The Judge sald that EPA permlits must delete any
references to technology. You must do whatever |s necessary to meet the requlrements. Several
requirements must dbe inciuded In the permit,

The Judge feels that you ought to monltor for arsenic and mercury for at least one mining
season. Deena HenkIns (Dlrector, Alaska Environmental Qual{ty Operatlons) and | have talked
about thls to some degree, and we're probably going to say that elther ADEC or EPA ought to do
the mon{toring. It Is awfully expensive and thls would standardlze the results.

The declsion also requlires monltoring for soluble sollids and turbidity. The present
permlts specify 25 JTU's of turbldity and .2 mItI[IIter per |Iter of suspended sollds. The
thinklng right now Is that we should change the suspended sollds from .2 to | mltI1IIter per
i1ter., Headquarters people think that 25 JTU Is too low, perhaps It ought to be 50 JTUL.
You're going to have to do the monlitoring.

Thera's not a lot | can do about the regulatlions, except fry to Interpret them. There are
four partles to this: you, the courts, the regulators (Deena and |) and the people who file the
lawsuit agalnst you. Those are the rules.

How are you golng to get Into aperatlion this year? |['m not golng to glve you a permlt
right now. |I'm trylng to glve you a general permit so that you don't have to apply and fl111
out the forms 1lke you have In the past. However, | can't Issue your general permit i{n time
for you to get to work. The ear]lest |t can come out Is probably sometime In July. Of the
people Itve talked to, very few want Yo walt untll July to start worklng.

We have flgured out some ways to enable you to start mining. One |s to glve you a
compl lance order under Section 309. A Sectlon 309 compllance order (s generally glven to you
when you violate the terms of your permlt. It says you've got to comply with the law on
speciflic polnts or you'll be In trouble. There are three dlfferent classlflcations. 1) People
who have violated the law. 2) People who haven't viclated the law because they Just applled
for a perm!t and they haven't worked yet, 3) Peopls who want to mline, but haven't made appllca-
Tlon yet and have never been In the fleld. So, you can mine on a lease temporariiy unt¥if
permits come ouf under the Sectlon 309 compllance order. A letter wlll come fo you. I!'I{ go
over this with your boards so they can get [t t0 you In more detall.

Such a letter wlll say, "On October 28, 1976, EPA 1ssued you a permit authorlizlng dls-
charge from your placer mining facllltles, Thls permit explred October 20, 1981. We are
contempiating a general permlt, etc., but unfortunately thls process wll! not be completed by
the commencement of the 1982 mlnlng season. Therefore, we've revliewed your flle and determlned
that you have not provided thls agency wlith the following information under your old permlt.
To provide you with a clear understanding ot the dutles and obligations requlred of placer
miners to comply with existing federal and environmental law, and to emphaslze our desires to
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obtaln the Information needed from you, under the terms of your old permit, authorization was
hereby glven for you to dlscharge pollutants during the 1982 mining season In accordance wl!th
the followling |Imits and conditions." You get the |Imlts and conditlions from the generaf
permlt. That wlll make you legal. It wii{l also put you on notlce not to violate those rules.
That's about the only way | can do It, because | can't get you a perm!t. The State, as |
understand from Deena, Is probably golng to Issue permlts to those people that have applled for

them, and these permlts wlll explre automatically when | Issue the general permit. This wil]
cover you from a legal point of view., I{t's unfortunate that i+ has to be done this way, but It
will not make a lot of dlfference whether It Is done this way or by permlit.

It s extremely Important to keep everything legal, because It Is not Just between me and
you. There are also the environmental ists who want to make sure you do everything according to

the letter of the law. | am golng to be observing what you do.

| wiil have To flle the EPA ﬁlacar mining pollicy In Judge Van der Heydt's court. We
envislon that the mon!toring wlll| be done by EPA from the Iimlted sources we now have. Of
course, |f the Alaska Department of Fish & Game reports any violations, we wlil have to send sn

Investigator,

We do not anticlpate many problems. Indeed, there should be very few violatlons If the
standards are set on a reasonabfe basls. [t's not fun fo flle a compllance letter or flle a
case In court agalinst friends of mIne who have been here for a long time. Hopefully, people
wll]l take thls to heart, Get your settlling ponds.

There are certaln things the EPA and ADEC stlll need to negotlate and dliscuss. WIl! the
entorcement jimlts be 25 JTU or 50 JTU, at 500 ft. or 1,000 ft. downstream? WI!I| the suspended
sollds |imit be .2 mllililter per liter or one mlillIiter per tlter? |If something should be
done dlfferently, for goodness sake, let me know, | get Input from Gl| Zemanskl on a dally
basis. | should get your Input too.
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DREDGING AT NYAC

Joseph Flsher, Manager
Northland Dredglng Company

Nyac [s located about 65 m}les east of Bethel In the Tullksak Rlver Valley, Access iato
the reglon Is {Imited to aircraft. Presently there are two airstrips, one 2,000 feet long at
the upper camp and one 5,000 feet long near the lower camp, Goid was dl!scovered In this area
on upper Bear Creek about 1908, The early prospecting and hand mining was centered near the
mouth of Bonanza Creek where the gravels were falrly shallow and moderately rich.

Around 1915 = 1916, a group wlth flnancla) backing from New York began consolldating and
leasing the claims. In 1925, a decislon was made to purchase a dredge. The dredge was manufac-
tured in San Franclsco, shipped to Bethei, loaded on a2 barge st Bethel, barged up the Kuskokw!m
to the mouth of the Tul Iksak, where In the winter of 1925-1926 {1 wes haufed overland 45 mijes
up the Tuliksak River, and up Bear Cresek Yo an area near the mouth of Bonanza Creek.

In the Spring of 1926, the dredge was erected, and mining started In June of 1926. The
dredge had & wooden hull and four cublc foot buckets. This dredge, now referred to as Dradge
No. 1, was operated by the New York - Alaska Dredging Company from 1926 to 1329. This first
dredging effort was not too successful. In late 1929, the dredglng company was recorganized,
and renamed the New York - Alaska Gold Dredging Company under the management of James Crowdy.
The Nyac No. 1 dredge then continued to operate on Upper Bear Creek unti| 1937.

During the 1920's exploratlion drli{ing tn the maln Tullksak River Yalley was concentrated
between the mouth of Slate Creek and the mouth of Bear Creek. Falr gold reserves were
Indicated. In 1935, the New York = Alaska Gold MInlng Company purchased a 1 1/2 cublc foot
bucket-1|Ine dredge from Washington Ironworks, and put 1+ Into operation near the mouth of
Slate Creek. The results of thls dredging were qulte encouraglng.

Exploration cantinued on the Tuflksak Rlver, snd In 1937, the declslon was made to move
the dredging operation from Upper Bear Cresek to the Tullksak River Valley. A sfeel hull and a
new screen were purchased for the constructlion of a new dredge. Most of the digging equipment
off Nyac No. ! was brought down and put on tha new dredge, and thl!s dredge was then called Nyac
No. 3.

In the winter of 1935-1940, It was declded to remodel Dredge No. 3 from a four cublc foot
bucket-line dredge to & six cublc foot dredge. Most of the modlificatlons for this canversion
were purchased from Washlngton lron Works.

The remodeled dredge operated part~time throughout the war. The only year they had to
shut down was 1944, Throughout the war perlod, as | understand it, they were able to operate
durlng the day, but at nlght they had to shut down because they couldn't use any [Ights,

In 1953, the dredge was moved from the Tulfkssk Rlver Yalley to Upper Callfornia Creek.
It operated on Callfornia Creek untll 1957, When the reserves on Callfornia Creek were
exhausted 1¥ was then moved back down the Tullksak RIver to below Slate Creek, where [t
contlinued to operate until 1964.

In 1954, the New York - Alaska Goid Mining Company purchased a 4 1/2 cublc foot Washlngton
lron Works dredge In Caflfornia; rebullt It In the Seattle Washington lron Works Factory then
moved It to the upper end of Rock Creek. Thls dredge, named Nyac No. 4, operated downstream
untll 1958. At this time the reserves were exhausted and the dredge was moved to the central
area of Bear Creek, Just above the east fork.

Nyac No. 4 contlaued to operate on Bear Creek until 1960, The fIxed price of goid and the
ever Increasing cost of operation forced the New York - Alsska Gold Credglng Company to suspend
operatlons In the fall of 1964.

James Crowdy was manager of the operation throughout thls time span. In 1969, the assets
of the New York = Alaska Gold Dredgling Company at Nyac were sold tc the Tullksak Dredging
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Company. In 1973, Tul Iksak Oredgling ran a powar |line to Dredge No. 4 on Bear Creek, and have
operated Dredge No. 4 contlnuously Ythrough 1981.

In early 1980, the lower plains of the Tul iksak Rlver and Dredge No. 3 were leased from
Tul Iksak Dredglng by Northland Gold Dredglng JoInt Yenture. The Jolnt Venture was formed to
rebulld the dredge and to davelop the reserves. The Nyac No. 3 Dredge was rebul(t In the Fall
of 1980 and the Spring of 1981. The remodeled dredge began dlgging In June and contlnued
throughout the '81 season. (Figures 1 and 2.)

The dredglng season here at Nyac starts In Upper Bear Creek between the 15th of May and
the 1st of June, continuing through the end of October. The area Is Ideaify sulted for
sett)ing ponds. By the time that water comes out the edge of our talilngs on tha lower end,
thera's just a slight turbidity.

The recovery system on Dredge No. 4 consists of tables with Hungarlan Riffles. They
generally operate for 14 days before they stop and clean the slulces. Thls Is a very labor
Intensive operation.

We malntaln complete repair facliltles allowing us to repalr any of our squlpment.,

in 1979 dredge No. 3 was sltting on the botftom of Its pond. During the summer the water
would come up about slx Inches above the bow deck. When the beavers were busy, the waterllne
would get three feet higher. (Flgure 3.)

To refloat the dredge, a draln was dug out to dry the bow deck, and the pontoons were
pumped out. It was really much simpler than we had thought, because the pontoons pumped out
right away. A new camp was bullf nearby and all the supplies were flown in with a Herc
alrcraft, for the rebullding of Dredge No. 3.

We leveled off a plle of talllings, and a sandbar In front of If, raised the water as high
as we could raise It, then pulled the dredge over and set it down on the sandbar to dry the
hull completely. (Figure 4.)

Once we got the dredge up on the bench we began rebullding It. The old house was
completely torn off, and a new house was constructed. The walls were prefabbed, flat on the
ground, and then the 12' x 16! sections were picked up and set In place. We left avery other
plece ot plywood oft tor welght.

Construction proceeded quite rapldly. We had a crew of about 10 men, wlth one lead
foreman. ) think everyone was pretty happy with the way [+ turned out. We completed the house
In the fall of 1980, In the spring of 1981, we went In and then repaired a!l the machinery on
board. The concentratlion equlpment origlnally on thls dredge consisted of shaking tables. We
cut the tables and Installed 42™ x 42" duplex jlgs. There are four flow |Ines on each slde.
(Flgure 5.)

Dredging has become a dying art over the last few years, making It difflcult to assemble a
dredge crew. We declded to traln the new crews ourselves, [t was kind of excitling the flrst
tew days, with the green crew. (n about three months, we were able to run at full production,
averaging around 550 yards a day through fthe dredge.

For those of you who are not famlllar with a bucket~Ilne dredge, the crew consists of a
winchman and one or two ollers. We need two ollers on thls boat. The dredge wlll dlg approxl-
mately 20 feet below water level, at a rate of 32 buckets per mlnute. Each bucket moves slx
cuble feet ot gravel. The buckets are dumped Into a trommel screen 6 1/2 teet In dlameter and
29 feat [ong. The [argest holes In the screen are 5/8 Inch. The overslze materiai from the
screen goes up the stacker. The stacker Is 80 feet long and 36 Inches wlde. The underslze
materlal from the screen comes out across tabies, wl(th Hungar{an R!ffles In them, and then
across the JIgs. (Flgurse 6.)

We recover about 50 percent of the gold In the riffies. The riffles are made of wood wlth
a 3/16 Inch rubber strlp on top. The Jjlgs are started with about two Inches of steel shot. As
the materlal runs across the jlgs, 1% bullds up a natural bed of magnet(te and Ilmenlte giving

us afull 3= 31/2 Inch deep bed.
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The concentrates from the jige sre pumped back up and collected on astroturf. Wa're
doing a8 lot of testing work so we're picking up these mets nesrly every day. The cancentrates
ars brought up to our cleanup room wheres we run them across & small shaker table to clean the
concentrates. The concentrates are clesned fairly well on the taeble, then we dry them, screen
them, hand pick, and pour them into bars. (Figure 7.)

The boats at Nyac are all electric powered, with about 45 miles of power Line to be
maintained. Far shart distences the voltage is transmitted st 4,160 volte, but for the dradge
on Bear Creek, the voltage is stepped up to 12,000 volts, end then stepped back ta 480 volts on
the dredge. One of the resl assats of Nyac {15 the 500 kw hydroeleectric plent. It wes instel-
Led in 1854, and is still in axcellent shape. An accident Last fall burned up the windings in
the starter, Westinghouse came out, rewound the generetor, and put it basck on line in sbout 24
days. The penstock is five feaet in diameter, 5§50 feet long and has a 70 foot head. (Figure 8.)

When it starts getting cald, ice forming in the ditch to the hydroplent tends to block up
the screen. We then have 8 worker rake the tce through the screens, We can operste through
short pariods of fairly cold westher, but once the fce really starts to flow, we suspend
oparations. We now have a large enough diesel bsckup cspacity to operate without the hydro-
plent. (Figure 9.)

Figure 1. Dredge No. 3

29



Figure 2. View of the river valley

Figure 3. Bucket Line on the dredge
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Figure 4. Strlpped dredge undergolng repalr

. Figure 5. The new dredge house
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Flgure 6. Tables recelving undersize material from frommel

"

Flgure 7. Drlve mechanism on the Jlgs. We adjusted the stroke
to | 1/2 inches {arm on the left) wiTh 125 strokes

per minute.
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Flgure 8. The 500 KW hydroelectric plant at Nyak has a penstock
5 feet In dlameter, 550 feet (ong wlth a 70 foot
head.
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The total reported goid production of Alaska ls about 30 mllllon troy ounces.
or 20,000,000 troy ounces has come from placer operations.

reported placer gold production Is [lsted In Table 1.

PLACER DISTRICTS OF ALASKA

Mary Albanese

Alaska Division of Geclogical and Geophysical Surveys

About 2/3

Figure ! shows the minlng districts
of Alaska (based on the 1954 U.S. Bureau of Mines mining district classiflcation) and thelr

These flgures show that three dlstricts

(Falrbanks, Nome and |dltarod) have aach produced over one mllllon ounces of placer gold while
17 districts have each produced over 100,000 ounces of placer goid.
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In order to form placer deposits several geologlc conditlons are needed:

Reported placer gold production through 1981 In troy ounces

Falrbanks
Nome

Id1tared
Circle
Councl |
Manley Hot Springs
40-Mlle

Ruby

Tolovana (L Ivengood)
{nnoko
Koyukuk

An |l ak
Falrhaven
McGrath
Kougaruk
Chlstochim
Nizlna

Juneau

Yentna
Marshal

& 22. Hope and Homer
Rampart

Koyuk

Willow Creek
Bonnlifleld
Chlsana
Kant!shna
Eagle

Valdez
Chandal ar
Good News Bay
Pt. Clearance
Klana

Rich tode source:

TABLE 1

from Roblnson & Bundtzen, 1979

Flgure 2 shows the areas of Jode gold or sllver productlion.

7,464,200 35. Shungnak 17,0007
4,000,000 36. Yakataga 15,700
1,329,404 37. Bethel 14,500
735,000 38. Hughes 8,500
588,000 39. Anvlk 6,000
447,900 40. Melozitna 5,000
417,000 41. Yakatak 3,700
389,000 42. Kodlak a few thousand
375,000 43, Anchorage a few thousand
350,000 44. Bristol Bay 500-100
270-295,000 45. Delta River <1000
230,000 46. Good Paster a few thousand
179,000 47. Alaska Peninsula 580
173,000 48. Redoubt 275
150,000 VERY LITTLE PRODUCTION TO NO PRODUCTION
140-160,000 49, Chlcachof
143,000 50. Hyder
120,000 51. Petersburg
115,000 52. Noatak
110,000 53. Selawlk
10t=105,000 (Total) 54. Kalyuh
90,000 55. Aleutian Islands
87,000 56. Black
85,000 57. Northern Alaska
45,000 58. Sheenjek
45,000 59. Tok
45,000 60, Xetchlcan
45,000 61. Admiralty
37,000-40,000 62. Kupreanof
25-30,000 63. Prince Wililam Sound
29,700 64. Neichlna
28,000 65. Yukon Flats
17,0007 66. Bearing Seas Reglon

Areas

of lode gold and silver {(flg. 2) roughly correlate with areas of placer production
(f1g. 1) In the Interlor and Seward Peninsula, although In southeast and south-
contral Alaska thera are conslderably more lode deposits than placer deposifts.

Long perlad of erosion:

erosion.

Topography and tectonlc setting can Influence the rate of
Steep mountalnous terraln (such as the Alaska Range or Brooks Range) or

areas of tectonlc upl)ft generally have short perlods of erosion which are rot
conducive to placer formation.
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3 Yarlous mechanlsms for sorting Include:
A) Stream sorting that forms alluvial placers.

B) Resldual piacers caused by weathering of lode source and resldua!l accumuia-
tlon of material at or near the lode source.

C} Beach placers caused by longshore drift along coastllines.
D) Eollan deposlits formed In wind blown sand.

4. Preservatlon: Glaclatlon can affect preservation. In general, glaclal lce can scour
out, disseminate or bury placer deposits. in Alaska, 50-60% of the state has exper-
lenced late Quarternary glaciat{on. Only 27% of Alaska's placer gold came from
glaclated areas (see Fig. 3), Bundtzen, 1980.

The history of goid production Is as rich and Intrigulng as the preclous metals them=
selves.

Aleuts, Indlans, and Esklmos used gold for jewslry, we2pons, utenslls, and other purposes.
The first westerners to isarn of gold In Ajaska were a party of Russlan Amerlcans under Mala-
kotf. They reported gold on the Russlan River dralnage of the Kenal Penlnsula In 1834,

18 years later, P.P. Doroshln, a Russian mlInlng englneer was sent from St. Petersburg to
examine preclous metal potential. (n 1848 he found auriferous gravels on the Kenal Rlver,
After two seasons of hard labor and difflcultles, Including surviving a major forest fire, they
had obtalned conly a few ounces of gold. He returned to Russla reporting that although he had
not found much gold, [t was present and he hoped another englneer would flnd .

The flrst major goid mining activities began near Juneau In the early 1880's. I[nftlal
discoverlies were gold placers In the Sllver Bow Basln area. Shortly atter, low grade lode
deposits were found on Douglas lsland across Gastineau Channel. Major strikes that fol lowed
Include:

1886 Fortymlle

1893 Clrcle

1895 Seventymlle

1896 Klondlke

1898 Nome/Councl |

1902 falrbanks

1906 {nnoko

1909 lditarod

1914 Livengood (Tolovana)

Alaska gold production from 1880 Yo 1981 Is shown In Figure 4. From 1880 to the early
1900's Alaskan gold production Increased due to the various gold strikes and numerous prospec-
tors. The bonanzas were soon depleted and gold production gradually decllned. Small increases
In gold production durlng thls generally declining trend can be attributed to ‘the I[ntroduction
ot floating dredges In the Seward Penlinsula which could mline large deposlts of low grade
materfal. After Worid War | gold production dropped dramatically due In part to the high
{nflation followlng World War | and the severe state-wlide drought of 1917,

Startling In 1928 ftloatlng dredges were brough¥ to Falrbanks and the annual gold production
Increased slightly. Then, durlng 1933 the price of gold was Increased from $20.67/ounce to
$35/ounce providing Increased incentive for gold minling. Gold production (ncreased to 800,000
ounces shortly before World War |1, However, durlng World War Ll go!d production In Alaska
dropped to virtually zero because of the U.S. Government's gold mining IImitation order.

After World War Il when man power and machlnery were again avallable for commercial use
(about 1945), gold production Increased to 300,000 ounces--considerably less than pre World War
[ and World War !l peaks. Socon dredglng and labor costs Increased and gold mining became less

profitable. Annual gold production decreased untll the late 1970's.
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Extent of Glaciatlon

Preaent Glaciers

g&ﬂ\‘q Wiaconsin-Racent
W////j; Pre-Wiscenaln

PRODUCTION

10,000 oz gold
10-50,000 oz godd
80-100,000 oz gold

L ]
o
: O
Figure 3 Placer gold production 8 kot S 8
and Quaternary glaciation. 3 800-1,000,000 oz gold

18,000,000 oz gold
Maximum glaclal extent O 5,000,000 0z gold

modified from Pewe (1975).

D 532,000 oz piatinum

Y 4,000,000 Ibs tn

GOLD PROODUCTION vs. GLACIATION
Glaclated Areas = 1,222,500 o0z. (6%)
Non-Glaclated Areas=14,613,200 0z. (73 %)
Nome BeachPlacers=4,05,0000z. (21 %)

T.K. Bundtzen, 1980
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In 1974 the price of gold was no longer controlled by the U.S. Government. Amerlcans were
allowed to buy gold for Investment purposes and the price of gold was allowed to float with the
worid market, Ouring the spring of 1980 gold reached an &ll-time high prlice of about $850 an
ounce. The 1981 production consequently Increased. An estimated 134,000 ounces of gold was
produced In Alaska in 1981 (see Table 2). These 1981 production figures were derived by a
canvas survey of Alaskan miners conducted by the Alaska DIvision of Geologlcal and Geophysical
Surveys. These production flgures Include the total production of 207 slgnificant mining
operations out of more than 400 mining operations. Therefore, these production flgures
generally represent min!mum values.

TABLE 2
ALASKAN GOLD FRODUCTION BY REGION, 1981

No. of major Production
_Reglon —Dperations* —{froy ounces)

NORTHERN 18 10,500
Chandal ar
Koyukuk
Nolan
Ambl{er Dlstricts

WESTERN 40 21,000
Nome
Kougarok
Tel ler
Falrhaven
Candle
Ruby
Salomon Dlstricts

EASTERN INTERIOR 104 63,900
Clrcle
Man | ey
Rampart
40-Ml le
Falrbanks
Richardson
Bonnifleld Districts

SOUTH-CENTRAL 26 22,500
Cache Creek
Nizina
Chlstochina
Valdez Creek
Kenal Peninsula
Neichina DIstricts

SOUTHWESTERN 16 16,500
Innoko
Tolstol
Iditarod
NYAC
Moore Creek
Crooked Creek Dlstricts

SOUTHEASTERN AND ALASKA ;
PENINSULA Ak ~Unknown
TOTAL 207 134,400

* Total placer mines statewlde exceeds 400.
From Alaska Minera! Resources, 1981-1982.
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One Interesting fact that the 1981 gold productlon flgures 1)lustrate Is that In 1981, 96%
of all Alaskan gold production was derlved from placer operations while only 5,200 ounces, or
4% of Alaskan gold, were derived from lode sources.

Although the price of gold has declined from *he 1980 peak price of apout $850/ounce, 1+
1s considerably hlgher than the 1967 price of $35/ounce. Hopefully, the tuture of the placer
Industry will be as exclting as the past.
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TRI-CON'S WISEMAN PLACER OPERATION

Edward Armstrong
Tri=Con Mining, Inc.

During the fall of 1907, three Swedes were glven a plece of ground along Nolan Creek,
approximately 300 feet wlde, The owners of the two adjacent pleces of ground had given them
thils ground with the hopes that they would get some free prospecting, exploration, and develop-
ment done. The three Swedes sank a shaft to bedrock that winter and brought out 5,000 ounces
of goid. During the next two wlinters, they brought out another 7,000 ounces of gold from the
deep channel of the Nolan Valley. This located the shallow gulch gravels of the tributaries to
Nolan Valley, Including Fay, Archibald and Smith Creeks.

Wliseman Is 275 miles north of Falrbanks via the Dalton Highway. Tri-Con mining fs the
contracting manager of the Nolan gold placer which Is owned by Silverado Mines, Ltd.,, a public
company |lsted on both the Vancouver Stock Exchange and the North American securities dealers
In the United States.

Sliverado holds 32 unpatented federal placer mining claims In the Nolan district, covering
Archibald Creek, Fay Creek, Nolan Creek and Thompson's Pup., The Nolan area has been worked
extensively since approximately 1901 by both small-scale open cut and drift mining methods. To
present, the area has reportedly produced approximately 1/2 milllon ounces of gold, mostly in
nuggets. We are finding appreclable quantities of gold remaining both In the lower grade
gravel, which was sub-economlic for drift mining, and also In virgln ground, which was elther
saturated or thawed, and therefore was not amenable to drift mining methods.

Most of the early~day open cut work was on the elevated benches. Water was brought to the
site In ditches and hydraulfc giants were utilized to clean off the bedrock. An excellent,
historical sketch of the Wiseman area In the Koyukuk 1s the book by Robert Marshall entitled
"Arctic Village." Although the book Is out of print now, coples can be ordered from any of the
local bookstores, It is a very entertalning and factual book, not only from a mining stand=-
point, but from a personal and a psychologlcal standpoint of the whites and the natives and
thelr Interaction. We flrst became active in the Wiseman area during 1978. During 1979, we
conducted sampling, stfripping, and exploration work in the Nolan area. During 1980, we contin-
ued our testing and exploration, but became tied up in |itigatlon. Later that year, we settled
our {litigation, and durlng 1981, we Installed a small-scale operation, whlle continuing our
exploration and testing work.

Mining operations in the Nolan area are affected by several factors. We have a very heavy
runoff during the months of May and early June. However, during July, August, and September,
we have a very scant water supply. We have to work In very narrow canyons and therefore we
don't have a lot of room to work. We're also affected by permafrost, which can be wlde spread
or In patches.

The gold is generally located In narrow discontinuous paystreaks resting on or near
bedrock. There Is commonly a thlick, clay layer Intermixed with gravel. Large greenstone and
quartz boulders welghing up to 7 tons are quite common. The gold Is chunky, averaging better
than 930 In fineness, and occurs both In smooth nuggets and nuggets of a lacey variety. The
Nolan gold Is very desirable for Jewelery grade gold.

A breakdown of our 1981 production by size range Illustrates the overall coarseness of the
gold In this area, Number four-mesh gold nuggets (larger than 1/4 Inch) accounted for 58
percent of our total production. Ten percent of the gold was larger than six-mesh, 9 percent
was larger than 8-mesh, 8 percent was larger than 10-mesh; 5 percent was larger than 12-mesh;
and 10 percent of our total production would fit through a number 12-mesh.

Elghty-five percent of all| of the gold we recovered accumulated In the upper 10 feet of
the slulce box.

' Because of the operating varlables of the Nolan area, the varlable gold distribution, and
the chunky character of the gold, we have found that the best mining program entalls an exten-

slve and expensive amount of testing. This must be followed with a very selective mining
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In many cases, we followed up the drliling with carefully selected bulk sampies In 10 or
25 cublc yard lots. Bulk samplling of thawed gravel durling the summer Is by tar the mos*?
rellabie development sampling method. Let's say, In a one cublc yard block of ground, that we
have a single one penny welght nuggef.‘ To us this represents $20 a yard ground, If one drllls
that cublc yard block with the 4-1/8 Inch drilt blt that we were uslng, one's chances of
drillling that nugget - never mind get¥ing [+ up the stem - are about one In 100. |f one bulk
processes that same yard he Is virtuafly gueranteed of processliang that single nugget and, with
care, has a good chance of recoverling that nugget.

We found that drill samples producing a few specks of gold from-a serles af drill I|lnes,
yleld values anywhere from one to three dollars e cublc yard. The same ground, when followed by
butk sampling, could contaln $20 - $50 per cublc yard.

The value of drlllling was IImited to explorlng and locating the areas whlich would be
amenable to fol low=up wlth bulk development sampling. Our minlng has been highly selectlve.
During the last season, we stripped 50,000 to 60,000 cublc yards of overburden, yet we oniy
processed about 25,000 cublc yards of materlal. We used a settling pond not only to comply
with the EPA requlirements, but also for the reclrculation of our water supply. Without a pond
we would probably not have been able to operate.

AT



A miner may agree fo perform exploration or development work on property belonging to
another person in return for an economic Interest In future production from the property; or,
the miner may agree to produce or mine the property In return for a share of both the current
production and an ownershlp [nterest In the property. The tax results of recelving an owner-
ship Interest In return for exploration or development work are qulte dlfferent from the tax
results of recelving an Interest for producing the property.

Under the poollng of capttal theory, a mining property Is not regarded as a producing
property untl| after exploration and development are both completed. Hence, a person per-
forming geological, legal, exploration or development work Is contrlbuting necessary capltal
elements just as Is the person ownling the claims or lease. Therefore, these varlous persons
arg "poolIng" thelr respective capital contributlons to bring a mlne to production. Accord=
Ingly, nelther transferer nor transferee recelves income when an economlc Interest In mining
property Is transferred In consideration for exploration or development work performed upon
that property. (An economlc Interest means that holder of the Interest can only look to
production for recovery of costs and for profit).

The person pertorming the geologlcat, exploratlon or development work may deduct all his
expenses |f he receives a worklng Interest In the property, oblligating him to bear his share of
all expenses In return for the same share of production. |f the person performs all the
development work and recelves a 403 worklng Infterest then 40% of the costs of development are
deductible and 60% must be caplfalized. This |s because the 60% Is attributed to the property
owner's working Interast. However, the property ownar does not recelve lncome from thls 40% =
60% transactlion.

Alternatively, the property owner's interest may be "carried” unti! full payout. Thls
means the property owner assligns his entire working Interest until after the total costs of
exploration or development have been recovered from production, atter which the property owner
begins to receive a share of productlon. Thls structure allows the person developling the
property to deduct all hils costs.

The person performing the geologlical, exploration or development work might recelve a
royalty Instead of a worklIng Interest. In thls case, the entlre cost of the work performed
must be capltallzed and becomes cost basis In the royalty. Only fhe recelpt of a working
[nterest al lows deduction of development work.

In some cases, In return for performling development work, a person may receive an interest
in an unrelated property. For tax purposes, a "property® Is generally deflined as contlguous
tracts which the holder obtalned In one transaction, on one date, for a common prlce, upon
which the holder has the same mlneral rights and upon which Is located the same single mlneral
deposit or mineral veln. Ffor some holders of a portion of the mineral Infterest several dlffer-
ent properties may exlst while for other holders of a portion of the mlinerat Interest a single
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property may exist, When an interest In an unrelated mlneral property |s transferred In return
for performing development work, the person racelving the ownershlp lnterest In the unrelated
property has ordinary Income to the axtent of the value of the property Interest recelved. The
iransferec is treated as having sold the property Interest outright or as having created a
production payment, A production payment !s any payment whlch terminates after (a) a speclfied
number of unlts 1s reached, (b) a time period has explred, or (c) a speclflic dollar amount has
been pald. The creator of a production payment (transferer) generally records ordlnary lacome
when the specitled production takes place and potentially has a deductlon depending upon the
clircumstances In which the production payment was created.

In contrast to performlng development work, a person contributing money, material or
scrvices towards producing or mlning the property has dlfferent tax results. The person who
raecelves an ownership Interest In the property has ordinary lncome to the axtent of the falr
market value of the Interest received. Thls Is because once the property reaches the produc-
tlon stage, the poolling of caplital theory no longer applles, For an analogy from another
Industry, [f a person contracted to operate a hotel, and In retfurn not only recelved a fee or a
share of the revenue, but also an ownership In the real estate, then the falr market value of
the real estate Interest recelved would be ordinary Income.

If both development and productlon work ars performed, It would seam that a sale or
exchange does not take place, although thls conclusion may be In doubt If the production work
predominates, Apparently, as long as the development work I|s substantial, the transactlon wlll
not be viewed as a sale or exchange.

1.

A comparlison of the tax Impllcatlons of a lease versus a sale was made In an artlicle on
Taxatlon In the January 1981 lssue of the Alaska MIner's Journal. However, an expanded dlscus~
sion of the varlous payments under a lease might be heipful.

Unllke the tax treatment In the oJ! Industry, a lease bonus for signing a mining lease ls
ordinary, depletable Income for the lessor. The lessee must capltallze the payment for deduc-
tlon through cost depletion. (Remember that percentage depletlion Is avallable In any event and
Is probably greater than cost depletion; accordingly, cost depletion Is usually of [Ittle
value). Additionaliy, when computling percentage depletion the lessee must annually reduce hls
depl(etable gross revenue from minlng by a pro-rate portion of the bonus.

Over the economlc |ife of the praperty the lessee wlll not be able to compute percentage
depletion on an amount of gross revenue aqual to the bonus pald. A lease bonus may be payable
In Instal Iments, but wlll be Income to the reciplent Immedlately [t the promise to pay Is

freely ftranstferable. The result Is the same even though the recliplent uses the cash method of
accounting.

A production payment pald over a perfod of tIme In a transactlon where a royalty contlinuas
for the economlc |ife of the property [s a lease bonuss This [s true even though the transac~
tlon 1s termed a sale and tit(e to the property passes. For example, title may pass after a
number of years or a specifled amount of money has been pald, while a smaller royalty runs
forever. Thls Is not a deslirable resulf for the lessee. The only way to avold "lease bonus”
treatment Is 1t a knowledgeable miner would conclude at the time the transactlon Is made that

85% of the known future economlc production ot the property In fact will not pay out the
production payment, In thls case the current RS position |s that the productlon payment Is
actually a royaity because payment of the full amount I1s In doubt. Thls wlll change the

Instal Iment payments from a lease bonus to an ordinary royalty whlch Is deductible by the
lessae.

in contrast to a l[ease bonus, a delsy rental Is deductiblie by a lessee, and ls non~
depletable ordlnary income to the tessor, A delay rental is deflned as an amount pald for the
privilege of deferring development of the property, the payment of which can be avolded by
abandoning the lease or by elther beginning development or productlon.

A minimum royalty [s generally any payment which ls not a lease bonus or a delay rental.
Slnce the standard minlmum royalty |s recoupable from or credltable agalnst future productlon
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royaltlies, the lessor-payee may take depletion. If the minimum royalty Is not totally recouped
by future production, then a proportionate amount of depletion will be recaptured when the
iease Is terminated.

After October 29, 1976 the tessee of a minimum royalty Is subject to two tax provlisions.
Flrst, the minimem royalty generally s deductible when the mineral against which the royalty
is recoupable Is sold. Second, If the annual royaltles are substantially equal over the |lfe
of the lease, or for at least 20 years In a longer lease, then the lessee may deduct the
royaltles, The amount of the current deduction will also reduce future gross revenue from the
property as a base for percentage depietlon. In the tax return of the first year of payment of
a minimum royalty the lessee must make a permanent election to deduct currently or to defer
deduction for all propertles which meet the requirements ot the 20 year provislion. While the
specitics of minimum royalties vary, and in some cases the tax treatment as well, generally I+
Is advisable to currently deduct a minimum royalty.

AR payment for exploraflon rights on a lease differs from a Shooting Option. An explora-
tion right is for the use of land - the operator purchases the right fo explore for a period of
time. The [andowner recelves non-depletabie rent whlle the operator has geologlcal costs. A
Shooting Optlon allows the operator to acqulre a mineral l|ease at a speclfled cost If explor-
tion Is successful. |f the lease Is not taken up, non-depletable ordinary income results for
the landowner and geologlcal costs for the operator. |f a lease Is taken up, then the land-
owner has depletable lease bonus whille the operator has a capltal Investment In the {ease.

Exploration may take ptace on a mineral clfalm. It would appear the payment for an explo-
ratlon right would be depletable ordinary income. |f the payment is for a Shootling Option, the
character of the Income would appear to depend on the nature ot the underlyling agreement, I.e.,
Iease versus sale. The treatment ftor the operator would be the same as above.

A production royalty should be distingulshed from a net proflts royalty. A production
royaity Is paysble by the |essee regardless of hls expenses and Is expressed as a percentage or
fractlion of total mineral produced. In contrast, a net profits royalty Is payable only if the
lessee makes a proflit.

The accounting methods used for a net proflts royalty are cruclal, for Instance, how much
adminlstratlive overhead may ba charged to the property? Development costs? Purchase price ot
equipment? TYhese should be deflined In the orlglnal agreement, and can change the value of the
net profits royalty dramatically. The same questions apply to any joint operation.

In a purchase, lease or Jolnt operation a miner acqulres a8 dlrect Infterest In mining
property. However, through a corporation or partnershlp an Indirect Interest may be acquired.

Generally, a miner should be reluctant +o put any mineral property In a corporation. Thls
Is because of the double taxatlon Inherent In corporafions, and the fact that royaltles are
personal holding company Income, Thls means that corporate tax must be paid upon rayaltles
recelved, and the after-tax cash from the royalty must be promptiy paid by the corporation as a
dividend to avoid an addIitlonat 50% corporate penalty tax. Of course, dividends are not
deductlible by the corporation and are ordinary income to the shareholder. Therefore, In
addition to the corporate income tax (above) a turther Individual tax of up to 50% Is due. The
comblnation of these two maxImum tax rates |s approximately 758 when Alaska corporate taxes are
consldered.

A partnershlp avolds a double tax as all Income Is taxable to the partners, and any losses
sre deductible by the partners. AddItlonally, a partnership offers great flexibllity for joint
operatlons. In many [nstances, a situation which In joiat operations resuits In taxable Income
or loss of deductlons wlll In a partnershlp be non-taxable or preserve the deductions. A
salary may be pald to one or &l | partners which |s deductible by the partnership. A worklng
partner should never enter Into a partnership without dlscussing thls provision with Investing
partners. However, the flexIbiilty of a partnership also leads to complexIty; therefore, a
wrltten partnership agreement and sophlsticated tax advlsors are requirements.
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In summary, wlth an Increase in minlng activlty In Alaska and Increasing IRS scrutiny, the
above Income tax provisions are Important to mliners who are transferring mineral Interests or
who are combining forces wlith Investors or other miners. Whlle the complexlty of the above

provisions creates traps for ‘the unwary, & flexIblllty whlch Is unusuval In Income taxstlon Is
also provlided.
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POTENTIAL FOR IMPROVED PRODUCTIVITY

Chrls Lambert, Head, Dept. of Mineral Engineering
Universlty of Alaska ~ Falrbanks

My mining experience Is entirely In the fleld of productlion and Industrial englneering.
Nothing succeeds |lke production. People might ask, "What did you produce today?®, but very
seldom ask, "What did it cost you today?" ’

Production solves a lot of problems. | have spent hours calculating budgets and operating
costs, primarlly because | was asked to. | have found that when one Is able to spel| out
speclflcally how the mining plan Is to produce that ore, then and only then Is one able to
specify what the operating cost, that Is suppiles, parts, and capital, wll] be. It Is futlle
to try fo do It otherwlse, yet many of the larger companies calculate costs before the mining
plan 1s specifled for the simple reason that accountants step In and do thls work automatical-
ly. Thelr Ignorance does not deter them In the least. |t is necessary to work out an oper-
ating plan In detal!l before comlng up with a good estimated cost, and before one has a handle
on the productivity or a way to control costs.

it Is not so Important to know what labor costs per hour, or what supplles cost per unift,
but rather what the unlt cost of your product Is In terms of the labor and supplles. The cost
per unlt Is a functlon of productlivity.

Two very Important factors In mining which we will discuss are: 1) dllutlon and 2) recov—
ery. !n the case of lode mines, dllution has run a lot of mines out of business. There may be
an excellent mining plan on paper, It may actually get |ip service; but, 1t It Is not pollced
adequately, It there is not some sort of reward or penalty connected with the control, then the
quallty of the product when It hits the mI!| will not be what It should be. There was an
embarrassing sltuation of that type recently here In Falrbanks. The evidence Is still to be
seen.

Ollutlon In placer mining Is not too Important, except when mining beyond the cutotf
1imits. One doesn't want fo put plaln gravel through the box — that gravel should have gold
In If, and it should have gold in profitable amounts

The next factor Is recovery. Thls toplc has been an Important part of most of these
conferences. Recovery represents the dollars In placer mining, but It must be put [n perspec-
tlve. We must also contrast recovery with throughput or production. Is It proflitable to
recover the smaller fractions of gold on a particular creek?

As Dlrector of Industrial Englneering at the Nevada MInes Dlvislon of Kennecott, | have
had to battie wlth recovery problems. While open-plt mining In an area that had previously
been block-caved, the sulfldes had an oxide coating that played hell with the mlll. Recovery
dropped. The only way to recover the suiflde was to recover pyrite also, which wasn't good for
the concentrate grade.

Try as we would by the book, we weren't getting enough bllster copper out of the smelter
to pay expenses, The laboratory could not find ways to Improve the recovery. So, belng the
duymb miners that we were, we Just shoved material through the mIll. A very low grade of
concentrate came out, but we did get copper. Our penalty of course, cost wise, was that we had
to put on Ilne an exira reverberatory furnace. That resulted In bllster copper, the tonnage
In a cost per fon equation, and the fonansge put the division in the proflt column. Certalnly
the grade of concentrate suffered, but we did what we had to do, and 1t was throughput that
saved the day.

Many placer deposlits may be In the same position with regards to recovery versus fthrough-
puf. The -100 mesh gold Is often present In quantities of 25 percent or less, depending on the
locatton, |f one Improves thls recovery of =100 mesh gold signiflcantly, It may yield a 5-12
percent overal| Improvement. How much willl thls Improved recovery add to your proflft? If ]t
requires compllcated additlions to the slulce box operation or a separate material handlIng
step, the Increased costs and resultant downtime may erase these profits.
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Let's look at throughput and compare !ts possible beneflts with the possible banetits of
Improved recovery In a hypothetlcal example. Assume the ground runs 15 cents per square foot
of bedrock, wfith gold at the old price of $35 an ounce. At todays price of $350 per ounce,
that's $§675 per yard of grave! [f the pay grave! |ls six feet deep. |f one puts {50 tons an
hour through the slulce box; for 10 hours a day for 90 days and mu)tiplies that by $675, that
Is $911,250, or 2600 ounces. 2600 ounces dlvided by the 900 hours and the $350 comes to
$1,000 an hour, $1,000 an hour Is qulte an expensive oparaticn, Every hour the mine Isa'ft
running, and running at Its optimum flow, we are losIng part or all of that $1,000.

[f we compare thls wlth saving 8 percent through better recovery we flInd that the 8
percent Is equlvalent to 72 hours of operating time (8% of 900 hours). So, by preventing the
loss of 72 hours In the season, one has achleved &8s much as possible wlth Improved recovery.

Elight percent of our 150 tons an hour; Is +12 or =12 tons per hour. Every property ls
dl fferent, of course, and every Indlvidual Is dlfferent, but, | would suppose that most placer
miners, belng miners rather than mlll men, can Improve thelr mining, or productlon easler than
thay can recovery. Someone wlth more time and experlence can solve the recovery problem. This
Increase In productlon Is something | do think most miners are capable of achleving.

Let's examine a few productlon factors. There Is always a better way. Most of the points
| wll!l make are obvlious, yet | think If some of us look back we wl|| sea that we have made
these same mistakes., Be puncfual as to your starting and quitting fimes, and work continu-
ously. Starting at 6:00 or 7:00 doesn't mean Just getting out there. 1t means that water Is
actually flowlng and that gravel Is moving and the wheels are golng around. Thls must happan
1§ you want to achleve your 1,000 hours In a cseason. Plans must be made to anticipate what meay
go wrong so that when you are ready to start the water flowlng, nothing Is out of fuel.

Lunch Is another sltuation. |f shutting down far {funch fits well Into somethlng else,
Ilke lettling the water bulld up, plan It that way. B8ut don't lat lunch lose part of that
target, 1,000 hours a season. | was reading In a article recently that the Japanese did not
operate through lunch [lke most Amerlican factorlaes, but toock thelr lunch perlod and relexed.
The equlpment was ldle on the theory that, having an unquallfled person operating a piece of
equlpment deterlorates the equipment and 1+ would not be operating at capaclty. However, |
think that cperating while the regular crew takes short lunch breaks [s the best way.

Another ls the business of golng to town. As a boy | can remember peopie golng to town
from the farm for this and that. This can eat up an oparatlon Yoo. To reach that target of
1000 or more hours everythlng must be on the property bafore starting to oparate, An oparating
plan is necessary, to know exactly what supplles must be avallable.

First and foremost In consideration (s mine planning. [ belfeve that planning in a piacer
oparation should be at least two years ahead. One should plan for the season comlng up and the
next two seasons. Things are not statlc, but happen every season. Opportunltles present
themselves, adversa condltlons wlll occur and you may change the second year plan when the
first season Is over, Plans are based on facts: depth of cover, stripplng needs, locatlon of
the stream, and dozens of other factors. After the completlan of & season one can retlne the
mine plan for the up coming one. A contlpuous mining plan Is necessary to estimate the |lfe of
the creek beling worked.

Use your Imagination when mine planning. Can [t be mlIned hydrautlcally? When will equlp=
ment and supplles be needed? What prlority shouid be placed on the materlels being frelghted
to the mine. What Is the |ife of the mine? How long wlll your Inltial equlpment sufflce? |Is

your slulce box or pump time consuming and awkward to move? Where Is the box golng to be at the
staert of this season, at what polnt Is It golng to be moved? If It Is to be moved, fiqure In
advance what |s golng to be gained by moving It versus what wlt]) be lost wlth extra machlne
time, especlally the costs of bufldozlng longer distances. There [s a fradecoff and It must be
consldered well ahead of time. Other factors lnclude talilngs dl!sposal and the locatlon and
slize of 8 dam. Water |s the bloodllne of thls businass, one should plan well ahead to make
sure that the strippling operatlion and the gravel operatlion do not Interfere with the locat(on
of the water 1lne.

These plans requlre facts that you may not have ready access fo. What wlll be your
equipment avallablllty? How much down-time can be expected? Do you have records to gulide you?

49




Have you accounted for time needed to fuel lubricate and Inspect the equipment? Equipment
availabillty to me means a machine is out there operating. Maintenance people may define I+t
differently: |If it's out of the shop, it's avallable. This does not take Into account the
factors that may cost us our profit.

You should be aware of how much time It takes thls equipment to do a given job, what the
supply costs are and what the operating costs in performing a certain job are. Not just moving
gravel, but all functions. Get a handle not only on operating costs but capital costs. The
capital cost of a machine divided by the years you're going to operate it will give you the
capltal cost per year, Consider the tax laws. |f you can take depreciation early, you gain on
The time value of money. The new tax laws allow faster depreciation. Again you must determine
your capifal cost per ton of gravel handled or ounce of gold mined. That's just as much a part
of your operating cost as fuel or anything else, and must be looked at in that way.

You don't want any surprises durlng the season. |t would be to your advantage to outline
a8 plan of action for even the most unl|lkely problems that could occur. Thls premeditated
problem solving would no doubt prove time saving, and therefore a cost benefit. Once thought
out, your plan of actlon allows you to approach problems quickly. Keep maintenance records,
they will lead you to such things as: the capabl| ity of your equlpment, operator caused damage?
How can we correct that damage? Every piece of equlpment has a power train and the power traln
has a weak [(nk. [t's goling fo break down. Your equipment s designed to do so much, and you

have to learn what that Is. | think that beefing up Is Iimlted to such things as hard sur-
facing and changing teeth and a few things |lke that. |f you overtax the equipment, you're In
for trouble. Your records will tell you the capabillty of the equipment. |f you don't |lke

that plece of equipment, [t's time to change.

Once you know what volume you plan to put through the sluice box, the object Is to get
that volume contlinuous!y. What feeding mechanism do you need? What type of pushing? How many
dozers? What distance can you doze? You should have this Information and you should apply [t
to Increasling your productlion, because that Is part of the Job of operating and servicling a
slulce box. :

Cleanup is another operation that you need to examine. You can spend hours slitting back
and admiring your work and | know your cleanup must really glve you a thrill, But, It also
shuts down the operation, and you sliould have a cleanup desligned to take up as few hours as
possible.

Let's look at cutoff grade. | know thls Is a difficult problem and that most of you
consider it In laying out your cuts. Suppose that 1500 ounces of gold Is required to pay all
the expenses of your operatlon. That 1500 ounces divided by the tonnage sluiced In a season
gives you the ounces per ton. Any gravel containing less than that Is waste. [t may glitter,
but it's not gold to you. This |Is merely gravel that's got gold In It. It's not gold ore,
because your slulce box has to have a certaln amount of gravel containing a certaln amount of
gold to make It a profitable operation, You wouldn't run barren gravel through It for the fun
of it, so why do It when the operation is golng on, Just because It contains some gold. It may
be difflcult to acquire this information, but |If you have reason to belleve the gravel Is
signiflicantly below the cutoff, call 1t waste. Slulcing It will only [ncrease costs and reduce
the opportunity of making a profift.

Summary

First, there's a production function. That's very simple: ore Is coming up the shaft, or
gravel 1s going through the box. Anything less than that is not production. Without produc=-
tion there Is no return on Investment. Second, [t takes a lot of service to keep a plece of
equipment going. Thls costs money, but you must keep It going.

Next |s the delay function. Down time of one particular dozer may not seem too Important,
but you must understand how It equates to so many minutes of down time to the box. Try to
understand the reiationship. The obJect of course [s to reduce the delays and make the service
as effliclent as possible. All this will lead to more meticulous and flexible planning. Keep
an open mind continually, have plans that you can adjJust, keep records.
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One of the most Important concepts, that affects alil of the above, |s motivatlion. What
has motlvated you to take these risks? You have people worklng for you. They may be stran-
gers, or trlends, or relatives, but they must be motlvated to work. They're there for only one
reason, thelr own self Interest, They'l{ work for you only [f you can tickle that self-
Inferest of thelrs and make their tIme worthwhile. They!'ll work for you willlngly, they'll

eppreciate you and you'll appreclate them.
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THE FLAT OPERATION
AND
UNDERGROUND MINING POSSIBILITIES WITH THE MISCO-GIANT
) John Mlscovich
Miner and Mining Consultant

The Golden Horn mine, at Flat, Alaska, Is located 8 mlles from [dltarod. The placer
operation is adjacent to a monzonlte intrusive. Our deposit consists ot gold and silver,
scheelite with high grade gold and tungsten values, cinnabar with high grade mercury, zlrconlum
with some hafnlum, stibnlte with hlgh grade gold, and lesser amounts of chrome and nickel. The
metal lurgists and geologlsts can flgure that one out!

l utillize a 980 C toader, a 3/4 yard backhoe, an 8 KD caterplllar tractor, a pump, and a
washing plant of my own design, Misco-Glants are utllized to feed the plant and strip the muck
and overburden.

The front-end |ocader transports materlal to a hopper. A glant with a four inch nozzle,
and about 2500 gallons of water per minute deslImes and washes the materlal across the grilzzly.
A punch plate deflector keeps the oversize material on the grlzzly. The coarse material goes
across the grizzly and Into a separate section of the sluice box. Three to flve hundred yards
of materlal are handled per hour wlth This operation.

| bullt the grizzly about six years ago. My son can easlly operate the monltor as [t Is
very easy and safte, | feel 1t {s very Important to have a man who can visually control the
slulelng operation.

We operated In the Ruby Mining District for a number of years up untll 1958, During that
tTime we moved several million cublc yards of overburden, with the Bering Sea as a settlling
pond.

The permafrost was up to 100 feet deep. The glants were oparated automatically on a pre=-
set pattern. The water was directed agalnst the top of the bank of permafrost. |t was not
necessary for the glanfts to run vertically, only horizontally, As the warm water ran down the
permafrost It melted the lce and washed out unfrozen areas. The glants had 2 1/2 inch nozzles
and operated wlth about 300 pounds of pressure. A Murphy diesel pump brought the water from a
dltch line., A fremendous volume ot material can be removed In a 24 hour day.

There are many, many places In Alaska that can use glants, In a recyclie system, to cut
down the cost of overburden removal In comparlison to rippers and cats. Permafrost removal Is
somethling | have spent a |!tetime around and ('m faml!lar with it. In my opinlon, noone Is
going to succeed In Alaska while using mechanlcal equipment on permafrost, even wlith $300 or
$500 per ounce gold prices.

The hydrauflc giant was developed In 1870 and remained unchanged for about 75 years, In
1946 | developed the Intellegine, which Is now trade marked Mlsco-Giant. Varlous sizes of this
glant are used In siuiclng operations, as flre-flighting equlipment, In a number of large scale
hard rock mining operations, as an important part of our missle program, and in the Vietnam War
to knock out snemy bunker systems along the rlver banks.

Underground Mining Possibilities with the Misco=Glant

In 1958 | esslsted In an experimental program to hydraullcally mine uranium bearing sands
In Colorado, at a depth of 160 feet. The ore body was 10 feet thick. A four Inch Misco-Glant
was used as a submarged cutting tool to break up and slurry the ore body. The glant was
{nverted and remote controlled In a steel calssion shaft 36 inches In diameter. The experlment
was successful, however the water also saturated the non-mlneral sands above the ore horlzon.
This resulted In a dllution of the uranium bearing sands with waste materlal and made the
system Impractical.
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In later years the Misco-Glant was also used In an attempt to mine ol | saturated sands
near Bakersfleld, Californta. The system was reasonably successful, but the operation of a
high pressure jet In a submerged sitfuatlon was Impractical. | then direscted my attention to
the use of jets In a dewatered excavatlion, with visible control.

The future of Atlaskan placer mining lles In deeper ground. The more shallow creeks are
becoming extinct, and after hearing Mr, Spencer of the E.P.A. talk, | Think they wiil become
even less usable. | feel that the time Is right to experiment wlith underground hydraullcking
of deep placer gold deposlts.

Flgure 2 is a schematlc of the "Mlsco-Glant" underground miner. |t was Initlally deslgned
for ol! sands excavation and processing. The drawlng generally shows the calsson and equlpment
that would be used In The process for excavating oll-saturated sands.

The general Idea ls to supply a hligh-pressure water source to the three Misco-Glants and
the two Misco-Jet Pumps, You wlll note we have a co-axlal deslgn whereby we can rotate the
nose-cone with three oll hydraulic motors a tuill 360°. Thls 360° rotatlon is made possible by
Installing the water pressure |ine and slurry dlscharge |lne In the center of the caisson and
using swivel jolInts to separate the Inner water pressure from the outer slurry llne com=-
partment, These swivel JoInts are manufactured by Chlksan Co. of Brea, Callfornia, Dlvision of
F.M.C.

The nose-cona assembly Is also attached to the maln calsson by a swivel joInt and rotated
by three hydraullc ol] motors whlch drive a pinion on the ring gear.

The slurry pump Is mounted on a recelving tank and the suctlon 1s equlpped with a priming
Jet at the Intake. The recelving tank Is suppllied by a MlIsco=-Jet Pump and the water pressure
Is supplled to the hydraullc |1ttt nozzle through the outer compartment. Proper valving for
proportioning the water supply [s Installed on the main |lnes and remote controlled.

The three Mlsco-Glants are mounted on a dolly which supports the assembly when extended
outside the Calsson by cylinders. A swlval JoInt allows for any movement in elevatlon as the
Tri-det system |s operating or when moved takes any twisting motion off of the four cylinders.

When the calsson has been |owered Into 1ts excavated shaft and readled for hydraullcking,
gate Is opened silghtly to allow the Jet stream to penetrate the oli{ sands on the outside. As
soon as a forward cut [s made of several feet, the gate ls opened a few more Inches exposing a
ple~-shaped cut Into the sands. As soon as the gate [s opened far enough for the fwo slde
Misco=Glants, they Joln the vertlical mounted Mlsco=Glant In the hydraullcklng procedure. The
slurry flow enters the nose~cone through the Grlzzly classifliers around the nose-cone. |f
materlal that wlll not break up readlly accumulates around Grlzzly, sink jets are started and
bore vertical holes for the heavy, hard obstacfes to slnk Into.

When the three Misco-Glants have clesred an area 360° In dlameter around the nose-cone and
the pressure is not effectlve for slurry recovery, the flange on the water feed cyllnder Is
dlsconnected and a spool Inserted in between the MIsco-Glant supply flange and swlvel Joint
Spool axtenslons are added between the cyllinder connectlon and the tri-jet manlfold on the
dolly. The controfs for such &8 system are deslgned for manual and seml-automation on the
Misco-Glants. Television remote control to the Calsson platform al lows visual Judgement In the
plt area and also In the Calsson nose-cone.

The slurry pump motor can be of} or electrlc. The nose-cone roteting motors are ol |-
operated, as well as the Mlsco~Glant swlvel Jolnt drives. Remote control valving for all high=
pressure water clrcults are oll motor-operated.

The voiume of water for the three Mlsco-Glants varles depending on the inflow of liqulds
from the sands. However, we wll| assume 500 gallons per minute through a 1" dlameter oriflce
at 300 ps! as an effective worklng volume and pressure to break up the sands. Three Misco-
Glants require 1,500 gallons per minute.
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The hydraulfc 11¢t nozzle, 2=1/2" 1n dlameter, requires approximately 65 psi to slevate
the 1,500 gallons of water from the sump to the slurry tank. The slurry pump primlag and
agltafing nozzle In tank require approximately 300 galions par mlnute at a low pressure of 10
to 20 psl.

The system requires a slurry pump that has & capecity of epproximately 5,000 gpm. We do
not show a serles system which would be required to pump the water and oll sands to The surface
when depths exceed the range of single-stage slurry pumps.

While we have shown the system qulte compact In a nose-cone deslign, the elevatlon between
the slurry tank and the MIsco-Jet Hydraullc L1#t could ba Increased to 30 feet [f so deslred by
Increasing the |1ft nozzle pressure to 100 psl.

These drawlngs are for the purpose of estabiishing a concaept only. Your engineering
studias wll | undoubtedly bring forth many constructive ldeas to add fo such a system. For that
reason, | prefer not to “treeze® my thinking on 2 drawing with all the detalis uhtlil | learn
more about the probiems of hydraul lcking sands.
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SOME POTENTIAL TECHNIQUES FOR USING AERIAL PHOTOGRAPHY

J.T. KlIne
Alaska DIvislon of Geotoglcal and Geophyslcal Surveys

There are many kinds of alr photos and remote sensing formats avaliable for use by the
prospector or professional geologist. Thesa Include satellite Imagery, skylab, and side-
looking alrborne radar. Even alrborne geophysical surveys can be considered a type of remote
sensing format. All! have advantages and disadvantages. Many require manlpulation by computers
to obtaln compiex model ing programs. Some of these technlques, while very interesting and
exciting, are expensive and not readlly avallable for direct appllication by most prospectors.
It requires a speclallst to make coherent sense out of much modern remote sensing data due to
Its complexity and sophlstication.

Aerlal photographs remaln the most wldely useful, accessable, and easy to understand form
of remote sensing. Thelr interpretation Involves retatlvely straight forward recognition of
visible surface features on earth. They do not normally requlre extensive decodlng or computer
enhancement. Often thelr Informatlion or thelr message Is Intultively obvlous even to the newly
tnitiated user.

Aerlat photographs have been used for decades as valuable tools for dellneatlng geofogic
features of Interest. At the state geologlcal survey they are used almost dally as an ald In
resource mapping. They glve us a very raallstic plcture of what Is on the ground and how
features on the ground collectively relate to each other. Since they are statlonary and
lasting we can study photos to derlve a coherent geologlical picture of an area. Thils is
somethling that Is often dlfficult to do when on the ground with a |Imi{ted perspective or from a
moving alrcraft, where perspectlives are caastantly changlng. Such features as faults, dikes,
Intrusives, structural trends and changes |n bedrock )1thology are commonly discernible and
thelr approximate IImits can be mapped by an experlenced Interpreter. Aerlal photographs are
especlal ly useful for mapping surflcl2l deposits derlved from streams, mass wasting, shore-
lines, glacial processes, and wind. These deposits are generally recognlzed by torm and
position. Commonly a good guess can be made as Yo thelr thickness and source. Dolng this
takes a |1ttle practice and requlres fleld checking. In fact one of the cardinal rules of good
photogeologlic mapplng Is that It must be extenslvely fleld checked on the ground by dlgging
test pits or other avallable subsurface data to verlfy a prellmlnary Interpretation. Even the
best photolnterpreters are occaslonally fooled by look allke or Indlstinct landforms. The more
spot checking that Is done, the more adept the geologlst or prospector becomes In Interpreting
subtleties of the terraln. WIth aerlal photographs we are Identlfylng units of common origin,
or blocks of ground contalning simllar materlal, and distinguishing these unlits from
surrounding ground. To be 100% sure of a glven unlt, we must dig Yest holes,

The proper use of aerlal photographs can be an extremely beneflclal low cost tool for
exploration geologists and prospectors. The amount of Information to be derlved from photos Is
large given a basic knowledge of thelr use and a few simple tools.

Most aerlal photographs are taken In sequentlal |lnes such that each successlve photograph
overjaps the prlor one by approximately 60%. In addltlon, ad]acent |Ines overlap about 10§ to
Insure complete coverage. These |lnes are ldentifled by several sets of numbers. The mlssion
number Jdentifles a serles of fiight (Ines teken by an alrcraft during a single mlssion. The
frame number whlich usually advances by one wlth sach successive frame. Other numbers often
Include the day, month and year taken, and the altltude. Most of the aerlal photography
avallable In Alaska has been |[ndexed by quadrangie. The Indices are mlnlature verslons of USGS
1:250,000 quadrangies showling the orlentation of f(lght [Ines and their coverage wlth mission
and frame number indicated. These Indices are used Yo locate and ldentlfy photos covering the
area of Interest,

There are several types and scales of aerlal photographs avallable to the public. Some
are flown and preduced by various government agencles Including the Natlonal Oceanlc and
Atmospherlc Admlinlstratlon, the Buresu of Land Management, the U.S. Forest Servi(ce, U.S. Navy,
U.S. Coast and Geodetlc Survey and most recently NASA, There are also prlvate companles, some
based In Alaska, whlch have the capabllIity of flylng custom aerlal surveys at almost any scale
and In a varlety of formats.
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The formats most commonly available to the publlc Include black and white, false color
Infrared and natural color. Extensive black and white photography was flown In the |ate 1940's
and early 1950's, for a large percentage of the State, at a scale of 1:40,000 (approximately 1"
=2/3mlle), and was used by the U.S. Geologlical Survey and the military in the production of
topographic maps. Prints of this type can be ordered from the E.R.0.S. Data Center In Sioux
Fills, South Dakota or from the U.S.D.A. aerlal photography field office In Salt Lake City,
Utah,

False color near Infrared photography covering most of the state has been flown recently
by NASA using U-2 alrcraft, It Is avallable In 9" x 9" print or transparency format at a scale
of about 1:62,000 (1" # | mile). The photos are excellent wlth very high resolution and
contrast and are capable of being eniarged by at least 4 times with minimal loss of resolution
In most cases.

Natural color Is the least common format In terms of the percent of the State covered. |+
Is avallable for selected areas from private vendors, very IImited coverage has been flown by
government agencles.

Other scales of photography with less extensive coverage In Alaska are 1:120,000,
1:20,000, 1:10,000 and varlous other scales flown at low level for very speciflc purposes such
as forest Inventory, or construction alignments,

In Falrbanks, an archive contalning much of the recently flown Imagery of the State, and
an extensive collection of Indices showing the many types of remote sensing data avalilable Is
located at the Unlversity of Alaska on the 5th floor of the Geophyslcal Instlitute. The
northern remote sensing |ibrary has the most complete publlic collection of satelllte Imagery
and aerlal photography of Alaska In the State. |f you are interested In viewing or obtaining
aerlal photography, | encourage you to avall yourself to the services of this |lbrary and its
helpful staff. They will be happy to assist you In locating Imagery of an area you are
Interested In and will be glad to place orders for It from the many sources which | have
mentoned.

When using aerial photographs, one must reallze that a scale and format should be plcked
which best sults the need. |f one wants to look at relatlionships between features over a very
large area, then smal! scale high altitude photos In which each frame covers 300 or more square
mlles may be the best cholce. However, If one wishes to concentrate on a stretch of creek or
beach which he wishes to Investigate for placer potentlal, he may want the greater detall and
resolution of large scale lower altltude photographs In which each frame takes In 80 square
miles or less.

The next cholce to make Is whether to obtaln false color Infrared, black and white, or
natural color. Each type has dlstinct advantages and dlsadvantages. |+ may, In some clrcum=-
stances, be good to have both., An exampie of this was Illustrated to us recently while mapping
In the McGrath B-2 and B-3 quadrangles. Dlke swarms, which are highly visible and easy to map
on black and white photos, are Indistinct or Invisible on color Infrared. On the other hand,
unconsol Idated surficlal materials, such as glacial till or bench gravels, are often easler to
distingulish In false color as vegetation differences resulting from various soll conditions are
vividly contrasted. Llkewlise, major faults In an area are someftimes more dlstinct In color
format and at other times show up better In black and white. As a result we use both formats
to gather Information,

Finally, and perhaps most Importantly, overlapping coverage of the entire area should be
obtained In order to take advantage of stereo viewlng. By overlapping coverage, | mean that an
area of Interest should be represented on at least two sequentlal photos which look at the same
objects from different angles.

| commonly have people ask me questions about an area they are Interested In who produce
only one aerlal photograph covering that area and | always ask them If they have the photos on
either side. Thelr response all too often is that they only took the one photo centering on
thelr area or property, because they weren't Interested in adjacent areas. They dldn't under-
stand that overlapplng coverage |s necessary for optimum I[nterpretation.
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With overiapplng coverage and a few simple tools, one can see vertical relief and delln-
eate features such as benches, beach berms, or abandoned channels and get a fee! for thelr
relative hefghts and/or thicknesses and how varlous features In the scene relate to one another
In thres dimensions,

The princlple tool for three dimenslonal vliewlng (s a stereoscope. Simple ones can be
purchased at relatively low cost. for preclsion measurements or for the convenlence of viewling
a larger area more expensive steresoscopes are avallable. The small pocket types are used most
for field work. Some geologists even prefer to use them In the offlce. The more sophisticated
models have focusing occulars and prescription glasses are not needed.

Stereo allgnment requires two adjacent photos that overlap In the area of Interest. Find
the same easlly recognizable landmark on each photo and separate them on a table so that the
landmarks or conjJugate points on ad]acent phcotos are about as far apart as are the centers of
your eyes, Be sure that the photos are In The proper sequence and properly oriented. Place
the stereoscope over the photos and look stralght down so that your left eye Is looking at the
mark on the left photo and your right eye Is looking at the same landmark on the right photo.
Adjustments are usually necessary at flrst, but the comblned Image you see should be In stereso
much |lke lcoking through an old stereoptican or vliew master., It may be necessary to bend up
the edge of one photo so that Images beneath [+ can be viewed.

It Is orten deslirable to make marks or draw boundaries around unlts that can be del Ineated
on photos. There are saveral good ways to do this. One is to tape a sheet of clear acetats
flim to the photographs and record features with a flne point waterproof felt tlp marker a
drafting pen and Indla ink deslgned for use on acetate. |f the Ink beads up on the acetate a
drop of llquid detergent added to the Ink bottlis will sometime help.

Once the unlts of Interest have been dellneatsd such as benches or floodplaln gravels,
thelr area can be measured. |f approximate thickness of a unit Is known the yardage can be
roughly calculated. Other uses for alrphotos might Include the locatlon of old worklngs. The
old burled beach (lnes at Nome can be traced desplte the lack of natural surface expression by
the presence of prospect plts and mining cuts. By connectlng these pits, It Is possible to
trace the anclent shore |Ines now burled beneath & blanket of glaclal deposits and vegetatlon.
Simllar technlques are sometlmes used In the Interfor to trace old pay streaks which were drifft
mined. O01d dIsturbances of the ground sometimes glve rise to anomalous vegetation patterns
which are visible on photos.

Stereo photographs can easlly be made wlth hand held camera and any avallable flIm format
from black and white prints to color slldes or polarold prints. These can be made on the
ground of cuts or trenches or from an alrplane or hellcopter. The principle Is much the same
as that employed In vertical aerlal photography. One moves between pictures so that your
angle ot vliew changes, while remalning about the same distance from the subject to keep the
scale constant. A 3° - 5° change In the angle of view Is all that Is necessary. The more one
moves between each picture In a stereopalr +the more exaggerated the stereo wltl be. An
Interesting technique for taking a stereopalr, allowing It to be used as a page (n ones fleld
notes or as a sketch, Is to use a Polarold $X-70 or other "Instant™ camera.

59



EXPLORATION METHODOLOGY FOR LARGE SCALE PLACER DEYELOPMENT

Thomas Albanese
Resource Assoclate of Ataska, Inc.

The earliest prospecting In Alaska was accomp!lshed through the use of random hlt-and-mlss
shafts dug ¥o bedrock. This was a very expensive and time consuming procedure and was soon
superseded by the Infroductlon ot the churn drilll. The churn drlll has bean the standard
prospecting Yool for over flfty years.

Over the past few years, several types of drilling rigs have besn developed and modlfled
for use In placer exploration. For our purposes we have declded to use a Hawker=-Sidde|ay
resonant drill, commonly referred to as a sonic drlil, mounted on a Nodwell carrler. This Is
palred with a Bombardler track vehlcle, which Is used as a tool and welding unit In addition to
haullng samples to the panning statlon and switch crews at shift change. The 4drill assembly Is
shown In the followlng photograph (Photograph 2).

This drililng set up has proven to be satisfactory and offers several advantages. Flirst,
high modllity Is achleved by concentrating all dril| meterlals on frack equipment, greatly
decreasing the downtime due to moving and hole setup. Second, the sonlic drill| has shown an
extraordinary abllity to "make-hole". This Is particularly important In our present work [n
the Ruby dlstrict, where the gravel sectlon and paystreak bears no relatlionship to the present
topography. A large amount of drill footage 1s reguired In order to adequately evaluate the
placer reserves. Flnally, the quallty of the sample recovered by the sonlic dril| Is the
decislve factor In using thls system. A virtually perfect six Inch diameter core of the
overburden, gravel sectlon, and bedrock Is obtalned. i+ 1s falrly obvious that this Is a much
more representative sample than avallable for other driilling systems. In additlion to providing
an accurate sample, a core can be used to evaluate mining parameters Inciuding: Ice content,
contlnulty of permafrost, gravel sorting and gold distribution, bearing strength and the eass
with which the bedrock can be ripped.

The drlli s run by a driller and a driller's helper. |t I|s backed In a premarked
locatlon, the tower raised, and the Jacks set and leveled. The driller proceeds wlth drilling
while the driller!s helper |s responsible for plpe handiing. A repetitious system of drllling

and plpe handling Is undertaken untl! bedrock I|s reached and rotation of the toollng Is slowed.
A three to five foot plug ot bedrock (s taken. The vibration Is turned off and the pipe Is
pulled out of the ground. When each section of plpe Is pufled to the surface, the collar Is
broken, head tIllted outward, vibration turned on and the core removed. In the grave! sectlon,
thls core Is bagged 1n 1-1/2 foot Increments, as shown In the following photo. (Photograph 3)
These bags are tled, labeled, and dropped off at a central panning faclllty durlng shilft
change.

At the panning statlon, the semples are welghed, measured and then sllImed prior to proces-
sing In a Denver Gold Saver. A Long-Tom Is located at the end of the Denver Gold Saver's
riffles. After each sample has been processed the riffles are panned and evaluated. The Long-
Tom Is panned affer the completlion of sach hole for a cross—check. The concentrate Is drled,
magnetlte and cassiterite are removed and the gold Is then welghed. The gravel tenor can then
be estlmated for the hole and used toward reserve evaluation,

In many cases, drllling Is nelther required nor adequate In the evaluation of potent]al
placer ground, In the case of our 1981 MlInook Creek operatlon (run by BIII Lanning, a 1976
School of Mlires graduate) the ground is rlch but spotty and shal iow enough to be best evaluated
an by open cut. Initlal prospecting by open trench in 1980 justlfled the Instaltatlon of 2
pllot ptant to process about 30,000 square feet of gravel. An overall creek grade was derlved,
and both the washlng characterlstics of the gravel and recovery characteristics of the gold
were determined. Based on these results, a declslon was made to Install a full scale mine
plant In 1981, Two D-8K bulldozers and two 980-C loaders were employed to strip 350,000 cublc
yards of overburden and process 250,000 cubic yards of gravel. We used a Tyler Screen wlth 3"
square mesh urethare decklng and the spray bars utllizing 2000 gpm of reclrculated water. Due
to the characteristics of the gravel, thls was a very satisfactory arrangement.
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Flgure 1. Shaking screen washlng plant at
Little Minook Creek, fed by a
front end loader.
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Figure 2. Drilling with the sonlc rig.




MINING [N THE YUKON

Ruth Oeblick1l, DIAND, Canada

This paper wlll address three aspects of the placer mining Industry In Yukon, We!ll look
at the scale of the Yukon placer mlnlng Industry, the minlng and processing methods that are
belng used today, and the geomorphologlc setting of the placer deposits In Yukon, These wllli
be compared briefiy wlth the situvatlon In Alaska.

Scale

The Increasing price of gold durlng 1979 and 1980 started a pretty slgniflcant rush to
acqulire clalims. 1n 1971, there were about 550 miles of claims and leases In Yukon, At the
beginning ot 1979 there were about 1250 mlles of clalms, and by the end of 1980, there were
about 3650 miles of claims and leases. The price of gold dropped off dramatically, and The
number of miles of claims and leases In Yukon at the end of 1981 was about 3700. The Increasea
In water-use authorizations correlates wlth the (ncrease In the number of operating piacer
mines. |n 1978, 174 authorlzatlons ware Issued, and In 1979 there were 179, (n 1380, there
were 299 and In 1981, 347. There has been a signiticant Increase over the last few years.
This Is also true wlth the tri-agency permlits In Alaska. There were 415 appllcatlons for large
mechanlzed operations in Alaska In 1981, about 20% more than In Yukon.

Along with the Increase In the number of operatlions, there was also an Increase in the
size of the operations. In 1978, only 8 Yukon operatlions recovered more than 500 ozs. of gold,
0 In 1979, 25 in 1980 and in 1981 we expect a further I[ncresase.

The export royalty on gold leaving the Territory has recently lIncreased from 22-1/2 cents
an ounce to 37-1/2 cents an ounce. The royalty s not pald on gold soid wlthln the territory,
hence these production estimates are minlmum values. in 1971, 5500 ounces of gold were pro-
duced. In 1980, there were 73,000 aunces of goid produced, and by the and of December, 198t,
99,583 ounces ot gold were recorded (these are crude ounces). We estimate that a minimum of
120,000 to 125,000 ounces, and posslibly up +o 200,000 ounces of gold were produced. Compared
to the production flgures quoted yesterdey from Alaska, Yukon produces 20 to 30f less than the
placer Industry In Alaska. Not bad consldering the whole population of our terrltory would fit
Into Falrbanks.

Mining Methods

The scale of an operation and the topography of 2 creek are factors which affect the
mining methods utlilzed In an operation. A narrow, confined valley with deep gravel Is mlned
dl fferently trom a broad, flat valley or a high-level bench deposlt. Many pay gravels are over
100 feet above the current creek levels.

We do have a |1ttie hydraullc minlng, but only a |Itftle, malnly becsuse ot prablems with
water quallty. One of the larger hydraullc operations can process about 8 cu. yd. every 4
seconds. There's a couple of operatlons that use hydraulicling a llfttle bit+ for stripplng.

Mechanlcal mining Is by far the most widely used means of placer mining In Yukon, and a
varlety of bulldozers, front-end loaders snd backhoes are used. The blggaest backhoe In use has
2 bucket of about 5 1/2 cu. yards. Some of Ythe )arger operations use scraper loaders to mline.
They mine a few Inches each day, allowling thawlng to occur naturally. Some scraper (caders are
capabie of 35 cu. yds. at a pass. The largest single operation In Yukon mlnes about 10,000 cu.
yds. a day.

There Is only one dredge operating In the tferrltory. |4 started full-time operation in
1981, This new dredge |Is the flrst to operate In Yukon since }966. The presently operating
dredge utlllzes 2 1/2 cu. foot buckets and processes ebout 2,000 yards per day, on Clear Creek
hal fway between Dawson and Mayo.

There were two underground operatlons In 1981. In some areas, the pay channgl [s only
about 10 feet thick, and It |les beneath 200 to 300 feet of overburden. People are golng In
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along bedrock and mining 10 feet of rich gravels with about 150 feet gravel above them. Per-
haps Mr. Mlscovich's underground hydraulic mining could be applied here.

People In the Yukon are beginning to reallze that screening Is Important In thelr proces-
sing operation. Screenlng makes the processing more speclfic to the size fraction of the
gravel which contains the gold. It also Increases throughput, because less gravel Is actually
slulced. Several operators use statlonary grizzlles. One operator has a remote control on his
statlonary grizzly. When he punches a button Inslde hls loader, a hydraulic ram 11fts up the
grizzly, clearing any rocks lodged In I[ft.

A speclalized screening plant was designed and patented by a Yukon placer miner. It
consists of a serles of steel plates with hinge jolnts, much |lke the track of a dozer. The
plates are driven by two sets of rubber tlred wheels on hydraullc rams. The wheels go up and
down, produclng a sinuous motlon. The gravel is dumped onto the plates. Materia! smaller than
the space In between the steel plates fails through Into the. sluice box. This Is partlcularly
usetul In glaclated areas because (t can handle large boulders. |['ve seen 4 foot and 5 foot
boulders go through this classifler with no problems at all. Most miners are using steel
slulce boxes. There may be one wooden sluice box left in the Territory. Inslde the box one
generally sees punch plates over Hungarian riff)es or expanded metal, with some type of matting
or astro turf underneath. One large sluiclng operatlon purchased thelr stacker from the
asbestos mine at Cilnton Creek. They convey the coarse talllngs from thelr trommel| 1200 feet
to the end of the stacker and get them away from thelr minling operation

Another Interesting unlt 1s the MII| Spex. Manufactured in Carson City, Nevada, the MIl|
Spex screens the flne materlal (s dumped Into rotating drums which are supposed to be
particulariy efflcient for recovering fine, flat gold that would float on the water In a
conventlional siulce box. As these drums rotate, the gold Is caught on splraled riffles Inslde
the drum whlle the coarse talllngs pass on out the end. To clean up, the rotation of the drum
Is slowad and the concentrates are washed out the bottom end.

The Canada Tungsten Minlng Company 1s mining for gold, tungsten and tin. Sheellte Is the
tungsten mineral, and tIin ls present In small quantitles In the form of cassiterite. The
gravel Is run through a tfrommel and the undersize goes to a series of jigs. From the Jigs the
concentrate goes Into a serles of splirals. The spiral concentrates are passed across two large
shaking ftables for thelr final recovery of gold, scheelite, and cassiterite concentrate.

Cteanup In Yukon has not kept up with the current technology In ptacer mining. Longtoms
and gold pans are common, a very labor intensive process. A few miners are beglnning to use
gold wheels, rotating drums, and Dyster tfables. Amalgamatlon Is rare. The Whitehorse
Copper Company has a small slulés box at the end of thelr ball mlil. They recover about 25,000
ozs. of gold a year, half of which (s recovered In the sluice box at the end of the ball miil.
They clean the slulce box concentrate on a small shaker table.

Most of the placer deposits In Yukon are mlined for gold. Magnetite Is an Important
.accessory minerail. Pyrite and hematife are common and there Is some casslterite. Schsellte Is
an econonmlc by-product In a few places, and wolframite, the other ore mlneral of tungsten, Is
an Important by-product. Also present Is garnet, zircon, rutlile and epldote, but not in
economlc concentrations. Exploration [s taking piace in the North Ladue Rlver area. At
Russet] Creek exploratlion Is taking place In an area far away from the tradlitional mining
areas, and also In an area that has been glaclated.

In summary [T shou!d be emphasized that each step in the mining and processing of the
placer deposits In Yukon |s site-specific and depends on the type of materlal being mined, the
area belng mined, and the slze of the operatlion. It Is posslible to plck and choose bits and
pieces of Information, put them altogether, and create an Indivldual operation.

Geomorpnology

Mining goes on In a variety of areas In the Terrltory. Besldes Dawson Clty, Whitehorse
and the Klondlke, there Is mining on or near the 16 Mlle River, 40 Mlle River, Stewart Rlver
and Kler Creek, where the previously mentioned dredge Is operating. There Is also some mining
In the Mayo area and In the Burwash area. |In previous years Livingston Creek was actlive, but
littte mining Is belng done today. ]
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Driliing (s becomlng Important |n Yukon exploration. I[n 1978, 3,000 *to 4,000 teet of
driliing was completed. Churn drllls, becker drllls, reverse clrculation, hammer drl!ls and
also the ultrasonic drli{l|s are belng used. (n 1979, about 4,000 feet were drllled. I|n 1980,
17,000 to 21,000 feet was drilled, and In 1981, that went up to 18,000 to 28,000 feet of
drlllIng.

The geomorphology of placer deposits in unglaclated terralin ts of particular interest.
The geomorphology of glaciated terraln |s generally more complex and could be better addrassed
at another tIme, Theoretlcally, there should be nice, v-shaped valleys wlth placer deposifts
situated down In the center of the valley. That is not oftten the case,

In permafrost areas In Yukon and Alaska, ona thing that happens Is that south faclng
slopes tend to thaw and slump and force the rlver valley up agalnst the north basln s(ope.

In thls situatlon, you might get exlsting placer concentratlion burled by slump, which
might Include large bedrock slabs, cresting false bedrock layers overlying placer concenira-
tlon. In areas such as these, one should prospect for old, burled placer channefs.

Another conslderation Is the constant upheaval and subsldence of land. The earth s not
statlc In the Yukon Territory. In places the ground Is moving up and down a2t the rate of 5
centlmeters per hundred years, whlch translates Into about 80 feet In 50,000 years. The 50,000
year number Is about the age of some of the fossl!s found In the black muck over the gravel.
50,000 years [s a very reasonable number to look at with regard to placer deposlts, Ground
movement of 80 feet ls pretty signiflcanty wlth regard to the creek level.

If a stream has been down~dropped, aew deposlts of gravel are layered upon. In & situa-
tlon llke thls, one could expect to find placer depos)ts burled under very thlck sections of
younger gravel. The Ladue Rlver Reglon contains valleys of this type. People have bean
actlively prospecting thls area In the last coupte of years, and have found placer deposlts,
espaclally In areas where the gravel |s not so thick.

If a creek has been upllfted It will down—cut dramatically and deposit new gravels In the
actlve val ley bottom. To prospect for old deposits In thls area, one would have to look for
high benches. Some bench deposits fay 100 o 150 fest above the current creek level. The high
benches In the Dawson area are spectacular, partlcularly In the Bonanza Creek area whera the
present day creek has Inclsed and lett conslderable depos!ts of gravel on an older bedrock
surface. A third possibllity Is the migration of & stream from one side of the valley to the
other, rasulting In the depositlion of young graveis on older placers. One might also find
placer concentrations In older channals on the opposlite slde of the valley from the current
channel.

Understanding the procaesses by whlch the land [s shaped al lows one to lack at a river
valiey with a critical eye, perhaps seelng somethling that was not recognlzed befare, that might
ald In prospecting or mining devetopment. Standard black and white aerlal photographs or
false-color Infrared photographs can be useful,

In summary, the scale of placer mlnlng In Yvkon makes [T a sign(flcant Industry In the
Territory. Our minlng methods are simllar to those commonly used In Alaskan placer mlnes, each
operation sllghtiy different, depending on slte-speclflc factors.

The geomorphology of a particular area can be cruclal In understanding known gold deposlts
and In prospecting for new ones.
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RECLAMATION AT PLACER MINING SITES

David R. Maneval
Professor, Department of Mineral Engineering
School of Mineral Industry

Introduction

Historlcally, the mine operations In Alaska have been productlon orlented, not always
concerned about the slte during mineral productlon or the post mining use of the abandoned
cite. Some "abandoned" mine sltes have recently become valuable as much sought permafrost free
sites for hemes and Industry, |t Is possible that the state, prompted by Federajl Laws and
regulations, may slowly but surely tighten up Its controls regarding the Impacts of abandoned
mine sltes. (1 |Is suggested that some modest effort on site reciamation may be low cost |f
preplanned (rather than an after thought), may produce a commerclally viable site (It near
populated areas), may reduce eroslon-s!|t producing run off and may blunt yet another set of
state regufatlons.

Background

The Coal MIning Act of 1977 (PL 95-87) contalined In Section 709 the requlirement that the
Natlonal Academy of Sclence (NAS) perform a study of Surface Minlng of noncoal minerals. This
comm|ttes of NAS has completed Its study and I+ Is pertinent to note thsir finding (NAS, 1979).

"In response to the speclflc charges addressed to the Commlttee In Sectlon 709 of the
Surtace MInlng Control and Reclamatlon Act of 1977 (PL 95-87), COSMAR finds:

(4) that there are alternative regulatory mechanlsms, and lnstl-tutlonal approaches not
regulatory In character, fthat could ensure the achlevement of the most bhaseflclal postmining
Jland use for areas affected by surface and open-plt mining; these alternatives were Identifled
and thelr appllcabltity to a range of requlrements and situations was dlscussed."

Based In part on thls recommendation, |t Is deemed unlikely that the Congress wll! regu-
late mIning of other minerals to the same extent that coal 'mining Is now under Federal/State
laws and regulations. The NAS report further notes however that thelr flndings are due In
large measure to the exlstence of |aws already enacted. |t [s Inferred that the noncoal mining
Industry should carefully obey existing laws and also consider land use in |ts mining planning.

Land Reclamation

With few exceptlions, the wastes or tallings from both large and smal| placer operations
have remalned where they were dropped durlng the minlng cycle, These plles were only moved If
they were In the way of new advances of the mine or were needed for a base for equlpment or
bulidings. Virtually no past mlne sculpturing or shaping has been practiced or any attempts
made to cover these mlxed aggregates wlth soll.

As reported by Errington, 1975, Patterson, 1977, Nelland, 1978, and at this conference In
1980 by Holmes, there are a wlde array of vegetatlive specles whlch votunteer and can cover old
talllngs plles. These studles generally deal wlth waste which has been abandoned wlithout the
beneflt of shaplng, soll coverlng or other reclamatlion asslstance. Even In {nterlor Alaska or
Northern Canada there are occurrences at old mines of densely vegetated mounds supporting
vigorous mlxed hardwood forests--all propagated wlithout asslstance of man.

The experlence of the surface mlnlng Industry at other locations may well be appllcable
here. Today In many mlining sltuations It Is general practice to preplan the post mlne reclama-
tion before Initiatlon of the operation. The final surface conflguratlon |s usually thought
through and determined. Is fthe site to be refurned to timber productlon, developed for bulld-
Ing sltes, or returned as closely as possible to (ts origlnal state? After these declslons are
made, englneers calculate the wel! factors anticlpated upon dlsturbance of virgin materlal,
optimum haul dlstance for run-of-mine material and |ean-processed tallings. Top soll (A horl-
zon) material 1s usually scraped off, stock plled and vegetated with Inexpenslve grass seed to

minimlze eroslon losses, Followlng the normal mining sequence of top soll removal, overburden




Uslng average condltlons of permlt slze ().e. 40 acres), sfopa, sol{ cond!tlons and
ra(nfall, a "standard"” plan for sedlmentatlon design and construction was prepared. This
standard plan, as appropriately tallored to the Individua)l mine site, has been submltted to
the state regulatory agency and has bean found In most cases Yo be satIsfactory. Thls tech-
nlque has bean expanded to Include several other areas where Information Is requlred of the
appllcant, We foresee that In the futurs, even more mining companies may opt for the use of
consultants to prepare parts of the mine permlt appllcation.

It should aiso be noted that varlous state agencles can provide advice and IImited technl-
cal asslstance. Examples of these services mlight (nclude deslgn of settllIng ponds thru the
Soll Conservation Service which has extenslve experience In deslign of thousands of farm ponds
and small dams., Stream flow data is avallable from the State Geologlcal Survey. Raln fall
amounts and frequenclies Informatlion Is provided by the Weather Bureau (part of NOAA). The
state Bureau ot Forestry can provide advice on woody piant species deslrable for revegetation
In your locale. Your Agrlcultural Agent wlll be able o recommend sol{ amendments and |'me
treatment If necessary for optimum growth of vegetatlon on the recialimed slte.

Concluslons
Limited services from these agencles when augmented by praplanning and design forethought

can {ead to a well engineered mine operation and a site which, affer minlng, ilends itself to an
acceptable post mlning land use.
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APPL{CATION OF RESONANT DRILLS TO PLACER EXPLORATION

Rodney A. Blakestad, President, Sedcore Ltd.

| would Ilke to take this next block of your time to describe a revolutionary placer
evaluation system that was first described in this forum |ast year In papers deflverd by Mr.
JIm Watlis of Atiin, British Columblia and Mr. Derrlick Dancs, representing Hawker Siddeley
Canada, of Yancouver, British Columbia.

This relatively new placer evaluation system Is embodled In a drill known as the Super-
drill 150 and 1ts more mobile sister drlli, the Hellsonlc 150. These have been refaerred to,
and are also varlously known as the Resonant Drill System or Sonic Drill.

The Superdrill 150, manufactured by Hawker Slddeley Canada, |Is based on the patented
designs ot Dr. A.G. Bodlne. The drll| Is capable of corlng unconsol ldated and semlconsolldated
sediments, whether frozen or thawed, through the generation of a relatlvely high speed axial
vibration which | will describe In more detal! In a few minutes., Beyond the scope of placer
evaluation, the Resonant Drli{l System (RDS) has been used In geotechnlical soils lnvestigations,
permafrost coring, casing extraction, selsmic shot-hole drilling, tle-back anchor emplacement
and other subsurface grouting applications. 1t has also been used, In a |Imited exteont, In
lode mineral exploration,

The scope of my dlscussion today wlll be |Imlited to placer sampling based on our experi-
ence with the RDS In exploring for valuable heavy mlnerals In Recent sedimentary environments.

To look back for a moment at the hlstory of placer exploration and the evolution of placer
evaluatlion technology, one would have to consider shaft sinking as the earllest practical
method ot subsurface placer evaluatlion prlor to adaptation of the drill. Shaft sinking Is
conducted by dligging the materlal within a certaln area on the surface all the way to bedrock,
cribbing the walls ot the excavation where necessary, as you go, or by ut'llization of the
nested casing segments., This old and proven method of evaluation was labor Intensive, slow,
and subject to numerous difflculfles by virtue of the nature of the environment In which the
work Is conducted, and as Ed Armstrong mentioned yesterday, [t Is qulte an expenslve under-
taklng. =

The most profound reévolution In placer exploration work was begun In 1898 when Keystone
Drii| arrived In the Bolse Basin, |1daho (Gardner, 1921) and Instlituted the evaluation of a
placer gold deposit. For almost cne hundred years since, the terms Keystone Drill, churn
drill, and placer driil have been essentlally synonymous.

Churn drilling 1s aftected through the rather simple process of driving a heavy string of

cable tools Into the ground within a heavy walled drill pipe fitted with a dri1l{ shoe on Its
leading end. Thls percussion method |lterally chops Its way down and the cuttings and other
driiled materlals are removed from the driil plpe with a baller or sand pump. In placer
exploration each pumping, generally representing a foot of dritling, s de-slimed, measured

loose In a speclal measurlng bucket, and then pannad or concentrated in a rocker box. Gold
derived ¢rom the driiled materlals Is then weighed and an englneer or geologist, famlllar with
the characteristics of the ground, calculates the value of the area drilled. Though highly
varlable, Churn dril)ing can be expected to proceed at a rate of 4.0 to 8.0 feet per hour of
operatlion, averaging around 30 feet per shift when Including move and set-up tlme.

Other drlllling methods evolved throughout the 1940's and 1950's ut1lizing other moblle
percussion drills, augers, and clamshell Type "dliggers™ |In recent years we have seen the use
of rotary drllls and rotary percussion units using air and/or fluld clrculation In the dlrect
or reverse clrculation mode. These Jater drills are much larger and heavier than thelr prede-

cessors and have some moblilty restrictions In the placer flaids of Alaska. 1In splite of
various sampling problems Inherent to drllling methods utilizlng a clrcuiation medium for the
drllling process, rotary rigs have greatly Increased the dally production rafte, thus beneflting

the cost effactiveness of many exploratlon programs.

In 1980 a Canadian Company Introduced the Resonant Drill System Into the placer flelds of
the Dawson area, News of their success and Increased cost effective projects trickled over the
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order and gave impetus to the establlshment of SEDCORE Exploration, L1d. as a resonant drillling
company located here In fairbanks, Alaska. Our experlence with the Superdrill 150 has proven
It fo be mobile, fast, and quite capabla of obtalning high quallty core samples In the placer
environmant on a cout!ine basls.

A complete Superdr!{ll 150 unlt welghs about 15,000 pounds end !s readlly adaptable to
skld, truck, or tracked vehicle mounting. The unlt shouid be fltted w!th hydrauiic levellng
Jacks for stabllization and to compensate for unevea dri(l sites, The Superdrliil 150 has

proven [tself to be a reltable, well-englneared plece of equlpment requiring only a nominal
amount of routine maintenance.

The RDS performs 1¥s function In a mode substantlally dlfferent from that of conventional
drilllng equipment. The drll1 head generates a sinusoldat axfal vibratlon which Is transmitted
to the driil stem, with a variable frequency up to 150 HZ. The Superdri({l 150 |s desligned to
be operated at frequencies close to the natural frequency of the d4rll) column, producling a
vibration that !s transmitted elastically along Its longltudinal axls.

The amplitude of the vibrationat motlon varles In accordance with several factors such as
welght of the drii| string, dampening characterlstlics ot the ground, and the energy which Is
stored wlthin the dril) system; thls latter term Is technlcally raferred to as the "Q" of the
system. At any rate, the drlll plpe ampllfudes may vary from a few thousandths of an Inch to
as much as 0.25 Inch under different condltlons. In addition to the vibratlon transmltted to
the drill stem, conventional rotary motlon |s avallable with varlable speed up to 60 RPM.

Penetration of the drill string requires no fluld or air clrculation and ts achleved as a
result of one or more of three basic actlons: dlsplacement, shearing, and fracture by Impact.

Displacement occurs at the drill bit as a result of the high speed vibration which tends
to fluldlize particles In contact wlth the drlll column, making them highly moblle and causing
them to move out of the way and perm!t the drlll plpe to pass through. This seme fluldization
at the surface of the drltl stem decreases the frictlon on the steel and allows the core Yo
enter the stem [n relatively undlsturbed form.

When drilling In materials which are plastic In nature, such as clays and some glaclal
depostts, penetration Is achleved by a shearlng actlon. |In thls Instance the force and vlbra-
tlonal amp!ltude of the system, coupled with rotatlional drlve, must be of a suffliclently high
value Yo overcome the elastlc nature of the materlal,

The other drilling actlion produced by the RDS Is penetratlon by impact and fragmentatlion.

When boulders or bedrock are encountered at a2 drlil slte this action promotes penstration by
virtue of the high conYact forces between the drill blt and the rock surface. Rotatlion Is
superimposed on vibration In thls environment to provide a new rock surface for the drii| blt

to work on. Dynamlc force of Impact in thls mode of pangtration reachss a peak of 48,000 Ibs.
and this Is delivered 150 times per second. Coanventlonal pull-down and holsting operations are

used to allow the drll) column to move up or down,

In our placer drl1lling operations we utlilize 6 5/8 Inch 0.D., single walled drll| steel
wlth a 6,0 Inch [.D. We generally use 20 foot stems, male threaded on each and wlth coupllings
tor use In drill holes requiring extra lengths of drilll steel. Our drl(( blts are 7.0 Inch

0.D., 6.0 Inch I.D. with carbide inserts on the leadlng edge. These blits ellow us to drlll
Just about any type of material enccuntered In the placer environment, Includling permafrost,
boulders, and bedrock. We use speclally deslgned core baskets to ald In core retentlon when
the ground so requires.

The Superdrill 150 Is designed to obtaln sedIment cores wlth only minimal dlsfurbance of
the materlal and its gold contfent. The RD.S. ellmlnates contam{nation and Inadvertant high-
grading of placer sampies. We feel Ythet the data obtalned from resonant dril! core Is factual
data from which speclfic valve calculatlons and hard economlc declslons can be made,

The Superdri|] 150 has been used In the Dawson area to drill| holes In excess of 120 feet
deap. SEDCORE's normal production rates are on the order of 80 feet per shift, as our produc-
flon Is controlied not by the speed of the drlll, but by the tlme requlred to provide the best
possible sample from the ground dri!led.
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In keeplng with the attitude of the manufacturer, we wish to make no wilid claims concern-
Ing the performance and potential of the RDS, but we are confldent that 1ts use wlll Increase
as more people become aware of |ts specliflc capabilitlies In the placer evaluation appllication.

From the polnt of vlew of an experlenced geologlst the two most Important aspects of sonic
drill sampling are the quallty of the sample, which allows for accurate volume, |lthological
and geologlcal measurements of a medlum that Is perfectly representative of the ground tested,

and the accuracy In establishing the value of the ground.
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FROM PLACER TO BULLION

John Garrlgan,
Engeihard Industrles West, Inc.

| represent Engelhard Corportion, wlth speclfic responsiblllty fer the 13 Western States.
Engelhard has been basically an eastern operation, with [nternational operations In the refin-
Ing of preclious metal as well as the manufacture of preclous metal-contalining products.

I will dlscuss what happens after gold ore Is dallvered to a reflnery such as Engelhard,
the various complex refinery processes used to upgrade gold concentrate to fine gold, and the
varlety of gold or preclous metal-contalning products that are subsequently produced.

Engethard Corp. does not speculate or trade )'n the preclous metal buslness. OQur buslness
Is basically two=fold. First: for a fee, we provide & refinlng service for go!d miners and
Industrial customers who come Yo us for preclous metal products. Our second functlon Is
manufacturing for sale a variety of preclous metal-contalning products, In essence, the metal
price that a customer pays Is the same metal price that we would sejl that materlal for on the
same day., The same situation Is frue In the case of reflning precious metats.

Originally formed as 2 marketling center for the ful!l |lne of Engelhard products, the
western operations have successfully grown Into a ful! service recycling, marketing, and pro-
duct distribution ent|ty, employlng about 80 people. In addition to expandlng our services, we
recently moved to larger headquarters in Anzheim, Callfornla, and we've opened satelllte refin-
ing and sales faclliYies 1n Unlon City, Callfornla, and Anchorage, Afaska.

An essentlal part of placer development [s determlining which treatment one may apply In
order to recover as much as poss{ble of the precious metals value from the placer gravels.

The placer gold may be recovered using riffles, siulce boxes or other physical means, such
as rotatlon or amalgamation. However, f!ne gold particles and organlcally held gold require
milllng and/or chemlcal treatment. To recover gold from cyanlde solutlons, ona may elect to
follow Counter Current Decantatlon (CCD) or a carbon and pulp process. The resulting concen-
frate would then be meltfed, producing a slag of nomlnal metal content, glving bulllon which Is
not yet pure and may contaln sllver. Thls process thus far }s performed by the customer. The
Impure bulllon could then be sent to a reflinery for further processing.

At Engelhard, we not only deal wlth mining materlals, but also process gold scrap recelved
from Industrial users. This |Is an ldeal situation for our company, In that production scrap ls
returned to the customer as an unpriced metal In a product form. Such gold scrap must be
procassed chemlcally or by smeltlng. tn alther case, an Impure gold sponge of about 99% purlty
Is the result. |[f sllver Is present, we might only achleve a gold sponge of 70% to 80% purity.
The lower grade sponge |s then melted and processed via the MI(ler process, whlch uses chlorine
to remove all the base metals and sllver, whlle the goid remalns as a metal. Thls gold is then
processed vla electrolysls, cyanldlzation, and camentation to produce hlgh purlty gold.

Bullding a reflnery Is no easy task., Reflnerles are a complex system of glass-1Ined
vessals and condensers. Scrubbing towers and effluent treatment systems satisfy our obflga-
tlons to the EPA. The Engelhard Reflnery In New Jersey was rebullt and enlarged In 1976, and
Is one of the largest refinerles In the world.

Engelhard has spent many milllons of doliars In our commitment to research and development
at our feclllty In New Jersey. We are constantly examlining 2ny possible opfimization of the
reflning processes that we utlllze, &nd Investligating appllications for new Innovative products
which use preclous metals. We are also Investlgating the possiblllfy of developlng an optimum
recovery process for black sands or concentrates.

We market approximately 30,000 products. The Inventory includes everythling from go!d
plated products and sllver bars for Investment purposes, o sllver and goid brazlng alloys
which are used for jolning metal appllcations dy the alr conditloning, retrigeration, aerospace
and electronic Industries. These products ars manufactured In the form of wire, sheet, rlbbon,
powder and preforms.
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We are a2 pioneer In electronic materlals systems, and we've provided special formulations
tor thick and thin film appilcations that Include inks, metalorganics and gold powder. These
products are innovatively appiied In the manufacture of hybrid clrcults, capacltors or other
types of electrlical components, as well as automoblle rear window defrosters.

We have developed appllcation advances In the decorative area, such as Ilquld gold. This
Is Important fo glass packaging and/or china tableware, and we have developed some unfgue, no-
smear formulas for the application of bright gold to glass containers. These formulas offer to
the decorating Industry improved handling efficlency and a wider artistic scope for packaglng
designs.

Recent!y we Introduced a unique customer service system, providing up-to-the-minute Infor-
mation on product Inventory, pool account balances, quotes for fabrlcated platinum, and plati-
num=rhodlum thermocouple. We also offer preclous metal market prices and spot thermocouple
prices.

Recovering preclous metal from mined ore ls of economic Importance to industry. Dally,
these materlals are brought Into one of our recelving points In Anchorage or Falrbanks. Re-
fined materials are melted on the day of recelpt, and we encourage customers to witness and
sample melts. Subsequeantly, the sample !s forwarded to our assay facllity and the materla!l can
be purchased on the basis of assay. Contents of reclaimed material, whatever metal !+ may be,
Is credited to a customer's metal account and used to repurchase products.

Alternatively, gold In a pool account {s a metal |lablllty to the miner, and Is subject to
hls request for return of metals, or sale, at any time. We also purchase, under a gulick
settiement plan, any metals that the custfomer requlres,

Engelhard has recently produced a gold coln which we call the Amerlcan Prospector. We are
current |y marketlIng this coln, hoping that It will become a desirable Investor's [tem and 2
fine jewelry {tem. The coln recognizes the contfribufions of Alaskan gold miners. This gold
resource becomes a component of many products which In some way beneflt Amerlcans every day.

In summary, | have attempted to glve you an understanding of what a reflner does and the
processing steps necessary to put IT Into a torm readlly usable as an Investment |tem or
product. Thank you.

Q Does Engelhard recover gold from biack sands?

A I understand that there are geld values In black sands, and | Think Engelhard s a reflner
that has been asked to try to analyze such black sands. We have been working on a process
whereby we may be able to recover some of the gold from a black sand. At the moment, we
don't have an answer to that, but we're locking Into It.

Q Why are the charges for refining gold hlgher than the chargs for reflning sllver?

A Anybody who Is carrylng metal on a subsidary of a large company mest pay the cost of
carrylng the metal. Slnce a company |lke Engelhard must accumulate metal, and therefore
must pay for carrylng costs on that metal, we attempt to turn the metal over very quickly,
particularly on manufactured gold products. Our carrylng costs must be absorbed by our
customers who purchase gold bars or gold products. We're at the whlm ot Yhelr purchase.
As long as we carry It In our Inventory, It costs us money. There 15 a sligniflcant
dlfference In the carrylng costs of gold and silver malnly because of thelr contrasting
values. So, al!l of these things are put into a formula to come up with a refining service
charge.

Q Do you process ore?

A .Yes. To reflne ore Is our business--taking go!td ore and Yurning It Into fine gold.
Ultimately a great deal of our buslness [s taking that metal and manufacturing It Into a
product. The products that we sell are a comblnatlion of both base and preclous metal
composltions. The sliver alloy, for example, !s a sllver copper base brazing materilal.
It varles [n sllver content anywhere from 5% to 45%, depending on the appllcation.
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MARINE PLACERS IN ALASKA

J. Robert Moore, Director
Marfne Sciencs institute, Unlversity of Texas

I'd Iike to take a few moments today to dlscuss some of the placer activities that go far
beyond the usual creeks, hills and valleys that we al! associate wlth Alaska's placer deposlts.
There is more of Alaska lylng under water on the continental shelf wlithin the 200 mlle (Imit
avallable for minera! development than there Is land above water In Alaska. (T would, {n my
cpinlon, behoove the people of Alaska and the natlon to move prudently, but wlth purpose, to
explore the minwral wealth that Is to be found beneath Alaska's waters.

There are a few areas In Alaska that have noteworthy marline placers. Over the last
decade, we've studled the platinum placer daposlts at Goodnews Bay, south of the KuskokwlIm
River. Around the Seward Penfnsula we have lockad at Mar(ne placers at Tent Clty, York,
Grantly Harbor, and off Sledge 1stand in the Nome area. We have also made a conslderable
aeffaort near Golovin and around Bluff, Alaska.

There are two types of marlne placers found In Alaskan waters. The flirst type are those
which have long since been burled near shore by marine sediments but were orlglnally deposited
In the fluvial environment when sea levels were for lower than they are today. The second type
are those depocsits formed as a result of marine currents reworking and sorting the sediment
entering the ocean at the mouths of rivers and streams. This second type can result 'n both
hlgh and low energy placers., At Goodnews Bay the incomlng waves generate offshare drift acting
as the concentratlng mechanism for the platinum.

Our efforts to explore offshore placers have lad to the adaptation and englneerling of some
unlque equlpment. WIith the help of three sponsors at the Unlversity, we purchased a condemned
U.S. surplus mlne sweeper. We named |t the '"White Plum', mounted a tral(er on It and used It
for our base of operatlons. From this vessel we were able to I{ve and carry out our dredge
sampiing and geophysical testing.

We made a center well on the shlp and procured a2 waterwell drill trom some friends.
People really wonderad what wae were dolng when they saw our shlp, complete with drill rig,
anchored in Goodnews Bay. We used a small plpe dredge in a skiff to get In close and sample
some of the shallower areas.

We went back Yo Goodnews the second year to do some more corlng and to get blgger samples.
That year we used a barge that we put together [n Anchorage. One major problem wlth exploring
tor beach placers |s the lack of an acceptable sampling technique. These placers are grossly
mlsunderstood and only trial and error wli! yleld more rellable sampling approaches. At thls
leve{ of understanding, the same rule that appiles ¥o other geochemlcal samplling applies here.
The larger the sample, the more representative It Is. Through our years of placer work we've
callected about 70,000 pounds of samples.

After we used computers to process thousands of pleces of geochemical data we began to see
some positlive correlations between certain trace metals and the coarser platinum. Wlthout
golng Into any detall about the geochemlstry, | simply want to polnt out that In the near shore
placers In Kuskokwim Bay we found a positive zinc, copper and vanadlum correlatlon and a
negative cobalt correiation.

We used these geochemlcal tools, based on geochemlcal Informatlon generated from dredge
samples, to plck a drill target. We cored It and made a discovery intercept of a platinum
horlzon, We telt It was qulte a breakthrough. Our sponsor, Inlet O, eventually secured a
lease on thls area.

One of the more serlous problems we encountered was a sharp contrast In recorded geocheml-
ca) assays and the actual recoverable platinum. Because of certain surface electrical phenoms-
non, platinum reacts |tke a clay, rendering mechanlcal separation useless. We have brought
this concentration problem to the attentlon of the people at Engelhard In Callfornla.
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We made simllar exploration studies up around the Seward Peninsula. Most of the Seward
placers are gold, but again we found a correlation wilth zlnc, nlckel and cobaltf. We found
minor concentrations of vltra-fline gold In Grantly Harbor and at Bluff. At Bluff the goid
occurs In dliscrete |lnear belts 7-10 miles offshore.

One s!te that we think holds potentlial for signlflicant tin placers 1s Immedlately north of

Cape Prince of Wales. We feel that most of the tin that went offshore made its way north fo
the cape.
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THE ECONOMICS OF GOLD

Peter Short
Delta Smelting and Refinlng Co., LTd.

I will take a rather simple approach toward the Economlcs of Gold, because economics and
economic approaches ara more slmpi{e than a lot of peopie wl|l believe. First let me say that
we're Into about the 18th or 20th month of a bear market, a downward market. These markets
canpnot and do not go on forever, | feel qulte confldent that we are very close to the bottom,
If not at tfhe bottom. |I'm locoklng for better prices I(n the months ahead.,

There are two baslc factors that Influence the metals market, There are economic Influ-
ences and political Influences, and sometimes the two are mixad together. | belleve that the
economic influences can be conslidered 'loglcal', and the polltlcal Influences 'emotional’.
Over a long perlod of time, the economic lafluences are the more significant. §n 1981, the
econom ¢ Influences were such that the market simply had to decline. Bearing [n mind what was
happening to the economy and what was projected to happen, you can see that it was a 'long-
term! Influence. The political or emotlonal Influences were far more short-term [n nature. |
draw your attentlon to the attempted assasslinatlon of President Reagan, the actual assasslna-
tlon of Presldent Sadat of Egypt, and the Pollsh crilsis. In the case of Presidant Sadat, |t
was a very Interesting day In the markets. When The announcement was made of hls assassina-
tlon, the market went up to the maximum for the day on Commodlties Exchange; about 3$25. About
an hour or so (ater, 1t was announced that the assasslnatlon had not been carried out by
external influences, but that It was a domestic sltuatlon where he had been shot by offlcers
from within the Egyptlan army. That had the reverse effect on the market, People reallzed
there wasn!t golag to be as much International conflilct or attention as a result of this
assassination and the market promptly went down agaln. Thls was a polltlcal, emotlonal and
very short-term Inf|uence.

What did happen last year was economlcally motivated. Presldent Reagan'’s electlon In the
latter part of 1980 signalled 2 dramatic change In the economic path that the Unlted Stafes
would embark upon, | Ilve In Canada, where the economy is very much affected by the U.S., and
consequentiy what we look for In Canada Is very similar to what Is happenling 1n the Unlted
States. Presldent Elect Reagan had made !t qulte 'clear thet one cf hls major functions would
be to bring Inflatlon under control. Presldent Carter had made no effort at all *to handle
Inflatlon, Intlation was rampant, and appeared to be totally out of control. What was perhaps
more signlticant, viewing it as a foreigner, was that nobody seemed really to be concerned
about It. As a resulf, It was a loglcal move 1o place one's money Into gold and preclous
metals as a store of valus, taking advantage of the rampant Inflation. It was not surprising
that 1n 1979 and 1980, the price of gold and the price of sliver did go extremely hlgh. Many,
many people that had never consldered buylng preclous metals as an Investment, tound themselves
very exclted and caught up In the momentum of the market and jumped in wlth both feef.

The electlon of President Reagan signalled an end to this surge In prices. People became
more conservative and reallzed that If Inflatlon was going to be brought under control, there
needad to be some very strlct approaches. Mr. Resgan made [T quite clear that he had every
Intentlion, no matter how much hardshlp |t caused, to curb [nflatlon. |t was easy to ses that
1981 was not golng to be a good year for gold.

There are a number of negatlive factors rasulting from the effort to slow Inflatlon, and
the btggest single factor Is rising Interest rates. The one wey that the government of the
United States could bring ths economy under control was to cocol down the Inflatlon cycle, The
best way to do that was fo make the cost of money much hlgher. The cost of money was made
higher by pushing up [nterest rates to record highs. Sometimées people find It dlfflcult to
equate cost and money. They look at money as being the cost of an item. Very rarely are they
able to ses that money Itself has a cost, and that that cost wlil affect the Intarest rate,
Whan the Interest rate goes up, money becomes more expanslve, and hopeful ly, fewer people wll]
want to use or borrow it. This wll) help Yo calm Inflatlion and keep the economy under control.

Domestlc Inflatlon raises the price of a country's exports and makes them less competi-
tive. [t also means that Imports become cheaper. Thls creates an over-supply of a country's

curréncy overseas. In the case of the Unlted States, a lot of U.5. dollars were held on
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overseas accounts, the Inflation rate was going up and It appeared that more money was bsing
printed. Consequently, people became scared of the value of the dollar. Some people requested
payment in goid, or In a different currency. All of thls put pressure on the dollar, pushing
It down and feeding Inflation.

Many people optloned to hold onto gold instead of dollars. People with money on hand who
really didn't want to see thelr buying powers diminish rapidly by Inflation turned to gold,
because historically It has been an excellent store of value.

Coollng down the overheated economy requlired major surgery and the new adminlstration took
to the job with scalpels in hand. Inflation was controlled by regulating the rate of expansion
of the money supply, which Itself was achieved by Increasing Interest rates. What happened
when Inferest rates went up? Flrst, those companies borrowing money for thelr every=day
activities had to find ways of cutting thelr costs. Since one of their major costs was Inter-
est, they tried to get their borrowlng down.

Companles started to look for ways of reducing Inventories, The various users of gold In
(ndustrial, electronics and Jewelry were faced by the same problem of 'high Interest' rates,
and because of the economlic squeeze and the declining value In the price of the metal, they
were among the first to reduce Inventorles. They started selling off Inventorlies, malntalning
them at absolute minimum levels. This In Itself created pressure on the price of gold by
having an abundance of sellers In the markeft.

Due to the selling of the physical metal, a lot of people who bought gotd on marglns,
elther through the commodlties accounts and comtrex In Chlcago or elsewhere, found that the
value of thelr contracts had declined, and they had to pay margins In order to maintain thelr
accounts In balance, As a result, a lot of the peopie holding speculative gold accounts sold
out, putting addltional pressure on the price of gold. The physical sates were pushing the
price down, creating pressure In the speculatlve sector. Speculators were selllng more of
thelr positions out, creating further pressure on the physlical price of gold, and put¥ing [t
Into a tallspln,

Another casualty of high Interest rates was buslness expansion. Along wlth a reductlon of
metal Inventories, a lot of the Industrlal users of gold also cut back qulte substantially,
creating a further decrease In demand. The reductlon of business expanslon caused higher
unemployment. Less money [n the pockets of people who would buy things like jewelry or elec-
tronlc products created even less demand, whlch caused even more selling of physical gold, and
still further depresslon 1n the metal price.

Perhaps the most signiflcant factor that hurt the price of gold was that the Interest
rates went to very high levels, while the Inflatlon rate was gradually belng brought under
control. Thls Is the case today, where certiflicates of deposit will bring In 14% or 15% with
an Inflatlon rate somewhere around 8%. Thls gives about a 6% or 7% real growth In your
Investment, If you simply put your money Into the bank. Last year, when Interest rates were
very high, and the price looked as If it was goling nowhere bul down, people were selllng thelr
gold and placing +heir money In bank certlflcates. Then, In the latter part of 1981, Iinterest
rates started coming down and a lot of people expected the price of gold to go back up. Thls
didn't happen, as we all know. Perhaps the principal reason 1s becauss falllng Interest rates
are never a guarantee that money willl come out of the bankIng system or the flnanclal system,
and go back Into preclous metals. 1In 1981 people had already locked in high Interest rate-
returns on thelir bank certlflicate money, and | ikely took the attitude of, 'Why should | risk
that Investment In gold, when | know that | have a very good return at very high Interest
rates'. Consequentiy, the money dldn't come back out of the system when Interest rates came
down and there was no consequent lncrease In the value of gold.

In 1981, there were some slignificant Internatlonal factors that also affected the price of
gold. The Soviet Unlon and other Communist countries were agaln forced to sel! substant{al
amounts of gold. The Soviet Unlon sold somewhere In the region of 7 milllon ounces of gold in
the open markets, compared to just under 3 mlllion ounces [n 1980. The Russlan demand for
western agricultural and industrlal products remains high even now, and they continue to be
falrly heavy sellers of gold. They are always an Influence to be consldered in the market. In
years when thelr graln crops are poor, as was the case last year, they have to sell more gold
In order to feed the nation.

82



The downfurn In the western economles created a decreased demand for patroleum products.
This, together with & very actlve and successful campaign in many western nations to reduce the
consumptlon of these nonrenewable resources, produced a marked downturn In the demand for oll.
This marked downturn resulted in a greater supply than demand. The price of oll dropped
substantlalily, and contlnues to drop. The OPEC natlons, depending on very high prices for
their oll, had been buylng gold with surpjus revenue In the latter part of the 1970's. Sudden-
ly they found themselves with less Income than they needed fo malntalin thelr status-quo.
Consequently, several OPEC countries have had to sell gold to balance thelr books, causing even
more downward pressure In the gold market place.

The effect of high Interest rates and U.S. economlc¢ pollcy throughout 1981 produced the
effect desired by the Reagan adminlstration. 8y December, the Inflation rate was down Yo 9%,
and now | believe It's just under 8%.

Because gold 1s a good store of valuve In Intlatlonary times, [t was & popular investment.
Many people haeld on to It, but have had thelr flngers burned very badly w1th the dramatic
declIne I{n the price over the last 18 months., Letf's have a look at 1982.

The first three months of 1982 have really been a mirror Iimage of what heppaned In the 12
months of 1981. The price of gold has contlnued to tumble, Yhe price of oll has come down,
there's baen some potltlcal tenslon In the wor)d, and at this point, 1t's a pretty sorry
sltuation for those people that are |looking at the price of gold.

Interest rates are still high and there has been an Increase In broker/loan rates charged
by the banks In the last few days. Therse Is pressure in the market for even hlgher prime
Interest rates. | feel confident that wlthin the next few months we wl)l see the end of thls
market slump and a return to higher gold prlices. | was In New York last week talklng to a
substantlal number of commoditlies brokers. When | asked them what they felt the price of gold
would be at the end of 1982, their projectlons ranged from $230 per ounce up Yo about $1500 per
ounce. |f there's any solace to be galned from that wlde varlance of numbers, 1t s that there
wers only one or two at $§230; there was only one at $1500, but a substantlai number ot those
bankers and brokers are antliclpating prices slignlflcantly higher than those of today.

Mining companles that deal wlth us offen ask: "What can we do about 2 low price |[lke
this?® In many Instances, there's not a lot one can do to protect cneself except to sell at
the current price, and hope that at some point In the year the price wlll go up and improve the
average for the year. Many people should conslder hedging thelir metal. Thls |s not a subject
that we should get Into deeply today, because It |s a very compi icated matter. | would cer-
talnly urge you, |f you are Interested In hedglng, to talk to a reputable broker. | deal qulte
extenslvely with brokers, and I'm quite famlitlar with them. (t (s a matter that shouldn't be
taken 1ghtly; 1+ could be consldered by a mlning company as a way to protect Itself, |f the
company feels, as | do, that the price I1s going to go up. | think we're In the mature stages
of a falr market, The market actlvity In the last few weeks has Indlcated that there Is very
strong support for the price of gold. There have been attempts to move [+ down below the $300
mark, yet, at this polnt, there's been a substantlal amount of buy(ng from central banks. The
only thing we can say for certaln Is that there gre buyers out there, end at this polnt [t
would appear that a base 1s belng bullft,

For those who are Interested In hedgling, | wll| be avallable to dlscuss It at the Delta
open~house tonlght on Hanson Drive. |+ [s a matter of "buylng contracts to cover sales, and
hoplng that, at a later polat In the year, you willl be able to recelve some of the cost by
sel{Ing out those contracts at a higher price"™. There are costs and risks Involved. 1 might
also suggest that some one could use the future's contract as a means of Improving the price he
gets tor his metal this year or any other year. | don't want to advertise for Delta, but we
are, at thls point, embarking on a buljlon management program. We're In the embryonlc stages
of putting It together.

This program wlll permlit mlners to take advantage of hedglng Through an essentlal fund,
which will be administered by Delta for those mIners who are Interested. |f anyone would |lks
to obtaln more Information contact David Seed, Yerry Mulllgan or me and we can glve you the
bare detalls now, and wil| be happy to send you complete Information when 11's ready.
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What is the posslibllity that there's an agreement between the United $tates and the
Soviets to control the gold market?

I haven't heard that one. I['ve heard something very similar that happened last year
between the South Africans and the Russléns. There was apperently overwheimlng evldence
that the South Afrlcans and the Russlans were worklng together, and there was even avl-
dence shown on televislion of meetings where they were seen huddled together around tables,
dlscussing thls very point. | was in London at the time, and | was in the Rothch!(d Bank.
They are very responsible and rellable people. They had been in attendance at some of
these meetings, and they sald that It was purely by chance that these peopie were sitting
as they were, and the photographs had been taken speciflically to make It look as If the
Russians and the South Africans were together. They felt that there was nothing to .that

rumor. | canonly assume that it's a similar sort of rumor that started concerning the
Russians and the Americans. | certainly have heard nothlng about It from anybody | speak
to.

How much gold have the Russlans sold?

ln 1981, 1+'s estImated they sold Just over 7 mll|lon ounces. There has been nao word as
to how much they've sold thls year. There have been a number of rumors. One that clrcu=-
lated a couple of weeks ago was that they had asked thelr Swlss bankers to advise the
world that they have not sold any gold for the last couple of weeks. There are, however,
some [ndicatlions that they are very actlve In the future's market, and consequently, thay
may be selling, but malntalning the price by hedging. There Is very firm evlidence that
the Russians have become very astute traders Iin futures, and the commodlties market.

| must say that | place far more Importance on fundamental analyslis than technical analy-
sls for a number of reasons. Having looked at the sources of demand for gold fn the last
3~6 months, | feel that there has been a marked Increase In the base of offlclal buyers.
This Includes the central banks and International organizations that buy gold. | don't
have axact numbers but, for example, If there were 50 central banks buylng gold a2 year
ago, that number has Increased dramatlically and may now be closer to 100. WIith a broader
base of central benks purchasing gold for the flrst tIme, | think 1t Is creating a greater
demand at levels which wlll be very dltflcult to penetrate.

Regarding Internstlonal monetary funds, | was Just wonderling If fthere ls anythlng In the
wind about reintroduclng the gold standard.

There has been |Ittle falk about the gold standard, or a partial gold standard, belng
relntroduced. | thinpk the figure that | read stated "In order for the Unlted States to go
on a gold standard, the price would have to go up to $4,500 an ounce". A partlal gold
standard, If Introduced, might work for a while, but would be very temporary. O0f the
people | speak to In New York and London, the vast majority feel that a golid standard, as
we once knew 1f, would be Impossible to adminlister.

ls there golng to be any pressure on the gold market consldering that the OPEC countries
are selllng gold to make up tor revenues tost as a result of the glut In oll demand and
depressed prices?

There has been a falr amount of speculation In gold by the Middle East In recent months,
but most of thelr trading has actually been the sale of gold to support thelr falterlng
economles caused by the dramatlc reduction tn demand, and In the price of oil. | don't
know of any move, collectlvely, to create too much trouble for the American dollar. |
think the Saudls, who have a great deal of influence, would work very hard to prevent
anythlng [lke that. | think King Falsal must be consldered a very reliable person, and
probably a friend of the Unlted States. Consequently, | don't think, as a group, the OPEC
countries would be able to successfully create trouble for the dollar. A splinter group
may .attempt to do ¥, but | don't think It would work.
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PLACER SAMFLING IN THE CHUGACH NATIONAL FOREST, ALASKA

Steven A, Fechner, U.S. Bureau of Mlnes

The Bureau of Minas mineral appralsal of the Chugach Natlonal Forest started In 19879. It
Is a four year study that [s funded under ¥he RARE |} Wllderness Program,

The Chugach Neticnal Forest encompasses approximately 4.8 milllon acres In Southcentral
Alaska. Because of the large size of the forest, the Bureau of Mines subdlvided [+ Into three
study areas: Paninsula, )lslands, and Sound. Thls presentation reports on placer sampling
within the Sound study area, whlch takes up approximately the eastern half of the forest from
Eagiek Bay on the west to Berlng Glacier on the east and from Kayak Island on the south 1o Mt,
Slegfried on the north. Towns wlthln the area Include Valdez and Cordova. We also examlned the
entire Valdez mining district. The district Is only partlally withln the National Forest
boundaries, but the enflre district was studled In order to understand the mineral trends which
might extand tnto the National Forest.

Physlographically, the forest Includes coastal aenvironment land with a rellef from 1,000
to 3,000 ft., with spruce forest and wmuskeg areas, and Inland environment¥ land wlth glaclers
and mountalns ranging from 4,000 to 10,000 f*. In etavation. The study area contalns state,
private and federal land. State land (s restricted to areas around the Columbla Glacler, the
Rude River, and around the towns of Cordova and Valdez. The private )Jands are mosTly along the
coast. The remalinder Is fedeoral land managed by the U.S. Forest Service. In 1980, with the
passage of the Alaska Natlonal Interest Lands Conservation Act or ANILCA, the slze of the
torest was nearly doubled. Addltlons are found In the Copper Rlver area and Caolumbla Glacler
area, AN(LCA closed these newly Incivded lands to mineral entry pending further study, how-
ever, [t dld aopen the fraditional forest to mlineral entry,

The mining history of the arsa started In 1894 when gold was found In gravels around
Valdez. When the Klondlke was dlscovered In 1896, a lot of people came to the area and staked
the first copper, gold, oll and coal prospects. The years from 1897 to 1920 were the buslest
for mining In the Sound study area. Major mining activity Included five mines: the Cilff Mlne
and the Mldas Mlne, near Valdez; the Eltamar Mlne near Tatlt)ek; the Schlosser near Port
Fidalgo; and the Bering Rlver Coal Company MIne neer Katalla. From 1897 to 1920 approximately
25 m1!1lon pounds of copper were producad, most of it from the Ellamar, Slater and Mldas Mlnes.
Over 200,000 ounces of sitvar, mostiy trom the Eilamar Mine; over 100,000 ounces of gold,
almost halt from the ClIff MIne; and 20,000 tons of cozl, all from the Berlng River Cosl
Company, were produced In this district after 1920, mining actlvity ceased untll 1934, when the
price of gold was ralsed from $20 to $35 an ounce. From 1934 to World War t1, 8,000 ounces of
gold were minad In the area, 7,000 of those ounces coming from the Cl1ff Mine. After World War
Il all minlng actlvity In the Sound study area stopped agaln. Presently, fthe anly mining
activity In the area Is exploratory drllling for coal near Katalla. The geclogy In the Sound
area consl!sts of four unlts: the Valdez Group; the Orca Group; younger tertlary sedimentary
rocks; and terttary Intrusive rocks, The Yaldez group 1s the northernmost unit. It Is Creta-
ceous In age and extends from Eastern Alaska, west on down the Kenal Peninsula. [t conslsts of
slates, graywackes, and mlnor greenstones. The major mlneral resource within the Yaldez group
1s gold. Gold occurs {n two major belts withla the sound study area, an east-west trendlng
belt through Valdez, whlch stretches from the Columbla Glacler to the Valdez Glacler. We
dbellave the ball extends 60 mlies to the east and connects wlth the Bremner River gold de-
poslts. The second belt |s a northeast trending belt, 12 mlles In extent betweaen Unakwlk [niet
and Port We!ls. The Valdez group does contaln other mineral resources, |Ilke the Midas Copper
Mine, but these resources are minor compared wlth gofd.

The second group, called the Orca group )les In contact with the Valdez group to the
corth; It Is tertiary In age and extends from £astern Alaska down through the Kenal Peninsuts
and onto Kod!ak Isiand, which Is farther sovthwest. |t {s Ilthologically simllar to the Valdez
group; consisting of slates and graywackes but dlffarent In that the Orca Group has a major
greanstone component. The maJor mineral resource [n the Orca Is copper, Instead of gold.
There a2re some minor gold prospects around McKlnley Lake near Cordova and on 8l1gh |sland.

The thlrd group of younger tertlary rocks ere sedlmentary In orlgln. The major mlneral
resources In this group Include all, gas and coal, None of these are pertinent to this study.
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The fourth unlt Includes the intrusive rocks whlch are scattered throughout the older sedimen~
tary unifts.

In 1979, the Bureau of Mines started a reconnalssance level sampling program of Chugach
National forest, including some mine evaluations. In 1980 and 1981 we dld more detailed mine
evaluations, and In 1981 we started placer sampling.

Placer sampling conslsts of shovelling 1/10 of a cu. yd. of surficlal material through a
portable sluice box. The mineral concentrate obtalned from the slulcing Is panned down to a
heavy mineral concentrate. Any concentrate sample containing greater than 30 particles of gold
amalgamation Is called the recoverabie gold value. The rest of the concentrates were sent to a
lab for atemic absorption analysis for gold, sllver, copper, lead, zinc and numerous other
metals.

Because of the large slze of the study area, and because It was the flrst year of the
study, we had to restrict our sampling to four types of drainages. The dralnages sampled
Include 1) those that contalned historical tode mines or prospects, 2) those that contained
historlcal placer mines or prospects, 3) those that contained Valdez group rocks but without
reported gold mlnerallization, and 4) those wlth gold In stream sedIiment samples. We sampled
80% of the dralnages that f1t Into these catagorles., We collected {07 samples, 20 of which
contalned recoverable gold values. These anomalous localltles are scattered between Unakwlk
Inlet and the Copper River.

Most of the historical gold deposits are found !In the Valdez area. The gold values In the
lodes range from .03 to 101.49 ounces per ton. Most dralnages below these lodes were sampled,
but the only anomalous values came from Columbla Glacier; McAl| lster Creek, Gold Creek and
Mineral Creek. The values range from .005 to .001 ounces per cu. yd. We did find recoverable
goid values In Mineral Creek, but we took a 1,000 Ib. sample and sent [t down to the Bureau of
Mines placer tab In Albany, Oregon, for more detalled heavy mlneral analysis,

We sampled drainages wlth historlcal placer mines and prospects, as well as Soloman Gulch,
Lode RIver, Redhead Beach, and Mlner's River, whlch do not have a hlstory of gold
minerallzatlon. We found goid values In al! these except for Lode Rlver., The values ranged
from .002 to .0049 ounces per cu. yd. :

Recoverable go!d values were dliscovered in 13 creeks wlth no previously recorded gold
mineral [zatlon. The values range from .001 to .028 ounces per cu. yd. These creeks have poten-
tlial for economlc gold minerallzation. The best creeks should yleld samples that contaln
greater than 100 gold particlies or large gold particle size, Brown Creek, Cleave Creek, the
Copper River, the tributary to Jack Bay, and the Tasauna have the hlghest potentials for
economic goid minerallzation.

Usling this placer sample method we found recoverable gold values In only flve of the
Creeks that had anomalous stream sediment samples. The gold In stream sediment samples range
from .0012 to .0156 ounces per cu. yd. (recoverable and nonrecoverable) and those In the placer
samples were from .003 fto ,0020 (recoverable) ounces per cu. yd. There Is {Ittle correlation
between stream sediment sample valuas and placer samplling values from the same creek. Creeks
that run up to 1/10 of an ounce per cu, yd. using the placer sampling method did not show any
recoverable gold values In stream sediment samples.

Through placer samplling, we can redlscover drainages with historical fode mines, placer
mlines and prospects, as well as find a number of drainages that contaln recoverable amounts of
gold, but do not have a hlstorlcal record of gold mineralizatlon. We alsc found that you can
use gold and stream sed{ment samples to find gold bearing dralnages. However, the placer
sampling method would be a beitter technlque to dellneate the gold minerallzation within the
creek,

We bel Teve that thls sampling program extends the east-west trendling gold belt from
Columbla Glacier to Valdez Glacler through the Tasnuna River dralnage, to connect up with the
Bremner Rlver gold district. We might also take it across the Columbla Glacier and connect 1t
with the Miner's River gold flnds. Alternatively, the mlnerallzation In the Miner's Rlver may
be connected with the northeast ftrending gold belt between Unakwlk I(niet and Port Wells.
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Thank you.

Did you sample gravel close to bedrock?

We sampled surflclal gravels, often In the actlive stream channel. We seldom got down to
badrock, Placer sampling ls spotty, you mlight te 5 or 10 f+, away from aurlferous gravels,
but you're just sampiling barren gravel. This pius the small size of our samples accounts
for the Inconslstencies present In our results,

{Inaudlble)

We have 2.8 mll1lon acres to took at In a short period of tIme. Hopafully next year, we
can go In and do some more detalled work.

This information Is out In an open flle report, avallable from the Bureau of Mlnes.
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NEW DIRECTIONS TO
THE MINE SAFETY AND HEALTH ADMINISTRATION PROGRAM

Kenneth U. Russel|, MSHA

With the new Reagan administratlon we are golng to assist rather than regulate as In the
past; though we stlll have a minor role as a regulator, and we have been glven the authorlty to
use what we call 'compllance assistance vislts' at your property. |f you want to flnd out what
we think of your property, ask for a compllance visit., There are never any penaltles [nvolved
with the vislt. These are avallable throughout the mining season. These visits are also
helpful anytime an operation ls changed, be {t a new plece of equipment or a new technique. We
will go over your equipment with a fine tooth comb from the health and safety standpolnt only.
We are (lke EPA [n that the burden of proof Is on MSHA If we want to fight you for a violatlon.
We must prove that the violatlon s there. We have equlpment to prove certaln violations, but
we are lackling the equ!pment necessary fo substantlate others,

We are not here to harass; we try to malntaln safe and healthy operations. That's the
name of the game as far as we're concerned. We have stlpulations |ike any other regulatory
agency, &nd when violatlons of these particular standards are found durlng a regular Inspec-
tlon, then they have to be clted.

The MSHA education and training functlon s now administered directly through my office.
When you request them, educational services wll| be provided to you, at least whlie our funding
hol ds out. :

We have changed our cltatlion pollcy. In the past, when a cltation or an order was Issued,
It was up to you to resolve the Issue, by phone, wilth a speclallst In Denver, Colorado. WIth
the new changes, however, these negotlatlons wlll be done on your property by the Inspector,
before he leaves the property.

It you cannot negotiate dlrectly with the Inspector and come to a sound agreement you have
the optlon to request a conference at the level above me, the district manager's offlce In
Alameda, Callfornla. He has the optlon then to elther hold that conference with you himself or
to pass I+ down to me, or ona step below me to the Inspector's Immedlate supervisor. We hope
that, In this way, we wlll have some meaningful consultatlons over the problems that we find,
rather than have someone back In Washlngton, D.C. Judging and [ssulng assessments.

At the present time, most of the MSHA requlations are being presented at hearlngs for
proposed changes. These hearlings are coming up wlthin the next month at varjous places across
the country, and wlll last for three days. The hearlng which | think you people wl!{l be magt
Interested In will be held In Spokane, and wlll address loading, haullng and dumplag. If you
have someone that you want to 'rlde hard' on this partlicular part ot the hearlng program, I'3
advise you to have him there, because once these things are 'cast In concrete', they just don't
want to change them agaln.

Many of you have been, In the past, Indoctrinated to or assoclated with the old Bureau of
MlInes "Act and Prevention Program™ In the new phase of tralning under the local offlce, I'm
golng to attempt to bring this type of training back, %o replace the story-book type of traln-
Ing that the education and tralning sectlon has been [nvolved with.

Some of this tralning Is mandatory. |f you are not 2 seasoned miner or a miner ot old
standing, there are certaln things that you have to be tralned In. These malnly encompass

safety skllls you'll be Involved wlth on~the-job. | hope to develop a Job analysls program and
break that Job analysls program down Into a job safety analysls program. The training you will
recelve wlll be based on an analysis of your partlcular operation.

Basically, that Is where MSHA Is headed. We have had a severe reductlion In force, wilth a
decrease In budgeting. Our budget may be cut by another 30% as well, and as a result there are
far fawer men to make the MSHA compllance visits. Thls might seem |ike a blessing To many of
you.
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GOVERNMENT REGULATIONS AND
WHAT THE MINING INDUSTRY CAN DO ABOUT THEM

Roger C. Burggraf, Miner and MIne Consultant
Tri{-Con Mining, Inc.

My comments today are In no way Intended a2s a personal attack agalnst the various em=-
pioyees In State and Federai government, Our new Commlssloner of Natural Resources, John Katz,
1s doing an excellent job. He Is maklng a determined effort to get the Input of the mining
industry In planning for the futura development of our mlneral resources (n Alaska. He wants
to see a healthy mining Industry. |( have found the staft at the Department of Minerals and
Energy Management to be very cooperative and helpful. The Tri-Agency one-stop permit applica-
Yion form Is an effort by the state government to simpllty the permitting process.

There |s some hope for the Department of Interlor with Secretary of the Interlor James
Watt (n offlce, The local Bureau of Land Management offlce personne! have been very helpful
and are frying fo do the best job they can to fulflil the tesks assigned to them.

Last year the Offlce of Mineral Development, with the Alaska State Department of Commerce
and Economic Development, was set up. John Slms was appointed director and has done an out-
standing job of promoting mining In Alaska.

Why do we have the morass of regulations we have today? There are a multitude of reasons,
some of whlich are:

1. Abuses fo the environment which Include:
a) Destruction of forests and top soll
b) Poilutlon of streams
¢) Fallure fto restore mined lands

2. Olsregard of the needs of others

3. Fallure to have an adequate publlc relations program and educational program to
Inform the publlc of the need for mineral resources, A recent survey taken In the
United States reported that less than 4% of al!l people belleved that mining and
minerals had any dlrect effect on thelr 1lfestyle. Less than 35% bel(leved that
mining was necessary for a healthy economy.

The abuses of the past have led to the Environmental Movement which has been manlpulated
by speclal Interest groups. Today we are paylng for these abuses, and It has cost us, and our
natlon, dearily. The one good thlng that the Environmentai Movement has done 1s to make us more
aware of the land around us and more conslderats toward the needs of other people.

Like other movements, certain radlcal elemants galned control. Many of those Invoived are
ldeal Ists who come from wall-to-do homes. Llife has been easy for most of them. They do not
know what It Is |Tke to go out Inte the world and scratch for an exlstence. Untortunately,
most of these people see the world only through rose-colored glasses and look upon Industry es
belng dirty and evli]. Even with all thelr educatlon they are totaliy unaware of thls natlon's
dependaence on mlnerals,

H. Peter Metzger, Ph.D., gave a talk to the Natlona! Meetlng of the Amerlcan College of
Nuclear Medlcine on April 28, 1978 t1tled "The Coerclve Utoplans: Thelr Hidden Agenda". |
strongly urge you to read this to galn a2 bettar Insight of the dangers thls nation faces today
from the Environmental Movement.

In Alaska, the environmentallsts have criticlzed our placer operatlons for destroylng the

pristine environment. LIttle do they reallize what mining has contributed to Alaska and the
natlon.
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To develop the placer deposits, people had to be hired and Industry had to produce the
equipment Yo mine the gravels and produce the gold and silver which added to this Natlon's
wealth and flnanclal stablllty. Both are strateglc metals necessary for Industry. The lands,
which for the most part were muskeg and of |ittle value, now have an economic value to mankind.
Much of this land Is now good flsh and game hab!tat. In addltion, the placer talllngs have
been very Important for providing material for roads, and pads for bullding. The average value
of the gravels when mined was 25¢ per yard. Now the talilngs are selllng for $3.00 per yard.
ig you can see this has not been all bad. Actually, Mother Nature can be a far worse polluter

an man.

Why have we al | sat back and taken the abuse heaped upon us by the radical environmen=
tallsts? We have atlowed the environmentalists, through government, to Impose regulation upon
requlation on our Industry. The result has been increased costs of operation resulting In
hlgher costs to the consumer,

Just take a look a2t the Trans-Alaska Plpellne. The orlglinal cost was ast!mated at 900
mllllon dollars, but after years of delays the fInal cost was 11 billlon dollars.

Delays because of environmental restrictions and red tape, such as those which prevented
the Trans-Alaska Oll Plpellne from belng completed on time, have held back construction of the
Alaska Natural Gas Plpellne to the point where It might not now be economically feasible to
construct, 1f the Plpeline Is not constructed, 1t wlll cost thls natlon and Its people even
more bllllons of dotlars In an energy resource not utlllized.

The foot draggling caused by the Environmenta! Movement has delayed the constructlion of
numerous hydroelectrlc and power plant projects, at the expense of the pub!lec.

The Environmental Movement, Instead of conserving our natural resources, has resulted [n
locking up valuable minerals which we may never be able to utillze. Every regulation or
restriction Imposed upon the mining Industry ralses the cost of operation, resulting In The
closing of mines or requiring the companles to mlne only the higher grade deposits. Thls has
left bll)lons of dollars worth of minerals In the ground that would have been economlcal to
mine had costs not been so high. A good example of this is the Kennecott Mlne at McCarthy. In
1907, Kennecott wanted to bulld a smelter at Cordova using the coal from the Bering Coal
Flelds. Teady Roosevelt was pressurad by Glfford Pinchot, Chlef of the Bureau of Forestry, and
other environmentallsts, I[nto refuslng Kennecott!'s request. So began the attempt by the en-
vironmentallsts to lock up Alaska. The result was that only the richest ore was mlned and

bll(lons of dollars of low grade ore was left In the ground. This minerallzed zone |s now In a
natlonal park and wil| never be mined. Instead of conserving our resources, the Environmental
Mavement has resulted in the sgquandering of billlons of dollars of our resources at the expense

of the paople. Coal leases |n the Bering Coal Fleld were denled In 1908, resulting In the
Importation of coal from Australlla, Japan and the State of Washington. The Imported coal cost
$15.00 per ton versus a cost of $3.00 per ton for locally mined coal. Plans to extend the
Copper River Northwestern Railroad Into Interior Alaska had to be abandoned. The end resul?t
was that the Federal government bullt the present rallroad system at pubilc expense.

The present regulations have made It uneconomlical to properly utlllze our resources.
Economics dlctate what we can and cannot mine.

The no-growth attltude of the environmentallsts ls tearing apart the materlal and moral
fibers of this natlon. |+ has resulted In this natlon's Inabllity to compete on the world
market and has reduced our GNP. Inflatlon has hit us heavlly, deficlt spending Is the order ot
the day, unempioyment Is high, cost of food and fuel has gone sky-hligh. Land and bulldling
materlals have Increased to the point where the "Great Amerlcan Dream" of home ownershlp Is a
thing ot the past. We have our frlends, the radlcal envlronmentalists, to thank for this,

If we are to survive as a natlon, we must stand up and flight for what we Think 1s right.
We are the soldlers of Industry. Wlthout the production of the natural resources--oll, coal
and metals~-thls country cannot survive In today's world.

Many of you In this room have fought In one or more of the numerous wars thls country has
been In during the tast half century. We fought In an attempt to preserve thls natlon’s
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Repubiican form of government and our way of |life, The enemy we have wlthln our borders Is a
far greater threat to our |lves than those from outslde.

Let's face |, we miners are the last of a rare breed. We are independent, strong willed,
hard working, self sufficlent, and accept the chal lenge of overcoming odds. Most of us do not
want government handouts, prefering to make It on our own steam. We scare the pants off of the
planners and bureaucrats, who feel thaelr job Is to plan, reguiate and control. We do not want
to become regulated |ike ‘the lowly hamburger.

Dixle Lee Ray, former governor of Washington state, gave a very good talk to the coal
conterence last month. One of the polnts she mentloned was the effect regulatlons have had on
the price of hamburger. Are you aware that you are payling 8 to 1) cents more per pound for
hamburger so that 41,000 regulations and 200 legai statutes can be enforced to protect the
consumer?

Our attltude towards our enemlies has bean that we wll]| do as we please no matter what:they
say. We have been like the ostrich wlth Its head in the sand--most of us have been obiivious
to all that Is going on around us. As a resuit, we are today faced with a multitude of Faderal
and State government regulations, which, unless we do something about them, wil]| force most ot
you smal| miners out of business within the next 10 to 20 years. The perm!|t system that is
belng forced upon us Is a nlghtmare to enforce. Llttle dld our leglslators realize the 13-
headed monster they created when they passed the Innocent appearing leglsiation to regulate the
Industry. Bureaucratic kingdoms are belng created. The adminfistrative costs of regulating our
resource agencles now runs In the mi(({ons of dollars, and | bet wlthln 20 years wil!l cost the
State billlons of dollars In administrative costs, lost production and lost Jobs. Each Job
lost costs not only In |ost productlion, but In unemployment benefits and welfare handouts which
have fo be paid from the productive slements of our soclety.

Thls natlon of ours appears to be running full steam for our flpal leap Info obllvion. We
have not {earned from the mistakes of other natlons, We seem to be bound and determined to
destroy that whlch has made us great. Land ownershlp, [ndependence and salf sufflclency are
belng dlscouraged. Food stamps, welfare, medicare and government handouts are belng doled out
to encourage dependency on the government., What has happened to the old work phl{osophy of
rewarding effort and penallzling mediocrity?

Look what has happened In the SovieY Unlon, Poland and Vletnam. Natlons that were once
sel f=sustainlng have regulated themselves to death In a morass of bureaucratic red tape and
filve year plans that seem to go nowhers. The Scoclallstic system Is no better. Great Britaln,
and to a lesser degree Canada, ara caught vp In a no-wln sltuvation where the workers expect
government to provide them wlth cradle-to-grave security. They have not yet l|earned that
productlivity Is the key to a secure natflon.

What can the mining Industry do fo bring a balance back Into government to al low for an
orderly development of our mineral resources?

1. |f our resources are to ba econohlcally developed, we need to convince our |eglsia=-
tors and the executlve branch of the government--both Federal and State~—-of the need
for fewer controls and less red tape.

2. PRegulate ourselves by using the prudent man approach to minlng, dlsrupting the land
surface no more ‘than necessary.

a) Use - 1) Geophyslical and geochemlcal technlques for exploration.

2) Trench and sampie the ground, uslng appropriate equipment, before
miaing.

3) Drlll the ground to prove up reserves.
b) Use settling ponds If feasible.

¢) After mining, level out talllngs plies, or stack tallings (n such a way that
they btend Into the landscape and reseed If necessary.
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Educate the public of our need for minerals and of the benefits from mining to
mankind. These Include:

a) Jobs to construct the equipment and to support the mining Industry.
b) Jobs within the industry--mining, milling, shipping, etc.

c) Jobs to take the resources and turn them Into products enabling Industry to
function. Farm equlpment, heavy equlpment, etc.

d) How metals and minerals benefit people in everyday |ife--autos, computers,
washing machines, housing components, etc.

e) The minimai Impact of mining when compared to the total land mass. Less than
0.16% of the land surface has been disturbed by mining. This Includes quarry
and gravel operations. Are you aware that less than .2% of the earth's surface
wlll have been affected by mining by the year 2000? Most of the land can be
restored and made more productive than It was before it was mined. Example, the
Usibell]l Mine. Mineral deposits cannot be moved from piace to place. I[f a
person does not | lke mining, or what It does, | suggest they move to the other
99.8% of the earth's surface. A recent Canadian study done by Dr. John Stahl,
Canadian Federal Department of Energy, Mines and Resources, indlcated the fol=-
lowing:

1. For every dollar spent in producing raw ore, 2.7 dollars were generated.

2. When the ore was reflned at site, It generated 9.7 dollars for every dollar
worth of raw ore mined.

3. When manufactured into a product, one dol lar of raw ore generated 43.00
dol lars.

g) The fact that many towns and cities would never have come Into exlstence if It
had not been for the location of ore deposits nearby. Falrbanks Is a good
example. . .

Take actlve Interest In what is going on around you. Don't leave It up to the other
guy to pull your chestnuts out of the fire. We are a small Individuallistic group
flighting a large well organized group that wants to shut us down and destroy this
nation. They have Inflltrated the government with thelr no-growth attitude and have
succeeded In getting legislation passed that could result in our exterminatlion as
miners. We must work with our leglslators and the executlve branch of our government
to remove counterproductive regulations and overhaul regulations which are cumbersome
and Ineffective, For example, the Trl-Agency Report. Inclidentally, sometimes these
permlts may end up as a malling IIst for enforcement agencies such as MSHA., |f
necessary, we must fight Illegal and unreasonable regulatlions In the courts.

Stop bureaucratic "Emplire Bullding". Remove those nonessentlal bureaucratic func-
tions, The reduction In oll prices are going to require that the State trim the fat
off of the government. Now [s our chance to bring reason back to government.

The front line troops are getting tired. We need your help--you cannot contlnue to
sit back and expect a few to carry on the battle. We ask you to take an active
Interest In and support your mining assoclations.

I+ would be nice to see the requlatory system el iminated, however, | am afrald that is
never going to happen. What we must strive for is a realistic level of regulations which wi}l
not unduly hlinder our efforts to produce the resources thls nation so badly needs.

The State needs to Implement a pollcy which will encourage mining. Thank God for John
Sims and the Offlce of Mineral Development. This is the first time In many years that we In
the mining Industry have had an advocate In government. What we need is a Department of Mines
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run by people faml|lar with mining. We don't need any more biologlsts telllag us how to mine.
Let's get professionalism back In government,

We, as miners, are faclng the flght of our lives. We must take Interest In the world
around us and fight, through our Republican form of government, for the rlight to produce the
products which this nation depends upon for |Its survival. We cannct go back to the horse and
buggy days 1f we are to retaln our freedom and Independsnce. The massoes must be educated.
They have been bralnwashed by the noc—growthers and radlcal environmentallsts,

Let's march together as the soldlers of Indus¥ry and do battie with our enemles.
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CONCLUDING REMARKS

David A. Heatwole, Presldent, Alaska Miners Assoclatlon

I think that the quailty of papers and the presentatlions has been excellent, Thls has
been a flrst rate conference. |t Is certalnly on par wlth technical mining conferences that
you'll tind anywhere In the country. [* Is probably the conference for placer minlng.

{ think the central polnt of the conference, at least the most emotlonal Issue that the
conference faced, was made during our lunch yesterday when John Spencer told us about the two
court declisions regarding alr and water quallty compllance, mandating that hls offlce demand
compllance or take court action. Many peopie expressed shock that thls was golng to happen. 1
heard a (ot of emotion expressed followlng that talk. Yet that particular decislon Is nothing
new. |1+ has been before the minlng Industry for at least two years. When | look back over the
last 18 months to the Samanskl hearJngs, | know that )| can count on two hands the number of
miners that showed up In court to glve thelr side of the story, Those who were shocked with
what happened dldn't show up when the chips were down,

At that time the Miner's Assoclation put out a call for one ounce of gold each from the
producing miners, to help with the legal battie during the Samansk! hearings. We wound up with
20 ouncas of gold. Thirteen of those came from one person. Only a few people, when they
couldn't give the time, came forth wlth some money to help In this flght. That's all past, and
t'm not trylng to siing mud around. But 1 do want to relnforce what Roger sald, "If you don't
get Involved, you get the consequences™.

There are two paths that the AMA wlll pursue In the future regarding the Samansk! deci~
slons. Flrst, we will review the legal optlons. We haven't had a chance fto thoroughly study
the legal optlons but | believa they are very lImlted. Legally, all we can hope to do Is delay
actflon. This can only be a short-term solutlion, and somewhere In the future we're going to
have to face fthe regulatlons.

Our second and most productive pursult should be to simply change the regulatlons. Durling
hls presentatlion yesterday, Mr. Spencer Inv]ted us to do That. We'ra golng to pursue that,
Ron Rozander has volunteered to make the flrst stab at drafting a rough proposal tor modlfled
regulations. These won't be ragqulatlions that esveryone in the Assoclatlon wil!{ necessarlly
agree upon. The modiflcatlons will have to be something that we fesl we can get the government
to accept. | plan to clrculate Ron's draft to each branch of the AMA for review. I'm also
going to send It to the organlzed dlstricts and let them revlew and comment on It. | hope to
get thls al | back together and then formutate a unlfled position, | can tel!l you right now
that 1t we aren't unlfled, 1t everyone lsn't pulling the same cart thls time, our efforts may
be frultless. Start the effort.

We must move forward as one assoclatlon, to get thess regulatlions changed. | hope that
those of you that are here will go out and tell those that aren't present what our Intentlons
sre, and try to get them to Jjoln the team. We must pull together and see If we can do somethlng
this time.

94




	mirl_n61pg001.tif
	mirl_n61pg002.tif
	mirl_n61pg003.tif
	mirl_n61pg004.tif
	mirl_n61pg005.tif
	mirl_n61pg006.tif
	mirl_n61pg007.tif
	mirl_n61pg008.tif
	mirl_n61pg009.tif
	mirl_n61pg010.tif
	mirl_n61pg011.tif
	mirl_n61pg012.tif
	mirl_n61pg013.tif
	mirl_n61pg014.tif
	mirl_n61pg015.tif
	mirl_n61pg016.tif
	mirl_n61pg017.tif
	mirl_n61pg018.tif
	mirl_n61pg019.tif
	mirl_n61pg020.tif
	mirl_n61pg021.tif
	mirl_n61pg022.tif
	mirl_n61pg023.tif
	mirl_n61pg024.tif
	mirl_n61pg025.tif
	mirl_n61pg026.tif
	mirl_n61pg027.tif
	mirl_n61pg028.tif
	mirl_n61pg029.tif
	mirl_n61pg030.tif
	mirl_n61pg031.tif
	mirl_n61pg032.tif
	mirl_n61pg033.tif
	mirl_n61pg034.tif
	mirl_n61pg035.tif
	mirl_n61pg036.tif
	mirl_n61pg037.tif
	mirl_n61pg038.tif
	mirl_n61pg039.tif
	mirl_n61pg040.tif
	mirl_n61pg041.tif
	mirl_n61pg042.tif
	mirl_n61pg043.tif
	mirl_n61pg044.tif
	mirl_n61pg045.tif
	mirl_n61pg046.tif
	mirl_n61pg047.tif
	mirl_n61pg048.tif
	mirl_n61pg049.tif
	mirl_n61pg050.tif
	mirl_n61pg051.tif
	mirl_n61pg052.tif
	mirl_n61pg053.tif
	mirl_n61pg054.tif
	mirl_n61pg055.tif
	mirl_n61pg056.tif
	mirl_n61pg057.tif
	mirl_n61pg058.tif
	mirl_n61pg059.tif
	mirl_n61pg060.tif
	mirl_n61pg061.tif
	mirl_n61pg062.tif
	mirl_n61pg063.tif
	mirl_n61pg064.tif
	mirl_n61pg065.tif
	mirl_n61pg066.tif
	mirl_n61pg067.tif
	mirl_n61pg068.tif
	mirl_n61pg069.tif
	mirl_n61pg070.tif
	mirl_n61pg071.tif
	mirl_n61pg072.tif
	mirl_n61pg073.tif
	mirl_n61pg074.tif
	mirl_n61pg075.tif
	mirl_n61pg076.tif
	mirl_n61pg077.tif
	mirl_n61pg078.tif
	mirl_n61pg079.tif
	mirl_n61pg080.tif
	mirl_n61pg081.tif
	mirl_n61pg082.tif
	mirl_n61pg083.tif
	mirl_n61pg084.tif
	mirl_n61pg085.tif
	mirl_n61pg086.tif
	mirl_n61pg087.tif
	mirl_n61pg088.tif
	mirl_n61pg089.tif
	mirl_n61pg090.tif
	mirl_n61pg091.tif
	mirl_n61pg092.tif
	mirl_n61pg093.tif
	mirl_n61pg094.tif
	mirl_n61pg095.tif
	mirl_n61pg096.tif
	mirl_n61pg097.tif
	mirl_n61pg098.tif

