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Preface

PREFACE

Development of this historic context for mining properties throughout the Chugach and
Tongass National Forests was prompted by proposed inmtiatives for dealing with health,
safety, and eénvironmental concerns at over 200 properties, many of them of possible
historic importance. In fact, however, the approach for assessing eligibility for listing on
the Nationtal Register of Historic Places articulated in this document has broader
applicability. There are an estimated 150 to 160 productive lode mines and placer
streams, perhaps two to three times that many developed prospects, and an even larger
number of smaller prospecting sites scattered throughout Alaska's Forests. Many of these
properties are threatened, not only by proposed clean-up efforts. but also by intentional or
inadvertent vandalism, environmental restoration, renewed mining activities, and perhaps
most importantly, Alaska's harsh climate.

This project benefited greatly from the quantity and quality of studies undertaken over
the past 20 years by the Bureau of Mines, LS. Geological Survey, and Bureau of Land
Munagement to assess mineral potentiul throughout the Forests. These synthetic efforts
provide exceptional background material that is invaluable to researchers interested in
recording and assessing historic mining properties. This context, which i1s comprised of
two volumes, was developed to gnide such future research. Volume [ contains the context
proper. Volume 11 presents the results of a pilot field study and analyses of four mining
properties: the Halleck Island Prospect and Salt Chuck Mine in Southeastern Alaska, the
Granite Mine i Prince William Sound, and the Mull (placer) Cluims on the Kenai
Peninsula. Together these two volumes are intended for use by cultural resource
professionals as well as the Forest Service managers charged with appropriate
stewardship of historic properties on the lunds they administer.

| extend my thanks first to all of my coworkers at Michael L. Foster & Associates, both
for their interest in the project. and for the many hours some of them spent assisting me in
its many facets. In particular I wish to acknowledge Holly Morris who participated in the
field as well as preparing much of Chapter 3, two additional contributors to this report:
Deon Chancey and Traci Bradford, and the graphics staff: Brian Hannafious, Craig
Hanson, and Tim Russell. Numerous individuals shared their knowledge with me during
the course of the project; these people are listed in Chapter | (pages 18-19). I found these
miners, minerals specialists, geologists, historians, archaeologists, and other professionals
and aficionados to be encouraging and enthusiastic in addressing my queries and offering
the benefits of their expertise. Ken Maas, Carol Huber, Rolfe Buzzell, Chuck Hawley.
and Logan Hovis were particularly patient and unfailingly responsive and informative.
Stefanie Ludwig, the State Historic Preservation Officer’s representative for this project,
joined in the field effort and provided mput whenever cilled upon to do so.

Forest Service personnel aided my efforts greatly, continually expressing interest and
reviewing drafts of this context. The Forest archaeologists all shared information freely.
John Autrey wenl out of his way to gather documentary materials for me and served as a
“sounding board™ on more than one occasion as 1 struggled to develop a workable
assessment approach. Last. but most defimitely not least, I thank Susan Marvin, who

Predpects andd Producers vii March 2002
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Prelace

served as the contracting officer’s representative. for her unswerving support and
practical approach to managing this project for the Forest Service.

1. Simon Bruder, Ph.D.
Principal Investigator
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Absiret

ABSTRACT

The search for and exploitation of precious and base metals was an integral and important
component of Alaska’s history. Evidence for this history is present throughout the
Chugach and Tongass National Forests. The Chugach National Forest comprises the
Kenai Peninsula and Tumagain Arm and Prince William Sound and the Copper River
Delta, The Tongass National Forest includes much of Alaska’s Southeastern Panhandle.
This historic context was developed to outline an approach to allow the Forest Service to
distinguish among mining properties that do and do not qualify for listing on the National
Register of Historic Places. The context was developed in consideration of a variety of
statutes, regulations and guidance documents; principal among them was National
Register Bulletin 42, Guidelines for ldentifying, Evaluating, and Registering Historic
Mining Properties (Noble and Spude 1992). There are a considerable quantity of data
available for mines and prospects located on the Forests. Minerals evaluations undertaken
in the 19805 and 1990s by the U.S. Bureau of Mines and cooperating agencies provide
the bulk of these data,

Alaska Natives are known to have obtained and traded both copper and gold, but nothing
is currently known about any mining efforts they might have undertaken on the Forests.,
Russian prospectors on the Kenai Peninsula in 1850 were the first European gold seekers
in what would become the Territory of Alaska. Prospecting began near Sitka just a few
years after the United States acquired “Russian America™ in 1867. The rush to the Junean
Gold Belt in 1880 was the first in a series of Alaskan gold rushes. That region also was
an important source for silver and lead. Important gold mines also were developed on
Chichagof Island. The Ketchikan Mining District produced a variety of minerals:
principal among them was copper, however the region also produced gold, silver, lead,
zine, palladium, uranivm, and tungsten. Prince William Sound and the Copper River
Delta witnessed miding beginning in the 18805, Copper was the region’s mainstay, but
gold and silver mines were developed as well. The northern Kenm Peninsula and
Turnagain Arm experienced a gold rush from 1896 to 1898, one that actually began prior
to the stampede to the Klondike. Both placer mining and lode gold mining were locally
important on the Peninsula and Turnagain Arm.
Important mining related themes and periods of significance for Alaska’s National
Forests include:

e Pre-contact Native mineral exploration and extraction (dates undetermined)

e Mineral exploration and extraction in the Juneau Mining District, 1870s-1944

e Mineral exploration and extraction in the Tracy Arm-Fords Terror Wilderness /

Windham Bay Area, 1869-1940s
¢  Mineral exploration and extraction in Chichagof and Baranof Islands Area,
1 8708-1942

¢  Mineral exploration and extraction in the Stikine area, 1900-1930s

s  Mineral exploration and extraction in the Ketchikan Mining District, 1867-1950s

o Gold mining in Prince William Sound, 1880s-1920s

e Copper mining in Prince William Sound, 1890s-1920s

e  Russian and ecarly American gold prospecting on the Kenar Peminsula, 1850s-

[ 8908
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Appendix A Acronyms and Abbreviations

¢ Kenai Peninsula and Turnagain Arm Gold Rush, 1895-1898

e Post-gold rush mining activities on the Kenai Peninsula and Tumagain Arm,
1900-1940s

Mining properties throughout the Forests are primarily archaeological sites, some
amenable to aggregation into historic districts. Rare standing buildings and structures are
present as well along with infrequent isolated objects. Properties that reflect prospecting,
exploration, development, and exploitation of both lode and placer deposits are found.
Transportation facilities and mineral processing sites and equipment also occur. There are
an estimated 500 prospects and mines throughout the Chugach National Forest and 800
such properties within the Tongass National Forest. Determinations of eligibility for
listing on the National Register have been made for just a handful of properties to date as
shown in Appendix D. A single site, the Hirshey-Lucky Strike Mine¢ on the Kenai
Peninsula is a listed property.

The methodology for assessing National Register eligibility under criteria A, B, and C
follows Noble and Spude’s (1992) guidelines with an emphasis placed on a property's
integrity of design. For mines and prospects, design is “the combination of elements that
create the form, plan, space, structure. and style of a property.” In general, rare or unique
mining properties will require less integrity to qualify for listing than will more common
types. Undeveloped prospects will not ordinarily qualify for listing because they lack the
kinds of attributes that best exemplify mining. In order to assess eligibility under
criterion D, questions that address how miners lived, specific applications of mining
technologies, and internal arrangements and site-specific dynamics are outlined, and
properties likely to have the potential to address them are identified.

The report concludes with a consideration of the current state of knowledge concerning
mining properties within both Forests and an identification of data gaps. Much more
detatled summary data have been assembled for Tongass mining properties than for those
on the Chugach. Threals to mining properties include hazards remediation, renewed
mining activities, vandalism, and environmental restoration. But the single most
important threat to mining properties in Alaska’s Forests is the weather. Avoiding
properties does not preserve them in the long run. The Forest is encouraged 1o explore
proactive management strategies that emphasize stabilization and public interpretation at
selected mines rather than piece meal mitigation.

Appendices include a list of acronyms, a glossary, tabulations and summary data about
mines and prospects evaluated for potential hazards and mining properties included in the
Alaska Heritage Resoyrces Survey. and illustrations of mining techniques and equipment.
A references section concludes the report, In a companion document (Volume 1) the
results of a pilot field study to apply the methods developed in this context are reported.
Four propertics were evaluated: the Halleek Island Prospect near Sitka and the Salt
Chuck Mine on Prince of Wales Island in the Tongass National Forest, and the Granite
Mine in Prince William Sound and the Mull Claims placer mining property on the Kenai
Peninsula in the Chugach National Forest.
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Chapier 1 Inredisction

CHAPTER L INTRODUCTION

“The Congress finds and declares that . . . the hisiortcal and exltaral fowndations of ihe
Nation should be preserved as a living. part of ouwr community life and development in
order o give a sense of orieitation to the American people .. . " (National Historic
Preservation Act, Section 1),

The search for gold was an integral and dramatic component of Alaskan history from the
late 1800s to the 1930s. Copper mining too, while less glamorous, played an important
role in the state’s development during the first hall of the twentieth century. Less well-
known efforts to extract silver and a variety of base melals also have played a role in the
state’s history. This document (1) briefly relates the history of nineteenth and twentieth
century mining on the Alaskan Panhandle (Southeast), throughout Prince William Sound
and the Copper River Delta, and on the Kenai Peninsnla and Turnagain Arm; and
(2) provides guidance for identifying related properties that may warrant preservation.
This historic context was developed in accordance with a contract issued by the United
States Department of Agriculture (USDA) Forest Service. Alaska Region specifically for
use by the Tongass and Chugach National Forests (Figure 1). These are Alaska’s only
National Forests, but they are vast, encompassing approximately 16.5 million acres
(25.780 square miles) and 5.4 million acres (8,440 square miles) respectively.

PURPOSE AND GOALS

A historie context ean be understood as a road map that delineates past research and maps
oul future preservation opportunities and pcuvities. The major goul of this document is to
outline an approach that will provide the Forest Service with a succinct, defensible, and
easily applied method for distinguishing among mining properties that do and do not
qualify for listing on the National Register of Historic Places (National Register).
Especially to the uninitiated, the regulatory context within which the Forest Service must
tackle this challenge can be torturous. Nonetheless., it is crucially important to understand
the Forest Service's role and responsibilities toward cultural resources in general and
historic mining properties in particular,

Like all federal land managing agencies, the Forest Service is required to identify and to
the extent possible, protect historic praperties on lands under its jurisdiction. There are a
host of statutes involved, but the regulatory issues relevant to development and use of
historic contexts stem principally from the National Historic Preservation Act, as
amended (NHPA). In the NHPA and its implementing regulations, the term “historic
property™ is used to refer specifically to cultural resources that are eligible for listing on
the National Register. Historic properties include sites, buildings, structures, districts
(including landscapes), and objects included in, or eligible for inclusion in. the National
Register, as well as the artifacts, records, and remains related 1o such properues.

Sections 110 and 106 of the NHPA are of particular relevance. Section 110 lays owt
affirmative agency responsibilities with respect o properties eligible for Nutonal

Register listing. Federal agencies are responsible for locating National Register eligible

"ru:.]‘t. |3 '||'l|r F'Ill!lul,..r"- I Milﬂ'h’ ."' “ .'.3
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Chapter 1. Introdloction

properties under their jurisdiction and assuming responsibility for their preservation.
Section 106 of the NHPA requires federal agencies to take into account the effects of
their activities and programs on National Register eligible properties. Regulations for
Prorecrion af Historic Properties (36 CFR Part 800), which primarily implement Scction
106, were most recently amended in 2000 and ook effect January [1, 200[. These
regulations define a process for responsible federal agencies 1o consult with the State
Historic Preservation Officer (SHPO), Native groups, other interested parties, and when
necessary, the Advisory Council on Historie Preservation (ACHP) to ensure that historic
properties are duly considered as federal projects are planned and implemented. The steps
in the “Section 106 consultation process’ involve:

o [Identifying the area where a proposed undertaking could affect cultural resources.
(Undertakings can include approvals, funding, issuance of permits, and so forth.)

e Identifying and evaluating the eligibility for listing on the National Register of
properties that might be affected by the proposed undertaking.

Assessing the potential effects of the undertaking on eligible properties.
Consulting with the SHPO, Native groups. other interested parties, and the ACHP
(as appropriate) to determine ways to avoid or reduce any adverse effects
(impacts) if such are anticipated.

e I necessary, providing the ACHP a reasonable opportunity to comment on the
proposed undertaking and the effects on properties determined 1o be eligible for
National Register listing.

* Proceeding with the undertaking under the terms of a programmatic agreement, a
memorandum of agreement, or in consideration of ACHP comments if required.

To be determined eligible for inclusion in the National Register, properties must be
important in American history, architecture, archacology, engineering, or culture, They
also must possess integrity of location, design, settings, materials, workmanship, feeling,
and association, and meet at least one of four criteria:

A Are associated with events that have made a significant contribution to the broad
patterns of our history.

B Are associated with the lives of persons significant in our past.

C Embody the distinctive characteristics of a type, period, or method of construction
or that represent the work of a master, or that possess high artistic values, or that
represent a significant distinguishable entity whose components may lack
mdividual distinction.

D Have yielded, or may be likely to yield, information important in prehistory or
history (36 CFR Part 60.4).

Properties may be of local, state, or national importance. Typically. historic properties are
at least SO years old, but more recent properties may be considered for listing if they are
of exceptional importance. The i1ssue of integrity is of extreme importance. To qualify for
National Register listing, a property must retain sufficient integrity to convey ity historic
significance. 1t is not enough that a property can be demonstrated to have been connected
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Clapaes 1 Inteoduciion

with an important event or person, or 10 be characteristic of a distinctive period or method
of construction. The property also must retain sufficient integrity to visually convey that
connection. Put differently, it does nol matter how important an evenl or person
connected with a specific property was; or how greal an engineering feat the construction
of the property entailed. To be eligible for listing on the National Register, the property
must be sufficiently intact and visually distinetive for a knowledgeahle observer to be
able 1o grasp that significance. Some level of signage or other public interpretation may
be required as an aide to viewers unfamiliar with the history or kinds of properties
invalved.

The immediate and pressing need for a historic context for the evaluation of mining
properties in the Tongass and Chugach National Forests stems from health, safety, and
environmental concerns posed by abandoned or inactive mining sites. An evaluation
begun in the mid 1990s inventoried over 200 such properties on the rwo Forests and
determined the need for a variety of clean-up measures at many of them. These clean-up
initiatives are undertakings with the potential to affect historic properties because many
of these mining properties are over 50 years old and may qualify for listing on the
National Register. For those that do qualify, the Forest Service (as the federal lead) will
need to consult and identify appropriate mitigation prior to proceeding with the clean-up.
This context also will have broader applicability as the Forest Service assesses future
undertakings and plans proactive identification and preservation efforts,

Specific goals mirror the organization of this doeument and correspond to guidance on
historic context development by the Secretary of the Interior (48 FR 44716, 1983, as
amended and annotated). Research methods and resources employed during context
development, and available for use by persons who may use the context, are described,
The envitonmental setting of the Tongass and Chugach National Forests is characterized
as a necessary backdrop for understanding the history of mineral exploitation in those
ar¢as. Thereafter, the actual context is developed: that s, the history of mining is
outlined. Then properties typically associated with mining efforts are defined. With this
background, it is possible to layout a rationale and procedure for assessing the
significance and integrity of individual mining properties. Potential threats to mining
properties also are considered along with a description of information gaps and
recommendations for future investigation and preservation priorities. A glossary and list
of acronyms are included as Appendices A and B along with information about the
mining properties evaluated for potential hazards (Appendix C), and a sample of mining
properties recorded as archaeological sites in the database maintained by the Alaska
Department of Natural Resources (DNR), Office of History and Archaeology (OHA)-the
Aluska Heritage Resources Survey (AHRS) (Appendix D). The linal Appendix E
contains illustrations of specific mining techniques and equipment mentioned in the text.

In accordance with contractual requirements, this context is applicable to mining
properties associated with the extraction of “locatable minerals.” which include precious
and hase metals including gold. silver, lead. zinc, and copper. In this regard, it was
developed specifically to address mining properties identified by the Forest Service as
priofties for potential remediation of physical and chemical hazards. Properties
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Chapter 1. Inmsduction

associated with “leasable” (for example. oil, gas and coal) and “saleable™ (common
varieties of sand, gravel, stone and so forth) resources are not addressed, The context
covers the earliest recorded mining cfforts through those undertaken in the early 1950s,
More recent mining developments are excluded as too recent to be regarded as historic.

STUDY AREA AND TERMINOLOGY: A CONSIDERATION OF MINING
DISTRICTS

The general locations of historic mining activities on both Forests are depicted on
Figure 2. Some of the most historically important and productive mines are located off of
National Forest System lands on Native-conveyed lands (for example, the Beatson copper
mine on Latouche Island in Prince William Sound) and patented mining claims (for
example, the lode gold Alaska-Juncau Mine and Treadwell mines complex near Juneau).
To provide a regional perspective, therefore, the study area was defined to include arens
both within and immediately adjacent to the Tongass and Chugach National Forests. The
history of mineral exploration and production throughout the United States and
neighboring portions of Canada also is considered briefly to place the mining properties
of Alaska’s National Forests in a broader context, but the emphasis is on Southeast,
Prince Willinm Sound and the Copper River Delta; and the Kenai Peninsula and
Turnagain Arm.

The mining history related in Chapter 4 (the Historical Context) was derived from a
variety of sources. Some of the most important sources for specifics about individual
mines, their years of operation, and their production records are mineral resource
evaluations accomplished by the UL.S. Bureau of Mines (BOM) in cooperation with the
U.S. Geological Survey (USGS) and the U.S. Bureau of Land Management (BLM).
Therefore, the geographic divisions used in those mineral resources studies were
followed here with a few exceptions.

Geographic Units or Regions

The study area as discussed in Chapter 4 is subdivided for the Tongass National Forest
intor five spatially distinet units or regions: (1) the Juneau Mining District (further
subdivided into the Juneau Gold Belt subarea, the West Lynn Canal subarea, and the
Coastal Range subarea). (2) the Tracy Arm-Fords Terror Wilderness and Windham Buy
Area, (3) the Chichagof and Baranof Islands Arca, (4) the Stikine Area, and (5) the
Ketchikan Mining District. Labels for these units follow directly from usage employed in
recent minerals studies issued by the BOM and the BLM (which assumed the duties of
the BOM in 1996). The locations of these units are illustrated in Figure 3. The reader will
note that the wrminology is not consistent; some units are called “mining districts™ while
others are identified as “areas.” This usage is engrained in recent literature, however, and
wus followed 1o provide consistency between this historic context and the literature used
in its development. The Stikine Area and the Ketchikan Mining District are roughly
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Chapler |, Intraduction

analogous to the old Stikine and Ketchikan areas into which the Tongass National Forest
tused to be subdivided; the third ¢ld area was called the Chatham Area.

We have added the Tracy Arm-Fords Terror Wilderness / Windham Bay area to the units
ilentified by the BLM on Figure 3. This umt is not addressed fully in the BLM's
coverage of the Juneau Gold Belt, but some fairly recent studies on mineral exploration
have been accomplished there by the BOM and USGS. The existence of these studies
made 1t possible for this unit to be considered for historic mining resources on a level
comparable 1o other regions within the Tongass National Forest.

Two spatial units within the Tongass National Forest—Admiralty Island and the Yakutat
area (the later identified as low in mineral potential)-have not received recent,
systematic minerals evaluations. Thus those areas are not addressed here in the same
level of detail possible for the rest of the Tongass National Forest. These data gaps are
discussed further in Chapter 7.

As shown on Figure 3, the BLM includes the entire Chugach National Forest in a single
unit, somewhat arbitrarily labeled “Prince William Sound™ although it ¢learly includes a
portion of the Kenai Peninsula as well as the Copper River Delta. The Chugach National
Forest is regarded as a single unit by the BLM because recent minerals assessments have
addressed the entire Forest as a unit. The mining history of Prince William Sound and the
Copper River Delta is quite distinet from the mining history ‘of the Kenai Peninsula and
Turnagain Arm. Theretore, 11 was decided thar these two regions would be addressed
separately in this historic context. The minerals evaluations for the Chugach National
FForest are considerably less detailed than those done for the Tongass. This discrepancy is
recognized as a data gap and addressed in Chaprer 7.

It is important for the reader to understand that the geographic units (whether called
districts or areas) used in the most fecent minerals evaluations published by the BOM,
LUSGS, and BLM (and followed in this historic context) are larger (more simplified) than
the “mining districts”™ identified for statistical reporting purposes by economic geologists
with the BOM and USGS beginning in the 1950s. And the units used here as well as the
districts identified by economic geologists also are distinct from “mining districts”
organized by early miners.

Mining Districts Organized by Miners

The General Mining Act of 1872 (30 USC 21 er seg.) authorized the formation of mining
districts to provide a mechanism for miners to file and record claims in areas where other
formal mechanisms for such recording were abseni. The mining districts organized by the
often isolated, mining communitics were quasi-political entities that served as u form of
self-government. These districts often were short-lived with fluid and fluctuating
boundaries. For example. the Turnagain Arm Mining District was: organized in 1893,
early in the gold rush to the Kenai Peninsula ( Buzzell 1998). Members were miners
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Chapter L Intrpduction

focused on placer deposits on Resurrection Creek near Hope, but they soon expanded
their efforts and began to explore adjacent drainages including Sixmile and Canyon
Creeks, filing over 100 claims. In 1895, some of these miners formed a new district, the
Sunrise Mining District. althongh their initial claims had been recorded within the
Turnagain' Arm Mining District. In 1895 the Turnagain Arm Mining District also was
expanded to include the Girdwood area.

This sequence of events was typical and demonstrates that districts organized by the
miners themselves lacked hard and fast boundaries or even a given set of claims within a
specified area. The details behind the emergence of individual mining districts and their
evolution through time are of unquestionable interest and would add greatly to an
understanding of the mining history of any given reégion. For Alaska, however, nol ¢ven
an invemory of these districts has been compiled, much less detailed information about
each of them (Rolfe Buzzell, personal communication, 2001; Sharon Young, Alaska State
Recorder, personal communication, 2001.) Theoretically, each mining district kept
records of claims and other business transactions in a district book. Today, these books
are on file at Alaska Recorders Offices and it is necessary to visit the individual offices in
order to examine them. To research mining districts on the Kenai Peninsula, it is
necessary to visit the Seward Recorders Office. Those in Prince William Sound are filed
with the Valdez Recorders Office (although many of the Valdez records were lost in a
fire according o Sharon Young). And so forth, (The locations of recorders’ offices are
discussed in greater detail in Chapter 2.)

In a personal communication (2001), Alaska State Recorder Sharon Young explained that
Alaska’s recording districts (or precinets) actually developed originally out of mining
districts because miners were among the [irst people in the @rritory to need an official
recording mechanism. Recorders Offices handle much more than mining claims. of
course. and were established to maintain official records of a variety of real and personal
property transactions. The Territory of Alaska’s Recording Districts were administered
itially by the U.S. Commissioners Office, then administration was transferred to the
Territorial courts. When Alaska became a state, administration was transferred (o the
stite courts, then to the Department of Administration, thereafter to the Department of
Commerce, and finally to the DNR. Exceptions are the Seward, Valdez and Glennallen
Recorder’s Offices, which still fall under the State Magistrates Court System: and are
administered on behalf of DNR.

In some states, mining districts organized by miners were legally established and named
and their boundaries defined. In Arizona, for example. all mining districts established
within each county have been tabulated and the information is available on county maps
(Keane and Rogge 1992), That was not the case in Alaska (Ransome and Kerns 1954:1),
which is why it becaime necessary for economic geologists o define their own kind of
“mining districts” as discussed in the following section. To research the districts
organized by miners in Alaska requires dealing with primary data, specifically the
individual district books at the individual Recorder’s Offices. And even then, the
researcher cannot expect to find clear-cut boundary descriptions or lists of associated
mines. For example, Rolfe Buzzell (personal communication, 2001) mentioned having
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examined a book for the “Cleveland Mining District™ at the Seward Recorder’s Office
and not being able 10 determine where it had been located on the Kenai Peninsula
because geographic references were so vague. and names (for creeks and so forth) likely
have changed. In sum. the history of districts organized by Alaskan miners remains a
subject for future investigation. To conclude, it may be well to note that some miners
continue o organize districts today, but these districts serve functions (lobbying efforts,
for example) very different than the earlier districts (Chuck Hawley, personal
communication, 2001 ).

Mining Districts Identified by Economic Geologists

It was oniginally the responsibility of the USGS to report on minerals availability and
mining production in Alaska, The BOM officially assumed this function in 1944
(Ransome and Kerns 1954:2). It fell to Alfred Ransome and William Kems to explain
and standardize the regions and districts employed by the BOM in Alaska to fulfill its
legal function of collecting and disseminating mineral statistics. They explain why their
assignment was necessary thus:

One of the first natural offshoots from the development of a mining camp is 1o
name the camp, then to adopt a district name for the adjacent area. In whatever
manner such names may be selected they tend to go down in history by virtue of
customary usage. It is to be expected that many names mentioned in relation 1o
areas in Alaska stem directly from what were originally, and still may be.
considered mining districts, In certain States the mining districts were legally
established and the boundaries defined subsequent to their being named. Such is
not the case in Alaska, consequently any concept of a district exists, for the most
part, in the minds of men; it is not defined in the record as a standard for
reference and comparison.

Anyone at all familiar with Alaska no doubt has a good idea of what is meant by
the names Copper River region, Fortymile district, White River area, or the
Fairbanks precinct, In all probability, however, a comparison of definitions for
each one of these names — which are representative of hundreds of names in the
Territory — would show no two definitions in agreement as to the boundanes or
as o the lerms region, district, or precinel because, with the possible exception
of precinct, all the terms are used loosely to describe something that has not
been legally defined or even defined at all, and which varies according to the
factors of local usage, general custom, or arbitrary choice.

Contrary to the generid pattern existing in the separate States of the United
States, Alaska has no political subdivisions such as the counties but il does have
“judicial divisions,” which include the recording districts or precinets. Some
may have the mistaken opimon that the recording district or precinct in Alaska is

synonvmous with the term “mining district.”™ ... [Blut ... the precinct
Prospedts il Producens 13 Manch 2002
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Chapter 1 Introduenion

boundaries — though legally defined — are subject to change. ... (Ransome and
Kerns 1954:1)

Ransome and Kerns (1954:2-4) go on to explain that beginning in 1941, the BOM
worked with the Bureau of the Mint to divide the Territory of Alaska into regions and
districts designed to reflect the locations of mines in production at that time. This was
necessary because of the need for production Tigures that were geographically accurate. A
system of geographic divisions, which was based on one initiated by the USGS in the late
1890s, although revised somewhat, was adopted and first published in the Mineral
Yearbook for 1946. The system was presented as a list of regions and districts, but
covered only those portions of the Territory with a record of mineral production.

In 1948 the BOM established a Metal Economics Branch office in Juneau and became
aware of five major deficiencies in the geographic classification system. These were:
(1)ya lack of precise boundary descriptions, (2) gaps in areas where no mining was laking
place, (3) no easily accessible publication of the region with district labels and
descriptions including the names of mines included in each. (4) no attempt other than
communication with the Bureau of the Mint to contact others interested in mineral
statistics in formulating the region and district definitions, and (5) no good way to
understand the region and district boundaries with reference to geographic features like
stréams, mountains, settlements, and so forth. Therefore. efforts to correct these problems
were initiated in 1949, The Ransome and Kerns (1954) publication addressed all but the
fifth deficiency. They employed the (then) recently issued USGS 1:250,000 scale
quadrangles for base maps on which to delineate regions, districts, and suhdistricts.

In general, the regions were defined by major drainage basins. The districts were named
to follow as closely as possible names used by the miners themselves and delineated such
that none overlapped and no areas were excluded. Subdistricts were delineated to reflect
historical or local usage and, thus, most closely resemble districts organized by miners. In
the Ransome and Kerns (1954) classification system, all of the Tongass National Forest
falls within Region M, Southeastern Alaska. and is further divided into the Admiralty,
Chichagof, Hyder, Juneau, Keichikan, Kupreanof, Petersburg, and Yakutat districts
(some of which are broken down into subdistricts). Portions of the Chuguch National
Forest fall within Ransome and Kems' (1954) Region E, Cook Inlet - Susitna
(Anchorage District), Region F, Copper River (Prince William Sound District subdivided
into the Cordova. Latouche, Tasnuna, Valdez, and Wells subdistricts), and Region G,
Kenai Peninsula (Hope and Seward Districts).

Today there are several variants of the classification scheme devised and published by
Ransome and Kerns (1954). These include schemes published by Cabb (1973) and more
recently the Alaska Division of Geological & Geophysical Surveys (DGGS) (1993). The
latter is reproduced here as Figure 4 for comparison with Figure 3 and as an illustration of
production reporting by district.
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Chgpter 1. Iprodiction

PROJECT PARTICIPANTS AND CONSULTANTS

This historic context was developed by Michael L. Foster & Associates (MLFA)
personnel with input, assistance and encouragement provided by a number of other
people including Forest Service representatives, other federal and state agency
representatives, and several individuals from the private sector. Project participants and
their roles and responsibilities and/or areas of expertise are listed in Table 1. Participant
input is described below or cited as personal communications throughout the text.

DATES AND WORK ON THE PROJECT

The contract to develop a historic context for mining properties on the Tongass and
Chugach National Forests was awarded to MLFA on April 3, 2001, The original contract
end date was November 30, 2001, but this was subsequently extended to March 2002,
MLFA was tasked with initiating the evaluation of seven additional historic mines in
September necessitating the extension. (The additional mines are reported separately.)
Activities, milestones and the project schedule are summarized in Figure 5. Major
activities included research and data collection, development of the draft historic context
(this volume), a pilot field study during which the context evaluation criteria were applied
at four target mining properties, review of the context and held report by Forest Service
personnel, and preparation of the final documents.

Mining properties included in the pilot field study are the Halleck Island Prospect and
Salt Chuck Mine in the Tongass National Forest, and Mull Claims and the Granite Mine
in the Chugach National Forest (Figure 6). The Halleck Island Prospect is situated on the
western shore of its namesake about 12 miles northwest of Sitka, It represents a lode gold
prospect with: no production reécord, The Salt Chuck Mine was an important copper
producer that also yielded palladiurm, gold, and silver. Salt Chuck is situated at the head
of Kasaan Bay on Prince of Wales Island near Thorne Bay. Mull Claims i1s a gold placer
mine located on Resurrection Creek south of Hope on the Kenai Peninsula. The Granite
Mine, which was a leading lode gold and silver producer in Prince William Sound, 1s
situated on the west side of Port Wells in Prince William Sound about 22 miles northeast
of Whittier. MLFA personnel spent one to two days at each mining property and
completed site forms for each. They were joined by Forest Service representatives,
members of local Native communities, and a member of the SHPO's staff for some of
that time. The results of the pilot field study are included in a companion volume to this
report as Volume 1L

~J
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Table 1
Project Participants

AFFILIATION

ROLE OR AREA OF EXPERTISE

MLFA

J. Simon Bruder, Ph.D.

Principal Investigator

Holly L. Morris, C.P.G. Mining Geologist
Michael L. Foster, P.E. Senior Advisor

Tirinn Hannafious, E1T. CAD Operator, Graphics
Craig Hanson CAD Operator, Graphids
Tim Russell Graphics

Traci R. Bradford, E.LT,

Technical Research

Donald K. Chuncey, P.E

Technical Research

Forest Service, Alnska Region

Susan Marvin

Regional Archacologist, Alaska Heritage Program
Leader, Contracting Officer’s Representative (COR)

John Autrey

Archacologist, Kerchikan, Tongass National Forest

Pat Bower Archueologist. Sitka, Tongass National Forest,

Terry Brock Soil Scientist (retired), Tongass Natonal Forest

Terry Fifield Archueologist, Craig. Tongass National Forest

Myra Gilliam Archaeologist, Anchorage, Chugach National Forest

Karen Iwamotn Archacologist, Sitka, Tongass National Fores

Murk McCallum Forest Archacologist, Petersburg, Tongass National
Fuorest

Jane Smith Archacologist, Petershurg, Tongass National Forest

Linda Yarborough, PH.D.

Forest Archacologist, Anchorage. Chugach National
Forest

Diave Blancheu

Hvdrologist. Chugach National Forest

Steve Heppner

Minerals Management Specialist, Juneau Ranger
District

Carol Huber Foresi Geologist, Chugach Nutional Forest

John Kato Assisiant Director, Minerals and Geelogy, Alaska
Region

Ken Maas Geologist, Alaska Region

Donna Peterson

Minerals  Specialist, Seward, Chugach National
Forest

Ann Pulfer

Watershed and Air Program Leader, Alaska Region

Gary Sonnenherg

Enviropmentsl  Eogineer,  Kelchikun,  Tongass
National Forest

Bureau of Land Management

June Allsrecn

Director, Juneau Minerals Information Center

Peter Binenbender

Minerals Speenalist, Juncau Minerals Information
Center

Ed Gensler

Eovirgnmental  Eogineer,  Juneau  Minerals
Information Center

Jo¢ Kurtak

Geologist, Anchorage

Shirley Mercer

GIS Specialist. Juneau Minerals Information Center

Mark P, Meyer

Greologist, Anchirage

Nutional Park Serviee

E ogan Hovis, Ph,D.

Mining Historian, Anchorage

| Becky Salecby, PhD.

Archoeologist, Anchorage
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AFFILIATION

| ROLE OR AREA OF EXPERTISE

U.S. Geological Survey

Julie Dumoulin, Ph.D.

Geologist, Anchorage (Prince William Sound)

Maru Miller Geologist, Anchorage (Prince William Sound)

Steve Nelson Geologist, Anchorage (Prince William Sound)

Robert (Bob) Rogers Mining Geologist, Anchorage

Jill Schneider Librasian

Frederie (Rie) Wilson ARDF Coordinator

State of Alaska

Jo Antonson State Historian, Deputy State Historic Preservation
Officer

Judith Bittner State Histone Preservation Officer

Rolfe Buzzell, Ph.D. Historian, Office of History and Archaeology

Joan Dale Archacologist, Office of History and Archaeology

Stefanic Ludwig Compliance Specialist, Office of History and

Archaeology

Bruce Novinski

Minerals Specialist, DNR

Sharon Young Alaska State Recorder, Anchorige
Private Sector
Steve Burrell Alaska Miners Association
| Ray deFrance Sunrise area resident
Richard (Dick) Emanuel Science Writer (Alaska Mining History)

Charles (Chuck) Hawley

Mining Geologist (Honors Committee Chair, Alaska
Mining Hall of Fame Foundation)

Nancy Lethcoe

Prince William Sound

Billy Miller

_Hope Historical Society

Charles (Chuck) Maobley, Ph.D.

Archacologist (Historic Mines)

Tim Sczawinski Seward Librury (Photo Archives)

Donald Stevens, Ph.D. Mining Geologist (Salt Chuck Mine)

David Stone Juneau Arca Mines

Paul Whiie Industrial Archacologist (Bremner Historie District)
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CHAPTER 2. RESEARCH METHODS AND AVAILABLE RESOURCES

“research....n., lo travel through, survey:...." (Webster's New World College Dictinnary,
Fourth Edition, (999),

Development of this historic context proved to be an engaging journey for the author,
entailing several complementary approaches. These included a review of relevant
published guidance, literature review, compilation of mming property inventories, and
interviews with individuals representing a varicty of disciplines related to nuning.

STATUTES, REGULATIONS AND GUIDANCE

Several sources that provide general guidance in context formation and the identification
of histori¢ properties were consulted as was a source on mineral law. These include:

e The National Historic Preservarion Act (Public Law 89665; 80 Stat. 915, 1966, as
amended)

o Archaeology and Historic Preservation: Secretary of the Interior’s Standurds and
Guidelines (48 FR 44716, 1983, as amended and annotated)

o How 1o Apply the Nuational Register Criteria for Evaluation (National Register
Bulletin 15, 1995, National Park Service)

o How 1o Complete the National Regisier Registration Form (National Register
Bulletn 16A, 1995, Natonal Park Service)

o Guidelines for Evaluating and Documenting Rural Historic Landscapes (Linda
Flint McClelland and others, 1995, National Park Sefvice; sometimes referenced
as National Register Bulletin 30)

o Guidelines for Evaluating and Registering Archaeological Properties (Barbara
Little und others, 2000, National Park Service)

o Assessing Site Signiftcance: A Guide for Archacologists and Historians (Donald
L.. Hardesty and Barbara 1. Little, 2000, Altamira Press)

o Protection of Historic Praperties (36 CFR Part 800, amended 2001)

o Protecting Cultural Landscapes: Planning, Trearment and Management of
Historic Landscapes (Charles A. Birnbaum, 1994, National Park Service
Preservation Bricf 36)

¢ Mineral Law, Sixth Edition (Terry S. Maley, 1996, Mineral Land Publications,
Boise)

A National Park Service bulletin developed specifically as a guide for dealing with
mining properties proved very useful and provided the general framework for portions of
this context. This important document is entitled. Guidelines for Identifving, Evaluating,
and Registering Historic Mining Properties, (1992, Bruce J. Noble. Jr. and Robert Spude,
National Park Service; sometimes referenced as National Register Bulletin 42),

Also consulted were several historic contexts (or context-like reponts) for mining
properties elsewhere in the United States, These include;

Prspects aried Proslieers :5 March 202
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o Proceedings of the Workshop on Historic Mining Resources (South Dukota State
Historical Society, 1987, Vermillion)

o  Gold & Silver Mining in Arizona, 1848-1945: A Component of the Arizona
Historic Preservation Plan (Melissa Keane and A.E. Rogge. 1992, Dames &
Moore, Phocnix).

e Deerlodge National Forest Historic Preservation and Management Plan for
Historic Mining and Associated Properties, Deerlodge National Forest (Richard
D. Periman, 1995, Forest Service Northern Region)

e Historical Mining Properties in National Park Service Units in the Pucific
Northwest:  National Register of Historie  Places Multiple  Property
Documentation Form (Ted Catton and Janene M. Caywood, 1999, Missoula)

Fortuitously, just a year prior to the development of this historic context for the Forest
Service, the National Park Service — Alaska Region published the results of a 10-year
study of mining properties throughout Alaskan National Parks (Saleeby 2000). This
monumental undertaking. in addition 1o providing a compendium of valuable historical
background on statewide mineral exploration and exploitation, also developed specific
typologies (adapted here with some modifications) for the categorization and
classification of mining properties.

PUBLISHED AND UNPUBLISHED RESOURCES

The availability and usefulness of published and unpublished documents that relate 1o the
history of mining in the Tongass and Chugach National Forest vary by region and topic.
Primary sources are numerous, but not always readily available. A variety of historic
overviews and syntheses have heen prepared on the history of mining in Southeast. A
smaller number are available for the Kenai Peninsula and Turnagain Arm and Prince
William Sound. Systematic efforts by geologists and mining engincers to identify and
investigate mines, prospects, and unworked mineral oceurrences throughout both Forests
have been conducted and provide an important and accessible source of information.

Historic Overviews

Numerous secondary and tertiary sources relate the history of mining in Alaska. To
provide a broader perspective for evaluating the importance of mining properties within
the Tongass and Chugach National Forests, statewide mining history (and the history of
the associated Klondike gold rush) was reviewed (for example, Berton 1972, Campbell
1995, Emanuel 1997, Gould 2001, Heiner 1977, Saleeby 2000). Histories and mining
property evaluations specific to the study area (in and near the two Forests) include, the
following:

Prospects and Prxdiers 26 . - March 2002
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Southeast

Prince
L]

Heritage Resource Investigations for the Proposed Gravina Island Timber Sale,
Southeast Alaska (John T. Autrey and Martin V. Stanford, 2001, Ketchikan/Misty
Fjords Ranger District, Tongass National Forest, Ketchikan).

History of Mines and Prospects, Ketchikan District, Prior ta 1932 (John Butvers,
1967, State of Alaska, Department of Natural Resources, Division of Mines and
Miherals, Juneau).

Cultural Resources Inventory and Assessment of the Proposed A.J. Mine Project,
Juneau, Alaska (Peter M. Bowers, Bruce A, Ream, William H. Adams, Stefanie
Ludwig and Robert Sattler, 1991, Northern Land Use Research, Faithanks).
Cultural Resources Survey for the Thane Road Reconstruction Project, Juneau,
Alaska (Rolfe G. Buzzell, 19944, Office of History and Archaeology Report No.
37, Alaska Department of Natural Resources, Anchorage).

Historie Structures Report, Jualpa Mine Camp of the Alaska Juneau Gold Mining
Company, Last Chance Basin Historic District, Juneaw, Alaska (Gary H. Gillette,
1990, City and Borough of Juneau, Alaska, Juneau).

Three Historic Mines, Kerchikan, Alaska: A Cultural Resource Evaluation
(Charles M. Mobley. 2001, Charles M. Mobley & Associates, Anchorage).
History of the Mines and Miners in the Junean Gold Belt: A Collection of Stories
about the Mines, the Miners, and Their Dreams (Earl Redman, 1988, Euarl
Redman, Juneau).

Fortunes from the Earth: An History of the Base and Industrial Mineraly of
Southeast Alaska (Patricia Roppel, 1991, Sunflower University Press, Yuma).
Hard Rock Gold: The Story of the Great Mines that Were the Heartbear of
Juneaw (David and Brenda Stone, 1980, Juneau Centennial Committee, City and
Borough of Juneau. Juneau).

The Founding of Juneau (Robert DeArmond, 1980, Gastineau Channel
Centennial Association),

William Sound and the Copper River Delta

Cultural Resources Evaluation of the McKinley Lake Mine Site, near Cordova,
Alaska, 1999 (Rolfe G. Buzzell. 2001a, Office of History and Archacology
Report No. 79, Alaska Departiment of Natural Resources. Anchorage).

Draft Archaeological Evaluation: Mineral King Mine and Granite Mine,
Chugach National Forest, Alaska (Chambers Group, Inc. and Tetra Tech, Inc.,
2001, Redlands, Califormia and Seattle, Washington),

A History of Prince William Sound. Alaska (Jim and Nancy Lethcoe, 1994, Prince
William Sound Books, Valdez).

Kenai Peninsula and Turnagain Arm

o A History of Mining on the Kenai Peninsula, Alaska (Mary J. Barry; 1997, MIP
BARRY, Anchorage).

o  Cultural Resources Survey of the Seward Highwav, Milepost 50-65.5, Kenai
Peninsula, Alaska (Rolfe G. Buzzell and J. David McMahan, 1986, Office of
History and Archaeology Report No. 2, Alaska Department of Natral Resources,
Anchorage).

Prospects amd Preducers 27 March 200
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o  Memories of Old Sunrise, Gold Mining on Alaska's Turnagain Arm (Rolfe G.
Buzzell, 1994, Cook Inlet Historical Society, Anchorage).

e The Turnagain Arm Gold Rush, 1896-1898 (Rolfe G. Buzzell, 1998).

e National Register of Historic Places Registration Form for the Jack White (Mull
Claims) Cabiny (Linda Finn Yarborough, 1992, Chugach National Forest,
Anchorage).

Especially for Southeast, about which a great deal has been written, this list of sources 18
far from exhaustive.

Primary and Secondary Sources

By its very nature, mining is typically an entrepreneurial, potentially important economic
enterprise except when practiced as a purely recreational activity. As such, it is govered
by legislation requiring documentation with regard to ownership of c¢laims and mining
companies and production records. Therefore, historic mining activities have generated
voluminous quantities of both published and unpublished primary source material. An
excellent source for identifying these resources is the Guide to Alaska Geologic and
Mineral Information, Information Circular 44, edited by E. Ellen Daley and published by
the Division of Geological & Geophysical Surveys (DGGS). This circular is periodically
updated online at hitp:/Avww.dggs dor state.ak.us, hence the lack of a publication date.
The circular was developed cooperatively by DGGS, which is an Alaska state agency, the
USGS, and the BLM.

Important resources for researching historic mining properties include:

¢ The Alaska Support Services Division — Recorders’ Offices, where mining claims
are filed (refer to discussion below). '

e Series published by the USGS beginning in 1879 (especially annual reports.
bulletins and circulars, mineral commodity summaries. and some open file reports
and professional papers).

e Series published by the former U.S. Bureau of Mines (USBM or BOM) lrom
1910 to 1996.

e Series published by DGGS (includes Alaska Territorial Department of Mines
Reporis, all of which are out of print, but available at libraries, and on microfiche
at the Alaska Resources Library and Information Service [ARLIS]), and also at
the DGGS web site referenced above.

e Mineral Industry Research Laboratory (MIRL) reports. published by the
University of Alaska.

e Alaska Minerals/Mining Bibliographies, which provide references and other
information on mines, prospects, and mineral occurrences by 1:250,000
quadrangle based on compilations by E.H. Cobb and currently being revised and
readied for use online by the USGS and the Interagency Minerals Coordinating
Group (IMCG). Descriptions of mines. prospects. and mineral occurrences in the
Alaska Resource Data File (ARDF) are published by the USGS for individual
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quadrangles as open file reports that are available online at
htp:/fardf.wr.usgs.gov. Not all quadrangles have been completed. Hard copy
open file reports with some of this information also are available.

e The Minerals Availability System (MAS)/ Minerals Industry Locator System
(MILS) ARCVIEW geographic information system (GIS) database, which
contains information on all recorded mines, prospects, and mineral occurrences
within the state of Alaska. The MAS/MILS and ARDF databases are similar but
also complementary; MAS/MILS emphasizes economics; ARDF emphasizes
geology.

The MAS/MILS database is maintained by the BLM luneau Mineral Information Center
(JMIC), which also houses the paper records used to create the database. Some of these
paper records also are on file at the BLM in Anchorage. The entire paper file was
scanned and put onto CDs in 2001, but plans for its availability to the public are
undetermined. The JMIC library and public room 1s the former USBM library and its
staff is comprised largely of former USBM employees. The MAS/MILS database is also
available at the BLM in Anchorage or online at http:/imcg wr.usgs.gov/egi-
bin//qalaska3.cgi. Mining properties in Alaska are tvpically identified by the name or
names of the claims involved, the name of the mine, or the name of the mining company,
and by a unique MAS numeric designation. For example, the Salt Chuck Mine's MAS
designation is 002 119 0135, The 002 indicates an Alaska location; 119 refers to the
Craig 1:250,000 quadrangle; 0135 is a number assigned consecutively within the
quadrangle. The JMIC has developed an index (hardcopy) with an alphabetized list of
mines and their respective MILS designations. The MAS/MILS database is particularly
valuable because for each mine, it lists alternate names (some of these can proyvide clues
for finding claim histories as discussed in the following paragraphs) as well as citations
for publications and reports in which the mine is mentioned.

Specifics regarding mining claims (among numerous other real and personal property
transactions) are on file at 15 Recorders’ Offices throughout the state. Mining district
record books are maintained at the Recorders’ Offices, and there is an effort underway to
microfiche these record books and make them available at ARLIS and other libraries
(Rolfe Buzzell, personal communication, 2001). Currently, however, just the Skagway
area record hooks have been scanned and are available at the State Archives in Juneau
(Sharon Young, Alaska State Recorder, personal communication 2001). Today, the state
15 divided irito 34 recording districts. The number of districts and boundaries has changed
through time, but the older records continue to be maintained by whichever current office
received the older office’s records when changes occurred. Records filed prior to 1972
are maintained as hard copy in record books; they have not been computerized.

Current recording districts relevant to the Tongass National Forest are: Haines. Juneau.,
Ketchikan, Petersburg, Sitka, Skagway, and Wrangell, The Juneau Recorder’s Office
serves the Haines. Juneau and Skagway districts. The Ketchikan Recorder's Office serves
the Ketchikan. Petersburg and Wrangell districts. The Sitka Recording Office serves just
the Sitka district. Current recording districts relevant to the Chugach National Forest are
Cordova, served by the Anchorage Recorders’ Office, and Seward and Valdez, each with
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an individual Recorder's Office. Some caution is necessary when using documentation at
Recorders” Offices; miners sometimes registered their claims in offices far from the claim
site in order to keep the location of their finds a secret (Rolfe G. Buzzell, personal
communication, 2001). Additionally, filing conventions tend to make it very difficult to
research a claim unless the investigator comes supplied with the actual names of claims
and claimants and a good idea as to the dates of claim location and operation. There is no
necessary correlation or relationship between the name of a mine or prospect. and the
name of the claims where those mines or prospects are situated. It is possible to search by
township, but without ¢laim or claimant names, this can be a laborious process. Typically
experts are hired to conduct such records searches for third party lability purposes.

Since 1976 when the Federal Land Policy and Management Act (FLPMA) was passed,
mining claimants of federal lands have been required to file a copy of their claim with the
BLM as well as with the Recorder's Office. In Alaska, this can be done at the BLM state
office in Anchorage, or with the BLM Fairbanks Support Center. In cases where recent
mining activity 1s continuing in the vicinity of a historic claim, it is useful to check recent
claim records to better distinguish modern mining evidence from the older
manifestations. To keep a possessory interest in a claim. claimants must perform a
minimum amount of labor or make improvements annually and file an affidavit to that
¢ffect with the Recorder’s Office and the BLM. To do this in a National Forest, claimants
also must file a Plan of Operation with the Forest if any surface disturbance is
contemplated and either post an annual maintenance fee of $100 per claim or submi
small miner's exemption documentation. Plans of Operation also should be examined to
better understand recent disturbance to a historic mining property.

The preceding discussion referred to unpatented mining claims. Mining properties
sometimes pass out of federal ownership when title to the land is actoally acquired by a
private individual or corporation. These parcels are patented claims. Records on patented
clatms are muintained by the BLM, which was established in 1946 and took over the
roles and responsibilities of the General Land Office (where patents had been filed prior
to 1946). Deeds on file at Recorders” Offices also will provide information about
patented claims, Litigation records may be found in the National Archives. There is a
regional office of the National Archives in Anchorage. Once a claim has been patented
successfully, it can be difficult to obtain information on subsequent activities by the
private landowner. But plats and survey notes that pertain to the initial pdtent typically
can be found.

Period newspapers, photographic archives, and mining company literature also can be
vitluable sources of information. The publication by Redman (1988) cited above relied
heavily on Juneau-area newspaper stories. Indexes of historic mining properties as
described in area newspapers have been compiled for Southeast (DeArmond 1979:
Redman 1989) and for the Seward area (Tim Sczawinski, Seward Library, personal
communication 2002), for example. The Alaska State Library Historical Archives in
Juncau are a particularly valuable resource for mining properties in Southeast. The
Alaska Electric Light & Power Company (AELP) of Juneau maintains the company
records of the Alaska Juneau Gold Mining Company (the A-J Mine) as well as the
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company records for the Alaska Gastineau Mining Company (the Alaska Gastineau
Mine) and records that pertain to the Treadwell mining complex (Stone and Stone [980).
The Rasmuson Library at the University of Alaska Fairbanks has an extensive mining
archive, but the emphasis is on mines in the Interior. Mining photographs are included
among other historic photographs archived at the Anchorage Museum of History and Art.
The Loussac Library in Anchorage maintains a file with clippings from the Mining and
Scientific Press. Local historical societies and museums also maintain archival records
and photographs. A gunde 10 museums and historical societies throughout Alaska is
available online at http:/museums.state.ak.us/list.html.

Information on mining properties within the Tongass and Chugach National Forests also
may be found in diaries maintained by chiefs-of-party for individual ranger districts or
areas. These are on file at the National Archives branch in Anchorage. It 1s necessary,
however, to determine which individual was in charge of a given area during the time
frame in which one is interested in order 10 use these diaries efficiently. Field notebooks
maintained by USGS mining inspectors also may contain information the inspectors did
not include in their published reports. These notebooks are available at the USGS library
in Anchorage.

Forest-wide Mining Property Studies

Tracking down the records for a specihic muning property or atempting to understand the
history of a specific mining district can be time-consuming and require a good bit of
travel. Of considerable importance to this historic context. the USBM, USGS and BLM
have already done a tremendous amount of research, resulting in summary reports that
greatly facilitated the synthesis reported here and which should be of immense value for
future researcli.

Chugach National Forest: The first of these studies is an open file report entitled
Mineral Occurrences in the Chugach National Forest, Southcentral Alaska, which
summarizes g joint investigation by the USBM and USGS (Jansons and others 1984).
This work was undertaken in order to estimate future mineral exploitation potential. The
report provides summary information about all known mines, prospects, and unworked
mineral occurrences in the Chugach National Forest and areas immediately proximal to
the Forest and includes an oversize map showing the location of each. The investigation
included attempts (some unsuceessful) to locate all metallic deposits and related mines
and prospects (coal, oil. gas. stone, and sand and gravel deposits were not field
inspected). A follow-up study was conducted to more explicitly explore the mineral
resource potential of the forest (Nelson and others 1984). That study too includes an
oversize mup with mines,. prospects and mineral occurrences delineated: this map is
somewhat easier to use than the ones in Jansons and others (1984).

Jansons and others (1984) and Nelson and otherS (1984) report on 662 localitics: an

estimated 20 percent are mineral vecurrences that have never been prospected or worked.
An exact figure is difficult because of the conventions employed and the fact that not all
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localities were visited. In round numbers, however, there are upwards of 500 prospects
and mines throughout the Chugach National Forest and nearby areas and the suspected
commodities associated with the vast majority have been identified. Fifty-two localities
are characterized as “past [lode] mines or prospects with high development potential”
(the later does nol necessarily imply these prospects were extensively explored or
developed). Fifteen placer mining localities also are identified as past mines or high
potential prospects.

A total of 137 of the approximately 500 identified mines and prospects on or near the
Chugach National Forest were included in the mining hazards evaluation: just a few of
these pertain to non-locatable minerals. In sum, there are good data on the number of
mining properties in the Chugach National Forest, and close to 30 percent of these
properties have been examined within the last 10 years. Thus, the universe thal may
ultimately be evaluated for historic importance is reasonably well understood: and the
mines and prospects that will be evaluated for historic importance because of proposed
hazards mitigation are very well understood indeed.

Tongass National Forest: Studics similur to those conducted for the Chugach National
Forest—aimed at understanding the mineral resource potential of Southeast—were initiated
by the USBM in 1984 and continued by the BLM after the USBM was disbanded in
1996, The investigations were organized by geologicdlly defined mining districts or areas
and addressed Glacier Bay National Park along with Forest and other lands, Three of
these studies are complete: a ourth is in progress under the auspices of the BLM. To
date, studies (some mulliple-volume works) have been issued or published for the
Chichagof and Baranof Islands Area and the Ketchikan and Juneau Mining Districts.
Earlier, preliminary reports are available for these areas/districts as well.

The Chichagof and Baranof Islands Area study was published by the BLM and is cited as
Bittenbender and others (1999). The Ketchikan and Juneau Mining District studies were
published by the USBM and are cited as Maas and others (1995) and USBM (1989). A
stmilar study is underway for the Stikine Area; thus far, two open file reports have been
issued (Bittenbender and others 2000, McDonald and others 1998). A similar minerals
potential study also is available for the Tracy Arm Fords Terror Wilderness (USGS
Bulletin 1525 published in 1984). Two areas within the Tongass National Forest have yet
o be systematically assessed for mineral potential: Admiralty Island and the Yakutat
area. The former contains just two historic mines (Ken Maas. personal communication,
2001). The latter is characterized as low in mineral potential (refer to Figure 2), although
some historic placer mining may have taken place on the black sand beaches in' this
vicinity (ihid.). Therefore, data on historic mining in the Tongass is reasonably complete.

A query of the MAS/MILS database was undertaken by the JMIC at the author’s request
during the preparation of this historic context. There are roughly 1,350 mines, prospects
and unworked mineral occurrences throughout the Tongass National Forest and
immediately adjacent areas. At least locational information (Universal Transverse
Locator [UTM] grid coordinates) is available for all of these properties and a
considerable amount of additional information is available for many of them in the

b
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MAS/MILS database and the mineral resource reports mentioned above. It is estimated
that from a third to one half of the 1.350 listings are unworked mineral occurrences (Ken
Maas, personal communication, 2001). Thus, the Tongass National Forest contains about
800 mines and prospects.

Abandoned and Inactive Mine (AIM) Inventory: The Forest Service initiated a series
of investigations at AIM sites to identify the nature and extent of chemical and physical
hazards present. The results of the mineral resource studies for the Chugach and Tongass
National Forests were used by the Forest Service to identifly mining properties that might
contain these hazards. Properties chosen [or evaluation generally were those at which
major workings were reported, production took place, complex sulfide mineralogy was
present, or where reported mining activities were likely to have involved or produced
toxic substances. Not all of the mining properties included in the study are over 50 years
old. but the vast majority are. The results of these studies are unpublished Forest Service
reports on file in the Supervisor's Offices of the Chugach and Tongass National Forests.
Files contwiming field notes and other wnitten documentation, sketch maps, location maps,
and phorographs were produced for ¢ach property. A total of 109 mining properties on
the Tongass National Forest and 137 properties on the Chugach National Forest were
included in the study. The majority are unpatented claims. Only in cases where
contamination was suspected to be spreading onto National Forest System lands were
patented claims investigated.

In addition 1o the feld files, various reports that document claimant history and past
mining dctivities along with fecommendations for cleéan-up and remediation have been
generated for some of the mining properties judged to contain serious hazards. These
studies include Site Discovery Project Summary Reports, DNR  Problem Area
Deseription (PAD) 76 report forms (forms required by the Office of Surface Mining to
describe safety hazards), Removal Preluminary Assessment (PA) Reports, Engineering
Evaluation / Cost Analysis (EE/CA) Reports, Tnvestigation of Third Party Liability
Reports (PRPs), and remediation work plans. Many of these reports contain information
useful to an evaluator interested in assessing a mining properties’ historic importance.

MINING PROPERTY INVENTORIES

One aspect of preparing this historic context involved understanding the variability in
mining properties throughout Alaska’s National Forests as well as their condition. This
was accomplished by (1) examining records for the properties investigated by geologists
and mining engineers during the AIM studies described above: and (2) examining records
for mining properties recorded by archaeologists.

Summiaries for a sample of the 246 AIM properties on the Tongass and Chugach National
Forests wete teviewed and the data are presented in Appendix C. A total of 212 records
(over 85 percent) were reviewed. Appendix D presents a listing of mining properties in
the AHRS dutabase, which is maintained by the DNR, OHA., This list contains a sample
of recorded mining properties in the Chugach National Forest, which was drawn by
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querying the database for records in which the words mine, mining or mineral appeared
either in the site name or in the field for “resource nature,” and where the “owner” was
listed as USFS (United States Forest Service). Additional Chugach mining properties
have almost certainly been recorded and included in the AHRS database. but there is no
easy way 1o extract them. For the Chugach, therefore, 40 site records were reviewed. All
60 mining properties recorded and included in the AHRS database for the Tongass
National Forest are listed in Appendix D. This was possible because the forms were
extracted and supplied by Ketchikan Zone Archaeologist John Autrey. Mr. Autrey also
supplied AHRS forms for 46 mining properties beyond but near the Tongass National
Forest boundaries: these oo are included in Appendix D. It was decided that the
aggregate sample of 146 properties identified by these means would provide a reasonable
look at how archaeologists have dealt with mining properties.

Recent consultant recommendations and Forest determinations of eligibility of mining
properties also were examined in this regard. Specifically considered were Autrey and
Stanford’s (2001) evaluation of 13 mining properties on Gravina Island in the Ketchikun
Mining District: Mobley’s (2001) evaluation of the Gold Standard, Sealevel and
Mahoney mines in the Ketchikan Mining District; Buzzell's (2001) evaluation of the
Mckinley Lake Mine site near Cordova in Prince William Sound: and Yarborough's
(1992) National Register of Historic Places registration form for the Mull Cabins, which
are associated with placer mining on the Kena Peninsuli,

INTERVIEWS WITH KNOWLEDGEABLE INDIVIDUALS

The author interviewed a number of individuals connected in some fashion with, or
knowledgeable about the mining industry (refer to Chapter 1, Table 1). She also made a
hrief presentation in May 2001 in order to solicit additional input at a combined meeting
of the Alaska Miners Association and the Sotiety for Mining, Metallurgy and
Exploration. In December 2001, she was invited back to present the results of the in-
progress study: additional information was obtained by this means. In part, of course,
these interviews (all of which were documented in writing as either meeting notes or
records of telephone conversations) were expected to provide information and advice
concerning available resources for researching the historic context. It also was
instructive, however. to compare and contrast attitudes and opinions of these varied
members of both the general public and the cultural resources community regarding the
importance and desirability of presetving different kinds of mining properties. Data and
opinions obtained through interviews, meetings and informal conversations are reported
in this document as personal communications where applicable.

Prospecs and Producers 34 March 2002
Historie Context for Mimng Propertics MLEA Job No: USDAUISFS-001-0000
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CHAPTER 3, ENVIRONMENTAL SETTING
(Contributor: Holly L. Morris)

“Like people evervwhiere, Alaskans are constantly (nteracting with their environment.”
(Pearson and Hermans 2000,

The natural environment creates a context for human use of any given landscape.
Environmental factors may not determine the course of human history, but they do
provide resources and challenges for human visitation. occupation. and enjoyment, and
are importanl for understanding the cultural history of any given region. This was true for
the men and women who prospected and mined the lands that would become Alaska’s
National Forests. And it 1s equally true for the people responsible for managing those
lands today. If it is to be suecessful, historic preservation must have realistic and
affordable goals. It must be undertaken in consideration of environmental opportunities
and constraints. Thus the following discussion is: provided as a backdrop for
understanding the history of the mining efforts throughoot Southeast Alaska, in Prince
William Sound and the Capper River Delta, and on the Kenai Peninsuly and Turnagain
Arm. It also serves as a focus for later considerations of preservation potentiuls.

The Tongass National Forest comprises portions of the Yakutat, Skagway, Atlin, M.
Fairweather, Juneau, Taku River, Sitka, Sumdum, Port Alexander, Petersburg, Bradfield
Canal, Craig, Kewchikan, Dixon Entrance, and Prince Rupert 1:250,000 scale
quadrangles. The Forest includes much of southeastern Alaska (Figure 7). The Chugach
National Forest extends (from northwest to southeast) throughout portions of the
Anchorage, Seward, Blying Sound, Valdez, Cordova, Middleton Island, Bering Glacier.
and ley Bay 1:250,000 scale quadrangles. Tt encompasses the northeastern portion of the
Kenai Peninsula and all of Prince William Sound and the Copper River Delta (Figure 8).

Two ecorégions are found in the Tongass and Chugach National Forests, the Pacific
Coastal Mountains ecoregion and the Coastal Western Hemlock=Sitka Spruce Foresis
ecoregion (Gallant and others 1995). Both regions were glaciated during the Pleistocene
gpoch and both have active glaciers and ice fields.

The Pacific Coastal Mountains ecoregion has steep and rugged mountains. Rocky slopes,
glaciers and ice fields cover much of the region. Streams are short and swift and
headwatered in glaciers. Lakes lie in ice-carved basins. Where soil development has
occurred, soils have formed in gravelly 1ill and colluviuin. Soils on steep ridges are
shallow and overlie bedrock. Dominant sotls in the Pacific Coastal Mountains are Lithic
Cryorthents, Andic Cryumbrepts, Pergelic Cryumbrepts, Typic Cryumbrepts, Typic
Haploeryods, Andic Humicryods, Lithic Humicryods, -and Typic Humieryods. Most of
the urea is barren of vegetation but where plants do occur, dwarf and low scrub
communities dominate.

Climate for most of the ecoregion is transitional between maritime and continental
influences. Pérmanent settlements are rare, primardy occurring at the lower elevations,
and wildlife occurrence 15 very low. Moose, mountain goal, and smaller mammals are
hunted in the mountains, Streams yield salmon and freshwater fish. Coastal areas provide
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marine resources as well as coastal birds and their eggs. Important ¢conomic activities of
the region include subsistence and recreational hunting and fishing, along with: mining
and tourism.

As described by Gallant and others (1995) the Coastal Western Hemlock-Sitka Spruce
Forests ecoregion has deep narrow bays. very irregular coastline, and high sea cliffs,
mostly the result of intense Pleistocene glaciation. Steep valley walls expose bedrock,
and there are many glacial moraine deposits. Most streams originate from the mountain
glaciers of adjoining ecoregions; exceptions are streams on islands. Lakes are plentiful in
some areas and absent in others. Flood plains and river deltas are present near sea level.
Soils near the mountains formed in gravelly-and stony moraine deposits or in a mantle of
volcanic ash over the morainal deposits. Soils of river deltas, terraces, alluvial fans, and
floodplains formed in waterlain silts and clays. Poorly drained depressions are filled with
fibrous peat. Dominant soils of the Coastal Western Hemloek-Sitka Spruce Forests are
Terric Cryohemists, Andic Cryaquods, Andic Humicryods, Lithic Humicryods, and
Typic Humieryods. The region has a maritime climate, with cool summers and mildly
cold winters. Moderate 1o heavy amounts of precipitation support widespread forests of
western hemlock and Sitka spruce. There are also serub and wetland communities. The
population is concentrated along small stretches of flat coastal areas and commercial
fishing. tourism, timber harvest, and mining are important economic activities. Large
mammals include deer and brown bears and in some areas moose and mountain goats.
Marine resources include salmon, herring. halibut, seaweed, and clams.

The geology and geomorphology of the two ecoregions is particularly significant o
understanding the locations of mines and prospects and the mineral potential of the
Tongass and Chugach National Forests. There are two types of mineral deposits, placer
and lode, from which locatable minerals are mined. Placer deposits ure formed when
mechanical processes concentrate weathered mineral particles. Gold placers are found
where alluvidl processes have winnowed out lighter materials and concentrated heavy
minerals in stream or beach environments. In Alaska. placer deposits are somelimes
buried beneath glacial moraines and till when glaciers overtop old stream deposits.
Placers are generally not found in the unworked glacial deposits and where glaciers scour
bedrock. placer deposits are removed. Lode deposits are found in solid rock as veins or
disseminations. Glacial processes may expose or remove lode deposits.

Historically, individuals who noticed a rock with an unusual color or characteristic often
were responsible for initial placer and lode discoveries. Hunters, trappers, fishermen, and
people resting beside a trail have found the majority of the world's mineral deposits. Tt is
not necessary to'be a geologist to locate mineral deposits. The search for minerals has.
however, greatly advanced our understanding of the carth as recorded in the rocks.
Today, miners. prospectors, and geologists use both geologic and historic information to
locate and develop mineral resources. Nonetheless. world-class deposits continue to be
found occasionally by individuals who simply examined a rock that appeared to be
different.
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Chapler 3. Envirpemental Setting

During the past 25 years, the development of plate tectonics concepts has led to
significant advances in understanding the geologic evolution of Alaska and the
recognition that much of Alaska comprises fault-bounded crustal fragments or lerranes.
With these new understandings come revised explanations of the spatial distribution of
mineral resources (Goldfarhb 1997),

It is now understood that many of Alaska's significant mineral deposits formed in
oceanic settings, both within and distal 1w the continental margin. Some  deposits
developed far from North America and now occur throughout rocks of the accreted
terranes, Others formed in synaccretionary to postaccretionary settings. For example,
plate convergence and associated subduction led to the widespread development of
Southeast Alaska’s productive mesothermal gold vein systems (Goldfarb 1997).

More detailed descriptions of the geology and other environmental settings for the
Tongass National Forest (Southeast Alaska), and the Chugach National Forest (Prince
William Sound and the Copper River Delta, and the Kenai Peninsula and Turnagain Arin)
are provided in the following sections.

SOUTHEAST

The following discussion is largely adapted from Arndt and others (1987:8-31), and
Gallant and others (1995).

Physiography

Southeast Alaska includes a narrow strip of mainland coast and literally hundreds of
islands to the west. Elevation ranges from sea level to 15,000 feet (in the St. Elius
Range), but many mountains are lower, reaching from around 3,000 to 7.000 feet. The
coustline is highly dissected and both the coastal zone and the islands feature generally
rugged topography. All of Southeast Alaska lies within the Pacific Mountain System znd
can be divided into three physiographic provinces from cast to west: the Coastal
Moumtains, the Coastal Trough, and the Pacific Border Ranges (Wahrhaftig 1965). The
region’s six largest rivers-the Alsek, Chilkat, Taku, Whiting, Stikine and Unuk-all
originate in Canada to the east and cut through the coastal ranges to debouch into the sea.

Regional topography is lurgely the result of glaciation. Mountains at lower elevations
tend to be rounded, and rock basin lukes and fjords are common. Glacial moraine
deposits are apparent on many surfaces. The region is tectonically active (oday.
Mineralized zones explonted historically occur, especially, adjacent to the Coast Range,
along the west caast of Chichagol Island and on the Kasaan Peninsuly of Prince of Wales
[sland.

Prispects.and Privtocers 41 Mupch K2
Hisgornr Context for Mining Priperies MLESA Tob Mo TISDALSESO0 Y -dumm



Chapter 3. Envirmonmentol Setiing

Geology

The complex geology of Southeast Alaska is simplified in Figure 9, which depicts the
relationships of twelve fault-bounded terrangs. Some terranes are more likely to host
specific types of mineral deposits. For example, some volcanogenic massive sulfide
(VMS) deposits occur in Triassic rocks on the inboard margin of the Alexander terrane
and are part of a 375-mile long belt that stretches the entire length of Southeast Alaska
( Bittenbender and others 2000). Niblack and Hetta Inlet produced copper from Alexander
terrane VMS deposits in the southern part of Prince of Wales Island (Maas and others
1995).

The following discussion 1s organized by the geogruphically defined mining districts and
areas (regions) used by the BOM, BLM, and USGS that pertain to the Tongass National
Forest. Figure 10 depicts the locations of all bur the Yakutat area, which comprises the
extremne northwestern portion of the Forest,

Yakutat Area: Yakutit and Chugach terranes are found in the Yakutat area. Rocks are
described as graywacke, slate, argillite, minor conglomerate, volcanic detritus. and
mterbedded mafic volcanic rocks. Mapped stratigraphic units include the Valdez and part
of the Yakutat Groups and Sitka Graywacke. Rocks are mildly metamorphosed (Beikman
1980). Historically, the Yakutat mining district is best known for placer gold deposits in
beach sands of Yakutat and Lituya bays and at Yakataga (Amdt and others 1987:236).

Juneau Mining District: Five terranes are found in the Juneau Mining District: (1) the
Alexander terrane, including the Craig and Admiralty subterrane, (2) Wrangellia, (3) the
Gravina terrane, (4) the Chugach terrane, and (5) the Stikine terrane (U.S. Bureau of
Mines 1989). Geologic descriptions for three district subareas located within the limits of
the Tongass National Forest, are described below:

West Lynn Cunal subarea: Alexander/Craig subterrane — These rocks are predominately
metamorphosed Silurian and Devonian clastic sediments, limestone, and volcanic units
with local areas of Permian limestone and siltstone. These rocks are intruded by a few
scattered Cretaceous plutons. Potential deposit types in the West Lynn Canal subarea
include volcanogenic massive sulfide, sediment-hosted massive sulfide, vein, skarm, and
magmatic uranium (U.S. Bureau of Mines 1989:C).

Juneau Gold Belt subarea: Gravina terrane and Alexander/Coust Range plutonic complex
~ The Juneau Gold Belt is underkain by progressively metamorphosed metasedimentary,
‘metavoleanic, and metaplutonic rocks. The eastern edge of the Gold Belt is roughly
miarked by a foliated quartz diorite (tonalite) that forms the western margin of the Coast
Range plutonic complex. Black phyllite, matic metavolcanic flows, metagrabbro sills,
and diorite sills and plutons host the vein deposits in the Juneau Gold Belt. Rocks of the
Gold Belt are bisected by the Coast Runge megalineament, a major discontinuity and
topographic lineament. The Juneau Gold Belt is delineated by the occurrence of gold-
bearing quartz veins, which commonly carry silver, galena, sphalerite, and chalcopyrite
as well as pyrite and pyrrhotite. Other sulfide minerals such as aresenopyrite, tellurides,
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and molybdenite are also found in portions of the Gold Belt, as are volcanogenic sulfide
bodies. Historically, the first recorded gold discovenes occurred as placer deposits in
186Y: Lode deposits became increasingly important in the early 1880°s. The Treadwell
and Alaska Juneau Mines were the largest low-grade gold mines in the world while they
were active (U.S. Bureau of Mines 1989:D).

Coast Range subarea: Stikine terrane and Alexander/Coust Range plutonic complex —
The Coast Range subarea is dorminated by rocks of the Coast Range plutonic complex
(also referred to ns the Ceoast Range Bathelith or as the Nisling terrane), This 48 a
complex belt of granitic rocks with ubiguitous gneisses, high=grade schists, and
migmatites. Country rocks are locally preserved as roof pendants, The Stikine terrane (or
Stikinia terrane) contains predominantly lower-grade metasedimentary and metavolcanic
rocks. None of the mineral occurrences known in the Coast Range subarea are thought 1o
represent a significant deposit when grade and tonnage parameters are considered.
However, the molybdenum, magmatic oxide sulfide, vein gold. skarn, and velcanogenic
massive sulfide occurrences are believed 1o be the most important (U1.S. Bureau of Mines
1982 E).

Tracy Arm-Fords Terror Wilderness / Windham Bay Area: As shown on Figure 9,
two terranes, the Behm Canal structural zone (also known as Taku terrane) and the
Nisling (the Coast Range plutonic complex) are found in the Tracy Arm-Fords Terror
Wilderness/Windham Bay Area. In this area, Brew and others (1984) described the Behm
Canal structural zone as a western metamorphic belt parallel and adjacent to the
southwestern side of the Coast Range plutonic complex. The western metamorphic belt is
composed of complexly deformed metamorphic rocks that are locally intruded by granitic
ad other rocks, including ong uliramafic body. A long foliated tonalite sill sepurates the
metamorphic belt from the Coast Range plutonic complex of granitic rocks with gneisses,
schists and migmatites. The western metamorphic belt (a southern extension of the
Juneau Gold belt) hosts almost all of the mineral occurrences in this area. Two important
areas are recognized as having important gold, copper, zinc. and silver resources, the
Sumdum Glacier mineral belt and the Endicott Peninsula area. Many of these mineral
resources have been recognized since the early 1900°s, or earlier.

Admiralty Island Area: The Alexander terrine and Gravina overlap assemblage are
found in the Admiralty Island area. The Alexander terrane comprises a variety of
strutified, metamorphic, and plutonic rocks that underlie much of Southeast Alaska.
Volcaniclastic turhidites. shallow-marine carbonate rocks and subordinate polymictic
conglomerate are the most widespread rock units in the terrane. The Gravina belt is
compnised of marine argillite and graywacke. interbedded andesitic to basaltic volcanic
and volcaniclastic rocks, conglomerates, and plutonic rocks (Gehrels and Berg 1994),
Prospects and mines are distributed over most of the district. Historically, production was
limited to gold, but deposits of other minerals are known. The only historic gold
production occurred at the north end of Admuralty Island, near Funter Bay and Hawk
Inlet (Armdt and others 1987:235).
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Chichagof and Baranof Islands Area: Three terranes are found in the Chichagof-
Baranof area, the Chugach, Wrangellia, and Alexander terranes. 1In this area Chugach
terrane rocks are marine sedimentary and volcanic rocks interpreted as deformed flysch
and melange Sequence. Dominant units are the Kelp Bay Group (the melange) and the
Sitka Graywacke flysch sequence. The Wrangellia terranc rocks consist of a sequence of
marine sedimentary and volcanic rocks overlain by the Goon Dip Greenstone and
Whitestripe marble. The Alexander terrane consists of sedimentary, volcanic, and
ntrusive rocks. Bedded units of the terrane include clastie sedimentary rocks, limestones,
andesitic and basaltic volcanics. and intrusive alkalic rocks. All terrane units have been
metamorphosed and intruded. The most recent volcanic activity ceased about 5,000 years
ago. Known mineral deposits types found in the Chichagof-Baranof area are vein gold
deposits, magmatic Segregation deposits  (nickel-copper-cobalt), porphyry copper-
molybdenum depaosits, and voleanic-related massive sulfide deposits (Bittenbender and
others 1999). According 1o Amdt and others (1987) mineral deposits are scatlered over
the entire area, but are concentrated along the west sides of Chichagof and Baranof
islands and on Yakobi Island. Historically, production was primarily gold, but an
important base metal deposit is found at Bohemia Basin on Yakobi Island. The best-
known and productive gold occurrences are located at the Chichagof and Hirst-Chichagof
mines near Klag Bay and at Apex-El Nido mines to the north.

Stikine Area: Bittenbender and others (2000) identify three terranes (the Alexander,
Taku, and Stikinia), the Gravina Belt overlap sequence, the Coast Range Batholith, and
Tertiary rocks as tectonostratigraphic terranes and physiographic provinces in the Stikine
area. As elsewhere in Southeast Alaska, the assemblages generally form elongate,
northwest-trending  belts. Mineral deposit types found in the Stikine area include
volcanogenic massive sulfide deposits generally found on the inboard margin of the
Alexander terrane; polymetallic replacement and polymetallic vein type deposils and
porphyry molybdenum found in the Groundhog Basin area; replacement type deposits
identified in the Cornwallis Peninsula area: and a variety of other mineral deposit types
and oceurrences including vein gold, skam, magmatic segregation, and veins of barite
(Bittenbender and others 2000). Historically, production has been limited to gold at the
southern extent of the Juneau Gold Belt, at Thomas Bay, and at the Maid of Mexico mine
on Woewodski Island (Arndt and others 1987).

Ketchikan Mining District: Maas and ‘others (19935) identify five lithotectonic
assemblages/terranes in the Ketchikan Mining Diswict: (1) Alexander terrane, (2)
Gravina belt, (3) Taku terrane, (4) Coast Mountains Batholith, and (5) Stikinia terrane.
The following paragraphs provide general descriptions of the terranes and associated
mineral potential within the Ketchikan Mining District.

Alexander terrune: Alexander terrane rocks we predominantly found west of Clarence
Strait on Prince of Wales Islands and the smaller islands to the west. A sliver is also
found on islands south of Ketchikan. Mineral deposit types include volcanogenic massive
sulfide, polymetallic vein, skarn. low-sulfide and siratabound vein gold, magmatic
uranium-rare earth, magmatic segregation, and porphyry copper/molybdenite (Maas and
others 1995). Historically, Alexander terrane is known particularly for production of
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copper, but also for gold, uranium, and limestone/marble. The best known and most
productive deposits are located in areas of Kasaan Peninsula/Karta Bay (copper), Hetta
Inlet (copper). Niblack Arm/Moira Sound (copper, gold. silver), Dolomi/Cholmondeley
Sound (gold), Bokan Mountain (uranium}, and islands off the west coast of Prince of
Wales Island, especially Dall Island (limestone/marble). Other historic  deposits
associdted with Alexander terrane are found on Annctte and Duke iSlands (Arndt and
others 1987).

Gravina belti: Gravina belt rocks are found predominantly on Cleveland Peninsula, the
western part of Revillagigedo [sland, and the eastern part of Gravina Island. The overlap
assemblage is primarilly composed of marine argillite and graywacke, interbedded
andesitic to basaltic volcanic and volcaniclastic rocks, and subordinate polymictic
conglomerate. Several plutons are found within the Gravina belt. Mineral deposit types
include low-sulfide vein gold. polymetallic vein, copper and molybdenum porphyry. and
volcanogenic massive sulfide (Maas and others 1995). Historic mineral deposits are
concentrated on Revillagigedo Island and the Cleveland Peninsula. The best known gold
deposits are located on Helm Bay and near Ketchikan on Revillagigedo and Gravina
islands (Armdl and others 1987).

Taku terrane: Taku terrane rocks lie east of the Gravina belt in the area described as the
Behm Canal structural zone on Figure 9. As described by Maas and others (1995) Taku
terrane rocks are metavolcanic and metasedimentary rocks with limited mineral deposit
types. Deposit types present include polymetallic vein, porphyry molybdenum, low-
sulfide vein gold, and volcanogenic massive sulfide.

Coust Mountains Batholith: The Coast Mountains Batholith (also referred to as the Coast
Range plutonic complex or the Nisling terrane) is found on the eastern edge of the
Ketchikan Mining District. As previously described, the batholith 1s a complex belt of
granitic rocks with ubiquitous gneisses, high-grade schists, and migmatites. The world-
class Quartiz Hill molybdenum deposit discovered in 1974 is located in the batholith.
Several minor mineralized oceurrences have also been prospected. In the Ketchikan
Mining District, the majority of the batholith is within the Misty Fjords National
Monument Wilderness Area and is closed 1o mineral location and exploration (Maas and
others 1995),

Stikinia terrane: A sliver of the Stikinia terrane (or Stikine terrane) is located near Hyder
on the eastern side of the Ketchikan Mining District. The rocks exposed in this area are
volcanic, plutonie, and clastic sedimentary rocks of the Hazelon Group, which have been
intruded by granodiorites and quartz monzonites.  Mineral deposit types include
polymetillic vein, porphyry molybdenum, skarn. and volcanogenic massive sulfide
(Maas and others 1995). Historic mines are concentrated near Hyder at the head of
Portland Canal. The Hyder district historically produced gold, silver, copper. lead. zine,
and tungsten, nearly all which came from the Riverside Mine (Amdt and others 1987).
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Soils

Surficial deposits in Southeast are dominantly coarse rubbly deposits associated with
steep-sloped mountains with a high percentage of bedrock exposures. Some glacio-fluvial
deposits also may be present. In the Yakutat area, surficial deposits are moraines and
assoctated drift near existing glacial fronts; outwash and valley-train deposits graded to
glacier fronts and recent moraines; modern coastal beaches, spits, and bars; and older
coastal deposits of inter-stratified alluvial and marine sediments, including, locally,
glacial drift (Kalstrom and others 1964). Soils in Southeast all are young, dating to the
post-Pleistocene period, and generally consist of thick layers of highly acidic, partially
decomposed organics with low nutrient values. These soils are not considered suitable for
agriculture although small-scale gardening is reported (Selkregg 1976).

Climate

Most of Southeast Alaska is characterized by a cool, moist maritime climate with average
summer temperatures that range from the 40s o the 60s (degrees Fahrenheit) and winter
temperatures from the high teens to the low 40s (Selkregg 1976). Rain is common, with
averdge annual precipitation ranging from 80 to 160 inches. The wettest months are
October and November with frequent storms. Snowfall is gréatest in the north: in the
southern portion of Southeast Alaska, snowfall typically melts guickly at lower
elevations.

Flora and Fauna

The Coastal Western Hemlock-Sitka Spruce Forest in Southeast supports a large variety
of coastal forest. scrub, and wetland communities. As described by Arndt (1987), “True
forest” is a continuation of the cool, moist rainforest, which extends from northern
C'alifornia to Alaska’s Cook Inlet. The dominant tree species in Southeast are western
hemlock and Sitka spruce, with mountain hemlock. and Alaska vyellow cedar. Also
present are black cottonwood, western paper birch, lodgepole pine, and Pacific yew. The
western red cedar is limited 1o the southern half of Southeast Alaska. The rainforests are
choked with a dense understory of alders, willows, small conifers, devils c¢lub, berry
bushes. ferns, and mosses. True forest provides winter cover for Sitka black-tailed deer at
lower elevations and for mountain goats at higher elevations, and year-round habitat for
black bears, wolves and various small mammals.

Grass-sedge meadows occur within the forest at low elevations, often along the coast, and
support moose, black and brown bears, river otters, and a variety of waterfowl. Muskegs
develop in very poorly drained areas and provide habitat for Sitka black-tailed deer, and
both bear species.

As described by Arndt (1987), the Alpine Tundra-Barren Grounds is the major vegetative
unit above treeline (generally elevations above 2,500 feet). It is separated from the
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coastal forests by a narrow transitional zone of scrub mountain hemlock. Thin, stony
soils support heaths, grasses, and other low-growing plants. Sitka black-tailed deer and
mountain goats occupy Alpine Tundra zones in the summer along with black and brown
hears, d number of small mammal speeies, white-tailed ptarmigan and spruce and ruffled
grouse. Aquatic communities characteristic of Southeast Alaska are found in lakes. rivers
and streams; estaaries; littoral (intertidal) zones: and nearshore (on dand above the
continental shelf) marine zones. These water bodies provide habitats for numerous fish
species. crustaceans, marine invertebrates, mammals, and bird species.

Historic Population Centers

Historic mineral exploration in Southeast (which is considered in greater detail in the
following chapter) had its start near the existing Russian settlement of Novo Arkhangelsk
(today’s Sitka) on Baranof Island. Gold was discovered in the Sitka vicinity in the 1870s,
shortly after Russian rule ended (Maas and others 1995). The Juneau area was settled in
association with mining efforts that began the following decade (for example, DeArmond
1980). A lode copper claim was located on Prince of Wales Island as early as 1867
(purported to be Alaska’s first mining claim) at what became the Copper Queen Prospect
(Mass and others 1995:17). Fishermen generally preceded miners to the Ketchikan area,
however, with serious mining exploration getting underway in the 1890s. Ketchikan was
founded in 1887 when a cannery was constructed and served as a port-of-entry and major
supply center during gold rushes that began shortly thereafter (Orth 1971:511).

PRINCE WILLIAM SOUND AND THE COPPER RIVER DELTA

Principal sources used to compile the brief consideration of environmental variabies in
Prince William Sound and the Copper River Delta include: Wahrhaftig 1965, Gallant and
others 1995, Jansons and others 1984, Nelson and others 1984, Pflaker and others 1994,
Kalstrom and others 1964, and Lethcoe and Lethcoe 1998,

Physiography

Seemingly innumerable fjords, bays, and islands make up Prince William Sound. The
coastline is lushly forested for the most part with glaciers on the high mountains above
and extending Lo tidewater in several instances. The Sound is sitwated within the Kenai-
Chugach Mountains physiographic province (Wahrhaftig 1965). The Chugach Mountains
form a dramatic backdrop to Prince William Sound and tower above it. The tallest peak,
Mount Marcus Baker, has an elevation of 13,1735 [eet,

In contrast to the Sound, the Copper River Delta is the largest contiguous wetland drea on
the west coast of North America (National Wildlife Federation 2001). The 700,000-acre
wetland 1s formed by six glacial river systems stretching across a 60-mile are from Point
Whitshed on the west to Cape Suckling on the east. Located north of the Gulf of Alaska
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the Delta is characterized by a myriad of shallow ponds, intertidal sloughs, braided
glacial streams, sedge muarshes, willow thickets and stands of spruce and cottonwood.
The flat Delta lands are backed by the Chugach Mountains where glaciers creep down
‘muny valleys and cling to mountainsides (Great Outdoor Reereation Pages 2001).

Geology

The geologic history of Prince William Sound and the Copper River Delta is complex
(for example, Jansons and others 1984; Kurtak n.d.; Lethcoe 1990 Moffit 1954). Two
major lithologic units are dominant: the Chugach terrane Late Cretaceous Valdez Group
and the Prince William terrane Paleocene and possibly Eocene Orca Group (Figure 11).
Both groups contain graywacke, siltstone and shale. Mafic volcanies and local
conglomerate are present as well. Most copper deposits are believed to be related to
mafic volcanism. Gold is found in quartz veins and related placer deposits, usually within
the Valdez Group (Nelson and others 1984; Pflaker and others 1994). The 1964
Earthquake caused major subsidence in the northwestern portion of the Sound and
uplifting in the eastern Sound and Copper River Delta.

Surficial deposits in the Prince William Sound area are dominantly coarse rubbly deposits
associated with steep-sloped mountains with high percentage of bedrock exposures.
Some glacio-fluvial deposits may also be present, In the Copper River Delta drea,
surficial deposits are outwash and valley-train deposits graded to glacier fronts and recent
moraines; coastal delta deposits: older coastal deposits of inter-stratilied alluvial and
marine sediments, including, locally, glacial drift; and discontinuous alluvial deposits
overlying dissected unconsolidated. semiconsolidated, and locally consolidated silt, sand,
and gravel of Tertiary and younger age (Kalstrom and others 1964). Soils present in both
areas are similar to those found in Southeast Alaska, young and generally consisting of
thick layers of highly acidic, partially decomposed organics with low nutrient values. As
in Southeast, these soils are not considered suitable for agriculture although small-scale
gardening is reported.

Climate

Prince William Sound and the Copper River Delta experience a Maritime climate with
relatively small temperature variations, high humidity, heavy precipitation, high cloud
and fog frequencies, and strong, persistent surface winds (Hartman and Johnson 1984:60-
61). Summers are relatively cool and winters are relatively warm. Weather records for
Valdez document average summer high temperatures of 62 degrees Fahrenheit and lows
of 47, winter highs average 26 degrees Fahrenheil, with lows averaging 15 degrees
Fahrenheit (Weathernews Inc, 2001). Annual precipitation is 64 inches. Precipitation falls
throughout the year.
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Flora and Fauna

Coastal rainforests in the Prince William: Sound and Copper River Delta Coastal Western
Hemlock-Sitka Spruce Forests ecoregion are similar to those found in Southeast. The
rainforests are the northernmost extension of the North Pacific coastal rainforest (Lethcoe
and Lethcoe 1998: 4). Trees found in this area include the western hemlock, mountain
hemlock, Sitka spruce, Alaska cedar, black spruce, quaking aspen, balsam poplar, and
black cottonwood (Alaska Geographic 1983). As in Southeast, the understory of these
forests are also choked with a dense understory of alders, willows, small conifers, devils
club, berry bushes. ferns, and mosses. As previously noted, areas within the Pacific
Coastal Mountains ecoregion are often barren ol vegetation (Gallant and others 1995).

Large terrestrial mammals include deer and black and brown bears and in some areas
moose and mountain goats. River otters, mink, wolverines, and porcupines also are found
throughout the Sound and Delta and hundreds of thousands of migrating birds pass
through the Sound and Delta arcas during the spring and fall. Marine muammals that
inhabit the areas include harbor seals, Steller sea lions. sea otters, orca. humpback, minke
and fin whales. and Dall and harbor porpoise. Other marine resources include rockfish,
halibut, salmon, shrimp, dungeness and king crab, and # variety of clams and cockles.

Historic Population Centers

The entry of historic miners into Prince William Sound and the Copper River Delta was
facilitated by the existence of trading posts initially established by the Russians, and
American fishing villages and canneries as described in the following chapter.
Prospectors entered the area initially in the 1880s.

KENAI PENINSULA AND TURNAGAIN ARM

Sources used to compile the following consideration of the environment of the Kenai
Peninsula and Turnagain Arm include: Wahrhaftig 1965. Jansons and others 1984,
Nelson and others 1984, Kalstrom and others 1964, Rieger and others 1979, Hartman and
Johnson 1984, Viereck and Little 1972, Buzzell and McMahan 1986, Selkrege 1974, and
Lutz 1955.

Physiography

The Kenai Peninsula is a study in topographic opposites. The Kenai Mountains dominate
the northeastern peninsula. with ice fields lying to the south, and low-lying fats
stretching toward Cook Inlet to the west. The Chugach National Forest extends only into
the mountainous northeastern portion of the peninsula, The Kenai Peninsula’s gastern
coastline 18 jagged with numerous fjords. The northeastern coastline within the Chugach
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Nauonal Forest forms a portion of Prince William Sound. The Turnagain Arm of Cook
Inlet forms the Kenai Peninsula’s northern border. The narrow, mountainous passage
between Portage and Whittier, which separates the Kenai and Chugach mountain ranges,
is the peninsula’s only terrestrial connection to the Alaskan mainland. The Chugach
Mountains border the northern shore of Turnagain Arm. The Kenai and Chugach
mountains are part of the Pacific Border Ranges physiographic province, in turn a
division of the Pacific Mountain System (Wahrhaftig 1965).

Streams that were the focus of placer mining dissect the Kenai Mountains. These include
Canyon Creek, Resurrection Creek, Palmer Creek, Lynx Creek, Bear Creek, Mills Creek,
Gulch Creek, Sixmile Creek, and Cooper Creek among others. North of Turnagain Arm,
principal streams on the flanks of the Chugach Mountains within the forest are Crow
Creek, Winner Creek, Kern Creek and the Twentymile River.

Geology

A single lithologic unit—the Chugach terrane Late Cretaceous Valdez Group—is
dominant throughout the mountains of the peninsula and Turnagain Arm (refer to Figure
10). The mountains are composed of limestone, chert, and tuff overlying older volcanic
and clastic rocks. Younger, possibly Tertiary age intrusives also are present and oulcrop
near Hope on the peninsula’™s northeérn couast. Mineral resources identified on the Kenai
Peninsula include placer and lode gold, and base mietals (silver and copper). Historic
production on the Peninsula was from placer and lode gold deposits (Jansons and others
1984; Nelson and others [984).

Soils

Surficial deposits in the Kenai Peninsula and Turnagain Arm area are dominantly coarse
rubbly deposits associuted with steep=sloped mountaing with high percentage of bedrock
exposures. Some outwash and valley-train deposits graded to glacier fronts and recent
moraines may also be present. Higher terrace deposits on valley margins and
discontinuous terrace deposits may be found in valleys with smal! flood plains (Kalstrom
and others 1964). Bench deposits containing glacio-fluvial sediments along many of the
streams on the peninsula and north of Turnagain Arm, and younger alluvial deposits
along active stream channels in hoth locations have produced free gold, Lode gold
deposits also are known i the Hope-Moose Pass area on the peninsula and near
Girdwood north of Turnagain' Arm. What litde soils are present in the mountainous
terrain are described as humic lithic eryorthods, well-druined. very gravelly soils on very
steep hillsides (Rieger and others 1979).
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Climate

The climate of the Kenai Peninsula and Tornagain Arm varies from Continental to
Transitional to Maritime, with Continental conditions characterizing the interior Kenai
Mountains (Hartman and Johnson 1984:60-61). Continental climatic conditions include
great diurnal and annual temperature variations, low precipitation, low cloudiness. and
low humidity. Surface winds are generally light. Transitional climates are characterized
by somewhat higher precipitation and humidity. Temperature records for Anchorage o
the north document moderate summers (with average highs and lows of 65 and 51
degrees Fahrenheit) to moderately severe winters (with average highs and lows of 21 and
8 degrees Fahrenheit). Precipitation in Anchorage averages 16 inches annually, with the
highest numbers of rain or snow days occurring during July through October.

Flora and Fauna

Coastal spruce-hemlock forests blanket the lower mountain slopes; Alpine tundra occurs
at higher elevations (Viereck and Litle 1972). The forests are generally dense and
comprised of Sitka spruce, western hemlock, aother conifers, and black cottonwood. Well-
drained slopes support stands of white spruce, paper birch, and quaking aspen with an
understory of blueberry, roses, currents, high-bush cranberry, red raspberry, devil's elub,
and various herbaceous species: alder and willow are characteristic in disturbed areas
(Buzzell and MeMahan 1986:4). Open bogs occur sporadically surrounded by forest.
Large mammals include black and brown bears, moose (which winter in the major
valleys), mountain goats in the Kenai Mountains east of Sixmile Creek, and Dall sheep in
the Chugach Mountains and in the Kenax Mountains east of Canyon Creek (Selkregg
1974), A variety of smaller animals also inhabit the area, and caribou are reported (o have
been present on the Kenai Peninsula as late as the first decade of the twentieth century
(Lutz 1955). Various fish species are present in the mountain streams.

Historic Population Centers

Historic-era mining efforts on the Kenai Peninsula were mitiated prior to the Americdn
period by the Russian-American Company in the early 1850s as discussed in the
following chapter. These efforts were undertaken with the Russian fort known today as
the town of Kenai as a base. American prospecting began in the 1880s, also using the
town of Kenai as a staging area. Thereafter, in the late 1890s the boomtowns of Hope and
Sunrise were established during the Turnagain Arm gold rush. The ice-free port of
Seward, variously understood to have been established as carly as 1895 or as late as 1902
according to Orth (1971:857), was the beginning of the Iditarod Trail, which was used to
access a number of mines on the peninsula as well as the gold fields farther north in the
Interior.
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CHAPTER 4. HISTORICAL CONTEXT

“Much of the way Alaska: is:today can be traced to its minerals ... The search for them
apened tie land to setilements, some still theiving, others nothing but ruins in the grass,
Humtans took on andacious challenges against nature to reach these minerals. hridgmig
rushing rivers, blasting rock walls, rraversing glacivrs, unneling through frozen ground,
trving the untvied in a gamble for success.” {Campbell 1995),

The aboriginal inhabitants of Alaska are known to have obtained nuggets of native
copper, which were widely traded, from the Copper River Valley (Buzzell 2001a:12; de
Laguna 1934:118), The usc of gold nuggets for ornamentation is reported as well (Luciw
and Luciw 1963 cited by Barry 1997:5), Various authors have speculated that aboriginal
groups also may have employed smelting techniques to extract copper from sulfides, but
archaeological evidence is lacking (Barry 1997:4-5). In any case, widespread mineral
exploration and production did not get underway until the late 1800s after the United
States purchase of Alaska from Russia in 1867, Thus, Alaska’s contribution to the history
of precious and base metal mining lagged behind efforts throughout the rest of the United
States and must be understood in the context of those earlier events. This is true with
respect to the sociological phenomenon termed “gold fever,” as well as technological
advances in the Lower 48 and, indeed. elsewhere in the world: While late in its inception,
Alaskan mining history is not, however, unimportant.

Historic mining in the Eastern and Midwestern United States focused primarily on the
exploitation of ¢coal and iron deposits, with more restricted extraction of copper in Upper
Michigan and lead and zinc in several Midwestern states (Francaviglia 1991:6-7). In the
western United States, however, mineralogy dictated an emphasis on gold, silver and
copper; and the success (or at least allure) of these mining ventures led to an interest in
more northerly exploration, first into British Columbia and thereafter into Southeast when
Alaska became a part of the United States.

The lure of precious metals was a major impetus to initial Spanish incursions into lands
we know today as the Southwest. Throughout the 1700s, first Spanish, them Mexican
gold seekers entered the territory; in 1736 a major silver strike was made in today’s
Sonora just south of the Arizona border (Keane and Rogge 1992). Keen interest in
mineral exploration throughout the West continued throughout the first half of the 1800s
and gold, silver and copper mines were established in the Rocky Mountain Region, the
intermountain area to the west. and in California (Francaviglia 1991:6). In 1848, the
country witnessed the beginning of the Grear California Gold Rush, with Forty-Niners
stampeding wesl the following season. The Comstoke Lode was discovered 10) years later
in Nevada, sparking the Nevada Silver Rush. Copper mining too was being vigorously
pursued throughout the West, with major copper production underway. in Arizona, for
example, by the 1880s,

This review begins with an explanation of pertinemt minming law and a very brief
consideration of the salient aspects of Alaskan mining history writ large. Thereafter the
history of mining in Southeast, Prince William Sound and the Copper River Delta, and
the Kenai Peninsula and Turnagain Arm is related. Alaska’s mining history i1s dominated
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by the search for, and exploitation of gold and copper deposits. Silver, lead, zinc,
palladium and tungsten also were sought or recovered as by-products of gold and copper
mining enterprises. Historic events and activities are emphasized in this chapter along
with historic production records. Gold and silver production is typically described using
Troy ounces. Copper production is characterized in terms of Troy pounds of extracted
‘metal and ore tonnage. Some descriptive information on the constituent elements of
individual mines is included here. A glossary of mining terminology is provided in
Appendix B and a review of mining technology is presented in Chapter 5.

MINING LAW

With the exception of minor Russian exploration on the Kenai Peninsula and prospecting
near Sitka and on the Kasaan Peninsula in Southeast, Alaskan mining efforts did not get
underway until after passage of the General Mining Act of 1872 (30 USC 21 &t seq.).
However, the authority of thal law was not extended to Alaska until 1885 by order of the
Secretary of the Interior (Purington 1903:257 cited by Saleeby 2000:5). Thus it is
important to understand that prior to 1885, mining claims were held by common consent
and squatter's title. Thereafter, Alaskan miners were governed by the same basic
statutory requirements that governed the rest of the mation. The following discussion,
which is confined to considerations that affect the exploitation of locatable minerals,
follows Saleeby (2000:2-3) and United States Department of the Interior Bureau of Land
Management (BLM) (1996).

The Mining Law of 1872, as it is usually known, has been revised and amended several
times since ils passage over a century and a quarter ago. but its basic precepts have not
been altered. An excellent source for all aspects of mining law is Maley (1996}, The law
entitles prospectors  (citizens or individuals planning to bécome citizens, and
corporations) to search for valuable minerals on public land, and to stake a claim when
such a discovery is made. A “mining claim” is “a particular parcel of Federal land ... for
which an individual has asserted a right of possession. The right is restricted to the
extraction and development of a mineral deposit” (BLM 1996:7). Title to the parcel in
question continues to be held by the Federal government unless the claim is subsequently
patented.

The law distinguishes between placer and lode claims along with two other tvpes of
mineral entry: mill sites and tunnel sites. Lode claims are staked along the length of a
vein or other zone of mineralized rock and cannot be larger than 600 by 1500 feet (about
20) acres). Locations are described by metes and bounds surveys. Placer claims are staked
paralle! to the targeted alluvial deposit, that is, typically parallel to a creek bed, and also
encompass 20 acres. They are located by legal subdivision where possible (described in
terms of Township, Range, and Section subdivision). An individual locator may stake a
single, 20-acre placer claim. But an association of two locators may locate 40 acres: three
locators may locate 60 acres and so forth, up to a total of 160 acres. In Alaska, however,
association placer claims have been' limited to 40 acres since 1939 when the territorial
legislature passed a State law to that effect. When researching claims, it is well to
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remember that erroneous locational information in the records must be expected. It is the
actual staked location of a cliim on the ground to which a claimant had rights of
possession (personal communication, Carol Huber 2001). As mentioned earlier, it is also
quite common for the names of claims to be distinet from that of the mines developed on
then.

Mill sites must be located on nod-mineral land and are intended for support facilities.
They are located by metes and bounds survey and cannol be larger than 5 acres. Tunnel
sites are used for exploration where a mineral deposit is suspected but has not been
demonstrated to exist. They may be 3,000 feet long and lode claims may be staked
perpendicular to the tunnel and on either side of it,

Today, a prospector may locate as many individual claims as he or she wishes. Prior to
1923. however, this was not the case. Then individuals were allowed to stake justa single
claim on any given vein or placer creek. To circumvent this restriction (especially during
a gold rush), sometimes prospectors would obtain power of attorney for other individuals
and claim large areas to keep other gold seekers out. This practice was outlawed in 1912,
After that, the only way to consolidate a number of claims was to acquire patents, that is,
purchase the land from the Federal government. In order to retain an unpatented claim, it
was (and is) necessary to do a minimal amount ($100 worth) of assessment work (or
improvements at mill sites, for example) annuvally. This requirement resulted in the
excavation of myriad pits and trenches in some cases. and fraudulent claims of work in
others. Today miners also must pay an annual $100 maintenance fee per claim to the
BLM. or they must obtain a small miner’s waiver.

It should be obvious from this dis¢ussion that the history of claim ownership can be
complex, Claims were staked, sold, traded, in some cases divided. abandoned, restaked.
patented and so forth. Thus mining history is replete with stories of the intertwined
business affairs initially of individual fortune seekers, but eventually also of small mining
companies, and then industrial conglomerates.

Production figures are derived from a variety of sources including commonly available
literature, company files, files at the Technical Data Section of the USGS at Menlo Park,
California, records of the Assay Office of the U.S. Mint at Seattle, Washington, und the
BOM's (now BLM's) MAS/MILS files in Juncau, Alaska as described by Jansons and
others (1984:5-6). *Recorded™ production hgures can generally be independently venlied
using records maintained by smelters and refineries. or the reports of publicly traded
companies, which are subject to audit. Mines on private or state lands also may be subject
to royalty payment requirements based on production figures. Aside from publicly traded
companies, however. production reporting from mines on federally administered lands is
strictly voluntary. “Reported” production figures are less reliable than “recorded” figures.
and may be either 100 high or too low dependent on the *“spin™ desired by the reporter
Nonetheless, “reported” production figures are sonerally regarded as reasonably reliable
because vastly inflated or deflated numbers were generally discovered eventually and not
included in the summanies upon which this historic context relied.
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Production figures for lode exploitation typically are reported for individual mines, or
sometimes for an aggregate of several mines that were exploited by a single operator.
Placer mining production figures, in contrast, are reported by streams, combinations of
streams, or portions thereof. The reason for this is a function of the mining mentality.
Placer miners tended to be small, individual operators less interested in attracting
investors than in working their own claims and keeping their earnings and claim locations
to themselves, In order to convince placer miners to (voluntarily) provide production
figures. they are promised that the earnings from a specific claim will be kept
confidential (Marti Miller, USGS, personal communication 2001). Thus placer
production figures are reported as aggregated sums from a given stream or stream system.

A BRIEF CONSIDERATION OF ALASKAN MINING HISTORY

Like the Lower 48. the Alaska Territory also experienced numerous “*hoom and bust”
cycles as fortune seekers “rushed” from one gold discovery to the next and as
technological advances and global fluctuations in the prices of precious and base metals
affected the mining industry. Prospectors searching for gold were present in Southeast,
Prince William Sound and the Copper River Delta, and the Kenai Peninsula and
Turnagain Arm prior Lo that most famous of gold stampedes, the Klondike Gold Rush of
1896-98. in which Alaskan and Canadian history is inextricably intertwined. The
following discussions typically are orgamzed by commodity, especially gold and copper.
The reader should be aware, however, that mineral deposits are often complex. Copper
mines often also produce gold and silver, and gold mines typically also produce silver.
Lead and other metals also can be by-products of gold mining.

Gold Rushes

The very first reported gold discovery in what would become Alaska occurred in 1850-
1851 on the Kenai Peninsula when placer gold was found by Peter Doroshin, an
employee of the Russian-American Company (Johnson 1915 cited by Buzzell 1998:3).
Some years later, in 1866 a construction crew reported a gold discovery on the Seward
Peninsula in northwestern Alaska (ibid.). Neither of these discoveries received any
immediate follow-up. American gold seekers ventured into the Sitka area in the 1860s
(Campbell 1995:35) and began to stake claims by the early 1870s (Bittenbender and
others 1999). Also, in the 1870s a larger influx of prospectors drawn northward by the
Cassiar gold strike of 1873 in British Columbia, ventured into Southeasiern Alaska and
found gold deposits at Sumdum and Windham bays. Soon thereafter, the first Alaskan
gold rush ensued, resulting in discoveries that eventually led 10 major commercial
developments within the Juneau Gold Belt (for example. Stone and Stone 1980). The
deposits were world class in nature and attracted attention for over 30 years.

Gold seckers were active elsewhere in Alaska and neighboring Canada as well, shortly
after the United States acquisition of Alaska. Three prospectors from British Columbia
(Arthur Harper. “Jack™ McQuesten, and Al Mayo) set out for the Yukon Territory in

Prospects and Producens 62 March 2042
Histone Comiex) for Mimng Properfics MLFA Job Mo, TSI LSEFS A0 (8nn



Chugrter 4. Fistoreal Context

1873. Harper prospected on the Fortymile, Sixtymile, Tanana and Klondike rivers while
his two compatriots established the first trading post on the Yukon River at Fort Reliance
and also began operating a steamboat on the river (Emanuel 1997:41). A second riverboat
began operating in 1879, Gold seekers from Southeast also sought entry to the Interior
overland beginning in 1880 and making use of the Chilkoot Trail. By 1886, some 200
prospectors had entered the Yukon Territory, and by the following year. the Fortymile
stampede was underway (ibid: 45). In 1893, the first rich strike in the Alaskan Interior
oceurred at Birch Creek; the boomtown of Circle sprang up nearby and by 1896 had a
population of over one thousand along with all the accoutrements of & “roaring American
Wild West town” (ibid:47). This swod in sharp contrast 1o the well-governed, law-
abiding sertlements in the Canadian Yukon Territory (Berton 1972).

Then in 1896-1897, Turnagain Arm and the Kenai Peninsula experienced a gold rush that
resulted from discoveries beginning in the late 1880s (for example, Barry 1997; Buzzell
in press). This little appreciated rush actually preceded the Klondike Gold Rush and is
described maore fully under the history of mining on the Kenai Peninsula.

The Klondike River is in Canada, but the history of the Klondike Gold Rush, among the
world's most famous rushes, is ditectly related o Alaskan mining history. The Klondike
Gold Rush was spurred by the discovery of gold along a tributary of the Klondike River
on August 16, 1896 by George Carmack and his partners Dawson Charley and Skookum
Jim Mason. The stampede 1o the Klondike ook place during 1897-1898, with would-be
miners struggling over the coastal mountains through the Chilkoot and White passes from
Skagway or over the glaciers off Prince William Sound from Valdez or by boat up the
Yukon River from the Bering Sea (for example, Emanuel 1997; Campbell 1995). Within
the next five years, additional strikes and stampedes to Nome, the Tanana Valley, the
Yetna River, the Innoko River, Otter Creek (a tributary of the Iditarod River) and
elsewhere scattered would-be gold seekers throughout much of Alaska. By 1911, the
Iditarod Trail, which stretched from the ice-free port in Seward on the Kenai Peninsula to
the boomtown of Iditarod, had been improved with funds appropriated by Congress.
Local stampedes in other parts of Alaska continued into the 1920s (Emanuel 1997).

Copper Production

In 1867, the Copper Queen claim was staked on Prince of Wales Island by Charles
Baranovich. This claim is generally understood as the first lode claim (for any mineral) to
be stuked in Alaska (Maas and others 1995:17). Mass and others (1995:51) explain that,
“Nearly 30 years passed before more discoveries were made as copper demand was met
by the vast Lake Superior deposits and local prospectors were more interested in
satisfying gold-fever in the world-class Juneau Gold Belt to the north.™ Serious copper
production was not pursued in Southeast until the beginning of the twentieth century
when commercial copper mines were in production on Prince of Wales Island. By 1908,
however, capper production had shifted to Prince William Sound. Duning the early
decades of the twenneth centiry, the Alaska Terntory was among the nation’s op-ten
copper producers. Copper commianded higher prices than any other mineral between
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1916 and 1920 (Campbell 1995:52). In 1918, the Beatson Mine on Latouche Island was
the territory's largest copper mine (ibid).

Unquestionably, however, Alaska’s most famous copper mines are the Kennecott
complex in the Wrangell Mountains (a National Historic Landmark today). The
Kennecott mines operated from 1911 to 1938 producing some of the world’s richest
copper ore. They were owned by the Guggenheims and financed, in part, by the
international banker, J.P. Morgan. The ore was transported from the mining complex to
Cordova on the Copper River & Northwestern Railway, then shipped to Seattle where the
Guggenheims owned smelting facilities (ibid:53). In terms of production, copper mines in
Southeast and Prince William Sound paled in comparison to the Kennecott complex.
which produced more than a billion pounds of copper, worth an estimated 200 to 300
million dollars (Saleeby 2000:316).

Alaskan Conditions

Alaskan miners faced and attempted to overcome a variety of adverse conditions not
necessarily shared by their contemporaries in the Lower 48. Saleeby (2001) discusses the
10 most ¢ritical: a short season in which to work, lack of appropriate stream gradients,
poor water supply, few timber resources, high labor and transportation costs, gold that
oceurred in lode rather than placer deposits, thick overburden, frozen or half frozen
ground, lack of roads and trails, and inadequate regulations. Some of these conditions
apply principally to the Interior and were less of an issue in regions that would be
incorporated into the Chugach and Tongass National Parks.

At least in Southeast and Prince William Sound and the Copper River Delta, mining was
often conducted year round. Stream gradients and water supplies in the Forests tended to
be adequate for power production and the exploitation of placer deposits where they
occurred. Nor was lack of timber a problem. High labor and transportation costs
definitely were an issue, however. Except on the Kenai Peninsula, lode gold production
(a considerably more complex endeavor than placer mining) outweighed the exploitation
of placer deposits throughout the Forests. In some cases, production was further
complicated by the existence of extremely low-grade ore. Thick overburden was
definitely problematic on the Kenuai Peninsula where frozen stream gravels alse impeded
placer mining efforts for a good part of the year.

Lack of roads was less an 1ssue in Southeast and Prince William Sound where mines and
mills tended to be situated near tidewater and most transport was by water. But trail
development did play an important part in the history of mining on the Kenai Peninsula
and Turnagain Arm. Inadequate regulations were endemic throughout Alaska, in part the
result of inattention and neglect on the part of the American government especially
during (he first three decades after the territory had been purchased from Russia
(Emanuel 1997:7).
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SOUTHEAST .
Russians entered Southeast in the late sixteenth century, and founded Sitka (which they
called Novo Arkhangelsk or New Archangel) in ]?E}?_.;’%Thcy retained tenure until 1867
when the United States purchased the Alaskan terstory. In 1840, Sitka was a city of
2,000 inhabitants and boasted an industrial forge, shipwrights, a scientific station, and a
cathedral (City and Borough of Sitka 2001): The settlement was an important waystation
for American traders and whalers. It was the mining and [shing industries that
developed under American stewardship, however, which seriously prompted non-Native
settlement and development throughout Southeast.

Mineral exploration and extraction were vital aspects of Southeast’s development from
the 1880s until World War II. Exploration began again in the 1950s and picked up
considerably in the 1970s and 1980s (Roppel 1991). Aside from the search for uranium
and development of Alaska's only uranium mine in the 1950s, these recent efforts are not
considered here. The following discussion is organized by geographically defined mining
districts and areas (regions) used by the BOM and BLM that pertain to the Tongass
National Forest. These include portions of the Juneau Mining District, The Tracy Armm-
Fords Terror Wilderness / Windham Bay Area. the Chichagof and Baranof Islands Area,
the Stikine Area, and the Ketchikan Mining District (refer to Figure 10 in Chapter 3).
(Refer to Chapter | for an explanation of the distinction between mining districts
established by groups of miners and those defined by economic geologists and minerals
specialists.)

Gold mining is discussed first, followed by a consideration of copper and other metals
(palladium, lead, zinc and uranium). Claims have been staked and explored for deposits
of iron, antimony. moelybdenum. beryllium, therium, rare earth metals, and chromite as
well (Roppel 1991), but there has been no production and most of these exploratory
activities are too recent to be considered here.

Juneau Mining District

The following history 18 adapted principally from Campbell (1995), Redman and others
(1989). Stone and Stone (1980), and BOM (1989), The Juneau Mining District is
comprised of five subareas: the Juneau Gold Belt subarea, the West Lynn Canal subarea,
the Coust Runge subarea, and two subareas beyond the borders of the Tongass National
Forest (Glacier Bay and Haines-Klukwan-Porcupine subareas).

The Juneau Gold Belt subarea brackets present-day Juneau, stretching for 125 miles from
just north of Windham Bay 10 Bemers Bay. Productive mines in the Juneau Gold Belt
subarea are called out on Figure 12, Placer gold was initially discovered immediately
south of the Juneau Gold Belt subarea (as currently defined) in the 1870s in Windham
Bay and Sumdurn Bay. Eventually miners organized six mining districts: Bemers Bay,
Eagle River, Auke Bay, Gold Creek, Douglas Island, and Windharm Bay. Gold Creek and
Douglas 1sland were by far the most developed. Over a span of 64 years, these two areas
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witnessed expansion and development from early placer mining efforts to increasingly
-sophisticated lode gold production.

Placer gold was discovered by Joseph Juneau and Richard Harris with the help of local
Natives in the Silver Bow Basin along Gold Creek. which flows through present day
Juneau, in 1880. The preceding year, the naturalist John Muir had noted promising
mineralization in Gastineau Channel. He brought this to the attention of a Sitka mining
enginger, George Pilz, who in turn offered payment for ore. He received a positive
response from a Tlingit leader named Kawa.ée (the currently preferred spelling) and
grubstaked Juneau and Harris. This discovery sparked Alaska’s initial gold rush and
extensive placer mining ensued, quickly followed by lode gold discovery and production.
On Douglas Island across Gastineau Channel from Juneau, the Treadwell complex of
four mines were “world-class™ underground mines as were the Alaska-Gastineau (or
Perseverance) and the Alaska-Juneau (A-J1) on the mainland. These mines successfully
exploited very low-grade gold deposits by adopting and developing technology and the
necessary organizational structure to process huge volumes of ore.

Juneau was the “lode gold capital of the world” in the early decades of the iwentieth
century (Stone and Stone 1980). Widely known and hugely powerful financiers,
promoters and engineers were involved in Juneau’s mining industry. These men included
the Rothchilds, Bernard Baruch, Thomas Mein, F.W, Bradley and Bart Thane. Together,
the Treadwell complex, Alaska Gastineau, and A-J are reported 1o have produced
$158,000,000 in gold.

Although the nitial gold production from the Juneau Gold Belt came from placer mines,
they were quickly superceded by lode gold production. The first stamp mills were erected
at the Treadwell mine by 1882 (Redman and others 1989:DD-3). The entire Treadwell
complex was in operation by 1887 and reached peak productivity in 1915. Three of the
four mines (the Treadwell, 700 Foot, and Mexican) that made up the complex were
closed after a disastrous cave-in followed by flooding in 1917. The forth mine, the Ready
Bullion, remained in production until 1922 at which point it was essentially played oul.

According to Campbell (1995:46), during its 35-year production history, the Treadwell
complex “produced more than 3 million ounces [actually 3.2 million ounces] of gold
from 28.8 million tons of ore, employing some 2,000 miners in three shifts almost every
day of the year.,” Ore from the Treadwell mines dveraged just 0.13 ounceés per ton of
gold (Redman and others 1989:D-3).

Mining efforts at the Treadwell complex began with the development of an open pit,
which operated from the early 1880s to 1906 and resulted eventually in the excavation of
an enormous glory hole and thereafter. hugely complicated and extensive underground
workings. The Treadwell complex and similar complexes developed to support the
Alaska Gastineau and A-J mines contained a wide array of ancillary facilities including
ever more sophisticated processing equipment in consideration of the extremely low-
grade ore. Above ground aspects of the workings themselves included tunnels, adits and
shafts, headframes, and so forth. In addition, however, support facilities included power
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houses, a dam (which still serves Juneau’s power requirements), mills, fuel tanks, cyanide
tanks. flumes. railroads and trestles, wharfs, warehouses, compressor housings. machine
shops. superintendents” offices, assay offices. machine shops, woodworking shops, and
various residential and commercial establishments like shops, offices. boarding houses,
bunkhouses, a natatorium, schools, cabins and cottages, and dining halls.

The eventual demise of the Treadwell complex was noted above. The Alaska Gastineau,
which was under the supervision of the highly regarded mining engineer Bart Thane,
ultimately failed financially due to a combination of circumstances including a labor
shortage during the First World War, problems with massive «caving within the
underground workings, and ultimately the extremely low-grade of the ore. Nonetheless,
the Alaska Gastincau was a “successful failure™ according to Stone and Stone (1980),
because of the highly innovative advances in organization, engineering, and economical
production developed and explored by Bart Thane and his staff as they struggled to make
the mine profitable. Ball mills that were actually patterned after those being used (o
process porphyry copper deposits in the American Southwest were employed, for
example (Redman and others 1989:D-4), a “first” for Alaska, and just one of many
“firsts” pioneered at the Alaska Gastineaw The Alaska Gastineau closed in 1921, but the
A-] benefited greatly from “the great experiment” and what had been leamed across the
channel ar the Treadwell complex, and also employed the ball mill technique.

The A-J, which was credaled by consolidating a number of individual holdings in the
vicinity of Gold Creek, was operated initially from 1897 10 1910 (BOM 1989:7). Then
the company began excavation of the Gold Creek Aditand four years later had a mill in
operation, but was struggling financially. In 1924 the mine was processing 13,000 tons of
ore daily during peak production (Campbell 1995:47). Much of present-day Juneau is
constructed on fill produced by the A-J, which closed for good in 1944 because of labor
shortages and the high cost of labor occasioned by World War [1. The A-J was Alaska’s
largest single-mine lode producer (ibid.). with total production exceeding 2.9 million
ounces of gold (BOM 1989:41),

The A-J was established initially in Silver Bow Basin in 1897. FW. Bradley came on
board to supervise and direct operations in 1900; Bradley had previously been with the
Treadwell Mining Company. He confronted and eventually overcame a variety of
technical and economic problems until 1928 when the A-J could honestly be said to turn
a profit. In the 19305, the A-J experienced a favorable chain of events. An ore body
considerably richer than the less deeply buried deposits was discovered at 1,000 feet
below the surface and gold prices were increased from $20,67 per ounce 1o $35 per ounce
by President Roosevelt in his efforts to combat the Great Depression. In 1934, the A-J's
owners acquired the Alaska Gastineau Mine and support facilities including the massive
hydroelectric facilities. The mining camp in Jualpa Busin along Gold Creek (now the
Juneau Mining Museum) housed miners employed at the A-J.

Peak production at the A-1 was achieved in the late 1930s, The last profitable year was
1941. Many employees left to join the war effort eventually or to take advantage of
higher wages elsewhere. The A-J was judged 1o be an exception, and not closed by
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Limitation Order L208 issued by the War Production Board, which mandated closure of
major gold mines (Campbell 1995:47). The A-J was excepted because its lead production
was judged to be essential to the war effort, and also because it was recognized as
Juneau's major economic mainstay. Nonetheless, the A-I closed for good in 1944
because of increasing financial difficulties; its owners did, however, continue to sell
hydroelectric power to the City and Borough of Juneaun. The mine is estimated to still
contain 28,903,000 tons of measured gold reserves with a grade of 0.04 ounces/ton and
100,000,000 tons of geologically inferred ore with a similar grade (Redman and others
1989:D-23).

Stone and Stone (1980:71) conclude their Juneau area mining history by noting that all
told, the A-I's miners extracted almost 90 million tons of are (and waste rock), which
generated $80.000,000 in gold. They state, “No other compary has ever mined ore so low
in grade, so long, underground, and made it pay.” They also describe the gradual
degradation of the A-J and its support facilities since its abandonment.

Stone and Stone (1980) indicate that there were hundreds of small mining operations in
the Juneau area, and very briefly describe 25 of them, which they characlerize as “serions
and substantial enterprise[s]” based on the presence of milling equipment, in the Juneau
Gold Belt. These and other small mines were subsequently researched as part of the
BOM's investigation of mineral resource potential throughout the Juneau Mining District
in the mid 1980s. Redman and others (1989:D-3) report that the heyday for the smaller
Juneau area mines coincided with the time of greatest production at the Treadwell
complex, 1890 1o 1915. Important among the smaller enterprises were the Comet, Jualin,
Silver Queen. and Eagle River Mines (ibid.). The Ebner Mine and the Silver Bow Basin
placer operations also were-among the important smaller enterprises (BOM 1989:40-42),

BOM (1989:7) summarized Juneau Mining District production history thus: “Mines in
the [Juncau Mining District] have produced more than 6.7 million ounces of gold, 3.1
silver, and 45 million pounds of lead. The vast bulk of this production came from the
Treadwell and Alaska Juneau mines, both of which were the largest and lowest-grade
gold mines in the world when they were active.,” Next in importance was the Alaska
Gastineau (Perseverance). which produced 500,900 ounces of gold. 482,279 ounces of
silver, and 4.8 million ounces of lead (BOM 1989:40-42). The remaining 99,100 ounces
of gold were produced by numerous smaller mining operations scattered throughout five
subareas: the Juneau Gold Belt subarea; the West Lynn Canal subarea: the Coast Range
subarea; and the Haines-Klukwan-Porcupine and Glacier Bay subareas, which are not
within the National Forest. Figure 13 illustrates the locations of productive mines in the
West Lynn Canal and Coast Range subareas along with additional mines located in
several of the regions discussed below. Lode gold production throughout the Juneau
Mining District is summarized in Figure 14 and production records for individual mines
are provided on Table 2.

It may be instructive here to compare gold production from the Juneau Mining District,
by far the most important gold production area in Southeast, with gold production
¢lsewhere in Alaska to provide some perspective (refer also to Figure 4 in Chapter 1),
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Emanuel (1997) summarizes Alaska gold production up until 1997 thus. The Fuairbanks
District has produced over 8 million ounces, which amounts 1o one-quarier of the State’s
gold production. Only the Klondike's total is higher. The Juneau District 18 second
behind Fairbanks in production at about 7 million ounces. The Nome District produced 4
million ounces of gold. Production figures for other important gold mining districts in
Alaska demonstrate that less than 8 million ounces were produced in an aggregate total
by the Circle, Fortymile, Innoko, Iditarod, Council and Solomon, Chichagof, Livengood.
Willow-Hatcher Pass, Valdez (Prince Wilham Sound), and Kenai Peninsula (Hope-
Sunrise-Seward) districts. Thus there is no question that the Juneau Mining District and
especially the Junean Gold Bell were significant mining areas. The Treadwell complex,
Alaska Gastinean and A-J were world famous, and justly so, for their innovative
exploitation of exceedingly low-grade gold deposits.

Several additional technological innovations from the Juneau Gold Belt are worth
mentioning. The Jualin Mine was the first Alaskan mine to benefit from installation and
use of a diesel engine. This important piece of equipment is still in place (David Stone.
personal communication, 2001), The Kensington Mine was the site of fhe [irst
locomotive ever to be used in Alaska; this structure, however, i1s now in Juneau (Ken
Maas, personal communication, 2001).

A single productive mine is reported from the Coast Range subarea by the BOM (1989).
This is the Inspiration silver mine. which produced a total of 54.9 ounces of silver. Two
producers are reporfed by the BOM (1989) from the West Lynn Canal subarea: the
Alaska Endicott Mine. which produced 48 ounces of gold and 20 ounces of silver
between 1915 and 1925, and the Howard Bay Prospect. which produced 0.49 ounces of
eold and 308 ounces of silver prior to 1921,

Roppel (1991) mentions a copper mine in the Willinm Henry Bay area of the West Lynn
Canal subarea, but characterizes it as too small to be able to ship ore at a profit, even with
the installation of a flotation mill in 1918. Apparently, this was the Alaska Endicott (Ken
Maas, personal communication. 2002). The A-J was Alaska’s major lead producer from
the 1920s to the 1940s (Roppel 1991). Lead was produced as a by-product from
concentrates generated by the fotation mill. A production rate of 900 tons annually was
typical although by 1943, one¢ year prior to the A-J's closure, lead production had
dropped to 200 tons per year. In total, the A-J produced 40" million pounds of lead
{Redmian and others 1989:D-1),

Tracy Arm-Fords Terror Wilderness / Windham Bav Area

Minerals specialists are inconsistent in their consideration of this area, Redman and
others (1989) tabulate three productive mines— the Sumdum Chief, Redwing and Marty
mites—i{rom Windham Bay in their treatment of the Juneau Goldbelt subarea as shown
in Table 2, but the mines are nol includeéd in their discussions, nor could they be shown
on Figure [2 because it does not extend far enough south. Therefore, it seemed best to
briefly address this as a separate region. The following discussion is abstracted from
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Table 2
Production Records from the Juneaun Gold Belt
and Windham Bay Area (1880-1954)

Mine | Years Active | Gold (0z) | Silver (0z) | Lead (1b)
Juneau Area
Alaska Juneau 1880-1944 2.9M I.0M 40,0M
Perseveranee 8861921 500,900 482 279 4.8M
[ Alaska Gastineau]
Ebner 1888-1907 32,000 987
Silver Bow Basin 1889-1012 26,000 577
placer
Little Basin placer Pre-1900 2,400
Ciround Hog 1892- 1895 150)
Glacier/Silver 1888-19046 H500,000 combined gold and silver
Queen
Gould & Curry 1895 1,250
Alaska Juncau 1048- 1054, 7106 1.663 2.800
tailifgs 1981-83
Alaska Gastineau 1937-1048 1,103 273
lailings
Alaska Treasure 1906, 1309, 532
191516
Treadwell complex 1881-1921 a2Mm 181,301
Treadwell complex 1922-1949 3z 12
tutlings
Herners Bay Arda.
Iviinhoe 1898-1903 346
Huorrible 18946- 1900, 1912 <75
Kensington 1897-1900 2,600
Northern Belle 1896G- 1897 DETH]
Bear 1891-1897 800
Comet 1853 1900 22, 485
Jualip 1896-1919, 1928 37913 12,640
Eagle Kiver Area
E Pluribus Unum 19041904, 154 34 100
1935-1944)
Aurorn Borealis 1845 150
Bessie 1902-1903 150
Rex 19k 145
Eagle River 1902-1915 19,451 8,865
Windfall Creck 19031908 249
Smith & Heid 1897-1904, 205
19331934
Montana Creek 1BR2-1936 46
Peterson 19031922 211 ]
Treasury Hill 1905- 1904 302
Dull & Stephens 1908 1909 32
Niuggel Creek 1900 20

Port Snettisham-Windham Bay Areas

Enterprise | 1906-1916 | 100 | |
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Mine Years Active Gold (oz) Silver (0z) Lead (Ib)
Cryst ul IRYO-T1909 3441 204
Sumdum Chiel* 1590-1803 24000 24,000
Redwinp® 1897, 1901-02 30000
Marty* 1925-1927 35
Totals 6.8M 2. 1M 45.6M
M =million
Siviiree. Redman and vihers 1989, BOIN 1989

* Loczaed south of the Junewa Gold Helpin the Windham Bay arncg

Kimball and others, which is a chapter in Brew and others (1984:105-210). Productive
Mines in this area are depicted on Figure 13. Historic mining in this area concentrated
along the coastline in the vicinity of Windham Bay and Spruce Creek, which empties into
the bay from the east. on the Endicott Peninsuli, and in the vicinity of Powers Creek,
which drains the slopes of Sumdum Mountain on the opposite (northeastern) side of the
Endicott Arm. Twao historic mining camps—Sumdum and Windham—were established
during the historic mining era; bath are located on the Endicott Peninsula. Kimball and
others (1984:153 citing Spencer 1906) report that placer gold was discovered near
Windham Bay in 1869, probably on Spruce Creek. By the late 1800s, several placer
mining plants were in operation along Spruce Creek basins; sporadic placer operations
continued into the 1950s. In combination Spruce Creek and Powers Creek are reported by
Spencer (1906 cited by Kimball and others 1984:113) to have produced nearly 2,000
ounces of placer gold by 1871: subsequeni placer production is not reported.

Since 1880, well over 600 mining claims Have been located in the Tracy Arm-Fords
Terror Wilderness / Windham Bay area according (o records in the Juneau recording
precinet examined by Kimball and others (1984:115). Most were located prior to the
1930s, and at least 90 percent were lode claims. Total production from the entire Tracy
Arm-Fords Terror Wilderness / Windham Bay area is estimated at about 27 000 to 28 000
ounces of gold (Kimball and others 1984:113). The Sumdum Chief Mine accounted for
the bulk of this production with 24,000 ounces of gold along with an equal quantity of
silver reported (Redman and others 1989). The Sumdum Chief Mine, which is situated
south of Sanford Cove, was located in 1890 and operated until 1903, The mining camp of
Sumdum, located near the Sumdum Chief Mine and named for Sumdum Glacier, was in
existence at least by 1890 when it had a population of 42 (Orth [971:927). A post office
was maintained intermittently between 1897 and 1942 (Ricks 1965:62).

Other productive mines in the area clustered in the vicinity of Windham Bay. Redman
and others (1989) report that the Redwing (or Red Wing) Mine. located in 1897 and
operated from 1901 to 1902, produced 3.000 ounces of gold; and the nearby Marty Mine
(1925-1927) produced 55 ounces of gold. Kimball and other (1984:113 citing Willis
1926) also report production of 50 ounces of gold at the Jensen Mine, which i1s located
just south of the Redwing and Marty Mines. Kimball and others (1984:113) comment thut
in addition to the mill at the Sumdum Chiel Mine, at least five other mills (none of which
apparently operated for more than a vear or two) were constructed in the area. A Chilean
mill at the Jenson Mine is the only one of its Kind in Southeast (Ken Maas, personal
communication, 2001). The mining camp of Windham, which is located on Spruce Creck
at the head of Windham Bay. was established around 1900 in response to an upsurge in
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placer mining along Spruce Creek. A post office was maintained in Windham from 1903
to 1956 (Ricks 1965:71). Orth (1971:1052) reported that the population of Windham in
1940 was 20,

Chichagol and Baranof Islands Area

The following discussion is abstracted from Bittenbender and others (1999). Like the
Juneau Mining District and Tracy Arm-Fords Terror Wilderness / Windham Bay area.
just a handful of mines account for the bulk of gold production from the Chichagof and
Baranof Islands area, which comprises over 2.5 million acres (3.906 square miles).
Together. the historic Chichagof and Hirst-Chichagof mines produced 791,000 ounces of
gold and 228,000 ounces of silver between 1906 and 1943. Both mines are located on the
west side of Ch]chagnf Island. A summary of mine production in the Chichagof and
Baranof Islands Area is provided in Table 3. Refer to Figure 13 for the locations of
productive mines.

The Silver Bay and Indian River basins east of Sitka witnessed the carliest mining
activity in the region in 187!, with additional discoveries in Silver Bay at the Stewart
property southeast of Sitka the following year (DeArmond 1997, Knopf 1912). The
Stewart Mine was the first lIode gold mine in Alaska (Bitenbender and others 1999:47
citing the Alaska Yukon Mining Journal. 1901). By 1879 two stamp mills had been
constructed in the area, one on the Stewart property and another at the nearby Lucky
Chance Mine (Knopf 1912, Roehm 1940). Arrastras also may have been used according
to DeArmond (1997). These early efforls were slowed considerably, however, when
miners left the Sitka area in a stampede to the Juneau Gold Belt in 1880-1881. In 1887
gold was discovered on Yakobi Island and the Bon Tara Mine, which produced 55
ounces of gold in total, was established (Overbeck 1919).

Table 3
Production Records from the Chichagol and Baranof Islands Area
Mine Activity Years Gold (oz) Silver (0z) Gypsum (tons)
Bon Tara 1887 35
Apex El Nido 1924-28, 1934-35. 17.000 2,400
1937-39
Mine Mountuin 1933-35 100-150
Jumbn 19049 1,450
Chichagol 1912-1942 659,955 195.000
Hirst-Chichagof 1922-1943 131,000 33,000
Alaska Chichagol | 1936 6
Cobaol 1926-1959 100
Iyoukeen Cove 190-23 500,060
Totals 810,370 230,400 5,000

Source: Birenbender and others 1999:22 apparently no prodiction reconds for the Silver Bay area are availibli

Gold was discovered at Klag Bay in 1905 (Knopf 1912) at the Degroff Mine (later
renamed the Chichagof Mine) and the Golden Gate Mine. The ore found initially at the
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Chichagol Mine was so rich it was not milled, but instead shipped directly 1o a smelter in
Tacoma, Washington (Still and Weir 1981). In 1909, the Jumbo Mine was discovered and
immediately produced 1,450 ounces of gold from a high-grade pocket of ore (ibid). The
Chichagof Mining Company operated the Chichagof and Golden Gate mines after 1911;
prior to the consolidation, a power plant had been installed at Sister Lake to service both
mines (Reed and Coats 1941). The Chichagot and Golden Gate mines operated almost
continuously until 1942, producing nearly 660,000 ounces of gold and 195.000 ounces of
silver (Still and Weir 1981}, Both mines continued to be worked intermittently (clean-up
and reworking of tailings) into the 1970s (ibid.).

Also located near Klag Bay is the Alaska Chichagol Mine, which was discovered in
1928. The Chichagof Mining Company optioned the property in 1936; eventually the
mine produced 660 ounces of gold (Reed and Coats 1941, Stll and Weir 1981). The
Hirst-Chichagof Mine is situated north of Klag Bay in Kimshan Cove. The Hirst-
Chichagof Mine was discovered in 1905, but operations did not get underway until 1922,
Thereafter the mine was in continuous operation until 1943, and in total produced about
131.000 ounces of gold and 33,000 ounces of silver (Still and Weir 1981). The Chichagof
and Hirst-Chichagof mines contained the highest grade gold ore ever recovered in
Alaska. The ore averaged nearly | ounce/ton ol gold.

Next in production behind the Klag Bay area mines were the Apex and El Nido
properties west of Pelican. These mines were discovered by J. Canniin 1919 and 1920
respectively and operated from 1924 1o 1939, The Apex property proved more
productive. but together the two mines produced more than 17.000 ounces of gold and
2,400 ounces of stlver (Holmes 1941). Bittenbender and others (1999 citing Kimball
1982) report that the Mine Mountain veins. discovered in 1921, produced about 100 1o
150 ounces of gold between 1933 and 1935, They also mention the Koby gold prospect,
discovered in 1933 and developed in 1936, but indicate that no production ever ook
place. The Cobol Mine, which was operated between 1926-1959, is reported to have
produced just 100 ounces of gold (Bittenbender and others (1999:22). Finally,
Bittenbender and others (1999:22 citing Stewart 1932) report that close to 500,000 tons
of gypsum were recovered from lyoukeen Cove between 1902 and 1923.

Bittenbender and others (1999) mention one additional discovery of locatable minerals
that has been at least explored in the Chichagof and Baranof Island area. The Bohemia
Basin nickel-copper-cobalt deposit, which has been éxtensively explored, but never
developed for production. is located on Yukobi Island. The initial discovery was in 1919,
but most exploration took place during World War I1 and later, during the 1970s.

Stikine Area

The BLM is in the process of assessing mineral resource potential in the Stikine area and
thus far has published just two interim reports (Bittenbender and others 2000; McDonald
and others 1998). Thus, summary historical inforrnation on mining efforts in the area 1s
less complete than for much of the rest of Southeast.
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Bittenbender and others (2000:4) report, however. that mineral production in the area has
been quite limited. The only production of locatable minerals that they mention was at
the Maid of Mexico and Helen § mines. both situated on Woewaodski Island (refer to
Figure 13). These mines are believed to have produced minor amounts of gold between
ahout 1902 and 1933, but specific figures are unknown (Chapin 1918, Wright and Wright
1908). The Maid of Mexico boasts a unique, 10-stamp mill; instead of two arrays of live
stamps as is the usual arrangement, this mill has a circular array of 10 stamps (Ken Maas,
personal communication, 2001). Bittenbender and others (2000:4) also note that the
Cascade Mine, situated on Thomas Bay, is reported to have shipped a small amount of
gold-bearing ore to be tested in 1948 according to BOM production records.

In addition to the Maid of Mexico and Helen S mines, the BLM selected six cther
prospects for evaluation during the hazardous mining properties assessment. These
properties had the greatest potential 1o contain chemical or physical hazards because their
workings are described in the literature, and complex sulfide mineralogy is present, By
the same token, these properties also have some potential to be of historie importance if
they are more than 50 yeuars old. The six prospects include: Berg Basin (lead/zinc),
Glacier Basin (lead), Groundhog Basin (lead/zinc), Hattie Prospect (gold). Lake (lead/
zinc), and Taylor Creek (undetermined). All pertain 1o lode deposits and are understood
to have contained various pits, trenches, adits, and drill holes (some no longer observable
according to the BLM field notes). Roppel (1991) indicates thar Glacier Basin and
Groundhog Basin witnessed considerable exploration for lead especially, and even some
development efforts, but the miners experienced problems because of extremely difficult
access and no production is reported.

Finally, it should be said that Wrangell, which is within the Stikine ared, experienced
short-lived explosions of prosperity that began with the Cassiar gold rush in nearby
British Colurnbia and ended during the Klondike gold rush when Wrangell served as a
jumping off point for miners taking riverboats up the Stikine River to an overland roule
to the Yukon in the 1890s. Those efforts proved uneconomical and with them, Wrangell’s
“mining hoom™ (USDA Forest Service 2000). Wrangell did, however, persist as a scaled
down mining supply center in later years. Roppel (1991:1) mentions development of a
small copper mine (not identified by name) near Wrangell, but indicates it was too smail
to be able to profitably ship ore.

Ketchikan Mining District

Prince of Wales Island was an important mining area in Southeast, with the Copper
Queen claim on the Kasaan Peninsula established as early as 1867, Text on the USDA
Forest Service (1994) Prince of Wales Island Road Guide map indicates that the Copper
Queen was “productive”™ and “in operation until 1902, but this appears 1o be an error,
The Copper Queen never became a producing mine according to Ken Maas (personal
communication 2001). In addinion to copper, mines on Prince of Wales Island have
produced gold, silver, palladium. lead, zine, uranium, marble and iron (Ken Maas,
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personal communication, 2001; Roppel 1991). Productive mines in the Ketchikan Mining
District are called out on Figure 15.

Gold and Other Minerals: The following discussion is based largely on Maas and
othiers (1995) and Roppel (1991). Although gold was discovered on the Unuk River in the
[870s and 1880, gold seckers operated primarily on the Canadian side of the border in its
pursuit (Maas and others 1995:17 citing Mertie [921 and Wright and Wright 1908).
Ketchikan fishermen are also reported to have located guartz veins with gold potential
and copper deposits at about that same time, eventally leading to exploration on the
United States side of the border.

A gold deposit was found by & miner named James Bawden on Annette Island in 1892.
Five or six years later gold was discovered on Gravina Island and at Thome Amn on
Prince of Wales Island as well as in the Helm Bay vicinity (Maas and others 1995:17
citing Brooks 1902 and Roehm 1938). The Valpariso and Golden Fleece deposits were
discovered in the Dolomi area in 1899 and gold was discovered near Hollis the following
vear. Maas and others (1995:17) report that many of the gold finds made during the last
decade of the nineteenth century were further explored and developed to become small,
producing mines. These include the Crackerjack. Harris River. Lucky Nell, Flagstaft. and
Puyallop mines, and the Dawson Mine, which was discovered in 1908 (refer to
Figure 15).

Gold seekers were also drawn to the Hyder area on the mainland in the late 1890s, and
are reported to have searched for placer deposits in the Salmon River valley and along
Bear Creek on the Canadian side of the border where just minor amounts of gold were
recovered (Maas and others 1995:17 citing Hutchings 1976). Interest in the area was
renewed in 1910 when the Silbak-Premier ore body was discavered in Canada. Maas and
others (1995:17 citing Chapin 1916) indicate that while a fair amount of prospecting
occurred near Hyder and numerous claims were staked between 1910 and 1930, just a
single mygjor discovery appears (o have been made on the United States side of the border.
This was the Riverside Mine, which was located in 1915 and operated from 1925 1o
1950. Roppel (1991) reports that the Riverside mine was developed to target tungsten.
lead and zine, and that the mine produced just a modest amount of silver as a by-product.
The Riverside Mine produced 2.7 million pounds of lead. 85,760 pounds of tungsten, and
21,708 pounds of zinc. The Riverside is Alaska’s only tungsten mine: the tungsten
processing method employed at the mine. therefore 1s unique within the state.

Copper: The Ketchikan Mining District is notable above all else for copper production
(Roppel 1991:1-51). Copper deposits were located on Gravina Island near Dall Bay in
1898, and important copper deposits also were found on the Kasaun Peninsula and in the
Tumbo Mountain arca on Prince of Wales Island between 1867 and 1907 (Maas und
others 1995:17 citing Wright and Wright 1908; Roppel 1991). Roppel (1991) identifies
the most imporiant copper mines in the Ketchikan Mining District as follows (not
necessarily in order of importance): mines on the Kasaan Peninsula (including the Salt
Chuck and Rush and Brown mines) and at Kiam (Khayyam), Big Harbor, Cymru.
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Niblack, and Hetta Inlet (Jumbo Mountain area) in the southern part of Prince of Wales
Island; and on Seal Harbor, Gravina Island.

Rappel (1991) equates serious copper prospecting on the Kasaan Peninsula at the turn of
the century with a rise in the price of copper from between | and 7 cents per pound to 17
cents per pound. The “golden years™ of copper production in the Ketchikan Mining
District were short-lived indeed, 1905-1906 when it was profitzble 1o ship ore as low in
grade as 59 pounds per ton of rock (2.95 percent). During this time, two smelters were
established on Prince of Wales Island, one at Hadley on the eastern shore of the Kasaan
Peninsula and the other at Coppermount, Hetta Inlet. By 1908, both smelters were
permanently closed. Thereafter. just a few copper mines remained in operation and
shipped their ore for smelting to the Britannia Smelting Company smelter at Crofton,
British Columbia, the Tyee Copper Company’s smelter at Ladysmith near Nanaimo,
British Columbia or the American Smelting and Refining Company smelter in Tacoma,
Washington.

The market for copper was good again by 1911, but it was then that the Kennecott Mines
in the Wrangell Mountains went into production, thwarting an immediate resurgence in
the Ketchikan Mining District. The Kennecott ore was exceptionally high grade, up to 70
percent or 1,400 pounds of copper per ton of rock. The opening and expansion of a
smelter in British Columbia, however, soon made it profitable to ship ore as low in grade
as 70 pounds per ton. Roppel (1991) reports that seven copper mines shipped ore from
the Ketchikan Mining Distriet in 1914, By 1916, 12 mines were in operation and the
price of copper stood at 27.2 cents per pound. The price for copper was frozen by the
Federal government in 1917 at 23.5 cents per pound. By 1922, the operation of copper
mines in the Keitchikan ‘Mining District had been largely suspended because of
precipitous declines in price and market demand worldwide. Roppel (1991:3) reports that
few Southeastern mines survived these impacts,

However. Roppel (1991) reports that in 1918 the owners of the Salt Chuck Mine at the
head of Kasaan Bay decided to install flotation equipment (refer to discussion of mining
technology in Chapter 5). This new milling process allowed profitable production of low-
grade copper ore as well as the extraction from the copper concentrate of palladium,
which was recovered at the Irvington Smelting and Refining Company in New Jlersey
(Montgomery Watson 1999:1-5). But by World War I, all copper production in
Southeast had ceased except where the metal was recovered as a by-product in the
processing of another commodity. Total copper production from the Kasaan Peninsula is
valued at $6,200,000; just a few mines account for almost all of this production according
to Roppel (1991:3). The Kasaan Peninsula’s largest copper producers according to Maas
and others (1995) were the Mamie (7.6 million pounds), Salt Chuck (7.5 million pounds),
Mount Andrew (5.3 million pounds). Rush and Brown (5.2 million pounds). and It (4.9
million pounds) mines. The Jumbo Mine on Hetta Inlet produced $1.800.000 in saleable
copper according to Roppel (ibid). Maas and others (1995) report that a total of 124
million pounds of copper was recovered from the Jumbo Mine.
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Roppel (1991) provides a conservative estimate of total copper production from
Southeast at 140,000 ions. This contrasts with the 592000 tons produced by the
Kennecott Mines in the Wrangell Mountains,

Lead: In addition to the lead production reported from the Juneau Gold Belt, lead mines
also were established on Coronation Island and on Cholmondeley Sound in the Ketchikan
Mining District. Roppe! (1991) reports that these mines were established prior to 1910
and the lead was derived from galens. The Riverside Mine near Hyder was by far the
premier lead producer in thie region, with 2.7 million pounds recovered (Maas and others
1995), Other lead producers in the Ketchikan Mining District included the Mahoney,
Flagstaff, Harris River and Dawson, Nelson and Tift, and Marion mines.

Zine: Zine frequently occurs in combination with lead, copper, and other metals, but
often is not recovered because it requires a distinct extraction process. While zinc is
known to occur in various spots throughout Southeast, the only reported historic
production was from the Mahoney Mine gast of Ketchikan. (Mobley 2001; Roppel 1991).
The Mahoney Mine was briefly productive in the 1940s when the price of zinc rose in
conjunction with World War T1. Later the Riverside Mine also produced zinc according to
Maas and others (1995),

Uranium: Roppel (1991) presents a detailed account of the discovery, exploration,
development and exploitation of uranium at Bokan Mountain at the south end of Prince
of Wales Island. The Ross-Adams mine was found and exploited as an aspect of the Cold
War. The Atomic Energy Commission offered a bonus for the first 20 tons of 20-percent
uranium oxide from a single mine in 1951, By 1955, prospectors were aware that
radioactive deposits were present in the Ketchikan Mining District and it was possible to
detect them from the air. This is how the Ross-Adars mine was discovered. It was an
open-pit mine that began production in July, 1957. By September of that year, the Ross-
Adams had produced approximately 15.000 tons of 0.80-percent uranium oxide. The ore
was shipped 1o Spokane for smelting. The mine was eventually converted 10 an
underground operation and continued in operation sporadically, and under a variety of
owners. The mine closed in [971. when the targeted deposit had been completely
recovered,

Summary: In sum, the most productive mining areas in the Ketchikan Mining District
were discovered and developed in the last decade of the nineteenth century and the first
several decades of the twentieth century. The single exception is the Ross-Adams Mine at
Bokan Mountain in the southern part of Prince of Wales Island; this is Alaska’s only
uranium mine and was discovered and developed in the 1950s. Production figures and
years of activity for producing mines in the Ketchikan area are summarized by Maas and
others (1995:17-19) and included here in Table 4.

Proapects and Poodioes Hﬁ March 2002
Hasivbehe Cantex fie Marling Propeitie MLFA Iob Moo USIDA-LISFS 0000000




Chapter 4. Histoncal Context

Table 4

Production Records from the Ketchikan Mining District (1899-1971)
(Quantities are in Kilograms with Conversion 1o Troy Ounces for Gold, Silver and Palladium and
Conversion to Troy Pounds forthe Other Minerals in Parentheses. )

Mine Activity | Gold Silver Copper Lead Zinc | Palladium | Tungsten
Years
Annie 1900-011 7.9
(254)
Big Harbor | 1913, 16 8,567 (22,960)
Copper 1902-06 4.5 (145) 3213 101,734
Mountiin C10,328) (272.647)
Caopper City | 1906-08 1.5 1465 76,746
(338) {4,709) (205,679)
Corhin 1906 047 (15) 1429 | 9,697 (25,988)
{4,594)
Cymru 1906, 15 (.88 (28) 46.2 6H8.615
{1,485) (183,888)
Flagstafl 1937-41 8.0(257) 61.6 1,299 (3.481) 2,688
(1.980) (7.204)
Gold Banner | 1939-40 0.3 (1 0.2(6)
Gold 1899 3104+ 334
Stundard 1907, (9.965+) (1,061+)
1915,
192242
Gold Stream | 1906, 08 8.1 (260) 15 (482)
Goo Goo 1915,35 1.4 (45)
Harris River | 1909-10, 204 | 162 (5.208) 103 (276) RO4
finclules 191421, (6,358, (2.396)
Dawson 1923-25,
Mine) 1927.29,
1935-42,
1946-5]
Houghton 1917 (L1 (3) 1.3.(42) 2,180 (5.842)
It 1908-12, 111.8 Tid.6 1.83M
1914-18 (3.594) (22.971) (4,904,400
Tumbo 190718, 220 2,730 4.63M
1923 (7,011 (87,756) (12 408,400)
Khayymm 1906-09 4.00(129) 532 80,635
(1,710 {216,102)
Lucky Nell | 1905, 12, | $1.062 combined value gold. silver, lead
14
Mahoney 1947-49 0.25(8) | 11.6(373) 1.270 (3.404) 18,053 33112
(48,382) (BR.740)
Mamic 19035-08, 107.2 659.2 2.826M
1915-18 (3.446) (21,190) (7.573.680)
Marion 1938 016 (5) 0,09 (3) 16,3 (44)
McCullough | 1905-06 181 (483)
Moonshine | ¢ Limited tonnage of high-grade lead-silver ore sachedl.
Mount 1906:11, S8 697 1.973M
Andrew 1916-17 {1.864) (22,405) (5,287,640
Nelson and 193640, 1083 19.81637) 32,335 3151844
Tift 1942 (34801 (86,658)
Niblick 1905-08 #1.7 622.1 80,040
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Chyptgr 4. Histoncal Context

Spurce: Maas and ojhers 1995 pn;';!'rﬁli@m:nl Conversiong by the authior

Mine Activity | Gold Silver Copper Lead Zince | Palladium | Tungsten
Years
(1.341) | (19,997 (2,382,627)
Qld UIL‘-i’:. 1908 0.3 (10 f_l,B (26)
Portlind 1923, 25, 2.5 (80 1.2(39) 11 (30)
1438911
Puvallup Pre 202 | |147E73)
(1cludes 19150, (644)
Crackerjock) | 1215-16,
1934, 45,
dn
“Rich Hill 1917-18, | 198 (64) | 132(424) 42,793
28 (114685)
Riverside 1925-50 76 2,700 34300 1.024 M ¥.100 32,000
(2,443) (86,792) {(91,024) {27 M) (21,708) (85.76(h
Ronit 1920- <l3
presenl (<418)
Ross-Adams | 1957-T1 79,392 metric tons produced @ 0.76 percent U.Oy (uranivm)
Rush, & 190)5-0)8, 2004 1.262.4 |.96M
Brown 1910, (6.731) (40.580) (5.252,800)
101223,
1925
Salt Chuck 1916-24, ins 1.728.9 2.81IM G38.8
193441, (11,733) (55.576) (7,530,800} (20,540
1943
"Salo 1930-50 12 (386) o
"Stevenstown | 1906-08 50.6 B35 929,864
(1,627) (12,328) (2,492 036)
LIncle Sam 1907 11975
(32.093)
Valparaiso 1913, 33 227 16.2(521)
(730}
Totals 1,983.2 12,558 18.3M 1,046M 41,100 638.8 32,000
(63,750) | (403,677) (49,044,000) | (25,058.870) | (110.448) (20,540) | (85,760)
M = million

PRINCE WILLIAM SOUND AND THE COPPER RIVER DELTA

European settlement in Prince William Sound was initiated by the Russians who
established a long-lived and successful trading post at Nuchek in 1785. Even afier 1867,
this post continued in operation under the Alaska Commercial Company (Buzzell
2001b:12; Lethcoe and Lethcoe 1994:31-32). Nuchek was eventually eclipsed by newer
American settletnents as salmon fishing and canneries, fur farms, and mining operations
were estdblished in the Sound in the [880s and 1890s, Canneries at Odiak (later Eyak)
and Orca near present day Cordova served as staging areas for fur farmers and
prospectors (Buzzell 2001b:13).
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Chaupler 4, Historcal Contexd

Prince William Sound is better known for its copper mines, but prospectors entered the
region originally in the grip of gold fever. By the 1880s. gold seekers had spread to
Prince William Sound, mostly from other parts of Alaska. Some of these people were
miners who had worked in the Juneau Gold Belt or had prospected along the Yukon
River in the interior. They had formed the Prince William Sound mining district by 1883
after the discovery of gold on Middleton Island in the Gulf of Alaska south of Prince
William Sound a year earlier. The discovery of lode gold at Galena Bay in 1895 and 1896
heightened prospectors” interest (Buzzell 2001b:13). Copper. too, was discovered in the
vicinity of Port Fidalgo near present day Valdez and on Latouche Island in 1897 (Buzzell
2001b:13: Lethcoe and Lethcoe 1994:43-44; Letheoe and Lethcoe 1998:18-19). But the
“golden period” for mining in the Sound was 1900-1917. During this time all major
discoveries were made and the region witnessed the bulk of its mineral production
(Letheoe and Lethcoe 1994:70).

Lode gold mining operations in Prince William Sound were relatively small scale, with
just a few mines accounting for most of the recorded production (Figure 16). Gold
mining persisted in Prince William Sound, although the intensity fluctoated, until after
the Great Depression. The productive gold mines are located in two clusters: the Port
Wells vicinity on the western edge of the Sound, and north of Valdez. Peak copper
production oceurred from 1900-1907 and ended when venture capital was diverted to
other endeavors because of World War I The principal copper production areas were the
Port Fidalgo vicinity and Solomon Gulch south of Port Valdez in the eastern portion of
the Sound, and Knight and Latouche islands in the southwestern portion of the Sound
(refer to Figure 16).

Mining developments in the Alaskan Interior affected Prince William Sound in two major
ways in addition to bringing miners to the area. During the Klondike gold rush, gold
seckers attempted several routes in their stampede to the north as mentioned above. One
of these routes crossed the Valdez and Klutina glaciers with Orca (near present day
Valdez) as the jumping off point. Buzzell (2001b:13) reports that an estimated 3,000
stampeders attempted this horrific ¢rossing, though many turned back in defeat, and some
instead became Sound prospectors. The discovery and development of the Kennecott
Mines in the Wrangell Mountains also had a profound effect on Prince William Seund
because the mines’ owners eventually developed Cordova as the southern terminus for
the Copper River & Northwestern Railroad. which was used to transport copper ore for
shipment to the Lower 48.

The following summary of mining history in Prince William Sound is adapted primarily
from Letheoe and Letheoe (1994) and Nelson and others (1984),

Gold Mines

Some gold seekers, shying from the northward trek to join the successive stampedes

during the late 1800s and early 1900s, instead prospected in Prince William Sound. By
1912 their efforts had produced the Valdez Gold District, with 48 prospects or mines
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Chapler 4, Hinorical Conteat

stretching in a 26-mile long arch from Valdez to Columbia Glacier. Nelson and others
(1984) depict a few placer streams. but report no production figures for them, suggesting
that most of the focus in Prince William Sound was on lode gold. Production records for
gold mines in Prince William Sound and the Copper River Delta are summarized in
Table 5. By 1914 there were nine mills 1n operation and ores were being routinely
shipped to Tacoma for smelting.,

In 1911 a mini-rush ensued on the west side of Prince William Sound when a 1.5-ton
gold-bearing quartz boulder was discovered at the future site of the boomtown of Golden
on the eastern side of Port Wells. Miners streamed over Portage Pass from the Turnagain
Arm gold fields and also arrived by sea, debarking at Valdez. The Golden and Avery
River districts, however, were a disappointment and the boomtown of Golden was all but
abandoned by 1914 when. in Tact. the post office was relocated o the Gramite Mine. The
Granite Mine on the western shore of Port Wells was discovered in 1912, and a mill was
erected in 1913-1914. Most of the Port Wells mines were played oul or abandoned by
1915, but the Granite was actually at peak production by then and continued in operation
until 1922,

A curious aspect of mining history on the Copper River Delta involved the 70-year effort
1o exploit lode gold in the McKinley Lake arca, which is situated east of Cordova. This
history was recently researched and reported in considerable detail by Buzzell (2001b).
Briefly, lade gold was discovered in the area in 1898 and the McKinley Liake Mining
District estublished. Auwempts at development wok place during two distingt episodes:
|898-1917 and 1926-1942, Mills were constructed in 1906 and in the early 1940s,
Principal development dollars came from Cordova merchants and professionals including
Dr. Will Chase, who was a prominent Cordova physician, businessman and politician and
served as general manager of the McKinley Lake Mine at Mill Creek for many years
(Buzzell 2001b:60). Despite having produced just 16 ounces of gold in total
development of the McKinley Liake Mine was a fairly eldborate endeavor.

By far the largest gold producer in Prince William Sound was the CLiff Ming located on
the northern shore of Port Valdez and in fulltime operation from 1910 o 1913 and
sporadically thereafter. In all, the Cliff Mine yielded 51,740 oz of gold and 8,153 oz of
silver. Second in gold production was the Granite Mine on Port Wells, which yielded a
total of 24,940 oz of gold and 2.492 oz of silver (Nelson and others (1984:17). The reader
will note that these production records are equaled or exceeded at the Ellamar and Midas
copper mines discussed below. And. of course. they pale in comparison to the major
Junean Gold Belt workings. A few gold mines remained in operation into the 1940s. In
1942 Public Law L208 closed all large gold mines to release men and materials for the
Worild War IT war effort; small mines like those in Prince William Sound were permiitted
to stay in operation as long as production was kept low. But the Granite, Mineral King,
Culross and Cliff mines succumbed shortly thereafter. Although desultory assessment
work persisted at properties south of Port Wells for a time (at Poe, Pirate and Pigot bays),
the 1950s effectively marked the end of gold mining in Prince William Sound.

Prodpeuts amd Producers a1 Mhatrch 20002
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Chapter 4, Historkeal Contest

Copper Mines

Copper production from mines throughout Prince William Sound and the Copper River
Delta is summarized in Table 6 and discussed here chronologically (that 1s. from early to
later discoveries). The Ellamar Mine near Port Fidalgo was the second largest copper
producer in Prince William Sound (behind the Beatson Mine, which is discussed below).
Operation of the mine was initiated at the beginning of the twentieth century and by
1929, when the ore was exhausted, the Ellamar had produced 15,761,337 pounds of
copper. 51,305 oz of gold, and 191.615 oz of silver. The boomtown of Ellamar provided
goods and services to a number of other Port Fidalgo Mines, which also were noteworthy

producers.

Table 5

Production Records for Lode Gold Mines
In Prince William Sound (1910-1982)

Mine Reported/Recorded® Gold | Reported/Recorded™
Production (OQunces) Silver Production
(Ounces)
CIliff 51,740 8,153
Granite 24 940 2,492%
Ramsey- 5,375 1,194
Rutherford
Mineral King 2,783% 826%
Gold King 1,997 187
Big Four 846 371
Cameron-Johnson 385 18
Portage Bay 490* 60*
Little Giant 367 152
Hercules 269 44
Tomboy Ledge 219 902*
Alaska Homestake 83* 33*
Lansing 8l 81
Rough & Tough 76 20
Culross Mine 62 62
McKinley Like 16
Totals 89,929 14,595
* Prodiction records
available,
Source; Nelwon and others 1984117; Jansons il oters 1553,

The Midas Mine, which would become the fourth largest copper producer in' Prince
William Sound, was discoyered in 1901 on Solomon Gulch south of Port Valdez and
northeast of Fidalgo Bay. (The Schlosser Mine was the third largest copper producer in
the Sound.) The Midas Mine produced until 1920 when it was effectively closed by the
Jones Act, which was designed to protect American shipping and ship building interests.

March 2002
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Chagrer 4 Historiel Contess

The Jones Act restricted cargo shipments between Alaska and the Lower 48 to American-

built vessels; This meant Prince William Sound miners could no longer ship their ores for

smelting on Canadian owned steamships, thereby drastically curtailing proeduction by
those miners without access to the Kennecott-owned steamship lines.

Knight and Latouche islands were heavily staked by eager copper prospectors, but just
two small mines on Knight Island ever shipped ore: the Harry Moore Prospect and the
Knight Island Copper Mining Company. In contrast, Latouche Island boasted the richest
claims in Prince William Sound and was the site of the boomtown of Latouche. The
Latouche Island claims were guickly acquired by the Kennecott Copper Corporation. By

Table 6
Production Records for Copper Mines in Prince William Sound
Mine Ore Produced | Copper Produced Gold Silver
or Sold (tons) (pounds) | Produced | Produced
{ounces) (ounces)
Beatson Copper Co. 5,992 941 182,600,000 484 1,466,649
Ellamar Mining Co. 301,835 15,761,337* 51,305+ 191.615*
Schlosser Mine 21,434 4,160,820 1,384
Midas Mine 49,350 3,385,680% 2,569 15,157* |
Threeman Mine 6,196.5 1.159,660% 101* 5,308*
Blackbird Properties
Latouche Mining Co. 29,209% 52,000*
Blackbird Mine 5,150% 547,118%
Girdwood, Barrack 600+ 72,510*
Fidalgo Copper Co. 2,747 360,376 | 1,202
Reynolds-Alaska 2,850 215,000
Duchess Claims 2850 215,000
| South Landlocked Bay Mining 928 74,240
Co.
Standard Copper Co. 1.100 32,000 36 518
Dickey Copper Co, 293 29,346%
Harry Moore Prospect 20 1,452
Alaska-Pioneer-Sourdough 6 720
Knight Island Copper Mining Co. 1 240 2 3
Hogan Bay Properties
Patten Cooperating Co. 0.3 57
Happy Jack Mining and +
Development
Copper Queen Mine +
| Alaska Commercial Co. 70 I
Pandora Claim +
Latouche Island Copper Mining + | o ]
Co. Ltd. B
Prospoecti and Proshicers a3 Mol 20612
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Chapler d. Historical Contest

Mine Ore Produced | Copper Produced Gold Silver
or Sold (tons) (pounds) | Produced | Produced
(ounces) (ounces)
Knight Island Consolidated +
Copper Co.
Copper Coin +
Buckeye Claim +
Duke Claim +
Totals 12,789,336.8 208,667,556 54497 | 1,681,836

* Esnmated

+ Indicated In Publications 1o have shipped stime ore

Sturce: Nedson and cthers 1984 1R: ansonz und others 1984,

far the most important copper mine in the Sound was the Beatson Mine located on
Powder Point on Latouche Island. Within Alaska, the Beatson's production record is
second only to the world famous Kennecott Mines in the Wrangell Mountains, The
Beatson mine produced 182,600,000 pounds of copper, 484 ounces of gold, and
1,466,649 ounces of silver. The Beatson Mine was discovered in 1897 and began ore
shipments the following vear. Beatson copper ore was mined using the open pit method
and shipped regularly to the Tacoma smelter from 1904 to 1930 when the mine closed
after its reserves were completely exhausted. The Beatson was the last copper mine in the
Sound to close.

The copper boom in Prince William Sound ended with the advent of World War 1. At that
time many of the smaller copper ore bodies had been exhausted plus-copper prices fell
precipitously in response to two factors: (1) tightened money markets occasioned by the
war effort, and (2) a glutted copper market caused by heightened output of Kennecott's
Chilean mines in South America. In addition, by then the Kennecott Syndicate held a
virtually monopoly on ore shipments to their smelter in Tacoma. Just the Beatson and
other Latouche Island mines along with the Ellamar and Midas survived after World
War [ although speculation in the 1920s led to the installation of fairly elaborate new
equipment including stamp mills in some areas of the Sound. In 1929, however, the stock
market crash ended those efforts.

KENAI PENINSULA AND TURNAGAIN ARM

The history of mining on the Kenai Peninsula is related in considerable detail by Mary
Barry (1997). More synthetic treatments have been prepared by Buzzell (1997, 1998,
2001a). The following discussion relies heavily on these accounts along with summary
data compiled by Nelson and others (1984) regarding mining history and gold production
throughout the Chugach National Forest. Important placer mining streams and lode gold
mines are called out on Figure 17, (Refer to the section on Mining Law earlier in this
Chapter for an explanation of why production figures for lode and placer mines are
reported differently.)
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Chapter 4. Historical Contex

Unsuccessful efforts by Russian settlers to smelt iron, possibly from the Kenai Mountains
are reported (Barry 1997:10 citing personal communications), bul a single well-
documented prospecting venture i Alaskd is definitely known to have occurred prior to
the territory’s acquisition by the United States. (The reader will recall that this context is
limited to a consideration of “locatable minerals.” Russian coal mining efforts prior to
1867 are well documented.) This involves Peter Doroshin’s explorations along the Kenai
and Russian rivers on the Kenai Peninsula for the Russian-American Company in 1850-
1851 (Johnson 1915:181-182), Doroshin recovered just a few ounces of placer gold in
two seasons of prospecting. No further efforts are documented despite intriguing
references 10 “Russian mining artifacts” having been seen along the Kenai River and
Resurrection Creek (Barry 1997:8 and 13, citing personal communications and Moffit
1906; Jansons and others [984:8),

Beginning in the early 1880s and continuing into the 1930s, placer mining was
undertaken in the beach sands along the western coast of the Kenai Peninsula but
production was never large enough to spark a gold rush (Barry 1997:25-30). Sydney
Lawrence, sometimes hailed as one of Alaska’s greatest landscape painters, was one of
those prospectors in 1912.

In 888, a prospector named Alexander King, who had worked in the Yukon earlier,
obtained a stake in the town of Kenai and paid it off two years later with four pokes of
placer gold from the vicinity of Turnagain Arm. King would not reveal the location of his
discovery, but his success lured other prospectors and in 1893 placer claims were filed on
Resurrection Creek by Charles Miller. Additional claims were filed on Resurrection, Bear
and Palmer creeks soon thereafter and the Turnagain Arm Mining District was formed.
Word of these finds spread quickly and by 1894, 300 prospectors had begun to explore
other drainages. In 1895 over 100 claims were filed on Sixmile and Canyon creeks and
the Sunrise Mining District had been formed. In 1895, several young prospectors
including Chris Spillum located claims on the north side of Turnagain Arm near present-
day Girdwood and this area was added to the Turnagain Arm Mining District.

The Turnagain Arm Gold Rush, 1896-1898

The Turnagain Arm gold rush ensued in earnest in the spring of 1896. The hopeful gold
seekers used several routes, embarking from Juneau, Seattle and San Francisco among
other places. Some crossed Portage Glacier after landing near present-day Whittier.
Others came in ocean-going craft to Tyonek on the north shore of Cook Inlet where they
transferred to the shallow-draft vessels réquired to reach the north coast of the Kenai
Peninsula. It was here that the mining camps of Hope and Sunrise were established. Both
mining camps were small collections of perhaps o dozen log cabins and tent frames
originally. Hope served as a supply center for miners on Resurrection Creek. Sunrise
served a similar function for the miners of Sixmile Creek and its tnbutanes. Buzzell
(1998) reports that about 1,500 miners were at work along Sixmile Creek and its
tributaries in 1896 although few actually located rich claims.

Prospects and Py (ducers w7 March 2012
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Chapter 4. Histordanl Conpext

In the spring of 1896, miners and the people who supported their efforts with goods and
services organized the rapidly expanding towns of Hope and Sunrise. They laid owt
streets and began selling lots for businesses and residences. Sixty settlers purchased lots
in Sunrise (Buzzell 1998). Sunrise eventually grew to be the larger settlement because the
diggings on Sixmile Creek and its upper tributaries were richer than those on
Resurrection Creek. In its heyday, Sunrise boasted three general stores, three saloons, a
billiards hall, a restaurant, a hotel, a community hall, a post office, docks and warehouses
connecled to the main town by a rail tramway, a cemetery, and ferry service across
Sixmile Creek (Buzzell 1997; 1998). Hope and Sunrise were the [lirst Euroamerican
settlements in the area. Sunrise became the judicial center of the Cook Inlet area in 1900-
1902 when Alaska’s governor dppointed a U.S. Commissioner and U.S. Marshall for the
settlement.

In later years, people came to realize that the potentially productive, vast gravel deposits
of Turnagain Arm are best exploited by hydraulic means. The rushers in 1896, however.
were working with more primitive means (sluice boxes, picks and shovels) and thus,
were able (o sift through just a fraction of the surface stream gravels within their claims.
By mid-season, many had given up and left the arca. Fewer than 300 people remained in
Hope and Sunrise over the winter (Barry 1997:38), but a number ol miners with active
claims retwmed to try again in the spring of 1887, Some began to experiment with
hydraulic methods.

Then in August 1897, word of the Klondike strike reached the area and many miners
abandoned their claims to join the stampede north. The Klondike Gold Rush by its very
fame, however, also increased “gold fever” nationwide, prompting more gold seckers to
try their luck in Turnagain Arm, which was much easier and less expensive to reach than
the upper Yukon. An estimated 3,000 prospectors occupied Turnagain Arm and the Kenai
Peninsula in 1898 according to Barry (1997:77). Buzzell (1998) estimates that perhaps
600 miners were working in the Hope-Sunrise area that year. Overall, however, returns
were disappointing and 1898 marked the end of the Turnagain Arm Gold Rush.

A few “old-timers” with reasonably profitable claims remained and continued their
mining efforts. Some began 10 employ more sophisticated extractive technologies as well
in order to exploit placer deposits in the vast, but deeply buried bench gravels. This
required significant capital outlay for the purchase and installation of hydraulic
equipment, however, and few miners could afford the expense. Successful miners also
bought and consolidated the most promising claims. Thus, by 1899, just a few miners
continued their efforts and there was little opportunity for newcomers. In all, an estimated
$1 million dollars in gold was extracted from the Kenai Peninsula and Turnagain Arin
between 1895 and 1899 (Moffit 1906:9).

The Post-Gold Rush Era (Contributor: Traci R, Bradford)

The following summary of post-gold rush mining on the Kenai Peninsula is abstracted
from Barry (1997) unless otherwise noted. Even though the fevered influx of the Gold
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Rush to the Turnagain Arm area had abated by the mid 1900s, prospectors did continue 1o
explore the Kenai Peninsula. The boomtowns of Hope and Sunnse persisted for some
years as mining continued on Resurrection and Sixmile creeks, but Sunrise ultimately
succumbed. Mining related transportation routes through the Kenai Peninsula and
northward along Tumagain Arm also became important during the first decades of the
twentieth century.

Established placer mines became more mechanized and elaborate in their operations.
Gold-rich gquartz veins had been discovered on Palmer, Bear, and Sawmill creeks in 1898
(Huber and Kurtak 2001), but it was some years before there was any follow-up. After
1910, non-Alaskan investment in mining projects on the Kenai Peninsula had increased.
The lode mining potential was sull largely unknown at this time, but several mines
displayed promising assays. The largest placer producers by 1914 were on Crow,
Resurrection, Bear, and Canyon Creeks. The largest hydraulic plants were at the Nutter
and Dawson Company mine on Crow Creek, the Mathison Mining Company on
Resurrection Creek. and the Kenai Mining and Milling Company on Cooper Creek (u
tributary of the Kenai River). Gold exploration and production continued in the area until
the entrance of the United States into the First World War. The participation of the
United States in the First World War adversely affected gold mining in Alaska. Many
men entered the ariny, and most never returned. The costs of mining increased while the
relative value of gold decreased until, by 1920, the situation was considered a depression.
The guantity of gold produced throughout Alaska in 1920 was half of the 1916
production quantity.

Transportation Routes: As mining on the Kendi Peninsula abated at the end of the
Tumagain Arm Gold Rush, the transportation of goods and people from the ice-free port
of Seward to mining camps in the Susitna Valley and western Alaska became an
important élement of the economy ol Sunrise. Pack horses carried passengers and freight
from Mile 34 of the Alaska Central Railway over the Johnson Pass Trail to Sunrise. From
there, travelers continued to various destinations including Yentna, Willow Creek,
Innoko, and Iditarod mining districts. The overland link between Seward and Sunrise
became part of the Iditarod Trail system.

The Alaska Road Commission, created in January 1905, also built a wagon road from
Mile 34 on the railroad line through Moose Pass to a peint near Summit Creek. By 1909,
the miners had accessible transportation, lowering the cost of freight and allowing the
miners to bring in more hydraulic plants. In 1909, the Alaska Road Commission
completed a trail from Mile 29 on the railroad line approximately 15 miles from Moose
Pass to Gilpatrick. In 1913, the Alaska Road Commission constructed a road from
Sunrise 1o Mile 34 of the railway. These roads were built to support the miners of the
area. Sunrise remained an important seasonal link in the Iditarod Trail system until 1917
when the federal government took over the bankrupted Alaska Northern Railway and
completed track along the north side of Turnagain Arm and inte the Susitna Valley. After
that, only local traffic used the trail o Sunrise and Hope, which contributed to the decline
of the towns.
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Placer Mining Near Hope and Sunrise, 1900-1914: The placer mines of the Hope-
Sunrise district remained a productive part of the Kenal Peninsula. Many producers had
taken part in the Turnagain Arm gold rush and had remained in the area. Sam Wible's
mine on Cuanyon Creek continued to outproduce all but the Mathison mine on
Resurrection Creek. Since the inception of the mine in 1898, he had put in a large
complex of ditches to bring water 1o the hydraulic plants. He also had a Pelton wheel
installed.

Robert Mathison was mining on Resurrection Creek during 1911 and continued to be the
dominant mining group of the area, with their Resurrection River mine yielding good
profits. By June 1912, the Mathisons™ hydraulic operation was averaging $100 per day.
By August 1912, they had deposited $10,000 in gold dust from Resurrection Creek. In
1913, the Mathisons reported running into coarse gold and expected the season output (o
reach $17.000. John Mathison, head of the Mathison Mining Company, died in 1915, and
the company began to deteriorate.

By 1900, miners had exhausted the more easily accessible gold of most placer claims on
the Sixmile drainage south of Sunrise. Miners were also lured away by news of richer
strikes in the Klondike and in Nome, while others returned to the states. The miners who
remained invested in larger-scale hydraulic equipment to recover the remaining gald
buried under tons of gravel in stream and bench deposits. Several miners attempted to
mine Sixmile Creek. The most productive arca was known as “the Forks,” where Canyon
Creck and East Fork Creek converge 1o form Sixmile Creek. Most of the mining of
Sixmile Creek occurred above the canyon, four or five miles from Sunrise. Large-scale
mining on lower Sixmile Creek proved unfeasible, mainly due to the depth of overburden
in the streambed. Mining below the canyon was limited to pick and shovel operations.
Piles of hand-stacked tailings remaining along the west bank of Sixmile Creek attest to
the strenuous work required to recover merely a few ounces of gold,

In 1914, extensive prospecting was conducted on lower Sixmile Creek upstream from
Sunrise to determine the feasibility of dredging. The following year, the American
Dredge Building & Construction Company of Seattle erected a flume dredge on Sixmile
Creek just upstream from Sunrise. Crews took one month to construct the Herron-Barnes
dredge, capable of handling 1,000 cubic yards of gravel daily. The dredge was operated
briefly in 1915, until operations were discontinued due to the number of large boulders in
the creek bed. Crews later stripped the dredge of usable equipment, left the superstructure
on the east-side of the creek about three-quarters of a mile from Sunrise, where it
remained until the late 1970"s when it was swept away by flood.

Placer Mining in the Moose Pass Area, 1909-1914: The Moose Pass district was also
the site of several placer mines during this period. The area near Quartz Creek was a
productive location. Four quartz locations prompted the formation of the Quartz Creek
Mining Company in 1909, In 1910, the company installed a hydraulic plant and
accessories, As a result of the death of one of the leading stockholders, the company
dissolved and was eventually worked by others.
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James H. Houston managed some placer claims near Falls Creek under the Houston
Dredge Company in [910. They prospected on lower Falls Creek during 1911, and
Houston also interested some English capitalists in the Falls Creek placers. In 1912,
Houston and his crew diverted the water of Falls Creek so they could mine the ground on
the lower portion of the creck. A 1500-foot long flume diverted water from Clear Creek
to Falls Creek. In 1914, the company installed a dredge. a hydraulic plant, and 50,000
feet of lumber for the company. The company’s holdings encompassed 40.000 acres.

Placer Mining on the Kenai River, 1911-1914: Many placer claims were located along
the Kenai River and its tributaries of Cooper Creek and Russian River between 1911 and
1914. Charles Cunningham staked numerous placer claims on the Kenai River, about a
mile helow Cooper Creek. The gold was observed in a formation of loose, black slate that
early prospectors had fatled to notice. Shortly after, all of the ground bordering the river
from Kenai Lake to Cook Inlet was staked as possible dredging ground. The Cunningham
property was bonded to Charles Hubbard, who acted as manager of the Kenai Dredging
Company. In January 1911, Hubbard sold the Cunningham group of placer mines to
British: financiers, the Pierson syndicate. The British group in turn sold 1o the Oroville.
California dredging company. Two dredges were ordered for the Kenai Dredging
Company. The smaller one arrived in June 1911, but was imeffective due to its size. and a
larger one was needed. A larger dredge was ordered. The dredge presented challenges to
install, mainly due to its size, but was installed during the summer of 1911, The dredge
operated to expectation during the 1912 season by processing 700 cubic yards of gravel
per day.

Hubbard had aroused the interest of several German barons with his mining property. By
the end of June 1912, they had obtained 320 acres of dredging ground on the Kenai
River. By October, excitement had spread over the Kenai River prospects so much so that
some individudls rushed in to relocate and jump claims. However, the onset of World
War [ prevented any significant gold recovery on the upper Kenai River. The number of
miners dropped off with the rising costs of supplies and labor. A small group of miners
operated the claims on a small scale.

Lode Mining Near Hope and Sunrise, 1911-1914: Although some miners had located
quartz lodes in the Hope-Sunrise district, no historically significant lode mining occurred
until John Hirshey discovered four guartz claims at the head of Palmer Creek in 1911,
where he uncovered a six-foot veinn with gold visible in all the quantz. The news of this
discovery set off a stampede of miners from Hope and Sunrisg to the area. In October of
1911, Hirshey staked olf another quanz claim and a mill site. From this small start, he
developed the Lucky Strike, also known as Hirshey, mine into the most consistent lode
gold producer of the Kenai Peninsula,

Lode Mining in the Moose Pass Area, 1906-1915: The California-Alaska Mining
Company of Falls Creek assumed the Skeen-Lechner property on Falls Creek in 1908. In
1911, they installed the first stamp mill o operate on the Kenai Peninsula. Other
equipment obtained included a Ford crusher, automatic feeder for the stamp mill, and a
concentrator. A Pelton waterwheel furmished power to the machinery. However, because
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the company had no experienced mill man, the mill operated sporadically. The company
was finally foreclosed upon, and Frank P. Skeen and John Lechner recovered the

property.

The neurby Kenai Quartz group was discovered by John and Charles Stevenson and
owned by the Stevensons and A.C. Gould of Seward. The Steévensons originally staked
the Black Butte vein in 1906. In 1907, they staked two other veins, the Moon Anchor
veins, but never developed them.

In July 1910, James R. Hayden and his associates took an option on the property and let a
contract to L. Walker and Albert Roberts to run a 200-foot tunnel on the lowest outcrop
of the Black Butte Number Two claim. In November 1910, the Hayden consortium
organized these and other claims into the Kenai-Alaska Gold Company, or the Crown
Point Mine. The property consisted of two 20-acre quartz-mining claims, three 160-acre
placer claims, and an option to purchase four moré mining claims. A five- stamp mill was
installed June 1911. Other machinery installed included an ore crusher, an automatic ore
feeder, and a grizzly ore screen. The stamp mill became operational in August. The mill
crushed and treated five to six tons of ore in an 8-hour shift. The ore was estimated in
excess of $100 per ton. By the time the mill closed. in October 1911, it had yielded
approximately $10,000. In early 1912, the company purchased equipment for an aerial
tram. By September, the first agrial tram system was in operation on the Kenai Peninsula.
During 1913, the stamp mill operated 24 hours a day. A snow slide damaged the tram
system during the winter of 1913-1914, It was repaired and restarted in June 1914,
Twenty men were hired for the summer operations.

A third mine was established at Falls Creek during the early 1910s. This was the
remaining property of Frank Skeen, John Lechner, and L.F. Shaw, after they sold some of
their claims to the California-Alaska Mining Company. The mine lay between the
Alaska-California Mine and the Crown Point Mine and retained the name Skeen-Lechner
Mine. Work continued on developing the mine in 1911, In 1911, work consisted mainly
of tnneling, setting up a camp, and building a road from the California-Alaska mining
camp to the Skeen-Lechner Company. A quartz mill was bought from the Seward Gold
Company and moved to Falls Creek. The company was incorporated in 1912. During
1913, two stamp mills and a 3,000-foot tram system were installed from the mine portal
to the processing plant, Thirty men worked through the winter of 1913-1914. A roller
mill was added in 1914. This processed tailings left by the stamp mill. This enabled the
company to produce a brick of gold bullion each month.

Several mines were in operation northwest of Moose Pass in 1910. Considerable activity
occurred on the claim called Meat-in-the-Pot, located by John Gilpatrick and A.F.
Sprague. In 1910, the owners incorporated and the mine became known as the Wanowky
Gold Mine. The mine encompassed an area of 820 acres, with 340 acres in quartz claims
and 480 acres in placers. Three veins had been analyzed in 1910, a large vein of blue
quartz, a smaller parallel vein of rose quartz, and a ledge of decomposed quartz between
the two. An extremely valuable rose quartz vein intérsected all three. A prospectus
estimated the total value of the claim at $13 million. By August of 1910. the company
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had completed 650 feet of tinnel work, and in 1911, a five-stamp mill was added. In
April 1912, the mine was assumed by several men from Victona, B.C, and renamed the
Kenai Moose Company.

John Gilpatrick was involved with another quariz claim at Moose Pass, along with John
Baughman. This claim was called the Lisbon. They used an arrasira to process gold.
Felix Brown mined on the Gilpatrick claims in 1915. He brought one and one-half tons of
ore to Seward that fall. Jack Ronan also operated a mine in the Moose Pass district. He
processed four and one-half tons of quartz yielding more than 80 ounces of gold.

In 1909, staking began in a new area near Grant Lake. Frank Skeen recorded two quartz
claims in 1909; however, ne further claims were stiked there until 1911 when Frank Case
and s partner, Clarence Whitney, recorded five quanz claims, one placer claim, and a
water right on Grant Lake. The Grant Lake Mine was incorporated in 1912, Five gold
bearing veins had been located on the property. The Grant Lake property passed to Frank
Case, Clarence Whitney, Alfred Harper, and G.L. Judson, each having one-quarter
interest in the mine. In 1914, James Hayden had a crew of men working for him at the
Case-Whitney mine at Grant Lake. He shipped three tons of ore to Seattle, yielding $234
per ton.

Lode Mining on Porcupine Creek, 1911-1914: A new area of lode exploration opened
around the end of 1911. E.E. Schoonover located two guartz ¢laims on Porcupine Creek,
al the south end of Kenai Lake. The claims were named Primrose | and 2. He deeded half
of his interest to Herman Waugh in January 1912. In Febmary, he deeded another fourth
interest to Alfred Rosness.

Schoonover owned other claims on Porcupine Creek in partnership with Dan Rice. Rice
had staked his elaims in 1911, It was reported that two tons ot ore from the Schooner-
Rice property yielded nine ounces of gold. Schoonover sold half his interest in thal
property to Mrs. A.C. Gould. In April, E.E. Schoonover and H.D. Waugh sold the claims
Primrose 1 and 2 to Emily Gould. Herbert Tozier became the mining superintendent of
mining operations at Primrose. With the addition of more ore-crushing machinery, the
mine was milling three to four tons of ore each day. By October 1912, the Primrose mine
had five tunnels and an inclined shaft. Several additional improvements including the
construction of three and one-half miles of road from Kenai Luke to the mine, addition of
a stamp mill and concentrator, 300 feet of track connecting the mine with the mill, a
waterpower installation, and five permanent buildings were incorporated into the
property. The Primtose worked through 1913, processing ore with its small mall.

Alfter selling out his share of the Primrose mine, Dan Rice devoted his efforts developing
the Bluebell lode mine. also found on Porcupine Creek. Rice installed a Little Giant
stamp mill and other equipment on the property. In February 1913, the Eureka Mining
and Development Compuany of Seward, Alaska was organized. It assumed control of the
Bluebell Mine at Porcupine Creek. A small mill, operated by one person was installed
the Bluebell in 1914, It operated day and night through the season. Charles Hubbard
obtained ownership of the claims in 1914,
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Post-World War 1 Mining Activity on the Kenai Peninsula and Turnagain Arm:
Mining activity was depressed in Alaska after the First World War. However, some mine
owners did manage to improve their properties. The producing placer mines in the Kenai
Peninsula region were mostly situated in the vicinity of Hope, Sunrise. and Girdwood, all
considered small operations. The largest camp yielded only a few thousand dollars each
year, and some only yielded hundreds of dollars per year. During the 19208 and 1930s
some activity also took place on the placer mines ol the Moose Pass area, most notably
on Canyon and Mills Creeks. Huber and Kurtak (2001) report that, “[Bly 1931, only
about 20 men were actively engaged in placer mining on local creeks.”

A group of Californians arrived in Alaska to participate in mining one of the Mathisons’
properties in 1936: these were the old Knight Association Claims, originally located in
1909. The group consisted of Leo Sears, Donald Warth, Fred Mill, Louis Alves, Louis
Tustin, and Irvin and Joyce Rheingans. They called the claims they worked, which were
situated on Rimrock and Resurrection Creeks about five and one half miles south of
Hope, the Highland [Hiland] Creek Mining Company. The Californians built three
cabins, which are largely extant today, on the proximal Bench Claim No: 1 west of
Resurrection Creek. These claims are known today as Mull Claims (named for a claimant
in the 1970s) and also referenced as the Pearson Mine (for a claimant in the 19508 and
1960s). Hydraulic giants were vsed at the Highland Mining Company claims for two
years, but the pay streak was never located. Therefore, the group decided to return home,

The great interest in large consolidations and corporate financing had dissipated with the
end of the First World War. But several miners continued their placer operations along
the Kenai River and its tributaries on an individual basis. In the later 1930s, Charles
Hubbard re-staked some of the original Cunningham claims on the upper Kenai River,
the property he had owned earlier. But the onset of World War Il prevented any
substantial gold production. During the 1920s and 1930s, a small amount of placer
mining also took place in the Seward area. Some placer mining also occurred on the
lower Cook Inlet beach during that time period.

Lode mining also continued in the time period between the First World War and World
War II. John Hirshey's mine, the Lucky Strike (or Hirshey-Lucky Strike), located on
Palmer Creek in the Hope-Sunris¢ mining district, was the most prominent lode mine
during the period between the world wars. The ming, which c¢mployed the cyanide
leaching technique, operated until 1939, with its most productive years being 1924 and
1929,

John Gilpatrick remained active in the Moose Pass District. In 1938, Robert L. Hatcher,
one of the best-known prospectors and mine owners of Alaska. bought out the Gilpatrick
property. However. the entrance of the United States into World War II in 1941
precluded this mine from becoming as productive as thought possible. Grant Lake was
also the site of lode mining during the 1920s and 1930s. Al Soller had four quartz claims
at the lake, and the Grant Lake Mining Company had two claims above the lake at the
alder line of the moeuntain. Frank Case had worked these claims 28 years earlier.
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In the spring of 1933, several Californians invested money in the hard-rock claims of
Falls Creek, particularly the Discovery Claims 1, 2, 3, and 4. The mine could be found
Just above the timberline at the head of the canyon. In the spring of 1934, the Old Greek
Mine (Falls Creek) also reopened under the new ownership of Wyman Anderson, Ivan
Wilson, and Marvin Wilson, after a twenty-year shutdown. They installed a Rib-Cone
ball mill, which was rated to process two tons of ore daily. Other lode mines in operation
prior to World War II included the Crown Point mine, operated by the Tulare brothers,
and the East Point Mine, discovered by John Dryer. Dryer had previously been a packer
for the Crown Point mine. He performed some development work on the East Point Mine
and recovered a few ounces of gold. Charles Hubbard and his wife Ora eventually
obtained the Primrose mine located along a trail that ook off from what was then the end
of the Seward-Kenai Lake Road. Litigation with the Primrose Mining Compuany and the
lack of improved roads to the mine precluded any real production until August 1935,

Small-scale mining activities on the Kenai Peninsula and Turnagain Arm persisted
through the 1930s although some companies ceased operations because of insufficient
return on investments or other problems. The United State’s entry into World War 11
brought a virtual end, not only to Kenai Peninsula gold mining, but to commercial gold
mining throughout Alaska, Many gold mines were closed during the war to allow for
mining of strategic metals, such as copper, tin, lead, and zine. Also, placer gold miners
were specifically excluded from obtaining equipment or supplies to maintain or repair
their machinery under Preference Rating Order No. P-56. After the war, wage scales
increased due to the postwar economic boom. while the price of gold remained constant
at $34 per ounce. Interest in placer mining in the area did not pickup again until the 1970s
and 1980s. Today Kenai Peninsula and Tumagain Arm mining is largely recreational in
nature (Hubér and Kurtak 2001).

Production Records

Nelson and others (1984:8) report that 67.450 ounces of placer gold was recovered from
the north-central Kenai Peninsula and Girdwood area between 1895 and 1910, In order of
descending importance, the principal strewms known to have produced placer gold
hetween 1885 and 1982 on the Kenai Peninsula and the northern side of Tumagain Arm
are Crow Creek, Canyon Creek, Resurrection Creek, Palmer Creek, Lynx Creek, Bear
Creek, Mills Creek, Gulch Creek. Sixmile Creek and Cooper Creek. Smaller production
figures are reported from Quartz Creek, Bertha Creek, Silvertip Creek, Crescent Creek,
California Creek, Huargood Creek, Seattle Creek, Falls Creek, Stetson Creek and the
Kenai River (Nelson and others 1984:17). Production estimates as of 1982 are
summarized in Table 7.

Nelson and others (1984) list 13 lode gold mines with known production records on the
Kenai Peninsula and 2 sitwated north of Turnagdin Arm in the vicinity of present day
Girdwood (refer to Figure 17; Table 8). Girdwood's original location (the town was
moved after the 1964 Earthquake) was imtially called Glacier and developed as a
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boomtown associated with the historic mining era. The largest producers on the Kenai
Peninsula and Turnagain Arm were the Hirshey-Lucky Strike, the Monarch and Jewel in
combination, the Primrose, the Gilpatrick, and the Crown Point mines. Lode gold
production from the Kenai Peninsula and Turnagain Arm mines was modest. indeed,
when compared to the output of Southeast and Prince William Sound. The region’s
largest producer was the Hirshey-Lucky Strike, which yielded just 5.545 ounces of gold.

Table 7
Production Estimates for Principal Streams Producing Placer Gold on
the Kenai Peninsula and Turnagain Arm (1895-1982)

Stream Estimated Production
(Ounces)
Crow Creek* 42.500
Canyon Creek 37,700
Resurrection Creek/Palmer Creck 26,800
Lynx Creek 7,500
Bear Creek 5,000
Mills Creek 4,000
Gul¢h Creek 2,150
Sixmile Creek 1,750
Cooper Creek 1,150
Quartz Creek 300
Bertha Creek 700
Silvertip Creek 650
Crescent Creek 350
California Creek™ 300
Hargood Creek 300
Seattle Creek 200
Falls Creek 200
Stetson Creek 200
Kenai River 100
Others 650
Total 133,000
* Sutcanid located horth of Turmagain A
Souste. Nelson and uthers 198417
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Production Records for Lode Gold Mines
on the Kenai Peninsula and Turnagain Arm (1910-1982)

Mine Reported/Recorded® | Reported/Recorded™
Gold Production Silver Production
- (Ounces) (Ounces)
Hirshey-Lucky Strike** 5,545 4,699
Monarch and Jewel*** 4,932 996
Primrose 4,000
Gilpatrick 3.405% 1,099
Crown Point 3,125% 634
Skeen-Lechner 1,796% 582%
East Point I, 725" 479*
Heaston-Oracle 1.274% 256
Case (Grant Lake) To2* 123%
Ronan & James S557* 137*
Hirshey & Carlson®#* 408% 24*
Downing 150
Nearhouse 102 3
Falls Creek 63 13
Seward Bonanza 65
Totals 27,941 9,045
* _ Foduction reconds avaitable. )
=% Koth the Hirshey-Locky Sirike and Hirshey & Curlsom Mines have Swetmun or Swetimann as plierae
:L?l‘nﬁmntcﬂ north of Tumagain Arm, o
Source; Nelyon and olhers 198417, Jonsops and others. 1984,

A COMPARISON OF PRODUCTION HISTORIES

Mineral production throughout the regions considered above varied greatly. Aggregated
production histories for each region are provided in Table 9. (Uranium is discussed in the
text but not included in Table 9.)

Gold: The Juneau Mining District was, by far, the leader in gold production (6.8 million
ounces) followed in decreasing order of importance by the Chichagof and Baranof
Islands Area (810,370 ounces), the Kenai Peninsula and Turnagain Arm (160,94]
ounces) and Prince William Sound (144,426 ounces). It will be recalled (as discussed
above) that the Juneau Mining District is second only to the Fairbanks District, which
produced over 8 million ounces of gold, in terms of statewide gold production. Total
statewide production between 1880 and 2000 is estimated at 35:8 million ounces of gold
(Szumigala and others 2000:63-64). Thus, gold extracted from the Juneau Mining District
accounts for close 10 20 percent of Alaska’s total gold production through 2000.
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Table 9
Comparative Production Histories (M = Million)
Gold (oz) Silver (oz) Capper (Ih) Lead (1b) Zine (1h) Palladium Tungsten Gypsum
{0z} (Ib) (tons]
Total FSi%) | Total FS (%) | Tomd | FS{%) | Total | FS{%) | Totul FE (%) | Totnl | FS Towl | FS Total FS (%)
(%) ()

Junvaw Mining District (37 past producers, 11 appenr to be within the Tongass Notivnal Forest)
&.ANL 51,864 2T7M 9111 43.6 IEN

(0:8) 0.3y M 10.0002) .
Tritey Asm-Fards Terror Wiliderness / Windliam Bay Area (6 past privducers, oll appear to bé within the Tonga¥s Natiohal Forast)
23.000 28000 |

{100y
Stikine Area 12 pavt producers, both appear to be within the Tongass National’ Forest) )
+ [ +000 | | | | | | | L | | | [ I
Chichagof and Barinof Ikdands Area. (9 poast producérs, all appear tobe within the Tonjgoxs Netional Forest)
BI0370 | SMO3T0 | 230,400 | 230,400 | SOO0000 | 500,000

(10m (1130} L1010

Ketchikan Mining Disiriet (38 past producers, 32 appear to he within the Tongass National Forest)

63750 | SHAI [ 403677 | AEH10 [ 49M. [ 439 M | ZTM [ 27 M | 18 | 10448 | 20540 | 205400 | BRT6D | 85,760
223

(i) 154)) {100 (1M (1060 (1N

TOTALS

7IM D448 | 33M GOXA3Z | 40N | 439 M [ 76 | 27 M | 110448 | 110448 | 20,540 | 20540 | 85760 | 85760 | 500000 | 500,000

(12)

(18} (M M (37 AL (10D (1160

(100}

Prince William:

Suvund and the Copper River Delta 43 past producers. 20 appear to be within the Chugach National Forest)

144426 | 31,334 7™M MAED 08,7 | 391414

122) ({14 M (LL03
Kenai Peningulaand Turnagoin Arm (34 past prodiccers, 32 tor be endirely within the Chugach National Ferest
160541 [ 60541 | G045 | 9.045

{958} (1

TOTALS

J05367 | 191875 | LTM 14,931 208.7 | 391414

(%] 0.9) M 10,033
GRAND TOTAL
88M |11 M[5M 618563 | 2577 [ 443 M | 726 [ 27 M | 110448 | 110448 | 20,540 | 20,540 | 85,760 | 85,760 | 500,000 | 500,000
(13 2 M un M (37) 100} (100} {10 (100}
TOTAL STATEWIDE PRODUCTION
358 M | 130 M | i4Billlon | L7 Billion | £.7 Billion | Undetermined® | R5.760 [ Undetermined

“ A from poesibile wmioor plocer prodoetiog, e Salt Chogk Ming is lkely Alsskas only Cand definitely the soie’s mosd imporant
pallndivm producer.

Silver: The Juneau Mining District also led in silver production (2.7 million ounces)
among the regions considered, followed by Prince William Sound (1.7 million ounces),
the Ketchikan Mining District (403.677 ounces). and the Chichagof and Baranof Islands
Area (230,400 ounces). Total statewide production of silver between 1880 and 2000 was
130 million ounces (ibid.). The Juneau Mining District produced about 2 percent of that
total.

Copper: Prince William Sound mines produced 208.7 million pounds of copper. The
Ketchikan Mining District produced only about one quarter of that amount (49 million
pounds). In contrast as noted above, the Kennecott mines complex produced over a
billion pounds of ¢opper. Total statewide copper production between 1880 and 2000 is
estimated to aggregate to 1.4 billion pounds (ibid.). Prince Williamn Sound mines
accounted for close to 15 percent of that total.
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Lead: The Juneau and Ketchikan Mining Districts are the only regions under
consideration where lead was recovered. Respectively these two regions produced 43.6
million and 27 million pounds of lead. Total statewide lead production between 1880 and
2000 is estimated at 1.7 billion pounds: most of this production post-dates 1988 and thus,
did not occur historically (ibid.). The Juneau Mining District accounts for 2.7 percent of
the state’s total lead production through 2000.

Zine, Tungsten, Uranium, and Palladium: The Ketchikan Mining District was alone
among the regions considered in producing zinc (110448 pounds). tungsten (85,760
pounds), uranium (1,330,000 pounds), and palladium (20,540 ounces). Total statewide
zine production (most of which occurred post-1988 and thus is not historic) is estimated
at 8.7 billion pounds (ibid.). The Ketchikan Mining District accounts for just a minute
fraction of a percent of this total. The Riverside Mine in the Ketchikan Mining District is
understood to be Alaska’s only productive tungsten mine (Maas and others 1995; Roppel
1991:113). The Ross-Adams Mine on Prince of Wales Island in the state’s only uranium
mine (Maas and others 1995),

Szumigala and others (2000:63-64) include platinum but not palladium among the
primary metals produced in Alaska between 880 and 2000. Thus, we are unable to
provide a comparable statewide total production of palladium to contrast with the output
from the Ketchikan Mining District (all from the Salt Chuck Mine). However, Freeman
(2002:4-5) reports that there are 203 known mines, prospects, and unworked occurrences
throughout Alaska that reportedly contain platinum group elements (PGEs). PGEs
include platinum. palladium, rhodium, iridium, osmium and ruthenium. Of the known
sources, 116 are alluvial in nature and associated primarily with placer gold prospects.
The most important of these is Goodnews Bay in Western Alaska, which was the United
States’ “primary domestic source of platinum from the mid-1930s through the mid-
1970s™ (1hid., citing Mertic 1969). Of the 87 known lode PGE sources in Alaska. only the
Salt Chuck Mine is reported to have been productive to date (Freeman 2002:4). Thus, it
would appear that Salt Chuck in the Ketchikan Mining District is Alaska's only hard rock
palladium producer. Salt Chuck also produced 2,500 ounces of platinum (ibid.).

Gypsum: A single mine in the Chichagof and Baranof Islands Area produced 500,000
tons of gypsum. Szumigala and others (2000) do not include gypsum among the specific
industrial minerals for which they tabulate production. Thus, a statewide comparison is
not provided here.

Determining the current ownership of mines and prospects within the regions considered
was beyond the scope of this project. We did. however, have jurisdictional information
for mines included in the hazards evaluation and for mines recorded in the AHRS system,
Forest maps, which delineate private and state in-holdings, also were examined in order
10 obtain a rough count of the numbers of productive mines that appear to fall within the
current Forest boundaries, We estimate that there are 60 past producers within the
Tongass National Forest and 52 past producers within the Chugach National Forest.
These include both lode mines and placer streams.
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Tongass National Forest

There are 37 past producers (the majority are lode mines with just a few placer streams)
within the Juneau Mining District. Eleven of the lode mines appear to be located on lands
currently administered by the Forest Service, but the three principal producers (the
Treadwell complex, the A-J and the Alaska-Gastineau) all are situated primarily on
private land. The Juneau Mining District has produced 6.8 million ounces of gold, 2.7
million ounces of silver, and 45.6 million pounds of lead in the aggregate. Just a fraction
of a percent of these commodities were derived from mines within the Tongass National
Forest as follows: (.8 percent of the gold production, 0.3 percent of the silver production,
and just 0.0002 percent of the lead production.

Total reported production from the Tracy Arm-Fords Terror Wilderness / Windham Bay
Area is about 28,000 ounces of gold. The Sumdum Chief Mine accounts for most of this
production with small contributions (rom three other lode mines and two placer streams,
All of these past producers are on lands administered by the Forest Service, as are the two
productive mines within the Stikine Area. Production records are not available for the
Stikine Area mines. The nine productive mines in the Chichagof and Baranof Islands
Area also all are within the Tongass National Forest. Total production from this area
ageregates to 810,370 ounces of gold, 230,400 ounces of silver, and 500,000 tons of
gypsum.

Of the 38 past producers within the Ketchikan Mining District, 32 appear to be situated
on Farest Service-administered land. Aggregated production figures from the entire
Ketchikan Mining District are as follows: 63,750 ounces of gold, 403.677 ounces of
silver. 20,540 ounces of palladium, 49 million pounds of copper, 27 million pounds of
lead, 110,448 pounds of zinc, and 85,760 pounds of tungsten. Mines within the Tongass
National Forest account for 100 percent of all the lead, zine, palladium, and tungsten
produced. and for 92 percent of the gold and 90 percent of the silver and copper produced
within the regions under consideration.

Chugach National Forest

Prince William Sound and theé Copper River Delta contain 43 past producers, all lode
mines. Twenty of these appear to be situated on lands administered by the Forest Service
today. Aggregated gold production totals 144,426 ounces; 22 percent of this ‘material
came from mines currently on the Chugach National Forest. Prince William Sound mines
produced 1.7 million ounces of silver, but just/0.4 percent of this production was from
mines currently within the Forest. Total copper production from Prince William Sound
aggregates to over 208 million pounds, with the Beatson and Ellamar mines, which are
privately owned today, accounting for the bulk of the recovered material. Just 0.03
percent of the copper came from mines currently administered by the Forest Service.
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Portions of the Kenai Peninsula and Turnagain Arm that are within or proximal to the
Chugach National Forest contain 15 productive lode gold and silver mines and 19+
streams from which placer gold production is reported. All of the lode mines are situated
on Forest Service-administered lands. Just California Creek and a stretch of the Kenai
River extend beyond the Forest boundaries. Total placer production aggregates to
133,000 ounces of gold. Even if we assume all of the gold from California Creek (300
ounces) and the Kenai River (100 ounces) was ohtained beyond Forest boundaries,
streams within the Forest still account for 99.6 percent of the total placer production.
Lode production aggregates to 27,941 ounces of gold and 9.045 ounces of silver.

SUMMARY

The history related above is used as the basis for defining important themes, people, and
engineering accomplishments or technological innovations as they relate to the history of
mining in the Tongass and Chugach National Forests. Eleven specific themes are
identified. Guidance is provided for identifying significant individuals and engineering or
technological accomplishments beyond those covered above.

Themes and Periods of Sienificance

Mining related themes and periods of significance for Alaska's two National Forests
include:

o Pre-contact Native mineral exploration and extraction (dates undetermined)

¢ Mineral exploration and extraction in the Juneau Mining District, 1870s-1944

e  Mineral exploration and extraction in the Tracy Arm-Fords Terror Wilderness /
Windham Bay Area, 1869-1940s

e Mineral exploration and extraction in Chichagof and Baranof Islands Area,

1870s-1942

Mineral exploration and extraction in the Stikine area. 1900-1930s

Mineral exploration and extraction in the Ketchikan Mining District, 1867-1950s

Gold mining in Prince William Sound, 1880s-1920s

Copper mining in Prince William Sound, 1890s-1920s

Russian and early American gold prospecting on the Kenai Peninsula, 1850s-

1890s

Kenai Peninsula and Turnagain Arm Gold Rush; 1895-1898

e Post-gold rush mining activities on the Kenai Peninsula and Turnagain Arm,
1900-1940s

- @ @ @

Properties nssociated with the first theme may or may not be identified within one or both
Forests in the future. None have been definitively recorded to date, thus the lack of a
specified period of significance. The rest of the themes are organized by region as they
were presented in this chapter to reflect current geographically delincated reporting units
used by economic geologists and minerals specialists.
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Periods of significance [ollow directly from the dates when prospeécting and mining
activities are known to have occurred within each region. Because a variety of minerals
were exploited throughout the Tongass National Forest and a number of mines produced
a variety of those minerals, it seemed reasonable not to attempt a breakdown by targeted
commodity. In contrast, there is a clearer spatial break between gold and copper mines in
Prince William Sound and the Copper River Delta (although the “copper mines™ also
typically produced gold and sometimes silver). Productive gold mines are confined to the
northern Sound excepting the McKinley Lake Mine on the Copper River Delta. Mines at
which copper was the principal targeted commodity are sitvated south of the gold mines.

Whether or not evidence for Russian mining activities or sites that reflect the earliest
American efforts on the Kenai Peninsula exist and can be recognized for what they are
remains 1o be seen. Should such properties be discovered, however, they would be
important touchstones to some of the earliest documented mining efforts in Alaska. Thus,
a separale theme was defined for such properties. Properties associated with the
Turnagain Arm Gold Rush will reflect placer mining exclusively whereas those
associated with post-gold rush operations will be associated with both placer and lode
gold mining.

Significant Individuals

Various individuals were identified in the preceding discussions as having been
associated with the mining industry throughout the regions under consideration. Some of
these people are regarded as having played a significant role in the development of that
industry. Others are significant for their association with other aspects of American
history such as finance or commerce, which are related but distinct from mining per se. It
is nol possible to compile a complete list of significant individuals who might have direct
associations with mining properties throughout Alaska’s National Forests because that
information is not available in the published literature. People that were of national or
international renown are relatively apparent. The international financiers and caprains of
industry {robber barons to some) Bernard Baruch, J.P. Morgan, the Rothchilds, and the
Guggenheims spring instantly to mind. But muoch more historical research than is
currently available would need to be done in order to identify many of the people whose
accomplishments were at the state or local level.

It is possible, however, to list some candidates and to direct the reader to sources where
additional research may be initiated. Chapter 6 provides guidance on how 1o recognize
truly significant individuals, document their accomplishments, and decide whether or not
they had an important and direct association with a given mining property. Evaluators
assessing a specific mining property are advised to first identify people known (o have
been associated with the property and then to research those people to determine whether
they meet the guite stringent requirements. for true significance laid out in National
Register Bulletin 32, Guidelines for Evaluating and Documenting Properties Associated
with Significant Persons (Boland p.d.).
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In 1997 the Alaska Mining Hall of Fame Foundation was established and six men who
had already been inducted into the National Mining Hall of Fame were seleécted as
“charter inductees™ to the Alaska Mining Hall of Fame (Hawley 1998). Three of these
men worked in the regions that compnise Alaska’s National Forests. They include John
Treadwell and Frederick Worthen Bradley, both associated with the Juneau Gold Belt,
and Stephen Birch who is associated with the Copper River Delta because of his efforts at
railroad construction there related 1o the Kennecott Mines.

In 1998, the Foundation concentrated on individuals associated with mining in the
Alaskan Interior including Howard Franklin who also worked in Southeast. The
following year they inducted four men involved in the discovery of the Juneau gold
mines—Kawa.¢e, George Pilz, Richard Harris and Joe Juneau—along with innovative
engineers Bartlett Thane, and Livingston Wemneke. A subsequent inductee to the Alaska
Mining Hall of Fame with ties to the Chugach National Forest is Wesley Earl Dunkle, an
innovative mining geologist and developer who warked in Prince William Sound at the
Beatson Mine as well as at the Kennecott Mines for the Guggenheims (among his
numerous other mining ventures). In 2001 Benjamin Duane Stewart, a long-time
Territorial Commissioner of Mines with ties to Juneau, also was inducted.

Over 100 men and women have been nominated to the Alaska Mining Hall of Fame,
Thus far just the earliest and most well known individuals have actually been inducted,
but muny of the nominees likely would be considered significant individuals. Charles
(Chuck) Hawley, who chairs the Alaska Mining Hall of Fame Foundation’s honors
committee, and Rolfe Buzzell with the OHA suggested some possible candidates from
the regions under consideration; additional possibilities were identified in sources used to
prepare the history related above. Mr. Hawley suggested that as a general rule the original
locator of an important mine should be considered significant if he or she also was
instrumental in later promotion or development efforts at that mine. Later promoters and
developers of important producers also might qualify if their efforts were substantial and
important aspects of the mines™ productive success.

For the Juneau Gold Belt, individuals to consider include Pierre “French Pete™ Erussard,
the discoverer of the Paris lode (part of the Treadwell mines complex). Bill Mecham (an
important early prospector), and the partnership of Campbell. Coons and Harkrader, the
most successful small placer operators in the region, among many others. For the
Windham Bay Area. Mix Silva and Alexandre “"Buck™ Choquette, both of whom who
were very éarly prospectors, and Herman Trip, who was associated with the Surmdum
Chiel Mine are possible candidates. The developer of the Chichagef Mine is another
possibility as are the discoverers and developers of major producers in the Ketchikan
Mining District. DeArmond (1980) provides a listing with brief hibliographies of 300
people associated in one way or another with the establishment of Juncau as a mining
center. Another source for biographical information on Alaska gold rush pioneers of the
Juneau-Douglas area is Darlin and Ruottsala (1998). Some of these people may quality as
significant individuadls. Broader coverage is provided by Redmond (1989) and Roppel
(1991). both of whom discuss individuals associated with the mining industry throughout
Southeast.
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In addition to the Guggenheims, other potentially significant individuals associated with
Prince William Sound are prospectors Peder Johnson and John Bremner, A.K. Beatson
(who developed the region’s most important muine, which is named for him). M.O.
Gladhaugh (who discovered the Ellamar Mine), W.A. Dickey (associated with the Rua
Cove and Threeman Mines), H.E. “Red” Ellis (discoverer of the CLiff and Midas Mines),
D.G. and Mary G. Debney (both associated with the Midas Mine), and Helen van
DeCamp (who was associated with the Latouche Island Mines). The McKinley Lake
Mine in the Copper River Delta area has been determined eligible for National Register
listing under criterion B for its association with a prominent Cordova physician.
businessman and politician, Dr, Will Chase. For Prince William Sound and the Copper
River Delta, the best general reference for potentially important people is Letheoe and
Lethcoe (1994).

Persons important 1o the mining history of the Kenai Peninsula and Turnagain Arm
include the Mathison and Carlson families, Charlie Herron who promoted dredging on
Sixmile Creek, Robert Hatcher, John Gilpatrick, John Hirshey, Charles G. Hubbard,
Frank P. Skeen and his partner John Lechner, Simon (Sam) Wible who pioneered
hydraulic mining on Crow Creek and on the Kenai Peninsula, and Nels. O. Anderson the
general manager of the Canyon Creek Development Corporation and the architect of the
highly ambitious though ultimately unsuccesstul effort to.dam Canyon Creek in the
1910s and 1920s. Barry (1997) is the most comprehensive source for the Kenai
Peninsula. Two individuals who lived on the Kenai Peninsula also wrote autobiographies
that contain information about their numerous acquaintances. One wis a miner, Albert
Weldon Morgan; his autobiography was edited by Buzzell (1994b). The other was
Dennie D. McCart who starfed out as a miner working out of Hope and subsequently
established the first truck line to run between Hope and Seward (McCart 1983).

Engineering and Technology

Information on significant engineering or technological applications and innevations
throughout the regions considered came principally from the author’s discussions with
Ken Maas (Tongass National Forest), David Stone (Alaska Electric Light & Power
Company of Juneau), and Logan Hovis (National Park Service). Conceivably, additional
examples are mentioned in the descriptions of individual mines published by the BOM
and BEM as part of the minerals assessment for the Tongass National Forest. To a lesser
extent (because the available descriptions are very much abbreviated compared to those
available for the Tongass), additional innovations may be identified in the minerals
studies for the Chugach National Forest as well.

The most obvious, significant engineering accomplishments in Southeast were the
sophisticated production systems developed at the three major Junean area mines
(Treadwell complex. Alaska Gastineau, and A-I) for the extraction of gold from
extremely low grade ore. Southeast also was the scene of & number of “firsts” including
the first recorded mining claim in Alaska for the Copper Queen prospect on Prince of
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Wales Island. Alaska’s first lode gold mine and the site of Alaska’s first stamp mill at the
Stewart Mine in Silver Bay near Sitka, and the adoption of flotation for concentrating
copper at the Salt Chuck Mine. The Kensington Mine in the Juneau Gold Belt had the
first locomotive to be used al an Alaskan mine. The first use of a diesel engine also
accurred in the Juneau Gold Belt. at the Jualin Mine.

Southeast also contained the only smelters ever established in Alaska. in Hadley and
Coppermount on Prince of Wales Island. The Riverside Mine near Hyder is Alaska’s only
tungsten mine; and the Ross-Adams Mine on Prince of Wales Island is the state’s only
uranium mine. The only known Chilean mill in Southeast was at the Jensen Ming in the
Windham Bay area. (Chilean mills are more common in the regions that comprise the
Chugach National Forest.) Finally, it may be noted that use of the cyanide leaching
technique is rare throughout both Forests; thus its use at the Hirshey-Lucky Strike Mine
is remarkable.
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CHAPTER 5. PROPERTY TYPES

“The wdenrification af historic contexis shindd emphasize thase contexts assoctated with
extant historic properties: likely 10, be encountered during field survevs.™ (Noble and
Spude 1992)

A highly important step in identifying properties worthy of preservation efforts is
development of a classification scheme for defining those properties in the field. In this
chapter, basic property types are distinguished from specific property types and their
constituent features (components, attributes or €lements) and artifacts. The chapter
begins with a consideration of terminology employed by the cultural resource community
contrasted with that used by miners and miining specialists for basic property Lypes.
Mining technologies used in Alaska are described next. Then current mining inventories
are reviewed, with an emphasis on recorded artributes (that is, the types of features
dctually observed in the Leld). Finally, a typology of specific mining properties is
proposed.

BASIC PROPERTY TYPES

In Chapter 1, the five basic property types that may be eligible for National Register
listing are identified: sites, buildings, structures, districts and ghjects. This is a litany so
familiar to archacologists and other cultural resource specialists that they sometimes fail
to realize that “laymen™ and members of other professions (like miners and numng
specialists) may use some of these terms very differently, These five basic property types
are defined as follows in guidance issued by the National Park Service (National Register
Bulletin 15: TV, 1995). National Register Bulletin 16A (How to Complere the National
Register Nomination Form) and Seifert (2000) (National Register Bulletin: Defining
Boundaries for National Regisrer Properties) provide explicit guidance on defining
boundarics forall five property types.

Site. A site is the location of a significant event, a prehistoric or historic occupation or
activity, ‘or a building or stwructure, whether standing, ruined. or vanished, where the
location itself possesses historic, cultural, or archacological value regardless of the value
of the existing structure. The Halleck Island Prospect, considered in the pilot field study
reported in companion Volume II to this historic context, is an example of an

archaeological site as is the Mahoney Mine described by Mobley (2001).

Building. A building, such as a house, barn, church, hotel, or similar construction, is
created principally to shelter any form of human activity. “Building”™ may also be used to
refer 1o a historicully and functionally related unit, such as a courthouse and jail or a
house and barm. ... Tf a building has lost any of its basic structural elements, it is usually
considered a “ruin” and is calegorized as a site, The standing eabins at Mull Claims
described in Volume I are buildings, 1f it retained roof and walls; a construction that
housed milling equipment would be classed as a building in National Register parlance;
if it had collapsed. it would be regarded as a site (or as one component of a site or
district).
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Structure. The term “structure”™ 18 used to distinguish from buildings those functional
constructions made usually for purposes other than creating human shelter. ... If a
structure  has lost its historic configuration or pattern of organization through
deterioration or demolition, it 1s usually considered a4 “ruin™ and is categorized as a site.
... Examples of structures include ... aircraft ... automobile ... boats and ships ... bridge
....cairn ...canal ... dam ... earthwork ... highway ... irrigation system ... railroad grade
.. trolley car ... tunnel ... " Mining structures would include headframes, hoists,
engines, stamp mills and other large equipment unless they were in ruins, in which case
they would be components of an archaeological site or district.

District. A district possesses a significant concentration, linkage, or continuity of sites,
buildings, structures, or objects united historically or aesthetically by plan or physical
development. Mobley (2001) identifies the related Sealevel, Goo Goo and Gold Banner
mines as a historic district. As discussed in Volume I1, the aggregated components of the
Salt Chuck Mine, hydroelectric facilities, mill operation and residential and other support
facilities are regarded as a districl. This distnict could logically be expanded to include
the spatially contiguous Rush and Brown Mine because the two were operated together
during a portion of the historic period. The Granite Mine and associated power,
processing and residential facilities also are described as a district in Volume I1. Because
the hydroelectric plant (and associated aqueduct and headgates) for the Granite Mine are
physically separated from the mine/mill/residential complex. this would be an example of
a discontinuous district. The ruins of the boomtown of Sunrise, its associated cemetery,
and nearby evidence for placer mining along Sixmile Creek on the Kenai Peninsula are
listed on the National Register as a historic district, The Kennecott Mines and associated
townsite and mill buildings in Wrangell-St. Elias National Park are described as a
historic district and listed as a National Historic Landmark.

In recent years, cultural resource specialists have addressed both designed and rural
historic landscapes, which are classed either as sites (if they are relatively small and
spatially discrete) or distriets (if they are large and spread out). Designed landscapes are
the creations of professional planners, designers, architects and the like: they do not
ordinarily pertain to mining properties. Rural historic landscapes, however, may well
pertain to some accumulations of mining properties. For purposes of the National
Register, a rural historic landscape is defined as, *“a geographical area that historically has
been used by people. or shaped or modified by human activity, occupancy, or
intervention, and that possesses a significant concentration, linkage, or continuity of
areas of land use, vegetation, buildings and structures, roads and waterways, and natural
features. ... Large acreage and proportionately simall number of buildings and structures
differentiate rural historic landscapes from other Kinds of historic properties”
(McClelland and others 1995). The National Register Bulletin developed to provide
guidance for evaluating rural historic landscapes by McClelland and others (1995)
focuses primarily on agricultural properties. The guidance makes it clear, however, that
landscapes resulting from historic mining enterprises also may fall into this special kind
of site or, more commonly, district.
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Object. The term “object” is used to distinguish from buildings and structures those
constructions that are primarily artistic in nature or are relatively small in scale and
simply constructed., Although it may be, by nature or design, movable, an object is
associated with a specific setting or environment. ... Examples of objects include ...
boundary marker ... milepost ... monument ... sculpture ..." A mining claim marker
likely should be classed as an object. Conceivably. smaller pieces of mining equipment
also might be classed as objects.

The two most problematic terms are “site” and “district,” both of which are used very
differently in mining parlance, To put this consideration of mining terminology in
perspective, additional consideration of mining law s required.

The major Federal law governing locatable minerals is the Mining Law of
1872 (May 10, 1872), as amended (30 U.S.C, 22-54). This law provides
citizens of the United States the opportunity to explore for, discover, and
purchase certain valuable mineral deposits on those Federal lands that
remain open for that purpose. These minerals include metallic minerals
and certain nonmetallic minerals. The law also sets general standards and
guidelines for claiming the possessory rights to valoable minerals
discovered during exploration. Other provisions provide for the enactment
of State laws that are consistent with Federal law. Therefore, most States
have enacted laws that prescribe the manner of locating and recording
mining claims. tunnel sites, and mill sites on Federal lands within their
boundaries. ...

The Mining Law of 1872, as amended, has five elements: (1) discovery of
a valuable mineral deposit, (2) location of mining claims and sites, (3)
recordation of mining claims and sites, (4) maintenance (annual
work/surface management) of mining claims and sites, and (5) mineral
patents. (U.S. Department of the Interior Bureau of Land Management
1996).

Individuals (including corporations, which the Government considers 10 have the same
standing as individuals) wishing to file mining claims must demonstrate a “reasonable
prospect of selling minerals from a claim or group of claims (ibid). A mining claim is a
“a particular parcel of Federal land ... for which an individual has asserted a right of
possession. The right 1s restricted 1o the extraction and development of a mineral deposit”
(ibid). That is; title to the land is retained by the Federal Government unless the claim is
patented. As noted in preceding chapters, there are two types of mining claims, lode and
placer, and there are two other tvpes of mineral entries. mill sites and tunnel sites. Mill
sites must be located on non-mineral land; their purpose is to support mining operations.
Tunnel sites refer to situations where a tunnel is excavated either to develop a known ore
deposit or as a discovery mechanism. The important distinction here is that a claim may
only be filed if the claimant can demonstrate a reasonable expectation that the parcel
contains valuable minerals. Tunnels may be run to exploie {or buried mineral deposits
that miay of may not tarn out actually to be present. The preceding discussion
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demonstrates that the term “site” has a very specific meaning under mining law, and one
very different from that used by cultural resource specialisis.

A conscious effort has been made in this volume to use the term “mining property™ rather
than “mining site” to cover the full range of physical entities to be assessed for historic
significance. Tt is recognized, of course. that many, if not most, of these properties have
deteriorated to the point where they are properly identilied as “sites™ as that term is used
by the cultural resources community, or as sites combined to form “districts.” This
chapter is devoted to a consideration of specific types of mining properties; these will
include both mill sites and tunnels among a host of additional, functionally distinct
property types.

Let us briefly discuss the term “district” before tuming to a consideration of mining
technology. (Also refer to discussion in Chapter 1.) Miners frequently formed their own
“mining districts.” These kinds of mining districts, organized by often isolated, mining
communities, were quasi-political entities created as a form of self-government. These
geopolitical entities, a number of which were mentioned in Chapter 4, drew up their own
laws and mining regulations (similar to incorporation of a new town).

Economic geologists and mining engineers also identify “mining districts,” but they use
the term in a geographic sense that may or may not be coincident with miners’
geopolitical districts. In Alaska several geographic mining district calegorizations have
been developed (for example Ransome and Kerns 1954, Cobb 1973, DGGS 1993) (refer
to Figure 4). While similar, district names and boundaries do not always correspond
entirely when geographic schemes are compared. It is important for researchers to
understand that the highly useful mining “district” studies published jointly by the BLM
and BOM for Southeast use simplified regional breakdowns variously labeled districts or
areas (refer to Figure 3),

The term district, as used by cultural resource specialists, will ordinarily identify much
smaller entities than those defined either by miners or economic geologists. A simple way
to think about these differing usages 18 to consider Prince Wilham Sound where for
example, gold miners established first the Prince William Sound Mining District and
later, the Valdez Mining District (among others), both of which encompassed portions of
just the northern Sound. But some economic geologists lump the entire Sound plus the
Copper River Delta into a single mining district encompassing an estimated 4 million
acres or over 6,000 square miles (DGGS 1993). The BLLM (n.d.) combines the Sound and
northeastern Kenai Peninsula into a single, even larger district roughly coincident with
the entire 8,750-square-mile Chugach National Forest,

In marked contrast, the historic mining districts identified by cultural resource specialists
and others concerned with heritage preservation will typically include no more than a
series of adjacent claims, workings and associated residential areas, or the boomtowns
that sprang up during rushes. For example, the Sunrise City Historic DiStrict, which wis
listed on the National Register in 1997, includes the old townsite, the nearby cemetery.
and more widely distributed historic sites and ¢ncompasses an estimated 45 acres. The
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Kennecolt Mines National Historic Landmark, arguably the most important historic
mining property in Alaska, is considerably larger, encompassing an estimated 16,800
acres (26.25 square miles), and includes the Kennicott townsite, the mill and other
support facilities, and several individual mines. Gilbert and others (2001:3) describe the
historic district as being 7,700 acres in extent or just 12 square miles, but this figure does
not correspond with their map. Either way, even this extensive national historic landmark
is nowhere near the size of a geopolitical or geographically defined mining district.
Rationale for defining historic mining districts of a meaningful and manageable size are
discussed below and in Chapter 7.

MINING TECHNOLOGY

The following discussion relies heavily on Saleeby (2000:21-64), who has compiled a
comprehensive description of mining technologies employed in Alaska, and on Noble
and Spude (1992). Another useful reference is Anaromy of a Mine published by the Forest
Service in a revised edition in 1995 (USDA Forest Service 1995). Saleeby (20000) follows
Purington (1905) and Wimmler (1927} in describing placer mining techniques. The
former is a USGS publication; the latter was prepared by the BOM. Logan Hovis, with
the National Park Service - Alaska Region also provided a number of personal
communications cited by Saleeby (2000) regarding historic placer mining technology and
practices. USGS personnel (Brooks and later Smith) authored numerous useful
Professional Papers and Bulletins beginning m 1901 and 1902, respectively. Additional
LISGS and later BOM personnel also produced similar reports over the course of the next
several decades.

Saleeby (2000) also found the Annwal Reports of the Territorial Mining Inspector, which
began to appear in 1912, valuable sources along with Peele’s (1918, revised 1927 and
1941) Mining Engineer’s Handbook. The Handbook of Mineral Dressing (1927, revised
1945) and the Elements of Ore Dressing (1951) by Arthur F. Taggart also were called to
the author’s attention as valuable resources (Logan Hovis, personal communication
2001). Appendix E provides illustrations of some of the various mining techniques and
mining equipment discussed below. These are referenced below as Images E-| through
E-31.

Alaskan mining technology was largely derived from methods initially developed
elsewhere, but those methods sometimes had to be modified in consideration of Alaskan
climate and other conditions including the high cost of labor and transportation due to a
lack of infrastructure and small to non-existent permanent population base. Different
minerals required different extraction methods. This discussion emphasizes the extraction
of gold and copper. For gold, the primary distinction among extraction methods has to do
with the source in which the ore was found. Lode gold occurs in a rock matrix and it is
extracted using a variety of hard rock mining techniques. Placer or free gold has
weathered or eroded from the parent rock and iS5 concentrated in alluvial sediments such
as sands and gravels i streambeds, in adjacent terraces and benches, or in beach sands.
Free gold particles can range in size from large nuggels to extremely tiny flecks

Provepedts ad Prodicers e | Mireh 20002
Higtorie Conteal [ Miting Propertics MLEFA Jabi Ny, LSEYA-EISFS00 F 000



Chagiter 5, Property Types

sometimes called “colors” or gold dust. Placer mining techniques differ sharply from
those used to extract lode gold.

Irrespective of the nature of the mineral deposit, mining activities oceur during four
phases: prospecting, exploration, development, and exploitation. Prospecting equates
with searching for minerals and may or may not result in their being found. Exploration
occurs after a deposit has been located and involves efforts to better understand its extent.
Mineral deposits proven to have worth during exploration may subsequently be
developed. Facilities may be installed, and openings to better access the deposits may be
excavated for example. Exploitation follows devélopment and refers to actual extraction,
processing, and eventual sale of the targeted commodities.

Prospecting and Exploring for Placer and Lode Gold Deposits

The very earliest gold seekers in Alaska were independent prospectors who searched for
placer deposits using just hand tools including picks, shovels and gold pans (Images E-1
through 2). Their efforts often encompassed all four mining phases when they made a
strike, That is, they searched for free gold by panning or vsing primitive implements
including rockers and other types of sluice boxes (Images E-3 through 5), then further
explored, developed and exploited the find with shovels and picks with which they
excavated test pits, trenches, shafts and drifts into shallow (less than 10-foot) gravel
deposits. In moist or deep sediments, drill holes were also employed. Later, however,
extensive exploration, devélopment and exploitation of profitable placer deposits often
was done by actual mining companies, which would purchase likely claims from the
original independent prospectors.

For independent prospectors and small mining companies alike, excavations like shafis
and trenches were preferred over drilling as more practical and less expensive. Even
mioist gravels could be excavated with shafis if wooden cribbing could be obtained. Or
excavations could be undertaken when the ground was frozen, in which case no cribbing
was necessary. Excavating frozen gravels required the use of a portable boiler (4 to 6
horsepower) usually mounted on a sled or skids, steam pipes and hoses, and a hand
windlass to haul the gravel to the surface as the shaft was excavated. A typical
exploratory shaft measured 4 by 6 feet on a side and was perhaps 8 feet in depth.

When it was necessary to drill as a means of exploration, typically hand-operated churn
drills were employed, powered by several men and a horse. The necessary equipment
included casings, drills, poles and a platform. Drills also could be powered with steam or
gasoline engines. Equipment included a derrick with cables to suspend the drilling and
pumping equipment. Whether obtained using hand or engine powered drilling equipment,
the sample was tested by panning or rocking. After about 1927, drilling for placer
exploration was almost all done with steam or gasoline powered equipment.

Prospectors interested in lode gold deposits often searched first for placer deposits
(looking for “colors™ by panning at creck mouths, for example), then traced them back to
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the hard rock source. Or they searched for quartz veins or other likely lithologic sources
along ridge tops. Where bedrock was not exposed on the surface, they commonly dug
shallow, hand trenches 1o determine the location and orientation of the rock; less
commonly drilling was employed. If testing of the rock was required, pneumatic drills
were emploved or dynamite was used to blast off chunks of rock. Various excavations
into the rock itself also might be required in more advanced exploration and development
of the ore body. These methods are the same as those used for development and
exploitation and are described below.

Development and Exploitation of Placer Deposits

Development and exploitation of a placer deposit involves four steps: (1) excavating the
sediments (sands and gravels), (2) transporting the sediments for processing and gold
recovery. (3) processing the paydirt (recovering the gold), and (4) removal of the tailings
o make room for additional processing. Placer mining can be hy means of open cuts
(surface mining) or drifts (under-ground mining) depending on the nature of the deposits.
Prior to about the beginning of the twentieth century, placer mining (including
development and ‘exploration) was accomplished entirely with the hand methods
described above., From 1900 to the time of World War [, additional technologies were
added including: ground sluicing, booming, drift mining, hydraulicking, and dredging.

By the 1930s, bulldozers and draglines powered by diesel engines were being used o
haul sand and gravel in some areas, and portable centrifugal pumps also were employed
in some areas: Mobile (skid or track-mounted) washing and recovery plants and
sluiceplates also came into use prior o World War 11, but were pot used in all areas. In
fact, the older, less mechanized methods continued to be used in many areas, and by
miners with fewer resources, throughout the first half of the twentieth century. Placer
mining technology developed after the Second World War was extremely sophisticated
and little resembled the earlier methods and equipment. These new technologies, which
employed heavy equipment almost exclusively (Image E-6). began to be used in Alaska
in the 1960s, and thus are not yet historic.

Placer mining entails the removal and washing of large amounts of sediments and often
resulted historically in ex@ensive alterations to the landscape along worked drainages
(Image E-7). Thus, the remains of placer mining will often be understood as rural historic
landscapes large enough to be classed as districts rather than sites.

Open-cut Placer Mining

Shoveling-in is the term vsed 1o describe the most basic method of open-cut placer
mining. One or more men excavate a pit directly into a stream bank and shovel the
sediments directly into a sluice box (refer to Image E-5). The sediments in the sluice box
are washed. often using water that has been diverted upstream and transported in a ditch
or flume or via pipes of hoses. Shoveling-in works best with shallow deposits (no more
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than 5-6 feet) and a steep gradient so that the sluice box can be placed on bedrock at the
lower end of the paysireak.

There are many variants of sluice boxes, which are used both with hand processing and
more sophisticated methods like hydraulicking. Basically, a sluice box is an inclined
trough for washing and separating ore from the alluvium in which it occurs. The
separation is brought about by gravity. The lighter sands and gravels are lifted and
removed from the sluice by running water as the heavier gold particles settle to the
bottom of the sluice where they may be trapped behind riffles or slats, Prior to the 1930s,
standard sluice design in Alaska consisted of a series of lelescoping sections, each 12-
foot in length. To recover very fine gold, a device that is essentially a shallow sluice was
used in combination with the main sluice; this implement is called an “undercurrent.”
Another device consisting of heavy steel rails or flats and called a grizzly might be used
to connect an undercurrent with the main sluice: the grizzly caught large cobbles, thus
preventing them from entering the undercurrent,

In cases where severul feet of overburden overlie a paystreak, a trench may be excavated
to bedrock or at least below the paystreak if it is relatively shallow (6-8 feet) and water
diverted into the trench as a means to remove the gold-bearing sediments, which are then
washed in a sluice box at the lower end of the trench or sometimes along irregularities in
the hedrock. This method, which was sometimes used in conjunction with shoveling-in,
is called ground sluicing, It was necessary in some cases to use a dam to regulate stream
flow while ground sluicing. The process of impounding water to be released periodically
is called booming. Dams could be constructed of a combination of timbers, rock and mud
and might be associated with ditches and flumes (Image E-8).

When gold-bearing sediments had to be moved some distance prior to being washed,
various implements and devices were employed including buckets, wheelbarrows,
“stoneboats™ (runnerless sleds or skids), or even small mine cars on tracks. Hoists also
might be used or inclined runways constructed to position sluices at the proper grade;
sometimes sluice boxes were placed on trestles (refer to Image E-5). To increase
production, plows and horse drawn serapers could be employed to increase the volume of
sediments to be processed.

Once gold particles have been trapped in sluices and undercurrents, they are captured in a
process called “cleanup” in which liguid mercury, which amalgamates easily with gold
(and silver), was often employed. The water is turned out of the sluices and the amalgam
and any remaining alluvium (together termed the sluice concentrate) wre removed
carefully using whiskbrooms and small metal tools resembling dental picks to ensure
recovery of all the gold. Cleanup might be accomplished daily in a small shoveling-in
operation, and just once a season during a hydraulicking operation, especially if the
working season was short. '

The final process in placer mining where mercury has been employed, is to extract the
gold from the amalgam. This can be done by simply heating the amalgam on a clean iron
surface (a frying pan or scrap of sheet iron will suffice) until all the mercury, which
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becomes gaseous, is driven off. Heat can be supplied by an open fire, a forge, or a
furnace depending on the sophistication of the operation. The mercury fumes are toxic. A
safe method for heating the amalgam is 1o use a retort, which traps the fumes and cools
them until the mercury returns to its liguid form. The mercury can then be reused.

The use of power equipment for open-cut placer mining began (o supersede hand
methods just after the beginning of the twentieth century (although hand methods
continued to be used into the 1930s and 1940s by very small operators). Equipment
mcluded mechanical excavators like power scrapers and power shovels along with power
hoists and derricks. Actual washing plants were established and aerial cableways and
draglines (or dryland dredges) were used for excavation and transport of the gold. Some
of these machines were equipped with internal combustion engines. Scrapers, hoists and
cableways were powered by means of boilers or stationary steam engines.

“Drift” Placer Mining

“Drift” is a term commonly associated with lode mining and refers to a horizontal
underground passage that follows a vein of ore. Deeply buried, gold-bearing placer
deposits also were extracted in a similar fashion in some cases, for example in bench
gravels. Commonly this involved excavation into frozen deposits. The excavated gravels
were stockpiled during the winter, then sluiced in summer when flowing water was
available. Drift mining could be done on a small scale using just a pick and shovel or
with power equipment. Possible evidence for drift mining along Canyon Creek on the

Kenai Peninsula is reported by Buzzell and McMahan (1986:39).

Hydraulic Placer Mining

As the name implies, hydraulic mining was accomplished using water under pressure o
excavate and wash placer deposits. Water was diverted from streams or captured and
stored in reservoirs, then transported via ditehes, flumes or pipes to a spot above the
targeted placer deposit. From there the water was directed at the deposit through large
nozzles (Image E-9). These nozzles are typically referred 1o by their trade names: giant or
monitor. They come in varying sizes (from 1 1o 10 inches in diameter), from small, hand
held implements to large nozzles that had to be securely bolied onto bedrock. A
continuous supply of water with sufficient head is a prérequisite for successful hydraulic
mining or “hydraulicking.” The water stream is used to loosen and transport the placer
sediments to the sluices, and then to force the sediments through the sluices. Water under
pressure also was used to remove and stack tailings as they accumulated below the
sluices, In cases where sediments included boulders (too large to be moved by water
pressure), derricks and winches were employed: sometimes the boulders were transported
on “stoneboats.” Depending on the situation, hydraulic elevators might be required to lifi
loosened sediments into the sluice boxes.
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Hydraulic mining was invented in California in 1852 and reportedly was introduced to
Alaska around the turn of the century. Most operations were relatively small and operated
by just a few miners, althongh more elaborate operations did occur, It was not until after
World War 11 that bulldozers began to be employed commonly for the initial excavations,
followed by hydraulic sluicing. Even the small operations, however, could result in
massive earthmoving. Within Alaska’s National Forests, hydraulic mining was important
in the Silver Bow Basin near Juneau and on the Kenai Peninsula after the Turnagain Arm
Gold Rush had ended.

Placer Mining with Dredges

Alaskan miners began experimenting with dredging around the turn of the century (Image
E-10). Bucketline dredges were most commonly used in Alaska for mining large, flat
deposits of low-grade sediments that contained few boulders. Because dredges must float,
they can be used only during the summer. Wooden hulled dredges were used initially and
replaced by steel-hulled pontoons in the 1930s. An artificial pond is created above the
targeted placer deposit. The dredge [loats on the pond and through its mining operations
causes the pond to move forward. A continuous line of buckets is employed (o excavate
placer deposits at the how and dump them into a hopper. The sediments are moved via a
chute to a trommel screen (Image E-11) and sprayed with water under high pressure (o
separate oul the smaller particles.

Typically the smaller particles are then sluiced and the amalgamation process is used to
recover the gold. In some dredging operations, devices called jigs were used in
conjunction with trommel screens and sluices. Jigs separate gold from sand and gravel by
pulsating water through a screen. Additional equipment that might be found on a dredge
includes amalgamator plates or tables, ball mills (deseribed below), retorts and furnaces.
After the gold has been recovered, the fine tailings are transported behind and away from
the dredge through tail sluices, The coarse tailings are dumped off the back of the dredge
using a conveyor belt; in this way the dredge and the pond on which it foats move
forward toward sediments waiting to be excavated. Steel cables and heavy timbers were
used as anchors and winches to maneuver the dredge.

Development and Exploitation of Lode Deposits

Gold and copper lode deposits were exploited in Alaska either by open pit or by
underground mining. In some operations the two methods were used in combination;
refer, for example, to the description of the Treadwell Mine in Chapter 4. An illustration
of an idealized underground mine with typical features is provided in Figure 18.

As the name implies, the open-pit method typically is used when targeted mineral
deposits occur relatively near the surface. The following discussion is taken from Salecby
(2000:32 citing Frenette 1982:124, 127). The method is also particularly applicable to the
exploitation of large, low-grade deposits because of lower costs and higher productivity
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compared to-an underground mine. Following various exploration activities 1o establish
the depth and extent of the ore body, the first step in open pit mining is to remove
overlying sediments and rock. The ore is then extracted by excavating narrow benches;
the benches may run as a spiral or be dug in levels with interconnecting ramps. Primitive
open pit mining was accomplished by hand or using animal-drawn or powered scrapers:
explosives may or may not have been employed. Typically, however, excavauon of the
ore was accomplished with explosives. Holes were drilled and filled with dynamite and
blasted. The broken up chunks of ore were removed from the growing pit using power
shovels or front-end loaders to load the materials into trucks, rail cars or conveyors
depending on the depth and configuration of the pit. One type of open-pit mine is a glory-
hole. Glory-holes typically are connected to underground workings of some sort. The ore
may be transported down below the glory-hole through a raise and then hoisted or carried
on a tram via rail cars to the surface via a shaft or adit (see discussion of terminology
below).

Underground mining is complicated and potentially much more dangerous than any of
the mining methods and techniques discussed above—dangerous to the original miners
and also to individuals interested in the historic values of mining properties. Only rarely
will it be possible for an investigator to view or cvaluate the historic importance of
underground workings. In order to understand the aboveground expressions of
underground mining, however, it is necessary to understand the entire enterprise.

Development of an underground mine requires consideration of the geology of the ore
body, how to gain access to it and how to break up the ore, how to ventilate the mine to
ensure breathable air belowground, sometimes how to keep water out of the workings,
and how to transport broken ore to the surface. In wet circumstances, open pit mines also
require periodic dewatering. Miners use a variety of terms for the kinds of holes that they
dig. In order to open a mine and thereby eventually gain access (o the buried ore body,
miners dig vertical or slanted shafts or horizontal adits and tunnels. The surface entrances
to shafts are called collars: the surface entrances to adits and tunnels are termed portals
(Tmage E-12). Drifts are horizontidl excavations that run parallel to the ore body or vein:
crosscuts also are horizontal and are driven perpendicular to a drift to intersect the ore
body. Raises ¢ontrast with shafts (which are dug from the surface to belowground) in that
typically, they are excavated upward vertically to connect a lower level with one above it
or with the surface.

Underground mines are tvpically excavated in levels (horizontal galleries). The cavity
created by ore removal is called a stope. To “stope out™ is to excavate a pocket of ore in 4
series of steps above and below a level. Depending on the matrix surrounding the ore
body and the consistency of the ore itself, stopes may or may nol require structural
support; in some cases, they may be produced by undercutting the ore and then making it
cave into the opening by blasting and, thereafter, allowing it to fall of its own weight.

The basic sequence employed in underground mine exploitation is the same as that vsed
in open-pil mining: drill and blast (o loosen or break up the ore, then haul it out of the
mine. Early lode mining was done by hand. Miners used hammers and rock drills (jacks)
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to make the holes for insertion of dynamite. After blasting, they used picks and shovels to
collect the chunks of ore and then transported the ore to the surface in a variety of
conveyances (muckers. ore cars, tracks and so forth) depending on depth and
configuration of the mine. Mechanical drills (powered by compressed air) were available
by 1869, but not all miners possessed them. Those that did, mstalled air compressors
(Image E-13) outside the mine and connected them to the drills with air lines. Broken up
ore was loaded into chutes, cars (on tracks) or convevors with hand shovels, power
shovels or power scrapers. Power scrapers were developed coincident with World War L.
Ore cars were hauled by hand, by horses or mules, or using locomotives, which were
introduced by the 1930s (Saleeby 2000:54).

“Rope haulage™ also was employed when ore. equipment or miners had o be transported
up a vertical shaft. In the late 1800 and carly 19008, hoisting wad accomplished using a
headframe erected over the mineshaft in conjunction with a cable, which passed over a
drum or sheave located at the top of the headframe, and windlass (hand operated winch)
or whim (horse powered winch) and an iron bucket. Headframes resembled gallows, and
were constructed of wood initially (Image E-14). Thereafter, they were made of steel or
concrete. Man and horsepower were eventoally replaced with steam, compressed air or
diesél or gasoline-powered motors, or in some cases electric lines with various power
sources, In addition to iron buckets, hoists were used to raise and lower cages for men
and equipment, ore cars and after the 1930s, sell dumping skips.

Transportation Systems

As discussed in Chapter 4, ore was often milled on-site, then transported some distance
for final processing. In Southeast and Princde William Sound. long-distance transport
typically was by sea. To move ore from the surface of the mine to the near-by mill,
Alaskan miners typically used roads or trails, rail lines (surface tramways), and aerial
tramways (Images E-15 through 17). Aerial tramways are of various types. but basically
consist of towers to support the track cables, cables. carriers attached to the cables, and a
motor (o power the system. Longer roads and trails, which could be dint surfaced, or
constructed vsing logs or milled wooden planks in wet areas (corduipy roads), also
served to haul supplies and men.

Transportation systems also figured importantly for entry into a mining region. Trails, for
example, the Chilkoot Trail (not within a National Forest), the route over the Valdez and
Klutina glaciers in Prince William Sound, or the Iditarod Trail from Seward to Nome,
were highly important aspects of mining history. Roads and trails, of course, also led to
shipping ports, as did the Copper River & Northwestern Railroad, which connected the
Kennecott Mines with Cordova on the Copper River Delta. Ore transport was
accomplished vusing boats and barges where possible (thus. it was desirdble for milling
facilities to be located close to tidewater). Docks, wharfs, piers and associated facilities
like warchouses may be included when enumerating mining related transportation
systems.
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Mineral Processing

After ore has been removed from the mine, it must be processed (dressed) to physically
separate the valuable minerals from the waste rock (sometimes termed gangue). The
wasle generated by processing 1s identified as failings. The distinction beiween waste
rock and tailings, however, is not always clear-cut. When ore was processed initially by
hand sorting (sometimes the case with copper mines), for example, the discarded rock is
typically termed waste rock rather than tailings even though it is the product of a
mechanical extraction process. The “concentration” of wvaluable minerals may then
require further refining in a smelter or refinery, for example, to extract silver and gold
from certain types of copper ore. During the initial processing, the ore is “upgraded™ and
reduced in bulk bul some waste rock remains. Subsequent smelting or refining is used to
extract the valuable minerals from this remaining waste rock.,

“Beneficiation,” “milling,” and “concentrating” tend 1o be used interchangeably. Euch
term has both general and specific definitions. Noble and Spude (1992) explain that,
“Beneficiation, in its strictest form, includes every phase of upgrading mineral value,
from the mine face to the refinery product. However, in its common use, the meaning of
beneficiation is restricted to the processing of ore in a mill or concentrator, or otherwise
preparing the ore for refining.” In the discussion that follows, the initial processing stage
is. termed “concentrating” or “milling” and the facilities are called “mills” or
“concentrators,” The buildings that housed milling or concentrating equipment also are
termed mill (buildings) or concentrator (buildings). Mills frequently were augmented by
assay offices where the percentage of valuable mineral in the final mill concentrate could
be determined (Image E-18).

Milling is most profitably accomplished as close to the mine as possible because of costs
involved in transporting heavy. bulk ore for any distance. In Southeast and Prince
William Sound, mills also were located as close 1o lidewater as possible to facilitate
shipment of concentrates to distant smelters, Mills were often constructed on hill slopes
in order (o make use of gravity feed of ore and water as part of the process. In Alaska,
mills typically were powered with water, steam, or internal combustion engines in self-
contained, on-site facilities. Early Alaskan mills often were powered with Pelton water
wheels: the rotary motion created using these wheels would be transferred to the mill via
a line shaft (Images E-19 through 22) Pelton wheels were replaced. or used in
combination with steam or diesel engines when water supplies and pressure were
insufficient to support the operations (Image E-23).

Equipment used in the milling process vaned depending on the mineral to be extracted
and its chemical composition, but might include grinding and crushing machines and
concentration tables. Individual milling processes are typically depicted as flowsheets.
Each stage in the milling process addresses ore particles that fall within specific size
ranges or specific gravity ranges. Therefore, screens (including grizzlies for large chunks)
were used to sort matenals larger than 1.5 nullimeters, and machines called “classifiers”™
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were used to sort smaller particles (Saleeby 2000:57 citing Peele 1918:1658). There are
many types of classifiers, but they usually contain water tanks.

Stage 1. Crushing: Ore is crushed in the first stage of the milling procéss. The industry
standard for this purpose during the late 1800s were “jaw crushers” and “stamp mills”
(Images E-24 through 27). The use of arrastras is reported as well. There were a variety
of jaw crushers along with gyratory crushers, cone crushers, and crushing rolls. Cone
crushers became the industry standard at copper mines in the 1930s.

Stamps are heavy implements attached to a camshaft: typically they are used in groups of
five. They are allowed to fall sequentially within a mortar box to crush chunks of ore
(usually of a size less than 2 inches in diameter) that have been placed in the box. Some
ores were heated in a kiln prior to being stamped (Saleeby 2001:57 citing Hardesty
1988:40-41). Others were stamped in water. In either case, the object was to separate
large. free, metal particles from the matrix in which they occurred. Stamp mills were used
primarily to process high-grade (gold) ore: even for that purpose. they were relatively
inefficient, but continued to be used at some mines into the 1930s.

Free gold and silver could be recovered during the milling process using amalgamation.
In effect, this was the final concentration process for these minerals. Large copper tables
or plates where crushed ore mixed with water (termed “pulp’) was combined with
mercury. were employed for this purpose along with retort furnaces. Barrel or pan
amalgamation (Image E-28) was used as well, but was replaced by the 1890s when
cyanide-leaching techniques were introduced in some parts of Alaska.

Stage 2. Grinding: After ore has been crushed, the second stage in milling involves
‘grinding, which reduces the ore 10 “slime.” Typically crushed ore is transported 1o the
grinding portion of a mill on a conveyor or elevator. Early operations used Chilean or
Huntington mills for grinding: Chilean mills had round cast iron bases. The ore was
ground by heavy, wheel-like rollers that moved in a circular motion within the trough
formed by the base. Chilean mills were fairly common in the Chugach National Forest,
hut very rare in Southeast (Ken Maas, personal communication, 2001). Huntington mills
used rollers on vertical axles to grind the ore. Tube and ball mills had replaced both these
early grinding devices by 1910 or 1920. Tube and ball mills have large rotating
cylinders; the former contain flint pebbles, the latter have iron or steel balls (Image E-29).
In tube and ball mills, the ore is ground through contact with the rock or metal particles
as the cylinders rotate. Whatever type of grinding device was employed, the ore would be
classified after it was ground, and too-large particles sent back for regrinding, while the
slime went on to the next stage in the milling process.

Stage 3. Final Concentration: The third milling stage results in the targeted mineral being
separated from the gangue as thoroughly as possible by mechanical means. Final
concentration was achieved by gravity (most common), flotation, or leaching (least
common). Gravity concentration is the simplest and oldest method employed for this
purpose: this method is based on the fact that targeted minerals and gangue have different
specific gravities. There are a number of gravity concentration devices, which differ
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depending on the sizes of the particles to be separated. They include jigs (which treat
particles from 50-1 millimeters), shaking tables (Wilfley [Image E-30] and Deister tables)
(2.5 millimeters to fine sand, 0.12 millimeters), vanners (0.75 millimeters. 1o fine sand),
and round slime tables (0.12 millimeters o smallér, colloidal particles).

All gravity concentration processes use large quantities of water, which must eventually
be removed (called “dewatering) from the concentrated rmneral o complete the milling
process. Drying, filtration or draining, and thickening all were employed, with thickening
the most common techmque. Large, shallow tanks equipped with rotating arms with
blades (“thickeners”) were used to gradually skim clear water off the top of the tank and
force the suspended solids to settle to the bottom where they were swept toward a central
outlet. The result was a thickened pulp, which was then sent to a filtration device like a
rotary drum filter, and finally to a deying machine. The latter stages of this process also
pertain to flotation systems.

Flotation came into use as an important coneentration method between 1913 and 1916. Tt
was used for processing gold, silver, copper and lead. Flotation was used initially in
combination with gravity concentration at copper mills, but soon became the major
process used by the industry. Concentration by flotation is accomplished in the following
manner. Pulp or slime is combined with water, appropriate reagents, and a small amount
of vil. Sulfide minerals are then separated from the host rock as a frothing machine
introduces air bubbles and froth forms on the surface of the flotation tank. The mineral
particles are attracted to the bubbles and cling to the oil in the froth while the gangue
remains in the water below. The froth with its mineral component is then skimmed off
and sent to a dewatering vat. Flotation devices differed in detail; one of the most popular
from 1910 until about 1930 was the Janney agitation-froth machine, which included an
agitation compartment with two froth-separation compartments. Typically a series of
these machines were used in tanderm along with one or two emulsifiers o remove the oils
(Image E-31).

Where gravity concentration or flotation was inapplicable. concentration might be
accomplished by leaching. This was uncommon throughout Alaska’s Forests, but cvanide
leaching was used at the Treadwell mines complex on Douglas Island near Juneau and at
the Hirshey-Lucky Strike Mine on the Kenai Peninsula. Both gold and silver can be
concentrated by leaching. Treatments are sumilar although the leaching solutions difter.
Cyanide of potassium or sodium is used with gold and silver. A number of leaching
agents are used with copper depending on the mineral composition of the ore. Sulfuric
acid is used for copper carbonates, sulfates, or oxides: ferric sulfate is used for copper
sulfides; and ammonia is used for native copper. Leaching involves a four-step process:
(1} crushing the ore, or in some cases oxidation and reduction to a soluble state; (2)
solution with the leaching agent; (3) separation of the mineral-bearing solution from the
leaching agent; and (4) precipitation of the metal.

The cyanide process was developed in the 1890s. The gold and/or silver ore'was initially

prepured using jaw or gyratory crushers; then ball, rod or tube mulls. A stamp mill was
employed at the Treadwell mining complex. Following classification and dewatering, the
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pulp was placed in a large tank (Pachuca Tank) with a dilute solution of cyanide of
potassium or sodium. The pulp may be stirred (agitated) mechanically or through the
injection of compressed air to promote dissolving of the metal, Then the pulp is filtered
(sometimes using a revolving drum) and the solution is drawn off with a vacuum puinp
allowing the concentrate 1o dry and fall off. Finally, the gold or silver is precipitated on
zine shavings or zine dust.

Typically. Alaskan mining operations relied on smelters in the Lower 48 or British
Columbia, but two short-lived smelting operations were established on Prince of Wales
Island several years after the turn of the century. These were located at Hadley on the
Kasaan Peninsula and Coppermount on Hetta Inlet; they remained in operation for just a
short time, 1905-1908 (Roppel 1991). Noble and Spude (1992) provide the following
description of smelters:

Smelters represent another type of beneficiation plant. A smelter may accept
high-grade ore directly from a mine or receive the concentrate from a mill for
further reduction by heat. The heat and fluxes of the smelting process removed
further impurities and upgraded the ore into a form known as matte. ... The
early plants used simple log-, charcoal-, or coal-fueled fires to melt ores into a
matte that was still not pure [45 percent copper matte according to Ken Maas,
personal communication, 2001], but rich enough in content to ship to refineries
and manufacturers.

The final step in mineral processing is refining, that is, converting metal into a state of
purity suitable for industrial use, manufacturing, or commercial exchange (Noble and
Spude 1992). After 1866, all gold and silver refining was accomplished at the United
States Mint or its branches and assay offices by order of Congress. Base metals like
copper typically were refined at the larger smelters (in British Columbia or Washington
state) where access 1o international markets was readily available. Refineries operated in
concert with smelters (Noble and Spude 1992).

MINING PROPERTY INVENTORIES

It should be readily apparent, even from the abbreviated and simplified description of
mining technologies supplied above, that a productive mining operation (or even a
property where extensive exploration and development took place), might be reflected on
the surface today by the remains of a bewildering set of attributes and features.
(Subsurfiace observations are precluded in the vast majority of cases by safety
constraints,) Mining equipment was varied and some was highly sophisticated or at least
complex. It is one thing to track down mining records, examine a flowsheet, and learn
that a 10-stamp mill was used initially, then superceded when flotation milling was
introduced al mining property X, and quite another to visit that property to determine
whether remnants of those processes still exist. This situation is compounded by the fact
that much mining equipment was intended to be portable and that some mining areas
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were subjected to multiple use episodes during which differing technologies may have
been employed and earlier remains disturbed or obliterated by later exploitation.

On the plus side. it is possible to obtain written records for many mining properties. Not
all prospectors might have bothered to file claims, but as holders of potentially valuable
commercial properties, miners and mining companies who proceeded to exploration,
develapment and exploitaton phases did, indeed, produce (1n some cases, voluminous)
records that document their enterprises. Likewise Territorial, USGS, and later BOM
inspectors also produced numerous reports that document historic mining endeavors.

To develop a meaningful typology of mining properties, it was important to determine
what kinds of properties had already been recorded within Alaska’s National Forests, and
how they had been described and classified-by mining specialists, and by cultural
fesources specialists. To that end records generated by the USBM and BLM during their
examination of potentially hazardous mining locations were examines, as was the AHRS
database.

Appendix C summarizes lindings of the miming specialists to iliustrate the range in
variability at the more substantial mining properties contained within the Forests. These
investigators selected mining properties  for investigation based on recorded
documentation that indicated there was some reason 1o suspect hazards might be present.
That is, they inspected properties reported (o contain potentially dangerous openings 1o
underground workings, buildings and structures that might now be in a deteriorated and
dangerous condition, mills where complex sullide ores were processed, and properties
where access/visitation was oceurring or likely to occur. Thus, they typically carefully
inspected the mining records prior to their field inspections (although they also
occasionally discovered theretofore unrecorded evidence of prospecting and exploration).

Terminology used in the BOM and BLM records typically follows the conventions and
usage detailed above, as do the archaeological site records for the most part. The latter,
however, tend to be less detailed and more likely to simply list “mining machinery™
iather than identifving specific pieces of equipment. In the Chugach National Forest, 137
mining propertics were inspected for physical and chemical hazards by the BOM and
BLM. One hundred and twenty-one of these records were reviewed and are tabulaled in
Appendix C. In the Tongass National Forest, 109 properties were inspected by the USBM
or BL:M; 91 of these records were available for review and are listed in Appendix C. Out
of this universe of 212 mines and substantial prospects. 40 have been recorded by
archaeologists and assigned AHRS numbers.

A total of 144 probable mining propertics with AHRS numbers were reviewed. These are
listed and briefly described in Appendix D. Forty of these properties are in the Chugach
National Forest. Sixty are in the Tongass National Forest; and 46 are near but beyond the
boundaries of the Tongass National Forest. The properties on the Chugach are a sample
obtained by guerying the AHRS database for records that contained the word mine or
mimng inone of several fields and jurisdiction listed as USFS. A similar sample was
obtained originally for the Tongass National Forest. This was subsequently expanded to
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include all recorded mining properties on that Forest plus the nearby properties when the
additional information was assembled and supplied by Ketchikan Zone Archaeologist
John Autrey. Some Tongass-area mining properties have been assigned AHRS numbers,
but the records are blank with the exception of locational information. These properties
are not included in Appendix D.

The majority of properties listed in Appendix D-are mines and prospects with boundaries
and descriptions not unlike those provided for the mines and prospects listed in
Appendix C. However, archacologists also have recorded mine-related residential and
commercial buildings, structures and sites. Within Forest boundaries, most of these are
isolated cabins or small mining camps. Roads and trails used (o access mines are included
as well in the Chugach listing as are ditches and other components of larger placer
mining operations. Several boomtowns have been recorded within the Tongass National
Forest, The majority of properties beyond the boundaries of the Tongass National Forest
are either residences (miners cabins or cottages) in Juneau or components of the large
Juneau area industrial mining complexes.

SPECIFIC MINING PROPERTIES, FEATURES AND ARTIFACTS

Al the most general level, mining related properties can be divided into four, functionally
distinct categories: (1) transportation routes used fo access mining areas or for long-
distance transport of ore, personnel and supplies. and associated origination and
termination areas; (2) prospects and mining operations: (3) mineral processing facilities,
which may or may not be in physical proximity to the mining operations; and (4) support
facilities including individual miners’ residences (cabins, bunkhouses, tent frames) or
small mining camps, more elaborate boormtowns with residential and commercial
establishments, and company towns with facilities similar to boomtowns but possibly
including more substantial and elaborate office and storage space and public facilities.

Transportation Routes and Associated Properties

Physical manifestations of wansportation routes will include roads and trails, possibly
improved in places (graded, buttressed, marked with cairns, planked and so forth), and
railroad grades (with associated remains such as tracks, ties, spikes, ballast and so forth).
It is known that such structures and features are present within Alaska’s National Forests.
Origination and termination points will be port towns for the most part; such properties
are less likely 1o be found on Forest Service land. Ports like Valdez, Cordova, Junecan and
s0 forth are currently oceupied municipalities today, and as such not within the Chugach
or Tongass National Forests although they may be surrounded by federally administered
lands. Portions of some of the smaller shipping ports like Hadley, Sumdum, and
Chichagof, may or may not extend within Forest boundaries; some are patented townsites
and therefore not under federal jurisdiction:
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Prospects and Mines

AS discussed above, there is general agreement among mining specialists and histonans
that, when successful, the entire mining enterprise consists of four phases: prespecting,
exploration, development, and exploitation (Salechy 2000). In the sirictest sense,
prospecting (defined as searching for minerals) will not result in physical, cultural
manifestations other than campsites, perhaps, which will not necessarily be identifiable as
mining-related. In practice, however, the noun “prospect” is widely used to refer to the
features that result from exploration (digging holes or chipping off chunks of rock or
drilling and the use of explosives in order to follow up on visual observations that suggest
the presence of precious or base metals) as well as development (excavation of tunnels,
shafts, and adits and installation of at least minor support facilities). When used in that
sense (as it 1s throughout this document), a simple prospect contrasts with a developed
prospect, which in turn, contrasts with a productive (exploited) mine. (A mineral
occurrence—as economic geologists and minerals specialists use that term—is an outcrop,
for example, where no cultural modification has occurred.)

As discussed in Chapter 4, some prospects were developed in anticipation of exploitation,
but for one reason or another never became productive. The demand for minerals
fluctuates in response 1o economic, political, industrial, and social conditions. For
minerals like copper, the world market was and continues to be of greater importance
than positive or negative local conditions (like improved transportation or labor
shortages). This is true today for gold as well, but was not as much of a Tactor at the
beginning of the twentieth century. Especially for copper, exploration might demonstrate
that a prospect contained valuable ore for example, but the price of the targeted
commodity might fall as development was taking place. thus precluding profitable
exploitation at that time. Such a developed prospect likely would be abandoned. at least
temporarily, and perhaps for good depending on a host of variables.

Prospects that never witnessed development will typically exhibit relatively shallow or
simple holes of some sort (pits, trenches, shafts, adits): possibly claim markers will be
present along with discarded tools. Developed prospects and productive mines will
contain an increasingly elaborate array of features, equipment, and artifacts. The lerm
“feature” is used here in its archaeological sense as a generic label for a wide variety of
cultural manifestations that do not qualify as buildings or structures; objects like small
picces of machinery are among these manifestations as are a variety of types of landscape
disturbance like test pits. Simple prospects. developed prospects and productive mines
can refer either to placer or lode deposits although they are more easily applied to the
Jatter.

Table 10 is adopted from Saleeby (2000:62) who summarizes the physical attributes or
elements an investigator can anticipate finding as reflections of the several methods of
placer minipg discussed above. Saleeby (2000:62) distinguishes among equipment and
structures, water diversion und supply features, and landscape disturbance {eatures.
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A number of the attributes associated with placer mining also will be found at lode mines
along with many others. Table 10 summarizes the features, equipment and machinery,
and smaller artifacts that may characterize the surface manifestanons of hard rock
prospects and mines. As discussed above, various combinations of attributes and
elements will tend to reflect different targeted commaodities, extraction methods, and time
periods. But there is considerable overlap, making development of a neat set of distinct
attributes for each nearly impossible to construct. All of the attributes or elements listed
in Tables 10 and 11 could be present throughout the Tongass and Chugach National
Forests, Placer mining, however, was much more common and widespread on the Kenai
Peninsula than in other parts of the Forests.

Table 10
Placer Mining Methods and Potentially Associated Cultural Remains
Equipment Water Diversion /| Landscape
Methods and Structures Supply Disturbance
Prospecting [ Tool scatter, hand or . Test pus; shafts, drill
Exploration churn drill, rocker holes
Open-cut Tool scanir, shovels, Diwches, Mumes; dams, Tailings piles, boulder

Hand Methods

picks, wheelbarrows,
buckets. plow, horse
scraper, cars on tracks,
sluice hoxes

groumd sluices

piles, mining pils

Open=cut
Power Equipment

All of the above, plus
boilers, power scrapers,
steam shovels.
bulldozers, derricks,
draglines, dry-fand
dredges

Ditches, MTumes, dams,
ground sluices

Tailings piles [possibly
segmented), bouldes
piles, mining pits

Prift Minjng

Tool scatter, shovels,
picks. wheelbarrows,
buckets, boilers,
headfrumes, whim,
windlass, stewm points,
self-dumping carrier

Ditches, Humes, dams,
ground sluices

All of the ahove, plus
shafis. adits, dnfts,
winter dumps

Hydraulic Mining

Tool scatter, shovels,
picks, wheelbarrows,
huckets. stonehoats;
hoists, derricks,
explisives

All of the above, plus

pressure box, pensiock,

pipeling, regulator,
hydraulic nozzle

Tailings piles, boulder
piles, washing pits

Bulldozer / All of the above, plus All of the above All of the above
~Hydraulie bulldozer
Dredging Dredge and assoviated Ditches, dams, ponds Symmetrical rows of

pais

tuilings

Source: Suleeby 2000632
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Mineral Processing Facilities

Table 11
Cultural Remains Associated with Lode Mines
Mining Hand Power Landscape
Phase Tools/Equipment Tools/Machinery Disturbance
Exploration picks pneumatic drills claim markers
shovels air Compressors pits
rock drills {(jacks) trenches
hammers - shallow shafts
explosives short adits
Development /| all of the above, all of the above, all of the above,
Exploitation plus plus plus
hand or horse-drawn | power scrapers open pits (spiral or
+ scrapers level-bench)
pipes front end-loaders waste rock dumps
cables trucks glory holes
windlasses rail cars adits/portals
iron buckets COnVeyors shafts/collars
ore cars power shovels tunnels/portals
skips locomotives stopes (if open to the
surface)
wheelbarrows headframes rail lines
F whims framways
generators piping
electric lines
hoists
pumps
| muckers

Table 12 enumerates attributes that may be expected at muneéral processing locales, that
is, mills, concentrators and smelters. As noted above, processing properties may. of may
not be located in proximity to mine workings. All of these elements can be expected
within the Forests.

Table 12
Mineral Processing Equipment and Machinery

Processing Stage

or Methods

Building /
Structure

Equipment /
Machinery

Al

Asay office

Pelton water whesl

I_'\"'u.tm: rock lirmpf.

Landscape Feature

Mill / Concentrator

Steam or diesel engine

“Tailings piles

Smelier

Power House
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Processing Stage
or Methods

Building /
Structure

Equipment /
Machinery

Landscape Feature

Crushing

Jaw crusher

Stamp mill

Gyrulory crusher

Cone crusher

Crushing roll

Kiln

Amalgamating 1ables /
plates

Retort furnmace

Barrel amalearmator

Grinding

Conveyor

Elevator

Chilean mill

Huntington mill

Tube mill.

Ball mill

Classifier

Gravity Concentration

Jig

Shaking table

Voanner

Round slime tahle

Luarge shallow tank

Rotary drum lilter

Drying machine

Leaching

Large tanks

Drum filter

Vacoum pump

Flotation

Flotaton tank

Frothing maching

Emulsifier

Dewialering val

Smelting

Furnace

Slag

Support Facilities

The simplest support facilities will be small residential buildings, cabins or tent frames,
which often are found near mine workings. Mining camps also will include residential
buildings or the ruins of such buildings including facilities for just a few people and
buildings (storage sheds, privies) can be expected as well. In some cases, office facilities
including an assay office may be present. All of these building types or their remains are
reported within the Forests.
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Townsites, whether boomtowns or company towns may be expected to include a
reasonably full complement of residential, commercial, and industrial facilities. At least &
few such abandoned property types may occur within the Forests today. The rermains of
Golden on the eastern side of Port Wells would be such a property. Ellamar and Latouche
also were Prince William Sound boomtowns that once were within the Chugach National
Forest;, today, however, they are in private ownership. Sunrise, Hope, and Seward on the
Kenai Peninsula also are near, but beyond the Chugach National Forest boundary. Mining
settlements and smaller mining camps within or proximal to the Tongass National Forest
include Amalga, Cohol, Comet Landing (Stewart City), Coppermount, Craig, Douglas,
Hadley, Hollis, Hyder (Portland City), Juneau, Ketchikan, Kimshan, Niblack, Sulzer,
Sumdum. Thane, Windham, and Wrangell. There are many others, some directly
proximal to the mines they served (refer to Heiner 1977 for a complete listing).

COMBINING PROPERTY TYPES

The simplest mining properties include isolated objects, structures, and features such as
mining claim markers, pieces of abandoned equipment. and exploratory pits and trenches.
with or without associated tool scatters (artifacts). The OHA database contains records of
a number of such manifestations. Isolated buildings and larger structures dlso are
possible, but except under exceptionally fortuitous circumstances, these are likely to be in
ruins, and thus more properly identified as archacological sites. The most common
examples are the remains of cabins and out buildings thought to be related to nearby mine
workings or prospects. The National Register bulletin on property definition cautions
against including elements that have lost integrity within property boundaries where that
can be avoided (Seifert 2000). The concept of integrity is taken up further in the
following chapter.

Simple prospects, developed prospeets, and productive mine workings are typically
recorded as archaeological sites. These can include evidence of mineral processing and
nearby support facilities along with the mine workings. When the physical attributes of
such developments are widely spaced or cover a fair amount of area, they are sometimes
identified as contiguous potentially National Register-eligible districts (for example,
Mobley's 2001 consideration of the Gold Standard Mine in the Ketchikan Mining
District). Boomtowns and company towns are usually extensive enough to warrant
designation as contiguous districts; Sunrise and Hope on the Kenai Peninsula are relevant
examples. Transportation routes (roads, trails, and railroads) are identified as structures,
sites or possibly non-contiguous districts 1n cases where just spatally separate segments
have been preserved.

Logical combinations of mining properties and their constituent elements into larger
districts, contiguous or non-contiguous, certainly is a possibility. The Last Chance Basm
in the Juneau area has been designated a historie district; it contains evidence for both
lode and placer mining along with a variety of support facilities (Gillette 1990). The
Bremner Historic District in Wrangell-St. Elias National Park and Preserve (White 2000)
is another example of a district that contains the remains of a number of both lode gold
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and placer mines scattered throughout a 20,000-acre landscape in a pass in the Chugach
Mountains. The Bremner Historic district, * ... superbly preserves a broad spectrum of
mining technologies and infrastructure, existing as standing structures, surface remains,
isolated artifacts, and archaeological sites ... [and] ... retains much of the fabric of a
smrall-scale mining landscape™ (White: 2000:1). This kind of district may be a reasonable
model for combining lode and placer mines along specific creeks on the Kenai Peninsula,
for example, or contemporaneous mines located near one another that targeted similar
commaodities elsewhere throughout the Foresis.

Noble and Spude (1992) provide several examples where identification of non-
contiguous districts may be appropriate. They mention mining properties that include
linear systems like long tramways, ditches and flumes. They note that in some systems,
ditches and flumes periodically empty into the streams they are tapping and pick up again
farther downstream. In such cases, the unaltered portions of the streams would not
necessarily be part of the district. Noble and Spude (1992) also suggest that a copper
mine. the tramway that transporied ore, and the several-mile-distant smelter to which the
tramway transported the ore might form a non-contiguous district if portions of the
tramway have been destroyed. Conceivably this example might pertain 0 mines near
Hadley or Coppermount. Other examples of non-contiguous districts would be spatially
discrete mines owned and operated by a single mining company, or several mines and the
single mill or smelter that served all of them.

One idea that has been discussed and is. in fact, recommended by Chambers Group and
Tetra Tech, Inc. (2001) for the Port Wells area in Prince William Sound is to define
historic districts {for possible National Register listing) based on the districts originally
organized by miners. As discussed in Chapter 1, to even evaluate this idea would require
a much better understanding of miner-organized districts throughout the Forests than is
currently available. Based on what is known, however, it would seem that these poorly
defined areas probably are much too large for use as National Register properties, even
assuming they were defined as non-contiguous districts. In the end, decisions about
combining properties into mullicumponcni archaeological sites, contiguous districts or
non-contiguous districts must take management considerations including jurisdiction into
account.

Before concluding this chapter, it may be instructive to mention one additional
concept—the multiple property listing. Multiple Property Documentation Forms are used
as cover documents that serve as the basis for evaluating the National Register eligibility
of related properties. A form may be used to nominate and register thematically-related
properties simultaneously, or to establish the registration requirements for properties that
may be nominated in the future, Individual nomination forims are prepared for each
property, but they need include only abbreviated consideration of the applicable historie
contex! and associated property types because this information is provided in the Multiple
Property Documentation Form. In effect, this historic context is an enlarged multiple
property documentation form and could be abstracted to create such a form if the Forest
Service wished to do so.
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SUMMARY

The intent of this chapter was 1o develop a classification scheme for use in defining
mining properties in the field. Basic property types include sites, buildings. structures.
districts (including landscapes), and objects as those terms are used in the NHPA.
Specific property types and their constituent features and artifacts are defined using
concepts and terminology that relates directly to mining technology. Mining activities
oceur in four phases: (1) prospecting (looking for minerals), (2) exploration (better
defining the extent of a mineral deposit once it has been locared), (3) development
(further exploration of the deposit and installation of infrastructure to facilitate
exploitation of the targeted commodity), and (4) exploitation (extraction, processing,
transport, and sale of the targeted commodity). The physical reflections of phases |
through 3 are called prospects. Properties that reflect phase 4 as well are called mines.
Lode mineral deposits occur in a rock matrix and are extracted vsing a variety of hard
rock mining techniques. Placer deposils occur in alluvial sediments, Placer and lode
prospecting and mining techniques differ markedly. Placer mining in Alaska's Forests
targeted gold deposits. Lode deposits exploited in the Forests included gold, copper,
silver, lead, zine, palladium, tungsten, and gypsum,

Mining specialists and archaeologists have recorded a variety of mining properties
throughout the Chugach and Tongass National Forests. These can be classed broadly as
lransportation systems (used to move people, supplies. and ore to and from mining areas),
the warkings that reflect actual prospects and mines, mineral processing facilities (where
targeted minerals are separated from the matrix i which they occur naturally), and
support facilities (residential and industrial).

Tables 10 and 11 list physical remains (tools and equipment, machinery and structural
elements. and landscape disturbances and features) that an observer can expect to find in
areas where placer and lode prospecting and mining took place historically. Gold that
ocenrs in placer deposits is separated from the alluvium using a variety of washing
methods that range [rom simple hand panning and sluicing to sophisticated hydraulic and
dredging techniques. Irrespective of the method employed, placer mining typically results
in the removal and washing of large amounts of sediments and extensive alterations to the
landscapes along the streams or beaches where the mining took place. The final stage in
separating gold from alluvium often was accomplished through amalgamation, which
entails the use of various heating equipment. Minerals derived from lode deposits are
separated from their matrices in stages that include crushing, grinding, and final
concentration, Table 12 lists the buildings and structures. equipment and machinery, and
landscape features that an observer should look for in arcas where mineril processing
took place proximal to hard rock mining operations. Facilities developed to support
prospecting and mining operations can include 1solated cabins, small mining camps,
boomtowns, and a variety ol office, storage, and commercial and industrial facilities
dependent on the size and scope ol the mining operation under investigation.
Transportation systems include roads and trails, ramways, railroads, and wharfs and
docking and storage facilities.

Prospects ond Prodicers 143 March 2002
Historic Comtext for Mimng Propemes MEFA Iub No, UISIA-LISFS KN RN




Chupter 5. Propenty Types

Cultyral resource specialists can anticipate finding physical remains that reflect
prospecting and mining operations and support systems in various states of preservation
and in a variety of combinations of constituent elements. These can be recorded and
identified using the basic property types defined in the NHPA and related regulations and
guidance. Isolated claim markers, abandoned equipment, or simple excavations (pits and
trenches) may be found and ordinarily will be recorded as objects, structures or simple
sites. Isolated standing buildings and structures will be found only rarely. The most
common combination of elements that reflect prospecting and mining activities
throughout Alaska’s Forests will be archaeological sites. Culturally modified rural
landscapes and extensive archaeological sites (or grouping of buildings and structures)
also may be anticipated and classed as historic districts,
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CHAPTER 6. EVALUATING NATIONAL REGISTER ELIGIBILITY

“The Cnited States has ranked among the world's feading nations in the prodiuction of
gold, silver, copper ... and other metals, These weasures from the earth have alvo nade
major impacts on ... setilement and development ... from Appalachia o Aaskea. ... Large
segments of the popularion have been inflienced by the work of prying ore ... from the
bowels af the eanh.” (Noble and Spude 1992),

Noble and Spude’s (1992) Guidelines for ldentifving, Evaluating, and Registering
Historic Mimng Properties, was published by the Natuonal Park Service for the express
purpose of assisting cultural resource professionals, land managers, und members of the
general public in deciding whether specific mining properties are eligible for listing on
the National Register and thus, worthy of preservation measures. Therefore, Noble and
Spude’s (1992) “Chapter IV. Evaluation: Applving National Register Criteria to Mining
Resources” is followed here, with a focus on property types known to be present within
the Tongass and Chugach National Forests, More recent guidance was consulted as well
(Little and Hardesty 2000; Little and Seibert 2000) along with Nationul Register Bulletins
L5 (How 1o Apply the Nationul Register Criteria for Evaluation), 16A (How to Complete
the National Register Form), 30 {Cruiclelines for Evaluating and Documenting Rural
Historic Landscapes), and 32 (Guidelines for Evaluating and Documenting Properties
Associated with Significant Persons).

Following a general discussion, the Tour criteria under which properties may qualify lor
National Register listing are outlined. Criteria considerations (exceptions) are described
next. Thereafter, aspects of integrity (the capacity of a property to convey its
significance) and their specific applicability to mining properties are considered. Finally,
recommendations for assessing the eligibility of individual and grouped mining
properties are presented. Decision-making nodes are outlined and examples of
recommended eligible and ineligible properties are discussed.

GENERAL DISCUSSION

With few exceptions, mining properties within the Forests have deteriorated to the point
where the buildings and structures contained within them have become “ruins.” Buildings
and structures that retain all of their structural elements appear to be rare indeed. Thus in
terms of the basic property types appropriate for listing on the National Register, most
mining properties will be classified as archaeological sites (or sites grouped into
districts).

It has always been acknowledged that archagological sites might be eligible for National
Register listing under any of the four criteria (A, B, C, or D; refer to Chapter 1). In
practice, however, sites were most likely 1o be determined eligible only under criterion D,
as having yielded, or being likely to yield information important in prehistory or history
up until quite recently. Today this bias is shifting. It is becoming increasingly common
for archaeological sites 1o be evaluated under criteria A, B and C. This is certainly
appropriate. and such an onentation is adopted here. But a caution must/be emphasized.
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Under current regulations, propertics identified as eligible under criteria A, B, and C are
essentially held to a higher standard than those regarded as eligible under criterion D.
Little and Seibert (2000) place considerable stress on this point. *It is important 10 note
that under criteria A, B. and C the archaeological property must have demonstrated its
ability to convey its significance, as opposed 1o sites eligible under criterion D, where
only the potential to yield information is required” (Little and Seibert 2000:8 of 41). Put
differently, A, B, and C properties must (1) have demonstrated significance, and
(2) contain visually apparent evidence of their importance; they must be preserved well
enough, and contain enough of their original constituent elements to allow a
knowledgeable observer to comprehend what they looked like during their period of
significance and thus. what aspect of mining history they represent. In short, the integrity
of A, B, and C properties (which is discussed in greater detail below) must nol have been
seriously compromised. This is & distinet possibility at mines and prospects that have
witnessed renewed or continued exploration, development, or extractive activity within
the last 50 years,

The terms “significance™ and “significant™ can be confusing to the uninitiated. And, in
fact, the terms are used in several ways, with slightly differing meanings even by well-
informed cultural resource practitioners because of varying usage in published
regulations and guidelines. In the larger sense, to be eligible for National Register listing,
a property must be significant, and it must retain sufficient integrity to convey that
significance. Properties are significant if they are related or connected in an important
sense to important historical events or patterns (in which case they qualify under
criterion A), or to historically important people (criterion B), or if they comprise
important architectural, artistic or engineering accomplishments (criterion C), or if they
are likely to contain important information (criterion D).

But, important patterns and events dre defined as historically important themes or “areas
of significance,” using the term in its narrower sense. When used in this narrower sense,
significance has a more restrictive meaning that relates only to criterion A. Some people
use the term significant to equate with “eligible for National Register listing.” This is an
error. A property may be significant (in the larger sense), but lack sufficient integrity to
qualify for National Register listing because it does not have the ability (capacity) to
convey its significance. A property also may relate to an area of significance (in the
narrower sense), but again, it is not eligible for listing undér criterion A 1f it cannot
convey that significance.

In addition to deciding which National Register criterion or criteria a property may meet,
properties also should be assigned to one of three levels of significance: local, state, or
national, Some people erroneously, but quite understandably substitute “regional” for
state. especially when considering Native properties. Local can be used variously
depending on the size of the arca under consideration as long as the applicable locdl area
is generally identified. Properties of state significance are just that, of importance in state
history. It is well to remember that an assignment of national significance means a great
deal. Under current guidance, a property determined eligible for National Register listing
at the national level of significance should be declared a National Historic Landmark,
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which is the highest level of importance (and protection) that can be accorded a historic
property in the United States.

Noble and Spude (1992) confine their discussion to prospects, mines, and immediately
proximal mining camps. They do not provide guidance for evaluating mining related
transportution facilities or residential and commercial support fucilities (boomtowns and
company towns), arguing that these are more apt to be appreciated and identified for
preservation than are actual industrial mining properties. The discussion that follows also
emphasizes mines and prospects and associated camps. The reader is directed to
generally applicable National Register bulletins for guidance on evaluating roads, trails,
and railroads. Several state and federal agencies also have sponsored the development of
property-specific guidance including Bourne (1995), Francis (1994), Garrison (1985),
Keane and Bruder (1999), Marriott (1998), Massey (1990), and Owen (1991). Specific
guidance for evaluating cemeteries (olten associated with boomtowns) is provided in
Nauonal Register Bulletin 41, Guidelines for Evaluating and Registering Cemeteries and
Burial Places (Potter and Boland 1999 online version).

As discussed in Chapter 5, there are boomtowns understood to he present within the
Tongass and Chugach National Forests. These should be evaluated using criteria and
reasoning similar to those described in the National Register nomination for the Sunrise
City Historic District (Buzzell 1997), The Sunrise City Historic District, which covers 45
acres on either side of Sixmile Creek on the Kenai Peninsula, contains 263 contributing
elements (sites, structures and objects) and 3 noncontributing buildings and an object; the
latter post date the district’s period of significance: 1895-1916. The ruins of the
abundoned gold rush era town and proximal residences, placer mining features, remnants
of a tramline, and a cemetery include just a single partially standing structure, but
“achieve significance collectively.” Despite the absence of the original streets, the spatial
layout of the business district and residential portions of the townsite still are readily
discernable as delineated by building foundations, root cellars, trash deposits and so
forth. Components of the cemetery have been restored (new grave markers) with in-kind
materials handerafled to exactly match the originals, The hand-stacked placer tailings are
some of the best preserved expressions of the simple pick and shovel methods
charactenistic during the Tumagain Arm Gold Rush that have been recorded.

Buzzell (1997) argues that the “contributing resources retain a high degree of integrity of
location. setting, materials, feeling and association as a historic archaeological district.”
He also makes the cise that these features comprise an important data assemblage with
the potential 1o shed important light on the development of an Alaska gold rush era
settlement. On this basis, the Sunrise City Historic District was determined eligible and
listed on the National Register under criteria A and D at the loecal level of significance.

Noble and Spude (1992) make it quite clear from the examples they use that typically,
iy mines that were commercially viable and that stll contain a variety of elements, which
should be regarded as eligible for National Register listing. They state, “Most potentially
eligible mining properties do not consist only of a single resource, but rather will include
a discrete hstorical area containing a grouping of functionally related resources that all
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played a part in the extraction, refinement, and production of minerals.” To some readers.
this will seem like an obvious conclusion; of course it is the successes that were
impaortant, not the failures. (Productive suceess not infrequently did not equate with long-
term financial success.) But other readers may be offended and ask why properties that
reflect prospecting and exploration-the hopes and aspirations of dreamers, however
unsuccessful from the standpoint of production-should not receive equal consideration. It
is hoped that the following discussion will serve to allay some of these concerns. In the
remainder of this chapter, criteria for listing on the National Register are explained as
they relate specifically to mining properties, and especially to mining properties that are

archaeological sites. Then the means by which integrity is assessed are described.

CRITERION A

To meet criterion A, a mining property must be “associated with events that have made a
significant contribution to the broad patterns of our [the nation’s] history” (36 CFR Part
60.4), To decide il a mining property 18 related to such an event, one first evaluales
whether or not it is connected with a historic theme or area of significance. Thirty themes
are identified in National Register Bulletin [16A]: How to Cemplete: the National
Register Form (Table 13). Noble and Spude (1992) selected 17 of these as most
applicable 1o mining as shown in Table 13, but their discussion is not particularly
enlightening and they are clearly stretching some of the themes far beyond a reasonable
application. Curiously, Nobel and Spude (1992) do ner include the theme of industry
(technology and process of managing materials, labor, and equipment to produce goods
and services), which would seem most applicable to mining properties, in their list. A
more recent effort at theme construction by the National Park Service is preferred by
Hardesty and Litile (2000) and also shown in Table 13.

Table 13
Generic Areas of Significance

National Register Nobleand Spude (1992) Hardesty and Little

Bulletin 15 (1995) {2000

Agricullure Agriculiure Peopling Places

Architecture Busingss Creating Social
Institutions und
Movements

Archacology Commerce Expressing Cultural
Values

Ant Community  Planning,  und | Shaping the

_ Developmient Political Landscape

Comimerce Conggrvation Developing  the  American
Economy

Communications Economics Expanding  Science  and
Technology

Comimunity Planning  and | Education Translorming the

Development Environment

Conservalion Engincering Chariging Role of the Unied
States in the  World

Prospects angd Prodicers 148 Marcli 2002

Histeric Contead fin Mining Fropenies

MUEA Job Mo, USDA-USES-D0]-D00)




Chapter 6. Eviduating: Natioaal Regisier Ehgibility

Nutional Register

Noble and Spude (1992)

Hardesty and Little

Bulletin 15 {1995) (20040
Community

Economics Ethmic Heritage

Education Explaration/Settlement

Engineering

Invention

Entertainment/Recreation Lithor

Ethnie Heriuge Law
Exploration/Settlement Literature
Health/Medicine Military

Industry Polines/Government
Invention Science

Landscape Architecture

Social History

Law

Literature

Maritime History

Military

Performing Arts

Philosophy

Politics/Government

Religion

Setence

Social History

Transportation

(hher

While all these categories may indeed be important historic themes, they are extremely
generic and the lists are far from exhaustive. These categories are loo broad to use in
building a tight argument for the historic importance of a specific mining property under
criterion ‘A, Instead, they should be used as heuristic devices 1o guide specific theme
development. Here, the historical context related in Chapter 4 is used as the basis for
defining 11 specific mining-related themes and periods of significance:

e Pre-contact Native mineral exploration and extraction (dates undetermined)

o  Mingral exploration and extraction in the Juneau Mining District. 1870s-1944

e Mineral exploration and extraction in the Tracy Arm-Fords Terror Wilderness /
Windham Bay Area, 1869-1940s

o  Mineral exploration and extraction in Chichagof and Baranof Islands Area,

1870s-1942

Mineral exploration and extraction in the Sukine area, 1900-1930s

Mineral exploration and extraction in the Ketchikan Mining District, 1867-1950s
Gold mining in Prince William Sound, 1880s-1920s

Copper mining in Prince William Sound. 1890s-1920s

e Russian and early American gold prospecting on the Kenai Peninsula, 1850s-

| 8905

e Kenai Peninsula and Turnagain Arm Gold Rush. [895-1898
e Post-gold rush mining activities on the Kenai Peninsula and Turnagain Arm,

1900-1940s
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Refer to the conclusion of Chapter 4 for an explanation of the rationale behind the
selection of these themes and their direct applicability to the Chugach and/or Tongass
National Forests.

CRITERION B

To meet criterion B, a property must be “associated with the lives of persons significant
in our [the Nation's] past” (36 CFR Part 60.4). Noble and Spude (1992) provide the
following examples of significant individuals with important ties to mining; “Herber
Hoover’s mine engineering career before he entered politics, financier Bernard Baruch’s
rise 1o power through mine speculation dealings, General Sherman’s early years as a
California gold dealer, or bonanza king Horace Tabor's association with the Matchless
mine in Leadville, Colorado.” These clearly are examples of individuals of national or
even international  importance. People whose importance was more  limited
geographically, however, also may qualify as significant individuals.

Some mining properties within or near the Tongass and Chugach National Forests are,
indeed, related to people of national and international importance as discussed in
Chapter 4. Chapter 4 also provides listings of people who may qualify as significant
individuals for their contributions to the history of the state of Alaska or to their local
communities. Buzzell (2001b) provides an example of a locally important individual
from the Copper River Delta in his argurnent that the McKinley Lake Mine is eligible for
listing under criterion B because of its association with Dr. Will Chase. the mine's
primary promoter. Chase was a “prominent Cordova physician, politician, and
businessman for over 35 years. Dr. Chase was appointed Alaska’s first Health
Commissioner and served as Deputy Health Commissioner for the southcentral part of
the territory for many years. He was a well known big game hunter and served on the
territory Game Board, including five years as its chairman” (Buzzell 2001b:60).

The application of ¢riterion B to a given property is less straightforward and more
problematic than application of criteria A, C, and D. Specific guidance has been
developed in consideration of this difficulty (Boland n.d.). National Register Bulletin 32,
Guidelines for Evaluating and Documenting Properties Associated with Significant
Persons (Boland n.d.) defines persons significant in our past as “those whose activities
have been important to the communities in which they are located, to the history of their
state, or to the nation as a whole.”

Boland (nid.) outlines a threesstep process to decide if a property qualifies under
criterion B, First, it is necessary to gather sufficient information to demonstrate that the
person in question truly made a significant contribution to their community, state, or the
nation. Contributions can be positive or negative, although most properties listed under
criterion B are associuted with people who have made positive contributions. Second, it is
necessary to determine the length and nature of the individval's relationship o (he
property under study and to other properties also associated with that person; and then to
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decide why the property under study is an important representation of that person’s
accomplishments. If other properties better exemplify the person’s accomplishments,
then the property under study may not qualify under criterion B. The third step requires
an assessment of the integrity of the property under study; that is, a determination of
whether the property retains enough “authentic histonie character to convey its significan|
associations or qualities.” Three sets of additional guidelines are provided in three
groupings that roughly equate with the three steps described above.

Significance Guidelines for Criterion B: The individual must have made a contribution
or played a role that was significant within a defined area of American history (politics,
settlement, industry and so forth). If multiple important individuals are named, it is
necessary o detail each of their individual accomplishments. A property cannot be listed
for its association just with an important family, for example. The accomplishments of
individual family members must be enumerated, Contributions of individuals must be
weighed against those of others in the same field at either the local, state, or national level
of significance. Only persons who have had a major impact or influence within their field
(at the appropriate level) will be singled out as truly significant. If the property in
question is less than 350 years old or the associated individual's accomplishments
oceurred within the last 50 years, the property must be of exceptional significance.
Ordinarily, properties associated with living persons are nof determined eligible under
criterion B. Finally, a property that is significant because it exemplifies the skill of an
important architect or engineer should be nonunated under criterion € rather than
criterion B.

Association Guidelines for Criterion B: The significant individoal must be directly
associated with the property in question. Properties that possess direct associations
include homes, workplaces or businesses, and the locations of important events in which
the individual played a key role. Ordinarily the property should have a direct association
with the person during the time their important accomplishments were made. Thus,
hirthplaces or retirement homes typically do not qualify unless they are the only
surviving property associated with a significant person. It is necessary to define very
explicitly how the property represents the person’s accomplishments. An important
politician, who also owned a mine, would be better represented by the government
huilding where he or she served than by the mine. Only properties that are good (or the
only surviving) examples of a person’s contributions will qualify under criterion B. But it
iy possible for multiple properties to qualify for National Register inclusion because of
their association with a single individual.

Methods and Integrity Guidelines for Criterion B: Generally accepted methods of
research and analysis must be used to substantiate the significance of individuals and
their association with the property in question. Hard evidence is required: assumptions
and speculation are not acceptable. Finally, the property must retain integnty from the
periad of its historic associations. The basic test of the integrity of a property that 'may
qualify under critesion B is “whether the significant person ... would recognize it as it
exists today.” Assessments of integrity are discussed in greater detail later in this chaprer.

Prospeces und Producers | March 20002
Historic Contex for Mintng Properies MELFA Inb Noo USDALISEFS- NI OM0G

Ln



Chaprer 6 Evaluating National Regisies Ehpibiliny

CRITERION C

In order to qualify for National Register listing under criterion C, a property must
embody “the distinctive charactenstics of a type, period, or method of construction, or
[represent] the work of a master, [possess] high artistic values, or [represent] a significant
and distinguishable entity whose components may lack individual distinction™ (36 CFR
Part 60.4). Noble and Spude (1992) explain that mining properties that qualify under
criterion C usually do so as examples of architecture or engineering. The former might
pertain 1o standing complexes of mills, hoists houses and smelters, noteworthy vernacular
architecture associated with a particular ethnic group, or to innovations in the use of
metal and concrete (ibid.). Noble and Spude (1992) note that the field of mining and
metallurgical engineering has witnessed tremendous progeess in the last 150 years. Thus,
mines also may exemplify changes and important innovations in such technology over
time.

Certainly criterion C would apply to the highly innovative production systems developed
at the Treadwell complex and Alaska Gastineau and A-J mines for the extraction of gold
from extremely low-grade ore (but those mines are largely beyond the Tongass National
Forest boundary). At least a few mines within the Forests witnessed the use of first-in-
Alaska technological applications or were the sites of technological innovations unique to
Alaskan conditions as described in Chapter 4. Additional examples may well be
identified as the histories of individual mines are reexamined more thoroughly.

Criterion C also could be applied to mining complexes that represent at least locally
important production even if none of the complex’ constituent elements are individually
distinctive. Keane and Rogge (1992:83 citing Feierabend 1990) provide the following
example: “[Bluildings at a mining complex may have collapsed. machines may have
been salvaged from their mounts, and rail tracks may have been removed, but in
combination with remains of paths, roads, shaft openings, trash heaps, ruins of head
frames, and large tailings piles. such sites may yet collectively create a landscape that
conveys an image of historically significant mining operations.”™ This aspect of criterion
C, at least as applied to mining properties, is actually akin to integrity of design under
criterion A; it is probably best to reserve this use of criterion C to mining landscapes.

CRITERION D

To meet criterion D, a property must “have yielded or may be likely to yield, information
important in prehistory or history”™ (36 CFR Part 60.4). Criterion D is probably the most
problematic of the four criteria when considering mining properties. The crux of the
difficulty is that huge volumes of written documentation concerning mining history
already exist. This documentation ranges from primary source material {mining claim
records, company files, technical manuals) to a wide variety of synthetic treatments
concerning the indusirial revolution in the United States.
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To be sure, additional synthetic efforts to make sense of the primary data and relate those
findings (o larger historical themes and questions undoubtedly are warranted for the three
areas covered by this historic context: Southeast, Prince William Sound and the Copper
River Delta, and the Kenai Peninsula and Turnagain Arm. But that is an issue for
historians. What about the archaeologists called upon o recommend whether a mining
property is important for its information potential? What potential to provide imformation
that is not better researched in written documerntation might a mining property possess?

All guidance documents argue that to assess information potential, one needs a research
design, Archaeologists understand this requirement perfectly, and if they are honest, will
admit that developing meaningful research designs is the toughest part of their job. It is
child's play to identify research questions that are interesting or intriguing, but are they
important? Are the data to be extracted importamt? Or are the questions merely
interesting, but ultimately trivial?

Archaeology is a subdiscipline of anthropology. As such it is literally the study of
mankind, and seeks to understand not just what has happened in the past, but why it
happened as it did. It attempts to identify patterns and seeks broad explanations of when,
why and how things occurred. Archacologists who study the remains of pre-literate
societies (especially ancient peoples for whom we lack even oral histories) typically must
begin by assembling the most basic information. Where and what events occurred? When
did they happen? What role did environmental factors play in shaping those events? What
groups were involved in those events? How did those groups distribute themselves across
the landscape? How did they make a living? Where were their campsites and settlements?

Such an approach, however, is inappropriate for addressing historic mining properties,
We already understand the broad sequence of events. Thanks to the detailed minerals
evaluations prepared for both Forests, we already have a reasonably complete inventory
of mining properties, their locations. dates of operation, targeted commodities, and
constituent clements. Thus, we do not need to ask “where and when” questions, Instead,
we are in a position o look more closely into specifics that will round out the broad
historical record and provide detail and color. Various publications provide general
guidance in developing appropriate questions—for example, Hardesty (1990:41), Noble
and Spude (1992:17), Periman (1995), Salecby (2000); and Stevenson (1982). What we
do not necessarily understand are (1) the lives of the miners and their families; (2)
specific applications of mining technologies at individual mines and prospects; and (3)
internal arrangements and site-specific dynamics at individual mines and prospects. It is
important to bear in mind that all of these questions can be approached through the use of
both archival records and archaeological data. But only properties with sufficient
archaeological dara potential to address them should be identified as eligible under
criterion D.

Question 1: To address the first question, it is necessary to identify properties that
include residential areas with a reasonable potential to provide duta. Trash accurnulations
and privies (often used for trash disposal) are a good sign of such data potential and likely
of greater importance than subsurface potential. To be sure, buried remuins could easily
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be present under some environmental circumstances at mining properties, but at historic
(age) sites, artifacts need not, and often, are not buried simply because the sites are so
relatively young in comparison to prehistoric aboriginal sites. A host of related questions
may be posed. How many people lived there? Were women and children present? What
ethnic groups are represented? What foodswuffs and other goods and services were
available? How connected with the outside world (or insular) were the lives of the miners
and their families?”

Question 2: The second question stems from the fact that while myriad technological
systems had been developed and were available for purchase “off-the shelf™ by the time
Alaskan mining got underway, few could be applied without individual, site-specific
maodifications. Thus, investigations and comparisons between mining properties where
broadly similar systems were used may be quite instroctive. We might ask, for example,
how the flotation processes employed at a variety of mines differed from each other and
from the applications described in technical manuals of the day. And why; that is, what
variables led (o the adoption of different or similar applications? Obviously, propertics at
which these questions could be addressed would need to still contain adequate evidence
of their processing systems (or aboveground expressions of extractive systems), Or, we
may identify properties whose constituents do not appear to “make sense.” Further
investigation (comparison of archival documentation with the archacological record) may
reveal that the miners were experimenting with techniques or equipment unfamiliar to
them: and their solutions may or may not have been effective.

Question 3: The third question will be applicable at properties where specific
“mysteries” have been identified. For example, the historical record indicates that
between 1924 and 1926, over 50 men were employed at the Salt Chuck Mine, which
occasioned the construction of new cottages and bunkhouses near the beach. Tt is
hypothesized (in Volume 11, the Results of the Pilot Field Study, which is a companion
volume to this report), that prior to that time bunkhouses further upslope had housed the
miners. Archaeological investigations aimed specifically at dating these upslope features
would be necessary to confirm or deny this supposition. Because trash accumulations
have been observed near the collapsed buildings in guestion, there is a good likelihood
that collection and analysis of these artifacts would provide a definitive answer to the
question.

Methodological Questions: Several rescarchers (for example, Mobley 2001:16, and
Saleeby 2000) mention that mining properties may be investigated archacologically to
address methodological questions having to do with site formation and post abandonment
processes. It is suggested that such questions are best addressed at sites with reasonable
potential to address the more substantive questions outlined above, That is, mining
properties should not be identified as eligible under criterion D il only methodelogical
questions can be posed for them. Conversely, when addressing substantive questions, it is
of course necessary to be cognizant of formation and abandonment processes; advances
in our understanding of these processes within the two Forests are best addressed at
mining sites with additional information potential.
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CRITERIA CONSIDERATIONS

There are seven criteria considerations (A-G) that identify classes of properties that
qualify for National Register listing even though they fall into one of seven property
classes that are typically disqualified from listing. Briefly properties that typically do nor
qualify for listing include: religious properties like churches: properties that have been
moved from their original location; birthplaces and graves; cemeteries: reconstructed
buildings and structures; commemorative properties; and properties less than 50 years
old. The seven criteria considerations identify instances where these property: classes
might be eligible.

Noble and Spude (1992) mention several caveats to remember (criteria consideration
applications) before concluding that a mining property is disqualified from National
Register listing because it falls into one of the seven property classes, Mining equipiment
and facilities often were designed o be portable. Thus eriteria consideration B (on moved
properties) should be applied rather than concluding a prieri that the building or structure
within a mining property is ineligible (or a non-contributing element) just because it is
nol in its original location. If the current location of the building or structure pertains to a
historic usage, it may still qualify. Criteria consideration G (properties less than 50 years
old) should be applied to mining properties less than 50 years old if they appear to be of
exceptional national, state, or even local significance. An example would be a property
related to the Cold War, an event widely understood to be of exceptional historical
impbrtance despite not having ended until 1989. Noble and Spude (1992) list uranium
mines as possible Cold War-related examples, Thus, Alaska’s only uranium mine, the
Ross-Adams on Prince of Wales Island, which was located and initially developed in the
1950s in direct response to Cold War needs, might qualify under criteria consideration G
at the state level of significance.

INTEGRITY

To be eligible for listing on the National Register, a property must possess significance,
That is, it must have an important relationship to a historic theme or area of significance
(criterion A), an important person (criterion B}, important art or engineering (criterion C),
or it must possess the potential to provide important information (criterion D), and it
must have the capacity to visually convey that significance to an informed observer. A
property that can convey its significance has integrity. Properties convey significance if
they contiin physical features that exemplify the historic theme with which they are
connected. These exemplary physical features also must be readily observable.

There are seven aspects or qualities used to decide whether or not a property retains
integrity. Some are more applicable to mining properties than others. Extremely rare
property 1ypes require less integrity than more common properties 1o qualify for listing.
The seven aspects of integrity include: location, design, setting, materials, workmanship,
feeling, und association. Each is discussed below with regard to mining properties.

th
n
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Location

A property retains integrity of location if it is still in its original location. This aspect of
integrity usually applies to buildings, structures and objects that might have been moved
from where they were constructed initially. Prospects and mines are not inherently
moveable, but mining and milling equipment and even some buildings and structures
were designed 1o be portable. As long as these types of properties were moved into place
al a mining location more than 50 years ago. they would retain integrity of location even
if that area was not the first place they had been used.

Desig

A property’s design reflects function and technology and may or may not also refer to
esthetic considerations. “Design is the combination of elements that create the form, plan.
space, structure. and style of a property” (National Register Bulletin 15). Noble and
Spude’s (1992) discussion assumes that the mining property in question is a full-fledged
mining operation. They explain that the aspect of design should be applied to a mining
property by determining whether it is intact enough to reflect “the flow of ore from the
mine to the mill to the refinery.” The evaluator will be in the best position to judge
whether the property retains most of its important components if he or she actually has
the engineering flow chart for the mine under consideration. Components will include the
aboveground remains of buildings and Structures, equipment (objects or structures).
landscape features, and artifacts. It is ironic that the underground workings from which
the ore was actually extracted in many mines will typically not figure into integrity
evaluations, Except in rare instances, however, these underground workings are too
potentially hazardous to be accessed safely.

Noble and Spude (1992) emphasize that the components of the mine need not be in
pristine condition. The buildings and structures need not be standing, but it should be
possible to determine where they stood originally and tumbled remains or at least
foundations stiould be discernable. If some machinery has been removed, it still should
be possible to find the equipment mounts. Landscape features like waste rock dumps and
tailings piles should not have been disturbed or obliterated by more recent mining
activity. Pathways and roads or other internal linear connections between components
should be in evidence. If there was an aerial tramway, it should be possible to locate at
least some of the supports although they need not be standing. If there was a railroad, its
bed should be visible even if the ties and track have been removed, and so forth.

Noble and Spude (1992) also note that the evaluator should net expect a mine that was in
operation over a length of time to reflect its original construction plan. Instead, it will
retain integrity of design il the property’s evolution through time is discernable, That is,
changes reflecting the adoption of new technologies were part and parcel of a successful
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mining venture and do not detract from its integrity unless they took place less than 50
vears ago and have largely obliterated the mine's historic components.,

Selting

Setting refers to the environs ol a mining property. A property retains integrity of setting
if its physical surroundings stll resemble those that were present when the property
played its historical role. If' a mining area was deforested in order to make way for the
industrial complex required to process the ore and house the workers, then that setting
would be compromised if the area were now overgrown. Likewise, if the mining
operation was originally in an isolated location, its setting could be compromised by the
encroachment of modern development. Noble and Spude (1992) note that some aspects
of setting (for example, landscape features like the denuded areas beside streams caused
by hydraulicking) are regarded as decidedly ugly by some viewers. Settings need not be
visually pleasing. Instéad, they should resemble the mine’s surroundings when it was in
operation.

Integrity of setting can be evalvated from two perspectives: (1) with regard to the
immediate vicinity of the mining property. and (2) with regard to its wider surroundings.
For example, a mine in the rain forests of Southeast Alaska may have lost integrity of
setting internally Because the forest, which had been cleared during its period of
operation, has now returned. But its wider rfain forest surroundings may look much as
they did when the mine was in operation.

Materials
This aspect of integrity applies to mining properties that have undergone recent {(or at
least, post-operation) repairs or stabilization that involved replacement of constituent

materials. Unless the replacement was done with in-Kind materials (for example,
untreated wood). integrity of materials might have been degraded.

Workmanship

Like materials, this aspect of integrity applies to properties that have been subject 10 post-
aperation repairs. If repairs have been made, they should reflect construction technigues,
conventions, and esthetic principles in use when the mine was in operation: if they do
not, the property may be judged to have lost a degree of integrity of workmanship.

Feeling
Noble and Spude (1992) contend that it is appropriate for a historic mine to evoke a

feeling of abandonment (in contrast, one supposes, to the lively activity of an active
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mining complex). They reason that unlike some other facilities, it is to be expected that a
mine will be abandoned much sooner and more abruptly than other kinds of industrial
facilities, either because the targeted ore has been exhausted or in response to one of the
vicissitudes that exemplify the boom and bust cyeles endemic to the mining industry,

Association

“Association is the direct link between an important historic event or person and a
historic property” (National Register Bulletin 15). Thus, it pertains, especially to
properties that meet criteria A or B. To retain integrity of association, a property must be
sufficiently intact to be able to visually convey its direct relationship to the important
event or person. In many ways, “association™ in the larger sense is less an aspect of
integrity than it is stmply an affirmation of the connecledness between a property and its
area of significance or historic theme.

RECOMMENDATIONS

A review of Appendix D, which includes information on eligibility recommendations
made by consultants and determinations made by federal agencies in consultation with
the SHPO, reveals a record similar to that in many slates throughout the Nation. Some
recommendations and determinations seem reasonable today and others do not. This is
not a criticism, but simply a function of the evolving and dynamic state of attitudes
towards cultural resources preservation. While the eligibility information from past
studies is interesting, it need not be slavishly copied or accepted in future investigations.
A conscious attempt was made, in developing this historic context, to identify a
reasonable middle ground—one in which neither “everything old is eligible’” nor “almost
nothing is eligible.”

It is desirable for a property to possess multiple aspects of integrity in order 1o qualify for
listing on the National Register. Clearly, however, depending on the property in question,
some aspects may have more or less applicability. National Register Bulletin 15
acknowledges that the seven aspects of integrity apply primarily to propertics that meer
criteria A, B or C. The integrity of properties that meet criterion D is judged by whether
or not they appear to possess information potential thar relates to an important research
question. To qualify under criterion D, an archaeological site or district should contain in-
situ surface artifacts and features., or have been demonstrated to contain reasonably
undisturbed subsurface materials.

In order to decide whether a given mining propeity retains sufficient integrity to gualify
for National Register listing, the evaluator must have a firm understanding first, of the
“why, where and when" of the historic theme to which the property pertains, and second,
of the physical features or attributes that exemplify that themie.
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Noble and Spude (1992) conclude their discussion regarding the assessment of integrity
with the following statement. “The important principle ... is that the integrity of mining
properties will frequently hinge not so much on the condition of the extant buildings, but
rather on the degree to which the overall mining system remains intact and visible. This
method of evaluating integrity requires a holistic outlook that comprehensively considers
all the component parts of the mining system. If clear physical evidence of a complete
system remains intact, deterioration of individual aspects of the system may not eliminate
the overall integrity of the resource.”

Assessing Eligibility Under Criteria A, B, and C

Table 14 contains a matrix designed to assist evaluators in deciding whether or not a
mine or prospect qualifies for listing on the National Register under criterion A. This
matrix also should be employed when assessing mining properties under criteria B and C,
but with some adjustments as discussed below. The guiding principle that informed this
matrix follows directly from the intent of the NHPA, which is to preserve properties that
exemplify important historical themes for the edification of the American people. Rare or
tinigue properties require less integrity to gualify than do more common property types.

Criterion A: To date, no Native or Russian mining sites (excepting Russian coal
exploitation) have been identified, but there are hints in the literature that some may yet
be found. “Firsts” would include the first lode gold mine in Alaska (the Stewart Mine in
the Silver Bay area near Sitka), and the first lode claim 1o be staked in Alaska (the
Copper Queen claim and prospect of that same name on Prince of Wales Island). Unique
types would include Alaska’s only tungsten mine (the Riverside near Hyder) or Alaska’s
only uranium mine (the Ross-Adams on Bokan Mountain on Prince of Wales Island,
which also is important for its association with the Cold War), assuming they were
reasonably important producers rather than unimportant anomalies.

Productive mines and developed prospects should be evaluated in terms of their overall
importance to the mining industry of the region in which they are located if they retain
sufficient integrity to visually convey their importance. Thus, by definition, major
producers are of greater importance than minor producers or prospects that were
developed but never shipped ore for one reason or another. Nevertheless, an exceedingly
well-preserved, minor producer or developed prospect may well convey the essence of
mining. And, in fact, it is these less important properties that may tend (o be better
preserved simply because they likely were less subject to repeated operations through
time. Major producers will require less integrity than will developed prospects to qualify
for listing. Very common or ubiquitous property types (undeveloped prospects, which
typically consist of just a few pits or trenches) will not ordinarily qualify unless they are
associated with more exemplary properties (for example, as part of a historic district). It
is of vital importance to distinguish among major producers, moderate producers, and
minor producers and developed prospects on a regional basis. A suggested breakdown in
this regard 15 provided in Table 15.
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Chaprer 6. Evaluaring Navonal Register Eligibility

Table 15
Regional Production
Major Producer | Moderate Producer | Minor Producer
Juneau Mining District - Gold
20,000 — 40,000 oz [ 1,000— 4,000 oz | Less than 800 oz

Traucy Arm-Fords Terror Wilderness / Windham Bay Area

24,000 oz | 2,000 - 3,000 oz | Less than 100 0z

Chichagof and Baranof Islands Area - Gold

100,000 - 700,000 oz [ 1,000 - 17,000 0z | Less than 700 oz

Ketchikan Mining District - Gold

6,000 - 12,000 [ 1.000 - 4.000 | Less than 700 oz

Ketchikan Mining District - Copper

2,000,000 — 13,000,000 b | 32,000— 250,000 Ib | Less than 6,000 Ib

Prince William Sound - Gold

25.000 = 52,000 oz 2000 — SO0 oz Less than 100 6z

Prince William Sound - Copper

1.00,000 — 5,000,000 b 30,000 - 600,000 Ik Less than 1,000 Ib

Kenai Peninsula — Lode Gold

2,000~ 5,500 oz 100+ 800 oz Less than 70 oz

Chapter 4 contuins total production Fgares that provide the bisis for these divisions. There are oo production figures for the 1wo
productive mines in the Stikine Area, but they tikely were low 1o moderate producers in companson with surmounding regions,

The reader will note that for the Juneau Mining District, production figures for the
Alaska-Juneau, Alaska-Gastineau and Treadwell complex, which produced an aggregate
of over 6.6 million ounces of gold, are not included. These were world-class mines that
far out shadow any other mining properties in Southeast, but they lie beyond Forest
boundaries for the most part and their preservation status is far from assured. Therefore,
the Forest Service must consider the universe available to it as a steward for the
American people. The same is true in Prince William Sound where the single most
important copper producers, the Beatson and Ellamar mines (which produced
182,600,000 and 15,761.337 pounds of copper respectively) lic beyond Forest boundaries
and have been largely destroyed.

Volume TI, the Results of the Pilot Field Study, provides concrete examples of the
approach outlined on Table 43. The Salt Chuck Mine on Prince of Wales Island was a
major regional producer. Salt Chuck is an easily discernable distinct entity; its constituent
elements are connected by tramlines, pipelines and various pathways. The property is
associated with the theme, “Mineral Exploration and Exiraction in the Ketchikan Mining
District, 1867-1950s." Major clements from most time periods can still be found. The
mterior setting of the mine is overgrown with large trees and was undoubtedly less
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vegetated when in operation: however, the mill and beach leve! residential areas probably
are similar to the historic situation. The property’s external sefting closely resembles the
historic situation, This abandoned mining property certainly retains integrity of feeling
with the quantity of preserved elements. A few replacements (for example, a wooden
portal) are of untreated wood and thus, “in-kind™ replacements. While there is scaltered
evidence for modern exploratory activities, it is largely unobtrusive, and could easily be
removed. In sum, the Salt Chuck Mine is recommended as eligible for National Register
listing under criterion A.

The mine’s principal supporter and developer, John E. Chilberg might be regarded as at
least a locally important person (although not a full-time Alaskan resident) because of his
unswerving leadership in the development of the mine that was the country’s most
important palladium producer in its day. Thus, it is possible the mine also would qualify
for listing under criterion B. Salt Chuck witnessed Alaska’s first use of the flotation
process fof concentrating copper and thus might also qualify under criterion C. However,
none of the flotation equipment is currently visible beneath the collapsed mill building;
ror is 1t known whether the equipment 1s, in fact, sull present. Therefore, given our
current state of knowledge, the property does not qualify under eriterion C.

The Halleck Island Prospect would he classified as a developed prospect and, thus,
possibly eligible under criterion A—bur only if it was in pristine condition and still
retained the majority of its original, principal components. The property i85 certginly a
distinct éntity. All extant components can be viewed from a single vantage point. The
property 18 associated with the theme, “Mineral Exploratuon and Extraction in the
Chichagol and Baranof Islands Area. 1870s-1942. The property is ovérgrown, but its
external setting is probably very like the historic situation. Elements of materials and
workmanship have not been compromised and the portal, shaft and several pieces of
equipment convey the feeling of an abandoned mining property. However, major
components of the property as described during its historic period of operation in the
1930s have been destroyed. These include elements directly associated with the mines
primary function (the compressor house, dock, and powder house) as well as associated
support facilities (the blacksmiths shop, oil house, and bunkhouse). Thus. the property’s
vitally important integnty of design is seriously degraded. It is recommended the
property does not qualify for listing under criterion A; nor was any archival evidence
found to suggest it might qualify under criteria B or C.

It had been hoped that the Mull Cabins and associated placer workings would provide an
example of a historic landscape, possibly eligible under criterion A and/or €. Landscapes
are historic sites or more typically, districts dominated by features other than buildings
and structures. Thus extensive placer workings are obvious candidates. We discovered
however (using documentary evidence, oral histories, and aerial photography) that
evidence of the 1930s hvdraulic workings associated with the cabins has been all but
obliterated by more recent (especially 1980s) placer mining activities. Just ‘a few
remnants of equipment remain and they are in a bulldozed pile along with more recent
materials, While Mull Claims do not provide a good landscape example, other placer
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mining areas on the Kenai Peninsula including the area downstream: from the Mull
Claims, which is identified as a district, may qualify.

Intact Buildings and Structures: Thus far in this discussion, intact buildings and
structures have not been considered. Standing buildings with extant roofs and walls are
relatively rare throughout both Forests, and largely limited to isolated cabins or small
groupings of cabins and associated out buildings. Because of their rarity and the fact that
a standing building has considerable capacity to engage a viewer’s imagination, even
isolated standing buildings should be considered for listing under criterion A if their
association with one of the identified historic themes can be demonstrated and they
possess a reasonable degree of integrity. Thus a cabin located in a mining area. but
lacking a définite association with mining activities would not qualify. The reader will
recall that for a property to be determingd eligible under criteria A, B, or C, it must have
demonstrated its ability to convey its significance (in contrast to a property eligible under
criterion D, where only the potential to vield information is required).

Materials and workmanship come into play in the evaluation of standing buildings to a
greater extent than in the evaluation of more complex mining properties. This 8 true
because standing buildings almost invariably are intact because they have been used and
repaired repeatedly through the years (Becky Saleeby, personal communication 2001).
Thus, u standing cabin almost certainly has been repaired recently, at a time well bevond
its association with historic mining activities; to be sure, the users may have been modern
miners. Irrespective of the professions of the recent cabin inhabitants, their repairs should
reflect in-kind materials and workmanship in keeping with the original cabin design in
order for the building to retain sufficient integrity to qualify for listing under criterion A.
If incompatible materials or an inappropriate building style has been vsed and the repairs
are minor or gasily reversible, the property may still qualify for listing. At least two of the
Mull Claims cabins may qualify for listing under eriterion A following this reasoning and
their demonstrated association with the historic theme, “Post Gold Rush Mining
Activities on the Kenai Peninsula and Turnagain Arm. 1900s-1940s."

Intact and in siti pieces of large mining equipment such as air compressors, hoists,
lacomotives, and various types of milling machinery are probably more comimon than
standing buildings, but stll relatively rare. Some of these large structures (under older
regulations, they were considered objects) do have considerable capacity to evoke the
essence of mining to a Knowledgeable observer. In the various interviews conducted
during this study. the author discovered that there is a high degree of public sentiment for
the preservation of such structures. Therefore, an in-place. very well preserved piece of
mining cquipment may qualify for listing under criterion A if an argument can be made
for its direct and important mining association and it also retains reasonable integrity of
setting and feeling (materials and workmanship are a given for a well preserved
machine).

Criterion B: Mining properties associated with important people may qualify for
National Register listing under eriterion B, as discussed above, if the association is:an
important one. In that case, the decision-making criteria outlined in Table 14 should be
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used to decide whether or not the mining property in question retains sufficient integrity
to convey its significance. Or for a standing building or structure, the integrity
considerations discussed above should be employed. It will be recalled that the basic test
of the integrity of a property that may qualify under criterion B is whether the significant
individual would recognize the property as it exists today. One caveat should be applied
as an overlay to this process. If a minor producer or developed prospect is discovered to
be the only extant property with ‘which the significant person had an important
association, it might qualify for listing even if its integrity was somewhat less than that
required under the strictures identified for criterion A listing in Table 14. The Mull
Claims cahins have a demonstrated direct assoctation with Charles Mathison, a locally
important mine developer on the Kenai Peninsula; he was a partner in the operation and
lived on-site during the two-year operation of the Hiland Mining Company. Thus the
Forest has argued previously (Yarborough 1992) that the cabins are eligible under
criterion B: the author agrees as discussed in Volume 11,

Criterion C: The decision-making steps outlined in Table 14 also should be used to
evaluate properties identified as possibly eligible under criterion C. With mining
properties, such an assignment will typically be made for properties where some kind of
engineering or technical innovation was applied or invented. To qualify under criterion C,
such a property would need to retain clear evidence of the engineering accomplishment
or technique in question, however. Thus, the Jualin Mine might gqualify under criterion €
because it was the first mine at which a diesel engine was employed in Alaska, but only if
that engine is stll in place and readily observable.

Assessing Eligibility Under Criterion 1)

To quality for National Register listing under criterion D, a mining property must have
the potential to provide important data (or have already provided such data). As discussed
above, current preservation guidelines acknowledge that the seven aspects of integrity ure
not particularly useful, nor applicable to criterion D assessments. Therefore, a different
seét of decision-making cnteria for c¢riterion D evaluations are required. These would
seem 1o be relutively straightforward. First, the evaluator would research the property’s
history and, secondly examine its extant components. This research should be sufficient
to decide whether the property in question is a candidate for addressing one or more of
the three general questions outlined above.

If the property lacks residential features, it is not likely to have the capacity to agddress
Question 1, which asks how miners lived. If residential features are present, they should
have associated trash or at least a strong potential for such trash to be present (buried or
discarded in privies for example). Properties with the capacity to address Question 2 will
be those with well-preserved processing equipment (or above-ground evidence of
extractive techniques) with most elements of the “flow™ extant and observable. To decide
whether a property is a candidate for addressing Question 2 will require some knowledge
of processing and extractive techniques, or ut least, consultation with individvals with
such knowledge. Candidates for answering the third type of question, which can take
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many forms depending on the property in question, generally will be complex sites with
multiple use episodes. These ordinarily will be sites considered eligible under one of the
other criteria, where ‘archival research and on-site inspections Have identified specific
questions amenable to archaeological inquiry and not answered in available literature or
oral histories.

Prior to undertaking archaeological research at a property determined eligible for
National Register listing under criterion D, it would be necessary to develop a site-
specific research design. This is the accepted procedure for all modern archaeological
inquiries, of course, but is doubly important for mining sites, especially those considered
eligible for their ability to answer questions like 2 and 3. These questions will need to be
specifically tailored to individual mining properties. The data necessary to address them
will need to be identified with regard to those individual properties.

SUMMARY

The primary goal of this historic context is to provide succinct guidelines for evaluating
whether or not a given mining property does or does not qualify for listing on the
National Register. For properties that appear to be eligible, it is necessary to specify the
criterion or criteria under which they qualify and their level of significance (local, state,
or national). It also is necessary lo demonsirate that the property in question retains
sufficient integrity to convey its historic significance to a knowledgeable observer.

This chapter outlines the steps in the evaluation process. Many mining properties within
the Chugach and Tongass National Forests have deteriorated into ruins and thus will be
classed as archaeologicul sites or districts comprising a variety of constituent elements,
Rare standing building and structures or groupings of buildings and structures also are
known to be present.

Properties that qualify under criterion A (broad historical patterns) will be associated with
one of 11 possible mining-related themes and periads of significance, Those that qualify
under criterion B (historically important people) will have an important and direct
association with individuals who have made an important contribution to their
community, the state of Alaska, or to the nation as a4 whole. Properties that qualify under
criterion C (artistry and engineering importance) will be those that witnessed significant
architectural or engineering applications or where important technological innovations
occurred. Finally, properties will qualify under criterion D (information potential) if it
appears they contain important data that may further our understanding of mining history
in the regions under consideration.

Typically properties like churches, properties that have been moved, birthplaces and
graves, cemeteries, reconstructed buildings and structures, commemoralive properties,
and properties less than 50 years old do not qualify for National Register listing. In some
cases, however, these property types may qualify if they meet certain criteria
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considerations. For mining properties, criteria considerations B (moved properties) and G
(properties less than 50 years old) are most likely to be relevant.

In addition to possessing significance (that is, being able 1o be related to one of the four
eligibility criteria), to qualify for National Register listing, a property also must possess
sulficient integrity to convey its significance. Integrity 15 assessed in terms of seven
aspects or qualities: location, design, setting. materials, workmanship, feeling, and
association. For properties that may qualify under criteria A, B, or C, integrity of design
is the single most important aspect of integrity following guidance published by the
National Park Service (Noble and Spude 1992), “Design is the combination of elements
that create the form, plan, space, structure, and style of a property” (ibid.). Extremely
rare property types require less integrity than more common properties to qualify for
listing. Properties that qualify under criterion D retain integrity, (1) if there are important
questions about their histories that might be answered, at least in part. through an analysis
of their physical remains, and (2) if the properties contain sufficient in situ surface
artifact and features or have been demonstrated o contain reasonably undisturbed
subsurface materials that might be used to address the important questions,
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CHAPTER 7. NEEDS ASSESSMENT AND PRESERVATION ISSUES

Abundoned, frail human siructures do nog last lone in s damp climate and under such
hieavy winter snevw=loads. (Lethvoe and Letheoe 199421,

This concluding chapter summarizes the current state of knowledge concerning mining
properties throughout the Chugach and Tongass National Foresis, Foreseeable threats o
those properties also are considered. Finally. several recommendations for management
ol the Forest’s mining properties are offered.

CURRENT UNDERSTANDING AND APPRECIATION OF MINING
PROPERTIES

The history of mining throughout the Chugach and Tongass National Forests as related in
preceding chapters was abstracted from a number of available syntheses. There is no
comprehensive history of mining for either Forest, but a variety of regional studies have
been published hy historians and economic geologists Tor Southeast, wheré the Tongass
is located. Svnthetc wreatments for the Chugach are considerably less numerous.
Historian Rolfe Buzzell has published information on the Turnagain Arm Gold Rush and
the McKinley Lake Mine on the Copper River Delta. Several publications by Jim and
Nancy Lethcoe include brief summaries of historic mining in Prince William Sound.
Mary Barry has published the only detailed history of mining on the Kenai Peninsula.
Additional historical research and syntheses certainly are warranted for both Forests,

There is an immense quantity of written documentation concerning individual mining
properties throughout Alaska’s two Forests. Some of this information is readily available:
some is obscure and difficult to access. Minerals evaluation studies have tabulated
virtually every mining property throughout both Forests, but the level of detail provided
in the reports on these efforts varies. The investigations on the Tongass generally are
more recent than those for the Chugach and provide much greater detail than is available
in the Chugach studies. This disparity must be taken into account when planning to
investigate mines on the two Forests. Considerably more detailed summary information is
available for Tongass properties.

There are an estimated 500 mines and prospects within the Chugach National Forest as
documented by Jansons and others (1984) and Nelson and others (1984), Their work was
accomplished as a joint effort by the USGS and BOM. Brief summary data including
targeted commodities, recorded or reported production figures. and information about
observed workings are readily available to interested researchers. The data are organized
by individual lode mines and prospects and by placer streams, portions of streams, or
combined portions of streams. The locations of all mining properties (and unworked
mineral occurrenees) in the Chugach National Forest were mapped on 1:250,000 scale
maps by both Jansons and others (1984) and Nelson and others {1984) and includel as
oversize maps in their reports. That loecauonal information also was subsequently
incorporated into the GIS database maintained by the Chugach National Forest.
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The Tongass National Forest (and adjacent Glacier Bay National Park) also was studied
for mineral potential by the BOM (and USGS for the Tracy Arm-Fords Terror
Wilderness and vicinity) beginning in the mid 1980s. When the BOM was disbanded in
1996, their research was taken up by the BLM (which assumed the BOM's
responsibilities in Alaska) and is continuing today. There are an estimated 1,350 mines.
prospects and unworked mineral oceurrences within the Tongass National Forest; perhaps
800 of these are mines or prospects. The Tongass studies are considerably more detailed
than those for the Chugach. In addition to the kinds of brief summary data reported for
Chugach properties. the Tongass minerals availability reports discuss mining and
prospecling activities al each property (or placer stream) including years of operation,
and provide maps of many of the individual properties showing workings and processing
facilities, und sometimes individual claim locations. Numerous maps are included in the
reports, but there is no Forest-wide map comparable to the one for the Chugach on which
all properties are shown. Such a map could be produced, however, because all of the
locational data has been input in the MAS/MILS database maintained by the BLM.

The Tongass minerals availability studies are organized by geographic regions labeled
mining districts or areas. Thus far, reports are available for the Juneau Mining District,
the Tracy Arm-Fords Terror Wilderness / Windham Bay Area, the Chichagof and
Baranof Islands Area, the Stikine Area (final report in-progress), and the Ketchikan
Mining District. The BLLM has yet to address the mineral potential in the Yakutat Area or
on Admiralty Island. Historic mining on Admiralty Island was confined to the northern
end of the Island where just two productive mines are known to be present (Ken Maus,
personal communication, 2001). Mineral potential in the Yakutat area is believed to be
low, but placer mining for gold and PGES in beach gravels is known to have taken place.
While it is important to be aware of these gaps in summary data, they do not seriously
detract from a larger appreciation of mining history in the Tongass National Forest.

In additional to the summary reports mentioned above. it is important to be aware that all
mines, prospects and minerals occurrences on both Forests have MAS designations and
associated MAS/MILS records, which can be accessed online. These records include
listings of all names by which a property has been known as well as citations for virtually
every published report in which the property is mentioned. When complete, the ARDF
database (also available online) will provide similar, and sometimes complementary, in
formation for each property. In addition, the BLLM in Juneau and Anchorage maintain
paper files with copies of pertinent pages from cach of the cited reports for every
property with a MAS designation. These paper records are currently being scanned and
will eventually be availuble on CDs. The MAS/MILS files are of immense help when
researching an individual property because not only do they alert the researcher 1o most
pertinent citations, they actually contiain copies of the cited reports. This obviates having
to track down sometimes rare, out-of-print, and obscure documents.

To obtain even more detailed information concerning year-by-year activities at individual
mining properties requires research at state recorders offices and, for recent (post 1976)
activities, the BLM. This research is difficult-at best because of the way mining claims
are documented and the fact that the names of mines and prospects need bear no
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relationship to the names of either the claims where they are situated, or to the claim
owners. Claim histories are most commonly compiled to facilitate third-party liability
(potential responsible party) research at propertics where hazards requiring remediation
have been identified. If such a study has been accomplished, it will greatly facilitale
historical evaluation of & given mining property.

Cultural resource specialists have recorded 60 mining properties in the Tongass National
Forest and at least 40 such properties in the Chugach National Forest (a complete listing
of recorded mining properties on the Chugach was not obtlained). Summary data,
primarily from the AHRS database are provided in Appendix D: The recorded properties
include mines, prospects. associated cabins and camps, a few mining settlements, and
facilities used for the transport of ore, supplies and personnel to and from the mines.
Many of the recorded properties have not been evaluated for listing on the National
Register. In the partial listing from the Chugach Nauonal Forest, four properties have
been determined eligible under several criteria and one property. the Hirshey-Lucky
Strike mine, is listed on the National Register. The Chugach list also includes six mining
properties that have been determined not eligible for National Register listing. Nine
mining properties within the Tongass National Forest have been determined eligible for
National Register listing; 23 have been determined not eligible.

THREATS TO MINING PROPERTIES

The impetus to development of this historic context was anticipated remediation
messures at historic mining properties where a variety of hazardous situations have been
identified. These measures are currently being formulated. Dependent on the hazard in
question, thev may include: blocking adits and shafts; removal or covering of tailings.
removal or in-place buming of collapsed wooden buildings and structures, trash removali
and so forth. At a mining property determined ¢ligible for National Register listing. such
remediation measures have the potential to adversely effect the property if they
substantially alter any of its contributing elements. It is well to remember in this regard
that the components of an eligible mining property need not be in pristine condition to
qualify as contributing elements. In fact, the guidance provided by the National Park
Service (Noble and Spude 1992) and adopted here is explicit in requiring only that some
physical evidence of a property’s major components be observable in order for it to retain
integrity of design (typically the single most important aspect of integrity by which to
judge mining properties).

Despite the threats posed by remediation, it is abundantly clear that the single most
important threat t¢ mining properties in Alaska’s Forests is the weather. Untreated wood
and metal equipment deteriorates rapidly in the wet climates endemic (o hoth Forests.
These are regions where avoidance most certainly does nor equal preservation.

Vandalism, intentional or otherwise, also is an issue. Easily transported artifacts and
equipment are in danger of being stolen av readily accessible properties. Use and
remodeling of mining related cabins has the potential to preserve these rare standing
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buildings. But, unless such alterations are accomplished sensitively and with an
understanding of appropriate materials and workmanship, they also have the potential to
degrade the integrity of the property. Proposed environmental restoration projects also
have the potential to affect landscape features associated with placer mining. Finally,
renewed mining activities at a historic mining property have the potential to damage or
obliterate the older workings and support facilities, and to seriously alter the property’s
setting and feeling,

RECOMMENDED MANAGEMENT STRATEGIES

In cases where direct threats are posed by remediation or renewed mining activities,
property-specific protection measures can be designed and implemented for eligible
properties. Where adverse effects cannot be avoided, mitigation can be designed and
formalized with memoranda of agreement between the Forest and SHPO., The Forest may
wish to consider adopting a more proactive strategy, however, in keeping with the spirit
and broader goals of the National Historic Preservation Act.

There are an estimated 112 past producers (lode mines and placer streams) and a larger
number of developed prospects (perhaps twice or three times that many) scatlered
throughout the Chugach and Tongass National Forests that might qualify for National
Register listing if they meet the integrity thresholds identified in Chapter 6. Even
assuming that just a fraction of these properties retain sufficient integrity to be
determined eligible for listing, it seems unlikely that the Forest will have the resources to
stabilize and protect more than a handful of them given the toll inflicted year in and year
out by natural weathering.

Perhaps, the Forest could identify a few of its most exemplary properties for active
preservation and public interpretation. There are just a few mining properties that have
been stabilized and made available for public enjoyment and education in Alaska. None
are on Forest ‘administered lands. Given the eminent threats posed by hazards
remediation, and the long range. but vltimately much more serious threat posed by
Alaska’s climate. the Forest may wish to explore such a strategy in consultation with the
SHPO and the ACHP. A programmatic agreement might be negotiated in which the
Forest agreed to undertake a public interpretation program at a few specified properties in
order to offsel the immediate effects of hazards remediation at other properties along with
unavoidable deterioration at many more properties in the future.
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APPENDIX A. ACRONYMS AND ABBREVIATIONS

AIM
A-l
ACHP
AELP
AHRS
ARLIS
BLM
BOM
CFR
cO
C.P.G.
COR
DGGS
DNR
EE/CA
E.LTF:
FLPMA
FR
GIS
IMCG
IMIC
Ib

M
MAS
MILS
MIRL
MLFA
National Register
NHPA

Abandoned and Inactive Mine

Alaska-Juneau (Alaska Juncau Mining Company)
Advisory Council on Historic Preservation
Alaska Electric Light & Power Company

Alaska Heritage Resources Survey

Alaska Resources Library and Information Service
Bureau of Land Management (U.S. Department of the Interior)
LS. Bureau of Mines (also USBM}

Caode of Federal Regulations

Contracting Officer

Certified Professional Geologist

Contracting Officer’s Representatives

Division of Geological & Geophysical Surveys
Department of Natural Resources

Engineering Evaluation/Cost Analysis

Engineer in Training

Federal Land Policy and Management Act
Federal Regulation

geographic information system

Interagency Minerals Coordinating Group

Junean Mineral Information Center

pounds

Million

Minerals Availability System

Minerals Industry Locator System

Mineral Industry Research Laboratory

Michael L. Foster & Associates

National Register of Historic Places

National Historic Preservation Act

OHA Office of History and Archacology

0z ounces

PA Preliminary Assessment

PAD Problem Area Description

P.E Professional Engineer

PGE Platinum Group Element

Ph.D. Doctor of Philosophy

PRP Principal Responsible Party (Third Party Liability Report)

SHPO State Historic Preservation Officer

US(U.S,) United States

USC United States Code

LISBM U.S. Bureau of Mines (also BOM)

USDA U.S. Department of Agriculture

LISDI U.S. Department of Interior

LISFS LS. Forest Service
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USGS U.S. Geological Survey _

UT™ Universal Transverse Mercator (Grid)

VMS volcanogenic massive sulfide
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APPENDIX B. GLOSSARY

This glossary was compiled from glossanies published by Gonld (2001), Keane and Rogge (1992), Noble
and Spude (1992), Roppel (1991), Stane and Stone (1980), and White (2000), Websier's New World
Caollege Dictionary (Fourth Edition, [199%) was consulied ay well.

adit horizontal entrance into a mine,

aggregate rock from which ore may be separated using only mechanical (rather than
chemical) processes.

assay quantitative chemical analysis to determine components and value of
metallic ores.

alluvium unconsolidated sediments deposited by moving water.
amalgam compound of mercury and gold or mercury and silver.
amalgamation

process using mercury to extract gold or silver from pulverized ore. The
mercury combines with the gold and silver to form an amalgam. The
amalgam then is heated to vaporize the mercury and leave the gold or
silver as d residue. The mercury can be condensed from the vapor and re-
used. Heating the amalgam produces toxic fumes.

back part of an underground lode situated nearest the ground surface.
ball mill a cylindrical steel container [illed with stegl balls into which crushed ore

is fed. The ball mill is rotated on a horizontal axis causing the balls to
drop, which in turn grinds the ore into small particles.

bed seam or horizontal vein of ore.

bonanza rich vein, mine, or discovery or ore.

hottoms deepest workings in a mine shafl.

bullion ingots containing both gold and silver; often sent to the T.S. mint for final
refining.

claim tract of land with defined surface boundaries that includes minerul rights

to all lodes and veins of ore extending downwird from the surface. In the
United States, the maximum size for a lode claim is 600 by 1,500 feet;
maximum size for a placer claim is 600 by 1,320 feet.

claim jumping
staking a claim over a previously established claim,
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claim marker

classifiers

chlorination

collar

Concentrate

concentrator

country rock

cradle

crosscut

crusher

post, rock cairn or other marker placed to'stake a claim.

screen-like dividers to sort ore by particle size after crushing. Different
types of classifiers are grizzlies, Trommels and Dorrs.

chemical technology for milling complex ores (after the Frieberg
chlorination process developed in 1858).

surface entrance to a shaft.

ore that has been crushed and had waste rock partially removed; end
product of the milling process.

simple machine to separate ore-bearing rock from waste rock using a
shaking, vibrating motion. Different types ol concentrators include jigs,
buddles. vanners, Embrey tables, and Wilfley tables. The term also is used
to identify buildings that house concentrating machines.

waste rock or gangue.

a wooden sluice operated by rocking from side to side: used in placer
mining; often synonymous with rocker.

level driven horizontally and at a considerable angle to the ore body.
Sometimes used to prospect in the expectation it might disclose new
deposits.

machinery used o grind ore. Different types of crushers are ball mills,
stamp mills, jaw crushers, rod mills, and tube mills.

cyanide process, or cyanidation

technique developed in the 1890s to extract gold from low grade ores. The
cruder method of mercury amalgamation may recover 60 percent of the
precious metals from ore, while the cyanide process may recover as miuch
15 95 percent and can be applied to 1ailings as well as ore.

ditch excavated trench or canal to convey water.

dore product of cyanidation containing both gold and silver.

dredge large raft or barge on which are mounted either a chain of buckets or
suction pumps to gather alluvial deposits of sands and gravels from below
the water’s surface. clevate them, and wash them to recover placer gold.
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drift

engine

flotation
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horizontal underground passage that follows a vein of ore. In contrast, a
crosscut intersects the vein. A level may cither [ollow or intersect a vein.

a machine that uses energy (o develop mechanical power.

an alternative method to smelting for separation of metals from barren
rock. This method uses the principle that some minerals adhere to or are
coated by certain oils and the oil-coated particles tend to adhere to air
hubbles. stirred or blown into the pulp. and thus rise to the surface. The
oil-coated minerals were collected as a froth and skimmed off, forming a
concentrate. Such mills were at Salt Chuck and William Henry Bay.

free-milling gold

Tume

gangue

giant

glory hole

grizely
grubstake

headframe

high grade

gold that is easily separated from its country rock and can be recovered
through amalgamation or gravity concentration; the converse is refractory
gold.

-

an inclined channel, vsually made of wood and often supported by a
trestle, for transporting water.

the commercially worthless mineral mater associated with economically
valuable metallic mineral deposit,

water nozzle used in hydraulic mining. The name was derived from a
manufacturing trade name.

funnel-shaped, surface pit in which ore is extracted through a raise from
underground.

a grating used to catch larger pieces of ore.

supplies provided to a prospector in return for a share in his claims.

steel or timber structure at the top of a mine shaft. The headframe carries
the sheave or pulley for a hoisting rope. Allernate terms include gallus

framie, gallows frame, headgear, hoist frame, and head stocks.

ore of high value; containing a high percentage ol valuable mineral to
country rock: opposite is low grade

hydraulic mining

placer mining technique using water pressure to break down. wash. and
transport gold-bearing placer deposits into a sluice where the gold can be
trapped and collected. Delivering the high pressure stream of water
requires a complex system ineluding a diversion or storage dam. a ditch, a
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Jig

levels

lode

long tom

matie

metal

milling

mineral

mine

monitor

headbox connected to a pressurized pipeline or penstock, a hydraulic
nozzle (called a monitor or giant), and a sluice.

any of several mechanical devices operated in a jerky manner, as a sieve
for separating ores, a pounding machine; or a drill.

in underground mining, horizontal galleries excavated at regular intervals
below the surface. Mines are customarily worked in numbered levels,

continuous mineral-bearing vein or deposit of ore.

a long sluice or trough used to wash gold from placer deposits. A long
tom is longer than a rocker or cradle.

crude mixture of sulfides formed in smelting ores of metals such as lead,
copper and nickel. The Alaskan smelters sent matte to be further refined
in the Lower 48 or Canada.

any of a class of chemical elements, as iron, gold or aluminum, generally

characterized by ductility, malleability, luster. and conduetivity of heat
and-electricity.

process of extracting minerals from ore: may be accomplished by
crushing, grinding, and chemical leaching; sometimes contrasts with
smelting.

an inorganic substance occurring naturally in the earth and having a
consistent and distinctive set of physical properties and a composition that
can be expressed as a chemical formula; can be an element or a
compound.

used as a noun, productive workings (placer or lode); contrasts with
prospect. The verb ‘to mine” means to extract valuable commodities.

water nozzle used in hydraulic mining. The name was derived from a

manufacturing trade name,

native gold (or silver or copper)

ore

panning

gold, silver or copper in their metallic form and found on the surface.
mineral of sufficient value and quantity to be mined at a profit.
simple placer mining technique that removes gold from placer deposits

through the use of a shovel and hand pan. As water, sand and gravel are
swirled in the hand pan, the lighter sand and gravel are washed over the

rim and the heavier gold sinks to the bottom of the pan.
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pavdirt

paystreak

Pelton Wheel

placer

placer mining

portal

prospect

raise

retort

rocker

shaft

skip

slag

sluice box
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gold.

that part of a gravel deposit that carries gold in large enough quantities to
make it profitable 1o mine.

trade name for a water wheel with buckets, used to generate electrical or
mechanical power.

alluvial deposit eroded from parent bedrock.

recovery of gold from placer deposits bv mechanical concentration.
Simple hand fechniques include panning, sluicing, rocking. and dry
concentrating. These hand technigues are labor intensive and recover only
the large pieces of gold. More complex, mechanized techniques such as
dredging and hydraulic mining require more capital investment and allow
lower grade deposits to be worked profitably.

surface entrance to a shaft or tunnel.
used as a noun, an excavation of unproven value: may include pits, shafls,
trenches, drifis, or drill holes used to explore mineral-bearing ground or

rock. The verb ‘to prospect’ means to search for valuable minerals.

shaft excavated upward to connect levels within a mine or to reach the
surface.

distilling or decomiposed by heat of matenial, such as gold amalgani, to
drive off mercury and recover the gold.

a wooden sluice operated by rocking from side to side for washing sand or
gravel in placer mining: often synonymous with cradle.

vertical or sharply inclined excavation made (0 prospect for. or mine
underground ore, or to hoist and lower miners and material into and out of
below ground mine workings.

a self-dumping type of bucket used for hoisting ore in a shaft.

waste from the smelting process; contrasts with tailings and waste rock.

a wood flume with riffles on the bottom through which gravel is washed
to recover gold during placer mining.
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smelting

stamp mill

stope

surface cuts

tailings

tramway

using the high heat of a blast furnace (smelter) to melt ore and extract
(separate) metals from country rock. The separation is both chemical and
physical. The Alaskan facilities using this process were at Hadley and
Coppermount on Prince of Wales Island.

a crushing device in which heavy pieces of iron fall repeatedly, like
hammers, upon pieces of ore.

in underground mining, a large pocket or ore. or the excavation left after
removal of the ore. A stope may be excavated in steps above and below a
level.

open trenches and holes dug or blasted on the surface and frequently used
1o prospect for ore bodies.

wasle [rom an ore reduction process other than smelting: often refers to
fine-grained debris generated by a stamp mill; ¢ontrasts with waste rock
and slag.

used for moving ore and supplies. An aerial tramway transports loads in

«carriers suspended from wire ropes forming the tracks, between supports

trommel

tunnel

yanner

vein

waste rock

such as towers or posts set in the ground. There are bi-cable and reversible
aerial tramways. The term “tramway™ is also used to describe surface
transportation devices, usually railways on which ore cars moved by
gravity, horsepower, manpower, or were pulled by locomotives.

a sieve, usually a revolving cylindrical one, used in screening ore.
technically defined as a nearly horizontal underground passage, coming Lo

the surface at both ends. Sometimes the term is used for a passage open to
daylight at only one end, mote properly termed an adit.

a device used 1o concentrate fine particles. Vanners consist of endless

belts inclined longitudinally and carried on a frame that oscillates in the
plane of the belt. The shaking motion causes a stratification of particles of
differing weights.

any zone or belt of mineralized rock lying within boundaries clearly
separate from neighboring rock.

rock broken in the process of opening a mine and excavating tunnels;
typically assumed not to contain commercially valuable ore; contrasts
with tailings and slag. Individual chunks of waste rock tend to be cobble
or baulder-size.
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whim large vertical drum turned by horse power, steam power, or waler power
to raise ores from underground mines to the surface. The whim rope or
chain attaches buckets to the whim.

winze opening, like a small shaft, sunk from an interior point in a mine
downward; used to connect one level with another, 1o prove the lode, for
ventilation, or water removal.

workings excavations (placer or lode) developed to search for or extract valuable
minerals; more generally, any mining development,
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APPENDIX C. MINING PROPERTIES
EVALUATED FOR PHYSICAL AND CHEMICAL HAZARDS
(Contributor: Donald K. Chancey)

BOM and BLM investigators inspected 137 mining properties in the Chugach National
Forest and 109 properties in the Tongass National Forest for physical and chemical
hazards during the mud 1990s. These properties were selected for evaluation based on
recorded documentation that indicated there was some reason to suspect hazards might be
present. Thus, the properties tend to include productive mines and the more elaborate
prospects in contrast to smaller, less substantial properties. To understand the range of
variability among the mines and prospects examined by the BOM and BLM, records that
were readily available for 212 of the properties were reviewed (121 on the Chugach and
21 on the Tongass).

The results of our review are tabulated in this appendix. Each property’s most common
name and its MAS/MILS designation are provided. In cases where propéerties also were
recorded by archacologists and assigned AHRS numbers, that number 1s provided and
may be cross referenced with the listings in Appendix D. The type (lode or placer) of
each property is listed along with targeted minerals. Attributes of each property as
described in historic records are summarized including dates of operation and features
understood 10 have been present originally. This information is abstracted from data
presented in the hazards assessments. Findlly, summary information concerning the
current (mid 1990s) attributes of each property is provided: that is, the features observed
during the hazards evaluation are listed, The mining phase understood to be represented
at each property also is listed. As discussed in Chapter 4, these phases include:
prospecting (P), exploration (ER), development (D), and exploitation (ET). Productive
mines will have experienced all four phases: while prospects will lack evidence of at least
the exploitation phase. NI is used to denote cases where no information was available.

Picsipeits it Produteis | :“lj March 20052
Higtofic Context TonMining Propeities MLEFA Job N USDA-USESANIO000



Appéndix C. Mining Propéitics Evaluatisd for Physical i Chemiical Hissds

Page intentionally left blank.

Prisspedis and Producees 184 Murch 2002
Historic Comtoxt fif Mining Propeitis: MLFA Jobi No, UISERA- LISFS-00 10000



QDO0-100-S4571-VASN 'ON QOf VTN GR1 sonprodoy Sy 10j 10000y 1IN
TO0T Yorey wraonposd pub staadsoly
§ayauan uaAds "Yi/d IN 1[8qo2 ‘12ddod apo] BOE0S60TOO[ZTT-S ww) Avg umpaquieyd| 51
201 2158M
HO01 ;S [T 'spaljs ‘uigen ‘asnoyung
‘Sulqed ‘supe oMl LI/A/NE/d]| TSP 9 ‘61T 161 1aa[1s ‘pjod Ipo][659-MHS|Z110§60Z00] 1€2-8 oury aseD| |LI
LA/Q/L3/d 8L6T-5681 prod|  1aoud 9LT0S60T00| 9L-d Yo voAuu| |9
3201 3158M “WPE 'O/ LE/d UpE g16]| Uiz IoA[IS ‘Pod apo] T110580Z00] 61-V 1Wadsoid 10Uty pue uueD| |51
e ET] FI61-8681 umsdum ‘plod|  aoeyd 9c70S60Z00| T6d FaauD erwoNieD| [pl
Uiz "pea]
¥E/d upe ‘0g6| |'12ddos saayss ‘pjod apoj +110580200| T1-V 1adsoig awag umoig| [
supRmod “Ipe ‘(IE/d IN| ouz ‘pedj ‘pod apo] §0105§60200]0ZT-8 id mog uamalg| (71
([T dures-Z “smiqed
Om) 'SUpE aaq "QAIE/d IN JoA]1s "pjod apo] £9£0560200{S0T-8 sy samarg | | [
SAUI[IE] 001 A15EM
LI pEYS HpY CaE/d [jEl MBS NPE *LE-1E6] pjo8 apo] 96Z0SBOZO0| OF-V sy auug| 0]
X201
2058 ‘SUTRAI UIGED ‘O/IE/d sipw om1 ‘L1-0161| 20ddoa ‘peay ‘aurz apo] 1S00S60Z00|S11-8 wadsosd yarbyorig| (6
a8puq uotsuadens
‘Spays Om1 ‘wqed ‘qE/d Wasa1d-g68 | plod|  aoed 100S560Z00] 9L4-d uiqe) | 'oN Aneg| |8
La/anis/d 1£61-p681 soaps ‘plod|  raoejd SLT0S60Z00] 16d a1 reag| [/
Yool 21%em '(IH/d 1PE 'SOOGT Alea uod “addon apo| EFO0SA0T00| SL-S aJuRLNI0) 53[5] Jo Aeg| |9 |
PE Upe 'L1-C161 pIo3 po] 7SENS60Z00|851-S wadsaig uueg| [§
Jurz ‘addod
upe 'q/ga/d IN| ‘p®al ‘12aqs ‘plod 2po L6TOSBOZOO| 1+-V auty Sraquargeg| |+
upe QN IN ploF apoj 6105560Z00|0E1-8 13ads0id pragmouy | [§
peal
201 N5BM UPR ‘G UT/ £161['12ddoo “soapis ‘plod apo] LO10SB0Z00| £T-V 1oodsolg 98pay rpuom PYSUIV| (T
- sHue
[t §o0nd 215EM 'Samlanns
i “SHpE oM La/Q/aE/d OM1 [T ‘STIPE 0M1 ‘BT6] J9AqE ‘plod apo| 1610580200 1€-V QU SATISTHUDE EYSTIV | [T
158404 [OUCLIBN YIDEMYD)

S0661-PIT uf pAISIA
sua J2afoad waym pajou

SPI0DNY JUMISTH (S)maourpy 1adam ),

saamiwa] ) aseyd Supuiy W paquasaq SANqUNY

adi], SHHV STIW/SVI d1 S4

auTeN]

SAUVZVH TVOINTHD ANV TVIISAH H0d AALVATVAHT STLIMAJONd ONINII D xipuaddy




OO0 100-SAS1-VASN 'ON 497 VITN

satptadory Fumingy 0] Jxajuoe]) SUmETH

00T Y 081 wranpol] pur nosdeosg
12104 Y204
asmM “yeys ‘upe 'qaad upe ‘1161 J2A]1s ‘pjod apo[ £220S60Z00|LET-S 14 puRpe oy pue 331030 | (8¢
IN IN| 42aq1s ‘p[oR ‘z2ddoo apog S110580200] 8V 19adsoud auo-u-mo.| (L€
Yoo1 apsem ‘NpE WH/d L161 saddoo 3po] 8TT0S60Z00|501-S 19205014 Avg Dysutd] [0€
sFurper Y001 sem ‘sFurpping
I yeys * LE/Q/E/] [T SRS oM 1R ‘656061 JIATIS 'PIOB 2pOI[Z91-MHS| € 110560200 ¥TT-S aury Y331 S| |s¢
~ SRUT(IM ‘2sNOfING
'Spatjs om1 ‘uige “Ya/d IN piod|  aederd FO0SS60Z00] 18-d DADN-URNLITES | | ¢
001 A15EM YT/d t1-£161 I3ATIS 'Plod apo| £500S60T00[£T1-S wadsold a8pa oprIop|d | |EE
SWNJp 'asnoyNo ‘pays ‘Y/d IN piod|  seoud £00$560200| 18-d SuIfe]) Wapd| |ZE
Wpo | LE/QM A/ | 1w ‘siumnb Buian] ‘9g-4Z61 prod apoy S600560200]92Z-S ourpy 1w1og 153 | 1€
3001 215eM TIPE " LA/AAIT/d SUPT OM1 ‘TG piod apoj 68Z0S60Z00|+62-S 1wadsaig Suiumod| [0¢
2115 puy 100 PIp IN pIos apo| 9010560200]612-S 1 38pa1 qniD st |62
SHmre
‘§ao1 a1sem ‘adid uapoom sossardwos
‘| “yeys 'sipe T/ E/d ‘[jru “sipe 2210 *LOA] 19ATIS ‘plod apolj6rr-MES|0LODSE0TO0| 201 -S sunpy ssodn))| 8T
STUI[IE) "[[1F "Sumwal sxapenb FuiAL ‘[
saawenb Fuiar | LyQ/eEd| dumis-g 'sitpe moj 'LE-0161 poB 2poffz61-MAS| F110860Z00}) LZT-S AU W0 umo1D| 1£7
[23M JUIGIM PUT WEp
SRUIPIING [RI2AS ‘LE/Q/NE/G| AWy Iumes 'S161¢L681 plof|  1aoepd 0ST0560Z00| €6-d ¥eau) moaD| 167
IN IN piod|  aoerd B10SS60Z00] - 3221 apddup] 6z
IN c16l 190u1d 1170560700 - A1aA0081(] 18305210 | PT
IN npe plod -9po] Z00SS60T00{ - 1py ¥921) 1adoo)| €T
qd/d 86617881 plo [EEG 0E10560200] 98-d ¥aa1D 12doo))] |TT
uiged
004 21seM “HPE 'QRIH/|  X20J MsEm ‘PR ‘Og-H161|  PEa] JeAps 'plod apoj £LZ0S60TO0|Z0E-S uRmMOLd P U00D)| 17
SHpE 23 ‘a/N/d 1€-1161 13ATIS "PJo3 apo] L910580200]652-S 10adso1g opeidjo]| [0Z
3001 A1SEM ‘SIIPE OM) ‘AT z161 plod apo] 0110580200{ 12V syadsolg uozawe)) saMYD)) |61
S066 TP Ul paIsiA SPa033Y S0SIY (F)pauppy 138y, il SHHY STIN/SYW (i S4 HEN
sua joafoad vaga pajon
Saamwa /aseud BUN U1 PIGHIS] SHAqLIY




0000~ 100-SASM-VASN "ON Q0F VAT
CGOT N

seruadngg Rutunpyg o s sty
sranpoag pur soadsong

SUlqed 20 LE/CQUNE/d]|  TR-0L6] '19-5861 '0F-S681 plo3 taoerd S008S60T00] 9L-d SWLD) A18Y) SUIABIH | |ES
3§00 1SEM ‘SIPE “UH/d SITPE OA 6061 PIOd "Jurz apo] 0+00960200] 1Z-D 10205014 Aeg] 30 peaH | |8
Lana/d L1-6061 saddos po} TE10560700| L¥S 193ds01d 00 AxeH]| [ 1€
Spays 3y "yH/d £8-1861 i 1aou1d PIT0S60T00) T8-d sunwp) £-1 pee3wH| [0S
§o01 ;isea "Sipe oMl ‘Q/aE/d S1tpe oMl '01-8061 |20 "1addos apo| E£TO0S60TO0| 9E-S 1wadsoid Aeasey [H| |6F
SEurrel ‘espuq
uoisuadsns ‘L 3/q/43/d L161-L6RT pio3 1aoeyd 00£0560T00| £4d Y2217 Yoo | |8
H:/d qouan ‘Z1-1161 1aa[is 'plof Ppor POE0S60Z00] BOT-S APOT] BOSARID)| | LF
SHUTIEY
“Fa01 NseM "SIWnp 'Syoen
jres quawndinbe eowmoaps ‘fmu
Yiuamdinba uoneoLige; [P sfupie; ‘szauLIojsURL
‘g]1a2 uowesop ‘Jossardwos qued swndaposphy ‘rw
| ‘supeoan ' L3A0/83/Md dumis-01 'syeus ‘$9-7161 1241 ‘pod apof| 156-m28|0ZZOSE0Z00| LIS AU MUBID) | |9%
S[qed 'SuImJ
Futpjmng “iyeys | L/aH/d RS ‘91-0061 piod| ¢¢avomd LO10560700 19adsalg LOIA UapeD| (st
SAUIIe wen [puae o
i tsype oml ' LA/ Ed|  durms-g ‘supe oMY 'gT+1 161 IDAJIS ‘plod apo] 1900$60Z00|621-8 12adser] ajfeg vapion| |t
H}I01 ASEM SUTEUTT N01 MSUA "SUIGED
uIged pue i 'q/ys/d Ol [ "Yeys *$1-7161 Iaajis ‘plod apoj D8TOSHOTO0| 1DE-S wadsosg dumg plon| |cr
apd sBuTjE: [[EUs
'SAIANBG 'SUIR Wiqed pue SUIGED [BI0A08
[ir ‘supe oM 13/Q5/d TIT 'sype Jary)-*7Z-1 161 saAps ‘pjod apoy|992-TVA|1200980200| £9-A ourpy 8ury poo| |Tr
IN NpE ‘7661 apo| STINSROTO0| E°V UL 24010 |1+
(s pe ‘ayE/d 11T "3pR '0Z-9061 uz "addos Ipo] [LEOS60TO0|OT1-8 1adsaug Butuuapualn| [y
fewiuaa)
wes pysnad mel jpm ‘doys wed ajges ‘2nnygo Lusse aurz ‘pea|
Amssu ‘supe sarq | LY/QAAF/d] (I ‘sipe 91 ‘gp-9061 {'2addoo aaps ‘prod pol| §1-MIS|6810560700|£52-S auty yoraedpio) (€
SO661-Pru Uy pIISIA SpI0ag INOISIH (s)peasury pediwy, AL SHHV STIA/SYIN A S4 aumeN
s 1aafoxd moga pajou
SaamEa ] / aseqd Supin Ul PIQUIISH] SNNGUNY




OG- 100-SASN-YASA "ON GOF V4 TIN
2007 YUP

saruadoug Bummy 10) 1euo) NmsTH
aaInpalg pue sinadsorg

1STA 102021 o * L F/C/ HE/d npe 'GZ-T161 J2A1S 'plo apoj 7500960700] 8-D autiy atng AxanTf [z,
yoos Asem “Ya/d 8061 iaddos 2po] £100S01Z00| 12§ 19adso1g (D ARon] |12
Kuadod
noyrwy Jo umd aq Aepy plod apoj 0£10560T00[991-8 1adsold w18 auo]| |oL
SOul[IE] “Uonipuos
pood w1 28puq ‘vIqes ‘'qE/ wasaid-ga8] plod 1aovyd 6005560200 18-d swe|D) 7 werr| |69
uonipuod ﬁa_cm ul
X0q 391Nys ‘U1qes | TA/aIT/d juasard-c681 piod|  avomd 8005S60Z00| 6L-d uge)) uasyuney| (89
sgume) ‘mges
‘[mmases o LRy araE/d uigea ‘[ ‘g 161 1aAQs ‘pod apoj $SE0S60700{£91-S autpy Bursue]| |L9
d 6861 PI JERLT LODSSAOZO0| 9L-d spays ooqery| [99
Suin srouenb ued oinoafa
Fuip[ing ‘Sipe om1 'QIF/d| I mes ‘sipe om) ‘€4-8061| praj ‘omz ‘addoo apo] #r00S60200| 18-S | 00 ‘apq % Futuny pueysy siyduy| [<o
m:.r_..n. ‘sI08sarduoD
susnu Suipping " LE/CI/ME/d| e ‘weys ‘sipe om) ‘61-Z061 | piod 1aaqs taddoo 2poj 1£00S60Z00] TS-S wadseiy saddoy) puwisy siyBry| |+9
SIpE OM) ‘7761 pjo3 apo] 88Z0S60Z00|967°S 14 mg wuay| €9
suqap Suipping “ya/d| Surup wonriojdxa *[(8-0L6] plod apoj HLEDSE0T00|LIT-S ‘0D Juiuy (mog nesung| (79
IN IN 19A1S ‘plod 2po]|61-MHS |99 T0S60T00|S5T-S 122ds014 uosuyor| |19
wen ‘wmsks amod Jmmm [umuapqAtow aafs
Lyama/d) ‘e dusis-g) ipe ‘gg-z161| 'peoj ‘piod ‘saddos apo} 1010S80Z00| 8-V Uty fiemar| (09
IN IN 3015 "1addod poj 6¥00S60T00{801-S YINOWSLIO g uasua[| |6¢
suIqea
sutqes 0m) | LH/ANE/d oMl ‘08-5161 ‘LOGI-L681 plod|  oowd 5008560T00] 19-d uge) sqooey| 3¢
#201 MNSEM NPT Y/ PR 0061 outz “1addod 3poj $Z00S60Z00| BE-S W) samad T[] [LS
ipe “gg/d IN| 2aps “saddos ‘ourz apo| 86T0580Z00| TV 1adsoug (23] wipey) WD) AP |95
IN T161 T2ATIS ‘PIod apo] Z9£0860200[+0Z-S 13 35pa] OYPISSWOH| (65
(aoumeAR Op61 Aq pakonsap
uigeo Joddns 01 pasn snoung 'doys
Arqeqoad) surmmel Suuds pue|  yinusyoeig puw Jossaadung
saqud ‘sipe om1 ' LA/Q/4T/d 'SIPE OMI ‘1 p-9E6 ] 2A{ts ‘plod 3pOLJ66£-MHS[9TE0S60T00|Z6Z-S 2NN uospED) pue AYSIH) |#S
SOG6T-PIUL U} PIySIA spioday MMSTH (Sepupy edre), AL SHHY STIA/SVIN @ S4 REN
s 1aafoad magam pajou
saamyea j / aseyj Supuypy 1} PAGLIISIQ SNNGLNY




C000-100-S4SN-¥ASN "ON 991 YATN a8l satuadong Sunminy 1oy IXANUBT) MIETH

TO0T YN ngnpory pitm sioadsal
Hoou s "yeys ipe 'qIE/d WRYS PR *[£-1161 12ans "prod apo] EPEQSA0E00| I¥1-8 13adsold mg YUON| 198
dumes
SIPE oM "T/ANH/d 'SRYS oMl "I1pe ‘TH-1¢61 13ATS ‘plod 3POI[Z6E-MES | LETOSHOTO0|BET-S ASNOWEAN | (SR
Y201 215EM ‘PAYS
2Bea01s ‘swiqea om1 ‘Ya/d 6L61 pod|  seouid|cTr-MHAS|90£0S60200] - surte]) (A |+8
sumyl
wawdmba [ *sums Fuipjing ‘suren sany ‘rossasduwoa
paumg "3pe 3uo [ 5/A/4H/d ‘T 'sapE XIS 'TE-6061 12A1S 'plod 2po| S6C0S80T00| 6E-V SULA YyIBUON| | E8
Jurz
Yoo1 msea Mpe ‘QraE/d upe ‘(161 ‘peay 'prod ‘1addos po] L600560T00[60T-S 13adsoig 23pa uedzip| |28
Joddos|
sipe omi 'QAid/d SHpE oMl 'T1-7061 i[eqo? ‘[ apa] £110580T00| ¥1-¥ 1adsorg [3Y2IN Jaary S1uT | | 18
SUIqRD [WiaAas ORT) [BUan
sTuip 'sopqud wen ‘|astm uoyjag ‘10ssaadurod
SUIqUY i upR 1 9/Q88/d "I yeys pe “GE-T161 1aayss ‘plos] 2POfIGET-MAS|6ETOSG0TO0I 951§ JUIN Bury] (ot | |08 N
sauldua ‘101eiaduga ‘FFzoppng duwind 23ae] ‘Fzopimg

"§ann [@pow ME] 'UONIpuoa| ‘lo)oen ‘saxoq adms ‘uouued
pood ut pays j001 pue asnoy Jatem *dumnd uorFunguop

Iamons ‘uges ' L/ ‘auidua jasaIp ‘LE-L68T pjog woed|cne- MASI0ST0860T00] 6L-d QU] 1008 291D SN 6L
- 21530] 100 PNod 0161 39ATTS ‘PIOS apo] LR00S60200| 102-S 19adso1d M1 AT (8L
Y04 ;e DY “ARIE/d pE ‘TE61 IAIS POE|  apo| TEE0S60Z00]00E-S 130dsoig apo AYFIA| 1L |
ndupe " L3/ANIH/ LT1-0161 pio? pof 7610560T00{8¥T-S 193501 WEITINOIN] |9L
HoOI 15 M TI01oE]
‘syoen e ‘a8puqg ‘Juamdmba
pue sutna doysyiom
PUB []Iu ‘[[RY SSaLU ‘asnoyyung
'supe [uIAds ' 15/0/43/d [ "$iTpe XIS "9(-0061 1aajis ‘prod 2po]|6i-HOD| E€00960Z00) 9-D uljy o] ASqungaN| |SL
sdulm ‘suteumal doys qrasyoe]q
fitus *supe oMl "qNIH/d "[[1U SIpE OM1 "B8E-T161 1478 "pjod IPOI|LIT TV A|9TOO9BOTO0 I.c.__.— SUN PRy L |
SUIQED) §,008[ 10 ISNOUPECY
13/ardd/d STYM 205 "ST61-L6RT plof saowd CS10860T00] 19-d 1924 XudT] [EL
$0G661-PII UY PAYISLA SpI030Y JUOISTH (s)jeasuppy limy,  9dAL  SHHV STIW/SVIW @I SI N

sua oafosd uaygs pajou

saanyea,] / 3seqq Supnp 1 pIqUISAQ SNNGENY




DGO0-100-S:45/1-YUS "ON 90F VTN

sandadogg Suninpy tof IO TLIDIETH

TOOT qom 061 wzanpog pun soadsory
~sEu LE/AAIE/d IN PIOR[ 1307 8920560200] Zi-d Faa1 A iS[[90T
saulEl La/a/ua/d 11-L681 piod| 1o 8510560200[ SL-d ¥221 diuaapig| |01
Joo1 a1sea ‘sitpe om ‘'QIE/d 1PE ‘9Z-461 | 49A1s ‘ploB ‘1addod 2po] ZLOOSKOZ00| $T-S 1aadsoig L1 ooys| |+01
SUIED OM "1JRYS 1IPE “YE/d mged ‘$1d ‘05- [E61 13A[1S ‘plod apoj ZL10860Z00|99Z-8 12adsoad [12ys| [£01
2[qISSaIW 10U 1S "IE
1o} U338 11pe | LE/AAE/d upE ‘Z1-L061 plo8 apo 6010560700] 1TT-S 14 vzuvuog premas| |zo1
uost deiss ‘miqed Y/d IN ploa|  1eow[d 1108560200| 0L-d uiqu) Y31 apwas| 1101
SLIQap "SUII asnoino
‘winup ‘urqed ‘L 3/q/989/d UIGES ‘WP ‘6E61-P061 I9AY1S ‘plod 2po] LSTOS60T00|TIE-S H3212 [IYN MU5| |00
~ SHUTjEl §O01 ASEM JO0I ASEM _
ST [T NPT " L/C/ I/ | SamIonns T ‘Wpe ‘6E-SE61 1aa[1s ‘plod apol|zze-TVA|0T00980Z00] #9-A auty y8nog, pur 43noy| |66
20 FISEM ‘SUTBLIR oged
WIGED "SUPE M1 '(/aE/d]  "SINO XI5 “SHPE XIS “pE-H061 1aaps ‘piod apel 0110960Z00] L-2 swrery dnosn A2 | [B6
JooI 215eM "SURmAI
suqEa oM) ‘ssnoysamod sdmppng 221
"eYS ‘SIPE 90 L /C/AE|  UPYS 'SNpP INo0) ‘60-6681 | 2aaTts outz ‘1addod apoj £900960200| 64-0 | ‘00 wamdojaanq wyseTV-SpoUday| 146
L3/a/83/d 8381 plos|  1aoed $620560Z00] 06-d YeaI) uonzaunsNY| |96
Yoo
2jsEm “SUIQed oM 'Q/EEM | - 1JRYS ‘NPE ‘TI61|  OuIZ “J3ALS 'plod apo §TZ0S60T00|6¥1-S wadsolg 1aupnen pus pasy| |56
BE] PR 'LO-F061 sadiod 2poj £5T0S60Z00{TLZ°S 13adsoig oMy Apra| |6
NEIREE] 9061 -S0681 P10 1oe[d $610560200] 18-d Fe21D niwnQ| |£6
sgurm ssum
WGED T LR/Q/EE/d|  fuiges [ upe '9z- 1161 1015 ‘pjod 2polzi1-MAS | 1010860200| #12-S aurpy asonutid| (26
SBUI[IE] *SUTewa)
Fuppng Avsse pue [[To szaprenb Suiay
‘sBunjiom ourw ‘[ T/q/gE/d|  ‘Buipping Aesse [ '8Z61 13a11s ‘pjod apo| ¥#T0S60Z00[ 8918 auty Aeg =Feutod| 16
SWInIp “Wa/d SDES I plod|  soeyd (0105560Z00| 9L-d sute)) Auuad| |06
sFunrem “sossasdwios ‘sor0en
‘laymasiea ‘e LR/AnE/d| sTume ‘mged i 11261 13A11s ‘plod apo| 1610560200|S£2-S auy (voiseat]) 9|9RI0| |68
IN IN| ouiz ‘piod ‘1addod 2po] #6Z0S80Z00| SE-V 159ds01d anatA pue uos|o| [88
J3AIS
L/aradgid IN| ‘pva] 'pjoB '1addoo apoj 9900860200{9€1-8 wIBON| (L8
SQ66T-PruT ul pajisia SPI0INY JLIOTH (S)Esouriy peBiwy, AL SHHV STIA/SVIN (I S3 BN

sum 39afoad waym pazou
saameay / aseyd Sumipy

1 PAQLISI SNNGLY




O000-100-845N-VTS1 "ON qUf VTN

161

sanuadon] Buturpy 20 191007 JU018N

LO0T Yorey SI3NPOsE pue n13adsos
mjd asod unjd apioeis
SBUITE ‘SUED [10 0M1 ‘SUTDIA) Yuawrdimbs vonmop ‘[
wqes “upe " LI/A AA/d|  2qm ‘sdums ‘ipe ‘24-9061 19115 ‘ploE apo| £T00F11Z00f 1-HD aury JoFeyanDi ||
DALY WDNIDIT) JJ5840 ] foUouDN ._.hﬂ.mt_.ufh
saul|rel
‘SIDUNNODY (3N ‘9SnofRMOYs
‘Butpping afeims ‘pays
afr101s [onyg *suIqed MOJ W/ ulgea "+61 pjod 1oe(d S10S560T00] 19d Asnoyproy sAM| 171
PR "WH/d IN IN apo] L110S80TO0| 11-V 19ad5019 Aeg sioMm| [oz1
SUIQED N0J “YH/d IN pioB|  129e1d|eng-MAS|ST0SSH0ZO0| Tid SUIGED) Y991 1YEM | 611
npe ‘qraa/d IN IN apa] L6T0S60T00| S8°S ‘S| Joueajg0adsold paweuup)| [§][
¥o01 JSeM “WPE " dH/d IN IN apa] 9RT0SH0Z00| §T-8 Id 9qag/oadseld pauTeuuf) [ |£11
3001 a1seA 1P 'L/ 4 H/d Supe om1 'vZ-T161 12411 ‘ploa apo] SETOS60TO0|CR1-S o 28pa] Aog wio [, [911 |
9]q15$2308 10U "/ HH/d 1pe '0761-31d A plos =po] 16T0560T00|06T-8 wadsoag meag AppaL| [S11
ISnoLung i -
SBuT|IE) ‘Spays om ‘2o10 Apsse ‘aur| wen
‘safqen wey ‘ucnepunog [ra) ‘saieid SupeueSpum eysno (ay1ng AonT-Aaysny)
JO0I "SIpe 221 "L/ gE/d| ol T dumis-g ‘e 1161 12a1is ‘plof POl {Z00-MES|TETOS60TO0| 68T-S o Ul wetmnams| (¢ 1
d IN plog 1378] +10SSA0T00| ¥5-d swrepn swmizams| el
A00d DISEM [ durms|  Jaddoo “Auoamus -
‘Arauryosu [jna ype ‘qE/d| -7 'wen [Eues ipe tLe-7161 ‘1ayis ‘plo8 apoy STI0S60TO0|LEL-8 autjy [enaduy soymsdaams| 711
Yoox aisem "Npe ‘q/gE/d "URYS "SIPE OMI'ZT-T161 12A[18 "pjoT apoy LB00S60T00| OF1-8 02 Bumny saymsdasms| 111
S|adimg asnoqno
"PAYS ‘sulgED OM1 ' LR/A N E/d S161 piod Jaoeyd ET0SS60ZO0| S8-d SunE() wosias| (011
pays "wigea "Ya/d £9-9681 proz Jaou|d L108560700] 98-d SwTE(D) Aims| 1601
Yool msum 'STpe o ' ad SUEYS OmI "MpR '1E-C161 IaAME ‘plof apo] FHEOCROTO0I 818 1vadsoag [Fgmous | |80 H| |
W00l Msem ‘ossarduos 'suma }
uiqua 'sipe oMl " LE/Qrd3/d SHPR 2321 '05-L061 IS ‘plod apo] 91 10860T00{STT-S JUIN J8UyDaT Uaax§| [L01
50661~ P ul pagisia SPI03AY JL0ISTH  (S)[Raauny 3adan ], il SHHV STIW/SVIA I 54 e
sua joafoad unygm pajon
saaniea / aswy Supurp U1 PAqLIIS3 SINGENY
R N - N N - EE A EE - R R EE -GE - B - . ..




D000 100-84S5N-YASN "ON 907 VTN

sanuadaad umipy 20) ooy JUciEH

TO0T Yy Nm_ S2ERPOLd P Elaadsosd
J
aisem sa0aid sumyy uapoom
‘swmip uojed-gg ‘an
as0 uado “1oyisrud mel ‘omsus
ASIOW SYURGIE] ‘Jotesaual
[T UDsqIn) ‘sumd mges Jaysnio mel [ ‘suigea pea|
Qm1 "Sipe a0 " LH/AdHd OM1 'SHPE 231 '0p-0061 |'12ddoa “1aaps ‘plod apoj LEOOTT Eocﬁ 8-HO wmu) snqunid 3| |4
[ s
umor e sfumgid pue sBmppmg
215 Um0l plo mmau ays dures plo ‘wen [else ‘wen
‘sguruado autw ‘1 /qQHH/d|  2oepms ‘spuod ‘p061-S681 pro3 2P0 LZO0ST _Haof LHD 3D wWnpuing) |9
¥oo1aseEm Puys 3001 215EM . Oc_
PaADD ‘STIPE OM1 "I/ H/d]  TJPYS 'SIPE 01 'p061-L68 1 prod apo| S1T-NAL|LLOOZT ITO0|9-HD FULA J1SS9H | |©
([f uonel0y
s3unpre ‘Fuippng [ pawing|  ‘saysneo mel 'sdurs ‘siyeys
‘sBuTI0Mm aun |1 3/qd3/d ST 'SIPE 22001 ‘06-S061 19pts ‘piod apo]| LTT-LIS[E000FTTTO0| -HO AU JORMYAND-ASITH | |+
WOUT FEER
S13UTRIUOD 210 ‘S[iwl ‘a|qrad Anmymmen
*sys10Y feiew ‘ans Fupjiom| esioy anm-g ‘sdoys aungaem
TE SI|QED PASTU pum "[BUILL] pue RIS IRq [rumes
WET) ‘SUTELIDZ UIgeD ‘aus|  ‘soryo Aesse "aions (miauad
UAMQ) I8 SUTBIDAl IS||ID pue| ‘asnoy yung ‘asnoy Suiprreoq
(IS ‘asnoIRooD ‘spEuod quejd Jamod Jaem ‘saumyy
PAARD UAA3S "LHAQ/YE/]|  "Wen [HIE ‘SIpR '61-7061 Jan|s 'pjod Ipol| $T-NOS|PROOTI ITO0| E-HD iaany erded| |€
I
sunoape Jo [oods ‘wnup *L1aneq
pioe-pea] ‘ourlus ayons
-omi ‘aurfua [asaip “adid ‘anm
pue ‘suoddns awey ‘s1aqong
"UONES WiEn ‘S{Tes 'sIBd En [BU=E [ [egoy
210 'sHpe oM ' LI/Q/YHE/E|  uonmoy SHpe omi '95-6161 ‘[#301u ‘saddos apo| TLOOZ11200] T-HD Jpo] AN 12
S0661-PIut U1 pajsia spaodoy ouojsty (s)peaanmy eae], AL SHHV STIW/SVI OI S4 BN
suas yoaford vaym pajoun
saamyuaj / Iseyq Summgy uj pAGUISA(] SNNGUNY




0000~ 100-S4 80V ASTT "ON 90 ¥4 €61 sorwadoug Buiugy 10§ 1x21007) It

00T Yoy srasnpory pur spoadeotg
SAUITE] ==z
[Im| *y§o01 ASEM [[TUMES ‘SUMRIIAL
‘wea jres-pyd | LE/QE/d sButpjmg ‘Npe ‘G£-1261 PI03] apo] SZOOFT1Z00P1-HO N 10900 |€1
[ dunmns

Kxs om1 pasdepoa Aqpenred
‘sutmal asnoyemod ‘suremal

uIges oa ‘gigen Amiodura)uoa surqes
suo ‘sitpe eanp /AT [ 'sipe no} /69681 pjod a2pa] 9L00TIITOOEI-HD| SfiEMoH woiny| |21
No01 S1STA fauun |,
qouy Pion 'SutemalL wigea
POLLING 221171 *SUIAL UIge suiqeo xis ‘jju durens
a2 SHpE Fann " LH/AAEA om1 'SIpe 331 ‘60-R06 | plodpoeid ‘apoj B6O0T11Z00[R1-HD [I"H Amsparl | |11
SOOI

UOTEIS UTRI 2182 '0A0)S
A SUMMAL UIGED ‘[90YMm
umyag ‘sfaatm 1[2q 10424000
*Aezud ‘sppayaiaes a10

‘sadd 'splos tauuma agsnad 001 2158 ‘U
¥oo0s ‘Aianeqg pue sdumy A}qeD "SUIGED [BIDARS ‘[jTUl
Ay ‘sipe 2o | LR/Q/ME/d|  dumes ‘sipe sanp ‘122061 19A[1s "pjod apo] IN 11-HD our msAIDf jo1
sBuiie) "JuIp(ing pasdeqios .
o] *sasnoy dumnd-1emem [T noneo)
O] "SUTBIlaT [ " L3/ Ma/d ‘f[rm dureis Sipe ‘SOTE1 13A]1S ‘plod apo] C¥00T11200)01-HO NODIPUE THSEIY| (6
T spunm pue ool - -
asem ‘smrmdde (o dums [awaq uo pum ays

'SUTRLRL [jim pos uosmjof| s e mgea ‘oo dunns aan
PR 12M0] J0 1sam mrope)d puR [T POl UOSUGO[ ‘I
uIges 'sptpe omy ' LR/ gE/d [BLI3€ ‘S1pR OM1 ‘ST-506] plog apoj Z100E11200| 6-HD autpy sty | (g
S0661-PI U} P3YISIA SPI023Y JMOISTH (§)peramiy 3afau ], il SHHY STIN/SYI a1 S4 aurey]
sesm afoad usgm pajoun
s2amyea / asend Supuppy Ul PIqUISA(Q SANGLNY




0000~ 100-545- VARN "ON 907 VATIN

P61

sanradon] Fumvy 2o) axaunsy SNt

COOT Y=N wranpod pim aoadsory
Weys ipe " LE/AEd eYs NP '9Ea1-L plos apo] €000%1 1Z00|ST-HD Jofugory) eyselv| [+2
sadid iapoom paddeim

-alis 'S[dUM UOl[3 ‘Buip(ing _
uonesauad 1amod ‘uiges weyd samod ‘6061 IN 01 [-LIS|€EZ0STIZO0[PT-HO 3U1G Jomod VR INSIG) [ET
uiqes
‘Jossardmoo/ioelauas 'qe|
Kesse ‘i ‘ppe ‘1 /Q/IE/d 11T VIpE 'RERT-S6R1 IN 2po] 80051 1ZT00[ET-HD wosuaf| |7z
dmm)s “Sureun
SUIGRD OM] SIPR 2AY (I/HH/d]|  WRYS "SHpE XIS 'Z061-L6S1 pjod °po] £L00T11Z00{ZT-HD paepums ploheiuiojEn| | 1T
supe 2anp ‘LH/QAIE/d| (17 SiIpe 9300 'SHEGL-TE8 | piod 2po] £600Z112Z00[[T-HD Pleg ¥ S| |0t
sauip|mq Jnoj * LI/ u5/d [T "yeys “upe L6061 piod 2po]| 0§-DUD|6F00FTTTO0/0T-HD U oqunfy 161
sBurmen ‘ourfua ureas ‘2oq
2|GNOp ‘SUNELIAY [[IL pus i durng
uiqes ‘SIpe sanp ‘L3/Q/AF/d| =01 'SUpE a3 '0RRT-TLR 1 plod apo] LOOO9TIZO0BI-HO JUN MEMAS] (BT
sutewRl ur L3/ [T *s1pe oMl "E061-8681 IN apo) LyOOSTIZO0IBI-HD Sumpy| | L1
SR
WNUNIOW '2pejq [[Mmes
‘25 Mm U0 2ad *513][01 J2UURA
'S|99YM JARDYS [BUILIA] jurpd amod
WS ‘SUIBILAL [[IIUMES PUR| 21w ‘rumes ‘[ dums-0f
T ‘smges 223 " LRAMA/|  "eYS 'sipe oml '$061-0881 $aaps 'plod 2po L1009TTZO0)LI-HD asuey) AYaN| (91
sHuTE surEwal sgure; [y dumis
(Tt ‘supe LH/QNIE/d|  -0T "SUPR U2AS '$061-0681 plo8 2po] S100S11Z00{9T-HD autpy Aepug) |S1
suImup ‘oie1ausd
‘ossaduron “apysnm
‘auifiua 'syI0M 1® UIquD puT
pays ‘firw *doys prusyoelq
‘yoeaq mau sFuIp|ing uaAas
‘[T ‘suTEIRl SWRn [BUE puw ([ ‘uren [ELoy
A0EpINS 'SUpe oMl |1 3/a/ad ‘URYS 'SIPR 0M1 "66-5T61 plod 3poj| 911-LIS|2200F 1 1Z0DFT-HD 1adsoxd joao)| [#1
SOG6T-PIL Ty PANISIA Spa0day JOISTH (o ey, AL SHHV STIW/SYIA 01 84 aureN

sus oafoxd uagm pajou
saamsay / aseyd Sujuipy

o paqusag sanqEily




G000~ 100-848MN-VAST "©N 90 VTN chl saruadogy Summpy 1) IeunD) oualsg
TO0T N wiganpoly pue toadsong
surewal wel oeiausd ‘dund
jossaxdmos qued Jomod
‘surewa) Fuippng upe WH/d 1pe "Lp-0T61 plo3 apoj 6£00% 1 LZ00|BE-HD WMpIOD)| | LE
IA0]S ORI AIm
‘123ong 2u0 'SUTElR) ulged
"SUIBLIA) WEN [PR28 “WH/d uIged "Ure (LK ' -8E61 IAJIS apoy SS10T1TZ00|LEHD Bury] 2418 wYsEIY| [9€
d i-0L81 plos]  eoeid 82005 11Z00PE-HD s1238]d ¥001D) BIAAS] |CE
Audrd sawnj] “sa0143]2
sfuyre “Fudid LA/ annesphy '9061-8681 plod|  aoeyd T600Z1TZ00JSE-HD ¥921D EIPUIM | | #€
ajoryaa
pajestm jews ‘ues ato ‘doys
qInusyan|q ‘2snoypio ‘asnoy
iR pajEaym| Naop ‘asnopung ‘Bmipimg o
(1w ‘ues a0 “ossaadwos| sossardwos pue amBua ‘asnoy
‘aurdua ‘4001 915EM 'JRYS 1mod “Joo1 aseM eys
uawpedwos-g ‘Npe ‘Qadsd | wsunedwod-g ‘ipe ‘soga| piof apol| ZZS-LIS[TSIOP1ITOOME-HD PUB[S] YO9[IPH] |E€
UIqed "1pe U0 "YI/d SHPR OM) ‘SOEG] IN apo| pLO0P11Z00JEE-HD opey| |7e
SUTRLLIAX UIQED ‘SIPR oMl "YEl/d UIqeD 'SIPE OM1 '6E-0061 plod apo| 1800Z11Z00[TE-HD uasuaf aa4of| | | £
SUTEUIM SUIGED Om] ‘SRS T 'uIges 'syeys
3 ‘SUpE OM) 'Q/AF/d| 22 'SP 0M1 'SOE-0061 plod apo] £100S11Z00[1€-HD 19adsolg Aeg WENOH| |0E
SHPY Om1 “Y/d YEgs "SUpY oml '§E-0161 plos apoj $T00P L 1Z00J0E-HD Knradsoag Jofeyond| |62
0 uodijay|
}o01 Msem “afI0) ‘surTal
suwqea om1 ‘wpe ‘W] Burdid ‘yeys wpe *Lo-£061 plog apoj Z800Z11Z00[62-HD puaptald) |87
SUIRLIAL UGED "SIPR OM1 “WE/d SHPE OM1 L0006 IN apo] #0ZOT1 1Z00[8T-HD jam) oeid | | L2
EYs YWH/d RS "1Z-L161 IN apo] 0600Z11Z00JLE-HD PIRAOH W04 | |97
SUEImal
s sse[dsaqy "Amungoew uigea ‘s1afioq ofm] ‘sippys
'SIEYS OM) 'SIPE 0M3' (IAIEd Om) ' SIpR OM1 'SZ-006 i Jaaqs apoj 6100S11Z00PT-HD Aapsy wiog| |52
S661-PIUE U} PRIIS|A SP1009Y JMOISTH (S)esoupiy damy WA SHHV STIW/SVIN I S4 SN
sum 1vafoad vayu pajou
saanywa | / 3seqq AUy Ul PAqLIIS3 SANGENY




0000 100-845N-VASN "ON 997 V4T

sanadotg LT 207 IXaun;) ALmETH

TODT oy Wmﬂ slampord pm saadsciy
sunoneid
Furjup ‘supe moj ‘qYH/d| Wen 208Hms 'sipe maj 1061 auiz ‘1addod apor| £0€0611200] T-13 up-Aqums| |z
sumgiag
uIqus e 30uLms ‘umn eI} 90BlmMS 'uren
[eUar ‘sipn W81 | T/ F/d|euse ‘supe s ‘16061-6681| 12a1s ‘plod ‘addoo 2pof| 68-DUD|9E00611200] -1 auty weAKeuy | |1
D2y UDNIYINAY H5240.] [PUOHDN] SSDSUO ]
Hool
PISEAY ‘WED [BUae asnoytamod
Buipnjoui sureIal sBUIp|Ng ures ‘[
[r10a2s ‘wpe LA/ANiE/d|  dureis-O1 'ipe 'R161-L881 piod apo| TLOOZI1Z00[SS-HO| oD Bumy plop wysely Apawpy| |0¢
[ 201S U198 "Y/d IN IN|  9oeid LTOOTI TT00[CS HO 2810 35pog | |6h
[aULM “SUTBLLAL UIGED “NH/d [2uum ‘SOE61-698 1 IN|  220ed 9Z00ST1Z00j6+HD siaaid Ya21) »onuds| [gp
¥a/d S0061-0L81 pio3|  sawd vT00S 1 1200[8F-HI 12Ary Yo Ly
uqed "Ye/d 1161-6981 pod| xeowid TTOOSTIZ00jLE-HO! S130e]d ¥221D S12M0d | |97
sauind om) "HE/d 7s61 IN apo] S000ST1Z00BE-HD Japues] 2yLf [sv
¥oud ajT-£ “{[nu
T PR aRrEsd|  dumeis-09 “11pR ‘t06T-86R1 IN apof]  8S-LIS|SLO0PT IZ00JSHHD Aeg upwipoy | |¥t
SUTBIIR] UIgED ‘2718 [|uUp
‘salpuan ‘sipe moj ‘araEd Sumup ‘64-L061 1addos apo| &O00TT 1Z00E-HD Joxeq "IN £V
3201 M ‘SUmal
SUIGED 0M] 'SHPE OM1 'Q/8E/d SIpE 2anf) ‘SO161 1addoa apo) 1100S11Z00[ER-HD dnoun) ssmopuoIEnoy Uod| [T
adid
anseqd soquing ‘vodnay “Y/d FUTIUP *SL61-6681 IN 3pof LS00ST1Z00fCy"HO 25pTy UBaIRams| |14
EEZ] FuI[up ‘65-8561 Jurz “1addos apo| $100ST1Z00[1#-HD 13ddo) umpung| [0f
LSEITRT]
.ﬂ_._uu ingj .m:.H.EE suiges
0M1 * uIqes suo ‘A E/d NPT N0 ‘9E-ZE6] plod apo 690071 1Z00j0F-HD|  ~earpuds Sununy Jofeyam) manN| |6€
dumnp msem
'SUTHIAI UIGED ‘HpE "Ya/d 1PE ‘9E-EE61 JaA]1s ‘plo8 apoj 1500%1 1 200j6£-HO Ago) |8¢
SO661-PIE U] pajIsiA SPI023Y JUOISTH (S)[rsaungy JaSan], ad{] SHHY STUN/SYIN OI S nueN

sum 33afoad vaga pajou

Saamed ] / Iseyd UM

1] PIqLISIQ SANGUNY




DO00-100-8480-VASN 'ON 907 VI T L61 saruadary Rurmmy 10] MUl HEETH
00T YN sonposg pu sxidsaty
SUTELLIDdI 3IMIonas
[e3aA9s ‘Jo1e3aunF 1amod
'S[[u oma 'SIYS oM 'sIpe SAIMINGS ‘syyets
‘U1qea 991AI3S 1SU0] ‘(/T/d|  SUpY Snosawnu ‘ge61-L68] pjod apol| 8T-193|9Z000TIZ00|0T-13| 12aafeas | |01
yoeaq Jeau asn ur uiges A0is
-om1 ‘sBurmn ‘“yoo1 ;sem ‘adrd
UIPOOA ‘ISOYING ‘asnoy Jung LiL-1ad
ST ©M1 ‘OUT} (TR pUE Wen sBuie) “§o01 Msem E ]
‘geys ‘supe moj LS/ IH/d|  0m) 'Ssipenoj ‘Ty61-L6R1 10ATis ‘plof 3pol| LLT- LN |9700221200| 6-131 pIRpUTS PIOD| |6
SAUT{Io) 'SUvmal SUppng
‘SUTEWIa) Wes [VLaT ‘sTipe surpymq 17 ‘[ ‘wen pea]
pasderioo e L/QME/d| euae ‘aipe 1y 150061 |'1eddoa tseans ‘pjod apol|P8E-OUD|E1 10611200 8-10 ymsdeid] |8
H201 JSEM ‘SUTBUI3S AImianns apoj
[T ‘supe a0y LR/ 17 ‘940061 2ATS ‘pios| ‘1aomyd $900611Z00] L-1 dnedng| |2
{orpatmnal
summ ‘Auoreyds
suiel "No01 SEM 'AIE/G| YOOI 1SEM [T '0S-C1 61 “Aukdooeyd) apojl 1E-DEX|ES00R11200] 9-13 apisrATy| |9
SAUI[TE] "AJAUTYIBW
[[10 ‘SuTewIRl SAUTMINNS Jaddoo
OM1 *SPE aAY “LE/AAEE/d SHPE AL ‘S0861-E061| ‘Pea] 32aps ‘pjod apoj $900611Z200] §-1M __ uosmey| ¢
¥oor msum ‘dumes
Aurpro] aBmq ‘sEmppng maoj
‘srensod 21 "1pe " LE/ANE/d ounw 11d uado *[ L-/561 wniem 2po] E0001Z1200| 13 AU SUmpPY-Ss0Y| |t
aurjadid ‘sourfuIng ‘santyiong
usonwd unddns pur pnuapisal
114p spg6 1 snid Apmouoisty| uamdmbe Furpm ‘sijeys pun
pAqUOsap st ' LH/AQMF/d| supe ‘9joy Kiogd 6v61-9061 wnipefed Jaddoo apol| 61-DUD|SET0A11Z00] €LY $anyD eS| [€
S066T-PIm Uy PAONISIA SPI033Y JOISTH (S)[eramny 1aflue ] il  SHHV STIA/SVI a1 531 suren
s 33afoad sags pajon
ey / st uﬁqm—u—;_ ] PIGUISIQ $NNGLNY
N N BN BN BN B B B B B B D S I S B B T .




O000-T00-SASN-YASN 'ON Q0f VI

zaadorg Funinp 205 1X21007) INDISH

EO0T N f13anpas] puw sisedsarg
SIpe omi “WE/d SIpE 0M1 'SOP6T-1161 1addoa *surz apo] £Z000Z1Z00J0E- LN Aeg Mol [#T
{Muo[eyds BUA[ES
1pe "da/d £261 ‘aukdoopeya) apol 810081 1200{6T-LIM Ioyauy agnod| (€7
P §H/d SOE J0 sQZE1|  oulz ‘pua] ‘12A[s po] 681002 1200[RZ-14 s[ied JeApis| |TT
SIpE 0m) “WH/d S1PR OM) “ST-7T61 prod 3pol| S¥9- 1N 9810021 Z00|LZ- 1Y apw xis| 1z
(muapeyds feuoped
SuTENIR1 YIBYS 2102 1PE ‘YH/d IpE 'SOL61-8681 ‘auAdoaqeyd) apo| Z6000T1Z00|PT-IN TXI| |0z
Yooz s PR “WH/d upe 'sozel | (2aeyds ‘euayes) apo]| 9¢-DEX|9000811Z00[ET-LN 1yseld| |61
SUTEUID] UIGRD 2AY ‘SURYS
oM ‘supe oM " LE/Q/A/]|  Ssupe om) '1geys 'E96T-0061 pjod apoj 9L100Z1Z00[0T 1) sy | |81
SUGAp puv Ui paiw|al sun (muapryds "euami
“joo1 JsEA ‘SIPE OM) /A SHPT OMI ‘ajukdootey) apo] +90081 1Z00[8 -LY uzuoy| |41
SUTEHIAI surp[ing
noj ‘supe 3l L/A/99/d SR 9AL} ‘SOF-0D6T|  PUe ‘1aAps ‘pod apo] 1210611Z00[L1-13 119N &yanvp| [0
Hood
ASEM ‘'HONRPUNO] UOIEIS 1SI0Y
‘SUTRIAT UIqED 'SAUT] [TRS 'SP Jreym ‘aury
o ‘syeys 2200 * LA/Q/TEA | 11D Syeys ‘SIpe '9161-0061| P1oB ‘19aps ‘12ddod apoj 190061 1Z00j91-1) )| |61
Sp
(AT} *YD01 215EM SUTRTI
sSuipping durms ‘uipping
sossaadwon ‘wen [Euoe sBuipring dums ‘wen (euaped)
"YEYS 'SUPE OM1 'QAEEd| [RHRR YRGS PR 85061 Plo8 ‘1aA[1s apoy 060061 1Z00[S1-13 AUTYSUOOW | |#1
STITUp [an] ‘Salaneq
‘SUTEWaI UIqea ‘q/d9/d [puuni ‘Lg61| (WnIoo|a-eualed) apo| SHO08TIZO0JET-LY ojos| |1
wrp P
120 ‘yeys ipe LE/Q/NE/d eys ‘6Z-p061|'12ddoa 1aaps ‘pjod apol [8RE-OUI (000061 1ZOOT1-LY amoxg 3 usny| |21
sH0LTE ‘SUMBIAT Wed) ‘Suremal
[rnanns o "doys surgaew SUIqed
[vw ‘supe omd | LA/a3/d om 'l e 140061 12A]1s ‘p[of apol|906- LM #1106 L 1ZOO|11-131 puepiod| |11
SO66T-PHL U1 PAYISIA SpI0RY JUOISTH (S)psupy 1odaey,  2dAL  SWHY STIW/SVIN OI Sd ameN
s aaford uara pajou
s2amyua 4 / aseqq Sunuypy Ul PAGUISHQ STNGLENY




(000-100-S351-¥TSN ON 901 VTN

661

sanmdionyg Ry o) mEETIogy SUolstH

00T WLy sanpoLgd pow faadeorg
T SH1s-130 01 palodsurn
SEM DU() "OSTEI ¥ PUE S[RAS] OM
dump yo04| ‘Z1us 'npe ‘ano pue sid moqEgs
ajsem puw peuod upe ‘Q/da/d|  umeiuod o) pauoday *L061-0061 plos opo[|{ 991-Lad|9T00LTIT00{ 9-1LS 1adsald omeH| |4
§3snoqyunq pue Hodify sajd
2100 [[LP ‘Swnap 120 uswdmbs SINISTOID PUB SHPE JO I2qUmiy
fuydwrea *surged ‘q79E/d|® urelu0d 0 pauoday *0R61-E061 surz apo| 8100L11200f §-1S uisuyg Foypunoan| ¢
SIIp BOYs
2UL) "SIOUAL PUE SN0 SN0
SITPE LOYS 1) "M3/d uTmuod 01 papeday ‘(-6681 4P| apo] 0T00L1TZ00| 1-18 - uise] J08[D| |T
FUITU[ pUOLGEHD
JO 1291 DT MI3ASS )P 30 [t
100J-008 ue ‘s3td SIELMG [BIAAS
auou "Ya/d Upmiuod 01 panoday '(-L061 U pea) apo] 1T00LT1T00] #1S uiseq 313 ||
DALY UL [18240,] [PUOHDN SSpSua ]
(MLRpeds wuspe
upe ‘gud/d PR 'Soz-Lial *aiuddospey) apoy GTINBTTZ0O0[TE-1Y - umil | [eE
SauT[IE] jool Sem
‘i ‘urges “ipe " L/aE/d [ “ipe ‘6p-0061| s2ddod ‘ousz ‘pea) P01 EL- 1AM | FZ000Z1TO0OT-1Y Kauoyey| IZE
Samonns Gy ge/d|  dwwd Buiiup 086150461 IN apo] £9100Z1Z00SH-LY Aog sysnong]| (1€
SUTEILAT RIS
aanp ‘yeys ‘1pe Yi/d yeEYs “1pe g 1-0061 IN apoj FPEO6TIZ00[ LA suoisAay| D€
6¥9-1L3M
£
yeys ‘Upe Ye/d|  SUDYS ‘SUPY 'SOS61-S006] Iaddas 2pal| 6518 | STZO0T1Z000F-1 vory Avg [1eq| |67
Ueys “WH/d YRS ‘SOE6 | piod “saddoa 2po] 960081 1Z00|SE-1M 13ddo)) Y3313 yens| [82
SUTHIIAL]
Buipymg ‘sipe oM QA SHPE 0M1 'SOE PUR SOZA1 IN 2po| SET08T1Z00fE-1Y 6 'ON pue goN adwi0] LT
| Y001 aisea 'syipe 0] /| SUPE ‘Z061-6681 plod 2poj Z900611200jee-1.3 snsaoln)| |97
BRI
aisem ‘aurjadid ‘asnoypamod surjadid ‘urep ‘[rumes
'SEYS OM1 'ONH/| 1PR 'SUBYSE OMI 'SOE6T-E061 - 1addoo | apol wn_.uwpu EF006 L IZO0{LE-LY YENO[NDIW| [ST
SO66T- P U] PAjsia Spa03ay dU0ISTH (S)pesaury Jadam ], um&. SUHY STIA/SVIN 01 S4 nueN
smas 39afoad uaya pajou
ssanyea / aswyd Supuy ul paquas3q SH0GENY




0000 100 SAS-VAS 'ON GOF YT

seniradogg ommy 1op 1XTU0D M0ISTH

Z00T Yoy 00z saanpotd puw sixadsoly
1wadsoxd = g
UOHEULIC)UT OU = TN
unonmiopdxa = 19
uonetofdys = yg
wamdopaasp= (]
TUNUP 3409 'SId Ina
10 ‘Yayd| urewaa o pavoday] ‘Se6-£061 paunuLaapun apo| E100L11200] 2-1S yaary 1olieL | |8
TGP ({65 "5[001 Jom0d SNOLEA
£joo1 ‘101500 ‘2igm Sunenuaouos
Bupuny puny puv ‘summwual uiges ‘amd vonEEEFH|
‘STTEILL TN ‘2STED pOE adols s mef e dumns
‘sdwnp ¥301 215EM ‘OIPE pUE *2d01s [[RwWS ‘[ouum) NS8O
sprdod ¢ Jo sumwial \13/a/a/d urEINed 0f panioday ‘9061 (piod apoy| LET-1Ad|S100L11Z00] 8-1S dnoig 0NN JO PrEW| | L
SUIELRI Ul SUTGED PUs S1TRE S0 UeIuoD
pue surewal puod 1pE “4a/d 03 paundas fjqissed "SOT61 Julz ‘pea| 2po] 6100L11200] £-1S AEINe
SupRyRI 918 T dwis)s S
pun waea wapom snjd paprooar|  ‘sNassom 'sywys sagouan sid
S8 SUTRIUA) SN " L/(/4E/d| ureimoed o paunday ‘80612061 pjo3 apo] FIOOLTTTO0| L-18 QUTN § UI|PH | [€
S0661-PIa 11 paisia SP02Y JL0ISTH  (S)[esaupy 1w, adil,  SYHY STIN/SVI I S4 FWEN
sem p9afoad warm pajon
sanjua.g / asend Bupuyy u} pAQLSJ sInqLy







Appendix . Exaniples of Mining Propertics with AHRS Nuinbers

APPENDIX D.
EXAMPLES OF MINING PROPERTIES WITH AHRS NUMBERS

The AHRS database for the entire state of Alaska contains about 24,000 listings, with
actugl records available for about 18.000 properties (Joan Dale. OHA, personal
communication, 2001). A number of mining properties (and properties like cabins and
sawmills believed 1o have been associated with muning activities) within or near the
Chugach and Tongass National Forests have been recorded and assigned AHRS numbers.
A sample of these records was reviewed (144 records) to determine how cultural resource
specialists tend to describe and classify these properties, and to better understand (he
range of property types that are present in the regions considered in this historic context.

Forty properties within the Chugach National Forest are included in the sample. These
were identified by querying the AHRS database for records with the words mine or
mining in one of several fields, and owner (jurisdiction) listed as USFS. As discussed in
Chapter 3, 4 similar sample of records was obtained initially for the Tongass National
Forest as well. This sample was subsequently augmented to include all recorded mining
properties on that Forest along with records of nearby mining properties: this information

qas assembled and provided by Ketchikan Zone Archaeologist, John Autrey. Records for
the Tongass vary slightly in format and content dependant on the type of form. These
include OHA AHRS Site Forms, Tongass AHRS Site Reports. and Tongass Site
Inventory Records.

Properties are identified by name (where one has been given), and AHRS number
(actually an alpha-numeric designation in which letters stand for the appropriate
1:1250,000 USGS quadrangle and numbers are assigned consecutively within each
quadrangle). MAS/MILS designations are listed below the property names if those
designations have been assigned. This permits cross-referencing with the properties listed
in Appendix C. If known, the date each property was recorded (or a report published) is
listed along with a tabulation of observed features and dates of mining operation if
provided. Each property’s condition (when recorded) is listed using terminology taken
from the recording form. This differs slightly among forms.

National Historic Register status as regards eligibility is provided for each property.
Many are of undetermined status, but one mine (the Hirshey-Lucky Strike on the
Chugach National Forest) is listed ‘on the National Register, and determinations of
eligibility (DOEs) have been made for a number of others. DOEs were derived either
from the AHRS database or from a separate database entitled “Alaska NHR/DOE
Properties.” which was provided by Jo Antonson (Deputy SHPO). Neither database lists
the criteria under which properties qualified. In some cases, however, that information is
provided here based on the recommendations in reports. No attempt was made to research
consultation histories.

A “comments” column provides additional information. When the AHRS form contained
a statement about the property’s significance. this is typically provided in the comments
column, Other information in the comments column addresses the issue of whether or not

Prospiddits it Prolycers 201 Mirch 2002
Histonic Cantexl for Minine Fyopermes MULFA Joh MNp, USDACUSES.O0 ] -OD00



Appendiz D Exomples of Mining Propéitics with AHRS Numbers

a given property actually received an on-the-ground inspection (some appear to have
been “recorded” using historic documents alone), or other topics of interest. A final
column is provided to succinctly identify the type of property represented by the AHRS
listing. These are functional rather than morphological categories for the most part and
include such listings as “lode mine with support facilities,” access road or trail,” “small

mining camp,” “isolated claim marker,” and so forth.
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APPENDIX E. ILLUSTRATIONS
OF MINING TECHNIQUES AND EQUIPMENT
(Contributor: Donald K. Chancey)

[Mustrations of a variety of mining technigques and equipment are included here and
referenced as appropriate in Chapter 5. There are numerous sources for illustrative and
descriptive informiation on the subject of mining. Particularly vseful illustrations and
general descriptive material may be found in early documents as well as later
compilations including the Mining Engineer’s Handbook (Peele 1918, revised 1927 and
1941), The Mining Camps Speak (Sagstetter and Sagstetter 1998), the Handbook of
Mineral Dressing (Taggart 1927, revised 1945), Elements of Ore Dressing (Taggar
1951), Anatomy of a Mine (USDA Forest Service 1995). and issues of the Mining and
Scientific Press (a newspaper published in San Francisco during the early 1900s; selected
articles are on file at the Loussac Public Library in Anchorage).

In The Quest for Gold, Saleeby (2000) describes techniques and equipment specific (0
Alaska. Her consideration of placer mining relies especially on Methods and Costs of
Placer Mining in Alaska (Purington 1903), and Placer Mining Methods and Costs in
Alaska (Wimmler 1927). One additional source we found particularly helpful is Frozen
Gold, A Treatise on Early Klondike Mining Technology (Gould 2001).
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Image E-1 Alaska Gaold Panner
(Source: T. A. Rickard, Through the Yukon and Alaska, Mining and Scientific Press, San Francisco,

1909)
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Image E-2 Gold Panning Scene (A. C, Harris engraving)
{Source: Beth and Bill Sagstetter, The Mining Camps Speak, Benchmark Publishing of Coloradao,
Denver, 1998)
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Image E-3 Rockers Used to Wash Gravel (Yukon Archives 3298)
(Source: John A. Gould, Frozen Gold, A Treatise on Early Klondike Mining Technology, Methods and
History, Pictorial Histories Publishing Company, Inc., 2001)

Image E-4 Sluice Box Operation
{Source: John A. Gould, Frozen Gold, A Treatise on Early Klondike Mining Technology, Methods and
History, Pictorial Histories Publishing Company, Inc., 2001)
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Image E-5 Shoveling Rock into a Sluice at Anvil Creek
(Source: Mining and Scientific Press (newspaper), San Francisco, January 9, 1909)

Image E-6 Bulldozer Moves Ore Bearing Gravels at Knight Placer Mine (Norman F. Day, 1983)
(Source: Norman F. Day, Knight Association and Bench #1 Placer Claims, U.S. Forest Service, 1985)

Prospects and Praducers 226 March 2002
Historic Context for Mining Properties MLFA Job No, USDA-USFS-001-0000



Image E-7 Hand-Stucked Tailings at Sunrise City (Martha Rudolph, 1997)
(Source: Rolfe Buzzell, Cultural Resources Survey of the Southern Part of Sunrise City, Alaska,
Preservation Research & Evaluation, Anchorage, 2001b)

Image E-8 Boomer Dam Used in Ground-Sluicing at Gold Run Creek
(Source: Becky M. Saleeby, The Quest for Gold, National Park Service, 2000)
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Image E-9 Hydraulic Surface Mining at the Last Chance Mine (A.H. Brooks Collection 572 U.S
Geological Survey)
(Source: Becky M. Salechy, The Quest for Gold, National Park Service, 2000))

Image E-10 Dredge Used at Forty Mile Creek
(Source: Mining and Scientific Press (newspaper), San Francisco, September, 12, 1908)
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Image E-11 Revolving Trommels Sereens and Impact Screens Used to Sort Rock (trommel
illustration from International Correspondence School Reference Library, impact screen illustration
from Colorado Iron Works Company catalogue, and two photos by Beth and Bill Sagstetter)
{Source: Beth and Bill Sagstetter, The Mining Camps Speak, Benchmark Publishing of Colorado,
Denver, 1998)
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Image E-12 Investigation Team Approaching the Portal to an Adit at Salt Chuck Mine (Stefanie
Ludwig, 2001)
{Source: J. Simon Bruder, Pilot Field Study Results: Historic Context for Mining Properties, Chugach
and Tongass National Forest, Alaska, 18505-1950s, Michael L. Foster & Associates, 2002)

Image E<13 Air Compressor at Granite Mine (Stefanie Ludwig, 2001)
(Source: J. Simon Bruder, Pilot Field Study Resulis: Historic Context for Mining Properties, Chugach
and Tongass National Forest, Alaska, 18505-1950s, Michael L. Foster & Associates, 2002)
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Image E-14 Headframe Used to Transport Personnel and Equipment in a Mine Shaft (International
Correspondence School Reference Library, volume 148)
(Source: Beth and Bill Sagstetter, The Mining Camps Speak, Benchmark Publishing of Colorada,
Denver, 1998)

Image E-15 Rail Tracks Near Main Adit at Salt Chuck Mine (Jane Smith, 2001)
(Source: J. Simon Bruder, Pilot Field Study Results: Historic Context for Mining Properties, Chugach
and Tongasy National Forest, Alaska, I850s-19505, Michael L. Foster & Associntes, 2002)
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Image E-16 Tramway on a Trestle Leading from the Rock Crusher to the Mill at Sealevel Mine
(Source: Mining and Scientific Press (newspaper), San Francisco, May 9, 1903)

Image E-17 Aerial Trams to Transport Rock from the Mine to the Mill at Yellow Band Mine (photo
courtesy of Sylvia Baldwin) (Source: Paul J. White, Cultural Landscape Report, Bremner Historic
District, Michigan Technological University for National Park Service, 2000)
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Image E-18 Melted Ore Poured During Evaluation Procedures at an Assay Office (photo courtesy of
Pat Roppel) (Source: Richard P. Emanuel, Aleske Geagraphic - The Golden Gamble, The Alaska
Geographic Society, Volume 24, Number 2, 1997)

Image E-19 Pelton Wheel (middle back) in Granite Mine Hydroelectric Plant Ruins (Stefanie
Ludwig, 2001)
(Source: J. Simon Bruder, Pilot Field Study Revults: Historic Context for Mining Properties, Chugach
and Tongass National Forest, Alaska, 18505-1950s, Michael L. Foster & Associates, 2002)
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Image E-20 Nozzle and Pelton Wheel at Treadwell Mine Walking Tour (Helly L. Morris, 2001)
{Source; Michael L. Foster and Associntes, 2001)

Image E-21 Trestle Supporting Aqueduct Transporting Water to the Mill at Sealevel Mine
{Source: Mining and Scientific Press (newspaper), San Francisco, May 9, 1903)
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Image E-22 Metal Aqueduct Used (o Transport Water to Granite Mine Hydroelectrie Plant (Holly
L. Morris, 2001) (Source: Michael L. Foster and Associates, 2001)

Image E-13 Fairbanks-Morse Engines in Mill Ruins at Salt Chuck Mine (Jane Smith, 2001)
(Source: J. Simon Bruder, Pilot Field Study Results: Historic Cantext for Mining Properties, Chugach
and Tongass National Forest, Alaska, 18505-19505, Michael L. Foster & Associates, 2002)
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Image E-24 Typical Amalgamation/Concentration Mill {International Correspondence School

Reference Library)
(Source: Beth and Bill Sagstetter, The Mining Camps Speak, Benchmark Publishing of Colorado,
Denver, 1998)
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Image E-25 Stamp Mill Used to Crush Ore at Treadwell Mine Walking Tour (Holly L, Morris, 2001)
(Source: Michael L. Foster & Associates, 2001)

MINIAG ARG SOIERTIEIC PRETY)

Image E-26 Stamp Mill and Amalgamation Plates for Catching Ore at Sealevel Mine
(Source; Mining and Scientific Preys (newspaper), San Francisco, May 3, 1903)
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Image E-27 Jaw Crusher to Crush Ore (Hlustration from The Colorado Iron Works Company
catalogue and photo by Beth and Bill Sagstetter)
(Source: Beth and Bill Sagstetter, The Mining Camps Speak, Benchmark Publishing of Colorado,
Denver, 1998)

Imnge E-28 Remains of Amalgamating Pans to Separate Ore at Alpine Loop in San Juan Mountains
(Ilusteation from International Correspondence School Reference Library and photo by Beth and
Bill Sagstetter)

(Source: Beth and Bill Sagstetter, The Mining Comps Speak, Benchmark Publishing of Colorado,
Denver, 1998)
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Image E-29 Rod Mill, Ball Mill, and Roll Crusher Used for Grinding Ore ( Hlustrations trom
Colorado Iron Works Company catalogue and photos by Beth and Bill Sagstetier)
{Source: Beth and Bill Sagstetter, The Mining Camps Speak, Benchmark Publishing of Colorado,
Denver, 1998)
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CONCENTRATION TABLES

Image E-30 Wilfley Concentration Tahles Used to Separate Ore (Colorado Iron Works Company
catalogue)
(Source: Beth and Bill Sagstetter, The Mining Campys Speak, Benchmark Publishing of Colorado,
Denver, 1998)

Image E-31 Floatation Cells at Granite Mine (Stefanie Ludwig, 2001)
(Source: J. Simon Broder, Pilot Field Study Results: Historie Context for Mining Properties, Chugach
and Tongass National Forest, Alaska, 1850s-1950s, Michael L. Foster & Associates, 2002)
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