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Abstract

The lodes of native copper found n the Lake Superior region presented new
opportunities  for investors and miners alike. Making these opportunties pay required
the unique challenges presentedby the region’s remoteness and unique geological
formations to be overcome. A primary way n which these newly emerging
companies overcame these challenges was through successful vertical integration of
the copper refinng industries. Smelting came to the region early, but met with lite
success as the workers first needed to retool their skils and experiences to the
demands of the region’s mineral deposits. In 1848 the Isle Royale and Ohio Mining
Company commenced their short-lived copper furnace operation near the settlement
of Ransom on Isle Royale. The archaeology and history of ths furnace provides
msights on a newly emerging industry, technological adaptation, andsocial and hbor
relations wihin ths remote but rapdly emerging industrial frontier.
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Chapter1 — Introduction and Research Design
Introduc tion

Reassembling the social and material contexts of frontier Iving n the United States
using archaeological and historical methodology s both chalenging and rewarding.
Frontier iving creates an environment that s characterized on one hand by scarcity
and sohtion and on the other hand by plenty and the formation of unique community
structures. The scarcity s reflected in the lack of goods and services on the frontier,
which were once taken for granted elsewhere. The plenty s often reflected n the
form of vast amounts of untapped natural resources such as timber, metals, and
animal game. Ths dualty of scarcity and plenty presents a number of challenges to

the practicing archaeologist.

The industrial age and the westward expansion of the United States provides us with
an opportunty to study complex human socio-technic systems in these environments
of solation. In many senses, industrial archaeology on the frontier can be more
complicated than frontier historical archaeology. Chefly, whie the human agents
participating n frontier industry need to be concerned with day-to-day ving and
survival ths ® not enough n the case of industries along the frontier, as the various
enterprises will not survive if they fail to successfully reproduce capital. Therefore,
the endurance and ingenuity required for human survival on the frontier must then be
transferredto the industrial process. Ths creative process must be directed towards
finding quick but efficient solutions and local alternatives to those things once taken

for granted and now rendered uncommon by the soltion of the environment.

The technology of these industrial settings are complex and often highly demanding

n the amount of attention required by the workers to ensure that the machines and

processes run without error. Ths s quite true n many of the stages of mning and ore
processing, but s best exemplified by the processes of smeling metals and, of
particular interest to ths thesis, copper. The compkxity of smeling demands that
skilled labor be present. Whie many stages in the smelting process can be completed
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with relatively unskilled labor, the montoring of the furnace itself cannot be left to
untrained eyes. At the beginning of the industrial age, ths knowledge was passed
down through apprenticeship. As the years wore on and peope  began to understand
smeling i a scientific sense, ths informal process of learning through apprenticeship
was replaced with university coursework topics such as mning, engineering, and
metallurgical studies. Our abilty to understand how well these early metallurgical
engineers understood the science behind their craft can be facilitated with formal
archaeological investigations. Ths s exemplified well n the archaeology of the
smeling works of the East Tennessee Iron Manufacturing Company in Chattanooga,

Tennessee (Council, Honerkamp, and Wil 1992).

Minng & an sohting business and s frequently a driving force behind frontier
expansion, as mnng locatons have to be established where the ore bodies e n
order to deliver those minerals to already established ndustrial and commercial
centers. The industrial communities that form in these places reflect the conditions  of
ths sohtion and become “shnds of industry n a sea of trees” (Lankton 2010:29).
Whike ths analogy was intended for the Lake Superior copper region, the core of ths

statement holds true for most American mning ventures.

Mining % also a costly business, demanding large investments of capital to sink the
actual mnes and to fund the acqustion of industrial machinery. Copper mnng on
the frontier faces a large obstacle n that copper fetches nowhere near the price of
siver or gokd; thus it has to be mned and shipped to market n large quantities in
order to be profitable. A primary tactic of copper companies that are highly successful
n reproducing capital s to concentrate and refine the copper as much as possibk
before shipping it away for market or further refinement. For instance, there was a
strategy of using a smelter to produce matte of around 60% copper and 40% non-
metallic minerals and exporting that to more ndustralized locations n England or the
Northeastern United States. Ths approach was used by the relatively primtive (in an
industrial sense) Chilean copper industry i the first half of the 19th century. It was
ths Chilean copper that mitiated the first large copper smeking boom in the United



States (Hyde 1998:22). The ultimate goal of most copper firms & to control all

refinement stages from ore to market-ready copper and to have these stages all carried
out asclose to the mmes aslandscape and society allow. In isolated areas this tactic
significantly reduces shipping cost and could be a primary determinant n profitability.
What we see in the construction of the copper furnace on Isle Royale &

an early attempt to increase the intensification of Lake Superior copper refinement in

the Lake Superior region itself.

Even with the massive boulders of pure fissure copper that characterized the first
successfulmines i the area, the poor navigation routes quickly brought concentration
techniques to the forefront of investor discussion. In the beginning the fissure mines of
the region were satisfied with stamping the copper and shipping the fines and
reducedmasses awayin barrels over Lake Superior. The rich copper content that the
fissure mines yielded allowed the mines to pay dividends to investors, or more
commonly i the formative yearsre-invest capital to boost production, whie being
content to ship their barrel copperto be smelted n established industrial centers such
as Baltimore and Boston (Hyde 1998:22). Ths was the tactic employed by the
Pittsburgh and Boston Minng Company to smelt the mineral comng from their Chff
Mine, which established a smelting work at Pittsburghh (American Railroad Gazette
1848:582). However, even the well-established smelting works back east took time to
wrap their heads around the smeling of native copper. The Point Shiky Works of
Boston first attempted to employ a reverberatory furnace to directly smelt large pieces
of mass copper, however ths damaged the furnace Inng causing the Shrky Works
to switch tactics. They then tried to cut the pieces of mass copper nto smaller chunks
and smelt them n a blast furnace, however the cost of labor required n cutting the
copper up drove the smelting fee up to $80 a ton (Morin 2013:25). By 1850 the
probems with melting native copper were starting to be solved. In 1850 an
independent contractor opened n Detroit. John Grout’s Waterbury and Detroit works
implemented a jont reverberatoryand bhsting works to work Lake Superior copper.
The reverberatory was usedto produce a marketable copper, whie the blast furnace

was used to smelt the slags and free the copper trapped within. The jont use of

3



reverberatory and blast furnaces by Grout would seta trend m American copper
smeling that would last for seventy-five years (Morin 201326-27). The fissure veins
n the Lake Superior region are unique but the more profitable grades of rock n the
region (amygdaloidal and conglomerate) were opened to mning the need to bring
furnaces to the Keweenaw soon became apparent, as these grades of rock had

significantly more non-metallic minerals present n them (Morin 2013:23).

In a testament to the difficulty n profitably mmng and refinng copper on the
frontier, the region saw one of ts first copper furnace’sin one of is most isolated
places: Isle Royale. However t should be noted that n a sense Isle Royale s both
isolated and not isolated. The Island shares a number of traits with the other areas of
Michigan, open seasonally, that had begun to attractminers. All these areas could
only be accessed by boat traffic durng some months of the year, especially n the
early days prior to railroad development. During the mnitial phase of copper
speculation, the places most truly isolated were the mland regions of the Keweenaw
and elsewhere n the Upper Peninsula. Isle Royale’s soltion s unique mn that, unlke
areas suchas Copper Harbor, when the lake freezes up, the shnd loses all contact

with the outside world for between five to six months.

The copper industry of Isle Royale, which produced no firms of greatsuccess, often
takes aback seat n the larger historical narrative of the Lake Superior copper regon.
Ths s somewhat disappointing to see as Isle Royale had asignificant rok durng the
opening of the region to mning. Many of the firms that arrived on the shnd quickly
began working on ways to overcome the difficulties presented by the island’s
soltion. By 1847 the Sskowit Mming Association (later the Sskowit Mining
Company) had followed n the footsteps of ts mamkhnd counterparts and erected a
gravity stamp mil to produce fines that they hoped could be shipped at a profit. They
were followed shortly after by another enterprising firm: The Isle Royale and Ohio
Minng Company (IR&O). Isle Royale and Ohio quickly established the Ransom
location n 1847 and its furnace operation n 1848. So it was that the two firms,

Sskowt and the Isle Royale and Ohio, sharing complementary technologies, entered



mto anagreement in which the Isle Royale and Ohio Minng Company would melt
the stamped material of the Sskowt Miing Company (Whittlesey 1847:). At ths
time the melking of native copper ores was unprecedented. Whie ths may not have
been a majpr issue forearly meling of the large masses of float copper performed n
well-established industrial centers n the American Midwest, Isle Royale mining
tended to target amygdaloidal copper deposits, meaning that significant quantities of
non-metallic minerals would have to enter the furnace. The melting on Isle Royale,
among the earliest n the region, served as the bud of what would eventually become

a blossoming copper production industry on the manhand.

Ste Location and Geology

Isle Royale (Figure 1.1) s anational park unt located n north-central Lake Superior.
The archaeological site excavatedby the 2015 Michigan Technological University s
offcally designated by the State of Michigan as20.IR.0043 Ransom Mie Site. Ths
site sits on the southeast side of Isle Royale in the Mott quadrangle, Eagle Harbor
Township, Keweenaw County in the State of Michigan. 20.IR.0043 s i close
proximity to another archaeological site: 20.IR.0045 — the Daisy Farm site (Figure 1.2
and 1.3). Ransom Mine represents a component of the Island’s industrial past, whie
Daisy Farm represents a component of the Island’s pre-contactpast. Daisy Farm’s
topography has made t anideal location for mhabitation for centuries and numerous
pre-contactfinds have been made m the area ncluding recent surveys by the Midwest
Archaeology Center between 1987-1990 (Clark 1995). The name Daisy Farm dates to
the era of the early twentieth century when the Island was a popular resort location.
The Daisy Farm area was usedto grow flowers for the local establishments that

cateredto the Island’s tourists.



Isle Royale: Context Map

=y
=50 Legend
S Ranger Station

ISRO CRWNRM T April, 2016

Figure 1.1 Locationof Isle Royale within Lake Superior. Reproduced with permission by the National ParkService.

Figure 1.2 Daisy Farm as it appears today. Reproduced with permission from the National Park Service.

Larry Lankton organizes the mning the Lake Superior region as being carried out n
three phases: prospecting, development and production (Lankton 2010:19). The
mining which occurredon Isle Royale during the mtial years of the region’s opening
was mostly dedicated to the prospecting stage. However, firms lke the Isle Royale

and Ohio Mining Company and the Sskowt Ming Company reachedthe second, or
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development stage, n which enlarged crews opened up the prospects deemed most
potentally profitable (Lankton 2010:19).

Isle Royale exhbits two dstinct geological rock formations: igneous rock and

sedimentary rock (Figure 1.4). The igneous rocks of Isle Royale are composed mostly
of highly homogenous vokanic flood basalt (Huber 1975:10). It s these ancient flood
basalts which contain the Island’s copper bearing amygdules and are classed as
Portage Lake Volcanics (Huber 1975:13). Although mass copper was removed from
Isle Royale, the majority of the Island’s copper deposits are amygdaloidal, not
conglomerate or mass, and the companies that opened mines on the Island were
gambling on the same “subterranean lottery” as their manknd counter parts (Lankton
20108-9). The igneous rock formations on occasion exhbit pyroclastic flows, made
different from the basalt layers n that they are bhid down at a much fasterrate (Huber
1975:14). The conglomerate rocks are comprised of consolidated sit and sand
particles mostly created through the impact erosion events had on the basalt
formations (Huber 1975:13). All of the Isle Royale and Ohio Mining Company mines
were located on the amygdaloidal basalt, whie the sedimentary Copper Harbor

Conglomerate would have provided an excellent source of bulding materials.



The Geology of Isle Royale

Figure 1.4 Geologyoflsle Royale. Portage Lake Volcanics shown in red, CopperHarbor Conglomerate shownin
orange. Maps fromthe United StatesGeological Survey.

The name “Ransom Mine Site” should be addressed,along with the other

nomenclature used n ths publication. None of the mmes operated by the IR&O had
ths name. The termRansom comes from the name of Leander Ransom, the man the
company selected to oversee the mital development of the location and actedas the
company president n 1849. Lite remains of the small settlement on the surface,
and the IR&O mnes are located within a several mie radius of the furnace. Whike
the Park Service uses “Ransom Mine” to referto the archaeological resources of the
industrial mnes and the furnace, [ wil empby different termmnology. Ransom wil
only refer to the small settlement on Rock Harbor that acted as a hub for the IR&O
Company’s mines. Only a few of the mines opened by the IR&O mine have names

that survived n historical knowledge, incuding the Lucky Bay Mine, Epidote
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Mine, Datolite Mine and two other which remained unnamed, or had names which
were not recorded (Foster and Whitney 1850:143- 144). In general these will be
referredto as the IR&O Company’s mines. When discussed, the furnace wil be
referredto as the Isle Royale and Ohio Minng Company furnace or just simply as

the furnace.

Project Backeround

The presence of a furnace was first significantly documented n 1986 when
Michigan Technological University (MTU) conducted a survey of archaeological
resources forthe Park Service. The furnace site became the focus of several mapping
exercises designed to facilitate the education of students durng that year’s field
school for the Industrial Archaeology program. No excavation was carriedout at the

site that year and surface artifacts were noted but not retained.

The excavation of the IR&O copper furnace occurred in the summer of 2015 as part
of that year’s MTU field school for the Industrial Archaeology program. Seth
DePasqual, Isle Royale’s Cultural Resource Manager, had expressed interest n
partnering with MTU for the purpose of excavating ths archaeological site. The
opportunty arose in conunction with a separate MTU contract to conduct a
National Landmark of the Minong Mme area,well known for is pre-contact mning
pits. The students and staff who participated n that project also conducted the

archaeological excavations at 20.IR.0043. Betweenthe 17 and 200d of May, the
author traveled to the slnd to perform a brief survey of the site in order to establish

a methodological approach for the excavation (figure 1.5). Excavation began on the

27t of May and ran until the 11t of June, and again on the 18" and 19" of June.

ResearchDesign

The research into the IR&O furnace will have characteristics similar to other
traditional archaeological assessments of industrial settings along with a study
aspect revolving around archaeometry. Both of these approaches will be used to

correct current weaknesses in the historical narrative of the Lake Superior copper

9



region and m our application of the archaeological sciences to the study of
industrial archaeology. Its a premise of ths work that the rok played by the Isk
Royale mmnes & undervalued in the current historical narrative of the Lake Superior
copper region. Furthermore, the rok played by the IR&O Company durng the
mitial years of lake superior copper mning & central to re-evaluating the rok that
Isle Royale played n the history of ths region. In experimenting with meking
native copper, the IR&O made a valuable contrbution to the industry. Their
operation, like all separate Island mining endeavors, was economically
unsuccesstul, but the knowledge required to successfully explit native copper

could not have come wihout ambitious attempts such asthese to do so.

Smelting entered the industrial age as a mysterious craft but exited t as one of the
central pilars  of the chemical sciences. The chemistry of smeling became an
important topc i both the professional and academic spheres of the industrial age,
and a major component of these discussions was the formation of slag. In ron
smelting, the chemical makeup s comprised of much more than pure ron content and
needs to consider items such as carbon content and the ductility of the metal. The
chemistry of the finished product of copper smeling s simpk; t & pure copper, and
all other elements should be absent. The chemistry of the copper slags 5 much more
complicated than that of the pure copper and changes during and between smelts. If
understanding the chemical makeup of copper slags was of vital importance for
forgemasters of the industrial age,canths same material somehow serve industrial

archaeology?

10



Figure 1.5 Preliminary visit to the site. May2015

Whatwas the layout, design and technological operationof the IR& O furnace?

Many questions surround the copper furnace erected by the IR&O Company, and no
historical source describes the operation i specific details. Asmentioned before, the
erection of the copper works on Isle Royale represents a step forward n Michigan
copper production as it contributed to the sum of technical knowledge regarding the
working of ths geologically unique copper source. A central context to understanding
why the IR&O Company furnace was significant and thus deserve our attention
comes from understanding that native copper mnng was an industry n is infancy
durng the decade of 1840. The men sent to work these mines and furnace had lite
idea what to expect from ths endeavor. No doubt analogies were drawn from existing
minng and smeling knowledge. The assumptions inherently made about the smeling
of sulfide and oxide copper ores could not be wholy transmitted to the native copper
industry. Old knowledge had to be reassessed,and ths would only come through

experimentation with the technologies derived from ths knowledge.
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The copper n the region s “native” copper, meaning that t s not chemically bonded
to other elements. Therefore the process s better described as “melting” rather than
“smelting”.  Smelting implies a much more complex chemical reaction that separates
copper from any elements t may have beenbonded to prior to its mntroduction to the
furnace. In the case of Lake Superior copper, no such other elements exist, and the
copper needs only to be sufficiently heated to reduce t to a state n which t canbe
profitably cast.

Prior to the mntroduction of the Bessemer furnace, the two primary furnace types of
employed for copper smelting were the cupoh style blast furnaces typical of German
smelting operations and the reverberatory style of furnace characteristic of the Welsh
smeling operations (Oliver 1956:585). Both these furnaces had their advantages and
disadvantages, but when the IR&O Company opened ts furnacen 1848, t was
unknown how either of these technologies might best fit in the process of meling

native copper.

The cupol style blast furnace consists of a round
or square, upright furnace constructed of ron,
brick and/or stone (Figure 1.6). When the cupol
had been constructed and was ready to be put mto
blast, specific steps had to be taken. The cupoh
would be loaded from above, with the use of a
structure known as a charging deck. The charge
placed mto the stack consisted of a combination of
fuel, ore, and flux. In the case of later Lake
Superior copper smelting, the ore was either mass
copper or stamp work, the fuel was 1/5th
anthracite to create a reducing environment along
with 4/5th coke for heat;lime flux could or could

not be added as Lake Superior copper mineral was

generally se}f-ﬂuxing (Hofman 1914362) Figure 1.6 Aniron plated cupola. From
Hofman1914:359
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However, when parallels are drawn from the ron and steel industries of the 1840s,
coke was often difficult to obtain n that sufficient quantity (Gordon and Malone
1994:155). Likely the operation on Isle Royale was using pure charcoal. However,
charcoal lacks the weight of coke, and a weightier charge s preferable as t s more
nclined to pul itself down through the slag already present and enter the heartharea
where the separation of copper can occur (Peters 1887:249). In most cases both the
slag and copper are tapped off periodically. The slag s best run off using waterto
granulate and carry if off mto a larger body of watersuch as a lake or river (Peters
1907:163). If ths ® notan option, tapping t nto large pots and dumping it off site
prior to is complete soldification s required. The copper s normally tapped mnto
ladles and cast nto mgots. Howeverthe historical and archaeological records seem to
indicate that the copper produced by the IR&O Company was pig copper. The
furnace would have been tapped, and the molten copper would have flown directly
onto afloor of sand and pookd into molds present n said sand. These two approaches
are not mutually exclusive, and copper tapped nto a hde canbe castin sand, or n

shoe or box molds.

The reverberatory furnace (Figure 1.7) differs greatly from the cupoh n construction
and operation. A reverberatory furnace would be a box-like structure, composed of
brick and/or stone and reinforced with ron or steel fitings; the celing would be
arched and constructed of refractory bricks (Willes 1991:102). Heat was generated
by buming fuel in a fire-box. A fire-box was a smaller fore area of the reverberatory
furnace where fuel was placed on a metallic grate and burned. As t burned the ashes
would fall through the grate andnto a pt below known as an ash-pit (Willies
1991:102). A large chimney at the rear if the structure, connected to the hearth by a
flue, would create a strong draft, puling the hot gases generated in the fire-box
through the hearth area, where the ceiling would reverberate the heatonto the charge
(Willies 1991:104). The charge wasloaded mnto the furnace through an openng n the
roof, then sealed by a covering of reverberatory ceramic (Howe 1885:44). Once
charged and brought to heat, the furnace s rabbled or stirred with a wooden pok

every few hours to mx up the molten charge; ths process exposes non-smelted parts
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of the charge which are protected by the molten slag and copper to the atmosphere of
furnace (Howe 1885:44). To remove the slag, the furnace & slightly cooled, as to
lower the temperature of the slag and decrease s viscosity Slag s then drawn out the
side, through an opening placed as close to the chimney as possible, asto avoid a
significant loss of heat. The slag flows mto troughs of sand arrangedso that the slag
must pass over eachridge prior to entering the next trough, ths facilitates the
separation of any copper from slag that may have also been carried out durng this
tapping (Howe 1885:46). Once the slag has been skimmed the tap hok & opened,

alowing the matte to be cast n sand or ron molds (Howe 1885:47).

A central question then becomes which type(s) of furnace were being employed at
ths site. American copper smelting primarily tended to use reverberatory and blast
(later Bessemer) furnaces side by side for smeling all types of copper ores (Oliver
1956:585). Evidence for a cupolr style furnace s strongly compelling However, the
evidence for the presence of reverberatory style furnace here s less compelling
however enough data exists to prevent ruling out the possbility. One of the
undertakings of ths document wil be an assessmentof the evidence availabk to

support the presence of both types of meling,

Figure 1.7 Typicallayoutfora reverberatoryfurnace. Original by Schluter1738. FromDay 1991:145.
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How does this sitefit into the historical narrative of America’s first copper region

and American copper smelting?

Isle Royale often takes a backseat n the narrative of America’s first copper regon.
An assessment of the indexes of the authoritative texts on the history of the regon
reflect this. Two of Larry Lankton’s books on the subject, Cradle to Grave and
Hollowed Ground provide only a limited discussion of Isle Royale mmning, 7/n Beyond
the Boundaries,Lankton offers a more detailed look atthe subject of Isle Royale,
focusing particularly on the soltion of the shnd and the impact that it had on the
peopke attempting to settle t during the formative years.

David J. Krause provides a better treatment of the subject, discussing various aspects
of the shnd i greater detail than Lankton; however, Krause does not detail either the
[IR&O Company or the important step forward their attempts to bring smeling to the
region represent (Krause 1992). Bode Mormn, does mention the Isle Royale and Ohio
copper melter, noting that t s the only of the early copper furnacesn the Lake
Superior region to retain any structural components (Morin 2013:157). The copper
minng on Isle Royale needs to be reassessedas an important stage n the development
of the larger Lake Superior copper region, and the IR&O copper mining

and furnace works deserves to be a central part of that story.

The bending of two different cultural approaches to smeling, German and Welsh,
produces asystem that s uniquely Americanin thatt reflects America’srok asa
cultural melting pot. The hyout of the Michigan Smelter n Houghton, Michigan
functions as a good representative of ths blending (Figure 1.8). An assessment of
known American smelting operations prior to the opening of the Lake Superior regon
supports the idea that American smelters employed exclusively one type of the
smeling technologies discussed above, although asa trend, 75% of pre-1845 copper
smelters were blast and 25% were reverberatory (van Lingen 2002:160-161). Ths
approach of using one or the other type of furnace seemsto change around the midde
of the 1840s. In phcing the IR&O copper works into the larger narrative of American
copper smelting, i © important to know if t was a product of the pre-1845 style of

15



emplying only one type or if t represents part of the new trend of employing both
types of copper smeking.
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Figure 1.8 A planview of the Michigan Smelter. Houghton, MI. 1905. The stampings would arrive by train and
would be dumped into 50ft reverberatoryfurnaces (1). The skimmed slag would then be crushed (2). The crushed
slag would be sent to a blast furnace. Mining and Engineering Journal Volume 79:443.
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The man selected to run the furnace by the IR&O Company was known as Columbus
Christopher Douglass, or C.C. Douglass. Douglass was the nephew of the famed
geolbogst Douglass Houghton, and travelled with hs uncle durng the early geological
surveys done of the Lake Superior region (Sawyer 1911:1532). Afterthe IR&O
Company ceased operation in 1849, Douglass traveled to the mankhnd and n 1852
the failed Island venture transfer nto a successfulsuccessor company known as the
Isle Royale Minng Company. In teling a history of the IR&O with ths m mnd, i
can be shown again that the Island’s brief minng history played an integral rok n
shaping the region and its copper ndustry.

What can we learn by performing a phase analysis of copper bearing slags fromthe

industrial era?

The archaeological work conducted on Isle Royale provides an opportunty to perform
an archaeometric analysis of the slags produced by the copper furnace.

Currently, the literature on archeometric analyses of copper bearing slag s n want for
the industrial age, and thus presents an opportunty for ths researchto break new
ground n that field. Much more common n historical and industrial archaeology are

studies of slags produced by the steel and ron ndustry.

One of the tasks of ths research program a phase analysis of the slags produced by
the furnace on Isle Royale based on x-raydiffraction analysis. X-ray diffraction was
chosen to complement the crystalline structure of the glassy slags recovered during
the excavation. Ths wil serve muliple purposes. The chemical makeup of slags
produced by copper smelting drew considerable attention durng the industrial era,
with some authors devoting entire chapters to the subject (Peters 1907:339-400).

Ths has resulted n asignificant body of literature being produced on the subject that
canbe drawn on by ths research. However, the unique nature of the Lake Superior
copper deposits provides a significant obstacle to the utilization of these historical
sources. Since native copper deposits are so rare, detailed discussions regarding their
meling and the chemical compositions of their slag are few and far between.
Regardless, ths chemical analysis wil provide clues as to the mellng process
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employed on the shnd. Addtionally, native coppers are not chemically bonded to
other elements, such as sulphur or oxygen, and the uniqueness of mineral body n the
region may be reflected in the slag samples. Ths researchwil buld upon other
studies of industry using x-ray diffraction and findings of ths phase analysis canalso
offer a reflection of the usefulness of this technology to the study of our industrial
past.

Thess Framework

Ths document wil be structured n such a way as toalow a valid synthesis of the
archaeological, historical, and scientific researchconducted. Section Il wil provide
the historical contexts of the researchproject. The history of the Copper Country as a
whok wil not be addressedin great detail since ths has been well established n the
texts that have been listed above and elsewhere. The historical context wil center on
Isle Royale and how t articulates with the historical narrative of the Lake Superior
copper mining region in is formative years. The site’s history wil be placed n the
tradiion of American copper smeling durng the 1840s. To tell ths story, specific
details wil be given relating the typical architecture and operating sequences of both
blast and reverberatory furnaces durng this time. Finally, Section Il wil contain a
concise history of the Isle Royale and Ohio Mining Company. Drawing mostly on
archival sources, the story of that company wil be recounted. In order to better
understand the condtions present at furnace site durng the excavations, archival
sources wil be drawn on to fll m asmany gaps as possble between the abandonment

of the furnace and the excavations conducted.

Section III wil presentnformaton about the archaeological mvestigation that
occurredin 2015. Ths wil satisfy the requirement of any archaeological endeavor to
describe the methodology employed, and wil nclude nformaton relating to what
was found durng the excavation and the ways n which the strata of the various unis

articulate with eachother. The artifacts wil be temized and presentedin Appendix 1.
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Section IV wil be dedicated to a discussion of the x-ray diffraction technology that
was employed and the methodology employed n selecting slag samples used for the
research. The results of the study wil be presentedin ths section followed by a

discussion on whatthe technology may have to offer other industrial archaeologists.

Section V wil be dedicated to a synthesis of the historical, archival, and
archaeological research discussed n the previous sections to provide an assessment of
the probable hyout and operational procedures of the IR&O furnace. The physical
hyout of the furnace as observed during the excavation wil be contrasted to separate

American copper smelters.

Section VI wil be dedicated to the conclusion of the research project. Ths section
wil simply reiterate the major research questions of the project and the conclusions

that were provided by the various avenues of research followed.

19



Chapter2 — Historical Background
Introduc tion

Ths research draws on mformaton from both primary and secondary sources. The
primary sources canbe broken down nto three categories: personal accounts,
professional reports, and trade journal articles. The personal accounts are informal
firsthand observations from some of the peopke who lived and worked on the Island at
ths time. The professional reports consist of official publications made by the firms
working the Island and Government issued publications. The official publications by
the firms tend to present the operations in the best possble light, whereas the
Government issued publications are more focused on obgective observations about the
Island. It s fortunate for the history of ths region that Josiah Whitney and John
Foster, contemporary experts of mning and geology, authored works on the region on
the Governments behalf. The Primary trade journal used here s the American Mining
Journal and Rail-Road Gazette. A publcation aimed atpeope mnvolved with a wide
range of industrial activities that contained multiple reports on the progress of copper

mning n the Lake Superior regon.

In one of the defintive secondary text on the subject, Robert James Hybels’ 4
Narrative of the Lake Superior “Copper Fever” 1841-1847,the Island s only
mentioned i passing, and no serious discussion of the industrial activities that
occurredon the Island s presented. One factor that no doubt influenced ths exclusion
s the date range which Hybels choose to study. Hybels framed hs study so that it
would end at the passing of an Act by Congress and President Polk m 1847 to
establish a land office for the sale of mineral lands n Michigan. Howeverat ths time
most of the mines on the Island were stll in the prospecting phase n 1847. The
pattern thatmming followed on the Island mirrors the same traits as manhnd mning
durng the openng of ths region, which was characterized by a high degree of
experimentation and prospecting guesswork. Adding a more detailed history of Isk
Royale to the wider history of the regions openng with the IR&O Company treated
with the attention to detail thatthe manknd firms have received in past schohrly

work, wil add more depth to our historical understanding.
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To date, perhaps the besttreatment of Isle Royale’s rok durng the America’s first
copper rush can be found n Narrative History of Isle Royale National Park. Having
been composed by Karamanski, Zetln, and Derose and publshed n 1988, t
highlights the importance the Island played in not only attracting mning firms but
also some of the most educated minds n America at that time. This publication
provides a paragraph or two dedicated to each of the firms on the Island durng this
mitial boom phase of mning and discusses some of the geological features of the
Island itself. The publication & part of the grey literature about Isle Royale. Much of
the work that Karamanskiand Zetlin drew on came from even more grey literature
produced by earlier scholars. The two drew heavily on unpublished work from Dr.

Rakestraw.

Whie ths region often fals mnto a historical narrative of being a frontier region, for
many it had been home for centuries. The bestaccounts of the ways n which the
native Ojbwe peoples used and viewed the Island s found n Timothy Cochrane’s
Minong- The Good Place: Ojibwe and Isle Royale. Particularly relevant to this
discussion 8 hs chapter devoted to the Ojbwe dispossession of the Island at the

hands of the American government.

Two of the better sources for the discussion of native copper meling canbe found n
Hyde’s Copper for America andMorin’s The Legacy of American Copper Smelting.
A more focused work such asths one s well suited to flesh out the rok of the early
experimentation with processing native copper that occurred on the Island, which &

placed n the larger history of American copper smeling.

Isk Royak and the Opening of the Region

Isle Royale first came to the attention of the American public as a potential source of
copper when Douglass Houghton made hs first publication on the geology of the
Lake Superior region, which ncluded details of an 1840 vstt to the Island durng
which he noted the presence of copper (Houghton 1840:261). Any serious attempt to
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open copper mnes on the Island could not come until the land had passed from

Native American control to that of the United Sates.

The begimings of industrial copper mning on Isle Royale have a slightly different
origin  story than on the mankhnd. When the treaty of La Pointe was signed n 1842,
the wording surrounding the nclusion of Isle Royale was vague and unclear
(Magnaghi 1977:287). Further stepsin the negotiation process had to be taken prior to
clearing all legal hurdles for the commercial expliation of the Island’s copper. Due
to ths confusion, North Shore Ojibwe, n particular the Grand Portage Band of Lake
Superior Chippewa, had concluded that Isle Royale was not included i the treaty.
Conversely the government agents at the Copper Harbor Mineral Agency and
politicians  back n Washington had the opposite opmnion. The Grand Portage Band of
Chippewa were not nvited to the La Pointe negotations and thus had not consented
to the nclusion of Isle Royale, further t would appearthat the government’s
negotiator, Robert Stuart, never mentioned Isle Royale either by ts American name

nor ts Ojbwe name Minong (Cochrane 2009: 119-121).

Ths situation proved tense, and there was worryamong the Americans that vioknce
could breakout n the region, catching the thirty-some miners already on the Island in
1842 n the midde of ths conflict. The presence of miners on the Island at ths time
speaks to the poor communication between the miners, natives, and various
government agencies durng the ntial boom; even the records of the IR&O Company
report that, ke the government, related nvestors at the time also believed that La
Pointe had extinguished native claim to Isle Royale (Isle Royale and Ohio Miing
Company 1847:1). The Federal Government was less wiling to provoke the e of the
local natives, and the Superintendent of Mineral Lands n Michigan, General
Stockton, ordered all the miners and prospectors off the Island n early August 1843
(Sskowt Mmning Company No Date:1). The Grand Portage Band wasn a bind; they
had not signed the treaty of 1842, and thus were not eligible for treaty payments
despite the factthat Americans were already exploiting their Island (Cochrane
2009:125).
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Ulimately the situation wasresolved wihout violence, however t was not resolved
to the lking of the Grand Portage Band. The Grand Portage Band stated that t would
acquiesce and sell the Island to the government, but would require $75000 in
payments of cash and goods over the course of twenty-five years (Cochrane
2009:125). The American government refusedto budge on their belief that the Island
had been cededand argued, hypocritically, that despite Iving n American territory
(as perthe Webster-Ashburton Treaty) they were in fact British subjects. In total they
received only $500 worth of goods from the government. The government considered
ths back pay for the Grand Portage Band having missed payments the previous year,
and the Grand Portage Band would be eligble to collect future treaty payments. It &
highly questionable that the Grand Portage Band was evenaware they had agreed, n
the eyes of the United States, to ceding the Island and their manknd homes
(Cochrane 2009:131).

Hopes were mtally very high regarding the potential for Isle Royale to produce
copper. In fact,the articles of association for the Isle Royale and Ohio Minng
Company contain i is introductory remarks that“the sknd had been known as the
richest porton of the mineral region of Lake Superior” (Isle Royale and Ohio Mining
Company 18472). Ths sentiment was common and reflected elsewhere, ncluding n
the articles of association for the Sskowt Mmning Company. It turned out, n fact,
that the Island would be among the least profitable of the mineral regions m Lake

Superior.

By 1854 Whitney reported on the “extravagant notions [that] formerly prevailed with
regard to the richness of Isle Royale” (Whitney 1854:283). Ths optmism fueled
much speculation in the region. It 8 known that a large amount of dishonest
prospecting had occurred n the Lake Superior region dung ths time. Much of ths
was due to a confusing and contentious system for leasing mineral lands (Hybels
1947:101). Many of the firms that were established on Isle Royale at the tine seemto
have beenhonest, as t appears from contemporary observations made by C. T.

Jackson that most of them had at least one shaft n operation.
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The Early Industrial Mines of Isk Rovak

The minng ventures on Isle Royale (Figure 2.1) were mostly small endeavors. These
ventures would consist of one or two shafts that never saw more than two years of
mining. Very few of the locations worked reachedpast 100 feet n shaftdepth.
Infrastructure was equally modest; a few shanties located close to the shaftsto house
workers and supplies. The smallest of the ventures employed no more than a dozen
workers who drilled, blasted and manually hoisted the mineral to the surface to be

sorted out by hand.

The Ohio and Dead River Company worked a location on Washington Island, which
was abandoned n less than a year. The Isle Royale and Chicago worked at Hugnnin
Cove, which was also closed within a year. Down the shore the Frankln Company
worked a modest vein of copper n 1847. By 1848 that location wasreported as
abandoned (Lane 18984-5). McCulloch’s Location at Todd Harbor was reported as
being the only venture stil active on the north shore m 1850. Afteropenng three
shafts to a depth of around 60 feet the copper disappeared and the Location was
abandoned later that year (Jackson 1849:508-509). The Amygdaloid and Isle Royale
Mining Company worked a location n Section 23. Ths location only yelded a mere
30 pounds of copper. The American Exploration and Minng Company were engaged
n prospecting on a vein of “ltte  value” on Amygdaloid Island (Lane 1898:8). The
Scoville operations were Inked to the IR&O Company, as Phio Scovile appearsin
the IR&O Company’s articles of association as one of the first class of directors
appointed to the IR&O Company (Isle Royale and Ohio Minng Company 1846:11).
Scovile had some small buldings erected on the site including a house and a
blacksmith’s shop with a furnace for assaying copper. The ventures of the Shaw-
Smithwick Mine were demonstrative of the need for the different firms on the Island
to rely on each other for assistance and resource sharing. Ths mmne was opened n
1847, having been discovered by a James Smthwick, and the work was supervised by
Cornelus Shaw, acting as the mine’s agent (Rakestraw 1965:5). Ths mine was
closely lnked to the Scovile Mine, and t s known that the two firms shared
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resources suchas took and manpower (Karamanskiand Zetlin 1988:63). After 66
feet of shafting Shaw’s copper pinched out, and work ceased n 1849. DuncanBay
was home to a handful of small efforts, athough very lite historical documentation

survives about Duncan’s work.

Early Mining on Isle Royale (1843-1855) 't

Pittsburgh
& Isle Royale

Union & Isle Royale
Siskowit Mining Association

Legend
& Mines & Prospects

Figure 2.1 The location of some early mining operations. Reproduced with permission from theNational Park
Service.

The Pittsburgh and Isle Royale Company was one of the larger companies to operate
on the Island during the mital copper rush. On the northern side of the Island, the site
of the workings of ths company can be found near the present day Todd Harbor
Campground. Two shafts were in progress when Jackson visited the site n 1848, and
the mne s known to have operated untl 1853, making i one of the longest rnunning
enterprises of the intial minng rush on the Island (Karamanskiand Zetlin 1988:65).
Foster and Whitney also reported on the workings of ths firm in their 1850 report.
The report refers to the company’s amygdaloidal mmes as the “best developed” of the
Island’s hard rock mines: by that date the firm had sent to market 4483 bbs. of copper
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at 75% purty, ncluding a 700 b. sheetof pure native copper (Foster and Whitney
1850:142). Whitney alone also reported on the Pittsburgh and Isle Royale Company
n hs 1854 Metallic Wealth of the United States. Inths report he claimed that the
main workings of the firm consisted of two shafts of an equal depth of 135 feet that
were connectedat the depth of 113 feet (Whitney 1854:285). It wasatths connecting
level that the firm had done most of s stoping,

Ths report also indicates that the firm had established a new shaft, number 3, about a
mik south of is first two, which was reported to be at a depth of 223 feet. The
Pittsburgh and Isle Royale Company was also one of the more heavily mdustralized
operations on the Island. Archaeological mvestigations conducted by Martin in 1986
revealed the remains of several structures at the location. Among the remains present
were adam, a stamping mil, a head race over 100 meters long, and a tramway
connecting the stamp mil toa poor rock ple nearby (Martin 1986:22). Italso appears
to have been rather poorly managed n some regards. In hs 1854 report, Whitney
refers tothe water pumping machinery as being “miserably defective” (Whitney
1854:285).

The Isle Royale Union Company had severalland chins across the Island, which
would prove profitable for ts successor company, the Sskowt Mining Company
(SMC). Themne s mentioned in the American Mining Journal and Railroad Gazette
n anarticle dated October 13th 1847, as was part of a longer piece on the early
copper mning n Michigan. What stands out as mteresting s that ths firm, which
never amounted to much, stakeda large number of claims. The reportindicated that
they lhid claim to Sections 13, 15, 19, 24, 27, and 31. Ths firm also employed the
scientific minds of Dr. John Hitz and Dr. Locke. It would appear thatthe Union
Company was sbwly absorbed by the Sskowit Mming Association (SMA), as by
October 1848, locations 15 and 24 had already been purchased by Sskowt Mming
Assoication (American Mining Journal and Rail-Road Gazette 1847:67).

These two mning firms are also Inked in another way. The acting agent for the

Union Company was a Mr. Charles Whittlesey, as s known from reports n the
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AMI&RG. Whittlesey partook mn the early prospecting of the Island for that firm and
then oversaw their mning operations. Based on the articles of association for the
Sskowt Mmnng Company, Whittlesey was on the mitial board of directors of the
SMC and would remain a major player on the Island for most of the mntial phase of
minng. Whittlesey was a man of education and through hs lifetime produced several
texts on geobgy and copper mning n the Lake Superior region and the archaeology

and geobgy of Oh.

Eager to maximize capital gains, firms on the Island were no doubt willing to pay the
compensation that educatedmen such as Hitz and Locke would have required to
ensure they staked relablke claims. The employment of at least three different
university-educated professionals in the prospecting and working of the Isle Royale
Union Company mines highlights ths region of America as anearly frontier of both
the material and the intellectual. A closer inspection of the smaller firms that existed
on the Island, such as the Isle Royale Union, highlight the extent to which the regon
was a diving force behind the development of the formalzation and applcation of

geobgy as a scientific field n America.

The Sskowit Mmning Company of Michigan & normally regardedas the most
successful of the early mnng ventures on Isle Royale (Karamanski and Zetiin
1988:65). The reformation of the company after merger of the Isle Royale Union and
the Sskowt Miing Association made it a separate legal entity, but for the purposes
of an historical study they should be regarded as the same venture.

Late n 1847, Whittlesey acting as agent for the SMC sent a letter back to nvestors.
Ths letter, dated 7th of September, 1847, detailed hs optimism for the mines that had
been opened so far. Ths report also contains the first menton of the working
relationship that the SMC was gong to have with the IR&O Company. Whittlesey
nforms the nvestors back east thatthe IR&O was in the process of constructing a
“first rate furnace”,and that Whittlesey had arranged to have the SMC’s copper
melted by that firm. According to ths report, the furnace of the IR&O Company was
already planned, if not being constructed, durng the tenure of Ransom and Blake.
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Later the SMC reported that the IR&O Company had produced for them 2670 pounds
of ‘badly smelted” pig copper (Sskowt Minng Company 1850:11).

Another letter was composed in May of 1848 and included a statement of the firm’s
operations on the Island, accounting for the progress that had beenachieved over the
winter. The investors back east would have waited severalmonths for a report
detaling the progress made during the winter months. Ths would have had an impact
on the procedures that the companies would undertake, such as the ssuing of
assessments on outstanding stocks. Ths may be the reasonwhy the SMC held s
annual meetings on the 11th of May and the IR&O Company held theirs on the first
Monday of May; ths was the time when relable communication lnes were reopened
across Lake Superior (Isle Royale and Ohio Company 1846:1 & Sskowit Mining
Company 1850:6).

The bestlook at the progress that the SMC made during the years after is
reincorporation comes from Whitney’s Metalic Wealth of the United States.
Published n 1854, Whitney reported on the state of the SMC workings as they were
n the summer of 1853. The steam engne that the company had hoped to establish n
their charter and bylaws was in operation, pumping water from the firm’s shafts was
well as unning  twelve head of stamps. Further gains were being made n that the
stamp mil thatthe firm had erected was able to reproduce rock previously rejected
for its low copper content. Whitney also provides in his report a cross section of the
mine, showing thatfour different shafts had been opened (Whitney 1854: 284). These
improvements to the mne were made possble by the kvying of stock, estimated to
have been in the order of $68,000. It appears that during the years 1850 and 1851 the
mines of the SMC produced 30921 bs. and 37363 bs. of copper respectively.

Whitney estimated, based on conversations with those present at the time, that 80,000
bs. of copper had been shipped from the mne n 1852, followed by 38473 bs. for
1853 whenhe visited the site that summer (Whitney 1854:284-285).

A series of setbacks followed these gains in copper production. Around Christmas of

1853 the stamp-mill that the SMC had constructed burned to the ground (Ontonagon
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Herald 1883:3). Furthermore, the vein that they had been chasing began to narrow
rapidly asthe mine descended, and despite the compktion of a new stamping mill, the
firm was forced to close down is operation n 1854 (Karamanskiand Zeiln

1988:71). The traces left behnd by the Sskowi operations remain among the most

vsbke landmarks of Isle Royale’s industrial heritage.

Life and Labor on Isk Rovak (1846-1855)

The workers and their famiies faced many hardships n coming to and iving on the
Island. The different peope who lived and worked on the Island during these ntil
years of mining all had unique experiences on the Island, and developed different
views of the Island. The few direct personal accounts of the Island show personal
views as well as sharing some observations about how some of the other peopke lving
on the Island acted within this environment of extreme solation. For some, life on the

Island was among the biggest mistakes of their ives. An anonymous poem scrawled

down in one of the books Ruth Douglass found to keep herself busy, dated to the 2"
of March 1847, reads as folows:

“Here on ths lonesome spot, (confound the place,)
I Wish I had never seen tt dismal face;

When Winter comes, the frighten’d Sun retires,
We sit n rags, and shiver round the fires.

The only breakfast for us every morn,

Is Cold Pork, Slap Jacks, or a mess of corn;

The Tempesthowls, yet I must go to work
Alhough I’'m shivering lke a frozen Turk.
Atnight return after gorging slaw,

Lie down and slumber on a nest of straw.”

The firms were evidently quite tight-knit, sharing tools, expertise and even holding
jont claims. For the workers the factor that seemedto have brought them together
was their ethnic backgrounds (Root 1998:82). The miners who came to the Island
understood that iving and mning n the newly opened Lake Superior region would
be difficult. The workers came to the Island n searchof employment and were

willing to face these hardships. Those who chose to stay the winter on the Island were
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phcing their fate entirely n the hands of their employer. It was up to the firms to

make sure that enough provisions had been accumulated for winter survival

Figure2.2 Lake Superiorinthe winter. Thelsland experiences totalisolationfor several months eachyear. Image
Credit: Jeff Schmaltz, LANCE/EOSDIS MODIS Rapid Response Team, NASA.

The nature of the Island’s soltion created a situation n which the only real hierarchy
present was the one dictated by the capitalist business model of mid-19th century
America. There were no government officak on the Island, nor were there any
established religious mstitutions present. Vitually all authority stemmed from the
business ventures themselves. Even Federal authority took a long time to arrive on the
Island, for instance no elections were held on the Island during the 1848 presidential
campaign, and the residents of the Island had to wait almost five months to discover
who their new head of state was (Root 1998:80).

Due to the nature of the chims system, and other kgally dictated requirements
imposed by the State or Federal governments regulating businesses, the companies
were free to operate nearly as they pleased, so long as the government was not being
deceived and the property rights of the other firms remained unmolested. Ransom
was not an incorporated town, but appears to have had ts own rudimentary legal
systemn place. These rules were, according to Ruth Douglass, posted on a sign n

the midde of settlement along with directions to places on note n Ransom.

Unfortunately Ruth only imparts one of these rules to the reader:‘traveling faster
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than a walk over the pavements under a penalty of 10. dollars” (Root 1998:69). For
perspective, Wilam Tonkin, the Cornish superintendent of the SMC’s locations  paid
hs mine teams a tribute of $20 per fathom dug n 1850 (Rakestraw 1965:3).
However, given Ruth’s amusement upon discovering the sign, ths rulke may have

been joval ratherthan serious.

The Ransom Location, was the centralnode of whatauthority, acting as a de facto
post office, seaport, and eventhe place where drunken miners were held to sober up.
Despite the great power that the companies wielded over their workers, the
relationship betweenthem seems to have beentempered by the mutual need for
survival Ruth, and most lkely everyone else on the Island seems to have been aware
of their stuation, both n regards to their high degree of independence and their need
to lean on each other to survive, regardless of social class. Ths © best exemplfied n
an entry Ruth made on the 28th of November, 1848. C.C. Douglass had decided to
extend IR&O Company property, including supplies, to help a worker of the
Pittsburgh and Isle Royale Minng Company who had fallen 1l whie n the
settlement established at the Ransom location. Ruth noted:

“We are so situated here, as to render t necessary,to assist each other all we can. It s
very different Iving on an Island as we do here, from whatt & to live n ornear any
Town, especially as regards being independent”

Ruth herself seems to have had mixed feelings about the Island upon her arrival. On
the 30th of August she writes both “Arrived on the Royale Island at 8 m the Moming.
looks very pleasant” and “When I arose in the moming we were n sight of the
Island...The view thus obtained was anythng but a favorable one for me...there was
nothing to be seen but barren rocks”. It s possble that her statement “looks quite
pleasant” was actually a reference to the day’s weather,and not a statement about the
Island itself. Although for some on the Island, such as James Hubbard, winter was
deemed quite bearable. Hubbard was an agent of the SMA who worked directly under
the supervision of Charles Whittlesey (Root 1998:109). According to Ruth, he had
already spent two winters on the Island, and as faras can be discerned stayed the

winter of 1848 as well (Root 1998:78).
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An overall assessment of Ruth’s diary of her time on the Island seems to indicate that
she rather enjoyed her time spent of the Island, but would have much rather remained
home n Detroit. In particular Ruth seems to have greatly enjoyed the company of
Mrs. Matthews, the wife of Mark Matthews and seems to have had a good rapport
with Mr. Giddngs, who she mentions quite regubrly m her journal Ruth and Mrs.
Matthews went on several trips together, which included fshing, sailng and
colecting agates.

As the winter of 1848 drew closer, both Ruth and the other peope on the Island who
knew that they were panning on staying through the season began to make
preparations. Ruth makes t clear that the buldings of the Company were winterized
by the men employees (Root 1998:77). These upgrades appearto include mstalling
stoves n buldings, phstering wals, and nstaling new windows. It s unfortunate
that Ruth makes no menton of the exact buldings being worked on, thus no
ndication of how the firm balanced, if atall accommodating the mne workers with

ensuring the comfort of higher ranking officak such as Douglass.

Ruth herself did several things to personally prepare for her winter on the Island
nchding exercise. Whie not a formal regime of exercise, Ruth wrote on more than
one occasion thatshe had spent extratime out and about when she already felt tired
enough to retire; she knew that she would not be out much whie the winter snow
blanketed the ground (Root 1998:72). She also spent part of her free tine canning
food. The food was not produced on the Island, but appears to have been sent to Ruth
by her mother, where upon Ruth decided to can the fruits and meats together (Root
1998:83). During the winter months Ruth appears to have passed the time phyng
with her dog, sewing, and reading (Root 1998:89).

The local Ojbwe peoples stil retained traditional use rights of the Island after the
1844 compact, and were active on the Island at ths time. Primarily these peoples
were engagedin fshing, trapping, and copper mining. Shaw and Ruth indicate that
trade occurred betweenthe American miners and the Ojibwe, who mostly came to the

Island from Fort Wilam, n Canada. However the arrival of Europeans also brought
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n anew cash based economic system which negatively impacted the stability of

traditional Ojbwe practices. The boom and bust cycles of capitalism were
particularly chalenging. When fshing wentbust, the Ojbwe would haveto look for
money in another industry, such as trapping or mnng (Cochrane 2009:114).

Based on accounts historical accounts several of the peope  who came to work the
mines atths time also brought their families with them. The most obvious case & the
Douglass’, and the trend seems to have been husband and wife pairs, with children
being absent. One exception was the case of Shaw, with Ruth remarking that he was
with hs son for part of the 1848 season (Root: 1998:87) although ths was most lkely
a business type of rehtionship, as opposed to a custodial, parental guardianship

relation as Shaw’s son was engaged n helping hs father me.

The Founding of the Isk Rova k and Ohio Minng Compa ny

Whie offically incorporated as the Isle Royale and Ohio Mining Company (Figure
2.3) on the 12th of May, 1846, the history of ths unique mining venture began in the
summer of 1843. The nine chimns that were tobecome the property of the IR&O
Company were ntally drawnup by the esteemed geologist Dr. John Locke (Figure
2.4), who visited Isle Royale with the then mineral agent of the region to draw up
chims that were offically sanctioned by the war department n September of 1843
(Isle Royale and Ohio Mining Company 1846:4). Hopes were high for the prospects
of mning on the Island. The mineral agent reported to the War Department that the
Island was to be the “richest porton of the mineral region”, and Locke observed that
the specimens collected far exceeded anything that beenobserved elsewhere n the
area (Isle Royale and Ohio Minng Company 1846:4). Given that Locke had already
completed his survey of the south shore of the mineral region, hs assessmentof Isk
Royale’s mineral wealth must have caused qute a stir and elevated hopes for the
Ishnd, wih the offical report of the Secretaryof War dechring that, if judicious ly
exercised, the mnng chims of Isle Royale would elct a “magnificent fortune” (Isle
Royale and Ohio Minng Company 1846:4).
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Figure 2.3 A Stockcertificate for the IR& O Mining Company. Courtesy of the Westem Reserve Historical Society.
MS 3196

It was with such hopes that the IR&O Company was formed around eight men of
business and ambition: Phio Scoville of Cleveland; John C. Wright of Cincinnati;
Charles Stetson of Cleveland; John Erwin of Cleveland; Charles Williams of Tokdo;
and John Alen of Cleveland (Isle Royale and Ohio Minng Company 1846:4). When
founded, the Company held nne chims on the Island: 1, 2, 6, 8, 9, 10, 11, 34, and 43.
Atnine square mies each,the Company held mineral rights to 81 square mies of the
Island, although a good porton of these chims lay under Lake Superior itself. The
Company’s stock wasdvided nto twelve thousand shares of capital stock, each
worth one twelve thousandth of the Company’s profits and property (Isle Royale and
Ohio Minng Company 1846:3).

The Settlement Establis hed atthe Ransom Location

The IR&O Company differed from other mines on the Island atths time i that they
decided to have a central hub to facilitate the management of their mines, which was
referredto as Ransom. The approach used by the other firms was to place auxiiary

structures as close to their workings as possible. Whie the IR&O Company did have

some infrastructure present at their mines they also constructed relatively significant
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infrastructure elsewhere. It s known from the diary Shaw composed n 1847 whie
working on the Island that Ransom was a main entrepot for peope and goods on the
Island. Shaw recounts frequent vsits to the Ransom location to pick up mai, tools,
and hire or return addtional hands asthe labor demand at the mne warranted. The
location of Ransom was chosento help facilitate relable shpping, both within and
from outside the Island.

Figure 2.4 An annotated map of IsleRoyale by Leander Ransom. This map shows the nine claims held bythe IR& O
Company staked in 1843. Courtesy ofthe Western Reserve Historical Society. MS3196.

Whie it appearsthat Mr. Leander Ransom, of Cleveland, was the first agent sent to
the Island to work on behalf of the IR&O Company, he was followed shortly
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afterwards by Mr. J.H. Blake. Ransom had gone there to undertake an ntal survey
of the Company’s newly acquired land (Karamanski and Zeilin 1988:71). He was
followed shortly afterwards by Blake, who s reported to have departed for the Island
with asteamengne and fifty workmen (American Railroad Gazette and Mining
Journal 1847488). Whie Karamanskiand Zetlin claim that Ransom handed control
of the operations to Blake, a September 15" report in the American Railroad Journal
and Mining Gazette seemstoindicate thatboth men were active as agents of the
Company at that time. Blake was overseeing operations atthe Company’s Epidote
Mine, although the precise job of Ransom s neither stated nor implied (Ransom
1847:1). Many of the fifty men brought to the Island by Blake were employed n
establishing the vilage of Ransom by clearing the forestand using the lumber for

construction, and the actual oversight of ths construction fell to Mr. Ransom.

There are two different but fairly detailed contemporary descriptions of the settlement
at Ransom that survive toths day. The most through description of the buildings
erected by the Company comes from Ruth Douglass. Shortly after her arrival, Ruth
describes Ransom n fairly specific detail. Including the two story house that had been
buit for her and Columbus, Ransom wasalso home to severalbuldings constructed
from “hewn timbers”: a store, laboratory (lkely for assaying mineral samples), a
company office with an attachedstorehouse, engne house, and furnace & blacksmith
shops (Root 1998:68). The “hewn timbers” Ruth describes are almost certainly the
product of the Company’s efforts to clear their property.

Another account of Ransom made whie t was occupied s found i the land survey
notes. Wiliam Ives was employed to survey the Island, and conducted hs survey n
1847, kaving behind very detailed notes (Figure 2.5). Ives description of the site was
recorded on the 21° of June, 1847. Ives describes the site as being surrounded by land
cleared for gardening. The buldings presentatthe time of hs observations were:a
temporary wharf, four log houses and a log warehouse 55 by 33 feet(Ives 1847220~
221). Ives also speaks to the types of work gong on at the site, putting the number of

men present at 40, with most of the men clearing land, with a handful engaged n
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minng at several locatons on the Island (Ives 1847:221). Intotal Ives Ists five
buidings, not ncluding the wharf, compared to Ruth’s sx. However Ives description
8 more precise, as Ruth uses vague terms such as “furnace and blacksmith shops”

whie Ivessimply numbers the buldings. Although t & probable that the location

continued to grow after Ives visited .

—

Neither Ruth Douglass nor Wiliam Ives describe any of the buildings present as
being constructed of brick. It s lkely that there wassome brickwork present at the
site, as these bricks were referenced n another primary source. In 1876 Emmet Scott,
an investor and land speculator from Indiana, invested a sum of money in the Minong
Minng Company, which had acquired several chims on Isle Royale for the purpose
of mnng and timbering (Scott 1877:1). Scott kept a notebook n which he detailed
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his daily activities whie he was on Isle Royale. On one notable occasion, July 22"
1877, Scott recorded that he “went up toold smeling works on Rock Harbor and
brought back 2 loads of brick” (Scott 1877:5). Since none of the buldings were
described as being composed of brick, t s very likely that their source was a chimney

for one of the timber buldings described by Ruth, such as the engne house.

The Decline of Ransom

As the mnes of the IR&O Company began to fal, Ransom also started to disappear.
It would appear that its abandonment was not instantaneous though, as theres a
singe report of continued residential occupation at the site. Phiadelphia investor Mr.
A Myers made a trip to Isle Royale to vst the Sskowit mine locations i order to
better assess hs mvestment m the SMC (Myers 1851:1). Whie most of the tine
Myers spent on the Island was for business, some of i was for leisure ncluding a day
trip to “a mine abandoned from mismanagement” three mies down the bay from the
Sskowt location(Myers 1851:3). The description Myers gives of the site, and is
location three mies down bay from Sskowit it & possble that the location being
described by Myers was the site of Ransom. Whie vsiting, Myers and his
companions took lunch with a family that wasstil residing at the location (Myers
1851:4). There was very lite that would have attracted a family to stay on the Island
after the closure. A report authored n 1853 by Truman Smih, then President of the
IR&O Company’s successor firm The Isle Royale Minng Company chims that the
IR&O Company abandoned the Island n 1852 (Smith 1853:3). Theres the
possiility then that the famly remaning at Ransom were caretakers,that s to say,
peope paid by a mning company to occupy the land so that the firm n question
could have employed peopke atthese locations on their books. This & done to either
make sure that the rights ownership of that claim brings (eg. mineral or timber) are
not viohted, or because abandoned chims could be deemed forfeit by the War

Department and would pass back nto federal ownership (Hybels 1947: 87-88).

Unfortunately, mformaton regarding the fate of what was bult at Ransom s almost

nonexistent after Myer’s journal entry. In 1852 a German mining engineer, F.L.C
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Koch visited Isle Royale and made a formal report back to the German mining
community. He passedby to inspect some of the workings of the IR&O Company,
even noting the remains of a copper furnace, athough he does not specify the type of
furnace that he observed. Ina colection of hs personal researchnotes, found at the
Park Archives, Dr. Lawrence Rakestraw clams that Dr. A Cable informed him that
the buldings at Ransom were burned n 1866.

The site of Ransom was further disturbed when t became a man encampment for the
Cwilan Conservation Corps. In the mid-1930s the CCC did a number of things whike
on the Island, ncluding: bulding the Parkheadquarters, erecting fire and
communication towers, bulding boat campgrounds and restoring exsting resorts that
were retained by the Park(Poirier and Taylr 2007:105-107). After the camp was

disbanded, the site became Daisy Farm campground.

The Operations and Workings of the Isk Royvak and Ohio Mning Compa ny

Reports made by the IR&O Company are scarce,andt s the personal observations
made by the peope who were living and working on the Island at that time which
prove to be the most informative. During their vst to the Island, Foster and Whitney
describe many of the mning locations with good detail, and the mines of the IR&O
Company did not escape their observations. In their 1849 report on the mmning and
geobgy of the Island, they reported that the Company had dug approximately 230
feet of shafts at five different locations. Much lke the shafts opened by the SMC,
many of the IR&O shafts were recordedas having been filed with water (Foster and
Whitney 1849:143). However, a report based on a vst to the Island made by the
assistant state geolgist Alfred Church Lane,n 1896, indicates that the Foster and
Whitney report may have been in error in ascribing particular mnes to the IR&O
Company. Lane based hs report on historical research,vsts to the Island, and
mterviews with some of the peope who had worked on the Island durng the mttal
phase of mning. Lane refers to these errors as “msprints” and chims that he had
difficulty finding some mine workings n the areas describedby Foster and Whitney

(Lane 1898:13). Foster and Whitney may have been n error for two different, but
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equally good reasons. Fistly, the Fosterand Whitney report came right off the heels
of the changes to the mineral land leasing system, which appearsto have delayed the
ablty of the IR&O Company to begin working on the Island (Karamanskiand
Zetlin 1988:59 and Jackson 1850:299). Secondly, as has been shown already n ths
chapter, there was much cooperation betweenthe different mning companies, as
labor and capital was moved betweenthe different locations based on the speculations
made by investors, geologists, and mning company executives. Both of these factors

may have helped obfuscate the true ownership of the different mming locations.

There are four mine locations that can postively be attributed to the IR&O Company
and one addtional mining effort that may have been one of the Company’s. Most of
these workings were located south of Ransom, across the body of water known as
Moskey Basin. It s possble that these different mne locatons were worked at
different times, and were not being explored simutaneously. Based on the writings of
Ruth Douglass, t s obvious that both the Epidote and the Datolite mnes were n
operation at the same tine (Root 1998:89). Karamanskiand Zetlin place the Datolite
mie i the 28" or 33™ Townships, neither of those are listed by Jackson, Foster and
Whitney or Lane as containing any of the Company’s workings (Karamanski and
Zetlin  1988:60). Although the phrase ‘Datolte Mine” never appearsin the works of
Jackson or Foster and Whitney, t s a term used frequently by Ruth Douglass and
A.C. Lane. Karamanski and Zetln place the Datolite mme about nne mies away
from Ransom, asthe crow flies. When the Lake was not frozen, C.C. Douglass and
Mark Mathews would vst the Datolite mne via Mackmaw boat. However,n the
winter Douglass was forced to snowshoe to the mine to inspect the workings there,
returning “‘so fatigued as to be hardly able to stand” (Root: 1998:89). The Datolite
mine appears to have escaped the attention of Jackson because it simply had not been
opened whenhe conducted hs mvestigation of Isle Royale, however t s also not
mentioned n the later reports of Foster and Whitney either. Consequently therr
reports lack metrics and data regarding the mne, s location, or nature of the lode
being chased there.
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Ofthe mnes actually described by Foster and Whitney, most reacheda depth of 40
feet before work was halted. Based on geological assessments,at this depth the
geological layer which composed the upper stratum that both the Datolite and Epidote
mmes rested on changed to a layer of columnar trap rock which pinched the copper
veins to unworkable widths (Lane 1898:13-15, Karamanskiand Zetlin 1988:72).
According to Lane, the veins worked by the IR&O Company dipped S.E. by S
between28 and 60 degrees, quickly dropping most of the mines under the body of
Lake Superior. The ntial veins of copper, between one and three feet wide (Foster
and Whitney 1849:143-151), that had been dscovered by Professor John Locke and
then confirmed by Leander Ransom appeared very promising, but quickly pinched

out and seemed to have required constant draning,

The Isk Roya k and Ohio Minng Compa ny Agents

The Isle Royale and Ohio Mining Company sent severaldifferent men to the Island to
serve in various supervisory roles. These men were selected for different reasons and
for different tasks, but all played an important rok n the way that the IR&O
Company developed. These men would have been selected by the Company board of
directors for their perceived talents. Some of the agents that the Company sent to the
Island are better known to history than others. Some ke the gentlemen named
“Reynolds” who was said to gone with Leander Ransom to plat out the Ransom for
the Company s never mentioned outside of a few passing remarks. A brief narrative
of the different ndivdua k who ventured out nto the wilderness on behalf of the
Company wil help place their roles, and the ambtions of the IR&O Company mnto

better historical perspective.

Leander Ransom was the first man sentto the Island by the IR&O Company tofil a
supervisory role. Leander Ransom had come to the region from Ohio, and appears to
have become increasingly mvolved with the Company’s affairs as the years
progressed. Whie Ransom s not named as any of the incorporating members of the
Company, nor on the ntial 1846 board of directors, hs signature appears along with

the tte of President on an annual report fied m 1849 by the “Isle Royale Minng
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Company” (Ransom and Mather 1849:1). It s difficult to determine which Isk
Royale Company the document & referring to. What s known & thatthe Isle Royale
and Ohio Mining Company published s charter and by-laws n 1846, whie the Isk
Royale Minng Company publshed its n 1853. Whie not every pont addressed
within a firms articles of association s kgally required, these documents do dictate
specifics regarding stock dstrbution, the ability to levy assessments,and the power
shareholders have over the company. Given that the report stated that “the actual
amount of capital which has been actually paid on capital stock of said company”
totaled $14,741 for the year 1849 (Ransom and Mather 1849:1), it seems more
probable that the company in question was the Island-based operation. Given that the
IR&O Company’s operations were in full swing at theend of 1848, t s lkely that
they werestll n business during part of 1849.

Leander Ransom’s duties on the Island seemedto have related to preparing the
Company’s locations for more ntensive explitation. Land was cleared to house the
necessarybuldings at the Ransom location, severalroads were cut across the Island,
and samples were collected from several of the more promsing locations that the
Company had acquired (Ransom 1847:4). Basedon the accounts provided by C.G.
Shaw n hs diary, composed in the summer of 1847, Ransom had brought hs famiy
to the Island and lived n the house that Ruth and C.C. Douglass later came to occupy.
Whie Leander appears as the president of the Isle Royale Minng Company in 1849,
the next publication known to exist and produced by the company, n 1852, makesno
menton of hm whatsoeverand Ists the President as Mr. Truman Smith as the

President.

Ransom was proceeded by Mr. J. H. Blake, but t s obvious from the diary of C.G.
Shaw thatboth gentlemen were in fact on the Island at the same time, asthe three

men and their famiies would take dnner together at Ransom. Whittlesey mentions

Blake in a letter sentback to investors datedthe 25" of May, 1848:

“The Ohio and Isle Royale have a furnace n course of erection, only two mies distant,
the most expensive part of which s already completed, and wil enable the energetic
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and scientific gentleman (Mr. Blake) having charge of the works to do justice

to the mineral to be smelted.”

Ignoring for the moment Whittlesey’s claim that the furnace was nearly complete
almost three months before C.C. Douglass approached Ruth with the offerhe
received to go to Isle Royale to establish a smeltng  works, hs assessment of Blake
indicates that he was most likely sent to the Island to assist the IR&O Company n
some scientific capacity, most lkely mining or engineering related. An article printed
in the July 21%, 1847, ediion of the American Railroad Journal (Figure 2.6), indicated
that anunnamed agent of the Ohio and Isle Royale Company arrived on the Island
with 50 men, a steamengne and “apparatus” for establishing a smeling works upon
the Island (American Railroad Journal 1847488). The syntax of the article s strange,
and the language makes t unclear if the 50 men all belong to the same company, or
even if the smeling works were the undertaking of one or more companies. The
article seems to indicate that t was Ransom who arrived on the Island with the
equipment, whie Whittlesey’s report seem to indicate thatt was Blake who was

responsible for seeing that these technologies were properly set up.

Figure 2.6 July 1847 articlefrom the RailroadJournal. Froma longer articlediscussing copper mining on Isle Royale.
Courtesy of the Michigan Tech Archives and Copper Country Historical Collection TN 1.M672.
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C.C. Douglass was the next agent that IR&O sent to the Island. Douglass s the IR&O
Company agent thats best known to history. Douglass was already famiar with the
Lake Superior copper region, having visited the region with hs uncle, Douglass
Houghton to conduct geological surveys (Sawyer 1911:1532). Later,he worked as
geobgst for the Lake Superior Copper Company, inspecting a number of veins they
had claimed near the Eagle River (Anonymous Author 1845:8). Douglass’ geological
knowledge and experience n the region wasmost likely what drew the attention of

the IR&O Company, who offered hm work on the Island to help run their furnace.

Ruth records that and IR&O Company Driector, Mr. Gddngs, vsted C.C. Doughass
twice to avail upon him to accept Company’s offer of employment (Root 1998:65).
They set sais for Isle Royale on the 17th of August, 1848. Douglass’ had a geological
background and hs knowledge of, and wilingness to ive in the region, would have
made him a good choice for assessing the Company’s mines, but no one has found

any evidence of formal or practical experience bulding or ruming furnaces.

The Douglass family arrived on the Island on the 30th of August, and Ruth reports
that eight days later a “corner stone” was hid for a “furnace house” (Root 1998:69). It
seems very unlikely that the entire infrastructure of the furnace wassetup n only ten
days. It would appear that the accounts of Mr. Whittlesey and the trade journals were
correct n their assessmentthat the greatest portion of the furnace had already been
completed by the tme Douglass arrived on the Island. Four days later Ruth tels us
that Douglass “has been much engaged n the smelting department”. It s apparent that
when Douglass was offered employment with the IR&O Company to “establish” a
furnace, hs jb was to be getting the furnace running, as opposed to overseeing s

construction.

After ths mitml flurry of furnace work, Douglass appears to shift hs priorities over to
inspecting the Company’s mines. Ths may have been related to Mr. Matthews,
superintendent of the very distant Datolite Mine, kaving the Island on the Algonquin
on October 19th, 1848. During ths time, Ruth only makes one more, and quite vague,

reference to what was gong on at the furnace. On December Ist, she tels readers that
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there was a lot of activity n and around the engine house, and that “smoke ascends in
thick clouds from ts chimneys and also from the coal kin at a lite distance beyond”.
The continued running of the engine, along with charcoal production seem to indicate

that the furnace may have been in blast as well

Douglass reported ever decreasing prospects from the mines that were opened by the
time he arrived on the Island (Root 1998:88). The IR& O Company opened an
addtional mmne under Douglass’ supervision, which Ruth describes as being a quarter
mies north of her house and elevated about 100 feetabove the Lake. A shaft
matching that rough description wasnoted during both the 1986 archaeological
nvestigations (Martin 1986:12) and again during the 2015 investigations.

The Isk Roya k and Ohio Minng Compa ny Leavesthe Ish nd

Douglass left Isle Royale n June of 1849 (Root 1998:113) and t appears that mining
and furnace operations were ceasedabout that time. An annual report fled by
Ransom and Mather on 29th of December, 1849, from their office n Cleveland
indicate that the Company n was stil functonng at the end of that year (Ransom and
Mather 1849:1). Ths document lsts the amount of capital raised that year at $14,741,
and Ists the debts of the Company at $0.

Based on the narrative account given by Truman Smih the Isle Royale and Ohio
Minng Company did not abandon their chims on the Island until they had acquired
new leases for land on the south side of Portage Lake, which occurred n 1852 (Smith
1853:3). However, the annual report fled by Ransom and Mather n 1849 Ists ther
company as the Isle Royale Minng Company, and not the Isle Royale and Ohio
Minng Company. Ths may indicate that between June 1849 and December 1849 the
Company may have already undergone some restructuring. The factthat the Ransom
and Mather letter was composed n Cleveland and not the Washington D.C. office
that was the headquarters of the Isle Royale Minng Company show that a total

transition had not occurred by that time.
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In hs yearly report, Truman Smith Ists C.C. Douglass as the superintendent of the
mines they had opened south of Portage Lake, whie Mather was listed as the “late
Treasurer.” It would appear that rather than a total dissolution, the Isle Royale and
Ohio Minng Company restructured, and began a relatively successfuloperation on
the Keweenaw. The Isle Royale moniker would stick, with the Company under some
variation of that name until closing after the government subsidies for copper

production ceased atthe end of the Second World War.
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Chapter3 — Archaeological Investigation

Previous Archaeological Exploration

The site of the IR&O furnace (Figure 3.1) first came under serious nvestigation n
1984 when t was visited by Michigan Technological University’s Patrick Martin
(Martin 1986:11). In 1986 the site was revisited by that year’s Archaeological
Feld School The area around the furnace was extensively mapped by members of
that field school. The arrangement of the site was described n some detail n a

technical report published mn 1986 that assessedthe archaeological potential of

several of the island’s campgrounds. Whie no excavations took place at the Daisy
Farm Campground, the report recommended excavations at the furnace site due is
“considerable potential” to offer new msights mto the early days of the Lake
Superior copper industry (Martin 1986:31).

Ths study s not the first of s kind conducted by the Michigan Technological
University Industrial Archaeology program. During 2001-2002 Gary Van Lingen
conducted archaeological explorations of the second mning camp that the
Pittsburgh and Boston Copper Harbor Mining Company (P&BCHMC) had
established at Copper Harbor, Michigan. These investigations, and subsequent
thesis publication, ncluded researchmnto amasonry structure that was suspected of
being used n some capacity asa furnace (Van Lingen 2002:5). Based on the
historical narrative of the P& BCHMC, ths structure would have been erected
sometime durng 1844-1848, making i contemporary to the operations on Isk
Royale. Ina similr situation to that faced by the Isle Royale and Ohio Mining
Company, some of the P& BCHMC’s mineral lodes were not rich enough to pay a
profit when shipped unrefined (VanLingen 2002:166). Van Lingen believes that
ths unproftabe to ship ore was la roche verte or, “green stone” n Englsh. Ths
ore woukd have been around 30% copper. The P&KBCHMC was also mining other
deposits of copper that could be shipped at a profit with lite to no refnng (Van
Lingen 2002:171).

Van Lingen describes the structure observed as being a square masonry
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foundation, with an opening on s southern face (VanLingen 2002:6). The extent
of the foundation, along with a significant portion of rubbk found to the north of
the structure, which Van Lingen refers to as “chimney fall’ and the presence of
firebrick were used to argue that bulding had served as either a smelter or as a
roasting stall. However, Van Lingen concluded that ths structure was not a
smeling furnace (Van Lingen 2002:171). The basis of ths conclusion was derived
from several nes of archaeological and historical evidence. Archaeological
mvestigations indicated there wasno evidence of slag, smeling related tools, or
processed ore. Historical mvestigations indicated the P&BCHMC dd pettion the

army tobuld a smelter, but were denied.

Exc avaton Strategy

The site was hid out n a metric grid system. A grid datum was chosen based on a

location on the site that was easily vsbe andfacedlite obstruction, the higher

elevation functoning asapoint by which the depths of all units opened could be

was hid out using magnetic north as the primary bearing. Brush and folage needed
to be clearedbefore the site could be fully assessed for excavation potential; ths

was performed on the first day of field work.

The units were dug stratigraphically. Substrata were determined to be different from
the preceding level basedon the folowing: artifact density, artifacttypes, Munsell
sol color, and soil density and texture. The levels were assigned numbers,

beginning with 1 forthe topsol and duff, based on the order m which they were
opened. The units were all hand excavated,using traditional troweling methods. Al
the soill excavatedwas screened through '4” mesh. For materials suchas slag, coal,
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and wood, large samples were collected but the entire assemblage of these was not
retained. All other artifact types were retained in their entirety. In total 12 1x1 meter
unts were excavated,all to a depth thatwas deemed satisfactory for therr

compktion based on sterile soil or the presence of ground water. Whike all the units
had an individual number based on their southeast location, groups of sequential

unts were assigned trench numbers.

Intotal five ndividua 1 trenches were opened. Across the site the terms “feature”
and “structure” were commonly used. As apomnt of clarification, a “structure”
refers toa masonry structure that was evident on the surface prior to the
excavations. For instance, Structure 1 refers tothe large, rectangular stone
foundation immedntely east of a small creekto the south of'the site. A “feature”
refers to a specific stratigraphic phenomenon. For example, Feature 1 refers toa
large nclusion of waste material ncluding coal, cinder, and ash found m Trenches
2 and 3. In addtion to traditional 1x1 meter excavation units, this project also
inclided openng 10 shovel test pits (STPs) across the site. The STPs were sunk
near the close of the project, to glean nformaton from the separate features where

excavations were not carried out.

Trench 1, consisting of unts 497N by 252E, 498N by 251E, and 499N by 251E,
was opened n order to expose the east and west sides of a porton of both
Structures 2 and 3. Ths trench facilitated the exposure of the area (approximately 1
meter wide) between these two Structures. The unique configuration of Structures 2
and 3 raised a ot of questions as to the function they served, and t was

determined that by exposing the space in between them we might better ascertain

their function and relationship to each other.

Trench2, consisting of the units 492N by 252E, 492N by 253E, and 493N by 253E,
was opened to expose Structure 1, suggested to have been a reverberatory furnace.
After exposing the Structure by clearing the brush, deadfall, and conifer duff, i
became evident that ths structure consisted of fairly straight wals on both is

eastern and westernsides. The straight edge was targeted on the western side of ths
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structure atthe pont estimated to be the foundation’s southwest corner. By
exposing ths corner and excavating down to s base, t was hoped that a good
estimate of the sze of ths structure could be ascertained. In order to capture the
corner of ths structure the trench was given a dstinctive “L” shape. The corner of

Structure 1 was successfully exposed, as was is base.

Trench3 was opence I T trrch

consists of the units 499N by 252E and 500N by 252E. These unts were opened
because the eastern excavation of Trench 2 was obstructed by a large tree, and
mformation was sought as to whathad occurred directly to the east of Structure 3.
Ths trenchalso exposed a sizeable segment of Structure 3, alowing fora good

assessmentas to its probable size across the restof the site.

Trench4 was opened n the large square depression named Structure 5. Ths trench
consists of the units 499N by 256E, 500N by 256E, and 501N by 256E. The goal
of ths trench was to cut across this large depression in a way that exposed the high
outside edge, the slope of ths wall as t descended to the bottom of the depression,
and the bottom of the depression itself. This cross section would expose all the
main features of the depression and, t was hoped, provide evidence as to the

function and construction date of ths depression.

Trench 5 was designed to expose what s believed to have been the foundation on
which the cupoh furnace stood. Ths trench consisted of the unts 502N by 247E
and 503N by 247E. The goal of ths excavation was to expose the architecture of the
foundation for both its edges and is surface. Assessingthe sze and construction
methods ofthe foundation was deemed important as it could provide evidence

relating to the sze of the blast furnace.
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Tabke 3.1 Alst of the Structures Identified at20.IR.0043

Structure 1 |Large rectangular foundation, possble site of reverberatory
furnace.

Structure 2 |{The long, short foundational wall with an “L” shape eastof
Structure 1.

Structure 3 |{The long, short and straight foundational wall directly eastof
Structure 2.

Structure 4 [The square foundation and the bottom porton of the toppled
cupol stack.

Structure 5 [The large square depression constructed of earth located
directly south of the bottom porton of the toppled cupol stack.

Structure 6 [The round stone foundation of acharcoal kin located less than
80m to the east of Structure 5.

Structure 7 |A square depression with an earthen foundation located directly
to the west of the small creek abutting the site.

Tabke 3.2 A lst of the Features Identified at 20.IR.0043

Feature 1 |Conical mass of coal clinker and ash. Trenches 1 and 3

Feature 2 |[Two wooden boards ruming parallel to each other directly on
top of asand layer. Trenches 1 and 3

Feature 3 |Fused mass of fire brick and mortar. Bottom of S00N by 252E

Feature 4 |A depression to the southwest of Structure 1
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Resutlts of the Test Pitting Operations

Due to time restraints, small test pits were deemed necessaryto augment the
mformaton gleaned by the traditional trench-style excavations. Three specific
structures/features were targeted for testpitting. These were chosenbased on a lack of
historical documentation of their functions. Structures 6 and 7 were selected for test
ptting as we desired to know their purpose but did not have the resources to open any
formal unts n them. Feature 4 was selected because of s close proximity to

Structure 1 and because it appeared to have either been incorporated as a part of this
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original structure or related to a subsequent disturbance. A total of ten test pits were
sunk during ths porton of the archaeological excavation, one n Structure 6 and two

n Structure 7 and seven n and around Feature 4.
Structure 6

Structure 6 required only one testpt to be dug. Ruth Douglass stated on the 30th of
September, 1848 that the men employed by IR&O were constructing a charcoal ki,
presumably to provide fuel for their engine, furnace, and blacksmithing works (Root
1998:73). Based on the work done by Martin n 1986, Structure 6 was presumed to be
the location of this charcoal kin. A singe test pit was dug in ||| ts
Structure, closing at a depth of 62 cm when groundwater was reached. The only
artifacts recovered from ths test pt were samples of charcoal (Figure 3.2). Two types
of charcoal were found i ths pt. There were typical pieces of charcoal that one
would expectto find in a good batch of the finished product. Ths was also
accompanied by charcoal dstingushed by anoly resin, characteristic of charcoal
produced during the fiing of a charcoal kin.

s

-
=]
3
3

Figure 3.2 Charcoal recovered from Structureé6.
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Intally recordedin the 1986 survey as being an earthen mound, clearing the area
revealed that t was round masonry structure composed of flat slabs of basalt. It was
heavily overgrown and covered n soil which was most lkely from the mound of
earth that would have been covering the smoldering coals. The kin was
approximately Smmn diameter and 30cm. n height. The stone circle was incomplete,
ast hadanopenng on s south side. It s probable that the Company had more than
one kin for charcoaling. Ruth records the first run of the furnace as occurring before
the construction of the charcoal kin, meaning that the Company would have had to

have had some fuel on hand prior.
Struc ture 7

Testpts 01-02 were dug to turn up artifacts that might provide clues as to the nature
of ths bulding Martin dentified ths structure as a “cellar hole” n 1986, and
dentified another cellar hoke a short distance away which was not re-located during
the 2015 field season (Martin 1986:13). Ruth Douglass describes several types of
buldings exsting i and around the Ransom settlement, ncluding a storehouse,
laboratory, office, blacksmith shop, and an engine house (Root 1998:68). Two test
pits were opened and, despite their large size, no artifacts were recovered. Test pit
one was 58 cmin diameter and 78 cmin depth whie testpt two was 60 cmn
diameter and 89 cm n depth. Afterhaving dug two sizeable pis with no returns, it
was decided that the testing of this structure should be aborted and that resources be
shifted to other areas of interest. The inconclusive results of ths piting prevented a

determination of the structure’s functon.
Feature 4

The remaning testpts were focusedon determining the nature of ths depression.

Only a few artifacts dagnostc of the 1840s were recovered from several of the units,
but they all also contained significant artifactdeposits dating the first half of the 20th
century (Figure 3.3). Universally, the pts dug near or n ths feature had a horzon of

ferrous artifacts, especially cans, located in the 40-60 cm range below the surface.
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Ths indicates thatths pt feature was used extensively for dumping garbage after the
furnace had been abandoned. Ths was most likely done during the Civilian
Conservation Corps eraor by early park vstors who occupied Daisy Farm. Despite
ths modern mntrusion, some diagnostic artifacts dating to the 1840s were recovered

nclided severalmachine-cut nalks and a singe piece of cream-colored ware.

Figure 3.3 Modem metalscraps and glass found during test pitting.

In test pt eight mulipke pieces of slag wererecovered, along with two pieces of
sandstone which were coated with a fused material (Figure 3.4). There are two likely
explanations forthe nature of these artifacts. Either these pieces of sandstone were
subjected to such an intense heat that they began to melt, or analready melted mass,
such as molten slag, passedover and adhered to them. Their proximity to Structure 2
lends credence to the hypothesis that ths bulding wasa furnace, because both of the
scenarios described would have required the blocks to have originally beenin close

proximity with an intense source of heat.
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Figure 3.4 Sandstone with afused material adhering to it. Recovered from Test Pit 8.

Results of the Trench Exc avations

Structure 1

Structure 1 was a large rectangular, masonry foundation which measured 2.5x7.5m at
t longest and widest. Prior to excavation ths Structure appeared to be an amorphous
mound (Figure 3.5). Structure 1 was a dry hid ashlar foundation, composed of local
stones, both naturally formed and roughly hewn. Directly to the - of the Structure
was a depression noted as Feature 4. Feature 4 appeared ntrusive and s creation
damaged aporton of the southern and westernwalls, providing an explanation for the
large amounts of rubbe present n the unts opened neart. The upper layer of Trench
2 contained a 20cm. level of rubbk identical to the slabs found on the surface (Figure
3.6), ndicating the degree of post-abandonment runation.
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Figure 3.6 Basalt slabs from the top of Structure 1.

Structure 1 was vsbk across three units. These were uns 493N by 253 E, 492N by
253E, and 492N by 252E. 493N by 253 E represented the top surface of Structure 1,

57



and was used to provide informaton about the floor area of ths structure, as the
hearth area of reverberatory furnaces have dstinct floors characterized by fused sand

on top of brick or stone. Such a floor was not recovered. The surface of the structure
that was exposed showed that ths foundation seemed to have been capped with a
layer of thn, flat basalt stones (Figure 3.7). These stones were siting directly on top
of and within a larger masonry frame cut blocks of sedimentary rock such as
conglomerate and sandstone. After ascertaining the nature of Structure 1’s surface,

attention was shifted to exposing a porton of the southern wal

Figure 3.7 The surface of Structure 1

The majorty of the artifacts were found 16-25cm deep. A wooden plank cut across
the entire unt at this depth. The plank was approximately 10 cm wide and ran almost
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parallel to the foundation (Figure 3.8). A colection of ron impkments such as
chisels, melted pieces of copper, and fragments of a crucible found at ths level
support the idea that ths was a working surface near a furnace.

=D A

5.5 2015
Level 2 T progfes

L9N-252¢6

Figure 3.8 Trench 2 Level 3 in progress. Believed to have been the exposed surface when Structure 1 was in use.
The foundation’s architecture, from surface to bottom, appears as such: a 7-10 cm

layer of basalt slabs resting on a30-40 cm layer of ashlar sedimentary blocks (Figure
3.9) ncluding  conglomerate and sandstone. Ths layer of sedimentary blocks saton

an approximately 20 cm layer consisting of large glacial boulders. That layer sat on

top of a final layer of sedimentary ashlar blocks, which n turn rested on hardpan sol
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Figure 3.9 Theupper40cm of Structure 1.

Structures 2 and 3

Structures 2 and 3 (Figure 3.10) were very siniar i design and are most likely two
constituent parts of a bulding They were dry hid ashlar foundations composed
almost entirely of roughly hewn sandstone and conglomerate. They ran parallel to
each other on a roughly east-west axis with a distance of 80cm. between them. At the
western most terminus, Structure 2 had a corner, whie Structure 3 did not, making i
likely that Structure 2 was outer architectural component and structure 3 was and

inner component.

Structure 2 (Figure 3.11) was vsbke n across two units: 497N by 251E, and 498N by
251E. Both the units opened over ths structure revealed a clear view of the top,
northern, and southern sides. The total depth of ths structure was 90cm. with a width
of 35-40cm, depending on location. Structure 3 (Figure 3.12) was vsbk across three
units: 498N by 251E, 499N by 251E, and 499N by 252E. All major characteristics of
ths structure are identical to those of Structure 2.

The area south of Structure 2 and 3 was simiar n soi and artifact composition. The
top levels of the unts opened here contained significant amounts of rubble, ndicating
that these structures were more substantial in height whenthey were first bui.

Beneath ths rubbe toos and hardware were found along with slag and fragments of

native and melted copper. However the area north of Structure 3 was different. After
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the rubbke and topsol had been removed, two pieces of wood rested on a layer of
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yelowsh sand appeared (Figure 3.13). It was concluded that ths sand was used as

the casting bed of the furnace and contained inclusions of native copper and fne ly

grained oxidized copper particles.

Figure 3.11 Structure 2.
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Structure 2 rested on a natural layer of hardpan. It could not be shown what Structure
3 restedupon since a combination of groundwater and time restraints prevented
excavations from reaching that level. Using total station measurements, the depth of
the hardpanin Trench2 was only 3 cm higher than the layer of hardpan in Trench 1,
showing a trend that the IR& O Company dug their builders’ trenches down to an
equal depth before beginning construction.

During excavations of this working surface near these structure’s (Level 4) numerous
artifacts were discovered that related to industry. A large nut, washer and rusted rivet
head were discovered, along with an intact axe-head. Simihr to Structure 1, a wooden
board was discovered atthe working surface. The one found near Structure 2
appearedto have been burnt at some pont. The presence of machine parts here
suggests one was in use here during the IR&O Company occupation. Ths machine
was probably an engine and/or boiler used to drive the blower for the furnace.

Figure 3.12 Structure 3.
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Figure 3.13 Trench 3. The lumbered wood is visible resting on top of a layer of yellowish sand.

Structure 4

Structure 4 (Figure 3.14). was a rectangular depression ringed by a ridge of sol
mound 3x7m n dimension. A singe trench, number 4, was opened on ths structure
and consisted of three units: 499N by 256E, 500N by 256E, and S0IN by 256E. The
wall porton, designated as Zone A, consisted of a fine yelowish sand believed to
have beenthe same material as that found north of Structure 3. Within ths sand slag,
native copper and a fused mass of melted copper and rock were discovered. A unique
artifact was found m Level 1 of Zone A;a 91.4g mass of copper and earthen material
was discovered. The copper was clearly liquid or semtliquid at one time, although t
s unknown if the non-metallic was a fixing agent or the earthy part of the charge
placed nto the furnace. The depression porton of ths structure was designated Zone
B and consisted of a rich, dark soil (Figure 3.15). Zone A was stopped due to a lack
of artifacts being found. After 10 cm. of sterile sol work was stopped, gving a total

of 52cm. of excavation depth.
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The artifacts recovered from Zone B included numerous metal scraps, alcoholic

drmking vessels, personal items such as a comb, and miscellaneous garbage scraps
(Figure 3.16). Whie Zone A did not have any CCC era artifacts within i, Zone B had
IR&O Company artifacts ncluding square nals and glassy slag. A curious brick was
also discovered m ths level. It appearsto be a fragment of firebrick with a thin
greenish ghze on t; furthermore, the outside edges of the brick do not appear to have
been subjected to a greatdeal of heat, but the centerof ths brick s much lighter n
color, a phenomenon of heaviy burned bricks from ths site It s probable that molten
slag passed over ths brick at some pont. Ths dense layer of modern objects also
inclided charcoal, clinker, and metal and glass objects damaged from heat. The area
where the darker soil of Zone B abutted Zone A, was where the highest density of
metal and plastic scraps were found, and the soil here had been stained orange from

rust.

Thss structure was interpreted as being createdafter the IR& O Company occupation.
Its lkely that the yellowish sand layer that composed theridge porton was nitally
distributed more evenly across the working surface of the smelter. The Civilian
Conservation Corp then dug t out, creating the depression, which they then used to
burn and discard their trash. Given that the furnace site was already littered with
industrial and architectural remains from the IR&O Company phase, t would have

made for an appropriate containment zone for the waste of the CCC.
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Figure 3.15 Structure 4 post-excavation. Zone Ais seenat thetop, ZoneB at the bottom. The area between was
stained from rust
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Figure 3.16 20th Century trash from Structure4.

Structure 5

Structure 5 (3.17) was the foundation that the cupoh furnace satupon and visbe
across two units: 502N by 247E, and 503N by 246E. Along with ascertaining the sze
of ths foundation, excavators were alsointerested in determining if any remaining
industrial hardware was stll n place. Contemporary drawings of such cupol furnaces
depict them standing on metallic or brick legs. The furnace would have been elevated
above the ground so that the bottom can be opened up, alowing the furnace to be
serviced when not in blast. 502N by 247E was opened to provide a gimpse at the
southern face of the structure.
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Structure 3.17 Structure5. Note the close proximity of this structure to the fallen cupola (right).

Digging had to be halted due to groundwater seepage, but the porton that was opened
revealed anashlar foundation, composed mostly of conglomerate and sandstone, with
smaller angular slabs of rock filling n some of the gaps. Few artifacts were found in
the excavations at Structure 5. The area was characterized by small fragments of
glassy slag, fire and redbrick, along with pieces of charcoal. It s uncertain if this
foundation was wetor dry hid, traces of what appeared to be mortar were recovered
from the dig, and adhering to some of the slabs. However, ths substance could has

have beenthe remains of a portion of the hearth termed “brasque” (Figure 3.18).
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Figure 3.18 Detail of Structure 5. Thewhite stainingis possible brasque or mortar.

Brasques acementlke substance composed of fine clay and charcoal, designed to
withstand the heat of molten copper (Van Lingen 2002:158). Whie it s nommally the
substance which makes up the hearth porton of the furnace, t canalso be usedto
patch up other parts of the furnace, restoring its abiity to retain heat. Being dissolved
and finely disseminated as ths substance was, t s difficult to tell where its origin
was. The presence of so much of ths substance ponts to potential repairs being made
to the furnace, and thus the condtion t was n. Ifbrasque was used n ths fashion
here, t indicates an understanding on behalf of the furnace operator on how to make

repairs, and that the furnace was in need of those repairs.

503N by 246E was opened to expose the surface of Structure 4, and was only dug to
a depth of severalcm. Unlke Structure 1, which appearedto have sturdy outer walks
filed with rubble, Structure 5 was composed of roughly hewn ashlar blocks
throughout. Notable differences nchide numerous pieces of both fire and redbrick
being discovered. None of the bricks appeared to be articulating with the rest of the
structure n any coherent way. The presence of firebrick 8 more readily explained
than the redbrick, but it may have been that ths ashlar foundation was topped off with

a layer of bricks to better ensure a level surface on which to mount the cupola.
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Artifact Assemblage

Figure 3.19 Toppled portionof the cupola furnace.

The most teling of the surface artifacts was the fallen furnace (Figure 3.19) and
damaged firebrick (Figure 3.20). The once round ron phting of the stackhad
warpedinto an oval shape, which best estimates put at 1.30m by .70m. The second
part of the cupoh stack was severalmeters away from the bottom porton and
appeared tonot have beenbrick lned. Ths piece was 1.65m long, but because of is
heaviy distorted shape no width could be determined. Based on the edges of the
western porton of the smaller of the two pieces of the cupol stack it appeared that
ths smaller porton had beencut away and dragged some distance before that
undertaking was aborted. Since the physical characteristics of the two pieces are
identical (thickness, spacing of the rivets, etc.) t s almost a certainty that they were
once part of the same technological system, although the absence ofa brick Inng n
the smaller porton s puzzding It s possble that the bricks contained in ths section
were removed or otherwise knocked out sometime after the site abandonment. This

would help exphin the ubiquity of these bricks around the site.
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Figure 3.20 HeavilyDamaged Firebrick recovered from withinthe cupola.

Slag was the next most obvious trace of smelting recovered. Whie a detailed
analysis of the slags, ncluding their color, texture and mass can be found n Section
IV t s important tonote n ths section that we see two major types of slag. Most
common are smooth, glassy pieces of slag which often exhibit conchoidal
fracturing. The other type of slag which was more common resembles the types of
slag recovered from a blacksmith’s forge; very porous, black and bubbly n shape.
Howevertraces of copper oxide which clng to its surface pont to is formation
during a copper melt. Intotal 136 pieces of slag were collected during the
excavations. Four fragments of a small crucible (Figure 3.21) recovered from
Trench 2 were also significant  artifacts that pointed to the copper melting which
occurred at ths site. These fragments, all found within Level 3 of the unt 492N by
253E were coated n a greenish glassy substance which penetrated deep nto therr
fabric. Though a chemical analysis of ths substance would be needed for
confirmation, ths greenish color strongly resembled oxidized copper. Using a
pottery diameter chart, t was determined that ths crucible would have been
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approximately 10cm n diameter. A crucible ths sze would not have been used to
pour the copper coming out of the furnaces for casting, but rather would most likely
have beenused to take samples of the molten product to the laboratory to have it

assayedduring the firing process.

Figure 3.21 Fragments of the crucible recovered from Trench 2.

One mteresting thing to note & that during a 1972 survey of Isle Royale’s pre-
Columbian archaeological sites, archaeologists recorded n their report that at an
unspecified location on the Daisy Farm Ste (20.IR.0043) an “unghzed miner’s
crucible” was noted. It s unknown if they retained the artifact (Cellar 1974Not

numbered).

Also recovered from ths site durng the 2015 excavations were eight pointed ron
rods, no more than 15cm i length, which the archaeologists, Blake and DePasqual,
determined to be chisels. Most chisels were recovered from Trench2. Whie such
took could conceivably be usedin mning or stone cutting, given their context it s

believed that they were for furnace operations. Aftereach blast of the furnace, and

71



gangue or slag that had soldified and adhered to thenside of the furnace would
have beenchiseled free by the laborers. All of the chisel ponts (Figure 3.22) were
found within a few centimeters m depth away from what was believed to have been
the working surface of the site at the location of what may have been the foundation
for a reverberatory furnace: Structure 1. If Structure 1 had been such a furnace then
the presence of chisels could be expected.

Figure 3.22 A square bodied steel chisel.

The twenty-eight pieces of copper recoveredcan be broken down nto three dstnct
categories: native copper within is orighal stone matrix, copper in statu nascendi,
and relatively pure copper freed from s stone matrix by meling. For a more detailed
look atthe breakdown of these copper finds by type and weight, please see Appendix
1. The copper recovered from the site occurred in three dstinct places. Trench 2 was
also the location of the flat piece of copper produced through stamping (Figure 3.23).
Trench 2 was the source of much of the melted copper, which often exhbited the
shape of small spherical droplets (Figure 3.24).
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Figure 3.23 A flatpiece ofstamped copperrecovered from Trench 2.

If Structure 1 was the foundation of a reverberatory furnace then t seems lkely that
Trench 2 was a logical areatofind copper n. Ths & because n areverberatory
furnace the rabbling and pouring of the copper matte s done along the ong side
walls. The back of the furnace s lmited n space due to the presence of the chimney,
whie the front contains the fire box and creating anopening for tapping or rabbling
would be flogical due to the rapid loss of heatths would cause. The presence of
relatively pure copper droplets along the long southern wall of ths Structure kends
credence to the theory that t may have been the foundation for a copper furnace.
Alhough copper was found i a significant quantity near Structure 1 none of it was
found at the base of the cupok furnace representedby Structure 4.
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Figure 3.24 Dropletsof copperrecovered from Trench 2.
In the area north of the short stone wall that s Structure 3 several samples of copper
oxide and sand were collected. No purer pieces of copper droplets were found here,
but along with the oxide samples a piece of native copper stll wihin s stone matrix
(Figure 3.25). It s a possibiity that the copper oxide and sand samples recovered

from ths area were the products of the casting of pig copper at the site.

The third place n which a significant amount of copper was recovered was n the
foundation wall that represented Zone A of Structure 5. It was here that a significant
piece of copper fused with gangue (91g) was recovered. Ths type of copper, clearly
fired but not fully melted, s referred to n archaeometallurgy literature as being m
statu nascendi, in Englsh, “n the process of becoming”. The presence of copper
meling artifacts such as slag and matte recovered from within the wall of the earthen
foundation raises the interesting possbility that ths structure was constructed after

copper melting had begun on site.
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Figure 3.25 Native copper, quartz, and basalt. These mayrepresent thestate in which the copperentered the
furnace.

There were just afew took that related to mining, but their presence atthe furnace s
teling Excavators discovered two pieces of octagonal dril steel (Figure 3.26), both
of which were recovered n Trench 2. A pointed steel object, about 6cm wide by 2cm
tall was also recovered. It s lkely that ths steeltrangle & the bt of a steeldrill, and
matches some of the dril steels housed n the Michigan Technological University
archaeological reference colection. Drils of ths type would have been the backbone
of the mnng industry on the shnd and the mability of the different mning
companies to procure them, either because of scarce supply Ines or their mability to
manufacture them on the shnd makes t lkely that they were sought after
commodities which would have been diligently repaired and reworkedas they broke
or wore down. In one such instance Cornelus Shaw records that he purchased the
minng took of a Mr. W. Wiliams for $17.02 in 1847 whie he was on Isle Royale
(Shaw 1847:5). Ths suggests that the scarcity of industrial took on the Island played
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arok n shaping the economic system on the Island and with the other mnng areas

opening up in the Lake Superior copper regon.

Figure 3.26 A fragmentofdrill steel recovered from Trench 2.

The mining took arriving at Isle Royale were most lkely passing through Copper
Harbor first. The IR&O Company may have been ordering took directly from Detroit
and having them shipped up to Sault Ste. Marie and across the Lake, or they may
have been phcing orders wih the Sutler’s store at Fort Wikins, which wasthe main
commercial hub for mnng goods and provsions n the Upper Peninsula at the time
(Hybels 1948:96). Ransom would have servedas the man entry port for Isle Royale
and many commercial goods arriving from the Michigan manknd or elsewhere n the
United States or British Canada would have been unloaded there.

The diary of Cornelus Shaw indicates that he went to Ransom on severaloccasions

to acquire goods that may have been delivered to the Island for hs firm or that he
may have purchased from the IR&O Company or a mercantile third party. The goods
that he was known to have acquired were: two kegs of blasting powder, one pound of
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flour, rigging and ron, letters, turnkeys (for the extraction of a sore tooth), 250 feet of
lumber, and then at a later date an unspecified amount of umber (Shaw 1847).

Another tool which may have been used in the mmning process was anoddly shaped
ron rod. Ths rod had clearly been shaped by a blacksmith. It has arectangular cross-
section, roughly .9cm by .5cm and s 52cm bong One end of t & shaped nto a spike
whie the other end has a convex bend 3cm wide by 3.8cm deep. Ths may have is
sharp spke end driven nto the wall of a mme shaftand the convex end could have

been usedto suspend a light source such as a lantern or torch.

There were also a number of took discovered that whie not directly relating to
meling or mning canoffer some clues as to what work was ke on the Island. There
are twoartifacts which are believed to have been associated with the blacksmithing

that occurred at the Ransom location.

The first of these took © a wedge-shaped object that was discovered n the excavation
of Level 4 of unt 492N by 253E (Figure 3.27). Ths object resembles a straight hardy,
a tool employed commonly by blacksmiths for the cutting of hot metals

(Watson 1977:39). Such a tool s ndspensable for a well-equipped smithy and ©
commonly employed in cutting longer pieces of metal stock mto the desired length of
the new tool which needs to be produced. For instance ths may have been the case
when on the 20th of July, 1848, when Cornelus Shaw went down to Ransom to fetch
‘riggings and ron” for the mne that he was the agent of (Shaw 1847:23).

The other object resembles the jaw porton of a tong. Ths s aslightly arched piece of
ron thats scarfed atone end and appears broken off at the other. Scarfing & the
process of upsetting a flat surface of ton or steel asto increase s surface area. Whie
ths s commonly done n forge weldng, the increased surface area adds significantly
to the grpping abllty of a pair of anvil tongs.
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Figure 3.27 Iron wedge. This may havebeen a hotcutter used by a blacksmith.

Two significant utilitarian toos were also discovered on site. An ron shovel head
was discovered durng a pedestrian survey_. Although
a tight date range cannot be ascertained the part of the shovel which holds the wooden
shaft appears to have been forge welded. Ths ponts toa date n the 19th century
rather than a 20th century date. Another tool discovered was an axe head recovered
from Level4 of unt 498N by 251E (Figure 3.28). Ths axe head appears to be of the
Ohio or Michigan type, two very simibr types. Ths s what one would expectto find
on asite n ths location atths time. Ohio was the source of the capital for the IR&O
Company, athough the Michigan type of head seems more lkely because the
transportation networks at the time were such that the goods arriving n the Lake
Superior copper region were coming from the east,arriving at Sault Ste. Marie where
they were distributed to the mning frontiers. An axe such as ths one may have been
used n the clearing of the area to provide lumber for the bulding projects, cutting
firewood, or timber for the charcoaling operation that occurred at the site. Inan
environment as heavily wooded at the mning frontiers of Lake Superior, such a tool

would have been common and nvaluabk.
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Figure 3.28 Axe headrecovered from Trench 1.
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Chapter4 - Phase Analysis of Copper Bearing Slags
Introduc tion

X-ray diffraction (XRD) relies on measuring the mntensity of scattered x-rays that
have bounced off of crystalline surfaces (Gunier 1963:3). The results of such an
analysis are an indication of the chemical phases present within a sample, and unlike
x-ray fluorescence not a direct count of the amount of those chemicals or elements
which are present. In x-ray diffraction, samples are generally powdered n order to
ensure arandom alignment of all chemical phases present in the sample. Thss
provides a high degree of standardization and repeatability n XRD research
(Weymouth 1973:341).

For the purpose of ths research, the three major types of slag found at the Daisy Farm
site were analyzed for the purpose of assessing the chemical nature of copper bearing
slags produced by industrial copper meling operations. Ths chapterwil provide
nformaton that can be used to guide future researchito the possble applications of
technologies already well employed n non-industrial archaeologies, and suggestions

for how future XRD tests with copper slags may be approached and improved.

Literature Review

Prior to destructive testing, a review of the avaiable literature regarding the use of x-
ray diffraction forthe analysis of copper bearing slags was conducted. Ths review

consisted of an extensive search through the databases of both JSTOR and Google

Scholar, as well as historical texts on the subject of copper smelting.

The desire to perform ths type of analysis was influenced by an article written by
Robert Gordon for Industrial Archaeology. In ths 2000 article, Gordon provides a
detailed overview of the waysin which industrial archaeologists interpret the data
they recover. Gordon identifies three different types of object-directed interpretation
frequently utlized by the industrial archaeologist: personalization, engineering
analysis, and archaeometry (Gordon 2000:103). When discussing the use of
archaecometry, Gordon rightfully ponts out that many techniques, which are simply
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and rapidly employed by other branches of archaeology are underutilized n industrial
archeology studies (Gordon 2000:105). As the field of industrial archaeology
expands, methods which have proven relabk n other branches of archaeology need
to be testedagainst the material record of the industrial pastto determine therr
applicability. X-ray diffraction s one of these technologies and, influenced by
Gordon, the primary goal of ths particular section s to add data about the

applicability of X-ray diffraction to the study of industrial archaeology.

The primary standard for the colection and analysis of slags from archaeological
contexts 8 Hans-Gert Bachmann’s 1982 publication The Identification of Slags From
Archaeological Sites. Ths text provided the basic foundations for the methodology
employed and described later n ths chapter. However for the purpose of this
research, Bachmann speaks litk about two important elements. Fistly, he does not
discuss the chemistry mvolved i meling native copper, only other naturally

occurring copper ores. Secondly, Bachmann only provides passing mention of copper
slag produced using more modern, ndustrialized techniques ashs focus of study
tends to be on the ancient Mediterranean world. However, Bachmann does claim that
modern copper slags are very simiar n chemical composition to their ancient counter
parts (Bachmann 1982:23). Bachmann himself provides no citations for ths chim,

but hs authority i the field indicates that looking to the analysis of ancient copper
slags would be a useful starting pont for the industrial archaeologist.

Ths should be taken as good news by the student of industrial archaeology, as the
author of ths text had a very difficult time finding any scholarly work relating to the
analysis of industrially produced copper bearing slags from an archaeological
perspective. Most of the scientific studies of mdustrally produced copper bearing
slags seem to be getting published n metallurgical journak, suchas The
Scandinavian Journal of Metallurgy and environment literature such as the journal
Resource, Conservation, and Recycling, dealng with topics such as the recovery of
metals from the slag products, or the environmental hazards posed by these slags.

Even Engbind, with ts relatively well developed approach to industrial heritage,
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tends to neglect industrial copper smeling n favor of the ron smeling industry. The
Historical Buldings and Monuments Commission for England has produced a
guideline for bestpractices for approaching archaeometallurgy, however is nine page
chapter on copper and is aloys provides a two paragraph discussion on industrial
copper smelting, focusing almost entirely on the technological process mvolved n
reverberatory copper smeling, and only a singk paragraph on the use of x-ray
diffraction n archaeometallurgy. The text that would be more relevant to the student
of industrial archaeology, Science for Historic Industries: Guidelines for the
Investigation of 17th-to 19th- Centuryspeaks tothe potential of XRD for historical
industries, but focuses mostly on approaches for pottery (Englsh Heritage 2006:12).
X-ray diffraction s commonly employed to study the glazes and clays used n the
production of pottery, both prehistorically and hstorically (Weymouth 1973:339).

The archaeological starting pont for ths study was Myer and Betancourt’s 2006
article Petrography and X-Ray Diffractionof Slag and Furnace Chimneys. Ths study
looked at slags and furnace fragments recovered from the copper smelting operations
located on Chrysokamino, Crete. The samples used were from a Bronze Age copper
production facility, but if Bachmanns to be believed the slags from Chrysokamino
could be used as a baseline for whatmight be contained within the slags recovered
from the Daisy Farm excavations n 2015. Myer and Betancourt subjected two
samples of glassy copper bearing slags to x-ray diffraction and discovered the
folowing elemental phases: Akermanite, Diopside, Delafossite, Dolomite, Augite,
Cuprite, Fayalite, and elemental ron (Myer and Betancourt 2006:292).

Scanning Methodology

The slag samples (Figure 4.1) analyzed were selected after the fieldwork had been
completed, and the finds processed i a laboratory setting. In total 20 samples were
nitally set aside for x-ray diffraction testing. The chosen samples can be found n
Appendix 2 and were classified by the folowing characteristics: mass in grams,
voume i mililiters, their color when wet as determined by a Munsell color chart, the

density of the piece n grams per mililiter, and their archaeological provenience.
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Samples were nitially selected if they provided enough mass through a singe piece
of slag. As such pieces were scarcelyrecovered during the excavations, the other
samples consisted of multipk pieces of slag thatexhbited smibhr color, mass, and

archaeological provenience.

Figure 4.1 Glassy pieces of slag recovered from Test Pit 8. These are typical ofthe slags found in all units of
excavation.

Each sample was powdered using the folowing procedure. Prior to powdering the
specific sample, the sample container was thoroughly cleaned. First sand would be
placed n the container along with steel bals, ths was then placed n a SPEX 8000
mixer mill and shaken for two minutes. The powdered sand was then removed and
the sample container was filed with ethanol and steel bals. Ths was then shaken
again for two more minutes, emptied and dried using a compressed air gun. The slag
sample was then placed i the cleaned container after being pre-crushed with a
hammer. The slag samples were shaken n the mxer mil for 10-15 minutes,
depending on their ntial density. The powdered samples were then placed in sterie
bags to hold them prior to the x-ray diffraction testing.
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The x-ray testing itself utlized a Scintag XDS 2000 powdered x-ray diffractor. Since
the use of x-ray diffraction to analyze samples of copper bearing slag from the
industrial & a fairly novel approach, Sampk 1 was selected for a trial run to ascertain
arough idea of what to expect from further testing. This trial run was performed using
the folowing parameters:5-65 Degrees with a scanrate of 2.00 degrees a minute.

Ths provided evidence that these copper bearing slags were of a highly

amorphous nature, as® typical of vitreous solids (Guinier 1963 :64-65). Sampe 1 was
then re-assessed using the folowing parameters: 15-50 Degrees at 0.5 degrees a
minute, to better assess the peaks presentin that range. The degrees for scanning were
selected based off the results of the ntial testing. Ths approach greatly enhanced
peak clarity, but could not be adopted as a means by which to approach the remaining
samples. Ths was because t was unknown 1if the other samples would produce
measurements which would be enhanced by narrowing the angles to 15-50. Therefore
t wasdecided to run three more samples at 10-70 degrees at a stepped scan rate of 1

degree a minute.

These scans showed that the data generated was quite similar, and that t was most
likely that reddish-black glassy slags were chemically homogenous. Wih this
knowledge one more, Sampk 5, wasrun at 13-70 degrees at a rate of 0.2 degrees a
second to produce a high degree of clarity which would be representative of the I0R
2.5/2 “very dusky red” slags mostly recoveredin 499N/256E.

Sampk 20 was selected as a representative of the more porous and 10Y 5/4 “fight
olve” slags recovered from 502N/256E. Ths was the final slag sample tested, as all
the major slag types were covered. Sampk 20 was run at 13-70 degrees at a rate of
0.2 degreesa second, ast would give data ranges comparable to the other samples
tested.
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Peak Identif cation Methodology

The mital output generated by the scanning were cleaned to reduce background nose
that would alow peaksto be more clearly defined. Smoothing was done with no K-
Alpha stripping, as to maximize the intensity of X-ray emssion. Smoothing the
graphs was done with the use of a boxcar curve ft with five smoothng pomnts with
the filter width setat 1.5 degrees. The peaks were determined used the Scientag
software with an EDS of 2 and a RM of 1.1.

Results

Several mineral phases could be identified n all samples scanned except for Sample
4. Sampk 4’s pattern was too amorphous to alow the software to detectany peaks

that were present in the user generated database.

The slags produced at the Isle Royale and Ohio furnace consisted primarily of
pyroxenes, which are mosilicate minerals and the major minerals n basalt rock
formations. The most common pyroxenes observed were diopside (Figure 4.2),
auguite, omohacite, and anunnamed mineral made up of sodium-calcium-chromium-
magnesium-silicate. These minerals consistently produced the highest figures of merit
n all five of the samples that had discernable peaks. None of the samples tested
showed evidence for the presence of copper oxides or ron oxides, nor were there any
detectable levels of elemental copper. However, hedenbergite was observed n
Samples 1 and 5. Hedenbergite s a calcium-iron-silicate and may have been present
n the slags at Daisy Farm as a product of the calcium rich fixing agent strippng the
ron and siica from the gangue, or as a natural product of the regions geological

formations.
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Figure 4.2 Phase analysis of Sample 1. Peak matching fordiopside shown.



Two mines operated by the Isle Royale and Ohio Minng Company were named after
specific mineral formations that were present in them: the Datolite and Epidote

Mines. The mineral formations commonly associated with particular lodes of copper
wil bepresent n the slags produced by a successful operation. Further, dentifying
nonssilica components of the slag was also deemed to be important. All samples
were run against numerous phases of both epidote and datolite. Samples 5 and 1
showed evidence of datolte (Figure 4.3). Sampk 20 showed evidence for both
datolte and epidote (Figure 4.4).
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Figure 4.3 Results fordatolite. Sample 1 (top) and 20 (bottom).

87



B 7 Search Match Results: 4 Matches ot |

Mext | Pres, 1 Superimpose Unsuperimposel Cancel]

FOM : sln/tin: Infcrd: card 8 0 name ; formnula

+0.413: 03/03: 073 : ¥3-2118: CALCIUM BORON SILICATE HYDROXIDE A DATOLITE : CABSIO40H

+0.356: 03/03: 058 72-2287 : CALCIUM BORON SILICATE HYDROXIDE / DATOLITE : CABSI040H
+0.348 : 03/03: 063 : 77-1347 : CALCIUM BORON HYDROXIDE SILICATE #DATOLITE : CAB[SI04][0H]

< | 1

"B Search Match Results: 2 Matches s,
Mext | Prew i Superimpose Unsupelimpose' Cancelj
FOM : zlnftln: kbderd: card B 0 name : farmula

ALCIUR IRON ALUMINUM SILICATE HYDROXIDE / EPIDOTE : CAZ FE A

I /[ 0 H
+0.238: El4.f'E|B 0?3 - 741733 : CALCIUM IRON ALUMINOM SILICATE HYDROXIDE / EPIDOTE : CA2 FE AL2 513 D12 [ OH)

Figure 4.4 Matches fordatolite(top) and epidote (bottom). From Sample 20.

Core lusions

The results of the tests that were run appear n Appendix 3. These results show the
high signal to nose ratio of the copper slags recovered from the excavation at Daisy
Farm. The amorphous nature of these vitreous bodies requires a very lengthy scan in
order to reduce background noise. It s therefore recommended that industrial
archaeologists be preparedto accommodate these extended scan times nto therr

researchplans.

A probable explanation can be made based on the presence of mineral phases of the
slags associated with the basalt bodes the IR&O Company was mmning and a lack of
phases indicative of trapped copper, along with the archaeological and historical
evidence considered. The presence of datolte and epidote n the slags may also pomnt
to a connection betweenthe slags and the location that the minerals to be melted

came from. Its logical to assume that as the prospects of the mnes decreased,so did
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the copper content of the mineral comng out of the mines, thus kading to furnace
charges with increasingly lower percentages of copper, which may exphin the
sufficient crystalization of the pyroxenes, but a lack of sufficient crystalization n
either copper oxides or elemental copper. Further, these lower grade charges could
have easily had much of the copper separated out wihout yelding a pure copper, as
some minerals presentin the basalt formations such as quartz and ron mek at
significantly higher temperatures than copper, which would have trapped them i the
resulting matte. Such a scenario could have easily produced the copper matte
recovered from Trench 4. There s lite doubt thattrapped copper remains i the slag,
however not enough remains to provide a significant crystalline structure that can be
easily detected against the background nose of all the other phases present.

The industrial archaeologist should also be aware ofthe technological processes that
were usedin the tapping and disposal of the slags. The slags recovered from this
excavation showed that sand particles frequently adhered to the tapped slag and t ®
likely that the slag wastapped nto a sand bed or directly onto exposed earth. In
instances such as these, the phase compositions of the sand and soil inclusions wil
obscure data that provide evidence for the nature of the reactions that occurred within
the furnace. Ths s particular true when the sand or soil contains a high degree of
siica, which s also commonly found in the slag itself. Given the nature of slag
samples recovered, which were of ow volume, t was dificult to select samples
based on their level of exposure to the tapping floor. The IR&O Company ran a
modest operation, which likely lasted less than a whole year. The industrial
archaeologist who has access to large heaps of slag such as those found n Butte,
Montana or Hancock, Michigan should seek out samples so that the portons selected
for powdering were only exposed to the atmosphere or tapping surface fora short

amount of time. This wil help mnimize background nose durng XRD analysis.

Knowledge of the mineral bodies being mned & also of great importance. Much
more historical literature exists regarding the smeling of non-native coppers, which

canprovide very detailed nformaton on slag compostions during the various stages
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of smelting copper sulfides or copper pyrites. When assessing slags produced from
the melting of native copper ores the associated geoogy of the mineral deposits are
important to understand. Minerals commonly associated with native copper veins,
such as epidote and datolite, are readily detectable the slags produced during native
copper melting. However, eachmne present n a region may have different
secondary minerals present in their lodes, or in different quantities. In cases where
there are only a handful of businesses smeling, but numerous firms mnng, it could
be possble to differentiate which slags were the product of specific mines, given
sufficient knowledge of local mne geologies. Having access to records from driling

samples would be an asset to such research.

Taking the results from ths test and comparing them to the observations made by
Myer and Betancourtcan alow for an assessment of Bachman’s statements that
modern copper slags closely resemble their prehistoric counter parts. Of the thirteen
different minerals and elements listed by Myer and Betancourt n their 2006 paper,
only four were found to be present in the slags at Daisy Farm: diopside, delafossite,
augite and hedenbergite. However diopside and augite were the mineral phases that
exhbited the highest degree of crystalization and were therefore the most readily

apparent in the scans.

Fnally t s recommended the industrial archaeologist startwith a very robust lst of
possble phases, derived from geological knowledge and nformaton derived from the
types of elements and minerals present during the smeling processes employed. It s
ideal to cast the net of possibe phases as wide as t can be cast, thus ensuring that

nothing & missed, or no peaks are mistakenly assumed to belong to specific phases.
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Chapter5 - Reconstructing the Operation of the Furnace
Evide nce for the Bh st Furnace

Archaeology clearly points to the use of a cupola blast furnace. The presence of the
toppled cupok stack Ined with damaged firebrick, and the ubiquitous presence of
slag n all the archaeological unis opened, and a tuyere found nearthe cupok (Figure
5.1) indicates that there was a cupoh present that did go nto operation.

Figure 5.1 A tuyererecovered nearthe foundation for thecupola.

Evide nce for and Agamnst a Reverberatory Furnace

Based on historical accounts, the sze of the furnace thatmay have beenpresent at the
IR&O furnace can be roughly estimated. Hofman provides a sketchof the changes n
reverberatory furnace design and sze durng the 19th century (Figure 5.2). However
t s known that significant variation did exist within these furnace types (Wilies
1991:104). Unfortunately Hofman does not provide dimensions for the wals of the
hearth or fire box, only dimensions of the internal areas of those two segments. The
reverberatory furnaces prior to 1850 had, at their widest ponts, dimensions of 4’ x 4
for their fire-boxes and 8’ x 11”7 feetto 9’ x 12° 4”’ for the hearth areas (Hofman
1914:237).
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Figure 5.2. Development of reverberatory furnacesin the 19th century. From Hofman 1914:237.
These measurements dictate that the amount of surface area required for the
construction of a reverberatory furnace during the 1840s to have been, at a minimum
88’-111" square feet. Addtional square footage would have been needed for the walks
and reverberatory Inings. Whie Hofman does not indicate the dimensions of the
wals n hs diagrams, t could be assumed the wals are drawn to scale to the hearth
area. If ths were so, anadditional 64’ square feet would have been appropriate,
raising the total surface area to 152°—175° square feet. The archaeologists
participating n the 2015 excavations measuredthe dimensions of Structure 1 as
2.5x7.5m squared, or 201” squared. This calculation assumes that the south-west
corner of Structure 1 was removed sometime after the year 1848 and not part of is
nital construction. If the foundations were designed with ths section not present,
then the north-west corner may have been the foundation on which the chimney
stood. The shape of ths north-west corner would have been appropriate, given that
square chimneys were preferredin the construction of smaller reverberatory furnaces,
as they were erected quicker and were more economical for lower chimney heights
than circular ones (Howe 1885:37). Under ths configuration, the area avaiable
would have been 161 squared. Ths places the surface area of Structure 1 well within
the reasonable Imits of mid-18th century reverberatory furnace.

Despite the total surface area of the foundation faling within acceptable parameters,
one addtional pont regarding required surface area needs to be addressed. Asthe
technological process of reverberatory smeling progresses advanced, the ratio of
furnace width to length shrunk dramatically. In 1800 the length s only 137% greater
than the width, however, n 1911 ths increases to 636% (Hofman 1914:237). The
earlier the furnace is, the more square s construction, and Structure 1 § very

rectangular in shape, with the length being 240% greater than the width, which, based
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on Hofman’s diagrams s more simibar to a furnace from 1900 than 1848. Gien the
maximum width of Structure 1 at 8’2’” Hofman’s diagrams showing approximately 4’
widths for the wals i 1848 & not compatible with Structure 1. However, the north
side of Structure 1 was not excavatedand t s possble that the original plan of the
foundation had a larger width, akthough the presence of artifacts found along the
south wall seems to suggest ths as unlkely.

Most of the supporting Ines of evidence for Structure 1 being a reverberatory furnace
comes from the artifacts found directly adjacent to t. There s also artifactual evidence
that casts serious doubts that Structure 1 was a reverberatory furnace,

notably the presence of significant amounts of clear window glass at the same level of
excavation believed to have beenthe working surface (Level4). There s absolutely

no reasonwhy a furnace of ths nature would needglass windows, let alone windows
so thin and fragile. If Structure 1 was the foundation of a bulding mn which work was
taking place m, suchas anengne house or smithy, then windows would most

certainly have beenappropriate. Addtionally, there was no archaeological evidence

of the type floor Ining that would have been employed n a reverberatory furnace.
These floors were made up of several layers of fused sand and small amounts of
copper. The surface of Structure 1 was completely bare of anything that resembled

ths material.

It should be noted that also that the operation of a reverberatory furnace, n contrast to
a blast furnace,requires many more workers with very specialized skiks (VanLingen
2002:157). A reverberatory furnace also requires a significant investment of capital
and tine before t can be properly put nto blast, and significant reconstruction after
eachblast has been completed, which requires ready access to firebrick (Van Lingen
2002:158). The need for more workers, with specialized skils, a very large
nvestments of capital, and ready access to firebrick makes the prospect of a
reverberatory furnace on Isle Royale atths time unlikely. If one wasattempted it

would have been a significant drain on the Company’s resources.
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Since the nature of the IR&O Company furnace operations s not described in specific
detail by any known source, there s no direct historical evidence for the presence of

either a cupol or a reverberatory furnace.

Reverberatory furnace melting at Daisy Farmlacks the overwhelming archaeological
evidence that blast furnace possesses. Stil, an argument canbe made for ts presence.
The dimensions of the foundation are reasonable for one. The presence of melted
copper, a crucible, and what appears to be chisels (see Chapter 3) n and around the
area where workmen would have been skimming, tapping and otherwise accessing
the mterior of the furnace also provides a degree of evidence. Also, the historical

record indicates that “loads” of bricks were pilfered from the furnace n 1871 (see

Chapter 2).

The extent of brickwork at Daisy Farm remains enigmatic. The lack of brick
buldings mn Ruth’s description of Ransom could be explained by the lkelihood that
the furnace operations were housed under the same roof as the engine, boier, and
cupola. It s also quite lkely that only small portions, such as chimneys of specific
buildings, were composed of brick. It s also possible that she may not have
considered the reverberatory furnace as a separate entity. Ths hypothesis s
challenged by her entry in which she describes the hyng of a corner stone for a
“furnace house”. Given the nne day window between the hyng of the stone and the

first run of the furnace,i s unlikely thatan entire stone furnace was constructed.

The stone was most likely hid for either a larger casting shed or other structure to
protect the cupol furnace, or as part of the foundation forthe reverberatory furnace.
Structure 1, given the artifacts present, is close proximity to the furnace,and the
historical record may have been for the laboratory of the IR&O Company. The
establishment of a reverberatory furnace after the arrival of Douglass would lay to
rest a significant inconsistency i the historical record. It woud exphin why
Douglass was sentto Isle Royale to establish a furnace,despite mulipke accounts
ndicating that the smelter was mostly completed by the time of hs arrval
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A Direct Compa rson of Bh st and Reverberatory Smelt ing

In 1885 Henry M. Howe authored a text sokly dedicated to a discussion of copper
smelting (Howe 1885). In t Howe listed the different advantages that both
reverberatory and cupolh furnaces conferredto a smeling operation. The knowlkdge
that Howe possessedin the 1880s was part of an intellectual legacy which had been
bulding mn the United States for some time. The table below presents an temized list
of these advantages and indicates which would have been applicable for the melting

of copper lodes from Isle Royale.

Tabke 5.1 Advantages of each furnace. From Howe 1885

Cupola  Furnace Reverberatory
Highly ferruginous ores. X Highly Siiceous ores. X
Anthracite or charcoal s X Bituminous coal or wood s X
readily available. readily available.
Oxidized ores. Unpredictable ore composition.
Low grade native copper. Refining rich native copper. X
Where clean slags are a X When copper rich slags can be
necessity. offsetby with richer ore

bodies.

It s possible, and was the case on Isle Royale, for the mineral body to be both
ferruginous and siliceous. Also, Isle Royale would have provided ready access to both
wood and charcoal, but these two fuel sources are set apart by Howe for a very good
reason. Inthe case of the reverberatory furnace, the fuel source s virtually non-
consequential, as there s lite contact betweenthe fuel and the mineral body, greatly
reducing any contamination. Further, the molten copper, on account of is weight, &
protected by a layer of molten slag, further msulting i from contamination. With the
cupoh furnace the fuel s mxed mn directly with the mineral body as a part of creating

the charge. Coke and charcoal are fuel sources that have been specifically refined to
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remove impurities that taint the copper. Asa rule, cupolas need a cleaner fuel source,

whie reverberatory furnaces can use almost anything for fuel (Howe 1885:103).

The Fuek Emplove d

Evidence was recoveredindicating the presence of both charcoal and anthracite. The
anthracite was discovered only on the surface of the site, ndicating thatt was most
likely from the Cwillian Conservation Corp era backsmithing or camp heating. The
strong historical and archaeological evidence for the use of charcoalat the site, and
the ampk stands of trees provide a very clear image of the fuel sources employed at
the furnace. Charcoalproduction would have been of central importance to running
the copper furnace and s suitabke for both reverberatory and blast furnace copper
production. Wood works as an acceptable fuel for reverberatory furnaces, but not for
blast furnace smelting. The boier for the steam engne would have been heated by
buming wood, as ths would have beenthe cheapestsutabk source of fuel

The Engine

Ruth Douglass clearly indicates that an engne house was present, and the 1847

edition of the American Railroad Gazette nforms us that the agent of the Isle Royale
and Ohio Minng Company, most lkely Leander Ransom, was sent to the Island with
a steamengne (American Railroad Journal 1847488). Since American
manufacturers of steam engines had, by the 1830s, already developed to the pomnt
where they were able to offer exports of stationary steam engines for foreign markets
(Pursell 1969:105) t & not unlkely that the IR&O Company could have purchased a
small stationary steam engne at an American center of industry and brought t to the
Island.

Where ths apparatus would have been located on the site s enigmatic. Since the type
of steamengne employed by the IR&O Company s unknown, making it difficult to
tell how t would have articulated with the restof the structures. However, given

contemporary trends n American stationary steam engines at ths time, t s probable
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that ths was a horizontal expansive engine, demonstrated n Figure 5.3 (Pursell
1969:117).

Such anengne would have required a long, narrow foundation for mounting, as well
asapt to alowing a sufficiently large enough wheel pt for the flywheel to move
freely. A second narrow, but not as long foundation would be neededto support the
flywheel on the opposite side of the wheel pt.

Its possble that ths was the function of Structures 2 and 3. The man porton of the
engine could have sat on Structure 2 or 3. The deep pt betweenthe two would have
facilitated room for the moton of a flywheel. The other side that did not serve as the
primary mount may have functioned as a support for that flywheel. The length to
width ratio of the foundation wals represented by Structures 2 and 3 shows they are
much longer than they are wide, as & typical for the mounts of horizontal engines.
Such an example & illustrated n Figure 5.4. The largest porton of the engne system
would have been the boier. Ths boler may have stood on top of Structure 1, as the
large foundation would have easily supported one. From there steam would have been
directed to the engne atop Structures 2 and 3. With such a large amount of water so
close by, ths boler would not have neededto recycle the steam.

Figure 5.3 Two examples of ahorizontally mounted steamengine. Notethe two wallsneededto support the
flywheel andengine, and the person for scale. From Cope 2006:84.
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Construc tion

In hs 1907 treatise on copper smeling, Dr. Edward Dyer Peters includes an entire
chapter of the principks of furnace buldings, which contans many core ekments
that would have been applcable n 1848. Assessing Peters’ description of the

foundations needed for both reverberatory and blast furnaces and making connections
to the archaeological data collected wil help increase our understanding of the way n

which the smelter operated.

PetersIsts five essential items required for the construction of furnaces, both blast
and reverberatory: mortar, stone, fire-brick, redbrick and ironwork (Peters 1907:499).
All five of these materials were recovered during the excavations. Essential to proper
construction of a furnace s the foundations that they sit upon. The critical importance
of the foundation & in part due to the factthat they have to be constructed onsite, and
cannot be mass manufactured to specific measure as the other parts of a furnace can
(Peters 1907:495). Fortunately, among the most significant remains of the IR&O

Company’s furnace were the foundations.

Peters indicated that furnace foundations should reston a “unform, compact, solid
material that wil not yeld to the weight” (Peters 1907:497). Structures 1, 2 and 3 all
rested on a natural layer of hardpan which clearly met this description. In fact Peters
Ists hardpan as the ideal surface upon which to construct a furnace (Peters 1907:497).
Structure 5, the cupoh  foundation, could not be excavated to natural hardpan because
of ground water penetration, but t seems probable that & would have been hid down
to the same depth asthe other structures present. A major difference between the
foundation construction listed by Peters and the structures observed through
archaeological excavation was that if Structure 1 was the foundation for a
reverberatory furnace, t 5 exceedingly large (Peters 1907:495). Reverberatory
furnaces are flat, wide structures and as such would have had their mass spread out
over a much wider area. A conservative estimate of the Structure 1’s volume was
calculated at 22.5 cubic meters. It s possble that the greatheight of the foundation

was a result of it needing to both rest on hardpan and be sufficiently raised asto have
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the rabbling windows at level with the restof the work environment. It may also have
been desirable to elevate the furnace to a significant height as to accommodate the

fire-box and ash-pit.

Structure 2 possesses a well-defined corner and continues north a ways after tuming,
which if extrapolated on, could be drawn to look lke a foundation wall that would
have enclosed both the cupola and the bed of casting sand. Structure 2 can be seen as
the foundation fora casting shed. Casting sheds are required to protect the molten
charge of ablast furnace from the elements, particularly water (Council,

Honkerkamp, and Wil 199220-21). Buried stone wasnot revealed durng probing of
the sol n the areas where the wall should have continued. Thus, further trench
excavations will be the primary way to confirm the existence of more wall It & also
possble that the event which created Structure 4 may have obliterated the eastern
porton of the wall which would have given Structure 2 a “U” shape. If Structure 2
was the foundation of a casting shed, the rok of Structure 3 becomes much less
apparent. Having another wall immedately one meter mside the foundation wall of
the casting shed seems odd because there s lite that ths space could be used for,
other than the previously described arrangement of a horizontal engine. It s possblke
that ths space was used for storage, and supplies were moved from ths area up to the
feed floor. A wooden floor and stone wals may have been used to keep moisture
away from the charge components, which all appear present n the archaeological
record. Structure 2 being an outer wall does not elminate the possbility that the
space between them was a wheel pt (Figure 5.4).

Why was the Furnace Operation Unsuccessful?

The construction design of a brick lning, and an ron rich mineral body seems to have
set the stage for failure at the IR&O Company furnace as the slag produced would
have had a highly corrosive effect on the firebrick. Howe recommends that brick-

lined blast furnacesnot be used in remote places. When operated in established
centers of industry, the fire bricks can be replaced cheaply and the fuel savings

generally offsetthe need to replace the nng more frequently. However, the fuel
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savings a brick-ned cupoh conferss greatly off set by the high costs of shipping
firebrick to remote locatons (Howe 1885:88-89) such as the entirety of the Lake
Superior after ts opening to mining

Figure 5.4 A view showing the way inwhich Structures 2 and 3 relate to each other spatially.

It becomes quite clear, when assessing the disadvantages of a brick ned cupol for
working copper, that erecting one n a location as remote as Isle Royale was not
something which should have been attempted. It seems probable that when shipping
opened across the lake in the spring of 1849, the several blasts which had been run
damaged the furnace to the pomt where t needed to be relined, a significant
investment of capital considering the poor qualty of copper produced, and the
unfavorable prospects of the IR&O Company mines. It was most lkely then that the

Company ceased operations at their furnace.
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Chapter6 - Conclusions
Ths thesis was an attempt to blend archaeological evidence, historical researchand

data from hard science to produce a phusible narrative of the Isle Royale and Ohio
Mining Company Copper furnace. Many other aspects ofthe Company were touched
on, nchiding s key figures, the nature of ts mines, ts founding, and utimately is
demise. The nature of life and labor was also touched upon, and the remote setting in
which these events took place was unusual, even when compared to other American

frontier stories.

Ths thesis began with an mtroduction n which three questions were asked. Whie the
answers to all of them canbe found throughout the body of the text, t s worth

revsting each to discuss what was learned durng the course of ths researchprogram.

Whatwas the layout, design and technological operationofthe IR& O furnace?

The operation was a combination of at least three different machines, and possbly a
reverberatory furnace. Historical evidence clearly indicates that a steam engne was
present, which given contemporary trends in stationary engne construction at the
time was small and either a horizontal expansion engine or a vertical expansion
engine (Pursell 1969:117). The most likely mounting spot for a horizontal engne
would have been on Structures 2 and 3, given that the gap betweenthe two would

have provided significant space for the free movement of a fly wheel.

The remains of the cupoh furnace at Daisy Farm represent a somewhat enigmatic
technological system. Neither Peters, Howe nor Hofman ever discuss the use of
cylindrical, brick lned, won plated furnaces for the smelting of copper. The way these
authors present t, the leap s made from large pyramidal blast furnaces constructed of

stone, brick, and mnimal won fitings directly to brick-less water jacketed blast
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furnaces. Considering that water-jacketedblast furnaces were not invented until the
mid-1860s and that the cupoh found at Daisy Farm so closely resembles an ron-shell
furnace for ron smeling, thatt s possibe thatthe IR&O Company purchased a
mostly pre-fabricated ron furnace and attempted to employ 1t for melting copper.

Gwven that coppermelts at a significantly lower temperature than ron, quartz and
most pyroxenes, employing anion smelter tomet coppermay have seemed logical
However,n ron smeling the oxygen of the charge s dminished by converting t nto
carbon dioxide (Council, Honerkamp, and Wil 1992:36). Preventing and breaking
down iron-oxides ® an integral process of ron smelting, which also eases

the burden on the fire-bricks. A lack of knowledge of the chemistry of the Isle Royale
mineral lodes, and the actual chemistry nvolved n smeling copper and ron may
have hindered the ability of the IR&O Company to choose a proper type of furnace.
The furnace most lkely failed due to the corrosive effects of the ron-oxide
(specifically magnetite) present mineral being used (Huber 1975:10). The

unrelability of shipping on the Lake would have made relning the cupol

prohbitive Iy expensive, and gven the short window of operation, t may never have
been relined, and was simply abandoned when the company determined they could

not work the copper profiably.

Given the clustered nature of the architecture that remained on site, and Ruth’s
description of the engne house, with s multiple chimneys, the entire operation was
most lkely housed within a single contiguous structure, as opposed to separate
buildings. The engne could have been powered by any of the three types of fuel
found on site dung the excavations: wood, charcoal or anthracite. Wood and
charcoal could be readily obtained on the Island and are the most logical options for
the fuelused here. Ths engne would have provided the power to run a mechanically
driven blower, located not far from the furnace. Being the mid-1840s, ths device was
most lkely a postive pressure blower, often called a fanblower. If the tuyeres
became too clogged due to the buldup of hardened slag, the significant backup of ar
pressure could cause these blowers to explode (Peters 1887:256). These types of
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cupolr furnaces could be run n acontinual blast for weeks at a time, and longer blast
durations were preferredsince routne expansion and retraction of the furnace wasa
major cause of furnace collapse. Peters claimed that brick lined blast furnaces could
produce a continuous stream of molten copper given a sufficient presence of copper

n the charge (Peters 1887: 217).

Charcoal was manufactured close by, and could be relably produced by the Isk
Royale and Ohio Minng Company, who probably employed numerous men for
timber cutting, transport and charcoaling. Whie anthracite may have been used at the
IR&O Company furnace, the cost and unrelability of shipping acrossthe Lake during
the 1840s means t would have been usedsparingly. The Company may have shipped
a quantity up with them, to have an adequate fuel source on hand untl they buit up
their charcoalreserves. Anthracite found here was lkely used by the blacksmiths of
the Cvilian Conservation Corps.

As the furnace Inng began to breakdown, the ablity of the furnace to hold heat
would have been negatively impacted. As ths occurred, the copper matte produced in
the furnace would have had increasingly greater volumes of non-copper minerals
being incorporated nto . That, coupled with the increasingly lower grades of
mineral n the charge would have significantly impacted the copper content of the
final product, and may have produced the ‘badly smelted” copper of which the
Sskowit Minng Company complained about.

How does this site fit into the historical narrative of America’s first copper region

and American copper smelting?

In the early years of Lake Superior copper mning, Isle Royale clearly capturedthe
interests of men of business and industry, and significant work was undertaken on the
Island. Companies such as the Isle Royale and Ohio, the Sskowit Mming Company,
and the Isle Royale Union Company sank significant amounts of capital nto ther
ventures n their attempts to turn a profit. The rok of the Isle Royale and Ohio

Minng Company s one of central importance to ths story, as t represents an early
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attempt to bring all the technological operation neededto produce market grade

copper to the Lake Superior region.

The early mmning on the Island s similar to that elsewhere n ths region and despite
producing no firms with staying power, Isle Royale should be placed alongside the
mainknd n the historical narrative of the region. Isolation, experimentation,
uncertainty were the hallmarks of Michigan copper mning n ths era. Successfully
adapting exsting knowledge and skik to the new lodes of copper n Michigan copper
would make ths region a proving ground for American ingenuity. The Island’s mines
were a first step forwardin ths adaptation, and men ke Douglass and Matthews took
with them what they learned back to the manknd.

Perhaps the largest difference between the historical narrative of the Island and the
manknd comes from the slight delay n the official openng of exploration on Isk
Royale. The confusion, miscommunication, and deceit surrounding the country’s
acqustion of Isle Royale s mformative of the waysin which America advanced is
border westward. Copper mning on Isle Royale has come and gone, but the Ojbwe
retain a close bond with the Island and actas strong advocates for is preservation and

study.

The agents sent to oversee the Company’s operations were selected because they
were men of scientific merit, or directly mvolved with the financing of the Company.
Being the largest Island n the largest of the Great Lakes, Isle Royale attracted the
attention of many scientific men, who came looking for knowledge or wealth. It also
appears that the later opening up of the Island may have prevented significant
dishonest speculation on the Island, as many of the firms established on the Island
worked after the royalty system had been abandoned. This change would have hit
companies with numerous claims, like the IR&O Company, harder than smaller firms
as the royalty systemallowed for bots of land to be held cheaply aslong as mning
remained mnimal Regardless, history shows the continued commitment to the

Island, and nine three mie square chims that the Company held.
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The Ransom location represented a different approach by the IR&O Company. This
place was a small hub, dedicated to the essentials of a successful mnng operation.
The IR&O Company never got far past the prospecting phase. Having Ransom as a
hub for mnng activities would have provided a degree of stability for the Company
as they moved around the Island, looking for a lode that could turn a profit. Ransom
also actedas a small port-of-call and the primary reason for its location was the
natural harbor t saton. Larger firms like the IR&O and SMC had their own docks.
Smaler ventures were using the infrastructure of these bigger firms for their coming
and gong and as relable places to pick up supplies that had been dropped off for

them.

What can we learn by performing a phase analysis of copper bearing slags fromthe

industrialera?

The slags recovered from Daisy Farm site contained pyroxenes associated with the
basalt rock and other silicates associated with the native copper deposits present on
the Island, such as datolte and epidote. The slags that were tested showed no strong
evidence of trapped copper. Ths seems to indicate that the smelting was rather
successful. However the historical chims made about the operation indicate that the
quality of copper which was produced there dd not meet expectations. Given the
archaeological discovery of clean copper slags and melted copper with significant
non-metallic  components, t would appearthat whie the company was able to remove
the copper from their charges. However much of the non-metallic portions of the
charge could not be removed. It s Ikely that whie the furnace was stil able to reach
temperatures high enough to liquefy the copper (1048 centigrade) the mability of the
furnace to also fully Iquefy the remainder of the chargelead to the poor qualty of the
finished product. The molten copperwould have carried semtliquid portons of the
charge with t as t was tapped out of the furnace, producing a product that would

have been considered badly smelted.

There are things that an industrial archaeologist needs to be aware of prior to

preforming a phase analysis of copper bearing slags. Frstly, ahigh signal to nose

105



ration exhbited by the slags at Daisy Farm were possbly due n part to the sand
which adhered to the slag as t was tapped from the furnace and onto a sand bed. It s
probable that the signal to nose ration canbe reducedif the slags that are collected
had lite or no exposure to the material m which they were cast. The minerals from
the sand and earth thatadhere to tapped slags may contain numerous crystalline
phases that are qute different from those contained in the slagitself. Slags cast nto
ladles or granulated nto waterwil most kely provide a clearlook at the
composition of the slag than those cast directly onto sand.

An archaeologist should also compik anextensive Ist of the probable phases which
may be present, using both contemporary geological knowledge and observations
made about smeling the various ores of copper. In ths research phases of siver and
suphur were tested against the data: suphur becauset would have been present if
coal wasused i the furnaces, and siver because t was known hstorically that the
Sskowit Minng Company was recovering siver from one of their mnes (Whittlesey
1848:2). Neither one of these were detected, but nevertheless they could not have been
fully ruled out without the results of the XRD scan. With ths largest st n hand,

the archaeologist has a better chance of finding the phases which are present in the
slag than they otherwise would by comparing their peaks to lengthy lbraries of peaks.

Recommendations for furtherresearch:

If more excavations were to be carried out m or around the site of the furnace, several
areas of interest should be investigated. The parallel arrangement and close proximity
of Structures 2 and 3 should be more closely evaluated. In particular the corner of
Structure 3 vsbk to the south-west of the cupola should be excavated. Whie
excavations at Structure 1 yelded many nformative artifacts as to what was occurring
at the site, t & the way in which the structures presentarticulate with each

other that remains the least understood aspectof the site. Therefore t s recommended

that the structures themselves be more thoroughly examined.
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Particular attention should be paid to the charcoal kin and adjacent depressions, as
many of the depressions noted durmg the 1986 and 2015 stil have an unknown
function. Its also likely that the Company had more than one kilh, as fuel wason
hand prior to the construction of ths one. Addtional kins should be sought out using

pedestrian survey.

Ideally, further investigations should be made i the area to the west of the 2015
excavation site, as addtional structures associated with the furnace or engne house
maybe present there. However, t shoud be advised that ths area s rather swampy
durng the late spring and early summer, and t would be more advisable to conduct
any archaeological research there durng a drier time of year.

In regards to the slag analysis, the samples already collected and powdered should be
sufficient for anyone looking to perform anymore XRD testing. It would be advised
that long duration scansbe made, n the order of 16 hours or longer. Scans of ths
length should provide sufficiently clean data for abetter ook at phases suspected to
be present, such as copper or cuprite, which are masked by the high signal to nose

ratio.

Myer and Betancourt looked at both slags and furnace chimneys. This report only
looked atslags, but t s highly recommended that future work also nclude a XRD
study of the recovered furnace Ining Ths lnng would not have been contaminated
by foreign mineral particles such as casting sands that may have had influence on
some of the currently powdered samples. Identifying the materials which adheredto
the firebrick would also help flesh out how the furnace damage observed reflected on
the overall state of ts use-life. Based on geological knowledge and contemporary
wriing about copper smelting, ths work was done under the impression that the ron
content of the mineral body would have damaged the furnace ning, lkading to
accelerateddamage. Testing the Inng using XRD wil provided a direct ne of

evidence for the presence of ron n the mineral worked.
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Appendix II: Slag Samples

Mass Volume Density
Sample # (8) (ml) Color (wet) (g/ml) Provenience
Sample
#01 28.3 10 | 5GY 3/2 "very dark grayishgreen" 2.83 | Surface
Sample
#02 27.6 12.5 | 5GY 3/2"very dark grayishgreen" 2.2 | Surface
Sample
#03 36.1 19 | 10R 3/3"dusky red" 1.9 | 499N/256E L2 ZA
Sample
#04 23.1 8 | 10R2.5/2"very dusky red" 2.88 | 499N/256E L2 ZA
Sample
HO5 27.5 5 | 10R 3/3"dusky red" 5.5 | 499N/256E L2 ZA
Sample
#06 28.2 6 | 10R 2.5/1"reddish black" 47 | Trench 22
Sample
#07 23 6 | 10Y 4/4"dark olive" 3.8 | 502N/247EL2
Sample
#08 24.6 10 | 10R 2.5/1"reddish black" 2.46 | 499N/256E L2 ZA
Sample
#09 22.1 8 | 7.5R3/6"dark red" 2.7 | 499N/256E L2 ZA
Sample
#10 21.8 8 | 5GY 3/2"very dark grayishgreen" 2.7 | Surface
Sample
#11 20.2 9 | 10R 3/1"dark reddish gray" 2.24 | Surface
Sample
#12 15.5 10 | 10R 3/1"dark reddish gray" 1.55 | 501N/256E L3 ZB
Sample
#13 14.1 4 | 5Y3/2"dark olive gray" 3.25 | 501N/256E L3 ZB
Sample
#14 19.7 5 | 10R 3/6 "dark red" 3.94 | 499N/256E L2 ZA
Sample
#15 21 8 | 10R 3/3"dusky red" 2.6 | 499N/256E L2 ZA
Sample
#16 33.1 11 | 5R 3/4 "dusky red" 3 | 499N/256E L3 ZA
Sample
#17 16.4 6 | 7.5YR2.5/1"reddish black" 2.73 | 499N/256E L3 ZA
Sample
#18 7.5 3 | 5Y6/4 "pale olive" 2.5 | 499N/256E L3 ZA
Sample
#19 7.1 2.5 | 10Y 5/4"light olive green" 2.84 | 502N/247EL2
Sample
#20 11 3 | 10Y 5/4"light olive green" 3.67 | 502N/247EL2
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Appendix III X-Ray Diffraction Analysis.

Sample 1.Smoothed with found peaks shown below.
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Sample 2. Smoothed with found peaks shown below.
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Sample 3. Smoothed with found peaks shown below.
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Sample 4. Smoothed with found peaks shown below.
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Sample5. Smoothed with found peaks shown below.
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Sample 20. Smoothed with found peaks shown below.
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