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HISTORY OF THE LAKE STATES FORESTS: NATURAL AND HUMAN IMPACTS

Forest W. Stearns'

INTRODUCTION

Forests in the Lake States are relatively young, dating to the retreat of the ice sheets of the
Wisconsin Glacial Epoch 10,000-14,000 years ago. The tree species, shrubs, herbaceous plants,
microorganisms, and invertebrates, as well as the birds and mammals of these forests survived
mostly south and east of the glacial borders. As the ice retreated, they migrated northward not as
intact forest communities but individually as species populations. The forest communities that
developed were often short-lived and changed as the climate shifted and as other species reached
the area. Much change was driven by natural forces: the opening of new habitats, climatic
fluctuation, successional processes, and disturbance by wind, fire, disease, and insect infestation.
These factors still operate. In addition, change resulted from human activities as varied as the
hunting practices of the Paleolndians, clearcutting, selective logging, effective fire protection or
dam building. In the northem forests, disturbance was the key factor in change, and it remains so
today.

Each of the Lake States was heavily glaciated; each has a distinct climatic regime, an individual
mixture of soils and of vegetation and a similar but discreet logging history.

This paper provides a brief history of the Lake States forests as a whole and also notes some
differences among the forest histories of the three States.

POST-GLACIAL CLIMATE AND RETURN OF THE FOREST

When the first European settlers reached the Lake States they found, in the south, patches of
upland hardwood forest interspersed with grassland, savanna, and open wet meadow. The
northern forests appeared as vast areas of hardwoods and conifers within which were found many
lakes, impenetrable swamps, patches of scrubby pine or oak, open bogs, and scattered areas of
burned or windthrown timber. These forests were diverse in species ranging from pines on the
sandy soils or hardwood and mixed hardwood-conifers of the more fertile loams to the swamp
forests of cedar, spruce, and larch. They varied in age from young stands largely of aspen/birch,
pine, or maple, to older stands mostly of pine, hemlock, or northern hardwood that ranged in age
from 250 years to over 400 years. These forests were not uniform and were always subject to
change as a result of increasing age, natural succession, wind, fire, or other disturbance.

These forests owe much of their diversity to the extensive continental glaciations, especially the
last. The Wisconsin epoch persisted for at least 25,000 years and produced a complex pattern of
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landforms, from level or pitted plains to steep morainic hills, and left the land surface with
expanses of outwash sands, lake clays, or extensive areas of unsorted till. The tills ranged in
texture from sand, silt, and clay to large boulders. Only west central portions and southwestern
Wisconsin and adjacent Minnesota were untouched by the physical action of the ice, but even
there, the periglacial climate precluded survival of all but the most cold tolerant species.

As the climate warmed during the retreat of the last Wisconsin ice sheets between 14,000 and
10,000 years before present (BP), trees, other plants, and animals began dispersing northward and
westward to re-colonize the land. Each species moved independently from their ice age refuges--
some from the southern Appalachians, others from the Ozarks, the central Great Plains and the
southeastern Coastal Plain. Since individual species disbursed at different rates, they arrived in
the Lake States at different times and under different climatic conditions. The forest communities
that developed were often relatively short-lived as the climate changed and additional species
arrived.

Most of our species had evolved prior to the advent of the ice ages and had often been influenced
by disturbance during 20 to 30 million years of the late Tertiary period.

“Only 14,000 years ago, tundra and spruce-pine woodland covered much of what is now the
eastern United States™ (Davis 1969). Spruce and larch had grown close to the tundra or on the
ice margin and during re-advances of the ice some of these stands were obliterated and now are
found as buried forest. Much of the Lake States was still covered by ice. Larch and spruce that
had formed extensive forests in the Great Plains 14,000 to 12,000 years BP (Before Present) were
the first tree species to follow the retreating ice sheets northward. They were followed by jack
pine, red pine, and balsam fir 11,000-10,000 years BP. White pine arrived in southern Michigan
about 10,000 BP, in Wisconsin 9,000 to 8,000 BP and in Minnesota between 7,000 and 5,000
BP.

Deciduous species were also entering the Lake States: oaks from the south between 11,000 and
10,000 BP and maples moving northward and westward several thousand years later. Sugar
maple reached northern Wisconsin and Michigan only 7,000 to 6,000 BP. The most recent
arrivals were American beech that entered the Upper Peninsula about 4,000 BP and Hemlock that
reached its western limit in Wisconsin about 1,500 BP. The pollen record has not been examined
in as great detail for shrub and herbaceous species, but they too migrated northward and
westward to become part of the forest communities that we observe today.

A slow warming, starting about 16,000 BP, had begun to result in retreat of the continental ice
sheets. However, between that time and the final retreat of the ice (about 9,500 BP), there were
numerous re-advances of various glacial lobes. Between 10,000 and 8,000 BP, the Midwest
sustained a somewhat abrupt change to a warmer and relatively moist climate that favored spruce
and pine. As the warm conditions continued, drier conditions became the rule (8,000 to 3,500
BP). By 7,000 BP, grassland and savanna had expanded from western Minnesota into southern
Wisconsin and Michigan. This "Prairie Peninsula" also extended eastward from Missouri and
Iowa across Illinois and Indiana and into Ohio. Farther north, oak and white pine forests
flourished. After 3,500 BP, the climate again became somewhat cooler and more moist
permitting westward spread of the deciduous forest. Within these several time periods there were
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numerous fluctuations as well as variation in climate between northern and southern portions of
the Lake States.

Climate and vegetation changes have been deduced from studies of pollen and other materials
(charcoal, wood, snail shells, etc.) deposited in bogs and lakes, from varves (layers in lake
sediments) and from plant distributions. Sediment layers in major rivers also provide evidence for
periods of excessive rainfall and major floods. Recent fluctuations in climate (e.g., the Little Ice
Age) can be interpreted from records of ocean ice, plant disease epidemics, movement of
mountain glaciers, tree rings, and other data.

The past 1500 years have shown considerable variation. A warm, moist period began about 500
BC and lasted until about 1,300 AD. This was followed by the cool and drier but stormy years of
the Little Ice Age and then the warm "comn" climate from 1930 to 1970 AD. Climate also varies
from year to year as influenced by changes in atmospheric and oceanic circulation, volcanic
eruptions, and similar events. These have resulted in the now familiar effects of El Nino in the
Pacific Ocean and the year of the two winters (1883) when Krackatoa erupted in Indonesia.

Throughout post-glacial time, shifts in both temperature and moisture have been common and
have often persisted for several hundred years. The "Little Ice Age" that lasted from the mid-
1400’s until the mid-1800’s is the most recent example. The major fires of the more recent past
were favored by climatic fluctuations of relatively short duration. In addition to climatic shifts,
Lake States forests have throughout postglacial time been subjected to much natural disturbance.

EARLY HUMAN ACTIVITY AND NATURAL DISTURBANCE

The first two-legged tourists (Paleolndians) were few in number and were primarily hunters of big
game. They generally made their camps at the juncture of flowing rivers. These hunters may
have helped to eliminate the large grazers--mammoths, mastodons, giant beavers, and similar
herbivores that may well have influenced early forest development. As the climate became
warmer and drier about 7,500 BP, other human groups followed. Between 7,000 and 6,000 BP
many more hunters were present. Some used copper spears while others fashioned arrowheads
from silicified sandstone. Copper was traded extensively. Many village sites have been found.
Cooler climate prevailed after 3,500 BP but with many fluctuations. Warming began again
around 3,000 BP (1,000 BC).

The Hopewell phase, related to the middle Woodland culture, developed in Ohio and Illinois and
by 200 AD had spread into Michigan and Wisconsin. Villages, usually located on river banks or
islands, varied in size from 2 to 5 acres; some villages were much larger. This culture collapsed
about 400 AD amid unsettled times when large populations resulted in increased competition. The
middle Woodland culture that became prominent about 800 AD prospered until about 1300 AD.
Village locations shifted to the southeast shores of lakes, and wild rice became a part of the diet.
A warm period about 1200 to 1250 AD preceded the "Little Ice Age." For a time after 1400 AD,
few Indians were believed to be present in much of the northern forest. However, in the 1600's
other tribes were driven westward by the advance of European settlers from Canada and the
Atlantic coast.



The Chippewa (Qjibwa) reached the Apostle Islands about 1680 AD coming into conflict with the
Sioux (Dakota) in Minnesota. Other eastern tribes were driven into Lower Michigan and then
Wisconsin. By the early 1700’s, following contact with Europeans, disease had greatly reduced
Indian populations. (Some estimates suggest a 95% reduction) However, it is clear that Native
Americans influenced the Lake States forests long before European settlement began. Their
influence was greatest on fire-susceptible communities such as savanna, grassland, and pine
forests. These were intentionally burned for ease in travel or to aid hunting. Sometimes
considerable areas were cleared for cultivation or around settlements for fuel wood and to build
stockades. In some locations, long "fences" of brush were constructed to funnel game to the
hunters, whence names like "Fence Lake." The Indians also transported native plants for food,
medicinal, and ritual purposes.

The "Little Ice Age" may have had a direct effect on the origin of the forests that so impressed the
early settlers. The generally cooler climate was attended by greater frontal activity (storminess),
and cool moist periods were interrupted by warmer, drier ones, and even drought. These
conditions may have favored the development of the massive stands of white pine and hemlock
that appeared inexhaustible to the settlers. In 1850, many of these stands were at least 250-300
years old. Some included two or three age cohorts indicating several periods of disturbance. The
landscape also supported patches of aspen and white birch as well as young stands of hardwood
and pine. Fire return frequency in the pine forests ranged from 20 to 150 years, but many of those
fires were not catastrophic in nature.

Windthrow was the most serious disturbance in the hardwood stands where return time of
catastrophic blowdowns has been calculated (based on current storm frequency) to be over 1200
years. Less severe storms were and are much more frequent, and their effects range from loss of
individual stems to major damage over large areas. Less dramatic climatic fluctuations such as
major summer and autumn droughts favored the slash fires of the recent past.

The early European visitors appeared to have had little direct impact on Lake States forests. The
French controlled the region but had not explored westward before Jean Nicolet landed near
Green Bay in 1634. Their period, one of exploration, missionary efforts, and fur trading, lasted
until it was ended by the British capture of Quebec in 1760 and the treaty of Paris in 1763 that
ceded the region to the English. Small settlements that had been established as trading centers,
army posts, and missions persisted through the English period (1763 to 1815) and were then foci
for American settlement. During both periods, conflicts with various Native American tribes were
frequent; sometimes these were resolved peacefully, but more often violently as allegiances
changed. Efforts of the English largely involved the fur trade and their efforts to take control of
the region, first from the French and then from the Americans.

Indirect effects on the forests resulted from activities of Indian populations, including heavy
hunting pressure on beaver and large ungulate populations that reduced grazing, browsing, and
flooding of lowlands. The Indian populations also declined both as a result of warfare as well as
of spread of European diseases. Villages were eliminated lowering agricultural activity. Wildfire
probably increased in some areas while in others it probably decreased. These years included the
later part of the “little Ice Age,” a period with an unsettled and variable climate during which
Indian legend noted at least one catastrophic fire. Reduction in beaver, deer, bison, elk, and
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moose may, in a small way, have encouraged forest reproduction although the effect would have
been small and localized. The growing number of European residents (mostly of French and
mixed heritage) and the knowledge gained from the numerous explorers clearly provided the basis
for more rapid exploitation and agricultural development.

Well before the end of the War of 1812, Americans had begun to move into what would become
the Michigan, Wisconsin, and Minnesota territories, to explore and trade. After 1815, they began
to administer the territories and to gradually take over the fur trade.

The General Land Office and the Presettlement Forest

During the early 19th century, major land purchases and various treaties resulted in immense areas
of federally-owned land. The Commissioner of Public Lands and the General Land Office were
responsible for the disposal of such lands in ways that would encourage settlement and benefit
public needs. Before these lands could be made available for sale to individuals or for grants to
States for schools, railroads, etc., a survey was essential to locate and divide the land into
townships and sections. As the land was surveyed, the surveyors were asked to report on the
natural features present including lakes and streams and on the land’s agricultural value. The
surveyors located section corners in reference to witness trees that were blazed, measured, and
recorded in their notes. These records of witness trees have been studied and combined with
knowledge of soils and natural features to provide a quantitative picture of what is called the
"presettlement vegetation." This record provides the base for comparison of past with present
vegetation (Plate 1a, b).

The land survey began in Michigan in 1826, in Wisconsin in 1832, and in Minnesota in 1847. In
each State, the survey began at the southern border and proceeded northward. Although very
useful, this record provides only a "snapshot in time" of the forest before logging began.

As the nation expanded, so did the demand for lumber. Towns that were only frontier settlements
in the early 1800°s grew rapidly into cities, at first drawing on their immediate surroundings and
then reaching out for building materials. By the 1840’s, lumbermen in Pennsylvania, New York,
Maine, and New Brunswick found their supplies of white pine becoming scarce and their profits
declining and so they looked westward to supply the ever-growing demand. Although some
logging took place well before legal title to the land was established, major development began
after the land was surveyed. As in the East, white pine was considered the only species worth
logging in quantity. Easily worked, light and strong, white pine floated well and so was readily
transported from the woods to the mill. The Lake States were viewed as having an ample supply.
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THE WHITE PINE ERA

White Pine logging began in earnest about 1836 when the first white pine was shipped east from
central Michigan. Logging also began in Wisconsin and along the St. Croix River in Wisconsin
and Minnesota. The cut accelerated rapidly continuing for over 50 years. Logging followed a
similar pattern in each of the Lake States. The white pine harvest reached a peak between 1890
and 1910 by which time virtually all of the merchantable pine had been cut or destroyed by fire.

Pine logging usually took place during the winter with the loggers living in camps scattered
throughout the forest. The logs were stacked along stream banks where they could be floated to
the mill on the spring runoff. Frequently, small dams were constructed on feeder streams to store
water to assist in the log drive. As more companies began to use the same large streams, boom
companies evolved to better control the log drives and to sort logs from different owners.
Lumber mills were usually located along large rivers or where major rivers entered one of the
Great Lakes. Lumber from western Michigan and northeastern Wisconsin was transported by
schooner to Chicago and other Lake Michigan ports while lumber from Saginaw and ports on
Lake Huron was shipped to destinations such as Buffalo and Syracuse. Later, schooners were
supplemented by barges and steam-powered tugs. Log rafts were the first form of transportation
on the Mississippi, Wisconsin, and other major rivers. When mills were built upstream, log rafts



were soon altered to carry lumber southward to Mississippi river towns including St. Louis. From
those towns, lumber soon moved westward by rail into the Plains.

When the pine supply in the Lower Peninsula declined, large log rafts were towed from Ontario
and the Upper Peninsula to Saginaw. However, rafting had limited early use on the Great Lakes.
Later, log rafts were used effectively between 1923 and 1972 to bring Minnesota and Canadian
pulpwood to Ashland, Wisconsin. Rafting was relatively inexpensive and an appropriate means of
transportation on large rivers but it often proved risky on the Great Lakes. In the 1870’s and
1880°s, railroads began to spread into the northern forest, and both logs and lumber became major
revenue items for the railroads, especially in Michigan’s Upper Peninsula, Wisconsin, and
Minnesota.

As the timber industry matured, many changes took place in the social and physical arrangements
and in manufacturing processes. In the roughly 60 years that white pine was king, lumber mills
shifted from reliance on water power to steam power. Waste wood from the mills provided ample
fuel. The slow sash saw was replaced by the muley saw and the circular saw. Although circular
saws were retained for various uses, their wide kerf wasted much wood and they eventually gave
way to the band saw. Larger mills usually had several types of saws and also added planers and
other equipment. Mills grew from primitive ones that required only two or three men to operate
to complex facilities that employed hundreds of men, and production increased from a few
hundred board feet per day to hundreds of thousands of board feet. To provide the raw logs, the
wood crews expanded as well. Camps became much larger and more expensive, although most
remained relatively primitive. In the woods during the 1870's, the crosscut saw began to replace
the ax.

Shingles, at first a major byproduct, were joined by other products including lath, bowls,
kitchenware, barrels, boxes, and furniture. In the Saginaw area, where sawmill waste was used as
fuel to evaporate the brine, salt was a major byproduct.

The rapid spread of railroads resulted in a large demand for ties, timbers, and poles while the
developing cities also needed wood, not only for housing but for plank sidewalks and other needs.

While supporting the explosive growth of the Midwest, the white pine era was one of increasingly
rapid and often wasteful exploitation of the forest resource. On the pine lands, the impact of
logging was amplified by frequent and often catastrophic wild fire.

In the early 1880's while white pine logging was still in full swing, another vigorous but short-
lived forest industry came into being.

Hemlock and the Tan Bark Industry

Eastern hemlock was common in Michigan especially in the western Upper Peninsula and was
abundant in much of northern Wisconsin. It grew in mixture with both white pine and northern
hardwoods often forming dense stands, many of which were of considerable age. In hardwood
areas, hemlock was often associated with yellow birch as well as white pine. Hemlock often



occurred on somewhat poorly drained soils of low fertility, but it was also productive on more
fertile mesic upland hardwood sites.

During most of the white pine era, hemlock was considered worthless. The wood was brittle,
prone to windshake and splintering, weak and coarse-grained. However, in New England and
later in Pennsylvania, hemlock bark was widely used to convert hides into leather, and tanneries
were often located near sources of hemlock. After the Civil War, the livestock industry began to
expand in the Midwest, and soon large numbers of hides became available from the
slaughterhouses of Chicago and other Midwestern cities. Beginning in the mid 1880’s and
continuing into the 1920’s, hemlock was cut heavily as a source of tan bark and soon also for
rough lumber.

Hemlock bark was not easily transported, and at first it was moved by ship to tanneries in Racine,
Kenosha and Milwaukee. By 1909, Milwaukee was the major tanning center of the world. As
the railroads extended into northern Wisconsin and as companies made increasing use of logging
railroads, the tanneries moved north to be near the source of bark. The market for hemlock bark
lasted until other materials (Quebraco bark and various chemicals) came into use in the 1920’s.

Peeling of hemlock bark provided jobs for loggers during the summer when hardwood logging
was not feasible. The peeling season lasted through May, June, and July. A spud or an ax was
used to loosen the bark in 4 to 4.5 ft lengths, and the slabs were piled to cure. Before logging
began again in the autumn, the bark piles were removed and shipped to the tanneries. The piled
bark was scaled in cords with an average of 2260 pounds per cord. Some companies might peel
as much as 3000 cords a season. At first, the peeled logs were left to rot in the woods where the
branches and remains of the crowns added to the summer fire hazard and the peeled logs were a
nuisance when logging the remaining trees. In later years, the hemlock logs that remained after
peeling were cut and moved out of the woods to be used for ties, mining timbers, rough lumber,
or pulp. Hemlock reproduces irregularly and only under specific site and climatic conditions. So,
it is probable that the heavy cutting of hemlock for tan bark may account in considerable measure
for the absence of hemlock in large areas of today's forests.

THE HARDWOOD ERA AND RAILROADS

As the supply of white pine declined, the lumbermen considered their next move. In the 1890’s, it
was clear that for Michigan, and soon for Wisconsin, the white pine bonanza was over. Many
large and small lumbermen picked up, sold their holdings and invested elsewhere. Some moved to
Duluth to take advantage of Minnesota pine. Others moved to Oregon, California, Washington,
and Idaho, or to Texas and Louisiana.

However, some, especially the larger operators familiar with the hardwood resource in the Upper
Peninsula, bought more hardwood lands and built new mills or converted their current mills to
hardwood production. A few companies, mostly from northeastern Wisconsin, had also had
experience in logging and marketing hardwood mostly to flooring, furniture, carriage, and other
specialty factories. By 1900, several of these Wisconsin companies had also purchased forestland,
both pine and hardwood, in the Upper Peninsula as well as in central and northeastern Wisconsin.



Since hardwood logs float poorly if at all, transport of logs from the forest to the mill shifted from
water to rail. A successful lumberman in the hardwood era required rail access to large blocks of
land and an expensive mill to effectively deal with the diverse products available from the species
mixture typical of the hardwood forest. In the hardwood forest the lumbermen found,
intermingled, many different hardwoods: maple, birch, ash, basswood, and elm and some
conifers--hemlock, cedar and fir each with special attributes and uses. In contrast, the lumbermen
who had removed the pine forest had been dealing with only a few species and primarily with
white pine.

The transition from pine to hardwood logging was often rapid. In the mid-1890’s, several
experienced and well-financed companies had moved quickly into hardwood logging. Each
purchased large areas of hardwood timber in Michigan’s Upper Peninsula (while the price was still
low) in or near locations where they already had holdings.

Railroads were built to provide access to the timber and to markets. Other investments were
made to utilize by-products, and company towns were created. When a railroad from Munising
on Lake Superior to the main line of the Chicago Northwestern along Lake Michigan was
constructed, it attracted several businesses such as a cooperage firm planning to use elm in
production of barrels while another company constructed a mill to use swamp cedar. Soon,
Cleveland-Cliffs Iron Company purchased 84,000 acres and the railroad. That company clearcut
the area removing trees and limbs of all species with the better material going to veneer plants or
for use in supporting mine shafts and much of the rest to pulp wood or fuel wood. Small and
rotten material was removed from the forest and shipped to the wood chemical plant. Such a
complex operation depending upon a rail network to collect and distribute wood was typical of
several large companies.

Rail access was essential. In the Upper Peninsula, most railroads were built at standard gauge so
that they could carry heavier loads and so that rolling stock could be moved directly onto the
trunk lines that crossed the peninsula from east to west. In Wisconsin, the main trunk lines such
as the Wisconsin Central, Chicago Northwestern, and Chicago, Milwaukee and St. Paul Railroads
had, by the late 1880’s, extended northward into the hardwood country and then beyond. One of
the first true logging railroad began operations in 1881. It used the cheaper narrow gauge as did
many other such logging railroads in Wisconsin. The last Wisconsin logging railroad ceased
operations in the 1940’s, but in the 60 years intervening, about 250 different short lines had
served both pine and hardwood loggers. In addition to the railroads, other steam-driven machines
like the steam hauler, a locomotive with crawler tracks operating on ice roads, were used to move
logs from the woods to the mill or the railroad. In the 1920’s, gasoline powered tracked vehicles
served the same purpose.

In 1870, the Lake Superior and Mississippi Railroad linked St. Paul and Duluth and opened large
areas of pine to logging. Earlier, in the late 1850’s, rail lines serving the new agricultural areas of
western Minnesota were expanding. Documentation of logging railroads in Minnesota is limited,
but most were probably standard gauge lines to connect with the trunk lines heading westward.
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