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ABSTRACT
THE DISTRIBUTION OF
PLEISTOCENE PROBOSCIDEAN SITES IN MICHIGAN:
AN UPDATE OF RECORDS AND A CO-OCCURRENCE ANALYSIS OF THEIR
RELATION TO SURFACE SALINE WATER
By

Laura Marie Abraczinskas

Pleistocene proboscideans from Michigan are the American mastodont
(Mammut americanum) and a mammoth (Mammuthus sp.). Previously published
Michigan records were updated, and literature and museum records were re-
examined. Duplications were consolidated and additional information on
proboscidean sites was added. New or unpublished records were reported on 6
mastodont, 2 mammoth, and 6 Proboscidea Indeterminate sites. The locations of
Michigan proboscidean and salt sites were mapped after proboscidean site totals were
computed. These included 211 mastodonts from 41 counties, 49 mammoths from 29
counties, and 11 Proboscidea Indeterminate sites from 9 counties. A spatial analysis
was conducted to examine the relationship between Michigan proboscidean and
surficial salt localities. Although 35% of proboscidean sites were located within 20
miles of a salt site, statistical tests showed that the spatial arrangement of

proboscidean sites is not significantly different from a random distribution.
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CHAPTER 1

INTRODUCTION

The goal of this research project is to determine if there is a spatial
relationship between sites at which proboscidean remains have been discovered and
surficial salt sites. To meet this goal, the following objectives have been set:

1) to integrate previously published proboscidean records in Michigan, and provide
an update on sites as more information has become available.

2) to provide reports of new or unpublished records.

3) to map the locations of Michigan proboscidean and salt sites.

4) to examine the spatial relationship between proboscidean sites and surficial salt
localities in Michigan, by utilization of a co-occurrence analysis.

The earliest recorded proboscidean find in Michigan is an American mastodont
tooth found in 1834 or 1835 along Rice Creek in Calhoun County (Skeels, 1962). A
few years later, mammoth remains were recovered near the bank of the Paw Paw
River in Van Buren County (Lanman, 1839). MacAlpin (1940) believes this was
probably a mastodont. Since the recording of these early finds, people have
continued to recover bones and teeth of Pleistocene proboscideans in the area that is
now Michigan. Specifically, these proboscideans are the American mastodont

(Mammut americanum) and a mammoth (Mammuthus sp.).
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Several researchers have published reports on locality records and the

distribution of proboscideans in Michigan (Dice, 1920; Hay, 1923; MacAlpin, 1940;
Skeels, 1962; Holman, et al., 1986; Holman, 1988; Holman, et al., 1988; Shoshani,
1989). All known Michigan proboscidean sites occur in the southern half of the
lower peninsula below a line termed the Mason-Quimby line (Holman, 1975; Holman,
1988; Holman et al., 1988; Holman, 1991) (Figure 1). Presently, all reported
records of extinct Pleistocene vertebrates from Michigan occur south of the Mason-
Quimby line (Holman, 1991). Radiocarbon dates indicate that the existence of
mastodonts and mammoths in Michigan was concentrated in a geologically short
period of time-between 12,000 and 10,000 years before present (ybp), and it has been
suggested that this concentration of proboscideans is possibly correlated with available
surficial salt deposits located in Michigan’s lower peninsula (Holman, et al., 1988).
Surface saline water in Michigan during the Pleistocene may have been present
in the form of salt seeps or shallow pools associated with salt springs (Holman, et al.,
1988). Salt deposits in Michigan originated mainly from Silurian and Devonian
evaporative marine waters in the Michigan Basin. Although most of Michigans’
surface is presently covered with glacial deposits, the Michigan Basin has one of the
most extensive accumulations of sodium chloride and brines in the world (Dorr and
Eschman, 1970). Historically, numerous salt spring and salt marsh localities existed
in the southern half of Michigan’s lower peninsula. This occurrence of salt springs in
the lower peninsula was known to Native Americans before the coming of European
settlers. Native Americans and early French settlers manufactured salt from a spring

on the Rouge River in Wayne County (Hubbard, 1839). Early settlers attempted to
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recover salt from the waters of springs near Saline in Washtenaw County, and at Salt
River in Macomb County (Cook, 1914).

In 1835, the Constitutional Convention submitted to Congress a request to
reserve areas with salt springs from public sale. By the 1837 Act of Congress
admitting Michigan to the Union, authorities were permitted to select 72 sections of
salt lands for state use. Dr. Douglass Houghton was appointed State Geologist at the
first meeting of the Legislature, and immediately began to explore areas with salt
springs (Cook, 1914). In 1837, Houghton devoted considerable work to the
examination of brine springs in the lower peninsula. He noted important indications
of saline water in five distinct areas: on the Grand River in Kent County; on the
Maple River in Clinton and Gratiot Counties; on the Tittabawasee River in Midland
County; in Macomb County; and on the Saline River in Washtenaw County
(Houghton, 1838).

Other salt springs have been reported from the Counties of Huron (Lane,
1900); Monroe (Winchell, 1861; Sherzer, 1900); Montcalm (Douglass, 1840);
Muskegon (Douglass, 1840); Saginaw (Houghton, 1838); and Wayne (Hubbard,
1839). Salt licks are known from the Counties of Huron (Lane, 1900); Lenawee
(Winchell, 1864); Tuscola (Davis, 1909); and Wayne (Hubbard, 1839). Between the
mid and late-1800s, many salt works were established in these areas. In 1841 a State
salt well was drilled at the Grand River in Kent County, and another under

construction at the Tittabawasse River in Midland County (Cook, 1912, 1914).
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The salt industry was an increasingly important part of Michigan’s economy in
the mid to late-1800s. In 1860, only one Michigan salt company was in operation
and by 1886, the number of active salt companies reached a maximum at 136 (Cook,
1914). In 1905 Michigan’s salt production exceeded that of all other states, and in
1908, Michigan ranked highest for value and quantity of salt produced (Cook, 1914).
Presently, the salt deposits in Michigan are important for the manufacture of
chemicals.

Near-surface saline ground water presently exists in Michigan’s lower
peninsula (Peale, 1886; Lane, 1899a, 1899b; Long, et al., 1988). Long, et al. (1988)
reported that for ground water in the East-central Michigan basin, the source of the
salinity and the cause of its present distribution are unclear. The hypothesis was that
the source of salinity is brines advecting or diffusing upward into near-surface water
and the cause of the salinity distribution is the slow flushing of water in the
argillaceous sediments by recent meteoric water. Results of their investigations
indicated that the saline ground water is a mixture of modern-day meteoric water and
water that recharged the aquifers at a time when the climate was much cooler.

Modern proboscideans have a physiological need for sodium, and will travel to
sodium-rich areas to correct a deficit. It has been shown by Wier (1972) that the
sodium budget of elephants may be precarious, and sodium metabolism in
proboscideans is considered primitive (Parker and Toots, 1980). Studies of the spatial
patterns of elephants have shown that their distribution is based on the availability and
distribution of environmental sodium. Wier (1972) demonstrated that movements of

African elephants in Zimbabwe were governed by the availability and concentration of
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sodium in water holes. Numbers of elephants were higher at drinking holes with
higher sodium concentrations, and smaller numbers were recorded from water holes
with lower sodium content. Few elephants were found in areas lacking in sodium,
even when suitable vegetation was present.

In addition to drinking water with a high concentration of sodium, elephants
will also consume salt-rich soil and utilize salt licks (French, 1945). Elephants were
observed removing soil from a slit in the bank of the Nile River through which
sodium-rich water was seeping (Wier, 1973). Redmond (1984) studied African forest
elephants who repeatedly descended into a cave to obtain salt. The elephants used
their tusks scrape salt deposits from the cave walls, then used their trunks to try to
catch this loosened soil before it fell to the muddy cave floor. The salt-rich soil was
transferred from the trunk to the mouth, ground with the molars and then swallowed.
Elephants are also known to consume food with high sodium levels (Dougall, et al.
1964; Laws, et al. 1975).

Numerous North American fossil localities provide evidence of extinct
proboscideans recovered directly from salt springs or salt deposits. A Pleistocene
fauna including proboscideans was excavated from sulfur and salt springs at Big Bone
Lick in Boone County, Kentucky (Schultz, et al., 1963, 1967). Numerous Pleistocene
mammals including proboscideans were recovered from salt spring deposits at
Saltville in Smyth County, Virginia (Ray, et al., 1967). Hay (1912, 1924) reported
proboscidean remains from a salt spring in Dearborn County, Indiana. Teeth of a
mammoth were excavated from salt springs near the Saline River in Gallatin County,

Illinois (Hay, 1923). Hartnagel and Bishop (1922) reported a mastodont found near a
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salt spring at Tompkins County, New York. Hay (1924) described numerous

proboscidean remains from salt works and salt deposits in Webster, Bienville, Winn,
Iberia, and St. Mary Counties in Louisiana. Mammoth and mastodont bones were
found in a saline marsh in Benton County, Missouri (Hay, 1924). A mastodont was
discovered at Kimmswick in Eastern Missouri (Graham, et al., 1981). Saunders
(1988) listed this site as a "mineral lick" with 40 identified vertebrate species.
Another Missouri find is a tusk recovered from a "lick" in Jackson County (Hay,
1924).

Proboscideans living in Michigan during the Pleistocene may have utilized
surficial sodium. Two operational assumptions of this project were that fossil
proboscideans had a sodium budget similar to that of modern proboscideans; and that
surficial salt existed during the time when proboscideans lived in the Pleistocene of

Michigan.



CHAPTER 11

LITERATURE REVIEW

A literature search was performed to obtain information on: Michigan
proboscidean records; proboscideans associated with salt; identification of
proboscidean skeletal elements; and Michigan salt sites.

Michigan Pr id i

Records of proboscidean finds in Michigan are well-documented. Early
records were reported by Dice (1920), Fox (n.d.), Hay (1923), Hubbard (1840,
1841), Lane (1902, 1906), Lanman (1839), MacCurdy (1920), and Winchell (1861,
1864). MacAlpin (1940) condensed the above citations and museum records and
published a census of mastodont (Mammut americanum) records from 1839 to 1939.
Skeels (1962) updated MacAlpin (1940) and reported records of both mastodonts and
mammoths from letters, news articles and museum entries. This was the first
compilation of mammoth (Mammuthus sp.) records in Michigan. The site listings of
Dice (1920), Fox (n.d.), Hay (1923), Lane (1902, 1906), Sherzer (1927), and
Winchell (1861) were incorporated into Skeels’ (1962) publication.

Researchers from Michigan museums and other institutions published
additional records of proboscidean finds. Hatt (1965b) listed fossil Proboscidea from

The Cranbrook Institute of Science. Frankforter (1966) reported new proboscidean
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records from The Grand Rapids Public Museum. Wilson (1967) published records of

Pleistocene vertebrates in Michigan and listed additional proboscidean finds. Holman,
et al. (1986) provided an update to Wilson (1967) and added records of Pleistocene
vertebrate discoveries since 1967. This comprehensive work included a wealth of
information on new proboscidean sites as well as pollen spectra and radiocarbon
dates. Included were updates of sites previously reported by Skeels (1962) and
Wilson (1967). Shoshani (1989) provided an update to Holman, et al. (1986) and
listed recently recovered material and identified a previously recorded "Proboscidea
Indeterminate” specimen as that of a mastodont.

In order to obtain literature on proboscideans associated with salt, a series of
computer-aided literature searches was done at the Michigan State University Library.
The databases Biological Abstracts (BIOSIS), Dissertation Abstracts, and Zoological
Record were searched for the purpose of locating relevant information. Two searches
were completed for each database. The following key words were used in the initial
search: Elephant, Proboscidea, Proboscidean, Mammoth, Mastodont, Mammuthus,
Mammut, Loxodonta africana, and Elephas maximus. A second search paired the
above-listed key words with the terms Salt, Sodium, and Saline.

These searches were run with the Dissertation Abstracts, Biological Abstracts,
and Zoological Record databases. The initial search yielded 142 sources from
Dissertation Abstracts, 2396 citations from Biological Abstracts, and 1538 documents
from Zoological Record. The second search yielded 1 source from Dissertation

Abstracts, 35 documents from Biological Abstracts, and 4 documents from Zoological
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Record. Documents and abstracts were obtained and reviewed for information
pertinent to this study.
ion of Pr i keletal Elem

An additional computer-aided literature search was carried out at the Michigan
State University Library to locate information on the identification of proboscidean
skeletal material. This search utilized the Dissertation Abstracts, Biological
Abstracts, and Zoological Record databases. The terms Mammut, Mammuthus,
Mastodont, and Mammoth were paired with the terms Description, Determination,
Morphology, Osteology, and Skeletal. This search resulted in 11 sources from
Dissertation Abstracts, 47 documents from Biological Abstracts, and 76 documents
from Zoological Record. The documents and abstracts were located and reviewed for
pertinent information.

The majority of Michigan salt locality records were provided by Dr. David
Westjohn of the United States Geological Survey (Holman, et al. 1988; D. Westjohn,
personal communication, November 20, 1987; June 12, 1991). These records were
compiled from early Michigan Geological Survey Reports and United States
Geological Survey files. Additional salt locality information was obtained through
literature searches carried out at the Michigan State University Library and The
Library of Michigan. The Michigan Geological index of Martin and Straight (1956)
provided references to publications on historical salt licks, salt springs, and State
springs of Michigan. More recent publications, such as Yates (1987) provided further

information on historical salt localities in Michigan. A list of surficial salt localities
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used in this study is provided in Appendix D.



CHAPTER III

SYSTEMATIC PALEONTOLOGY

The proboscideans that lived in Michigan during the Pleistocene are the
American mastodont (Mammut americanum) and a mammoth (Mammuthus sp.). The
vernacular name for Mammut americanum is "mastodont”, which stems from the
Greek mast (nipple or breast) and odont (tooth) and literally means "nipple or breast
tooth". This term describes the paired cusps on the occlusal surface of each tooth.
These paired cusps are termed lophs or ridge crests and are composed of dentine,
covered by enamel. The substance cementum is found between the lophs. Many
researchers refer to Mammut americanum as a "mastodon” but the more precise term
"mastodont" is preferred and will be used throughout this paper.

Mammoth teeth are easily distinguished from those of the mastodont. They
consist of a series of compressed plates of dentine surrounded by a layer of enamel
and held together with cementum. Dental characteristics of the third upper molars
(M?) have traditionally formed the basis of North American mammoth taxonomy.
These characteristics include thickness of enamel, lamellar frequency, and plate
number. Phyletic changes in the dentition of Elephantids include: a continuous
increase in the number of plates of individual teeth; an increase in lamellar frequency;

thinning of enamel; and an increase in crown height of unworn molars as compared to

12
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crown width (Kurtén and Anderson, 1980).

Mammoths in Michigan have been given varying names in the literature:
Elephas primigenius (Case, et al. 1935; Hay, 1923; Fox, n.d.); Elephas columbi
(Dice, 1920; Hay, 1923); Mammuthus columbi (Agenbroad, 1984); Mammuthus
Jjeffersoni (Frankforter, 1966; Hatt, 1965b; Holman, et al. 1986; Holman, 1988;
Holman, et al. 1988; Skeels, 1962; Wilson, 1967); and Mammuthus sp. (Holman,
1991; Shoshani, 1989). Between 1962 and 1988, researchers in Michigan museums
and institutions referred to mammoths recovered in Michigan as Jefferson mammoths
(Mammuthus jeffersoni). Currently, the systematics of North American mammoth
species is in a state of uncertainty, and researchers hold varying views on the validity
of mammoth species names.

Kurten and Anderson (1980) provisionally recognize four North American
mammoth species or "stages" (Mammuthus meridionalis, Mammuthus columbi,
Mammuthus jeffersoni, and Mammuthus primigenius) as a series of successional
populations. Kurtén and Anderson (1980) refer to Osborn’s (1922, 1942) Mammuthus
Jjeffersonii as being the more progressive evolutionary form, Mammuthus columbi as
an intermediate form, and consider Mammuthus imperator to be synonymous with
Mammuthus columbi. They based this arrangement on the idea that Osborn’s (1942)
name change of Mammuthus columbi to Mammuthus jeffersonii had been ignored.

Others (e.g., Agenbroad, 1984; Graham, 1986; Maglio, 1973) recognize three
North American species of mammoth- Mammuthus meridionalis, Mammuthus
imperator, Mammuthus columbi and the Wisconsinan immigrant, Mammuthus

primigenius, and consider Mammuthus jeffersonii to be a synonym of
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Mammuthus columbi. Maglio (1973) described events related to the confusion

surrounding the names Mammuthus columbi and Mammuthus jeffersonii, and presented

a solution:

The great confusion associated with the name M. columbi resulted in
part from Falconer’s inadequate holotype specimen and from Osborn’s
(1922) selection of two neotype specimens (AMNH 13707) both of
which are very close to M. imperator, if not actually identical to it.
Osborn concluded that the holotypes of imperator and columbi were
probably conspecific, although in later publications he retained both
names. For the more progressive elephant material that had previously
been referred to M. columbi, Osborn proposed the specific name
Jjeffersonii. Although Osborn was correct in considering Falconer’s
original holotype specimen as inadequate for species diagnosis, there is
little evidence that his neotype accurately reflects the true characters of
the original. Thus it is probably best at present to retain Leidy’s name
imperator for the more primitive of these mammoths and Falconer’s
name columbi for the more progressive stages. This also conforms
with the most common usage of these names.

Mammuthus "jeffersonii" is not recognized as a valid species by Graham (1986) but
merely as a chronoclinal and/or a geoclinal variant of Mammuthus columbi.
However, it should be considered a valid biological species if contemporaneous and
sympatric populations of Mammuthus columbi and Mammuthus "jeffersonii” can be
documented (Graham, 1986).

Because it is difficult to designate mammoth species names to individual teeth
or bones, as measurements often overlap, Kurtén and Anderson (1980) propose that
all mammoths recovered be referred to Mammuthus sp. until a comprehensive
systematic study of mammoth taxonomy is carried out. Following Shoshani (1989)

and Holman (1991), the name Mammuthus sp. is used for Michigan mammoths
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discussed in this paper.

A problem in the Michigan proboscidean literature is that certain sites have
been cited repeatedly with different names, resulting in numerous duplications.
MacAlpin (1940) and Skeels (1962), for example, have duplicated reports on museum
specimens. Also, failure to document original sources has resulted in the same site
being counted more than once, some as many as five times! In addition, duplications
occurred when localities were inexactly estimated by one researcher, and then exactly
recorded by another. Thus, locality information on Michigan proboscideans needed
to be re-examined and each site traced through the literature to obtain an accurate
total number of proboscidean finds in Michigan. Once the locality information was

corrected and brought to date, it could be used in the co-occurrence analysis.

Methods
The methods for identification of material, compilation of Michigan

Proboscidean locality data, formatting of records, and classification are described in

this section.

Proboscidean material in the Michigan State University Museum, as well as
new specimens brought in for identification were studied and all mastodont and
mammoth teeth identified. Mastodont tooth placement was determined by using the
methods of Hay (1912), with the symbols of Osborn (1936) to indicate specific teeth.
The mastodont teeth were measured following the techniques of Saunders (1977).

Mammoth teeth were measured with techniques of Maglio (1973). Skeletal elements
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were identified by utilizing comparative material from the Michigan State University
Museum Vertebrate Paleontology Collection (MSUVP), the Indiana State Museum and
Memorials (ISM) Pleistocene Vertebrate Collections, and the publications of Hay
(1912), Olsen (1972), Osborn (1936, 1942), and Warren (1852). Fragmentary
skeletal material (including tusks) that could not be identified as Mammut americanum
or Mammuthus sp. was designated Proboscidea Indeterminate.
Michigan Proboscidean Locality Data

Published proboscidean sites were traced through the literature. Plat books,
county atlases, and historical county records were used to locate specific site data
when the names of land owners were published (e.g. Hay, 1923; and Lane, 1902;
1906). Romig (1986) was used to locate names of Michigan places that have changed
or disappeared from maps since the publication of early records. A database of
Michigan records was compiled and duplications noted. Updates of Michigan
proboscidean records and reports of new sites are presented in this chapter. Compiled
lists of all known Michigan mastodont, mammoth and Proboscidea Indeterminate sites
are presented in tabular form in Appendices A, B, and C, respectively.
Format of Records

The following lists of records update the summary of Shoshani (1989), and use
the format established by Holman et al. (1986). In several cases, previously
published proboscidean records have been re-discussed if more information has
become available. Records for material in the Michigan State University Museum
Vertebrate Paleontology Division, and for new specimens I have observed are fully

listed. Sites with minor updated information are partially listed, with references to
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the primary citations.

These records are listed under alphabetically arranged Michigan counties. The
specific elements included under each heading are described below.

Site Name: When bones are discovered on public property, sites are named on
the basis of an associated geographical feature, but when sites are discovered on
private property, they are usually termed after the owner. Recent sites (e.g.,
Holman, et al. 1986; Shoshani, 1989) have been predominately named after land
owners, whereas sites in earlier records (e.g., Hay, 1923; Skeels, 1962; and
MacAlpin, 1940) generally were named on the basis of geographical features such as
cities, towns, rivers, lakes, bogs, or islands.

Township Name: Current survey township names for Michigan Counties were
obtained from Mapbook of Michigan Counties (Lansing: TwoPeninsula Press, 1984).
In cases where townships have been incorporated into expanded city limits, and do
not appear on current maps, older plat books or atlases were used to locate townships.
In instances where sites were located within limits of cities, only the city name is
listed.

Section Number and Coordinates: The section number follows the Township
name, with quarter sections designated if available. For sites described as distance in
miles from a certain town or landmark, the section number was estimated and the
locality designated as "approximate”. Tier (T.) and Range (R.) coordinates of the
Political Land Survey System were obtained from Mapbook of Michigan Counties
(Lansing: TwoPeninsula Press, 1984), or county atlases and plat books. These

coordinates designate survey townships.
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Age: The age of the site is designated on the basis of radiocarbon dates (with

laboratory reference number included) or stratigraphic occurrence.

Material: Skeletal elements and teeth from each site are described, and known
museum numbers are provided. Names of persons who discovered specimens, the
situation in which the material was recovered, and the date of collection are included.

Remarks: Remarks include the present location of the fossils as well as any
additional clarifying comments.

Literature: All known associated literature including journal papers, certain
news articles, and personal communication citations are listed.

lassification
The classification presented in this paper follows Simpson (1945) and Olsen

(1972) for the American mastodont, and Simpson (1945) for the mammoth.

Class MAMMALIA Linnaeus, 1758
Order PROBOSCIDEA Illiger, 1811
Family MAMMUTIDAE Cabrera, 1929
Genus MAMMUT Blumenbach, 1799

MAMMUT AMERICANUM (Kerr, 1792) American mastodont

Mammut americanum in North America
Remains of the American mastodont (Mammut americanum) have been found
throughout the United States (e.g., Lundelius, et al. 1983; King and Saunders, 1984),

Canada (Dreimanis, 1967; Harington, 1977; McAndrews and Jackson, 1988; Osborn,
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1936), and Mexico (Irwin-Williams, 1967). Both mammoth and mastodont teeth have

been recovered from the continental shelf of the Atlantic (Odale, et al. 1987;
Whitmore, et al. 1967). Teeth have been dredged from submerged shorelines as deep
as 120 meters. Mastodonts commonly inhabited lowland areas, but Miller (1987)
reported remains of two mastodont individuals recovered from a Utah sinkhole site
2,981 meters (9,780 feet) in altitude. This is the highest elevation on record for a
mastodont site.

Mastodonts in Michigan are usually recovered from low boggy areas. It is
currently thought that these animals became mired after falling through the vegetation
layer of quaking bogs, and their bones were preserved in the acidic sediments
(Holman, 1975; 1991). Recent expansion of industrial and agricultural practices, and
construction of subdivisions and highways has precipitated additional discoveries of

mastodonts in Michigan.

ALLEGAN COUNTY

1. Keith Site, near Plainwell, Gunplain Township, SE %, NW %, NW % of Section
10, T. 1 N., R. 11 W. Age: late Pleistocene. Material: (MSUVP 1112) right M,,
many vertebrae, ribs, sacrum, and many fragments found at a depth of 1.68 meters
(5.5 feet) in marl by Mr. Dale Keith while digging a drainage ditch in September,
1945. Remarks: This site was originally published by Skeels (1962) who listed an
additional lower jaw with teeth and many foot bones that presently cannot be located.

An extensive file, including maps and photos of the site and the lower jaw (Figure 2)
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is located in the Michigan State University Museum Vertebrate Paleontology Division

records. Several of the thoracic vertebrae exhibit uneven wear on the zygapophyseal

facets (Figures 3 and 4). Literature: Skeels (1962).

2. Fleser Site, four miles west of Door, Salem Township, approximately Section 24,
T. 4 N., R. 13 W. Age: late Pleistocene. Material: jawbone with teeth secured by
Frank Fleser and others around 1900. Remarks: This site was reported by Hay
(1923), Lane (1902) and MacAlpin (1940) as "...four miles west of Door...".
According to the 1895 Illustrated Atlas of Allegan County (Racine: Kace Publishing
Co.), Mr. Fleser owned land in Section 24 of T. 4 N., R. 13 W., which is exactly
four miles west of Door. Assuming that Mr. Fleser found the mastodont jaw on his
property, this site is estimated to be in Section 24 of T. 4 N., R. 13 W. Literature:

Hay (1923), Lane (1902), and MacAlpin (1940).

BERRIEN COUNTY

1. Eau Claire, Pipestone Township, Section 32, T. 5 S., R. 17 W. Age: late
Pleistocene. Material: (MSUVP 1277) right M2, left M, with part of lower left jaw
ramus collected at Eau Claire by B.L. Comstock on August 17, 1896. Remarks:
According to the State Agricultural College Museum Ledger, "...six molars, part of
lower jaw, and other bones from B.L. Comstock; collected at Eau Claire, August 17,
1896". Only the two molars and part of the lower jaw remain in the Michigan State
University Museum Vertebrate Paleontology Collection. The whereabouts of the four

additional teeth, and the other bones is unknown. Dice (1920) stated that "...about
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Figure 2. Jaws of the Keith site mastodont (MSUVP 1112)
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Figure 3. Posterior view of a Keith site mastodont thoracic vertebra with
uneven wear on the zygapophyseal facets (MSUVP 1112)
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Figure 4. Posterior view of a Keith site mastodont thoracic vertebra with
uneven wear on the zygapophyseal facets (MSUVP 1112)
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1897 the teeth of a mastodon were dug up by a dredge within the village limits of Eau

Claire. Their disposition is unknown". Fox (n.d.) reported that "...about 1897 the
teeth of a mastodon, (number unknown) were dug up by a dredge within the village
limits of Eau Claire. The teeth were taken to Benton Harbor and for a time exhibited
in a store there. Their final disposition is unknown". It is highly probable that
MSUVP 1277 was reported by Dice (1920) and Fox (n.d.). Hay (1923), Lane
(1902), and MacAlpin (1940) have briefly reported on this specimen. Hay (1923)
remarked that "the teeth are extraordinarily large..." Literature: Dice (1920) Fox

(n.d.), Hay (1923), Lane (1902), and MacAlpin (1940).

2. Terre Coupe (Dayton), NE % of Section 7, T. 8 S., R. 18 W. Age: late
Pleistocene. Material: right lower jaw ramus with a supernumerary molar (M,)
collected at Terre Coupe by A. H. Taylor in 1854. Remarks: This site has been
reported in Hay (1923), Lapham (1855), Warren (1855) and Winchell (1864), but
section and township information were not provided. Hay (1923) stated "this place
has disappeared from the maps; but it is said to have been situated on the railroad, 11
miles west of Niles, not far east of Galien". Terre Coupe was located in the NW %
of Section 7, T. 8 S. R. 18 W. (1929 Atlas and Plat Book of Berrien County,
Michigan. Rockford: The Thrift Press Map Makers), and was renamed Dayton
between 1853 and 1860 (Fox, 1924; Romig, 1986). I believe this specimen is the
same as that reported by MacAlpin (1940) as "Galien, approximately Section 1, T. 8
S., R. 19 W." MacAlpin’s (1940) approximation is adjacent to the actual site

location. Literature: Hay (1923), Lapham (1855), MacAlpin (1940), Warren (1855),
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and Winchell (1864).

EATON COUNTY

1. Narrow Lake Site, Brookfield Township, approximately Section 33, T. 1 N., R. 4
W. Age: late Pleistocene. Material: right M, collected by Mr. Ozeltine in 1918.
Remarks: The material was "...found in marl while digging a channel to Narrow
Lake" (M. Malkin, personal communication). MacAlpin (1940) reported that "teeth
and bones" were found at this site. Mildred Malkin of Haslett, Michigan is in
possession of the right M,, and received it from Loren Ozeltine (grandson of the
person who found it) on February 6, 1968. The whereabouts of the remaining
material originally reported in MacAlpin (1940) is unknown. Literature: MacAlpin
(1940); Mildred Malkin, personal communication, May 9, 1991, when the mastodont
tooth from Narrow Lake was brought to the Michigan State University Museum for

identification.

2. Cummings Farm Site, near Bellevue, Bellevue Township, SW % of Section 5, T.
1 N., R. 6 W. Age: late Pleistocene. Material: bones; including a femur, tusk, and
four upper teeth. Remarks: Hay (1923) reported that mastodont remains were
"...found on the farm of Mr. Charles Cummings. It [the animal] was a large one, the
femur having a length of 3 feet 10 inches and one tusk was over 12 feet in length.
Four teeth belonged to the upper jaw. The remains must have been found before
1879." The bones were found "...in 1876 in a piece of swamp near his home..."

(1891 Portrait and Biographical Album of Barry and Eaton Counties, Michigan.
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Chicago: Chapman Bros., pp. 458-459). The Cummings’ farm was located in the

SW % of Section 5, T. 1 N., R. 6 W. (1873 Atlas of Eaton County, Michigan.
Philadelphia: C. O. Titus Publishers). MacAlpin (1940) listed a tusk, teeth and
bones of a mastodont from Bellevue, in Section 28, T. 1 N., R. 6 W. I believe these
Bellevue sites reported by Hay (1923) and MacAlpin (1940) to be the same.

Literature: Hay (1923) and MacAlpin (1940).

3. Van Neste Farm Site, near Mulliken, Roxand Township, NE % of NE % of
Section 6 or NW % of NW % of Section 5, T. 4 N., R. 5 W. Age: late
Pleistocene. Material: (MSUVP 1290) left lower jaw ramus with M, and M,, with
many fragments of ribs and vertebrae, found in July, 1959 by Mr. Van Neste, and
excavated by R. Carroll, V. Hogg, and H. Klippell on July 9, 1959. Remarks:
Skeels (1962) reported this specimen as Michigan State University Museum No.1130,
found 2 miles west and 1 mile north of Mulliken, Ionia County. The site is located in
Eaton County, not Ionia County as originally reported. The Van Neste Farm was
located in the NE % of NE % of Section 6 and the NW % of NW % of Section 5, T.
4 N., R. 5 W. (1957 Farm Plat Book, Eaton County, Michigan. Rockford:

Rockford Map Publishers). The specimen is currently on exhibit at the Michigan

State University Museum. Literature: Skeels (1962).

4. Parker Site, near Mulliken, Roxand Township, SW % of Section 20, T. 4 N., R.
5 W. Age: late Pleistocene. Material: (MSUVP 1269) right M? and proximal left

humerus collected by Tom Nelson on October 31, 1966. Remarks: This site was
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reported in Holman et al. (1986). Additional parts of the skeleton are present at the

Alma College Department of Biology. The material in the Michigan State University
Museum Vertebrate Paleontology Collection was received from Mr. Keith Warner on

November 1, 1966. Literature: Holman et al. (1986).

GENESEE COUNTY

1. Johnson Site, Richfield Township, Section 9, T. 8 N., R. 8 E. Age: 12,500 +
500 ybp (Shoshani, 1989). Marerial: Material and excavation details are listed in
Holman et al. (1986) and Shoshani (1989). Remarks: This site was reported as
Section 9, T. 7 N., R. 8 E. by Holman et al. (1986) and Shoshani (1989). The actual
locality is Section 9, T. 8 N., R. 8 E. (1979 Land Atlas and Plat Book, Genesee
County, Michigan. Rockford: Rockford Map Publishers). Literature: Fisher

(1984b); Holman et al. (1986); and Shoshani (1989).

2. Cullen Site, near Davison, Richfield Township, NW % of Section 34, T. 8 N.,
R. 8 E. Age: late Pleistocene. Material: left femur collected by Mr. A. B. Cullen.
Remarks: Hay (1923) and MacAlpin (1940) reported this site but the section and
township data were not included. A. B. Cullen owned the NW % of Section 34, T. 8
N., R. 8 E. (1889 Atlas of Genesee County, Michigan. Caro: E. R. Cookingham
Publishers). Assuming that Mr. Cullen found the bone on his land, the site is
estimated to be in section 34 of T. 8 N., R. 8 E. Literature: Hay (1923); MacAlpin

(1940).
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HILLSDALE COUNTY

1. Stafford Farm, near Church, Wheatland Township, NE % of Section 27, T. 6 S.
R. 1 W. Age: late Pleistocene. Material: skull, lower jaws, 1 tusk, proximal part of
other tusk, 7 cervical vertebrae, 17 thoracic vertebrae, 3 lumbars, sacrum, 11
caudals, 30 ribs, part of sternum, pelvis, right forelimb, and numerous foot bones
found in 1901 in a swamp, and acquired by the United States National Museum.
Remarks: This site has been reported by Gilmore (1906), Hay (1923), Lane (1902),
and MacAlpin (1940). Gilmore (1906) and Hay (1923) have referred to this site as
"...the farm of Levi Wood..." Since this name does not appear on the plat maps,
Wood may have been the collector of the specimen, rather than the owner of the
farm. MacAlpin (1940) estimated this site to be approximately in Section 21, T. 6
S.,R. 1 W. Asof 1894, A. Stafford’s farm was located in the NE % of Section 27,
T. 6 S., R. 1 W. (1894 Plat Book of Hillsdale County, Michigan. Chicago: The
American Atlas Co.). Literature: Gilmore (1906); Hay (1923); Lane (1902);

MacAlpin (1940).

ISABELLA COUNTY

1. Near Mount Pleasant, Fremont Township, SW %, SW % of Section 24, T. 13
N., R. 5 W. Age: late Pleistocene. Material: (MSUVP 1274) left M, (Figure 5)
collected from muck on gravel by John Gott, November 1, 1938. Remarks: The
specimen was briefly listed by MacAlpin (1940) as "one tooth". A pelvis (UMMP
44432) was recovered from the same section of Fremont township and was reported

in Holman et al. (1986). It is not known if MSUVP 1274 and UMMP 44432 are
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Figure 5. Left M, of the Mount Pleasant site mastodont (MSUVP 1274)
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from the same individual. Literature: MacAlpin (1940).

KALAMAZOO COUNTY

1. Vanmiddlesworth Site, near Climax, Climax Township, Section 1, T. 3 S., R. 9
W. Age: late Pleistocene. Material: molar tooth. Remarks: The site was reported
in Holman et al. (1986) as T. 2 S., R. 9 W. Climax Township is located in T. 3 S.,
R. 9 W. (1983 Farm Atlas and Plat Book, Kalamazoo County, Michigan. Rockford:

Rockford Map Publishers). Literature: Holman et al. (1986).

KENT COUNTY

1. Dutmer Site, at Cannonsburg, Cannon Township, SW % of Section 27, T. 8 N.
R. 10 W. Age: late Pleistocene. Material: left M; found by Henry Dutmer.
Remarks: Hay (1923) reported this specimen to be "in the Kent Scientific Museum at
Grand Rapids..." (The Grand Rapids Public Museum). MacAlpin (1940) estimated
this site to be in Section 23 of Cannon Township. Henry Dutmer owned land in the
SW % of Section 27, T. 8 N. R. 10 W. (1907 Standard Atlas of Kent County,
Michigan. Chicago: George A. Ogle and Co.). Literature: Hay (1923); MacAlpin
(1940).

2. Shaw Farm Site, Tyrone Township, NE % of Section 6, T. 10 N., R. 12 W,
Age: late Pleistocene. Material: two teeth and several bone fragments were found in
April of 1988 while digging a drainage ditch. Remarks: This site was reported by

Frankforter (1991), but section and township data were not provided. The Shaw farm
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is located in the NE % of section 6, T. 10 N., R. 12 W. (1988 Land Atlas and Plat

Book, Kent County, Michigan. Rockford: Rockford Map Publishers). Literature:

Frankforter (1991).

LENAWEE COUNTY

1. Gregg Site, at Clinton, SE % of Section 7, T. 5 S., R. 4 E. Age: late
Pleistocene. Material: teeth and bones including foot bones. Remarks: Hay (1923)
and Lane (1902) reported that "...at Clinton, Lenawee County, Mr. P. B. Gragg
[Gregg] had found several teeth and bones of a mastodon.” MacAlpin (1940)
reported that mastodont foot bones had been found at Clinton, in Section 7, T. § S.,
R. 4 E. P. B. Gregg owned the land in the SE % of Section 7, T. 5S., R. 4 E.
(1893 Atlas of Lenawee County, Michigan. George B. Cadwell and Co. Publishers).

Literature: Hay (1923); Lane (1902) and MacAlpin (1940).

2. Decker Site, Northwest of Adrian, Adrian Township, Section 7, T. 6 S., R. 3 E.
Age: late Pleistocene. Material: cranium, 5 molars, tusks, 2 caudal vertebrae,
scapulae, femora, tibiae, fibula, calcanea, humeri, radius, carpals, tarsals,
metacarpals, metatarsals, 3 ribs. These elements were found two feet below the
surface of a small peat bog (Winchell, 1864) on the farm of Uri Decker (1874 New
Historical Atlas of Lenawee County, Michigan. Chicago: Everts and Stewart).
Remarks: This site was reported by Hay (1923), MacAlpin (1940) and Winchell
(1864). Hay (1923) incorrectly listed the Range as 4 East. MacAlpin (1940) listed

the locality as being "...7 miles northeast..." of Adrian but provided the correct



33
section and township information. Hay (1923) reported that "in the U. S. National

Museum (No. 188) there a lower jaw of a mastodon found...in the same locality as
the Decker mastodon..." This lower jaw and the above-listed skeletal elements
probably belong to the same animal. Winchell (1864) stated that many years ago the
place was known as a "deer lick". Literature: Hay (1923); MacAlpin (1940);

Winchell (1864).

MONTCALM COUNTY

1. Hodges Site, near Stanton, Evergreen Township, in the SW % of Section 9, T.
10 N, R. 6 W. Age: late Pleistocene. Material: teeth found in 1911 by L. C.
Hodges. Remarks: Hay (1923) listed that mastodont teeth were found near Stanton in
1911 by Mr. L. C. Hodges. MacAlpin (1940) listed this site as being in the NE
corner of T. 10 N. R. 7 W. L. C. Hodges owned land in the SW % of Section 9, T.
10 N. R. 6 W. (1921 Standard Atlas of Montcalm County, Michigan. Chicago: Geo.

H. Ogle and Co., Publishers). Literature: Hay (1923) and MacAlpin (1940).

NEWAYGO COUNTY

1. Jolman Site, Sheridan Township, Section 10, T. 12 N., R. 14 W. Age: late
Pleistocene. Material: right scapula. Remarks: An incorrect Range for Sheridan
Township was given in Holman et al. (1986). The coordinates for Sheridan township
are T. 12 N, R. 14 W. (1984 Mapbook of Michigan Counties, Lansing:

TwoPeninsula Press). Literature: Gilbert (1981); Holman et al. (1986).
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OAKLAND COUNTY

1. Calwell Farm Site/Fenton, Rose Township, Section 6, T. 4 N., R. 7 E. Age:
late Pleistocene, Material: In 1862, a tooth was found on the farm of D. Calwell
"in a marshy place” and was described as having "two prongs with the crown of the
tooth pretty well worn down" (The Detroit Free Press, January 9, 1862). Remarks:
This site was listed in Winchell (1864), as being from Fentonville, Oakland County.
Section and township details weren’t included. This is the same site reported by Hay
(1923) and MacAlpin (1940) as being from Fenton, Genesee County. MacAlpin
(1940) estimated this site to be in Section 36, T. S N., R. 7 E. The Calwell farm
was located in Section 6, T. 4 N., R. 7 E. (1872 Atlas of Oakland County, Michigan.
New York: Beers and Co.). Literature: Charles H. Martinez, Michigan
Archaeological Society, personal communication to J. A. Holman, January 12, 1982,
with news article from The Detroit Free Press, page 1, January 9, 1862; Hay (1923);

MacAlpin (1940); Winchell (1864).

2. Green Site, near Eames, Orion Township, approximately Section 33, T. 4 N., R.
10 E. Age: late Pleistocene. Material: (UMMP 60454) partial scapula, pelvis, and
vertebrae (Holman et al., 1986). Remarks: Holman et al. (1986) listed this site as
"near Eames, Pontiac Township, Section 33, T. 3 N., R. 9 E." This information is
in error: Eames is located in Orion Township, not Pontiac Township, and T. 3 N., R.
9 E. coordinate with Waterford Township (1984 Mapbook of Michigan Counties,
Lansing: TwoPeninsula Press). Essentially, information pointing to three different

townships has been provided. I have been unable to find Nobi Green listed on a plat
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map of Oakland County, and will assume that this site is in Section 33 of Orion

Township, T. 4 N., R. 10 E. next to Eames. Literature: Holman et al. (1986).

OCEANA COUNTY

1. Huls Site, near Rothbury, Grant Township, SW % of the SW % of Section 12, T.
13 N, R. 17 W. Age: late Pleistocene. Material: "palate fragment with right and
left M? plus right and left M® and two ribs...discovered by Adrian Huls, September
1963 in peat and mud..." (Holman et al. 1986). Remarks: This specimen was
donated to the Muskegon County Museum in Muskegon, Michigan. It has been
catalogued with Museum numbers X87.89.1 (skull) and X87.89.2-7 (photos).
Literature: R. A. Gibson, personal communication in letter of October 20, 1988,

Holman et al. (1986).

OTTAWA COUNTY

1. Jonio Farm Site, near Conklin, Chester Township, S 2, NW % of Section 19,
T. 9 N, R. 13 W. Age: late Pleistocene. Material: (MSUVP 1289) tusks, foot
bones, ribs, vertebrae, humerus, pelvis, and leg bones discovered by John Jonio in
May of 1938, and excavated by the Grand Rapids Public Museum. Remarks: All
bones were reported to have been found in muck on top of light-colored till. Material
was donated to the MSU Museum by the Grand Rapids Public Museum on June 10,
1947 for the purpose of "filling out” a mastodont specimen that was to be articulated
and mounted for an exhibit. This specimen was listed in the mastodont census of

MacAlpin (1940) as "about a hundred bones". I believe that this is the Kent County
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site referred to by Skeels (1962) as "...exact locality unknown. Parts of a skeleton.

Specimens at the Michigan State University Museum." A label on the bones refers to
the Grand Rapids Public Museum, Kent County, but the actual site where the bones

were excavated is in Ottawa County. Literature: MacAlpin (1940), Skeels (1962).

SAGINAW COUNTY

1. Willis Farm, St. Charles Township, Section 6, T. 10 N., R 3 E. Age: late
Pleistocene. Material: distal tusk, lower jaw, and ribs (Lane, 1902). Remarks: Hay
(1923) and Lane (1902) reported mastodont remains from the "Willis farm" but
locality data were not provided. The Willis farm was located on Section 6, T. 10 N.,
R. 3 E. (1900 Plat Book of Saginaw County, Michigan. Rockford: W. W. Hixson

and Co.). Literature: Hay (1923) and Lane (1902).

2. Mauer Site, near Frankenmuth, Birch Run Township, Section 9, T. 10 N., R. 6
E. Age: late Pleistocene. Material: mandible with right third molar collected from
the Raymond Mauer farm. Remarks: Reported by Holman et al. (1986) as
"Frankenmuth Township, Section 9, T. 10 N., R. 6 E." This site is actually located
in Birch Run Township, Section 9, T. 10 N., R. 6 E. (1974 Atlas and Plat Book,
Saginaw County, Michigan. Rockford: Rockford Map Publishers). Literature:

Holman et al. (1986).
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ST. JOSEPH COUNTY

1. Prairie Lake, Sherman Township, approximately Section 13, T. 7 S., R. 10 W.
Age: late Pleistocene. Material: "...two bones..." (MacAlpin, 1940). Remarks:
MacAlpin (1940) lists this site as being in the East %2 of T. 7 S., R. 10 W. (Sherman
Township). Prairie Lake extends into Sherman Township in Sections 13 and 24, with
the larger part being in Section 13 (1930 Plat Book of St. Joseph County, Michigan.

Rockford: W. W. Hixson and Co.). Literature: MacAlpin (1940).

SHIAWASSEE COUNTY

1. Warren Site, near Bancroft, Shiawassee Township, Section 36, T. 6 N., R. 3 E.
Age: late Pleistocene. Material: tusk, teeth, ribs, and many other bones. Remarks:
Lane (1906) listed the remains as being found near the line between Sections 36 and
25, but did not designate the actual Section that the specimen was found in. An
incorrect Range coordinate was also given. The Warren land was located in Section
36, T. 6 N. R. 3 E. (1915 Standard Atlas of Shiawassee County, Michigan. Chicago:

Geo. A. Ogle and Co.). Literature: Hay (1923), Lane (1906), MacAlpin (1940).

VAN BUREN COUNTY

1. Heuser Site, three miles east and one mile south of Hartford, Hartford Township,
Section 24, T. 3 S., R. 16 W. Age: late Pleistocene. Material: (MSUVP 792) right
M? and M? and several small skull fragments with sinuses, collected by Robert Heuser
from a peat bog during June, 1958. Remarks: specimens were briefly reported by

Skeels (1962) as Michigan State University Museum number 5296. The section
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number was not given. E. Heuser owned land in Section 24, T. 3 S., R. 16 W.
(1954 Farm Plat Book, Van Buren County, Michigan. Rockford: Rockford Map

Publishers). Literature: Skeels (1962).

2. Near Hartford, Hartford Township, T. 3 S., R. 16 W. Age: late Pleistocene.
Material: (MSUVP 1285) a partial right scapula. Remarks: The specimen was said
to have been found while digging a farm pond, and was reported in Holman et al.
(1986) as Proboscidea Indeterminate. The specimen was compared with proboscidean
material from the Indiana State Museum (ISM catalog number 71.3.39.13), and

identified as Mammut americanum. Literature: Holman et al. (1986).

WASHTENAW COUNTY

1. Kuhl Site, near Ann Arbor, Lima Township, Section 33, T. 2 S., R. 4 E. Age:
late Pleistocene. Material: a list of skeletal elements (UMMP 59936) appears in
Holman et al. (1986). Remarks: This site was cited by Holman et al. (1986) as
"...Scio Township, Section 33, T. 2 S., R. 4 E." The correct township is Lima,
Section 33, T. 2 S., R. 4 E. (1970 Triennial Atlas and Plat Book, Washtenaw
County, Michigan, Rockford: Rockford Map Publishers, Inc.). Literature: Holman

et al. (1986).

2. Killin Gravel Pit Site, Ann Arbor, Scio Township, Section 25, T. 2 S., R. S E.
Age: late Pleistocene. Material: (UMMP 61427) piece of tusk. Remarks: This site

was cited by Holman et al. (1986) as "...Ann Arbor Township, Section 25, T. 2 S.,
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R. 5 E." The correct township is Scio, Section 25, T. 2 S., R. 5 E. (1964, 1967,

1970, 1981/82, 1985 Land Atlas and Plat Book, Washtenaw County, Michigan,

Rockford: Rockford Map Publishers). Literature: Holman et al. (1986).

3. Darling Farm Site, seven miles southeast of Ypsilanti, Augusta Township,
Section 12, T. 4 S., R. 7 E. Age: late Pleistocene. Material: lower jaw with teeth,
teeth of the upper jaw, parts of the cranium, vertebrae, ribs, and some limb bones
found on the farm of Albert Darling, 7 miles southeast of Ypsilanti (Hay, 1923).
Remarks: Hay (1923) listed this site, but did not include section and township
information. MacAlpin (1940) estimated the location as Section 1 of T. 4 S., R. 7 E.
The Darling farm was located in Section 12 of T. 4 S., R. 7 E. (1874 Combination
Atlas Map of Washtenaw county, Michigan. Chicago: Everts and Stewart).

Literature: Hay (1923); MacAlpin (1940); Russell and Leverett (1908).

WAYNE COUNTY

1. Shartuck Site, near Plymouth, Plymouth Township, approximately Section 26, T.
1S.,R. 8 E. Age: late Pleistocene. Material: tusk and teeth (Hay, 1923).
Remarks: Both Hay (1923) and Winchell (1861) reported that Mr. Shattuck had
exhumed a mastodont tusk and some teeth near Plymouth. Assuming that the
specimen was found on his land, the locality of this site is Section 26, T. 1 S., R. 8
E. (1876 lllustrated Historical Atlas of the County of Wayne, Michigan. Chicago: H.

Belden and Co.). Literature: Hay (1923), MacAlpin (1940), and Winchell (1861).
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BARRY COUNTY

1. J. Beavers Site, Assyria Township, SE %, NE %, SE % of Section 28, T. 1 N.,
R. 7 W. Age: late Pleistocene. Material: a well-worn right M, (Figure 6) collected
May 9, 1987 by James and John Beavers. Remarks: found on the surface of dredged
pond matrix that was spread with a bulldozer. The specimen is currently at the

Michigan State University Museum for examination.

EATON COUNTY

1. Vermoneville Site, Vermontville Township, NE%, SE %, SW % of Section 14,
T. 3 N, R. 6 W. Age: late Pleistocene. Material: three teeth found in the summer
of 1945 by Dale Cotton and Milton Sprague. Remarks: Dale Cotton found one of the
teeth (a third molar) while using a tractor to plow the land. Sometime later, Milton
Sprague, who owns land adjacent to the corn plot where the tooth was found,
recovered two additional teeth (one a second molar). The corn field is on the edge of
what was once a large swamp. One tooth (the second molar) remains in possession of
Theodore Sprague, who is Milton Sprague’s son. One tooth was stolen and the
whereabouts of the third tooth is unknown. Literature: Theodore Sprague, personal

communication, letters of April 5, 1989, and June 21, 1989.
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Figure 6. Right M, of the Beavers site mastodont (uncatalogued)
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GRATIOT COUNTY

1. Lentz Site, Farm of Lee and Bertha Lentz, Pine River Township, NW %, NW
% of Section 19, T. 12 N., R. 3 W. Age: late Pleistocene. Material: left M,
recovered in 1970 by Mr. Lentz while tiling, and a femur collected in 1941 in the
same vicinity by Mr Lentz’ father. Remarks: The femur is believed to be in
possession of Anderson College, Anderson, Indiana. It was donated to them by Fred
Lepperin. Literature: Ron Kapp, personal communication in letter of March 30,

1989.

KENT COUNTY

1. Plainfield Heights Site, Plainfield Township, SW % of Section 33, T. 8 N., R.
11 W. Age: late Pleistocene. Material: one tooth. Remarks: found by Walter
Morrow in August, 1989 in a peat bog. The tooth has since disintegrated.

Literature: Walter Morrow, personal communication, March 4, 1991.

SANILAC COUNTY

1. Ellembaum Site, Ralph Ellembaum Farm, 10 miles south of Deckerville,
approximately Section 20, T. 11 N., R. 15 E. Age: late Pleistocene. Material:
(MSUVP 1268) left M, collected in June, 1962 by Ralph Ellembaum. Remarks: The

tooth was turned over by a plow on the Ralph Ellembaum farm.
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WASHTENAW COUNTY

1. Scio Farms Estates Site, Scio Township, SE %, NW %, SE % of Section 20, T.
2S.,R. SE. Age: late Pleistocene. Material: (MSUVP 1288) left scapula, 2
thoracic vertebrae, 1 lumbar vertebra, rib fragments, and many tusk fragments
collected by Darrell Hughes in 1987. Remarks: The bones were collected from muck
that had been spread on the surface of an area that was being paved.

T Measuremen

Both tusks and cheek teeth develop in American mastodonts. The tusks are
second incisors and are composed of dentine. Tusks from the upper jaw (maxilla) are
most prevalent, although specimens are occasionally found with short tusks in the
lower jaw (mandible). Hay (1912) reported that mandibular tusks were probably
indicative of male mastodonts. However, Haynes (1991) found mandibular tusks in
both sexes. Six cheek teeth develop in each side of the upper and lower jaws. The
first three of these teeth are milk teeth or deciduous premolars, and the last three are
permanent molars. Osborn (1936) used the symbols Dp for deciduous premolars and
M for molars, with an upper case numeral to indicate upper teeth, or a lowercase
numeral for lower teeth. The cheek teeth of the upper jaw are numerically designated
as: Dp?, Dp°, Dp*, M!, M?, M?; and teeth of the lower jaw are: Dp,, Dp,, Dp,, M;,
M,, M;. Some researchers utilize the scheme followed for modern elephants: M1,
M2, M3, M4, M5, M6. This system makes reference to teeth according to their
order of appearance, rather than their ancestry (Haynes, 1991). When referring to
both upper and lower teeth, both numerical designations are included (e.g., M1/1). an

R or L may be placed before the symbol to indicate a right or left tooth.
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Each molar tooth has a number of paired cusps called transverse ridges, ridge
crests or lophs. Dp2/2 and Dp3/3 have two ridge crests. Dp4/4, M1/1, and M2/2
have three lophs. M3/3 has four lophs and a "vestigial heel” (Skeels, 1962), or five
lophs may be present. Saunders (1977) used terms to indicate specific lophs of
mastodont teeth: Protoloph, Metaloph, Tritoloph, Tetartoloph, and Pentaloph indicate
the first, second, third, fourth, and fifth lophs respectively. The suffix -id is added to
indicate teeth of the lower jaw.

The measurement techniques of Saunders (1977) included the application of
Simpson’s (1949) definitions of length and width. For measuring teeth, Simpson
(1949) defines length (L) and width (W) as:

L= maximum length between planes tangential to the enameled crown

and at right angles to the long axis of the tooth series as determined by

the median sulcus.

W= the maximum width between vertical planes tangential to the sides

of the enameled crown and parallel to the long axis of the tooth series

as determined by the median sulcus and with the tooth oriented (in the
jaw or as if it were) with the tooth series horizontal.

The Mammut americanum cheek teeth in the Vertebrate Paleontology division
of the Michigan State University Museum were examined and measured with a pair of
Sylvac-Fowler electronic calipers. Tooth placement was determined using the
methods of Hay (1912), and noted with Osborn’s (1936) symbols. Techniques and
terminology follow Saunders (1977). The tooth measurements are in millimeters and

are presented in Table 1.
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All Mammut americanum teeth in the Michigan State University Museum were
determined to be permanent molars (M1/1, M2/2, or M3/3). Hay (1912) noted that
occasionally the last deciduous premolar is difficult to distinguish from the first
permanent molar. MSUVP 1268 and MSUVP 1274 were provisionally placed as M,
on the basis of measurement ranges of other Michigan mastodont teeth (Skeels, 1962).
Because MSUVP 1268 and MSUVP 1274 are isolated teeth, it is possible that one or
both is Dp,, and not M,. MSUVP 1274 consists of a crown only (Figure 5). The
pulp cavity is evident and no roots were preserved. Specimen MSUVP 1004 consists
of a partial cranium (Holman 1979). By utilizing the descriptions of Osborn (1936), I
have determined MSUVP 1004 to be a female. This is an MSU specimen that can be
positively sexed on the basis of Osborn’s (1936) cranial and palatal features. Because

the Beavers Site tooth is not catalogued, it is unnumbered.

Class MAMMALIA Linnaeus, 1758
Order PROBOSCIDEA Illiger, 1811
Family ELEPHANTIDAE Gray, 1821
Genus MAMMUTHUS Burnett, 1830
MAMMUTHUS sp. mammoth
Mammuhus sp. in North America
Agenbroad (1984) studied the distribution of mammoths in the New World and

reported that "...the heartlands for mammoth localities are in Alaska, the prairie
provinces of Canada, and in a band of southwestern and central states in the United

States”. Records of finds in Mexico are apparently numerous, and the southern-most
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reliable record is El Salvador, Central America (Stirton and Gealey, 1949). The

frequency of mammoth distribution is greatest in Alaska, followed by Texas and the
central plains. Mammoths are also abundant in the Pleistocene deposits of the west
coast and an area extending northeast from Arizona to Minnesota. In addition,
Florida is observed as an isolated, high-frequency area (Agenbroad, 1984). As
mentioned before, both mastodont and mammoth teeth have been recovered from the
Atlantic continental shelf (Odale, et al. 1987; Whitmore, et al. 1967).

Mammoth sites in Michigan are found in geologic settings similar to those of
the mastodont. The usual stratigraphic sequence from bottom to top is glacial sands
and gravels, bluish-gray clay, marl, peat, humus and topsoil. Proboscidean bones and
teeth are normally recovered between the marl and the peat (Holman, 1988; 1991). A
mammoth was recently reported from an unusual stratigraphic setting for Michigan.
The bones were recovered from a beach sand-blackish organic sand contact (Holman,
1991). Mammoth localities are less abundant than mastodont sites in Michigan.

f Michigan Mamm Recor

ARENAC COUNTY

1. Van Horn Site, near Alger, Moffatt Township, SE %, NE %4, NW % of Section
8, T. 20 N., R. 3 E. Age: 11,280170 ybp (Beta-32130) (Holman, 1991). Material.
(MSUVP 1219) left M?, found by Chris Van Horn who stepped on the tooth while
wading in a pond, and the proximal end of a rib, found in a spoil bank by Jerry Van
Horn, in August, 1988. Remarks: Specimens were found when the landowners were
expanding a pond, and bulldozing the spoil. The tooth was recovered from the west

side of the pond, and the rib was found on the bank near the southwest end of the
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pond. On August 18, 1988, J. A. Holman, D. Parmley, and L. Abraczinskas, from

the Michigan State University Museum visited the site. The Van Horn family donated
the specimens to the Michigan State University Museum.

Literature: Holman (1991).

BERRIEN COUNTY

1. E.K. Warren Site, Two miles southeast of Three Oaks, Three Oaks Township,
NW % of Section 24, T. 8 S., R. 20 W. Age: late Pleistocene. Material: (MSUVP
1276) right and left M?; right and left M, (Figures 7 and 8) found by Ed Ingert on the
Warren farm around 1900. Remarks: The teeth, along with a few other bones, were
recovered while digging post holes. The specimens were originally deposited in the
Chamberlain Memorial Museum. Upon the closing of this Museum, the teeth were
cataloged into the Michigan State University Museum Collection, and are presently
located in the Vertebrate Paleontology Collection. The whereabouts of the other
bones is unknown. Dice (1920), Fox (n.d.), Hay (1923), Sherzer (1927), and Skeels
(1962) briefly reported this site, but section and township information were not given.
The Warre<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>