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AN APPRECIATION

The investigation of an architectural site by a trained archaeologist

not only yields collections of artifacts, which when interpreted are of

unique value, but also provides an important aid to the architect en-

gaged in restoration work. This proved to be of especial importance

in the reconstruction of Fort Ligonier, all vestiges of which had disap-

peared long before 1800.

The best information obtainable consisted of two drawings that the

architect found in the Royal Library at Windsor Castle, and two draw-

ings in the British Museum in London. As usual no elevations were

available except for a very helpful section through the horizontal log

wall of the front of the fort. Reconstruction drawings were prepared

using evidence gained from contemporary army handbooks, military

correspondence in the Bouquet Papers, knowledge of 18th-century

fort construction obtained by visits to all the fort sites in the eastern

United States, and a background of restoration work of the Georgian

period.

The problem of critical importance was to establish the location of

the fort, designed by Harry Gordon in 1758. The architect secured the

services of a recognized archaeologist in 1947. A number of artifacts

were recovered, but no subsoil evidence of the fort structure although

half the fort walls were of stockade construction and should have yield-

ed information on post holes. Under these circumstances the first

partial reconstruction of the fort was placed on the site by reference to

orientation and identifiable physical features shown on the early plans.

The second archaeological project, however, begun by Jacob L.

Grimm in 1960 yielded subsoil traces of fort structure by which the

fort could be accurately located on the site. The 18th-century draw-

ings proved to have been faithfully followed in actual construction ( as

had been demonstrated previously in the comparison of the plans of

Fort Pitt with the exposed foundations of that fort). The recovery of

building hardware and artifacts threw light on the use of the buildings

and the tools and accoutrements of those who occupied the buildings.

This information was invaluable in preparing drawings for reconstruc-

tion and in the development of museum exhibits. The recovery of

building hardware, including hinges, pintels, spikes, and the like pro-

vided models for the blacksmith in forging the hardware used in the

reconstruction.

The able research and the orderly annotations to the findings em-

5
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bodied in this paper prepared by Jacob L. Grimm provide a model for

any project involving a cooperative effort between historical archaeolo-

gist and restoration architect. In addition Grimm has assembled an

unrivaled collection of artifacts of the French and Indian War period,

as attested by the acclaim of competent authorities and the interest

displayed by an ever-increasing flood of visitors to the Fort Ligonier

Museum. In addition to those artifacts on display, a large reserve

collection is available for examination by students, historians, and

archaeologists.

Charles M. Stotz, F.A.I.A.

Architect for the Restoration



Introduction

Fort Ligonier was built in 1758 along the Loyalhanna Creek at

what is now Ligonier, Westmoreland County, Pennsylvania (Plate 1).

It was built of timber and earth.

The inner fort was on a hill, falling away on three sides, that had a

maximum elevation of 1202 feet. This elevation is 50 feet above the

Loyalhanna to the south and 50 feet above the small stream west of

the fort where the garrison had its cattle pens. It is 30 feet higher than

the same small stream where it runs north of the fort. The ground to

the east rises to 1226 feet near the upper hornwork (a fortification

built out from the main fort structure; in this case the Upper Battery

of Fort Ligonier )

.

The inner fort was surrounded by log entrenchments with fraised

tops. The retrenchment line is sometimes called the outer fort.

Assigned site number 36 Wm 71 by the Carnegie Museum Upper Ohio

Valley Archaeological Survey, the fort is % mile south of latitude 40° 15'

N. and % mile east of longitude 79° 15' W.
As early as the 1890’s, interested persons in the Ligonier Valley

considered restoring the old fort (Fort Ligonier Museum Records,

1895 or 1898), but it was not until 1946, when the Fort Ligonier

Memorial Foundation was incorporated, that any progress was made.

Shortly thereafter the Daughters of the American Revolution, Wil-

liam Kenley Chapter, Latrobe, Pennsylvania, donated a lot 120 feet

wide and 180 feet deep facing Loyalhanna Street to the north and

Freeman Alley to the south. This land was believed to be the location

of part of the inner fort.

In 1947 the Foundation commissioned Charles M. Stotz, architect

and historian, to research and plan the restoration of the site.

In the same year Eugene M. Gardner conducted an archaeological

investigation on the property donated by the Daughters of the Ameri-

can Revolution. More than 700 squares, five feet to a side, were

excavated. Exploratory trenches were dug on nearby privately owned

properties.

Several hundred artifacts were recovered. Features including fire-

burned, disturbed, and flagstone areas, and post molds, in no particular

pattern, were uncovered. This evidence proved the fort was in the

excavated area, but the exact location of the fort remained unknown.

Stotz located accurate maps. After several years of literary research

7
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and fund-raising, portions of the inner fort, including the North Bas-

tion, West Bastion, and the OlRcers’ Quarters were reconstructed and

opened to visitors in 1954. The land for the West Bastion was made
available by the closing of a portion of Freeman Alley.

In 1955 the Ligonier Valley Railroad donated a large parcel of land

along the Loyalhanna Creek, adjoining fort property already owned.

On this additional tract the Foundation reconstiucted portions of the

outer retrenchments and a cannon platform.

The Darr and Melville properties occupying an area that had been

part of the inner fort were bought in 1960. In 1961 the writer, then

serving as a Dhector of the Foundation, received permission to con-

duct excavations in this section on a voluntary part-time basis with the

aid of a few friends.

Excavations continued into 1961. A large refuse area (Feature No.

1) was found east of the South Bastion, and we began exposing it.

Work with Feature No. 1 was interrupted July 12, 1961, when the

contractor digging the pit in which the foundation for the new Fort

Ligonier Museum was to be laid exposed a remarkable deposit of

leather, wood, and tin-plated items in the small sReam and in the

cattle-pen area west of the fort that had hitherto been masked by fill.

We spent the rest of 1961 recovering artifacts and determining the

chai’acteristics of this deposit.

While this salvage was going on, purchase of the Dull property made
additional land available for archaeological exploration and provided

the key to restoration of the inner fort.

During 1962, the third year of digging, we completed excavating

the refuse area just outside the South Bastion.

The new museum was dedicated October 12, 1962, and we began

planning the complete restoration of the inner fort. These plans in-

cluded excavation of all areas that would be covered by reconstruc-

tion. To further the project, the Fort Ligonier Memorial Foundation

allocated funds for the first time during the current series of exca-

vations.

We built a 15-by-20-foot portable plastic shelter to allow us to ex-

cavate during the winter months, and during the winter of 1962-1963,

we found a magazine (Feature No. 5) in the South Bastion. This was

the first of several features that provided us with the exact location of

the original fort. These features indicated the reconstruction of 1954

had to be moved about 20 feet to the east.

Excavations continued through 1964, disclosing additional features
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and providing valuable information. The outstanding find was the

powder magazine (Feature No. 23) in the East Bastion.

In 1965 a structure (Feature No. 35) in the West Bastion, and a

service trench (Feature No. 4) leading from the magazine stairwell

in the East Bastion were found.

Between 1960 and 1965, 610 five-foot squares had been excavated

and 150 feet of the stream-bed had been uncovered.

As the excavations neared completion, the reconstruction of the

fort on its original location was well under way, a monument to those

who served there, a reminder of our heritage, and a tribute to all who
participated, contributed, and believed.

Historical Setting

The English reasserted their claims to the land west of the Allegheny

mountains in the mid-eighteenth century. The French, interested in

the region because it was part of a vital route between their colonies

in New France (Canada) and Louisiana, in 1754 sent men to build a

fort at the forks of the Ohio (Pittsburgh) to establish their domina-

tion. When the French advance party arrived at “the Forks,” it found

the English already there building Fort Prince George. The English

force was small and easily overwhelmed by the French, who then

started building Fort Duquesne. The English force retreating from Fort

Prince George met Colonel George Washington at Wills Creek (Fort

Cumberland) and told him of the French occupation at the Forks.

At the time, Washington was building a wagon road over the moun-
tains toward the never-to-be-completed Fort Prince George.

Washington crossed the Youghiogheny River at Great Crossings

and established a camp at Great Meadows. Learning of a French

bivouac in a nearby glade
(
Jumonville), he surrounded the camp and

led an attack upon it. Nearly a third of the 32 Frenchmen in the

bivouac were killed. The first blood had been shed in a war that was

to last nine years.

Construction of Fort Necessity at Great Meadows began. Washing-

ton attempted to push his road on toward Fort Duquesne but news of

an army of French and Indians in the area prompted him to return

with his men to Fort Necessity to strengthen it and wait for reinforce-

ments.

Help did not arrive. Early in July the Erench attacked and defeated

the British garrison, which delivered the fort to the enemy on July 3,
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1754. The victory assured French control of the land west of the

mountains for the time-being.

A year later the English dispatched an army under General Edward
Braddock in a major attempt to capture Fort Duquesne. The army

used Washington’s road through Fort Necessity and continued toward

Fort Duquesne. Although his force of 1300 men was overwhelming

compared with the number of men in the French garrison at Fort

Duquesne on July 9, 1755, Braddock suffered disastrous defeat. In the

engagement, on the banks of the Monongahela River a few miles east

of Fort Duquesne, he was mortally wounded. Not until 1758 were the

British able to attempt another campaign against Fort Duquesne.

The new effort was commanded by General John Forbes. Forbes

ordered the construction of a fort at Raystown (Bedford) in May,

1758, and shortly thereafter initiated a survey for a road over the

mountains to the w est. Golonel Washington and the Virginians favored

moving the army from Shippensburg to Fort Gumberland and from

there over Washington’s 1754 road (extended by Braddock in 1755),

but the request was denied and a new road was built over the route

Forbes had chosen. Before the road was begun, however, 1500 men,

under Golonel James Burd, were sent to Loyal Hannon late in August,

1758, to build a fort.

Golonel Burd began building Fort Ligonier at Loyal Hannon on Sep-

tember 3, 1758, and six days later Major James Grant marched from

the encampment with 850 men and officers to reconnoiter Fort Du-

quesne. He was badly defeated just outside Duquesne’s walls, an en-

counter that cost him some 300 casualties.

Now aware of the fort being built at Loyal Hannon, the French at-

tacked it on October 12. The estimated 600 French and Indians

commanded by Gharles Phillip Aubrey were not successful in captur-

ing the fort, but they did succeed in driving off most of the horses. The
attack was probably intended to delay Forbes’s march on Duquesne
until spring and French reinforcements could arrive from Ganada.

Actually, Forbes and his staff did decide early in November to wait

until spring before advancing on Fort Duquesne. Shortly after this de-

cision, however, a prisoner, captured near Ligonier, informed Forbes

of the small garrison and scarcity of supplies at Fort Duquesne.

Forbes reversed his decision and the 50-mile march to the objective

from Fort Ligonier began in mid-November. Arriving on November

25, Forbes’s army found Fort Duquesne abandoned and in smoldering

ruins.
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Major victories in the north in 1759 and 1760 assured British mili-

tary control of the Ohio. When the treaty of Paris was signed in Febru-

ary, 1763, Canada and the Ohio region were ceded to the British and

the way west was opened to their colonists. But the Ottawa chief, Pon-

tiac, an ally of the French, had no intention of accepting an ''opening

of the west” by the British, As the head of an unprecedented Indian

alliance, he struck the major frontier posts in the summer of 1763.

The Indians captured eight of twelve forts attacked and terrorized the

entire frontier.

Fort Ligonier repelled a serious attack on June 21, and on August 2

help arrived from Fort Bedford. Colonel Henry Bouquet, second in

command during the Forbes campaign, arrived at Ligonier with his

little araiy on August 2, 1763, and proceeded toward the besieged

Fort Pitt, which had been built on the site of Fort Duquesne. Bouquet

met the enemy at Bushy Run, midway between Ligonier and Fort

Pitt, and decisively defeated them in engagements on August 5 and 6,

1763. Following this death blow to Pontiac’s conspiracy. Bouquet led

an expedition into Ohio in 1764 and forced the Indians to sue for

peace.

No longer needed as a defense post against Indians, Fort Ligonier’s

military importance dwindled, and in 1766 it was decommissioned

and rapidly fell into ruin.

Techniques

PRESERVATION

The normally perishable materials found in the stream bed demand-

ed immediate treatment to permit storage under "dry” conditions,

contrary to the situation in which they had been preserved for 200

years. They also required continuing attention thereafter in the effort

to prevent their disintegration.

Recovered items were immediately placed in containers of water and

at the end of each day’s digging were transferred to a very damp
cellar. Once items were cleaned, they were subjected to experiments

with alcohol, glycerin, linseed oil, and neatsfoot oil as trial preserva-

tives. Neatsfoot oil proved superior on both leather and wooden items.

To retard the drying process and to replace moisture with preserva-

tives in the artifacts, items were painted six to ten times daily with

neatsfoot oil for a week or ten days, then three or four times daily

for a month or so, then once or twice daily for about three months.

Leather items responded very well. Slight shrinkage ( approximately
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1/16-inch in eight inches) was observed, but they remained pliable.

Drying of oil in the leather was notieed three years after their recovery,

and all leather pieces have since been ti'eated with British Museum
Leather Preservative. The leather will probably require attention every

two or three years for proper preseiwation.

As a whole, wooden items also responded well, but splitting oc-

eurred in some soft woods and occasionally there was some warping.

Woods that were soft and spongy to the touch were permanently sub-

merged in neatsfoot oil.

Linseed oil worked well in wood but tended to become sticky and

varnish-like. A sample of wood boiled in linseed oil rapidly shrank

to one-fourth its original thiekness.

It is important to note that most wood found was in an excellent

state of preservation when recovered and that preservatives used here

may not be adequate for items found in less favorable circumstances.

We are now experimenting with the removal of preservatives from

wood, using denatured alcohol as a solvent, to restore the wood to its

natural color. Preliminary results are encouraging.

Glycerin kept apples, corncobs, grasses, melons, seeds, and nuts

well preserved, but items that had retained their original color under-

ground, corncobs and gourds, for instance, darkened gradually after

excavation. Alcohol was effective to some extent in preserving these

vegetable items, but its low viscosity resulted in damage to specimens

when their containers were handled.

EXCAVATION

Inner Fort Area

The area under consideration was staked out in five foot squares.

Each square was excavated an inch or two at a time and leveled off

every six inehes. The sides were scraped to verticality. Conventional

tools — trowels, hoes, shovels, mattocks, whisk brooms, paint brushes,

and dental picks — were used as eonditions required. One-fourth-inch-

mesh screens were used for sifting dry earth. When the earth was wet,

one-half-inch-mesh screens were used. When beads were seen, earth

was washed through a very fine sereen.

A summary sheet was filled out for each six-inch level of every

squai'e. Information under the following headings was recorded:

(1) Site name; (2) Date; (3) Section; (4) Level; (5) Screen size; (6) Floor

checked for features?; (7) Floor plan drawn?; (8) Walls checked for features?;

(9) Stratification drawn?; (10) Features found; (11) Nature of soil; (12) Photos
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taken; (13) Maximum depth excavated; (14) Post-fort items found; (15) Lowest

level post-fort items found; (16) Fort items found; (17) Pre-fort items found;

(18) Unidentified-period items found; (19) Remarks; (20) Excavated by; (21)

Recorded by.

Depth of all artifacts was recorded, as well as their position in rela-

tion to structures when they were associated with the latter. Features

were plotted on graph paper and photographed on 135 Kodachrome
film and 127 Verichrome film. Occasionally artifacts were photo-

graphed in position, and some photographs of general interest were

taken.

A 15-foot"by-20-foot fiberglass structure with a wooden frame

was constructed for winter digging. The stiucture was 10 feet high,

had two doors and four windows, through all of which dirt could be

removed. A butane heater was installed and floodlights were added for

the convenience of those who wished to work evenings. The shelter

was moved by placing rollers under it and towing it with a jeep. A
bulldozer, originally used for towing, proved too costly. Areas desig-

nated for excavation during freezing weather were covered with plastic

and six inches of sawdust. This minimized the freezing of the soil and

the covering was easily removed once the shelter was placed over it.

Stream Bed

The wetness of the soil in the stream bed and the necessity for

speed because of the schedule for building the Museum required ex-

cavation techniques differing in many respects from those used in

excavation of the inner fort area. Areas of the stream bed not exposed

by the construction were uncovered by a bulldozer. An observer guid-

ed the operator to make certain the machine did not cut too deep. As

operation progressed the bulldozer was replaced with a back hoe

which could remove the dirt without placing the weight of the machine

on the exposed silt-filled stream bed. Once the fill was removed a small

section of the silt in the stream bed was removed, down to the bottom,

with trowels. Once the exposed bottom was large enough for two dig-

gers to work, the silt in the stream bed was peeled away vertically. We
worked with extreme caution to avoid cutting or scarring the more
perishable items. Shoes were bound with cord to prevent their parts

from separating. In a few areas the saturated soil was washed through

a screen to recover small items. But it was not possible to screen all

the soil because much time was required to remove water from the

stream bed and to remove heavy wet soil between visits of the back
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hoe. Mud several inches deep continually hindered the efficiency of

operation but only heavy rains and cave-ins halted work.

Samples of dirt were removed from the stream bed, taken to the

laboratory and allowed to dry. This soil, in small quantities, was then

submerged in water and stirred, whereupon hundreds of seeds popped

to the surface, from which they could be easily removed.

Exact locations of all finds were not recorded, but approximate lo-

cations of uncommon finds were recorded. The stream bed, bridge,

and cattle pens were located as accurately as possible in relation to the

museum. A qualified surveyor was not employed, and our mapping
can be considered only reasonably accurate, not exact.

Aknowledgments

I am grateful to the following persons and organizations.

The Richard King Mellon Foundation, whose generous financial

support made possible the completion of the project and the publica-

tion of this manuscript.

The Fort Figonier Memorial Foundation; its directors, Charles H.

Alexander, J. Shirley Austin, Mrs. Thomas M. Baldridge, Clyde Cams,

Carlos Gonder, C. D. Heintzelman, Clinton K. Macdonald, Emmett
McDowell, Dr. James Newlin, H. Mason Reed, Mrs. Frank M. Robb,

Arch Sweeney, Arthur B. Van Buskirk, and especially its president,

Ford F. Kinsey, Sr., for the privilege of making the excavations.

Charles M. Stotz, for recommending continuation of the excavation

in an effort to have a more accurate restoration.

Ray Kinsey, whose help on the important Stream Bed excavation

was of major importance.

Joseph Stoner, who participated in the field work for five years.

Dr. M. Graham Netting, Dnector of Carnegie Museum and Advisor

to the Fort Figonier Memorial Foundation, for providing the services

of many staff members of the Museum.
W. Fred Kinsey, Curator, Pennsylvania State Museum, for making

available advisors to assist in the identification of artifacts.

Dr. James L. Swauger, Associate Director of Carnegie Museum and

Advisor to the Foundation. Dr. Swauger acted as principal consultant

during this investigation. In addition to arranging for the services of

experts in identifying many of the artifacts, he was most helpful in the

preparation of the manuscript.

Dr. J. Alfred Berger, University of Pittsburgh, for the metallurgical

studies he is making on artifacts.



1970 Archaeological Investigation of Fort Ligonier 15

Carroll Abbott, Paul Aiello, Mr. and Mrs. Edward Boss, Fred

Bossart, William Burgoon, Duane Feisel, Dennis Fisher, Richard L.

George, Ford Kinsey, Jr., Richard Lang, Lucian Mosinski, James

McMillan, Erl Gould Purnell, Erik Randich, John A. Sellers, John

Stoner, and many others for participating in the field work.

Dr. Louis Donaldson; Gilbert Hagerty, Director, Fort Stanwix Mu-
seum; William A. Hunter, Chief of Research and Publications, Penn-

sylvania Historical and Museum Commission; Ray Kinsey, Richard

Naugle, Charles Stotz, Malcolm Tweedy, and William Watkins, for

historical research.

For assistance in identifying artifacts, Don Berkebile, Smithsonian

Institution (transportation); David Armour, Fort Michilimackinac; J.

Duncan Campbell, National Park Service (buttons); Robert Charles-

ton, Victoria and Albert Museum (ceramics); William S. Cornwell,

Rochester Museum of Arts and Sciences (canteens); Dr. John L. Cot-

ter, Regional Director, National Park Services; Paul H. Downing
(transportation); Dr. Don Dragoo, Carnegie Museum (prehistory);

Robert Ditchburn, Pennsylvania State Museum; Dr. E. R. Eller, Car-

negie Museum (fossils); John E. Guilday, Carnegie Museum (bone);

Don Holst, Smithsonian Institution (buckles); Gilbert Hagerty; L. K.

Henry, Carnegie Museum (plants); Ray Kinsey; Robert Klinger,

Smithsonian Institution; Robert Kern; Ivor Noel Hume, Colonia Wil-

liamsburg (ceramics and glass); the late H. Geiger Omwake (smoking

pipes); S. J. Olsen, Florida Geological Survey (buttons); Eugene T.

Petersen, Director, Mackinac Island State Park Commission; Harold

E. Peterson, National Park Service (guns and armaments); Charles

Sti-ack, Pennsylvania State Museum; Don Tanner, Carnegie Museum;

John Witthoft, Pennsylvania State Archaeologist; William Woodside,

Carnegie Museum ( coins ) ;
and Mitchell N. Zack.

Grimm’s Drug Store, for the use of its cellar as a laboratory and
storage area.

Richard Bittner, Mae Irwin, Ray Kinsey, Evelyn Neiderhiser, and

Joseph Stoner, for laboratory assistance.

Glenn Betz, Dennis Fisher, Leo T. Sarnaki of Carnegie Museum,
Philip Walters, and William Weaver for photographic assistance.

Diana Barnes, Eleanor Hauger, Peggy Horrell, Mrs. John Lee, Shir-

ley Johnson, and Margaret Ray, for clerical work.

Finally, my wife, Beverley, not merely for clerical work, but for three

and one-half years of signal patience while trying to keep house amid
a clutter of artifacts, old bones, and the paraphernalia of a big dig.



Features

(Plates 1,2)

No. 1. The Refuse Area, South Bastion.

Situated just outside the South Bastion, the refuse area extends the

length of the southeast face of the bastion and covers an area approxi-

mately 20 feet by 40 feet.

The pit begins at the 12-inch level where plow disturbances end, and

is about 18 inches deep at the northern end and 45 inches deep near

the southern end, with all sides sloping in. Except for a portion of the

very deep end of the pit where a fill of stone and yellow clay extended

from the 24-inch to the 38-inch level, artifacts were numerous. The
floor of the refuse area at the southern end had a layer of wood ash

1.5-2 inches deep, but everything above this appears to have been

hauled in and dumped without burning. Possibly much of the refuse

comprised sweepings from buildings and fireplaces of the fort that lay

nearby.

Post-fort interference in the refuse area was limited to fence posts

that marked the boundary between the Darr and Melville lots. With

these exceptions, all finds below the 12-inch level were of the fort or

pre-fort periods.

The area may have been excavated to obtain earth to help fill the

horizontal log wall, thus creating a dry moat. As the dug-out area was

used extensively as a refuse pit, however, it is unlikely it was intended

to be a moat.

This area produced more artifacts than any other feature in or near

the inner fort.

- - -

Plate 1. Fort Ligonier in relation to the village. Compiled from maps in the

Fort Ligonier Museum collection and archaeological records. inner fort;

B, outer fort; C, lower battery; D, upper battery; E, block houses; F, cattle pens;

G, blacksmith; H, hospital; I, sawmill; J, Indian camp; K, officers’ houses; L,

storehouses converted to barracks and houses; M, north bastion; N, magazine in

east bastion; O, magazine in south bastion converted to armory; P, house (Mess?)

in west bastion; Q, cannon emplacements; R, Daughters of the American Revolu-

tion lot (Ewing house); S, Ligonier Valley Railroad tract; T, Dull (Brant) house

and lot; U, Darr house and lot; V, Melville house and lot; W, Museum; X, gate

to spring; Y, John Bridges Tavern (circa 1780). Features not shown on Plate 2

(the inner fort): 2, stream bed; 3, bridge logs; 19, cattle-pen fence; 27, moat,

lower battery; 36, moat, upper battery.
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The following fort-period items were recovered: 1 bale attachment,

7 bale wires, 9 bayonets, 1 bead, 2 bolts, 8 bone awls, 9 bone handles,

1 bone whistle, 9 braces, 51 brackets, 3 brass flap holds, 1 brass scrap,

1 breech plug, 2 bricks, 1 bridle mouth piece, 13 harness buckles, 68

uniform buckles, 1 bullet mold reamer, 137 buttons, 1 canteen lug, 2

chains, 1 clasp, 2 clasp knives, 2 clay balls, 4 coins, 1 copper hoop, 71

copper scraps, 8 copper wires, 9 cuff links, 1 file, 1 filigree, 1 fork, 1

frizzen, 2 frizzen springs, 2 frog rivets, 60 gun flints, 2 gun hammers,

4 gun side plates, 6 gun swivel buckles, 2 hinges, 2 hooks, 3 horseshoes,

2 hub bands, 3 iron cylinders, 7 iron pins, 5 iron rings, 1 iron set, 2

jewelry pieces, 2 jews harps, 9 knife blades, 5 lead pencils, 21 lead

scraps, 3 lead sows, 4 lead strips, 1 lead washer, 3 mortar shells, 58

musket balls, 1 musket barrel, 1495 nails, 1 pewter cylinder, 8 pewter

fragments, 66 smoking pipes, 6 pickers, 1 ramrod guide, 1 ramrod tip,

1 straight razor, 2 screws, 11 sheath clips, 1 slug, 2 L-head spikes, 85

large-head spikes, 14 small-head spikes, 3 pewter spoon handles, 2 sta-

ples, 1 stock plate, 62 straight pins, 5 swan shot, 3 tinkling cones, 239

tin-plated fragments, 1 tin-plated container, 3 triggers, 1 tiigger guard,

1 wagon tongue finial, 2 wagon tongue supports, 2 washers, 4 wedges,

1 whizzer, 2 wire rings, 39 items too fragmentary to identify, 20,284

pieces of bone.

The following pre-fort items were recovered: 2 blanks, 1 chopper, 1

drill, 26 pitted stones, 1 knife, 1 smoking pipe, 19 projectile points, 11

scrapers, 2 worked flints.

The following ceramic pieces were found: 5 brown stoneware; 3

clouded cream ware; 281 delftware; 72 Chinese porcelain; 32 English

porcelain, including a partially restored saucer that may be Worcester;

1 Jackfleld-type ware; 10 pineapple ware; 63 red earthenware; 51

Plate 2. The inner fort. Solid lines indicate archaeological discoveries. Features:

1 , refuse area; 4 , service trench (Tunnel?); 5 , armory (first powder magazine);

6 , fireplace in armory; 7 , ash pits; 8 , south bastion, palisaded section; 9 , north

bastion; 10 , fire pit; 11 , west bastion; 12
,
palisade southwest side; 13 , stone

mounds; 14 , east bastion; 15 , hearth (prehistoric); 16
, gateway and curtain,

southeast side; 17
, hearth (prehistoric); 18

, gateway to spring and curtain,

northeast side; 20, privy; 21, post mold (repair post)); 22, hearth (prehistoric);

23
, second powder magazine (1759); 24 , stairwell; 25 , storehouse; 26 , fireplace

in storehouse; 28 , fire pit; 29
, ditch; 30 , trench and post mold; 31

,
pahsade to

upper battery; 32 , refuse pit (prehistoric); 33 , hearth and pitted stone (pre-

historic); 34 , hearth (prehistoric); 35 , house (mess?) with storage cellar.
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Plate 3. Converted powder magazine in south bastion. This includes the stone

floor, clay ledge, ash pits, and fireplace.

scratch-blue, white salt-glaze stoneware; 6 tortoise-shell ware; 55

white, salt-glaze stoneware, plain; 10 white, salt-glaze stoneware with

overglaze of enamel; 7 white, salt-glaze stoneware with molded
decorations.

The following fragments of glass were found in the refuse area: 109

clear glass, including a folded foot; a firing glass; a plain stem and

tumblers; 323 rum and case bottle; 120 cylindrical and pharmaceutical

bottle, all light green, some with wide necks and some with narrow;

268 window glass; and a wide-mouth neck of a light-green snuff bottle.

No. 2. The Stream Bed; No. 3. The Bridge; No. 19. The Cattle Pens.

Early in July 1961, a construction company began excavating for the

cellar of the new Fort Ligonier Museum, near the site of the fort cattle

pens, 400 feet northwest of the inner fort. After the area proposed for

the foundation was leveled off 4.5-6 feet below ground level, workmen
began probing with hand shovels to determine whether or not there

was solid ground suitable for a foundation below the muck. Malcolm

Tweedy, manager of Fort Ligonier, noticed pieces of wood being dug

out with each shovel of dirt, and promptly notified the author. We be-
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gan to explore the area and within a few hours had recovered four

shoes, many waterlogged wooden items, rust-free iron items and many
bones. The items were so well preserved they might have been dis-

carded only weeks before. The following day many items were found

that could be associated definitely with the fort, and when Dr. James

L. Swauger verified that the shoes were of the 18th century, a maxi-

mum effort was made to explore the area that would soon be covered

by the museum.

Within a few days we realized we were digging in a stream bed re-

corded on the original fort maps. The stream bed was found to be 6

feet wide and 18-24 inches deep in relation to the banks. Two large

logs (Feature No. 3), 2 feet by 2 feet by 13 feet, were found across the

stream and although there is no evidence of hewing and adzing, it is

believed they were bridge supports. The maximum width of the bridge

supports was 7.5 feet. Several split rails were found jammed against the

upper side of the bridge, and 10 feet upstream from the bridge the

skeleton of a horse was found.

Artifacts abounded in the stream bed: Leather; wood, some of which

was partially burned; iron items; brass and copper, untarnished; lead

and pewter items, free of oxidation; tin-plated items well enough pre-

served to permit vital measurements even though the items themselves

were crushed; corncobs, still yellow; gourds and melons, still bright

orange; and apples that were still intact.

Some of the bone had a black, spongy attachment believed to be

flesh, and occasionally fur or hair was found. Fragments of a few hard-

shelled insects were found.

We believe that fabric and paper were the only man-made materials

unable to resist disintegration.

Once the museum building foundation area was excavated, we de-

cided to follow the stream bed as far as possible for archeological

purposes. This we did in five separate operations with the help of a

bulldozer and back hoe that removed the fill. Each operation covered

an area about 10 feet by 30 feet. We were able to follow the feature

downstream to the property line and as late as December were still

digging upstream from the area of the original discovery to a point

where it seemed to turn under Freeman Alley. At this point we stopped

digging.

Two years later an addition was planned for the museum. We seized

the opportunity to explore the area bordering Freeman Alley. An area

22 feet by 26 feet was cleared for the foundation of the museum addi-
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Plate 4. The stream bed. This feature revealed several cattle-pen fence rails wedged

against one of the bridge logs.

tion, and we got several feet closer to Freeman Alley than in 1961. In

addition to uncovering a small portion of the stream bed and recover-

ing several hundred artifacts, we were amazed and delighted to find

the lower portion of three sections of the cattle-pen fence still intact,

crossing the stream bed. Four strata were recorded in most areas of the

stream bed. The bottom layer of sand, muck, and silt was about 36

inches deep and contained only fort and pre-fort materials. A 3-foot

layer of yellow clay, containing few artifacts, was above this, and

above the clay were two more fills, one placed by the Ligonier Valley

Railroad late in the 19th century, and the other in 1954.

The stream probably was used as a refuse dump and many items

were probably burned on the banks before being shoved into the

stream. Iron items found were without wood attachments, indicating

to us that the wood had been burned off ( this was not true of all nails )

.

During fort construction in the fall of 1758, trees were being cut

down, stumps removed," logs dragged about, and earthworks dug.

Supplies were being hauled in on wagons. Hundreds of men and horses

were constantly trampling the area. Soil conditions were created that
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would result in rapid erosion during heavy rains. On October 20 Col.

Bouquet reported to General Forbes that there had been heavy rains

and swollen streams in the area (Stevens, Kent, and Leonard, 1951:

572-573). These downpours may have deposited the first silt in the

stream bed.

On April 21, 1759, Col. Thomas Lloyd wrote Col. Henry Bouquet

saying “
. . . I wish it was within my power to compleat the Dam with

equal Ease, but am sorry to say that the Floods have swept it all away
so that not a trace of it remains . .

.” (Stevens, Kent, 1941: 107).

These floods undoubtedly would have added more silt to the stream

bed, washed many rails of the cattle-pen fence away and jammed
some of them against the bridge. Another probable flood effect was

suspected in two of our finds: a horse collar wrapped around a small

tree in the path of the flood, and the skeleton of the horse ( mentioned

above), probably drowned in the pens.

Silt was 3 feet deep and partially covered the bridge logs.

After the flooding, the garrison realized the low land was too vul-

nerable to water destruction and took remedial action. They removed

the planks from the bridge ( if, indeed, they had not already been swept

away by rushing water ) ,
and covered the area with three feet of yellow

clay. The clay blanket kept air from penetrating to the ground be-

neath, and this, combined with the underground moisture, resulted in

the remarkable preservation of artifacts.

Fort-period artifacts recovered from the stream bed, in addition to

all the leather and wooden items, were: 3 axes, 6 buckles, 10 buttons,

3 brackets, 15 beads, 1 bone handle, 2 combs, 11 canteens, 1 fork, 1

flag mount, 20 gun flints, 4 gun parts, 4 knives, 1 lead pencil, 71

musket balls and shot, 33 nails, 13 smoking pipes, 2 pipkins, 3 pewter

spoons, 1 tin powder flask, 1 snuff box, 1 straight pin, 4 large-head

spikes, 1 small-head spike, 2 scabbard clips, 3 tin-plated buckets, 2

tin-plated vanities, 2 tacks, 1 thimble, 53 wagon and other hardware,

and 1 whetstone.

Pre-fort items were: 6 flake scrapers, 11 projectile points, 8 pitted

stones, and 1 steatite lug.

Ceramics recovered from the stream bed were: 20 red earthenware

fragments; a delft bowl (1730-1760) we partially restored; an 18th-

century delft ointment jar we partially restored; 58 delftware frag-

ments; a white, salt-glaze stoneware bowl we were able to restore par-

tially; 11 fragments of white salt-glaze stoneware; a Chinese porcelain

bowl we partially restored; 27 Chinese porcelain fragments; and a
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Plate 5. Ten-foot-thick wall where the southeast curtain meets the east bastion.

Rhenish graystone ware, salt-glazed, seltzer-water bottle dating to

1750-1800 that we restored partially.

Glass from the stream bed included a clear glass tankard base with

lug; 2 clear-glass fragments; 9 window-glass fragments; 4 rum-bottle

necks and 2 rum-bottle bases, all of which we were able to restore

partially; 39 rum and case-bottle fragments; 2 case-bottle bases; an

octagonal, molded apothecary bottle we restored in part; a small cylin-

drical pharmaceutical bottle; a widemouth snuff-bottle neck we par-

tially restored; and 14 fragments of apothecary and snuff bottles.

No. 5. The Converted Powder Magazine; No. 6. The Stone Fireplace;

No. 7. The Ash Pits.

The Converted Powder Magazine is 14 feet by 19 feet. It is situated

in the South Bastion, its four corners oriented almost exactly to the

main compass points.

Three strata were recorded: A very dark topsoil 12 inches thick; a

medium-dark soil averaging 28 inches thick throughout, in which there

were artifacts and, in the north corner, many fire-bumed stones; and

a 1-inch layer of wood ash covering a large portion of the floor.
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We interpret a disturbance 18 inches wide, running from the west

corner of the magazine to the east corner, as a test trench dug during

the 1947 excavation. This trench was recorded on the 1947 archaeo-

logical maps. No indication of features or artifacts found in association

with the trench was on the maps.

A shoulder of yellow clay 4 feet wide and 4-6 inches high was on

the northeast and northwest sides of the floor. The remaining part of

the floor, an area 10 feet by 15 feet, was covered by a natural flat

sandstone layer.

Near the north corner on the northeast side, we found a fireplace,

Feature No. 6. It is 6 feet wide and has an opening 4 feet wide and

26 inches deep. It is constructed of native sandstone.

Two pits, Feature No. 7, with a heavy concentration of ashes and

charcoal, were found on the northwest side in the clay ledge, 4 feet

from the fireplace. One pit was 2 feet square and 6 inches deep, the

other nearly 3 feet square and 6 inches deep. Between the pits was

an 8-inch-wide clay divider.

Many fire-reddened and charred stones within the structure, all

found near the fireplace, were interpreted as the collapsed chimney.

While excavation did not reveal what materials were used to con-

struct the walls of the magazine, we presume the walls were of logs

because we found no large cut stones except the fireplace stones. It is

possible the walls were of stone that later were removed and used

elsewhere, but this is unlikely as choice stones in the fireplace and

chimney would probably also have been removed. The urgent need of

a magazine, in the light of the approach of the main portion of Forbes’s

men, would also favor building with logs because it could be done

so much more quickly, and materials were at hand.

We found no stairwell. We presume the structure had wooden steps

within the house.

This structure is recorded on original fort maps as a powder maga-

zine (Stotz, 1954: 21) but early in the fort’s occupation someone

must have realized this structure could not offer maximum protection,

as a second magazine was built in 1759 (Feature No. 23).

The fireplace and ash pits were probably added after the second

magazine was completed, and if we think of the ash pits as a forge it

becomes logical to assume the structure was used for storage and re-

pair of weapons — an armory.

Artifacts found in the magazine, exclusive of the ash pits, include:

18 uniform buckles, I harness buckle, 38 buttons, I bead, 2 brackets,
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1 brick, 3 bolts, 1 bolt with a nut, 1 brass key, 1 bone handle, 5 brass

scraps, 1 hardware brass plate, 10 cuff links, 7 copper scraps, 1 copper

triangle, 1 copper slug, 1 copper rivet, 1 chain link, 1 small fragment

of a copper hoop, 1 door-latch release, 2 door pintles, 1 door hook, 1

fork, 1 frizzen, 19 gun flints, 1 hook with spike end, 5 hardware and

other iron items, 1 heart-shaped ornament, 1 hub boxing, 2 horse-

shoes, 1 jews harp, 1 knife blade, 1 lead sow, 13 lead scraps, 1 lead

pencil, 44 musket balls, 990 nails, 1 pewter tinkling cone, 2 pewter-

spoon handles, 1 pewter ornament, 2 pickers, 2 pins with link, 2 pew-

ter scraps, 1 pivot brace for wagon axle, 25 smoking pipes, 1 rifling

tool, 2 ramrod guides, 1 staple, 1 S-hook, 1 salt ladle, 1 swan shot, 13

common straight pins, 1 sheath, 95 large-head spikes, 8 small-head

spikes, 2 L-head spikes, 1 glazing tack, 1 tin-plated lid, 1 wire hook,

2 whetstones, 1 wedge, 6 wires and 4549 bones.

Pre-fort items found in the magazine were: 1 blank, 1 chopper, 1

drill, 2 flake scrapers, 1 hematite piece, 2 knives, 12 projectile points,

15 pitted stones, 4 scrapers, and 2 worked flints.

Ceramic and glass fragments found in the magazine were: 49 clear-

glass pieces including a teardrop stopper, 1 perfume bottle, 1 opaque

twist stem, 167 window glass, 15 pharmaceutical-bottle glass, 115 rum
and case-type green glass, and 95 delftware pieces including a bowl

we were able to restore partially.

We found 32 plain; 2 incised; 3 bead and reel; 3 dot, diaper, and

basket; and 1 enamel overglaze pieces of white salt-glaze stoneware;

4 pineapple ware, 49 red earthenware, and 1 brown stoneware frag-

ments.

Porcelain found included 1 English and 27 Chinese pieces.

Artifacts found in the ash pits were: 1 bead, 1 battle axe, 3 uni-

form buckles, 11 buttons, 1 brass lug, 1 chalk, 6 cuff links, 1 cut mus-

ket ball, 1 chain for picker, 6 copper scraps, 1 corncob, 8 gun Hints,

1 iron item, 2 iron braces, 1 knife blade, 19 lead and pewter scraps, 6

musket balls, 4 musket ball trimmings, 73 nails, 1 pewter-spoon handle,

2 smoking pipes, 2 large-head spikes, 2 small-head spikes, 1 stock-

plate bolt with escutcheon plate and trigger frame attached, 23 straight

pins, 12 swan shot, 1 staple, 1 wire ring, 1 whetstone, 3 wires, and

1642 bone fragments.

The Fort Walls: Nos. 8, 9, 11, 12, 14, 16, 18, 21, 30, 31; features found

within the walls: The Archaic Hearths (Nos. 15, 17, 22) and the Privy

(No. 20); features possibly associated with the walls: The Stone Mounds
(No. 13), and The Fire Pit and Trench (Nos. 28 and 29).
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Plate 6. The powder magazine in the east bastion, revealing the location of the

five logs that supported the floor boards. Stone stairwell appears at top left (prior

to excavating). The structure is 15 feet x 19 feet, with a floor eight feet below

the surface.

Two types of construction were used in building the inner fort. A
palisade wall was built on the southwest side, the northwest side, and

that portion of the northeast side extending from the North Bastion

to the gate to the spring.
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Plate 7. Stairwell to powder magazine in east bastion. Removal of stone at far end

revealed service trench.

The wall on the southeast side and the portion of the northeast side

extending from the gate to the spring to the East Bastion was built of

horizontal logs. Two rows of such horizontal logs ten feet apart were

erected and the space between them filled with earth.

The North Bastion and West Bastion were palisaded, the East
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Bastion was of horizontal-log construction, and the South Bastion was

a combination of both types.

All the palisade curtain on the southwest side (Feature No. 12)

was found, as well as the stockade portion of the South Bastion (Fea-

ture No. 8) and portions of the West Bastion (Feature No. 11) and

the North Bastion (Feature No. 9). Other portions of the palisade

were within the area excavated in 1947. Tests indieated features of

the fort period were not likely to be preserved.

Nearly all the 10-foot-wide wall was found, except for parts of the

East and South bastions. The East Bastion was partially destroyed by

the building of the Dull and Darr houses and Loyalhanna Street, and

we believe parts of the South Bastion were destroyed in farming oper-

ations.

In most of the palisaded area, we found only a trench, but in the

North Bastion (Feature No. 9) we found post molds in exeellent

condition. Most of these post molds were 9-10.5 inehes in diameter,

but two were only 6.5 inches. There was a 2-to-4-inch gap between

the molds. This must have made it neeessary to attaeh small logs or

split rails to the palisade to give maximum protection. Most of the

molds were about 10 inches deep. We believe a foot or two of ground

must have been removed from the surface before modern archaeologi-

cal excavation began because that mueh depth would be necessary

to support the logs of the palisades.

This conjecture is substantiated by the depth of the trench in and

near the West Bastion (Features Nos. 11 and 12). Oecupants of the

Ewing house, the back yard of which was on a slope, had gradually

filled in the area. The fill provided excellent protection for the trench,

which in this location was 36 to 38 inches deep below the post-fort fill.

In the same area the trench width was recorded as 33 inehes at the top

and 18-20 inches at the bottom. Faint dark areas proved that palisades

were placed against the outside of the treneh, with the back fill toward

the inside of the fort.

Two small stone mounds (Feature No. 13) 2 feet in diameter at

the base, about 16 inehes high, and spaced 12 feet apart along the out-

side edge of the curtain on the southwest side remain uninterpreted.

The few artifacts associated with them were of the fort period.

The southern face of the West Bastion was obseiwable in the fall of

1963 as a strip of green grass surrounded by grass that had turned

brown. Excavation of the green area revealed the stockade trench

which retained the moisture better than the surrounding areas.
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Trenches for the 10-foot-wide horizontal log walls were dug 4-5

inches into the subsoil to widths varying from 16 to 23 inches. Part of

the trench in the East Bastion (Feature No. 14), 21 inches wide, con-

tained an excellent mold of a log 15 inches wide. Its height could not be

determined because it had made contact with the topsoil, which was

disturbed. The bottom had been cut flat suggesting that at least the top

and bottom sides of the logs were squared off.

We believe that before the 10-foot-wide wall had been filled with

earth it was a convenient place for throwing refuse. Many artifacts

and bones were found within the wall limits. One trench discovered

along the northeast side probably served as a privy (Feature No. 20).

After the fort fell into ruins, the earth from the wall was spread out

in the immediate area. Even in dry weather grass remains very green

for about 20 feet on each side of where the wall had been.

In addition to preserving the location of the wall, the layer of soil

also protected many artifacts in situ below the plow zone. Exceptions

to this were the section on the northeast side where the dirt was prob-

ably placed on the slope outside the wall in an effort to make the

ground more level and the South Bastion where the earth was probably

used to All in the refuse area and the converted magazine.

The privy (Feature No. 20) was 20 feet from the gate to the spring

(Featm'e No. 18). It was 30 inches wide and extended the full width of

the inside of the 10-foot wall. The trench was 11 inches deeper than

the trenches for the horizontal logs. From it we recovered five restor-

able glass and ceramic items.

The 10-foot-thick wall preserved three pre-fort hearths (Feature

Nos. 15, 17, 22). There was evidence all three had been partially dis-

turbed by fort occupation but they offered our first evidence that the

heart of a prehistoric occupation existed in this vicinity.

The gateway (Feature No. 16) on the southeast side presented a

puzzle. A trench (Feature No. 30) was found to extend the width of

the opening, 13.5 feet, in line with the outer side of the 10-foot-wide

wall. We assume that laborers digging the trench for the wall did not

know a gate would be built at that spot and just kept digging.

A post mold 13 inches in diameter, supported by many large stones,

were found near the center of the trench. We believe this served as a

stop for the gates. Assuming the post extended the height of the gate,

anyone entering the fort would have had a 6-foot, 9-inch opening on

the right and a 5-foot, 8-inch opening on the left. The 6-foot, 9-inch

opening means to us that the Conestoga wagons of the 18th century
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Plate 8. Service trench leading toward lower battery from the powder magazine

stairwell, plainly revealing the log track on the floor.

were not as wide as the wagons in use fifty to sixty years later (Berk-

ebile: 152).

Just outside the 10-foot-thick wall on the southeast side near the

flank of the East Bastion we found a fire pit (Feature No. 28). It was
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6 feet by 3.5 feet. A shallow trench (Feature No. 29) nearby may have

served as a water runoff ditch.

Many items found here can be placed in a personal-effects category.

The natural protection of the curtain and bastion may have inspired

troops to build a lean-to here for comfort. The archaeological evidence

only hints at this possibility, but the artifacts suggest to us more than

occasional use of the area, although not for the purpose of refuse

disposal.

During the winter of 1964-1965, we found part of the stockade (Fea-

ture No. 31), which extends from the East Bastion toward the upper

hornwork. A trench containing six post molds joins the East Bastion at

a point where the southern flank meets the face. These molds were like

those in the North Bastion although gaps between them were only 1

to 2 inches wide.

Part of the wall was destroyed when the Darr house was built, but it

is likely that other sections remain in areas not yet investigated.

Inside the inner fort, 2 feet from the wall where the curtain turns

into the South Bastion, we found a post mold 16 inches in diameter

(Feature No. 21). Excavation of the mold proved the log had been

placed diagonally in the ground with the bottom 40 inches down and

33 inches from the corner of the wall. Probably this was a repair post

intended to reinforce the corner of the wall.

Artifacts associated with the walls will be listed according to areas,

excluding features within the walls, which will be listed separately.

Feature No. 18, the Spring Gate and Curtain, toward the East Bas-

tion, contained the following fort items: 9 buttons, 2 beads, 1 brass

ring, 2 cuff links, 2 brass tacks, 1 buckle, 3 copper scraps, 1 copper

triangle, 6 gun flints, 1 knife blade, 1 knife handle inlay, 5 lead scraps,

2 lead sows, 1 lead strip, 19 musket balls, 107 nails, 9 smoking pipes,

1 pewter fragment, 1 ramrod guide, 1 sheath clip, 6 large-head spikes,

3 small-head spikes, 1 wire, 284 bones, and the following pre-fort ob-

jects: 1 pitted stone, 2 projectile points, and 2 scrapers.

Ceramic fragments in Feature No. 18 were: 86 delftware; 48 Chi-

nese porcelain; 1 English porcelain; 27 scratch-blue, white salt-glaze

stoneware; 19 tortoise-shell ware; 20 red earthenware; 6 brown stone-

ware; 52 white salt-glaze stoneware, including a teapot strainer; 68 rum
and case-bottle type of glass; 16 pharmaceutical type of green glass in-

cluding one neck; 2 small apothecary-bottle bases; one snuff-bottle

neck; 30 clear-glass pieces including a tumbler rim; and 56 pieces of

window glass.



1970 Archaeological Investigation of Fort Ligonier 33

Feature No. 20, the Privy, contained the following fort-period items:

2 uniform buckles, 1 harness buckle, 1 button, 1 brass tack, 1 brass

drawer pull, 1 cuff link, 1 gun flint, 1 hub cover, 1 iron scrap, 1 lead

scrap, 2 musket balls, 3 nails, 4 smoking pipes, 1 jewelry ring, 1 sheath

clip, 3 large-head spikes, 2 wires, 44 bones, and the following pre-fort

items: 1 projectile point, 1 scraper, and 2 pitted stones.

Ceramics and glass in Feature No. 20 included: a porcelain cup,

Liverpool, about 1760; a Chinese porcelain saucer with decoration in

the body and frosted overglaze which probably was gold and red; a

case bottle 9.75 inches high, 4.5 inches wide at the shoulder and 3.5

inches wide at the base; a pharmaceutical bottle 4 inches high and 1.5

inches in diameter (all these we partially restored); and a lamp of

clear glass that we restored completely.

Feature No. 16, the Gate and Curtain on the southeast side, was

very productive. The following fort items were recovered: 1 buckle, 3

harness buckles, 35 buttons, 2 brass tacks, 2 bolts, 2 bayonets, 3 iron

braces, 5 beads, 3 brackets, 1 canister shot, 4 cuff links, 1 cannon

primer, 2 cannon balls, 2 clevis, 2 chain links, 1 coin, 18 copper and

brass scraps, 1 fork, 36 gun flints, 1 gun-flint patch, 1 gun-swivel buck-

le, 1 gun hammer, 2 gun side plates, 1 harness ring, 1 horseshoe, 1 hub

boxing, 2 hub dust covers, 1 complete iron barrel hoop, 4 iron pins, 2

knife blades, 40 lead cuttings, 37 lead scraps, 3 lead sows, 1 mortar

shell, 162 musket balls, 17 cut musket balls, 650 nails, 1 pewter spoon,

1 padlock, 4 pewter fragments, 1 picker, 35 smoking pipes, 2 ramrod

guides, 1 ramrod tip, 4 sheath clips, 24 large-head spikes, 1 small-head

spike, 1 L-head spike, 10 swan shot, 4 staples, 27 straight pins, 1

thimble, 3 trigger guards, 2 wires, 1 watch key, and 2525 bones.

The only artifact associated with Feature No. 22 was pre-fort, a

pitted stone. The following pre-fort items were associated with Fea-

tures Nos. 15 and 17 and the area between: 1 blank, 2 drills, 3 worked
flints, 4 flake scrapers, 1 hematite piece, 2 hammer stones, 5 knives, 30

pitted stones, 26 projectile points, 11 scrapers, and 1 stone ball.

Ceramic and glass fragments associated with Feature No. 16 were:

52 coarse red earthenware ( including a neck we restored ) ,
28 Chinese

porcelain including pieces of a punch bowl, 21 plain white salt-glaze

stoneware, 12 scratch-blue, white salt-glaze stoneware, 3 German or

gray stoneware, 127 delftware, 51 light-green glass including 1 med-

icine bottle base, 67 case and rum-type dark-green glass, and 21 clear

glass including both solid-foot and folded-foot stemware.

From the Curtain on the southwest side (Feature No. 12), including



34 Annals of Carnegie Museum VoL. 42

the stockade portion of the South Bastion (Feature No. 8) and the

West Bastion (Feature No. 11), we recovered: 8 buckles, 11 buttons,

1 bead, 1 clasp knife, 3 copper scraps, 1 charred cloth piece, 1 coin, 1

copper triangle, 2 cuff links, 9 gun flints, 1 gun flint patch, 1 horseshoe,

1 hook with spike end, 1 hardware, 1 iron bar, 1 Jew’s harp, 5 lead

scraps, 1 lead ornament, 11 musket balls, 118 nails, 1 pewter fragment,

5 smoking pipes, 1 polished stone, 3 strike-a-light flints, 1 staple, 48

large-head spikes, 1 small-head spike, 1 tin-plated vanity, 322 bones,

and the following pre-fort items: 1 drill, 3 hammerstones, 9 pitted

stones, 6 projectile points, 3 scrapers, and 2 worked flints.

Ceramic and glass fragments in Features Nos. 8, 11, and 12 were: 1

red earthenware, 2 pineapple ware, 23 scratch-blue, white salt-glaze

stoneware including a saucer with wheat design that we partially re-

stored, white salt-glaze stoneware including 18 plain and 5 basket-

weave pieces, 1 plain chamber-pot rim, 34 Chinese porcelain, 13 delft-

ware, 96 window glass, 39 dark-green glass of the rum and case-bottle

type, 12 light-green medicine bottle fragments including a neck, and
15 clear glass including parts of a large tumbler estimated to have been

7 or 8 inches high.

Few artifacts were associated with the excavated portions of the

North and East Bastions.

Artifacts associated with the Fireplace (Features No. 28 and 29)

near the flank of the East Bastion were : 1 axe, 8 buckles, 11 buttons,

1 brass scrap, 1 brass peg, 1 cuff link, 1 chalk, 2 coins, 1 chain link, 8

gun flints, 2 gun-ffint patches, 2 hooks with a link, 1 iron pin, 1 knife

handle, 2 knife blades, 1 lead pencil, 1 lead strip, 14 lead cuttings, 44

lead scraps, 40 musket balls, 17 cut musket balls, 69 nails, 3 picker

chain sections, 38 smoking pipes, 1 ramrod guide, 5 large-headed

spikes, 1 swan shot, 2 staples, 1 tack, and 180 bones. Pre-fort items

were: 7 pitted stones, 4 projectile points, and 2 scrapers.

Ceramic and glass fragments in the fireplace were: 7 rum and case-

type green glass, 2 pharmaceutical type of green glass, 4 window glass,

6 clear glass, 8 delftware, 5 white salt-glaze stoneware, 1 Chinese

porcelain, 6 German stoneware, and 1 slipware.

No. 10. Fire Pit Outside the North Bastion.

This feature is one foot away from the face of the North Bastion on

the northeast side. We first noticed the fire pit at the 13-inch level. Its

maximum depth is 29 inches from the surface. It is 5.5 feet by 10 feet.

A small L-shaped tunnel connecting the ground surface with the side
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Plate 9. The house in the west bastion, showing storage cellar and drainage ditches.

The existing stockade is from the 1954 reconstruction, and had to be moved about

20 feet when the exact location of the fort was known.

of the pit is on the northwest side. A row of small stones stretches the

length of the pit just off center to the northeast. The pit was probably

a cooking area and it is possible the L-shaped tunnel carried air, forced

by a hand bellows, into a fire.

We believe a barrier must have existed between the fire pit and the

stockade as the stockade would otherwise have been burned. If so,

the fire pit may have been of oven construction rather than an open pit.

The stones in the pit are not fire-reddened. It is possible they were

part of a structure at the edge of the pit and fell in after the pit was

abandoned.

Most artifacts within the feature were free of fire damage although

a great concentration of wood ash proved extensive and intensive use

of the pit. Artifacts found were: 4 buckles, 13 buttons, I brass pad-

lock, 3 brass tacks, I brass peg, 2 brackets, I bayonet, I cuff link, I

candle snuffer and trimmer, I copper scrap, I copper bowl, 1 ffag

mount, 2 frog rivets, 15 gun flints, 3 gun side plates, I hinge, I horse-

shoe, 1 hook with link, I iron bar, 2 iron pins, 2 iron braces, 4 lead
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sows, 15 lead scraps, 35 musket balls, 92 nails, 6 smoking pipes, 1

ramrod tip, 1 ramrod guide, 1 sheath clip, 5 large-headed spikes, 8

straight pins, 7 swan shot, 1 sickle, 1 tin-plated canteen, 1 trigger with

floor, 1 wire ring, and 748 bones. Pre-fort objects were: 1 bar atlatl,

1 blank, 1 chopper, and 1 worked flint.

Ceramic and glass fragments found were: 1 tortoise-shell ware; 6

Jackfield-type ware; 49 delftware, including parts of a drug pot and

ointment jar; 27 scratch-blue, white salt-glaze stoneware, including a

fragment of a late English caddy and a saucer we partially restored; 9

Chinese porcelain; 35 plain white salt-glaze stoneware, including a tea

cup we partially restored; 4 “J‘hlt)owr’ slipware, probably made in

Pennsylvania; 21 window glass; 26 clear glass (which may be from

one large wine glass including a folded foot and multiple air twist stem

of good quality); 36 rum and case-type green glass; 18 fragments of

a poor-quality light-green glass (which may be a French case bottle);

22 fragments of a rum bottle (8.25 inches high and 3.63 inches diam-

eter at the base) that we partially restored; and 16 pharmaceutical

glass, including a circular base and an octagonal base.

No. 23. The Powder Magazine in the East Bastion; No. 24. The Stone

Stairwell; No. 4. The Service Tunnel.

In 1963, in an interview with Robert Brant, a local resident (and

descendant of the Mohawk chief, Joseph Brant), told me that his

father, Peter Brant, had begun construction of a house in 1888 on the

site of Fort Ligonier, in the vicinity of the East Bastion. Many copper

hoops were found and later given to people interested in having a relic

of Fort Ligonier. One of the recipients, J. H. Frank, recorded the find

in 1908 with the Historical Society of Pennsylvania (Stotz, 1964),

mapped the location of the find, and reported that 24 hoops were

recovered.

This hint of a magazine in the East Bastion was further documented

by a letter from Colonel Adam Stephen to General John Stanwix, July,

1759: “.
. . We have put this post in a responsible state; a new redout

(sic), and a very convenient magazin (sic) under ground is on the

point of being finished.” (Stotz, 1964). A letter from Captain Harry

Gordon to Colonel Henry Bouquet, August 20, 1759, said “you’ll be

pleased to observe that the magazine was covered.” (Stotz, 1964).

The letters could not have referred to the magazine in the South Bas-

tion because it was built in 1758 and was not underground.

Charles Stotz, architect in charge of the restoration, asked us to
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make a major effort to locate the magazine during the 1964 season.

We found it on the very first test.

There were five strata in the feature. The top layer, the road bed of

Cypress Alley, was 10-12 inches thick and made up mostly of coke

ashes. These ashes have been there for about 40 years and were prob-

ably responsible for the advanced state of deterioration of the metal

artifacts and bone found in the structure.

The second layer was of medium-dark soil about 12 inches thick

near the edges and 25 inches thick near the center. There was a large

deposit of stone ranging in size from a few inches to 14-15 inches

within this layer and near the magazine entrance. We believe this lay-

er was originally part of the fill of the 10-foot-wide wall in the East

Bastion, and that the stone was from the upper part of the stairwell

leading to the magazine.

The third layer was of yellow clay, 13 inches deep near the edges

of the magazine, 50 inches deep at its center. This layer was probably

originally on the magazine roof, the greater thickness near the center

the result of the roof caving in.

The fourth layer was only 4-6 inches thick, very dark, with the ap-

pearance of the mold of a structural member. It has been interpreted

as the log roof that supported the clay cover, which collapsed and rot-

ted here.

The fifth layer was of loosely packed sandy soil and contained

small sandstone as far down as the floor of the magazine. This layer

is like the soil dug from the magazine during its construction and was

probably the result of the gradual crumbling of the sides of the struc-

tures.

This five-layer pattern was consistent except along the northwest

side of the structure, which was disturbed in 1888 by construction of

the Brant house. Some undermining in this area was found. We believe

this means that Mr. Brant extended his original digging in search of

more hoops.

The bottom of the structure was at the 8-foot level. It was 15 feet

by 19 feet.

Five log impressions extending the length of the magazine were

found in its clay bottom. They varied in width from 6.5 inches to 11

inches. They were centered about 3 feet apart and contained many reg-

ularly spaced nails and spikes. In one area two plank molds were

found resting on the center log mold. The planks that measured 12

inches wide and about 2 inches thick were probably from the floor of
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the structure. Near the southwest side, however, they were about 20

inches above the log on the floor. It is possible this happened when the

roof caved in and snapped the planks near their centers thus heaving

up their ends. The use of nails in the floor is astonishing because com-

mon sense dictated the use of as little iron as possible in order to pre-

vent sparks and possible ignition of powder in the magazine.

The tops of vertical log molds found in the south and east corners

of the structure were 67 inches above the floor and prove the roof at

the corners was at least that high.

Two 5-inch wide horizontal log molds, beginning 19 inches and

ending 29 inches above the floor, were found batted against the two

vertical logs on the southeast side. Traces of log molds were found on

the northeast and southwest sides at this level, but they were not as

well preseved as the others.

It is possible horizontal logs extended the entire height of each wall,

but the walls may have had only occasional horizontal support. The

floor logs do not extend beneath the wall logs but stop just short of

them. Perhaps the floor was added to help correct a moisture problem.

Twenty-two inches above the floor a series of connected chains was

attached to the horizontal logs, beginning on the northeast side 6

inches from the east corner. The chains extended the full length of the

southeast side and stopped on the southwest side 2 feet from the south

corner. Other sections found on the floor along the southwest side sug-

gest the chain may have been even longer than the segment we have.

The use of the chain, which is described under artifacts, is unknown.

We believe the presence of copper hoops and the absence of smok-
ing pipes on the magazine floor are evidence that the structure was

still in use as a magazine when the roof caved in.

The entranceway to the magazine was not found until the magazine

itself was completely excavated. Joining the magazine at the south

corner, the entrance extended 15 feet to the south. It was of native

cut sandstone. Peter Brant’s disturbances of 1888 came within inches

of the stone wall, which was found in exceptionally good condition.

The stairwell was about 36 inches wide in most places, widening out

at its southern end to 51 inches. Portions of the lower landing of the

stairwell were covered with wood ash, suggesting the landing had been

used sometime after the cave-in to burn refuse. The lower landing was

level with the magazine floor for 6.5 feet, then there were stone steps

7 inches high, 8 inches high, and 8.5 inches high. Each step was slight-

ly more than a foot wide, and dark soil in the area indicated the steps
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as well as portions of the top and bottom landings were covered with

planks.

The north wall of the stairwell turned to the south at the 15-foot

mark, extended an additional two feet, and then stopped. The south

wall extended only 13.5 feet and the area separating the ends of the

two walls (37 inches) had been dug out to a depth of 17 inches. Four
flat stones were placed on the floor of this opening in the form of a

step only 2 inches above the upper landing. It is presumed the step was
designed to support a ship’s ladder for ascending the final 5 feet to the

exit to the south.

The stone walls, which extended nearly to the surface, were prob-

ably somewhat higher when in use, but we could find no indication of

their height or of how the top of the stairwell was covered. The sec-

tion of the stairwell at the lower landing was apparently constructed

earlier than the section at the upper landing. This is based on the ob-

servation that stones in the walls meet, but are not interlinked at a

point 6.5 feet from the powder magazine. This was not fully under-

stood until the discovery of the Supply Tunnel (Feature No. 4). Its

interpretation is presented below.

Reconstruction of the powder magazine in the East Bastion began in

1965. Part of the project required workmen to remove the stones from

the stairwell after carefully plotting their relative positions. The stones

were later put in place and strongly reinforced with concrete below

and behind the walls.

When the stones were removed, we found a distrubance behind the

wall at the southern end of the upper landing. It was subsequently

excavated and proved to be a trench 2.5 feet wide and 5 feet deep. We
found two horizontal log molds running the length of the bottom of the

trench. The logs had probably served as rails, 8-8.5 inches wide and at

least six inches high. One log had been placed against the side of the

trench, with a four-inch gap between it and the other log. The gap and

the space beyond the outer log were packed with clay, a means of

anchoring the two rails.

We were able to follow the trench, which ran along the inside of the

wall on the northeast side for 75 feet toward the lower battery. At the

75-foot mark recent disturbances prevented our following the trench

farther. The log molds and impressions in the clay continued the entire

75 feet and the floor of the trench declined steadily, dropping a total

of 4 feet from its origin at the magazine stairwell.

Portions of this trench area were explored during the winter dig of
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1962-63, when a very distinct dark strip, 24 inches wide and extending

from the 18-inch level to the 22-inch level, was discovered. We were

able to follow the strip 30 feet. Everything above the 18-inch level was

plow-disturbed, and after testing the area to depths of 30-36 inches in

several places, I erroneously believed the strata below the 22-inch level

to be undisturbed, and recorded the dark strip as the probably location

of the storehouse wall. It is now obvious the dark strip was caused by a

settling of the fill in the trench and was not associated with the store-

house.

As we have no archaeological evidence of the storehouse location,

we are not certain whether the supply tunnel was under the storehouse

or beside it, but if the early maps locate the storehouse accurately it is

likely that the tunnel ran between the wall and the storehouse.

The trench sheds light on the break in the stairwell walls. We believe

that when the trench was dug, an extension to the stairwell was added

at the same time to provide an access to the ti'ench that would not be

exposed to the elements or enemy fire. Probably the trench was a

covered way, a presumption based on the good condition of the walls

(which apparently were not reinforced) and the floor of the trench,

neither of which show the damage or erosion that the elements would

cause.

Documentary evidence of the trench is unknown. Artifacts associ-

ated with it appear to be incidental, and its use can be interpreted only

from its relationship to other portions of the fort. As the trench origin-

ated at the magazine and headed downgrade in the direction of the

lower battery, we believe it was designed to transport kegs of powder

to the battery without their being exposed to the enemy. While other

supplies could be transported this way as well, powder was both nec-

essary and most in need of protection.

The log track may have been designed to carry rolling kegs or a

small wagon loaded with kegs. If such containers were rolled down the

track, the logs would have had to accomodate the middle bulge of the

kegs, casks, or barrels. Considering the width of the track, casks could

have been no more than 18-20 inches long.

We believe the stone in the stairwell that blocked and concealed the

trench was placed there when the trench was abandoned and filled in,

and that this occurred while the magazine was still in use.

Artifacts from the Magazine (Feature No. 23) are: 1 bayonet, 4 uni-

form buckles, 8 buttons, 1 bead, 2 brass pegs, 2 cuff links, 4 coins, 1

clasp knife, 6 copper scraps, 1 cannon ball, 18 feet of chain, 1 draw
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knife, 1 door-latch release, 13 gun flints, 2 gun-flint patches, 1 harness

ring, 2 hooks with spike end, 3 iron braces, 1 bone knife handle, 1 knife

blad, 68 lead scraps, 1 unidentified lead item, 1 lead pencil, 1 lock plate

with motion, 2 lead sows, 45 musket balls, 1 cut musket ball, 259 nails,

1 pewter scrap, 7 smoking pipes, 1 ramrod tip, 20 larg-headed spikes,

18 small-headed spikes, 3 staples, 9 swan shot, 1 scissors, 2 tin-plated

items, 1 ornamental trunk nail, 1 trigger guard, 258 bones. Pre-fort

items were: 1 hammer stone, 31 pitted stones, 3 projectile points, and

3 scrapers.

In the magazine stairwell we found: 2 uniform buckles, 2 buttons,

1 bracket, 1 bayonet, 1 iron brace, 2 coins, 2 copper scraps, 1 chain

with hook, 1 decorative brass piece, 1 gun flint, 2 hub boxings, 1 iron

bar, 1 iron pin, 7 lead scraps, 1 lead sow, 16 musket balls, 1 cut musket

ball, 318 nails, 1 smoking pipe, 1 swan shot, 10 large-headed spikes,

13 small-headed spikes, and 128 bones. Pre-fort items were: 2 pitted

stones.

We found the following ceramic and glass fragments in the magazine

and the stairwell: 2 English porcelain; 7 Chinese porcelain; 189 delft-

ware; 7 scratch-blue, white salt-glaze stoneware; 12 white salt-glaze

stoneware; 2 pineapple ware including a crabstock handle; 11 cream

ware, all part of one cup; 2 German stoneware; 1 salt glaze with basket-

weave pattern; 69 rum and case-type green glass including a one-ounce

cylindrical bottle we partly restored; 40 window glass and 5 clear glass

including a small tumbler base and one solid foot stemware.

Artifacts from the Service Trench (Feature No. 4) that were found

on top of the fill were: 5 uniform buckles, 2 harness buckles, 4 buttons,

10 brass and copper scraps, 1 canister shot, 10 gun flints, 1 gun lock

plate, 1 gun butt plate, 2 horseshoes, 2 hooks with spike end, 1 hook

with ring, 1 hub boxing, 3 iron bars, 11 iron scraps, 1 iron plate, 1 key,

1 lead sheet, 7 lead scraps, 19 musket balls, 120 nails, 19 smoking pipes,

1 ramrod guide, 27 large-headed spikes, 1 small-headed spike, 1 L-head

spike, 1 staple, 2 straight pins, 1 trigger guard, and 302 bones. Pre-fort

items were: 6 pitted stones, 1 scraper, and 1 worked hematite piece.

Ceramic and glass fragments found on top of the service trench

were: 5 tortoise-shell ware; 19 delftware; 11 Chinese porcelain; 5

scratch-blue, white salt-glaze stoneware; 8 red earthenware; 1 brown
stoneware; 16 white salt-glaze stoneware, plain, including a teapot

strainer; 13 rum and case green glass; 2 pharmaceutical green glass;

16 clear glass; and 13 window glass.

Artifacts found on the floor of the service trench were: 1 anchor hook
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with eye and ring, 4 buttons, 1 eoin, 1 canister shot, 1 chain section, 6

copper scraps, 6 gun flints, 1 gun-flint patch, 1 iron scrap, 7 musket

balls, 43 nails, 4 large-headed spikes, 8 tin-plated scraps, 1 “V” saddle

brace, 1 cow bell, and 76 bones. Pre-fort items were: 1 projectile point.

Ceramics and glass found on the trench floor were: 5 delftware, 3

scratch-blue, white salt-glaze stoneware, 3 red earthenware, 1 plain white

salt-glaze stoneware, 1 rum green glass, and 1 apothecary green glass.

No. 25. The Storehouse, and No. 26., the Fireplace within.

Two large storehouses are known to have been within the inner fort.

(Stotz, 1954: 21). Only a portion of one along the southwest side was

found. This appeared as a shallow step in the sloping subsoil. We were

able to follow it for 25 feet.

We found the southern corner of the storehouse but learned little

that told us how it was constructed. Sixty-five musket balls ground in

the clay led us to believe the storehouse had had a dirt floor.

Within the storehouse we found a rectangular pit (Feature No. 26)

about 11 feet from the northwest end of the building. The pit was 31

inches by 67 inches and penetrated 7-10 inches into the subsoil. The
presence of a concentration of wood ash led us to believe this was the

remnant of a fireplace in the storehouse and that it had been built

when the storehouse was converted into a barracks. It is likely that all

stones associated with the fireplace were removed when the area was

prepared for farming, as they would have been close to the surface.

Artifacts found in the Storehouse (Feature No. 25) were: 3 buttons,

1 ornamental brass item, 3 copper scraps, 3 gun flints, 1 kettle lug, 3

lead sows, 3 lead scraps, 65 musket balls, 35 nails, 1 smoking pipe, 4

large-headed spikes, 3 swan shot, and 70 bones.

Ceramic and glass fragments in the storehouse were: 5 white salt-

glaze stoneware, plain, 5 Chinese porcelain, 1 English porcelain, 26

delftware, 7 scratch-blue, white salt-glaze stoneware, 45 window
glass, 10 rum and case dark-green glass, and 2 pharmaceutical line

green glass.

Artifacts in the Fireplace (Feature No. 26) were: 1 copper scrap,

3 gun flints, 1 iron pin, 2 lead scraps, 16 musket balls, 12 nails, 1 smok-

ing pipe, 1 pewter spoon, 3 large-headed spikes, 1 L-head spike, and 1

straight pin. Pre-fort items were: 2 pitted stones.

Ceramic and glass fragments found in association with the fireplace

were: 4 plain white salt-glaze stoneware, 2 Chinese porcelain, 7 delft-

ware, 1 white salt-glaze stoneware with basket-weave design, 3 rum
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and case green glass, 1 pharmaceutieal green glass, 7 window glass,

and 1 clear glass.

No. 27. The Moat Around the Lower Battery.

A very small area became available for exploration to learn more

about the lower hornwork. Much of the battery is on property not

owned by the Foundation. The remainder had been excavated in 1947,

except for a 10-foot-wide strip. Fortunately, this was enough to locate

the moat.

The moat has a maximum width of 12 feet at the surface and 7 feet

at the bottom. The bottom was 52 inehes below the surface, not inelud-

ing post-fort fill, but including the yellow clay that was used to add to

the height of the moat on the inner side. The slope of the back wall was

nearly perpendicular. The slope of the front wall was about 35 degrees.

Artifacts found in the moat were ineidental to its purpose. Only a

few were found, and we believe this means the moat was not used as a

refuse pit.

No. 32. The Refuse Pit. Nos. 33, 34. The Hearths from the Archaic Occu-

pation.

The winter dig of 1964-1965 uneovered three features of pre-fort

occupation just outside the curtain on the southeast side near the flank

of the East Bastion.

The refuse pit was irregularly shaped, 10 feet long, 5 feet wide,

and 40 inches deep (maximum figures). From it we recovered a small

eharcoal sample, 228 flint flakes, 6 projectile points, 2 knives, and 2

scrapers.

Fifteen feet southeast of the refuse pit we found a hearth (Feature

No. 33). It was 18 inches in diameter, with sloping sides, and 12

inches deep, not counting the 10-inch disturbed layer above it. We be-

lieve the many water-rounded and fire-reddened sandstone rocks found

in it lined the rim when the hearth was in use. Although no artifacts ex-

cept flint chips were found here, we did remove a much larger char-

coal sample than the one we got from Feature No. 32. The two sam-

ples have been submitted for dating. Two feet southeast of the rim of

the hearth we found a sandstone rock with 39 pits on its upper and

lower surfaces. As it is too large to be considered a “portable pitted

stone,” its position near the hearth was probably intentional.

Nine feet west of Feature No. 33 was another hearth (Feature No.

34). It was twenty-four inehes in diameter, and its sloping sides ex-

tended a maximum of 12 inches into the subsoil. It contained many
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water-rounded, fire-reddened stones as well as eharred material, but no

other artifacts were found.

No. 85. House in West Bastion.

In the spring of 1965 workmen removed the stockade built in

1954 in order to relocate it in its 1758 positions as determined by

excavation. Carl Schultz, who directed the project, had also directed

the 1954 reconstruction. He told the author that when the trench

was being dug for the 1954 stockade, many bones were uncovered

in the West Bastion area. We dug a test pit at this spot and many more

bones were found.

Within the next few weeks, we uncovered the entire are and found

a structure about 13 feet by 16 feet with a storage cellar 6 feet by 8

feet. The storage cellar was nearly 4.5 feet deep with a sloping en-

trance 2.5 feet wide on its eastern side. Log molds 6 inches in diameter

were found on the east and south sides. Drainage ditches 18 inches

wide and 8-9 inches deep were on the north side, south side, and part

of the west side. They were about 1 foot away from the building. A
clay fill was used to level the ground on the east side. It was 5 inches

deep where it made contact with the log mold. We believe there had

been a door near the center of the east side where we found a small

area of flagstones on clay fill.

A French drain ran from the storage cellar southwest for 7 feet.

From the drain we recovered early 20th century artifacts, and because

it lay directly under old Freeman Alley, we think the drain was built to

dry up a soft spot in the roadbed caused by water collecting in the

storage cellar and its fill.

Reinforcements for the walls of the storage cellar were not found.

Probably the nature of the ground in this area made supports un-

necessary.

On the floor of the cellar we found 1 delft tile, 1 brass candlestick

socket, and a few fragments of china and clear glass. The cellar was

filled with a shale-like clay that resembled the surrounding undis-

turbed ground. Above this layer of fill was a layer of wood ash 12 to

27 inches deep. It blanketed the entire structure plus the area outside

the building on the east to a line where disturbances, probably asso-

ciated with the 1947 excavation, cut off our exploration. The wood
ash contained many artifacts, including our largest assemblage of

ceramics and glass, and much well-preserved bone.

The wood ash is too abundant to be interpreted as the burning of
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the structure. It is also too abundant to assume it accumulated inside

the structure while the building was in use. It is possible timbers from

the fort were burned here some time after the fort fell into ruins. It is

also possible a cooking area existed nearby, which would account for

an accumulation of ashes. This conjecture is strengthened by the pres-

ence of the many ceramic, glass, and bone items.

The cellar was probably used for storing food. Items such as delft

tile, ornate brass candlesticks, and the high quality of ceramics in

the area can be interpreted as meaning the structure may have been

the officers’ mess. The officers’ quarters were nearby.

While we have no documents relating to the structure, we know it

was not part of the original fort’s construction because it is not on the

maps. Until more positive information is available or more accurate

interpretation can be made, the structure will be tentatively identified

as the Officers’ Mess and Food Storage Area.

From this structure (Feature No. 35) we recoverd: 2 axe blades,

15 buttons, 2 brass pegs, 3 beads, 4 uniform buckles, 2 harness

buckles, 2 bolts with washers, 1 bale wire, 1 brick, 2 brackets, 3

bayonets, 1 clasp knife, 3 candlesticks, 1 coin, 1 cut antler, 3 chain

links, 1 chain section, 1 chain attachment, 1 door pintle, 1 gimlet, 1

grinding wheel, 24 gun flints, 3 glass cuff-link sets, 1 heart-shaped

ornament, 1 horseshoe, 4 hooks, 3 harness rings, 2 hub boxings, 59

iron scraps, 1 iron pin, 1 iron cylinder, 1 kettle hook, 10 lead scraps,

1 lead knife handle, 6 lead strips, 4 metal braces, 41 musket balls,

1247 nails, 46 smoking pipes, 2 pewter spoons, 1 rubbing plate, 1

jewelry silver ring, 2 scabbard clips, 133 large-headed spikes, 4 small-

headed spikes, 3 L-head spikes, 1 singletree attachment, 91 straight

pins, 4 staples, 2 thimbles, 1 table knife, 8 tin-plated fragments

1 toolbox hinge, 1 wagon-tire-rim section, 1 tin container, 2 unidentified

iron objects, 2 pieces of vermilion, 4 pieces of copper wire, 2 wagon-
tongue finials, and 2722 bones.

Pre-fort items were: 2 projectile points, 13 pitted stones, and 2

scrapers.

Ceramic and glass fragments found in Feature No. 35 were: 97

plain white salt-glaze including 1 strainer, 67 scratch-blue white salt-

glaze stoneware including a complete teapot lid with wheat design,

27 red earthenware, 13 red earthenware with black glaze, 7 decorated

white salt-glaze stoneware, 8 enamel overglazed white salt-glaze stone-

ware, 13 pineapple ware, 1 English porcelain, 200 Chinese porcelain,

230 delftware including a tile we partially restored, a slip ware posset
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cup we partially restored, 5 gray stoneware, 3 tortoise-shell ware, 1

brown stoneware, 294 rum and case-type green glass including a Pyr-

mont water seal, several necks and bottoms, 771 window glass, 110

apothecary green-glass cylindrical, 23 apothecary green-glass octag-

onal, 83 clear glass including 2 teardrop stoppers, 1 medicine-bottle

neck, 1 tumble base and 2 stems, and 1 bright-green ground-glass

stopper.

No. 36. The Upper Battery.

The recently acquired Evans property, southeast of the inner fort,

was the probable location of the right-angled section of the upper

horn works.

Here again the maps proved to be accurate, and once the location of

the dry moat was established, the area was filled in. The rocky nature

of the soil created irregulai'ities in the ditch, making if difficult to de-

fine the moat elearly. But we believe the top was about 6 feet wide, and

that the sides tapered in to about 2 feet at the bottom, 40 inches down.

We found few artifacts in this feature and interpret this to mean
there was little activity in this area.



Artifacts

At this writing, more than 81,000 items have been recovered by ex-

cavation since 1960, 35,667 of these are man-made. 44,547 were un-

worked bones. The remainder are specimens of plants.

This paper deals with about 700 items found during the 1947 excava-

tion and with most of 200 other items found on the Fort grounds before

incorporation of the Fort Ligonier Memorial Foundation. These 200

items were subsequently donated to the Foundation. Donated items of

questionable provenience are omitted or listed as questionable.

Although artifacts excavated in 1965 are not described in detail in

this paper they are listed in appropriate categories.

The artifact and non-artifact count does not indicate complete spec-

imens. Many items were fragmentary but identifiable and informative

statistically.

Accurate identification of metals was not always possible. Copper

and brass have identical patinas so far as appearance goes.

Well-preserved pewter probably has a copper content. Deteriorated

pewter probably has no copper but does have a heavy lead content.

Items called silver plated may be tin plated. An item appearing to the

eye as solid metal may be plated.

Metals are listed as to gross appearance and not according to metal-

lurgical studies, which have yet to be made on most items.

Axes Recovered: 18; Studied: 16.

Six types were excavated (Plates 23 and 24). One axe is of Type
One, 1 of Type Two, 9 of Type Three, 1 of Type Four, 1 of Type Five,

and 1 of Type Seven.

Type One probably had a spike end and is thought to be a fighting

axe.

Two Type Six axes were found on the surface and donated to the

Foundation. None of this type was excavated.

Axe Handles Recovered and Studied: 1.

This wooden fragment was probably the end held by the axeman,

not the end to which the head of the axe was attached.

Bale Wire Recovered: 3; Studied: 3.

This wire is of iron, 0.12 inch to 0.16 inch in diameter. One piece is

complete and measures 14.4 inches in length (Plate 74). They were
probably the bails attached to tin-plated buckets.

47
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Plate 10. Shoe-buckle nomenclature.

Basketry Recovered: 2; Studied: 2.

In poor condition, these fragments are, as far as we can tell, ribbons

of woven wood with grass filler, probably part of a handle.

Bayonets Recovered: S6; Studied: 32.

Two sockets were found with the elbow and blade missing. Thirteen

blades were found with the elbow and socket missing. Three blades

with elbows attached had the socket missing. One is complete and 13

are nearly complete.

Two distinct bayonet types were recovered (Plate 19).
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Type One is a tri-edged blade with a collared socket. It was for use

with a gun with a stud at the top of the barrel.

Bases of Type One blades are 4 inches to 4.3 inches in length. Inside

diameters are 0.92 inch to 1 inch. Elbows ( where the blade bends to join

the base) extend 0.48 inches to 1.2 inches. Clearances between the blades

and lines of bullet projection are from 0.92 inches to 1.16 inches. The

one complete blade is 17.2 inches long.

All Type One bayonets were probably for Brown Bess muskets.

Only one Type Two bayonet was found. It is complete, and has a

two-edged blade. There is no collar on the socket. It was for use with

a gun with a stud at the bottom of the barrel. The socket is 2.92 inches

long with an opening 0.96 inch in diameter. The elbow extends down
1.4 inches. The blade is 12.2 inches long. Clearance between blade and

line of projection of bullet is only 0.36 inch. The Type Two bayonet

was probably for use with a musket earlier than the Brown Bess.

The following markings were found on the sockets of two of the

Type One bayonets:

P XXVIII

53 29

The bayonet with the marking at right, above, also bore two other

markings: a broad arrow (on the elbow) and the letter P (on the

blade).

Beads Recovered: 43; Studied: 40 (Plate 40),

Probably some beads were not recovered because of their small

size. One fourth-inch-mesh screen, used in most areas, would not re-

cover of any small beads. Occasionally, when the presence of beads

was suspected, a very fine screen was used and the dirt washed with

water. About one-half of the seed beads were recovered in this manner.

The lack of beads and other trade-goods suggests that this fort was

never a hub of activity as far as trading with the Indians is concerned.

Twenty white opaque seed beads had diameters ranging from 0.188

inch to 0.094, and lengths from 0.118 inch to 0.038 inch.

Two blue translucent seed beads measured 0.13 inch and 0.18 inch

in diameter, with lengths of 0.09 inch and 0.17 inch.

One blue opaque seed bead is 0.098 inch in diameter and 0.110 inch

long.

Three red seed beads were mounted on a pin with a brass floral set-

ting. Accurate measurements are not possible.
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Two black, round, opaque beads were about 0.39 inch long and 0.5

inch in diameter.

One black, round, opaque spun bead is 0.46 inch in diameter and

0.31 inch long.

One lavender, round, translucent bead is 0.35 inch in diameter and

0.26 inch long.

One round blue translucent spun bead is 0.41 inch in diameter and

0.38 inch long.

One faceted blue translucent bead with a white core is 0.24 inch in

diameter and 0.23 inch long.

One round, blue, translucent bead is 0.35 inch in diameter and 0.27

inch long.

Two cream-colored ceramic beads with 0.30-inch and 0.37-inch di-

ameters and 0.25-inch and 0.31-inch lengths could be post-fort.

Bells Recovered: 4; Studied: 4 (Plate 57).

Made of iron, the bells were plated with copper or brass. We recov-

ered three sizes, having lengths of 5.38 inches, 4.75 inches, and 4

inches. These are similar in appearance to modern cow bells.

Leather Belts and Strap Fragments Recovered and Studied: 56 (Plates

56,57, and 58).

Generally, short sections were found, which cannot be classified as

to exact use.

Their widths are: two, 0.3 inch; three, 0.4 inch; eight, 0.6 inch; eight,

0.7 inch; four, 0.8 inch; two, 0.9 inch; eight, 1.1 inch; seven, 1.2 inches;

one, 1.3 inches; three, 1.5 inches, one, 1.6 inches; one, 2 inches; two,

2.2 inches; three, 2.5 inches; and three, 3.1 inches.

Three straps are of two sections knotted together. Two belt sections

reveal that buckles had been cut off. Ten specimens have buckle

tongue holes.

One strap or belt tip has a leather button attached. The button was

made by coiling a leather strip, punching a small hole through the coil

and then running the end of the strip through the holes in the coil to

secure it.

Waist Belts Recovered and Studied: 1 (Plate 56, No. 1).

This belt is 1 inch wide and 34 inches long. As the buckle has been

cut off, the belt was probably slightly longer. It is provided with twenty

settings for a two-prong buckle tongue.
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Binding Trim Recovered and Studied: 7.

These are thin strips of leather about 0.8 inch wide, which were used

to ''dress” areas where two sections of leather were sewn together, as

in the making of a pouch.

Bits Recovered: 6; Studied: 5.

These are iron mouthpieces for bridles. All appear to be "the linked-

snaffle-with~side-bars Type. (Plate 46, No. 1)

Bolts Recovered: 19; Studied: 17.

All are of iron with heads varying from 0.6 inch to 1.1 inches in

diameter. The bolts are from 1.6 inches to 6.6 inches long. Washers were

found on 4 bolts, and a nut was attached to one specimen.

Bone Pieces (Animal Remains) Recovered: 44,547.

Most of the bones recovered have been studied by John E. Guil-

day, Associate Curator, Section of Vertebrate Fossils, Carnegie Mu-
seum. A separate report on his findings on animal remains appears

as the Appendix in this publication.

Worked Bone Items Recovered: 13; Studied: 12.

Nine antler drifts were recovered, in addition to one sawed-off

antler section that may have been intended as a knife handle, and two

highly polished items (Plate 31, No. 14) that are unidentified.

Braces Recovered: 43; Studied: 40.

This category includes only braces for which we have not been able

to determine specific uses. Six of Type 2 (Plate 49, No. 4) were re-

covered, one of Type 3 (Plate 52, No. 8), two of Type 5 (Plate 41,

No. C5), two of Type 6 (Plate 41, No. C6), and 29 of Type 7 (Plate

48, No. 5).

The most common type found ( Type 7 )
is rectangular and varies in

size from a few inches to several feet ( Plate 48, No. 5 )

.

All braces found, except one small copper rectangular brace, are of

iron.

Braces for Saddles Recovered: 11; Studied: 10.

A saddle donated to the Fort Ligonier Museum in 1965 by Mr. and

Mrs. James A. Drain (Plate 41, D) had four types of braces similar

to types we had excavated and had previously listed among those of

unknown use.

The saddle was found in the attic of the Patterson House, Cross

Creek, Washington County, Pennsylvania, and probably had been
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used by the Patterson family when they came from Lancaster, Penn-

sylvania, to Cross Creek in 1788 (Drain, 1965).

Braces studied include three Type 1, three Type 4, two Type 8, and

two Type 9. Plate 41 reveals only about one-half of a Type-9 brace.

It is V-shaped to support the lower side of the saddle (Plate 42, No. 6).

Brackets Recovered: 46; Studied: 42.

These are small oblong or square collars ( like a box without top and

bottom) made of iron band. (Plate 46, No. 4). They were probably

used as fasteners to bind joints between overlapping ends of two

lengths of wood, possibly wagon parts. Lengths are from 1.2 inches to

1.8 inches, and widths from 0.8 inch to 1.5 inches. Lengths do not

exceed widths more than 0.8 inch. The bands are from 0.4 inch to 0.6

inch wide and from 0.1 inch to 0.15 inch thick. Two large brackets,

1.6 inches by 4 inches, were recovered. These are 0.8 inch wide and

0.12 inch thick.

Twenty of the better-preserved specimens have two nail holes on

opposite sides and some had nails in place. Ten have nail holes on the

short side, and 10 on the long side. Two brackets have one slightly

convex side ( Plate 46, No. 4 )

.

Bricks Recovered: 8; Studied: 7.

Documents consulted do not reveal the use of bricks in the forfs

construction, and the small number recovered indicate they were not

used to any extent.

Bridle Headstalls Recovered and Studied: 2 (Plate 53).

One of these still has straps, metal rings, and decorative blinders.

The blinder had been cut off the other.

Buckets of Tin-plated Metal Recovered and Studied: 6 (Plate 74).

Only one bucket is nearly complete. It is 9.25 inches inches high with

a bottom circumference of 30 inches and a rim circumference of 33

inches. It is constructed in two vertical sections. Measuring around the

rim, one section is approximately 19.5 inches and the other 13.5 inches

(the 19.5-inch measurement was probably the nearest practical width

Plate 11. Shoe buckles and tongues: 2 and 3, lower forked tongues; 4, upper
forked tongue. Shoe buckle types: 1, Type 2; 5, Type 2 A; 6, Type 1; 7, Type 3;

8, Type 4; 9, Type 4; 10, Type 5; 11, Type 4; 12, Type 2; 13, Type 3; 14, Type
6; 15, questionable (may be waist-belt buckle); 16, Type 3; 17, Type 5; 18,

Type 3; 19, Type 2; 20, Type 5; 21, Type 3.
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of metal available to the tinsmiths of the time). There are tin-plated

bail attachments at, and extending above, the rim.

A second partially complete bucket is 7.5 inches high. Its diameter is

unknown.

One bucket bottom was recovered. Its diameter is 9.75 inches.

The other specimens are rim fragments containing bail attachments.

All rims are reinforced with a wire hoop. Solder was used to hold the

sections in place.

Bucket Bottoms, Barrel Ends and Canteen Sides (wooden); Sections

Becovered and Studied: 12 (Elate 27).

All specimens recovered show that more than one section of wood
was used to form complete discs.

Four sections, including two which join to form a complete disc,

have two wooden pegs used to secure the sections to each other. Three

sections are partially burned.

The estimated diameters of the discs, based on the sections found

are: two, 6.5 inches, one, 8 inches, one, 10 inches, four, 11.5 inches, two,

12 inches, one, 16.5 inches, and one, 17 inches. If any of the sections

are from canteens, they are probably those with diameters estimated

at 6.5 inches.

Sections vary in thickness from 0.3 inch to 0.6 inch. The thickness of

individual sections varies as much as 0.12 inch. The edges that made
contact with the staves are all beveled on both sides.

The section with the 16.5 inch diameter has a 0.9-inch-diameter

bunghole with a small wooden peg inserted near the opening. The
wooden peg probably anchored a cord attached to a bung.

Bucket and Barrel Staves of Wood Recovered and Studied: 6 (Plate 27).

Three bucket staves measure 9.4 inches, 7.7 inches, and 7.2 inches in

length. The are 2.7 inches, 2 inches, and 2.5 inches wide at the bottom,

and 3.3 inches, 2.3 inches, and 2.9 inches at the top.

Grooves for the bottoms of the buckets are 1.1 inches, 0.5 inch, and

< —
Plate 12. Nos. 1 -14 , shoe buckles; 15-17 and 19-23 , knee buckles; 18 and 25 -27,

stock buckles; 24
, garter buckle; 28-30 , waist-belt buckles; 31 , sling buckles; 32

and 33 keepers. Shoe-buckle types: 1 , Type 5; 2 , Type 5; 3 , Type 6; 4 , Type 3;

5 , Type 5; 6 , Type 6; 7 , Type 3; 8 , Type 2A; 9 , Type 3; 10 , Type 5; 11
, Type

4?; 12 , Type 3?; 13
, Type 4?; 14 , Type 6.
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0.8 inch from the bottoms of the staves. Grooves are from 0.1 inch to

0.2 inch wide and from 0.08 inch to 0.12 inch deep.

Two fragments of barrel staves are 1.6 inches and 2.5 inches wide at

their ends. One bucket-stave fragment is 1.5 inches wide at the bottom.

Stave thicknesses vary from 0.3 inch to 0.5 inch.

One barrel stave was partially burned.

Buckles (Harness) Recovered: 38; Studied: SS (Plate 42, Nos. 5 and 7).

All are made of iron and with one exception are square or oblong.

Their lengths vary from 1 inch to 2.6 inches and their widths from 1

inch to 1.8 inches. Only three have lengths exceeding 2 inches. Only

four have widths exceeding 1.6 inches.

The tongue is attached to the wide side on 17 buckles, to the narrow

side on 2 buckles. Eleven buckles are square. Tongues are missing from

the others.

One buckle has one straight side 2.4 inches long and one convex side.

The buckle has a maximum width of 1.7 inches.

In one well-preserved buckle, the metal (0.15 inch thick) is joined

at one corner. The craftsman slipped the tongue hinge on one of the

sides adjacent to this corner.

Buckles (Shoes) Recovered: 116; Studied: 102 (Plates 10, 11, 12).

The buckles were grouped into six major types, but because of varia-

tion within groups we have sub-classified the types into 14 styles. Few
buckles were found unbroken and only one was recovered with both

tongues attached.

The buckles are curved to fit the contour of the shoe. Relief decora-

tion on buckles was part of the casting process, whereas incised decora-

tions appear to have been added after the buckles were cast.

TYPE b STUDIED: 23

Made of brass, these have a plain, flat, or nearly flat, face with right-

angle corners. The sides and top and bottom edges are all straight. All

except one buckle are between 1.7 inches and 1.9 inches from top to

bottom, and 2.2 inches to 2.4 inches from side to side. The metal width

varies from 0.2 inch to 0.3 inch.

One buckle is 2.5 inches from top to bottom. Its metal is 0.2 inch

wide. As it is not complete, its side-to-side length is unknown.

Type 1a; studied: 1

This resembles Type 1 except that the face is convex and an incised

line appears near the edge on all sides.
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type 1b; studied: 4

This resembles Type 1 except that the metal is pewter with a copper

content.

TYPE Ic; studied: 3

These vary from Type 1 only in that the face is convex.

type 2; studied: 12

These are made of brass, the faces are plain convex, the corners

rounded, the top and bottom edges straight, and the sides convex.

They measure from 1.5 inches to 2.2 inches from side to side, and 2

inches to 2.6 inches from top to bottom.

While the metal width varies from 0.1 inch to 0.4 inch among buck-

les, the width in an individual buckle varies as much as 0.16 inch.

type 2a
;
studied: 8

These resemble Type 2 except that the face has one incised line near

the outer edge. They measure from 1.8 inches to 2.6 inches from top to

bottom, and 2.2 inches to 2.6 inches from side to side. The metal width

varies from 0.2 inch to 0.4 inch. Width in individual buckles varies as

much as 0.2 inch.

type 2b; studied: 1

This resembles Type 2 except that it is made of pewter with a copper

content.

type 2c
;
studied: 2

These resemble Type 2 except that they are made of pewter with no

copper content.

type 3; studied: 18

This category includes all buckles with openings in the face of the

buckle. These are generally filigree-like in design. One, however, has a

design of three parallel bars interrupted by a heart at each corner and

a disc midway between the hearts.

Although they are generally made of brass, some have silver plating.

One is made of pewter with a copper content, and is silver-plated

(TypeSA).
They measure 1.8 inches to 2 inches from top to bottom, and 2.2

inches to 2.6 inches from side to side. The face metal generally is 0.3

inch to 0.4 inch wide. Exceptions include one that varies from 0.2 inch

to 0.5 inch and another that varies from 0.24 inch to 0.44 inch.

type 4
;
studied: 14

Made of brass, with right-angle corners, these are decorated in relief

with (1) ropelike patterns; (2) diamonds; (3) flowers; (4) crosses

framed with rope; (5) diamonds, half discs, and corner flowers; (6)

pyramids interrupted at corners and center with floral designs; (7)
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discs, diamonds, and rope; (8) wavy lines bordered by small discs; and

(9) hearts and diamonds. Some sides, tops, and bottoms are irregular.

Some are silver plated. They measure from 1.8 inches to 2 inches

from top to bottom, and from 2.2 inches to 2.6 inches from side to side.

The metal varies in width from 0.24 inch to 0.36 inch.

TYPE 5 ;
studied: 10

These are similar to Type 4 except that the decorations are

depressed or incised.

Decorations include (1) notches and fluting; (2) parallel incised

lines cutting through cross ridges; (3) curly incising; (4) wavydine
incising; (5) discs on corners and centers connected by incised lines

with many notches on edges; (6) notches on edges with raised castella-

tions where the pin for the tongues is attached; (7) uninterrupted

fluting framed by incised lines; and (8) chevrons, fluting, and small

notches.

Some sides, tops, and bottoms are irregular. Three were made of

pewter with copper content (Type 5A). These measure 1.7 inches to

1.9 inches from top to bottom, and 2.1 inches to 2.24 inches from side

to side. The metal is 0.2 inch to 0.3 inch wide with one exception,

which varies from 0.16 inch to 0.32 inch.

TYPE 6
;
studied: 5

These are similar to Type 5 except that the corners are rounded. The
decorations include (1) curly incisions, (2) incised lines with occa-

sional circular patterns, ( 3 )
curly converging incising with circular in-

terruptions, ( 4 )
alternating flutes and ridges, and ( 5 )

various

geometric designs.

One buckle is unusual because it is longer from top to bottom 2

inches) than from side to side (1.8 inches). Its metal width is 0.2 inch

to 0.3 inch.

Top-to-bottom measurements could not be taken on others because

they were not complete. They measure 2.5 inches to 2.8 inches from

side to side and the metal width varies from 0.2 inch to 0.6 inch. In-

dividual-buckle variations are as much as 0.2 inch.

Six buckles were too fragmentary to type.

Buckles (Knee) Recovered and Studied: 14 (Plate 12).

Thirteen of these are made of brass, and one of iron. Of those that

are nearly complete, five are longer from top to bottom, three are

longer from side to side, and one is square. These have one fork-

tongue and one T-tongue, unlike the common shoe buckles that have

two forklike tongues.
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Plate 13. Button types.

Measurements from top to bottom vary from 0.9 ineh to 1.6 inehes,

from 1 inch to 1.5 inches, side to side. The metal width varies from

0.1 inch to 0.3 inch.

Designs include flat plain faces, convex plain faces, geometric de-



60 Annals of Carnegie Museum VoL. 42

signs, incised borders, fluted borders, relief decorations and filigree

designs.

One buckle with three parallel bars, interrupted at the corners by

hearts and at the centers by discs, matches the design of a shoe buckle,

suggesting that buckles were made in matching sets for use on various

parts of the uniform.

Stock Buckles Recovered: 7; Studied 6 (Plate 12).

These buckles have a four-prong tongue and an extension containing

three rivets that were used to secure a cloth or leather attachment.

( The stock was worn around the neck.
)
One buckle is made of pewter

with a copper content. The others are of brass. One face is decorative,

two are plain, and the others are rivet sections only. They measure

1.4 inches to 1.7 inches from top to bottom, and 1 inch to 1.1 inches

from side to side.

Garter Buekles Recovered and Studied: 1 (Plate 12).

Made of brass, this buckle is decorated with incised converging

lines. Its corners are rounded. The sides are convex, the top and bot-

tom straight. It measure 1 inch from top to bottom and 1.3 inches

from side to side. The metal width varies from 0.1 inch to 0.3 inch.

Sling Buckles Recovered and Studied: 1 (Plate 12).

Made of brass, this buckle resembles a waist buckle, but is slightly

smaller. Unlike those of shoe, knee, stock, and garter buckles, the pin

that holds the tongue in place is not a separate piece of metal. It is

part of the casting, with a single prong tongue of iron added later.

Keepers Recovered and Studied: 2 (Plate 12).

Made of brass, one of these is 2.5 inches long and 0.6 inch wide.

The narrow ends are rounded. The metal is 0.16 inch to 0.2 inch thick.

The other keeper is 2.2 inches long and 0.4 inch wide, and the metal

is 0.1 inch to 0.2 inch wide. All four sides are straight and the corners

are right-angled.

Waist Belt Buckles Recovered and Studied: 3 (Plate 12).

All are brass. One has a center tongue attachment that was part of

the casting, with a single-prong tongue of iron attached. It is 2.2

inches from top to bottom and 1.5 inches from side to side. The metal

is 0.2 inch wide.

One without a center pole has a single-prong tongue of iron at-

tached to one side. It is 1.9 inches from top to bottom and 1.3 inches

from side to side. The metal is 0.15 to 0.25 inch wide.

The third buckle is fragmentary.
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Plate 14. Buttons. Numbers refer to the types as shown on Plate 13.

We know from the tongue holes that the nearly eomplete leather

belt from the stream bed had aecommodated a buckle with a double-

prong tongue, not a single-prong tongue like those described above.

Other Buckles Recovered and Studied: 1.

This small brass buckle fragment is 0.7 inch from top to bottom,

with a strap clearance of only 0.2 inch. Its use is unknown.

Shoe Buckle Tongues Recovered and Studied: 40.

Shoes that were fastened by two straps required a buckle with two
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tongues. The tongues were mounted at the eenter of the buckle by
means of a pin anchored at top and bottom.

In nine upper fork-type tongues (Plate 10), all with two prongs,

as recovered, the metal was flat on the lower side and convex on the

upper side. The prongs make contact with the face at the side of the

buckle. Five tongues were made of brass and four of iron.

Twenty-eight lower loop-type tongues were recovered. These were

of two basic designs. One design was apparently intended for the

buckles with the convex sides, the other for the buckles with straight

or nearly straight sides. All have two prongs. The loop makes contact

with the buckle on the back at the side opposite the upper fork tongue.

Nine of the convex type were found. Two were of iron and seven

of brass. One of the brass items was stamped S WILLSON. Twelve of

the straight type were recovered. Six were of brass and six of iron.

Seven fragments too incomplete to classify included five of iron and
two of brass. The name S WILLSON also appeared on one of these

brass fragments.

Comparison of the buckles with those excavated in 1967 at the John

Bridges Tavern (1775-1795) site reveals a basic design change at

the pin terminals (Plate 10). This may be helpful for dating buckles,

but samples from only two sites cannot be considered conclusive.

Bullet Mold Reamers Recovered and Studied: 1 (Plate 52, No. 3).

Made of iron, this item was used to clean the bullet mold. The ream-

er is 0.4 inch in diameter, and is attached to a thin handle ten inches

long. We believe the handle was originally covered with wood or bone.

Buttons and Sleeve Links Recovered: 485; Studied: 442 (Plates 13, 14).

Thirty-two different types of buttons were recovered. Many of these

types have sub-classifications. The backs of some types show marks of

finishing by machining or spinning.

Buttons with regimental numbers were not found in the excavation,

which is to be expected because the British did not adopt the use of

regimental buttons until 1767 (Olsen, 1963: 552). By then Fort Lig-

onier had been abandoned.
TYPE 1; studied: 128 (See Type lA following Type 4)

This, the most common kind of button found, is made of two pieces

of metal. The face and back are one piece, hollow cast, with two holes

(two buttons did not have holes) in the back about 0.12 inch in diam-

eter in line with the eye wire. The metal is pewter, free of copper. The

face is convex and is not decorated. The back is slightly convex and

has a mold seam.
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Six of the buttons have the initials T L in raised letters on the back.

These letters are 0.1 inch in length and the buttons on which they

appear are 0.64, 0.66, 0.79, and 0.88 inch in diameter. One of these has

no holes in the back and has the letters closer to the mold seam.

Three buttons have the letters P N in raised letters on the back.

The P is indistinct on all three, and could be an A, B, or R. The letters

are 0.2 inch long. The buttons are 0.65 inch in diameter.

No other buttons of this type have letters or other identifying marks

on the backs.

Eighty-eight buttons have diameters between 0.59 inch and 0.69

inch, twenty-four buttons are between 0.79 inch and 0.92 inch. Frag-

ments found are not complete enough for useful measurements.

All the button eyes are made of iron wire.

The stream bed yielded only one of these buttons. It has a thin

brass plating that conceivably could have been on many of the buttons.

Because of soil conditions of the inner fort the other buttons deteriorat-

ed, and we cannot be sure whether they were brass plated.

TYPE 2 AND 2a; STUDIED: 20

The Type 2 and Type 2A button is made of pewter with no copper

content. The complete button: eye, face, and back, was cast as one

solid piece. The slightly convex face is not decorated. The slightly

concave back has a mold seam and plug. All measure between 0.67

and 0.74 inch in diameter and are generally in ''just fair” condition.

One of these, like previous examples, was recovered from the

stream bed with a brass-plating, suggesting many or all may originally

have been plated. The plating was not a reaction caused by the stream

bed because other pewter items recovered retained their natural finish.

One button (Type 2A) resembles Type 2 in all respects

except that both face and back are flat.

type 3; studied: 42

The Type 3 button is constructed of two pieces of metal. The eye

is of copper wire. The face and back are cast of solid pewter with a

copper content. The face is slightly convex and is not decorated. The
slightly concave back is spun.

Thirty-four buttons measure between 0.64 inch and 0.77 inch in

diameter. Five measure between 0.99 inch and 1.22 inches in diame-

ter. The 1.22-inch-diameter button is the largest of the 441 buttons

studied. Variations included one with an iron-wire eye and one face

decorated with floral-like incising.
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TYPE 3A; studied: 12

These resemble Type 3 except that spinning is not evident and the

foot of the eye is slightly more prominent. In Plate 13, Type 3, the

drawing shows a vertical foot (in which the eye is embedded). In

many cases the foot is sloping.

Ten measure between 0.66 inch and 0.71 inch in diameter and two

measure 1.01 inch in diameter. One face (0.69 inch) is decorated

with an incised sunburst design.

TYPE 4; studied: 41

The Type 4 button is made of three pieces of metal. The eye is

copper wire soldered to a brass convex back and a brass front, which

is also convex, but with a greater degree of curvature. The front and

back are soldered together at the edge, creating a hollow center. Fifteen

have holes in the back at right angles to the eye wire. Spinning appears

on five backs. Twenty do not have holes in the back. Five of these reveal

spinning. Variations include two backs of iron and one of pewter. Three

have geometric decorations in relief on the face. Tlie remaining specimens

are incomplete. Diameters vary from 0.56 inch to 0.94 inch.

TYPE lA; studied: 10 (Originally classified as Type 4)

Cleaning showed the face and back are one piece, hollow cast. Unlike

Type 1 they are brass, have smaller holes in the back, and have the eye

wire at right angles to the holes.

type 4a; studied: 6

This type is similar in appearance to Type 4, but the eye and back

are one piece of brass with the eye hole drilled.

TYPE 5; studied: 6

The Type 5 button is hollow and made of three pieces of metal.

It has an eye of copper wire, and a spun back, of pewter, shaped

like a cymbal. The front is brass, convex, and without decoration.

Three buttons have diameters of 0.60 inch and three have diame-

ters of 0.82 inch.

type 6; studied: 2

The type 6 button is made of two pieces of metal. The wire eye is

iron. When cast, it was positioned so that the metal poured into the

mold anchored the eye in place.

These buttons are made of pewter with no copper content. They

are solid, with a flat back on which the mold seam can be seen. The

front is plain with a sharply convex face. Both samples have diame-

ters of 0.53 inch.

type 7; studied: 6

The Type 7 button is made of pewter with no copper content.
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The button and eye are of one piece. The button is solid with a mold

seam showing on the flat back. The face is slightly convex without

decoration.

Five buttons measure between 0.56 inch and 0.60 inch. One is 0.86

inch in diameter.

TYPE 8; studied: 7

The Type 8 button is made of two pieces of metal. The eye is of iron

wire. The face and back are one solid pewter piece with no copper

content. The back is concave with a T-mold seam and plug. The con-

vex face shows a series of concentric circular ridges.

Three buttons have diameters of 0.65 inch; one is 0.87 inch and three

are 0.89 inch in diameter.

TYPE 9; studied: 23

This coin-like button is of pewter with copper content, and has a

spun back and an iron-wire eye. (See Plate 13, Type 9, showing two

foot shapes: sloping and vertical.)

Six buttons have diameters between 0.57 inch and 0.63 inch; two

measure 0.72 inch and one, 0.85 inch; three are between 0.91 and 0.96

inch; and seven are between 1 inch and 1.11 inches. One eye is of cop-

per wire. All faces are plain.

TYPE 9a; studied: 3

The Type 9A button is made of two pieces of metal. The eye is of

eopper wire. The solid flat back and face are of pewter with no copper

content. The face is a copy of the Spanish pillars dollar, but advanced

deterioration of the metal obscures the dates.

One button has a 0.75 inch diameter, and the other two measure

approximately 1.2 inch.

TYPE 9b; studied: 1

The Type 9B button is similar in construction and metal to Type 9.

It is octagonal and measures 0.65 inch, maximum width. Probably most

of our octagonal buttons are sleeve links. All other octagonal specimens

have a drilled eye, but this eye is of wire. The face is not decorated.

TYPE 10; studied: 2

The Type 10 button is of three pieces, has a copper wire eye, a

cymbal-shaped pewter back containing copper, and a flat face of the

same grade of pewter, with a tapered edge.

One button is 0.61 inch in diameter. The other is 0.65 inch.

TYPE 11; studied: 6

The Type 11 button is made of one piece of brass. The shank has

been drilled for the eye. Both back and face are flat. Probably all are
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sleeve buttons, part of incomplete cuff links. Only one specimen is

complete, with both buttons and their connecting link of brass.

All these buttons have geometric or sentimental decorations ( flowers

and hearts
)
on the face. Some are in relief. Some are incised. One de-

sign is copied from a Spanish coin and is dated 1764. They are from

0.56 inch to 0.66 inch in diameter.

TYPE 11a; studied: 4

The Type llA button is made of one piece of pewter with no cop-

per content. The shank was drilled to form the eye. A ridge in line with

the eye runs across the flat back of one of the buttons. All have flat

faces and are not decorated, except for fluting near the edge on two
specimens.

They are from 0.60 inch to 0.70 inch in diameter.

TYPE 11b; studied: 1

This button differs from Type 11 in that its metal is pewter, free of

copper, and its shank is not drilled. It is possible some buttons were

made at the site and this, being unfinished, could be one of them. Its

diameter is 0.70 inch.

TYPE 12; STUDIED: 3

The type 12 button is made in three sections. The eye is of copper

wire and is attached to a copper washer. The button itself is solid, of

black glass, with a flat back and faceted face.

The eye was apparently so positioned in the mold that glass poured

into the mold just covered the edges of the washer.

One button measured 0.48 inch in diameter and two, 0.60 ineh.

TYPE 13; studied: 3

These are three-piece buttons. The eye is copper wire. The back is

bone, and is convex except near the edge, where it is flattened to ac-

comodate the edge of the button face, which folds over it. The exposed

side reveals spinning.

The buttons measure 0.57 inch, 0.59 inch, and 0.94 inch in diameter.

The faces are deseribed below.

TYPE 14; studied: 28

This two-piece button has a convex back of bone or wood, and in-

stead of a wire eye has four holes. It is notched near the edge, like

Type 13, to aecomodate the fold of the button face.

Six buttons have diameters between 0.53 inch and 0.57 inch, nine

between 0.61 ineh and 0.67 inch, and eight between 0.79 inch and 0.90

inch. Others are fragmentary.
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Faces for Types IS and 14 Buttons; Studied: 23.

Made of thin copper, these button faces were designed to fold over

the edge of a bone or wooden back. Five types were found, including:

A, the flat face; B, the slightly convex face; C, the convex face; D, the

sharply convex face; and E, which is convex near the edges and con-

cave at the center.

These are among the most beautiful buttons recovered. Many faces

reveal gold or silver plating. Some are plain. Others have designs

pressed into the thin copper, thus visible on both the exposed and the

reverse sides. Ornamentation includes geometric, floral, and fabric-like

impressions.

TYPE 15; studied: 9

Made of one piece of bone, the Type 15 button has a flat back and

face, with the edge slightly rounded. This type was spun and has one

hole in the center.

Four buttons measure between 0.53 inch and 0.58 inch in diameter,

three are 0.63 inch, one is 0.72 inch, and one is 0.83 inch.

They may have been cloth-covered.

TYPE 15a; studied: 1

This button is similar to Type 15 but has three holes in a straight

line. We believe the center hole was caused by spinning, and that the

other holes were intended for attaching the button.

TYPE 16; studied: 4

Type 16 is made of one piece of wood. The back is nearly flat, the

face is convex, and the edges are rounded off. There is one hole in the

center. Three have diameters between 0.67 inch and 0.68 inch. All were

found in the stream bed. The fourth button had dried before it was

observed, and obviously it shrank. It measured 0.52 inch in diameter.

TYPE 17; studied: 2

Type 17 is made of one piece of bone. The front and back are flat.

The center, which has four holes, is recessed. A pit at the center of the

button is probably the result of spinning.

As neither of these buttons was found in a stratified layer their

provenience is unknown.

Plate 16. Gun parts. No’s. 1 to 3, butt plates; 4 to 11 , trigger guards. No. 6 is from

a Pennsylvania rifle; 7 is from a model earlier than the Tower musket; 8 is too

fragmentary to associate; 4 , 5 , 9 , 10 , and 11 are probably from the Tower musket;

12 to 15 , side plates; 14 and 15 are from the Tower musket; 12 and 13

represent smaller weapons.
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TYPE 18; studied: 2

The Type 18 button is made of two pieces of metal. The eye is of

iron wire, the button of brass. The back, which has a T-mold seam, is

flat and, except for the edge, is recessed. The face is flat and decorated

in relief with a small star within a large star, and chevron-like patterns

between the star points. The beveled edge of the button is multi-fluted.

One button measures 0.66 inch in diameter, the other 0.95 inch.

TYPE 19; studied: 1

Made of one piece of brass, the Type 19 button has a hole drilled in

the shank to form the eye. The back and face are flat, with alternating

teardrop and leaf-like decorations (four of each) in relief on the face.

Its diameter is 0.83 inch.

TYPE 20; studied: 1

The Type 20 button is a sleeve link. Button and connecting link are

intact. The button is of one piece of brass. The eye was formed by
drilling the shank. The back is concave and the face convex, with con-

centric rows of hemispheres in relief.

The diameter of the button is 0.56 inch.

TYPE 21a; studied: 1

This two-piece link-type button has a sharply convex back and eye

of pewter, and a front of yellow, faceted glass. Its diameter is 0.51

inch.

TYPE 21b; studied: 1

This two-piece link-type button has a convex back with a hole

drilled in the shank for the eye. It is of brass, with a clear faceted-

glass jewel as its face. Its diameter is 0.49 inch.

TYPE 21c; studied: 1

A two-piece link-type button, this specimen has a convex back and

drilled eye of brass, plated with silver. It is 0.47 inch in diameter. A
very ornate link of silver-plated brass is attached. The setting is miss-

ing.

type 21d; studied: 1

This two-piece link-type button has a sharply convex back and a

drilled eye of brass. The sides are nearly square, with rounded corners.

It is set with a faceted blue-glass jewel. A very fine copper-wire link

is attached.

It is 0.36 inch in diameter.

type 21e; studied: 1

This two-piece link-type button has a slightly convex back, a drilled

eye of brass, and a clear, convex glass face (undecorated).
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TYPE 21f; studied: 1

A two-piece link-type button, this has a slightly convex back and a

drilled eye of brass. The face is flat, undecorated, black glass with a

beveled edge.

The diameter is 0.47 inch.

Glass Jewels for Type 21 Buttons Recovered: 8; Studied: 5.

These are in addition to those still attached to the button backs, and

include: one, clear, faceted, diameter 0.39 inch; two, clear with star

and flute-like decorations, diameter 0.39; one, blue with a center star

surrounded by six five-pointed stars near the edge, diameter 0.42 inch;

and one, green with an eight-pointed star design, diameter 0.43 inch.

type 22; STUDIED: 2

Constructed of two pieces of metal, the Type 22 button has a silver-

wire eye soldered to a silver button.

Both buttons are octagonal with flat faces and flat, recessed backs.

One is engraved with maple leaves and geometric designs, and has the

manufacturer’s mark (a capital B surmounted by the crossbar of a

capital T; see Plate 13, No. 22) in relief on the back. The other has

the letter J engraved on the face.

These buttons measure 0.57 inch and 0.60 inch in diameter. They

are probably sleeve links.

TYPE 23; studied: 6

These octagonal sleeve buttons are constructed of one piece of brass

with the eye drilled.

The faces are flat. Four have recessed geometric designs, one a

geometric design in relief, and one a floral design in relief.

The backs are flat and recessed, and one has the raised initials T
W straddling the eye.

They measure between 0.54 inch and 0.65 inch in diameter.

TYPE 23a
;
STUDIED: 2

These vary from Type 23 in that backs are recessed and slightly

concave, and fronts are slightly convex with a plain face.

These measure 0.58 inch and 0.68 inch in diameter. The smaller

button is silver plated.

TYPE 23b
;
STUDIED: 2

This type has a slightly convex face and a back similar to Type 23.

One has flute-like decorations. The other, silver plated, has a plain

face. They measure 0.60 inch and 0.62 inch in diameter.
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TYPE 24; studied: 7

Octagonal link-type buttons, these are made of one piece of brass

with a drilled eye. The backs are flat. The faces also are flat, most

having geometric designs in relief. One has a combination of floral and

geometric designs, recessed and in relief.

These measure between 0.60 inch and 0.72 inch in diameter.

TYPE 25 AND 25a
;
STUDIED: 2

These vary from the other octagonal buttons in that the sides alter-

nate in length ( four long sides and four short sides )

.

Type 25 is of two pieces, a copper eye and a copper button. The
back is flat and recessed, and the front is flat with recessed geometric

decorations. It measures 0.46 inch across between the wide sides.

Type 25A is one piece, pewter with no copper content, the eye

drilled. It is in poor condition, and no design is visible. It measures

0.54 inch across between the wide sides.

TYPE 26; studied: 2

These buttons are constructed of two pieces of metal. The buttons

themselves are of solid brass. One has a copper-wire eye and the other

an iron-wire eye. The backs are flat and the faces are slightly convex,

with no design. Their diameters are 0.64 inch and 0.87 inch, respec-

tively.

type 27; studied: 1

This two-piece specimen is of solid pewter with no copper content.

It has a copper-wire eye. The back and face are slightly convex, with

no design, and its provenience is questionable. Its diameter is 0.73

inch.

type 28; studied: 5

These link-type buttons are one piece, brass, with a drilled eye. The
back is flat and recessed, and the front is flat with various designs in-

cluding geometric patterns in relief, geometric designs incised, and

multi-fluted edges. They measure between 0.55 inch and 0.59 inch.

TYPE 29; studied: 2

These one-piece oval sleeve buttons are made of brass with the

<— —
Plate 17, No’s. 1 to 5, gun hammers; 1 to 4 are from the Tower musket, 5 is

from the Queen Anne or George I period; 6 to 9, triggers. No. 9 has the floor

attached and is probably from an earlier period; 10 to 12, swivel buckles. No’s.

10 and 12 are from the Tower musket, 11 has not been associated with any

weapon; 13 and 14, springs for lock plates; 15 to 17, frizzens for Tower muskets;

18, trigger floor; 19, breech plug for a Tower musket; 20 to 22, lock plates. No’s.

20 and 22 are from the Tower musket, 21 is a pistol lock plate made before 1725.
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shank drilled for the eye. The back is flat and recessed, and the front is

flat with a plain finish.

These two buttons measure 0.70 inch and 0.71 inch long, respec-

tively, and as they were found together, were probably attached.

type 30; studied: 1

This two-piece button was found during removal of a tree, which

destroyed the stratification. At the time, its period was uncertain. For-

tunately, just before submitting this paper to the editor, I was advised

the button was manufactured by Benedict & Burnham, Attleboro, Mas-

sachusetts, 1832-1835.

The edge is of copper wire and the button itself of gold-plated brass.

The back is concave with the mark “B & B Extra” framed between two

concentric rings. There are also five small cross-shaped decorations

in this space. The face is convex and is decorated with grapevine,

leaves, and fruit.

TYPE 31; studied: 1

This two-piece button has a back and eye of one piece. The eye is

drilled. The back is convex. The front, which was soldered to the back

at the edge, is missing. Its diameter is 0.65 inch.

type 32; studied: 1

This three-piece brass button has a hollow, hemispherical face, a

flat back, and a wire eye soldered to the back. It is not shown in

Plate 13.

Candle Snuffers and Trimmers Recovered and Studied: 1 (Plate 61,

No. 9).

Made of iron, this scissor-like implement measures 5.2 inches in

length.

Cannon Primers Recovered and Studied: 3 (Plate 18, No. 17).

These are thin sheet iron tubes with a funnel-like section soldered

to one end. Probably the metal was tin-plated. Our one complete

sample is 2.4 inches long with a funnel diameter of 1.1 inches and a

tube diameter of 0.24 inch.

Plate 18. Row 1, gun flints; row 2, five gun flints and three lead gun-flint patches;

row 3, musket balls including cut pieces; row 4, lead sows; row 5, ramrod guides;

6 to 9, escutcheon plates, 6 to 8 from Tower muskets; 10 , 11 , 15 , and 16 , brass

tips for wooden ramrods, 12 to 14
, ramrod terminals, 14 from a Tower musket;

17
, cannon primer; 18

,
rifling guide; 19 pickers; 20 , chains for picker and brush;

21 eye-fastener; 22 lead bar.
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All other primers seen by the writer are made of lead, and the iden-

tifieation of these items is therefore uncertain.

Cannon Balls, Canister Shot and Mortar Shells (Plate 21 ).

CANNON BALLS RECOVERED AND STUDIED: 13

These solid cast-iron balls include four one-half-pounders, one 1-

pounder, three 2-pounders, two 3-pounders, one 6-pounder, and two 7-

pounders. The seven-pounders were found near the fort spring many
years ago and were recently donated to the museum.

CANISTER SHOT RECOVERED AND STUDIED: 17

These solid cast-iron balls include one of 0.7 inch diameter, one of

0.82 inch diameter, two of 0.88 inch diameter, two of 0.94 inch diame-

ter, and one of 1.1 inch diameter.

MORTAR SHELLS RECOVERED AND STUDIED: 8

Two complete shells are 4.5 inches in diameter. Estimated diameters

of two large fragments are 5.5 inches. The other framents are too small

to measure but appear to represent shells of the same size as the com-

plete specimens.

Tin-plated Canteens Recovered and Studied: 15 (Plate 71 j.

Two basic type were recoreded. Type 1 has a flat top and bottom

and concavo-convex sides with all margins curved. Type 2 has a flat

top and bottom and concavo-convex sides with two angled corners.

The best example of Type 1 is 6.6 inches high, 5.3 inches wide, and

2.7 inches deep. The best preserved example of Type 2 is 7.4 inches

high, 4.6 inches wide, and 3 inches deep. The height measurements do

not include the neck. Only one neck was recovered. It is one inch high

and one inch in diameter.

All canteens have two lugs on each side suitable for attaching a rope

shoulder-sling suspending the canteen, which would ride snugly

against the hip.

Artwork (possibly a turkey) was scratched on the side of one can-

teen, and the owner’s name, TOM V BECTR, was found on the

bottom.

We believe these to be the only documented canteens from the

French and Indian War. They were the subjects of a thorough study

by William S. Cornwell, Research Fellow, Rochester Museum of Arts

Plate 19. No. 1, bayonet scabbard; 2, scabbard frog; 3, type-1 bayonet; 4, type-2

bayonet.
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Plate 20. Leather items. No. 1 , cartridge flap; 4 , 5 , 11 , 12 , and 13 ,
patches;

6, rosette. Other items are unidentified.
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and Sciences; and by Don Holst, Smithsonian Institution. These two

scholars, with this author, will submit their findings for publication in

“Military Collector and Historian.”

Cartridge Case Flaps (Plate 20, No. 1 ) and Belt Attachments (Plate 56,

No. 3) of Leather Recovered and Studied: Flaps, 4; Belt Attachments, 2.

In use, a flap was attached to a wooden box with tacks at its hinge

end. The flap was probably secured at its other end by brass pegs at-

tached to the box.

One flap, 8.9 inches long and 6.1 inches wide, has a fold 2.6 inches

from the hinge end, which may indicate the width of the cartridge

box. Another flap measures 9.8 inches by 5.5 inches. The other two are

not complete but their lengths are II.4 inches and 8.7 inches. A line

impressed parallel to the edge decorates the flaps.

Two strips of leather, 2.7 inches by 0.8 inch and 2.2 inches by 0.8

inch, respectively, have tack holes at both ends and could have been

used on the cartridge box as belt loops.

Plate 21. Copper hoops, solid shot and mortar shells, shown with a reconstructed

powder barrel. The barrel is 17.5 inches high.
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Chains and Links Recovered: 45; Studied: 86 (Plate 51 ).

With one exception, these chain sections are not complete. At least

22 links of different size were found, ranging between 1.3 inches and

6.9 inches long. The majority are constructed of round iron rod, but a

few of the larger links, also made of iron, have four flat sides. Several

sections have attachments. Three have swivel links, one has a replace-

ment link, two have rings, and three have hooks.

A series of connected chains was found nailed to the wall of the

powder magazine in the east bastion. This series of chains measures 18

feet, with links varying from 2 inches to 2.7 inches in length. In addi-

tion, it contains one replacement link, four swivel links, two hooks, and

four large-head spikes that secured it to the walls.

Chalk and Chalk-like Limestone Pieces Recovered and Studied: 2.

One piece of chalk, with a mark showing a cord has been drawn

aeross it, was recovered in the ash pit of the converted powder

magazine.

One section of soft limestone also shows a deep cut, probably made
by pulling a marking line across the stone.

Clay Ralls Recovered and Studied: 2 (Plate 81, No. 7).

Made of native yellow clay and sun-dried, these clay balls are re-

spectively 0.7 inch and 0.84 inch in diameter. They were found in the

refuse area outside the south bastion and probably were the product of

a soldier’s idle time.

Clevises Recovered and Studied: 8.

Two complete specimens measure 2.7 inches wide and 3.6 inches

long.

Clothing Hook-and-eye Fasteners of Wire Recovered and Studied: 2.

One copper hook 0.8 inch long and 0.44 inch wide at the base was

recovered. One eye, of iron, was recovered. It measures 0.7 inch by 0.8

inch.

The writer observed an eye of the same design (Plate 18, No. 21),

but made of brass, on exhibit at the Valley Forge Historical Society

Museum. As it was used to connect the three sections of a picker and

brush chain, it is obvious the eye fastener was not limited to one

specific use.

Cotter Pins Recovered and Studied: 2.

These are made of iron, and are respectively 1.6 inches and 2.4

inches in length.
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INCHES

Plate 22. No’s. 1 and 3, spearheads; 2, spear staff; 4 and 5, scabbard tips. No. 4

is a British-infantry type.
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Coins and Slugs (Fort Occupation) Recovered: 31; Studied: 28 (Plate

81, Nos. 24, 25, 26).

Two farthings, one English George II 1736, and one worn smooth.

Five halfpennies, English George II with the head,” dated

1730, 1734, 1735 (2) and 1738.

Four halfpennies, English George II with the ‘‘old head,” dated 1746,

1752, 1759 and 17 (?).

Two halfpennies, Irish George II, with dates worn off.

Nine halfpennies worn smooth.

One Spanish pillar dollar cut to one reale.

One Spanish pillar dollar cut to two reales.

Four copper slugs measuring 0.8 inch, 0.96 inch, 1.04 inches, and 1.1

inches in diameter, respectively.

One badly worn French sou was salvaged when landscaping the

area around the Fort parking lot (near the Indian camp).

Coins of Post-fort Occupation of the Site.

To attempt to mention all the post-fort material recovered would be

a monumental task. The following coins illustrate the collection re-

presenting the post-fort occupation;

U. S. one-cent pieces: 1834, 1862, 1866, 1890, 1892, 1895, 1899, 1901,

1904, 1908, 1912 (2), 1913, 1913 S, 1918 S, 1924 (2), 1925, 1928, 1929,

1941, 1942 (2), 1944 (2) and 1946.

One U. S. three-cent piece dated 1865; two U. S. five-cent pieces,

1912 and 1918; three U. S. ten-cent pieces, 1906, 1911, and 1951.

One U. S. twenty-five-cent piece, 1942.

The 1947 excavation produced two English pennies dated 1797, and

one English penny dated 1807. We believe these three coins were asso-

ciated with the Ewing house believed to have been built in the early

19th century and torn down in the early 20th century. The 1834 cent

also was found on the Ewing lot.

All other coins came from the vicinity of the Brant and Darr houses

built in the late 19th century and in use until the 1960’s when the Fort

Foundation had them torn down.

Combs Recovered and Studied: 3 (Plate 31, No. 6).

These are fragments of fine-combs with teeth on both edges. They

appear to be made of bone.

Copper Bowls Recovered and Studied: 1 (Plate 61, No. 15).

The bowl measures 4.1 inches in diameter at the rim (formed over a
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Plate 23, Axe types. Type 6 is probably from a more recent occupation of the site.

hoop of iron wire). The sides taper to the center with a maximum
depth of about 1.4 inches.

Copper and Brass Scraps Recovered: 199; Studied: 182.

We are not sure how most of these scraps were used. Some have

nail holes; some are pick-like; three could have been kettle lugs; one,
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Plate 24. Axes.
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possibly a gun part, has “11IV” filed on one side; two have broad-arrow

markings; two are decorative; and some are shapeless as though form-

ed in cooling from the molten state.

Cork Stoppers Recovered and Studied: 1.

The diameter of this piece is 1.1 inches at both ends. It is 0.8 inch

long.

Door Latch Levers Recovered and Studied: 2.

These are made of iron. One is 3.1 inches long and 1.2 inches wide at

the thumb press. The other is 4.4 inches long and 1.4 inches wide at the

thumb press.

Door Pintle Recovered: 7; Studied: 6 (Plate 30, No. 9).

These are made of iron. The lengths of the spike ends of the three

complete pins are 2.9 inches, 4.1 inches, and 2.9 inches, respectively.

The lengths of the hinge pins are 3 inches, 1.9 inches, and 2.4 inches.

Two hinge pins are 0.5 inch in diameter and the third pin, 0.4 inch.

Drawer Pulls Recovered and Studied: 1 (Plate 81, No. 8).

This pull is made of brass. It is 2.9 inches long, not including the

pins, and is 1.2 inches wide.

Fabric.

Several charred fragments of one garment were found just outside

the west bastion. Fabric was also found in a pewter tinkling cone.

Thread has been found attached to a few buttons, and many of the

shoes have fragments of the stitching.

Fence Rails Recovered and Studied: 14.

These split rails are all sections of the cattle-pen fence. The com-

plete rails, between 11 feet and 12 feet in length, generally have three

sides (a few have four sides). They vary in width from 3 inches to 5

inches.

Field Red Sections Recovered and Studied: 1 (Plate 28, No. 18).

This is one section of wood 16.75 inches long, 1.6 inches wide, and

1 inch thick. It has a hole at one end showing rope wear, and a tongue

at the opposite end with a hole for a pin, to allow it to pivot. All four

sides are decorated with grooves near the edges.

This section of wood resembles an overhead piece of a field bed on

exhibit at the Valley Forge Park Museum.

Files Recovered and Studied: 4.

No files were recovered from stratified layers and their dating is

therefore uncertain. One of these files is triangular, two are quadrangu-

lar and slender, and one is wide and flat. (Plate 30, No. 12).
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Flag Mount(?) or Skillet Handles(?) Recovered and Studied: 2.

These copper sockets may have been intended for mounting small

flags at a 45-degree angle to the side of a building.

The complete specimen (Plate 30, No. 1) has a 4.8-inch-long sock-

et which tapers from 1.4 inches at the mouth to 1.1 inches at a point

where a semicircular base with three nail holes is attached. The base

is 2.6 inches by 1.9 inches, with the straight side at the top.

While we were looking over artifacts recovered at Fort Michili-

mackinac, David Armour suggested that a similar socket in the col-

lection of that fort could be a skillet handle. This is a likely explana-

tion of the Fort Ligonier specimens’ use.

Flap Pegs Recovered: 18; Studied: 16 (Plate 40, No. 3; Plate 41A).

These brass pegs are all similar, but close examination reveals four

distinct types. We have eleven of Type 1, two of Type 2, two of Type

3, and one of Type 4. All are between 0.8 inch and 0.94 inch long,

with maximum diameters of 0.4 inch to 0.5 inch. The cross-section of

Type 4 is oval instead of round, and measures 0.3 inch by 0.45 inch

in minimum and maximum diameters.

It is believed the majority were attached to wooden cartridge boxes

to secure leather flaps, but four of Type 1 and one of Type 3 reveal

rust at the base, suggesting they may have been soldered to iron or

tin-plated iron containers.

The oval type could have been used as a scabbard finial.

Forks Recovered: 5.

One extremely well preserved specimen from the stream bed has a

bone “pistol” handle with two tines. (Plate 61, No. 16). Three other

two-prong sections were recovered. One pistol-handle section is prob-

ably from a fork.

Fossils Recovered: 1.

A variety of rush known as Calamites was found protruding from

a wall of the powder magazine.

Gimlets Recovered: 1 (Plate 25, No. 2).

Gun Flints Recovered: 845; Studied: 800 (Plate 18, No's. 1, 2).

The flints were first divided into two groups: those with flat backs,

or lenticular or prism-like shapes, which we refer to as blades, and

those with convex backs, which we refer to as spalls. Each group was

subdivided according to its most predominant color.

Of forty-nine blades studied, 40 are reddish brown or ti'anslucent

waxy brown with opaque grayish-white spots. Two are reddish-brown
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Plate 25. No. 1, grinding wheel; 2, gimlet; 3, axe; 4, weight?; 5, copper kettle;

6, rubbing plate; 7, nails; 8, kettle hook. The axe (No. 3), apparently found in

the 1947 dig, was not thoroughly documented and is not included in the axe study.
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translucent and seven are light gray. The light-gray ones are not

translucent and reveal numerous craeks.

It was suggested that all light-gray flints attained this appearance by

being exposed to Are, and certainly many of those recovered were as-

soeiated with fire pits and ash layers. To test this hypothesis, the fol-

lowing experiment was conducted. A modern dark-gray gun flint,

translucent at the edges where it was thin, was placed in a tin can, and

the ean placed in red-hot wood ashes. Within two minutes the can was

red hot and seeonds later the flint exploded. After five minutes the

flint fragments were red hot. After ten minutes the can was removed.

The flint was found to be broken into 24 opaque fragments and the

color had changed to medium or light gray.

A translucent waxy blade from the excavation was then placed on a

coil of a kitchen eleetric stove. The heat was turned on and increased

gradually to its maximum. This flint also turned opaque light gray,

but probably because of a gradual temperature inerease it did not ex-

plode, although several cracks formed.

Two hundred twenty-six spalls were studied.

Twenty-eight are brown, and seven of these are translucent. The
remainder are partly translueent. Nearly all have dark-to-medium

gray traees.

Ninety-four blaek-to-dark-gray spalls were reeovered. These are

translucent near the edges and nearly all have brown and medium-
gray traces.

Sixty-seven medium-gray spalls were reeovered. These are slightly

translueent near the edges and nearly all have brown and dark-gray

traees.

Thirty-seven light-gray spalls were recovered. All have numerous

craeks and no doubt were exposed to fire.

Twenty-five gun-flint fragments were too small to classify as spall

or blade. One of these is waxy brown, three are dark gray, three are

medium gray, and eighteen are light-gray, fire-exploded fragments.

The flints were divided into four categories of wear: (1) Mint (un-

used); (2) Slight wear (a few ehips missing); (3) Normal wear (an

estimated 0.1 ineh off); and (4) Extreme (more than 0.1 inch wear).

Six flints are mint, 17 are slight, 53 are normal, and 111 are ex-

treme, suggesting that flint shortages did oeeur. The remaining speei-

mens were too fragmentary to be rated.

After becoming worn, 19 flints were given a quarter turn to allow

a new side to be used as a striking surface.
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A few show grinding at the heel, others show impurities at the heel,

some have fossils imbedded in the flint, some have been reworked in

an effort to extend their usage, and one mint-like flint contained so

many impurities it should have been rejected at its place of manu-

facture.

Although measurements were taken of the length and width of the

flints, the usage of the flint makes the length measurements of ques-

tionable value. The report, therefore, will be concerned only with the

width of the flints.

Thirty blades measure as follows: one, 0.9 inch; eleven, between

1 inch and 1.2 inches; twelve, between 1.3 inches and 1.4 inches;

and six, between 1.5 inches and 1.6 inches.

Plate 26. Shovels, No. 1 , recovered at Fort Ligonier; 2 , recovered at Dunbars camp
(1755) on the Braddock road.
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Plate 27. No’s. 1, 4, and 9, bucket staves; 2, canteen stave; 3, canteen side; 5 and

6, wooden wrappings, 7 and 10 , bucket or tub bottoms or barrel ends; 8 ,

barrel stave.

One hundred sixty-one spalls measure as follows: seven, between

0.8 inch and 1 inch; thirty-seven, between 1 inch and 1.2 inches;

seventy, between 1.3 inches and 1.4 inches; forty-two, between 1.5

inches and 1.6 inches; and five, between 1.7 inches and 1.8 inches.
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The maximum thickness of the spalls is in general directly proportion-

al to their widths, which vary from 0.19 inch to 0.54 inch.

The relationship of thickness to width is not as consistent with

blades. Some very wide blades are only slightly more than 0.2 inch

thick. Generally they vary from 0.19 to 0.39 inch in thickness.

Gun Parts: Plates 15, 16, 17, 18, 19).

GUN BARRELS RECOVERED AND STUDIED: 5

These are probably barrels from the British infantry musket (the

“Brown Bess”). Three complete specimens are all 42 inches long.

The best-preserved barrel has a 1.4-inch outside diameter at the

breech and a 0.9-inch O.D. at the muzzle. Four lugs and a bayonet pin

are attached. The second lug from the muzzle shows considerable

wear, indicating a swivel buckle for the shoulder strap was attached.

BREECH PLUGS RECOVERED AND STUDIED: 1 (
PLATE 17

,
NO. 19 ).

This probably would fit a Brown Bess. Two other similar plugs were

found still attached to 42-inch Brown Bess barrels.

GUN-BUTT PLATES RECOVERED: 9
;
STUDIED: 6 ( PLATE 16

,
NO’s. 1

,
2

,
3 )

Two plates are brass from the early-model Brown Bess. One has
“62” engraved on the tang. Another appears to be from a gun of

the Queen Anne or George I period. The others are too fragmentary to

classify, and one of iron is questionable.

GUN-FLINT PATCHES RECOVERED AND STUDIED: 7 ( PLATE 18
,
ROW 2 RIGHT )

These flattened sections of lead, folded over a gun flint, were used

to secure the flint to the hammer. It is possible some of the scraps of

leather recovered were also used for this purpose.

FRIZZENS RECOVERED AND STUDIED: 4 ( PLATE 17
,
No’s. 15

,
16

,
17 )

Three of these are of Brown Bess type. The fourth is fragmentary.

GUN HAMMERS RECOVERED AND STUDIED: 10

Six hammers are from the first, or early second-model Brown Bess.

Five of these have the upper jaw and screw missing (Plate 17, No’s.

1, 2, 3, 4). One hammer dates to the Queen Anne or George I period

( Plate 17, No. 5 ) . The other three are upper jaws only.

GUN LOCK PLATES RECOVERED AND STUDIED: 4 ( PLATE 17
,
No’s. 20

,
21

,
22 )

One pistol lock 4.8 inches long is probably from a gun made before

1725. Two locks 7.1 inches and 7.2 inches long, respectively, are from

the Brown Bess. One of these has all the motions attached except part

of the hammer. A fourth fragment is unidentified but is too large for

a pistol.

RAMROD GUIDES RECOVERED AND STUDIED: 19

Terminal guides (3): Two pieces are American made (Plate 18, No’s.

12, 13). One is brass with a diameter opening of 0.3 inch. It is dec-
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Plate 28. Wooden items. No. 1 , stirring paddle; 2 and 9 , ladle bowls; 3 , threaded

wood; 4 , bung; 5 , rings; 6 , stopper; 7 , 11 , and 12 , unidentified; 8 , shingle; 10 ,

lathe-worked item; 13 , tooled item; 14 , powder-horn cap; 15 to 17
, pegs; 18 ,

field-bed section; 19, mallet.

orated with five flat surfaces, on the lower half, which do not extend

to the edges. The other guide is iron. It has a 0.4 inch opening and is

4.1 inches long. It is decorated with double beaded edges.
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CBHTS METERS

Plate 29. Wooden items. 1, peg; 2, bung; 3, hollowed-out handle; 4 and 5,

wooden heels; 6, 8, 9, 10, 11, 12, 13, 14, 15, worked wood; 7, wood chip;

16, bung.

A terminal guide for a Brown Bess was a last-minute find (Plate

18, No. 14).

Front and mid-section guides (16) (Plate 18, No. 5): One guide has

an opening of 0.36 inch, one of 0.4 inch, five of 0.44 inch, and one
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of 0.48 inch. The others are crushed. Their lengths vary from 1.2 inch-

es to 1.7 inehes. Four are of heavy brass, probably for Brown Bess

iron rods, while twelve others are of thin brass, probably for wooden
rods. It is believed many of the thin type are for American-made

guns.

Lugs to attach them to the gun are in seven different styles. Trade-

marks are filed on seven different guides.

FERRULES OR RAMROD TIPS RECOVERED AND STUDIED: 5

(plate 18
,
no’s. 10

, 11
,
15

,
16 ).

These are made of brass. Their lengths vary from 1.1 inches to 1.4

inehes. All have a diameter of 0.4 ineh at the open end. Diameters at

the closed end range from 0.56 inch to 0.64 inch. Two specimens still

contain wood.

RIFLING GUIDES RECOVERED AND STUDIED: 1 (
PLATE 18

,
NO. 18 )

This cylindrical lead item is 2 inches long, with a maximum diam-

eter of 0.64 inches. It has seven lands and groove marks. It was prob-

ably attached to a wooden shaft, which would also have files attached

for regrooving barrels.

GUN SWIVEL BUCKLES RECOVERED AND STUDIED: 6

Five are Type 1, measuring from 2.2 inches to 2.5 inches in length

and from 1 ineh to 1.4 inches in width. These are probably from the

Brown Bess models (Plate 17, No’s. 10, 12).

The Type 2 buckle measures 1.3 inches in length and 1.2 inches in

width and has not been associated with any known weapon (Plate

17, No. 11 ) . All are iron.

GUN SIDE PLATES OR KEY PLATES RECOVERED AND STUDIED: 16

(plate 16
,
no’s. 12

,
13

,
14

,
15 )

All are brass. Twelve are probably from Brown Bess (from the

Tower arsenal) muskets. Nine of the twelve have a convex surface

and three have a flat surfaee. One complete convex-type plate is 6.4

inehes long and one complete flat plate is 6.4 inehes long. One other

eomplete plate resembles the Brown Bess convex type except that it

is only 5.5 inches long. The other three were probably for lighter weap-

ons and were not British-made. File marks appear on eight of the

plates.

SPRINGS FOR LOCK PLATES RECOVERED AND STUDIED: 3

Two are believed to be frizzen springs, including one for a pistol

(Plate 17, No’s. 13, 14). The other is a main spring.

GUNSTOCK (escutcheon) PLATES RECOVERED: 4
;
STUDIED: 3

(plates 18
,
no’s. 6 , 7 ,

8 ,
9 ).

All are brass. Two are of the type used on Tower muskets. These
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Plate 30, No. 1, flag mount; 2, key; 3, latch; 4, hook; 5 and 6, unidentifled; 7,

small-head spike; 8, butterfly hinge; 9, door pintle; 10, L-head spike; 11, strap

hinge; 12, file.
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plates also serve as a nut for a bolt which penetrates the stock from

the trigger floor plate.

One has a plain surface with the letter H stamped on the under

surface, the other has 11/74 on the face and the designation VI on the

under surface. An iron bolt and brass floor plate are attached.

Another type was attached to the stock by a spike on the under side.

It has the number 108 crudely cut on its face. It may be from a light

infantry musket.

TRIGGERS RECOVERED AND STUDIED: 5 ( PLATE 17
,
No’s. 6

,
7

,
8

,
9 )

These are early 18th century models, made of iron. Two have a

flat, curled back tip. One has the floor attached. One is probably from

a Brown Bess.

TRIGGER FLOORS RECOVERED AND STUDIED: 1 ( PLATE 17
,
NO. 18 )

This floor is not yet identified as belonging to any particular kind of

gun. It is made of iron.

Two other floors were attached to other gun parts and are mentioned

elsewhere.

TRIGGER GUARDS RECOVERED: 13
;
STUDIED: 10 ( PLATE 16

,
NO’s. 4

,
5

,
6

,
7

,
9

,
10

,

11 )

Made of brass, four guards are probably from Brown Bess muskets.

Two are definitely from the first or second models. One of these has a

crown stamped on the under side.

Five are from other kinds of guns. A complete guard, 11 inches

long, could be from a Provincial model or from one preceding the

Brown Bess.

One other is complete, 9.75 inches long, with ornate engraving.

Unlike the others, it does not have screw holes at the front and rear

but has lugs through which pins were inserted. It is probably from a

Pennsylvania rifle.

OTHER GUN PARTS RECOVERED AND STUDIED: 4 ( PLATE 16
,
NO. 8 )

These are finials that could be parts of trigger guards or butt plates.

One is engraved. All are brass.

Hinges Recovered: 13; Studied: 12.

There are three strap hinges (Plate 30, No. 11), one butterfly hinge

(Plate 30, No. 8), and eight that could be wagon toolbox hinges

(Plate 50, No’s. 3, 4). These eight are not true hinges and the cross

section has an L-shape, or right angle, at the pivot end. This “L” could

fit into a rectangular opening, which would allow removal of a lid

simply by releasing the latch and raising the lid about 45 degrees.

Number 6 on Plate 50 probably pivoted on a staple.
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Plate 31. No. 1, lead pencil; 2, lead strip; 3, lead plait; 4, snuffbox; 5, 'whizzers;

6, fine-comb; 7, clay balls; 8, drawer-pull; 9, padlock; 10, watch key; 11, ring;

12, lead sheet; 13, bone whistle; 14, worked bone; 15, bone handle; 16, carved

lead; 17, thimbles; 18, scissors; 19, tinkling cones; 20, straight pins; 21, copper

ornaments; 22, Jew’s-harps; 23, pillars dollars (reproduction for reference only);

24, cut pieces of pillars dollars; 25, half pennies; 26, farthing; 27, unidentified;

28, strike-a-light; 29, strike-a-hght flint.
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All the tool box hinges are decorative and in some instances match

designs on other wagon parts.

Hooks Recovered: 51, Studied: 46 (Plate 44).

With the exception of two small lead hooks, all are of iron, includ-

ing: 18 hooks with eyes for ring and chain attachments, one with a

rectangular eye for strap attachment, two kettle hooks, five S-hooks,

three “log dog” hooks, six hooks with spike ends, one door hook, one

small wii'e (fish?) hook, and three hooks with tulip-like attachments

having nail holes. Several of the eye-hooks have rings attached and

one was probably designed for rope. Other specimens were frag-

mentaiy.

Metal Hoops Recovered and Studied: 14 (Plate 21 ).

Ten are copper, including eight complete hoops. Six of these have

broad-arrow markings on the outer side. One fragment also has the

broad arrow on the outside.

The metal varies in width from 0.8 inch to 1 inch, and in thickness

from 0.1 inch to 0.2 inch. Maximum diameters of the hoops are ap-

proximately 13.5 inches, 15.5 inches, 16.5 inches, and 17 inches.

One has 13 flute-like impressions at near-regular intervals on the

inner side, and one has 16 similar impressions on the outside.

Four iron hoops were recovered, including one complete one with a

!

Plate 32. Moccasin.
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13-inch diameter and a 1-inch-wide band about 0.1 inch thick. Three

fragments have widths of 0.8 inch, 1.2 inches, and 1.3 inches.

The ends of all the hoops overlap and are secured by a rivet of the

same metal. One iron hoop has two rivets.

The eight complete copper hoops were among the 24 recovered from

the magazine in 1888.

Wooden Wrappings (Hoops) for Barrels and Buckets Recovered and

Studied: 20 (Plate 27, No’s. 5, 6).

Such wrappings have two sides. The side that would be placed next

to the stave is flat, and the opposite side is convex.

These fragments varied in length from 1.5 inches to 27 inches, and

in width from 0.5 inch to 0.9 inch.

Horse Collars and Parts Recovered and Studied: 16 (Plates 54, 55).

Several of these pieces of leather harness are complete except for

the attached fabric. Grass padding was found in several of the collars.

Probably all were used on draft animals, and their size suggests the

animals were small.

Horseshoes Recovered: 22; Studied: 20 (Plate 46, No. 6).

Three of the shoes, small by today’s standards, were recovered from

the skeleton in the stream bed. The impression of the hoofs is still very

plain on these shoes.

From front to back, five measured about 4.4 inches, three about 4.6

inches, four about 4.8 inches, and one 5 inches. From side to side three

measured about 4.4 inches, two about 4.6 inches, three about 4.8

inches, one about 5.2 inches, and one about 5.4 inches. Four of the

shoes were wider than they were long.

No ox shoes were recovered.

Iron Kettles Recovered and Studied: 2.

Both pieces are rim fragments. One has a lug. They were not recov-

ered from stratified areas.

Iron Scraps and Unidentified Metal Items Recovered: 151.

We hope that recognizable portions of these items will eventually

result in specific identification.

Iron Wedges Recovered and Studied: 4.

These were probably used to split logs.

Jewelry and Ornaments Recovered: 13; Studied: 10 (Plate 31 ).

These include three red seed-beads mounted on a brass back with a

floral design, and a brass oval found only inches away, which had
probably been attached to the seed-bead piece by a thin wire (Plate
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Plate 33. Shoe parts. No’s. 1 and 2, quarters with buckle straps attached; 3 and 4,

quarters which had buckle straps sewn on; 5, vamp which had tongue sewn on;

6, standard type of vamp; 7, uncommon type of vamp; 8, replacement section for

worn-out vamp; 9, enlarged cross-sections of quarter and vamp stitching types.

40, No. 12). These pieces were found in disturbed ground and may be

19th century.

A copper triangle with geometric design is 0.8 inch by 0.8 inch by

1 inch. A copper heart measures 0.72 inch by 0.76 inch. The heart may
have been a coattail clip or ornament.

Two sections of filigree wire (one silver plated), a brass ring, and

a gold-plated watch-key with two different-size sockets were found.

From the 1965 dig came a silver ring, a gold-plated chain, and a cop-

per heart. The silver ring was fashioned from a coin.

Jews-harps Recovered and Studied: 8 (Plate 81, No. 22).

Six of these instruments are brass and two iron. One of the iron
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Plate 34. Shoe parts. No’s. 1
, 8 , and 9 , lift types; 2 , a “middle” layer of a lift with

center cut out; 3 and 10
, heel welts; 4

, 5 , and 12 , high wooden heel; 6 , 7 , and

13 , low wooden heel; 11
, enlarged cross-sections of 3 and 10; 14 and 21

, two

views of leather cover for high wooden heel; 15 and 16
, two views of leather

cover for low wooden heel; 17 , 18
, and 19 , arch supports; 20 and 27 , side

supports; 22 , cross-section of low wooden heel with lift attached; 23 , 24 , 25 , and

26
,
toe reinforcements.

harps found near the surface is considerably wider than the others, and

could be post-fort. The jews-harp was a favorite trade item.

Keys Recovered and Studied: 3 (Plate 30, No. 2) (see watch-key under

jewelry).

One small brass key and two iron keys were recovered. It is possible

that the brass key and one of the iron keys are from post-fort

occupation.

Knife Cases Recovered and Studied: 1 (Plate 60, No. 2).

Made of leather, the case is 1.5 inches wide and 5.75 inches long.

The rough side of the leather is on the outside. The workmanship in-

dicates that it was made by an unskilled craftsman.
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Knives, Razors, Handles and Associated Items for Knives Recovered:

61; Studied: 56 (Plates 60, 61 ).

Sixteen are elasp knives, three of them with markings on the blades.

One has what looks like two small anchors or crowns and the numeral

2. Another has a eross-like impression, and one has a cross with the

letters OLD. It is possible that letters preceded this designation, as the

blade is broken off at the “O.”

Four scalping knives were found. Also recovered were three razors,

one fleam, one draw knife, two table knives, two rat-tail knives, and

eight unclassified fragments.

Fourteen bone handles were recovered. Surfaces are plain flat,

plain convex, and decorated convex. Decorations include parallel in-

cised lines; criss-cross incising in a diamond-like pattern, and a series

of recessed dots.

A brass handle with a flowering-vine design is probably from a small

clasp knife.

One small escutcheon plate and two lead handle finials complete the

inventory.

Metal Ladles Recovered and Studied: 1 (Plate 61, No. 8).

This is a small, copper, salt ladle recovered in the converted powder

magazine.

Wooden Ladles Recovered and Studied; 2 (Plate 28, No's. 2, 9).

These are both fragmentary, with the handles missing.

Lampwick Tuhes(?) Recovered and Studied: 1.

This tin-plated tube is 1.28 inches long, 0.60 inch wide, and 0.28

inch thick.

Plate 35. Shoe parts. No’s. 1 and 2, lower side of inner soles revealing stitch holes

in arch and sole section which go clear through to upper side (uncommon).

3, lower side of inner sole with knife cuts near edge which are not understood;

toe shows repairs; stitch holes to attach to uppers appear at heel only. 4, lower

side of unusual type of inner sole; the inner row of stitch holes held the vamp
and inner sole together; the stitch holes at the edge of the sole area probably held

the outer sole to the shoe, eliminating the need for a welt; this type of stitching

would also penetrate the vamp; the reverse inset at the arch is rare. 5, lower side

of outer sole for wooden-heeled shoe showing decorative tooling at the arch. 6,

upper side of outer sole for wooden heeled shoe. 7, upper side of unusual outer

sole, possibly for a high-heeled shoe. 8, inner sole of a child’s shoe showing the

outline only. 9 and 10, types of sole welts.
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Lead Bars Recovered and Studied: 1 (Plate 18, No. 22).

The bar is 9.7 inches long and 0.8 inch wide on one side, 9.5 inches

long and 0.64 inch wide on tlie other side. It is 0.32 inch thick, and was
formed by pouring molten lead into a mold.

Reference to lead bars appears in “The papers of Henry Bouquet,”

Volume II, page 50, Bouquet to Forbes, June 7, 1758 (Stevens, et al,

1951):

... A large part of the provincials are armed with groved rifles and have their

molds. Lead in bars will suit them better than bullets likewise the Indians . . .

Lead Pencils Recovered and Studied: 86 (Plate 31, No. 1 ).

Positive identification of these items is not possible but it is most

likely they were used as pencils.

Actually made of lead, they vary in length from 1 inch to 5.3 inches,

have maximum thicknesses of 0.16 inch to 0.36 inch, and usually have

four sides, although one has three sides and another six sides at tlie tip.

Six are cylindrical. One is whittled. SLx have pointed tips and 18 have

flat or rounded tips. One has been cut from a thin sheet of lead. Twelve

are fragmentary and are not included in the above statistics.

Lead Sows Recovered: 44; Studied: 40 (Plate 18, No. 4).

This is lead that solidified in the ehannels carrying the molten lead

to the bullet mold. The bullet was cut from the sow after cooling.

Sixteen have from 2 to 14 nipples, which are generally 0.5 inch

apart. Exceptions are those with nipples 0.24 inch, 0.68 inch, 0.8 inch,

and 0.92 inch apart.

Most of the nipples are 0.2 inch to 0.28 inch in diameter with the

exception of two that are 0.12 inch in diameter. The 0.12-inch nip-

Plate 36. Shoe parts. No’s. 1 and 7: No. 1 is the bottom side of an inner sole,

which reveals stitch holes at the heel only (the toe stitch holes are the result of

repair work ) ;
the stitch holes then switch to the upper side of the outer sole; the

kind of construction shown in No. 7 would eliminate the need of a sole welt, but

a heel welt would still be needed. 2, bottom side of a common type of inner sole.

3, inner sole, revealing tliread impressions on the bottom side (the thread was

used to draw the sole welt tight) and a more common type of inset at the arch;

neither the reverse inset nor the standard inset are as common as the arch (No. 2),

which tapers in gradually. 4, 5, and 6, toe styles of inner soles not illustrated

elsewhere. 8, lower side of an outer sole, illustrating how a second section of

leather was necessary to extend the sole the length of the shoe. 9, the lower side

of a resole. 10, the upper side of an outer sole for a baby shoe. 11, enlarged

cross-sections of stitching types associated with inner soles. 12, vamp, probably

part of the baby shoe (No. 10).
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pies are also closest together (0.24 inch) and occur in the largest

groups, 12 and 14.

Twenty-four separate lead nipples suggest molds for single balls.

Carved Lead Items Recovered and Studied: 1 (Plate SI, No. 16).

The item has a maximum length of 1.4 inches and a maximum
width of 1 inch. It is from 0.12 inch to 0.16 inch thick. Its use is

unknown.

Lead Items Not Listed Elsewhere Recovered and Studied: 315.

This category includes 250 amorphous items, probably formed dur-

ing careless pouring of molten lead and when lead items were among
materials being burned. Sixty-four cut scraps are probably discarded

trimmings, from the manufacture of lead pencils, gun-flint patches,

whizzers, and other items.

One section of lead wire and one section of lead plait were recov-

ered. ( Plate 31, No. 3 )

.

Leather Chest Strap Recovered and Studied: 1 (Plate 56, No. 2).

This item, 0.8 inch wide and 16 inches long, was folded back and

stitched at each end, forming loops through which other straps could be

passed. It may have been worn across the chest, attached to suspen-

ders. Perhaps its use was equestrian.

Leather Patches Recovered and Studied: 4 (Plate 58, No. 7).

These irregular pieces of leather were probably used for repairs.

One piece had been used to cover a section of shoe vamp that had

worn thin.

Leather Scraps Recovered and Studied: 946.

In many instances, a worn-out leather item was not discarded until

usable sections of leather were cut from it. This practice probably

explains many of the scraps and trimmings we found. Some are obvi-

ously parts of shoes and harness but are not complete enough to yield

more significant data.

Leather Straps Recovered and Studied: 2 (Plate 56, No's. 9, 10).

One strap is 0.6 inch wide and 12.5 inches long. The initials I. M.

have been cut into the leather. One end has stitching holes. The oppo-

site end has a slit to secure it to a brass peg, possibly to hold a cartridge

flap in place. The other strap is similar but is 2 inches shorter.

Locks Recovered and Studied: 3.

One large, iron, door lock in poor condition, and two small brass

padlocks were recovered. One of the padlocks is complete. It is 0.9
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Plate 37. Quarter-strap styles and vamp-tongue styles.

inch wide, 1.4 inch long, and has an iron hinge (Plate 31, No. 9).

Geometric designs are engraved on its face.

Logs and Posts Recovered and Studied: 5.

One very straight log with bark still attached is 10 feet, 2 inches

long, with diameters of 5 inches at the top and 8 inches at the base.

A second log 6 feet, 9 inches long has a diameter of 13 inches to
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15 inches. It contains a V-shaped groove at right angles to the axis of

the log. The groove is 5 inches wide, 2.5 inches deep, and 9 inches

long.

Two other logs are fragmentary. One has a spiked tip and the other

is charred.

A 5-foot, 6-inch post is triangular, with sides of 3 inches, 4 inches,

and 5 inches. It resembles the split rails except for its length.

Mallets Recovered and Studied: 1 (Plate 28, No. 19).

Made of wood, this mallet is 5.7 inches long and 2.9 inches in diam-

eter. The handle, which has been broken off, is the same diameter

along its entire length, except for a rounded knob at the tip. The bot-

tom end of the handle was passed through a hole in the mallet head,

as far as the knob, which kept the head from slipping off.

An incised line around the center decorates the mallet. It is branded

with a figure 8.

Moccasins Recovered and Studied: 1 (Plate 32).

This moccasin is made of three sections of leather. The uppers are

of two sides which extend from toe to heel (one is a mirror image of

the other). The sole, made of one piece of leather, is held to the uppers

with in-and-out leather stitching. The stitching does not go completely

through the sole, so is protected from wear. The uppers are held to-

gether at the heel with a spiral stitch. The front sections of the upper

have a spiral stitch beginning at the ankle, changing two-thirds of the

way to the toes to plaiting, which continues to the tip, where a coil is

formed and knotted. An ornamental strip of leather about 1.25 inches

wide is attached to the uppers, framing the opening where the foot is

inserted. This section, which can be flipped up, is held in place by

lacing that also secures the moccasin to the ankle when tied. The
moccasin was worn on a left foot and the sole appears to have been

shaped for a left foot. This item was not well preserved in comparison

with other leather.

“The papers of Henry Bouquet,” Volume II, page 582 (Stevens,

et al, 1951), mentions moccasins in a letter from Bouquet to Forbes,

Loyalhanna, October 20, 1758:

P.S. Our best woodsmen, aeciistomed to moceasins, cannot be used for lack
of footwear. If it were possible to send 500 prepared skins from Philadelphia,
these would be the means of providing them; and without moccasins, these men
do not like to go into the woods. Besides we have no shoes.

Lead Projectiles Including Musket Ralls, Swan Shot, and Cut Musket

Balls Recovered: 1209; Studied: 1049 (Plate 18, No. 3).
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Nine hundred sixteen balls and shot were measured. These proved

to be of 52 different sizes. The number of items of each size is as

follows

:

One, 0.09 inch; three, 0.11 inch; five, 0.12 inch; seven, 0.13 inch; nine,

0.14 inch; four, 0.15 inch; three, 0.16 inch; three, 0.17 inch; three 0.18 inch;

two, 0.19 inch; two, 0.20 inch; four, 0.21 inch; four, 0.22 inch; two, 0.23 inch;

one, 0.24 inch; four, 0.25 inch; six, 0.26 inch; one, 0.29 inch; six, 0.30 inch; four-

teen, 0.31 inch; forty, 0.32 inch; thirty, 0.33 inch; thirteen, 0.34 inch; fifty-five,

0.35 inch; ninety-five, 0.36 inch; sixty-nine, 0.37 inch; forty-seven, 0.38 inch;

twenty-five, 0.39 inch; one, 0.41 inch; one, 0.45 inch; one, 0.46 inch; two, 0.47
inch; one, 0.48 inch; eight, 0.51 inch; twenty, 0.52 inch; eleven, 0.53 inch; six,

0.54 inch; three, 0.55 inch; seven, 0.56 inch; six, 0.57 inch; six, 0.58 inch; three,

0.59 inch; ten, 0.60 inch; twenty-one, 0.61 inch; seventy-five, 0.62 inch; twenty-
six, 0.63 inch; five, 0.64 inch; one, 0.66 inch; six, 0.67 inch; twenty-eight, 0.68

inch; one hundred eighty-six, 0.69 inch; and twenty-four, 0.70 inch.

Forty-seven cut musket balls were recovered. Most of them had been

made by cutting the ball into three slices, then quartering each of the

sections. The mold seam was visible on 280 balls.

One hundred seventy-nine balls were not trimmed or were crudely

trimmed. Fifty-three balls had been fired and seventy-six reveals

scars from other causes. Seven balls had flat spots because not enough

lead had been poured into the mold. Five were carved or grooved, and

three had plier marks. One of the fired balls revealed eight lands and

groove marks. It measured 0.56 inch.

Musket Ball Trimmings Recovered and Studied: 15.

Once the ball is cut from the sow it is sometimes necessary to trim

the pour area.

Cut Shot Recovered and Studied: 70.

These are made of lead. Forty-five are nearly cube-shaped and 25

are cylindrical. Nearly all have measurements between 0.12 inch and
0.2 inch.

Nails Recovered: 901S; Studied: 1523 (Plate 25, No. 7).

All are hand-forged, and of those studied 924 have rose heads, 74

have L-heads, 13 are horseshoe nails, and 10 are clout nails. Heads
are missing on 502 nails, and pointed tips far outnumber the wedge
tips.

Pegs and Wedges of Wood Recovered and Studied: 40 (Plate 28, No's.

15, 16, 17; Plate 29, No.'s. 1, 2).

Seventeen of these were definitely pegs. A few were carefully dressed

on all surfaces, including one that shows rope wear, but the majority

were crudely made and still have the bark on the wood. Two wedges
were recovered, and 21 items could have been used as pegs or wedges.
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Plate 38. Shoe parts. No. 1, reinforcement; 2, outside of left quarter; 3, toe welt;

4, arch support; 5, outside of right quarter; 6, side reinforcement; 7, lower side

of inner sole; 8, lower side of outer sole; 9, vamp; 10, heel welt; 11, lift.

Pewter Fragments Recovered: 27; Studied 25.

These include six amorphour pieces, 18 partly decomposed frag-

ments, and one cut piece.
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Pickers Recovered: 10; Studied: 9 (Plate 18, No. 19).

Made of copper (one exception), the picks generally have a dec-

orative head that was attached to a chain, which also had a brush at-

tached. The chain was usually secured to a leather-pouch strap. Pick-

ers were used to clean carbon from musket touchholes, and were sup-

posed to be used after every fifty firing. This was to prevent “a flash

in the pan” (Watkins, 1965).

Seven had curlicue decorations at the top. One resembled a finish-

ing nail. One resourceful soldier, who apparently lost his original,

fashioned one of the deocrative type from lead. Other pickers were

fragmentary.

The copper pickers are between 2.5 inches and 2.9 inches long.

The lead picker is 2 inches long.

Pickers with Brush Chains Recovered and Studied: 2 (Plate 18, No. 20).

One nearly complete chain consists of links of a 3-turn coil of copper

wire with a diameter of 0.24 inch. The wire appears to have been silv-

er-plated. It is 12.1 inches long and has a hook attached to one end.

Three sections of another chain were recovered. These sections con-

sist of a double loop of copper wire 1.1 inches long wrapped with a

tight coil of wire from end to end, allowing just enough of the loop ex-

posed to attach another section.

Pikestaffs Recovered and Studied: 1 (Plate 22, No. 2).

This fragment, 1.1 inch in diameter, 10 inches long, had been painted

red. It was the only painted item recovered.

It is possible this was a shaft for a pike which, in the 18th century,

would have been only a parade item.

Pike-style Spearheads Studied: 2 (Plate 22, No's. 1, 3).

These two iron spearheads were found on the surface many years

ago. They were recently donated to the Fort Ligonier Museum.

Pins (Common) Recovered: 237; Studied: 143 (Plate 31, No. 20).

These are made of brass, and 43 still show indications of having been

silver-plated. The head, which appears to be spherical, is actually a

section of wire wrapped around the heavier pin wire about one and
one-half times. Pinheads vary in diameter from 0.045 inch to 0.075

inch. The wire diameter varies from 0.021 inch to 0.036 inch, and the

length from 0.72 inch to 1.24 inch.

One larger pin has a head with a 0.133-inch diameter, a wire diame-

ter of 0.061 inch, and a length of 1.7 inches.
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Pins (Hardware) Recovered: S6; Studied: 24.

Made of iron, these include tailgate or trunnion pins (Plate 51)

(some with chain sections attached), axle-hub pins (Plate 47, No. 5)

with and without eyes for chain holds, pins without enlarged heads,

pins with decorative heads, and pins that enlarge at the head and are

bent in an L-shape ( Plate 52, No. 9 )

.

Smoking Pipes (Historic) Recovered: 412; Studied: SS9 (Plate 61, No's.

4, 5, 6,7).

With one exception, all pipes were of kaolin, a grayish-white clay.

The exception was one stem of red clay with an opening of 5/64 inch.

Stem-openings of 235 fragments were measureable. Of these, 96 are

4/64 inch, 135 are 5/64 inch, and 4 are 6/64 inch. Eight are original

bit ends, 30 fragments still have part of the bowl attached, and 13 re-

veal use after the original bit was broken off. One of these bit remnants

is so short that it would be difficult to smoke the pipe without the bowl

touching the face. Two samples have a boss attached to the heel of the

bowl. Ninety-nine bowl fragments lack any part of the stem. One bowl

rim is decorated by “watch wheeP rouletting. Eight bowls have T D
framed in a circular decoration impressed in the side of the bowl facing

the smoker.

We were most fortunate to have the interest of a highly qualified

scholar, the late H. Geiger Omwake, who donated this services in mak-

ing a study of some of the pipes. The following is from his report sub-

mitted in December, 1963.

I. Pipes excavated from stratified areas of Fort Ligonier containing only
Fort materials:

The problems of identifying and dating T. D. pipes are almost as legion as

legion of varieties in which they occurred and a comprehensive discussion of

them would comprise a sizeable manuscript. Sometimes, clues to their dating and
possible sources can be derived from other marked pipes found in unquestionable
association with them and in other instances, clues may be provided by non-pipe
cultural materials found under similar conditions. In the case at hand, no other
marked pipes occurred and date pertaining to other types of associated objects is

lacking. In this report, therefore, the T. D. pipes from the stratified area of Fort
Ligonier which contained only Fort materials, will have to speak for themselves.

Apparently the products of some pipe maker who used the letters T. D. as a
mark, whether at an early period or in more recent times is not clear, were so good

^
Plate 39. Shoe parts. No. 1, upper side of outer sole with welt and arch support

in position; 2, lower side of inner sole; 3, vamp attached to right and left quarters

( 1, 2, and 3 are from the same shoe); 4, lower side of outer sole with lift attached

(nails in lift are repairs); 5, vamp with three slits probably added for comfort;

6, inside of a left quarter.
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or achieved such popularity' that they were widely imitated, and makers whose
identity the initials T. D. would not deseribe, used them in an effort to capture a
portion of the market for their own delieate commodity. In the latter part of the

19th century a purchaser who wanted a white clay pipe simply asked for a “T.D.”
The initials had become a sort of synonym for “white clay pipe.” Under such cir-

cumstances, the letters are useless for either dating or attribution purposes, and
clues must be sought in features of the pipes themselves, their associations, or in

the documentation of the site at which they are found.
T. D. pipes have been made in Holland, England, Germany, Scotland, the

United States and, I feel sure, although I have no direct reports to support my
belief, in Ireland. With somewhat less feeling of certainty, I think they may have
been made in France also, and perhaps, in Canada.

In Holland, the “T. D.” mark was registered in the guild records in 1747.
On August 10, 1759, tlie mark was bought at public sale by Jan Boms as the

property of the widow of Anthony Dilbaar. Subsequently it passed, on September
3, 1779, to Cornelis Prince of Adrianna van der Linde, the widow of Jan Boms.
In the space of 32 years, then, the T. D. mark changed hands three times, having
been used by Anthony Dilbaar, Jan Boms, and Comehs Prinee, none of whose
names could be represented by the initials T. D. I believe that Cornelis Prince
was succeeded by Jan Prince and Company about the middle of the 19th cen-
tury (perhaps as early as the 1830’s); thus, the T. D. mark had a very extensive

duration in Holland and the initials alone cannot possibly be used to identify a

single Dutch pipemaker who used them.
In Bristol, England, the earliest record of a pipemaker whose initials were T. D.

is that of Thomas Dean, who was working as early as 1634. In Broselay, England,
in 1700, there was a maker whose name was Thomas Darkes, and in Bristol,

in 1734, one Thomas Dennis (or Dennies). Thomas Dormer was noted in London
in 1763 and again in 1768. No other pipemakers for whose names the initials

T. D. might stand were known in England until Thomas Davis came along in

1835 in Birmingham.
In the United States, it has been noted that fairly long-bowled pipes, having

impressed on their backs the letters T. D. within a circle (the circle is sometimes
plain, sometimes “rouletted,” sometimes giving the impression of having been
imparted by a twisted cord— though obviously they were imparted by a metal,

or perhaps, wooden stamp and not by a twisted cord) and ornamented both above
and below the letters by a floral-like or curliqued line design, were recovered
from British campsites of the Revolutionary War, along with R. T. or R. Tip-pet
pipes.

From campsites of the War of 1812, about 40 years later, were recovered pipes

which had the letters T. D. within a circle of 13 stars, all in relief. It is unlikely

that pipes ornamented to express the patriotic fervor rampant in the American
colonies between the two wars with England would have been made in England.
Undoubtedly pipes, white clay and other varieties, were being made in America
during that period.

Pipes of modern shapes and sizes bearing, unadorned, the letters T. D. in relief,

or sometimes impressed, on the back of the bowl and the word “Scotland” or the

word “Germany” impressed (probably stamped by the stem mold) on the stem,

parallel to its length, can be purchased in most any tobacco shop today.

The Irish were great imitators and adapted to their pipes elements of ornamen-
tation whieh appeared on Dutch and French pipes. An 1875 catalogue of Hanley
and Company, Waterford, Ireland, does not depict any T. D.’s, but I would be
surprised if no one ever turns up a pipe which has the shamrock or the harp on
the side of the bowl and the letters T. D. on the back.

Plate 40. No. 1 , seabbard elips; 2 , brass sheet; 3 , flap pegs; 4, cut antler; 5 ,

decorative U-shaped hold; 6 and 7 , decorative lead items; 8 ,
unidentified lead

item; 9 and 10 , brass taeks; 11 , kettle lug; 12 , glass beads.
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Plate 41. A, types of brass pegs; B, types of scabbard clips; C, metal braces;

D, saddle with braces; E, cross-section of wagon strake and felloe.

Trading post and military fort sites in the Missouri River Valley yield an almost

infinite variety of bowls which exhibit the letters T. D., either stamped or in relief,

on the back of the bowl. These, I think, are of American origin, but there is a

chance that some of them may have been made in France or in Montreal. A few

pipes definitely of French or Montreal origin have been found in association with

T. D.’s at some of the sites, thus raising a question as to the source of the T. D.’s

themselves.
Specimen 61-9-353 approximates in both size, shape, and type of mark, the

T. D. pipes found on British campsites of the Revolutionary War. It is my feeling

that these pipes probably came from the London kilns of Thomas Dormer. Since

this man began work while Fort Ligonier was active, I would also feel that this

specimen may have been one of his products.



1970 Archaeological Investigation of Fort Ligonier 117

Plate 42. 1, type-1 braces for saddle; 2, type-8 braces for saddle; 3, nails for

securing type-4 brace; 4, type-4 brace for saddle; 5, harness-type buckles; 6, type-9

brace for saddle; 7, harness-type buckle with strap attached; 8, saddle skirt(?);

9, stirrup (strap was not found attached); 10, stirrup.
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There are small differences in the details of ornamentation on 63-1-272 and
61-1-229, and each differs slightly from 61-9-353, but essentially the character
and style of marking are the same on all three bowls. Both 63-1-272 and 61-1-229
may have been slightly smaller in lengtli and size of bowl, especially 61-1-229, but
if so, the fact would not be unusual because pipes made in England about 1750
were even shorter and smaller tlian their counterparts of ca. 1700— some of

which were the equal of the Revolutionary War pipes in both aspects and did
not differ widely from them in shape.

The bowl of specimen 63-1-45 probably was a little more erect than that of
61-9-353, although it is difficult to be sure because so little of it remains. It is of
more delicate construction, and the stem, especially at the point of its juncture
with the bowl is thinner. These features suggest that 63-1-45 is not quite so old
as 63-9-353, but there are no diagnostic traits which establish the certainty.

The short stem fragment, 63-1-373, probably came from a pipe similar to 63-1-

45, from which a section of stem has been broken off. It reveals no other features
which offer clues to clear dating. It is noted that the size of the bore of this frag-

ment is 5/64 inch at one end and not quite 6/64 inch at the other, an irregulari

ty which appears to have resulted from manipulation of the wire piercer by wliich
the stem hole was produced. This is a little unusual but not unlieard of. One might
think that the 6/64 inch bore size suggests early manufacture but the true bore
size was 5/64 inch, quite appropriate ca. 1750-1775, whereas the 6/64 inch size

was the most popular before 1750.

II. Pipes excavated at Fort Ligonier from areas containing both Fort and Post-

Fort materials:

The “watch wheel” rouletting which appears around the lip of the bowl rag-

ment 63-1-537 was applied by a toothed wheel which was the revolving part of a

tool called a “muschroom.” Such bowl touching up was widely employed by
pipemakers everywhere in the early days of the industry and continued well into

the 18th century. Occasionally it may be seen on pipes made during the last

quarter of the 19th century, especially on those made in Ireland. It is, tlierefore,

not a diagnostic trait for determining age. This specimen has all the “feel,” texture,

thickness, finish and color of 17th and 18th century pipes. The size of the bowl
apparently was such to be commensurate with the T. D. pipes recovered from
areas of the Fort which yielded only Fort materials.

An insufficient part of 63-1-1087 remains to permit even a guess as to what
type of ornamentation it bore. Generally it may be said that decorating bowls with
relief figures was a late development in the pipemaking industry, and, therefore,

this specimen is not consonant with the T. D. bowls nor with 63-1-537. It was of

later origin, possibly much later. Many of the pipes bore intricate relief ornamen-
tation; others exhibited the same type of decoration but in simplified forms. I

find no illustrations in my records which might help more closely to date this

fragment.
The stem fragment 63-1-667, having the blunted spur, exhibits no diagnostic

features other than the spur. About 1670 heels (which up to that time generally

were intended 1 ) to serve as rests for pipes not in use, or 2 ) as convenient places

on which to impress the maker’s name, initials or mark) became smaller in the

round but longer and of increasing prominence. Some began to take on the ap-

pearance of spurs, not actually pointed but flattened at the apex. Because the flat

area of the apex was too small to receive a stamp bearing their initials, makers
began to place them, or their personal marks, in relief, ( imparted by the mold ) on
opposite sides of the spur-like heels. Throughout the 18th, the 19th and well into

the 20th century, pipes were manufactured which had long, pointed spurs, long

flattened spurs set beneath the bowl at an angle vertical to the stem or at a rakish,

obtuse angle, small, rounded heels, small flattened heels, no heels at all, or having
the bottom of the bowl and the underside of the stem just flattened out— all

styles designed to cater to the fancies of the makers or to appeal to prospective

buyers.

It is pretty obvious that the flattened spur of 63-1-667 tells us nothing about tlie
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Plate 43. Staples. No. 2 was nailed to wood; all others were driven into wood.

No. 12 is tin-plated and was found attached to leather. No. 13 is from an 18th

century English wagon and was donated to the Museum.
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Plate 44. Hooks.
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dating of the pipe except that it was probably not made before 1670 . The rough-
ness on one side of the spur is not a mark and appears only to represent careless

removal of excess clay during the finishing process.

Specimen 63-1-187 is different only in the color of the clay. Mold marks defi-

nitely indicate non-Indian manufacture. Reddish clay was not unknown in pipe
making centers of Europe but was seldom used, the overwhelming preference

being for clays which fired white. This specimen probably came from the stem of

a pipe made in America where such reddish clay was used at a very early time
(probably not long after 1607 at Jamestown) in the manufacture of pipes, in

imitation of the white man's variety, for trade to the Indians, and where other

clays which fire grey, black, cream, tan, brown and red, as well as white, have
been used.

The 5/64 inch stem bore diameter would be quite acceptable for the second
half of the 18th century during which Fort Ligonier was active from 1758 to 1766,

and this fragment might well date to the Fort years. No other diagnostic features

are present either to support the hypothesis or to cast doubt upon it.

Pipkins Recovered and Studied: 2 (Plate 73).

These are tin-plated cups. One is 4.2 inches in diameter and 3 inches

high. The other is 3.25 inches in diameter and 5.1 inches high. Tin-

plated handles were soldered on, and all seams were soldered together.

The rim was reinforced with a wire hoop concealed under the turned

edge of the tin plate. The edges of the handle were reinforced in the

same way.

Plant Life.

No count has been made of the specimens recovered. Several sam-

ples of soil believed tO' contain many seeds have yet to be searched, and

items found during the 1963 dig are not yet identified.

From the 1961 dig we recovered 30 identifiable types, including

apples, acorn cups, blueberry seeds, butternuts, Carex stems and seeds,

chestnuts, cockleburs, corncobs, cucumber seeds, elderberry seeds,

sporophores of Fames species, grasses, hawthorn spines, hazelnuts,

hickory nuts (chagbark), plum seeds, peach seeds, pumpkin shells

and seeds, Polygonum species seeds, stems of Rosa species, Rumex
species seeds, squash shells and seeds, Spanish needles, Viburnum
seeds, white-oak wood, wild-cherry seeds, walnuts, and witch-hazel

seed pods.

A few seeds were not identified and hundreds of wood chips and

items have not been studied.

Probably the most exciting find was a small gourd found uncrushed,

still displaying its bright orange color. It began to darken rapidly on

contact with the air, but not before color photographs ( transparencies

)

were taken.

Complete (but crushed) apples were also found. “The Papers of
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Plate 45. Singletree attachments, washers and harness-type iron rings.
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Henry Bouquet” (Stevens, et al, 1951, 2: 594), mentions apples in “Pro-

posals concerning a Winter Expidition,” November 5, 1758:

. . . Provisions for Six months Flour, Rice, Corn, Salt Beef, Pork, Pease, Butter,

Raisins, Turnips, Carrots, Cabages, Apples dry and green; Oats, Rum, Whiskey,

Wine, Salt, Barley . . .

Pouches Recovered and Studied: 1 (Plate 59).

The pouch is leather. Its top corner is cut nearly at a right angle,

and its bottom edge is rounded. The pouch is made of two sections of

thin leather, with a strip folded over the edges where the sections

meet. Sewn to the pouch, a strip adds strength and beauty. The pouch

is 9.25 inches long and 7 inches wide. A strap may have been attached.

Powder Horn Cores Recovered and Studied: 1.

Carving at the top leads us to believe this is a powder horn core, made
from a cow horn.

Powder Horn Caps Recovered and Studied: 1 (Plate 28, No. 14).

This cap is made of wood, and has a diameter of 2.6 inches. It has a

flat under surface and a convex top. Its maximum thickness is 0.5 inch.

The cap was originally held to the horn with wooden pegs and was

later repaired with nails, four of which remain. Two additional nails on

the top probably anchored a strap.

Powder Horn Rings Recovered and Studied: 1.

This tapered brass item is 0.4 inch wide, with 0.76 inch and 0.8 inch

diameters. It was probably part of a powder horn snout.

Reeds Recovered and Studied: 1.

This hollow woody stalk is a three-inch-long fragment.

Rings (Wooden) Recovered and Studied: 3 (Plate 28, No. 5).

All have an outside diameter of 1. 1 inches an inside diameter 0.4

inch, and a thickness of 0.28 inch. One side is flat, the other side is

convex. Their use is unknown.

The rings did not respond well to the preservatives and changed
from circular to oval after removal from the stream.

Rings and Cylinders (Hardware) Recovered: 38; Studied: 33 (Plates

45, 46).

These are made of iron, and vary in diameter from 0.8 inch to 4.6

inches, and in length from 0.2 inch to 2.9 inches. They may have been
associated with items of transportation, but this is only conjecture.

Some contain nail holes and nails.

Rivets Recovered and Studied: 1.

This copper rivet may have been used on leather.
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Plate 46. 1 ,
bits; 2 ,

unidentfiied (wagon parts?); 3 ,
iron cylinders (wagon parts?);

4 , brackets (wagon parts?); 5 , trunk handle; 6 ,
horseshoes.
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Rope Recovered and Studied: 1 Specimen.

This was found on the spoils pile at the stream bed after rain. Its

time period is uncertain.

Rosettes Recovered and Studied: 1 (Plate 20, No. 6).

Made of leather, this is 0.6 inch in diameter and has a ‘"sunburst”

design.

Saddle Skirts Recovered and Studied: 1 (Plate 42, No. 8).

This decorative piece of leather had so many sections cut from it

before being discarded that its original use will probably remain

uncertain.

Hand-forged Spikes Recovered: 916.

L-HEAD SPIKES RECOVERED: 15
;
STUDIED: 12 (

PLATE 30
,
NO. 10 )

These vary in length from 4.4 inches to 6.6 inches. Head sizes vary

from 0.3 inch by 0.7 inch to 0.5 inch by 1 inch. Most of the tips have

wedge-shaped points; a few have four-sided points.

SMALL-HEAD SPIKES RECOVERED: 23
;
STUDIED: 17 ( PLATE 30

,
NO. 7 )

These vary in length from 5.2 inches to 7.2 inches, with head sizes

from 0.3 inch by 0.6 inch to 0.96 inch by 1.1 inches. All tips are of the

wedge type.

LARGE-HEAD SPIKES RECOVERED: 878
;
STUDIED: 150 (

PLATE 41
,
e)

This type must have been the most generally useful, as it represents

96% of all spikes found. It is also known as the “mushroom” spike.

Lengths vary from 2.5 inches to 4.1 inches. Head measurements vary

from 1 inch by 1.1 inch to 1.8 inches by 2 inches. Fifteen tips have four-

sided points, and 65 have wedge-shaped points. Tips of the others are

missing.

Sun Masks Recovered and Studied: 1 (Plate 58, No. 2).

This rectangular section of leather maybe merely an odd scrap, but

it has two slits properly spaced to align with the eyes when held up to

the face. Colonel Frederick P. Todd, Curator, West Point Museum,
upon seeing the item in the Fort museum “Whatisit” exhibit, suggested

it may have been used to protect the eyes from the sun. This seems

likely, and in that case the mask was probably made for use in winter,

when snow-blindness would have been a problem for men who were

much in the open in the wilderness of that time. Indians and woods-

men sometimes made such masks from birchbark when caught on the

trail unprep^;ed for snow-glare conditions. This Fort Ligonier item

would also have protected the wearer’s face from the wind.
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Plate 47. Wagon-wheel parts. 1 , strake with large-head spikes; 2 and 3, hub bands;

4, hub boxings; 5, pins for securing wheel to axles; 6, large-head spikes; 7, hub
dust-covers; 8, spoke.
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Bayonet Scabbards Recovered and Studied: 6 (Plate 19, No. 1 ).

Four of the scabbards were fragmentary and had had the brass clip

cut from them, salvaged before the worn-out leather was thrown away.

One, found with its clip still attached, was also fragmentary.

One complete scabbard in excellent condition was found. If any-

thing is missing from the specimen, it could only be a metal tip. It is

15. 1 inches long, 1.4 inches wide at the mouth, and 0.44 inch at the tip.

All scabbards have decorative tooling on the leather. They were

made of one piece of leather, with stitching centered on the back side.

Scabbard Frogs Recovered and Studied: 6.

These leather items were used to attach scabbards to waist belts

Plate 19, No. 2). Rivets with tin-plated washers reinforced the frogs

where the stitching was most likely to give way.

Length of the frogs varies from 6.9 inches to 7.9 inches. Their width

where the scabbard was attached varies from 2.4 inches to 3 inches. A
scabbard clip of iron is still attached to one of the frogs.

Scabbard Clips Recovered: 40; Studied: 35 (Plates 40, 41 ).

Two clips are attached to bayonet scabbards. Four basic types were

found. Twenty-six of Type 1 were recovered, two of Type 2, four frag-

ments of Type 1 or 2, one of Type 3, and two of Type 4.

Type I clips are brass, from 2 inches to 2.2 inches long; Type 2 clips

are brass, 2.3 inches and 2.4 inches long; the Type 3 clip is iron, 2.5

inches long; type 4 clips are iron, 2.4 inches long. Probably most of the

brass type were used on bayonet scabbards, but one observed by the

author was attached to a sword scabbard in the Harold Peterson

collection.

Scabbard Frog Rivets with Tin-plated Washers Recovered and

Studied: 4.

Found in pairs in the inner fort areas, these rivets were probably

thrown away while still attached to the frog, which later rotted away.

The tin-plated washers have diameters of 0.4 inch and 0.48 inch. Their

use may be better understood by referring to the complete frog shown
in Plate 19.

Gun Scabbard Recovered: 2 (Plate 15).

Made of leather, one scabbard is nearly complete and was designed

to cover the firing mechanism and the stock only. The other specimen

is fragmentary.

Scabbard Tips Recovered and Studied: 2 (Plate 22, No's. 4, 5).

One, probably a British infantry type of the I8th century, was found
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O
near the Old Forbes Road about one mile from the fort. The other is

larger and has not been identified as to type or period. It was found

near the surface in the inner fort. Both tips are brass.

Scarred Stones Recovered and Studied: 1.

This stone was found at the edge of the bridge. It may have been

searred by wagon tires.

Screws Recovered and Studied: 8.

There are three butTplate screws, four lock-plate screws, and one

screw from the upper jaw of a gun hammer.

Scythe Parts Recovered and Studied: 2 (Plate 52, No. 4).

These handle attachments could be post fort.

Shoes.

Shoes were the first leather items to be found in the stream bed, and

every day of digging produeed more.

There are frequent references to shoes in ''The Papers of Henry

Bouquet” (Stevens, et al, 1951, vol. 2).

On page 561, Forbes to Bouquet, Reastown Camp, October 15, 1758:

. . . Im affraid yoiil fall Short both in blankets & Shoes nor could I ever remedy
the scarcity of either tho I have long ago forseen what might happen & sent the
length of New York for both . . .

On page 18, Bouquet to Forbes, Carlisle, June 3, 1758:

. . . The dew, and the roads full of sharp stones, will very soon wear out

3 pairs of shoes that each soldier is to have . . .

On page 21, Bouquet’s List of Stores, Carlisle, June 3, 1758:

. . . 30000 Fhnts for the Whole Army . . . 2000 Pair of Mens Shoes, to be sent

to Reas Town in 6 weeks . . .

The shoes generally consist of right and left quarter sections, a vamp,

inner sole, outer sole, lifts, areh support, side reinforcements, safety

toes, and welts (Plate 38). Stitching is of thread, which is of heavy

guage where used to draw the vamp and counters tight beneath the

inner sole.

All shoes are worn out, but we did find one unused lift. Since buckles

were not found associated with any shoes, it is presumed they were

salvaged to use with new, replacement shoes.

There is no indication of shoes being made in “rights” and “lefts.”

They did, however, assume the shape of the foot, and in many cases it

is obvious which foot the shoe had been worn on.

-
Plate 48. No. 1 , axle rubbing plate (the inner side of hub boxings made contact

with this plate); 2 , kettle hook; 3, wagon running gear(?); 4, decorative rubbing

plate for wagon tongue; 5 , type-7 brace.
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Plate 49. 1 , unidentified; 2 , chain or rope hold; 3, pin with washer and wedge;

4 , type-2 brace; 5, pivot plate; 6 , pivot plate for wagon axle; 7, wagon-trunk brace.
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Almost all uppers, which consisted of the vamp and quarters, were

constructed with the rough (flesh) side of the leather to the outside

and the smooth (hair) side of the leather to the inside, making for

greater comfort and eliminating the need to polish the shoes.

The exception to the rough-side-out construction was the high-

heeled shoe. These were made of veiy thin, soft leather with the

smooth side out. This type was probably for women but may have been

a riding shoe, that could have been used by men, as suggested by wear,

which could have been caused by a stirrup, on the side of one.

The first portion of this section on shoes will cite only those parts

found completely separated from the other shoe parts.

quarters, total: 155

There are 73 for the right side of a shoe, 81 for the left side, and one

of uncertain application.

Of those that are complete or nearly complete, 62 have straps that

are part of the quarter (Plate 33, No.’s 1, 2). Forty were designed for

a sewn-on strap (Plate 33, No’s. 3, 4). None of the straps is attached

because the thread has rotted and allowed the parts to separate.

Stitching (Plate 33, No. 9) on side b (Plate 33, No. 1) where the

quarters were joined is at a 45-degree angle from the edge so the

thread would not go completely through and rub the heel of the foot.

The leather on some shoes has an L-fold to accomplish the same pur-

pose. There is similar stitching on sides d and e (Plate 33, No. 1)

where quarters are attached to vamps, and also where straps are at-

tached to quarters between F and G (Plate 33, No. 3).

Repairs were noticed on one, where crude stitching goes clear

through to the inside of the quarter, and on another that had been tied

together by a strip of leather passed through a hole punched in each

side.

Forty-eight quarters had corner A (Plate 33, No. 1) cut at a right

angle, 72 were cut at approximately a 45-degree angle, and 6 were

cut in a curve.

The stitching on side c (Plate 33, No. 1), which by means of a welt

attached the quarter to the lift, generally consisted of one row, but

occasionally two rows of stitching.

quarter straps recovered: 70

For purposes of describing the tip styles, the 62 straps previously

reported as being part of the quarters are included in the following

section.

Twenty-two different tip designs were recorded (Plate 37). Only
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Plate 50. No’s. 1 and 2, rubbing plates; 3 and 4, hinges(?); 5, wagon-tongue

rubbing plate; 6, decorative wagon-trunk hinge(?); 7 and 11, wagon-tognue end

attachments; 8 and 9, wagon-tongue bands; 10, wagon-tongue sleeve-type rubbing

plate.
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Plate 51. Chain links and sections.
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three appear to be basic designs. Most of the others were probably re-

cut to extend their use as the shoe became worn.

Fifty-eight of Type 1, twenty-six of Type 4, and fourteen of Type 2

were recorded. The remaining nineteen styles vary from one to four

of each.

Two-prong buckle-tongue scars were observed on partically all

specimens.

One or two holes were occasionally found in the straps. Some of

these holes held leather lacing, probably an improvised fastening used

when buckles were lost or broken.

ARCH SUPPORTS RECOVERED: 28 ( PLATE 34
,
NO’s. 17

,
18

,
19 )

Twenty-five of these are of very stiff leather, two are of surprisingly

soft leather, and one is made of a section of thin leather folded many
times. The samples indicate a standard pattern was not used, since

no two are alike. Twenty-six have beveled edges.

Placed between the inner and outer sole, an arch support generally

extended back to the front part of the lift, where wooden pegs running

through the lift held it in place. A few additional pegs were run through

the sole near the front end of the arch support.

We occasionally observed impressions of lacing that held the uppers

tight.

Length varies from 2 inches to 4.6 inches, width near the front

from 1.3 inches to 2.5 inches, and near the back from 0.6 inch to 1.7

inches. The relatively small number found suggests all shoes did not

have arch supports.

LIFTS recovered: 145

The lift is the laminated support under the rear (quarter) of the

shoe. Three basic styles were recovered.

Type 1 (Plate 34, No. 1) is longer from front to back than from

side to side, and the front that joins the arch is concave. Type 2 (Plate

34, No. 8) is longer from side to side than from front to back, and the

section that joins the arch is concave. Type 3 (Plate 34, No. 9) is

similar to Type 1 except that the section next to the arch is straight.

Of those complete enough to type, fifty-six are Type 1, sixteen are

Type 2, and four are Type 3.

The top layers of the lifts are sewn to the heel welt, which is attached

to the quarter. Additional layers were added and secured by driving

wooden pegs through all the layers, requiiing care to keep clear of the

stitching and to avoid penetrating the inner sole.

One specimen has small nails centered in the wooden pegs and sev-
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eral specimens have been crudely repaired with large nails, One of

these was repaired with horseshoe nails.

Most of the wooden pegs are near the edges of the lifts and a few

are in the center. The number of pegs varies from 14 to 35. One had

2 leather pegs near the center.

Some layers are U-shaped (Plate 34, No. 2), giving added thick-

ness to the edge and probably intended to provide more even wear.

As many as 18 layers were used to construct the lifts, with the bottom

layer generally much thicker than the others.

TOE REINFORCEMENTS RECOVERED: 22

Placed inside the vamp, these “safety toes” are attached to both the

vamp and inner sole, with the smooth side in. Most of the shoes do not

have the attachment. Four types were recovered (Plate 34, No’s. 23,

24, 25, 26).

SIDE REINFORCEMENTS RECOVERED: 39 ( PLATE 34, No’s. 20, 27)

Generally attached to the inner sole and the uppers, these strips of

leather exposed the smooth side to the foot. We believe one was at-

tached to the uppers only. Most gave protection to both vamp and

quarter, but we think three protected only the vamp, and one only

the quarter.

Heel stiffeners or counters were not associated with any of the

shoes studied.

INNER SOLES RECOVERED: 107

This section was attached to the uppers with the smooth side up
and is probably the most accurate indication of the foot size. Of those

that are complete one is 7.2 inches long, two are 8 inches, six are 8.4

inches, ten are 8.8 inches, thirteen are 9.2 inches, eight are 9.6 inches,

three are 10 inches, and one is 10.8 inches.

So many variations were recorded that it was difficult to type the

inner soles. The most obvious difference is the shape of the sole at the

toe, and this feature was used for classification.

The toe types include four with flat toes (Plate 36, No. 4), five with

pointed toes (Plate 36, No. 3), six with turned-up (ski-like) toes

(Plate 36
,
No. 5 ), 44 with rounded toes (Plate 36, No. 2), and four

with folded-under toes (Plate 36, No. 6).

Four styles of gathering the leather on the under side were used to

create a place to attach the sole to the uppers (Plate 36, No. 11).

Some soles had more than one type of gathering for this purpose, and
some omitted the gathering except for the hind section. Fourteen dif-
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Plate 52. 1 , iron pin; 2 , unidentified (it was probably tin plated); 3, bullet-mold

reamer; 4, scythe attachment; 5, copper rim; 6 and 7, unidentified; 8, Type-3

brace, use unknown; 9 , iron pin; 10 , unidentified (flat section perforated with

nail holes).
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ferent combinations were recorded. Other variations are best under-

stood by examining the illustrations.

In an effort to determine whether a shoe shortage existed we eount-

ed 15 inner soles worn eompletely through.

One inner sole 7.2 inches long must have been part of a shoe worn

by a youth ( Plate 35, No. 8 )

.

OUTER SOLES RECOVERED; 113

As would be expeeted, this part of the shoe revealed more wear

than any other part, and only 17 soles were complete.

Soles extended from the toe to the middle of, and underneath, the

lift (Plate 36, No’s. 7, 8), where the beveled edge joined a second

section of leather, of equal thickness, whieh extended to the baek of

the heel.

A few extend only to the front of the heel and, by their style, it is

obvious they came from high-heeled shoes (Plate 35, No’s. 5, 6,).

The leather in these specimens has decorative tooling on the exposed

side of the arch.

Most of the soles were sewn to the welt, which had been previously

attached to the uppers, but a few were attached with wooden pegs.

Some of the areh sections prove that the area to be stitehed was

first grooved to prevent the exposed thread from wearing off.

Eleven soles had stiteh holes in the areh, suggesting they had been

replaced. Five resoles were recovered (Plate 36, No. 9) but most of

the shoes were apparently too badly worn in other areas to merit new
soles. Of 43 soles complete enough to study, 32 were worn through.

One sole, only 5.4 inches long and 1.6 inches wide (Plate 36, No.

10 ) ,
and a small vamp ( see below

)
were the only indieations of small

children at the fort.

VAMPS RECOVERED: 77

This front part of the uppers includes the tongue, and covers the

area from the toes to the ankle (Plate 33, No’s. 5, 6, 7). Tongues were

made in remarkable variety. We recorded 25 different styles (Plate

37).

For this study we ineluded an additional 69 vamps, whieh were at-

tached to complete or partially complete shoes. Of these 146 vamps,

102 were suitable for this study. These were recorded as follows:

Twenty-one of Type 1, ten of Type 2, two of Type 3, four of Type 4, one of
Type 5, five of Type 6, two of Type 7, eight of Type 8, two of Type 9, five of
Type 10, seventeen of Type 11, two of Type 12, two of Type 13, one of Type 14,
three of Type 15, one of Type 16, six of Type 17, one of Type 18, one of Type
19, three of Type 20, one of Type 21, one of Type 22, one of Type 23, one of

Type 24 and one of Type 25.
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Plate 53. Blinders and halter sections,
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Plate 54. Horsecollar.

Of all the shoe parts, this yielded the most salvageable leather.

Eleven vamps had the top cut out, leaving only the part that was

sewn to the lowers. In all but three, the leather was rough-side out.

The others, with smooth side out, were for high-heeled shoes.

One vamp (Plate 36, No. 12) appears to be part of the shoe for a

small child. See sole mentioned earlier (Plate 36, No. 10).

HEEL WELTS RECOVERED: 38

Intended to hold the lift to the inner sole and the uppers, all are

quite similar except for the method of stitching the welt to the inner

sole. This was accomplished in two ways, best explained by the draw-

ings (Plate 34, No’s. 3, 10, 11).

Twenty-nine of Type 1 and nine of Type 2 were recovered. Type 1

has three rows of stitching. Row A held the welt snug beneath the quar-

ter, row B held the lift to the welt, and row C held the quarter to the

welt. Stitching in row B looped over the stitching in row C.
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Plate 55. Horsecollars and parts.

Type 2 differed only in that row D was used in conjunction with

row B to hold the lift to the welt.

SOLE WELTS RECOVERED: 67 ( PLATE 35, NO’s. 9, 10)

These were divided into three types. Sixty-three of Type 1 were

recovered. These were attached by sewing the inner edge to the vamp
and inner sole where they meet. The outer sole was then sewn to the

other edge of the welt.

Three of Type 2 were recovered. This type has three rows of stitch-

ing, and we believe the center row of stiching was attached to the up-

pers and inner sole. The first and third row of stitching, identical in

spacing and number, went through the upper and lower edges of the

outer sole. The edges of the sole would have to be bent up nearly at

a right angle to accomplish this.

Only one of Type 3 was recovered. It is identical in principle to the

Type 2 heel welts.

SHOE SCRAPS recovered: 1031

These are items that can be identified but that are too fragmentary
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Plate 56. No. 1 , belt; 2
, chest strap; 3 , belt or strap stay (was nailed to wood);

4 to 7 , belts and straps; 8 , hook that may have been attached to leather; 9 and 10 ,

straps with nail holes at one end and slits at the other end suitable for anchoring

them to brass pegs; 11 to 14, straps and belt-sections.

to include in any other statistics. They include 46 vamps, 16 left

quarters, 18 right quarters, 24 inner soles, 38 outer soles, 140 lifts

(all single layers), 41 sole welts, 2 heel welts, 6 quarter straps, 1 arch

support, 1 arch wedge, and 698 shoe parts, unclassified.
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Plate 57. Cowbells and leather straps.
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LEATHER COVERS FOR WOODEN HEELS RECOVERED: 7

These include one of Type 1 (Plate 34, No's. 15, 16), with the

smooth side of the leather out, and six of Type 2 (Plate 34, No's.

14, 21). Three of this group had the smooth side and three the rough

side, of the leather exposed.

WOODEN HEELS RECOVERED: 2 ( PLATE 34, NO’s. 4, 5, 6, 7, 12, 13)

One low heel and one high heel were recovered.

COMPLETE OR PARTIALLY COMPLETE SHOES RECOVERED: 105 (650 PARTS )

After the shoes were covered in the stream bed, the stitching rotted

away, and as the soil gradually settled, many shoe parts became sepa-

rated from each other. This category includes only the specimens

that managed to hold their original position in relation to each other.

Several of these had only a few parts clinging together, but about half

were complete or nearly complete.

These 105 shoes included:

73 vamps, 58 left quarter sections, 56 right quarter sections, 5 quarter straps,

91 inner soles, 91 outer soles, 69 lifts, 49 heel welts, 54 sole welts, 31 side rein-

forcements, 23 toe reinforcements, 3 resoles, 5 middle soles, one heel wedge, 36
arch supports, 4 arch wedges, and one vamp repair patch, a total of 650 parts.

These parts were not included in the statistics on shoe parts, ex-

cept where noted.

We made some observations that were not possible with separated

shoe parts. One shoe that had a middle sole did not have an arch sup-

port. Some shoes were padded with folds of leather between the inner

and outer sole. One shoe had extra strips of leather at each side of the

arch below the middle sole. One left quarter section and right quarter

section were not the same height where they met at the back. One had

a U-shaped section of leather between the quarter and heel welt, prob-

ably a rand. Two shoes that had a double row of stitching at the edge

of the vamp had the sole attached without the aid of a welt. One shoe

had a toe reinforcement that was actually an extension of the inner

sole, and another had a pointed toe, the only one found that was not

part of a high-heeled shoe. One shoe had the smooth side of the leath-

er to the outside. All others with the smooth side out were high-heeled.

One side support was found to extend completely around the shoe

with ends meeting at the toe. In one quarter and vamp, the sections

were joined in a way not found on any other specimens: the leather

was gathered near the joint of the sections (Plate 33, No. 9 C) instead

of being diagonally stitched or joined in an L-fold,

COMPLETE OR PARTIALLY COMPLETE HIGH-HEELED SHOES RECOVERED: 5 (27
PARTS

)

This group includes three left quarters, two right quarters, two
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Plate 58. Leather items. No. 2, sun mask(?); 4, trunk skid; 5, strap; 7, patch; 9,

scrap with tin-plated staple attached. Other items unidentified.

vamps, one toe welt, four side reinforcements, three inner soles, two

wooden heels (one of each type), one leather cover for wooden heel,

two leather lifts, four outer soles, and three arch supports.

Shovels Recovered and Studied: 1 (Plate 26, No. 1 ).

The shovel is 12.5 inches long with a 2.4-inch handle attachment

made of one piece of metal. The shovel has a maximum width of
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Plate 59. Excavated pouch beside one donated to the museum and believed to be
of the 18th century.

10.8 inches. The handle attachment opening is 2 inches in diameter.

Plate 26 (No. 2) shows a shovel found at Dunbars Camp (1755) on

the Braddock Road.

Scissors Recovered and Studied: 3 (Plate 31, No. 18).

These are made of iron. All are fragments and in poor condition.

Sickles Recovered and Studied: 2.

The blades of these tools are rather narrow, their only difference

from a modern sickle. Neither specimen was found in stratified areas.

Snuff Boxes Recovered and Studied: 1 (Plate 31, No. 4).

This tin container with a hinged lid of brass was probably a snuff

box.

Spoons Recovered: 18; Studied 12.

All are pewter. One is a slip-on-handle type with an over-all length

of 5.3 inches (Plate 61, No. 19). The spoon section is 3.5 inches long

and 1.8 inches wide.

One oval section of pewter with the handle broken off indicates an

attempt to make a spoon from a sheet of pewter.
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Plate 60. Knives and associated items. No’s. 1 and 4 , scalping(?) knife blades;

2
, knife case of leather; 3 , straight razor; 5 , table knife; 6 , rat-tail knife blade;

7 , 9, 10 , 11 , 15 , 16 , 17 , and 18 , clasp knives; 8 , escutcheon plate; 12 and 13 ,

whetstones; 14 , fleam.
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The remaining ten spoons are handle fragments, including one with

the hallmark: LONDON X, a small crown, and a large crown with

the letter S above and to the right (Plate 61, No. 13). The small crown

resembles one on a clasp-knife blade. The owner scratched his name

on this spoon but it is indistinct. Another handle has the initials

F R ( ?) cut into the back side. Five other handle fragments were found

in transitional layers and could be post-fort.

Coil Springs Recovered and Studied: 1.

This spring has a 0.44-inch diameter and is 1.5 inches long.

Staples Recovered: 60; Studied: 49 (Plate 43).

Two basic types were recovered. Thirty-nine have a rounded top

with stiaight sides. The remaining ten have straight sides and a straight

top with right-angled corners.

Generally, the rounded-top type is circular in cross-section, and was

probably used as a holder to which chains were attached.

The type with straight sides and top is flat in cross-section, and

probably was used to hold lengths of wood in place. Staples like this

were used to secure the ribs supporting a wagon cover. One small tin-

plated staple (Plate 58, No. 9) was found attached to leather and

obviously had been used to secure the leather to wood. It is the flat

type, with straight sides and top.

The chain-attachment type varies from 0.6 inch to 2.5 inches in

width and from 1.6 inches to 5.8 inches in length. The wood-fastening

type varies from 0.9 inch to 4.3 inches in width at the top and from 2

inches to 7 inches in length.

One staple-like item was held to a surface with nails instead of be-

ing driven into the surface (Plate 43, No. 2).

Stirrups Recovered: 2; Studied: 1 (Plate 42, No. 10).

The stirrup is made of iron, and is of an unknown period. It is 6.6

inches high and 5.6 inches wide, and has a maximum depth of 2.9

inches at the step. The second stirrup (Plate 42, No. 9) was photo-

graphed but not studied.

Strike-a~Lights Recovered and Studied: 1 (Plate 81, No. 28).

This oval band of iron is 3.5 inches long and 1.6 inches wide. The
metal is 0.1 inch thick. The band width is 0.44 inches. This device

was held firmly in one hand and struck against a flint held in the other

hand, to make a spark.
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Plate 61. No’s. 1, 2, and 3, brass candlestick sockets; 4, 5, 6, and 7, kaolin pipes;

8, salt ladle; 9, candle trimmer and snuffer; 10 and 14, bone handles; 11, 12, 13,

18 and 19, pewter spoons; 15, copper bowl; 16, fork; 17, table knife.
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Strike-a-Light Flints Recovered: 4; Studied: 3 (Plate 31, No. 29).

These flints are identical in appearance to the gun flint spalls, but

are considerably larger.

One is black to dark gray in color. The others are medium gray.

Two are 2.2 inches from side to side and 2.1 inches from heel to strik-

ing edge. The other is 2.1 inches from side to side and 2.2 inches from

heel to striking edge. Their maximum thicknesses are 0.56 inch, 0.62

inch, and 0.68 inch.

A V-notch in the striking edge of one indicates normal use.

Swords Recovered and Studied: 2.

One hilt of iron in an advanced state of deterioration, and one quil-

lion flnial of brass were recovered.

Tacks Recovered and Studied: 21.

There are 16 brass upholstery tacks (Plate 40, No’s 9, 10), three

rose-head tacks of iron, one glazing tack of iron, and one finishing tack

with no expansion of the head.

The brass tacks have convex heads with diameters from 0.4 inch to

0.56 inch and over-all lengths of 0.5 inch to 1 inch. One pin section

is of iron. The others are of brass. The under side of the convex heads

is concave except in one head, which is solid and flat.

Tassels Recovered and Studied: 1.

This tassel had apparently turned green as the result of chemical

deterioration of the wire (probably copper) twisted into the tassel

cords.

Thimbles Recovered and Studied: 5 (Plate 31, No. 17).

Four have a closed tip and the fifth an open tip. All are made of brass.

Tin Rottles Recovered and Studied: 1 (Plate 72, right).

This tin-plated item is 3.8 inches high, including the 0.7-inch-long

neck. Its maximum width is 2.3 inches. It is 1.4 inches thick. Both

sides are convex with a lug on each side near the top for attaching a

rope or leather strip.

Small Tin-plated Containers Recovered and Studied: 6 (Plate 72, left).

These cylindrical containers vary in diameter from 2.3 inches to 3

inches, and are 0.84 inch to 0.88 inch high. The lids have a 0.28-inch-

deep rim that slips over the edge of the bottom section. The containers

may have been used as snuff boxes or vanity boxes.

Miscellaneous Tin Containers and Items Recovered: 7; Studied 6.

Several items were recovered from the fill of the magazine in the
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Plate 62. Case bottle and rum bottle.

east bastion, and are probably part of the same container. One is an

oval container bottom with a length of 5.6 inches and a width of 5.1

inches. A side of one container measures 3.2 inches in height.
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A container found in the fireplace outside the north bastion is 3.1

inches high and 4.1 inches in diameter.

Two bands of tin-plated metal 0.36 inches wide were recovered.

One is 4.8 inches long. The other is a fragment. It is possible these were

cylindrical.

One container bottom measures 5.1 inches by 3.6 inches. The corners

are rounded where one of the wide sides meets the short sides. The

other two corners are right-angled.

Tin Plated Fragments Recovered and Studied: 88,

These specimens were too fragmentary or decomposed to yield any

measurements or to be associated with an particular item, but they

proved that tin items were commonplace.

Tinkling Cones or Janglers Recovered and Studied: 7 (Plate SI, No. 19).

Four of these are copper; two, pewter; one, iron. The copper and

iron are of sheet metal. The pewter janglers were cast. Fabric remains

in one of the pewter cones. One copper cone and the pewter cones

have bulb tips. The other have open tips.

Toothbrush Handles(P) Recovered and Studied: 4 (Plate SI, No. 15).

These are bone, and their design is similar to that of a modern

toothbrush handle. None of these was found in stratified situations.

Trunk Handles Recovered and Studied: 1 (Plate 46, No. 5).

This is made of iron, and is 4.3 inches long and 2.1 inches wide. It is

designed to drop flush with the trunk side when not held.

Trunk Skids Recovered and Studied: 2 (Plate 58, No. 4).

These items are made of leather. Both have tapered edges and are

0.6 inch wide. Their lengths are 8.4 inches and 8.5 inches, with thick-

nesses of 0.12 inch and 0.16 inch. One has five tacks and one additional

tack hole. The other has one tack and three tack holes.

Vermilion Pieces Recovered and Studied: 8.

These amorphous pieces of bright-red, clay-like material were prob-

ably used as rouge or as a paint pigment. Probably they were shaped,

perhaps in sticks, at the time of their use.

Wagon Parts.

AXLE RUBBING-PLATES RECOVERED AND STUDIED: 11 ( PLATE 48
,
NO. 1 )

These items were attached to wooden axles to prevent wear from

contact with hub boxings.

HUB BANDS RECOVERED AND STUDIED: 1 'WIDE, 1 NARROW

A wide hub band was placed around the outer end of the hub, and

a narrow band was mounted around the hub next to the spokes. The
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wide band (Plate 47, No. 3) has a maximum diameter of 7.3 inches. It

is 2.8 inches wide and has a metal thickness of 0.32 inch. The narrow

band (Plate 47, No. 2) is 12 inches in diameter and 1 inch wide. The
metal is 0.28 inch to 0.36 inch thick.

HUB BOXINGS RECOVERED: 18; STUDIED: 15 ( PLATE 47, NO. 4)

These cast-iron rings were wedged into wagon wheel hubs as bear-

ings to reduce axle wear. They vary in width from 2.2 inches to 2.6

inches, and have estimated maximum diameters (only three are com-

plete) of 2.9 inches, 3.2 inches, 4 inches, 4.4 inches, 4.6 inches, 4.8

inches, 5.3 inches, and 5.6 inches. The diameters at the opposite ends

are 0.12 inch to 0.36 inch smaller.

Two or three tapered ribs extending the entire width on the out-

side of the band were used to better secure the boxing to the hub.

PIVOT PLATES RECOVERED AND STUDIED: 2

Both are made of iron. One is 5 inches by 4.6 inches, with a hole

0.8 inch off-center (Plate 49, No. 5). The other is 7.3 inches by 6.4

inches, the long sides have 2-inch extensions at right angles when
viewed in the cross-section. This plate is 0.4 inch thick, with a center

hole, and probably is for a wagon front axle (Plate 49, No. 6).

RUBBING PLATES RECOVERED AND STUDIED: 9 ( PLATE 50, NO’s. 1, 2)

These are iron plates that were probably used to protect wagon beds

from contact with the wheels.

RUNNING GEAR HARDWARe(?) RECOVERED: 1 ( PLATE 48, NO. 3)

This unidentified item could be part of the running gear of a wagon.
WAGON-HUB COVERS RECOVERED AND STUDIED: 4 ( PLATE 47, NO. 7)

We believe these items were used to keep the hub free of dust and

grit.

SINGLETREE AND DOUBLETREE ATTACHMENTS RECOVERED: 12; STUDIED: 9 ( PLATE

45)

These iron attachments, which are attached at the center and each

end of the tree, are generally 2 inches to 3 inches wide where they fit

onto the wooden tree, and at the other end narrow down to a fitting

with a thickness of about 0.5 inch extending beyond the wood, to

provide means of hooking up other attachments.

SPOKES RECOVERED AND STUDIED: 2 ( PLATE 47, NO. 1)

—
Plate 63. Green glass. No’s. 1 , 2 , 3 , and 6 , rum bottles; 4 and 11 , octagonal

apothecary bottles, probably American made; 5 , ground-glass stopper; 7, 8 , 9,

10 , 16 , and 17 , apothecary bottles; 12 , Pyrmont seal; 13 , snuff bottle; 14 , ink

bottle; 15 , bluish green bottle neck.
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Plate 64. Clear glass. No. 1, lamp; 2, mug; 3 and 6, tumbler; 4, stopper with tear-

drop decoration; 5, 7, 9 and 11, stemware; 8, perfume bottle; 10, ''hiring” glass;

12 , stemware with folded foot.
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These wooden wagon-wheel parts are so fragmentary that neither

reveals the tongue, knock, shoulder, or foot.

strakes recovered and studied: 1 (plate 47
,
no, 8 )

Middle 18th-century wagons had iron tires made in sections, called

strakes. This strake is 2 inches wide and 26.5 inches long. The side ex-

posed to wear, when viewed in cross-section, shows a concave or re-

cessed center. This was intended to protect the heads of the large-head

spikes used to attach the strake to the felloes ( Plate 41 E )

.

wrought iron wagon-tongue attachments recovered: 13
,
STUDIED: 11

These include four decorative items that could serve as braces or

rubbing plates. Two of these are 26 inches long, one is 15 inches long,

and one is fragmentary ( Plate 48, No. 4; Plate 50, No. 5)

.

Plate 50, No. 9 shows a band designed to fasten together the overlap-

ping ends of two sections joined to make a tongue.

We believe that two items are sleeve-type rubbing plates (Plate 50,

No. 10) . Four other items are iron bands of uncertain identity.

Washers Recovered and Studied: 8 (Plate 45).

Four washers are iron, two are lead, and two are copper. Two of the

iron and one of the copper washers are rectangualr. The others are

circular but irregular at the edges.

The lead washers are large enough to have been used as gun-flint

patches, with openings allowing the flint to be set back farther between

the jaws.

Tin-plated washers are mentioned under scabbard frogs and scab-

bard frog rivets.

Whetstones Recovered and Studied: 4.

Two of these were pocket-size (Plate 60, No’s. 12, 13), with all

surfaces showing wear. The other two are larger, one showing use on

two surfaces, the other on one surface.

Whistles Recovered and Studied: 1 (Plate 31, No. 13).

This was carved from bone. The mouthpiece is recessed and a notch

is cut into the side. It is 3,5 inches long and 0.7 inch in diameter.

Whizzers Recovered and Studied: 2 (Plate 31, No. 5).

The more common type of whizzer was made of a sheet of lead cut

in a circular shape, with a saw-tooth edge and with two holes punched
near the center of the disc. A cord was looped through the holes and

when the apparatus was spun it made a whirring sound. (Calver &
Bolton, 1950: 238).

The Ligonier whizzers varied from this type in that no holes were
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Plate 65. Scratch-blue salt-glazed stoneware. Cups, saucers, and a teapot lid.
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punched in them. They were folded in half, pinching the cord at the

fold and securing it in place. The cord impression was clearly visible

on one when it was pried open.

Wire Pieces Recovered and Studied: 24.

All are scraps of copper wire. Possibly some were pins for buckle

tongues.

Wire Rings Recovered and Studied: 8.

Made of thin copper wire, these rings have ends joined by soldering.

They are from 0.32 inch to 0.52 inch in diameter. Their use is unknown.

Wood Chips and Other Scraps Recovered and Studied: 5218 (Plate 29,

No. 7).

These are the waste products of hewing and adzing: bark, charred

wood, twigs, and miscellaneous scraps.

Wooden Blocks Recovered and Studied: 4 (Plate 29, No. 15).

These are small and may have been waste material.

Wooden Handles Recovered and Studied: 1 (Plate 29, No. 3).

This handle is made of one piece of wood. The center has been hol-

lowed out to accomodate a metal part. The hole fits the bullet-mold

reamer and a sickle.

Wooden Railings and Bird Shot Recovered and Studied: 1.

Four swan shot can be seen in this section of wood, which is 4.5

feet long and about 3 inehes by 3 inehes square in cross-seetion.

Wooden Shelves Recovered and Studied: 1.

This board is 5 feet, 7 inches long, 8 inehes wide, and 0.88 inch

thick, with a groove near the back to hold plates. The leading edge

is decorated with two parallel grooves, forming three lips. The back

edge is irregular, leading us to believe it was mounted against a log

wall. Seven circular charred areas on the bottom of the shelf are prob-

ably candle burns.

Wooden Shingles Recovered and Studied: 2 (Plate 28, No. 8).

These are both fragmentary, and their original size cannot be deter-

mined.

Wooden Stoppers Recovered and Studied: 5.

Three of these were probably bungs in the sides or ends of barrels

(Plate 28, No. 4; Plate 29, No’s. 2, 16). One was designed for a

glass bottle. It has a very narrow section to fit into the neck, and a

wide disc-like top to rest on the lip of the neck ( Plate 28, No. 6 )

.
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Plate 66. English white salt-glazed stoneware (No’s. 1-12), and rhenish gray stone-

ware (No, 13). No’s. 1 , 2 , and 3 , molded rims of plates; 4 , molded teapot; 5 , 6 ,

and 7 , enamel overglaze decorated; 8 , cup; 9 , plate; 10 , chamber pot; 11 , uniden-

tified; 12 , bowl; 13 , seltzer-water bottle (German).
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The other stopper has two puncture holes in the top, perhaps from

a staple used to secure a cord. This stopper is of the proper size to

fit the tin canteen neck ( Plate 71 )

.

Worked Wood Items Recovered and Studied: 64.

These items were all worked; sawed, for instance, or whittled (Plate

29). One flat section is oval. Another is disc-shaped. One fragment

is threaded (Plate 28, No. 3), with the grooves 0.32 inch wide at the

surface, and 0.2 inch deep. Another must have been shaped on a

lathe (Plate 28, No. 10). Two sections of wood contain nails.

Ceramics and glass.

BROWN SALT-GLAZE STONEWARE ITEMS RECOVERED AND STUDIED: 13 (PLATE 70
,

NO. 5 )

These could be fragments of Bellarmine ware (characteristically

marked with the head of a bearded man), but as this ware was not

manufactured after 1699, and as none of our fragments shows the

bearded-man mark, it is more likely that the samples are American-

made brown salt-glaze ware made after 1735.

CLOUDED WARE ITEMS RECOVERED AND STUDIED: 3 ( PLATE 70
,
NO. 4 )

We have a teapot-lid section (circa 1755) of this cream-colored

earthenware.

CREAMWARE ITEMS RECOVERED AND STUDIED: 8

These plain fragments are all part of one cup found in the magazine

stairwell, probably brought in late in the fort’s occupation.

DELFTWARE ITEMS RECOVERED AND STUDIED: 1338 ( PLATES 68
,
69 )

This soft-paste ware has a light, buff-colored body and a glaze of

light blue with dark blue designs. Many pieces are also decorated in

bright colors called the “Thomas Fazackerley” design, available main-

ly from Bristol and Liverpool ( circa 1760).

Other designs include the purple sponge-decorated pieces colored

by manganese.

The fragments include a partially restored drug pot, circa 1750, a

small ointment jar, a bowl with a nine-inch diameter, and a fireplace

tile.

JACKFIELD TYPE WARE ITEMS RECOVERED AND STUDIED: 8 ( PLATE 70
,
NO. 8)

This glossy black earthenware probably saw little use at the fort.

pineapple ware items RECOVERED AND STUDIED: 33 ( PLATE 70
,
NO. 1 )

These pieces are decorated in bright orange and green. Several bowl

rims and one crabstock handle were found. This type of ware was made
by Whieldon Wedgwood from 1760 to 1775.
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CHINESE PORCELAIN ITEMS RECOVERED AND STUDIED: 582

Recognizable fragments include cups, saucers, and large bowls. In

distinguishing the Chinese porcelain from the English porcelain, two

variations were observed. The fractured edges of the Chinese frag-

ments have a distinct (thick) surface line compared to the very slight

(thin) surface line on the English fragments. The blue color is not

quite as dark in the Chinese fragments as in the English.

Partially restored items include a saucer (Plate 67, No. 13) that

has a nearly colorless design within the surface and a frosted pattern

on the surface. The frosted pattern is probably all that remains of a

brightly colored pattern whose constituents reacted with chemicals in

the soil and disappeared. Found in Feature No. 20, the privy, condi-

tions were probably highly acid.

Most fragments are very pale blue with dark-blue designs. This is

frequently referred to as “blue on white.” Overglaze designs on other

pieces show the use of gold and red enamel on many fragments. Some
have a brown line at the rim.

A punchbowl fragment and a large bowl fragment decorated with

a dragon were also found.

ENGLISH PORCELAIN ITEMS RECOVERED AND STUDIED : 54

Recognizable pieces are limited to cup and saucer fragments. A
restored cup (Plate 67, No. 3) was made in Liverpool about 1760,

and a saucer (Plate 67, No. 1) is probably Worcester porcelain. All

pieces are very light blue with dark blue designs.

REDWARE ITEMS RECOVERED AND STUDIED : 243

A coarse earthenware made over a long period of time and therefore

not reliable for dating sites, redware saw only moderate use at Fort

Ligonier.

Some fragments are glazed on both sides, some on the inside only.

The glaze on some pieces gives color variations of orange, brown, and

black.

Plate 67. Porcelain. No. 1, English saucer with underglaze blue decorations; 2, 5,

6, and 7, Chinese polychrome with underglaze blue decorations and overglaze red

and gold decorations; 3, English cup with underglaze blue decorations; 4, 8, 9, 10,

11, and 12, Chinese, with underglaze blue decorations; 13, Chinese saucer with

colorless underglaze decorations and overglaze designs removed by soil conditions.
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SCRATCH-BLUE, WHITE SALT-GLAZED STONEWARE ITEMS RECOVERED AND STUDIED:

282 (plate 65 )

These are mostly fragments of cups and saucers, but teapot frag-

ments were also found, as was a complete teapot lid with a “wheat

pattern.” The pattern on this white, salt-glazed stoneware was pro-

duced by rubbing powdered cobalt into the incised lines before firing.

In conversation and correspondence with Ivor Noel Hume it was

learned the ratio of scratch-blue white salt-glazed stoneware to plain-

white salt-glazed stoneware is considerably higher at Fort Ligonier

than at Williamsburg. Noel Hume qualified this remark by stating,

“The range of it is largely confined to the third quarter of the eight-

eenth century with the result that a site beginning in circa 1750 will be

liable to yield a higher percentage than one that has been inhabited

since 1720.”

Other sites in Western Pennsylvania that have yielded salt-glazed

stonewares are the Great Crossings (1753-1775?) on the Washington

Braddock Road, and the Indian encampment at Fort Ligonier current-

ly under excavation.

LOCATIONS OF WHITE SALT-GLAZE STONEWARE FINDS

Fort Ligonier Fort Ligonier Great

Inner fort

and

stream bed

Indian

encampment
Crossing;

Scratch-blue 282 40 143

Plain white 458 290 61

Molded decorations 32 90 4

Enamel overglaze 21 5 17

SLIPWARE ITEMS RECOVERED AND STUDIED: 17

Three sections of a rim (Plate 70, No. 9) appear to be part of a bowl,

made of a yellow earthenware known as “Jailbowl.” This item was

probably made in eastern Pennsylvania.

Fourteen fragments including rim and handle parts appear to be

from a posset cup (Plate 70, No. 7). The glazed brown body is decorat-

ed at the rim with alternating yellow dots and parallel black bars. The
body has zigzag lines and a design resembling quotation marks. It may
be of English make.

GERMAN STONEWARE ITEMS RECOVERED AND STUDIED: 41

This ware is gray. The inside reveals the potter’s spinning, and the
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Plate 68, Delftware. No’s. 1 , 2, 3, and 8 are light blue with dark-blue decorations;

4 and 5, Fazackerley design; 6, sponge-decorated; 7, tile with blue decorations on

a near-white background.
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Plate 69. No. 1, light-blue delft ointment jar; 2, delft drug pot light blue with

dark-blue deeorations.

outside has a salt glaze. Our fragments include a partially restored

Rhenish seltzer-water bottle (Plate 66, No. 13) and one fragment of

Rhenish Westerwald ware which could be from a tankard. Some of

our fragments may be of a similar ware made in Philadelphia.

tortoise-shell ware items recovered and studied: 37 (plate 70, no. 6)

Five authorities have looked at these brown-and-cream-colored frag-

ments. Three believe all to be Wheildon Tortoise-shell ware and two

believe the quality of most fragments to be superior to Wheildon Tor-

toise-shell ware.

The questioned fragments are probably from a tea pot.

white salt-glaze stoneware items, plain, recovered and studied: 458

( PLATE 66

)

The term “salt-glaze” refers to the glaze obtained by throwing salt

into the furnace to give the ware its rough “orange-peel” surface.
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Plate 70. No. 1, Pineapple ware; 2 and 3, earthenware (red); 4, Clouded ware;

5, Bellarmine ware(?); 6, Tortoiseshell ware; 7, slip-decorated posset cup

—

English(?); 8, Jackfield-type ware; 9. Pennsylvania earthenware ( “jailbowl” )

.
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Plate 71. Canteens and reproductions. The reproduction on the right is Type 1 and

is 7.6 inches high, including the neck. The reproduction on the left is Type 2 and

is 8.4 inches high, including the neck.

The finds include fragments of teapots, small bowls, plates, cups,

saucers, and a chamber pot.

WHITE SALT-GLAZE ITEMS WITH PATTERNS RECOVERED AND STUDIED: 32 ( PLATE

66 )

The “patterns” refer to molded decorations which have been describ-

ed as follows: dot, diaper, and basket; dot and open weave; and bead

and reel.

WHITE salt-glaze STONEWARE ITEMS WITH OVERGLAZE DECORATING
RECOVERED AND STUDIED: 21 ( PLATE 66)

These enameled, floral-decorated pieces were probably in use just

before the fort was abandoned. The type we found was made between

1765 and 1780.



1970 Archaeological Investigation of Fort Ligonier 167

Plate 72. Tin-plated snuff boxes or vanities, and a priming flask with a reproduction.

The priming flask reproduction is 3.8 inches high, including the neck.

clear glass items recovered and studied: 395 (plate 64)

This category includes fragments of a mug with a handle, stoppers

with inverted teardrop designs, a perfume bottle, and a large wineglass

of good quality, circa 1725-1750, with a multiple air-twist stem and

folded foot. Also found were an opaque twist stem; a plain stem, circa

1730; and a “Firing Glass,” which has a heavy stem and solid foot.

This glass was intended for toasts in which the glass was slammed to

the floor. A small bucket-shaped stemware fragment was recovered, as

were several sizes of tumblers. One neck of an apothecary bottle was

found.

A small bowl, completely restored, may be a lamp for use with a

floating wick.

green glass bottles recovered and studied: 1894 (plates 62, 63)

Most of these are dark green to olive green. The rum bottle, the most
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common type in this collection, appears black in reflected light. The
bottom has a bell-shaped basal kick and the body is cylindrical and

only slightly longer than the gradually tapering neck, which has a

tooled string rim. The shoulder is rounded.

Case bottles or gin bottles were fairly common. They have four taper-

ing sides. They are widest at the shoulder, which is nearly flat, and

have a very short neck with a well-tooled string rim. They are olive

green.

The neck and shoulder of a case-type bottle was recovered in Fea-

ture 35. It is bluish-green. The neck is cylindrical, and is neither flared

nor string-rimmed at the lip. As we did not And the base, we do not

know whether this bottle tapers as case bottles do.

Plate 73. Tin-plated cups and reproductions. The cup on the left is 3 inches high.

The cup on the right is 5.1 inches high.
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Plate 74. Tin-plated buckets and reproductions. The reproduction on the left is

9.25 inches high. The reproduction on the right is 7.5 inches high. Measurements
do not include the lugs or bail.

Pyrmont-water bottles, olive green, were represented by two seals

(Plate 63, No. 12). One seal was associated with many fragments and

a bottom with a conical basal kick. Its shoulder appears to be much
wider than the base. This mineral water was bottled in Pyrmont,

Germany (Noel Hume, 1961: 109), was fashionable in England, and

obviously some found its way to the frontier.

One octagonal base of a very dark green bottle, used for blacking or

ink, was found.

One bright-green stopper was found (Plate 63, No. 5). The knob is

rectangular and the body is ground below the shoulder.

Some of the above items were of poor-quality glass and developed a

gold-like finish, which flakes off as the glass di-ies.

Pharmaceutical bottles are of two types. One is a very light green,

cylindrical, with conical basal kicks, angular shoulders, and a short

neck with the lip turned outward parallel with the base.

The other type is octagonal, of a heavier glass, with four flat sides
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Plate 75. Projectile-point types.

and four concave corners. Several necks similar to the necks on cylin-

drical pharmaceutical bottles are believed to be from these octagonal

bottles. The octagonal bottles may be the only American-made glass

found at the fort.

WINDOW GLASS PIECES RECOVERED AND STUDIED: 1863

This glass is light green and thin. Most fragments are very small,

Many flaws in the glass can be observed when it is held to the light, as

with all other green glass we found.

Prehistoric Items.

ATLATL weights recovered and studied: 1 (plate 77, ROW 8)

A bar-type of fine-grain sandstone, this atlatl weight is notched on the

narrow sides. It is 2.6 inches long, 1.8 inches wide, and 0.8 inch thick.

Because this artifact was found in the fireplace outside the north

bastion and was associated with many fort-period items, we believe

this may be a historic-period artifact, which only resembles an atlatl

weight.

CHIPPED stone TOOLS (PREHISTORIC) RECOVERED: 342;

studied: 315 (plates 75, 76, 77)

Using the Upper Ohio Valley Point Type form (which has been

widely distributed among chapters of the Society for Pennsylvania

Archaeology) as a basis for typing the points, these tools were sepa-

rated into 28 types. Fourteen of the 27 types on the form were repre-

sented. Another fourteen types, not shown on the form, were found.
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Plate 76. Projectile points or knives.
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INCHES

Plate 77. Projectile points, scrapers, drills, knives, atlatl weight, and smoking pipe.

Row 1 to Row 4, projectile points or knives; Row 5, notched end-scrapers and

thumbnail scrapers; Row 6, side scrapers; Row 7, drills; Row 8, atlatl weight,

smoking pipe, and knives.
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These are numbered arbitrarily from 28 to 41 on Plate 75. The follow-

ing were recovered:

Four of Type 4, six of Type 5, five of Type 6, thirteen of Type 7, eight of Type
8, seventeen of Type 13, eleven of Type 16, one of Type 17, three of Type 18,

one of Type 20, three of Type 21, six of Type 24, three of Type 26, two of Type
27, two of Type 28, one of Type 29, one of Type 30, two of Type 31, one of Type
32, one of Type 33, one of Type 34, three of Type 35, one of Type 36, one of

Type 37, two of Type 38, one of Type 39, one of Type 40, and six of Type 41.

Basal grinding may be seen on all but one of types 5, 8, 17, 18, and

32, and on all but two of types 13 and 16. Two of type 16 are serrated.

One each of Types 26 and 31 were used as knives, and one of Type 18

has a flat tip and also was used as a knife. Two of Type 35 have op-

posite beveled edges. Basal thinning was recorded on five of Type 8,

one of Type 21, and one of Type 41. Another specimen of Type 21 with

the base missing has parallel flaking, grinding on the sides near the

base, and fluting on one side. Reworked, the fluting has been partially

removed (Plate 76, Row 2, fifth from left). Very suggestive of the late

Paleo India period, it is bluish-gray-and-brown flint.

In addition to the projectile points, we found 67 side scrapers, 20

flake scrapers, 3 notched end scrapers, 2 stemmed end scrapers, 6

thumbnail scrapers, 11 knives, 1 straight drill, 2 expanded-base drills,

6 drill tips, 1 graver(?), 1 spent core, 4 blanks, 3 worked items, and

58 tips.

Most stone used to make these artifacts is local and probably from

the nearby Loyalhanna Creek. Onondaga chert appears in pebble form

and probably tumbled down the Allegheny River after an assist from

the Wisconsin glacier. A tip and scraper of quartzite indicate influence

from the southeast. A few points show influence from Indians of the

Susquehanna drainage area, and the general picture suggests several

occupations beginning with the late Paleo Indian period and ending

with the Archaic Transitional. Triangular points and ceramics were not

found.

gorgets recovered and studied; 2

Both are small fragments and may be whetstones.

hematite pieces recovered and studied: 4

All were worked. One fragment comes to a point.

SMOKING PIPES RECOVERED AND STUDIED: 1 ( PLATE 77, ROW 8)

Made of fine-grain sandstone, the bowl has a front engraved with an

effigy of a lizard, with the head missing. The pipe bowl is 2.8 inches

high and 1.24 inches by 1.64 inches wide.

This pipe was associated with a heavy concentration of fort items.
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and a small fragment of the same pipe, found 10 feet away, also was

associated with fort-period items. The break was considerably more

recent than other fractures on the pipe.

This kind of pipe has been generally associated with the late Pre-

historic of Western Pennsylvania (Dragoo, 1963). It may have been

found elsewhere by a soldier, brought to Ligonier, possibly smoked

until broken, and then discarded. It is unlikely that it is part of the

Archaic complex of the site, and there is nothing to indicate a Wood-
land occupation of the site.

PITTED STONES, HAMMER STONES, AND COMBINATIONS

RECOVERED: 275; STUDIED 219

Most of these have two pits, one on the top and one on the bottom.

Made of sandstone, all but a few are water-rounded. Others have from

one to 39 pits, with as many as five pitted surfaces. Many pitted stones

were used as hammer stones. A few stones were hammer stones only.

Many pitted stones are fragmentary. Some pits are distinct, while

others show only slight use. Since none was worn through, we assume

the stones were discarded after the pits deepened.

Many more water-rounded sandstones were found, showing no use

at all. Perhaps these were kept on hand as a reserve supply.

QUARTZ CRYSTALS RECOVERED AND STUDIED; 1

The specimen was found in the fill of the converted powder maga-

zine. Quartz crystals are not common to the area.

SANDSTONE BALLS RECOVERED AND STUDIED: 1

This could be a natural formation but it was found in an area con-

taining a concentration of pre-fort artifacts.

STEATITE PIECES RECOVERED AND STUDIED: 1

This bowl fragment was found in the stream bed. It includes a lug.

The bowl section is 0.28 inch to 0.36 inch thick. The lug is about

0.56 inch thick.

STONE CHIPS recovered: 3741

These are waste products of the manufacture of projectile points

and other items.

Conclusions

The project was considered successful because we located the inner

fort and many of the buildings exactly. Valuable information was ob-

tained, enabling the architect to reconstruct the fort more accurately.

Time did not permit us to search thoroughly for the outer retrench-
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merits or houses outside the inner fort, and the location of the fort

cemetery is unknown. A second Fort Ligonier (initially called Fort

Preservation), built in 1777 about 600 yards (Williams, 1961) from

the original fort, has not been investigated. Large areas remain unex-

plored and we hope to make many informative discoveries in future

years. Excavations are continuing, and recent discoveries include the

John Bridges Tavern site and the Indian encampment site. We shall

continue to study the artifacts, and special exhibits will be available

to students and scholars.

Several factors give the Fort Ligonier Museum perhaps the most

informative collection of artifacts from this phase of history. The fort

was occupied for a relatively short time (eight years), and was occu-

pied by personnel of one nationality only (the British). Because of

these two factors, artifacts can be accurately dated within limits of a

short span of years, and their provenience definitely established. These

identifications therefore serve as benchmarks in comparing artifacts

from other excavations of the Colonial period. Fort Ligonier is also

unusual in being one of the few major excavations of a fort whose

site was accessible only by land. This resulted in an accumulation of

land-transportation items from this historical period that is probably

unequaled.
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Appendix

ANIMAL REMAINS FROM ARCHAEOLOGICAL
EXCAVATIONS AT FORT LIGONIER

John E. Guilday

Associate Curator, Vertebrate Fossils

Carnegie Museum

1 wish to express particular appreciation to John Guilday for the follow-

ing informative report on animal remains found in the archaeological

excavations at Fort Ligonier. His study brings to light many facts about

the forfs commissary operations that could not have been learned from

documents alone.

Jacob L. Grimm, Curator

Fort Ligonier Memorial Foundation

Fort Ligonier was a British army relay station between Carlisle and

Pittsburgh during the French and Indian War. It was garrisoned between

1758 and 1766 and played a prominent role in the Forbes campaign which

resulted in the founding of Pittsburgh, and in Pontiac’s War during which

it was briefly besieged.

I wish to thank Jacob L. Grimm, Curator, Fort Ligonier Memorial

Foundation, for allowing me to study the collection of items found

during archaeological excavations that preceded restoration of the Fort.

Research was conducted under a grant from the Fort Ligonier Memorial

Foundation.

Historical Introduction

Problems of supply have preoccupied the minds of military field

commanders in all wars. The vulnerability of supply lines to gueriilla

attack or flanking maneuvers has always dictated caution in the advance.

This was particularly true of the Forbes campaign, conducted as it was
in unfamiliar mountainous terrain that was densely forested, roadless,

removed from river transport, and subject to harassment by the Indian

allies of the French for the full 100 miles from Bedford (Rays Town)
to Pittsburgh (Fort Duquesne). Overland transport was confined to

wagons and pack horses. The greatest detriment to horse transport,

especially in forested regions, was the scarcity of forage. Hay was as big

an item to a horse-drawn army as gasoline to a modem military force.

177
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Writing from Carlisle, Bouquet informs Forbes at the onset of the

campaign
(
June 3, 1758 )

:

I have spoken for all the meadows in this vicinity. . . . Some will be reserved

for making hay. The rest is more than enough for the Light Horse, cattle, and

all that may go through here.

Forbes, with the campaign underway, instructs Bouquet, now at Rays

Town, (Carlisle, August 2, 1758):

As you have Scythes and Sickles might not you cause make Hay all arround you

& along the new road as they proceed.

Grasslands were one of the major attractions at Loyal Haning (Ligonier)

in the eyes of men dependent upon horse supply. (G. Armsti'ong to

Bouquet, Kicknepaulins, July 27, 1758)

:

. . . Loyalhaning a very pretty place, well waterd, & Grass in Abundance . .
.”

Bouquet complains to Forbes from Rays Town (August 8, 1758):

... In six weeks a frost may destroy the grass on which our cattle feed, and

if we have no [salt] pork on what shall we live?

The main food staples of the British Army in this era before the inven-

tion of canning and refrigeration were salt pork and flom*. Salt pork, the

solid meat of the hog barreled in brine, was prepared in the field by a

preliminary soaking to remove excess salt. It could, on occasion, get

monotonous. The advance detachment cutting road from Rays Town to

Loyal Haning lamented ( Stephen to Bouquet, Edmund’s Swamp, August

12, 1758):

. . . There is not a Dear in this neighbourhood, & the Salt pork, has very near

dryd up your Spring, at this Eneampment.

Roadwork was fatiguing, and Stephens asks Bouquet for

. . . three or four Cross Cut saws to Seperate the numberless, damnd, petryfyd

old Logs hard as Iron, & Breaks our Axes to pieees.

He prefaces this, wistfully we may assume, with

. . . There is nothing would have a greater Effeet upon these Rocks, than the

Essence of Fat Beef gradually mixt with a Puncheon of Rum, This would add

weight to every stroke given them.

The simple expedient of driving cattle, sheep, and hogs with the army

and slaughtering them as occasion demanded, solved both the problem

of transport and preservation. But the scarcity of forage, the need of a

guard of sizeable proportions, and the difficulty of procuring suitable

animals all added to the problem of livestock accompanying the army.

Large movements of livestock, however, did accompany the armies of

that era both in the field and in permanent army garrisons. Advance

scouting of French-held Fort Duquesne by the British indicated (Bouquet

to Forbes, Rays Town, August 20, 1758):

. . . many cattle and many sheep at Fort Duquesne.
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It would not have been practical to over-winter livestock in this forested

area where hay and forage were scarce and winters were long and hard.

Colonel Bouquet suggested a plan that, because of rapid military devel-

opments, was never carried out. Bouquet to Forbes, Raystown Camp,

August 18, 1758:

I thought that one of the easiest and least expensive 'ways of feeding the army

in the fall and during the -winter would be to send a thousand head of cattle to

the other side of the mountains next month, besides the usual provisions, and to

smoke the meat in large chambers constructed for that purpose.

Hunting, altlrough practiced by individual soldiers, furnished no appre-

ciable amount of food. It provided an occasional supplement and,

doubtless, sport. Individual messes sent out their own hunters, and were

allowed to consume all they could shoot, in such permanent garrisons as

Rays Town (Bouquet’s Orderly Book, Rays Town, June 29, 1758):

The Hunters to parade every evening at Retreat Beating before the Virginia

Regiment, and the Feild officer of the Day is to order what number he thinks

Proper to hunt next morning, they are to keep all they Kill to themselves.

Hides were a different matter (from Bouquet’s Orderly Book, July 3,

1758):

All the Bearskins that are Actually or shall be brought into Camp are to, be

Delivered to the Artillery Store as soon as they are dried & stretched, as they are

wanted to make Mockessons for the Men that go on party’s — The Soldiers who
hunt shall receive from Leiut. Lyon 5/. for Large Buckskin, & 4/. for a small one

or a Doe Skin. . .
.”

The same order forbade sutlers from buying deerskins. But since the

list of delicacies carried by the sutlers accompanying the Forbes expedi-

tion included such things as Madeira wine, rum, eordials, sugar, soap,

tamarinds, candles, cheese, ehocolate, stationery, tobacco, vinegar, mus-

tard, salad oil, smoked beef, coats, blankets, and whiskey, we can surmise

that there must have been considerable incentive to hunt at long-

established Rays Town.

At the advance post at Loyal Haning hunting was officially forbidden

as too dangerous ( Bouquet to Burd, August 23, 1758 )

:

Suffer (in the beginning chieffly) no hunters ... to prevent their being taken.

No gun to be fired.

Such orders were not always obeyed, however. Bouquet informs Forbes

from Loyal Haning on September 11, 1758 of two parties of soldiers who
had gone hunting against orders and were attacked by Indians.

All this has implieations in archaeological interpretation. We might

expect to find in the cultural debris at Fort Ligonier bones of both

wild and domestic mammals in rather large quantities. Bouquet esti-

mated the average live weight of the cattle at Ligonier at 300 pounds
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per head, and set the daily ration to include 1 pound of flour and 1

pound of beef ( or its equivalent in salt pork ) . One cow would provide

the daily ration for perhaps 100 men; one sheep for perhaps 20. Mercer

to Bouquet at Loyal Haning, September 14, 1758 records:

14 waggons with Pork & 80 Packhorses wt Flour . . . sett off yesterday [for Loyal

Haning] . . . Tomorrow 100 Packhorses . . . will proceed with a further supply —
together with 100 Bullocks [c. 10,000 lbs. dressed] & 200 Sheep [c. 4,000 lbs.

dressed].

Halkett to Bouquet (December 29, 1758) mentions 50,000 pounds (live

weight) of hogs “on the road” from Winchester. Clark to St. Clair

( December 15, 1758 )

:

. . . They are to be drove to and slaughter’d at such places as the General or

Commanding officer directs.

Live cattle, sheep, and hogs driven with the army and slaughtered

at intervals were of major importance in provisioning such posts as

Fort Ligonier. Accordingly, bones of these three species formed the

largest percentage of the excavated bone refuse. Local hunting ( orders

notwithstanding) would appear to have been commonly practiced at

the fort. The minimum number of deer recovered from the excavations

was 16, as against only 6 for hog. A variety of wild birds and mammals
( see faunal list

)
also went into the military stewpot.

Animal Remains

Archaeological excavations produced 40,537 bones or fragments of

bones. Preservation of the bone material recovered from the hilltop site

of the Fort itself was generally good. Bone from the stream-bed exca-

vation, although less fragmentary, was not as well preserved. Stream-

bed bones were eroded and fragile, dark brown in color and often many
were covered with a bright-blue, powdery (upon drying) patina of

vivienite [ferrous phosphate anhydrate: Fe3 (P04)2 8H 2O].

Bone was recovered from the following areas of the site (Plate 78):

1. Stream bed ( site of present administration building; not shown in plate).

2. Refuse area near the South Bastion.

3. The two ash pits in the powder magazine.

4. The remaining bone in the powder magazine.

5. The fire pit near the North Bastion.

6. The area near the Bedford Gate.

7. The area near the Spring Gate.

8. All remaining bone ( miscellaneous locations )

.

CATTLE (Bos taurus)

Over one-half of the identified bones and most of the 37,000 uniden-

tified bone fragments were cattle remains.
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FAUNAL LIST, REFUSE BONE, FORT LIGONIER

Total sample; 40,569

Identified: 4,783

Unidentified; 35,786 (all large mammal, probably cattle)

Species Fragments Individuals 1 2

Static

3

ns

4 5 6 7 8

Mammalia Mammals 4,497 108

Bos taurus cow 2,730 24 560 1065 14 240 80 124 43 553

Ovis aries sheep 1,040 28 38 510 14 71 31 41 12 281

Sus scrofa swine 202 6 15 64 1 32 5 19 10 51

Equus caballus horse 75 + 1 74 + - - 1 - - - -

Odocoileus virginianus deer 150 16 45 24 - 25 24 10 - 47

Ursus americanus bear 78 2 8 30 - 10 - 4 - 19

Procyon lotor raccoon 10 3 - 8 - - - - - 2

Urocyon cinereoargenteus gray fox 2 1 - 1

Lynx cf. rufus bobcat 3 1 - 2 - - - - - 1

Felis domesticus house cat 1 1 1

Castor canadensis beaver 3 2 - 3

Marmola monax woodchuck 2 1 - - - 2 - - - -

Sciunis carolinensis gray squirrel 33 5 1 5 6 - 5 15 1 -

Sylvilagus, species? rabbit 3 1 - 2 - 1 - - - -

Rattus norvegicus Norway rat skeleton 1 - - - 1 - - - -

Aves Birds 157 12

Meleagris gallopavo turkey 72 3 4 36 - 3 2 4 - 23

Callus domesticus chicken 27 3 - 8 - 3 - - 1 15

Ectopistes migratorius passenger pigeon 6 2 11

Anas, species? mallard or black duck 1 1

Anas, species? domestic duck 1 1

- 19 4 3 4 7 - 21

Unidentified ducks 4 ?

Bonasa umbellus ruffed grouse 1 1

Corvus crow 1 1

Unidentified bird 44 /

Reptilia Reptiles 24 4

Terrapene Carolina box turtle 2 1 - 1 - - - - - 1

Chelydra serpentina snapping turtle 4 1 - 4

Crotalus horridus rattlesnake 15 1 - - 1 - - - - -

Matrix, species? water snake 17 1 - - 17 - - - - -

Ancistrodon mokosen copperhead 3 1

Pisces Fish 105 2

Aplodinotus grunniens drumfish

Catostomidae sucker

5

100

1

1

5

100



182 Annals of Carnegie Museum VoL. 42

Plate 78. Plan of areas excavated at Fort Ligonier, 1960-1964. Numbered shaded

areas are discussed in the text.

At least three of the animals were about 2/2 years of age ( lower fourth

premolar just erupting
)
but the rest were fully adult, many senile with

molars worn flat. They were not, even by the standards of the time,

considered good beef cattle.

Bouquet to Forbes, Rays Town, August 25, 1758:

We have 600 cattle here We received 300 yesterday from Virginia, small,
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lean and as poor as they eould be. I have forbidden Hoops to take a single one

more from that province, and to buy what he will need for salting in Pennsylvania

where there are some in abundance all the time.

Bouquet to Sinclair, Loyal Haning, September 9, 1758:

Some of the Bullocks have weighed 170 w and in the General Computation

Mr. Clarke Supposes them 300 w one wth another

Twenty horn cores were recovered during the excavation, the major-

ity from the stream bed. The largest estimated horn was 15 inches in

length and 10 inches in basal circumference. The smallest was 6 inches

in length by 6 inches in basal circumference. The horn sheaths would

add several more inches to their length. Most of the cores had been

sawed or hacked from the head and presumably discarded.

As much of the animal was consumed as possible. In setting the ration

Colonel Bouquet stated that the head of a bullock would be considered

the equivalent of five pounds of meat, the heart two pounds. Limb
bones were broken up, probably for marrow. Lower jaws always had

the front teeth removed by chopping through the diastema, and had

the ascending rami removed. Carcasses were treated much as they are

today, i.e., split in half with ax or saw. Twenty-six animals were

represented by cranial elements, 24 by limb elements.

SHEEP (Ovis aries)

Hugh Mercer to Bouquet at Loyal Haning), Rays Town, Sept. 14, 1758:

. . . Tomorrow 100 Packhorses . . . will proced with a further supply— [of salt

pork and flour] together with 100 Bullocks & 200 Sheep.

Most of the sheep remains were from adult animals. Some were

extremely old with molar teeth practically worn out. One lamb of

unknown age was represented by a single astragalus.

Axe marks were common on sheep bones and there is little doubt

that they were slaughtered by the British army garrison.

PIG (Sus scrofa)

Clark to St. Clair, Carlisle, Dec. 15, 1758:

Mr. Rutherford from Virginia has engaged to send a Number of hoggs to the

amt. of 50.000 Ik to Rays Town & ca. the one half is now ready to be sent, the

other will soon follow. They are to be drove to and slaughter’d at such places as

the General or Commanding officer directs.

Note that the first mention of live pigs postdates the fall of Fort

Duquesne. Pigs were apparently of secondary importance as a source

of fresh meat. Salt pork, the mainstay of the army, was a different

matter, but left no archaeologically recoverable trace. A minimum of

six animals was recovered. Based upon toothwear, three were 9-12

months of age, the other three much older.
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Cattle, sheep, and pig bones were found at all eight stations of the

exeavation, the only three species of which this was true.

Parmalee (1960) in his discussion of the contemporary British Fort

Loudon on the Tennessee River (1754-1760) points out the almost

complete dependence of that garrison upon cattle, pigs, and chickens

in hostile Cherokee territory.

VIRGINIA DEER (OclocoUeus vivginiatius)

Though officially frowned upon during at least some periods of the

occupation, hunting was carried on at the fort. Deer was the third

commonest animal in the bone refuse, and the presence of bear, rac-

coon, beaver, bobcat, and turkey— all local game species—strengthens

the hunting assumption.

TABLE 1.

Minimum number of animals based upon skeletal elements recovered in

cultural debris, Fort Ligonier.

Species Skull Forequarter Hindquarter

Cow 26 25 21
Sheep 28 13 22
Pig 6 — —
Deer 6 7 16

Note (Table 1) that portions of the carcass —-head, forequarters.

hindquarters (as represented by mandibles, humeri and astraguli) —
are in essential balance in the case of cow and sheep, but that hind-

quarter elements of the deer were over twice as common as forequarter

elements or skull parts. This strongly suggests that, in many cases at

least, deer were killed and dressed at some distance from the fort and

only the hindquarters brought in. There appears to have been no

contemporary mention of venison in the military commissary stores

or of local trade with the Indians. Quite to the contrary, the Ligonier

garrison is known to have suffered casualties from the Indians during

hunting forays (Bouquet to Forbes, Loyal Haning, Sept. 11, 1758).

Remains of one fawn, and antlers of at least seven bucks were

recovered. Antlers were crudely chopped from skulls in most cases.

NORWAY RAT (Rattus Tiorvegicus)

This skeleton was found in the powder magazine excavation (Sta-

tion No. 4) and undoubtedly postdates the military occupation. A
stable occupied that area in the late 1800’s (J. Grimm, letter). The rat

probably died in its burrow.

The specific identification, based upon dental pattern, is important
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in this case. The closely related blaek rat (Rattus rattus) had been

present in the Western Hemisphere since early colonial times and

plagued the army in 1758. “.
. . the Rats are very prejudicial to us here

also, yet not so bad as at Fort Loudon [Pennsylvania]. (Armstrong to

Bouquet, Carlisle, June 17, 1758). The Norway Rat, a more aggressive

animal, introdueed into the New World during the Ameriean Revolu-

tion, has displaeed the blaek rat over much of Pennsylvania.

HORSE (Equus caballtis)

The approximately 74 horse bones recovered from Station 1 were

part of one skeleton. The animal was a lightly built, medium-sized,

light draft or riding animal. Its height at the shoulder ( estimated from

metacarpel length of 225 mm.) was 14 hands. Its age, based upon

toothwear, was in excess of 2 years. Unlike the associated cattle the

animal had not been butehered.

Remains of a second animal are suggested by one terminal phalanx

from Station 4.

BIRDS

Birds appear to have been quite ineidental. Domestic chickens and

ducks were present in small numbers. The turkey, grouse, wild duck,

and passenger pigeon were undoubtedly shot as food.

REPTILES AND FISH

The turtles and snakes may have been brought in as curiosities a

“Hey-you-guys, look-what-I-found” type of thing.

The drumfish, undoubtedly from Loyalhanna Creek, may have been

eaten, but the one sucker was no more than 6""8" in length, little larger

than a minnow.

Meighen et al. (1958, p. 6) states, “Attempts have been made (Cook,

1946 ) )
to correlate midden deposit, population density, and food con-

sumption from information derived from quantitative analysis. Although

speculative in part, results so far obtained indicate that with further

refinement this technique may prove of considerable value.”

Fort Ligonier was garrisoned continuously from Sept. 3, 1758 until

the spring of 1766, approximately 2,364 days. The size of the garrison

varied from as many as 4,000 men for a brief time during the Forbes

campaign to a minimum of eight. In January of 1759 only 86 men were

on duty, though a great many were in the hospital. In February of that

year there was a garrison of 242; in March, 180; and in May, 379.
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About 55 men overwintered in 1764 and from then until 1766 the

garrison numbered 18-20 soldiers ( Stotz, 1954 )

.

Placing estimates of usable meat at 100 pounds per cow, 20 pounds

per sheep, 75 pounds per deer, and 100 pounds per bear, the amount

of meat represented by the minimum number of animals recovered

archaeologically is about 4,000 pounds. At standard field ration of one

pound of meat per man per day, 4,000 pounds would have sustained

only two men for the length of time of the known occupancy, or the

enthe garrison at full strength for just one day!

Calculations such as these are patently ridiculous. The major portion

of the meat ration ( salt pork
)

left no archaeological trace, troops were

not on full rations at all times, the sample recovered is but a portion of

the full archaeological sample at the site, and the facilities for garbage

disposal in the creek, where it would be lost to the archaeologist, were

excellent. Any attempt to assess length or intensity of occupation from

this sample alone would have been futile. Such estimates based upon

food remains recovered archaeologically from Indian village sites have

been attempted in the past. A certain minimum figure is arrived at but

no matter how ingenious the calculations, the results may be as ridic-

ulously wide of the mark as were the estimates of the Fort Ligonier

occupation based upon food remains alone.

Qualitatively, however, a fair idea of the relative importance of the

various meat animals in the military diet and the relative importance

of hunting can be derived from the collection.
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