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roéT WAﬁD, by 1its location and COLIANDING site i{s one of MOST
MPORTANT of the defenses of ALTXANDRIA, and, indeed, after its
reconstruction, one of the largest of the forts constituting the
defenses of Washington....In 1%s originel form'it wes typical of
the most hasty constructions of the period in which it was built;
as modified and enlarged, it is equaliy'EYpical of our lates?t
methods of constructidn. On these accounts 1% is deemed vOTthy

of more perticular description. (Barnard, Report on Defenses

(1871), pp. 37-38)




{ - INTRODUCTION

Throughout this report various features of the fort are referred
to by their technical names. Appendix 1 explains and {llustrates

‘these.

Project History:

: Fort Ward Park has an area of nearly twenty-five aores at the
time of this writing. The City of Alexandria first began purchasing
this property in the fall of 1954. r. Eugene Barnwell, the Acting
- City Managzer received expert advice concerning excavation here from
Drs. John Corbett and B. 3ruce Povell of the National Park Service,
arter they visited the site in the fall of 1960 and contacted the
writer about the work in Februnry, 1961, In April the City Council
aprroved making the investigation, which was covered under an agree-
ment signed June 8, 1961. After a week spent in establishing an
office and other prelininaries, field operations began on June 1l2.
Exploratory dicging was completed on July 10. Refilling the main
trench and rebuilding one section across the parapet and ditch re-
quired two additional veeks of work end was finished on July 27.

The permanent members of laboring crew were rlelvin Gray, JTe.,
an¢ David G. Madison. Part time work was done by John Estey, Joseph
“loraski, David Resmussen, and 'r. Lester Fraley of ¥noxville,
Maryland, and Harpers Ferry, Vest Virginia. Several machines vwere
rented to perform special tasks. A number of tedious jobs during
reconstruction vere done by i'iss Joenne McNeill, often with help
from Frank Fishburne, II. Both Mr. '7illiem D. Hershey, Business
Manager, end Mr. Herbert Mark, Architect, vere called on to do many
tasks besides the already time-consuning work of their specialities.
I must reserve my most special tranks for lir. John E. Littleton, ny
Field Assistant. He worked hard for lonz hours, held much responsi-
bility, and vwas always willing to do cheerfully what was asked of
him. A large part of the restoration of one ¢cross section was done

- under his direction.




Léite pDescriztion:

: Topography:l Other than clearing, I know of 1ittle cultural
disturbance on this site before the Civil War, except fa Braddock
Red, whioh still followed approximately the course laid out in 1733
" and 1754. The area occupied later by the fort was the top of a
gentle hill. Small ravines ran N7, N, and ENE, while the ground

" sloped avay more gradually elsewhere. The altitude at the top of
this hill was probably a 1ittle more than 280 ft. above sea level.
¥ithin two hundred yards the bottom of the deepest ravine vwas over
30 ft. lower, giving an average £all of one foot in twenty. Toward
the 8 and on other gradual slopes, the fall was only about one foot

in forty.

The fort was built to take advantage of this naturel relief and
{mprove upon 1it. Tt ran along the N-S crest, facing 7. The earth-
walls were raised about 10 ft. above the natural surface, and the
earth cover over the protected magazines and rooms Was even higher.
The maximum height of any peart of the fort was probably about 295 £t.2
Most of the ecrest of the parapet was about 290 ft. above sea level,
and the interior floor of the fort had the altitude of the ariginal
hill crest, about 282 ft. The floor of the Northwest Bastion was
about 3 ft. higher than that of the rest of the fort. The ditch a-
round the fort extended about 7 ft. below the orizinal ground surface.

1 The following historical sources were used in compiling this
description: _ :

Bvt. Maj. General J. G. Barnard, Colonel, Corps of ZEngineers,
United States Army, Report on the Defenses of “ashington
(7ashington, D.C.; Government Printi Orfice, 1671). (Hereafter -
cited as Barncrd, Report on Defensesn%187l), p. 4 and plates 1 & 4.

Kaps and Plans, National Archives, Historic Draviings 170-128
and-139, (undated, 1863-647?)

The modern sources were as follows:

A set of excellent topographic survey sheets end finished ocon-
tour maps of Fort Ward Park and surroundino territory made in
August-ovenber, 1960, by L. A. Brown and W. O, McIntosh of the
Department of Public Torks, City of Alexandria. Tne reference
number of these sheets is L3-582 A (2 sheets and supvlementary
survey of Rifle Trench, July, 1961.). '

I also used a Fairchild Aeriel Surveys, Inc. Stereoscopic Pair
of Photographs (los. 8849-11-15 and 17, taken lMarch 20, 1951), end
Aero Service Corparation aerial photogreph, (No., 1014-2-146, talken
March 27, 1960). - '

2 Barnard, Report on Defenses (1871) gives a terreplein altitude
of 300 ft. and Historic Draving 170-136 gives a maximum altitude
of 314 ft. for the crests of the bomb-proofs. These two figures
6an be correlzted, but are from 10 to 15 ft. hicher than modern
meesurements of features which have not changed appreclably. Ap-

parently the measurement of elevations here during the Civil "ar
was off by this anount. : 1




(

{ Yhen excavation started in 1961 the topography had changed very

~1ittle. Two parallel N-S roads, averaging 125 £t, and 200 ft. W of
the fort, had been graded in the late 1920's or early 1930's, when it
was proposed to subdivide the site. They made two steps in the hill ¢
slope and had partially levelled the S.V. Bastion. Braddock Road had '
originally been blooked or diverted by the S Bastion of Fart Ward, iR
during the enlargement of the fort. This rced had gradually resumed P
its direct line after the fort was abandoned, olimbing over the point ; :
of the bastion, and gradually wearing it down. 7ithin recent years -
this was graded level, which removed the small rise that was left o

from the bastion.

The main outline of the fort and the locations of most features’
within it, even including gun embrasures, were still visible in 1961,
where the ground was not obscured by brush. There were long depres-
sions created by the collepse of the earth covered rooms of the fort. -
More erosion had occurred at the S end than at the N, partly due to
the various road grading near ar across it, partly due to the
naturally lower relief of the land to the S, and probably partly due
to inhobitation of the S end after the Civil War, and the constructlon
of several small residences there.

,“ g,

v

Fnvironment: The climate is best described as Atlantic Coastal
ymid. At present it rains frequemntly during the summer and wvinter
. sercipitation 1s even greater, although not as intense. The relative-
' .y high elevation of Fort Wamd Park exposes 1t to the prevailing ‘
westerly breezes, but the present forest cover prevents these from the
reaching the ground. The =stmosphere under the trees often reaches a
very high moisture content.

The forest cover at present consists of a thick stand of short-
lived scrub pine on the level ground and older dogwood, seassafrass,
black oak, ash and maeple on the steep sides of the ditch and parapet
and inside the fort. There are many types of climbing or crawling
plants - virginia creeper, honeysuckle, berry vines, eand poison oak
or ivy. In some of the more deeply shaded woods the floor is quite
open, with a few ferns, but in open spot s there is a profusion of
weeds snd brush. The largest tree we saw hed fallen from four to
eight years ago, and when we sectionedfit we counted orly forty-two
annual growth rings. Thus it is safe to say thet none of the present
cover (except perhaps a handsome stand of ok at the NV.corner of the
park) is over fifty years old.

_ . ed .

The heavy cover has igé%eé to preserve the ground end prevent
erosion, except where trees have been uprooted. Fhere the branches
and leaves are not so dense that wind c¢annot penetrate, the woods
serves to shade and cool the ground. Therefore, any tninning o
clearing should be done very carefully. Ground oover, bushes, and
trees to be removed Should be cut off at ground level, not pulled out.
~vwis will help preserve the rest of the fort. : :

——
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Soil:3 Since Fort Ward 1s an earthwork defense, the soil
here is even moTe important than at most archaeologloal si tes.
The underlying material of the Potomao mouth coastal plain is
Patapsco Clay or Patuxtent arkose and sand, both deposited as sea
bottom during the early Cretaceous. At the nearly three hundred -
toot elevation of Foxt Vard there nay be Some more recent depos its.
On top of- this parent material there has developed & "Fairfex
silt-loem™, perhaps of an typical variety. This is a fully dev-

eloped Podzolic soil, strongly acid, and well drained, vhich form$
under forest cover, in a moderate, moist climate over a silicate
bed rock (in this case, quartz). A significant feature of Falrfax

soils is a compacted horizon (nearly a fragipan) occuring et the
water line, with a concentration of quartz fragments.

Test pits were dug two hundred yards N and W of the Nor thwest
Bastion, at the beginning of excavation, to establish the soil pro-
file. Both revealed & similar sequence, with the difference that
one was in open f£1el1d of some duration, the other ia wods. A com-
bined profile follows. It is almost perfect Falrfax soil.

0 - 1" A, Surface - Rew humus
1 - 2" A Mottled Clay - Olive Brown 2.5 ¥ 4/3
2 - 5" A, S1lt Loan - Light Olive Brosn 2.5 ¥ 5/4

3 I em indebted to ilr, Clerence Coleman, Soil Scientist for
Fairfax Co., Va., and lMr. Elvin F. Henry, Soil Scientist with
tne Federal Housing Adninistration, for their interest and help
in identifying the solls at Fort Ward.

The general information in this section is derived from the
following sources:

Bureau of Reclamation, Farth :tanual (Washington, 7.C.; U. S.
G. P. 0., 1960) 751 pp., PDs 192-194. .

i, %. Cornwall, Soils for the Archeolozist (London; Phoenix

House, Ltd., 1958) 30 pp., po. L0c-112.

Federal FEousing Administration, Fneineering Soil Classifica-
tion for Residential Developnrnts (Fashington, D.C.; Ue Se Go o
0., 1959) 107 ppe, PP. 30-32. :

Color designations are from the 1954 edition of the ifunsell
Soil Color Charts.

The specific Information 1s from 3oils of Fairfax County,
prepared by the Agronony Department of Virginia Polyteohnic
Institute (Blacksburg, Va., 1952) 15 pp. mimeographed.

" Soils of Fairfex Count¥, ond Ed., prepared by Feirfax County
in dooperation with Virrniae Polytechnic Institute ard. the U. S.
Soil Conservation Service (1958). 1867 pp-. mimeogravhed.

‘Fairfax Series", National Cooperative Zoil Survey (1957 )

2 PP mimeographed.

DR 2 -




5 - 8" 51>811ty Clay Loam - Yellowish Brown 10 ¥R 5/6
8 - 20 B, Plastic Silty Clay Losm - Yellowish Brown 10 Y 5/6

20" ¢  Bs Fragipan, of hard Silty Clay Loem -Yellowish Brown
' 10 YR 5/6 combined with sub-anguler quartz fragments

3 At the fort itself, about 20 ft. higher on the natural slope,
the soil profile was somewhat different. The nriginal profile was
found preserved under the main parapet. This buried soil was as
follows:

(under from 2 ft. to 5 £ft. of military construction fill)
0 -4" Ay Silt Loaem, Light Gray 10 YR 7/2
4 - 14" A, 811t Loam, Brownish Yellow 10 YR 6/5

14 - 30" Bj_p Clay Loam Fragipan, densely compacted with much
quartz. Yellowish Brown 10 YR 5/7

30 - 48" B, Clay Loem, Brownish Yellow 10 YR 6/8

48 - 90" 4 C Loose Sendy Clay Loem - Red - 2.5 YR 4/8 with decayed
quartz rocks -~ Brownish Yellow 10 ¥R 6/8

The red Sandy C layer makes this one of those Fairfax soils
which are like Flioak soils. This C horizon may be a fossil B e#
ern of an earlier soifl. The C drains very well, but the very dense
hardpan above 1t is quite impervious to the movement of wvater,

" The C layer i very unstable and poorly graded, but the Bj.o hardpan
maintains a steep slope easily.

1915 Map of soils of Fairfax County.
Interview 2 July 1961 with iir. Coleman and lir. Henry.

4The geologic information is from: .

Barnard, Revort on Defenses (1871), pp. 1 and 74-76. .
Ceolozic aep of Vi~ginia, prepared by State Conservation_
and Development Commission, Virginia Geologic Survey. (Scale:

1/500,000), (Washington, D. C.; USGZ, 1928 ‘

iy
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1

prief History:®

in two distinct phases. An early fort o
ery defective tracé" was sterted about

1 September 1861, when Cogfederate forces appeared on lunson's Hill,
three miles to the north. Various repairs, minor alterations and
{mprovements were made during the succeedinz two years. By that
time the deficiencies of the early plan and the increased effective-
ness of artillery made a complete reconstruction necessary. In 1864
an enlarged fort was built on the same site usinzg only cections of
the back wall., ~All other features of the older fort were remnoved or
buried. This new fort was built according to improved ‘specifications
~which had been worked out as the war progressed eand was considered

an outstanding example of nilitary engineering in whet was, in 1its
day, the strongest systenm of fortifications in the world.

' %ork continued on the fort until completion of final details
i1n July, 1865. It was one of the forts recommended fa maintaince
after the Civil ¥ar, but in December 1865 the timber in the fort
w~s sold. Presumably the buried rooms, gun platforms, eand revet-
ments were removed soon after this and the earth walls, retained by
wood, bezan to erode. The rest of the fort must have held 1its
shape well,7because {n 1892 it was sti1ll considered to be in "good
condition". The excellent condition of the fort even now speaks

} well for the original construction.

Fort Ward was built
540 yards perimeter, with "v

R

5See the Historical Report by Williem D. Hershey, submitted
together with this archeological report.

6Barnard, Report on Defenses (1871), p. 38.

7 mfap of the District of Columbia...including the present
condition of the Defenses of Yeshington®, prepared by F. L.

Averill (1892).

a—— - o .
Rt TN

e gl § . ..




1T - E{CAVATION AND FINDINGS:

A. Fillipngz Room:

A test trench 5 ft. wide and 60 ft. long was dug across the
Filling Room-depression, at nearly a right angle to the long axis
of the room. It was offset slightly to avoid some large trees
which would have disturbed the stratigraphy. The bias had the ef-
fect of lengthening all measurements. This trench was intended to
duplicate Section I-K on Barnard's plan of Fort Yard. The trench
extended from level terreplein in front of the Filling Room to
terreplein in back of it. One 5 ft. sauare was left unexcavated at
the top of each of the two ridges which represented the front and
back walls of the room.

No artifacts of any significance were found in this trench, nar
any structural features other than those shown in the profile. The
profile, however, revealed the location of the Fillinz Room, and the
construction of the eerth f£1ll which covered 1it,

Square 2 contained the raised ramp of the gun platform for the
Six-Pounder Gun. The line between Sausres 3 and 4 was the low boint
of a depression lelft by a drain which carried water out of the XYorth-
west Bastion, Scuares 4 and 5 exposed the earth fill on the front
side of the Filling Room. The strata of packed earth were from
4 in, to 8 in. thick and were¢ laid on horizontally, although th8
outer face of the wall was rampcd back at an angle of nearly 45%.
T~is wall rises 5 ft. above the terreplein at present. Originally
it was 9 ft. high, at a point 10 ft.-back from the base of the
slope, at the exterior crest. o

Squares 7, 8, 9, and 10 covered the depression of the interlor
of the Fillinz Room. The most significant feature was the mixed
brown £111 in the lower part of the trench. ¥Vhere the original
strata of the fort were undisturbed, es in the front wall of the
Fillinc Room just discussed, the strata were differentiated by
vivid color and trxtural differences. This 1s because the notural

801l profile in this site contains three very different colors.

(Light Cray 10 YR 7/2, Yellowish Brown, 10 YR 5/7 and Red 2.5

YR 4/8). These are fairly sherply divided in their natural positions,
but blend somewhat at their boundaries. Vhen excavated by layers,
however, and deposited and tamped, the boundaries between them are
extremely sharp and the colors are often juxtaposed in such a way

.as to emphasize the color contrasts.

/7




13

On the other hend, at the bottoms of slopes and in ditches
.guch as this depression, where erosion has mixed all types of dirt
into one uniform deposit, these distinct colors &re lost, and a
new color is found. This is a Yellowish Red (5 YR 5/6) wnich lies
between the coloT extrenes of the natural profile, as one o uld
expect in mixed £111. The texture, too, is mixed. These features
make it possible to distinguish easily between undistur bed soil,
milit-ry construction, and subsequent erosion.

- The bottom of the Filling Room degpression was a deposit of
this mixed dbrovn £111 at leest 4 £t. deep, &8 tested by suger below
the floor of our trench. At the front end of. _%Rkis section the dis-
tinctively colored strata appeared, but were somewhat broken. The
same vwas true at the back, in Square 10. The strata there ran
level and then gloped doin into Square 9 to the front. The width
of the disturbed ares Was vetween 13 ft. and 15 ft. The wooden
structure ol tht Filling “oom must hove restca sithin this urea.
However, the condition of the disturbed strata and the ahsence of
any trace of 7o0d suggested that the timber structure had heen dug
out and removed.

This theory was reinforced by the anpearance Of the trench
. wall in Squares 12 and 13. The strata here viere still fairly dis=
{ tinct, but notl so clearly defined at their meeting, and somevhat
{ mixed in color. Most unusual was theilr uniform downward slent
toward the interior of thr~ fcrt, away from the Filling Room. Im
all other places where construction stratisraphy had been seen
it wos horizcntel. _This slanting eerth seemed to be dirt which
once covered the timber structure of the Filling “oom and was
thrown to the reer ~hen the timbers vere exposed for rendval.
This interpretation also rxplaincc a discTepzncy reiveen the
measurements of our nrofile end an Arny survey of the originel
Fillings Roonm contours. A conparison of the two profiles in
Draving No. 3 will Show that our structurc is much wider from
F to ¥ then that measured by the Army. If the slanting dirt
in Sguares 12 and 13 was all thrown down froma avove the middle
of the timber structure 2nd the original back wall slanted dovn .
in Squere 11, the tvwo sets of qeazurenents it very nicely. The
ancle 2% nnich the dirt came to rest in Sauares 12 and 13 shovs
the encle of the back wall on vhich it fell.

24
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‘the features were expected to be deeper, and more dirt would have
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B. Powder liagazine:

A S5 ft. wide trench was run across this depression like that"
which had tested the Filling Room. Because the relief was higher,

to be moved, this trench was made shorter.” Ve did not dig any
sauares on the front slope of the lagazine, where there was least
reason to hope for significant structures. A section of trench 30
rft. long ran across the depression between the front and back walls,
We then left a 10 ft. section unexcavated on the crest of the back
wall and dug another section of urench two squares (10 ft.) long

on the back slope.

The same general situation existed here regarding stratigraphy.
Undisturbed soil was recognizable as a natural grey clay -~ yellow
stony hardpan - red sandy gravel sequence. Original construction
appeared as layers of vividly contrasting dirt averaging about 6 1in.
thickness. There were horizontal and hord, even, tamped surfaces.
Disturbed construction had these same strata broken, while excavated
back-dirt wes shown by uneven, loose, slanting strata, somevwhat
mixed. Finally, soil washed from these walls and soil deposited by
erosion hed no clear seriation, ley in gentle natural curves and
wes a mixed brown color.

%Within Scuare 4 we found a vertical wall cut into the undis-
turbed soil. The floor of this militaery excavation was 8 ft. be- |
low the original ground surface. At least another 5 ft. of earth a
is pecked on top of the original surface now. At one time there '
must have been perhaps twice that much. The wall was very slightly
undercut, but presented a flat surface, so that the bottom was per-
haps 3 in. W of the top.

The original floor was cleared for a distance of 4 ft. tovard
the center of the liagazine., It fell 3 In. 1in that distance, as 1f
the floor were sloping dovn to the central drain which was supposed
to have Tun under the plank floor. Several holes, perhaps the casts
of rotted wood, were found in Square 5.

A rotted beam, the only piece of wood found 1in situ, was un-
covered while clearing the floor. This was apparently a half-
round split log, abcut 6 in. in dismeter, lyinz vwith the flat side
ur. Tvwo 8 in. cut neils were found driven through it, point up.
1t was across the trench at an angle, so that only 8 ft. vere un-
covered. The frag:entary condition mmde 1t unclear whether it was
once longer. The E end of the bean was resting hischer than the 7
end. Presumably the flat side of the logz had once rested against
the earth wall to retein it. Then other wood was removed and the
earth cover fell in, the top of this log wes forced away from the
wall to its present position.
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An interesting phenomenon could be seen heside the earth wall.

The layers of earth; which had once rested above i1t, supported by

the wooden structure, head s11d straight down beside the wall after
the wood vias renoved, Thus the stratigraphy seen above the wall was

repeated about 3 ft. or 4 ft. lovier alonzside the wall.

: One stratum was of considerable interest, as 1t contained many
fragaents of coal-tar mixed with grevel. This had been used ‘%o
cover the roof of the timber structure and presunably the level at
which we found it was the exposed level of earth when the roof of
the timber structure was completed. As alternate layers of tar and
gravel were spread on the wood roof, some spilled on the dir t beside

1t, which hed been brought up to the dfle level. Then moTe dirt wes
1aid on top of both the earth walls and the tarred timber roof and

a bomb-proof cover built up. Large pileces of this tar, up to 6 in.
thick, were found {n the mixed f£ill in Squares 5 and 6. rrobably
they were part of the covering layer which had been troken up vhen

the wood Vas removed.

In Squares 8 and 9 another wall was found, although it was not
as sharp as that at the front of the \lagazine. The entire m tural
stratigraphy of the Fairfax solil was well preserved here, yith tanped
horizontal layers of £i11 above it. At the top of Sausare 9 the
tamped construction strata were no longer distinct. There seemed to
be a buried surface of the tamped fill, slanting down to the E. The
di{stance between the front and back walls cut into the undis turbed
soil was 21 ft. at the original surface level. Since both walls were
slightly undercut, they were probably atout 22 ft. apart at floor
level, 8 ft. or © £t. below the original surface.

Squares 12 and 13 were cut into disturbed layers O loose -£111 -
~hich slanted regularly down torard the interior of fort, i. e., to
the E. This was similar to the stratigraphy on the back slope of
the Filling Roomn, which suggests that the Pouder lagazine also was
dug out and the excavated earth thrown to the Tear.

An extremely interested fesiure was found in the bottom of
Squeres 12 and 13. The original surface hed been cut away through
the herdpan to oroduce an 18 in. step and a 40° slope down tovard
the E. This step and slope vere 12ter buried by a thick layer of
red subsoil. Ve did not cut throuzh this early excavation, but
removed the red subsoil f£ill and cleared the step and slope. The
slope continued down into Sauare 14, which we did not dig. Conse-
quently we do not know the full denth of the buried feature.

The'step and slope are apperently the counterscarpd and berm
of the ditch which surrounded the earlieT fort. The location of
this feature'corresponds with the line of the front of the earlier

fort showm by General Barnard.

~hen Fort “ard was rebuilt in 1854-635,
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this ditoch was Tilled and the Powder Magszine built in front of 1t.
The terreplein at that time was represented by a levelled surface
of packed top soll material above the red subsoil fill. Later this
was all covered with loose dirt thrown to the E when the wooden
Powder NMagazine was dug out and removed.

' The original army survey of the Magazine earth cover showed that

it was slightly more than 44 ft., from back to front. Since we did
not excavate the front wall, it is not possible to give an exact
measurement, However, our profile is about 3 ft. longer than this.
Avlikelylexplanation is that some of the earth cover here was thrown
forvard dbecause there was more dirt than on the Filling Room. This
would also account for the volume of dirt, since there is not enough
earth behind the Magazine to cover it adequately. At the crest of
the Magazine, two-thirds of the way back, the top of the breast-
height was about 12 ft. above the present surface of the depression.

24
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¢, Parapet and Diteh:

v A continuous trench 90 ft. long was dug to duplicate Section
¢-H on Barpard's plan. This was des igned to start on terreplein
S {nside the fort, to run along the edge of a gun platform and cut
’  ghrough the main wall or parapet in ordeT to expose the angle of
the exterior slope OTr 30&TD, the bottom of the ditoh and the angle
of the counterscarpe. The trench was 8lso extended out past the
"abattis on the glecis slopee. "Besides doing this the trench sec-
tioned the left cheek of a gun embrasuTe.

- The major portion of this trench, from the superior crest of
the parapet across the diteh to the glacis slope, was dug by a
Gradall in one day. At this point the trench was about 40 in. wide.
Inside the weall, the. trench was dug by hend end the deep trench
made by the machine was tri-med and soraped before drawing. Before
the Gradall came ¥we cut a 10 £t. wide trench through the sounter-
~scerp to section 4t and to make a ramp dovn into the ditch for the
mechine. Smaller machines were used in refilling this trench. "A
rotery tiller with blade was used to move some of the back-dirt, a
gasoline pover-tamper was used to make the £411 more compact, and
much of the dirt was carried back up to the top of the pafapet by

a conveyor belt. i
- ’ 1

The inner end of the trench showed the ranped earth éf the S
gi{de of the gun platform along the N face of the trench. @his plat-
form had been disturbed when the timbered floor was rerioved, SO _
that we found a line of excavation elong the center of our trenche
From 13 ft. to 16 Tt. W of the E end of our trench, an area of
deep disturbance was visible along the S face. This cut about 18
in. below the surface which had been the banquette tread. &@ the
¥ end of this disturbance were stratified construction layers. A
surface was out rising at an angle>of more than 60° to the pﬁgaent
surface. The deep disturbance vas interpreted as the excavat;o?
for the buried bottom of the vertical poles which revetted the ™
breast-height at the time of timber removal. The pole revetnent
probebly rose at about a 75° or 20° angle and loose dirt was packed
between the poles and the more stable 60° slope of the construction
£111. The top of the breat-height (pole revetmert end 16 in. sod
tOpping), which is synonymous with the crest of the interior dlope
and of the superior slope, Was about 2 £t. 6 in. above the present

surface heree.

o~

A few feet W of this was the inner end of the deep trench, cut
by the machine. From the present top of the wall this trench was
15 ft. deep. As the present well sloped doin the depth of the trench
deoreased to 5 ft. at the bottom of the ditch. It was 7 ft. deep at
the crest of the counterscarp and S f£t. deep along the glacis slopee.
The slope of the scarp was visible in the lover part of the profile,

,.._...,..,,
Gy
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put had been destroyed by erosion in the upper part. The historic
surface was irregular, so that the angle varied betveen 40° gnd 50°.
The lover half of the wall profile thus exposed vas the natural pro-
£ile of undisturbed hill cap Fairfax Soil described in the section

On 50110

The upper 7 ft. was composed of leyers of tamped fill resting
on top of the buried surface. Since the exoavation in the ditch was
by levels and this dirt was used to build the parapet, a mirror ef-
feot was created. The natural profile was reflected in inverted
form, with exaggerated divisions on top of the undisturbed ecrth.
"Thus A soll was paecked on top of undisturbed A, B was tamped on top
of that, and finally red C subsoll from the bottom of the ditch weas
packed on the top of the wall.

The bottom of the original ditch was roughly level, cbout 11
ft. across, and had accurulated from 3 ft. to 4 ft. of £ill as the
walls on both sides washed dovm into it. On the other side the '
counterscarp rose at an angle of over 50°. The depth af the ditch,
from berm to bottom, was about 8 ft. :

Most of the crest of the glacis slope had been eroded, so that
i1t was impossible to determine its ariginal helght {rom pwely
archeological evidence. The gencrel surface of the glacis slope
was quite clear, hovever, and was very close to the slope today.
This glacis hed apperently been carefully built up, since the ori-
ginal top soil had been removed, down to the hardpan and then 18
in. of dirt packed on top of 1t and sloped down to the 7, to bring
the entire glacis slope within the direct line of fire fromn the
superior slope of the parapet.

WA
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Gun Fmbrasure:

This was cleared to confirm the projected level of the top of
e parapet and to help fix the line and angle of the breast-height
e seourely. The deep trench had intersected one of the wicker,
od-filled gabions, which formed the sides or "cheeks" of the gun
embrasures, This showed up as a light yellovwish brown rectangular

dlook, about 2 ft. wide and nearly 3 ft. high, surrounded by red
sudsoil fill on the N face of the trenoh at the top of the highest
pert of the wall. : -

‘We cleared the surface of an irregular area about 12 ft. long
B-¥, 5 ft. wide at the E end and flaring ouffto 11 ft. wide at the
W end, where it was connected with the deep trench after that had
- been sufficiently refilled for safety. All loose forest top soil

- and eroded f1ll was removed until we exposed and made a shallow out
~ into the construction materiel. We found that each gabion showed
‘up clearly in horizontal section as a 1ight yellowish brown (2.5 Y
k= 6/4 - decomposed sod color) circle from 20 in. to 24 in, in dia-

. meter, surrounded by red fill,

On the £ side of the embrasure we found three full gabioms,
and the half of the one sectioned by the deep trench. There were
supposed to have been six gabions to each cheek of a normal embra-
sure. It was arparent that all evidence of one further out than
the four we found was removed during the exoavation of the deep
trench, This gives five gabions. A faint suggestion of the sixth
was detected at the back of the line at the throat, o narrowed
part of the embrasure, However, the ground surface here had been
washed down beléw that a few feet W, Since the gabions were higher
toward the rear, this erosion would have destroyed all evidence ex-
cept for the ouéline of the posts at the bage of the cirole.

We 41d find the ocasts of two small (3 in. dismeter) poles a-
long the line of the breast-height, between the throat of th% -
brasure and the main tremoh S of it. There was also fragmentery
evidenoe of a horizontal beam. The locetion of this line of post
revetment also helped confirm that there once have been a gabion
at the back end of the line.

The ciroles on the N safde of the embrasure were not as well
defined, since the wlor of the surrounding soil did not eontrast
so much as on the other side. However, the area was less disturbed,
so that the casts of the poles forming each cirocle were well pre-
served. The configuration of the N cheek was thus not as apparent,
but with careful excavation it was possible to determine it w&h
considerable acouracy. There were suggestions of a seoond row of
gabions behind the row actually forming the oheek, but the area was
N not fully excavated. A gabion was found as far out as the exterior
¥ slope on the N side. This confimed the theory that there was one




31

{n this position on the S sice, for whieh all evidence vas lost
{n the deep trench. The two gabions at the rear of tre N side &
pgere indistinct, but there was a definite change in earth texture
where they should have been. ‘ _

The .differences betveen the remains of the two cheeks of the
embrasure thus nabled us to reconstruct it in detail. The angle
of splay vwas A8~ e&s vas called for in specifications. The throat
of the embrasure was about 16 in. wide, and the mouth was 10 £v.
wide. The M"sole", OT f1loor of the embrasure was clearly evident as
a grey sod layeT, overlging red fill. Thissloped down to the front
at an angle of about 109, which paralleled the Superior Slope 3 ft.

above the sole.

Fach gabion was from 20 in. to 24 in. in diemeter, Some of them

had as meny 8as twelve poles. The poles were about 2 in. across,
spaced from 6 in, to 8 in. apart. The gabions were set vertically
with Tespect to the cross section of the wall. Fach was about 6
{n. higher than the one in front of it, so that the bottoms formed
steps to match the sl ope of the gun embrasure sole.

A very interestiing discovery‘was\that of strands of iron viire
used to hold each gabion tocether. In five or six places pleces
of wire were found 1in situ around the edges of gabions, and in two
places the ends of wires projected out of the middle. Probably
wire was wrapped around the weakest gabions, end tied across the
poles inside themn, prior %o £111ing with sod trimmings, to hold
~then in shape. The wire was 1/8 in. dianecter. Sometires several
strands were tuisted together. Artifact Yoe 3 is 2 sample of this.
Other pleces viere left in place along the N cheeX o the embrasure.
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g, Auger Line:

A line 80 ft. long approximately E-77 was marked with lime.
It ran along the narrov gep between the S end of the Filling Room
eand the N end of the Powder lagazine, paralleling the test trenches
N and S of it. At 2 ft. intervals oross bars were marked with
1ime. The holes were pored until rock, roots, o hard pan made it
impossible %o turn the auger. Depth of holes ranged from 8 in. to
98 in. TFach sample (representing from 3 to 4 in.) of soil was
placed on paper separate from the preceding sanple. These samples
were desoribed as to color, mizxture, and consistency, ‘and then the

holes were refilled.

The sampling of strata obtained by this means wasS not exact in
detail. However, it did reveal m= jor changes below the surface with
much less effort than {t would have taken to dig a narrov trench of
the same length end depth. Since the auger line lay between two
trenches, it gserved to £ill out our knowledge of the ground between

then,

Two major areas of disturbance appeared when the borings vwere
plotted. Otherwise, the profiles were normal for the terreplein
of the fort. The normal borings averaged 3 £t. The first 6 in.
to 1 ft. was of nixed reddish brovn £111 (5 YR 4/8). The re-
maining 2 ft. were brownish-yellow (10 YR 6/6), beconing harder and
containing more gravel, until the auger was stopped by the Bg hard-
pan. The upper & in. or so of the brownish-yellow soll was probably
_the packed terreplein of the fort, made of & and By material. Below
that was undisturbed soil. -

The disturbed areas were by the entrance of tte Filling Room
(30 £t. from the W endbf the 1ine) and where the augeT line crossed
the buried ditch of the old fort (56 £t. to 68 ft. from the 7 end
of the line.) Another aerea of disturbance was detected from 8 ft.
to 14 ft. from the ¥ end, 1n front of both the Fillingz Room and
Powder !Magazine. The most likely explanation for tnis 13 that the
wooden box drain located N of this point drained under here. It is
possible thet the palisade suggested in Historle Plan 170-134 ran
here, and was dug out. This palisade would have ccmpletely closed
the gorge of the bastion. The slopes, counterscarp and scarp of
the buried ditch benhind the fort were clearly evident from the

readings.
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111 - SAMPLE RECONSTRUCTION
The deep trenoh across the main parapet, ditch, counterscarp,
and glacis slope was used for a smaple restoration of the profile
of the bastion. This trench was refilled and temped where we had
cut into undisturbed soil or into military construction, but not
swhere we had removed erosion £i11. The extra soil remaining was
used to build up perts that had been washed down.

We restored a profile which followed the soil marks until they
reached the present surface. Then we extended our reconstructed
profile above the present surface along & line pro;ected from the
gub-surface 80il nerk. The height of missing features was determined
by the interrelationship of various surfaces, by the relative eleva-
tions of features as measured by the Engineers in 1865, and by kmovi- °
ledge of standard dimens ions for military construction of this pericd.

There were some discrepancics perticularly on the width of the
ditch, between the profile we found, thot measured in 1865, ond the
standard text book model. “hen necessary, as in locating the berm
above the counterscarp, Ve tried to use aghany Sources of information
as possible, end to correlate them as well as wve could. In general,
we found that few of the slopes had been as steep agfthe 1865 survey
incicated. It is likely that the slopes as vie restored them are not
as steep as they once were, since we followed surfaces of which the
upper part had eroded slightly before veing covered by debris from a
higher level. However, they are somewhat more stable as a result.

The Glacis slope has changed very little in a century, so ve
needed to build up only the crest at the rear of the slope above tle
present surface. ¥e cut end packed a sharp slope (45°) from this
Glacis Crest down 18 in. to a level berm 18 in. wide. From that
berm down'to the floor of the ditch (about 8 ft.) we built a slope
of sod blocks. These were 1aid in courses like bricks, grass down
to hold their soil and to bind them better. Each ccurse Wwas set
back slightly from theot below it, and 4ixt was packed behind it.
Long bricks of sod were occasionally laid extending into the soil to
bond the sod wall to the dirt behind it. Wooden pegs Wwere driven
through alternate courses to further secure them.

The slope obtained was about 50°. 1In the original fart this
slope wes probably only covered with a skin of sod, rather than
actuelly built of sod blocks. Hov.ever, that was done to stabilice
a slope cut into undisturbed subsoil. Since we had dug our test
trench into this subsoil it was brok~n, and we could not hope to

ys
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pack 1t so that 1t would be as stable as in its natural condition.
Consequently we had to make a strong sod wall to hold it.

The bottom of the ditch we left open a few inches below the
original bottom, to compensate for rapid siltinz. The steep sides
of the test trench, although out entirely into erosion fill 2 ft.
‘to 3 ft. deep, seemed to hold up fairly well.

The surface of the scarp-exterior slope we built by pegging
long rolls of sod at the bottom, and packing dirt behind them as
weun Trolled them up the slope. Otherwise we oould not make the dirt
stay where it was thrown. The narrowness of the restored section
here (2 ft.) was a particuler disadvantage on the upper part of the
slope. Here our restored section projected beyond the present e-
roded surface, and the sides of our section tehded to fall away.
Also we found that it was very difficult to work on the exterior
slope, even novw, since it was too steep for a person to keep his
balance. This is why the military engineering handbooks of the day
specified that slopes should be built up as a series of steps to the
desired steenness. They were cut snooth only at the final stage of

construction.

v The superior slope was gentle. Te made it slope down to the
front at an angle of about 10°, so that a line projected along 1t
ran along the glacis slope. This relationship was specified at
"the time. It helped the infantrymen inside the fort aim their
muskets at an epproaching enemy, since they rested their elbows on
the superior slope while firing.

The pole revetment for the breast-height was restored to ori-
ginal specificetions. Ve gut herdwood poles 4 in. thick and 5 ft.
6 in. long. Then we buried a half-round bed lofg in the pos ition
indiceted in the profile, running along the exis of the paerapet.
The ends of the poles were set side by side on the flat side o
this log, and spiked into it. Earth was paecked behind then until
they leaned slightly toward the outside of the fort. ilore earth
was filled behind them to within a foot of thelr tops. A sleeper
pole was laid on the earth at this level, about 4 £t., 7 of the re-
vetment. The sleeper or anchor log vagfastened to the revetnent
with two anchor ties which were notched and spiked between the poles
of the breast-height revetment. ' '

The sleeper and.anchor ties were then buried., Fhen the earth
vas within about 8 in. of the tops of the vertical poles they were
samedoff to make an even surface. Anotier helf-round log was spiked
on top of them. Finally three tiers of sod bricks were laid above
the pole revetment. This constituted the superior crest. The earth
was brought up to this level Bnd sloped off toward the front of the

wall. Thias slope, from the sod bricks ferward was the superior slope
, _mentioned before.
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To the E of the pole revetment earth was plled to cover the
bottom 18 in. of the poles. This was levelled and tamped to fam
the banquette tread. The breast-height proper was the 4 ft. 6 in,
high interior slope from the banquette tread to the superior crest,
The men who were firing, leaned against this., They wvere protected
so that only their heads and shoulders were exposed.

Bes ides restoring the profile of the parapet we rebuilt the
southern half of the gun embrasure. To do this we built three

gebions. Each made of nine 1% ip. poles driven into the ground in :
a 2 ft. oircle. Then twigs or.were woven between these to

nake a circular tube 30 in. high ©f basket work. Six gablons were
needed but we found it was too much work to make them. The con-
struction of each gabion reouired neerly six man-hours of labor,
due to our need to experiment and to the absence of suitable
material., The forest cover of the site hes changed considerably
in a century. Consequently we made only three gabions, and sinu-
lated the other three with snow-fenoce. The six gabions were then
set up along the S cheek of the embrasure, lined with a skin of
turf, end filled with dirt.

The superior slope wes extended N to the cheek of the embrasure :
where it covered half of the top of each gabion. The sole o half ‘
of the embrasure was sloped down and smoothed. Then all surfaces
of the restored section viere seeded with grass and covered with
straw. The N helf of the embrasure was cleaned off and left as we
excavated 1t, to show evidence for the restoration. Fach geblon
circle there was accented with small pegs for better visivility.

To conplete the restoration we placed suitable forked tree
sections on the glacis slope. Osk made the best material for this
wood entanglement. These trees were cut offA few feet below a main
fork, and that butt end wes placed toward the fort, about 7 I't.
down the gl=cis slope. All leaves, twigs, and small branches vere
cut off to leave large branches with sharp points. The forked
‘sharpened branches were intertwined with the branches of trees on
either side, to make a section of the abattis which once surrounded
the entire fort. : : ~

This restored section of wzll, which is higher than the present
surface at the crests of the superior and glacis slopes, anmd below
the present surface of the ditch, may be regarded as a template.
“hile it should not be followed es an exact guide for the profile of
other sections of wall, it does indigate approximately how the rest
of the bastion will look when restored. Besides this, 1t has been
valuable for what it teught us about prcblems end methods of recon-
struction. Some of the estimates of labor and recommendations for

procedure are based on this experience.
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v - CONCLUSIONS

A Summary of Structures and Findings:

. Filling Room: The inside dimensions of the interior timber
structure were 6 ft. wide, 6 ft. 6 in. high, ani 25 ft. long. The
entryway was 12 ft. long, end only 4 ft. wide. The walls wiere
plenks nailed to heavy timbers as shown in the plan. The timber
framework was surrounded by an open Space, for the circulation of
air to dry and preserve both wood and gun powder. A rough wooden
shell completely surrounded this. Its outside dimens ions were 13
f£t. wide, about 9 ft, high, and 3 ft. longer than the combined in-
terior of the Filling Roon and its entry. Thus it was 40 ft. long,
which is the size of the hole originally excavated in the earth. The b
entire wooden work was then covered with dirt. The exteria 310pe of
the earth mound was 42°, the superior 17°, and the reverse 30", From
terreplein in front of the Filling Room to terreplein in back of it
was 38 ft., and from end to end (N wall of the bastion to door of the
Filling Room) was 45 ft. Its maximum height above the terreplein was
12 £t, at the superior crest, wvhich gave 7 ft. 6 in. of dirt ocover

vertically over the outer timber structure. ‘

Lo s e e

Powder Magazine: This was construdted in the same wey as the
Filling Room. The inside dimensions of the wooden room vere 10 ft.
wide, 6 ft. 6 in. high, and 50 f1, longe. The inside dimensions of
the hole in the earth (henoe the. putside dimensions ol the rough
timber shell which allowed &an air- space around the imner structure)
sere 22 f£t. wide, about 10 ft. high, and probadbly 60 ft. long. It
should be understood that all these dimensions are not only approxi-
mate, but varied. For instance, the earth floor sloped doun to male
a drain along the center, end the roof was peaked. Thus if it was o
10 ft. in the middle 1t was probably only 7 £t. or 8 ft. high at , 1
the edges. Also it was slightly wider at the bottom than at the top.

. Ry P
LRSS L s

The entry way to the Magazine was 4 ft. 6 jn. wide. It ran'4
£%. 6 in. in the ssme direction as the axis of the Magazine (NE),
and then turned a right angle and ran 21 ft. to the SE and the sur-
face, The angles of the various slopeg of the earth cover of the
. magazine were d@a follows: exterior 32°, superior 147, breast-

height 88°, end reverse 46%, . From the terreplein in front to terre-
plein in back (which was 1 Tt. 6 in. lower) was 44 ft. The top of

®
[
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&
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the inside of the inner room was o a level with the rear terre-
plein. The superior crest was 12 ft. above this, or 10 ft. above
the timber shell.

Parapet and Ditoch: Ths slopes of the surfaces were: banqyette
slope 27°, breast-height 80", superlor slope 12°, exterior slope
Oor SCAarp 45°, counter scarp 520, reverse of glacis 427, and glacis
“sldpe 15°. The horizontal distances from terreplein inside the fort
were: 3 ft. to the orest of the banquette slope, a level banquette
treed 4 ft, wide, end the superior orest 1 ft. further (total, 8 ft.).
The exterior orest wes 19 ft. 6 in. from terreplein. It was 14 ft.
6 in. (total now 34 £t.) to the foot of the exterior slope or soarp,
at the floor of the ditch. The ditch was 11 ft. 6 in. wide. At 7
£t. further (a total of 52 ft. 6 in.) was the crest of the counter
scarp. There was an 18 in. level berm, and 18 in. further was the :
8rest of the glacis slope. The foot of the abattis wes 6 ft. 6 in. £
out on the glacis slope, Or 62 ft. from terreplein inside the fort. .';
The slope might extend as far as the ground permitted. ‘

Since terreplein rose to different levels at different parts !
of the fort, I have taken the superior crest as a datum to indicate :
relative heights of the features of the parepet and ditch in 2
typical profile. The dimensions of the wall profile remained con-
stant, and the superior crest was only gently graded up toward the
selient angles, regardless of the variations in terreplein.

The banquette tread behind the superior crest wes 4 £t., 3 in. ,
lover. This was the breast-height. It was from 1 ft. 6 in. to 4 ;
ft. down to terreplein behind that, a total of from 5 ft. 9 in. to

8 ft. 3 in. below the crest. In front of the superior crest the

superior slope fell 2 £t. to the exterior crest. The floor of the

ditoh was 19 ft. belos the superior crest. The berm at the top of

the counter sc~rp wes 8 ft. 6 in. above the floor of the ditch, and

10 ft. 6 in. below the superior crest, The crest of the glacis

slope was 18 in higher.

Gun Embrasures and Platforms: The throat of the average gun
embrasure was 18 in. wide. The =idth of the mouth varied from 10
£t. to 18 ft., (20 £t, at sallent angles) depending on the splay of
the embrasure and the thiokness of thewall. This zl1so affected the
length of the sole. The angle of the sole was somet imes parallel to
that of the superior slope and sometimes sloped down more steeply.
It was 3 ft. below the superior slope for a Siege Carriege emplace-
ment, Fach cheek was held up by a row of six gabions. Thus the
sole of a Siege Carriage embrasure was 3 ft. 6 in. above the platform

A
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at the throat of the embrasure. For a'Field Carrizge embrasure the
neight of this seme "genouillére" was only 2 ft. 8 in., as the en-
¢§{re sole of thg embrasure was 8 in. lover to accomodate the lower

rield carricge.

. The -platform itself vas a raised ramp of earth, slightly rising
to the rear, to check the recoil of the gun. The usual dirensions
of this were 20 ft. long and 18 £ft., wide. A heavy decking o planks
or timbers 6 in. thick, of random width, was splked onto 3even oOr
eight sleepers to make the wooden platform on which the gun Tested.
This was 22 ft. long and 14 ft. wide. Actually it was 2 ft. shorter

then the earth ramp at the rear, and projected 6 ft. further forward,

to the foot of the breast=height.

Be. Archaeoloaical Conclusions

The general location of all main features of the bastion was
epparent from surface ccntours before excavetion. However, & cen-
tury of erosion had erased all distinct structural shapes. The
three test trenches and the line of auger borings enabled us to
determine the exact location of the earth structures covering the
Filling Room, the Powder Hlagazine, end the different surfaces of
the Perapet and Ditch. A number of secondary features were found,
such as the S side of the gun platfom, the exact plan of one gun
embrasure, the stalrway outside of the Filling Room, the possible
palisade closing the gorge of the bastion, and the buried diteh of

the old fort.

It was not possible to £ind the locction of the two earth-
covered timver structures within an accuracy of closer than 1 ft.,
because they were set inside large spcces in the earth structures.
These spaces were clearly defined, however, and We cen safely as-
sume that the timber rooms were more or less centered in them.

The methods of construction and destruction, and tr= perticular
features of the earth weTe made apparent in our excavations. The
fort was built in the approved manner of excavating by strate. Each
level of construction f£1ll was probably screened to breask it up and
renove large stones, an t~en tamped. Structures were built up in
level layers, and then the surface was cut to the desired slope and

8 e Ordnance Menual for the Use of the Officers of the United’
Stetes Ariy, 2nd, ed. (washington, D, C., Gideon & Co., °rinters,
1850) 475 pp., Pp. 00-56 "Dimensions and ‘Teights" .

Brig. Gen. John Gibbon, U, 3. Vols., The Artillerists Manusl,
compiled from various sources and adapted to the Service of the
Onited States (New York; D. Ven Tostrand, 1863], p. 396
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govered with sod. The layers ranged froa 4 in, to 15 in. thick.
Artifacts were not very significant, except for the samples.
of Gabion wire, and a few 30d. cut spikea., The latter were
probably used to fasten the 3411 to the breast height, and to hold
o the outer.shell of the buried timber structures in place. e did
~ = g£ind e number of samples of coal tar which had been spread on the
s roofs of the timber structures. This was evidently applied in
-% layers 1/2 in. to %/4 in. thick with small gravel spread between
! them. It may have been as many as three tar layers thick. The
logs (or half logs) it coated were probably about 6 in. across.
This outer timber structure held back the earth cover, and allowed
air to circulate around the inner beam-and-plenk structure of the
Powder Magazine and Filling Room. Theheavy beams of the inner
structure, in turn, supported the outer timber shell and the full
L& - welght of the earth which covered that. The tar and gravel layers
N were spread on top of the outer shell dbefore it wes covered with

earth,

The wood work of the fort was dismantled, andisthe earthworks b
were repeated evidence of earth having been dug up apd thrown to S
one side so that timbers could be removed., This was particulerly i
clear in the profiles of the two bomb proof structures, where the .
earth once covering them had been thrown to the rear, During the
wer all forest, orchards, or other cover had been felled to pro- .
vide oleer fields of fire for two miles in front of the line of .
fortifications. Other wood hadfbeen used as fire wood, or for i
abattis. It is indicative of the dearness of wood in 1866 that 1t
was worth consideradble effort to dig up these deeply buried timbers. ;

The archaeological evidence confirmed what we might expect from
the historical records. There was absolutely no evidence of fire,
and none of gradually collapsing structures. A clean renoval was
mede of ell usable material while the fort was still in good

9pennis Hert Mahan, A Treatise on Field Fortifications (New S
York; John Wiley 1862) This handbook, especially in its i
o ier (0. 1850} eaition, was used, with modifications, during
the construction of the fortis around Washington.
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oondition--in fact, within a few months of its conpletion.
After this disturbance of the construction layers, the dirt
gradually eroded to 1its present condition, with 1ittle sub-
sequent activity, at jeast in the Northwest Bastiom.

The remaining jtem of archaeological jnterest is a function
of the Fairfax Soil. The terreplein of the fort was above a
layer of water-resistant fragipan, but the ditch around the fort
was dug into a well-drained subsoil. we do not know much about
the drainage system of the fort, exoept for the location of one
drain in front of the Filling Room. Hovwever, we presume the
drains emptied into the ditch outside the walls. Under these
soil oonditions the original fort was doubtless well drained, and
the restored Northwest Bastion can be kept dry in the same way.

The structure of this soil is not entirely advantageous. The
hardpan layer was exposed about half way up the main parapet. The
result of this was that the soft subsoil of scarp below 1t tended
to orumble and fall away, while the hardpan held together. This ,
undercut the hardpan, and resulted in a weakeT wall than one made
of a uniform material. This® weakness, however, only took effect
when the sod cover of the slope vas not maintained, so it should

not affect restoration. '

C. ilitery Engineering

Fort Werd, in its last stage of development, 1is typical of the
latest improvements in military engineering at the end of the Civil
Tar. It could be described as a well flanked structure of strong
tracé and profile. Desplte some discrepencies between the plans
dravn up by the aray in 1865 and the actual contours &S indicated by
our digging, it was clear that great care was taken in planning and

building the fort.

» The angles of the various slopes were calculated to give maxinun
protection to the men behind them or the structures beneath them, in
case a shot hit them directly enough %o penetrate. Their surface would

10 qne timber in Fort Wer was sold on 30 November 1865 to E. Co.
Morrison (abattis and revetment) and to Bodfish, iills, & Co.
(Timber end lumber inside of parapet). This item is included in
a report dated 6 December 1865 from Brig. Cen. B. S. Alexander

to Brig. Gen. R. Delarield, titled maccount of Auction sales of
property of DefT. of Tash. for week ending Dec. 2, 1865." found

in Letter Book of H?, Defenses of Waspington including thet yesr,

st .the U. S. National Archives. . ,
S
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1
e deflect most fire because it would come at an oblinue engle and
glace off. The crests of interior structures were gseveral feet
higher than the superior crests of the wall, to protect men in- ES
side the fort and at the top of the rear wall from gently arcing 2
shots which might Jjust clear the front wall. :
The gun embrasures were each designed for the specific field i
of fire required at that point. For example, the embrasure we :
excavated was the central one of three on the ¥ or main front of %
the Northwest Bastion. It was designed for a 4% in. Ordnance Gun £
on Siege Carriege. This would be one of the main guns firing at ¥
an attacking perty approaching from the most likely route. Tor i

this reason it was symmetrical, 1ts central axis being at a right
angle to the long axis of the wall. It had e splay of 48°, which
was the meximum allowable without weakening the cheeks and making
the embrasure inadequate to protect the gun and crev.

-
a0

Fp——

On the other hand the embrasure farthest to the NE was designed %
for a small 6 Pounder Gun on Field Carriage, which was lighter than e
a Siege Carriage. Thus a gun was mounted particularly to cover the ki
N¥ face of the North Bastion, and the ditch in front of 1it. It i
would be used only at very short ranges if an attacking party actually
resched this part of the fort. Then it would rake the wall and diteh
toward the N salient angle with grape shot.

{ Because it wes a secondary gun emplaced to do the specifioc  job I
of covering part of the North Bastion, which was itself & supporting ‘
element of the fort, the 6 Pounder Embrasure Wwas only 31° wide, and
very lopsided to the left. Thus this gun could turn only through .k
the field of fire necessary to perform its job. To have made the s
embrasure wider or symetrical would have weakened it to no purpose.

\ i R

Another refinement of military planning was the placins of
breast-heisht revetments along the top of the Filling Room and the Y
Povder ilegazine. Vertical poles, incidentally, were superior to Co
long horizontal beens, since they localized the damage of any solid o
shot which might penetrate the parapet. The additional length of ¥
breast-height increased the yardage frcm which infantry could fire :
on an approaching eneny, although they would have to be careful Poe
since they would fire just over the heads of the men of the main 3
vall in front of them. The main purpose, however, was to provide
a second line of defense. The two structures nearly closed the
throat of the Northwest Bastion, and there was somé evidence (Eistoric
Drawing No. 140-134, and the westernuost disturbance along the auger "

" line) of a stockade eclosing the gap vetween thean. If an attacking i
party should have succeeded in entering the bastion, it could te :
fired on from these structures, and prevented from gaining entry
to the rest of the fort. The lon: "Bomb Proofs™ oOT personnel -
shelters in the middle of the fort also had breast-heights for
musketry, and could be e tihird defense line. Discussing this i
arrengement, Barnard says: %

o
!
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n. ..the location of magazines and implement oOT
£411ing rocms was such as to make them subserve
the purpose of traverses; each of these struc-
tures was also provided with banquette and breast-
heights SO &s to command by musketry fire the
three principal bastions, which, by this arrange-
ment, were comparatively jasolated from the main B
work, and iius made additionally gecure against -
assault.”

The door of the Nagazine opened to the rear, to lessen the
chance of an enemy shell hitting 1t. The entry vway turred an angle,
as additional protection against explosion. Only one keg of powder
was to be removed at a time, to be put in the Filling Room. Here
the shot and shell would be lo~ded. Then a 1imited amount of ammuni-
tion was taken up for each gun. Thus there was a minimum exposure of
povder to enemy fire, and the effect of an accidental explosion in
any part of t he fort would be well contained. ‘

The constructlion of Fort Wer 1s typical of one particular feature
of this militery plenning. It used materials that were available on
or near this site. In an area of secrub forest 1t used poles for re-
vetnent, end beams and plenks for the dburied structures. North of
the Potomac, in heavier woods, the buried structures wWere solid log
;" 1ildings. At Betersburg, in heavy thicket growth, gabions and
_ascines were used to revet, jnstead of unobtainable poles. Flse-
where sod was used extensively for the same purpose. This school
of fortification made the best use of its environment, as well as

of its location.

It can be seen that Fort “ard was & Very sophisticated example Y
of Civil War military engineering. The structures,preserved or to j
be restored in the Northwest Bastion illustrate these well planned ‘
features. The carefully developed theory and application represented
are worthy of our study end respect today end of restoration and

preservation.

11 parnerd, Report on Defenses (1871), p.38.
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D. Historical Conclusions

The development of Fort Ward, from the first field trenches
dug in 1861 to the final fortpf 1865, shows the seauence of events
and the effects of practical experience on the theory of military
construction during the Civil Yar. The first fort was, es Barnard

says:

n_ . .thrown up very hastily. A part only of
the site was clear; the right half of 1t and the
slopes to the front, to the right towerds lees-
burg road, and to the rear, vere covered with a
second growth of young trees and bushes., The por-
tion on the cleared ground was paced off and com-
menced while the clearing of the rest of the site
and 1its surround1n§ was going on; hence the very

defective tracé."

Inspections were oritical of this, and a number of improvements
were made, including the addition of more gun platforms. However,
this was inadequate, and in 1864 the fort was completely rebuilt and

enlarged.

As Tebuilt, a number of new features wers included. For example,

" the ditch around the old fort (a seotion of which we uncovered) wes

too narrovw and the walls were too steep, leading to complaints about

falling scarps. In the old fort there was no berm between soarp and

exterior.slope, but there was a break and the scarp ran down at a
steeper angle. In the new fort the line of the exterior slope-scarp
vwas continuous, from exterior crest down to the ditch., It was also
less steep than the old scarp. This was ad—-1%72dly a nilitzary defect,

"but it represented a necessary ad justment to the soll conditions and

wezather of the site.

The profile of the earth £111 over the buried structures in the
new fort showed = decided improvement over sinmilar work in the olad
dort. There was much nmore earth, particulerly where it mzttered,
ahove the exposed front angle of the buried structurec. This wes where
a falling eneny shot was likely to strike. The thicker cover also
helped to protect against the increased use of explosive shells,

The sloping angles of the earth in the new fort were better calculated
to deflect fire, and the additionsl interior breast-heights for

musketry provided an extra_margin of defense.

12 Barnard, Report on Pefenses, (1871) p. 38, f.n.
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It was only because the defense system of Tashington was main-
tained and developed over four years that this sort of growth can
 be observed on one site. Furthermore, the large congressional ap-
propriations made for defense of the national capitol made possible
the complete application of the lessons which had been learned in
military end practical engineering. The elaborate sgystem of de-

" fenses around Washington was unusual in its extent, strength, and
perfection. Fort Ward is even more unusual because 1t is one part
of these defenses in which we can see at once the whole process,
from first hasty fort, to improvements, complete rebuildinz, per-
fection, and final dismantling. We are very fortunate that Fort
Ward and the system surrounding it are so well preserved, end that
the City of Alexendria has acquired them, and has afforded this

opportunity for their study.
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APPENDIX I

Descriptive Terminology

| fhe following drawing will give
of a fort of the Civil Wer perlod.

Most of the terms are of French

deviation. Some of the features which cannot well be 111ustrated

are given in the glossary.

Glossary

Major Military Structures:

FORT: A relatively large (mo
enclosed defensive work, capa
any part of it, as a self-sus

BASTION: A projecting part o
fire along some other surface

_as to make their forward fire

BATTERY: A relatively small
front but open to the rear.

or even a small fort, but it
attack it from the flanks or

re than 100 Yards perimeter) completely
ble of being defended from &m attack on

taining gntity.

f a fort, designed to provide flanking
of the fort, or to place some guns 30
most effective. .

position with defensive earthvorks in
This may be es well araed as a bastion
cannot be defended if the enemy should
the rear. Batteries along a defensive

1ine should be placed to support one another.

Parts of Structures:

 EIPLACRISNT: The constructed settinz for a cannon. This alvays

oonsisted of a raised earth gun platform surnounted by a smller
platform of heavy woolen planks, o , in the case of cuns as big
or bigger than a Parrot 100 lber, cement. .

There were two major types of enplacerents~-"en barbette™ and
in embrasure. Those in barbette were nounted on high naval gun
cerriages. .These had small wheels, and the trail often turned in
a senicirold | of track so that the gun oould swivel. Barbette guns

. pere above the parapet and fired over it.

Guns in embrasure were mounted on either earth field or sieze
carriages, These were s imilar in appearance except that the wheels
for instance of the slege carriage were of 60 in. diameter, those

o
1

-the technicai nemes for parts -
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of the field carriage only 57 in. In general the slege carrilege
was a slightly heavier, stronger version of the field carriage.
Somewvhat larger guns were mounted on siege carriages, and they
were higher above the ground.

. The embrasure itself was a gap cut in the top of the parapet.
Inside the wall it was only slightly wider and deeper than the
muzzle of the gun which projected into it. It sloped dovm and
flared out, so that the gun had a maximum freedom of traverse
commensurate with the strength of the wall., The sides were called
cheeks, and the floor wascalled the sole.

BREAST HEIGHT: A nearly vertical wall on the rear of some earth
cover., From tread to top could be no more than 4 ft. 3 in. or 4

ft. 6 in., Infantry men leaned egainst this wall vhen firing over

the top of the earth structure, leaving only their head and shoulders
exposed. :

GORGE: The narrow entrance to a structure, such as an open emplsce-
ment or a bastion.

TERREPLEIN: The level floor inside the fort, far enough below the
crest of the parapet to be sheltered from enemy fire. It might rise
‘toward the foot of the banquette slope, as it did in the Northwest
Bastion of Fort Vard. :

Materials:

GABION: A tube of basket-work, 2 ft. across and about 3 ft. long.
This was filled with dirt or turf end used to hold up steep walls
of dirt. i

FASCINE: A solid roll of twigs and branches bound together. It
might be 8 in. across, and up to 15 ft. long, also used to revet.

A SOD or A TURF: A block 12 in. square and 4 in. thick. Some blocks
were cut 18 in. long, to be leid as headers. We cut our blocks about
9 or 10 in. across, o

Tocations or Characteristics:

PROFILE: The heizht of the parapet above the ground, its thiokmess,
the depth of the ditch, and the steepnessof the slopes. In effect,
the "cross-sectional military strength”.
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TRACE: The outline of & fort in plan, wWith the lengths of the
various flanks related to the number of guns sweeping the faces
of those flenks and the space for infantry men to fire from. The
strength of Trace also considers the overlapping arcs of cannon
fire along the exposed front, and the nutual support afforded by
the bastions of the fort. This is the "out-line military strength.”

" FRONT and BACK: Front is the side facing the enemy, and back
faces away. Throughout this discussion of the Northwest Bastion

the front faces almost due V., v

CREST and TOOT: The highest point of a slope is its crest, and
The 1owest is its foot. Thus when two slopes are contiguous the
foot of the upper slope will be the crest of the lower. '

TO FLANK: To project bastlions from & fort to cover its surfaces
- with fire--to improve its Tracé.

TO REVET: To hold up any steep dirt wall with some supporting
material--long beams or vertical poles of wood, sod blocks,
gabions, fascines, or even masonry.
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APPENDIX II

Historic Plens

Wé knbw of twelve drawings pertaining to Fort Ward in the

National Archives. All are in Records Group 77. They are Numbers -

110-15, 170-133 through 170-141}, emd 171-104. A desoription of

- them follovis,

110-15 "PLAN SHOWING OUARTERMASTER PROPERTY -Size unknown

AT FORT WARD"
Scale unknown

"Defences of Washington, South of Potomac. General.plan--Fcrt Yard

Note: Building here is constructed like those of a similer pur pose
at forts North of Potomeac,

‘Defences South of Potomas. October 12th, 1865"

This drawing shows only the outline of the new fort
along the interior crest. It is concerned with the three
barracks (each 90'6" x 18'2"), the five officers quarters
(each 11'5" x 15'3") and office (24'6™ x.16'6"), and the
mess hall (44'5" x 100'6"), with three baok wings). These
buildings, and a few smeller ones, stang*behind (E of)
the S part of the fort. They were arranged to form two
sides of a street which approached the rear gate. The
nearest building was less then 70 ft. from the fort. The
property where these buildings stood 1s not at present
part of Fort Ward Park. - '

170-133 "FORT WARD" 24" x 19"
25 £t to the inch (See Drawing 9)
(1/300)

"Fort Ward, on Lee's Farm near old Leesburg Road, Fairfax County,
Va. Soale One Inch to 25 feet.”

7¢
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0l1d Fort. Complete Plan, tinted. Eizht profiles of
Parapet and Ditch, and two of magazines sTe sho’n. In these
0ld profiles there is a break between the exterior slope
and the steeper scarp, but there is no bernm. Profile L-1,
nearest our section of the old ditch, gives a bottonm width
of 13 ft., and a depth of 7 ft. 3 in. The cover over the
magazines is clearly inadequate. : ’

There are twenty-eight gun platforms shovn, indicating
type of gun and carriage. There was already (at whatever
date this represents) a 100 lber. Parrot mounted at the SV
corner of the fort. Apparently e number of improvements
had been made by this time, as compared with the situation
shown in drawing 1413. ,

. There is scme pencil sketching and figuring, including
one small projected bastion at the NV corner.

170-134 "FORT VARD" 465" x 27"

1/8 in. to 1 ft.
(1/96 (1/300)

New Fort, Interior only. Probably one of several
drawings made to prepare the final illustration for the
book. Numerous spot elevations of Terreplein are indi-
cated, as "99,5" etc. Presumably the digit "2" should
come before each number, to give the elevation (ca. 300
ft.) in feet as measureJduring the Civil War,

\
\.

Profiles of ell rooms are finished drawings, lon-
gitudinal as well as sectional. Longitudinal profiles
were not used in the firal drawing, so this 1s the only
source for them. The interior plan of the fart 1s
shovn in outline only.

. Most profiles have more dimensioning than in the final
* . drawing thet eppeared in the book. The lcngitudinal @ro-
__f£iYes of the Powder Magazine and Filling Room of the lorth-
“"west Bastion olearly-show a palisade with loopholes closing
the gep between them. This may have been only proposed, as
there is no evidence of it in the plen, nor in the final
drawing (171-104). There was disturbance in the soil in
this srea, however, as if a palisade might have been removed

there,

The type: of gun platfomm at each embrasure is indicated
in penoil, as’'is the type of gun mounted there. This is
the source for our reccomendation of which guns to mount
where in the Northwest Bastion, '

+
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( 170-135 "FORT WARD" | 47" x 27"

1/100
1/300

: New Fort, Interior only. !Most profiles shown,
but not finished. Interior not finished, features
sketched in pencil. Probdably an abandoned version
of the finished drawing. _

170-136 no title 34" x 28"
attached sheets

25 ft. to the inch 173™ x 6™

(1/300) 103" x 5"

New Fort, complete line plan. No profiles. No
labelling at all. Several continuous survey lines run
across fort, with elevations of all floors, slopes,
and orests given--ranging from 290.0 to3l3.8 ft. Very
faint sketches of profilesaas line crosses some earth-
covered rooms. Profiles were drawn up from these figures.

This is probably the finished plan which was trabed
.for the drawing that appears in Barnard. The profiles
then were probably taken from drawing 170-134.

' 170-137  "FORT WARD" 22" x 1210

50 ft. to the inoch
(1/600)

01d Fort. Crid of 50 ft. squares shown around fort
with elevetions measured at each line intersection. Some
elevations shown inside the fort, and distances from point
to point inside it. Tentative plans for bestions end im-
provements sketched on this.

170-1328 "FORT WARD" 31" x 27"

50 ft. to the inch
(1/600)

01d Fort and surroundings. Same 50 ft. grid as in
137, but shoving a wider area. Intervals of 23 ft, are
shovn in contour lines. An area from 600 ft. in front

P
I
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of the fort to 400 ft. at each end of 1t is Shown. Rifle
trenches running N and S from the fort are shown, and the
outlying battery N7 of the fort, conneoted by rifle pit.

No details at all are shovn inside the fort, but proposed
bastions (smaller than those actually builts are sketched,
‘to take advantage of high ground. . '

170-139 "FORT WARD" | ' 31" x 27"
50 ft. to the ineh (See Drawing 2)
(1/600)

014 Fort. Same grid, plan, and contours as in 138,
but Slightly more finished drawing. Again, no details in-
side fort, but somewhat different proposals for an im-
proved tracé showvn, with larger bastions. Some distances
given inside the old fort.

170-140 "SECTIONS OF BOMBPROOFS AMD MAGAZINES. 24" x 24"
AT FORT WARD--MARCH 1864"
1 ft. to the inch

(1/12)

. 4 £t. to the inch
(1/48)
10 ft. to the inch
(1/120)

nTransferred from the Office of Chf. Engr. Defenses of Washington,

to Engr. Dept., Jen'y 1866."

Unfinished profiles, with revisions. Apparently
these show the old fort just before the renovetion, as
there is very little dirt over the rooms, no breast
height, and a flat roof on the timber oovering.

170-141 no title . 231" x 163"

1 £t.=% inch
(1/48) (See Drawing 1)

Wooden Ornamental Gate, at rear of fort. Front,
rear, and side elevations, top view, end two hordzontal
sections, with complete details of oconstruction. Ex-
gellent drawing.

73
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_ 170-141% "FOPT "ARDy VA." 33" x 23"

48 ft. to the inch (See Draving 8)
(1/576) :

"py order of Gustcv "aagner, Col. Commge. 2nd N.Y. Vol. Art'y
Regt ’
egule

Surveyed and Drawn by C. Kollinsky, 2nd Lieut, N.7. 2nd Art'y.
Regt."”

. 01d Fort. Finished, tinted drawing of entire, with
four sections, and lengths of sides for estimating peri-
meter capacity. Only twenty three platfoms are shown
(cf. 170-333, with twenty eight), end there 1s no 100
iber. Parrot. All guns and platforms are identified,
and the arcs of fire (from 29° to 48°) are shown in dif-
ferent colors. The perimeter was only 580 linear yards
at this unknown time. :

171~-104 "FORT TARD" . ‘ v 30" x 22"
(1/150) |
(1/50) (see Drawing 10)

Final ink draviing of New Fort, which was photo-
graphically reproduced in Barnuard's report.

Stemp in corner reads: "Recd, June 17, 1870,----S,
Corps of En~ars.”

Presunably this was when thedrawing came back from
the New York Frinters. ’ '

The drawing is somewhet more clear than the repro-
duction in Bernard, and much larger and more legible.

There i{s also a map in the United States Geological Survey
files, showing the circuit of defenses around Vashington, and

their condition a quarter of a century after the Civil “er,

ACC, No. 1299 mfap of the District of Columbie and Vici-2" x 25"

1 of 2 nity--Showing the Principal Points of
‘Interest Including the Present Condi-
Scale unknovn tion of the Defenses of Yashington.

Compiled from the Latest }Maps and from
Orizinal Surveys and Reconnalssances by
the Enrineering Platoon of the Engineer
Corps D.C.li.G. F.L. Averill, C.%., Fifst
Lieut. Commr. Platoon, 1892"

‘et
+

7t



85

APPENDIX III

Outlying Structures

Here I should mention that a good part of the defensive system
~ ocontiguous to Fort Ward is also still preserved. Although this was
- not properly part of this study, it is significant. Fort Ward was
connected to Fort Worth 1 mile to the S end Farts Garesché and
Reynolds 3 mile to the NE by ocontinuous "rifle trench” or "covered
way" which conneoted all the forts around Washington. This con-
sisted of a sunken road wide enough for an ertillery train, pro-
tected by a wall of ramped earth on the side facing the enemy.

A ditoh was dug outside this wall, and that dirt also added to

it, for additional height. The romd and ditch might each be 3 fi.
below original surface, and the wall 4 ft, 6 in. above 1%, giving
over 7 ft. of elevation to be surmounted by attacking enemy. This
would be sufficient to prevent cavalry from breaking through be-
tween forts, and would greatly slow infantry, and force them to
mass at a place where they would be exposed to highly effective
cross fire,

Batteries and gun emplacements were constructed along these
lines at various intervals to control the surface of the ground.
~ Zese were empty, but would be armed with field cannon ard manned

. along any stretch of the system where a seriousthreat developed.
There was one forward battery constructed about 500 ft, NV of the
N7 Bastion of Fort Ward, with connecting trench. This outlying
battery ccmmanded a ravine which was hidden from the main fort.

Not only is Fort Ward remarkably well preserved, but so are
the surrounding parts of the system. The outlying battery and
connecting trench are both visible, although eroded. There is
at least 2,000 ft. of rifle trench still running S, across the
Episcopal High School Grounds on the other side of Braddock Road
from Fort Ward Park, and several gun emplacements. To the NE
the ocovered way is well preserved. It runs about 1,000 ft.
through the woods to the out for the Shirley Highway. A battery
is still extant on the far side of the Shirley Highway.

The covered way to NE and S are not part of Fort Ward Park,
but they are in areas where they may be preserved. Everyeffort
should be made to protect these sections of trensh. The outlying
battery and its connecting trench are entirely within the boundaries
of the park, and should be preserved and developed., If additional
area i1s aocquired behind the fort, the general location of the
barracks end officers! quarters there should be marked, as on
Historic Map No 110-15, |
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{ . The rifle trench to the N should be either acquired, or
an sgreement reached with the owners. " The portion to the S
. across the Episcopal High School grounds oen be preserved 1f

the authorities there are made to realize its significance.
Thus it will be possible for the public to see the surround-
ing defensive system which was so important to Fort viard.
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APPEIDIN IV

Table of Artifacts

Fibrous ma-

_ Dug

Item Trench Sgquare Depth Date By - Description

Bottle Surface - - - EL Green. Bottom of

Glass Bottle ca. 3"d.-
Gless 3/16"=5/16"
thick

Oyster G-H 14 {0l - JL 2" x 23" mixed in

Shell red 11l

Frag.

Gabion : '

Tire G-H 14 12" - JL Twisted, double-

: : strand. Each strand
1/8"d. From S side
of embrasure

Buried I-K 3 0-30" 6-16 DM Leafmold 3/8" thick

Surface sorap 3" long. Soll

Soil adhering on both

. sides.
terial still dis-
tinct.

Brick :

2 frag. I-K 3 . 0=30" 6-16 D 1 corner, 1 edge,
of 2 different
colors & textures-
hence 2 bricks.
Vell made, with
sufficient lime.

Cenent

2 frag. I-K 5 Q- 6-16 DR Frag. }" across.

: Similar light gray-
appears fairly
modern.

Roof Tar '

Tar frag. I-K 7 0- 6-14 DG 3" thick-frag. 3/4"

' across. Coal tar?

Roof )

Tar frag. I-K 8&9 0-36" 6-16 DG Tar up to 1" thick.

1"d, gravel mixed
With 1to

77




10

11

12

ad

14

15

16

17

Brick
Frag,

Glass
Frag.

Barbed
Wire
2 pieces

Decayed
Wood
7 frags.

Gabion
Wire

Glass
2 frage.

Glass
Frage.

Tin
Can Top

Roof

- Tar

7 frags .

I-K

I-X

10'N of

- G-H

10'N of
G-H

10'N of
G-H

10'N of
G-H

B-F

8&9

&9

10

13
13

13

13

4&5

0-38""

0-36"

0-=36"

15"
15"

15"

15"

36"

6-16

6-16

6-16

6-14

7-17

7-17

7-17

8-17

DG

DG

DG

JL

EL

EL

JL

4 1/8" x 23" x ?
Tell made. Could
be modern.

Light green, 3/32"
thick. Bubbles in
fabric., Appears 4
pre-1900, or older |
Probably hmand blewn |

Double strand, each
3/32" thiock. Must

date from 1880 or
later-this seems to

be a recent type g
(1920 on). Probably |
a surface find, »1

Appears to be pleoces
of poles from 1l3"-
2"d.-sawved to a.
point. Soft, red
wood, with large °
grain.

Single strand, 1/8"

.d. Pilece 9" long,

from N cheek of
Embrasure

1 1t. green, 1
brown-green, frags.
1" or smaller’
acrosSs.

- Lt, brown green,

" x 5/8"

1/16" thick. Tin
of 3"d. Tp
turned 5/8"

2" thick, layers

of dirt-tar-dirt-
tar-dirt, Tar -
layers about 3" o
thiock. 13"d.gravel ’
mixed in, & some-

wood scraps.

2¢
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19

20

21

22

7%

ron E-F
Wire
Hanger
Wood E-F
Stick - .

Yeails E-F
6

Roof E-F
Tar

4 fragse.
iood E-F
3 frags.
Nail E-F
Carbon- E-F

24

25

26

27

28

jzed wood
2 frags.

Nail E-T

Roof E-F
Tar
3 fragse.

Nails E-F
3

Roof E-F
Tar
10 frags.

69

4&5

36"

,Q748"

71.8"

7'48'

7181

36"-

2'

6-17 J1l

6-3 EL

6-3 EL

6-23 JL
6-28 DG
6-28 DG
6-28 DG
6-29 JE
6-27 DG
6-27 DU
6-27  Dif

8" long. HOOK
2" long on one
end., 5/18"d.

sin 1long, 3/4"
d., has knots,
gnd is of no
significance.

5 30d, Cut common
nails 1 10d. Cut
common nail, also

1 extra head (1arge)
Corroded, some wood
adhering. No evi-
dence of fire

Tar only, %"~ !
in thick. Coated -
with dirt.

Decayed small posts
Wood is soft, red
and ugly.

8d. Cut, common
No evidence of

- fire.

Very frogmentary-
may be decay and
not fire which

has blaockened them.
204, Cut, commone.
Some tood adhering.

i to 3/4". cleeTly
coal tar

2 10d. Cut
1 20d. (?

co mmon

Up to 6" long, 4n
wide, 1" thick.
Had rested on
curved logs. Scme
of bark (pine?)
stil1l adhering.
Diameter of logs
6" or more.

77
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{5 frags .

0 Nails

E-F

‘E=F -

3, & 1 frag.

1 Gabion
Viire
-2 pleces

G-H

70

12-13

14

- 32"-65"

5'

6-28

717

DG

EL

Up to on " thicke.
3/4" tar, "
dirt, 3/4" ter,
with small gravel

3 104, Cut, common

Not twined. 1/8"
d. From 4th
Gabion in, on S
gside of embrasure
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