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Further VWorlt on the Pagen Creek Dike (Neor Lewes)*
by
Dovid llarine

In 1951 Mr, Frank Austin, Mr, and Mrs, Charles H, Robinson, Mr,
Donald Dillon, Mrs. David Marine and nyself dug two test holes
on the Dike, Our-findings were reported briefly in the ARCHEO-
LOG, 29550Vl sz, ‘Noy 17

In this report I wish to record additional data that have
accuriulated since then, The location of the Dike is indicated
in Pigures 1 (cover) and 2,

It will nake the subject mnore understandable and interest-
ing, perhaps, if I give a little of the historical background
of the area in the immediate vicinity of the Dike, and when‘
rnore facts of history and data on the Dike become available,
it may be possible to tie'the two parts together and corie up
with answers to the whens, hows and whys of the Dike.

The iuportance and purpose of this Dike unay be indicated
by the map of the eight Duke of York land grants in the area
(See Fige 3). These land grants were the old Dutch grants
taken over by the English in 1664 with the identical property
lines and acreage of the Dutch and redistributcd by the Inglish
according to the rule, "To the Victor belongs the Spoils.™

Going back six years (fron 1664) nay give us further in-
sight, In 1658 there was a division of Dutch interests and
activities on the Delaware because of the financial difficul~
ties of the Dutch West India Co.

The Colony at Fort Casinir (New Anstel) (Ilew Castle) was
turned over to the City of fmsterdan to finance and adninister
while the activities at the Whorekill (Lewes) were retained by
the Dutch West India Co. ond one Peter Alricks was given the
sole rights to trade with the Indians here. Referring again
to Figure 3, it will be seen that the Dike is locatza on the
150 acre West India Fort tract of land and that Petcer Alricks
had the adjacent L34 acre tract to the northwest and Willem
Claessen had the adjacent 50 acre tract to the southeast. ,

After the English took over there was = delay of 5 or 6
yvears before Duke of York grants were made and Helmanus Wool=-
banck (Wiltbank) made a trip to the Maryland Colony land office
in Sonerset County. On October 3rd, 1670, Jenkins - the sur-
veyor in charge of REastern Shore of Maryland land office - cane
to the Whorekill and surveyed these three tracts of land, For
this move, Mr, Woolbanck (Wiltbank) wes charged with treason
by local land owners, but the charges were squashed, and in
1672 Mr, Woolbanck was given a Duke of York title to this West
India Fort tract.s It is fascinating to speculate on why Mr,
Woolbanck was so anxious and took such risks to get possession
of this tract, He also purchased frou Daniel Brown the 400
acre "Tower Hill®™ Duke of York grant directly across Pagan
Creek and miore than one holf of this tract was still owned a
century later by a grendsonh = John Wiltbank, Thus Helmanus
Woolbanck owned both tracts of land directly connected by the
Dike,

*Footnote = (Our Society is greatly indebted to Mr, Samucl
Russell, the owner, for his interest in and permission to ualke
the investigation here reporteds,)
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You will also notice that "The 0ld House Site" and pro-
bably the Dutch Trading Post were located on this West India
Fort tract, as well as the teuporary Indian encampment (known
as the Russell Site in the records of the Sussex Archeological
Association) (The LRCIEOLOG, Vol. 9, No. 1, 1957) and also that
both are on or close to "The road over the Dike from Polit Town®
(Pilot Towm),

The earliest docunentary evidence of the Dilke we have to
dete is the Louis Chanbers find of a plot by John Shankland
dated Jan. 26, 1773: (See ARCIEOLOG 1952, Vol, 4, lo, 2), This
plot shows the Dike, marsh, Pagan Creek, land and road approaches
essenticlly as they are today.

Briefly this is the historical background for the ueagre
data we have so far collected regarding the Dike.

Reference to Figure Y will show the ground plan of the
Dike as it exists today -~ its apvarent length -(about 700 ft.),
curve, directions, width at the top (9~10 ft.), wooded and marsh
areas and the places on the Dike with and without groundsel or
salt bush., The nine principal test holes are also indicated.
The curve in the Dike recuires notice, A plausible hypothesis
would assuuie that construction of the Dike began at its north-
east terminus on the West India Fort tract becausc (a) of the
road approach fron the Whorel:ill (Pilottown) and (b) of the
probable source of the sand used, and extended on tvo thc uarsh
on the same course as the road. If this course had been fol=
1owed the whole distance across the uarsh, it would have cross-
ud Pagan Creek tangentially and also woula have encountered
sonsiderable narsh on the southwest bank, but by curving the
~ike more to the southwest, they were ablc to cros- the creek:
4t right angles and have firm high ground for the cuthwest
oridge abuttment.

In Figures 5 and 5a I have indicated present cirwrations in
selation-to the warsh levels These elevations are r.ct drawn
to scale, but are relatively accurate.

In analyzing this figure, one notes a depression with an
over all length of approximately 4O ft. begimning about 6 ft.
back from the present field line, In Figure 1 (acrial photo-
graph) you will notice a bulze of the trec line into the field
and that the bulge reaches its maximum in the line of the Dike.
I believe that this bulge indicates that sand had been removed
from this area. Back in 1951 this depression was the subject
of considerable speculation by Orville Peets and nyself as to
its significance, Our speculations would have eclipsed sone
of Baron Munchausen's Tales, but none of then were satisfying,
or convincing, so I.consulted Mr, Samuel Russell, whose family
has owned this property since 1836, and he was aﬁle to offer
a very brief and satisfying explanation as follows: "My father
sold fill dirt from this area to the Queen Annc R. R, Co. about
1896 for the causeway they were buillding across Pagan Creck a
little upstrean fron the Dike"™, The old saying -~ "Truth is
often stranger than fiction" can occasionally be modified %o
read = "Truth is often simpler than fiction", :

In view of this fact and some circuustantial evidence, it
is obvious that the original Dike began farther out, or, put
in another way, that the actual length of the Dike 1s considerably
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shorter than present appearances would indicate -~ possibly

by as nuch as 65 ft. This is also suggested by the present
width of the zone of larger trees (indicating higher ground)
and by the width of the zone of scrub and brush (indicating
wet ground) which terminates in the brushless marsh. It is
further supported by our 1951 findings in test hole #1 which
is 114 ft, from the present field line. As reported in the
LRCTEOLOG (1955) this test hole is a trench cut from the cast-
erly side of the Dike to the nidline and 43 inches deep to

the original hard shore bottorl, Forty one inches of this depth
was couposed of fill dirt consiszting of marbled loam arranged
in irregular aoreas of dark top soil and soil interningled with
yellowish clay. There was no uud below the fill dirt - only =a
dark line on the underlying send indicating the original shore
or beach surface, It was in the f£ill dirt reuoved from this
trench thet we found one intact notched arrowvhead and scveral
flakes.

You will notice from figures 5 and % that this trench
(test hole #1) is near the middle of the 196 ft. stretch where
the present Dike top averages around 24-~3 ft, above the uarsh
level, It is safe to assuimne from the above data that test:
hole 7#1 is close to or on the original shore or becach line,
and that the original bank (if any) was toward the present
ficld from this test hole. An attempt was made to find the
line of demarcation (if any) between fill dirt and a possible
original undisturbed banlk,

To this end test holes "a" and "b" were dug 84% and 74
feet respectively from the present field linc to a depth of
38 inches below existing Dike levels to a homogeneous light
gray sand bottom. Above this sand ecach hole had contained
only yellow-gray f£ill loam. Water rose in hole "a" to a depth
of about 10 inches while none appeared in hole "b¥,

Test hole "c® was begun 65 feet from the present field
line or 9 feet from test hole Yb"™ and was extended 15 feet
toward the field as a trench, This trench, at its beginning,
was dug to a depth of 33 inches below the present Dike level
which is at full height here at its beginning and 2% inches
below present ground level at the field end, which is in the
depressed area of the Dike.

At its beginning (65 ft, from field line) this trench
showed £ill dirt to a depth of 28 inches and then undisturbed
yellowish sand. At the other end of this trench (15 ft.)
yellow undisturbed send began at 9 inches below present surface.
There wes no £ill dirt here, but since this end of the trench
was in the depressed area of the Dike, some fill dirt (loam)
nay hove been present here before the dirt was sold to the
Railroad Co, in 1896,

L fourth test hole "d" was dug 4O feet from the field
line (10 feet toward the field from the end of the trench - "c!)
and near the deepest part of the depression, This hole - 24.
inches decp = showed inches of brownish send and hunus and
below this undisturbed yellow sand,

Fron these data it would appear that the original fill
began about 65 fecet out from the present field line and that
this roughly represents the dividing line betwecn the original
high ground and the beach, The original layout of the Dike,
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however, is complicated by the 1896 renoval of sand and the
destruc%ion of the roadway (Dike) in this arca, which masks
any evidence of sand removal prior to 1896, it might well
be that the sand used to stabilize the marsh was also taken
from this convenient Dike approach area and thus accounting
in part at least for the present northcasterly bulge in the
field line in this arca (see Cover (aerial photograph Fig, 1).
This Dike approach area is the most elevated of any ground
along the ficld linc and is cowposed cntirely of yellow sand.

Test Hole #2 - This is the 2nd and lest test hole dug in
1951 and is 122 ft, out from test hole ;4. IHerc the top of
the Dike at present is 14" above the level of the tidal marsh
in contrast with 24=3 f£t, ot test hole #l.®W By punping out the
water and rcmoving some eccuriulated debris, I exposed the white
sand noticed in 1951, which we at thet time designated "beach
sand®, With a spadec and bilge pump I was able to rcuove the
layer of purc white sand 26 inches in thickness lying on a
dense dark gray brown mass of coupressed mersh grass, roots
and warsh mud, (Sce Fig. 6). 4 probe was pushed dowvn through
the compressed grass and mud 22 inches to the hard sand bottom
or 62" below the present top of the Dike., This was later con-
firmed by soil cores., HNone of the original clay supecrstructure
of the Dike was present at this point. Since a 26 inch thick
layer of bleached sand-was proven for test holc #2 and was
absent at test hole #1, it was necessary to determinc where -
the sand layer began., I went back 4O feet from test hole 2,
or 82 feet out from test hole i1, about half way down the
steep slope of the Dike and took a core designated Test Hole
#la, The top of the Dike here is about 16-~I7 inches above
e marsh level, This core showed brownish sandy topsoil and
a yellowish clay layer on a thin coupressed layer of black mud
and sand which was the original bottom and 32 inches below the
present dike level, There was no white sand layer - only clay
£111 extending to the dark thin layer of compressed marsh nud.

Test Hole #1b was dug 20 feet back from test hole i#2 or
102 ft, out from test hoie #1l., At this point the honey combed
top of the Dike is roughly 15" above the marsh level, I took
about 8"-9® of turf off and pushed the soil sampler down 28
inches further to hard bottom., This core contained no clay -
only a layer of white sand about 9 inches thick above the black
mud, which here was mixed with the sand of the hard bottom
which is approximately 36-40" below present top of the Dike,
The data obtained for test holes Nos. la, 1b and 2 show that
the sand layer begins somewhere in the 26 fte betwcen test
holes No. la and Mo. 1b, or souewhat wmore than 20 ft. north-
northeast of test hole Mo, 2 and souewhat less than 102 ft,
south-southwest of test hole 1o, 1, The fact that the layer
of "bleached" sand is 26" thick at test hole llo, 2 and about
9 inches thick at test hole 1b (20 ft. apart) indicates that
the sand layer probably begins very near test hole No. 1b.

The Dike from test hole #la on out contains many caved in
tunnels - probably of muskrat origin,

Test Fole #3 is 315 ft., out from the field line and 79
feet Trom Test Hole #2. The-Dike here is now only 5 or 6
inches above the marsh level, while at Test Hole #2 it was
1% inches above. After renoving a loyer of browvnish nuddy
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turf about 12 inches thick, I exposed the white sand layer,
This is at least 24 = possibly 30 =~ inches thick, but I could
not dig to the bottom of the sand layer becausc the wet sand
caved in as fast as I could 1ift it outes I then put a probe
dovn and found 6 or 8 inches nore of sand before getting to
snooth muds I put on an extension:and pushed the probec down
8 ft., from the top of present dikec, but touched no hard
bottom =~ only mud, ;

' Sinilar excavations were carried out in Test Holes #4+, 5,°
6, and 7 with similar findings. You will notice that Holes #3,
4, 5, 6 and 7 arc all located where the dike at present rises
only a feow inches above the narsh level,

Test Hole 8 ~ This is of interest in that the Dike here
is preserved and rises about 2 ft, above the marsh level and
below the turf there is still the layer of yellowish gray and
marbled clay mixed with sand which was last noted in Test
Hole #la. This clay is laid directly on the white sand and
served as the road surface. In digging, I found the top soil,
grass ancé humus leyer about 9" thick and the clay layer about
6-8%" thicl:, down to the white sond layer. A4 core taken adjacent
to the tes% hole shows 9 inches of brownish sandy soil, grass
and brush roots, six inches of clay and 19" of white sand lying
on black mud (peat). About 5 inches of this peat was included
in the sample core, This mud is {firm, compressed and relatively
dry. The linc of demarcation between sand and mud (peat) was
quite sharp, The total depth of the dike from its top to the
compressed mud at present is 34 inches, A probe put down 8 ft.
show;d no bottom, as was also found at Test Holcs #3, 4, 5, 6
and 7.

Test Hole #9 is located vhere the Dike surface drops steeply
50 The soft mud level of the marsh and shows topsoil and clay
sty but the sand layer is about the seme as in Test Hole #8.
e whalte sand layer could be followed and wapped for 23 ft.
sayond Test Hole 79, but no definite sand layer could be deter-
mined beyond this point.

Bridge gbuttment - By probing in the soft mud toward the
strcam bedy onc could outlinc timbers about 2 ft. down in the
mud beginning at 8 ft. fronm the end of the sand layer. These
tinbers were arranged side by side and at right angles to the
long axis of the Dike., fciross the dowvmstreamn ends of the cross
logs is a 14 ft, log lying parallel with the long axis of the
Dike, and on the dowmstream side of this log is a row of plank-
lilke picces of wood driven into the mud, probably to hold the
log in placec just as there are at least 3 posts or small piles
driven into the mud on the stream side to hold the transverse
timbers in nlace, To thoroughly investigate this bridge abutt-
ment will require cereful planning, sone engincering skill and
considerable additional cquipment. This is a projcct in itself,

South West Bank -~ Two test holes six feet apart werc dug
on the soutiiwestern bank of Pagan Crecck in the line of the dike
and on the original "Tower Hill" Dukc of York land grant, Herc
the stream impinges on the bank with little or no intervening
marsh. Tost Iole #1 was dug on the sloping bank 18 inches back
from the level of tidal water existing at the tiwme., There was
brownish sondy top soil to a depth of 9 inches and under this
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vas & layer of purc coarse yellow sand about 8 inches in thick=
ness, This sand was resting on very firn reddish yellow clay.

I dug into this clay to a depth of inches and the total depth
of hole was 21 inches. Test Hole #2 was dug 6 ft. back from

Test Hole ;21 to o depth of 31 inches., The top 8 inches was
couposed of brownish sandy soil and grass roots. Then a layer

of marbled gray and yellow sandy clay 1% inches thick was en-
countered, and below this I dug into a very firm packed recddish
yellow clay similar to that encountered in hole No, 1 for approxi-
mately 9 inches,

No conclusions can be drawn from these few dota beyond the
fact that the reddish yellow clay at the botton of each hole
seeits to be a natural undisturbed dcposit, and that a planned
exploration of this arcea should be madc.

Discussion end Sunmary

I have probed the Dike extensively frowm Test Hole No. la
to Test Hole o, 75 i.c., the scction with the lcast clevation
above the marsh lecvel and therefore cesicst to mrobe, and can
find no cvidence of underlying brush, polcs, logs or other
t%mbcrs cxecept at the north castern bridge abuttment mentioned
abovec,

The question es to why the surfacc of the Dike hetween
Test Hole lloe la and Test Hole Mo, 7 is at present depressed
ncarly tc the marsh level cannot be fully enswered at the pre-
sent time, I have alrcady uentioncd the rodent (muskrat?)
tunnecls in the steceply sloping scctions around Test Hole llos la
end beoyond Test Hole llo. 7, which might mecan that in thesc
arcas the process of lowering the Dike level is still active,
whilec in the intervening arca (between Test holes No., 2 and 7)
the lowering was accomplished wmuch carlier by the same process,
but is now guicscent or arrcsted becausc the rodents have cn-
tirely destroyed the clay £ill portion of the Dilzc above the
sand leycr, Water action (tidal, rain, freczing, wave, flood)
would nccesserily hasten the destruction of the supers%ructurc
of the Dike after it had been cxtensively tunnclled by the ro-
dents, In favor of this view as a major causc is the fact
that the vhite stnd layer throughout the depressed arca is ine
tact and overleid only with mud and turf of ten less than a
foot in thickness = indicating very littlec ®scttling" of the
send layer into the underlying wud over a period of 2 and possi-
bly 3 centurics, Rodents could not tunnel the wet sand laycr,
and it would rcwmain intect.

The outstanding and perhaps unique fcature of this Dike
or causcway, of coursc, is thc 2 ft. thick (average) and at.
Icast 10 ft, wide layer of whitc send (the full width of this
sand layer has not been determined) beginning ncar Test Hole 1b,
which is 216 ft. out from the prescnt ficld linc and ending
approxinc tely 23 ft. beyond Test Hole #9 ncar the stream - a
distance of about 470 ft.

This sand is whitec and in the report in the ARCIEOLOG we
called it "beach"™ sand. We should have celled it blcached
send, since (1) we have no proof that it was hauled frou a




- Page 7 =

beach and (2) because sca Weter would react with the iron oxide
stain of the usual yellow sand, making iron chloride which,
being soluble in weter, would bo removed,

There arc also sowe differcences in the sand found in the
several test holes, In some it is coarsc and in others finc,
Also in one test hole (llo. %) the sand contains lunps of firn
gray mud varying in size frou 1/2 to 2 inches across and coverecd
with adhecring sand suggesting that this sand might have coue
from a beach with adjacent compressed nud strata in the bank,
However, all told, I think the cvidence available is insuffici-
cnt to support a conclusion that this sand was taken from a
becach. It would be wore logical and in kceping with the availe
able cvidence to conclude that the sand was taken from the high
ground on cach sidec of the northern roadway approach to the
Dike and wes blcached by sca water after it was put on the marsh.
Proof of where the sand, uscd on the marsh, came from, howcver,
is further complicated by the 1896 dostruc%ion of thils area of
the Dike for sale as £ill dirt,

The usc of sond in this Dike was obviously for the purpose
of extracting water, shrinking, firning and stabilizing the
adjacent underlying uud, which it succccded in doing, I had
never heard of such a usc of scnd (which does not wean much)
but obviously it was not a new experiment for the builders of
this carly colonial Dike, or they would have tricd it out first
on a projcct involving less work and material, In addition,
the builders of this Dike sl>owed considerable cngincering skill
in delicately balancing the load or supcrstructurc with the
supporting cepacity of the marsh,

I have been in touch with the Engincering Departments of
the State Highwey Comumissions of Dcleaware, Maryland and the
Federal Bureau of Public Roads. None of %he personncl I dis-
cusscd the question with had scon or heard of any instances
or litcraturc referring to the horizontal usc of sand spread
on a natural surface in road building to stabilize, dchydrate
and harden marsh mud or other soft soils. (The vertical sand
drain is a very rccent developuent and was first used about
1925), I have spent considerablo time in the libraries in
Washington and Baltiwmore trying to find litecraturc on the
horizontal usc of sand on soft soils to support roadways, but
so far without positive results.

This use of sand in couscway building may be unigue
in Delawere, and if so, that would be important, but my research
expericnce 1n ancther field (nedicine) malkes me feel certain
that it has been used clscowhere, pcerhaps in the Low Countrics
of Western DBuronc by the forebears of those who built this
carly colonial Dike.*

(Footnote) :

*The word “Dike" or "Dyke" probebly has somc Dutch significancc.
The carlicst local recard we have to date of the usc of - this
word for a couscway is in John Shankland!s plat of 1773, and

he was only copying the local nare commonly uscd in describing
it., Why the word "Dike" instcad of "Causcway" has always.becn'
uscd locally for this particular structurc probably has histori-
cal significancc.
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Nearly & century carlicr (Junc L, 1675), tho Court at
New Castle, Dclawwerec, issued an order cntitled: "To con-
struct two Dykes or nghwqys along certain wmarshy lands.™
(Fernow, B., Documents relating the Colonial History of the
State of New Yorl:, Vol. 12, 1877, pagcs 530-36 alsol =
Scharf, J, T. History of Dclﬂwgrc, Vol. 188é page 860,)

One of thesc Dylics was to be built w{th floodnatos pri=-
narily to keep out-Delcware Rivor water and was to be Y10 ft,
wide at the bottom, 5 ft., high and 3 ft. wide at the top."
The other Dyke (spe01flcat10ns not given) was to provide a
short cut for the traffic betwecen liecw Castle and Swancnwyck
(Swgnwyck). These Dykes wore coupleted in 1676 but no mention
is made of the wmethods or natcrlqls uscd.

The Dyke between Mew Castle and Swenwyck, variously dc-
signated dowm through thc ycars as "The Horsc Dyke!, "Broad
Dyke® and "Wilmington Strcet" becamc part of the main highwvay
betwecen New Castle and Wilnington and has bean repaired and
rebuilt nany tiwnes., An cxamination at the present time for
traces of the original structurc would thercefore not be very
pronising.

The scven pages in Vol. 12 referred to above contain
(1) Copies of scveral petitions, (2) a statcuent by the Mag-
istrates and (3) a long letter by Willian Toum, Clerk of the
Court recgarding the opposition that had ariscn. In thesc
scveral documents the words "Dyke", "Dicke", "Highway" and
"Causcway" arce used interchangcably.

Since the above account of the Di%c was written, I have
received the following inportant infornction from Dr. L. Ra W
Soutendijk, Financial Counseler, Nethcrlands IEmbassy, Washing-
ton, D, C., in a letter dated PcbrLary 27, 9950

"yith reference to your letter of Iovember 30thy I am
now able to give you the following information UPlCh 2
reccived from the Nethcerlands:

It is indced corrcct that the Dutch did not use wood,
unless it was absolutcly nccessary, for the construction
of dilkes and roads his contrﬁsted with the English who
used wood (c.g, in Rouncy Marsh),

Evidently the Dike you referred to was uscd as a road,
Since the Middle Ages it has been the custou in Holland,
if possible, to have a foundation of sand for road con-
struction or othecrwisec at least to construct a road of
which the botton layor consisted of sané, One can still
find traces of thesc layers of sand in the old roads which
no longer cxist becausc of peat digging end reclanation.

There is very little litcerature on this uwatter II can
confirn this statcment - Deliy) Our knowledge concerning
old dilzes and roads is incrcasing becausc of the growing
interest and the fact that norce attention is given thercto
vhen coxcavations take placce™
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Report on a Plcistocenc Shell Deposit
Henry H, Hutchinson

This uvnusual shell deposit was reported by W, J. Stoakley
of 116 Clayton Avenue, Laurcl, Delawarc, July 14, 1957, It is
located 1,3 miles wos% of meridian 75° 357 Wey, and 1.9 milcs
south of parallecl 38° 35! N, The clevation is 20-25 ft. above
sca lovel (U, S, G. S. map, Scaford guadrangle) and is on the
farn of Emory Spicer, Portsville Road, Laurcl, Declawarc.

In order to obtain water for irrigating his crops, Mr.
Spicer hed excavated a trench mcasuring 325 ft. long, 25 ft,.
wide and 20-29 ft, deep, At a depth of approximatecly 8 ft.
below the natural ground surfece, therce is a stratum of bluish~
grey clay impregnated with fragiiaoyster (and other) shell.

This deposit is 12 to 24 inches thick and eoxtends beyond the
length and breadth of the excavation and is on the linc of the
prescent ground weter lcevel, Most of the shell 1s broken into
small picces, but occasionally onc can find a whole half or
complete bivalve, The samc type of shell deposit was reported
to have been found at about the same depth when the C.C.Ce was
digging a drainage ditch on the farm of Columbus Phillips a
nuaber of ycars ago. The Phillips! deposit is about O.4 milcs
west of the Spicer cxcavation, -

On July 14, 1957, Henry H, Hutchinson was shown thc Spicer
deposit and ecxamined and troweled through much of the exposed
clay stratum at one cnd of the treonch in an ctteupt to discover
artifacts of human wake but with necgative recsults. He also
took saumples of the clay and shell for cxpert cxamination by the
Marine Laboratory, geologists and others. On fAugust 22, 1957
Dr. Shuster, of the Marine Laboratory, and his assistant went to
the site with Hutchinson and spent scveral hours exowmining the
deposit and looking for specimens, Sotic of the samples he took
were sent to the Delawere Geological Survey. '

Dr., Carl N. Shuster, Dircctor of the¢ Marine Laboratory,
University of Delawerc, rcports that in addition to the common
Chesapcake Bay oyster he found two prowuinent brecltish water
forams - Streblus beccarii and Elphidiun, Thesc forawms have 2
distribution from Plecistocene to Recent in geological time so

hey alone cannot be a definite time werker, However, he thought
that from the denth and circunstances the deposit could not have
been a Recent deposit and therefore would be of Pleistocenc age.

Chesleigh A. Bonine, Professor of Geology (retired) Pennsyl-
vania State University, gave as his opinion that the depcsit was
laid dowmn cuvring the last interglacial period, probably 35,000
to 50,000 ycers 2go.

Robert M. Gernmeroth, Geologist, Delaware Geological Survey,
reports that in addition to the cormion oyster he found fragments
of shell of the genus Arca - a clan. 4&lso exemination of the
clay or mud revealed wcll preserved microfossil fauna - nawmcly,
Streblus beccarii and Elphidium genteri which range, gcologically,
from Pleistoccne to Reecent and erc characteristic of strongly
brackish water. He also saw good evidence of a Pleistoceno age
frou thic stratigraphy and from the discoloration of the shell,

Crook and Harris in an article in American Antiquity, Jan.
1958, give two radiocarbon dates in cxcess of 37,000 ycars for
nateriazl obtained from a Pleistoccne terrace in Texas.
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Conclusions. Since the above authoritics arc in essential
agrecnent that this is a Plecistocene:deposit and the C-14 dotes
from Texas confirm Bonine's estinate, we can conclude that this
deposit is 35,000 years old or more and was deposited when this
arca was covered with brackish water,

% * 3k * £ S ¥ *

Book Review : '
Ccramics for the Archeeologist

by Annes 0, Shepard '
(Publication 609 Carnegie Institution, Washington, D. C. 1957)

In this book of 414 pages we have a nuch-neceded nanucl by one
who has long been recognized as the person best qualified to
write it. The intinate nixing of the advanced sciences of the
White nan with sympathetic observation of aboriginal potters
nakes whe unique auality of this book., A4 few quotations will
illustrate this: (p. 86) YPotters have different bases for judg-
ing when firing is couplected. They may burn a predeternined
aniount of fuel, or judge by the appearance of the fire or of the
pottery, or be guided by tine, Mearia Mertinez of San Ildefonso,
fenous for her lustrous black ware, follows a careful routine
and tines the different stages. On the other hand, a Sante
Ciara potter explained that she knew when the pottery was hot
enough by its color, On two different occasions, her firing
tenperatures were neasured with 8 thernoelectric pyroneter, and
in each casc her uaxinun was 750 °C, It is not uncommon to judge
tenperature roughly by color. This can be done because light
enitted by a black body is proportional to the fourth power of
its absolute temperature, Pottery is ncar ecenough to a theore-
tical black body for rough teuperature estimates to be nede from
color.™ At the bcttom of the sane page under the sub~-head: “Con-
trol of firing atunosphere® we recad the following: "Since archaco-
logists somnctines classify pottery with respect to the kind of
atnosphere in which it is believed to have been fired, it is
important to know to what extent potters who did not have kilns
could control firing atmosphere.,® This is an exanple of the
very gentle but sonetines devasteting reproof of inexact state~
nents by persons supposing then to be self-evident but who are
unaware of all the considerations involved. On the following
page there is an accurate toble giving firing data frou Pueblo
and Guetemalan potters but this 1s given a further ecnalysis
which nust be read carefully if we are to attempt to base con-
clusions on this teble, Persons who write of a craft frou book
knowledge alone are prone to errors that the worker in the craft
reads with a feeling of dispair, for to correct them he would
have to take up unfamilicr tools, Pottery is a craft of an extra-
ordinary counplexity but with an appearance of simplicity, and also
it is one on which a vast amount has been written, so the student
who has worked with words but not with clay can easily come to
feel that he has a learning that is proof ageinst error. IT may
be a very suall part of the purpose of this book to show the
danger of one-sided knowledge, but it does show this very effect-
ively, and it warns almnost as often against unscfe deductions
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bascd on contact with prinitive nethods as against those wade
on a plane too far removed from such contact,

The primitive potter is treated as a courade but with no ab-
dication on the part of the White scientist. Here is an exanple
of this cooperation: (p. 90) "Everything that would be required
was asseubled near-by at the start, and the stages of firing
were tived by clock, A snall amount of fuel, dung and juniper
chips, was added when the teuperature had reached 300°C (fig.
631-23, but a constant rate of heat increase was mnaintained.

The ware was intentionally fired at low teuperature to-avoid

the risk of impairing high luster. After 25,5 minutes, at
650°¢ (fig. 6:3), two washtubs of manure dust, used to smother
the fire, were thrown on all at once.™ And again: (p. 92) "I
well renenber the first tiwe I put the long therriocouple tube
of a pyroneter in a Pucblo dung "kiln." I expected the Indian
co blame any accident that might occur on this new, strangc con-
traption, Unfortunately there was a loud snap jus% as the fire
was beginning to burn briskly. When the firing was conpleted
and the "kiln" was opened, we found that a beautiful black jar
had a large spall on the side. Without a remark, the potter -
exaniaed it carefully; then after a nonent she exclained, "Oh,

I lef't a grain of corn in the clay." This explanation nay have
becen the correct one, and was no doubt a welcome one under the
circunstances, but the warning of the next paragraph nust be
quoteld: (p. 9§) "Sonetimes the potter may attribute a firing
accicdant to a natural but incorrect cause, It is irportant that
the ethnologist who is naking a record of firing understand the
causes of defects in order to judge whether or not the potter is
giving the correct explanation., This wneans knowing the working
and fi-ing properties of the clay.™ _

A nout vnexpected criticism-has coue to me frou the first of
our nenbers to read this book, and the objcctions wade are cer-
tainly valid, For us the book is too much concerned with South-
western, Mexican and Meso-Auierican pottery, We are cspecially
sensitive on this point, for we have been frequently irritated
by the confident assuaption, by persons who have wotched pottery
naking in the Southwest, that they have seen pottery made as it
nust have been made by all Indians everywhere, £4ind perhaps with
less reason we are irritated also by the display of pots with
elaborate designs in paint and slip, when our Indians used neither.

The latter half of the book scens at first glance to be en~
tirely devoted to ceramnics of the Southwest, but there is a great
deal in the text of the widest application, However, there is
justification for the feeling that our Eastern Indian pottery
has been soriewhat neglected, We could ecsily find excuses for
this neglect, but it nay be better to insist that there is here
a lacuna tha% should be filled., And we should go further; we
should present specific problens and ask that they be answered,
With our questions we should try to contribute information that
would help in finding the answers.

The ceranics of the Middle Atlantic Steotes have received a
vast amount of study, but aluost exclusively as sherds. The
fact that these sherés were once pottery vessels is made to seen
alriost irrelevant, A photograph of a restored vessel is often
shown, but the problens of its construction are seldom treated.
Here another quotation is a propos: (p. 183) "Ideally, construction
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should be included arong the criteria for pottery classification,
for it is a fundamental part of technique; noreover, basically
different methods of vessel forning are eunployed by prewheecl
potters, as we have secn in the review of practices of present-
day potters, But unfortunately, as the archacologist is well
aware, potsherds are generally quite uncommunicative on this
matters®

Several ycars ago I attempted to collect reports of pottery
naking by Indian nethods and the first I found was a paper by
Thecodore Stern "Pamunkey Pottery Making™ issued as Vol, III of-
Southern Indian Studies, 1951, at University of HNorth Carolina,
Chapel 11111, N, C. This is an excellent study of pottery as ;
nade by a few present day Indians, but the case for the survival
of old traditions is very weak, %he intervention of White archeo-
logists in bringing prehistoric pottery to the attention of thesec
nodern Indians,and the influence of White teachers using exanples
and nethods derived from the Southwest, obscures whatever there
nay have been of authentic in this Uan{festation.

A1l the pots illustrated or described seem to have flat bases,
though in some the flat area way have been small. In North
Carolina prehistoric pottery, flat bascs are as rare as with us,
i.c. less than one in a thousand,

Not naking much progress in collecting material under this
head, I wrote to the Ceramic Repository. Dr. Griffin rcplied
that not much secms to have been published, but he kindly sent
e a reprint of one of his own articles which, in intention at
leasty was exactly what I had hoped to find, It was entitled,
"An Expcriuiental Study of the Technique of Indian Pottery Making,"
by Janes B, Griffin and Carleton W, Angell, (Reprinted from
Papers of the Michigan ficadeny of Sciencc: Arts and Letters
Vol. XX, 193k, Published 1935): 1In the first paragraph we £ind
this statement (p. 1) "However, we found that there were a nun-
ber of tricks to this trade wi%h which we were not faniliar and
that our worl was merely a stall beginning in the anount of
technical investigetion which will have to be done before this
phase of aboriginel industry is understood." 1In the last para-
graph (p. 6) we have this: "We shall also attempt detailed ex-
aninations of sherd cross-scections in an endcavor: to deteruine
the method of construction, There are, of course, many questions
vet to be answered concerning the nature of the naterials and
the technique of wmanufacture of Indian pottery."

Ls to the experinments themselves, they scen to have been uade
by a sculptor under Dr. Griffin's direction, and we note thot a
saucer was used to form the bose., On this a square of cotton
cloth saturated with weter was laid. This, of course, would
have left a sharp iuprint of the cloth on %he base., &e find
such inprints-of textiles or natting on the bases of some flat
bottoned pots, but not often on conical bases unless the inprint-
ing is an integral part of the treatuiont of the sides. Hence,
we have no troublc in accepting the statcocuent that there is roon
for further experimentation. But if there was further experi-
nentation, it does not secen to have conle to the attention of the
Ceravics Repository,. ’

VWhen I nentioned the small nunber of good rcports of experi-
nental pottery maliing to a prominent LRastern archeologist, he
replied that Anna Shepard had made every conceivable experinent
in this field.
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£ great nany statenents in the present voluie could be cited
as iuplied denials of any such clain, but the book as a wholc
would suggest that no useful experiment we could uake would fail
to involve sone part of her cxpericence or fail to derive help
Fronfasts

A final word of praise does not reclate to the substance of
this volune, but it is inspired by a sort of colophon (though
on the firs% and not the usual last page) which gives vecluable
information to societies with publication problens. (back of
title page) "Conposed on Photon Machine by Machine Composition
Coupany, Doston, Massachusetts, Printed O0ffset by The Mullen
Printing Corp., Woburn, Mass., 1956. Reprinted Offset by The
Kirby Lithographic Coupany, Inc., Washington, D. C., 1957."

The text is as clear and sharp as lectterpress and the nany
drawings are superior to average lctterpress. The original
volune was not expensive at 36,00, but this reprint is sold
for 2,00,

0. H, Pects
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