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ABSTRACT-

e S e e S e .

survey for prehistoric site locations in western
Muscongus Bay, begun in 1983, was completed.  Thirty sites
vere recorded, Test excavations were carried out at five
sites., Very little evidence of Preceramnic occupation has
been discovered, One site tested was very rich in
Mercenaria, that species is rather rare today.  Another site
contains a possible house pit feature. .

Radiocarbon dating from 71983 test excavations of three
sites are reported. The results illustrate the problems and
complexities of dating shell midden deposits.

Pilot studies into the use of beach collections, and
shell hash screening to recover information from eroded
sites were conducted,  Intensive beach collections recovered
yery little cultural material, except waste flakes, Host
material was found high on the dintertidal and supratidal
shore, Statistical tests on the distribution of material on
the shore fail to reveal any significant patterns.

Detailed shore profiles and box cores were obtainéd
from several site shores., Sediments appear to erode fronm
unvegetated scarps onto the supratidal shore,  Higher enerqy
marine events transfer sediments down shore. . Quieter condi-
tions, betveen erosional episodes, allow marsh grass to grov
on the intertidal shore, sometimes peat accupulates,

Another pilot study into the identification of sub-




nerged archaeological deposits by coring is reported. . Two
colunn samples of intact shell midden vere characterized by
yeight percent through sieve analysis. . The results are con-
pared to sieve analysis of sanmples from shore contexts,.
Intact shell midden could probably be identified by a core
through subnerged deposits; howvever, eroded and redeposited
cultural shell hash would be difficult to differentiate fronm

naturally occuring shell hash. .
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INTRODUCTION-

Activities in Musconqus Bay in the summer of 1984 had
three main goals:

1y continued survey of the Hedomak River and vwestern

Huscongus bavye

2) test ezxcavations of selected sites; and

3) detailed shore studies of ervoded sites, .
These activities arve aimed at continuing analvsis of site
ages and coastal erosion, and assessmeat for Historic

Register gnomination.

SURVEY

Survey activities were limited to the area west of
Hatchet Cove in Friendship Township, and the eastern sﬁore
of Muscongus Sound south to Pemaquid Liqht,. Survey was com-
pleted for this entire area up the Hedomak River to the town
of Waldoboro, Only somne small islands south of Louds Tsland
went unsurveved (Bar, Ross, Haddock, and Western Bgqg Rock
Islands)a With the exceptions noted above, the marine
shoreline of the Louds Island, Waldoboro East, and ¥Waldoboro
Hest 7.5% USG5 gquadrangles has been completely surveved, .
The westera half of the Friendship Island 7.5% guadrangle

has also been totally surveved.




Ninety-five kilometers of coastline were surveyed in
1984, Twenty-nine new sites were located, and one previ-
ously recorded site {27-9: HMoorehead 1922, Snow 1969} was
relocated., Survey maps and site forms are on file‘with the
Maine Historic Preservation Commission, Augusita.

Thirteen sites [43%) fell along shore that had been
classified as High Probability ([Rellogg 1984312). . High
Probility was determined from inspection of 7.57 USGS gunad-
rangles and Haine Geological Survey Coastal Marine
Geological Banvironment maps. In the field, it is obvious
naps do not provide enough detail to allow accurate classi-
fication. Thus, High Probability can be much novre accn-
rately determined in the field, For example, of the 30
sites surveyed in 1984, 22 (73.3%) vwvere found at locations
that fit the High Probability model as determined in the
field, Nine sites {[30%., then, fell outside High
Probability as determined from maps. Therefore, the High
Probability mnodel may be more reliable than the survey
results presented above inply. The failure is in the appli-
cation, This is a serious shortconming, however, because ope
of the purposes of such a predictive nodel is to expedite
survey. If it cannot be applied, then a predictive nodel is
of little practical value,

Another result of the survey is the location of seven
sites solely on the basis of beach finds, or aéateur

reports. As far as could be determined, c¢ultural deposits

/MQ&




had been totally eroded at each location. A11 of these
sites are aleng High Probility shore, which suggests that
the High Probability model might be useful for locating sonme

subnerged, or eroded and redeposited cultural material. .

RESULTS OF 1983 C14 DATING

Site 27=%

Site 27-6 is located at the mnmouth of the Medomak River
estuary on Jones Neck. Artifacts recovered from two test
pits excavated in 1983 {Kellogg 1984:40-48) indicate an age
of 1100 BP. Both Ci2 dates were younger than expected.
S5I-64471 on <charcoal from 30-3%5 ¢cn depth in Test Pit A was
101.1% modern, while SI-6442 on charcoal from 30 cm depth in
Test Pit A dated to 290+105 BP ({A.D. . 1660). . Both sanmples
ver2 small, and required dilution.

There is evidence of Historic Period occupation in the
test excavations in the form of kaolin pipe fragments: but
not in association with the chavcoal.. The pipe fragments
(two stems from Test Pit A, and two fragments of the sanme
oval-heeled howl from Test Pit B) have stem hole diameters
of 5/64 inches., . They date to no earlier than A.D. 16B0, and
probably fall into the range A.D. 1710-1750 {Noel Hume

19692 296-312: G. . Faulkner, personal communication). There




yas little docunented Furopean contact in the area before
AsDs 1605 ([Stahl 1956:222-30): however, settlement of the
Pemaquid area began soon after {ibid. 35413, A trading
post was established on the St. 6George River betveen A.D. .
1630 and about A.D, 1675 (ibid. 39).  Jones NHeck, itself,
was probably settled before A.D. 1650 (ibid.). It is possi-
ble that some of the shell wmidden deposits date to this
early historic period; however, it is doubtful that Indians
lived on Jones Neck after EBuropean settlement as hostilities
vere almost constant (ibid.). The modern C14 date indicates

that the midden has been somevhat disturbed recentlyv.

Site 17-137

This is a non-shell site location on the western shore
of Friendship Island where only four flakes and a triangular
felsite biface were found on the shore, . Interestingly, none
of these is made of the green felsite most commonly found in,
coastal sites in the area. SI-6343 [455:65 BP) dated char-
coal from a hearth feature found in a trese throv. .
Apparently, +this is a limited activity site of late Ceramié
Period aqge. fhis type of site may be much more common, but
is difficult to locate in comparison to shell middens.,  The
shoreline type and aspect of +the site are both unusual,

also, The nearest beach is over 300 m avay, and the shore




faces due west.
Ot her non-shell lithic sites have been reported to ne
by amateurs. They are asually referred to as ¥Ychipping sta-

tions", and said to face the setting sun. .

Site 17-11

A series of 21 dates was obtained from Site 17-11 {the
Todd Site). . Five dates (Table 1} were taken from the Test
Pits [Kellogg 1984:34-40: 198%a:213) and a suite of 16 dates
from a column sanmple of midden from Test Pit B {Table 2). .
The column sample was obtained by removing a 2525 cm square
in 5 cm levels from the south wall of Test Pit B following
excavation (Figure 1). . Charcoal was recevered from the col-
amn sample by duomping the shell midden sediments into water
and skimming off the floating charcoal. 2all charcoal san-
ples received a nitration pretreatment at the radiocarbon
lab to remove uncharred organic matter {R. Stuckenrath, per-
sonal communication). . Shells were sslectz2d by hand.

The dates in Table 1, and those from a similar depth
(35-40 cm) in Tabhle 2 (5I-6427,5I-6433, and SI-6434), indi-
cate a range of 2390 C14 wyears {2035 yvears without SI-6821%.,
The midden cannot have been laid down in a simple horizontal
stratification.

The results of dating the columz sample are very con-




TABLE 1: RADIOCARBON DATES FROM SITE 17-11:

E ] 3 4 ] ]
1 SAHPLE § CONTEXT i AGE ] ASSOCIATION §
4= Rt i + i |
i {1 TP A ] { Grit—temperesd, i
| SI=6420 | U40cm bas.®* | 2390+70 | dentate~stamped |
] | i { pottery at midden basel
4 3 3 k| a
k] k] 4 W k|
| i TP C i | Charcoal congentration]
| SI=-6421 | 40cm bh.s, | 100.1% 9 with fish bone i
i | i modern | i
¥ + 4= B -
3 ] TP B 1 } bark black, i
| SI=-6422 1 35-40cm buasS.1 355+70 | shell-free zone; i
{ ] i ] 35=-#5¢cnm depth ]
% + 3 4 §
] | TP B i i Same as above:s |
§ SI=-6423 | 35-40cm beSe| ===—=== { Too small: i
] i i 1 No date ]
i~ E s o 4 -4
1 1 P C i ] Flotation charcoal |
| SI-6464 | 35-40cm bes.] 670+70 1 from bulk sanple of ]
| i i ] same area as SI-6821 |
i k| ] 3 3

*b.5S. 2 helow surface

fusing, It appears that the midden is very disturbed at
this location: however, no indication of such disturbance
was seen in excavation, The charcoal dates present a rea-
sonable sequence with a period of rapid deposition between
35 and 55 cm depth ([Figure 2). The shell dates, hovwever,
suggest a more conmplicated history ¥ deposition {[Figures 2
and 3). One explanation is that a dark black, shell-free

zone between 35 and 45 cm depth, encountered in the western




TABLE 22 RADIOCARBON DATES FROM SITE 17-117 COLUME SAHPLE

#@ k] 9 1 k] 3
| SAMPLE | DEPTH | HATERIAL 1 DATE { COMHMENTS 1
- - + + ———i + 4
| SI=-6425 | B5=10cm § Charcoal# ] 355470 1 Diluted i
] SI-6U426 1 20-25cm | " | 1125260 1 1
1 ST-6427 § 35-40cn | " § 1520+75 { Diluted 1
{ 5I-6428 | 50-55cnm | " § 152570 1 Diluted 1
| SI-6429 | 65-T70cm 1| E § 1740490 1§ Diluted i
E ] 3 ) 3 3 g
1 1 ] 3 9 k]
{ 5I-6430 1 5=-10cm 1§ Mya_ arenaria ] 610+50 i i
| SI=-6431 | 20-25cn | L ] 1070250 1 ]
{ ST-6433 | 35-40cn | w 1 580%+75 i
] SI-6435 { 50-55cm | W 1 545265 1 i
| SI-6438 1 65=70cm | # 1 2230275 |} ]
% } 4 + 4 3
i SI-6432 | 20-25cm | HMerceparia ] 26802105 | {
j SI-6436 § 50-55cm | W ] 1445+55 | 1
| STI-6439 | 65-70cn | # 1 1900250 1§ 1
} } 4 % 4 4
] SI-6434 | 35-40cm | HMytilus i 2215+£55 | i
i SI=-6437 1 50-55cm | ' 1 2015270 | |
| SI-6440 1 65=70cnm | n 1 1615255 1 1
4 ] 3 3 2 ]

*from flotation of each level

3/4ths of Test Pit B [dated 355370 B.P.: SI-6422, Table 1),
is a late Ceramic Period house floor excavated into esarlier
midden accumulations, The column sample may have been taken
throungh the back dirt pile from such a house., The -“Humbled
sequence of dates could have resulted, .

Given this kind of conmplex deposition, comparisons of
dates on different materials, as originally intended, cannot
be made, The results of the dating underscore the diffical-

ties inherent in shell nidden stratigraphy and interpreta—
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FIGURE 1: SITE 17-171 TEST PIT B PROFILY

Key I: Forest duff

II: Broken-up shell with dark black soil

ITa: Finely crushed shell with dark bhlack soil

I¥IT: Lens of yellow-grey silty clay with fragmented shell

IV: Very dark black soil with 1ittle shell: although there
is some shell lensing within thisg zone

IVaz Dark, reddish-brown soil with no shell

Yz Dense shell midden with many whole valves, most lyving
flat, Also, abundant mussel shell
¥I: Whitish-grey grit with no shell {podzol laver)

ViT: ¥Yellow-orange brown, sterile submidden sediments




tion, Huch nore detailed analysis of the Todd Site is
underwvay [Skipas, in prep.3 and 1985) based on large scale
excavations carried out in 198% by David Sanger.. A dozen
additional charcoal and shell samples have been submitted to
Beta Analytic and the Smithsonian Radiocarbon Laboratory for

dating. .

1984 TEST BXCAVATIONS

Three sites tested in 1984 are located on two small
islands in outer Musconqgus Bav. . Sites 17-123 and 17-125
vere initially explored in 1983 {Kellogg 1984:21+31y.  Two

additional Test Pits were placed im each site.

Site 17-123

This site is relatively large (1200 m by up %0 25 mn)
(Figure U), but shallow. All shell midden deposits are less
than 40 cm thick.  HMost of the shell is Mya  with smaller
amounts of HMytilus, or Modiolus.. Small amounts of sea
urchin shell, fish bone, and mammal bone are also present.
Very little prehistoric cultural material vas recovered,  Wo

stone artifacts wmere excavated, although flakes, and broken,

or unfinished, bifaces were found eroded onto the shove,




DEPTH IN CENTIMETERS

Pigure

0 FLOTATION CHARCOAL

| SI-6425

20
L | s1-6427

40 7

) SI-6428
60 T

 ST-6329
T T T T T T 1
400 1200 2000 2800
01 MYA SHELL
20
SI~6431
-6433

40 SI-64

l SI-6435
60 1 T

. T 1640

Y . T T T T T 1
400 1200 2000 2800

C14 YEARS BEFORE PRESENT

2: Plots of C!® pates from ¥est Pit B Column

10

sample




171 .

Three fragments of pottery were rTecoved, All are grit-

tenpered, and two are decorated with dentate stamping.
Site 17-125

1983 test excavations ({Test Pit 38: Eellogg 198L4:225-30)
uncoverad a large apomaly in the slope of the submidden sur-
face. Two additional excavation units were placed adiacent
to T.P. A to investigate the idea that a semi-subterranean
house pit had been encountered. Test Pit B was placed north
of T.P., A, and Test Pit C to the west..

Test Pit B was excavated to a depth of 110 cn, or 35 cn
deeper than Test Pit A. . The profile {Figure 5) clearly
shows that later shell deposits filled in a large depres-
sion.,  HNear the base of the shell deﬁosits, a zone of shellf
free, charcoal-rich sediments thickened towards the SE cor-
ner of the square. An oval basip-shaped feature [Feature 2)
vags found there., Near the top of feature, linear charcoal
stripes were discernable against the browner feature fill. .
Only bits of charcoal and very poorly preserved bone was
recovered from the feature fill; a bulk sample of the fill
was saved.

Test Pit € was nuch mnore complicated than expected. .
Instead of matching T.2. A, which sloped steeply to the.

north, the nidden in Test Pit C sloped to the west and north
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to a depth of 70 cn, Some mixing of submidden B-horizon
soil was encountered about 30 cm below surface in the SE
quadrant. The west wall profile did, however, show the
infillimg of a depression to the north.

Pottery recovered from T.P. B was inspected by Janes
B. Petersen. Pottery from the lower levels of the midden is
earlier and distinct from pottery in the upper levels, .

Three vessels, represented by clusters of sherds, were iden-

tified, Yessel 1 ds from Strata IT and ITa (Figure 5},
which are interpreted as depression fill.. The pottery is

shell tempered with cord wrapped stick decorations, and
dates to betwveen 850 and 450 BP.

Vessels 2 and 3 come from Strata IIfT-IV [Figure 5)
which appear to be associated with the large depression
because shells are flat lv§ﬂq. Both vessels are grit tem-
pered with rocker —dentate stamped designs which date to
between about 1700-1200 BP.. Thus, at least two dis%inct_
occupation periods are present, The earlier occupation may
be associated with the large depression. 1984 test excava-
tions, however, have not clearly resolved the npature of the

large depression.

Site 17=124

One 1x1 m test pit was placed in this small shell midden
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about 300 m south of Site 17-123._. A gravel storm beach is
over=riding the northern portion of the midden [Figure 6) ..
Test Pit A was placed just behind the gravel berm. .

Midden deposits consisted of a dark black, silty soil
matriz with sparse broken Hya and some mussel shell. . HMany
rocks were found in the apper level of the deposit. . Only 15
cm of midden were present. Cultural material consisted of
four flakes, and small amounts of bone. .

Very little cultural information <can be gqleaned fron
this limited test; but it does appear that nidden deposits
are being buried beneath a storn berm. The exposure of bed-
rock lower on the shore (Figure %) suggests that the nidden
deposits will not be protected from ultimate erosion, how-

evel,

Discussion

These three sites (17-123, 17-124, 17-125) are inter-
esting,  Althoungh two of them are relatively barremn of arti-
facts, their locations on two small islands in the outer bhay
where no mudflat is present today, emphasizes that environ—
mental changes have occurred., The faupral material recovered
in 1983 suggesis different subsistence activities in compar-
ison to other sites in the area (Spiess 1984). .

Another interesting Feature of this island group is
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FIGURE 52 SITHE 17-125% EXCAVATION AND SHORE PROFILE

Stratigraphic_Key

IT: Very fragmented shell in sod

II: Dense Mya and mussel shell midden, whole valves horizon-
tal

IIas Dense mussel and whole Mya shell midden, whole shells

dipping as indicated

I71: Lens of mostly whole Mya shell

1V: Shell-free dark soil

V: Lens of crushed shell

VI: Starts below Zone III as whole shell with Jdark black
soil, and grades into lenses of crushed shell and Zone
IV sediments

VITi: Culturally sterile, reddish-brown, %¥eathered till

i R I e S T i L T S i i 5

Az Boulder ramp: Slope=149

Bz Unvegetated erosional scarp of tilly; Slope=i10

C: Grass covered shorea: Slope=140

2 Sod covered shell midden: surface of Test Pit A3 Slope=50
2 Surface of Test Pit B2z Slope=-=50

: Sod covered shell midden; Slope=10

> Sod covered shell midden: Slope=6?
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that the intertidal bedrock outcrops conpecting the islands
form a natural tidal pool which could very easil% be
exploited as a fish trap. Complete closure of the tidal
pool is prevented only by two narrow channels with depths of
71 and 1% cm at HMean Low ¥Water, At present rates of sea-
level rise, based on the Portland tide gange {Hicks and
Crosby 1974), a natural €fish trap existed prior to about 300

vyears ago {71 ¢on/23 cn X 100 yrs). .

Site 17=-22

Site 17-22 is a very large shell midden omn the south
end of Hog 1Island. The site wvas mapped in 1983, and feyw
shovel tests were placed to determine the thickaness of the
midden, . Three 1%1 m test pits vwere placed in 1984 [Figure
T)s . Collectioas' from the site in the 1890's held by the
Harvard Peabodv MHuseunm, contain Susguehanna Period cremation
burial (#000-3200 BP) artifacts from the base of the midden,

Test Pit B was excavated to a depth of 85 ¢cm. . It con-
tained predominantly Mya shell in the upper levels, and mus-
sel shell in the lowver levels, Ceramics from the upper lev-
els are shell tenpered, while ceramics from 45-60 cn depth
are grit tempered. o ceramics were recovered €from belovw
65 cm depth. .

Test Pit € {Figure B8) contained shell midden to 65 cn
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FIGURE 6: SITE 17-124 SHORE PROFILE

Ke

f?zigggg covered boulders and bedrock, Slope=£0

I7: Dike of intrusive bedrock; Slope=00

ITI: Fucug covered boulders, Slope=39

IV: Cobbles and bhoulders: Slope=79

V: Shore face of small storm berm:; Slope=190

VIz Small storm berm; Slope=1?

VIiT: Shore face of larger storm berny; Slope=190

YIIT2 Crest of shingle storm herm:; larger stones than on the

small storm berm:; Slope=(Q0
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depth, except for the SE corner vwhich extended to 85 cm
depth. Hya-dominated deposits gave way to mussel shell with
depth as is T.P. B. Shell and grit tempered ceranics were
found throughout the sguare, A thin, corner-notched projec-
tile point of grey chert was found at 35 ¢m depth. Sone
Mercenaria shell was found between 20-35 cm depth. . 3 colunmn
sanple (17.5 cmx17.5 cm in 5 cm levels) was removed from the
east wall,

Test Pit D was much shallower than the others as it wés
near the limit of the shell midden.,  Deposits consisted of
Mya with some mussel and other shell to a depth of 25 cm. .
of the midden. Both shell and grit tempered ceramics were
found. The gquantity of ceramic sherds recovered in this
sgquare was nuch greater thanm in the other two. .  Several

flakes of exotic materials were found near the base of the

midden. .

Site 17-154

- Site 17-154 (Figure 9) is an extensive, but damaged
site along the western shore of Greenland Cove, . Several
houses have been coastructed on, or neayr the site.,. The site
is interesting because the midden contains a high percentage

of Mercenaria shell. One 1x1 m test pit was placed near the
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northern end of the site (Figure 10). The midden contained
considerable amounts of Mya shell, as well as, MNercenarias
Some nussel shell was also present.

Unfortunately, the upper %two-thirds of the midden in
this test was distarbed., Culturally sterile, B-horizon soil
was encountered diagonally across the whole sguare to a
depth of 70 cm. The leather sole of a modern shoe wvas found
at 55 cm depth. The midden below the disturbance appears to
have been intact.

Mercenaria shell composed a large proportion of the
midden to its base at 90 cm depth.,. Other faunal material,
ie, mammal, Ffish, and bird bone, and minor shell fish spec-
ies, was present throughout the midden.  Small rodent bur-
rows had disturbed the base of the midden, coming up into
the midden from the subsoil.

No diagnostic c¢ultural material was recovered. Only
one small shell tempered sherd was found. Several modified
beaver incisors, and bone point tips were discoversd. ¥aste

flakes of a variety of stones, including a striped chert,

vere found throughout the midden,

Commnents

This site is the most striking ezample of trend noted

in survey along the western shore of Greenland Cove.




SITE 17-22
Test Pit C
East Wall

FIGURE 8: SITE 17-22 TRST PIT C PROFILE

Key

I: Sod

IT: Chrushed Mya and mussel shell

IIT: Finely chrushed mussel shell

IV: Large fragments of Mya and mussel withk dark black silty
soil

IVa: Lens of shell-free, dark black, silty soil

Ivb: Same as IVa

IVc: Very large Hya shell fragments and whole Hya shells

V: Shell-free, very dark black soil '

VI: ¥inely crushed mussel shell with dark black soil

¥IX2 Reddish/orange brown silt soil; weathered till

22




23

Hercenaria shell was observed eroding from four other sites
in the vicinity, and found in test excavations at two others
{17=11 and 17=22). Apparently Greenland Cove was once a
good source of Mercenaria, and a small remnant population is
still present in the extreme upper reaches. B Mercenaria-
shell was also recovered within inter/subtidal nud at a
depth of 3.8 m in a vibracore ([(#HS-VC-2% 1in upper Greeniand
Cove,  Hith lover sea—level, upper Muscongus Sound would
have been isolated from tidal mixing ({Sanger and Belknap
1984: Kellogg 1985b), and thus, somewvhat warmer, - A changing
shell fish fauna was ptilized by prehistoric peoples as ris-

ing sea level brought changes in the local and regional

environment {Braun 1974; Sanger 1975).

BEACH COLLECTIORS AND BOX CORING

Test excavations in both 1983 and 1984 failed to
recover evidence of pre-Ceramic occupations in the area..
Indications from survey and amateur collections {¥Xellogqg
19814) suggested earlier occupations, nost of which has suc-
cumbed to erosion.  Pre-Ceramic occupation has nowv been con-
firmed b? excavations at the Todd Site {17-11) (Sanger per-
sonal communication, Skipas 1985).. Because nmach of
potential archaeological information is eroded, 1983 field

work experinented with obtaining data from eroded sites..
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FPIGURE 9: SITE 17-154 SHORE PROFTILE

Key

Tz Boulder talus: Slope=50

TI: TIntrusive bedrock ramp: Slope=99

TIT: Intrusive bedrock shelf: Slope=io

IV: Steep scarp of till:; Slope=530

V: Preak in slope at crest of scarp; Slope=270
VIz Grass covered land; Slope=60
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These efforts were aimed at characterizing eroded shell nid-
den deposits, and determining the fate of cultural material
in the intertidal =zone, .

Three gsites were selected for intensive stady.. Beach
collections mapped all cultural material on the intertidal
shore of the sites. Onre site was collected twice. .

Shore inspection was carried out in a systematic fash-
ion, =0 that all arsas were covered, often on hapds and
knees, over a period of several hours. . Shore profiles
{(Kellogg 1985%a:19,111) were taken, and either shovel holes,
or box cores placed along the profile lime., . Shell hash sam-

ples were collected from site and non-site locations, .

Site 17-85

A compass and tape map was produced [Figure 11 and
four mapping reference points marked with flagging tape. .
About eight man hours were spent searching the shore for
cultural material. Fach find was bagged separately, and
bearings to at 1least three reference points vwere recorded. .
Finds are listed in Table 3; numbers refer to points on
figure 11, Findings of the beach collection studies will be
discussed later. Note, however, that most of the cultural
material was found within 15 m of the erosional scarp.

Two profile lipes (Figure 12) were run perpendicular %o
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FIGURE 10: SITE 17-154 TRST 2IT7 A PROFILE

Key

I: Dense, flat-lying shell midden, with many vhole valves

II: Dense shell nmidden, dipping along contact with Zone 7TV
helow

ITZz Shell-free, dark brown to black soil lens
TV: ¥Yellow-hrown, silty soil lens, with no shell or cnltural

material
V: Dense shell midden with many whkole valves
VI: Undisturbed, culturally-sterile, yvellow-brown, submidden

soil
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TABLE 3z 5178 17-=-85 BEALH PINDS

NQ. OBJECT HFI HPS 0-P_ SHAPE- MEIGHT- DISTANCE- HEAR-
6 BT 2. 93 0.9 -=%92.1 DISK T4 3.7 1
7 BONE 7,33 0.29 22,2 BLADE 9.4 0.0 1
8 SHERD 2, 93 0. 49 -8,8 DISK .3 0.0 i
9 FLAKE 4,14 0,80 3.4 BLADE 3.8 10. 2 1.
10 COREF 2229 0.58 =0.3 DISK Ha? 12.3 3
102 B¥ 6. 66 0.29 =9,4 BLADE 0.6 12.3 2
11 BF 2. 58 0. 53 =6, 0 DISK 2.2 11.0 3
12 <COREF 2.36 0.64 18.0 PROLATE 6.8 14,7 2
12A BF 5.13 0.3 -17.5 DISK 0.5 4.7 3
13 PLAKE 4,48 0.38 -%.0 BLADE 16.8 5.7 2
14 B¥ 2,76 0.52 2.8 BLADE 2.3 15. 2 2
15 FLAKE 5. 44 0,34 6.3 BLADE 0.8 3.5 1
16 FLAKFE 6. 20 0.30 -%.1 BLADE 1.4 8.3 3
17 REF 5. 76 0.31 =17,6 DISK 1.5 b. 7T 2
18 BF 4,54 0.37 0.6 BLADE 1.5 3.7 2
19 BF 3.586 0,43 =8. 7 DISK 0.8 8.8 2
194 BF¥ n,97 0,34 =23.,8 DISK 1.5 8.8 2
20 SCR .53 0.76 -2.2 SPHERE 3.0 6. 3 1
21  BF 2.85 0.50 -2.1  DISK 0.3 13.7 2
22 TLAKE 3.75 0.41 -=12.5 DISK £.9 8.0 2
22h FLAKE 5.15 0.34 =28,8 DISK Tell 8.0 1!
23 PLAKE 2s 51 0.54 -9.5 DISK 3.2 12.7 2
238 PLAKE 6,44 0,29 =10.3 DISK 5.8 12.7 2
284 FLAKE 4,29 0.38 =15.9 DIsSK 1.2 y,7 2
25 BF 3,39 045 0.4 PBLADE 5.8 11.7 2
26  FLAKE 4,62 0,37 -0.8 BLADE 2.2 2. 3 2
27 BF 6.60 0,29 0.8 BLADE 1.8 9.5 2
28 BIFACE 4,81 0.3% =17.% DISK 10.8 12.5 ]
29 CORETF 2. 07 0.62 =-9.6 DISK 12,8 12.5 2
30 BF 4,21 0. 39 -7s1 DISK 0.9 B.5 2
31 BF 3.62 0,43 -2 BLADE 16.2 30.3 2
32 BF 4,68 0.36 -4,0 BLADE 7.0 28,3 2
33 BF 4,07 0.39 -11.B DISK 6.0 29,0 3
34 PLAKE 5. 75 0.31 -=-16.0 ¥3K 2.3 T2 1
35 BF 2.97 0.49 -%1.4 DISK 7.1 13.2 2
36 CORLF 2. 87 0. 50 =3.8 DISK 52.8 26,5 2
37 FLAKE 5.37 0.33 =-0,6 BLADE 1.4 22.5 1
KEY-

HEARz t=None, 2=S5light, 3=0bvious Beach Rounding

OBJECT: BF=Broken Flake, COREF=Core Tragment, SCR=5Craper

REF=Retouched Flake,

PRE=Prefornm, FCR=Fite-cracked Rock
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the shore, down the beach and nmnudflat between bedrock out-
crops [Figurz2 11). 7Pour box cores were placed along Profile
Be

lz}e box corer 1is a rectangular sheet metal box
14 chZS cm by 30 cm long with a handle on top. The corer
is forced into the sediments with the stopper removed fiom a
hole on top. The stopper is replaced and the core can‘than
be removed with an intact section of sediments. The corer
must be dug out with a shovel when the sediments are coarse
and will not hold together, or if heavy wet clays are
epncountered. . A metal plate can be slipped under the core to
prevent slumping. Some cores were extruded into heavy plas—
tic bags in the field. Others were transported intact for
mnore careful removal later. .

Box Core #4 was placed through shell hash on the supra-
tidal shore below the erosional scarp (Plate 1).. Sediments
below the shell hash were finely bedded silts and clays dip-
ping downshore on top of Presumpscot Formation clav. | The
pedded sediments are interpreted as slope vash from‘ the
steep unvegetated scarp (Figure 12, Profile B, Zone VI).

In general, the box cores and profile show an erosional
"ravinement” unconformity {Belkmap and Kraft 1981) overlain
by 1 intgrtidal mud, lov on the profile; by 2) gravel and
sand lag over a thinm remnant peat formed on redeposited
Presumpscot Formation, intermediate on the profile; by 3) a

sand and shell hash lag, on the high intertidal shore: and
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FIGURE 12: SITE 17-85 SHORE PROFILES

T: Stoney, sand and mud shores; Slope=39

II: Stonevy, sand and nmud shore with sparse shell hash;
Slope=60

ITI: Boulder line parallel to scarp

IV: Thick shell hash; Slope=89

V2 Shell hash rovered scarp base: Slope=130

VI: Steep, unvegetated scarp of weathered Presumpscot sedi-
ments: Slope=359

VII: Scarp of eroding shell midden; Slope=600

VITT: Sod covered shell midden: Slope=29

ey ey il s s i i L g . e T e S

A: Sanidy, stoneyv mudflat with evidence of clamning; Slope<d2?

B2 gravel and mud shore with sparse marsh grasg: Slope=8g0o

Cs Boulder line

: Grass covered, supratidal shore with shell hash:

Slopa=190

Bs Vertical scarp of shell nmidden and upderlyving sediments:
S5lope=900°

*s Brush covered land:; Slope=20
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by 4) slopewash on the supratidal shore.,

Given that relative sea-level is rising, this erosional
profile is migrating up into the shore, Sediments are
eroded by subaerial processes from +the steep scarp onto the
supratidal shore where they remain in temporary storage
until some high energy mavine event transports them into the
intertidal and subtidal environments, . Iin between high
energy erosional events, the scarp may stabilize, and marsh
may develop on the high iantertidal shore. This type of con-
cave upward shore profile ([Emery and Kuhn 1982) is common in
the study area {Kellogg 198%a:33=-3%) . . The phenomena is
exaggerated at Site 17-85 because a boulder sea wall several
meters in front of the scarp holds back sediments, sonevhat,

in the supratidal zone.

Shell Hash Screening

A 1%1 »n sguare was placed on the supratidal shore adja-
cent to Box Core #4, whers shell hash completely covered the
shore, The intent was to excavate in 5 cm levels, however,
the shell hash was only about 5 cm thick.. Shell hash was
shoveled idinto a 1/8 in hardware <c¢loth screen (Plate 23%..
Because the sedinents were wet, huckets of water were poured
over the screen to wash material through., .

In approximately 0.05 <cubic meters of shell hash, 10




plate 1:

Location of

Box Core ## at Site 17-8S

32




flakes were recovered, Test excavations in 1983 (Kellogqg

19814:32-34) recovered two flakes from 0.2 cubic neters of
intact shell midden. If a rate of 10 flakes per cubic meter
(2 flakes/0.2 n3) 1is representative, then the ten flakes
found imn screering shell hash represent about one cubic
meter of intact shell midden that has eroded {or 5 m2 at
20 cm thick), and there are about 200 flakes per cubic meter
of shell hash.

The volume of shell midden sediments has been reduced
by a factor of 20 (1 m3/0.05 m3) during erosion.  The total
beach collection from the site contains 68 flakes represent-
ing perhaps 6.8 m3 oflinﬁactféhell midden, or 34 m2 at 20 cm
thick. .

There is an area of shell hash, approximately 18 m x
2 m in extent by about 5 cm thick {1.8 m3), in front of the
erosional scarp. This shell hash could represent 36 m3, or
180 m2 at 20 cm thick, of intact shell midden.  Extant mid-
den deposits cover about 130 m2, so by rough calculation, an
original extent of 310 m2 at 20 cm thick is represented, and
58% by volume has eroded [{assuming that all of the original
shell deposits are represented).

One other 1x1 m sguare from the sparse shell %hash of
the upper intertidal zone was screened,  0Only one flake was

recovered.



Screening shell hash a¢ Site 17-85

Plate 2
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Site 17-116

Only the barest remnant of shell midden deposits remain
at this site on ©Oar Tsland ip upper Muscongqus Bav. . Tha
shore is mostly rocky with a narrow section of mudflat/beach
in between hedrock outcrops (Figure 13}.. The vock wall low
on the beach is most likely the foundation for ap historic
structure, The mudflat behind the wall may thus be a rela-
tively nodern accumulation.,  Only six objects were collected
{Table 4). .

Twuo box cores were taken, Box Core #1 was 12-15 cm of
shell hash, sand, and gravel ower 10-12 cm of dark, organic-
stained sand. Box Core #2 penetrated to 25 cm depth, The
top 5 cn consisted of mud and coarse sand, bioturbated and
not tied black, The next 5 cmn was comnpact mud penetrated by
purrows from above and stained dark.. Hya-were found in
growth position. The botton 15 cm  were veathered

Presumpscot Formation clay with iron concretiomns. .

Site 17-155

Site 17-155 was discovered in survey 30 June 1984,
along the upper western shore of Greenland Cove [Fiqure 14).

The former presence of a site was indicated by 1lithic
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Figure 13: Beach Collection and Shore PFrafile of Site 17-116




FIGUEER 13: SITE 17-116 SHORE PROFILE

Key

I: Littered nudflat; Slope=60

I72 Stone wall

ITIzMudflat; Slope=090

TvVz Stoney mudflats Slope=2°

V: Pebbly and shelly, nizxed-sedinment shore; Slope=60

YT: Flotsawm covered, pebhble beach; Slope=110

VIIz Same as ahove; Slope=80

VIIT2 Unvegetated, Presuampscot sediment scarp; Slope=170
IX: Podzolic goil covered land: Slope=90
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TABLE 4: SITE 17-116 BEACH FINDS

pe— . o e v s s M s s s it s s S e S S S G

NO, OBJFCT WFI.- _#APS.- _O=P. . SHAPE-EEIGHT- DISTANCE WEAR-
T FLAKE 4.14 0,39 ~=5,1 DISK 0.9 12, 8 2
2  FLAKE  3.75 0,43 7.3 BLADE 17.3 1.3 2
3 BF 5,48 0,37 =15.7 DISK 26,1’ 3.0 1
4  REF 7.20  0.27 =34.6 DISK 1.0 12.5 2
5  FLIAKE  5.08 0.3% -=14,7 DISE 16.9 15.7 3
7  CORE 2.35  0.58 4.3 BLADE 399.0 9, 0 2

For XKey to OBJECT and WEAR codes see Table 3, .

material on the shore, including a Susguehanna type biface
base, . No indications of intact mnidden were found. Later
conversations with the land owner revealed that a small poxr=-
tion of disturbed shell midden was present.

Two intensive collections were carried out om 18 July,
and 1 August, 1984 (Table 5). Collection A recovered 14
items, while Collection B located seven itens..

{Cpllection B differs from Collection A only in its

location on the shore, based on a ¥ilcoxon Test [Conover

198032 216=-223) on Distance (Test Statistic=143, 50,
sigpificance Level=0.001).  All of Collection B finds were
4 m, or less, from the scarp.. %ilcoxon Tests on the shape

measures [see below), size, and weight were not significant.
Four box cores were taken on July 18 {see Figure 15%..

The top nine centimeters of BC #1 were organic-stained,
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coarse sand and mud with Mya in growth position. large
fragments of broken shell, a spruce cone, and bits of bark
and twigs were also present. This is interpreted as a dis-
turbed mudflat buried by an erosional lag of sand,

Box Core #2 penetrated a thin lag of sand and gravel
with an eroded remnant of peat overlying blue Presumpscot
clayve. . The upper 15 cm of the clay wvere slightly bioturbated
as indicated by pockets of sand.,. Below a color transition
to greenish clay, iron concretions vers present.

Box Core #3 was placed Just above the erosional edge of
a 10-15 cm thick peat deposit on the upper intertidal shore.
The surface of the peat is pitted and eroded.
Stratification within the peat comsists of bards of marine
mad to one c@m thick in  the wupper 11 cm, and sand lenses
grading to unstratified sand at 18 cm depth. . The bottom
12 cm of the core, consisting of sand and gravel below the
peat, was screened through 1/4 in mesh. A small brick frag-
ment was found.,

In general, +this profile shows a recent erosional epi-
sode truncating a guieter period in which marsh had devel-
oped on top of an earlier erosional surface, Recent erosion
had also moved sand downshore burving some mudflat deposits
just below Mean Low Water. Stratification within the peat
records thevimpaﬁts of lesser erosional and depositional
events on the intertidal shore, .

Box Core #4 was a test of using a two gallon gas can as




40

SN3TIISP
jueTd pue STToYS BAW
Pa3BINOTIXE YITM Pues

TI9Ys pue
‘sa1qgad ‘pues

psuTe3ls-oTURbIO

T 300 X0

woy T

wo 6

s3usUTPas

joosdumsaxg

s300x1 ssexb
ysiew Y3iTsm

satqqad pue

pues asIeod

Zz T9007 Xod

91T30dd 3I0YS GGlL~L1}

20¢

wogT

wog

joosdunsaxg

IsAexb pue

pues ¥SIROD

pues
3SIB0D 03 Aem

ButaTb 3EDg

(a3xo3
a9s) 3ead
P@T3T3IRIZS

‘snoxaqra

€ OO xog

33TS 36| oInbT4

woQg

wogT

woTT




PIGURE 152 SITE 17-155 SHORE PROFILE

Key

T2 5toney mudflat shore: Slope=30

TI: Same as above; Slope=89

ITI2 Sand and pebble shore; Slope=219

IV:s Vertical scarp of eroding peat;

Vz Pitted, erosional surface of peat: Slope=U0

VI: Flotsor covered cobble and mud shore: Slope=5H9

VIIz Unvegetated scarp of Presumpscot sediments; Slope=47°
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TABLE 53 SITE 17-155 BEACH FINDS

S N e D T 5 e sy . >

S TR L R ST gt T RS I ) N S SR S S G 5T VOS5 S e s e < E e e e . et T G e T D

Collection A-. -18_Jduly 1984,

NO. OBJECT WEI_~ _NPS_  _O-P. SHAPE- WEIGHT- DISTANCE- WEAR-
6 BF 1.89 0. 565 -5.7 DISK 37.56 30.7 1!
8 BF 2,71 0.51 -9.5 DISK 0.5 18.7 2
9 FLAKE .94 0,68 ~3.7 DISK 8.3 12.3 3
§0 COREF 2259 0. 54 0.3 BLADE 72.0 12,0 2
11 PRE 2.20 0.60 2.8 BLADE 38.3 4.3 2
12 COREF 1. 75 0.69 -=7.1 DISK 102. 2 2.7 1
13 BF 2;5{’ Bai‘33 "?238 DISK 396 33:@ 2
14 TFLAKE 4,87 0.35 =17.3 DISK 13.9 3.0 2
15 BF 4,58 0.36 -17.7 DISK 1.1 7.0 1
16 TFLAKE 3. 44 0.4l -8.4 DISK 2.2 4.7 2
17 COREF  2.87 0.51 4,2 BLADE 31.2 15. 0 2
18 <COREF 2.70 0.57 16. 1 PROLATE 16.71. 1.7 [
19 FPCR 1. 49 0. 80 9,7 PROLATE 322. 4 8.3 1
20 COREF 1.74 0.70 2.8 SPHERE 37.2 4.7 2
Collection B _ 1 August - 1984

21 BF 6. 40 0.30 6.6 BLADE 8.4 1.0 2
22 COREF 2. 48 0,57 6.4 BLADE 91.1. 1.0 3
23 BF 4,35 0. 38 -6.2 DISK 0.2 2,2 1
24  COREF 1+89 0.66 t.5 DISK 96. 8 1.7 1.
25 FLAKE 4,11 0. 40 12.8 BLADE 2.3 0.5 1
26 BT 5. 40 0.34 12.4 BLADE 3.6 0.5 1
27 BF .19 0.39 -12.3 DISK 1.0 4.0 2
272 FLAKE 2.20 0.61. 6,5 BLADE 1.7 4,0 1

For Key to OBJECT and WEAR codes see Table 3. .

e = p—

a box corer, The bottom of the can was removed with a can
opener, The gas can worked well, however, the handle broke
when extracting the can from the mud; it had to be dug out. .
Also, the thin sides of the <can were dented and bent. .
Nonetheless, a useable core can he obtained cheaply in this

fashion.
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RESULTS OF BEACH COLLECTIONS

A total of 65 obijects from the three sites were classi-
fied as to artifact type, material type, shape, and beach
el Perpendicular distance to the erosional scarp was
taken from the mapped position on the shore, and each obhject
gas weighed to 0.1 grans.

In general, the amount of cultural information that
could be obtained from an intensive beach collection is 1im-
ited, Diagnostic artifacts are rarely recovered.  Repeated
visits over extended time periods might increase the chances
of recovering a greater amount of material as shore condi-
tions change,

Several hypotheses were posad to test sone simple ideas
about the transfer of objects from shell nidden context to
heach shore context,  The ideas are: 1) flakes are broken by
movenent onto, and on the beach: 2) smaller objects are
moved more freguently than 1larger obiectss 3) smaller
objects get moved further downshore; and U4) flattened

objects remain higher on the shore than rounded objects. .

Hypothesis T

Ho: There is no association between flake breakage and

beach vwear.
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TABLE 6: TLAKE WEAR VS, FLAKE BREAKAGE

WEAR

| K1 g ¥ 3

] NONE | SLIGHT | OBVIOUS | TOTALS |

r 4 + 4 4 i
] BROKEN 7 & 1 16 1 3 1 25 i
i 1 7.22 1 14,88 1 3.33 i ]
2 ) 3 3 ;) 3
¥ R a ) k] i
FLAKES § WHCOLE | 7 { 10 ] 3 ] 20 i
i | 5.78 | 11.56 | 2.67 1 1
b 4 + t t !
i TOTALS | 13 i 26 1 6 {1 45 i
i 3 3 1 2 3

T —— 3

KEY [Fre=quencyl
|Expected |
2 3

Test Statistic=0,.91¢ Chi2({2,0.05)=5.9912 Cannot reject Ho. .

Ha: Broken flakes are more heach #oTn. .

Table 6 shows results of chi-square test on the U5
flakes from the three sites.,  The result is negative; Ho
cannot be rejected. The forces acting to ervode and nove

flakes about on the shore are not sufficient to break thenm, .

Hypothesis II

If obiects are being moved on the intertidal shore by

wave action, or other processes, then smaller objects wounld
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TABLE 72 OBJECT ¥EIGHT AND SIZE VS. WEAR

ety oz e ey e

e s e . g

ALL OBJECTS
Ho: Object weight is distributed similarly in wear classes. -

9 k] 3

{ WEAR { SUH OF | EXPRECTED |

i i RANKS | 1 Test Score=0.,004
e e B 4

| NONE | 99 1 693 ] Chi2z{2,0,05)=5.,991 .

4 3 1 2

i k] L) 1

| SLIgHT | 1174 1 1188 1 Sigpificance Level=0,979
L + e

| OBVIOUS { 272 | 261 1 Cannot reject Ho. .

@ 2 2, |

Ho: Obiject size is distributed similarly in vwear classes..
g 3 K ) 3

1 WEAR i 501 0¥ { EXPECTED |

| | RANES 1} | Test Score=0.08

4 4 A, _!

¥ o kg

| NONE {1 708 ] 593 1 Chiz(2,0.05)=5.991

| ] ) 2

E 3 ] q 3

! SLIGHT | 1167 i 1188 ] Significance Level=0., 9562
— + 4+~ —=3

{ OBVIOUS | 27¢C 1 264 { Cannot reiject Ho.

£ ] 4 ] 3

o, e o R L Gt S R W S, S O IR AT D, TN RS VS T T T -5

be moved more; therefore, wear classes might be expected to
show weiqght differences,
Hoz The weights of obdjects in different wear classes
are similarly distributed,

Haz Smaller objects are more %0rnh. .

On  the basis of a ¥ruskal-¥allis test {[Conover
1980:229-231) this hypothesis cannot be rejected (Table 7)..

4 similar test on the mazimup dimension of +the obijects vs..

wvear class is also negative (Table 7). . The sampe two tests
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were performed on the f£lakes only, Again, no significant

differences were found between the wear classes (Table 7). .

Hypothesis ITT

This hypothesis assumes that smaller objects are more
easily moved downshore, away from the erosional scarp, than
larger obijects, Height and maxinum dimension: vers tested
against distance from the scarvp.

Ho: Distance is independent of weight.,

Ha: There is a tendency for larger obijects to be assea

ciated vith shorter distances, .

A Spearman Rank Correlation Test is not significant
{Rho=-0.0314; Significance Level=0.804),,6 The distance of an
object from the erosional scarp is independent of an objects
weight. Tasting this hypothesis for each site, however, a

+

small positive correlation is obtained for site 17-85

{(Rho=0,325; Significance Level=0,0499). Thus, heayier-

e s s gz o s

S o 2 2

Ho: Distance is independent of size (measured as paxi-
pun dimension) .
Haz There is a tendency for larger obijects to be asso-

ciated with smaller distances., .
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TABLE 72 Continued

FLAKES ONLY

Ho: Object weight is distributed similarly in wear classes. .
¥ ;| E 1 |

i YEAR {1 SUM OF | EXPECTED {§

i | RABKS | 1 Test Score=0,52

5 +- - x|

§ NONE 1 272 {1 299 i ChiZz(2,0.05)=5,991

] 1 3 8

) 1 ] 1

{ SLIGHT | 612.5 { 598 1 Significance Level=0,770
- o ——dp e §

§ OBVIOUS 1 150.5 § 138 { Cannot redject Ho. .

] 3 3, 3

Ho: Object size is distriboted similarly in wear classes. .

!l g ] |

§ WEAR { SUM OF | EXPECTED |

i 1 RAWKS 1 ] Test Score={0, 25

+~ s 4

i NOWE | 285 | 299 1 Chi2 {(2,0,05)=5,.991 "
E ] 3 | 32

T x ] 4

{ SLIGHT { 599 1 598 § Significance Level=0. 8821
g + + 4

| OBVIOUS | 151 f 138 { Cannot reject Ho.

E 32 R ]

On the basis of a Spearman Rank Correlation Test, the
aull hypothesis cannot be rejected {Rho=~0, 1048
Significance Level=0.0406). . Again, the samne tests vwere

applied to the 45 flakes alone vwith no significant results..
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TABLE 8: SHAPE MEASUREMENT EXAMPLES

u2s o=

10 Not applicable
5 00,7368 Prositive values
25 0.6118 0,0

0.,5429 VNegative values

W
perfect Sphere 1
Perfect Rod 1
Perfect Blade 2
Perfect Disk 2

(From Dobkins and Folk 1970, pp. 1180}

Hypothesis IV

There is a large literature concerned ¥ith pebble
shapes on beaches vs., streams {see ®RBeineck and Singh
§980: 138-141: Dobhkins and Folk 19702 and Brock 197#%# for dis-
cussions) aimed primarily at discriminating between the two
environments in rock strata. Studies of beach gravel {eqg. .
Dobkins and Polk 19703 show that, depending on vave ener-
gies, different size pebbles are worn to different shapes
and moved differently on a Dbeach. Flat objects are tossed
up, while spherical, or rod-shaped (prolate) obijects roll
down.  This action eventually changes spherical objects into
flattened ones.

All ob-ijects were classified according to several indi-

cies based on measurements of the following three variables:

1) maximun dimension {[MAX):




48

2) intermediate dimension {INT), and

3) minimum dimension {MIN). .

For a spherical object, all three neasurements are the sames
for a rectangular obiject ‘*minimum dimension? corresponds to
thickness, while ‘lintermediate dimension? is the width of
the obiject.,

Gross shape was divided into four categories following
7Zingqg {1935, see Reineck and Singh 1980:2138).. The ratios of
INT/MAY and HIN/INT were computed. Disk-shaped obijects are
> 2/3 for 1st ratio and < 2/3 for 2cd ratio; Dblade-like
objects are < 2/3 for both ratios.,  Spherical objects are >
2/3 fTor both rations, and prolate obijects fall in the
remaining class. Other indicies, calculated as described in
Dobkins and FPolk ([1970), are the ¥Wentworth TFlatness Index
(WFD), Maximam Projection Sphericity (MPSY , and

Prolate-0Oblate Ratio (P-R) (See Table 8)..

Ho: Distance is independent of obiject shape. .

Ha= Flatter obiects are found closer to the scarp.

A negative correlation was expected between flatness
and distance. Using a Kruskal-Wallis Test on the qgross
shape class, no significant differences in the distributions
wvere found ([Test Score=2,67;: Significance Level=0.4457)..
Only five objects were classified as either prolate or
spheroid, however.

Testing the WFI and MPS nmeasures against distance, no
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TABLE 93 SHAPE MEASURE VS, DISTANCE CORRELATIONS

[ - i s

o s e o e o S o e e T R S 25 WA Sl S s A TR . S S S

All Obiects

4 N R 9
| Shape { Spearman Rank | Significance |
| Measur® | Correlation i Level i
2 ] 4 ;|
) 3 L ] ¥
1 WP i =0, 095 1 D.8496 1
o = + 4
] MPS i 0.069 H 0.5831 i
t + 4 ]
} O0-P 1 -0,240 H 0,054 }
1 4 —_— 4 ]
Site 17-85 Only
L ¥ 1] ¥
{ Shape i Spearman Rank | Sigaificance |}
| Measure | Correlation | Level 1
E R 3 3 8
¥ 1 i 1 ]
] WPI | =0, 247 i 0-1811 i
- +=- + i
§ MPS | D.246 i 0.1428 |
¥ + 4 4
] O=-P ! OQGQ’; g {3578“1 '
| IS S i .
Site 17=-155 Only
& £ 3 ¥
] Shape i Spearman Rank | Significance ]
i Measure } Correlation ] Lewel |
8 i a B
¥ 9 £ ] L]
| WPIL i -0.373 1 0.0871 1
— +- 1
i MPS ] 0.310 i D,1605 i
} + % 4
| G=-P | ~-0.,0476 | 0.0251 1
e " 2 3
significant correlations were found {Table 9., The 0-P

Ratio, which measures disk vs. rod tendencies, was ,however,
slightly correlated with distance [Rho=-0.2%, Significance

Level=0,054). Disk-like obdjects, having a negative value
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for 0=-P, therefore, were found somewhat further from the
scarp. This is the opposite of expectationms, . The relation-
ship is especially ¢lear at Site 17-155, wvhere 22 obijects
vielded a Spearman Rho==0,476, with a Significance

Level=0,0251. Thus, Hypothesis IV is clearly unsupported.

sSunmary

In summary, there appears to be little patterning to
beach objects that might be attributed to vwave processes,
The only relatiomnships found were the reverse of those
expected. It is probably unwise to conclude, however, that
objects found on the shore reflect a spatial relationship
that is related to a spatial context within the site depos-
its before erosion. Tce and man, also, impact the shore and
may affect shore assemblages to a much greater degree than

do waves at fairly protected locations.

SHELL HIDDEN AND SHORE SEDIMENT ANALYSIS

The intent of +this portion of the research is %to conmn-
pare samples of intact shell midden sediments +to natural,
and cultural shell hash deposits to assist in the develop-

ment of criteria for the identification of submerged site




locations.

A column sample from Site 17-711 Test Pit B {Pigure 1}
taken in 1983, and another from Site 17-22 “Test Pit €
(Fiqure 8) taken in 1984, were analyvzed +to characterize
intact shell midden, Bach level of the column was consid-
ered as a separate sample of shell midden.. T do not assunme
that the results represent shell nmiddens in general, . Both
columns, however, cut through several visually distinct
strata, so that a variety of nmiddem deposits were sampled.

Sediment samples from shore contexts were +taken fron
the Box Cores discussed esarlier, and from other locations of
interest, Cultural shell hash (CSH) samples were taken fronm
Box Cores 3 and U at Site 17-85, and from the supratidal
shore at Site 27-6 (Figure 16}, . A sample of natural shell
hash {(NON)Y was collected from a small, pocket storm beach
with an extensive overwash fan, on the north enid of Crane
Island. A sample from Box Core 1 at Site 17-8%5, and two
samnples from Box Tore 2 at Site 17-155 were grouped together
as sandy, dntertidal nudflat [STIHF). . Two levels from Box
Core 1 at Site 17-116 were classified as low, intertidal
nud flat {LIHF)., Also, inc;uded in the analysis as unknowns
were three samnples of shell hash found in HMS-VC-5, a U inch
diameter vibracore taken from Hockomock Channel, across fron
the Todd Site, in 1984 (Kellogg 1985h) . .

Fach sample was shaken through a set of three standard

sized sieves (15 mm, 6.3 mm, and 2.38 mm). ., The two larger
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FIGURE 16: SITE 27-6 SHORE PROFILES

Key-to Profile A

T2 sStoney mudflat shore: Slope=30

T1z Gravel and cobble covered shore with sparse shell hash;
Slope=7T0

13512 Flotsom covered, stoney shore; Slope=220

IV: Boulder line covered with flotson

Vz Brush covered scarp; Slope=440

VI: Vertical, unvegetated scarp head

Key to Profile B
Az Intrusive bedrock
B: Metasedimentary bedrock trending 352=2150%; Slope=79°
¢z Boulder strewn shore with sparse marsh grasss; Slope=fo
= Cobble and boulder strewn shore with shell hash; Slope=9°0
¥z Gravel and pebbles with shell hash; Slope=100
F: Flotsom over shell hash and gravel; Slope=16°
G: Small vertical scarp at thke bage of H
H= Grass covered scarp slope with eroded shell aidden;
Slope=370
T2 Break in slope at scarp head; Slope=260
J: Sod covered shell midden: Slope=30
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TABLE 10z RESULTS OF SIEVE ANALYSBIS

s v s s s s s e s e P

SH* 17=11 17=-22 SINF CSH LI#ATF NOHN CORE
Samples 27 13 13 3 4 2 1 3
CLAMISY  13.8 15.4 12,3 0.4 0.7 0. 05 0.2 1. 8
CLAMGY 29,5 30.6 28,4 1.4 4.5 0.3 0.5 2.6
CLANMY 43, 3 36,0 U0.7 1.7 5.2 0.4 10.7 B, 4
MRE 0.7 1.5 0.0 0.0 0.0 0.0 0.0 0.7
HUS% 4.5 6.0 3.1 0.1 0.3 3.6 0.0 0.5
OTHERZ 0.2 0.3 0.1 0.3 1.1 1.8 0.0 0.3
CHARY 0.1 0,03 0.2 0,005 0,008 0.0 0.0 0.0
BONEY 0.2 0.02 0.3 0.0 0.008 0.0 0.0 0.0
CERAMICYE 0.2 0.0 D, 14 0.0 0. 0 0.0 0.0 0. 0
FLARKEY 0.001: 0.0 0.00% 0.0 0.0 0.0 0.0 0.0
ROCK% 3.7 2.5 4,8 37.7 13.7 16, 6 2.7 9. 0
FRAC3Y 23.0 2%1.5 28,5 17.1. 32.1: 19.% 5%.8 2%1.0
PANY 24,3 22,1 26,3 42,7 87.5 57. 9 34,7 64.1

Notes Charcoal was present in only one of the SIATF sanmples.
*Shell Midden

size fractions were sorted into shell types, bone, ceranics,
rock, charcoal, and artifacts. Fach cateqory was weighed on
a Mettler £200 balance.,  The smallest size fraction ([FRAC3)
and the Pan fraction were also weighed. The discussion that
follows is based on averaged percentages of the total weight

of each Sample {Table 10}a
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Analysis

Spearman Rank Correlations were calculated for each of

the two column samples independently, and as a group [see

Appendix). For Site 17-11 inverse correlations between MNya-
{CLPCT's) and Mercenaria {MBPCT) confirm stratigraphic

observations. Mussel (MUSPCT) is also negatively correlated
with NMya, and positively correlated with Merceparias Higher
in the column, Mya shell dominates, while deeper deposits
are composed of mussel and Mergenaria. ~ Other notable corre-
lations are between mussel shell and charcoal, and between
Mya shell size 6.3 nm (CL6PCT) and bone. .

No Hercenaria shell was found im Site 17-22 samples.. No
significant correlations were found between shell types,.
Charcoal is again correlated with HMya shell, though. .
Ceramics (CERPCT) are negatively correlated with other shell
types (OTHPCT) (such as, moon snail or whelks). Flakes
(FLKPCT) are correlated with mnussel shell.  High neqgative
correlations are found between Hya-shell and the 2,38 mm
size (FRAC3PCT), and Pan (PANPCT) fractions.  Host of these
are predictable relationships; for example, a sample with a
high percentage of large shell fragments will have a low
percentage of smaller material. Dther correlations, 1like
that between mussel shell and charcoal at Site 17-11, are

intriguing because they may have implications for the cul-

tural behavior, or post-depositional processes.. ¥%hen both
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sites are combined many significant correlations are found.
Most of the correlations from each site survive, though.
The thesis by D. . Skinas (in prep.) will explore the charac—
ter of shell midden deposits in much greater detail than can
be achieved here, These results provide only for a tenta-
tive comparison to the shore samples. ‘

The two sites were compared by Wilcoxon Tests on each
gariable {Takle 11). 0Only the percentage of other shell
types and ceramics differed, The column sample from Site
17-11 contained no ceramics, and the other columm from Site
17-22 contains very little other shell types, Analysis of
variance for each variable vields non-significant results
for all variables (Table 11). Thus, on the basis of a sieve
analysis, it would be difficult to assign shell midden san-

ple to either of the two sites in a blind test. .

Shore Sediment Sanmples

A variety of statistical procedures, ranging from
median tests to canonical discriminant analysis, wvere
attempted to explore the variation between, and among, the
shell midden and shore samples.,. The small  number of sam-
ples, hovever, renders such statistical treatment useless,
and inappropriate. The discussion that follows 1is based

only on the averaged percentages of Table 10. The results
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TABLE 11: STATISTICAL TEST RESULTS FOR COHPARISONS OF SHELL
MIDDEYN SAHMPLES
f g £ L] ] ] h]
| VARTABLE | ¥ILCOXION | SIGNIF. i 7 | SIGNIF, i
i § STORE ] LEVEL § RATIO i LEVEL i
1 | 4 4 : 1
] CTANYIEY | 204,90 1 0,297 i 0.827 i 0.372 |
— -+ e % 4+~ 4
| CLANGY ] 188.0 {1 0.790 i 0.189 | 0.5667 i
! 4 + : 4 1
§ HUSSELY 1 204.0 1 0,297 ] 1.507 i 0.231 1
- + - 3- 4 -
| OTHERY 1 226.5 1 0.028 I 2.512 {1 0.126 i
t i 3 3 i 1
{ CHARCOAL%| 170.5 ] 0.589 {1 1.689 i 0,206 i
- e + + 4 1
| BOWED i 183.5 i 0.960 i 1.886% i 0.18% i
t 4 + | + 1
] CERANICY | 149,5 1 0.022 | 2,055 i 0.164 i
+— +- —+ 4= 4 -1
| FLAKEY 1 175.5 1 0.374 I 0.926 i 0.345 i
F 3 4 4 } 1
| ROCK% | 161.5 i 0.332 7 1.732 i 0,200 i
O st st 4 - + ——
| FRAC3% | 160.0 i 0.297 i 1+307 i 0. 264 i
f g 4 1 + 1
] PANZ H 1720 { 0,645 | 0.983 1 0.331 1
: ] 3 3 3 2 . |

ey ety v ST s T s

g ek

may be considered as a pilot study. .

Intact shell

+he shore samples,

{CL16, CL6, NUS,
that the

midden sanmples are very s

Percentages

mall,

nidden is clearly different from

of large

Thus,

and MER) are ruch higher., .

percentages of ceramics and  flakes in

Note,

any of

shell fractions

however,

the shell

the chances of finding

material for positive identification of cultural activity in

shore,

or core samples are very 10w,

Recall

{pp. .3

that
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midden at Site 17-85 contained flakes in a vratio of 10
flakes to 1 n3, and that shell hash contained flakes in a
ratio of 200 flakes to 1 m3, The column samples levels were

0,003 m3 and ©0.0015 m3 for Sites

171 and 17-22 r1espec—

ol

tively: so there is about 3% or 1.5% chance of flakes occur-
ing in samples of this size even from intact midden. .

The shore samples varied in size, but were no larger
than about 2 liters ([0.002 m3)35 most were snaller, . The pos-
sibility of finding a flake, even in the nost dense shell
hash, therefore, is about 40% ({0.002x200=0.4).. One flake
was found on the surface of Box Core 3 at Site 17-85. The
chances of obtaining a flake in a U4 in core throngh 20 cm of
intact shell midden would be about 2%s; through 5 cm of shell
hash similar to Site 17-85, the chances would be about 8%.
Based on these rough calculations, a sanmple size of 0.1 n3
{50 times larger than any of +the shore samples) wonld be
needed to quarantee the recovery of at least one flake from
deposits of either intact, or eroded shell nmidden.

Unfortunately, dense shell hashes, such as those found
on the supratidal shores of Sites 17-85 and 27-6, do not
appear to survive the process of submergence, Sandy and Low
Intertidal Mudflat samples from eroded shell midden loca-
tions (97-116 and 17-155) contain very 1ittle shell by
weight. Shell is either dispersed, or broken up, in the
intertidal Zone. Flakes also may be dispersed, as many

fewer were rtecovered beyond four nmeters from the scarp at
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any of the sites, Cultural material could, in fact, be
transported far from its original positiom by some pro-
cesses; for example: ice rafting,

Ceramics are hoth rare and fragile:; the only ceranmic
sherd in the shore collections came from the erosional scarp
itself and not the actual shore.

Another problem is in the sampling itself.  FRAC3 and
PAN percentages for all the shore samples reflect the
apounts of sand and mud obtained in sampling, but not found
in shell nidden samples, . Thus, the negative correlations
between larger shell fragments and FRAC3 and PAN fractions
of the shell midden samples are potentially masked. .

Percentages for all variables of the NON and CSH san-
ples are very similar; thus, emphasizing the difficulties in
identifying the source of a shell hash, How, indeed, do you
tell if you have a shell hash of non-cultural origin in the
first place? TFor a difinitive study of shell hash discrimi-
nation, many carefully selected samples would be reguired.

Despite the pessinism implied so far, it is fairly cer-
tain that intact shell midden could be identified in a core. .
First of all, midden deposits range up to well over one
meter in thickness. Secondly, changes in stratigraphy, and
the amounts of large shell fragments would be good indica-
tors, even if no artifacts were encountered. . The presence
of charcoal and bone with large shell fragments would amount

to virtually positive identification of cultural deposits
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o s s i i r0a

For eronded and redeposited shell nidden sediments, I
remain pessimistic, Only the recovery of artifacts would
constitute good evidence of a cultural origia for a shell
hash, either on an intertidal shore, or in a submerged con-
text. Shell hash alone can derive from many natural pro-
cesses (Bradley 1957, TReineck and Singh 1980:154-158).
Intertidal nudflats are subiject to seasonal fluctuations in
might be a very connon constituent of mudflat sediments. .
High percentages of large shell fragments, hovever, might
suggest that further investigatiom is varranted, especially
in a High Probability geomorphological settisqg as discussed

previously {pp. 4).
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SPEARMAN CORRELATION CORFFICIENTS ¥OR BOTH SITES
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SPEARMAN COBRELATION COEFFICIENTS FOR BOTH SITES
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SPEARMAN COBRELATION COEFFICIENTS
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SPRARMAN CORRELATION COEFFICIENTS FOR INDIVIDUAL SITES
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SPEARNAN COBRELATION COEFFICIENYTS FOR INDIVIDUAL SITES
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