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leaving the central column and one segment of the outer surface

of the sheU (Fig. 24). The tip shows evidence of having been

ground down to a point, perhaps to use as a digging instrument.
Bone material.

Kent V. Flannery originatly agreed to help in the bone

arralys is during the summer of l9?2, but since he was in Oaxaca,

Mexico without access to comparative material , the study was

severely hampered. AII bone was, however, weighed by square and

excavatj-on 1eve1 and grouped into zones (fatte fZ).
Flannery was able to identify the usual local fauna --

white tail deer, bobcat, gray wold, raccoon, gray squirrel,
possum, box turtle, soft she11 turtle, various species of snakes

drum, catfish, alligator, various species of waterfowl , and num-

erous small rodents. Without a detailed report of each species

by zone, however, this infornation is of only casual interest.
The reason for weighing the bone was to d.etermine if there were

corelations with the shell-fish data -- that is, if the amount of
bone increased or decreased with the fluctuations in number and

size of clams and oysters through the sequence. A glance at
Tab1e 12 wiJ-J- show that the weight of bone is greatest in Zone

III. This certainly is not in keeping with the Ransia peaks

(see Fig. 25). Again, a ]ook at the profiles (f ie. g) shows that
Zone IfI is the thinnest of alI the zones (in actual depth) but
has 5,f8J grams of bone in it, )l% ot aII the bone by weight.
The Raneia are most abundant in number and weight in Zone fV.
In this zone the bone weight is substantially lower than it is
in Zone III -- J,216 grans. The larger amount of bone in Zone III
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Z one
N1
E1

NT
E2

N2
E1

N2
E2

N3
EI

Nl
E2

N4
E1

N4
E2

Total
Weight

"n

I )5 r00 32 25 148 46 ?t 457 2

I1 449 768 962 589 1016 1)9 5?4 482 5,l-79 24

r11 5l-2 375 1084 ?4? 940 r238 834 to55 6,785 )t

IV 999 673 )99 609 582 ]-59 862 993 5,2?6 24

V 829 2t2 290 505t Llz? 1085 23 4,o?z L9

Total Weight 2]-,?69

Table 12. Weight of bone in
in 4r HR 82.
N2E2 Level V also
found in level D.

grans from Zones I-V

contains the !0 grs.



may be due to a l-ower availability of Rangia. This is the

period of highest availability of Crassostrea (Fig. 2Z), but

the apparent lack of cl-ars (perhaps they just were not harvested)

may have forced the inhabitants to increase their intake of
manmal-s, reptiles, etc. To test this theory, we would need to
know how many individuals of each species are in each zone.

Calcium Carbonate C oncretions

Aside from sherds, the most numerous inorganic objects in
the site were lumps of calcium carbonate (caliche). This material
precipitates as nodul-es in the light-colored B-zone in this reg-
ion of the Gulf Coast. 0bservation of the steep bank of Armand

Bayou north of the site during 1ow water level shows this caliche
in place today. The importance of this finding is that the cal-
iche 1eve1 is substantially below the plane of the site; caliche
does not occur naturally on the clays at the base of the site.
Thus they were brought to the site by the Indians.

Table 1l shows that the weight of the CaCa, concretions for
each zone increases as one proceeds from top to bottom of the

site. Even allowing for some movement of this material_, espe-

cia11y into the upper layers, one is stilt left with the fact
that it is nearly all concentrated into Zones fV and V.

It is not obvious at first glance what the use of these

nodules may have been but it is perhaps instructive to look at
the sherds counts in comparison (l'ig. 25). Roughly speaking,

the pottery and concretions are inversely proportional to one

another with respect to quantity and/or weight in each of the

Zones. This suggests a possible use for the nodules. They may
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Table L3. Weight (in grans )
not excavated in

of caliche. L,evels which were
a aquare are Earked with an X.

N3E1 NI+81 NF2
lotal
WeightNITE 2



roo

so

60lt,c
c
I

d.
40

20

l rv v
Zones

- 

shords

- - - Grams ol calich€

"'....Fhkes

Sherds

#fr
Callche

#fr
FIakes

#%
tJ52 70 L63 4 93 26

424 22 4?7 t2 J8

1404 3? 89 2'5

v 1813 4? 137 38

Flgure 25. Compa.rlson

and flakes and weights

zones of Area A at the

of nunbers of
of callche ln
Fu1len site.

sherds

the

Zone

u
IIT 11

w 144



I
I
Erol

FI

PI
orto
Itlx
Ia
foo(,z

o{

oo
2rlll
I

E
g

_otgl
FI

FB
oll()
FIx
QoD (rl

-{

a8
o{
oo

zrl8io.Has N5ooOo

FLg. 26 - Welght and nuobers of Ra4gla clmeata from the
Fullen slte bY square and level .

I

)

(t---\

(<

.'/

Nac8 t8

1

)i!

N.r3g

t-_-:\



ooo
Oc|oooo

o
P
E

f-
m

lrl
r-

ott
FTxo

I
oz

zqr5

iq
I

E

@.I

t!(t

c)

o
gr

o

c,{

o
ro

=
N

Egr

Tm@<(,
mt-
^o
'tt
mxo()qt

D{o
oz

o{

2
m

3 33 (,
o

I'ig. 27 - l,Jeight and numbers of Crassostrea virginicafrom the rulte,r site u]-i!GiE and level .

_----:.-.-



have been used as "pot boi1ers", stones which were heated and

then put into baskets or skins to bring the water to a boil. As

many etlrrographic examples document, people do this to avoid

burning the containers over an open fire, a problem which would

no longer be present after pottery was in use' although the custom

may have died s1owly.

An alternative explanation is that the concretions are the

remains of hearth linings. It has been suggested that the clay

balls of Poverty Point were used in just such a fashion (Ford and

webb 1955).

Cultural Implications of the Excavation

The methods we used in digging and analysis proved worth-

while for distinguishing cultural stratigraphy. Although we

cannot claim to have separated each episode in the use of the

midden, it is apparent that we did dig finely enough to establish

sigrrificant changes in the character of the artifacts throughout

the midden. This alone is an important consequence of the work'

for it enables us to make definite statements about the chron-

ological implications of artifacts in this area. Further work

of a similar kind shoul-d enable us to firmly place the entire

archeologicat history of the region into a tightly controlled

chronological framework. When this is done it will aid us

greatly in assessing the age of sites found on survey and there-

by to gain a much sharper impression of the characteristics of

settlement.

Indians first visited the site during the late Archaic, at

a time when pottery was apparentty not in use. Zone V records
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a period of unknown Iength during which Indians used dart

points, hunted deer and collected shellfish. During one epi-sode

they gathered a large quantity of caliche and deposited it along

with deer bones in a tightly packed cluster, Presumably this

was the remains of a meaf which was prepared by boiling water

with heated chunks of caliche.

Other artifacts in this zone include a sandstone abrader,

a chopper, a bone cutting platform, a chert hammerstone and a

small dri1l . Bone awls were used frorn the earliest times through-

out the site.
The first sign.ificant amount of pottery appears in Zone IV

while dart points are still the only projectiles points in use

From this point onward sherds increase in frequency. One sherd

with incised crosshatching is the only such example in the site
and nay represent an early style of decoration. Bifaces are

another lithic tool found only in this zone.

The predominant ceramic type is Goose Creek P1ain, and there

were also two Goose Creek Incised, one piece of San Jacinto P1ain,

and the only piece of Tchefuncte found in the site. A11 of the

rims are either flaring or incurving and most of the lips are

po inted .

Caliche concretions continue to occur in high frequency,

suggesting that potboilers remained in use after ceramics were

introduced.

In Zone ffI we find a greater amount of ceramics than in

Zone IV. Again, Goose Creek Plain accounts for nearly all of the

sherds, but we find one stamped sherd and four of San Jacinto
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Plain. Exterior incising is the only decoration, Several types

of rim forn first appear in this zone: Flaring Round Notched,

Flaring Round Pointed and Straight rims.

0ther artifacts include the fi.rst appearance of arrow points;

dart points are no longer found, and bone awls. Catiche declines

greatly in frequency arrd no longer seems to have been commonly

used.

Zone II is composed of very tightly compacted she1l which

is separated frorn Zone lII by a thin layer of sterile mud. This

zone contains the greatest amount of ceramics, nearly all of which

is still Goose Creek Plain. Along with this type, Goose Creek

Incised declines sonewhat in frequency from Zone IfI and San

Jacinto Plain increases. Characteristic of Zone II are Flaring

Flat Notched, Incurving Flat Notched, and Straight Flat Notched

rims, all of which appear first in this zone. 0ther changes in-
clude less exterior incising and the only examples of interior
inc is ing .

Among other artifacts, we found antler flakers only in this
zone; they were probably used in the chipping of the sma1l arrow

heads. Other artifacts include an abrader, a hanmer and an awl.

Effectively Zone 11 marks the end of occupation of the Fullen

site. Above its compact shell layers is a zone of gumbo in which

we found a relatively few sherds, lithics and other material.

There is nothing in Zone I to suggest an actual- occupation.

The analys is thus al-lows us to define three distinct periods

of occupation along Arrnand Bayou. What remains uncertain is the

total time involved in these occupations, whether sign.ificant
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periods have been overlooked' and whether the sequence that we

have delineated will be supported by additlonal work. ft is

inperative now to conduct simil-ar excavations at nearby sites

as a test of these results if we are to use them confidently to

build upon in our developing studies of fndian use of the region.

Aside from the fundamental implications of the stratigraphic

work, the Ful1en site has provided us with some useful informa-

tion concerning Indian ways of tife. First, it is apparent that

the basic ways that the Indians used the site did not change

throughout its history. In a sense r this is remarkable in view

of the length of time implied in the succession of zones and in

the fact that technological changes occurred. What is striking
is that Indians who changed from dart to arrow points and who

learned to use and make ceramics, apparently did not change

their basic subsistence patterns. fn all zones we find the hunt-

ing of deer, some fishing and the collecting of shellfish. 0f

the latter, there was variability in whether clams or oysters

were collected, and in the sizes of these species, but in all

zones one or the other or both were present, Thus, although the

species coll-ected may have differed, the habits of eating mussels

did not change .

According to our historical information, the FuIIen site

was probably occupied during only part of the year, and perhaps

not on an armual basis. The midden itself gives us no clues a-

bout the duration of alnual occupations, although an analysis of

the deer bones and further work with the shellfish might be help-

fut in this regard. what is more pertinent, is that the Tndians

were probably living at least in part off the mound itself'
?o



Unfortunately we were unable to thoroughly examine this possi-

bility. Artifacts and pcssible traces of structures in the

nearby field suggest that a great deal night be leamed of the

settlement itseJ.f by examining the surrounding area extensively.

It should be recalled, however, that the only way we cart place

such isolated material into its proper context, is to key it in
with a controlled stratigraphic excavation. This we did in a

tentative manner for Area B. Thus, the two kinds of excavation

at the same site remain necessary at our present stage of devel-

opment .

In sumrnary, in accord with our general reconstruction of

lndian patterns of life in this area, we propose that the Ful1en

site was a base camp which was used seasonally. To go further

than this modest conclusion at the present time is unwarranted.

The contributions of comparable results from the Boys School

site and others along the bayou to this problem will be readily

appreciated in this context.

Summarv of Clear Lake Area Archeologv

The 19?O archeological survey of Armand Bayou and immediate

environs recorded 18 sites, two of which, 41 HR 153 arrd 41 HR 88,

were briefly tested. Site 41 HR 145 was excavated and the second

season of work at 41 HR 82 was completed in the spring of 1971 .

These results, coupled with Aten's work at the Boys School site,
give us one of the most complete pictures of an area of compar-

able size along the entire Gulf Coast. Sti1l , we have only

scratched the surface of potential information. What we have done

is to compile data which a11ows us to make some preliminary assess-
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ments of Tndian history arrd to provide sound data on which to

build our reconstructions. We found nothing in these investiga-

tions to suggest that the basic patterns of Indian life changed -
during the periods under investigation, but we did find evidence

of different types of settlements. These can be compared with

our historical information and used as a basis for a preliminary

reconstruction of how Indials used the area.

One of the most striking findings is the great difference
in sizes of sites. We can go further and say that the largest
sites are those where shellfish collecting was the richest.
Thus we find that sites situated on the shores of Clear f,ake are

both deep with shel1s and extremely extensive. Indeed, the north
and south shores of Clear lake each comprise what is essentially
one large midden, although it has been divided into separate sites
by archeologists. The implication is clear that the lake was

intensively exploited, probably annually by large bands of
fndiarrs , for shellfish.

Although none of these sites has been excavated a-nd all are

seriously imperiled, if not already destroyed, by storm action
and motor boat wakes, they appear to be nearly solid shelt with
only a thin scattering of bone, sherds and lithics.

This picture changes as one moves up the tributary bayous

The largest sites 1ie closest to Clear l,ake and they gradually

decline in size to mere scatters of artifacts on sandy knolls.
Again the implication is clear that the availability of shellfish
was a prime consideration for lndians. As the shellfish decline

in frequency upstream, the sites decline in size. C orrespondingly,

?2



we find that among the shel-lfish remains are quantities of deer

and fish bones. A somewhat more diversified subsistence base is
thus indicated at these outlying sites. It seens Iike1y that
smaller bands of people may have camped at them than did along

the shores of Clear Lake which must have been the focal point of
seasonal occupation for many bands which scattered throughout the

year. Unfortunately we do not know as yet just which seasons saw

the Indians in any particular site.
When we travel beyond the limits of shellfish distribution,

in the upper reaches of the bayous, we find that sites are con-

fined to sandy kno11s and that their size is so smal1 as to imply

that they are overrright campsites. Such a site is 41 HR 145,

which contained only the remains of one pot and a fire. Other

similar sites may well be scattered through the woods along the

bayou above Bay Area Boulevard.

Without stretching the evidence we can thus reconstruct

three kinds of settlements or camps which were used by migratory

Indians in their annu al- round of activities. To these we should

add some special sites. It was reported in the late nineteenth

century that sheIl was renoved from a site at the mouth of Clear

Lake to provide ballast for the railroad (Simmons 1903). In this

site were reportedly hundreds of burials. If this statement is

true, it suggests that Indians who camped on Clear Lake had a

central burial area. Another burial site' the Boys School' was

excavated by Aten and Gramley. According to Atenrs interpretation,

the site may not have been used for occupation once it was used

for burials. Whether this is true or not' it is noteworthy that
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we did not find burials in the Fu1len site, and burials have not

been reported at most sites. Thus, one can make a case, albeit " 
-

weak case, for there being special burial sites. These would

usual1y have been former occupation sites where the mound of
shelIs provided easy digging for the interment of bodies

One other kind of special site, chert quarries, should be

mentioned. The fndians used chert and petrified wood. The latter
does not occur local-ly but chert may have been obtained at 1oca1

exposures. Although sedimentation has covered the abundant sources

of chert in the area, it is possible that there are loca1 exposures

where Indians could have obtained their raw material . What is
certain is that small river rolIed nodules were used and that alt
stages of chipping were done 1oca11y. Thus, the fndians did not

travel very far to get their material-.

Our picture of tocal archeolog'y is presently only a rough

sketch. We do not yet have a clear idea of how the settlement

picture outlined above may have charged and, if so, what factors -
could account for the charrges. Nor do we have any useful informa-

tion on the domestic parts of the campsites. We have not yet
identified with certainty arry houses and we do not have even a -
rough approximation of the numbers of Indians who may have lived
at the camps. Fina1ly, although we know that a1f recorded sites
are along the bayous, there remains the possibility that other
sites occur farther from water. Such sites, presumably without
shellfish remains, would be hard to find but 1ike1y places to
look are on sandy knolls. Farther inland, we know that sites
are also situated alongside water, even in the absence of shell-
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fish. It is 1ike1y that such locations provided both a necessary

source of water and were along natural routes of travel, espec-

ially by dugout ca.noe. However, we know from some historic
sources that fndians did canp away from water where there was

an abundart vegetable food in season. Such sites have not been

found in the Gulf Coast area by archeologists.

Although we have made some significant beginnings in
recovering and i-nterpreting Ioca1 Indian history, we must be im-

pressed by the amount of work that renains to be done. To accom-

plish similarly significant advances in our knowledge wilJ- require

both hard work and haste, for commercial development of the Gulf

Coast threatens the few remaining sites that are worthy of careful

i-nvestigation.
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III. ANALYSIS OF THE MOLLUSCS

by Bonnie Hol e



Research Goa1s

The analysis and interpretation of molluscs found in she11

middens is a vital part of the investigation of the prehistory

of the Texas Gulf Coast. The problems surrounding the study of

molluscs fron these middens are cornplex and, while they do not

lend themselves to immediate solution, they are solvable. In
time and with systematic investigation, archeologists may begin

to understand what molluscs do and do not teII us about manrs

past on the Texas Gulf Coast.

This study is our first attempt at systematic research into

the molluscs found in archeological sites in one area of the

GuJ.f Coast, the Mud L,ake-Clear Lake region in the vicinity of

Galveston Bay. As such it serves primarily to indicate the

directions of our res earch.

Our analysis was shaped by two considerations - 1) what we

already knew about mol-luscs found in archeological- sites in the

area, and 2) given what we already knew, what were our immediate,

realistic research ob jectives.

In spite of the fact that severaf archeological investiga-

tions have been carried out in the immediate and neighboring

areas of the coast, there is relatively Iittle we can say with

any degree of certainty about the molluscs found in middens

along Armand Bayou and their bearing on interpretations of pre-

historic 1ife. fnformation about sheIls in sites comes primarily
from two sources, site surveys and excavations. Site survey

reports often contain information that is so sparse as to be of
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littLe value in view of current research interests.

Although site reports by their very nature offer more

details on molluscs from archeological contexts, excavations in
the area have yet to focus in depth on molluscan remains as a

separate line of archeological- evidence. A perusal of the Iit-
erature on archeological sites in the Clear Lake area reveals

that the only information on molluscs which has been published

to date is the relative proportion or amount by weight of

Rangia cuneata to Crassostrea vireinica and even this has been

reported for onty two sites.

In 1969, Rice University students opened up eleven one

meter test pits at the Ful1en Site, 4l- HR 82. Subsequently,

Robert L,ankford correlated his proposed schema of recent environ-

mental change in the area with the relative proportion of Rangia

ard Q@-q!4g found in the test excavation. Lankford concluded

that

"In arr attempt to set limiting dates for the occupa-
tion...the following is proposed: the basal midden
unit consisting of LOV" Ranaia would document a
weakly brackish environment which would post-date
the formation of the barrier across C1ear Lake.
The barrier could not have been initiated until
after. . . about 4000 years ago. . . the @!g environ-
ment is not older than about 2J00 years. The
subsequent occurrences of CrasEoqtre? most 1ike1y
repreJent short-term, drought-induced occurrences
of'hieher salinities and, as yet, cannot be fixed
in tiile. " (Lankford l9?)-z 5) .

In reporting on the Harris County Boys School Site'

41 HR 80, Richard Ambler (t9?oz1) also used molluscan data to

infer chronology. He concluded that

"The occupation area, as revealed by th9 presence of
she11s is- roughly divided into two portions by a
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smalf ephemeraf creek draining into Tay1or(actuaLly Armand) Bayou. The portion irf tne
midden north of this- drainage was not testedbut appears to be composea of about J@,Raneia clam she11s ana 5@" oyster shefls,
The southern portion of the iite contains a
much higher percentage of Raneia shel1s, atleast in the upper portion-oT-The midden.
The high percentage of oysters in the northernportion of the site suggests that the area wasthe first to be occupied, at a time when oystergrew in closer proximity to this area.

While the above explanations are plausible, in fact they
represent speculation based on limited data. Moreover, these
reports are indicative of the current lack of facility we possess
for dearing with morruscan evidence from archeological sites.
This point is not intended as criticism of excavations whose

primary purpose was not to conduct an intensive analysis of the
moll-uscan remains at the site. rt is intended to establish the
baseline from which our research was conceived. In summary, at
the beginning of our work, we knew next to nothing about the
molluscs which, with the possible exception of soi1, constitute
the most abundant constituent in shelt middens along the Texas

GuIf C oast.

Because so Iitt1e was known about molluscs from archeolog_
ical contexts in the area, we began with relatively simple ques_

tions about how sherls were deposited in the site. we limitecl
our analysis to the eight squares of Area A at the Furlen site
and tried to discover how the sherls accumulated and what possi-
bilities for further studies are implied. We concentrated on

establ-ishing reasonable sampling procedures which could be im-
plemented in future excavations. We also studied variability of
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the she1ls within the site and conpared our she1ls to shells
from collections we nade at other sites in the area. Our goal

was to begin to unders tarrd the variability of molluscs in
coastal shell middens in the Mud Lake-CLear l,ake area. Some

specific questions we tried to answer were:

(1) How shel1s ca:r be used to discern layers within
the s ite?

(2) How many strata are there in the site and how
do they differ?

(l) What do the layers in the site reveal about pre-
historic utilization of the area - i.e., was the
site occupied once or several times in the past,
for a long or short period of time?

(4) What do the shells reveal about the past environ-
ment of the area - can we discern changes in the
environment, is it substantially different from
today, can we see effects upon the environment
that we carr attribute to prehistoric manrs
influ enc e ?

(5) In what ways does this site differ from other she11
middens in neighboring areas and to what factors
might we attribute these differences?

Method of Analys is

To answer any of these questions, an understanding of the

stratification of the site was absol-uteIy essential . Thus our

first step was to work out in detail- what molluscan remains

were found in every l-evel of each of the eight test squares

under consideration. From this we then constructed our inter-
pretation of the depositional history of the test area. This

was done independently of the analysis of the distribution of

artifacts arrd bones and constitutes a separate line of evidence

for the stratigraphy of the site.
Mollusc shelIs and pieces of shelt caught in the { in.
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screen during excavation of eight adjacent one-meter squares

(Nl-81, NzEt, N:tEt, N4Er, N1Ez, N2E2, N3E2, N4E2) were returned
to the lab for processing. They were washed and sorted by

species. With the exception of fragments from a few other
species (Buscvcon Derversum arrd Dinocardium robustum), aII
shells were RanAia cuneata or Crassostrea virginica, the 1ocal

species of clam and oyster, respectively. Each species was

separated into whol-e shel-l-s and incomplete she1Is. These cate-
gories of shells were then anaLyzed in more detail.
Quantitv. Whole Rangia she11s were counted and weighed. Be-

cause the dorsal portion of shells was generally better preserved

than other areas on the shel-1 , we reasoned. that by counting beaks

of shells we could obtain our best estimate of the number of
broken shelIs in the excavated area of the site. Thus, broken

pieces of shetl containing beaks were also counted and weighed.

Bits of shell not containing beaks were weighed for each exca-

vated unit. The numbers and weight of Raneia for each square is
indicated in Fig. 25. Whole or nearly whole oysters from each

leve1 were also counted and weighed (see Fi.e, 2?), but frag-
ments of oyster were only weighed.

Stratification. Several lines of evidence were used to explore

the possibility of stratification in the site. To try to find
changes within the excavated Ieve1s, we looked for abrupt changes

in the she11s. We reasoned that discontinuities in the distri-
bution of molluscs (number, size, condition, etc.) indicated

discontinuities in the use of the site and, therefore, would

indicate its stratigraphy.
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Condition. For example, we examined the condition of mollusc

shells in the various levels. We reasoned that there might be

some relationship between the preservation of mollusc sheIls

and the rate at which the midden accumulated. We fel-t that, al1

other things being equal , levels of poorly preserved shel1s

might represent l-ayers which were exposed to the elements longer

than Ievels of well preserved shells. Thus they might indicate

periods in which the midden accumul-ated very sIowly, or periods

during which the site was not occupied. At any rate, abrupt

changes in the condition of shells certainly indicate discon-

tinuities in the factors which affect the condition of shells,

and, therefore, reveal some kind of stratification in the site.
The cultural interpretation of these l-ayers wiJ-J. depend not

only on shelt data, but on evidence from other sources as well .

We used the percentage of who1e, unbroken Rangia to the

total Rangia as our measure of preservation of mollusc shells

in each Ievel. The percentage by weight of whole to total
Rangia is shown in Figure 28. Several observations are worth

noting. First, alnost all the she1ls found in the upper.portions

of the site are broken. The few shell-s from Ieve1s BJ-85 were

also in poor condition. While shelIs in the lower levels of

Ct-C10 of the site are generally better preserved, four of the

eight test squares have exactly one level with more than 9tft

broken Ransia.and one square (NIE2) has three level-s.

Size and Ase: To make these apparent changes in shell deposition

clearer, we studied changes in the size of molluscs through the

levels in the midden. Although this turned out to be a very

83



PERCENT OF

(li5oo

UNSROKEN BANGIA

qo-
oo

CUNEATA

r,l'6<16oooo

-
FI

ltlt-
on
FIxo

I
o2

t-
m

m
T
o
'tt

mx
o

D
f
o2

Fig. 28 - Percentages of unbroken Rangia cuneata from the
Fullen site by squ€rre and level .

I(,

;

o(,

o(,

o
il

o
(o



tedious and time-consuming process, the infornation obtained
expanded our picture of the stratigraphy of the test pit con-

siderably and suggested new questions.

Analyzing the size of moll,uscs found in archeological sites
is not nearly so straightforward a task as it night appear.

Unlike specimens dealt with in biological and ecological inves-
tigations, shells from prehistoric middens are often broken and

in poor condition. The usual measurements of size, length and

width, are frequently not preserved on the archeological remains

of molluscs. Moreover, changes in the size of shel1s are much

more understandable when the age of the animals is taken into
account, but often it is impossible to age sheJ-ls found in
archeological contexts. We wanted to establish a measure of
the size of shells which would handle these problems effectively.

It is impossible to distinguish who1e, unbroken oysters from

oysters from which many layers have peeled or eroded away. This

uncertainty about the "reaf" size of an oyster as opposed to the

size of the she11 which finally reached the lab can be attribu-
ted to the fact that these shells tend to break in tayers which

correspond to the growth rings of the mollusc; thus a "broken"

shell might be mistaken for a younger sheIl. For this reason,

we confined our work on size of the excavated material to the

clams aIone. Although clams also tend to break along their
growth rings, these breaks are usually easy to discern because

they leave the margin of the she11 much thicker than the edge

of unbroken sheIls.

The ideal method for reporting the size and ages of clams
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would have been to work with only the whole shelIs in each

level of each square of the test area and to assume that the

broken shell-s were similar. Unfortunately, it is not intui-
tively obvious that there is not some systematic way in which

shells in a midden are broken so as to make the whole sheII an

unrepres entative sample of the totaI. fn fact, this possibitity
is not without precedent. Radhakrishna Rao (1952) reported a

study on crania which supported the idea that small skulIs tend

to be better preserved than large sku1ls: "the,..data suggest

that skulls damaged to such arr extent that cranial capacity can-

not be measured are on the whole larger. This raises a serious
issue: Are not the published mean values gross underes timates?,'

If, in fact, in our situation, there exists some unusual relation-
ship between shell-s which get into a midden and those which are

well preserved in a midden, our data might be incomparable from

1eve1 to 1evel unless we car discover this relationship. More-

over, our data would be incomparable to shel-ls from other sites
which suffered different weathering, as well as to data from

biological research.

In order to test the hypothesis that the size of broken

shells differs in an important way from the size of whol_e shel1s

in the midden, we needed a measure of size that could be per-

formed on all shel-Is. Generally, the best preserved portion on

the excavated Rangia was the umbo region. One might use the

width (see Fig. 29) of the umbo as a measure of the size of a

clam, but there are several disadvantages to this approach,

First, this measurement is fairly difficult to carry out consist-
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entl-y as it depends rather sensitively on the angle at which

the she)-l is held for measuring. More important, this measure

of size is highly unusual in bi-oIogical studies. If we were to

confine our work to this unit of si.ze, our data woul-d be incom-

parable with work which has already been done on Raneia by

biologists. For these reasons, we used umbo measurements, the

onty indicator of size on fragmentary shefls, to establish the

relationship of whole to broken shelIs in each square. Once

this was accomplished, we worked strictly wi-th lengths of whole

shells, the usual measure of size of clams.

To test the hypothesis that there i-s no significant differ-
ence in size between broken and unbroken shells in the midden,

we took a sample of excavation units from the test area and

compared unbo widths of broken arrd unbroken Rangia in each

sample by means of T-tests. 0n the basis of our profiles of
the excavation and our preliminary ideas about strata in the

site, we divided the excavation units into nine l-evels from

which we took one sample each. We decided to sample something

from each square. The 1eve1 sampled from each square was chosen

by means of a random number tabl-e. Since there were t levels

and eight squares, one square chosen randomly, N2E1, was sampled

twice.

The results of the T-tests comparing the umbos of broken

and unbroken shells in each square are indicated in Table 14.

fn no instance was there a significant difference in umbo widths

at the 9@ level of sigzrificance. Tt should be noted here that
individuaL T-tests on the excavation units constitute a very
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conservative statistical test for these differences. At this
point, the evidence suggests that there is no appreciable differ-
ence between the umbos of Rangia which get broken and those which
remain whole within the nidden. Thus, there is no compelling

reason to measure every fragrnentary Rangia in every 1evel of
every square.

In order to justify changing over at this stage to measuring

the lengths of whole shells rather than the umbo widths, it was

necessary to convince ourselves that similarities between the
dimensions of the umbo are indicative of similarities between

lengths of shells. Previous work by biologists on the relation-
ship between different measurements on cIams, specifically lengths
and widths, suggests that these relations can be expressed suc-

cessfully by linear equations. Consequently, we explored linear
dependence of length of the unbroken Rangia upon the width of the

umbo in each of our nine sample units through linear regression.

The results of this analysis are shown in Table 15. Correlation
coefficients for the nine regressions ranged from .?5 to ,9j.
The high correl-ations within each square suggest that there is a

strong relationship between umbo width and total sheI1 length.
Therefore, we felt justified in operating under the hypothesis

that, because umbo widths from broken and unbroken sheIls do not

differ, neither do their lengths. Froro this point on, we used

the lengths of the whole shel.ls from the remaining excavation

units of the site as estimators of the size of shelIs in the

midden.

In addition to measuring the l-engths of whole shells from
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Table 14 - Results of T-test comparing umbos of
broken and unbroken clam she11s in
Area A at the Fulten-ETTEf-

Excavation
Unit

Difference
in Means Degrees of Freedom

0 bs e rved
Value of (t) Table Vafue of ( t)

N2E1 C 7 .02 146 L,23 1.29

N2E1 C 6 ,02 l-25 1,.289

N4E2 B 6 .25 20 r.1rl 1,325

N1.E2 C I .L2 46 1,20 1.l0

N]Xl C 5 .22 105 t.2) 1,29

N]E1 C I .06 64 .62 1.30

N?i,z C ) ,29 20 L.26 r,)2

NlE2 C 4 - .o7 10 .BB r.))

N4E1 B 2 - .tt 35 L.29 r. 31



Excavati on
Unit N

Slope of
Re gres s ion

L,ine

Interc ept
of

Regression
Line

Sum of
Sqs. Total

Sum of
Squares of
Regress ion

f of Variation
of l,ength

Explained by
Variable Width

C orre l ati on
C oe ffic ient

N2E1 C7 53 ,78 3,40 39 .5 28,5 .72 .85

N2ts1 C5 T2 .84 3,92 t.96 1.40 ,71 .84

N4E2 85 t2 ,59 ).5) 8.19 7.09 .87 .9)

NIE2 C1 11 .64 3,70 6,6) 3.70 .56 ,75

NlE1 C5 35 o l4 3.68 24,? 5 l.8.26 ,74 .85

N]El C8 23 ,79 3.54 8.08 5.50 .68 .82

N2Ez Ca 18 .58 3.34 24.45 ].4,35 .5e .76

NlE2 Cll 10 .?r ),87 4.99 4. 18 .84 .9t

NI{81 82 o .85 ).o4 1. 15 .81 .?o .84

Table 15 - Results of linear regression performed to check dependenceof length of unbroken clam she]-].s upon the width o? the
umbo in Area A at the ffifen s-TG. -
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the excavation, we estinated the age of each shell by its pattern
of growth rings, assuming each break in the growth rings represented

one year. Although this method of aging clams has been criticized,
especially for warm geographic regions, this was the only technique

rve could come up with, given our limited experience with molluscs

and the great number of specimens with which we had to dea1. The

methoci vras to count the number of major divisions of the srowth

rings on the exterior of the whole shells. A11 the excavated

material possessed 2 to 7 marked divisions of growth rings and most

shells fell in the 3 to I year age group.

Although these estimated ages are the weakest link in our

research, they slrggest interesting possibilities for interpret-
ing the stratigraphy of the midden. If we assume that since there

is no selective breakage in sheIls with respect to size, that there

is also no differential breakage of Raneia of a given age, (a hy-

pothesis we cannot test at present because we do not know how to

age a broken clam), then we can seek trends in the sizes and ages

of c1ams. !,/hen one examines the size of she1ls in each leve1 of

the site, controlling for the age at which the arimals were harvested

(Fig. l0), he can see both abrupt changes in the size of shells in
the midden which are explained by sudden changes in the anes of

shefls collec+"ed, and he can see Less severe changes in the size

of animals of a given age set.

Interpretation of the stratification of the site
The most apparent chang,e in the molluscs in the site was

the lack of both oysters and clams in most squares at the bottom

of the B levels ard asain at the bottom of the C level-s (:igs. 26
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ar,d 2?). The absence of shells at the bottom of the midden

marks the beginning of the site. The discontinuity of she11

deposition in the lower B leveIs might indicate a substantial
period during which the site was not accumulating shells. This

hypothesis is strongly supported by the evidence on shell age and

size, for there is a marked change in both the average age of

Raneia and the mean size of Rangia of each age at this level in
the midden. Thus, the data on molluscs point to at least two

periods of deposition of shell interrupted by a period which must

be interpreted with reference to other archeological data.

Observations in the field during excavation indicated that,
where they occurred in the upper 1eve1s, oysters were found with
few, if any, clams. Therefore, we divided the upper 1evels of
the excavation into two separate categories - those that contained

mostly clam and those few which had concentrations of oysters.

Levels N3E1-B2 and N2E1-BI of Zone IT contain oysters and the

remainder of the upper squares are almost exclusively Rangia.

The data confinn no further divisions within the upper strata. A1-

though the percentage of whole Rangia suggests that there might

possibly be renains of two well-preserved layers, interspersed by

levels in poor condition in the upper portion of NlE1, N2E1, and

N4E2, there are no supporting changes in the size or age of Rangia

in these 1eve1s. Thus, we concluded that in the upper portion of

the site, there are at least two, if not more, discernible episodes

of mollusc deposition, one of Rangia and one of Crassostrea. Inter-
rupting this are squares having littfe or no she11 .
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Below this, the picture becomes more complex as there are no

clear stratigraphic breaks to structure interpretion. However,

in the lower portions of the test pit, almost every square shows

three peaks in the number of Rangia, weight of Rangia, and the

percentage of whole Rangia. While these data by no means consti-
tute separate lines of evidence for three levels of Rangia depo-

sition, they do suggest the possibility that we are dealing with

lavers of clams.

fn the lower leveLs of the site, most of the squares have at

least two peaks of oyster deposition and these correspond to the

first two peaks of high concentration of Raneia in good condition.

There are almost no oysters in the third peak of Rangia numbers.

Thus, on the basis of oysters, we can discern two groups of ex-

cavation units, one containing the first two concentrations of
Raneia and oysters, the other containing only RanEia.

Data on Rangia sizes and ages do not indicate conclusively

whether we are dealing with three or fewer real episodes of
molluscan deposition. Figrrre l0 indicates that with the exception

of a few layers at the bottom of the site (which are discussed

below), Ransia increase in age steadily with the depth of the

deposit. Figure l0 also reveals that sheIls of every age increase

in size virtually monotonically with depth in the pit. The only

exceptions to this trend are a profound drop in average age of
Rangia at the bottom of the site (roughly Zone V of the aceramic).

This drop in age was not accompanied by any significant change in
the size of @!g of any age group. In fact, inspection of the

material from these squares indicates that the drop in average age
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of Rangia was caused by the inclusion of an extraordinary number

of very young specimens in these 1eveIs. Thus, in seven of the

eight test squares, the concentration of Rangia in Zone V has an

age structure noticeably different fron that of the rest of the

midden tested. One could argue on the basis of this different
age structure and J.ack of oyster that this group of excavation

units, including the last peak of Rangia deposition, could be

considered distinct from the tevels above.

Summary of Results

our limited work on she11s at 4I HR 82 supports several ideas

on molluscs in middens .al-ong the Gulf Coast. The two species we

find in abundance, Rangia ,:uneata and Crassostrea virginica, to
the virtual lack of other edible species, indicate that the people

who used the midden utilized two fairly specific zones of their
environment. While a number of environmental zones ranging from

river-influenced to open bay (Parker, 7960r )l)) were available,
the sheIls at 4l- HR 82 indicate that the river- influenc ed and oyster

reef zones of the Gal-veston Bay area were the only two to be exten

sively harvested. This pattern is typical of that of many other
middens in the Cl-ear Lake area.

Our analysis on molluscs from the two test pits at the site
has reveal-ed several important facts about the discovery of changes

in molIuscs. First, there is indeed a discernible, although at
times intractible, pattern to the molluscs found in she11 middens.

She11s charge through the levels of the site. fn our data, we can

see changes in numbers as well as condition, sizes and ages of the

animals. These changes are not without relevance to the under-
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