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ANALYSIS OF FLOTATION- AND WATERSCREEN-RECOVERED
ARCHEOBOTANICAL REMAINS FROM THE HUGHES SITE (18MO1),
MONTGOMERY COUNTY, MARYLAND

Justine W. McKnight

Introduction

The Hughes site (18MO1) s a palisaded Late
Woaodland village site located on a broad floodplain of the
Potomac River in what is now the McKee-Beshers Wild-
life Management Area in Montgomery County, Maryland.
Diagnostic ceramic styles and the pattern of pit features
at the Hughes site place it culturally within the Keyser
Complex —a unigue cultural manifestation confined 1o the
northern Shenandoah and the upper and middle Potomac

oe valleve

Richard Stcams, of the Maryland Natural History
Society, was fomunately allowed to concurrently map the
Yinger excavations, take notes, and collect some materi-
als. Tt was he who published a shont report in 1940 on the
Yinger activitics at the site. Somc subsequent excavation
took place at the site in 1969. That was undertaken by the
Southwestern Chapter of the Archeological Socicty of
Maryland, In 1990 the Potomac River Archacology Sur-
vey (PRAS) of Amenican University began three years of
excavations at the site (1990, 1991, and 1994), Christine
Jirikowic (1995) made the 1990s excavations the subject
of her doctoral dissenation. In 2006 American University
returmed to the Hughes site for the Archeological Society
of Maryland’s Annual Tyler Bastian Field Scssion in Ar-
chacology. This was undertaken in parinership with the
Maryland Historical Trust’s Office of Archeology. Rich-
ard Dent, of Amencan University, served as principal in-
vestigator for all four years of the most recent excava-
tions at the Hughes site.

Hughes has long been recognized as an important
site with the potential to make a significant contribution to
better understanding Native American subsistence prac-
tices and environmental conditions in the Potomac River
Valley duning the Late Woodlund period. Remarkably good
organic preservation, the preservation variety of features,

and the recovery of both wild and cultivated plant artifacts
(eorn and nuts were visible duning excavanion [Jinkowic
and Dent 199951 ) suggest that floral remains from the
Hughes site will provide important data regarding Keyser
Complex subsistence practices. With this in mind, the PRAS
rigorously collected soil samples for flotation processing
from each of their four field sessions.  Of the total of 42
features excavated at the Hughes site, 26 were sampled
for archeobotanical remains. Soil samples were processed
 the PRAS laboratory at American University using the
methods described below, and the recovered material was
Maced in storage at American University and then at the
Maryland Archacological Conservation Laboratory await-
ing analysis. In the spring of 20009, the Archeological Soci-
ety of Marvland committed funds to support the study the
Hughes site archcobotanical collection. The following re-
port details the results of that analysis.

Rescarch Methods
Flotation Samples

Tweny-six archeological soil samples of unknown
volume were individually processed using a modificd SMAP
(Shell Mound Archacological Project: see Watson 1976)
type flotation system. Processing was conducted by PRAS
staff, students, and volunteers. The Notation machine was
equipped with two submerged shower heads to aid agia-
tion, Processing resulted in two (light and heavy) frac-
tions of material. The light fraction was collected in nylon
hosc and the heavy fraction was captured in standard win-
dow screen. Floated portions were air dried.  The sam-
ples were packaged in viny] bags and curated pending anal-
pL1LE

Warerscreen Sample

A single sample of archeobotanical material (from
Feature 34) was obtained through manual waterscrecning
of feature fill though window-screen mesh. This large
sample was subjected to secondary processing using wa-
ter flotation to liberate carbonized plant macro-remains from
the matrix of natural and culural debris composing the
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watersereen residuum. Flotation procedures differed from
those described above —the waterscreened sample was
manually floated using a bucket and strainer sysiem
[ Pearsall 2000 35-36).

In the spring of 2008, 27 archeobotanical samples
wiore transferred 1o archeobotanical consultant Justine
McKnight at her laboratory in Severna Park, Maryland.
All aspects of sample handling and analysis werne conduct-
ed by McKnight. A summary of archcoboanical samples
analyzed from the Hughes site is presented in Table 1.

The processed samples were generally composed
of carbonized plant material (mostly wood charcoal), with
small quantities of non-carbonized root fibers, clayey soil
peds, modern grass stems, modemn oat straw fragments,
small rocks and gravel, werrestrial gastropods, insect egg
cases, and insect larva and body pants. The samples also
contained abundant cultural antifacts, including bone (both
burned and unbumed) fragments, fish scale, tecth, ceram-
ics, lithic debitage, and bone and shell beads. The samples
also contained carbonized spherical silicaceous material,
which is formed when plant parts high in silica (such as
grass, leaves and stems) are burmed and the silica melts
and forms droplets which persist in the archeological record.
This material is often mistaken for small seeds.

Each sample was passed through geologic sieves
ranging from (1.5 1o 4 mm in size. Material 2 mm or great-
er was examined with a binocular microscope under low
magnification (10X to 40X). Non-botanical and non-car-
bonized plant remains were separated and not further cat-
egorized. Carbonized plant remains were sorted into broad
tixonomic categories (wood, nut, seed, cultigen, etc.). The
less than 2 mm fraction was examined under low magnili-
cation for the remains of carbonized seeds and cultivated
plants, Carbonized sceds were isolated for identification
and quantification, Maize remains were so abundant as o
prevent expedient analysis, so procedures were modified.
Less than or cgual to 2mm maize remains were identified

and their number estimated but they were not isolated from
the remainder matrix. Material less than 0.5 mm was also
scanned for the remains of seeds and cultivated planis.

ldentifications were attempted on all seeds, nuts,
crop plant remains, and miscellaneous plant pants, and on
a sub-sample of twenty random|ly selected wood fragments
from each sample, in accordance with standard practice
(Pearsall 20000, All identilications were made under mag-
nification { 10X to 40X ) with the aid of standard texis (Edlin
69 Kozlowski 1972; Martin and Barkely 1961; Panshin
and deZecuw 1980) and checked against plant specimens
from a modern reference collection representative of the
Nora of Montgomery County, Maryland. Identifications of
all classes of botanical remains were made to the genus
level when possible, to the family level when limited diag-
nostic morphology is available, and o the species level only
when the assignment could be made with absolute cenain-
ty. The general wood categories “ring porous”, “decidn-
ous” and  Cumidentifiable” were emploved when wood
fibers could not be more accurately classified based on
minule featurcs. The term “ameorphows carbon’ was uscd
toclassily carbonized remains which lacked any diagnos-
tic morphology whatsoever.

The processed samples vielded both carbonized
and non-carbonized plant remains, Non-carbonized remains
observed in the Motation-derived botanical assemblage in-
cluded root fibers (noted and not further categonzed) and
non-carbonized seeds (copperleaf, pigweed, giant ragweed,
becch, strawberry [tentative identification], bedstraw, car-
petweed, sheep sorrel, panic or foxtail grass, poke,
purselane, raspberry or blackberry, chickweed, and nighi-
shade were identified). Itis hthl} unlikely that these seed
specimens were interred concurrent with period antifacts
and the carbonised macro-botanical remains,  Although
the persistence of non-carbonized plant remains from rare
contexts such as consistently xeric or water-saturated en-
vironments does oceur (Hastorl and Popper 1988: Minnis

E—

TABLE |. Summary of archeobolanical ‘-amplu from the Hughi."c site.

WEIGHT (F HECOVERED

FEATUHE FEATURE NUMBER {5 NLABER OF WATER-
TYFES SLUMBERS FLOMTATH SAMFLES SCREENFD =4VP) kS FLANT MATERIAL [GRAMS)
Bural k! I 0 .77
Heanh 13 | Ll L
Indeterminate 1] | )] L1
Irregular depression K I 1949
Lens 0, 1E, 23, 26, 50 5 i TA35
Large hasin 45,55 2 I 1988305
Small basin 1.5 16, 17,20, 28, 1 ] 30
29, 30,40,43, 78
P 1,21 11 ] .19
Dmurlum:u_ ] I ] (5]
26 FEATURES 26 sanPLES 1 sasnirLE 466,14

O FEATURE TYFES
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TR 12 Pearsall 20000, such soil conditions do not charac-
terize the Hughes site project arca. Non-carbonieed plant
remains occurring within archeological soil samples from
similar open-site environments are usually considered to
be intrusive modem specimens {Minnis 1981; Keepax 1977;
Smith 1985). The recovery of non-carbonized seed re-
mains may reveal specific contamination episodes associ-
ated with animal (i.e., rodent, insect, gastropod) burrow-
ing, the action of root growth and decay, flooding, acolian
processes, of by the combined effecis of these Factors.
The Hughes site archeological features which yielded non-
carbomzed seeds were likely intruded upon by biological

archeological strata.
Resulis of Analysis

Flotation processing of the 26 soil samples and re-
processing of the single watersereen-recovered floral sam-
ple resulted in the recovery of 466. 14 grams of carbonized
plant macro-remains from four seasons of archeological
investigation at the site. The recovered archecbotanical
remains were both abundant and diverse, and the condi-
ton of recovered organic remains was excellent, A wide
variety of cconomically imponant plants were represent-
ed in the analyzed assemblage. These include a predomi-
nance of wood charcoal (dominated by hickory and white
oak species ), maize and beans; three genera of native mast;
wild fruit, grain and mderal seed; and miscellaneous plant
materials including fungi, rind, monocotelydenous stem, saind
amorphous carbon.  In addition, non-carbonized seeds
were present in 52 percent of the analyzed samples (iden-
tified taxa described above). A full inventory of flotation-
recovered plant remains is presented in Table 2. A sum-
mary of resulis is offered in Table 3. A discussion of cach
class of plant material encountered within the assemblage
is provided below,

Wood Charcoal

Wood charcoal was the most abundant class of
plant remains encountered within the Hughes site flotation
samples, occurming in each of the 27 samples analyzed (see
Figure 1). A otal of 46,901 fragments of wood charcoal
(=2 mm in diameter) weighing 368.84 grams was recov-
ercd. Of this total, a sub-sample of 540 fragments (a2 max-
imum of 20 fragments per sample) was randomly selected
for identification, This sub-sample revealed a predomi-
nance of hickory (Carva spp; 44% of the selected sub-
sample, by fragment count), with white cak ( Quercus spp.
LEUCOBALANUS growp; 22%), red oak (Querciis spp.
ERYTHROBALANUS group; 8% ), and maple (Acer spp.;
39%). Elm (Ulmus spp.), black locust {Robinia
prendoacacia), pine (Pinus spp.), beech {Fagus
grandifolia), American chestnul (Castanea dentaia) and
unspecitied oak (Quercus spp.) were present in small

amounts (accounting for 19 or less of the sclected sub-
sample). Wood specimens which were minute or which
exhibited incomplete morphology were assigned 1o the cat-
cgorics ‘ring porows” (1%), ‘deciduous’ (16%) and ‘un-
identifiable” (29%).

Carbonized Seeds

Carbonized seed remains were present in 26% of
the samples analvzed. A site total of 17 fragments weigh-
ing 0,12 grams was recovered. Identificd species include
bedsiraw (Galium sp.; one seed), knotweed or dock
(Polvgonum or Rumex species; onc sced). grass
(POACEAE; one seed), grape ( Viris spp.; five entire seeds
and ¢ight seed fragments: sce Figure 2). A single uniden-
tifable seed was also encountered.

Nur Kemains

Nutshells were abundant within the Hughes site
features studied. Occurring in 74% of the analyzed sam-
ples. nutshell remains totaled 2,000 fragments weighing
51.76 grams. Three native mast specics were represent-
ed within the assemblage. Thick-walled hickory {Carva
spp. ) dominated the nut assemblage, with 1,952 shell frag-
ments and four husk fragments. Lesser quantitics of black
walnut fSaglons migra; 11 shell fragments) and oak acom
(Cheercus spp.; three shell fragments) were also identified.

Cultigen Kemaing

The remains of cultivated plants —especially maize
(cormn)— were well-represented within the Hughes site fea-
tures. A site total of 6,412 specimens classified as
Mesoamerican cultigens were recovercd. These included
common bean { Phaseolus valgaris; five cotyledon frag-
ments from three features [Feaure numbers 22, 45 and
791 and maize (Aea mays; 6,407 specimens occurring in
T8% of the samples analyzed). A variety of morphological
elements characterized the maize assemblage from the site,
including both cob and kernel antifacts (see Figures 3 and
4, Table 4).

While maize was introdeesd (o some areas of North
America by A.D, 200 (Ford 1987; Chapman and Crites
1987 it appears (0 have been a minor culligen (perhaps
serving a ceremonial role) until after A.D. 800, Evidence
for a shaft to maize-centered agriculture in the intenior of
the Eastern Woodlands comes (rom a marked increase in
archeological maize remains from A.D. BO0-90 and chang-
ing human bone isodope valucs which indicate a substan-
tial increase in maize consumption from this period through
about A.D. 1100, This shift to maize-centered agriculture
{with the tropical cultigens beans and squash) is associa-
ed with increased sedentism and the development of more
complex sociopolitical formations. Recent in-depth stud-
ies focused on the diffusion and adoption of maize in Vir-
ginia (McKnight and Gallivan 2007) have documented sig-
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TABLE 2. Inventory of flotation- and waterscreen-recovered plant remains from the Hughes site.
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TABLE 3. Summary of archcobotanical samples from the Hughes site.
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nificanily different patterns in maize use—direct dates
record corn’s presence in the Chesapeake region only af-
ter A.D. 1100, with beans present after A.D. 1300,

A portion of a maize cob fragment was hand-re-
covered from Feature 13 during the 2006 excavation, and
it was submitted for radiocarbon dating using the Acceler-
ator Mass Spectrometry (AMS) technigue. The C-13 ad-
justed age of the Feature 13 maize was 490240 B.P.

(see Table 3 and Figure 5).

This direct date on maize from the Hoghes site
complements the growing dataset on maize histories in the
region. With a calibrated median probability of A.D. 1427,
the Hughes maize falls comfortably within the range of
other directly dated maize remains from Keyser Complex
and the closely related Montgomery Complex sites in the
Potomac region (see Figure 6).
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TABLE 4. Summary of maize remams.
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TABLE 5. AMS dating results on a maize cob fragment from Feature 13,
RETA ANALYTIC CALIRRATED CALTERATED METHAN CALTERATER
242478 49440 bp 1427 1465
Calibration with Calib 501 {Stuiver and Reimer 1993)
o e L I T Ny L e e S P PR T R DY
R_Date 44PA1 Keyser Farm Fea 5 Bata 260818 —u—— ——— A —
R_Date 44PA1 Keyser Fgom Fea 7 Beta 260821—} e e
R_Date 44L04 Fisher Bela 156900 —Ndii_
_ L.
R_Date 18801 Hughes Bela 242479 N
R_Dale 44PA1 Keyser Farm Fea & Beta 260817 ——-_—— —_—
1000 1200 1404 &1 18030 2000
Calibrated dade (calal)

FIGURE &: Eadiocarbon assays for directly dated maize remains from Keyser Complex manse remuns from the Potomac
Piedmont and Ridge and Valley (Means and McKnight 2009, Pullins and Lewes 2002; Dent personal communications, 2009},

Miscellaneons Plani Renains

Miscellansnus archeobotanical materials occurred
in 100 percent of the Hughes Site samples analveed, A
total of 1,144 elements weighing 10,36 grams were recov-
ercd. Miscellaneous materials included fungal fruiting biod-
ies {79 fragments), rind-like material (not a squash; 452
fragments), momocol stem (2 fragments ). and unidentifi-
able amorphous carbon (602 fragments).

Discussion
Featnres

The Hughes site features that were sampled for
plant macro-remains can be grouped into 9 gross catego-
ries (Table &), Examining the data, the pits emerges as the
most productive feature class, bearing significantly great-
er quantities of carbonized plant macro-remains than oth-
er features types. Also, o vamety of different kinds of
plant remains are best-represented in the pit features, Nul-
shells were present in all feature iypes, underscoring the
ImpoTiance of mast resources in the diet and for fuel,

Maize was recovered from all types of features sampled.
Interestingly, maize 15 present in iwo of the least-meaning -
ful feature classes (Indeterminate and Disturbance), em-
phasizing that maize remains were ubigquitous across the
site, and not confined to special feature contexts, Carbon-
ized seeds were recovered from the Lens, Large Basin,
Small Basin and Pit feature types. Table 7 provides an
inventory of flotstion-recovered plant remains be feature

ype.
Environmeni

A broad interpretation of the prehistoric landscape
of the Hughes site can be made based on the botanical
remains recovered from archeological contexts, and our
knowledge of native forest cover for the region (sce Fig-
ure 7). The Hughes site occupics the Maryland bank of
the Potomas River on the Piedmont Plateau in Montgom-
ery County, Maryland. Floristically, the project area lics
within the Piedmont section of the Oak-Chestnut Forest
Region as defined by Braun (1950:192). According to
Kuchler (1964}, the project area lies within the interface
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TABLE 6. Summary of Hotation-derived plant materials by feature type

TOTAL WEMGHT CARBON-

FEATURE TYPE_ . FEATURE NUMBERS IZEIN REMAINS (GRAMS PRESENCE OF PLANT MATERIALS
LA MU LIRS BEAXN SEED ML,

Bural a4 1.r7 X % % %
Hearth 13 6.0 X X X
Indeterminate 33 184 X % ;
Irregular depression a7 (9.9 X % 1 X
Lens 6, 18, 23, 26, 30 1435 % X % %
Large basin® 45,55 W 435 % % % X %
Small basin 1.5.16. 17, 20. 28,

20031, 440, 43,78 s, 35 X % 5 5 b
Pit 122,19 161,149 X X % X X by
Disturbance® by (.%1 % % 5%

WIHECTRC NECN-TecOvered &a ’|',|'|:-._' cxcluded ||f‘ atiributed 1o Yineer excavation

FIGURE REDACTED
FIGURE REDACTED
FIGURE REDACTED

FIGURE REDACTED
FIGURE REDACTED

FIGURE 7. Forest associahions docomented over the progect anca.

arca of the Oak-Pine-Hickory and the Appalachian Oak ical features at the Hughes site reveils an overwhelming
Forest regions. Native forest cover over the project area predominance of hickory and cak species, which is con
was a locally vanable mosaic of tall broadieat deciduous sistent with the precontact native forest cover of the re
trecs with some necdleleal evergreens.  Dominant spe- grom (Kartesz 19945 Lattle 1971 ; Harvill ¢t al, 1992 Brown
cies would have included white pak and northern red oak ctal. %870, The Late Wondland imhabitants of the Hughes
with American chestnul and hickones.  Sub-dominants site undoubtedly vsed a wide spectrum of plants from the
would have included maples, birch, beech, vellow poplar, rich flora of the area for Tood, fuel, construction, tool man

and pines. The wood charcoal identified from archealog- ufacturing, and medicine. The location of the project arca
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TABLE 7. Flotation-recovered plant remains by feature type.
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would have permitted residents ¢asy access to the pro-
ductive potential of a variety of micro-environmental zones,
including forested uplands, wooded bottom lands, and fer-
tile floodplain areas. The cultivation of maize and beans at
the site would have required the cleaning of land for farm-
ing which would have resulted in the disruption of native
forest cover and in increase in “edge’ environments. This
interference with the natural vegetation of the project arca
would have had the result of increasing the diversity of
wild plants and wild plant foods in the vicinity.

Plant food remains were very well represented
within the Hughes site archeobotanical assemblage. Re-
grettably, onginal sediment volumes for the flotation sam-
ples were not recorded, and the absence of this informa-
tion limits the types of statistical and comparative analyses
possible with the dataset.

Boih wild-gathered and cultivated comestible re-
mains were abundant within the feature samples from
Hughes. While the abundance and ubiquity of maize and
beans from the site documents the imponance of these
crops (o Keyser culture at Hughes, native mast resources
are also well represented (see Table 8). Sced remains are
not abundant within the Hughes site assemblage, but the
presence of grape seeds attests 1o the use wild-gathered
fruits in the diet. The evidence from the Hughes site for a
continuing reliance on wild-gathered foods after the wide-
spread adoption of maize between AD. 1200 and 1300 is
consastent with regional patterns in the Middle Atlantic
hased on stable sotope assays on human bone and on
archeobotanical dota (Trimble 1996; Farrow 1986;
MeKnight and Gallivan 2007).

Seasonaliry

Archeobotanical remains often provide strong
markers for seasonality and the data from the Hughes site
features suggest some seasonal patterns, Based on the
hotanical remains recovered. it is evident that wild nuts
played an important role in site subsistence. These forest
products would have been available for consumplion or
processing from September through November. Likewise,
the maiee remains that are so well-represented at Hughes
are a fall-ripening resource. And the grape seeds recov-
ercd from Feature 45 are ready for harvest from late sum-
mer through the autumn months. However, determining
seasonality of recovered nut, maire, and fleshy fruit re-
mains is complicated, as these all constitute readily stor-
able foods, The specimens recovered from archeological
contexts may represent preserved foods used at any lime
of the year.

Summary

-

Study of 26 Notation samples and one waterscreen-
recovered sample from four seasons of field excavation at
the Hughes site (18MO1) provide documentation of site

ethnobotany, and contribute (o our understanding of Keyser
Complex plant use. The site botanical assemblage offers
a wealth of data regarding subsisience and land use during
the Late Woodland period.

Within the archcobotanical assemblage from the
Hughes features we see reflecied the relationships be-
ween Keyser peoples and the natural world, The compo-
sition of local forests and the selection of wood types for
fuel and building material is illuminated by the predomi-
nance of hickory and oak species in the wood charcoal
assemblage. Dictary patterns are better understood through
the food-plant remains recovered. Moteworthy is the bal-
ance of wild and cultivated comestibles from sampled fea-
tures, with nuts and maize being the most abundam and
ubiguitous plant foods recovered.  Seed remains from the
site are scant, with the use of grape being the only clear
evidenoe provided by the data. There is no evidence thit
the cultivation of small grains was practiced at the site, It
is significant that while the Keyser occupants of the Hughes
site successfully farmed maize and beans on the fertile
Potomae River Noodplain, they also relied heavily on the
scasonally-predictable wild fare available from anich local
forest environment.
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