The wuse of ethrographic information as a meaErns to ald
irterpretation of arcraeslogical remains has Loonm been usec
by archasolopists, albelt Lﬁ‘aw unsvetemat 1o marver.,
Ethrogranhy has now beewn parcelved as a methodology that can
Livik Mumar bBehavior ahd‘ifshmatawial Py=prodiets, thus
provicding a possible mwdel'%mw those prefistoric behaviors
whieh produced the remains that are exoavated by
archnaenlopists. Within the discipline of paleoetnrobat any,
researchers hgve R turned to ethhnographic analogy as a
gouree of information. When thies information is used to aid
ine the interpretation of ethrobotanical samples takerm From
archnaeclonical deposits, the problem becomes, as Hillman
states, how to relate "sample composition tea Ruman
activities without resort to an excess of untestaple
inbuition” (19765 &4). Unfortunately much sthviographic
pwFormat ion has been used dn an irntuitive ot of way, arnd
attanpts tb systemnatize the links between ethrnographic
ihfmrmatimﬂ arnd the archaeclogical vemains have beern made
crly in recent years (Hillman 1973, 1981y Hal Ly 1981y
Faarsall 1983). One way to use ethrographic data is to
feompile a listing of seeds' uses as foods, or seeds which
wonild be the waste product of use of a plant as Food!
(Pearsall, 1385y 6). This system of listivg provides
possible explanations For the presernce of ceﬂtaim‘ﬁax& i
the palecbotarical samples and the economic activities that
they represent. Popper favors this approach for
wnderstanding the wse of a given olant (1985), HMoawever,

there is ancther Link betwesn ethrnographic and
)



palechotarical data, ard this can be provided by attemptivg
T compare similar spatial contexts from the past and
prasent. To do this, soill %mmmleg cave be baken Troom meo e
-
nousenolds and compared via cortextual informatiom with sodl
samples takern Froom awmha@ﬁfﬁgical sites. This idea is
expressecd clearly by Hally whin says, "the investigation of
pDlant wtilization im the pa%t raanires that the resparcher
Witk with and integrate palecbotanical, @hMrcgeanhie, and
contextual data., Failure to do thigs almost insures that the
lack of conpruesnce betweern actual plant utilization and
palecbhotanical samples will comtivee to e wrnnceh L ced and
urcorsidered” 1981y Y4O),

To explore this valuable contextual Iimk betweer
ethrographic and archaeslogical data it may be Pelpful to
examing samples from modern households. This was 1rn part bne
purpose of sorting and analyzing the soil sanples as a
laboratory projgect. The other main obieotive was to
experience laboratory procedure, and o learn necessary
tmohnigues to use in a following project based on soll
samples taken From modern howseholds. Therefore this Firet
project is something of a prelimivary training project.

e starting point of the project 18 a series of
ethvcbotanical samples thnat were collected as soil samples
v the Jauwra area of Peru by Christine Hastorf, and were
consenuently ficated using the same procedure as -For
archaeclogical samples. There are approximately 2% of these
medern e@thnobotanical samples in the Palemethﬂbmmhaﬂy
Laboratory at the Urdversity of Mirnnesota. [ had originally

intended o ot and analyze a certain pegvceentage of these
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samples as & project--perhaps S0%--1n order to gain some

experience in sorting modern samples, as well as a means bo

make Some abssrvat Lons ammgg.thm relationshin betwesn the
=

homsenolad oontexts of the activities represented by these

samples as evidenced by @ﬁé;Mihd o Dotandical Lwfovimat Lon

They cortain.

I began the sorting procedure with a sample From
"Wictow's Patic--sample #IS80-~which | selected Fromn fhe
samples as & "trial wunm®. ﬁmrtihg moderr samnles procesds in
a very different way from the sorbting of archaeclogical
samples processed in the University of Mirmesota Ethmobobtany
Laboratory. Bernerally, in soeting the archasological
flotation samples, only charred remains are withdrawn For
arialysis, and vnever are uncharvred ssede corslideresd to
represent part of the awch&aﬁimgimal vecord i this
particular group of sanples. PBecause | was intevested in the
et ire composition of the sample, that is the amowet of
woezch,  chatft, fibers, eto. and seeds comtained in each
sample, 1 bagarn by teyivg to separate the sample into as
marmy conporent parts as were recopraizable. Like
arcnasological samnples, the modern samnples were firet sieved
thraugh peclopieal soreens into three size Feractiowmsy »E. 0O
mrte y 2.0 ey and (GO0 uwm. The process of sorting each of
the fractions fully into its compovent parts (L. e. removivg
ganh piece of ahaff to a enaff vial, etoc. For the entive
samnple) proved to be diffioult and very ©ime-—gornsumdrng.
After sorting samole #3B0 (Victor?s Patic) uwsing this "whole
sample” approach, | bepgan to realize that sach TERND L Was

going to dnvolve guite a bat of time Just iv the sorting
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staps. [t this point | determined that [ would do fewer
samples than I had ordginally intevnded to go. | decided b

welect all of the sanples collected at the Move howsehlold e
J
e

order to have samples From vardiouws activity areas withivn one
household setting. There are seven samples from the Moya

Mmasebo el s

Sample (WD gy A Y Date sample taken
G5 Blelow Moya?s hearth Sept. 9, 1979
Gl Mova? & heartn bept. 9, 1979
1) Moyva' s corral Bept. 1%, 1979
=5 Moyva® s doorway Swpt. 15, 1979

Gl Moyva® s heartn Juvie  1HEO

SaE Mova's hearth Oetobher 1988

ST Moya® s patio Saepb. 10, 1979

I further navrowed cdown my project by el imimating sample
HE2S and #HIGH which are both hearth samples as #E65 Lg-—ip
this way I wouwld only sort one hearth sample. Hs | procesded
im the sorting of these five samples (865, f, D8, 99, and
3730 1 used a method of sample splitting in order to arrive
at marapeable amounts of material to soet, I owill yoow
briefly describe the procedure of splitting and st i

Fol lowed for each sample., Hecause 1| was tryivin to test
different methods for Future soerting, the procedures
Followed sometimes represent experiments and therefore arse
mot entirely standardl zed,

Bample #ES (below Moyva's hearth) was the Fivst sarp Le
sorted whnleh [ oalso irdended to analyze. (The first "trial
rigt sample was not dincluded in analysis.) At this point 1
Mad vot decided how to split the samples to be effective

with my time, so the entirve »E.0 portion of the sample was

4



sorted, that is 1 dig not split it before sorting. | hHad
aifficulty in estanlishing categories for thne comporent
parts since I ocould vt Eﬂﬁély dastarimuish bebwearn ol FParent
P
olasses of plant parts, so categories sueh as "chaff" and
"twigs" terded to be imm&ﬂgivm and may actually inglute a
wide ranpge of material. This was also the case in later
gamples as well., "Twige" were identified on the basis of
ralative woodiness and rigidity. It is mard to kaow how one
worldld poo about sorting the chaff category into smal ler units
but this would undoubtedly entail alot of laboratory work
and & large comparative collection of deied and Frapmented
plant parts., [ realized as I was sorting that this chatf
category was probably too general to be useful. There was
alot of wood div sample #6959 and 98 percsnt was enarred--a
peEveentans which might be empéched wrtoa sample Freon o wecder
the hnearth. These ﬁatagmwiaa will be amalyzed further below.
The <E.0 fraction of sample #6595 was split and resplit so
that dn the end 1/4 of the portion was actually sorted.
Rfcer splitting, howsver, I followed the same procedure 1
this (0 porticon as I had for the 8.0 portion--also
sorting the (2.0 fraction completely into compornsnt Darts.
This proved to be very time-consuming and it was at this
poivt, after consulting with Dy, Hastorf, that [ decided to
orly remove sseds From thne &0 Fractiorn. Since T owowld
covtinue to sort the »E.0 Ffraction intoe compornent parts |
wanled have a record of this, making it rot as recessary for
the (@0 The entirve GO0 um. was sorted in this Firvet
gample and the very small seeds iv it were removed Foe

idernt L Ficat Lo,
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For sample #66, Movas Mearth, I used trne vew technioue
For sorbing. | split and resplit the >&.0 portion and evded
up o sovt iy LA of bl 1 ﬂld:ﬁﬂt srlit the (E.0 Fractiorn this

s
time but I only sorted throogh it to Find the seeds. The
GO0 um. portion was splif “and resplit and 174 of thne
povtion was then sorted for seede,

Bample #98 was taken from Moya's corval and represents
the sample with which I bhegarn a standard method Foe st 4 v
the samples. Both the Y&.0 arnd the (F.0 portions were solit
ared resplit to yleld‘a porbiom 174 of dits ovipival size, bub
orly seeds weve withdrawn From the (2.0 while the .0
portion was fully sorted into its comporent parts (wood,
ieaves, seeds, dung, ete.). Deperding onm the amount of
material in the (&S00 um, Fraction, it was either split or
sorted in dts entirety in an éttemmt to Fivd the very small
seads that fall below the S00 um. screern. In this partigular
sample, bthe <G00 um, Fraction was wnot solit.

Dample #99, Moya's doorway, was a larpger sample than
the others, For this reason [ split, resplit, and resplit
the sample apgain so that in the end I sorted only 1/8 of
both the YE. 0 fraction and the (E.0 fraction. Az before |
completely sorted 178 of the >E.0 portiom into componsent
parts, while I only sorted ssesds From the ameived-at 1/78 of
the &0 porticon, The SO0 um, fractiorn was split and
resplit and I sorted 174 of the fraction For seecdd,

Although sample #3785 was viot a particwlarly lavpe
sample, [ decidved to try to split it as mayy times as [ had
split sample #99, This resulted v L/8 of the Y. 0 and (8.0

fractions being sorted just like I had in the last sample.
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Binee the gquantity of G00 um. material was very small (2.8
gredy I sorted the entirve fraction for seeds. However, nore
were  Foogne .

i
P

After completing the sorting 1 weighed all the material
Iohad sovted (ses Table J/E%lmw), The ocripinal total Flat
sige was robed as well o tﬁat ivobthe end | oeoould calewlatbe
the dersity of seeds by wusing the total flot size to
atandardl ze, The Tamla-whimh fol lows presents this data so
that the catepories I use can be examived, alovg with
irformat o om o wedpht to get & vough appeoximnation of the
amourt of sovted material versus total wienht of sample. |
was ot apnle to assign weights to infregquent ly encowndered
anc/Zor Lipht objects (sueh as feabthers or paperd. It should
bae wmoted that L this experimental project my soet g
technigue charnged slightly md'wmwh category carmot be
congldaered exactly comparable to the same category in the
maxt Ganple. Also, oot &ll categories are represented in
gach sample. HMowever, bthe notes arnd Tables can be saslly

refarrad to dn order to ses whether a given item was present

sy

weobhie sample.

Table J.o list of conponent pacts of the &, 0 ot e Wt
weinhts,

Gaame bes HES BRELOW @R Wikt (g ) Lharrec?
W) Wi L S

el e B F IR

Yy durng e 3 o BO%
onatf W w LW
@ucalyptus viat w & -

Twilns/ reacs - -

pra e “ -
feathers - o

seeds o L (Table L1



PYERITA LS . T
total wt. of scrbted material L6 &

total wee of arigival sample = 870 grams

R4

-
g le BWEE HERARTH
Wil s 35
g La
ey ol B
chaff Lo 3
lLmpvea -
eucalyvptus mut L7
Cwi s A
Faather -
In- Pl -
B s e
ramains T
total whe of sorted matevrial 15 3

total wt, of original sample = 1, 000 grams

el

v

e

smeed ohaff
sty oam
Leaves
el s
@il s

total wh. of aomted matevial

"

&
0
v B
iy

i

total whk. of original sample = 900 grams

Bample #4399 DOORWMY

g e
cluang - 4
cbvaf o .-
seeol ol o L
lLaaves a
@by o -
e Luati b e
D& e -
seetls .~ 1
total wt., of sovbed material S5 &

tmtal wh.e of original

BamMple = 900 grans

3
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W A

W e
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(Talble IT13
X
(Table I1)
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W {EY
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(Table 11)



Sample #3750 PATIO

Wiz W7 5
g : w7 e
chaff .- u -
aeed chaff sl - —
lwaves - -
seeds i - b
ranains A —— -
total wk.e of sovted material 2 dr

tatal wte of original sample = 300 LIS B 16

There are certain problems in comparing across samples
for some of these categories. First of all, bthe "remains" of
these samples, the material whiech ecould vot be identified oo
asgigred to a category, represent a Tairly larpe part of the
Fractior. This is due $to the method I used and to the Fact
that 1 was vmot able to identify all of thne possible
categories. Remains, then, do vt recessarily represent bthe
samg Kind of matervial from samole to sample. The Cateonr L es
of chatf and twigs chanped covceptually from the first
sample so that 1 do voet feel sure of thelr comparanlilty
From sample to sample. Froo sample #98 onm | sorted out whaib
I eonsidered to be "seed chaff’ thereby splitting the
category for this sample ard the following two sanples.

Table I presenvts the data on bthe identificatorn of
seeds Fram both the YE.0 and the (E;D fractions. These are
presented dv bhe "raw data’ Form o so that taxa and oounts oan

be examined. These absolute countes are nob presented as a

AT

way to analyze or dinterpret the data because as stated by
mary researohers, ineluwding Popper (1968%), this i rot an

adeguate measuremant of the daba.
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Tabie Tl. Fbsolute counts of

mailze cupules

Mad e enbrys o
Medicays seeds w/ sesed coal
domest icated Fabacesas (ped?,
wheat or barley

lyge Poaceas

L@ i ciam
a Fahahmae {widd)

G
s

R

LIRS .mmm.w..m_wm.

ﬂrna‘r‘*

ARSI .w i

g
sr it e

Cyperaceas
Lamilarsamn
MAateraceas

Foaceas
Chernopadiun/fnaranthus

il dent d Fied
sim, Hoacoae
Fortulacs (oilosa?)

P R

AP =t el

o= B0 @

&7 total

1 ﬁa&gﬁ

1 owheat

S0 i

8 Verbera

4 lne Poaceaes

ah Dyperaceas

B4 ounid. (Brassicaceas?)
4 Fabacsas (wilg)
L Polygoraceas

L Msteraceas

S Fabaneae
Vace iy wm

L Lamilaceas
Malvaﬁtﬁum

o

S LU &

1 B%Qa&

=7 Gheno, JMmarantus
L Oxalidaceas

- Hmarantnus

24 total

|1©

Frans.

earn?)

LT [ AP

by sanpile

harped?

x

XX | XX i x X X |

i

x

i

X x x x

x

@ O Frags.

faf

e~

frans, 30U

IRE ]



dample #98

4 Madioanos

wmh Cyperaceas

1 Bumeasx

lTanetes

Asteraceas

LArioel .

uric,. (Poaceas?) A
LI Bmarvanthus

Malyvastrun *
Cyperaceas o Polyvponaceas
Brasslcaceas

l.amiacsas

Yaerbemna

Oxalidaceas

g eI A,

(EENRtE 3N EXREEE

= L1 ¥ o~ o D

84 tobal

Bample #3949

talwi

wheat

4 malize kernels Frans.
13 Gapsigumn

Lo Medicans seed + Frags.
8 Rumex

L4 ol

A4 Dyvperacesan

& Poaceas

i =

8 Cherno. PAnaranthus

19 1lg. Amaranthus

9 Cheropodiun (guivoa?)

1O Amaranthus w/ seed coats
1% Fabaowaeg (wild)

L Yaceinging

L Cyperaceas or Polygonacsas
G Rsteraceas

B e R R SR

Lle batal

Sample w37

155

L Medicans
£ Dyperacess

1osm Gheno, ZAmararntnus
4 Vacoindum

& Amaranthus

I

.

Px i o=

i x i x 1 x

H

i

131

A SOW Frans.
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Sinece these samples are Fram mogern contexta, they were

sorted with a differgnt mtré}mgy tharn paleosbotaniecal
o

samplas-—1 removed the wcharred material G,  seecds,
wmhto.), as well as the ahafﬁgd material that the sample
contained and this will be dsed a8 a basis for AViE Ly,
Whereas in archaeological contexts wcharred botanical
material is usually covsidered to be oF mocders crdgin and to
represent "comtamination', the uncharved material in my
madarr samples s considered o be that which represents the
activities which took place in the household, and is
therefore valid for analysis. Unfortunately it may also
ramresent some Meonbtamination" which carnrmot be contrelled
for v the same way it is in archasslogical samples. At the
manme Hime, I expect that a widenr spactrum of material
trepresent ing activities) will be available inm the
@bthrographic samples since the material did rot have to 1)
e charred through some process o accident (as
archasological material does) o &) be preserved over a Lowg
parineg of time. Miksicek states that in archasolopgical
contexts, "with few exceptions, unless a plant part has been
carbonizecd it will just wot be preserved in an operseair
site" (198535 671). However, charring of these remains,
excapt in the case of wood which oftern reflects Lts Fumot ion
as Ffuel, only results from acciderts (Peavsall, L1983 L&),
It has beern stated that there are varying probabilities of
Rlavt remalnsg beinyg deposited and preserved in the
archaeological record, and thne interpretation of brese
ramains must include an understandivg of the processes that

Iz



ledl to their preservation (Mirmis 1985, Pearsall 1985),
Beeause of the factors of echarvring, deposition and
presearyvat §or, mwmhammlmqica&-%ampleﬁ may reflect only a

ol
suall portion of the crigivel material vesultivng from a
giver activity. The aﬁalyéié of mscern samples provides a
Lok at this "original mateﬁial“ and should therefore
provide a fuller pictore of the deposition of plant remains
iv househalds. 16 may eventually be possible to underatarnd
what percentage of this deposition charved material
repreaserts, thereby making possible a way to extrapolate
imto the past to gaiw a fuller perapective ow a L L VEY
archasological sample. My expectations are that the samples
will give a more complete pictuwre of the Rousehold
activities than what can be expected of many arahaaclogioal
samples. The drawback of thim'prmdewt s that with such a
small sanple populaticorn I will only be able to sugpest
passlhle dnterpretat iong of the data insteac of givivg a
Fivm analysis/ivterpretat ior.

Marny methods and measurements have been sugpested andg
tested in the recent palechotarnical literature as mears to
gquartify and analyze the raw data pained by sorting samples.
Iwill rmow review sone of these methods and discuses the
possibl lity of wsing thewm to analysre my Flotation data From
madery hogseholds, One method that 1s considered to
generally be good both because of ease of applicatiorm and
resilts is called ubiguity or presence/abserce analysis
(RPopper 1885, MHastorf (981). This measuremernt is based own
Mow aften a piven taxa appears 1v a oy of samples. The

freguency of & taxa is then caloulated as the wumber of

13



samples in which a taxa is present, expressed as a
parogntage of the total number of samples v a gl (Rapper
L985), This measurenent avmﬁy% Varions problens associated
b
With alewlating gounts oe percertages of taxka withnin a
samp le--saih btakon i mmnﬁ{aewea indepevcdently instead
(Miksicek, L9685 6?9)n Rleo, because a sample is counted
aaually if 1 o L0 dindividuals of the taxorn are present, 1t
aviod s the proolem of differential preservation (Hastort
1881, This measurenent can be applied to the Flotatiow
gsanples From my peogect althoagh it is alss true that Foe
Five samples, the digstribution of various taxa will often be
Lo QG With a greater rumber of gsamples the distribution
wolld be more variable.
maasurenent iv omy samples Wit a differert method that is
basaed on taxa being somewnat dependent on each other. One
gueh method is called g@ad] occurrence by HFearsall. Bhe uses
it for wach covtext by tabulating total seed count and then
xpressing indlvidual seed ocowrrernce as a percerntape of
that total (1985:118), This is basically the same measuremerdt

as Miksicek!s relative abundance in which the rumber of

iviividuals of one taxon is divided by the total mumber of
individuale of all taxa., He rotes that this is rot an
indeparndent measuwre (1985: &79). This particular kiwnd of
caleulation may recessitate standardizing the volume of the
samples s that small portions are rot compared to Large
crEs 1n which a wider array appear because of sample size,
Bapd occourrence as used by Pearsall is a type of percentage,

whiech Miller defines as a "proportion times 1007 (19858 ).

1



Miller thern cites Mirmis'® study of flood plain woods as an
@xanple of an adeguate use of percentages ((bid.). For sesd

taxa however, Pearvsall finds that there is a "lack of direct
4
R

comrelation between raw seed coumbs o pevnertages snd

digtary importance of thefﬁlawt...“ (1983 121) amd iv this

way doss mot Favor 1t as am}iﬂtagwal part of interpretatioe.
Miksicek also uses sumathing called a seed

gongentration index. This was First used by Bobrer and

called the SCI. & measuwrenent which expresses the number of
seeds per unilt-valume of charcoal recovered. 1t is most
wseful drn ecomparing the abuidarce of a sivinle badamr in
various contexts (Miksicek L98%: &79). Since I have only
small amounts of charcosal [ will rnot attempt o caloulate
this. Miksicek's SC1 1s a measuwrement that is based on the
rimbenrr of seeds per gram of métarial remnveread by Flotat iov.
This can be easily used rot only For archasological
botarical samples but also with the material I have from
modern households and can therefore sevve as a method to
approac a dernsity measuwre on a taxon basis. e e,
Miksicek does Find that the measwement is more reliable for
rare taxa and more vardable For oommon taxa (1985 &&8) .,

The use of ratios constitutes ancther measuremernt that
has been wsed swecesstully by song researchers. I
particular Miller (L985) has explored them as a means of
intaerpratation. One tyvpe of ratio s defined by heEr as

density measures, percenbapes and porportions--mneasuremnsnts

v which the material represernted by the numerator is
imcluwded within the denominmator. Some of these are desecribed

akove albthough they arve not vormally called “vatig!
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Measrenents by the researchers using them A secornd Kivd of

ratio are the comparioson catios in which the “"wumarator and

clevonivat o are oompased of. mutually exclusive tevms" (1985
pr

41w This Kind of ratio de often wsed in dnterpretation with
oharcosl serving as the aé;;miwatow v &@FFfort ta comtrol
For prasevvation (.. Deawﬁall 1983), MAnother example of a
Comparison ratio cited by Miller is nutshell and charooal-e
the items being compared “"are assumed to be Functional Ly
egquivalent so that changes in relative amounts recovered
actually represent veplacemaent of ore btype by arnothers!
(1898%: 7). This kind of example may not be vary useful when
interpreting samples that do not have as long of a time span
as palecsethrobotanical samples do, althouph other kivds of
ratios may have a better potential ivn an interpretive sshse.
Recently there has been éﬁ interest v teryirng to
interprat the material from Flotation samples iv such a WaY
as Lo understand orop-orocessing and Finer points 1m the
utilization of plant rescources (Dermell 1976, Hillmarn 19¢3,
L3811 This approach proposes to "document how the Fform of a
plant oo the composition of an assemblage of plants Crannes
gdaepsndiviyg on how man uses, processes, stores, and prepares
the plants. This change affects vt only the plant o plant
pavt wsed by manm but also its bhy-products” (Popper, L1985
2w Devmell uses "compogition types” to vefer to different
kinds of samples that represent anything from a-eontamine ;oo
single orop to a mixtuwre of several orops  and process g
stages (Hubbard, 197&6: 263 . The use of thes:z types is
guestionable in Hubbard’s opinion because the classification

of compostions of seed-samples can be difficult to

1



getermirne, Howsver, the co! sssifigaticn of PN R 68 65, 1 1)
romtexts 1e Ffor ki & valuwable cortribution (Mubbard, 19763
EEE) . Mubbard oootes also that "simple statistical

e
parasnters are probably oo oruce ever te Yielod mansdgucos
Bvidones coneerving the @ﬁ;gtEﬂmw o viature of prendistorie
QYR PO @SS 1 vy temhmmlmgia@" (1976 263 . Despite thiw
some  irvestigators ooet drue b Explore the Ycomposition” ofF
the samples for clues about bhe Qrop-processing activities
that pave i1t its particular make-—-up, Whnat is meant by the

word "oomposition” as used by these researchers? Hi 1 Lriaon

usgmea Lt dn bwo wayss 1) Bample composition which is defirned

in terms of the Frequencies—-per unit kilogram of e lar-S R EEE W
@ach of the weed soed contaminants, and also in terms of the
Fraguerncy distribution of pgrain size of the orop itself, andg

&) gspepeies conposition which refers to tie Dreakdows of faxa

ldevbified withiv one sample. Wher 1 use the word
foomposition” o will be referving to this second definmition
pmiverr By Hillman (1973).

Hlorg with these measurements arnd methoods of
guant ifying the botarical data showld be ment lored twe more

that Miksicek disousses in his papar. One of these is called

the species diversity index (8DI). To compute 1t he uses the
Sharvmuon-Weiner Diversity Index which v ices & mumber Ln &
range from O to 3.5, He claims that this measrenent “showld
ba useful for distinguishing trash Fill whieh enoold mave &
figh diversity index from a sivgle function feature W e
should have a low diversity" (198%5: &80). It May pe
interesting to wse tHis Kind of measuramsnt on samnples taken

fram aveats Gf  rown dee,  One ob e measuremnant is cal lec
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& (IV) by Miksicek and he describes it as a
cuantitative ranking oFf plant wemaivis attually recovered
from a site. It averages & o more intlepencdent measuires of

J
ol

apurndanee to Qive a rew valuwe (196855 &679).

i
ol
el the bobtenical data from the modern
housenolos

The data mresented in Table I and Table 11 can be
aralyzaecd using some of the methods discussed in e
prayiouns sectiom of this paper. This ANAlysis 15 a way to
conpare ome sample to anogther withowt ineluding mavy of the
blases and distortions of sinply reading the raw data iv an
absolute couwnt  Form.

The first method discussed above is whiauity e
Rresence/absence analysis. This shouwld prove to be a useful
way o get a general picture &f the oecourrernce of taxa when
all the samples arve included. | used this method Fivet with
the "vom-seed” component parts of the sample From the Y. Q
povtions to fivd out what kKivds of distvibuation I wilad pet.,
owandd expect to get a high number (1,00 or close to it)
For many of the catepgories since | roticed as [ was =Tkt A LT
That many of these seemsd to be present in most Al e,
Flso, From observatons of household activities 1 Kaow that
sumeE activities take place amross wide areas (such as
anlmals walking around many different areas of the house).
Follaowing is the presence/absence oistribut down CoF o s e d
Laxa.

Table (11, Ublouity cietribut 1o Faor mor-seed taxa.

,,,,, A

Catmpoary Value Lemmmant &
W §ow 0

|18



el Le QO

cuy  didrg » A0 sample HES, 6

twid e L 40 G5, G

ree s w A0 B, 66

et r Lo 00 -

swed chaff v B0 -

leaves W B0 CoBk, W8, 99

D o lay o A0 Vi B, BE

eucalyptus gt a0 f 5, 66
cupressacEas Frag. o 20 oot valild category
bark CEO T E86

Feather W AL B, 66

plant terndrl ] W ot valid category
shyroFoan Fray. W A Y&, 99

ceranios v 20 &%

P ey ] B, 99

pave riee e W i) 6

Gl o 34

Ivi this breakdown there is, of coarse, no indicabion of

of taxa within any piven sample o cverall. Altnough
this is in part the purpose of caloulating wbiguity, it may
be more nelpful to look at some kind of guamtity measuremnent
fors & tawxa such as wood b@cauéa soame samples had very Little
and others had more. The ubiauity distribution can Hives mio
indication of this, More interestivg tham the distribution
rinmbers ferve ie bthe demovistration of similarity in sample
comprsition. For instance, 1t is apparent that sample #65
antl 66 are very similar in repards to taxa present. Next 1

list the seed taxa data using the pressnce/absence aralysis.,

Table IV. Ubilauwity distribution for seed taxa.
Cabennry val e Gonmert s
mad e Kyl e w ) sample H3%
MALES CuUDLLes w B (=¥
Mel @@ enihryn . 0 (=] .
tobtal maize w 40
Macicangn b 0
donmest icated Fabaceas——
peEat, bean? w 20 €
wheat or barley v 0 (S3]
larpge HPoatceas v G0 bE, &6
Capsicumn w40 &5, 99
Fabaceas (willa) Gl By B, 98

19



W EO GEy, 66, b8

: Lo Q0
Lyparaceas w B B, Ge, @&, 99
Lamliaceaa w B : wady B8, 96
et eracsar . GG Lo By G, P26, 99
By FOAD SN v 40D # &8, 99
Chero, /Hmare « BO g &5, &6, 98, 99
Portulaca wELD &5
Rudine LB 66, 98, 99
wheat w G0 Gk, 9
Yerbana o GO . BB, 98, 949
Brassicageas w 40 ' b, D8
B Ly oo e e G (=13
‘ o G G&, 99, 375
W 40 Gy, W
w B0 B
o 0 G, SE
w B0 e
Cyper,.  or Polvg. el D, YD
Thalwd . S0 k)

This demomstration of wabiguity indicates that therse are
guite a Tew seed taxa that appear in only one or two samples
(L& ot of @9 nave a distribution value of &0 or L 40). This
pattery wouled most likely be émplified WHMET MOre sSamol&s are
ar@alyesed sinee more taxa could be expected to ocowr after a
Larger volume of material had been sorted. The disteibotion
also indicates that Medicano (clover), Aparanthus,
Cyperaceas, and Astevaceas are ubguitous taxa relative to
the others which may indicate their aburdarce as weed seeQs
o Ehelv economile dmportance. For dnstance, from Filield
chsgrvatioms 4t has been nobted that Medicaon 16 & commor
waed that grows amomn orons, and 18 used freguently as
amimal Teed. Dry Medicapo may at times be burmt in the
naearth/stove as well., Food orops sech as wheat, CRpsiou,
talwi, and maize tend to have low ubiguity values as
compared to weeds irn general, although certaiv categories of
weads also have low ubiguity values. Although the wbiauity

analysis may pive some indication of economic importance, it

0



e auffiocult to make Mard amd fast statemerts on Lhe bawsis
of Five samples.
Foreot ey methoo oof quawt}Wyiﬂm Che data 18 orme used by
pr

Fearsall called seed ogourrence. As defived by her this 18 a

A

Tabuwlation of total s@@muébhnt with dwveglividual taxa
Exphressed as a percentage of that total (see aboave), This
mEasurenEnt 1e & way to oonpare certalrm taxa from sample to
sample in ovdes bo understand bTheiy differential @Mt Enee,
Bt it coes not hévm the guality that ubilgulty analysis
dogs-—that of welighting rarely-ocowring t%xa (sunh as
madre) on egual terms with taxa such as Cyperaceae that have

Righer vaw counts. The sesd

measiiransnt awards

nighar raw counts with highay values, thus we can @xpact
taxa such as maize to have small ooocurrerces values., Below 1§
have tabulated seed ocourrence by sample.

Table V. Beed ccourrence valuwes for taxa by sample,.

Sanmple #GH

TRXA VL LIE,
mal s Fie 2
Meael § Can g S
vomest icated Fabaoeas

Cpew, bean?) Lo ¥
wheat o barley LY
L. Hoacsae 17
(B PS L e a7
Fabhateas (wi ld) A, 1
Malvastrum 3.5
Fmay et s bhow ¥
Cyparaceas 105
Lamiaceas 1.7
MstEracneas . )
Floaatesacs 8.7
Lheri. /Amaranthus S B
Biracreas 8.7
Portulaca (pilosa?) 1.7
Bample #og
Medicanm o i
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el
Wheat . B
verbeya e
Ly Hoaceas .
Cyperacaas S R PR
uriid. (Brassicaceas?) LE.O
Fabaceas (wilad) .8
Pulygonmaceas e « &
RAosteraceas A A
Fabacmae &t
vageinium 2.9
Lo AV, BUE 8 R fy. &
Ml vastrum bt
Chermpod i wm 1o 6
R w i
Ghevio, ZRmaraont hus LAk 7
Uxalidaceas o B

FAn s 10

e 1o Eiw O
Ly paEraceas 43,9
Rumex boB
Tanetes i
Rt @raceaes B0
Bmarart s 16, 7
Mland v amt i um date L
Cypsraceas o Mo lypormaseaes Fu 0
Hrassiloaosass Lo &
Lamiacesae P!
Yernbena b
Ixalicdaceas oS

el wi 1.0
wrea a0
Mal e ‘ 5
Coalis fcm 1@ 7

Mreped i e anng o Lt

PALAIIER ¥ Tl
Cyperaceas B,
FPracsae how
Verhara La
be@nme Rmararnthus - 7.8
Ararantnus EE, 0
Chenopadium 4,9
Fabaceas (wild) 18,8
VAL L L Latd
Cymeraceas o Folyoomaeeaes b )
fateraceae 2.m

Bample #.3

Mepd feano Biu )
oy e v e e e 40, 1)

ZL



CHsrispec Lum s Rmarant nus R
0] i, 0
Friarart mies S0, O

)
It ds aobviowus Mere that gmﬁgfggggﬂﬁgmg@,la very sina lar o
raw conmte since the high wvalues (such as that for

o
cyperaceae in sample #98) reflect the High vumber of

e
CyD@raceas 1 that sanple. G}V@ﬂ the fact that the
prrrosntages are computed ha%wd e bhe total nuamber of
seaeds, all taxa are dependent orm sach obher witnin & sample.
mome standardization would be irntroduced in this method 4 F
the samples were more similar in size, however assumingm that
"eriaght of sach Flot portion was sorted so that the seesds
lolent i fisgd are represertative of the total poplatior, At s
not inaccurate to compare seed oCourTence VALuBs per taxa
arross sanples, Sanple #3795 1s an example of this not fres vy
the case--the volume sorted was rot larpe encugh to be Tyuly
reprasentative, thus the large values for sach taxar.

Tro ovder to give a gereral idea of seed density per
sample I have calowlated the Following rumbers, first,
sorbted guantities were multiplied by the deromimator of the
Fraction into which they had been split. Then the )&, 0 Ty
GEe Oty amd CHO00 wm, pect iors were added Tonetner, and the
rasulting runber was divided by the original total sample

slze (bhefore Flotation) .

lTable Vi, bHeed tersities by sampie
Sample #WeE (LG o (50 x40 870 s A
Sampl e e A x4 -+ (2L1) + (& x 4 Ly GO0 = w
Sample HI8 (B84 % 4) + (&) Ivly) i !
Sample #3959 (Lle x &) + (&) 0 e LeQ3
Sample #3375 Gl ow &) SO0 w . e
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Using this as a density measuremsnt, 1t can be seern that M
dersest sample is #99 (docrway), the rext being #3795
(patio)y thern @98 (wmwwal)n;ﬁﬁ?& tpaEtio), and Hed (below
feartn) and #68 (heartbh) the least dernse, Dimmrways nay De
teEvse v bterms of seeds bé;;usa they are sort of "colleeting
areas’ as is sometimes eviderced in some of the
palesethnohotanical samples From the Uraversity of Mirnnesota
eollection. Analagous apain to the prehistorice BV LB,
hearths often contain less material than would be Expentec
Because oooking activities take place at the Maearthn, one
might expent there to be a higher concertration of sseds
here, but apparently other areas collect more seeds due to
Deding more heavily used as processing sites. The [P AV WwTNE:

Measwranent is mot unlike the seed

Eommerntrat ion index

discussad by Miksicak, mxmapt'that the standarcdizer 1m the
dersity egquation is the volume of oripinal material.
Miksicek dafines his BC1 as the rnumber of seeds per Lan ot
material recovered by flotation (see discussion above). The
Fad lowing 18 a computation of the SCI.

lable Mil. Seed congentration index by sample (Following
Miksicek),

SGample HES =17 L TR &
S ler Rt LA S A owm S B
Sample #98 % T TR T
Bample #9%9 EEO TVl o= 11,9
Sample #A7H 375 Sl. B o= H 4

Tr this SOOI measuremert, #99 is still the dernsest
sample arnd #H6E the least, bhut the other 3 samples are L0
cifferent positions relative to each other. The S80I has the
potertial of being distorted by using the amournt of material

vacovered by Flobtation as & standardizer. This U EYTE 3y
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that material which is fioated out ot the sl l sample doueding
the Flotatiom proneeses——i e depencent @n mary vawiamléa ey mne
the originmal vioume. Some aﬁ{thesm vardables irclude J) the
speed of the water passing ot bthe endl sample during
Tlatat lom, armd &) the ammdéé f oroots 1w the sol l--bek™
factors which may ircrease e decrease the quantity of
wesulting Floated material. Along the same lines, & VETY
racky sample will distoet the orininal welnht by makiwyg it
mueh heavier tharn a sample with fewer rocks. Some of bhese

whner calouwlativng densities. This recessitates takirg e
vmiuma neasuraments for each sample prior to Flotation.

It would be interesting to guantify some =Ff the tata in
such a way as to be able to talk about samnmple composition as
Ut lined by Hillman (see abm?é), Although Table 11 provides
a way to scan sample compsoesiticong it does not give a
systemnatic presentation. I do rot feel capable of providing
this data orn the basis of five samples From one hoodlsenol .
Mowaver, the searcoh Ffore diagrostic sample compositions is an
imsue that 1 hMope to be able to address after sorting a
larger populaticn of BAMD LSS,

Onee morve issue must be discussed in order to Link thege
modern household samples with their archasologioal
counterparts, The guestion arises as to what these samonles
would look like in a couple of hundred years as
palecethrobotanical sanples takern From am archasaolopical
site. The information giver iw Table I arnd 11 can once anain
be referread to iv order to see how mueh charred material WA B

present in each sample. In these Tables, under the charced
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el um, & oheck indicates that the material was burned, [f
The oheok is Followed by & aumber o percentage, 1t
irndicates the part of the bﬁﬁ@gmwy Lhat was burrned. M oouiok
look at the samples indicatés that the guantity of oharred
material ivn sample HES anéjﬁ BE dls muech preater than in the
other sanmples, and th@refmwé they would have a much preater
chianoe of appearing in arcghasological samples. For instance,
v sanple #65, 61 out of the &7 seeds wers oharered, meaning
that almost all of the seeds would make Lt odwto A
palecethnobotanical sample giver wormal 1V L et &
comditions,. In sample #99 (Cloorway), the "densest” of the
samples, only 38 of the 116 seeds were charred, meaning that
the archasological sample would be considerably less derse,
v sample #98 (corral) only a Few fragmerts of wood and ©we
wrildentifiable seeds wounld bﬁVPEpFE$Qﬁﬁed v the
palecathnobotanical sanple. The evidence supplisd v thess
modern sanples pertaiving to charred and wneharred mat e al
potentially has great value For helping to imterpret samples
taker: from archaeclogical contexts, and a further steo in
irterpretation would be to guantity only the charred
material Ffrom the samples to compare with all of the oata
takern topether. This could provios some probabil istie
statements as to what Kinds of taxa tend to net oharred and
therefore bto survive, &8 well as about what percentage of a
sample From a given context would bhe represented by charved

material.,

Resuits and conelusions

It is difficult, with so few samples, bto make

comelusions about the ralationshio between sample attvioutes

6



BuURn &% seed density and composition and the houserold

contexts Foom which the samples came. Hwever, | have btriag

T ouse somg measurements Toe puant ify ard analyvze the catas as
ol

well as attempting to make some statements aoout the

e
possible mature of this wélationship in specific cases. |
nave also tried to of fer %bm& general oommente apout btne
modern sanples. BEvern with these few samples 1t is clear that
they are different from each octher in important WEY &
Whereas the composition of sanple #6595 and #E6E6 ie gimilar (1m

noveseed aconponents), they look guite different from the

corral sample. The analysis of sample rmmes Lt ior, thern,

provides an interesting alternative to the analysis of
samples using seeds only. The data on charred and uncharred
material also proavides some interesting infFormatiom. Far
@xample, the dung From the muéwal, viowe ot ot purned,  wed o
vinh Deoome paevt of  an archasslogical sample. Sample #3575,
almost completely devoid of charred seads, would be a fairly
stevile~looking archaeslogical sample!

Most of my results and corclusions are methodologioal
cres. I learved how to treat modern samples so that they
could be sorted relatively guickly but so that the
information provided is still sufficient far analysis. 1
think the kinmd of splitting | emploved worked werlly arc the
complete sorting of the »&.0 fractiom into its CIUnn R EaneE it
parts served as an adequate way to examine sample
composltion without doivg a complete sort om the (&, 0
Fraction as well.

Hlthowgh this projgeect is far from complete it has

illuwatrated some of the problems in sorting modern samples

27



ard soma of the approaches to solving bthess problemns.
MLERouEn Yy oedgimad methoos were timecomisuming, ang L

shill did viob eost my 1ateh,gammla% u]

prn

lys I feel I have
paived some experience that will aid me in sovting and

o

analyeing the moderv samples Fraom my upeoming o T F = Tunl
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