
RECOVERY OF ARCHAEOLOGICAL PLAN'I' REMAINS AT 
KAMAN-KALEH~YUK 

Kaman-Kalehiiyuk is a large settlement mound in central Thrkey, currently being 
cxcavatcd by the Middle East Culture Ccnlcr in Japan under the direction ol' Dr. 
Sachihiro Omura. I have previously reported on samples of charred plant remains 
recovered from the excavations at Kaman-KalehGyuk in 1990 and 1991. A rela- 
tively small numbcrol'samples were collected, and thcsc wcrc processed by hand, 
using a bucket. The results were highly promising (Nesbitt 1993). and in 1992 a 
flotation machine was built to allow processing of much larger numbers of sam- 
ples. The flotation machine was operated for 10 days in 1992 and a month in 1993. 
In thcsc two seasons 202 samples, each of about 45 litrcs, wcrc iloated. In some 
cases more than one sample was taken from a given deposit - for example, sepa- 
rately l'rom thc upper and lower parts of pits, so the number of discrctc contexts is 
about 140. 

Samples cover most of the excavated periods, with particularly good represen- 
tation of thc Mcclicval (period I), the late Iron Age (Ila) and the early Hittite and 
Assyrian colony pcriods (111). Preliminary analysis of the very substantial volume 
of material recovered is undcrwi~y. A first glance confirms the impression of 
cxcellent preservation nnd great diversity prcscnt in the seed and charcoal 
rcmains. and a preliminary rcport will lidlow. At present. I am taking the oppor- 
tunity to give a brief description of how sampling and flotation for charred plant 
remains have been done at Kaman-Kalehoyiik. Although a number of papers 
describe how to build a flotation machine (Watson 1976; Williams 1973). and 
there are a number of papers concerned with the theory of sampling. little has 
been published on the practical side. This paper offers an opportunity to publish a 
good selection of photographs together with a brief explanatory text. A much 
more detailed (but less heavily illustrated) guide to flotation in semi-arid areas is 
lo be published elsewhere by Delwen Samuel and myself. 

Sotny ling 

A standard sample size of' about 50 liters is used. Trench supervisors are asked to 
fill  four 14 liter buckets with soil for each sample, and to put two buckcts ol soil 
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into one sack. Samples therefore travel from the site to the flotation machine in 
two strong cloth sacks. Plate 1 b shows sacks being lifted from the north slot trcnch 
up to a waiting tractor. The sacks arc closed with string and wooden tags. These 
large, study tags do not get lost. Although waterproof markcr pens are used for 
writing on thc label, after the tag has been used it can be scrubbed clean. 

The samplc size was first chosen because about 40 liters has proven to be a 
suitablc sample size at other Bronze Age and Iron Age sites. Preliminary cxami- 
nation ol the samples indicates that 40-50 liters is an appropriate size hcrc. 

Understanding the taphonomy of seed asscniblagcs is one of the fundamental 
alms of archaeobotany. In order to do this. it is necessary to samplc by strati- 
graphic units so that separate depositional events do not become mixed. At 
Kanian-Kalehiiyiik the cxcavated contexts tall into three classes: pits, hearths and 
architectural un~ts. Sampling decisions lor pits and hearths are easy: all arc sam- 
pled. In 1992 samples were separately takcn from the top and the bottom of pits to 
check the degree of variation within a pit. In the case of tiouses and thc areas 
bctween them. the excavated area at this site is simply too big to allow sampling of 
each stratigraphically defined area. I-Icrc I have focussed on a series of case 
studies of particular houses, whcrc samples are taken above and bctween floors. 
inside and outside houses. Here cvcn apparently rather amorphouf "fill" dcposits 
are rich in sccds. 

Details about samples are rccordcd by trench supervisors on special forms 
(f~gurc 4). 

The flotation machine is a standard SiraC type machine (Williarns 1973). with 
slight modifications including a weir unit to hold the internal mesh in place (figs. 
l ,  2, 3). I t  i5 based on a large oil-drum, and cost about $150 and one day of a 
weldcr's timc to construct. The plumbing (based on one-inch pipes) is thc most 
expensive part. The principle of operation is very simple. The upper part of thc 
tank is lined with a l mm mcsh (easily obtainable in Turkey in the form of window 
screen). A 1 mm and 0.3 mm sieve are suspended under the outlet spout. 

Watcr is pumped into the machine. When the tank is nearly full. soil is added. It 
disaggregates in the water, thc charred plant remains floating and thus tlowing 
over the spout and into thc sieves. This is the flot. The silt sinks through thc 
internal mesh to thc bottom of the tank and is dischargcd through the sludge 
outlet, while all other objects that sink but are larger than 1 mm are caught on the 
internal mcsh. This is the heavy residue. and consists of a mixturc of gravel. bone. 
very occasional charred seeds, and artefacts such as beads. 
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At Kamun-Kalchoyiik, the machinc is opcrated on a rookd 2.5 meter square 
concrete platform. with a buried pipe connecting to an electric pump that supplies 
water at a good pressure from a cistern. A settlmg tank in front of thc sludge 
outlet catches the waste water and mud and allows the mud to settle. Thc waste 
watcr is then piped to the garden. There is plenty of \pace on the platform for two 
tablcs -one "dry" for note-taking, one "wet" for handling samples. Behind the 
platform is a large concrete yard where heavy residucs can be spread out to dry. 
As the nxrchinc is at the excavation house rather than the site itself, samples arc 
brought back by tractor. 

Operation of the Flotcitiott Machiire 

1. Soil suinplcs arrive at the flotation machine (pl. 321). Prior to flotation, the 
volume of the sample is measured in a calibrated bucket (pl. 3b). Although a 
stanclard four buckets (56 liters) is collected in the field, the volume in practice 
varies from about 35-50 liters. Measuring the volume will allow seed counts to be 
standardized to a per liter figure. 

2. Prior to tipping soil into the flolation machine, the flcxible 1 mm internal 
mesh has bccn placcd inside (pl. 2b). resting on a heavy iron grid (pl. 2a). The 
mesh is pinned into place with clothes pegs, while the weir unit keeps it in place on 
the spout. 

3. Soil is poured into thc ilotation machine (pl. 4a), kccping the bucket as close 
to the watcr as possible so as to avoid splashing. Thc bucketful of soil is thcn 
stirred by hand (pl. 4b, Sa) so as to encourage it to disaggregate. Charred plant 
rcmains lloat over thc sieve (pl. 83). while the heavy residue is collected by the 
internal mcsh. Thc heavy residue is stirred until it is clcan of mud. At this point, 
thc sccond bucket of' soil can be added. This process is rcpcatcd until all of the soil 
from that sample has been processed and no morc seeds arc floating to the sur- 
face. 

4. The water is drained from the machine by opening the sludge valve wider. 
The heavy residue can then be washed with a hose (pl. 5b) bcforc bcing lifted out 
(pl. ha) and spread to dry in the sun (pl. 7a). 

5.  Meanwhile the flot is tipped (pi. 8b) from the sieves on cloth squares (now 
rcplaccd by squarcs of nct curtain, which allow it  to dry much faster). The flots arc 
hung up to dry in the shade (pl. 9b), and once dry can bc transferred to self-sealing 
bags. 
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Once the hcavy residues arc dry, they arc sicved through 5 mm and 1 mm meshes 
(pl. 7b). The above 5 mm fraction is then 100% sorted for bones. potsherds and 
artefacts. The bone and pottery is wcighed so as to give per liter densities for all 
the sampled contcxts. before bcing passed onto thc relevant specialists. Sorting 
thc under 5 mm lraction is much slower, and in general I aim to sort about 25 96 ol' 
cach residuc. Consultation with the zooarchaeologist, Hitomi I-Iongo. suggests 
that at this site the heavy residues are not very different in composition to the 
assemblages collected by 5 mni dry-sieving. However. the hcavy residues have 
bcen an important sourcc ol cggshell, which is only erratically recovered by dry 
sicving. This is very frequent in medieval sanlples, and present but much less 
common in the late Iron Age deposits that imrnediakly underlie thc mcdieval 
levcls. It remains to be seen whether the Iron Agc eggshell is intrusive. 
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Plate l a  Flotahon machine at I<a~nan-K;llchhy~ik. Notc the settling tank in front. 

I'latc l h I . i lt~ng Ilol:~tion wnples out of the north troncb. 
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Plate 2n Support g r d  I'or the internal mesh. 

Plate 2b Inserting the intern:rl mesh 
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Platc 3a A flotation s;r~nplc awiiitirig I'lot;~(~on. 

Platc 3b Sample hemg poured from sack to lr~casuring bucket. 
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Plate 5a tlclp~ng charred flot into the sieves. 

Plotc 51) Rinsing the I~cavy residue after cmptying the machinc 
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Plate 73 Sprcnding out thc hcavy rcsiduc to dry. 

Plate 7b S w i n g  thc dry heavy residue 
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I'li~te 9a Sorting bone and artefacts from a heavy residue 

Phle 9b I:lot hilgs hanging up to dry 
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& Weir 

Inlet 

Distributor unit 

I-'igurc 1 Isotlimetric vicw of flot;~lion niachinc. 
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Figurc 2 Scction vicw of  flotation niachinc. Measurements are In ccnt~merres. 

Figurc 3 Plan view ol' Ilolation machinc 
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I W A N - K A L E H ~ Y U K  FL,OTATION SAMPLE RECORD 1 

*PROVISIONAL PERIOD: 
G q i g i  f,ui6leme /donem 

I -Islamic 
Ua - Late Phrygian 
IIb - Phtygiul 
1Ic - k l y  Phrygian 
Ild - Dark ages 

III - Iiittite Empirc 
m - Old Hitfile 
111 - Assyrian Colony 
ID - M B . A E B A .  transition 
111 - h l y  Bronze Age 

FINAL. DATING: 
Son tarihlmle 

FLOTATION NAME: DATE 

VOIJJME I'ROCESSED: buckets = lilrcs 

FLOTATION COMMINI'S: 

< Smnt 1,EAVY RFSIIXJE: SOIUED: YES I NO - % 

EGGSIIEII,: YES I NO Will: YES I NO 

CARUON ASSESSMENT: 

SEEDS: NONll IQOIZ MEDIUM RICH 

P --P 

Figrlrc 4 Kccord sl~cct for I'lol:~tion samples. 
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