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THE GRAIN STOREHOUSE FROM
THE EARLY MEDIAEVAL STRONGHOLD AT JOZEFOW NEAR KALISZ

During the excavations conducted on the
site of the early-mediaeval stronghold at J6zefow
(site 5) led by G. Teske, PhD and commissioned
by the Provincial Department of Archeological
Monument Conservation Agency, Branch in Ka-
lisz, remains of a timber building which had once
served as a grain storehouse were unearthed',
Considerable amounts of vegetal residues dis-
covered inside the structure made it possible for
the archaeologists to undertake archaeobotanical
researeh, the results of which are the subject of
the present paper.

The defensive compound at Jozefow, Go-
dziesze Wielkopolskie commune, situated in the
Kalisz Upland, was part of a vast stronghold
network created in southern Great Poland in
the time of the early Piast state?. Being one of
the fortresses situated on the bank of the Prosna
River, it roughly marked the eastern border of the
region. The stronghold, lying within the river tet-
race of the Prosna, about 300 metres away from
the present riverbed, was laid out in the shape of
a circle and surrounded by a single earthen and
wooden bank, abeut 1S metres wide at the base,
whieh, en the south-eastera side, was protected
by the eld riverbed area (Fig. 1). It was ¢lassi-
fied as a small defenisive strueture supperted by a
dozen or 6 settlements. The arrangement of the
eultural and settlement strata recorded during the
exeavatiens, the merphelegical and tschnelegieal
analysis of the esramies feund A the site as well
as the dendreehronelegical tests maede lead ie the

'G. Tesk e, J6zeifiw. Spramazzdaisie z badat wfiqpal-
iskovwyath {J6zefdm. A Repant: on the Excavationsy,), typescript,
2003, pp. 1-2.

2G. T e s k e, Budlowictswo grodiovee w Wikidtgpolsce
potliddisomie] w panstwidge piamwssysich PiastGiv. Wstep do
profdibenaniki (Strongiieddd Arciittetunee in Souttterrn Great
Poland! in the State of the Eavlly Piastts. Aw [htocliuttory
Srudiy), “Wielkopolskie Sprawozdania Archeologiczne™,
Vol. VI, 2003, 105-11, pp. 106 seqq.

conclusion that there was only one usage stratum
of the stronghold, dating back to the D phase of
the early Middle Ages (c. 950-1050). Within the
bank, four building stages were identified. At the
last stage, the stronghold burnt down and, as a
result, stopped functioning.

The storage facility (Fig. 2) containing huge
amounts of carbonized grain was unearthed dur-
ing the excavations conducted in the stronghold
yard in 1998 and 2003. The building was situated
next to the defensive bank, where all the utility
and residential buildings were located. It was
erected using heavy timbers and had lath fllooring.
Besides the vegetal residue a number of ceram-
ies (Fig. 3) and pieces of a leather sack used for
storing the corn were discovered in the remains of
the structure. They were partly destroyed by fire
and the fallen timbets. The burnt vegetal residues
were found inside the ceramies. They were also
scattered around the pets and covered the wooden
floor (of shelves?).

The samples sent for archeobotanical analy-
sis were taken in two stages. The material obtained
during the first archaeological season (samples
Nos. 10-17) was analysed by J. E. Strzelczyk and
the samples coming from the most recent archaeo-
logical excavations (Nos. 1-9) were examined by
J. Koszatka. The vegetal macro-residues of the
seventeen samples of different volumes (1@-1.500
ml) taken during the archaeological explorations
were examined. After the lab analysis had been
completed, the selected vegetal residues, which
had survived in carbonized form, were classified
By means of stereoscope mieroseopy and identl-

3G. T e ske, Sie¢ grodiim wezesnagiassaomskikich z dolic
Kadiizzg, Studiivm archealbogirmee (A Netorkk of Eantly Piast
Strongiioddds fiam the Nicinity of Kallswz. Am Akclwolngi-
cal Stucjp)), Kalisz 1999, pp. 341 seqq; G. Teske, Jinzeféw.
Spramazddnite z bada wykopaliskbonsich {Jézeffom. A Raport
on the Excavatios)s), typescript, 2003, pp. 1-2.
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Fig. L Location of the early medieval stronghold at J6zef6ow.

fied using guides, atlases as well as comparative
carpological samples kept at the Archaeobiologi-
cal Laboratory of the Institute of Archaeology
and Ethnology of the Polish Academy of Sciences
and the Department of Biogeography and Pale-
oecology of the University of Adam Mickiewicz
in Poznah. The taxa recorded were named after
the book Flowesivag Planiss and Preiitinbiioes of
Polangti. A Checidisgr'. The ecological conditions
in which the plants discovered in the samples had
once grown were characterized using selected
indicator values® providing information abeut
the humidity, richness, acldity as well as texture
of the soil. Species of the bielogieal weed greups
were ldentified according to Tytmrakiewiez'st
and Mowszowiezs” classifieations. 1n the ease of

4Z. Miimeskk, H. P i ¢ k 0 $-Mliirkkoowa a, A. Zajac,
Flowentivg Planiss and! Preridbphfypess of Polandd. M Ohacklist,
Krakéw 2002.

SK.Zarzyokii, H. Trzcinska-Tacii k, W. R6-
zarsskd i, Z. S zellagg, J. W otekk, U. K o rzemiia k,
Ecollgjiad! Indieatorr Malwes of Mescular Plamtss of Foland,
Krakéw 2002.

SW. Ty mrakiicewi ca z, Aflas chwastiiv (Atlas of
Weeds), Warszawa 1962.

7J. M o wsszzoowi t ¢ z, Kraifovee chwasty polhee i
ogrodiovee (Fiell! and Gardem Weeds of Poland)), Warszawa
1955.
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selected taxa, photographie documentation was
made (Fig. 4).

As aresult of the examination of the archaeo-
botanical material from J6zeféw, a mumerous
collection of carpological finds was identified.
Fifty-three taxa were selected: 48 of them were
identified at species level, 4 at genus level and 1
at family level. Nineteen finds remained unclassi-
fied (Tab. 1). Among the disseminules identified,
the most numerous group were cereal caryopses,
while the rest of the material were mostly vegetal
macro-residues belonging to the class of cultivated
fields weeds. The guantitative analysis of the ma-
terial led to the conclusion that the samples were
gollections of grains belenging te the following
gereal speeies: millet (Panieum miliaresiny), rye
(Secalre eerealw)) and wheat (Triticumn: ao8sHum),
ef whieh the first group was the mest AUMereus
(Fig. 5). These were samples Nes. 6, 8, 9, 10, 11,
12, 13, 14, 16 and 17. Samples 1, 2, and 3 were
elassified as esmmen rye, beeause of the large
Aumber of earyepses of this speeies present and
a small admixiure of millet, wheat and barley
(Hordrum, vulgaie). Sample Ne. 7 was identified
as awheat grain. Finally, samples 4, 5 and 15 were
elassified as seeondarily mixed. Ditferent types 6f
eern, whieh had eriginally Been stered in §8?§f§i€
pets and sacks en the Asar (er oA the shelves?)
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Table 1. List of identified taxa from site 5 at Jozefow.

Takson

Sample numbers

112314 5 67 8 |90 I | 12 13 4 | 5[ % || i

Volume of samples

400 1150072007 500 | 1300 [ 300 [ 500 [ 400 | 350 | 50 [ 250 | 300 || 10 || 300 || 150 | 920 | 1400

Cereals

Avena safiia L.
Owies zwyczajny

-3

2 Haxdeun vuilgaee L.
Jeczmien zwyczajny

1

Panécum milliacewm L.
Proso zwyczajne

20

2975 10625

2550

1724|6050 30250| 36300 | 1210|36300| 12100 | 111320 | 169400

$emde ceredde L
Zyto zwyczajne

5328

8233478

2818

106

10 | - 2 2 - 1 | 144 6 -

5 Tritiowm aestivem L. s.l.
| |Pszenica zwyczajna

17

1720

22 | - 1 5 : 1 | 750 : :

Aethusa cymapiom L.
Blekot pospolity

7 Agrastemma githago L.
| [Kakolpolny

kil

66 | 50

Apara spiicawenti (L.) P.Beauv. Mietiica
zbozowa

Apifianes arvensis L.
Skrytek polny

©

Arenaria sespyliifodia L.
Piaskowiec macierzankowy

Aspeoggo pratumbens L.
Lepczyca rozestana

| BB

Aveenaa sp.
Owies

Bromus hortieaceus L.
~ Stokiosa migkka

14 Bramus secalings L.
Stokiosa zytnia

15 Bramas sp.
|Stoklosa

16 Centaurea cyanss L.
Chaber blawatek

17 Chenppoiditm akbum L.
Komosa biala

10

20

21| 2 7 - 6§ | 48 | 27 9 96

18 Chenppddivm paijgspenmum L. Komosa

\wielonaslenna

19 Chenppdiditm sp.

Komesa

2 Digitaria sangirisadis (L.) Scop. Palusznik

AAWY
o4 [Echinosbloa crusegaili (L.) PBzauv.
Chwastnica jednostronna

22 E¥ymass repens (L.) Gould
Perz wlasciwy

o4 |Euphorhia helissoppia L.
ilezomlecz obrotny

Falllppia comvdlvulus (L.) Allidve Rde-
24
téwka powojowata

21

Galleppisis ladfanum L.
25 7
Poziewnik polny

2 Galleppisis t. tetrafuit L.
Poziewnik szorstki

27 ‘Lamaame
Wargowe

ica roczna

og|Melandrium aburm (Mili.) Garcke Bniec
bialy

35

3 Metandrium neatifiorum (L.) Fr. Bniec
dwudzielny

q¢ [Mentha arwensis L.
Mieta polna

Papaver rhoeas L.
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Plantago fancebiata L. 1
Babka lancetowata

—1
1 =

T 7—! 1

%8 Pollygamum avicidare L.
Rdest ptas|

7 Polgomum lapatitifolivm L. s.l. Rdest . A 1
czawlolistny
ﬂPagmomm miuss Huds.
Rdest mniejszy

Pollygonum persieasia L. ) B 1| 21
Rdest plamisty ) )

Rinanthy/s setotinys (Schonh.) Oborny |
Szeleznik wigkszy

41Rumwxaaatssmla L "l 1. 1 9
Szczaw polny

42 Rumex obtussifafius L. o [y 14
Szczaw tepolistny

43 Setaia puniila (Poir.) Roem.& Schulz STl o
Wiosnica sina _ B S N

Ha viridistie ata i
44 \osnica zielonalokélowa T il Bl
4 Sheraddia arwengis L. cf. 1 A _
Rolnica pospolita

Gwiazdnica pospolita
!

4¢ Silene gallica L. B B A - B
|Lepnica francuska |
47 |Stelliaria meifia (L) Vill. N I S

ag|yPka Sp. T

’49 Veraniaa cf, sexpyiffifodia L.
Przetacznik macierzankowy
#ricojor

50 arvensisi
Fiolek polny/tréjbarwny

- —

51 !nieoznaczone - - - - 4
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of the storehouse had survived in some modified
form. As a result of the fire and the subsequent
destruction of the building the pots broke and the
corn was scattered all over the place. In addition,
the material could have been partly mixed during
the archaeological exploration on the site. Thus,
part of the material which was taphonomicly
tested could not be used for further research.
Although the samples of cultivated plants
analysed were stored in one place, they could be
considered as crops coming from various fields®.
One can tentatively assume that the mutual
proportion of different types of grain finds reflects
the contemporary crop structure®. Consequently,
the common millet would have been the domi-
nant grain crop at that time. Rye would have been

¥ M. L ity hslka-Zajpac, Roshinmoséc i ggspoetiarka
w okvesite rzymeiiim (Flora and/ Farmingg in the Roman
Perind)), Krakow 1997, p. 148; R. K o s i n a, Meclawskie
spichlerze z XU w. -pprysometek do badavi nad gospodtaiiar re-
giorw (The Granaries of Wrockawifiarm the Eleventth Century.
A Contvithatiiom to Reseawath into the Ecomomy of the Region),
“Kwartal-nik Historii Kultury Materialnej”, Vol. XXV, 1977,
p. 265; K. W a syylliikkoovwa a, Antvopoyseticease zrmiany
roélinmastii w holoceniie (Latimapogenic Changes to Elora in
the Holocen®), [in:] Cztowiek i Srodowisko wpratkiejint?, ed. J,
K. Koztowski, S. K. Koztowski, Warszawa 1983, pp. 53-72.

9 K. W asylliikkoowea a, Antvopageeitzaae zmmiapy...,
pp. 53-72.
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the second most important crop and the common
wheat the next most popular cereal. Barley and
oats (Avena satiia)) were only found in very small
amounts. The presence of several types of culti-
vated grain considered admixtures to the main
crop may suggest the use of crop rotation.

A proportion of seeds and fruits of segetal
weeds found in the samples makes it possible
for the researcher to gain information about the
technology used, contemporary crop structure
and typical features of their habitats. Reconstruc-
tions of this type would not be possible without
a knowledge of the biological and ecological
characteristics of weeds found in modern and
historical corn fields®®, It should also be noted
that the species of weed found in the samples do
not reflect the real proportion of these plants in
aneient crops. Data needed in order to establish
the bielogical characteristies of weeds and their
habitat regarding selected soil factors sueh as hu-
faidity, trophie charaeteristies, pH level and seil
texture, is shown in Table 2 and acecompanying
diagrams (Fig. 6):

The mutual proportion of the weed dissem-
inules present in the contaminated grain samples

9 Ibidem, pp. 64 ssqg.



Fig. 3. Selected pottery finds from the grain storehouse.

is as follows: 34 taxa were found in the samples
of rye and wheat and 14 taxa were discovered in
the samples of millet. The majority of the weeds
coming from the samples of millet belong to the
group of short-lived, spring plants, whose life
cycle lasts for only one vegetation season. These
are tall plants germinating in the second half of
spring. The following species were identified:
lambsquarters (Chenopodium albunm), barnyard
grass (Echineaidea erus-galll)), black-bindweed
(Fallopiz: eonveliullisy), pale smartweed and lady’s
thumb (Polygonum lapaihii@iimn and P. persi-
earia)), and yellow bristlegrass and green/bristly
foxtall (Setariapumila and S. vividigis/eerLiGiNeiq).
Only ene of the disseminules recorded, the fruit of
field parsley-piert (Aphanes arvensis)), belenged
te the lewer stratum of the eern field. The faet
that the fragments ef millet weeds feund were
seaty while the millet grains earyepses were the
mest AUMereus greup ameng the kinds ef esfA
diseavered in the stereheuse esuld have been a
result of weeding the fisld, whieh was necessary
while eultivating the &rep:

The biological spectrum of the rye weeds
shows that the short-lived, overwintering plants
were the most numerous group, which might sug-
gest that rye was cultivated as a winter crop. The
life cycle of these weeds begins in the autumn and
ends in the spring the following year. They are still
found in contemporary winter crops™. The plants
are relatively tall and belong to the middle crop
stratum. The weeds are as follows: corncockle
(Agrostemim: githage)), wind bentgrass (Apesia: spi-
ca-venti)), coriflower (Centaurea eyans), white
campion (Melangitiv album) and night fitowering
campion/night filowering catehfly (M. mnetiflo-
rumy), and corn peppy (Papaver heeas). The eul-
tivated erops and the weeds ripe together and, as
a result, the grain gets eontaminated by the weed
seeds. Among the ether speeies madwert (Aspe-

"W. Ty mrakiieewi caz, Ales chwastGivy, Warszawa
1962, pp. 44-48.
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rugo pracumbkesy,), narrowleaf plantain (Plantago
lancenifnay), fielll madder (Sheramdida camensis)
and thymealeaf speedwell (Veranica sserpyliffolia)
are characterized by remarkable fitness. They all
belong to the group of low stratum weeds, which
grow so low that nowadays they do not get cut
while harvesting'2. Only the dwarf forms of such
species as lambsquarters (Chenopodium cdbm),
barnyard grass (Echinochloa erus-gaili)) or foxtail
(Setariaz s3p.) are to be found in the present-day
tye crop, but they are over 1 metre tall in spring
crops. The presence of the disseminules of lower

0

Fig. 5. Percentage composition of the cereal crop from the
storehouse at Jozefow.

stratum weeds in the grain harvested in the fiields
situated in the vicinity of the J6zeféw stronghold
may be considered evidence of the fact that the
crops were cut very low, just above the ground*,
The other species discovered in the rye crop,
namely wild mint (Menthea arvensisy), sheep’s
sorrel (Rumsxc acelesedldy), round-leaved dock
(Rumexsc obiusiffdliay) as well as the above-men-
tioned narrowleaf plantain (Planiagsn /danceniaia)
and thymealeaf speedwell (Veroniea seerpyliyolia)
belong to the group of perennial plants and their
presence In the erop §u%gests that rye was sown
In a wasteland or fallow™.

The biological characteristics of the weeds
found in the wheat grain differ from those of
the weeds present in the rye crop. Most of them,

2 Ibidem, . 43 (Tymmkiewicz 10562).

Bef:M.Lityriska-Zaj ac, Rosliimaséc i grospo-
dariar..,, p. 157.

“K.W asy Liikow ag, Antropogeniiznee zmiiapy..,,
p. 70.
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Table 2. Ecological requirements of the crop weeds from Jozeféw and their classification into biological groups.

Indicator values

Annual weeds

L Tak Biennial weeds Perennial
p. akson w T R D |spring| perennial | winter in winter cereals weeds
4 |Aathusa cynapivm L. 3 | 4| 45 |45| ©

Blekot pospolity
9 gkn:ﬁ:::;"a githago L. 3 34| 45 |43 0
3 |Ameta spiicasenti (L.) P. Beauv. 3 3 2.3 | 34 o)
Mietlica zbozowa
4 Aphapes arxensis L. 34 | 3 3 34 0
Skrytek polny
g |Aendria sergyfidfolia L. 2 2 35 (25| 0 o
Piaskowiec macierzankowy
Asperygo procumbens L. 2.3 5 4-5 4 o)
6 Lepczyca rozeslana
7 Bromus herdeaceus L. 3 4 4 4 0 (¢]
Stoklosa migkka
8 Bromas secalinus L. 3 3 34 | 34 0
Stoklosa 2ytnia
9 Cemtaurea cyanss L. 3 3 3.4 | 24 0
Chaber blawatek
10 |Chennpddium afbum L. 3 |45 4 |35 0
Komosa biala
i Chenppdidium paljspermum L. 3 35 34 | 45 0
Komosa wielonasienna
12 Digitaria sangiriztalis (L.) Scop. 3 9 9 3 0
Palusznik krwawy
13 Echinoabioa crusegaili (L.) P. Beauv, 34 | 45| 34 | 24| 0
Chwastnica jednostronna
14 | Elymas repess (L.) Gould 3 (34 35 | 4 0
Perz wlasciwy
15 Faltojria comeolvulus (L.) A, Love 3 | 34| 34 |25| 0
Rdestéwka powojowata
16 Galeppsis ladanum L. 2 3 3 23| ©
Poziewnik polny
17 Gak‘mp's':s t. tedrahit L. 34 | 34 4 34| 0
Poziewnik szorstki
18 Lalumn temudentum L. 3 94 4-5 34 [0)
Zycica roczna
Melandnium aibum (Mili.) Garcke o)
19 Bniec bialy : 4 ) i
Melandnium nowtifioram (L.) Fr. g -~ ¥ 0
2 Bniec dwudzielny 23 |4 X i
Mentha arvensis L.
. Y 0

21 Mieta polna 34 (34| 35 | 34

29 WMak polgyf’ms L. 3 | 4 | 45 |34 0

oy |Pastinaca sativa L. S. Str. 3 4 4 34 0

Pasternak zwyczajny
Plantago cf. arenaria Waldst.& Kit.
2 Babka piaskowa 2 2 ; : °
Plantago lamceclata L. . y
% Babka lancetowata 24| 4 4 °
Palygonum avictdare L. g .
2% Reest pias| 3 (43| 45 (25| O
o7 |Palggonum lagatkiifinlium L. s.l. 24 | 45 4 24| 06
Rdest szczawiolistny
og | Polxgonum minss Huds. 34 | 3 3 24| ©
Rdest mniejszy r
onum persicazia L.
2 Rdest plamisty s 43 4 0
1 Rimavthus serotinys (Schonh.) Oborny 94 | 4 4 4 )
Szeleznik wiekszy
3¢ |Rumex acateseila L. 2 | 2| 23 |24 0
Szczaw polny
32 Rumeex oMms L. 34 |45 | 35 |45 0
Szczaw tepolistny —
33 |Setaria pumiila (Poir) Roem.&Schult 24 | a 34 | 24| O
Wionica sina
3 Sheratdia arvensis L. 3 | 34| 45 | 45 0
Rolnica pospolita
35 Silene galliaa L. 3 3 4 34| 0
Lepnica francuska

14
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10 species, are short-lived, spring plants, which
might indicate that wheat was sown in spring-
time. Among the weeds, there were a number
of long-stemmed plants such as lambsquarters
(Chemapastitunn album)), darnel ryegrass (1sliym
temudkniniomy), black-bindweed (Fallopia csywvel-
vulug), red hempnettle (Galeopsis lademim)), pale
smartweed (Polygonum lapadiii@diemy), yellow
bristlegrass (Sevawit: pumiléa)) and common eateh-
fly (Silene: gain)}®s. Some of them, corneockle
(Agrestermmaa gitinged) and ryegrass (Loliym),
were dangerous for humans Because the seeds
of those plants contained poisen. Thymeleaf
sandwort (Arenaria seipyliiabing), Freneh psyl-
lium (Planiagso arensiia)) and 66MmMen kRetgrass
(Polygomimn aviedlzied), whieh are Spring planis;
field parsley-piert (Aphanes arverss), fiedd mad-
der (Sheresdiea arvenns), ehickweed (sisiaria
medir)), Whieh are gverwintering plants, as well a8
perennial narrewleaf plantain (Blaniage /ances:
latay) all Beleng to the lewer stratum ot the ctop;
whieh esuld be interpreted as evidenee for the fact
that wheat was alse cut Iaw and that it was planted
in & wasteland or fallaw:

The edaphic characteristics of a field biotope
where cereals used to be grown might be recon-
structed thanks to ecological indicator values for-
mulated using modern phitosociological observa-
tions. These values, given by Zarzyoki'®, identify
weeds’ requirernents in respeet of humidity, seil
richness (its trophie charaeteristics), the pH level
and texture of the soll (Table 2, Fig. 6).

In the millet samples, there were lambsquar-
ters (Chenopodium album)), barnyard grass (Eehi-
noctilfaaz crus-galll)), white campion ({i¢langrium
albuem) and lady’s thumb (Polygomimppersicani) -
These species of weeds are nowadays found en
fertile, structural, friable soils rich in nitregen'’.
The indicator values of the remaining speeies sug-
gest a similar pattern: a fresh, mese- to eutrophie
biotope, whose pH is fiearly neutral.

In the rye and wheat samples, the light soll
taxa ranging from sands to dusty clays, from fertile
to medium fertile, fresh with neutral pH were the

BW. Ty mrakiieemi £z, Alas ehwasifsw, pp. 48
seqq., 150, 364.

K. Zarzyakii, H. Trze ins ka-Tawi k)W, RO Z a -
8ki,Z. SzelagJ. Woltekk, U. K o Fzemiia k, Hzedlosical
Indiizatay- Malues..-; cf.: H. E | Leemboeerreg, B WWeetheer! IR
DULLV.Wirth, W.Werner,D. Pau Liifeen) JAdtiaaser
Keslhes of Plants in Centrall Europe, “Seripta Geshotanica”,
Vol. 18, Géttingen 1992,

W.Tyrakiewicz Atlas chwastfiw, p. 63.

Fig. 6. Ecological indicator values (soil conditions) of the
crop weeds from Jozefow,

most numerous group. In addition, in the case of
some weed species found in these samples, the
number of data suggests specific edaphic condi-
tions. Weeds growing on poor and acld seils found
in the rye samples are sheep’s sorrel (Rumex: @e-
etoselll)) and large crabgrass (Digit@nita: sspnging-
lis). Thymeleaf sandwort (Arenasiz: seeppylififtia),
red hempnettle (Galeopsis ladmim)) and Freneh
psyllium (Plantage arenaia)), whieh are present
in the wheat samples, grow 6n dry sites peer if
plant nutrieats. Commen knetarass (Polygonim
aviewlki®) is to be found in areas where the surface
straturn has been displaced: washed away of silted
up, on ¢lay seils and in trampled plases:

The presence in the storehouse of some
seeds of cattail (Tiyphasgp.), @ sgpediss tiypiesl off
rush plants, could be explained by the fact that
some parts of the plant were commonly used for
thatching houses and they could have fallen into
the storehouse after the structure had collapsed.

Archaeobotanical examination of the pieces
of cultivated crops and accompanying weeds
found on archaeological sites in the form of a

15
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mass of carbonized remains provides imvaluable
economic and sociological information. Analysis
of the composition and number of such finds al-
lows the researcher to establish the types of crop
cultivated at the time in question as well as to
identify the economic processes connected with
the technology used, the ecological conditions
and seasonal characteristics of the ancient crops,
the storage methods as well as food production
metheds characteristic of the period"®. The source
material which had survived inside the storehouse
facllity at the Jozefow stronghold in the form of
grain, seeds and weed fruits conserved by fire
was sufficient to conduet researeh of this seort.
The paleeecolegical interpretation of the material

® K. W asy lLiikkowas, Amtropogeniiznee zmiiany..,

pp- 64 seqq.
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discovered points to the fact that the stronghold
regularly exploited the natural environment and
the land in the immediate vicinity of the fortress
itself and the surrounding settlements. This phe-
nomenon may be considered evidence of the
economic activity of its ancient inhabitants. The
research conducted provides information on the
kinds of crop cultivated, the ecological conditions,
stch as humidity and soil nutrients, they required,
and the technology. Biology helps reconstruct,
ameng other things, the size and life cyele of the
weeds. In addition, the place where the remalns
examined were diseovered is a souree of know!-
edge abeut the way the grain harvest used to be
stered in eatly medieval times.

Translatrd! by Zuzannan PPhldewséko-Parra



THE STOREHOUSE FROM THE STRONGHOLD AT JOZEFOW

Fig. 2. Remains of the grain storehouse.
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Fig. 4. 1L— @ummom Ry Sasale cavaale; 22 33— Quommmom N || st/Ramicum mitliaceum; 44— Qunmmom BRyee Sasele aersle and

Corncockle Agrastermmaa gitthagmn; 5 — Corncockle Agvestermmaa githegm; Common Wheat Triticum aestioumy; 7 — Black-

Bindweed Fallopizn comvalinbiss; 8, 9 — Yellow Bristlegrass Setaviapgmilaja; 10 — Cattail Typha sp.\ 111 Green/Bristly

Foxtail Setaria; viridisienticilldtas; 12 — Bristlestem Hempnettle Galeopsis t. tetrahi¥, 13— IRye Bome Bromus secalinus; 1H

- French Campion/Catchfly Silene gallica; 115~ Narrowleaf Plantain Plantago lanceolata; 116 — White Campion Melamdrium
albumg; 17 — Cornflower Centaunrear @yamss.



