Dagmar Fritzsch

Micromorphological Analysis of the Fine Stratigraphy of a

Pit Fill (Cornesti-larcuri)

Micromorphology is a suitable method to study the contents and stratigraphic relationships of pit fills.
Within the ramparts of Cornesti-larcuri, fill layers of a pit were sampled. The pit fill was macroscopically
divided into primary and secondary fill due to striking differences. These differences could be verified and

concretized micromorphologically.

Overview

For the last ten years the largest known Bronze Age
ramparts in Europe close to the village of Cornesti
in the Romanian Banat have been the focus of ar-
chaeological research. Within the framework of
the DFG research project “Investigations on the
Settlement Structures and the Chronology of the
Late Bronze Age Fortification of Cornesti-Iarcuri
in the Romanian Banat” in 2016 trench XII was
created in the settlement area. Special features in
this trench were the find contexts 1, 13 and 91.
Finding 13 (AU 013) proved to be a nearly rec-
tangular pit with dimensions of 2.4 mx 1.4 m and
a preserved depth of 1.2 m. Compared to other
findings it was considerably large. The pit is part
of an ensemble in the context of two indirectly
proven houses, which were clearly identified as
houses in the field campaign 2017.! The surveyed
stratified pit contained a primary backfill with no
burnt clay found inside. It was separated from
a secondary backfill by a charred wooden con-
struction. The secondary backfill layer, above the
wooden construction, was characterized by abun-
dant burnt clay.

Pit fills at representative sites were sampled for
micromorphological analysis, and the samples
were made available to the author for thin sec-
tion analysis (Tab. 1). The undisturbed sediment
blocks required for this purpose were made to
large-format sediment thin sections. The prepa-
ration of the thin sections followed the protocol
of Altemdiiller.” For this purpose, the samples were

! See Lehmphul et al. in press.

2 Altemiiller 1962, 165 f.

prepared in the micromorphology laboratory of
the Institute of Physical Geography of the Goethe
University Frankfurt for thin sections with a
thickness of about 30 pm. The thin sections are
almost transparent in this thickness and can be
described in transmitted light under a polarizing
microscope. The description of the thin sections
was made with the Zeiss Axioskop 40 polarizing
microscope in linear polarized transmitted light
(PPL) and in crossed polarized transmitted light
(XPL) with a magnification of 25- to 400-fold.
Microimages were taken with a connected camera
(AxioCam MRc).

Soils in the immediate vicinity of section XII
can be described as Vertic Phaeozem (clayic) ac-
cording to international nomenclature.’ Accord-
ing to the German soil classification it is named
humus-rich Pelosols.* These dark humus-rich
soils are characterized by a high clay content,
which is macroscopically represented by a segre-
gation structure. These pedogenic features — high
clay and humus contents — can be found in the pit
fillings as well.

Loess-dominated soils with low clay contents,
as described by Nykamp,’ are not found on the
basis of the results of grain-size analysis after
DIN 19 683.° Although the silt content, which
represents the loess, reaches approximately 50 %,
the clay content regularly reaches 40 to 45 %,
which is much higher than described by Nykamp.”
This was found in the field analysis as well.

IUSS Working Group 2015, 97.
AG Boden 2005, 214.

Nykamp 2016, 608.

DIN 19 683, 1973.

Nykamp 2016, 608.
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thin section depth [cm] field description

1 about 20 secondary filling above wooden construction
2 about 30 secondary filling above wooden construction
3 about 70 secondary filling above wooden construction
4 about 80 secondary filling above wooden construction
5 about 110 secondary filling above wooden construction
6 about 130 primary filling below wooden construction

Tab. 1 Number, depth and short field description
Micromorphology The sediments of the pit fill above the charred

Samples 1 to 5 were taken from the secondary fill
of the pit above the charred wooden construction
(Tab. 1). In addition to pedogenic features, these
samples show typical anthropogenic contents of
pit fillings. These contents could also be described
macroscopically.® Bone fragments, as shown in
Figure 1, which presumably originate from animal
bones, appear bright yellowish in colour, which in-
dicates a low temperature influence.’ The bone frag-
ment (Fig. 1) is from a very low or not heated bone.
However, the vitrified material (Fig. 2) in the same
layer indicates high burning temperatures. This
highly heated material most likely originated from
phytoliths. Phytoliths are mineral plant compo-
nents composed of amorphous silicon. The biogen
silicon merges at temperatures above about 800 °C
(Fig. 2)."° In addition to the vitrified phytoliths,
intact phytoliths (Fig. 3), e.g. of reed (phragmites)
(Fig. 4), are present in the pit filling. The large
number of burnt clay fragments could be described
macroscopically. Under the microscope the frag-
ments show elongated pores that are oriented par-
allel. These pores form during production due to
the biogenic tempering of clay with straw. Since the
organic components were decomposed, the traces
of the straw remain and build so-called plant pseu-
domorphoses, which characterize the typical micro-
structure of burnt clay (Fig. 5). The mixture of
burnt, heat-affected material and unheated materi-
als proves the intermixing of the sediments during
backfilling. An in situ fire event in the secondary
pit fill above the charred wooden construction can
be excluded.

8  See Lehmphul et al. in press.

°  Villagran et al. 2017, 22.
10 Fritzsch et al. 2018, 70; Ropke/Dietl 2017, 175.

wood are characterised by post-depositional,
pedogenic processes. Clay cutans on the surface of
cracks, so-called slickensides, are visible (Fig. 6).
This phenomenon can be observed in clay-domi-
nated soils with clay contents of more than 45 %
in the characterising horizon." These slickensides
are the result of high swelling pressure. Through
repeated swelling and shrinking processes of the
clays, clay minerals are reoriented at the cleavage.'

These slickensides are clearly distinguishable
from vertically relocated clay (Figs. 7-8). Verti-
cally displaced clay minerals, transported with
percolating water, are deposited pore-oriented.
They cover the walls of chambers, channels and
planes or completely fill these pores. This accu-
mulation can happen in several phases.”” Due to
these repeated phases based on different precipita-
tion events, laminated clay coatings can accumu-
late. Figure 7 shows multi-layered clay coatings in
different colours. Light brown clay alternates with
greyish brown clay. The dark, so-called dusty clay
is characterized by organic enrichment and is of-
ten based on anthropogenic influence.™

The formation of blue vivianite crystals
(Fe,*[PO,], * 8H,0) should also be regarded as
a pedogenic feature within the pit fill (Fig. 9). In
natural soils, however, the phosphate contents are
too low to form this iron phosphate mineral. Phos-
phates are present in sufficient quantity in the pit
fill due to anthropogenic use. In the archaeological
context, these available phosphates often derive
from the degradation of plant material, excre-
ments, urine, ashes, meat, fish, fish bones or bones
and ashes.” Under reductive conditions vivianite

1 AG Boden 2005, 214.

12 Scheffer/Schachtschabel 2010, 350.

13 Kiithn et al. 2010, 218 f.

4 Kithn 2003, 550; Kithn et al. 2010, 223.

5 Nicosia et al. 2017, 337; Holliday/Gartner 2007, 302.
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Fig. 1 Fragment of bone (PPL) (thin section 1) Fig. 2 Vitrified material (PPL) (thin section 4)
(photo by D. Fritzsch) (photo by D. Fritzsch)

Fig. 3 Phytoliths (PPL) (thin section 4) Fig. 4 Phytoliths; arrow: phragmites (PPL) (thin section 5)
(photo by D. Fritzsch) (photo by D. Fritzsch)

<

Fig. 5 Fragment of burned clay with pseudomorphoses of organic Fig. 6 Slickensides (arrow) (XPL) (thin section 2)
temper (PPL) (thin section 4) (photo by D. Fritzsch) (photo by D. Fritzsch)
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crystallizes.' The anaerobic conditions in the clay-
rich pit filling is based on the influence of backwa-
ter. Figure 9 shows a yellow phosphate precipita-
tion. In the centre blue vivianite has crystallized.

Below the charred wood structure, a single sam-
ple, sample 6, was taken. In sample 1 to 5 typical
anthropogenically induced contents such as bone
fragments, vitrified material etc. could be identi-
fied. The filling below the charred wooden struc-
ture seems to be free of these anthropogenic mate-
rials. Only single microscopic charcoal fragments
can be recognized by micromorphological analysis.

Compared to the sediments of the secondary
pit fill, the precipitation of phosphates below the
charred wooden construction is massive. Phos-
phatic impregnation is oriented to pores. It is
crystallized on pore walls (Fig. 10) as well as with-
in the matrix (Fig. 11). Such a large input of phos-
phates in anthropogenic environments is reported
from stables, ponds and (waste) pits."”

Clay coatings are pedogenic characteristics of
the pit fill (Fig. 12). Compared to the accumula-
tion of clay within sections 1 to 5 (Fig. 7), here the
coatings are much darker. Apparently, the clay was
translocated together with humus and/or micro-
charcoal from the charred wooden construction.
Gebhardt describes the connection between dusty,
dark clay coatings in the context of charcoal com-
bustion.'® For the phenomenon of very dusty clay
coatings to occur, it is necessary that the surface
is without vegetation and that tillage is frequently
undertaken.

Figure 13 shows that these dark clay cutans
were deposited on the phosphate-impregnated
areas. This illustrates the relative sequence of the
two relocation processes. The phosphates were
subject to the first translocation process, followed
by accumulation of clay, which probably continues
until today.

Conclusion

The pit fill reflects layers of sediments at the time
of backfilling of the pit. The soils at that time were,
just like today, heavily clayey and humic, and

16 Karkanas/Goldberg 2010, 535.
17 Shahack-Gross 2017, 269; Macphail et al. 2008, 64.
18 Gebhardt 2007.
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Fig. 7 Clay coatings (PPL) (thin section 4)
(photo by D. Fritzsch)

differ scarcely or only slightly from today’s soils.
The secondary pit fill above the wooden structure
shows typical anthropogenic contents mixed into
the clayey-humic sediments. An in situ fire event
never occurred, which is substantiated by the in-
termixing of burnt and unburnt sediments.

Below the burned wooden construction, the
clayey matrix of the primary pit fill, except for tiny
charcoal fragments, does not show any anthropo-
genic additions directly recorded. Conspicuous,
however, are massive phosphate inputs in the pri-
mary backfill, which are related to the Late Bronze
Age anthropogenic use of the pit.

The process of phosphate impregnation can-
not be determined. One possibility would be that
the settlement pit was used as a waste pit and that
high levels of phosphate were thus released into
the ground. Thereby, this would have led to a re-
moval of the phosphates through the entire pro-
file to secondarily precipitate below the charred
wooden construction. In the secondary pit fill
above the wood phosphates are detectable indeed,
but to a much lesser extent than below the charred
wood. This possible deposition does not explain
the large differences in the phosphate contents.

The use as a cesspit would explain the large dif-
ferences in phosphate content. Due to its location
in direct relation to a house structure, this kind of
usage seems rather unlikely, but it must be con-
sidered based on its micromorphological results.
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Fig. 8 Clay coatings (XPL) (thin section 4) Fig. 9 Vivianite (PPL) (thin section 4)
(photo by D. Fritzsch) (photo by D. Fritzsch)

Fig. 10 Phosphatic coatings oriented on pores (PPL) Fig. 11 Phosphatic impregnation of matrix (PPL) (thin section 6)
(thin section 6) (photo by D. Fritzsch) (photo by D. Fritzsch)

Fig. 12 Dark clay coatings (PPL) (thin section 6) Fig. 13 Phosphatic impregnation covered with clay coating
(photo by D. Fritzsch) (arrows) (PPL) (thin section 6) (photo by D. Fritzsch)



284

References

AG Boden 2005
Ad-hoc Arbeitsgruppe Boden, Bodenkundliche Kartier-
anleitung (Stuttgart 2005).

Altemiiller 1962

H. J. Altemiller, Verbesserung der Einbettungs- und
Schleiftechnik bei der Herstellung von Bodendiinnschlif-
fen mit VESTOPAL. Zeitschrift fiir Pflanzenernahrung,
Diingung, Bodenkunde 99 (2-3), 1962, 164-177.

DIN 19 683, 1973
Korngroflenbestimmung des Feinbodens DIN 19 683,
Teil 1 und 2 (Berlin 1973).

Fritzsch et al. 2018

D. Fritzsch/C. Langan/A. Ropke, Phytoliths on fire II!
In: S. Berg/E. Eckmeier/S. Linzen/L. Werther/C. Ziel-
hofer (eds.), Anwendung und Weiterentwicklung geo-
archdologischer Methoden und Konzepte in der
archéologisch-bodendenkmalpflegerischen Praxis und
Forschung. Book of abstracts - Jahrestagung des AK Geo-
archdologie (Miinchen 2018) 70.

Gebhardt 2007

A. Gebhardt, Impact of charcoal production activities
on soil profiles. The micromorphological point of view.
Archeosciences 31, 2007, 127-136.

Holliday/Gartner 2007

V. T. Holliday/W. G. Gartner, Methods of soil P analysis
in archaeology. Journal of Archaeological Science 34 (2),
2007, 301-333. DOI: 10.1016/j.jas.2006.05.004.

TUSS Working Group 2015

World Reference Base for Soil Resources 2014, update
2015. International soil classification system for naming
soils and creating legends for soil maps. World Soil Re-
sources Reports No. 106 (Rome 2015).

Karkanas/Goldberg 2010

P. Karkanas/P. Goldberg, Phosphatic Features. In: G.
Stoops/V. Marcelino/F. Mees (eds.), Interpretation of micro-
morphological features of soils and regoliths (Amsterdam
2010) 521-541.

Kiihn 2003

P. Kithn, Micromorphology and Late Glacial/Holo-
cene genesis of Luvisols in Mecklenburg Vorpommern
(NE-Germany). Catena 54 (3), 2003, 537-555.

Kiihn et al. 2010

P. Kithn/]. Aguilar/R. Miedema, Textural pedofeatures
and realted horizons. In: G. Stoops/V. Marcelino/F. Mees
(eds.), Interpretation of micromorphological features of
soils and regoliths (Amsterdam 2010) 217-250.

Dagmar Fritzsch

Lehmphul et al. in press

R. Lehmphul/A. Georgescu/B. Heeb/A. Szentmiklosi/
A. Bilarie/K. Teinz/R. Krause/ M. Wembhoft, Hauser,
Gruben und ein ,Lausitzer Gefifl. Ergebnisse der
Feldforschungen an der spatbronzezeitlichen Siedlung
Cornegsti-larcuri, im ruménischen Banat in den Jahren
2016 und 2017. Acta Praehistorica et Archaeologica 50,
2018 (in press).

Macphalil et al. 2008

R. Macphail/C. Haita/D. W. Bailey/R. Andreescu /P. Mirea,
The soil micromorphology of enigmatic Early Neolithic
pit-features at Magura, southern Romania. Asociatia
Roména de arheologie, studii de preistorie 5 (Bucuresti
2008).

Nicosia/Stoops 2017
C. Nicosia/G. Stoops (eds.), Archaeological soil and sedi-
ment micromorphology (Hoboken, NJ 2017).

Nicosia et al. 2017
C. Nicosia/Y. Devos/R. I. Macphail, European Dark
Earth. In: Nicosia/Stoops 2017, 331-343.

Nykamp et al. 2016

M. Nykamp/D. Knitter/G. Timar /]. Krause /B. S. Heeb/
A. Szentmiklosi/B. Schiitt, Estimation of wind-driven
soil erosion of a loess-like sediment and its implications
for the occurrence of archaeological surface and subsur-
face finds - An example from the environs of Cornesti-
Iarcuri, western Romania. Journal of Archaeological
Science, Reports 12, 2016, 601-612.

Ropke/Dietl 2017
A. Ropke/C. Dietl, Burnt soils and sediments. In: Nicosia/
Stoops 2017, 173-180.

Scheffer/Schachtschabel 2010

H.-P. Blume/G. W. Briimmer/R. Horn/E. Kandeler/
I. Kogel-Knabner/R. Kretschmar/ K. Stahr/B.-M. Wilke
(eds), Scheffer/Schachtschabel. Lehrbuch der Boden-
kunde '‘(Heidelberg 2010).

Shahack-Gross 2017
R. Shahack-Gross, Animal gathering enclosures. In:
Nicosia/Stoops 2017, 265-280.

Villagran et al. 2017
X. S. Villagran/D. ]. Huisman/S. M. Mentzer/C. E. Miller/
M. M. Jans, Bone and other skeletal tissues. In: Nicosia/
Stoops 2017, 11-38.





