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Zbarveni pudy

Munsellova skala




Textura pudy (analyza zrnitosti)
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plastic tub top lids removed

perforitzed lids on bottom '

Mikromorfologie
pudy




Acid

Kyselost (pH) M
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Range of pH common
for humid-region soils

pH: zaporny logaritmus A
koncentrace iontu H+

arid-region soils
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Range in pH for most inorganic soils
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ptda pH
Aktivni pudni reakce silné kysela do 4,5
(destilovana voda) kyselé 46-55
oL slabé kyselé 9,6 - 6,5
Vymenna pudni reakce I 6.6_72
(1 M roztok KCI) slabé alkalické 7,2-8,5
alkalické 8,6-9,5
silné alkalické nad 9,6




Kyselost (pH)

Nizké pH pudy (podzoly):

vyznamny rozklad kosti

Vysoké pH pudy (sprase,
pudy na vapencich):

srazeni vapence vne i uvnitr kosti

pH pudy je také ovlivnéno pfitomnosti humusu (huminové kyseliny a
fulvokyseliny)

v hrobové jameé se pH lokalné méni také v zavislosti na pfitomnosti
organickych artefaktu

uhliéitany: pouze v alkalickych pudach



Oxidacnée-redukcni potencial

Red = Ox +ne-
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Example Of The Range In Redox Potentials In Waterlogged Soils And The
Location In The Redox Range Where The Various Electron Acceptors Are Active
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Odhad redoxnich podminek

Primé meéreni Eh-pH Stability Diagram

Pomer krystalickych ¢
amorfnich oxidu
zeleza

Pritomnost Fe?*
a/nebo S

Charakter koroze
kovovych artefaktu




Stanoveni fosforu

CELKOVY FOSFOR

Anorganicky

Labilni (dostupny)
Vazany na Al, Fe a Mn
Vazany na Ca
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Molybdenova reakce

Fosfat + molybdenan = fosfomolybdenova Zlut
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Doklad pritomnosti drevéné konstrukce (zbarveni
pudy)




Extrakce a stanoveni fosfatu

1) Extrakce
2) Pridani reagentu
3) Stanoveni fosfatu
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Kolorimetrie

Fosfor .
{;

pH

Zelezo

Dusik (amoniakalni, nitratovy)
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Kolorimetrie -
aplikace
mobilniho
telefonu
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Phone's light sensor
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Prospekce sidelnich arealu

Op. 14
Extractable P

L 10
Extractable P
mg/kg




Msténice

ZSV Msténice
(JZ Morava)

PN
2ppa®

Plin sond k fosfitové ptdni analyze.

@® Vyznadena mista s obsahem fosforu podstatné zvysenym.
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Fosfor v sidlistnich objektech
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Akumulace fosforu v dusledku antropogenni
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Abb. 2. Phosphatschicht ciner Grube von Muldenstein I.
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Abb. 4: Storung der Ergebnisse mittels Phosphatmethode durch Erosion: Phosphathaltige
Bodenvérlagerungen tiuschen eine Siedlung vor, die es nie gegeben hat.
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Rozklad kosternich
pozustatku

1.2

Inorganic Phosphate(V) Species




Praha — Miskovice  wp
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pozadi a hroby beze stop rozkladu
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0Obr. 6.16. Praha 9-Miskovice, vyzkum M. Ernée (Archaia Praha). Hroby tinétické kultury. A: K¥ivka hodnot
v hrobé, kde doslo k rozkladu téla. B: Hrob s pohiby H41 (bez fosfatové anomalie) a H42 (s fosfatovou
anomalii). C: Hrob bez fosfatové anomalie (k rozkladu téla doslo jinde). D: Vyhodnoceni hodnot obsahu
fosforu pomoci statistické metody nejmen3ich ¢tvercii (viz text). M&Fil A. Majer. - . _

0 0,05 0.1 mg ROs/ 1g piidy

U1,5m

Obr. 5. Praha 9 — Miskovice. Vysledky fosfatové analyzy v hrobech 28 (A — nahofe) a 32 (B — dole). Kfizky
jsou oznacena mista odbéru vzorkd.
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Kyjov

Hrob H 1034

pohreb je narusen v mistech,
kde se nachazely hlavy a trupy
pohrbenych jedincl

dolni koncetiny jsou v obou
pripadech sekundarnim
zasahem prakticky
neporusené




|:| Horni hrana
:I Dolni hrana
- Hrot kopi
E Kost
Fosfat
ppm
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Rozklad distribuce na
gaussovskeé slozky
metodou maximalni
vérohodnosti
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Aplikace chemickych testu v teréenu




Polni test na fosfor

« Test na filtracnim papiru podle Gundlacha




Vyuz

iti polniho testu

S b No o insigaficant blue colouring.

'l 1. Blue colouring surroundirgg the
edge of the soil.

| 1. Blue soiouring surrounding the
edge of the soif with a tendency
to radiating beams.

IV Yellow colouring afready afler
solution 1, blue colouring after
solution 2, rachating beams
ali around.

V. As IV, but with more infensive
colouring and radiation,

Flosphut

Sl 2-18 i
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27 August 2003 *

P. Waltin / R. Solvvik g . . Py
R
Em

Figure 5 (left). lllustration of phosphate values (after Osterholm and Osterholm
1997:145).

Figure 6 (right). Results of the phosphate analysis plotted on the site plan.




Interpretace vysledku polniho testu

Nutno brat v uvahu
archeologicky kontext
(akumulace kosti,
keramiky, zbarveni
vyplne, apod.

Figure 7. Excavated test pits/trenches and
number of bone fragments.
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Figure 8. Interpretation of phosphate
mapping.




Polni test na fosfaty

Pohansko
(rany stfedoveék)
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Interpretace vysledku polniho testu
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Interpretace vysledku polniho testu

Phosphate Color Chart
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e
250 ppb
125 ppb

50 ppb

0 ppb




Ostatni testy

Uhlicitany: s vodnym roztokem kyseliny vznikaji bublinky
CO2.

- Alkalické pudy
- VVapence
- Malty a omitky

Zelezo: reakci trojmocného Fe s roztokem thiokyanatanu
vznika krvave cervene zbarveni.

@




Brongersuyv test

SlouZzi k detekci zetlelého dreva. Huminové
kyseliny z rozkladu dfeva na sebe postupné
vazou ionty Fe3* a dochazi k jejich lokalni
akumulaci. Pfitomnost iontd Fe3* se prokazuje
reakci s thiokyanatanem.

Fe3* + SCN- > Fe(SCN),
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Téesetice - Kyjovice

Hrob H 27, kultura zvoncovitych pohar
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Téesetice-Kyjovice

Hrob H 27, kultura zvoncovitych poharu
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Laboratorni metody

pH
spektrofotometrie of E

XRF

Pokrocilé analytické metody
prvkova analyza
organicka analyza

analyza DNA




Opticka emisni spektrometrie s indukCne vazanym
plazmatem (ICP-OES)

Multiprvkova analyza

Stanoveni fosforu a dalSich prvku (Fe, Cu, Pb, K, ...)
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Rentgenofluorescencni analyza

Prvkova analyza, zejm. tézké kovy
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Obsah organicke slozky
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Plant residues Modified
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Steroly — specifické biomarkery

Cholesterol 3 - Sitosterol
CHa
HaC x CH3
HaC
CHg

HO

Ergosterol



Steroly a stanoly

Fekalni biomarkery

Intensi

reworking
material in
and sediments
the environment

Fig. 1. A schematic detailing the formation of 5a- and 583-stanols, from their stenol precursors, in the natural environment and the mammalian gut.



ZluGové
Kyseliny

Derivaty cholesterolu s
detergentnimi vlastnostmi, které
napomahaji solubilizaci tuka v
travicim traktu.

Fig. 2. An overview of the origin of primary bile acids and their conversion, after excretion from the gall bladder, to secondary bile acids in the intestine.

cholesterol cholic acid hyocholic acid chenodeoxycholic acid

r
Formation of glycine and taurine conjugates
of primary bile acids e.g.
0
OH™ N"COOH
H H

Conjugate formation of
secondary bile acids e.g.

HO H OH HO

glycocholic acid

Secondary bile
acids returned to
liver via
enterohepatic
circulation

* Biliary excretion

Formation of secondary C,, bile acids:

Obligate anaerobe bacterial communitie
form secondary bile acids via a range of
enzymic reactions:

deoxycholic

|| (i) deconjugation by hydrolysis of peptide

, COOH , COOH bond

(ii) oxidation at C,, C,, C, and C,, positions
to form hydroxyl or keto groups 4

(iii) reduction of oxo groups to form epimers |

(iv) dehydroxylation I

l Excretion

_ -
a~roH L )
. chenodeoxycholic  lithocholic
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Fekalni biomarkery
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Identifying coprolites in

the field

/ May have a distinct

rounded to sub-rounded
morphology

deposits

¢ Can have a distinct
orange/yellow colour

« Compressed deposits
can still be recognised by
colour and texture

* Can be confused with
other decayed organic

May not be easily visible
in the field, but can be
detected microscopically

Compressed orange layers
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- ‘ Athény, doba fimska

REDRE
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| 1 C, diacid
2 C,, w-hydroxy acid 14
oL 3 C, a-hydroxy acid (a)
8 8 = 4 C,, o-hydroxy acid
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Fig. 3. Analyses of bile acids from a Roman drainage culvert excavated in Agora, Athens. Gas chromatograms of the bile acid profiles for the east control
sample and sediment at the bottom of the culvert (REDRS) are displayed in (a) and (b), respectively. (c) Depicts histograms for the control (REDRE), and
samples taken progressively deeper down the sides of the drain (REDR1-4) and the sediment (REDRS) in the bottom of the drain (see inset photograph).
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Environmental DNA

Modern
environmental DNA

It Discrete materials Disseminated materials

~ Genetically admixed Genetically admixed |

Y

Palaeodietary DNA - Palaeo?g\;ilr&nﬁil;tal DNA

Fossil DNA
Sedimentary ancient DNA Lake sediment DNA
(sedaDNA) - DirtDNA  (lake sedDNA) Environmental DNA

v !

Coprolites Sediment
Y Y Y Y b Gutgontents Sediment Soil Lacustrine Ice Y Y 4
Teeth = Bones = Hair  Eggshell =Feathers Dental calculus | Ice | Paleosols | sediment | Soil Soil ~ Water Sediment




