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Alternativni chronologie: datovani s vyuzitim izotopu uhliku 14C
Alternative chronology: dating utilizing carbon isotope 14C
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Vysledky méreni a problematika kalibrace
Results and calibration issue

Laboratorni vysledek je udavan ve formé stfedni hodnota *+ smeérodatna odchylka
(s predpokladem normalniho rozdéleni) v radiokarbonovych letech (*C BP nebo BC,
vztazenych k roku 1950);

Jelikoz radiokarbonové roky se lisi od solarnich let vliivem nehomogenni distribuce izotopu
14C, je data tfeba data kalibrovat. Pouzivaji se k tomu kalibra¢ni softwary (CalPal, OxCal,
Calib) a kalibracni sety (IntCal04, IntCal09). Pro obdobi neolitu jsou zakladem kalibrace
dendrodata. Vysledky jsou pak udavany v intervalech pravdépodobnosti 10 (68,2 %) nebo 20
(95,4 %).
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Radiouhlikové platé
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Chronologie
moravskeého
neolitu

The chronology of
the Moravian
Neolithic
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,0ld wood” problem

Material je mnohem starsi nez je doba
jeho utilizace ¢lovékem.

- dlouhovéké dreviny
- lidské pozUstatky
- lastury




Rezervoarovy efekt

Carbon exchange reservoirs
(simplified)
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Fosilni paliva

Fosilni paliva neobsahuji zadny radiouhlik,
exhalacemi CO2 z jejich spalovani dochazi ke
snizovani relativniho zastoupeni radiouhliku v
atmosfére a vegetaci.
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D14C measurements of corn (Zea mays) across North America during the summer of 2004 (in units of %).
During this period, a decrease of 2.8% corresponded to approximately 1 ppm of added fossil fuel CO2.
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Bomb peak (bomb spike)
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1970 1950

Calibrated date (calAD)

1990

Geschlecht Alterin % C-14 iber Quotient
Jahren® dem Rezentwert Co%-/
: ' - Koliagen
im COZ- im .
Kollagen
Vii - 20 40,5 +1,2 31,84+0,6 1,3
eiche Pers,.

gndere Probe 20 395412 268406 1.5

m 61 22,6413 11,840,5 1,9

m 65 21,0+ 0,7 6,6+0,4 3,2

w 65 27,6 £1,7 153+06 1.8

w 63 31,041,6 18,4+0,6 1,7

m 69 27,1-+0,9 10,7+0,4 2,5

w 70 28,6+08 14,2406 2,0

w 75 29,4 +20 23,6404 1,2

m 79 12,04 1,0 80406 24

Mittelwert 60—80a 25,6+1,7 13,6120 21402

f. Alter .

* Beim Tod im September bis Oktober 1967.



Material Laboratory ID Fractionation-corrected pMC 6"C (% PDB)

L U d W I g C a Ve Bone collagen UGAMS-0022 1309+ 04 495401
" " Bone collagen UGAMS-0022B 1321107 -195+0.1
(Namibia)

Tendon UGAMS-0112 1364107 -19.410.1

Skin UGAMS-132 1351207 -19.610.1

Table 2. Percentage of medern carbon in bone, tendon, and skin from a mummified adult female baboon in Ludwig Cave, Namibia

Atmospheric '*C Y

Atmospheric "c (PMC)
|

120 -
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#* Tendon
1 T 1951 =  Skin
100—”::,_:;;:—--" - Bone collagen2
I e Bone collagen1
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Fig. 3. Modeling changes in bone collagen radiocarbon content for different birth years based on atmospheric '*C levels for the Southern
Hemisphere 1955-1994. The “C data have been plotted as a 3 point running average of measurements made in Wellington, New Zealand and
published in Manning et al. 1990, and Manning & Melhuish 1994. The bone, tendon, and skin *C measurements are plotted on the curve. The Y
error bars are contained within the symbols used. Models assume that the adult female baboon died in 1977. The best model suggests that the
baboon was born in 1958, indicating an age at death of 19 years.




Perska mumie

HC bomb peak
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Xerxa (518-465 BC).

Jedinec zemiel AD 1994—-1996, mumie je podvrh.



Table 1 Summary of the selected samples.

Sample ID  Sample Analyzed fraction

S1 Head hair Hair keratin
Male, 36 y S2 Mandibular right canine Dental enamel
1973-2010 S3 Mandibular right second molar  Dental enamel

S4 Pubic symphysis Trabecular bone

S5 Base of skull Cortical bone

Table 2 Results of AMS 4C dating analyses.

Sample ID  Fraction modemn (x1c) Calibrated ages (1o ranges) Dates yr AD (1o)

S1 1.0493 = 0.0056 2007-2011 2009.0 +2.0
S2 1.3632 = 0.0079 1975.4 (May)-1976.7 (Sep)  1976.0 = 0.7
S3 1.3182 = 0.0063 1977.9 (Nov)-1979.3 (Apr) 1978.6+0.7
sS4 1.0674 + 0.0044 2003 (Jan)-2006.7 (Sep) 20049+ 1.9
S5 1.1463 = 0.0044 1990.5 (Jun)-1992.8 (Oct)  1991.6= 1.1

Summary of the first radiocarbon results from collagen fractions extracted from human bone (30-year old man, deceased in 1995) with
the soft chemical method displayed in Fig. 2

Sample name Sample preparation method SPC (%)) 4C content* (pMC)  Calibrated age” (AD)

A Collagen (insoluble fraction after EDTA —22.340.7 126.2+ 1.0 1958-1962 (0.23)
treatment of bone powder) 19801983 (0.77)

B Insoluble collagen after pepsin —22.8+0.7° 123.34+0.6° 19581961 (0.51)
digestion of sample A 19821984 (0.49)

C Soluble collagen fraction after pepsin —222%1.5 125.1 1.1 1958-1962 (0.36)
digestion of sample A 19801984 (0.64)

D Collagen (method used in radiocarbon —16.1+3.8 141.12+1.20 1962 (0.04)
dating for the production of gelatin) 1973-1975 (0.96)

E Long bone, lipid fraction =22.0%0.9 113.73 £0.55 19571958 (0.07)

1990-1994 (0.93)




Raw '"*C data

Calibrated results (calendar year) Police Invest.
Lens Mail Lens Mail Span Combined
Baby #1 1.054(5) 1.078(4) 2006 2000-2004 2000 2003 -2007 2004
Baby #2 1.165(5) 1.186(4) 1988-1990 1985-1988 1985-1990 1986-1988 1988
Baby #3 1.185(4) 1.194(4) 1986-1988 1985-1987 1985-1989 1985-1987 n.d.
10 p—r—r—r———r—r—r—r——r—r——
£ | TESS ]
oenamel apatite i’ B R s 7]
.-r- ' .E‘ 6 l— —
s » dentin collagen ] E _K .
*r L "
Al .
i i
\ % o |La P2 7492054 _
1 L E L 4 P4 146 1059 -
1959.4 + 0.2 o 0 = P7 163£0.16 m -
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e L |® PO 161+1.19 4
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Fig. 3. (A)Longitudinally cut elephant molar (m3) from individual TE-95 showing calibrated e = ages (+2c) for 13 enamel apatite and 2 dentin collagen samples.
Sample locations are outlined as ellipses. The molar consists of 11 enamel-covered plates (P1 to P11). (B) Vertical growth rates from four TE-95 molar plates shown
in A are calculated from '*C ages. (C) Vertical growth rates in two molar plates from a lower third molar belonging to R37 (see text). Growth rates (+2c) are
calculated from slopes; height along a plate is normalized to the lowest sample location. Age uncertainty is 26 and if not shown is smaller than the symbol.
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Fluorovy test

Urceni relativniho stari fosilnich
a subfosilnich kosti n zakladé
obsahu fluoru, jehoz obsah se se
starim kosti zvysuje.

Table 1. Fluorine contents of bones from various
geological ages (Carnot)

F (45)
Recent < 0.3
Pleistocene 1.5
Tertiary 2.3
Mesozoic 3.4
Palaeozoic 3.7

F/Ca

10

w02

N/Ca

® Absolute age known

o Age uncertan

o
i
l— Cave bear

Roman

Slav
I— r“Nr. 304
1' !. rMommoth
.

1

Deutsch -Altenburg —

| | i | | i ——
10 10 03 e 10 108 107

Age ,yeaqr

Fig. 3. Dependence of F/Ca and N/Ca-ratios on age



Ganovce

Nalez prirozeného travertinového wvylitku
mozku neandertalce.

Obsah fluoru muze byt ovlivnén prostfedim —
termalnim pramenem.

Index = Cr/Cppy

Fluorindex der Knochen in Géanovce-Profilen, streng stratifiziert

Kuppenrand
Alter and Sehl Knu:;r:;d Krateraus-
im Liegenden wEral fallung
Holoziin Menschenschiidel I 5,9
(Bronze) Menschenschidel II 6,1
w2 Ren 9,0
Wi1-2 Ceratus-Fauna
7,1
w1 Profil EF 4,6
RW Profil EF 4,6 Tier-Langknochen
9,0
Hominoide Langknochen
10,0
Menschen-Schiidel
12,6
Tier-Wirbel
16,3
R3? Schlamm im Liegenden 9,6
9,8

Durch den ziemlich hohen Flaorindex 12,6 der Menschen-Calva von Génovce wird dieser Fund eindeutig in das
Travertingestein der zweiten Hilfte des 1 I glazials eingereih




Eoanthropus dawsoni

Fosilni pozustatky, objevené v Anglii v roce
1910-12, pozdéji odhaleny jako padélek.

Mandible and Two Molar Teeth

“hard de Chardin)

EQANTHROPUS DAWSONI

ANALYSEY OF FOS3IL MATKRIALS FROM PILTDOWN
175,04

Fluorine

Eocanthropus |

£2.1 L. paricto-frontal (& .530)+ ?i (2)*
Y-

P2 1. temporal (&£.591)

.3 R parlotal (J.542) -3
7”4 Occipital (F.H93) 0-2
2.5 Ik. mandibular ramuas
(F5.594) 02 (5}
7 Canine (£.611) <01
1342 Molar (runy) (£.594) <i{-1
Eoanthropus 1l
P.30 IR. frontal (F,646) 0-1
31 Occlpital (£.647) 01 (2)
17.32 Molar (im,) (F¥.648) 0-4 (23
Other Mammalian Remains
J.OWER TLEISTOCENI
.6 Molar, Mastodor ¢f,
arvernensis (4. H95) 19
1.7 Molar, Elephus cf, pluni-
Jrons (K. bO) 2-7 (2)
.4 Molar, Klephas of, plani-
frong (F.597) 2-H
25 Molar, Elephas of, plani-
Sroms (J2.620) 31
.25 Molar, AMastodon
arvernengis (1-_622) pLO-
P25 Premolar, ‘RhAinoceros®
cf. etruscus (£.623) 20
1*'OSSIBLY MIDDLE AND
DirrER PLEISTOCKNE
' 9 Molar, Hippopolbamus sp.
(£_HOR) R 013D
1770 Premolar, Hippopotarnny
sp. (F.509) -1 (3)
o1 Antler, Cerows elaphus
Z_.600) L5 (3
17,12 Metatarsal, Cervus sp. °
2.6071 ) -3
1*.1:3 Molar, Mguus sp. (£.802) O-4 :3)
I'.1-+ Molar, Castor fiber (J2.G03) -1
' 18 Femur, Flep cf.
antiguus (F.615) 13 GY
" 19 Indet, hone from basal
clay (E.6140) 1-4
Fr.2t Focisor, Castor fiber {(F.01%) 0-1
I*.22 Mandible, Castor _fiber
(22.619) -3
P 24 Fragment of enamel,
Flephag apr. indet, (F.621) 0-R ()

1HIOLOCENE OR PLETSTOORNE

1736 Tibia, Cercus sp. (R 1353 <01

P 37 Caprine wmolar ( £,15384) 0-3 (3
.30 Bovine long-bone (F.1386) 01 (3
' 40 [Indet. bone (aub-fossil)

{E.13806 0-1
741 Tudet. hone (sub-fossil)

(U138 0-3

HoT.oCcENE (REOENT)

.33 Fragment of fresh boue

from soit <0-1
P_34 Velvis, flos tanrus <0-1
.85 Metatarsal, Bus tatrus

(F2.1:388) <d{)+1
3% Ungual phalange, Bos

taurus (K.1389) 03

Yo

23
33

H 15

32

Y% F
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Do
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* Where mare than one defcrmination of fluorine content has been
mudde, indicated by the nunber in bruckets, the value recorded is the

average,

T The register numbera of spechmoens in the Department of G

eology,

British [Musoum (Nat. Hist.), are given in brackets after the description,
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FIG. 2. Rate of racemization of Asp and Ala versus fossil bone age.
Legend: C = La Couronne O = Qullins
LC = Les Cohons § = Salpétriére
F = Fontbrégoua LP = Abri des Pécheurs
V = Valorgues R = Rigabe.
D/L ratios of amino acids from bone samples of the Yuha skeleton
Bone type Valine  Alanine Leucine Proline  Aspartic  Phenyl- Glutamic D-alloisoleucine
acid alanine acid I 1soleucine
Clavicle (spongeosa) * 012 026 013 013 044 019 0 31 010
Metatarsal (spongeosa) * 008 026 009 014 041 012 032 007
Femur (compacta) ¥ 012 028 016 012 052 017 034 na
Femur (compacta) ** 0083 047 na 0076 056 na 033 na
Unclassified fragment 009 035 015 021 054 020 035 -

* Analyzed by K Kvenvolden and D Blunt, U S Geological Survey, Menlo Park, Ca
** Analyzed by J] Bada and E Hoopes, Umversity of California, San Diego, Ca
*** Analyzed by E Peterson, Ames Research Center, Sunnyvale, Ca



Urceni véku

specimen source

in (1+DV/LY(1-DVL) aspartic acid

03 . © modemn specimen
& O 18th-19th Century
0 W from Spitalfields

o 20 30 40 S0 € 70 8 90 100
known age of extraction or death (years)

FIG. 5—Pilot of In{(1 + (DIL))i(1 — (DfL))} aspartic acid with regres-
sion lines depicted for 18th C. specimens (Spitalfields) and modern
specimens.

L-methionin nepodléha racemizaci in vivo, Ize ho pouzit jako vnitfni
standard: pomér D-Asp/D-Met eliminuje efekt racemizace béhem
pfipravy vzorku.

In (1+DVLY(1-DVL) aspartic acid

known age of extraction or death (years)

i0 20 30

40

)

70

80

%0

specimen source

? 19th Century sample
from St. Barnabas

O modern specimen
100

FIG. 1—Plot of In{(] + (DIL))1 — (DIL))} aspartic acid against
age with 95% confidence bands for St. Barnabas (19th C.) and modern

dental samples.

known age minus estimated age
-]

10 o]
Q a
o
(=}
Q . .
amino acid
o ° aspartic acid
=300 O serine
0 2t 30 40 S0 60 70 80 90

known age of extraction or death (years)

FIG. 4—Pilot of known age against true error in estimated age for
aspartic acid and serine for six 19th Century specimens. (Estimated age
obtained by using the modern data as a calibration curve for the 19th C.
samples. True error is difference berween estimated age and known age).



Cca 1600 let stara (14C 370-390 90 let) zmrzla
,mumie“ eskymacké Zeny, nalezena 1972 na St.
Lawrence Island (Aljaska). Morfologicky (atrofie
prsou a vajeCnikl, otfeni zubl, choroba
koronarnich cév) byl vék odhadnut na 50-60 let.
Analyza racemizace Asp v dentinu indikovala vék
53 5 let. Mrtvola lezela ve vééné zmrzlé pudeé,
vliv postmortalnich zmén na racemizaci je
minimaini.




Metabolismus kyseliny citronové

Fyruyate
Pyrunvate
dehydrogenase complex  Acend-CoA + Malonyl-Coa

Coa + MaADY
Pl N
Acety Co, Coa + Ht ATP citrate hyase
itrate i,
ale

H,O syrrthetase A anitae

Craloacetate - "o

-k

BADH + H Ca-aconitate
Malate Hl'[:'
dehydrogenase

V- Isscirate
PO+
meﬂ Isccitrate
dehydrogenase
Ho Coy + NADH
PN a-ketogloarate
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suCCnate A-hetoghutarate
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FAQ’ Succinate Suceiryl CaA 'Cog + NADH
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tu v kosti

Vazba citra

(1010)1

7b

H.C-CO0-Ca-00C-CH,

r/d"_

APATITE/COLLAGEN COMPLEX

CITRATE COMPLEX

=
—
-
B
[ |
=
=
=
=

HAP/CIT
NANOCRYST
HAP/CIT/COLL
COMPLEX

AGEN

COLL

Figure 3. Concept of the incorporation of two pools of citrate
s in the structure of the apatite nanocrystal/collagen complex.

/

HO-C-COO-Ca-00C-C-0OH

H.C-CO0-Ca-00C-CH,

Ca”

H.C-COO

H,C-COO™

HO-C-COO +Ca™

—HO-C-COO

H.C-COO0

H,C-CO0™




Distribuce citratu v tkanich

Citrate content of teeth

TYPE OF SAMFPLE

uo. FER 100 au.
(ErTRIC ACTD EQUIVALENT)

Whole human teeth. ......... .ot
Homan dentin. ... ........ e e
Human ensmel. .. .. ..o i e e i
Whole dog teeth. ... oo e
Dogdentin. .............................. e e
Drog enamel. . ..o e

510

110

Table |. Bone citrate average ash weight in grams percent {g % )

Animal N Citrate ash weight
Fish 2 164
Turtle L+ 029
Frog 4 043
Polar Bear 1 205
Man 15 1-38
Elephant I [-35
Monkey 3 104
Cat I [-22
Horse 3 126
Dog ] (%
Cow 3 53
Cruinea-pig 2 (95
Rabhbit 2 0-82
Eatl 12 056
Chicken 4 -0
Goose (feral) 2 61
Mean 1-03

hrganic deids in Beef, Dog, and Rabbit Bonez, Egg Shells, and Raf Liver
The walues are g[vuu in mg. per 100 gm,

Organie acid in fresh thaue®
‘Tissue Type of bone -—
Fumaric | Succinic | Aconitic ¢ Moalic Citric
Bone, beef Canecllous 0.2 1.8 2.7 5.2 475
“ Dog A Compact 0.2 2.7 3.8 6.6 8252
Caneellous 0.2 a.0 4.8 2.9 GO0
i “ B Compact 0.1 1.7 4.8 5.0 066
Cancellous 0.2 1.6 4.9 553
0 Rabbit A Compact 0.2 3.6 2.8 6.3 h65
Cancellous 0.2 a.1 2.2 5.3 304
o “ Compact, 0.2 1.3 3.6 4.6 G627
Cancellous 0.2 2.6 2.0 8.0 Sl
Feg shell A 0.0 0.0 0.0 2.9 il
i B 0.0 0.0 0.0 0.8 11
Rat liver 0.5 2.6 0.1 1.6 3.8
Table 2. Bone citrate levels in the domestic chicken at different reproductive stuges
Bone Citrate ash weight (g %)
Low-citrate
Cervical vertebrae 190 204 1-76 200 1-70
Scapula 194 1-70 I-76 2401 1-79
Coracoid 1:72 I-71 L-87 193 171
Humerus 1-57 1-53 [-d6 [-72 I-36
Radius 1-6% 1-55 1-55 |-72 1-87
Ulna 1-41 1-38 I-36 155 1-5%
Carpometacarpus; phalanges I-83 1-6} -5 177 161
Femur 1-5% | -4} |32 [ 46 1-42
Tibiotarsus 1-61 1-43 147 167 I-50
Tarsometalarsus 2402 I-75 IG5 210 1-31
High-citrate
Skull 2:36 2-38 ol | 268 2-54
Ribs 2-51 2-28 222 249 1-96
Sternum 27 2-47 262 287 230
Pelvis 276 229 330 245 2-16
Foot phalanges 149 230 237 272 260
Mean pailf 1-87 1-§3 2407 I-86




Pohlavni rozdily v obsahu citratu

) Uoinary Citpic Acid Fxcreticn
During the TMMenstroucl Cycle

10F

oo

CGm.pep %4 hes.

ot

Menses
Fyryy n \

Menses
Fyrevy|

individuals

number of

-Normal distribution curves of citrate levels (g.%) showing sexual separation.
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Anderungen des Zitratgehaltes vom Knochengewebe in der Verteilung nach Geschlechtes und Altersun-

terschieden.



Vliv diageneze

Frisches Matericl aus dem Serziersoal

————— Knochenmateriol aus dem Vi.Jahrhundert

| Litrol Qeroll »m Oewcnlprozend

. . | P e
i

e
0 8 © % M b L] 50 L W Lebansoker

i
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ago

— S pclion - room malerial

0-15 14 - 22 23 -40 = 41-80 &1-x

=== Faman paripd

Abbildung 3: Verdnderungen des Zitratgehaltes in Abhéngigkeit van
Geschlecht, Lebensalter und Liegezeit (aus LENGYEL 1972)

Abbildung 1: Verdnderungen des Zitratgehaltes in Abhéngigkeit von Geschlecht,
Lebensalter, Herkunft und Liegezeit (aus LENGYEL, in EROTHWELL 1368)

Tuble 7. Ciirate preservation in prehisioric mammoth preserved under variows

conditions compared to modern elephant valuwes (g % )

Mammoth
Modern
elephant Im ice Permafrost Tar pit Fossil
Citrate 1-35 0-05 i-43 (03 001
Hydroxyproline 289 2-56 2-54 21 000




Vliv vysoké teploty na obsah citratu v kosti

Variations iy Major ConsTiTuenTs oF Human Boxe
1N THE DERIVATOGRAPH AND N THE Ky
{Investigations by Imre Lengyel on sample from 10th-century cemetery, Szob-Kiserdo)

SUBSTANCE EXAMINED PErceENT AT Giveny TeEMPERATURE C

Room
TemeeraTure  105%  170° 200° 220° 3500° 320° 380° 400° 450° 500° 5607 580 6407 7407 8240° 900  1000°

In the derivatograph:

Water-soluble inorganic fraction 100 00 1o 97 95 95 92 92 g9 5l a0 B0 8O0 78 76 TH 7B 75
Ca™ 100} 0 100 100 1000 100 100 100 8BS B3 &0 B0 80 i T8 78 77 77
Mgt! 100 o 10g 100 100 100 100 100 100 lo0 100 lo0 100 95 96 96 uh 95
Fe'*, Fe'=*, Al*""Y K-, Na® 100 e 93 90 490 90 90 A5 B6 B6 86 B6 B3 B3 Bl Bl RO B0
PO, 100 10 100 100 98 495 92 a7 a3 B0 75 TooT0 70 70 70 64 4
57, 810y, C1™ 100 100 100 100 100 100 100 95 95 95 93 9% 90 90 B4 B4 83 83
COy~ 100 100 86 B0 FiLl] A5 53 al 42 40n 38 38 36 17 15 10 — —_
Water-soluble organic fraction 100 65 G 52 41 20 12 12 ) 5 1 — — — — — — —
Organic matter containing N 100 BO T3 600 50 50 48 13 10 10 B 3 = = = = = —
Organic matter not containing N (CH) 100 52 60 45 20 E R— — — - - — e T — —_
N (sources other than protein) 104 26 a6 &0 70 41 @7 0y 5 — _ _ _ _ _ _ — _
Citrate 100 90 G 00 45 80 76 T2 G0 15 2 = —_ —_ — — — —_
Fat 100 94 60 40 18 8 — — — — - = — = = =

I the kiln:

Water-soluble inorganic fraction 10} oo o0 100 106 100 an a0 a0 an an 76 75 75 75 0 70 68
Ca** 100 100 100 1000 100 100 100 Lo0 100 100 100 G2 02 B5  BH 85 80 20
Mg=* 100 100 100 100 100 100 100 100 100 100 100 1000 100 100 96 96 95 95
Fett, Fet+t A1*Y K= Nat 100 10 100 98 98 98 96 95 95 95 0% 93 o0 90 90 B6 BB B2
POy~ 104 1o 100 100 497 97 o3 80 80 74 74 L ) ¢ R | I ) B 65
577, 80y, C1- 100 100 100 100 100 100 100 100 100 a0 a0 83 B3 B3 B3 Bl 80 78
COyt 100 oo 100 74 T4 74 il 52 46 40 30 4 5 - — — — —
Water-soluble organic fraction 100 60 48 41 40 20 10 4 9 1l - — @ — = = - _
Organic matter containing N 100 92 G 70 55 50 54 20 12 9 2 — - - — —_ - —_
Organic matter not containing N (CH) 100 100 65 40 14 6 1 — — —_ _— — — — — = = —_
N (sources other than protein) 104 D6 93 o0 86 B2 T4 71 20 11 3 = - — — —
Cirrate 100 98 97 95 Bl 62 62 60 60 B0 10 1 —

|1
|

L
|
|

Fat 100 06 h) 30 T o= — — — — — - -




Urceni pohlavi spalenych kosternich pozuistatku

Frisches Material

Grédig
Pleidelsheim
Kamid el-Loz

Minster-Gittrup
Trebur-Hinkelstein

2.Jt.n.Chr.

6./7.Jh.n.Chr.
5.-7.Jh.n.Chr.
5./4.Jh.n.Chr.

ca. 1Jt.v.Chr.
5.Jtv.Chr.

Trebur-Grofigartach 5.Jt.v.Chr.

Deutschland
Osterreich
Deutschland
Libanon
Deutschland
Deutschland
Deutschland

Zitratkonzentration der Leichenk

15 0 5
Aller in Jahren

Gittrup

—#= Linnor
—&— Frauen

= Trernlinie der 21-30jakrigen
——— Trannbria dar 31-30j5 hrigen

Zitratkonzentration in Gew.%

der 5}

40
Alber in Jahren

Kamid el-Loz

—i— Marner

—=— Frauen

——Trarriinie der 0-&jihrigan
—— Tranniinie der 7-12ahngan
——Tranrling der 13-24ihrgen
—— Trenrlinic der 21-40trigen
—— Trenniinic der 41-G0atrigen

Abbildung 26: Zitratkonzentration des Knochenmaterials der Leichenbrandserie Minster-Gittrup in Abhéngigkeit

von Lebensalter und Geschlecht

Abbildung 25: Zitratkonzentration des Knochenmaterials der Skelettserie Kamid el-Loz in Abhdngigkeit von
Lebensalter und Geschlecht




Porownanie wynikow okteslenia plci'i wicku szczatkéw cialopalnych metodg morfologiczna i biochemiczna

FNERTORE

xR NN SN

11
12

13
14

18
19
20
21
22
23
24

. Kompleks Zawartosé . fO“" . . .
Stopicn Nr Ca!ko'v’vna biatkowo- | Grupy| kwasu cytry- 3 Plec CO, Ca P Kollagen i W]e!< Wiek okreslo-
spalenia kosci grobu 1105? -wiclocukro- | krwi | nowcgo w Pleé (mor- % g% g% kosomy biologicz-|  ny met?dq
materialu wy w mg%, mg’ folog.) (x3) £% ny morfologiczna
2 3 4 s s 1 7 8 9 | 10 T T T T R ' B T
miernic 1 11,5 0,61 K ? 1,65 23,90 4,10 2,15 40—50 | Ad/Mt?
d. siinic 2 2,10 | 0,18 7 7 0,60 27,15 5,40 2,00 5-10 | Inf. 1.
d. sitnie . 3 5,5 0,20 ? ? 0,55 21,10 6,50 1,70 0—5 Inf. L
miernie s 4-a 11,0 0,67 -K M 0,90 22,60 5,00 2,05 2535 | Ad?
miernie ¢ 4-b 4,3
miernie * 5° 10,2 = 0,23 M K? 1,15 23,15 3,90 2,10 4555 1 Jv?
d. silnic * 6 6,4 8 0,63 K ? 0,65 21,60 5,15 1,85 5—15 | Iaof. L
d. sinie ; 8 10,6 3 0,16 ? ? 0,60 22,00 5,35 1,80 5—10 | Inf. L
micrpie * 12 9,6 se s 0,54 ? ? 0,95 22,05 4,80 2,00 3040 Inf. 1.
d. silnie # 13 7,0 ] & 0,60 K ? 0,75 23,15 5,05 2,00 | 15-20 | Inf. I
d. silnie 15 14,2 o ﬁ 0,65 K ? 0,90 23,50 4,95 2,10 2535 | Jv/Ad?
miernie 16 12,1 S -:‘...n 0,35 M M 0,85 22,80 5,10 2,05 20—30 | Jv
miernic / 17-a 53 ?, I 0,30 M ? 0,80 23,30 5,05 2,30 20—30 | Inf. I
miernie * 17-b 4,5 :g S
micrnie ¢ 18 7,3 g 4 0,40 M K 0,95 23,45 4,60 2,10 35—45 | Iv?
d. silnic 19 14,1 R = 0,60 2 ? 1,60 23,85 4,15 - 2,00 40—50 | Jv
miernie 20-1 11,0 o =
miernie 20-2 6,5 - 8 0,31 M M 1,95 23,60 3,90 1,90 | 4555 | Jv/Ad
miernic , 20-3 8,2 b o
micrnie « 21-1 9,5 _3 E 0,68 K K? 0,95 23,95 4,50 2,15 35—45 Inf, 1I/Jv
miernic 21-2 7,2 i~ )
miernie . 22-1 5,1 = a 0,37 M K 0,80 23,20 4,75 2,10 | 30—40 | Ad
miernie « 22-2 8,3 - ? ? Inf. 1.
miernie * 24 7,0 s 0,62 K K? 0,75 22,90 4,90 2,10 25--35 | Ad
stabo 26 12,2 M 0,41 M K? 1,95 21,60 3,60 2,00 50—60 | Jv/Ad
stabo 1 27 14,2 0,43 M M 1,90 21,45 3,40 1,80 | 50—60 | Ad?
micrnie * 30 17,1 0,44 M ? 0,70 23,30 5,00 2,60 2535 | Inf. L
micrnic 31 10,5 0,67 K K? 1,10 22,90 4,00 2,00 45—55 | Inf. II/Jv
miernie 32 8,3 0,64 K ? 1,90 21,85 3,45 2,00 50—60 | Inf. 1.
miernic 33 16,1 0,40 M M 1,85 21,50 3,60 1,70 | 50—60 | Jv




DNA v paleodemografii

(@
M4
-
I I X chromosome
N w
M4 M7 M5
.
T Y chromosome
~
M6
mitochondrion:
DMNA comes .
nucleus:
from mother DNA comes (b)
from both M12 34567 M8 91011121314 1516

parents . -

offspring cell

Figure 2. (a) Part of the amelogenin encoding gene showing the
location of the PCR primers. Fragment deleted in the Y chromosome
is indicated. (b) Sex identification of Ashkelon infants: M-—size
marker (1 kb DNA ladder); lanes 1, 8, “no DNA" PCR control; lane
2, “blank extraction™ control; lanes 3-5, specimen No. 100; lanes
9-11, specimen No. 94; lanes 12-14, specimen No. 96; positive
controls: lanes 6, 15, modern female DNA; lanes 7, 16, modern male
DNA.




Urcovani pribuznosti

Liechtenstein Hohle

H Do 1482 (father)
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Archeozoologie

Dudley Castle, Leceistershire
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Fylogeneticka pribuznost pleistocennich
medvedu

(@) (b)
Tremarctos ornatus
99 Ursus americanus
B Ursus americanus =
100 ]5 Ursus spelaeus
Ursus deningeri
85
79 Ursus arctos
99 —— Ursus arctos
08 Ursus arctos
95 | Ursus arctos
Ursus arctos
(©
site type age n yielding DNA all 16 substitutions
Atapuerca U.deningeri ~400.000 3 3 2
Ehringsdorf U.spelaeus  230.000-110.000 1 1 0
Vindija U.spelaeus ~30.000 6 3 0
Coro Tracito U.spelaeus upper Pleistocene 3 3 3
Ehringsdorf / Taubach U.arctos 230.00-110.000 10 8 0

Figure 1. (a) Phylogenetic position of Ursus deningeri. Maximum parsimony tree using molecular data from cytochrome b.
The grouping of U. deningeri and U. spelaeus was well supported (1000 replicates). (b) Sites for the caves with bear samples
(¢) Out of 25 samples, 20 yielded bear DNA, out of which 5 yielded all 16 polymorphic sites.



,Molekularni
hodiny”

0.26

0.24

o

22

0.20

0.18

0.16

0.14

0.12

0.10

0.08

Rate of change (changes/site/Myr)

0.06

0.04

0.02

0.00

Rate of change (changes/site/Myr)

PALY

IR pAq
fxp pdﬁb

0.00 0.10
Geological separation (millions of years before present)

0.20 0.30 0.40 0.50 1.00 5.00

Fi. 3.—Molecular clock calibrations (nucleotide changes/site/Myr) derived from dated isolation events of New Zealand freshwater fish
populations. Blue symbols represent galaxiid divergences (Galaxiidae), and brown symbols represent Gobiomorphus breviceps (Eleotridae). Letters
indicate rates derived from multiple events for the same species (g, Galaxias gollumoides; d, Galaxias divergens; s, Galaxias ‘southern’; p, Galaxias
paucispondylus; b, Gobiomorphus breviceps). Where ages are represented by both minimum and maximum estimates (table 1), we employed the latter,
yielding minimum estimates of rates. The top graph represents coalescent-based estimates (error bars are the 90% highest posterior density). The red

lines are vertically translated exponential decay curves for galaxiid data representing best-fit estimates (solid line, y = 0.01876 + 0.03911 x e

-5‘2587&)

and upper and lower 95% confidence intervals of model parameters (supplementary text S1, Supplementary Material online). The bottom graph
represents “simple” rates based on net sequence divergences under either uncorrected (p distance, triangles) or HKY (diamonds) models of nucleotide
substitution. Two young calibration events yielded negative simple rates (maximum intracatchment divergence exceeded intercatchment divergence,

tahla 1V and ara nat chawn an tha lawar aranh



Klonovani vyhynulych zivocichu

l DNA extraction

Blunt-end repair
and cloning

+—

Transform and plate out bacteria

!

Sequence clones

!

BLAST analysis to identify cave bear DNA Medvéd jeskyn ni



Buvolec stepni (1923)

Vakovlk (tasmansky tygr) (1930)



Posledni pyrenejsky
kozorozec, samice Celia, byla
nalezena mrtva pod padlym
stromem v lednu 2000.

KozoroZec pyrenejsky (2000)

Jedna se o prvni druh, ktery byl klonovan, ale mladé uhynulo pouhych 7 minut po
narozeni na defekt plic.
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Analyza vyzivy z koprolitu

Analyza DNA koprolitl obfiho lenochoda
Nothrotheriops shastensis
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