
TABLE II: DEVIATION AND CALCULATION OF THE SPECTRAL RATIO

OF A PINUS SYLVESTRIS POLLEN GRAIN

Comparison with the fluorescence spectrum of uranglass (fig. 19a) shows that

the object light at 435, 474, 621 and 685 nm may also be expressed in the

intensities of the mercury lamp, transmitted by the uranglass.

lïleasuremen t s at various maue-■lengthis in nm

Interference

filters : 435 474 490 503 520 551 570 591 601 621 685

15.5 37.6 23 .6 12.3 10.0 9.6 10.8 14.0 17.6 25.2 6 .5

determina t ions 16.0 37.6 23.9 12.5 10.2 9.3 11.1 14.6 17.5 25.4 6.6

of a ingr adss
17.0 38.2 24 .2 12.7 10.6 9.7 11.5 14.7 17.8 25.8 6.7

16.3 38.2 24.6 13.0 10.8 10.0 11.9 14.9 17.8 25.9 6.9

auerage (X 16.2 37.9 24.1 12.6 10.4 9.7 11.3 14.6 17.7 25.6 6. 7

auerage 0.7 0.3 0.5 0.3 0.4 0 ,4 0.5 0.6 0.7 0.3 0.2

deuiat ion +

Standard 5 % 1 % 2 % 3 % 4 % 3-4$ 5-6% 4 % 1 % 1.5% 3 %

deu iat i on in %

f = sin a. Ü.078 0.377 0.167 0.043 0.032 0.028 0.0 38 0.064 0.092 0. 187 0 .014

spectral ratio »s-ï
.377 +

.092 t

0.167

0.187

+ 0.048
,.

+ 0.014
~

¿ .02

intensity of trie

mercury-uapour

lamp 0.003 0.014 0.006 0.002 0.002 0.002 0.004 0.009 0.009 0.004 0 .005



TABLE V : POLLEN ASSOCIATIONS IN CONTAMINATED DEPOSITS

(SEE PLATE V)

Associât ions from :

Samples : Quaternary Pliocene Miocene -

01 igocene

Adendorf peat 12 cm X

Adendorf clay nr. 3 X ?

N i jmegen 34.5 m X X X

Loenermark nr. 7 X X X

Sneek 31 m X ?

Sneek 125 m X X X

Spannenburg 61 m X X X

Spannenburg 150 m X X X

Spannenburg 187.5 m X ?

Spannenburg 229 m X X —

U/inschoten 3.9 m X X X

Winschoten 99 m X X X

Bookholzberg nr. IB X X X

Lauenberg nr. 12 X X X

Glindow/Heeszel X V X

Zweiersdal nr .
14 X ?

Duno 5.7 m X ?

Terhagen nr .
42 X — X

Spreetal, Lausitz (source area^ 1 X

X - present

'? = uncertain

=
absent



TABLE VI: SAMPLES OF DEPOSITS OF KNOWN AGE FOR FLUORESCENCE ANALYSES

(SEE PLATE III AND FIG. 24)

A: Quaternary

Unless mentioned otherwise, the localities are situated in the Netherlands

Local
. Sample nr

.

nr .

in in PI. III Locality and type of sediment Age

f ig. 10 or f iq .
24

14 Zm/SPH/2 Peat bog of Zwartemeer near Emmen-

dead Sphagnum layers, unhumified

Subrecent

15 0/16 Besthmerven near Ommen- remains of Phragmites

vegetation of the lake bottom

Subrecent

4 EK 30/P Ekamp near winschoten- Young Sphagnum Peat,

depth 30 cm

Subatlanti c VB

EK 65/P ibid. - Young Sphagnum Peat, depth 65 cm ibid.

L6 KH/jVV/P Kloosterhaar - Young Sphagnum Peat, st.33795 Subat 1 ant ic IÍB

3 BIT 2.80 Pfleedenertol-- humic clay, depth 2.80 m Subatlantic VA

6 KG 1.80/P Kloost ergaren near Winschoten -

Phragmites peat, depth 1.80 m

Subboreal IVB

KG 2.58/P ibid. - Carex & Phragmites peat, depth 2.58 m 5ubboreal IVB

5 NB 18/P Nieuw Beerta
- Carex peat, depth 1.80 m Subboreal IVA

28 ZU 3.85/P Zijderveld, Betuwe
- clayey Alnus wood peat, base Subboreal

depth 3.85 m IVA

2 NUJ 6.32/P Nieuwolda - wood peat, depth 6.32 m top Atlantic III

or base Subboreal

1 DZL Delfzijl, construction pit new lock -

humic clay

Atlantic HI

41 LFV 2/P Leiffender Ven - Phragmites peat Boreal II

LFV 1/P ibid. - wood pe.at Preboreal I

19 LTZ/A Lutterzand near Denekamp -

sandy peat from bank of the river Dinkel

Lat eg 1 acia 1

DE/B/P Denekamp - clayey peat Lat eglacial
20 LH/P Laarhuis near Denekamp - sandy peat base Pleniglac. B

24 AMF/A Amersfoort, tunnel pit - humic clay top Pleniglac. A

22 HE/P Hengelo, construction pit adm. office K.N.Z. -

sandy peat, kryoturbate

Pleniglacial A

44 RS 1/P Rees near Wesel, W.Germany - Phragmites peat interstad.

below sand with mammoth bones, depth 13 m L
.

Weichselian

24 ABIF/E/p Amersfoort, construction pit railway tunnel -

clayey peat

Eemian E6

13 ZZW/G Zwolle Zwartewater - clayey gyttja Eemian E5

49 GENT Gent, N. Belg ium,-bottorn dock pit -
humic clay Eemian

80 HüT/D Hützel, Lüneburger Heide, Ui. Germany -
diatomite E emi an

12 VO/HP Vollenhove - Hypnaceae peat Eemian E2

VO/BP ibid. - Brasenia peat Eemian El (base)
29 HOG Hoogdonk, well - humic clay Saal ian

9 BA 12.4 Bantega, boring II - peat, depth 12.4 m ibi d.
,

I st inters t.

11 SPB 9/5 Spannenburg, boring 5
- humic sand, depth 9 m base Saalian

SPB 35 ibid.
- grey sandy loam, depth 35 m U. Holsteinian

23 NEEDE Needs, ancient clay pit -

grey clay IK1. Holsteinain

8 m a 18 fflakkum, well - humic clay, depth 24.25 m M
.

Holsteinian

9 BA 16.5 Bantega, boring II - peat, depth 16.5 m IÏ1
.

Hoi steinian

BA 19.1 ibid.,- peat, depth 19.1 m base Holsteinian

11 SPP 83 Spannenburg, boring 3
- clayey peat, depth 83 m Elsterian

67 KTL Klarenthal, IK. Germany - grey humic clay Elsterian

70 BLS/KT Bilshausen, ID. Germany - "Kohleton", humic clay top Cromerian

56 BCL Bacton Cliff, l. Anglia, Gr. Britain - peat Cromer ian

33 IDES 1/3 w-esterhoven - grey clay from clay pit Cromerian

WES/I/9 ibid. - brown clay Cromerian

32 EH 88 Eindhoven, boring - brown humic clay, depth 88 m Waalian A

34 TE/KU Tegelen, clay pit Kurstjens - grey clay Ulaalian

32 EH 97 Eindhoven, boring -

grey clay, depth 97 m waalian A

EH 133 ibid.,- green sandy clay, depth 133 m Eburonian

34 TE/RTT Tegelen, clay pit Rüssel Tiglia -

grey clay Tiglian C

TEG Tegelen, clay pit Canoy Merfkens -

grey clay Tiglian

50 THT Turnhout, N. Belgium, clay pit - humic clay Tiglian
near34 TE 2 Oebel, clay pit Laumans - grey humic clay T iglian B

11 SPB 244 Spannenburg, boring 5 - brown loam, depth 244 m Tiglian
35 BEL Belfeld, clay pit Jansen Dings - brown clay Tiglian



Local. Sample nr.

nr. in in"PI.Ill Locality and sediment type Ago

fig. 10

37 Oebel Oebel near Kaldenkirchcn, clay pit Loumans,

W.Germany - humio grey clay
Ecuverian C

50 THT 31 Turnhout, boring nr.154? N.Belgium -

humic clay, depth 31 m

brown
Houverian

38 BID 2 Brachtorwald near Brttggen, W. Germany,

pit - dark grey clay from top of the

layer

clay

upper
Eeuverian B

BWD 8 ibid,. - grey clay from baso of pit .
'

Eeuverian A

40 BOH 3o:-r-a. '.;".r ]
_.

pit now lock - dark

brown humio clay

o.f

Brunssumian

'T-
3BG 2 Brunssvci, pit Bouwborg - grey clay,

oa 1.. 5 ra below surface
Bruns sumian B

BBG 4.5 ibid. .- grey "lay with plant remains

doptii oa- 5' 5 m below surface
Brunssumian A

73 HABS 10 Hsrsofo.td, ""> pit, W.Gornaay - brown sandy

clay with shell remains and shark teeth
U.Miocene

78 TWR 2 Twistringen, c_".ay pit 0.Sunder, W.Germany - U.Miooene

brown humic clay "Sylter Stufe"

77 HAG 2 Hagcn near Vochta, clay pit Prydag,

W,Germany •■ humic sandy clay

U.Miocene

"Dingdener St."

48 BEU Brühl near Cologne. W.Germany - dark

clay, fine banded

brown U. Mioceno

47 VIL Ville, pit Wachtberg, W.Germany - dark grey M.Miocene

humic clay

50 TB 36 Tcrhaagen, Belgium •■ dark grey sand M.Miocene
ó2 PUE Puen'ucs, Galicia, Spain - brown L.Miocone or

V7LS 2

humic clay U,Oligocène
'19 Walsrodo, olay pit Grasbock, W.Germany

U. Oligocène
- dark brown clay with shells

17 OMS/SO Ootmarssura, olay pit - grey clay or

"Septarien Ton"

M. Oligocène

50 TB/HC Tcrhaagon, Belgium - dark grey clay
from base layer or "Rupclian clay"

M, Oligocène

77 HAG 6 Hagen near Vochta, clay pit Prydag,
W.Germany - brown sandy clay

M.Oligoceno

MISS 14 Moody '
s 3rancii Pm, Mississippi,

U.S.A. - dark grey sandy clay

U. Eocene

74 HVH Havighorit near Hamburg, W.Germany
greou sandy clay

M. Eocene

~ ALA II Bashi Pm, Alabama, U.S.A. - brown

sandy clay with shell remains

L. Eoceno

U.Wilcox Form.
54 WHT 6k White Cliff Bay ; Wight, Gr. Britain

- humic clay from Bracklesham Bods

L, Eoceno

65 AWG Antweilor Graben, W.Germany - brown

humic clay

U.Pal eocene

54 WHT 3 Compton Bay, Wight, Gr. Britain -

soft clay-shale, dark grey

L.Cretaceous

Wcaldon Marls
21 ESD 2 Enschede, boring nr. 2 -

grey marl L.Cretaoeous
54 WHT 2 Compton Bay, Wight, Gr. Britain -

grey clay-shale, base Wcaldon Marls

L.Cretaceous

85 KKW Krakow, Poland - soft grey shale Malm
64 LEW Le Wast near Bologne, France - grey

humio clay
L.Bathonian

52 WHT 5A Golden Cap near Soatown, Dorset, Gr.

Britain -• grey clay, shale

Liassio

Bel omnito Marls
51 WHT 11

LIB

Lime dogis, Dorset, Gr. Britain -

dark blue shale

Libya, N. Africa, boring - grey shale

depth 5000 ft

Liassic

Blue Lias

Triassic

66 ODH road near Odernhcim, W.Germany -

"Schieforton" from L.Rotliegondes
Permian

57 SPD Sheffiold, Ashfiold Brick pit, Gr.

Britain - grey marl

Permian



TABLE VII : CONTAMINATED DEPOSITS

Locality

nr. in

f ig .
ID

Local it y : Type of sediment: Age , according
to literature

(see text ) :

76 Adendorf, Lüneburger

Héide
, clay pit,

UJ.Get many

clay ish peat, 12 cm

above- basis of layer

Holsteinian

ibid. dark grey humic clay,

sample nr.3, 30 cm

above basis of layer

Holsteinian

30 Nijmegen, weil for con-

struction pit, building
Philos

.

Fac. Univ.

dark grey clay, 34,5 m

below surface

c
.
f

.
Holste in ian

25 L oenermark nr. 7 dark grey fine sandy

clay, sample nr. 7,
above preglacial deposits

c.f. Cromerian

LO Sneek
,

31 m sandy loam Holsteinian

Sneek
,

125 m grey fine sandy clay ff!
. or L .Pleist

.

9 Spannenburg, nr. 5 grey fine sandy clay,

depth: 61 m

Holsteinian

Spannenburg, 150 m grey coarse sandy loam,

depth: 150 m

Pd
. or L

.
Pleist

.

Spannenburg, 187.5 m brown fine sandy loam,

depth: 187.5 m

L
.

P1 e i s t
.

Spannenburg, 229 m grey fine sandy clay,

depth: 229 m

L .Pleist.

7 Winschoten
,

3.9m "potklei", dark brown,

very humic

BI. Pleist.

Winschoten, 99 m ibid. m. Pleist.

72 Bookholzberg, clay pit dark grey humic clay,
fine sandy, sample nr.18,

1.7 m above bottom

c.f. Elster ian

75 Lauenburg upon Elbe,

clay pit Basedow, E. of

Hamburg, W.Germany

dark grey humic clay,

sample nr.12, 5.5 m above

bottom of the pit

c.f. Elsterian

83 Clay»pit Glindow at

Heeszel, near Berlin,

Germany

dark grey humic clay,

fine sandy (" Bander ton"=

banded clay)

c.f. Elsterian

26 Zwe iersdal, nr. 14 brown sandy loam, 14 m

below surface

c.f. Cromer ian

27 Duno
,

5.7m deep grey sandy loam with

fine gravel, 5.7 m be-

low sur face

c.f. Elsterian

50 Terhaagen, nr. 42,

N
. Belgium

light grey clay from

clay balls on the base

of kryoturbate sands

L. Pleist. or

U. Ter t iary

(younger than

U.miocène )



TABLE VIII : BROWNCOAL AND COAL SAMPLES FÜR FLUORESCENCE ANALYSES

L ocali t y Sample Local i ty : Type: Age :

nr .
in nr .

in

fig. in fig .33

59 I/C Scot. 1 and
, high u olat lie Namurian A

iïlinto Colliery b i tum i nous A

45 I I/C Lippe Pil u 1 de
, high volatile L

. Westphalian
W .Germany ,

b i t uminous A

from a we 11

50 II I/C Scotland, I indsay high uu 1 at ile Namurian A

surface mine b i t um inous A

63 IU/C Spain, Asturia, high uolat ile Carbon i f erous

near the river Taya b i t um i nous B

8 5 U/B Moscow, U.S. S .R.
,

nr. 2041

browncoal Mamur ian

55 UI/B Alum Bay, Hampshire,
G r. Britain

lignite Eocene, basis

Headon Beds

53 UI I/B Alun Bay, Hampshire,
Gr. Britain

lignite Eocene
,

Headon Beds

82 VII I/B Helmstedt, W. Gerni any,

"dark layer", nr. 7

l ign i te Eocene

Viktor ia Fl.

IX/B ibid.
, nr .

4 1 ignite ibid
.

X/B ibid., nr. 8,

"light layer",

lignite ibid.

71 XI/B Geiseltal, E.Germany lignite Eocene

46 X I I/B Ville
, 111. Germany ,

nr.3 "light layer 1,'
main seam

lignite lïl J ocene

(L. Heluetian or

U
. Burdigalian)

48 X I I I/B Brühl, near Colog'e,
Rhine area, liJ.Gerrr. =-n y

1 igni te ibid.

near

48

XIU/B Friesdorf near Bonn,
UJ. Germany

lignite ibid.

69 XV/B ffleiszne r , Hessen
,

W .Germany

lignite Miocene

(Burdigalian )

68 XVI/B Salzhausen, UJetterau,

UJ.Germany, sample
nr. 512

lignite PIiocene
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PLATE 2: PINUS SYLVESTRIS POLLEN GROUPS IN CONTAMINATED PLEISTOCENE SEDIMENTS


