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PLATEI

Fig. 23. Contact with the Paleozoic W of Sorribos de Alba; to the left Paleozoic, to the right
Voznuevo Formation.

Fig. 24. Contact with the Paleozoic N of La Valcueva. The Voznuevo Formation contains large
quartzitic boulders and cobbles of Paleozoic origin (A),

Fig. 25. Contact between the Barrios Formation (Ordovician) and the Voznuevo Formation N of
the village of Voznuevo, looking W.

Fig. 26. Hand specimen showing the contact between the Barrios Formation and the Voznuevo
Formation. The Voznuevo Formation consists of cross-stratified sand and gravel, immediately
overlying the contact.

Fig. 27. Remainders of consolidated Voznuevo material (A) on the unconformity surface N of
Voznuevo.

Fig. 28. Cracks in the unconformity surface filled with Voznuevo sand and gravel (arrow) N of
Voznuevo. .

Fig. 29. Contact with the overlying Vegaquemada Formation SE of Carrocera. Right hand side:
Voznuevo Formation; left hand side: Vegagquemada Formation, darker coloured due to a higher
content of iron (hydr)oxides.

Fig. 30. Very thinly laminated alternations of sand (dark colour) and clay (light colour) in
youngest detailed section of section E. Arrow indicates top.
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PLATEII

Fig. 31. Strongly burrowed and rooted black clay in Section II. Observer looking upon the plane
of stratification.

Fig. 32. Black clay veined by thin sand stringers and burrows, Section J.

Fig. 33. Fluvial fining-upward grading cycles N of Brugos de Fenar (A, B). The upper parts of the
units are marked by clay layers (CI).

Fig. 34. Well-preserved cross-stratification in consolidated sand and gravel, top of Section K.

Fig. 35. Very coarse-grained cross-stratified unit between two clayey horizons (Cl). Note abrupt
changes in grain size in a lateral direction. Bottom of Section L.






PLATE HI

Fig. 36. Very thinly bedded small-scale grading units (from fine-grained sand to clay) in Section
III (Section J). Note traceability of even the thinnest laminae. Arrow indicates stratigraphic top.

Fig. 37. Straight to slightly undulating ripple crests exposed on principal bedding plane. Top of
Section T.

Fig. 38. Undulating boundary (dashed line) between channels with slightly diverging paleo-
current directions, observer looking downstream. Exposure NE of Bofiar.

Fig. 39. Mega cross-stratified unit with backflow in the foresets (BFF) and in the bottomset layer
(BFB). »

Fig. 40. Detail of backflow in a mega foreset of Fig. 39. Note longitudinal grading in the
backflow unit (indicated by arrow).

Fig. 41. Channel with backflow structures (BFB) in bottomset layer.

Fig. 42. Erosive transition between two cross-stratified units with opposed current directions
showing large clay balls (Cl); arrows indicate current directions.

Fig. 43. Nose-like intrusion of fine-grained material (N) in mega foreset and backflow cross-
stratification (BFB) in bottomset.






PLATE IV

Fig. 44. Erosion of a cross-stratified unit (B) by a unit with opposed current direction (A). At
the transition clay balls occur (Cl). Arrows indicate current directions.

Fig. 45. Cross-stratified unit, devoid of backflow structures, passing laterally into a cross-
stratified unit with distinct backflow (BF).

Fig. 46. Distinct fining-upward grading in mega foresets of a cross-stratified unit.

Fig. 47. Cross-stratified unit with small-scale cross-stratification in the foresets which have the
same current direction. ‘Coflow in the ripple’.

Fig. 48. Detail of the right hand side of Fig. 47, showing cross-stratification in the mega foreset
(MF). Note vertical grading in the mega foreset and longitudinal grading in the ‘internal’ cross-
stratification. .

Fig. 49. Cross-stratified unit (a) underlain by finer-grained backflow unit (b) and by coarser-
grained bottomset layer (c). For explanation see text.






PLATEV
Fig. 50. Detail of units V to Y (cf. Fig. 52). (BF = Backflow).

Fig. 51. General view of the SW wall of the excavation E of Bofiar. Letters and numbers refer to
text.






PLATE VI

Fig. 52. Detail of the easternmost part of the SW wall of Fig. 51 showing units U, V, W, X, Y and
Z. In the upper part of unit U a sudden increase in coarse-grained material can be observed (A).

Fig. 53. Asymmetrically filled channel with supply direction from the E, observer looking NE.
Channel filling shows perfectly developed longitudinal grading.

Fig. 54. Mega cross-stratified units with backflow phenomena (BF) in their lower parts (detail of
unit Y in Fig. 51).

Fig. 55. Backflow (BF) between almost horizontally layered fine sand to silt layers (detail of unit
Y in Fig. 51). ‘

Fig. 56. Natural levee deposits between Palazuelo de Boiiar and La Ercina. Asymmetrical small
scale channel (A) filled with sand and organic matter (dark coloured) indicates current direction.
Fig. 57. Exposure S of La Mata de la Riba. The letters refer to the subdivision made in Fig. 15.

Fig. 58. Differentiation between quartz grains and feldspar grains by means of hemateine and
cobaltinitrite. Quartz: dark coloured and glass-like (Q); feldspars: light coloured and not trans-
lucent (F). Sample Va2. . .






PLATE VII

Fig. 59. Rolled-up vermicular aggregate of kaolinite (K) of detrital origin; grain shape is accen-
tuated by a thin iron skin. Sample 326, 100x.

Fig. 60. Muscovite flake (M), strongly compressed, crumpled and split, of detrital origin. Sample
049, 100x )

Fig. 61. Rutile skeletons (sagenite) in discoloured biotite grain (B). Sample 043, 100x.

Fig. 62. Biotite grain (B) which escaped alteration as a result of embedding in a quartz fragment
of detrital origin (Q1) and closing off by authigenic quartz (Q2). Sample 001, 40x.

Fig. 63. Quartz grain (Q) strongly corroded by solution. Sample 326, 100x.

Fig. 64. Kaolinite sheaves (K) formed as cement between detrital quartz grains. Sample 001,
100x.

Fig. 65. Kaolinite sheaf (K), strongly compressed between detrital quartz grains (Q). Sample 306,
100x.

Fig. 66. Kaolinitic cement () partly replaced by iron (hydr)oxides (I0) with formation of radial
aggregates (R) in the transition zone. Sample 032A, 25x.






PLATE VIII

Fig. 67. Stringers consisting of black organic matter showing a parallel orientation perpendicular
to the plane of stratification. Sample 070, 25x.

Fig. 68. Paleozoic sandstone showing good sorting and concavo-convex and sutured contacts
between the detrital grains. Dust-rings are common. Sample 271, 40x. .

Fig. 69. (cf. Fig. 68) Sample of Voznuevo sandstone showing poor sorting and point and straight
c;?)r(l)tcts between the detrital grains. Dust-rings are rare. Note abundance of cement. Sample 090,
Fig. 70. Radiolarite of the Vegamiin Formation. Sample 112, 40x.

Fig. 71. Radiolarite of the Voznuevo Formation. Sample 021, 40x.

Fig. 72. Strongly folded phtanite, probably of Precambrian origin. Sample 132, 40x.

Fig. 73. Strongly folded quartz phyllite, probably of Precambrian origin. Sample 093C, 25x.

Fig. 74. Cellular structure of wood fibre (fusite) in charcoal-like fragment. Sample 249, 100x.
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FOR LEGEND SEE ENCLOSURE IX
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BRUGOS DE FENAR

FOR LEGEND SEE ENCLOSURE IX

351

1 2 3 4 5 1 2 3 4 5
50 ; ‘ 100 - ]
*  Section E Section G
badly exp.
SORRIBOS DE ALBA RABANAL DE FENAR
L=5cm J
2 3 4 5 transition 1o 2"d 1 2 3 4 5
T excavation
r:nd6 col:wh to yel sand col: wh 1o It pk sandy approx. 100m to Mes. Ist ¢
=b6cm .
Sb 14 lv: clay balls | L=5cm . sandy 45 gravel .ond sand col: wh
. 45 very sharp contact 95 wea col: brn- yel
clay- silt L2 cm
col:red to pk Bl My v sand col: 1t yel to wh
sty very wea locally pkish discolourations
silt col: wh to bl -gy
Sb 13 silt col: wh B10 Musc B 25
45 1 \ vu:wea col: It brn cloy L=8cm
clay- silt =
. / L=2cm
col:red to pk R clay col: blk, sandy
L=15cm
4 d 40
40 L=5 cm 0 sand col: lilac-bm
Le 5 cm 1 clay col: dk red and wood rem.
grading from coarse L= 1.5 em bl-gy to It gy
sond to fine sand to .
silt tay col:
: Lz 6 cm poor exp. - c . ay
col: wh to yel B24 a0 il wu: sandy, wood rem.
N Al |]%a 4] cloyey d
cla ilt AD |laa aA] sity } wood rem.
L=10 cm vey si
Sb 12 |_colred to wh
351 sand col: wh 85 B 23 A 351
wea col: brn
clay col: gy with red L=2cm n exp.
y stringers B9
clay and silt in very
) thin lominations, rich
in wood rem.
L=d4cem B 22
sand col:wh '
L=4cm gravel col: wh
30 - L=4cm 80 301
_ sand col: pk
L=z 3cm B8 L=3cm "
very fine sand
Sb 1 col: It gy. red B2 ) rich in wood rem.
sand col: yel i L L=3cm
o e U S ) . - e S T e S n : th of channel: -
1 2 3 q b . silt col.ora to red ::‘C:OP of nnel
sand, coarse ] .
erosive contact _ . i 25 1
vu: exclusively cloy 25 sand col: wh to yel 75 gravel and sond
alternation of clay col: L=4cm B 20 col: wh
L=3em It gy and sand col:red weo cot: dk yel
24 very thinly layered,
62 alternations within 5 cm
clay col: red fI°Y col:lt gy . _clay col: It gy & dk red
in ;ul and Ix':: skondsinngers flamboyant o3
S < 0.1 mm thickness A =3cm
_0‘ very wea sand with thin cloy 145 Sz max. depth of channel:
L=3cem stringers . B19 SEC?IE(gN 1t 80 cm
RN cloy cokdk gy to clay colt gy o purp 1:::?3:&‘:&:31."»
o a fmlk 7] blk, occ. red silt col: wh to purp 204 70 - 20 - ! ! :
Sb 10 L=4cm
sand col: yel L=15em
1 X T clay col: blk, sandstr. <1mm 87 B18 clay col: dk gy
20- 2 11 I zd  sand col: yel vu: silty 817 146
A0 SN :::YI c:l blk, ::h Pl; Su clay col: bl - gy . .
‘ A AL e 9 : vu: silty, col: red sondstringers < Imm thick
clay col: bk sand, cons
poartly silty and sandy very sandy
poor exp. Py, Su sand col: yel
sand with dk org. rem. 147 wea col: It bm
A O ond wood rem. B 6a ] clay and cons sand
. 65 15
Hﬂ}lﬂiﬁlﬂﬂﬂ jetlike coal with sond lenses 15 temes " orasent
HRHHINIL . E sand. coarse col wh Musc
120 REER IR 7.2 wea col:It red to purp B B16 sand, cons col: red %o oro
Sol | ®a il B“ muﬁm’[ — 0 lo: cons ) 1 2 3 5 $ gradations sand —» clay
] ccarse sand mixed )
with siit col: wh to red sand coarse 148 Musc, rich in wood rem.
and clay col:bl to gn B5 son: col: purp B 29 badly exp.
sand col:wh to yel . / erosive contact L=dcm
wea col:purp to brn to red . Lz 5cm (uu)
sandy. less clay stringers
very wea thon Ybelow Y 9 rond cowh.ocally 128 . clay col: blk-brn
clay -silt col: It yel ] n - wh, ] nod 828 ? 10 4 n exp.
21 clay stringers mainly in 10 .col. red . 60
uu < 4mm thickness L=7cm
sand med. coarse
i‘_y)_N col:purp to it yel B15
clay col: It gy L=1cm A UIW"K"HI o
silt col: wh B4 B14 A O ‘uﬁ?&‘ very rich in wood rem.
sand; coarse col:purp fo conglomerate, mx. fine n exp.
dk yel sond L=9cm .
clayey inclusions Q/Qe F1 ¥
I . B3 il wu: sandy
silt with cloy stringers B2 clay col:wh to It gy & red ) I_-ll_. -
silty 14 < 1mm thick, often 5 ) 55 B 13 clay col: It purp 105 1 5 )
L=3cm iron coated sand - silt col:It gy '{“’“ : B 27 gravel cons col: yel to purp sond col: wh with clay -
" L= 2em : silt col: It purp clay col: purp to gy stringers
usc w: clay lenses oiclay mabbles waa vu: sand, fine ], cloy cot: dk gy with
clay lenses < 2mm thick c:;i-:yh)-lr:d B 26 Q4 i sand lenses
clayey.col:pk fo red, Musc very coarse sand L=2mm . sand-silt col: It gy poor exp. silt col: brk red to wh gy (4} \ | l clay col: blk -1t gy
o3 clay stringers < 2mm thick B1 wea col:brn to brn-red B12 sond col: ye! i
. |m I: dk lay lenses col: It 271 F shales col: blk w: silt col: pk -red
vu: cloyey col: clay lenses col: ; e ol
. vey o Y 4 126 PAL :’:'oc:?‘};h:z: cobrk red clay col: wh-gy to brk red grod. sand -+ silt col: wh
40 m to Paleozoic | 0 L=15cm 0 125 to purp Lso L]OO 0




Rob. K. JONKER.

Section H
SOLANA DE

FENAR

5

S$16

45

S5

407 514

S13
§12

3Bsn

S10

307s¢9

251
$8

$7

$6

20
§ 5

S4

$3

154

10 -

S 2

S1

0l 149

sandy cokit purp to yel

very wea,col: purp and yel

sand col: wh
wea col: brn - yel

clay ond sandy silt
poor exposure

silt containing coarse
sand particles

L=5cm
sand
vu: col: wh

lu:col:brk red to pk

L= 2mm

very wea Q lenses
col:It gy, purp and gn

vu: silt col: brk red

col: wh,wea col: yel
Lt=5ecm

vu: clayey

col: wh, wea col:1t purp
L=lem

col:wh

wea col: yel
L=25cem '

vu: clay

wea col: yel - brn
vu: coarse sand

Musc
vu: cons

L=6-7cm
Q/Qe H1

L=11em
sand & gravel

col:wh
wea col: It purp to It yel

L=%cm

clay col: wh-gy

weacol: It gn to It purp
with dk red mottles
L=4cm

clay L=10 ¢m col: purp fo gn

L= 10 cm
L= 5 em

L= 10 ecm
=1 cm

clay col: It gy, vu: wea
col: yel

clay col: brn and purp
clayey inclusions (uu)
col: purp

clay col: It purp
L=2 mm

L-.Z cm

sandy and silty clay
col:It gy to It yel

vu: sandy

clay balls col: purp, gy

vu: clayey inclusions
col: It gy

vu: clay col: purp

lu: sondy

blocks of Paleozoic
sandstone floating

in Cretaceous "matrix”
sand col: yellowish

silt col: wh

clay col: It purp

Paleozoic sst in loyers

of Im thickness

FOR LEGEND SEE ENCLOSURE IX

5

851

80

70

65 1

60 1

551

$24

§23
$22

S21

$20

754 -

S19

S18

$17

50

cloycol: It gy (dry)

ond dk brn to blk {wet)
very rich in Musc

sand lenses frequent
wea col:-It brn

> sand, cons col: purp

sand col:red - purp
with clay stringers
col:gn-bl

Sw

75

N\

L=lecm

Musc {almost pure)
sond with clay lenses and

Section 1

NAREDO DE FENAR

5

stringers sand col: brk -
red {coarse} and It ora fo
It yel (fine)

L=7ecm Q/Qe Hy

vu: clay col: It bl-gn
clay ol: purp to pk

silt col: brk red

with coarse fragments

sand col: yel- pk
L=2cm

clay col:it bi-gn to gy
with red mottles

sand col: red -ora

clay col: red
silt col: ora -brn

sand col: yel & wh
L=0.5cm

vu: clay col: red

clay col: It gy

lu: sondy with purp and
ora coloured mottles

poor exp.

cloy col:red, vu: gy-wh

clay balls

L= 6cm

251

N 10

—— e e —— G eI
. [ P 8202,
RS

N8
N7

15

zz
o
N

-

N4

10 1
N3

N 2

N1

L=14cm Q/Qe I

l=5cm

L=5cm

L=7 ecm

L=5cm

L=55cm
L=5 cm, coaly fragm.
silt col: It gy, Musc sandy

brn-red to It yel
coloured mottles

Clay or silt
poor exp.

sand - silt
col:lt gy

L=lem

sandy inclusions
col: brn-yel

silty clay col: bl- purp
to gy

silt col: wh with

purp discolourations

silt col: purp - wh,
locally sandy

vuicol:dk purp

blocks of Paleozoic
sandstone L= 50 cm in
clay - silt "matrix”

Paleozoic sst in layers

of 30 em thickness

Section J

CAMPOHERMOSO

5

50

45

c8

35

c7
301

clayey sift

254
Cé6

(O]

204

C4

15

10 c3

C2

c

cons L=1cm

cons L=2cm

sand col: wh wea col: yel to
red, Musc

clay col: dk brn (wet)
It gy (dry)

in alteration with sand

lenses and stringers,

very thinly loyered

clay col: dk gy to dk bm

coal + plant remains

Musc

n exp.

uu: 2 layers, each 5 em
thick with plant remains

Musc

clay col:it gy with thin
sand stringers

ANARANNNNNNNNNNNNNNRNSSSS

n exp.

L= 2c¢m
sand, coarse

n exp.

L=4cm

silt col: wh
cloy col:gy

L=4 cm

mainly silt, col:
predominantly gy

sand col: multicoloured
channels with L=2cm
lu: Musc, silt lenses

Musc

gravel and sond,

L=5cm

identical to first

S5m of this section
Q/Qe I

silty
clay col: VV: 9Y
lu: brk red to purp

Lu 4cm
clay col: it gy

wea col: purp
silt col: wh
gravel and sand col: wh

L=5¢cm

brn and wh discolourations
due to weathering // S

approx.70m to Poleozoicl

,

100

95 -

c23

90J.

Cc22

85-

80+
c21

€20
754

cie

70

C18
cwz
654

60

Ci

55

|50 c13

day coluu:lt gy

clay col: red

w: fine sond-silt

L= 4cm
channels filled with

doy balls

te5cm -

Le3.5cm
cloy col: uu: gn-gy

clay col: red

gravel & sond col: wh

vu:cokgn- gy

cloy lu:cokred

sit with coarse sand

channels mox. 70 cm
deep. filled with
grovel, grading into
silt or clay

Le bcm

day L=30cm

Lse 4cm

ly: silt with coarse sand

sond col: yel- wh,
wea col: purp

cloy col: red
st col: wh
bodly exp.

poof exposure,
portly excavated

fv: plont remains very
frequent

dlternation of coaly
cloy-silt stringers

< cm thick ond cons
sand -silt stringers
<1 em thick

day L=5em

?

Z
/

/]

’ SEE SECTION II

AAAMANANIRANNANAANNA NN NNNNNN AN RN N AANNNY

[_;oo

1 2 5
tz=S5em Q/Qe J2
C26 cons, Lz 3 cm
gravel ond sand col: wh
wu: silt col: wh
110 4 Musc
Cc25
105 - .
: ly: chonnels with
pebbles and clay balls
C24 cay w:clol:gn-bl

lu: silty

Leidse Geologische Mededelingen, deel 48. ENCLOSURE IV
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FOR LEGEND SEE ENCLOSURE IX

Section K Section M
GRANDOSO 1I LLAMA DE COLLE
1 2 3 4 5 1 2 3 5
;‘;}\_N ‘\Q& 3 L=10cm Q/Qe K3 15 m to Mes. Ist T
ASR oY cons
w % e .
Pezn PRRERRX | d H gravel and sand
75_‘5 k\&i\\\ gravel + sand, very coarse A SeChOn L 45 ou: eross - bedding
401 PRF IRy oo e
—_— S YaNOL, SYae, Vo ¥ zdcm
0 P ATRASY L= 7cm cons GRANDOSO I[ 7?_4‘-5 .
G115 PWNW \\Q\&W L= 4 cm cons
Mz R 1 2 3 4 5
clay col: gn-gy ~——
wea col: It purp to yel P .
silty clay col: wh : silt col: ora - red
% gravel and sond, cons
G4 40
clay col It
35 35 Y ay
n exp.
. sand probable
n exp.
gravel and sand 3 gradations -~ gravel —»
col:uu: yel sw-whe sand lu: cloy balls
lu: brk red to pk AR AX Lz4cm
L=5em Less
=J.52cm
30- 30 337 SR
7 R
AT
n exp. z9 L=2 mm
vu: clay col: purp to gy CT S
poor exp. Iu: sand (fine)ool: wh with
. 304 clay stringers col: gy
4 . clay col: purp
25 L=9 cm 25 . .
=X
L=6 cm Col 7 silt col: pk 2
n exp.
L=10em Q/Qe K2 sand col: wh 254 presumably coarse
’ sand
G113 Le 5 cm .
. clay col: purp to gy
d, lateral:
20 1ane, coorse . 20 w 20 z8 0 clay col: dk gy with
conglomerate with gravel 0 77 plant remains
(fine} and sand (coorse) te 13
= cm A
L=12 cm imbrication very obvious gravel and sand
ool dk gy yel
clay col: purp to gy 7‘1”1_ cons
silty NW L=15em ' Lz 2¢m
' ? L L=12 em -] lu: clay pebbles
G12 l;:l:ylscoinl‘t gn fo It' ay vu: clayey
15 15 A L=10 cm 154 sand col: dk yel
clay col: It gy 88 L=20 em
silt col:yel to pk lu: clay pebbles
Gn W) clay col:
L=10 em Sw-w[S L . 9I cn‘l throughout the '
P whole iayer silt col: ora
lu: cloy balls
T vu: cloy , . 26 ‘
L=10 em ;Vi/‘-w L=9 cm .
10 clay col: It gn to gy-gn 101 lu: clay balls 10 1 sand, fining-upwords
. wea col: purp 1 . Musc
G10 silt col: wh to It purp ) tnh 5cm
. =
sand col: wh, Musc A va \ : so‘nd. very wea
i)SW _‘: Dor L=10 em ool: multicoloured
conglomerate Lz 16 cm 043 cons Lz5cm
poor exp.
gravel and sand, coarse i n exp.
cross - bedding ilt col: wh
5 -1 s = 100 .
G9 L=16 cv‘nm S . i 3 mainly sond
. :ad" Col 16 silt col: lilac to wh .
lu: finer grained: 0 ond sand cof: yel . sSE L=1cem
3= 40 cm wea col: red- brn L
L=13em Q/Qe K1 ’ NW sand, fining—-upwards
vu: clay col: pk ;;' ook wh
silt col: wh A
sang, coarse col: wh ::I’ ': ';;" with sand ? _SZV
0 0 Col15 [{ 1 wea collilac to dk purp 0

35

30

m——F o e~

25

20-

15 4

5

Section N
COLLE

5

Col

Col 10

Col 9

Col 8

Col 7

908
AU On

Col 3

Col 2

SN

098702 go 220
Sszsgeseee
Rzt
MTogaste

lo048 510
:*‘

gravel and sand,
col:yel to purp

Q/Qe N3

cloy L=7¢cm

wea col: purp

gravel {fine)col: wh
Musc

L=5cm
sand col: yel to pk to wh

L=6cm
channels filled with
silt - clay, clay lenses

gravel and sand, coarse
wea col from lu to wu:
yel, pk, yel, wh, pk, yel
and wh

locally silty

L=1 em

vu: 30 cm silt-clay
with coarse soand
fragments col: lilac

clay col: purp-It gy

conglomerate, almost
without matrix
imbrication present

Q/Qe N2

L=10 em

gravel and sand with
conc, of pebbles

s= 30-40 ¢m
L= 10 cm

clay col: olive gn to It gn

silt col: purp

sand col: yel

L=5cm
lv: cloy pebbles
clay cot: It yel to It purp

sand col: wh-yel

X § wea col: dk brn

vu: L=11cm

Musc

sand with conc. of
pebbles of 20 cm thickness
sz 15 ecm

.LI n cm

clay-siltcol: 1t gy to
bl- gy wea col: yel to red
Musc

silt col: purp to wh

Q/Qe N1 |

i
Section O |
|
YUGUEROS |
|
1 2 ! 5
60
l=2cm
ol:it gy
|
fine sand, locally
tlayey
554 161 |
L'= 0.5 cm
|
50- |
strongly wea
45 N
40 - v L
l= 2cm
I .
35
am L t=3cm
30
wea ook purp to yel
.
25
L=8 ecm
20
159
160
15 Le 6 em
15m to
Paleozoic
(o]

1 2 4 5
b g st {Mes)
125 4
120
1S
~”0 . % X n exp.
105 A
100
95
901 170 col:lt gy
"] wea col: dk purp
Musc
169
854
168 armoured mud balls, Py
167 clay, silty ool: dk gy
80
n exp.
L=2cm
very thinly layered clay,
: ool:it gy and sand, very
75 fine,col: wh  Musc
cloy balls col:tt gy
: clay L= 10cm
166 org. remains in stringers
Le=lcm
clay L=5 cm col: blk
clay col: blk
cons
70 clay stringers
coltdk gy to it gy
165
clay balls col: blk
LS. e=.] clay L=1¥W0em
[ 'j.’[»jf J; 1| clay cok: bik
7 | ,’i‘; Il tocally fine-med. fine
164 :1 il Lg. sond, stems Py
163 M } it silty-sandy nodules
65 [H, L) oottt brn
i3 [ {H
162 o f,l HT org. remains in layers <2cm
! wea col: yel to 1t brn, Su
collt gy
L,.60
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Section P Section Q | - Section R Section S ‘
FOR LEGEND SEE ENCLOSURE IX _ - ~ ~
CISTIERNA LAS HERAS SANTIBANEZ DE LA PENA BETWEEN AVINANTE AND VILLAVERDE
_ 5
1 2 3 4 5 1 2 3 4 5 1 2 5 — ;o 2 3 4 S
. _ _ . 50 180 m to Ist (Mes
61 Ist (Mes), very sandy 50 *_-‘ :
227 col: It gy to wh, Musc Le3em
Musc s=40 cm L=8cm Q/Qe S2
L=1em cs=6cm
L=45cm 253 L=7 cm
. L=7cm 269
45 - 45 - 45 1 45 1
L=6.5em, cloy L=15cm
lu: col: dk gy Le6cm Q/Qe St
) L/ :I';I lenﬁculcrhs:ng :
226 odies max. th 4,5 cm . W RN
L=3cm (N.AB) 225 IF_');- g:-  trunks 40 E of Secti - N SRR L= 5cm
coaly m O ection R . 6mW Of Section R RS
col: gn- gy W w& o] sz 17em
224 4 grad., L=6cm - \\Qt\“\\\ik = |
40 - n exp. {clay) 40 _ 40 4 248 o.. == ~>:| Musc, coal stringers 40 -
i L=3cm clayl=12cm - : L= 8cm = e T T --r-
185 col: gn- gy 223 vu: col: It gy WSW R y L=5cm 5”ing'er;
lu; col: dk gn-gy 7 R S ‘5_=40€m‘5=6 Sem nexp L=4cm
— PLl=dcm ) N
L=2cm 25 | p» : ~.t:|:s;::‘-gy col: dk gy
222 | sandy, Py, Su 249 L) clay-silt with 1 2 3 4 5
1T sand lenses, in 7
iy Pk I~ 7
wea col: It purp ] Musc & s'e'ms..‘ ' { Le7em 257 L=9cm
2ol sighy [ (2o
35 L=15em 35 1 folded § L=7cm, clay L=12¢m 85 ‘ 35 1 very wee
col: red wea col: yel-brn to pk .
. L=Tcm s=12cm
n exp A O L=2cm n exp.
= Musc . isolated sand | 30x5
3:;’7 "": cm max.,Su,Py Stems,
252 ey san leaves and other organic
: L i 1 e ey e
n exp. \red to p;”p L=3cm ENE Lelcm
k 7 R A | only,L=6cm
g s=25¢cm K A grave
L=5cm (N.AB.) ;_‘Z w 4250 ) 7!’,_ ’-s‘-wAO ﬁ_“““ \‘:‘L\t‘q s= 20 cm
30 1 30 - ESSerd L=8cm, all pebbles L= 6 cmm 80 1 dd |FIRBITH L=12 em 30 y
SIS  broken Q/Qe Q1 120
Z sz cm
33 256 £ org- mat., Su
w
2. l=7cm 14 L2 l‘?i"_______l
Ltz8cem (NAB) s=60-70 cm r- ] ~— -\“& R I s
cs= 8 cm . g(‘;’;'.‘s\’.\&&.“'.’.‘g Le2.5cm
= -~ . w ) DAL =
184 L=2cm L . - ’ 7L 7 X\Q\\\S\?‘\&&\\\j : "20 o
, EETEHEARNS L3 cm
: silty clay & cloyey ' 244 Muse ? ’ A Musc
25 - L=6cm {N.A.B.) 25 silt 25 1 75 1 ) . 25 268 Musc
: cok gn-gy
H I: pk, p n exp. col: gn-gy
wea col: pk, purp 267 wea cob purp
183 | a P
3 ";‘ T cons.
182 So. | i * Ll=45cm 255
4 crushed i badly exposed
20 ) 20 - --i-k- Section Q cont. 20 1 70 1 L: 6cm. clay pebbies contain 207
Lo 254 org-mat. Trunks, filled with
] 221 o4 e
20 Co [ L:z 4cm .
Tsw L=7cm (N.AB.) §l9 P 1 2 3 4 5 $:70cm col It gy
T = 21 N0m to kst 4 &s¢10 em
L=7cm (N.AB.) -é $:25 cm
- i 5 cm
- _ -:_ Lz4em mainly silt, cons.
L=6cm Q/Qe P2 S N A A .
(N.AB) :
Trunks, max 40 x 30 x 30 ¢cm 5= 60 cm cons., small foults filled
181 A strongly pyritized n exp. L:2-3cm 266 with clay
clay col: blk, Su, Py
Completely crushed 218 :‘i,gd*;'lyec;ns- L=5cm Q/Qe Q2 tsb6cm
= . y exp.
104 L=5cm Q/Qe P1 10427 . 60 - 10 A > 60 - Ls 6cm 10 -
L=5ecm, Musc —
L=8cm - '_-;. N
i col: It gn-gy. sandy
portly n exp.
n exp.
. Musc
col: It gy - : sond, cot: b - gy with " oxe
26 L=6cm 243 a0 J trunks and stems
54 180 5 ﬂ 55 1 clay L=12cm S 7 I M=2em 55 7 3
. sand, locolly cons.
ok oy silty, slightly cons. 242 col: yel3 ol red
~ealr I: in wu:3dm col:
wea col: brn -~ purp col: wh cok wh %jb R o5 (w;m::ph 241) L=7cm
wea col: pk 238 clayey shales, wea
n exp.
239 PAL shales col: dk gy
. LeSecm Quartzite conglomerote
PAL Ist. : Poleozoic within 4 m, 9 DONED] L=12¢m
o strongly folded 0 contact not exposed 1 Eg L=9cm 0 . lég 0 R LTLI]  contact with Pal. n exp.
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Section T
FOR LEGEND SEE ENCLOSURE IX
CERVERA DE PISUERGA
1 2 4 5 1 2 3 5 1 2 3 5 1 2 3 5
: SwW
110 - »] L=3cm i
1 n exp. 10 160 1 210
50 4 2 n exp.
SSW-S
- L=8cm *
) . Lz=3cem ) :
very fine grained sand L= 2 cm. Musc
L=8cm
45 A
SSW-$ n exp
105 1 - L=55cm i ) col: gn- gy ;
backflow zone 155 205 1 wea col: red to purp 1 2 3 4 ‘ 5
?SW s= 120 cm AT
n exp. - es=5-6cm = o o |
= :L:_r sandy Ist {Mes)
Lo S
col: yel- wh
S, SW. L=8cm wea col:red to purp
40 fif 4 L mean valve = 3cm i
$=20-30 cm
100 150 -
strongly wea 2001 2501
sandy L=5cm
L meon volue= 3 cm
col: gn-gy wea col: red
n exp Musc
35 n exp.
95 145
195 1 245
SE L=2cm
1
fg L=4cm
30 J n exp. f\ivl-
n exp. 15_,E_ L=4cm n exp.
R ’5_‘Vt’- clay L= 4 cm
90 oE L=9 - SW. L=2cm
J L=1 :: 140 ? st s=110 cm 190 240
L=8cm cs=15 cm
Q/Qe T2
-
[ 308 col: gn-g‘yit_o“—;i;:e an K - T S H * - e
25 ] 307 J lateral: col: dk gy 75_
J SE
85 135 - L] 185- 7 235
|
: e
n exp. &0
n exp. sswW s=50-100 cm
: -
tectonically disturbed ! 312
20 1 { small faults) EL‘IE :
weq col: pk amn
80 - 130 180 - 5w 230+
Lx55cm
s= 50 em n exp.
ENE ' 310
15 F 1 HIATUS IN
! EXPOSURE
75“ L:3.5 cm ]25__ ’ ]75-‘ OF 225_
305 i U:x';':S:VN il so;\d"y clay .
t A col: to brn-gy,
n exp. n exp. 35 1a ; -~ A roofs, sgl);ms leaves
Lelcm AN Muse
! sondy shales
A
. e | ok It gy
10 - L=13 em L8 cm in set bottoms S-SE stems, leaves efc.
T< L mean value= 2.5 cm e ool It gy to it gn
L= 5 em - Pse
] 120 1 J
L=12 em 170 Lz=b6cm 220 - lv: wea col: purp
SE L=2-3cm strongly wea
col: gn—-gy = L=13em wu: wea
=7 cm SE Le8 cm
306 | s
Q/Qe T 65 ,SE L=2 em
] L=14cm 15£
: *Llz12cm
Lz15em Lz2em N SE sz 25-40 cm
Musc, clay: col: dk gy 604 ns ’§£ L=1em 165 - 215 7= % cs=8cm
. eot gn-g
?:cxzrgl:“ conglomerate ;Séw <= lu: ,ondyy sz . Musc, wea
L meon value=6cm n exp. 8. Lr‘ c':n 8 ¢ 313 ’_wl_ T
bottom erosive cay ceoem
A L: 2.5' cm . .
3 organic remains in u
PAL | turbidites 55+ neP S { L-25cm ¥ w L=2cm
0 L. L, L, S e -, &
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BRUGOS DE FENAR

3

o] 7
98 | 80
SE-SW %{{W"’/ﬁ{%
o7 55| 2 »’l”’%ﬁﬁ%’%
~ i
96 | 12 [« Ittty
%\\\\\\\\\\\\§K
RN
AGAIITF
N\ N
95 {200 e X\g\\\\\\\i\\“
e NN
1\\;\\\&\:\\5%
; A\
A
%\\\\\\&\\
94 | 100
93 | 55
92| 25
T8
90| 13
89 | 20
88| 10
87 | 100
. T
—q
82] 60
81 [ 120
80] 16 | = »wW
)7& 'fhn & e N e
77 10 = Sswiininaaaaany
(76 1 & == SWI SOOI
31 = AW
74 | 16 [+ s AN
B 7 12WS NNNSR
72
71
70
59
48
67
66
&5
64
63
62
61
60
59 [ 170 /
58 | 10
57| 25
6| 2
55| 25
54 | 155
53| 50
37 X .
AN
RN
50| 64 - W AR
|a0-3—2
48] 35
47 37
46 65
45 [
44| 10 A R
3]s \\q\\\\\«\é
SW N QAN
42| 30 w\\\\\\
§ R
aluf=w \k\\\\\\\\\\\\
39 ] no
38| 34
37| wo
36| 230
KRl \Y
35| 30 :sw \\ﬁ&
AN
3417 T’ e
3] 9 \\\\\\\\\ NN
% \\\ AN N N
| 0] 9 Al -
(29 ¢ AR N
2810 N
7 AN AN
21 ¢ N
23N Nl
22| 8 Nl
6‘5 \\ AN
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3 AN
N Y NN ANN
16 113 | = sW RGN
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14| 23 | 2% RS
13 [ 25W Adiiianin
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1
8 |55
7|15
6 | w00
5| as
alu | wks
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clay col: It pk-purp, Musc

silt and very fine- grained
sand col: wh-pk
structureless

Musc

med. to fine sand

s=5-6 cm

grad.: fine gravel to med. sand

gravel, med. coarse to
sand, med. coarse

L=0.5cm
fine fraction: s=7cm

coarse fraction:s= 16 cm

directions from NW prevailing

grod.: gravel to very coarse sand

La4cm
lu: clay bolls L=6cm
structureless

grad. gravel fo coarse
sand L= 2.5 cm

lu: clay balls L= 4.5 cm

grad. gravel to med. sand
L=lcm
gravel to sond, very fine

gravel to sand, fine
sand, coarse to fine

gravel L=3 ¢m
gravel to sand, coarse

lu: exclusively gravel, erosive
L= 2em

silt, col: red
sond, eoorse ‘o fine e e

grad., gravel to sand, coarse

lu:L=3 ecm
vu: cross-bedding

grad. of: silt, col:
org red- It gy to clay,

It gy- purp
clay with yel discolourations

.

sit and sand, # lomination
silt to clay, col: gy-gn

sand med. to fine

sand, coarse, pk discolourations
sand, coarse to fine

grad. from sand, fine to silt

clay not developed here

gravel to coarse sand

L= 1cm silty clay in vu

vu: med. sand

sand, coarse L= 1.5 cm

sand, coarse to fine, wea col: purp

col: purp to yel

mainly coarse sand, L= 1cm
col: purp to yel

gravel L= 1em to coarse sand

L=1cm uvu: fine sond

poor exposure

identical to units 58, 57,
56 and 55

grad., gravel to coarse sand

lu: clay balls

lu: clay balls

L=2cm, clay Le 5em

clay, very rich in Musc
vu: finer, col: It- gy

col: purp

gravel to coarse sand

col: purp to wh
vu: sharp contact

ls 2cm

L=2cm
lu: pebble stringer

col: purp to wh grod. of
gravel to coarse

sand

L= 2 em

L=15cm
Lalcem

gravel and sond
col: purp
structures vague

silty uu Y

\ grad. of gravel
L= 2cm to med. sond

gravel to sand L= 3.5 em
col: It yel to dk yel

poor exposure

sand with some gravel
col: wh to lilac

grad. gravel to coarse sand
col: yel, wea col: yel to lilac

pebble stringers L= 3 em #SS

clay, locally silty
col: It lilac to dk purp

wea col: dk yel

paleocurrent direction
always from SW
grading in the sets:

coarse sand to silt

grad.:med. sand to silt

grad..coarse sand to very fine sand

grad.:med. sand fo fine sand
grad.: coarse sand to fine sand
grad. coarse sand to fine sand

mainly coarse sand L=0.5 cm
silty clay col: red

grad..gravel to coarse sand
col: pk

pebbles in gravel "matrix” L= 4 cm

gravel and sand

pebble stringers up to 15 cm thick

L= 6cm, "loose” imbrication

gravel to coarse sand
col: pk

gravel to sand cok: yel L=1.5 cm
pebble stringers, L= 5 ¢cm

col: yel, Lu 2 cm

gravel to coarse sand
col: purp, L= 3 cm

gravel L= 5.5 ¢cm, col: wh
vu: grad. gravel to sand,
cross - stratification

"loose imbrication”

Section II
RIO TORIO

scale ~1:72

1 2 3 4

60 | 100
59 | 300
5818
X7 110 |4
56| 55
V4
55| 70
sa| 50|
53| 70
52|20 (N
51116 1=
50| 40 T [
@9
| 471 20 f J
JJE] J
47| 30
0 | ey
SEARA
V4
46| 20
45| 60 ol
=
SSSW |
— B
43| 60 '
42 [20 [
174
4|50 | LB,
40 | 20 T
P10 1 LI

R ALTIEEI
i
(1N - R

38100 2 | ¢kpinmiung
ARFEIEERA R AR
FITHERTLR L
RN IR

- D @

37 | 400

. .*

I

I

36| 45

—3—f—4

34 | 180

B,

73] %s

30| 8 n

lni;{ilig Y

29 | 55 A iy
LIt ngen iy

1 ERRAN

26 1230

25

24

23 | 36

22| 100

20| 100

174

16

15

14

13 | 500

n
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BAR

7102

—4-2
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grad.: coarse sand to fine sand

gravel L= 1.5 ¢cm
wood stringers // SS

clay col: btk and chopped plants, Su
clay col: It gy

grad.. med sand to fine sand

grad.: coarse sand, col: wh to silt,
col: It gy to clay, col: blk

grad.: med. sand to silt with
wood remains to clay, col: blk, Musc

see 54, vu: silt

silt to fine sand, clayey
lu: clay balls
vu. cloyey

clay, col: It gy to blk with
lenses of fine grained sand,
col: wh, as bottom of a cycle

5 cycles present

uy: rooting by vegetation

silt, col: wh to gy, Musc

sand, med. to fine, col: red-
brn to wh, rich in wood #S§’
locally clayey

see 45, jet-like wood remains,
Su

sandy clay, col : It gy

grad.:fine sand to silt to clay
cloy with sand stringers

clay, col: blk and sand (silty),
thinly lominated (< 1 mm)
in equal proportions

wu: rounded clay lumps

sand, fine, col: wh

lu: traceable clay stringers,
rich in wood remains
max. thickness 2 cm

sand, coarse L= 3 cm )
branches and trunks, lu: clay balls
pure org. remains

grad.: sand. coarse to sand, fine

sand, fine with clay stringers
silt and clay, very thinly lom.

sand, fine with clay ond
wood stringers

chopped plant remains

lu: very rich in wood remains,
Su, Pyr

grad.: sand, coarse to sand, fine

vu: felt - like, chopped plant
remains and jet- like wood

lu: cons. by iron oxides,L= 2 cm
very rich in wood, strongly pyritized

clay, col: bik

grad.:med. sand to silt
lu: large trunks

see 24,silt absent

grad.isand to silt

lu: trunks, rich in Pye,// S$
silt ond clay, col: dk gy

grad.:gravel to coarse sand
L= 2cm
lu: rich in wood

sifty clay
sand, fine

clay, col: bik, silty with
sand lenses, max. thickness
0.5 cm

uu: mainly clay

silty clay, col: blk
clay, col: blk with sand lenses

see 16

poorly exp.

probably mainly clay, col: blk

grad.: sand, fine to silt

clay, col: dk gy
grad.:sand to silt
felt- like plant remains, Musc

grad.:sand, med. to fine
col: yel, Musc
felt- like plant remains, Muse

clay, col: blk

sand, fine very rich in Musc
wood remains scarce

grad.: sand, med. to fine
wu: chopped plants

grad.: sand, coarse to silt, col: gy. to clay,
col: blk rich in wood remains

Section M
CAMPOHERMOSO

scale ~1:36

L.

bottom: gravel stringers of max.
15 cm thick !

!

L=35 ¢em i

i
flattened clay bolls and
clay lenses ’

vu: silty
clay not deposited in top
gravel, L= 2 cm

long. and vert. groding
in co-sets, Lal cm

L=1cm

Lt cm

bottom: 15 cm consolidated

clay~silt col: It gy. sand stringers
max. 3mm thick

i
clay col: blk, locelly sandy

poor exposure i
!
i

sand with peat stringers < Imm
T felt-like browncoal

i
t
i
i
|
l
i
,

see Fig. 36 (Piate I)

clay col: It gy- dk gy with
few wood remains

Musc, Pyr nodvules, Su

sand (fino-very‘fine grained)

in stringers max. 3mm thick
but mainly in lerses

sand with je'—li‘e lenses
very thin bedded jet-like coal

vu and lu cons.

e LN clay, coll: It gy

jet-like coal

sand, coarse with mony coaly
wood remains
jet-like coal

gravel (fine) to ond (coarse),
plant remains abundant

peat-like plant remains

channel, max. 13 tm deep, filled
with gravel

cool stringers
appr. 1 mm thicl

mainly gravel, vu fine

clay balls L= 4cm parallel to
stratification plase, sometimes
developed as " amoured mud balls™
and "armoured ¥ood balls”

gravel, cons. L= 1cm
wea col: It purp-brn

N
clay col: blk- dk 'gy sometimes
shaly oppecranj (col: It gy)

a

sondlenses of nax. 3 em
thickness (col: It prn)

uu: plont remainy & wood fragments

n exp.

clay, col: dk gy-blk with sand
lenses max. 3 mp thick

silt, col: It purp With sand lenses

cons., Musc

sond, coarse with discoloured
stringers of mai. 0.5 cm thickness

clay, silty clay, ®l:1t gy
with sand lensey, col: red - ben,
max. | mm thick

clay, col: purp with coal fragm.
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sand with erosive contact in lu,
wood remains
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unit number
thickness in cm

lithology
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sed. structures, sample numbers

additional observations & remarks

FOR LEGEND SEE ENCLOSURE IX

see Al

gravel to fine sand

grading of gravel to fine gravel
Lz3 cm

see Y

gravel to med. sand, L= 3 ¢m
cs= 8 cm
backflow present

gravel to med. sond, La 3 em
backflow present

L= 5 c¢m, closely packed
gravel pockets in V

rovel to coarse sand
u: pebbles L= 8 cm

cross - bedded sets sx 15 cm
mainly med., sand
small wood fragments // foresets

coarse sand to med. sand with
pebbles L= 3 cm

gravel to coarse sand
L=1.7cm

vertical grading well developed
csz min. 4 cm

coarse sond to med. sand
cs= min. 4 cm

clay L= 7 cm, imbrication

broken clay chips

col: gn-gy to It gy
broken clay chips
gravel and coarse sand

angular, armoured clay fragments

gravel to med. coarse sand
with ormoured mud balls

L=1cem

L=2cm

L=2cm
vu: silt, col: t gy

Lz1em
grading: gravel to clay

reversed grading of coarse sond
to gravel

vuils 2cm

poor exposure

clay to silt col: it bl- gy

grading: gravel to fine sand L=1.3 em
clay to silt col It bl-gy
grading fo coarse sand

L=0.5 ¢cm

L= 5 cm

grading to coarse sand,
structureless

L=Scm

grading: grave! to med. sand
L=1cm

“lu: vague cross - stratification

gravel o med. sand
3=15-40 cm cs= S5cm
L=1cem

lu: gravel to fine sand

gravel L= 1-2 em

med. sand to fine sand,no gravel
sz 20-50 cm

gravel to med.sand L= 2.5 cm
35 30-40 cm ¢s=10 cm

fu: well developed backflow
erosive contact with unit F

med. sand to fine sand
very rich in Musc
L= 0.5 cm

sz 20 cm cs= 15cm

plant remains

fine gravel to med. sand

L medion=s 2 mm

gravel with iron oxide discol.
wood remains: trunks and branches

Musc
backflow common

s= 40 cm cs=7 cm

gravel to med. sand L= 2.5 cm
orientation of longest axes,
no imbrication

gravel to med. sand, La 1.2 em
s 35 cm =25 cm

med. gravel to med. sand

L= 1.2 cm

coarser fractions concentrated
in channels

coarse sond to very fine sand
L= 0.5 cm

weathering of finer material
s= 100 cm

csm 4 cm
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SN —> 00 al

ol

s
- Q/Qe
col

wea col

LEGEND TO SECTIONS A TO T ( Scale 1: 143)
~ AND SECTIONS I TO I . o

1
!

L4l S

brown, dark grey dnd_ black
coloured humic clays

L » |

all other clays

silt

fine to coarse sand .

granules and -pebbles, <2 ecm @

pebbles, 2 - 6 em o ”

" closely packed conglomerate -

plant remains

- wood remains

cross - stratification
(with current direction )

imbrication. .
(with current direction )

 channel

(with current direction )

“orientation of longest dxe_s-
g;ading ’ |

burrows

roéts

fault

longest axis

thickness of set of cross- strafd‘ '

thickness of cross- stratum

quartz / quarf_zife / lydite ratio

~ colour of fresh Sediri\enf," .

colour of Weofhered'éédiménf. h

sample numbers etc.

height in section in m "

sedimentary structures. etc.
lithology o S
additional observations and remarks

pebbles etc., > 6"cm )
cross - stratification

wood remains

clay balls

not exposed

w - upper - unit . N —
lu lower unit '
grad grading

cons consolidated

th - thick

dk dark

It light

bl blue

blk black

brk red brick red

brn - brown -
gn green ‘

gy grey

ora - orange

pk pink

purp purple

wh white

yel “yellow

org rem organic remains
wood rem  wood remains

Q _quartz
- Musc ‘muscovite

Py  pyrite

Su - sulphur

N. A. B. nearly all broken
Mes. Ist - Mesozoic limestone
exp. exposure [ exposed
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