
 

 

Tectonic Controls on Eocene Deltaic Architecture, 

Jaca Basin, Spanish Pyrenees 

 

Volume 2 

 
Jamie Moss, MESci 

 

2005 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thesis submitted for the degree of Doctor of Philosophy 

 

Department of Earth Sciences 

Durham University 

 

Total materials: 1 printed volume and 1 CD 

 



 

Tectonic Controls on Eocene Deltaic Architecture, Jaca Basin, Spanish Pyrenees (Vol. 2) 
Jamie Moss 

ii

Contents 
 

Each Appendix begins with a full breakdown of its particular contents. 

 

Appendix I: Key for Logs 1 

 

Appendix II: Summary Logs 5 

 

Appendix III: Graphic Logs 45 



 

Tectonic Controls on Eocene Deltaic Architecture, Jaca Basin, Spanish Pyrenees (Vol. 2) 
Jamie Moss 

 

Appendix I: 

Key for Logs



 

Tectonic Controls on Eocene Deltaic Architecture, Jaca Basin, Spanish Pyrenees (Vol. 2) 
Jamie Moss 

2

Appendix I: Key for Logs 
 

This key describes the meanings of all the colours, patterned fills and symbols 

used on the summary logs (Appendix II) and the graphic logs (Appendix III). Two 

different coloured fills were used for each lithofacies. Those with a lithology pattern 

were used on the larger-scale graphic logs, to emphasise the relationship between 

lithology and facies; those with just plain colour were used on the smaller-scale 

summary logs, for clarity. 
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Symmetrical ripples Parallel laminated

Asymmetrical ripples Planar cross-laminated

Trough cross-laminatedAsymmetrical dunesChannel-like form to bed

Planar cross-bedded

Thinly-bedded

Key for Logs
Facies associations

Lithofacies
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zone marls and sandstones
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Appendix I: Key for Logs

Trough cross-bedded

Herringbone cross-lamin-
ated

Flaser bedding

Groove casts on base of
bed

Flute casts on base of bed

Dessication cracks to
Structures are transitional
between two types

Load structures

General wet sediment
deformation

Sediment colour and composition

Clasts

Trace fossils and fossils

Miscellaneous

G Grey coloured

Y? Very pale yellow coloured

Yellow colouredY

O Orange coloured

R? Very pale red coloured

R Red coloured

RR Very strong red coloured

Gn Green coloured

R/Y/G
Colour mottling between
these colours

R&Y&G
Bed is a mixture of these
colours

Rich in muscovite

Chert grains

Sandstone is well cemented

Hollow, spherical iron rich
nodules

M

C

Cr

Small pebbles (4 10 mm)–

Medium pebbles (10 30
mm)

–

Large pebbles (30 64 mm)–

Cobbles (64 256 mm)–

Small rip-up clasts
(4 – 10 mm)

Medium rip-up clasts
(10 – 30 mm)

Large rip-up clasts
(30 – 64 mm)

Cobble-sized rip-up clasts
(64 – 256 mm)

Pebble horizon

General bioturbation

Burrows

Estrellichnus jacaensis
traces

Ophiomorpha rudis traces

Worm tubes

Miscellaneous shells; frag-
mented; heavily fragmented

Nummulites; fragmented;
heavily fragmented

Chlamys-type bivalves; frag-
mented; heavily fragmented

Oysters; fragmented

Echinoids; fragmented

Miscellaneous foraminifera;
fragmented

Bryozoans

Bivalves

Gastropods

Gryphaea

Alveolina

Oyster colony

Colonial corals; fragmented

Solitary corals

Plant debris

?
Probable feature / poorly
exposed bed

Possible feature / very
poorly exposed bed??

or
Feature observed could be
of one type or another

Vertical gradation between
two particular features

Formation boundary

Sandstone sample, taken
for compositional analysis

3XX01

3XX02f
Fossil sample, taken for
identification

3XX03c Clay sample

Photographs3XX1-12

Strike and dip reading090
30

Strike and dip reading from
a vertical bed150

90

06080 Strike and dip reading from
an overturned bed
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Appendix II: Summary Logs 
 

These summary logs have been are drawn at a vertical scale of 1 cm = 40 m, 

which represents a 10-times vertical compression of the original field logs. They are 

intended to clearly show the general trends of each particular section. For clarity, the 

facies have been simplified by eliminating or amalgamating discrete facies packages of 

less than 1.2 m thickness, and facies associations have been interpreted (Chapter 3). 

Only the most important notes and symbols have been included, for example those 

describing marker beds or constraining formation boundaries. Some palaeocurrent rose 

diagrams have been merged into one figure. 
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Jaca
Summary Version

Sector: Northern Jaca Basin

Belsué-Atarés Formation

Árguis Formation

42°32.54’N
000°33.91’W

100
56

Where well exposed, marls are seen to be
silty and bioturbated

n=6

083
52

091
52

Base of bed appears to be brecciated in a
similar way to beds seen at Fanlillo

Gap is probably mostly marls

Lower half of gap could be anything, but
upper half is probably marls

083
38

080
40

086
46

n=5

085
36

Gaps is probably marls

085
42

081
36

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 709.2 m)
(Lack of exposure around contact imp-
lies that it is fines dominated)

42°31.96’N
000°33.67’W

42°31.97’N
000°33.61’W

079
34

n=6

n=7

n=14

n=15

n=11

? n=5

n=4

n=7

Cobble sized rip-ups
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Atarés
Summary Version

Sector: Northern Jaca Basin

Belsué-Atarés Formation

Árguis Formation

42°32.04’N
000°37.42’W

110

42

106
44

095
32

n=22

116

42

Huge fossil oyster (d = 30 cm)

118

36

All gaps are probably marls, clays and silts

117

30

Majority of gaps are probably clays and silts

End of exposure i.e. contact with LC Fm.
is not seen

42°32.34’N
000°37.10’W

147

30

(Thickness recorded = 456.4 m)

Limestone is laterally extensive

?
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Facies
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Simplified
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Binacua
Summary Version

Sector: Western Jaca Basin

Belsué-Atarés Formation

Árguis Formation

42°32.68’N
000°41.81’W

Unusually for such fine-grained beds, do
not seem be laterally continuous 103

80

10974

?10982

Unusual contact between beds: ‘clasts’ of
each bed seem to be set in the other

Middle Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 81.6 m)

42°32.51’N
000°41.87’W

42°32.49’N
000°41.86’W

11286

102
82

Modern soils are slightly reddish-brown -
indication of reddening within (very poorly
exposed) clays?
Highest shell fragments (at 265.0 m)
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Facies
association

Simplified
facies

Alastuey
Summary Version

Sector: Western Jaca Basin

102
70

096
69

097
68

42°32.99’N
000°45.10’W

Yeste-Arrés Formation

Árguis Formation

42°32.96’N
000°45.13’W

n=5

098
70

090
72

Middle Campodarbe Formation

Yeste-Arrés Formation
(Thickness = 56.4 m)

42°32.93’N
000°45.11’W

42°32.91’N
000°45.10’W

n=1

n=18
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Facies
association

Simplified
facies

Puente La Reina
Summary Version

Sector: Western Jaca Basin

Yeste-Arrés Formation

Árguis Formation

42°33.14’N
000°47.62’W

094
60

Gap is probably marls

098
58

Middle Campodarbe Formation

Yeste-Arrés Formation
(Thickness = 96.0 m)

42°33.09’N
000°47.67’W

(Positioning of boundary agrees with
modern soil colour change)

42°32.95’N
000°47.66’W

All gaps are probably mostly clays

Logged By: Jamie Moss & Stuart Jones

n=5

General increase in sand content, bed
thickness and grainsize

R??
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Arrés
Summary Version

Sector: Western Jaca Basin

081
78

Yeste-Arrés Formation

Árguis Formation

42°33.43’N
000°49.53’W

Gaps are most likely to be marls

101
46

Well exposed - pure marls with no interbeds

Middle Campodarbe Formation

Yeste-Arrés Formation
(Thickness = 34.2 m)

42°33.32’N
000°49.57’W

n=2

095
42

n=8

n=13

n=4

Logged By: Jamie Moss & Stuart Jones
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Martes
Summary Version

42°34.02’N
000°53.58’W

Belsué-Atarés Formation

Árguis Formation

42 113

100
35

11235

Middle Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 66.0 m)

n=2

10939
42°33.96’N
000°53.69’W

n=7

n=2

Logged By: Jamie Moss & Stuart Jones
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Triste
Summary Version

Sector: Western Jaca Basin

42°23.39’N
000°42.70’W

094
40

094
38

Big fragments of large oysters

First seenNummulites

Fragments of large oysters

Some layers highly disturbed by dewatering
100

38
Beds are fairly laterally extensive

Middle Campodarbe Formation

Yeste-Arrés Fm. & Árguis Fm.
(Thickness recorded = 216.8 m)

42°23.55’N
000°42.75’W

42°23.55’N
000°42.77’WChannels have several m’s of erosional

relief
109
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Dates Logged: 2-3/9/03 Logged By: Jamie Moss
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Facies
association

Simplified
facies

Salinas de Jaca
Summary Version

42°24.68’N
000°47.16’W

Throughout this lower section, division into
beds is fairly arbitrary

118

72
First non-marly bed

Middle Campodarbe Formation

Yeste-Arrés Fm. & Árguis Fm.
(Thickness recorded = 109.2 m)

42°24.70’N
000°47.13’W

42°24.71’N
000°47.13’W

Various pebble types, including limestone

n=1
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Sector: Western Jaca Basin
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Facies
association
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Villalangua
Summary Version

42°24.87’N
000°48.21’W

Silty marls for many 10 m’s, then no ex-
posure

Gently rippled throughout, but with no ob-
vious dominant palaeocurrent direction

Well defined, laterally extensive limestone
bed (also seen at Salinas de Jaca?)

106

90

Middle Campodarbe Formation

Yeste-Arrés Fm. & Árguis Fm.
(Thickness recorded = 172.6 m)
(Boundary could be a few m’s lower)

42°24.97’N
000°48.18’W

n=1

42°24.97’N
000°48.14’W
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Facies
association

Simplified
facies

Eripol
Summary Version

Sobrarbe Formation

San Vicente Formation (?)
(If not exactly the base of the Sobrarbe
Fm., then thought to be very close)

42°16.96’N
000°04.87’E

094
12

Bed contains abundant unfragmented foss-
ils of a very large and unique bivalve (?),
and forms a large and prominent dip-slope

Mainly limestone pebbles
032

28

Mainly limestone pebbles
Beds show first significant lateral variations

032

32

42°16.70’N
000°05.60’E

Escanilla Formation

Sobrarbe Formation
(Thickness = 209.6 m)

42°16.72’N
000°05.59’E

n=12
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association

Simplified
facies

Las Almunias (Upper)
Summary Version

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness recorded = 60.0 m)

42°15.21’N
000°04.02’W

42°15.06’N
000°04.07’W

Rich in large mica flakes

037

17

026

14

42°15.00’N
000°04.09’WQuartz and limestone pebblesn=7

MM n=15
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Sector: SE Jaca Basin
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Date Logged: 7/6/02 Logged By: Jamie Moss
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Simplified
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Las Almunias (Lower)
Summary Version

42°15.16’N
000°04.45’W

42°15.02’N
000°04.30’W

Large mica flakes (up to d = 3 mm)

038
04

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness recorded = 41.6 m)

42°15.03’N
000°04.30’W

n=7
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Sector: SE Jaca Basin
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Simplified
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Pedruel
Summary Version

42°15.52’N
000°05.12’W

42°15.53’N
000°05.21’W

Major lateral variations in facies: from
cross-bedded ‘sand flats’ to thick marls

End of exposure of Belsué-Atarés Fm.
(Thickness recorded = 16.0 m)
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Sector: SE Jaca Basin

31



0

40

80

120

160

200

240

280

320

360

400

440

480

520

560

600

640

680

Facies Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand(m)

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts

Dates Logged: 6-7/9/03 Logged By: Jamie Moss

Page: 1 of 1

Facies
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Simplified
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Bara
Summary Version

Sector: SE Jaca Basin

Belsué-Atarés Fm. Árguis Fm.

Guara Formation
(No obvious dip discordance across
contact)

42°18.87’N
000°07.83’W

090
36

080
36

086
40

All beds are poorly sorted, esp. coarser ones
Various pebble types

(Section traverses 800 m west, along strike)

Most beds are poorly sorted

All gaps are probably marls

(Section traverses 100 m west, along strike)

076
44

Belsué-Atarés Formation
(Thickness of this package = 114.8 m)

42°19.02’N
000°08.58’W

Lower Campodarbe Formation

n=1

080
42

Wide variety of pebble types

07244
Predominantly quartz pebbles

Belsué-Atarés Formation

Lower Campodarbe Formation
(Thickness of this package = 168.8 m)

42°19.16’N
000°08.59’W

084
44

Several VPS beds

086
40

Gaps are probably marls

Very small quartz pebbles

Lower Campodarbe Fm. (Totp = 16.0 m)

Belsué-Atarés Formation
(Thickness of this package = 270.0 m)

42°19.37’N
000°08.61’W

42°19.38’N
000°08.66’W

42°19.40’N
000°08.65’W

42°19.39’N
000°08.63’W

Lower Campodarbe Formation

Belsué-Atarés Fm. (Totp = 4.8 m)
(Tot. thick. B-A Fm. & Á Fm. = 440.8 m)
(TTB-AFm.&ÁFm.&LCFm. tohere=632.0m)
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Belsué-Atarés Formation

Belsué-Atarés Fm. & Árguis Fm.
(Thickness of this package = 46.4 m)
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Dates Logged: 8-10/9/03 Logged By: Jamie Moss
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Facies
association

Simplified
facies

Nocito
Summary Version

Sector: SE Jaca Basin

Belsué-Atarés Árguis Fm.Fm. &

Guara Formation

42°18.18’N
000°15.07’W

Bedded micrite ?
034

90

038
74

Gaps are probably marls

044
70

All sandstones are very ‘clean’

Gaps are probably still marls

n=2

Most of this gap (and others) is sandstones,
not marls (visible in river)

044
60

Pebbles are mainly quartz
Gaps are probably marls

050
56

05630

(Large traverse in section at this point)

06616

n=1

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package = 624.8 m)

42°18.46’N
000°15.62’W

06622

(Modern red soils are found in this gap)

Various pebble types

Belsué-Atarés Formation

Lower Campodarbe Formation
(Thickness of this package = 108.8 m)

42°18.54’N
000°15.62’W

Gaps are probably mostly marls
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n=24
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Belsué-Atarés Formation

Belsué-Atarés Fm. & Árguis Fm.
(Thickness of this package = 154.0 m)
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Logged By: Jamie Moss
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Facies
association

Simplified
facies

Lower Campodarbe Formation 42°18.69’N
000°15.76’W

42°18.70’N
000°15.83’W

Numerous oysters found not in-situ
All pebbles are quartz

(In some gaps, modern soils are red)

Dates Logged: 8-10/9/03
Nocito

Summary Version

Sector: SE Jaca Basin

(TTB-AFm.&ÁFm.&LCFm.tohere=1119.4m)

Belsué-Atarés Formation
(Thickness of this package = 231.8 m)
(Total thickness of B-A Fm. = 856.6 m)
(Tot. thick. B-A Fm. & Á Fm. = 1010.6 m)
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Dates Logged: 4-5/9/02 Logged By: Jamie Moss
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Facies
association

Simplified
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Gabardiella
Summary Version

Sector: SE Jaca Basin

Belsué-Atarés Fm. & Árguis Fm.

Guara Formation
(Contact placed at great dip discordance)

42°18.82’N
000°17.57’W

Approx. 6 m more to the sandy limestones
normally seen at the top of the Guara Fm.

020

72

36

022

28

174

All pebbles are quartz

All sandstones are poorly sorted
163

32

All sandstones are PS–VPS. Pebbles,
where present, are of various types

n=3

Lower Campodarbe Formation

Belsué-Atarés Formation
(Total thickness of B-A Fm. = 239.8 m)
(Tot. thick. B-A Fm. & Á Fm. = 297.0 m)

42°19.00’N
000°17.04’W

42°19.01’N
000°16.99’W

Gap is almost certainly fines (but very hard
to estimate thickness)

n=15
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FA12
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0

Belsué-Atarés Formation

Belsué-Atarés Fm. & Árguis Fm.
(Thickness of this package = 57.2 m)
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Lúsera
Summary Version

Belsué-Atarés Fm. & Árguis Fm.

Guara Formation

42°18.88’N
000°19.45’W

?32
081

Beds are mainly composed of limestone
derived grains; some also contain a few
red quartz pebbles

Gap is probably mostly marls

42°19.06’N
000°19.50’W

Contains some small quartz pebbles
34

114

115

32

Gap is probably mostly marls

096
25

n=6

Prominent Sandstones of the B-A Fm.

Belsué-Atarés Fm. & Árguis Fm.
(Thickness up to here = 799.8 m)

Gaps are probably mostly marls

Gap is not necessarily all marls

n=4

Unusually coarse unit of thinly planar bed-
ded sands

First limestone pebbles; coarser beds also
contain huge quantities of yellow silt rip-ups

Nearly all beds of medium grain-size and
above contain a few small quartz pebbles

Sector: Southern Jaca Basin

n=10

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03

42°19.51’N
000°19.47’W

42°19.60’N
000°19.29’W
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Lúsera
Summary Version

Prominent Sandstones of the B-A Fm.
(Tot. thick. B-A Fm. & Á Fm. = 1089.2 m)
(Thickness Prom. Sandstones = 289.4 m)

Consistent palaeocurrent hard to define

24

112

096
16

Lower Campodarbe Formation

42°19.85’N
000°19.26’W

Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03

42°19.84’N
000°19.26’W

n=4

Single conglomerate bed; contains great
quantities of large yellow silt rip-ups
Highest in-situ oysters
Finer sandstone beds still quite well sorted
Up to this point, almost all pebbles have
been small, well-rounded quartz

n=5
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Belsué
Summary Version

Sector: Southern Jaca Basin

Belsué-Atarés Fm. & Árguis Fm.

Guara Formation

42°18.27’N
000°22.29’W

106
30

Bedded micrite with Nummulites

Gap is almost certainly marls

Dip discordance of about 10° between
Árguis Fm. and Guara Fm. 088

20

Glauconite, concentrated into burrows

06028

42°18.66’N
000°22.88’W

42°18.58’N
000°22.36’W

30
085

n=6

110

31

n=1

30
096

27
087

Some minor growth faults

n=8

105
30

Some minor faults

Small quartz pebbles

Prominent Sandstones of the B-A Fm.

Belsué-Atarés Fm. &
(Thickness up to here = 916.8 m)

Árguis Fm.

42°19.31’N
000°23.06’W

n=1

n=1

26

111
All pebbles are quartz

104

28

n=23

n=5

DatesLogged:20-21&25-26/5/02 &2&9/6/03 Logged By: Jamie Moss & Stuart Jones
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Bioturbation concentrated at top of bed
Gaps are probably marl or clay

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Tot. thick. B-A Fm. & Á Fm. = 1013.6 m)
(Thickness Prom. Sandstones = 96.8 m)
(Contact is very much fines dominated)

42°19.35’N
000°23.00’W

42°19.38’N
000°22.97’W

Pebbles are mainly quartz but include a
few limestone

DatesLogged:20-21&25-26/5/02 &2&9/6/03 Logged By: Jamie Moss & Stuart Jones

Sector: Southern Jaca Basin
Belsué

Summary Version
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Monrepos
Summary Version

Sector: Southern Jaca Basin

Intense dewatering across several beds
Below arbitrary starting point are marls, with
a few sand interbeds, for several 10 m’s

42°19.68’N
000°23.97’W

117

32

All beds are becoming extremely lenticular

108

28

n=9

Prominent Sandstones of the B-A Fm.

Belsué-Atarés Fm. & Árguis Fm.

Towards top, finest beds may be grey clays,
rather than marls

Prominent Sandstones of B-A Fm.
(Thickness Prom. Sandstones = 78.6 m)

42°19.58’N
000°23.65’W

Lower Campodarbe Formation

Lower Campodarbe Fm. is dominated by
thick red clays for many 10 m’s

Throughout section, pebbles are usually
diverse, though quartz is the most common

?
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n=18
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Page: 1 of 1

Facies
association

Simplified
facies

Pico del Águila
Summary Version

Sector: Southern Jaca Basin

Belsué-Atarés Fm. & Árguis Fm.

Guara Formation

42°19.59’N
000°24.79’W

Basal beds are affected by numerous 10 m
-scale normal faults (growth structures?)

36
095

42
101

Base of log lies on the axis of the Pico del
Águila anticline

37
092

First appearance of ‘oyster colonies’

Top of sandstone bed is highly irregular,
and is draped over by limestone bed

n=1

42°19.70’N
000°24.75’W

Prominent Sandstones of the B-A Fm.

Belsué-Atarés Fm. & Árguis Fm.
(Thickness up to here = 257.4 m) 091

28

n=1

n=5

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Tot. thick. B-A Fm. & Á Fm. = 297.4 m)
(Thickness Prom. Sandstones = 40.0 m)

42°19.72’N
000°24.76’W

42°19.76’N
000°24.73’W

Sandstones are fairly well sorted

n=1

Poorly–very poorly sorted, no dominant pal-
aeocurrent within cross-lamination / -bed-
ding, and not all gaps are necessarily marls
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Árguis
Summary Version

Sector: Southern Jaca Basin

Belsué-Atarés Fm. & Árguis Fm.

Guara Formation

42°18.28’N
000°27.12’W

At contact, Guara Fm. has high sand con-
tent, well beddedfew fossils, and is

106
34

106
30Slightly lower dip angle than Guara Fm. (?)

Wave ripples or just fractures?

28

113

Patchy concentrations of glauconite

n=2?

097
30

Wave ripples or just fractures?

n=1

First are particularly smallNummulites;

42°18.70N
000°26.91W

25
089

080
36

42°18.85’N
000°26.72’W

n=4

087
32

42°18.95’N
000°26.77’W

083
32

088
27

First appearance of another unusual trace
fossil (or body fossil?)

? n=10

This prominent package of sandstones and
sandy marls contains two beds heavily con-
torted by dewatering at its base, the first
appearance of two unusual trace fossil in its
upper half (‘rosettes’ - occurs in great abun-
dance, and U-shaped burrows), and is very
laterally extensive, though may thin a little

Dates Logged: 28-29/5/02 & 3-5/6/03
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Gastropods are similar to those seen on
Belsué log - sample

30

114

Prominent Sandstones of the B-A Fm.

Belsué-Atarés Fm. & Árguis Fm.
(Thickness up to here = 1109.2 m)
(But contact could be a few 10 m’s lower)

42°19.21’N
000°26.89’W

Appears to be surprisingly massive

Large oyster fragments, found not in-situ

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Tot. thick. B-A Fm. & Á Fm. = 1255.6 m)
(Thickness Prom. Sandstones = 146.4 m)

42°19.28’N
000°26.90’W

42°19.30’N
000°26.90’W

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis

Summary Version

Sector: Southern Jaca Basin

2BS11f

From this point on, gaps
marl beds (or other fines)

are no longer like-
ly to simply be
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Dates Logged: 30-31/5/02 & 10/6/03 Logged By: Jamie Moss
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Bentué de Rasal
Summary Version

Sector: Southern Jaca Basin

Belsué-Atarés Fm. & Árguis Fm.

Guara Formation

42°20.27’N
000°29.71’W

48

111

Base of log is the axis of Bentué de Rasal
anticline

Gap is almost certainly marl

38

111

42°20.48’N
000°29.60’W

First appearance of ; are unus-
ually small (and continue to be so through-
out rest of section)

Nummulites

44

153

40

143

Gap is almost certainly marl

Prominent Sandstones of the B-A Fm.

Belsué-Atarés ÁrguisFm. & Fm.
(Thickness up to here = 621.0 m)

42°20.59’N
000°29.50’W

138

40

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Tot. thick. B-A Fm. & Á Fm. = 681.2 m)
(Thickness Prom. Sandstones = 60.2 m)

42°20.61’N
000°29.48’W

Mainly quartz pebbles, plus a few chert
Some gaps are likely to be fines

42°20.59’N
000°29.49’W

Limestone package is well bedded at base,
varying to poorly bedded towards top
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Appendix III: Graphic Logs 
 

These graphic logs have been drawn up directly from the original fieldwork 

versions, at the same vertical scale of 1 cm = 4 m. For each bed, grainsize and lithology 

are indicated, and the lithofacies interpreted (Chapter 3). The symbols are an attempt to 

comprehensively represent the sedimentary structures and fossils found within each bed. 

The number of a certain type of symbol associated with a particular bed represents the 

relative abundance of a feature within that bed. For instance, for beds of 4 m thickness 

or less, 1 symbol means a few examples of a feature were evident on close inspection; 2 

symbols means many examples were easily seen; and 3 symbols means a particular 

feature occurred almost ubiquitously throughout the entire volume of that bed. For beds 

thicker than 4 m, the abundance of the symbols is proportional to the abundance of the 

feature. Also, where possible, the positioning of the symbols indicates the most 

common location of each feature within a bed. 

The notes column records important observations than could not be represented by 

symbols, and the location of any formation boundaries. Rose diagrams depict the 

directional trends of any palaeocurrents measured from a bed or beds. The symbols on 

them record the sedimentary structures measured, in decreasing order of the number of 

readings taken from each. The ‘n=’ gives the total number of readings taken from all 

structures (bi-directional measurements count as one reading). In the next column, the 

locations of photographs of important or unusual features are indicated, as are the beds 

from which sandstone, clay or fossil sample were taken. The final column contains 

strike and dip readings and GPS-derived positional information for the most important 

parts of each log, such as its start and end points and any formation boundaries crossed. 
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?

? 42°27.97’N
000°03.07’W

Beneath this point are several hundred metres of
silty and sandy marls facies, overlying a package
of bedsinaccessible but clearly more competent

12084

As with most other sandstones, rippling is only very
slight, and may not actually be wave rippling

Fac-
ies

Lith-
ology
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??

?

?

Nummulites small and relatively few in number at
base, grading up into very large (d 3 cm) and ext-
remely rich towards top

� 3AB1-3

Date Logged: 14/6/03
Albella

Fac-
ies

Lith-
ology

Sector: Far NE Jaca Basin
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?

?

Extremely rich in very large Nummulites

Again, extremely rich in , from small to
very large

Nummulites

Date Logged: 14/6/03
Albella
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Lith-
ology

Sector: Far NE Jaca Basin
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?

Nummulites are mostly small, but there are beds of
larger ones towards the top

12468

Date Logged: 14/6/03
Albella

Fac-
ies

Lith-
ology

Sector: Far NE Jaca Basin
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R?

R?

?

?

Y?

Y?

Y?

?

This gap, and the ones above, are probably marls

VPS

Pebbles are well rounded and mostly limestone, but
with a few sandstone ones and some others too

12068Bed has a slightly brecciated appearance, similar to
those seen previously at Fanlillo

Generally well sorted

PS

The coarser beds are the least well sorted

?R/Y

Top surface of bed is highly bioturbated and appears
a little pinkish

Poorly sorted and perhaps slightly colour mottled.
Again, top of bed is very heavily bioturbated, appears
a little pinkish and is maybe even a little brecciated

Slightly yellowish colour

3AB01

n=1

Date Logged: 14/6/03
Albella
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ies

Lith-
ology

Sector: Far NE Jaca Basin
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Probably clays

Probably clays
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Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 136.8 m)
(A difficult boundary to place - could be much
lower than this, but no higher)

42°27.82’N
000°03.42’W

42°27.79’N
000°03.40’W

Sandstones weather to a pinkish-yellow, distinct from
the greys of the B-A Fm. sandstones 12666
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Heavily bioturbated top

R/Y
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R/Y

3AB02

From this point on there is total exposure of classic
LC Fm. facies for several 100 m’s i.e. a transition
back to facies of the B-A Fm. is not seen

3AB4-6

Date Logged: 14/6/03
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42°28.41’N
000°04.69’W
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All gaps are almost certainly marls (or clays)

Some sandstone beds are poorly exposed, so in-
ternal features and/or grainsize variations may have
been overlooked

Heavily rippled upper portion. (Photos look to N) 3LG1-2

3LG01

11268

??

M
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Unusual gastropod 3LG02f

Possible slight yellow/grey colour mottling at top of
bed

? n=9
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No exposure for a considerable distance

Sector: Far NE Jaca Basin

55



96

100

104

108

112

116

120

124

128

132

136

140

144

148

152

156

160

168

172

176

180

184

188

192

164

Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand(m)

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts

Logged By: Jamie Moss

Page: 2 of 4

R

R

R&Y/G

R&Y/G

R&Y/G

R/G

R

R

Y

R/Y

R/Y/G
R/Y/G

R/Y/G

Y

Y

Y

Y/G

Y/G

Y/G

Y

Y/G

Y/G
Y

Y

Y

Y

G

O

O

?

R /O/G?

R &Y&G?

R??

R??

Y?

Y

Y/G

Y?

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness recorded = 101.4 m)
(Contact placed beneath base of first obviously
reddened bed. Could in fact be a few metres
lower, but no higher)

42°28.39’N
000°04.79’W

Clays are grey, but don’t seem to be marly at all

Base of bed is very erosive, and is rich in well-
rounded limestone pebbles, plus a few, smaller,
sub-angular quartz ones

Colour mottling and bioturbation is well developed
towards top of bed

(Photos look towards NW)

3LG3-4

3LG7-11

Laterally impersistent channel form, filled with fine
sandstone

Reddened fines seem to be largely confined to the
first 60 m of the LC Fm.; above this most beds are
yellow in colour

11462
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Throughout this package of LC Fm., many beds are
of limited lateral extent, expecially the sandy ones

10862

Belsué-Atarés Formation

Lower Campodarbe Formation
(Thickness of this package of LC Fm. = 184.6 m)
(Boundary is defined by very obvious colour
change in fine sediments)

42°28.26’N
000°04.75’W

Ripples are poorly developed, and do not appear to
record a dominant palaeocurrent direction

VPS

Date Logged: 15/6/03
Ligüerre de Ara
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This package of distinctively grey-coloured B-A Fm.
sediments is clearly seen to be laterally extensive
for a least several 100 m’s. (Photos look to east)

Ripples are poorly developed and do not seem to
have on obviously dominant palaeocurrent direction

3LG03

106
50

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 14.0 m)
(Total thickness of B-A Fm. so far = 115.4 m)

42°28.29’N
000°04.86’W

3LG5-6

Belsué-Atarés Formation

(Thickness of this package of LC Fm. = 20.4 m)
(Total thickness of LC Fm. so far = 205.0 m)

Lower Campodarbe Formation

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 6.4 m)
(Total thickness of B-A Fm. = 121.8 m)
(Tot. thick. B-A Fm. & LC Fm. up to here = 326.8 m)

42°28.31’N
000°04.89’W

(Prob. minor B-A Fm. package; laterally extensive)

After this point, classic yellow and orange beds of
the LC Fm. all the way (except for an inaccessible
exposure of a thin package of apparently grey fines,
a short distance up the hillside)

Date Logged: 15/6/03
Ligüerre de Ara
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Belsué-Atarés Formation

Árguis Formation

42°29.68’N
000°08.55’W
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Most are very smallNummulites

Up to this point, virtually all are very
small

Nummulites
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Dates Logged: 16-17/6/03
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Unusually intense burrowing, especially towards
top of bed 112583LR01

Start of section of inaccessible exposure(largely)

Section of (largely) inaccessible exposure. All thick-
nesses have been estimated, and most bed grain-
sizes and features have been interpreted from a
distance

Marls are silty, and contain very thin silt intebeds as
well

Marls are silty, and contain very thin silt intebeds as
well

R?

Y/G Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 94.4 m)
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End of section of inaccessible exposure(largely)
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G

Y/G Belsué-Atarés Formation

Lower Campodarbe Formation
(Thickness of this package of LC Fm. = 42.0 m)

Y

Pebbles are mainly limestone and well-rounded
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Lith-
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Sector: Far NE Jaca Basin
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Dates Logged: 16-17/6/03
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PS

Contains a variety of fairly / well-rounded sandstone
and limestone pebbles

?

?

??

?

?

10848

42°29.58’N
000°08.79’W

Oysters are concentrated into discrete horizons

VPS

Oysters may not be in-situ

VPS

?

n=2

n=8
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Most pebbles are well-rounded

11352

10852
Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 215.6 m)
(Total thickness of B-A Fm. so far = 310.0 m)
(Boundary placed at base of first bed that con-
tains yellow/grey colour mottling)

42°29.47’N
000°08.80’W

PS

Y/G

Y/G

?Y/G

?Y/G

?Y/G

Belsué-Atarés Formation

Lower Campodarbe
(Thickness of this package of LC Fm. = 31.2 m)
(Total thickness of LC Fm. so far = 73.2 m)
(Boundary placed at top of last bed that contains
yellow/grey colour mottling)

Formation

42°29.48’N
000°08.90’W

3LR02
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Difficult to decide colour of bed

Again, difficult to decide colour of bed

Not necessarily all marls or clays
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Most coarser beds, including this one, are poorly
sorted

Probably marls

Y
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Y/G
Y/G

?

A fairly sharp and definite colour change

?098
34

Lower Campodarbe Formation

Belsué-Atarés
(Thickness of this package of B-A Fm. = 225.6 m)
(Total thickness of B-A Fm. = 535.6 m)
(Tot. thick. B-A Fm. & LC Fm. up to here = 608.8 m)
(Boundary placed at base of first bed that con-
tains yellow/grey colour mottling)

Formation

42°29.35’N
000°09.00’W

Tool marks may indicate that palaeocurrent was to-
wards the ESE

n=3

?
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Árguis Formation
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Fablo

42°26.59’N
000°10.02’W
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Continuous marls all the way down to the Sabiñánigo
Sandstones. Marls are seen to be quite silty where
well exposed

137

62
Seems to be gently rippled, but with no particular
palaeocurrent direction

?

Bed is heavily deformed, but beds above and below
are not - due to dewatering?

Thought to be marls

?
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42°26.65’N
000°10.01’W
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54
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66

3FB01
Poorly sorted. Contains various types of pebbles,
including limestone; all are well rounded

Plant debris is concentrated into thin horizons

Oyster shells are concentrated into horizons and
well fragmented

Dates Logged: 12-13/6/03
Fablo
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Possible alternative base to B-A Fm.
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VPS. Shell fragments extremely concentrated at base
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Bioturbation is concentrated on to bedding surfaces

VPS

Plant debris is concentrated into discrete horizons

VPS
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Each foreset is draped by plant debris

138

54

Within bed, rip-ups and cross-bedding occur in
association, but separately from the bioturbation

3FB02

Pebbles are concentrated in patches on internal
bedding surfaces

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 380.6 m)

42°26.84’N
000°09.85’W
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Roughly 30 m more of yellow clays and colour mott-
led silts to the first thick sandstone bed
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42°28.66’N
000°14.16’W

Gap thought to be marls

Impossible to get a reliable dip reading - bed (and
gap) thicknesses may be incorrect

Where well exposed, marls are seen to be silty and
bioturbated

Possible swaley cross-stratification 3FL1-2

3FL01

56
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VPS
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Dates Logged: 14 & 20-21/5/03
Fanlillo
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Fossils not found in-situ. Includes some very large
Nummulites

Again fossils not found in-situ. Also Includes some
very large Nummulites
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Unusual fossil bed actually within marls. Contains
many different types of small fossil shells, including
at least 10 different types of gastropod, plus
numerous ‘worm tubes’ (white, non-calcitic tubes)

3FL03f

More fossilised shells within marls
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VPS
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Very rich in ‘calcite plates’
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All beds of fine–medium sandstone and coarser are
poorly sorted

VPS
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Y?
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Thin conglomerate bed, consisting of matrix-
supported, well-rounded sandstone and limestone
pebbles
VPS

3FL04
102

64

High content of limestone grains and plant debris 3FL3-4

?
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62

VPS

Fines are becoming slightly yellowish

VPS

Plant debris concentrated into horizons

Huge burrow in base of bed

n=5
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Sandstones generally consist of poorly-sorted sub-
angular grains, have surprisingly little bioturbation
or shells, but are well cemented

Lower bed is partially brecciated, upper bed is com-
pletely brecciated. Breccia consists of angular to sub-
rounded blocks of sandstone in a poorly consolidated
matrix of essentially the same sandstone. The upper
bed in particular contains a foliation that usually runs
parallel to bedding, but with some contortions (which
may ‘flow’ around clasts, or truncate onto them). Bio-
turbation and plant fossils within sandstones are app-
arently cut by the brecciation

3FL5-11

3FL05

Bioturbation and rip-ups are concentrated at the
bases of internal bedding surfaces

VPS

VPS

Well developed large-scale, low-angle planar cross-
beds 3FL12-13

3FL14-15

?

70
101

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness recorded = 458.0 m)

42°28.80’N
000°13.75’W

Consists of sub-angular to rounded limstone clasts,
supported by a sandstone matrix. No other types of
clast are present. Burrows at base may in fact be
clasts themselves.

111

58

LC Fm. is generally fines dominated (especially just
above contact), and the sandstones it contains are
much better sorted than those of the B-A Fm.
Surprisingly, there are no major reddened layers or
conglomerate beds (except for a few minor exam-
ples of each)

n=1
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2YB1-5

2YB01

2YB00c

C

42°29.48’N
000°16.16’W

Absolutely no sandstone interbeds beneath boundary

Concentrated plant debris (some carbonised)

All beds are laterally extensive, though some thicken
and thin

129

48

111

34

Shell debris and wave rippling concentrated into
discrete horizons 126

36

n=13

n=5

n=10
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Sector: NE Jaca Basin

Belsué-Atarés Formation

Árguis Formation
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32

All beds are very laterally continuous

n=10

Yebra de Basa
Dates Logged: 23-24/5/02
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M

2YB6-7

Contains very coarse horizons, with concentrated
small pebbles and marl rip-up clasts

2YB03c

Clast supported, no fabric, very poorly sorted, and
contains a variety of well-rounded sandstone and
limestone clasts

Considerable lateral variations in thickness and lith-
ology first noted

2YB04

135

35

Plant debris concentrated into discrete horizons

Shell debris concentrated into discrete horizons

135

18

n=9

n=5

n=5

Yebra de Basa
Dates Logged: 23-24/5/02
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?
?

C

Horizons of mainly limestonerounded pebbles,

Clast supported, no fabric

2YB05

2YB8-13

2YB07

2YB06c

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 317.4 m)

42°29.59’N
000°15.46’W

Beneath boundary: sandstones and marl beds are
generally grey coloured

Above boundary: sandstones and clay beds are
generally yellow coloured

M
M

Conglomerates are clast supported but do not have
a fabric; clasts are mainly limestone and sandstone
but with a few exotics (igneous and metamorphic)

Major differences in bed thickness and lithology
occur laterally

2YB08c

G

Y

Y

Y

Y

Yebra de Basa
Dates Logged: 23-24/5/02
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2YB14-20

2YB09M

M

?

?

C

C

Thin, almost magenta-coloured horizons in clays
immediately beneath conglomerate and sandstone 2YB21-22

Clast supported, no fabric; tabular cross-bedding is
in a very coarse sandstone lens

140

26

Conglomerate beds often contain sandstone lenses

Many clay rip-ups and some pebbles at base

42°29.77’N
000°15.61’W

n=1
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Yebra de Basa
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3SJ01

Belsué-Atarés Formation

Árguis Formation

42°28.42’N
000°17.51’W

??

?

?

11186

?
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?

Seen to be marls for several hundreds of metres

VPS

n=1
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Nummulites are very small

110

84

110

86

Intensively bioturbated bedding surface 3SJ1-2

?

?

Fallen block with concentrated shell horizon 3SJ5-6

Fallen block with well preserved biourbation 3SJ3-4

n=8

n=1

n=10

Dates Logged: 29-31/5/03
San Julián de Basa
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?or

Pebbles include a large bored sandstone pebble,
seen on a fallen block 3SJ7-8

VPS

Unusual horizon of pebbles within marl

VPS

Unusual gastropod (?), found not in-situ 3SJ02f

112
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n=4

Dates Logged: 29-31/5/03
San Julián de Basa
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3SJ03

VPS

VPS

VPS

01690

Dates Logged: 29-31/5/03
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Other than grading, sandstones are surprisingly
massive

C

Dates Logged: 29-31/5/03
San Julián de Basa
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Generally poorly sorted throughout

Nearly all thick sandstone beds are surprisingly
structureless

Large-scale planar cross-bedding is particularly low
angle

110

82

VPS

n=1�

Dates Logged: 29-31/5/03
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??
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VPS. Pebbles are mostly sub-rounded, but some of
the smaller ones are angular

Very heavily bioturbated upper surface
VPS. Most pebbles are limestone (some sandstone)
and well rounded

3SJ04
108

80

Most gaps are probably marls

Larger sandstone beds are laterally continuous

?R Y/G
R/Y/G

R/G Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 672.8 m)

42°28.12’N
000°17.74’W

Largest clast is roughly 10 cm long

Most pebbles are limestone and sandstone; the
larger ones are mostly sub-rounded, some of
the smaller ones are sub-angular

All instances of colour mottling are associated with
bioturbation

Above here, roughly 100 m of no exposure (modern
red soils) is followed by thick conglomerate beds,
with reddened sandstones and fines in-between

3SJ9-10
109

84

n=6

Dates Logged: 29-31/5/03
San Julián de Basa
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42°31.82’N
000°29.07’W

Belsué-Atarés Formation

Árguis Formation

Throughout section areas of no exposure are thou-
ght to correspond to marl beds

2NV01
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M

Very heavily bioturbated horizon

Very heavily bioturbated base, including possible
Rhizocorallium

M

Logged By: Jamie Moss & Stuart Jones
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Nummulites concentrated into discrete horizons

Logged By: Jamie Moss & Stuart Jones
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C

Possible Rhizocorallium

097
90

2NV02

(Concrete retaining wall)

M

Cr

Cr

Cr Sandstones become increasingly crystalline up-
section

Logged By: Jamie Moss & Stuart Jones
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Well developed wave ripples in distinct horizons

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 580.6 m)

42°31.47’N
000°29.03’W

R

R

R/Gn/G

Logged By: Jamie Moss & Stuart Jones

Ripples do not seem to have any particularly dom-
inant palaeocurrent direction

Well developed colour mottling

Prominent large-scale dune bedding

3NV3-4

3NV1-2

n=3

n=3

Navasa
Dates Logged: 19/5/02 & 6/5/03
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Sector: Northern Jaca Basin

96



Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand(m)

-4

0

4

8

12

16

20

24

28

32

36

40

44

48

52

56

60

68

72

76

80

84

88

92

Samples
& Photos

GPS &
S&D

64
G

ra
n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts

Dates Logged: 10-11/5/03 Logged By: Jamie Moss

Page: 1 of 5
Bernués

Belsué-Atarés Formation

Árguis Formation
(Contact could be placed 36 m lower, where the
thin silt and sand interbeds first appear)

42°30.13’N
000°33.07’W

?

?

?
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?

Number and thickness of silt and sand interbeds
increases upwards (but they are still very thin and
relatively few in number at top of bed)

077
343BN01

Fine-grained micrite that seems to contain some
marly areas. Corals are concentrated in lower half
of bed and include some forms seen previously at
Alastuey. Middle of bed contains a debris horizon

3BN1-2

3BN03f

3BN02

Gaps are thought to be marls

Possible very small Nummulites

n=1
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Dates Logged: 10-11/5/03
Bernués

?
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?

Poorly exposed - may be several beds, seperated
by marls. Is very ‘rubbley’ and yellowish - reminis-
cent of limestone bed seen at Alastuey

3BN07f

3BN06f

3BN05f

3BN04f

108
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Dates Logged: 10-11/5/03
Bernués

? VPS. Unusual trace fossils on bedding surfaces 3BN3-4

?
? 3BN08

Y/G

G

G

G
Y/G

?

?

Y?

?

?

?

VPS ‘debris bed’

?

Foresets of large-scale planar cross-beds are de-
lineated by marl rip-up clasts

107

74
Variations of up to 20° in both strike and dip read-
ings, taken from apparently good surfaces, sug-
gests that beds are locally folded / undulating

Throughout section, colour mottling seems to be
associated with bioturbation

n=6

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 238.4 m)
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Very heavily bioturbated base

3BN09
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Dates Logged: 10-11/5/03
Bernués
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?

42°29.86’N
000°33.00’W

Clays become increasingly reddened upwards,
though yellow areas still exist towards top of bed

42°29.86’N
000°32.99’W

(Note: B-A Fm.–LC Fm. contact previously thought
to be located here)
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Belsué-Atarés Formation

Árguis Formation

42°30.44’N
000°33.25’W

Poorly exposed beneath this point, but what expo-
sure there is, is all marl
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? 3PO02

3PO01

3PO03f

3PO05f

3PO04

Thin limestone bed contains corals

Massive micrite, with some corals

Massive micrite. Rich in corals, and coral fragments,
throughout

Tops and bases of all beds are intensively bioturb-
ated

108

60

Dates Logged: 26-28/5/03
Peña Oroel

?

n=6

Possible tool marks may indicate that palaeocurrent
was towards the ENE
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Micrite with corals. Rich in fragments of shells and
corals. Roughly bedded

Micritic and roughly bedded. Rich in a diverse range
of corals thoroughout. May be interbedded with
marls, but severe weathering makes it difficult to tell

116

66

3PO13f

3PO12f

3PO11f

3PO10f

3PO09f

3PO08f

3PO07f

3PO06f

Dates Logged: 26-28/5/03
Peña Oroel
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?

3PO1-2
Wave-ripples are large, and could in fact be humm-
ocky cross-stratification 118

68

?

VPS. Bed, particularly base, is rich in debris. May
contain, in places, large blocks of coral reef (up to
d = 10 cm), forming a breccia

VPS

Coarser horizons are VPS

3PO3-5

3PO14

Dates Logged: 26-28/5/03
Peña Oroel

n=1

n=1
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117

66

? Dunes may in fact be hummocky cross-stratification.
Possible colour mottling associated with bioturbation

Dates Logged: 26-28/5/03
Peña Oroel
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Peña Oroel

R/Y/G

O

R

Y/G
O&Y/Gn&G

O

?
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?

?

Y

O?

?

Contains a single, large (d = 4 cm) limestone pebble
118

58

Strongly developed /
colour mottling

orangey-yellow greeny-grey

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 421.0 m)

42°30.77’N
000°33.46’W

42°30.78’N
000°33.46’W

Cross-bedding is low-angle

115
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Page: 1 of 9
Jaca

42°32.54’N
000°33.91’W

?

?

?

?

?

?

Plant debris is almost entirely concentrated into a
single horizon 3JC1-2 100

56

Marls are well exposed here and are seen to be silty
and bioturbated (may be similar in other areas?)
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?

Plant debris is concentrated into horizons

3JC01Surprisingly structureless

Surprisingly structureless

Poorly sorted and like most thick sandstones below,
surprisingly structureless

VPS

Nummulites are small

Bed is only exposed as a band of yellowish rubble,
but corals appear to occur throughout. There also
appears to be marly areas within bed, possibly trap-
ped between the corals 3JC02f

3JC03f

3JC04

Dates Logged: 22-25/5/03
Jaca

n=6
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Belsué-Atarés Formation

Árguis Formation
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Cr

?

?
PS

083
52

091
52

VPS. are very smallNummulites

Fossils less fragmented towards top of bed. Base of
bed appears to be brecciated (similar to beds seen
at Fanlillo)

Probably mostly marls

Rip-ups are concentrated onto internal bedding
surfaces

Lower half of this gap could be anything, but upper
half is probably marls

Dates Logged: 22-25/5/03
Jaca

n=3

n=2

n=2
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VPS

Dates Logged: 22-25/5/03
Jaca
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?

Patterns of wave ripples often appear to be complex
(i.e. no single dominant palaeocurrent direction)

080
40

?
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?

?

VPS

VPS

086
46

Dates Logged: 22-25/5/03
Jaca
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??
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?

Heavily bioturbated base (or casts of bioturbation
from top of bed below?)

3JC05

PS

Shell debris infills burrows

Large gastropods found not in-situ

3JC06f

Dates Logged: 22-25/5/03
Jaca

n=5
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?

VPS

Very small Nummulites

Very small Nummulites

Cross-bedding is very low-angle 085
36

VPS

VPS
Wave rippling is on internal bedding surfaces

Rip-ups are up to cobble size. Not easy to recognise
a consistent palaeocurrent direction in the basal
scours

Contains internal erosion surfaces and rip-up horizons

3JC3-4

Probably marls

Dates Logged: 22-25/5/03
Jaca

n=5

n=5

n=5
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?

Cross-bedding is low-angle, and may in fact be
trough

Cross-bedding is very low-angle, and cuts across
entire bed 3JC5-6

VPS

Parallel laminations at base grade up into trough
cross-laminations

Asymmetrical ripples could in fact be symmetrical

3JC7-9

Ripples have a complex 3D form

085
42

VPS

VPS. Well developed dunes on upper surface of bed

VPS. Mainly limestone pebbles, including a cobble-
sized limestone clast at top of bed

3JC12-13

3JC10-11

Y?
Although very poorly exposed, this appears to be
the first yellow clay bed (distinct from the grey marl
beds below)

Dates Logged: 22-25/5/03
Jaca
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? n=3
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Nummulites are very small

Conglomerate horizon in middle of bed.
are few in number and very small

Nummulites

?

Bed definitely contains small shell fragments

Possible small dessication cracks at top of bed

3JC07
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Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 709.2 m)
(Lack of exposure around contact implies that it is
fines dominated)

42°31.96’N
000°33.67’W

42°31.97’N
000°33.61’W

?

This sandstone has a yellowy colour, making it dis-
tinct from the grey-brown sandstone of the B-A Fm.,
and is therefore the first bed obviously belonging to
the LC Fm.
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Dates Logged: 22-25/5/03
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Very gently rippled

Bed is highly laterally variable - fines and thins to
zero, and base varies from erosive to gradational 3AT01
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M
Base of bed is either a low-angle fault or takes a
channel form with 3 m of erosional relief

3AT1-3

3AT02
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n=22
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Belsué-Atarés Formation

Árguis Formation
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Silt beds weather to a slightly yellowish colour, unlike
marl beds

?Y

G Bed is greyer than yellow silt beds below, implying
it has a significant marl content
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Nummulites are very small

Again, are very smallNummulites

Huge fossil oyster (d = 30 cm) found not in-situ

3AT03

3AT04f

Y
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Y

Complex rippling, mainly concentrated at base of
bed

3AT05
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Dates Logged: 4-7/5/03
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Both beds are poorly sorted and have their shell
content concentrated towards their bases

3AT4-7

3AT06

3AT07f

3AT08f

3AT12

3AT09f

3AT10f

3AT11f

A planar and laterally continuous bed, composed of
fine-grained micrite and corals. Some layers are more
coral-rich than others, and there seems to be a
general increase in coral content towards top of bed

All gaps are thought to be made up of marls, silts
and clays

All beds are poorly sorted and without depositional
structures
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Dates Logged: 4-7/5/03
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VPS

All beds are poorly sorted

117

30

Majority of unexposed areas are probably made up
of material similar to this clay and silt bed
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34

Fine-grained micrite, with corals concentrated into
discrete layers 3AT8-11

3AT13

3AT14fShell and coral debris concentrated at base of bed

Bioturbation is concentrated onto internal bedding
surfaces

Beds are less poorly-sorted than lower down in the
section

Complex 3D rippling, with no dominant palaeo-
current direction

No more exposure up to top of hill and end of sec-
tion i.e. contact with LC Fm. is not seen

42°32.34’N
000°37.10’W

3AT15

147

30

(Thickness recorded = 456.4 m)
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42°32.68’N
000°41.81’W

Bed is extremely rich in , many of which
are very large (up to d = 32 mm)

Nummulites

3BC1-2

3BC01f

Unusually for such fine-grained beds, do not seem
be laterally continuous

103
80

3BC02

3BC03f

Beds may in fact have more gradational contacts
with the marls above and below than indicated

Possible very small Nummulites

Nummulites are very large

Burrows are infilled by great concentratrions of
foraminifera

Date Logged: 12/5/03
Binacua
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All calcareous beds are at least roughly bedded

10974

Bedded micrite, no corals. Most of bed is light grey,
though seems to get browner and siltier towards
top. Shells are slightly concentrated into horizons

3BC04

Bedded micrite, no corals

3BC05f

Date Logged: 12/5/03
Binacua

?
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Belsué-Atarés Formation

Árguis Formation
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From this point on, all sandstone beds are crystalline
and non-crumbly

Bedded micrite beds

3BC06

?10982

Bedded micrite; possible corals seen at top

Unusual contact between beds: ‘clasts’ of each bed
seem to be set in the other, perhaps due to some
kind of violet reworking

3BC07

Fine interbeds seem to be yellowish clays, rather
than grey marls, from this point onwards

3BC3-5

Modern soils are slightly reddish-brown - indication
of reddening within (very poorly exposed) clays?

Date Logged: 12/5/03
Binacua

?
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Middle Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 81.6 m)

42°32.51’N
000°41.87’W

42°32.49’N
000°41.86’W

11286

Most silty beds have strong red-yellow-grey colour
mottling, associated with bioturbation
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82

Fac-
ies

Lith-
ology

Sector: Western Jaca Basin

126



(m)

-4

0

4

8

12

16

20

24

28

32

36

40

44

48

52

56

60

68

72

76

80

84

88

92

64
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?

3AL3-4

3AL06

3AL01

3AL02f

3AL03f

3AL04f

3AL05f

?

?

Except for a few very thin silt interbeds, these are
totally pure marls i.e. don’t contain a fraction of silt
or sand

42°32.99’N
000°45.10’W

Pure marls with very thin silt interbeds

Corraline limestone, forming an irregular bed. Is
pale creamy-yellow coloured, and contains uncon-
solidated marly areas and layers. Some parts are
very rich in foraminifera and various sorts of debris

Yeste-Arrés Formation

Árguis Formation

42°32.96’N
000°45.13’W

3AL1-2Complex pattern of symmetrical ripples

Well developed asymmetrical ripples throughout

Cr
Cr

These two sandstones are the first beds that aren’t
soft and weak

n=5

n=4

n=2

n=5
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R?

R?

?

3AL5-7

3AL8-9

3AL08

3AL07

?

?

? ?

G

Dessication cracks in silty layer, infilled by fine sands

Ripples do not seem to have any obvious dominant
palaeocurrent direction. Bed includes a very thin,
slightly pinkish silt layer

Middle Campodarbe Formation

Yeste-Arrés Formation
(Thickness = 56.4 m)

42°32.93’N
000°45.11’W

42°32.91’N
000°45.10’W

Both beds consist of a mixture of red and grey layers

Contains red silt rip-ups. Bioturbation concentrated
on bedding surfaces, rather than within bed

n=1

n=5

n=3

Date Logged: 8/5/03
Alastuey
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Dates Logged: 16 & 23/5/03

Page: 1 of 2
Puente La Reina

Yeste-Arrés Formation

Árguis Formation

42°33.14’N
000°47.62’W

Cr

?

General increase in sand content, bed thickness
and grainsize, with a corresponding decrease in
marl content

3PT1-4

3PT5-7

3PT01

Some beds may have slightly erosive bases

Less rippled, and contains first rip-ups seen

? Unusual dewatering (?) structures

Many beds are heavily bioturbated 3PT02f

3PT03

094
60

Extremely well cemented

Cr ?

Probably marls

entle ripples and low-angle tabular
cross lamination occurring throughout. Rare coarse
horizons are VPS and contain marl rip-ups. Silt
interbeds are also rare.

Extremely thinly bedded (t = 5–20 mm) and with
occassional g

This bed is very reminiscent
of the sandstone packages seen at Alastuey

Few changes throughout thickness of bed, except
towards top there are slightly more fine interbeds,
and dessication cracks occur in several horizons

M?

?

?

?

?

?

3PT8

3PT04 098
58

n=1

n=4

Logged By: Jamie Moss & Stuart Jones

Fac-
ies

Lith-
ology

Sector: Western Jaca Basin

129



96

100

104

108

112

116

120

124

128

132

136

140

144

148

152

156

160

168

172

176

180

184

188

192

164

Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand(m)

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts

Page: 2 of 2

R
R

M

R?
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R??

Middle Campodarbe Formation

Yeste-Arrés Formation
(Thickness = 96.0 m)

42°33.09’N
000°47.67’W

42°32.95’N
000°47.66’W

(Rough positioning of boundary mid-way between
exposures agrees with modern soil colour change)

Sandstone appears to be a little pinkish, and con-
tains very low-angle tabular cross-bedding

All gaps are probably mostly clays

Towards top of bed rapid fining occurs, along with
thin bedding, asymmetrical ripples and the reddest
colouration

Logged By: Jamie Moss & Stuart JonesDates Logged: 16 & 23/5/03
Puente La Reina
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Date Logged: 16/5/03
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Arrés

42°33.43’N
000°49.53’W

3AR01

?

Gaps are most likely to be marls

n=1

n=1

n=2

Logged By: Jamie Moss & Stuart Jones
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?

Well exposed - pure marls with no interbeds present

Date Logged: 16/5/03
Arrés

Logged By: Jamie Moss & Stuart Jones
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R
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3AR1-2

3AR3-4

3AR7-8

3AR02

or

?

?

R
&Y

First asymmetrical ripples seen

Middle Campodarbe Formation

Yeste-Arrés

Contact deliniated by profound colour change
to yellow and red beds)

Formation
(Thickness = 34.2 m)
(

42°33.32’N
000°49.57’W

Dessication cracks on upper bedding surface only

Well developed dunes

Well developed asymmetrical ripples and desiccation
cracks

3AR5-6

n=11

n=2

Date Logged: 16/5/03
Arrés

Logged By: Jamie Moss & Stuart Jones
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Yeste-Arrés Formation

Árguis Formation
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Date Logged: 19/5/02 Logged By: Jamie Moss & Stuart Jones
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42°34.02’N
000°53.58’W

Belsué-Atarés Formation

Árguis Formation

2MT01

2MT02

C Cr

Cr

Cr
42 113

C

Cr

Bedding takes the form of large, low amplitude dunes 2MT11

Plant debris is concentrated into discrete horizons

Contains linguoid ripples

100
35

2MT2

2MT4-6

2MT3

2MT7-10

2MT1
R/Y

R

Y

Y

Y

Slight reddening of clay layers

M

11235

Middle Campodarbe Formation

Belsué-Atarés Formation
(Thickness = 66.0 m)

n=1

n=1

Exposed bedding surface with heavy bioturbation

R?

R?

R?

Fac-
ies

Lith-
ology

Sector: Western Jaca Basin

Bioturbation is concentrated onto internal bedding
surfaces
Huge fossil shell found not in-situ (d = 25 cm)

n=2

Silt is well bioturbated, and has associated red-yellow
colour mottling

n=1
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2MT03

Scarlet-red silt bed

Cr 10939

2MT04

2MT12-13

2MT14-15

42°33.96’N
000°53.69’W

Contains a large fossilised log, and well-developed
trough cross-lamination throughout

n=6

Martes
Date Logged: 19/5/02
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Sector: Western Jaca Basin
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Date Logged: 2/9/03 Logged By: Jamie Moss

Sector: Western Jaca Basin Page: 1 of 3
Triste

?

42°23.39’N
000°42.70’W

Well preserved bryozoan 4TR1

094
40

094
38

Big fragments (d < 5 cm) of large oysters

First seenNummulites

Foraminifera are concentrated towards tops of both
of these beds
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Date Logged: 2/9/03
Triste

?

Fragments of large oysters

First non-marly sandstone. Very finely tabular cross-
laminated, some of which is deformed and even
sheared over 4TR2

Tabular cross-lamination shows small scale sand /
silt oscillations

Some layers are highly disturbed by dewatering

100
38

n=1

n=4

Sector: Western Jaca Basin
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Date Logged: 2/9/03
Triste

?

?

R

R

R

Y
?Y

?Y

?Y

?Y

G/R

Well sorted at base, less so at top

Beds are fairly laterally extensive. (Photos of these
beds on other side of valley) 4TR3-5

4TR01

Middle Campodarbe Formation

Yeste-Arrés Formation & Árguis Formation
(Thickness recorded = 216.8 m)

42°23.55’N
000°42.75’W

42°23.55’N
000°42.77’W

?
Bioturbation is concentrated on bedding surfaces /
internal bedding surfaces. Lower bed is well sorted

R
Y

Well sorted

Channelised: sandstones erode down into underly-
ing clays with several m’s of erosional relief 4TR6

109

42

Red clay rip-ups

Sector: Western Jaca Basin
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42°24.68’N
000°47.16’W

?

?

?

?

?

?

?

?

?

?

?

?

(Inaccessible)

(Inaccessible)

(Inaccessible)

Throughout this lower section, division into beds is
fairly arbitrary

118

72

?

Sector: Western Jaca Basin
Salinas de Jaca

Dates Logged: 2-3/9/03
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Salinas de Jaca

Dates Logged: 2-3/9/03

?

? ?

R

R

R/G

Y

?

?

?

?

?
Possible are very small but numerous.
First non-marly bed

Nummulites
4SL01

Sandstone interbeds are not marly

Middle Campodarbe Formation

Yeste-Arrés Formation & Árguis Formation
(Thickness recorded = 109.2 m)

42°24.70’N
000°47.13’W

42°24.71’N
000°47.13’W

Shelly fossils are only found at base of bed

4SL02

4SL1

4SL2

Sandstones are well sorted

Pebble are concentrated into horizons and are of
various types, including limestoneR

R
to

Y

Well developed colour mottling at base of bed
n=1

R

Sector: Western Jaca Basin
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Date Logged: 3/9/03 Logged By: Jamie Moss

Sector: Western Jaca Basin Page: 1 of 3
Villalangua

42°24.87’N
000°48.21’W

Silty marls for many 10 m’s, then no exposure

Gently rippled throughout, but with no obvious dom-
inant palaeocurrent direction

Well bedded
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Date Logged: 3/9/03
Villalangua

or

?

Well defined, laterally extensive bed (also seen at
Salinas de Jaca?). Internally massive

?

?

?

M

R

R

R

Y

Y

G

G

or

Prominent, well sorted sandstoneCr 4VL1-2

4VL01

106

90

Middle Campodarbe Formation

Yeste-Arrés Formation & Árguis Formation
(Thickness recorded = 172.6 m)
(Sandstone below could also be part of the
Middle Campodarbe Fm.)

42°24.97’N
000°48.18’W

R

n=1

Sector: Western Jaca Basin
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Date Logged: 3/9/03
Villalangua

Well sorted

42°24.97’N
000°48.14’W

Sector: Western Jaca Basin
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Sobrarbe Formation

San Vicente Formation (?)
(If not exactly the base of the Sobrarbe Fm., then
thought to be very close)

(m)
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Date Logged: 9/6/02 Logged By: Jamie Moss

Sector: SE Jaca Basin Page: 1 of 3

42°16.96’N
000°04.87’E

M

M

M

M
M

M

M

M

?

?

? ?

M??

2EP02

2EP01C
C

094
12

MR? ???

Contains very abundant , large and
small, and with unusual dark red discolouration,
concentrated at base of bed

Nummulites

Fac-
ies

Lith-
ology

M
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M

M
M
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Y
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Y

Y

M

2EP14-15

2EP12-13

2EP11

2EP10

2EP06

2EP05f

2EP04f

?

?

First bedAlveolina

Contains particularly large Alveolina

Nummulites still have dark red discolouration

More calcareous towards base

Bed contains abundant unfragmented fossils of a
very large and unique bivalve (?), concentrated
towards base of bed and possibly preserved in their
life positions; also a particularly large gastropod,
and forms a large and prominent dip-slope

?

First appearance of slightly yellowish, rather than
grey, beds

Both beds are very poorly sorted and contain a few
quartz pebbles

Very fine parallel lamination at base

Lamina thickness decreases upwards, with grain-
size

Both beds contain unusual dipping, thickening /
thinning and ‘folded’ laminae, which could be

due to synsedimentary
deformation

hum-
mocky cross stratification or

Pebbles are mainly limestone, plus a few quartz

First appearance of spherical hollow iron nodules
032

28

Fine beds are generally yellowish, distinct in appear-
ance from marls, and often poorly exposed

?

Horizon of mainly limestone pebbles

?

?

?

? Beds show first significant lateral variations
032

32

n=2

Eripol
Date Logged: 9/6/02

Fac-
ies

Lith-
ology

2EP03

Sector: SE Jaca Basin
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2EP16-17

2EP18-19

2EP07

?

?

?

?

?

Escanilla Formation

Sobrarbe Formation
(Thickness = 209.6 m)

42°16.72’N
000°05.59’E

n=4

n=6

Eripol
Date Logged: 9/6/02

Fac-
ies

Lith-
ology

Sector: SE Jaca Basin
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Date Logged: 6/6/02
Las Almunias (Upper)
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Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness recorded = 60.0 m)

42°15.21’N
000°04.02’W

42°15.06’N
000°04.07’W

?

M

R

M

MM
R

R
M?

?

?

R

R

R

R

M

R
R

R

Burrows are often infilled by medium sands

Rich in large mica flakes

?

n=3

n=15

2LU01
037

17

026

14

?

Sector: SE Jaca Basin
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(m)

Las Aluminas (Upper)

2LU2-3

2LU02
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42°15.00’N
000°04.09’W

R

R

R
R

R

R

R

Quartz and limestone pebbles?

?

n=4

Date Logged: 6/6/02

Sector: SE Jaca Basin

148



(m)

-4

0

4

8

12

16

20

24

28

32

36

40

44

48

52

56

60

68

72

76

80

84

88

92

64

Dates Logged: 7/6/02
Las Almunias (Lower)

2LL1-4

2LL01

2LL5-6

Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand

Complex rippling throughout, but may have one
dominant palaeocurrent direction

PS

Samples
& Photos

GPS &
S&D

42°15.16’N
000°04.45’W

42°15.02’N
000°04.30’W

Contains large mica flakes (up to d = 3 mm)
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Logged By: Jamie Moss
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038
04

n=3

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness recorded = 41.6 m)

42°15.03’N
000°04.30’W

Fac-
ies

Lith-
ology

Sector: SE Jaca Basin
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Date Logged: 10/6/02
Pedruel

2PR6-8

2PR4-5

2PR1-3

2PR01

2PR02f
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42°15.53’N
000°05.21’W

?

M

M

VPS. Shells are concentrated at base

Contains well developed tabular cross-bedding, and
patches of well developed asymmetrical ripples

Throughout section, bioturbation is concentrated on
bedding surfaces, rather than within beds, and most
beds are poorly sorted

Log terminated when dip of beds = dip of hillside as
margin of syncline is approached. Laterally, major
facies noted were ‘sand flats’ (with ripples, dunes,
dessication cracks, patches of / pebbles
/ shelly debris, but no ‘brittlestar traces’) and thick
grey marls, with thin silt to very fine sand interbeds

Nummulites

End of exposure of Belsué-Atarés Formation
(Thickness recorded = 16.0 m)M ?

024

16

006

16

013

09

n=4

n=10

n=4

Sector: SE Jaca Basin
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Logged By: Jamie Moss
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?

?

??

?

?

Belsué-Atarés Formation & Árguis Formation

Guara Formation
(No obvious dip discordance across contact)

Belsué-Atarés Formation

Belsué-Atarés Formation & Árguis Formation
(Thick. this package B-A Fm. & Á Fm. = 46.4 m)

42°18.87’N
000°07.83’W

Very rich in all sizes of Nummulites
090

36

080
36

086
40

Nummulites occur throughout but are more conc-
entrated into several bands, and especially at base
of bed

4BA01

Extremely rich in , and rich inAlveolina Nummulites 4BA1-2

4BA3

4BA4

Cross-bedded throughout

All sandstones are poorly sorted, the coarser beds
especially so

VPS
Various pebble types

Contains unusual branching burrow

(At this point section traverses 800 m west, along
strike)

Sector: SE Jaca Basin
Bara

Dates Logged: 6-7/9/03
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Sector: SE Jaca Basin Page: 2 of 7
Bara

Dates Logged: 6-7/9/03

R/G

R/G

R

R

R

G

R
R

RR

R

Y

Y

G

G

G

Y/G

?

?

?

?

??

??

?

?

?

?

?

?

All are generally poorly sorted

All gaps are probably marls

(At this point section traverses a further 100 m west,
along strike)

076
44

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 114.8 m)
(Tot. thick. B-A Fm. & Á Fm. so far = 161.2 m)

42°18.95’N
000°08.59’W

Tabular cross-bedding is particularly low angle
VPS

Belsué-Atarés Formation

Lower Campodarbe Formation
(Thickness of this package of LC Fm. = 6.4 m)

42°19.02’N
000°08.58’W

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 4.8 m)
(Total thickness of B-A Fm. so far = 119.6 m)
(Tot. thick. B-A Fm. & Á Fm. so far = 166.0)

42°19.03’N
000°08.59’W

n=1
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Bara

Dates Logged: 6-7/9/03
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R/Y/G
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R/G

R/G

R/G

?

?

080
42

VPS. Contains a wide variety of pebble types, and
red clay rip-ups

Very well developed colour mottling at top of bed 4BA5-6

VPS
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Y/G

?

?

?

R/Y/G

07244

VPS

VPS. Predominantly quartz pebbles

Belsué-Atarés Formation

Lower Campodarbe Formation
(Thickness of this package of LC Fm. = 168.8 m)
(Total thickness of LC Fm. so far = 175.2 m)

42°19.16’N
000°08.59’W

VPS

Wave-rippling does not have an obvious dominant
palaeocurrent direction

VPS

Palaeocurrent direction of wave-rippling is variable

084
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n=4
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Dates Logged: 6-7/9/03

VPS

VPS

VPS

?

?

?

086
40

Gaps are probably marls

n=3

155



Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand(m)

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts
Fac-
ies

Lith-
ology

496

500

504

508

512

516

520

524

528

532

536

540

544

548

552

556

560

568

572

576

580

584

588

592

564

Logged By: Jamie Moss

Page: 6 of 7Sector: SE Jaca Basin
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?
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VPS. Contains occasional, very small quartz pebbles

4BA02

VPS

Extremely rich in marl rip-ups

VPS
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Logged By: Jamie Moss

Page: 7 of 7Sector: SE Jaca Basin
Bara

Dates Logged: 6-7/9/03

R

R

R

R

R

R/Y/G
R&Y

R/Y

R/Y
R/Y

R/Y

R/Y

R

R

Y/G

Y/G

Y/G

G

G

G

G

?

R/Y/G?

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 270.0 m)
(Total thickness of B-A Fm. so far = 389.6 m)
(Tot. thick. B-A Fm. & Á Fm. so far = 436.0 m)

42°19.37’N
000°08.61’W

Sandstone beds often consist of many different grain
sizes, usually associated with different sets of cross-
lamination / -bedding

R?
Yor

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 4.8 m)
(Total thickness of B-A Fm. = 394.4 m)
(Tot. thick. B-A Fm. & Á Fm. = 440.8 m)
(TT. B-A Fm. & Á Fm. & LC Fm. to here = 632.0 m)

42°19.38’N
000°08.66’W

42°19.40’N
000°08.65’W

Lower Campodarbe Formation
(Thickness of this package of LC Fm. = 16.0 m)
(Total thickness of LC Fm. so far = 191.2 m)

42°19.39’N
000°08.63’W

None of these beds contain shells or shell fragments

Includes lenses of conglomerate, containing small
quartz pebbles

Contains grey clay rip-ups, and well broken oysters

R/Y
Generally well sorted (even the coarse base is mod-
erately well sorted)
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Dates Logged: 8-10/9/03 Logged By: Jamie Moss

Sector: SE Jaca Basin Page: 1 of 12
Nocito

?

Belsué-Atarés Formation & Árguis Formation

Guara Formation

42°18.18’N
000°15.07’W

?

?

Bedded micrite. and are con-
centrated into horizons

Nummulites Alveolina

?
034

90

Very rich in of all sizes, including some
particularly large ones. High lime content

Nummulites

Nummulites are concentrated into bands, and are
generally far fewer in number. Very little lime content

?

Oyster horizon
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Belsué-Atarés Formation

Belsué-Atarés Formation & Árguis Formation
(Thick. this package B-A Fm. & Á Fm. = 154.0 m)
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Moderately well sorted

4NC01

n=1
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Gaps are probably marls

?
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n=2
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n=9

?
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Sector: SE Jaca Basin
Nocito

M
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All sandstones are very ‘clean’

Gaps are probably still marls

n=2
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Dates Logged: 8-10/9/03

Sector: SE Jaca Basin
Nocito

?

Most of this gap (and others) is sandstones, not marls.
(Not exposed due to being under water in river)
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?

VPS

?

?

? Pebbles are mainly quartz

Probably marls

?
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Dates Logged: 8-10/9/03

Sector: SE Jaca Basin
Nocito

M

?

?

05630

VPS. Unusual trace fossil on top surface of bed 4NC1

Contains some unusual and extremely large burrows 4NC2-3

(Large traverse in section at this point. Difficult to
determine relative positioning of two ends of log
due to distance apart and changing strike & dip)

VPS

06616

n=1
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Sector: SE Jaca Basin
Nocito

VPS

VPS

?

?

?
?

4NC02

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 624.8 m)
(Tot. thick. B-A Fm. & Á Fm. so far = 777.8 m)
(Boundary is hard to place - could be higher, but
no lower)

42°18.46’N
000°15.62’W

06622
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Sector: SE Jaca Basin
Nocito

R

R/Y

R/Y

R?

R/Y

R/Y

R/Y

R?

R?

(Modern red soils are found in this gap)

VPS. Contains a variety of small, sub-rounded
pebbles

Above base, bed is well sorted

VPS

PS

Belsué-Atarés Formation

Lower Campodarbe Formation
(Thickness of this package of LC Fm. = 108.8 m)

42°18.54’N
000°15.62’W
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Sector: SE Jaca Basin
Nocito

G
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??

?

Gaps are likely to mostly be marls, with only a few
minor interbedded sandstones

VPS

078
22

Large oyster found not in-situ
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Dates Logged: 8-10/9/03

Sector: SE Jaca Basin
Nocito

VPS. All pebbles are quartz

Lower Campodarbe Formation

Belsué-Atarés Formation
(Thickness of this package of B-A Fm. = 231.8 m)
(Total thickness of B-A Fm. = 856.6 m)
(Total thickness of B-A Fm. & Á Fm. = 1010.6 m)

(A very hard boundary to place - based on non in-
situ oysters, modern red soils, and vague ‘look’ of
sandstones)

(TT B-A Fm. & Á Fm. & LC Fm. to here = 1119.4 m)

42°18.69’N
000°15.76’W

42°18.70’N
000°15.83’W

Numerous oysters found not in-situ

(Modern soils in this gap are red)

?to Possible very low-angle tabular cross-bedding

(Exact summit of small hill overlooking Nocito valley)
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Dates Logged: 4-5/9/03 Logged By: Jamie Moss

Sector: SE Jaca Basin Page: 1 of 4
Gabardiella

?

?

Belsué-Atarés Formation & Árguis Formation

Guara Formation
(Contact placed at great discordance in dip, but
not strike)

42°18.82’N
000°17.57’W

Approximately 6 m more to the sandy limestones
normally seen at the top of the Guara Formation

020

72

to

to

36

022

28

174

?

?

?

?

?

?

?

?

Sandstones are poorly sorted

Some wave-ripples are draped by mud

??

Belsué-Atarés Formation

Belsué-Atarés Formation & Árguis Formation
57.2 m)(Thick. this package B-A Fm. & Á Fm. =
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4GB01

VPS. All pebbles are quartz

VPS

or

All sandstones are poorly sorted

163

32

VPS

Includes fragments of large oysters

VPS

PS
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Dates Logged: 4-5/9/03

Sector: SE Jaca Basin
Gabardiella

?

?

?

?

?

?

PS

VPS

Thin horizon with pebbles and large oyster fragments

Wave-ripples have formed on backs of dunes

Probably marls

All sandstones are poorly sorted. Coarsest horizons
are usually VPS and contain most oysters

VPS. Various pebble types

4GB02

VPS

VPS

n=3

n=8

n=2

n=5
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Dates Logged: 4-5/9/03

Sector: SE Jaca Basin
Gabardiella

Lower Campodarbe Formation

Belsué-Atarés Formation
(Total thickness of B-A Fm. = 239.8 m)
(Tot. thick. B-A Fm. & Á Fm. = 297.0 m)
(Contact placed arbitrarily in middle of gap)

42°19.00’N
000°17.04’W

42°19.01’N
000°16.99’W

Almost certainly fines. Very hard to estimate thick-
ness of gap due to difficulty in measuring strike & dip

Various pebble types
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Logged By: Jamie Moss

Page: 1 of 11Sector: Southern Jaca Basin

2LS01

2LS02f

Belsué-Atarés Formation & Árguis Formation

Guara Formation

42°18.88’N
000°19.45’W

?32
081

Poorly bedded/massive; may contain some sand
(or sand-sized shell fragments); little shell content
and notably, no Nummulites

Sandstone bed is made almost entirely of limestone
derived grains

PS

Poorly sorted, includes a few red quartz pebbles

Shell fragments concentrated towards base of bed

Base of bed almost entirely composed of shell frag-
ments; far fewer towards top

These beds are grey coloured - seem to contain a
high proportion of limestone derived grains

G

G

G
G

G

G

G

?

?

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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Logged By: Jamie Moss

Page: 2 of 11

Not exposed, but lush vegetation and flat topography
suggest mostly marl

Lúsera
Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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42°19.06’N
000°19.50’W

Largely massive

Quite heavily bioturbated throughout

Lúsera
Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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M

M

2LS7-8

2LS03

?

Thin horizon packed with small pebbles (mostly
quartz), marl rip-up clasts, shell fragments, and a
few large Nummulites

Thin horizon of finely laminated material, rich in
plant debris and deformed by loading; forms part of
the first well cemented bed

34

114

Asymmetrical ripples are covered by mud drapes
n=2

?

3LS1-3

3LS01

?

?

115

32

?

Top of ridge that Lúsera village is built on

n=8

Lúsera

?

?

Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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Probably mostly marls

?

?

?

or

or

Lúsera
Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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M

3LS03f

M

Decreasing marl content

Intense burrowing confined to top portion of bed

3LS02

096
25

Fossil content increases upwards

Several very large burrows

n=6

M

Lúsera
Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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M

3LS4-5

3LS04

?

?

Lúsera
Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03

180



Fac-
ies

Lith-
ology

696

700

704

708

712

716

720

724

728

732

736

740

744

748

752

756

760

768

772

776

780

784

788

792

764

(m) Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts
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3LS6-7Large interconnecting burrows (not found in-situ)

Contains abundant partly-broken calcite plates

Particularly large burrows

Fossils concentrated at tops of these three beds

VPS

Lúsera
Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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Prominent Sandstones of the B-A Fm.

Belsué-Atarés Formation & Árguis Formation
(Thickness up to here = 799.8 m)

42°19.51’N
000°19.47’W

42°19.60’N
000°19.29’W

?

?

?

?

?

?

?

PS

Bioturbation and wave rippling restricted to internal
bedding surfaces

Gaps in exposure probably contain mostly fines

Coarser horizons are poorly sorted

VPS

or

Extremely difficult to measure thickness of gap.
Also, not necessarily all fines

VPS

n=4

3LS05

116

34

VPS

Lúsera

?

Sector: Southern Jaca Basin

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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Logged By: Jamie Moss

Page: 10 of 11

?

?

??

??

?

?

?

?

Unusually for such a coarse unit, bed is made of thin,
parallel, planar beds (not erosive or lenticular). Most
pebbles are quartz or chert and are sub-angular to
sub-rounded. Bed is folded into a gentle syncline

C

C

Y
VPS
Contains first limestone pebbles

Coarser interbeds contain huge quantities of yellow
silt rip-ups

Nearly all beds of medium grain-size and above
contain at least a few small quartz pebbles

VPS

Bioturbation concentrated on upper surfaces of beds

VPS

VPS

VPS. Consistent palaeocurrent hard to define

24

112

Fines still appear to be grey and marly where seen

VPS

n=1

Lúsera
Sector: Southern Jaca Basin

G

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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Logged By: Jamie Moss
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?

? ?

?

?

?

?

?

C

C

Again, consistent palaeocurrent direction hard to
define

All beds are, at best, poorly sorted

VPS

VPS

Virtually all pebbles so far have been quartz, most
are small & well-rounded, and are usually concent-
rated in any coarser horizons within beds

VPS

3LS8-9

VPS. Possible heavily bioturbated upper surface

Finer sandstone beds are still quite well sorted

Y Yellow silt bed may in fact be a layer of modern soil

Highest in-situ oyster fossils

VPS

VPS

VPS. Includes some limestone pebbles

Bed is made up of several large lenses, either
dominated by small pebbles (quartz, chert, a few
limestone; sub-rounded–rounded), VC sand, or
great quantities of rip-ups (silt–VF sand, yellow and
up to d = 10 cm), but absolutely no shells

Foresets made up of alternating, sharply bounded
layers of M and VC sand 3LS12-13

3LS10-11

3LS06

??R
Very heavy bioturbation in upper portion (though
could just be unusual weathering). Could be slightly
reddened at very top

096
16

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Total thickness of B-A Fm. & Á Fm. = 1089.2 m)
(Thickness of Prominent Sandstones = 289.4 m)
(First red bed defines contact, despite earlier
disappearance of oysters)

42°19.84’N
000°19.26’W

42°19.85’N
000°19.26’W

Moderately well sorted

Pinkish-red

n=3

n=1

n=4

Lúsera
Sector: Southern Jaca Basin

R?

Dates Logged: 3/6/02, 1-2/5/03 & 7-8/6/03
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Sector: Southern Jaca Basin Page: 1 of 11

Belsué-Atarés Formation & Árguis Formation

Guara Formation

42°18.27’N
000°22.29’W

106
30

?

?

Bedded micrite with occasional concentrations of
Nummulites

Almost certainly marls

Dip discordance of about 10° between Árguis Form-
ation and Guara Formation below

Wave-rippled throughout (except for finer, parallel
laminated base), but without any consistent palaeo-
current direction

3BS1-2

3BS01

088
20

Heavy bioturbation may have destroyed any wave-
rippling

Not found in-situ

Gradual upward development of wave ripples

DatesLogged:20-21&25-26/5/02 &2&9/6/03 Logged By: Jamie Moss & Stuart Jones
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?

?

Green mineral, probably glauconite, concentrated
into burrows

Poorly sorted with many sub-angular grains

Nummulites very small; echinoids not found in-situ

Logged By: Jamie Moss & Stuart Jones
Belsué

DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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?

?

?

?

Contains some very large burrows

??

Contacts between beds may be more gradational
than indicated - but drape of weathering debris at
top and base of most beds makes it difficult to tell

Logged By: Jamie Moss & Stuart Jones
Belsué

DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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Page: 4 of 11

3BS02

A traverse of roughly 400 m west at this point joins
base of original log

Logged By: Jamie Moss & Stuart Jones

M
42°18.66’N
000°22.88’W

42°18.58’N
000°22.36’W

2BS01

06028

Belsué
DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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?

30
085

n=6

110

31

n=1

Logged By: Jamie Moss & Stuart Jones
Belsué

DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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M

M

?

Very large (d = 2 cm)Nummulites

Rich in a diverse range of fossils

2BS02f

2BS03f

2BS04f

2BS05f

2BS1-2

2BS06

Very large burrow (d = 5 cm)

Conspicuous absence of symmetrical ripples in the
44 m thick package of sandstones beneath this point

2BS3-4
Flame structures, minor growth faults and branch-
ing bryozoa?

30
096

27
087

n=12

Some ripples bifurcate

Particularly large Nummulites

n=1

Logged By: Jamie Moss & Stuart Jones

n=9

n=1

Belsué
DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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Ripple content decreases upwards

Very large burrow 2BS5-6

Nummulites concentrated into discreet horizons

n=8

Logged By: Jamie Moss & Stuart Jones
Belsué

DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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Nummuites concentrated into patches

Logged By: Jamie Moss & Stuart Jones
Belsué

DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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M

M

?

?

C

2BS07f

2BS08f

Very large burrows

105
30

n=2

n=3

Some minor faults

Small quartz pebbles

2BS7-8

2BS09

Concentrated layer of fragmented shells

2BS9-12

2BS10f

2BS11f

2BS12f

Logged By: Jamie Moss & Stuart Jones

Well developed wave rippling and planar cross-
bedding throughout

Very well preserved bryozoan

Belsué
DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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Prominent Sandstones of the B-A Fm.

Belsué-Atarés Formation &
(Thickness up to here = 916.8 m)

Árguis Formation

42°19.31’N
000°23.06’W

2BS13-14

n=1

n=1

26

1112BS15-17

2BS13

Logged By: Jamie Moss & Stuart Jones

M

All pebbles are quartz

PS

Better sorted towards top

PS

Wave rippling is localised and only very slight
104

28

VPS

Bioturbation concentrated in uppermost portion of
bed (plus some on internal bedding surfaces)

Probably marl

M

Very rich in shell fragments, including some types
not seen previously

Belsué
DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin
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Logged By: Jamie Moss & Stuart Jones
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Y

Y

Y

Y
?G/Y

Y

Y

Y

Y

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Total thickness of B-A Fm. & Á Fm. = 1013.6 m)
(Thickness of Prominent Sandstones = 96.8 m)
(Contact is defined by first red clay bed, and is
very much fines dominated)

42°19.35’N
000°23.00’W

42°19.38’N
000°22.97’W

?

Bioturbation concentrated at top of bed; pebbles
are mainly quartz but include a few limestone

VPS

Belsué
DatesLogged:20-21&25-26/5/02 &2&9/6/03

Sector: Southern Jaca Basin

Fac-
ies

Lith-
ology

195



Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand(m)

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts
Fac-
ies

Lith-
ology

-4

0

4

8

12

16

20

24

28

32

36

40

44

48

52

56

60

68

72

76

80

84

88

92

64

Dates Logged: 6-11/6/03 Logged By: Jamie Moss

Sector: Southern Jaca Basin Page: 1 of 2
Monrepos

?
or

Below this arbitrary starting point are marls, with a
few sand interbeds, for several 10 m’s

42°19.68’N
000°23.97’W

?

?

?

?

?

?

?

?

?

?

C

Possible tabular cross-bedding is very low angle.
Bed is also cut by a large dewatering pipe coming
from bed below. Channelised form may in fact be
caused by dewatering

3MN1-2

3MN3-4

3MN5-6

3MN7-8

Rip-ups may represent a lag at the base of a large
channel

Bed contains some thin, trough cross-laminated
coarse horizons

3MN01
117

32

Very heterogeneous bed

Pebbles are mainly quartz, plus some chert, lime-
stone and sandstone
Base of bed has >1 m of erosional relief on it. Axis
of channel is aligned approximately N-S

Up to 3 m of erosional relief on base gives bed a
channel form

Bioturbation is concentrated on internal bedding
surfaces

All beds are becoming extremely lenticular

Poorly sorted. Rip-ups and grooves lie on internal
bedding surfaces. Grooves show a wide spread of
orientations (tool marks may indicate that some of
the palaeocurrent was towards the south)

or

3MN9-10
Tabular cross-bedding is low-angle (lateral accretion
type), dips to the E, and is defined by the presence /
absence of pebbles and rip-ups

Contains a few ‘doggers’ towards baseor

or
C

C

C

?
Oysters may not be in-situ

Plant debris is often concentrated into thin, discrete
horizons, as here

Heterogeneous and with lenticular bedding through-
out

3MN02

108

28

Y

Y

?

Probably marls / clays

VPS

These beds erode strongly into the beds below

n=9

n=9

?

n=6

? n=7

n=11

Prominent Sandstones of the B-A Fm.

Belsué-Atarés Formation & Árguis Formation
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Logged By: Jamie Moss

Page: 2 of 2

Dates Logged: 6-11/6/03

Sector: Southern Jaca Basin
Monrepos

R

G

?

??

Probably clays (or marls)

Lower Campodarbe Formation

Prominent Sandstones of B-A Fm.
(Thickness of Prominent Sandstones = 78.6 m)

42°19.58’N
000°23.65’W

R
Y
G

3MN11-12

Contains a diverse range of sub-rounded pebbles:
quartz, sandstone and chert

Lower Campodarbe Fm. continues with thick red
and grey clays, with occasional, thin sandstone
interbeds (reddened and heavily bioturbated) for
many 10 m’s, i.e. is very fines dominated

Grey clays could be marly?

Grey clay interbeds could be marly?

G

197



Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand(m)

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts
Fac-
ies

Lith-
ology

-4

0

4

8

12

16

20

24

28

32

36

40

44

48

52

56

60

68

72

76

80

84

88

92

64
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M

M

M

M

Belsué-Atarés Formation & Árguis Formation

Guara Formation

42°19.59’N
000°24.79’W

2PA01

2PA02

Basal beds are affected by numerous ten-metre-
scale normal faults (possible growth structures) 2PA1-9

36
095

Fossils, pebbles and trough cross-lamination is con-
centrated in coarse horizons

2PA10-11

42
101

Marl rip-up clasts are concentrated into metre-scale
lenses

Base of log lies on the axis of the Pico del Águila
anticline

Sector: Southern Jaca Basin
Pico del Águila

Cr

Dates Logged: 26-27/5/02 & 6/6/03
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M

M

M

M

M

M

?

M

C

Horizon of Nummulites

Bioturbation is concentrated on internal bedding
surfaces

37
092

?

First appearance of ‘oyster colonies’ 2PA12-15

2PA16-19

2PA03

2PA04f

2PA06f

2PA05f

Echinoids appear strongly flattened

Upper surface of sandstone bed is highly irregular,
including a small normal fault. Limestone drapes
over this and in-fills burrows in top of sandstone

Highly fragmented shells are limited to basal port-
ions of bed

n=1

Sector: Southern Jaca Basin
Pico del Águila

Dates Logged: 26-27/5/02 & 6/6/03
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Logged By: Jamie Moss

Sector: Southern Jaca Basin Page: 3 of 4
Pico del Águila

42°19.70’N
000°24.75’W

2PA07

2PA08

2PA20-21

3PA1-3Prominent Sandstones of the B-A Fm.

Belsué-Atarés Formation & Árguis Formation
(Thickness up to here = 257.4 m)

091
28

VPS, with horizons of shell fragments and pebbles

Wave ripples bifurcate

Poorly sorted, and contains well developed cross-
beeding

n=1

n=5

From this point onwards, gaps in exposure are no
longer likely to simply be marl beds (or other fines)

C

VPS

M VPS. All beds seem to be poorly–very poorly sorted

?
3PA4-5

3PA01

So far, no consistent palaeocurrent direction is re-
cognisable within the cross-lamination / -bedding

Dates Logged: 26-27/5/02 & 6/6/03
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Logged By: Jamie Moss

Page: 4 of 4Sector: Southern Jaca Basin
Pico del Águila

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Total thickness of B-A Fm. & Á Fm. = 297.4 m)
(Thickness of Prominent Sandstones = 40.0 m)

42°19.72’N
000°24.76’W

42°19.76’N
000°24.73’W

R?

Modern soils are very red

?

?

Fairly well sorted, and grey coloured

Cross-bedding may have a dominant palaeocurrent
direction

n=1

3PA6-8

Well sorted, but appears to be completely massive.
This bed is very prominent, forming the skyline and
major break of slope in the vicinity of the Pico del
Águila anticline

Dates Logged: 26-27/5/02 & 6/6/03
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Logged By: Jamie Moss

Page: 1 of 14

Dates Logged: 28-29/5/02 & 3-5/6/03

Sector: Southern Jaca Basin

??

?

Belsué-Atarés Formation & Árguis Formation

Guara Formation

42°18.28’N
000°27.12’W

High sand content, well bedded, few fossils
106

34

106
30Slightly lower angle of dip than Guara Formation (?)

3AG1-2
Rare pure blue-grey marls, free of any sand or silt
content except for occasional very thin interbeds

Although most siltier beds are almost certainly
wave-rippled, ‘ripple crests’ used for palaeocurrent
measurements may in fact be a product of the
way these beds fracture and nothing more.
Amount of wave rippling often increases with
grain size - finest beds are usually parallel laminated

3AG3-4

28

113

Predominantly marl beds seem to have little or no
bioturbation

3AG5-6

3AG01

n=9?

? n=1

Árguis

Fac-
ies

Lith-
ology
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Logged By: Jamie Moss

Page: 2 of 14

??

?

?

?

?

?

Contains patchy concentrations of glauconite 3AG7-8

097
30

Wave rippling or just fracturing?

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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Sector: Southern Jaca Basin
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?

?

?

?

Heavily bioturbated - contains many large traces
and burrows

n=1

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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Sector: Southern Jaca Basin
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?

?

First seen, and are particularly smallNummulites

?

?

? = particularly small foraminifera, probably
Nummulites

42°18.70N
000°26.91W

25
089

2AG01

2AG02

?

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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Sector: Southern Jaca Basin
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?

?

?

?

?

Some large burrows

Apparently no marl content - coloured yellowish
rather than the grey of marl containing bedsY

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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206



496

500

504

508

512

516

520

524

528

532

536

540

544

548

552

556

560

568

572

576

580

584

588

592

564

(m) Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts

Logged By: Jamie Moss

Page: 6 of 14

?

?

?

?

??

Monotonous marly sandstone beds 3AG9-12

3AG19-20

?

?

?
?

Contains very large dewatering pipe, around which
laminae in bed are strongly contorted. Bioturbation
is pre-dewatering

Bed unaffected by dewatering, but contains unusual
mm-scale mud laminae

Bed unaffected by dewatering

Bed contorted throughout by dewatering

Or could be hummocky cross-stratification

No consistent palaeocurrent obvious for wave ripples
(though may not even be wave ripples?)

080
36

Entire volume of bed seems to be affected by this
particular trace fossil

Little if any rippling, but very heavily bioturbated

Many burrows feature U-shaped laminae at their
bases

As bed becomes progressively more marly, levels
of bioturbation gradually decrease

42°18.85’N
000°26.72’W

3AG13-14

2AG03

2AG5-6

n=4

3AG15-18

2AG7-8

2AG04

(Probable) first appearance of unusual trace fossils;
occur with considerable abundance

2AG05f

2AG9-12

This package of sandstones is very laterally exten-
sive, though may thin by 1–2 m 2AG1-4

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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?

?

?

?

M

Possible algal mat - a 40 cm long layer, 5 mm thick,
with a mesh structure which resembles that of a
bryozoan

Sand content gradually decreases to almost zero
at top of bed

087
32

42°18.95’N
000°26.77’W

083
32

C

C

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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Sector: Southern Jaca Basin

208



696

700

704

708

712

716

720

724

728

732

736

740

744

748

752

756

760

768

772

776

780

784

788

792

764

(m) Notes
Palaeo-
currents

Clay Silt VF F M C VC
Sand

Samples
& Photos

GPS &
S&D

G
ra

n
u
le

s

S
m

a
ll

P

M
e
d

P

L
a
rg

e
P

C
o
b
b
le

s

Clasts

Logged By: Jamie Moss

Page: 8 of 14

M

M

M

C
Nummulites are particularly small 088

27

2AG06f

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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?
First appearance of another unusual trace fossil (or
body fossil?), comprising of a star-shaped ring of
calcite crystals 2AG13-14

2AG07

M

Dates Logged: 28-29/5/02 & 3-5/6/03
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Dates Logged: 28-29/5/02 & 3-5/6/03
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Gastropods are similar to those seen on Belsué log
- sample

30

114
2AG08
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Prominent Sandstones of the B-A Fm.

Belsué-Atarés Formation & Árguis Formation
(Thickness up to here = 1109.2 m)
(But contact could in fact be a few 10 m’s lower)

42°19.21’N
000°26.89’W

Logged By: Jamie Moss
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?

3AG21-22

3AG02

?

?

Poorly sorted and cross-bedded throughout

All sandstones are poorly sorted. Some contain
minor gaps in exposure (not recorded) which may
represent interbeds of fines

Appears to be surprisingly massive 3AG23-24

PS

PS

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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Sector: Southern Jaca Basin

From this point onwards, gaps in exposure are no
longer likely to simply be marl beds (or other fines)
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?

PS

Large oyster fragment, found not in-situ

Large oyster fragments, found not in-situ

Thin grey marlG

VPS

Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Total thickness of B-A Fm. & Á Fm. = 1255.6 m)
(Thickness of Prominent Sandstones = 146.4 m)
(No exposure suggests contact is fines dominated)

42°19.28’N
000°26.90’W

Fossilised leaf
Extremely heavily bioturbated upper surface

3AG03f

Yellow coloured bed, but may be slightly pinkish on
top

Present-day soils are clearly reddened

Slight reddening of present-day soils first noted

Fairly well sorted. Grey and pink sandstones of the
Lower Campodarbe are clearly distinct from the
brown sandstones of the Belsué-Atarés Formation

Dates Logged: 28-29/5/02 & 3-5/6/03
Árguis
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In both beds, bioturbation is highly concentrated on
upper surface, with very little throughout rest of bed 3AG25-26

42°19.30’N
000°26.90’W

Dates Logged: 28-29/5/02 & 3-5/6/03
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Sector: Southern Jaca Basin Page: 1 of 8
Bentué de Rasal

Belsué-Atarés Formation & Árguis Formation

Guara Formation

42°20.27’N
000°29.71’W

48

111

Base of log is the axis of Bentué de Rasal anticline

Almost certainly marl

Dates Logged: 30-31/5/02 & 10/6/03
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2BR1-2

2BR01

38
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Has unusual ripple-like cross-lamination throughout
(but not due to ordinary straight-crested wave ripp-
les), and may be quite heavily bioturbated
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Sector: Southern Jaca Basin
Bentué de Rasal

Dates Logged: 30-31/5/02 & 10/6/03
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Sector: Southern Jaca Basin
Bentué de Rasal

Dates Logged: 30-31/5/02 & 10/6/03
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M

2BR3-4

2BR05

2BR02

2BS04

2BR03f

?

42°20.48’N
000°29.60’W

First appearance of ; are unusually
small (and continue to be so throughout rest of
section)

Nummulites

Well bedded limestone; shell fragments are mostly
concentrated into discreet horizons

Possible very small Nummulites

44
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Poorly bedded

Sector: Southern Jaca Basin
Bentué de Rasal

Dates Logged: 30-31/5/02 & 10/6/03
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M

2BR5-6

?
40

143

Fossils concentrated into numerous 2 cm thick
100% fossil horizons

Sector: Southern Jaca Basin
Bentué de Rasal

Dates Logged: 30-31/5/02 & 10/6/03
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Almost certainly marl

Sector: Southern Jaca Basin
Bentué de Rasal

Dates Logged: 30-31/5/02 & 10/6/03
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2BR06

Prominent Sandstones of the B-A Fm.

Belsué-Atarés ÁrguisFormation & Formation
(Thickness up to here = 621.0 m)

42°20.59’N
000°29.50’W

138

40

Sector: Southern Jaca Basin
Bentué de Rasal
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R/O/Gn/G Lower Campodarbe Formation

Prominent Sandstones of the B-A Fm.
(Total thickness of B-A Fm. & Á Fm. = 681.2 m)
(Thickness of Prominent Sandstones = 60.2 m)
(Boundary hard to place due to lack of exposure
and red soils from above being washed down,
obscuring colour of in-situ fines below)

42°20.61’N
000°29.48’W

Pebbles are mainly sub-angular to sub-rounded
quartz, plus a few chert

Some gaps are thought to be fines, but not all nec-
essarily are

(Inaccessible)

PS

R??&O/Gn/G

Very erosive base - up to 60 cm of erosional relief

Bioturbation and colour mottling only right at very
top of bed

Dates Logged: 30-31/5/02 & 10/6/03
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000°29.49’W

Dates Logged: 30-31/5/02 & 10/6/03
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