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8. APPENDIX: Description and Display of Lithological Sections

To serve as data bank for the present work and for future investigations, the mostimportant lithological sections
are figured here in detalled log drawings and briefly described. Given are carbonate content (qualitative), litho-
logy, sedimentary structures, grain size (semi—quantitative) and skeletal as well as non—skeletal particles.

Further informations, such as colouring, determined organisms, diagenesis, are additionally mentioned in the
explanations.

Location of sections can be drawn from fig. 1. chap. 1.1, and is further concretized in the text.

Legend (for all litho—logs)
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Adanaia Sections

The Adanais sections, ranging from the Amaral fm to the lower »Pteroceriano« fm give, together with the connected youn-
ger sequence of closeby section Bom Jesus, a good impression of the development in the southeastern part of the study
area.

Exceptionally, the Trancoso mb was also briefly examined due to its outwedging in neighboured sections (cf. to section Cal
handriz).

Nearby sections: BomdJesus, Calhandriz.

Section Adanaia 1

Location:geol.map, sheet Loures, NW quadrant. E Adanaia (at road between Arruda dos Vinhos and Alverca). Section
extending from isolated shed up to trigon. altitude 305 m.

Stratigraphic range: Amaral fmto Sobral fm.
Generalities:outcrop conditions good; marls normally covered. Rocks covered by thick weathering crust.

Description:

mO0.0—-4.0: grey marls with dendroid corals (mainly cf. » Calamophyilia« sp. and abundant crinoid stalks and os-
sicles; cidaroid spines (top of Abadia marls)

m4.0-10.0: massive, light coloured, thick—bedded coral boundstone (moslly balflestone) with Marinella lugeoni

m10.0—-11.0: intercalation of brownish, micaceous siltstones and fine—grained sandstones

m11.0-15.0: exposure gap, partly strongly weathered marls outcropping

m15.0-25.0: massive, brownish, very thick—bedded coral floatstone/boundstone (baffle/framestone). Massive and
fasciculate corals, Marinella lugeoni, echinoid debris, etc.

m25.0-29.0: gap, in ils midst poorly exposed marls with corals
m29.0-30.0: coral boundstone, full of massive coral heads

m30.0—-42.5: thick—bedded oolitic grainstones (partly packstones) with abundant nodules of M. lugeoni and cortoid
bivalve debris

m42.5-45.0: medium—bedded, well sorted oolitic grainstones (passing into packstones on lop), with increasing
amount of guariz in ooid cores. Thick coidic envelopes, partly complex and polyooids, lumps

m45.0—-50.0: micaceous, lignitic, ooid—bearing siltstones; in upper part intercalation of 30 cm marly—sandy oolitic
grain/packstone. Presumed base of Sobral fm.

End of section

Section Adanaia 2

Location:geol.map, sheet Loures, NW quadrant. 1.2 km S Adanaia 1. From hill SE Manacas up to hill crest with former,
small quarry.

Stratigraphic range:Oolitomb (top), Sobral im, lower part of »Pteroceriano« fm

Generalities:sectionpartly taken by zigzagging the slope to avoid major exposure gaps. Possibility of minor corre-
lation errors. Qulcrop conditions moderate, parlly good (esp. upper part). Marls deeply weathered.

Special remarks :Sobral clastics almost completely outwedged (3 m silts). Corals and M. lugeoni already in lower
part of the »Pteroceriano« fm.

Description:
m0.0-3.0: light coloured, poorly sorted oolitic grainstones with M. lugeoni, cortoids, etc. (top of Amaral fm)

m3.0-12.0: brownish—greyish, moderately sorted, sandy, micaceous and lignitic oolitic pack/greinstones. At base,
free quartz (besides quartz in ooid nuclei)(transition Oolito mb/Sobral fm)

m12.0-15.0: brownish silts with layer of Gervillia sobralensis (Sobral fm)

m15.0-19.6: light grey, nodular mudstones, thin—bedded, with Arcomytilus morrisi, rare corals (base of »Pteroceria-
no« fmj
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Section Adanaia 1
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m19.6-20.0:

m20.0—-21.0;
m21.8-250:

m25.0-31.5:

i -

coral hank with marly matrix. Mainly fasciculate corals (» Calamophyllia« flabeflum), furthermaore Axosmi-
Ira carrapateirensis and Ovalastrea lobata

silty marls with Gervillia sobralensis

Light grey wacke/mudstones and marls with A. maorrisi; abundant oysters in upper part, In middle part
marly ocre—coloured macrofaunal rudstone composed of, only partially broken Unicardium crassum, A.
morrisi, Isognomon sp., Pracexogyra pustulosa. Furthermore clasts of Trichites sp., Pleroperna sp., co-
rals, M. lugeoni

gap; most probably subcropping marls. Findings of giant Protocardia sp. A, Isognomon lusitanicum with
Nanogyra nana overgrowth. Above it, Praeexogyra pustulosa/Nanogyra nana patch reef.

Top part: Myophorella cf. lusitanica, ? Camptonectes sp.; Actinastrea crasso—ramosa, Amphiastrea piri-
formis, Cyathophora bourgueti, Dermosmilia capitata, Axosmilia cf. crassa
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light grey, thin—bedded, nodular limestones (mud/wackestones) with A. morrisi, rare giant Protocardia
sp. A and deep burrowing bivalves; scattered bioclasts and lituolids. Rare calcisponges in upper parl. In
part reconstructed by rock rubble; several gaps, with findings of Myophorella lusitanica, Isognomon sp.
and Ampullina sp.. At m 36.0, 40.5 and 48.5 intercalations of very hard, ocre —coloured, thick —bedded
oncolitic rudstones with cyanophyte oncoids and occasional M. lugeoni in micritic matrix
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m48.7—-62.0: intercalation of weathered marls and light grey to white nodular mudstones with A. morrisi, etc.. At base,
marls with abundant oysters and large oncoids, partly with attached N. nana. At m 50—52 compact float-
stone with small solitary and colonial corals, bored by Lithophaga sp.; spines of Pseudocidaris lusitani-
cus, M. lugeoni, oncoids, etc.

m62.0-62.6: poorly sorted, well rounded intraclastic packstones with common lituolids and verneuilinids, grading into
rhodolith rudstone. Horizontal burrows on lower surface. Beds apparently outwedging on both sides

m63.0-65.2: grey, bioturbated marls with intercalation of thin, nodular mudstones with A. morrisi. Thalassinoides bur-
rows filled with gastropod float/rudstone. Cylindroporella sp., etc.. On top 20 cm of light, nodular mud-
stone (primarily pelmicritic?), bioturbated by Thalassinoides suevica, Rhizocorallium irregulare. Lituo-
lids, etc.

End of section.

Section Alcubela — Freixial

Localion:geol.maps, sheet Loures, NW quadrant, and sheet Alenquer, SW quadrant. Seclion starting al the southern
boundary of Alcubela de Baixo (1 km W Arranho), extending south along tar road (direction to Tesoureira) until narrow curve
to the right, Further south on track following hill crest until northern boundary of Freixial (between Montachique and Buce-
las).

Stratigraphic range:uppermost part of Sobral fm, »Pteroceriano« fm, Freixial fm.

Generalities:outcrop conditions rather variable. Exposure gaps very common. Marls and sandstones intensively
weathered. No major faults cutting the section. Due to flat southward dipping of beds, seclion extending over more than 5
km, corresponding to a true thickness of 350 m (longest of all sections possible in the region). True thicknesses of marls
and gaps often re—evaluated by apparent thicknesses, causing uncertainities in exact determination.

Nearby sections:Bemposta—Arranhd, Golleis, Tesoureira—Casais da Serra.

Special remarks:veryimportant section due to its large stratigraphic extent. Moreover. typus section of Choffat's
»Freixialiano«, Holostratotypus of the here defined »Pteroceriano« fm and Freixial fm (see chap. 5.2.2.3). Somewhat unsa-
tisfying exposure conditions were compensated by using outcrops in the vicinity of the above described course of the sec-
tion. Furthermore, nearby sections give additional data and can be well correlated. Due to the wide lateral extent of the sec-
tion, lateral facies variations within the sequence cannot be omitted.

Description:

Base of section, lignitic sandstones of Sobral fm, in lower parl intercalations of cross—bedded oolite with quartz—cored
ooids (Casal de Mato), and most probably marly mudstones in »Pleroceriano« facies analogous to section Gotleis, if inter-
calation of the latter is not pretended by faulting.

North of Alcubela de Baixo:

mO0.0-0.8: brown, micaceous, lignitic sandstone, cross —bedded with foresets dipping southwards
m0.8—-4.8: exposure gap, most probably covered marls. Fragmenled parts of Gervillia sobralensis
m4.8—5.8: marls, rapidly grading into grey, thick—bedded, partly bioturbated marly mudstones with Arcomytilus

morrisi, rare Protocardia sp., small bioclasts, ostracods; Everticyclammina virguliana and on top, Trichi-
tes sp. and Praeexogyra pustulosa

m12.0-17.0: grey, marly, mostly nodular mudstones with A. morrisi and scattered small bioclasts, with distinet bur-
rows of Thalassinoides sp..

South of bifurcation to Bucelas (from former small quarry onwards):

m21.6-23.0: grey, thick—bedded, slightly marly mudstones and wackestones with bioclasts and A. morrisi. Campto-
nectes cf auritus, Protocardia sp., Myopholas multicostata, Everticyclammina virguliana, rare verneuili-
nids, ostracods. On top rare Trichites sp.. Common early diagenetic cracks on top

m23.0-27.0: grey, medium—bedded, very nodular limestones with varying marl content. Atm 25, marl layer with com-
mon Jurassicorbula edwardi, Nicaniella sp., etc.

Heavily bioturbated, partly intraclastic limestones ranging from bioclastic mudstones to wacke/float-
stones with clusters of A. morrisi, giant Protocardia sp. A, rare Trichites sp., oyslers, serpulids, ostra-
cods, E. virguliana, rare Rectocyclammina sp., Freixialina planispiralis, Glomospira sp., etc.. Early diage-
netic dissolution of valves and collapse of sedimemt occurring



Section Alcubela — Freixial

99 E@F}Fvs s- 009, 000 [% 718 8y
. Q.ﬂme B I SR e 6 s Cﬁo.m “"ééu‘f q)aa@eeo(g?]
16 = [ L i
o o o SR G, & AN Yo | @ Qa@e)é@
P
SR @ s |[6a a U~ @ oo
r |8 & )
4 @ N
60 T é
& - @&
| - ) |1 =2 X0
Frel fe 4 % % U &mé
b moe | | Boo) ) |8 Qop
o odd Y [ | ﬁ"‘ | - MU% I ! QV
Exsio 9 6ie af %e) ?" ";U""{g ) '
@ 6 _ D 8B O
o Gf,rm‘g’ (?qj @n @\w o gé
'%T—T—J_ () "53,' 4o < | (4y)
| e el “@  adg g, +g
20f
\ﬁ' 4:[5 II;B'
() [:'Qg?_:' - ]
6{ @l = =4
529
mg Pﬂ

TR
¢ srgén:gm c'c,



Section Alcubela — Freixial (Continuation)
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m27.0-29.6:

m29.6-30.2:

m30.2—31.2;
m31.2-31.8:
m31.8-32.8:

m33.0-50.0:
m50.0-50.8:

m50.8—69.0:

m69.0—-69.2:

m94.0-98.5:

m98.5—-99.3:

m99.3—-101.0:
m101.0-102.5:

m102.5-104.6:

m104.6—104.8:

m104.8—-108.5:

m108.5—-127.3:
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grey, very nodular, bioclastic float— to rudstones with variable marl content. Bioclast formation even in
micritic rudstones only due to very intensive bicturbation which is evident by irregular distribution of
clasts. Further characteristics similar to underlying beds, additionally with rhodolith fragments, spines of
Pseudocidaris lusitanicus and rare coral debris as well as Trichites sp. and red coloured oysters, mainly
N. nana

grey marl with abundant P. pustulosa, also forming an intercalated, Lithophaga—bored patch reef which
is outwedging within several meters

grey thin—bedded, bioclastic nodular floatslones with P. lusitanicus (spines), Trichites sp., corals, etc.
exposure gap, most probably coral—bearing marl

al base, grey. nodular, bioclastic limestones, followed by 60 cm of brown oncolitic floatstone. Coarse
clasts of bivalves (A. morrisi, oysters and others) are superficially encrusted by cyanophytes. Cortices
strongly stained by iron hydroxide, bored by Lithophaga sp. and serpulids. Small—sized, angular bio-
clasts are not encrusted. Beds bioturbated by Thalassinoides sp.. Dissolution vugs common,

(correlation bed to Arranho—Bemposta section, m 37)
exposure gap, presumed soft, marly series. Findings of Myophorella lusitanica and A. morrisi

brownish grey floatstone with A. morrisi, intensively overgrown by oysters, grading into small oyster
patch reefs. Additionally, minor amount of bioclasts

predominance of grey marls, mostly intensively weathered; rich in soft bottom fauna when better pre-
served (cf. to m 52 of Arranho —Bemposta section). Intercalated are thin to very thin nodular mudstone
horizons, representing diagenetically altered burrow fillings. Mudstones forming thicker beds in lower
and upper part with scattered bioclasts and early diagenetic compaction cracks

stromatoporoid boundstone (framestone). Stromatoporoids intensively bored by Lithophaga sp.: at-
tached oysters, serpulids and cyanophytes. In intraclaslic pseudogroundmass bioclasts of bivalves and
echinoids, at base spines of P. lusitanicus as well as lituolids and Reophax sp.. Very frequent solution
vugs, covered with brownish, acicular cement

light brown, thick to very thick—bedded cortoid limestones, mostly with closed fabric (poorly to very
poorly sorted grain—, pack—, rudstones) with abundant microbored bioclasts of bivalves, nerineids, co-
rals, calcisponges, echinids and frequent to abundant » Haplophragmium« sp. besides other forms. Su-
perficial cyanoids, nodules of Lithocodium sp./»cayeuxiid« alga, questionable nautilid and common,
large —sized nerineids also occurring in upper part

light grey rhodolith rudstone with abundant fragments of Marinella lugeoni and frequent cyanoids with
nuclei of bivalves, M. lugeoni, echinoids and corals. Large bivalve clasts, serpulids and »Haplophrag-
mium-« sp. also occurring

poorly exposed, strongly weathered, grey marl

grey, medium—bedded, nodular peloid packstone (with grainstone areas) with large, floating, fragmen-
ted nerineids, abundant small—sized, partly microbored bioclasts and Rectocyciammina sp., ?Feurtillia
frequens, Glomospira sp., rare nodules of cyanophytes and questionable debris of dasycladaceans

greyish—brownish, thick—bedded, bioturbated oolitic wacke— and packstones, partly with large neri-
neids (floatstone), common cortoids, »Haplophragmium« sp., etc., Ooids with bioclastic nuclei. Burrows
in wackestones filled with oolitic packstone, originating from superimposed packstone layer. Thin oolitic
marl layer on top

ocre—coloured, bioclastic rudstone. Coquina of thin, broken bivalve shells, exhibiting imbricated bed-
ding. Clasts of oysters, echinids, brachiopods. Serpulids and dark, iron hydroxide—stained coated
grains and extraclasts occurring. Strong recrystallization effecls

grey marls with small oncoids, cidaroid spines and fragmented Nanogyra nana, grading into brownish-
—greenish, micaceous marls with lignite litter. In uppermost part intercalation of marly, oolitic wackestone
with small oncoids

exposure gap, partly weathered marls outcroppping.

In former small quarry, north of road curve:

m127.3-132.3:

light brownish grey, medium to thick—bedded, partly nodular mudstones (rarely wackestones) with scat-
tered bivalve, gastropod and coral clasts and Pseudocyclammina gr. parvula—muluchensis, Everticy-
clammina virguliana, verneuilinids, valvulinids and, in part, peloids and intraclasts. Irregular cracks com-
mon (desiccation and/or early diagenetic compaction). Thin marl layers between limestone beds
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m132.3-134.3:

brownish grey, weathered marls

m 134.3-136.3 and

m138.3—-139.5:

brownish grey, medium—bedded, bioclastic, coral—bearing peloidal intraclastic wacke/packstones and
thick to very thick—bedded coral floatstones with large gastropods, oysters and other bivalve debris. P.
gr. parvula—muluchensis, »Haplophragmium« sp., E. virguliana, ?Rectocyclammina sp., Freixialina
planispiralis, Reophax sp. and rare dasycladaceans, M. lugeoni and ostracods. Various corals, mostly
»Calamophyliia« sp., in part superficially encrusted by cyanophytes or bored by Lithophaga sp..

Leaving westward turning tar road, following track southwards along hill crest:

m139.5-151.0:

m141.0-142.0:
m142.7—-143.5:

m143.5-151.7:

m151.7-152.3:

mi152.3-167.3:

m167.3—170.0:

m170.0-210.5:
almi176.5:

atm181.5;

alm187.5;

atm183.0:
atm201.0:
atm205.0:

m210.5-212.5:

m212.5-216.8:

m216.8—224.3:

m224.3—-232.0:

atbase:

al base, frequent Myophorelia lusitanica in calcareous—marly matrix; above it, grey weathered marl with
coral heads, measuring up to 20 cm in diameter

dark grey, thick—bedded, bioclastic wackestone with fine debris and Lenticulina sp., at base wilh corals

al base, coral meadow of Amphiastrea piriformis and Thamnasteria sp. followed by thin marl layer and
thin bioclastic wackestone. Above it, another coral meadow

exposure gap, with two outcrops of grey, weathered marls

grey, medium—bedded, nodular mudstone with distinct burrows of Rhizocorallium irregulare, Thalassi-
noides suevica, Thalassinoides sp. and Myophorella lusitanica, Protocardia sp., Mactromya concentrica
and questionable Arcomytilus morrisi

outcrops of brownish grey, mostly weathered marls with Nanogyra nana and thin, marly mudslones, se-
parated by exposure gaps. In lower part M. Jusitanica, Pteroperna sp. and Praeexogyra pustulosa com-
mon

al base, coral meadow, mainly composed of Amphiastrea piriformis, bored by Lithophaga sp.. Bioclastic
matrix between corals strongly recrystallized, exhibiting reddish brown colouring. Above it, thin marl lay-
er, followed by another A. piriformis meadow which is overlain by bioclastic oyster float/rudstone with
ostracods and foraminifers. Recrystallization and dolomitization. Top built by thin intercalated layers of
marls and marly mudstones with N. nana, P. pustulosa, lignite litter, etc.

exposure gap with minar thin outcrops:

brownish grey, poorly sorted, bioclastic packstone with angular fine bioclasts (corals among others), rare
sponge spiculae, large nodules of Solenopora cayeuxiformis n.sp., Permocalculus n.sp., Pseudocy
clammina sp. and verneuilinids;

grey, marly mudstone with rare bivalve clasts;

brown, small—scale cross—bedded, well sorted, micaceous sandstone with common fine lignite litter
and relatively well rounded grains (base of Freixial fm);

grey, sandy, bioclastic wackestone and superimposed silty marl,
1 m of very silty, weathered, brown marl, below it findings of Pteroperna sp.;

80 cm grey, thin to medium—bedded floatstones with common Protocardia sp., Mactromya concentrica,
heterodonts indet., bivalves, bioclasts and lituolids

at base, grey mudstone grading into calcareous lignitic siltstone with imprints of shallow burrowing bi-
valves, overlain by micaceous sandstones, feldspar—bearing conglomerates and greenish marls

silty and sandy marls containing feldspar grains and mica, predominantly red to violet colour, with small
caliche concretions. Top part not exposed, covered by red soll

predominance of grey to brownish grey, medium— bedded, mostly bioturbated bioclastic wacke/float-
stones to packstones with bivalve clasts, rare entire bivalves (e.g., Pteroperna sp., bored by Lithophaga
sp. and overgrown by Nanogyra nana), gastropods (partially nerineids), echinid spines, ostracods, com-
mon to abundant Permocalculus n.sp., damycladacean debris and lituolids. Intercalated are marls, silt-
stones and two horizons of moderately to well sorted intraclastic grainstones (at m 221.0 and 224.0) with
excellently rounded grains which represent reworked oolitic packstone with mostly quartz—cored ooids.
Partly leached, vadose cements covering solution vugs. In lower grainstone horizon abundant rounded,
microbored bivalve clasts besides intraclasts.

greenish grey, weathered marl with N. nana, Placunopsis suprajurensis. gastropods, Everticyclammina
virguliana, smooth ostracods and rare echinid spines, with the following intercalations:

marly mudstone;



atm228.0:

atm229.0:

over i,

m240.0-251.6:

m241.8—-242.3:
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brownish oolitic grainstone with superficial, quartz—cored ooids, common non—encrusted quarlz, mi-
crobored bivalve clasts, rare echinoid debris and Lenticulina sp.;

brownish grey, marly, bioturbated bioclastic floatstone. Bivalves dominating, gastropods, echinids, ser-
pulids, ostracods occurring, Permocalculus n.sp. and Lenticulina sp. rare. Qoids occurring in burrows;

sparitic bivalve clast rudstone with intergranular pores filled with, mostly quartz—cored, superficial coids,
non—encrusted guartz and echinid debris. Note glauconite; upper part poorly exposed, micaceous
sandslones and silty marls rarely outcropping

light grey, medium—bedded, nodular limestone; at base, slightly sandy pelletal bioclastic wackestones
with fine bivalve bioclasts, large bivalves, nerineids, rare fragmented echinid spines, serpulids, Macro
porella espichelensis and common lituolids. Above it, mudstones with rare serpulids, bivalve clasts, cru
stacean debris and early diagenetic cracks, overlain by thin horizon of oolitic wacke/packstone with pre-
dominantly gquarlz—cored ooids, lumps, microbored bioclasts, rare corals, Permocalculus n.sp. and li-
tuolids. On top Permocalculus packstone with microbored bioclasts, lituolids and Macroporella espiche-
lensis

at base, cm—thin layer of grey, sparitic bioclastic rudstone, strongly recyrstallized, with ghost structures.
intraclasts and lituolids; overlain by brown, excellently sorted intraclastic grainstone. Well rounded intra-
clasts represent reworked oolitic packstone with radial ooid structure.

The following part of the section up to m 273 is very poorly exposed and intensively weathered:

m242.3-247.0:

m247.0—-264.5:

m264.5-264.7:

m266.4—-273.6;

m273.6-278.6:

m 282.5-285.0:

m285.0-287.0:
m287.0—-288.6:

m288.6—290.0:
m290.0-292.0:

brownish grey, micaceous, siliciclastic sequence; lower part silt—sized within intercalation of calcare-
ous, lignitic bioclastic sandstone, upper part sand—sized

predominantly red or violet coloured siliciclastics ranging from clays up to coarse—grained, poorly sor-
ted, partly feldspar—bearing conglomerates; at m 261 trough cross—bedded

whitish, poorly sorted, very sandy, coarse bioclastic grainstone with all clasts being microbored. Com-
mon intraclasts, derived from reworked oolilic packstones

marly, in lower part red to violet siltstones with intercalations of thickbedded, partly small—scale cross-
-bedded sandstones. At m 270 layer of nodose caliche

intercalation of weathered, grey, mostly micaceous marls and grey medium— bedded marly limestones:
at base, marly bioclastic wackestone with clasts of bivalves and gastropods, echinid spines, crustacean
debris, rare ostracods and lituolids. At m 276.5, very sandy, bioturbated bioclastic wackestone with au-
tochtonous bivalves. At m 278, bicturbated algal wackestone with common debris of Permocalculus
n.sp., Macroporelia espichelensis and lituolids as well as larger bioclasts

light brown, medium—bedded, strongly bioturbated, muddy microfossil limestones; partial staining by
iron hydroxide. At base, microfossil packstone with large, partly microbored bioclasts, intact shells and
abundant Anchispirocyclina lusitanica besides Rectocyclammina sp., Everticyclammina virguliana, Nau
tiloculina oolithica, or, higher, very frequent Permocalculus n.sp. besides Cylindroporella cf. arabica, M.
espichelensis and » Quinqueloculina«<. Mud content increasing upwards. thus grading into microfossil-
—rich wackestone with packstone patches due to bioturbation, dominated by abundant » Quinqueloculi-
na« and cm—large Anchispirocyclina lusitanica besides » Haplophragmium« sp.. N. oolithica, Freixialina
planispiralis, Lenticulina sp. and dasycladacean debris (in part ?Likaniella bartheli, Cylindroporella cf. ara-
bica), Permocalculus n.sp. and double—valved, partly sculptured ostracods. Vadose influence evident
by early cracks, dissolution vugs and recyrstallization (particularly in burrows)

very poorly exposed, weathered marls

orownish grey microfossil wacke/packstones similar 1o those described in m 282.5 to 285.0, with abun-
dant debris of dasyclsdaceans (?L. bartheli, C. cf. arabica) and common Permocalcuius n.sp., A. lusitani-
ca, »Quinqueloculina«, etc.. Common desiccation cracks in upper pari

grey, weathered, oyster—bearing marls with intercalation of mudstone exhibiting Protocardia sp.

brown, micaceous, siliciclastic sequence: at base well sorted calcareous glauconitic sandstone with
common limestone and bivalve clasts (mostly as ghost structures). Above il, in marly, moderately sorted,
ooid—bearing sandstone: shell bed of mostly double—valved Trigonia freixialensis wilth oysters and cor-
toids. Top bullt by marly siltstones.

100 meters east of southern gate to properties of Quinta do Avelar:

m292.3-296.0:

lower part, weathered, slightly sandy marls with thin marly mudstone beds, generally representing dia-
genetically altered horizontal burrow systems (in part Thalassinoides sp.), with ?Pleuromya sp.. ?Cerio-
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mya sp. and ostracods; upper part, grey, thin to medium—bedded, mostly nodular, quartz—bearing,
muddy bioclastic limestones, ranging from mudstones lo float/packstones, with bivalves (e.g., Protocar-
dia sp., ?Pleuromya sp.) and gastropods, and very comman Permocalculus n.sp. besides ostracods, Reo-
phax sp., »Quingueloculina« sp., iron hydroxide —stained, quartz—cored ooids and extraclaslts. In higher
part, additionally, dasycladacean debris (?Likaniella bartheli, Actinoporella podolica, Cylindroporelfa cf.
arabica, Macroporella espichelensis), Solenopora cayeuxiformis n.sp., rare charophyle gyrogonites,
verneuilinids, » Haplophragmium« sp., ?Glomospira sp., etc.. Early vadose influence evident by early
cracks, dissolution and collapse of aragonitic shells, and internal vadose silt

m296.0—-299.5: brown, marly, micaceous sandstones, on top marls, mostly with well sorted and well rounded grains.
Thick—shelled ostracods, large bioclasts and lignite litter occurring.

Qutcropping south of track:

atca. m 299,

300, 302 and 306: thin harizons of brownish grey, silty or sandy muddy limestones (wacke/pack/rudstones) with common
large fragments of Permocalculus n.sp., ostracods, bivalves, gastropods and their clasts, » Haplophrag-
miume sp., partly » Quingueloculina« sp., ?Mesoendothyra sp., M. espichelensis and, in part, lignite lit-
ter, ooids and peloids.

End of section: superimposed are ca. 50 m of parlly exposed, coarse siliciclastics, extending up to Cretaceous boundary si-
tuated along main road Lousa—Bucelas.

Section Algqueidao

Location:geol.map, sheet Alenquer, SW quadrant. On road from Sobral de M. Agraco direction to Sapataria via Cabe-
da. Section beginning 250 m SE Cabeda at the connection of two stream valleys. Extending S to hamlel Pedreira, crossing
traffic road, climbing to water container, then always following top of crest, bending SE to altitudes 312 m and 333 m. Sec-
tion ending 500 m NW fort ruin and trigonometric altitude Alqueidao (442 m) in well exposed outcrop of nodular limestones.

Stratigraphicrange:topof Amaral fm, Sobral fm, lower part of » Pleroceriano« fm.

Generalities:Insecurilies in determining true thicknesses due to the section's lateral extension of 2 km. Twice the
section 1s cut by faults, yet it is believed that correlation of individual section parts is correct.

Qutcrop conditions are moderate to poor in lower part, in upper part good to excellent.
Nearby seclions: Golleis, Alcubela—Freixial, Arranho —Bemposta, Patameira.

Special remarks: Clastic Sobral complex not interfingering with micritic »Pterocerianc« limestones as in nearby
section Gotleis. Well developed limesione conglomerates (cf. to section Gotleis).

Description:
m0.0—-0.5: light, thick—bedded oolitic grainstone with Marinella lugeoni (top of Amaral formation 7?)

mé4.5-55: dark brown, thick—bedded, very sandy oolitic bioclastic packstone. Ooids with quartz and bioclastic cores
(1:1). 20% non—encrusted detrital quartz. Bioclasts mostly microbored

m5.5-23.2: mainly exposure gap. At base, rubble of micaceous, platy, well sorted, fine—grained and cross —bedded,
medium—grained sandstones, partly burrowed. At m 16 and m 22 brown, thick to very thick—bedded,
coarse —grained sandstones with lignite litter. Siltstones on top

m23.2-25.0: (on southern side of traffic road:) at base, light brown, thick—bedded oolitic bioclastic packstlone. Dense-
ly overpacked ooids, partly polyooids with quartz (30%) and bioclastic cores. Round to elongaled hori-
zontal patches with loosely packed oolitic grainstones, assumed 1o be burrows, wilh rare rhodoliths.
Ooid fraction well sorted; large clasts of bivalves, mostly microbored, in part algal—encrusled, floaling in
oolite. Above it, small gap with abundant Placunopsis sp. as well as Eomiodon securiformis and Gervillia
sobralensis, Superimposed is oolite with similar facies as base

m26.6—37.8: mainly exposure gap; presumed sandstones with Scolithos burrows, partly with bioclasts. Qutcrops at
base and top. Base: brownish, very sandy conglomeratic sandstone with limestone pebbles and rare lig-
nite litter and bioclasts, followed by sandy marls with Gervillia sobralensis. Top: fine—grained, micace-
ous sandstones, followed by dark brown, micaceous, lignitic sandstones with gravel horizons. Pebbles
are of micritic, partly sandy or marly limestones, grey or brownish, ranging from 3 to 40 mm in diameter.
Pebbles well rounded but not spherical. Superimposed are brown, thick—bedded, well sorted, cross-
—bedded sandstones with common mica and lignite litter on foreset surfaces. Grains moderately roun-
ded.
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Section is cut by fault, causing only minor slip, so that continuation of section is most probably as follows:

m39.2-44.0:

m44.5-50.3:

at base, very sandy, micaceous, lignitic marls with Jurassicorbula sp., followed by dark grey, bioturbated
marly siltstones with small—sized burrowing bivalves in life position. Ooids appear due to biolurbation.
Above it, grey, ooidic bioclastic wackestone with quartz—cored ooids and superficially encrusted bivalve
clasts, overlain by oyster—bearing marl and brown, very well sorted, oolitic packstone. Qoids with quarlz
cares and thick micritic cortex; complex ooids and large bivalve clasts occuring

(close to altitude 312 m:) 2.5 m of poorly exposed, coarse sandstones, superimposed by channel —fill of,
mostly univalved, Isognomon lusitanicum. Valves partly overgrown by Praeexogyra pustulosa and Na-
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nogyra nana. Maximum thickness 50 cm, wedging out on both sides. (Note similar occurrence 300 m SE
Forte Alqueidao in presumed same level with bivalved Isognomon lusitanicum and Ovalastrea choffati.)
Above it, thin layers of silt and sandstone with abundant Eomiodon securiformis, overlain by thin horizon
of silty oyster marl and 1 m of grey marl with very frequent Gervillia sobralensis (top of Sobral formation)

Top built of 80 cm slightly marly mudstones (base of »Pteroceriano« formation), cut by minor fault

m50.8-61.0: well exposed outcrop 500 m NW Alqueidao hilltop: Medium 1o thick—bedded nodular mud/wacke-
stones, altered to microsparites and intensively black coloured due to nearby extrusion of Algueidao te-
schenite. In lower part 4 m exposure gap (presumed marls). Limestones partly marly with distinct flaser
bedding. Burrows dominated by Rhizocorallium irregulare. Occurring fauna (partly in life position): Arco-
mytilus morrisi, giant Protocardia sp. A, Protocardia intexta, Protocardia sp., Mactromya concentrica,
Camptonectes cf. auritus, Nanogyra nana, ostracods, etc..

End of section.

Alrota Sections
Location:geol map,sheel Loures, NW quadrant, west of village Alrota:

From road Bucelas — Arranho, right hand bifurcation, direction to village Alrota. Section part Aand B in outcrops north of nar-
row curve just before beginning of village. Section part B 450 m north of road, part A 80 m further north. Parl C several me-
ters south of mentioned curve; part D 250 m south downroad, taken in outcrops extending uphill; part E250 m north, paral-
lel to the latter: part F, G, H respectively 100/60/40 m further NNW. From part H another 60 m NNW to corresponding beds
of Arranho—Bemposta section (see respective section).

Stratigraphic range:»Pteroceriano« formation, upper part (Alrota limestones).

Generalities:sectionstaken in parallel cuts to point out lateral facies variations. Correlation of section parts execu-
ted by persecuting individual, weathering—resistant beds in the field. Outcrop conditions good, excepl for poorly exposed
marls.

Nearby sectlion:Arranho—Bemposta.

Special remarks:only brief description given here, since the Alrota region is also treated in chap. 6.3.2

Description:

Section part A
mO0.0-1.4: brownish grey marl with small bivalve clasts, Nanogyra nana and ooids

mi1.4-4.7: very thick bed of brownish, moderately sorted, bioclastic oolitic rudstone, passing into oolitic grainstone
on top. Low angle, predominantly north—dipping, cross—bedding, partly with wavy foreset surfaces and
trough cross—bedding. Bioclastic ooid nuclei very variable (e.g., Lenticulina sp., Marinella lugeoni).
Large bioclasts, mostly microbored (in part ghost structures), mainly of bivalves and echinoids. Corals,
large spongiostromate oncoids with bryozoans, rounded intraclasts (partly reworked algal bindstones)
and lumps occurring. Sparitic matrix, partly with microsparitic geopetal fillings of intergranular pores (al-
tered micrite); early vadose influence evident by leached intraclasts and oomolds, with collapse of ooid
cortices after dissolution of nuclei

m4.7-6.3: grey marls, in lower part ooid— and oncoid—bearing, with thin intercalmtions of bioclastic grainstones, in
upper part with some corals

m6.3-7.6: al base, thick bed of brownish, poorly sorted, bioclastic grainstone, with very close overpacking impe-
ding development of intergranular pores (packstone fabric) in lowermost part. Chaotic, often vertical po-
sition of elongated bioclasts. Bed is fining upwards with increasing lime mud, then marl content. Micro-
bored bioclasts composed of hivalves, gastropods, echinids, furthermore M. lugeoni, questionable da-
sycladaceans, Pseudocyclammina sp., Nautiloculina oolithica as well as intraclasts and rare ooids. Ghost
structures very common. This »tempestite« is overlain by marl.

m7.6—-8.6: light grey, medium—bedded, nodular bioclastic floalstone (partly very poorly sorted micritic rudstone)
with large clasts of corals, calcisponges, bioclasts and gastropods, microbored or/and encrusted by Li-
thocodium sp., »cayeuxiid« algae, Marinella lugeoni, Conicospirillina basilensis. Furthermore fine angu-
lar bioclasts and lituclids.

Section part B

m0.0-2.3: brownish grey marl with small bivalve clasts, Nanogyra nana and. particularly on lop, ooids and small on-
coids. Intercalated in upper part are thin layers and lentils of oolitic grainstone
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m2.3-4.6:

m4.6-5.0:
m5.0-5.8:

m5.8-6.8:
m11.0-14.8:

mi14.8-16.2:

m16.2-17.0:
m17.0—-20.0:

m20.0—-22.2:

m22.2—24.0:

Section part C
m0.0-1.0:

m1.0-1.3:

Section part D
m0.0-1.2:
m1.2-28:

m2a2.8-7.5:
m7.5—-11.0:
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very thick bed of bioclastic oolitic rud/grainstone, resembling and corresponding to m 1.4—4.7 in parl A.
Richer in oncoids than in part A

grey bioclastic wackestone with individual corals

marl with abundant corals, often in growth position (Amphiastrea piriformis, Actinastrea ramulifera, A.
crasso— ramosa, Cyathophora cesaredensis, Thamnasteria pseudarachnoides, Stylina (Convexastrea)
cf. pustulosa, cf. Dermosmilia sp.). Corals partly with attached serpulids and Praeexogyra pustulosa.
Spines of Pseudocidaris lusitanicus very common. Coral meadow laterally extending only over a short
distance

weathered, dark grey marl with Myophorella lusitanica

thin to medium beds of nodular mud/wackestone with thick layers of weathered marls. In limestones
small bioclasts, Arcomytilus morrisi, P. pustulosa, Everticyclammina virguliana, Pseudocyclammina sp.
and burrows of Thalassinoides sp. and Rhizocorallium irregulare. Marls partly with rich, ?Nicaniella
sp.—dominated, soft bottom fauna. In upper part coral debris occuring. Burrows filled with coral debris
wacke/packstone with common echinoids. Pseudocyclammina gr. parvula—muluchensis, ?Mesoendo-
thyra sp., Nautiloculina oolithica, verneuilinids, bryozoans, Cayeuxia kurdistanensis, Lithocodium sp.,
?Permocalculus n.sp., Thaumatoporella parvovesiculifera and rare dasycladaceans indel.. Matrix altered
to microspar and neospar

brownish grey, massive coral boundstone (baffle/framestone) with up to 30 m @measuring coral heads.
Corals often bored by Lithophaga sp., covered by serpulids and oysters, or thickly encrusted with acicu-
larcement A. Trichites sp. partly serving as substratum for coral attachment. Between coral heads diage-
netically recrystallized bioclastic float/rudstone with large coral clasts besides debris of gastropods (e.g.
nerineids), bivalves, echinids and rare brachiopods. Bioclasts microbored and/or superficially encrusted
by spongiostromate algae, ?Solenopora cayeuxiformis n.sp., Marinella lugeoni, Lithocodium sp., bryo-
zoans and serpulids. Common Pseudaocyclammina gr. parvula—muluchensis. In the upper part small
Pleroperna cf. pygmaea occuring, together with comman Trichites sp.

intensively weathered, poorly exposed marl

brownish grey, very thick—bedded, at base marly, coral boundstone (frame/bafflestone) with upto1m
large, in—situ heads of plocoid corals (Stylina (Convexastrea) sexradiata), Axosmilia sp. and fasciculate
corals. Sediment fillings between corals analogous to coral bed described above

light brown, thick—bedded pack/rudstones with intensively microbored bioclasts, developing gradually
from underlying boundstone. Coral debris dominating, M. lugeoni and Lithocodium sp. occuring, com-
mon lituolids (Pseudocyclammina sp., Freixialina planispiralis), etc.. In uppermost part micritic oncoids.
Sorting moderate at base, then deteriorating (large, floating clasts). Matrix at base altered to microspar
and neospar. In uppermost part circumgranular shrinkage cracks common

intensively weathered, poorly exposed marls with abundant corals, dominated by Calamophyllia (Cala-
moseris) flabellum and C. variabilis. Besides these, Axosmilia crassa, A. cf. caudata, A. cf. cuneata,
Thamnasteria lobata, T. gracilis and Plagiostomna sp., Isognomon (Rostroperna) sp., Pteroperna sp., P,
pustulosa and modiolid bivalve.

weathered, brownish grey marl with superficial spongiostromate oncoids, bivalve clasts, N. nana and in-
tercalated lentils of oncolitic bioclastic wacke/packstone

brownish bioclast—intraclast rudstone with all components being superficially encrusted. Micritic onco-
ids with nuclei formed by ooids, clasts of bivalves, echinids, and M. lugeoni. Intraclasts representing re-
worked pelletal, oolitic or bioclastic facies with enclosed N. colithica, Pseudocyclamminasp., Conicospi-
rillina basilensis, bryozoans, corals, etc.. Iron hydroxide—stained microsparitic matrix. At lower surface
well preserved burrows of crustaceans?. Bed corresponds to m 2.3— 4.6 in section part B.

intensively weathered marls, poorly outcropping

brownish grey, oncolitic, oyster—bearing marl with intercalated lentils of oncolitic bioclastic wackestone.
Top corresponds to m 1.3 in section part C

exposure gap with findings of /sognomon sp. and rare corals

Coral and oyster—bearing marl, grading into very thick—bedded coral boundstone (framestone). Corals
dominated by Actinastrea sp. (lower part) and Amphiastrea piriformis (up to 30 cm ). Common Litho-
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m14.0-16.0:

m17.6-21.3:

m22.7-23.5:

Section part E
m0.0-2.7:

m4.0-5.6:

m5.6—8.0:

Section part F
m0.0-0.8:

phaga borings, overgrowth of oyslers and calcisponges. Fan—like cement A, leaving rest—porosity. In
upper part Marinella lugeoni occurring

basal bed, light brown, poorly sorted, overpacked bioclastic packstone with all larger, poorly rou nded
clasts being microbored, constituted of very large, partly Lithophaga—bored bivalve and coral clasts,
echinid debris, nodules composed of Bacinella irregularis/Lithocodium sp.. M. lugeoni, calcisponges,
sponge spiculae and rare verneuilinids. Upper bed, brown, well to moderalely sorted, bioclastic oolitic
grainstone with bioclasts being microbored and/or with superficial ooid cortices. Determinable bioclasts
consist of mollusks, corals, common echinids, calcisponges, brachiopods, bryozoans, »Haplophrag-
mium« sp. and other lituolids. Chaotic distribution of components with vertically oriented shells and
overpack features. Cortices of ooids often detached and fragmented

at base, brownish, poorly sorted, micritic rud/floatstone. Main components are superficislly encrusted by
cyanophytes, B. irregularis/Lithocodium sp., nubeculariids or microbored, consisling mainly of coral
clasts besides common gastropod debris, Lithophaga sp. and fragments of echinids, brachiopods, calci

sponges and sponge spiculae. Furthermore intact large thalli of digitiform M. Jugeoni; Permocalculus
n.sp., Pseudocyclammina lituus, P. gr. parvula—muluchensis, Nautiloculina oolithica, ?Mesoendothyra
sp., »Haplophragmium« sp.; rare quartz grains and quartz—cored ooids. Superimposed is Intercalation
of marls and nodular, slightly sandy limestones in mudstone or well sorted pelletal packstone facies, with
large clasts of bivalves, gastropods, echinids, crustaceans. Furthermore P. gr. parvula—muluchensis,
Everticyclammina virguliana, ?Rectocyclammina sp., Ammobaculites sp., »Haplophragmium« sp., ?Me-
soendothyra sp., verneuilinids and valvulinids, and Permocalculus n.sp.. In uppermost part, thick bed of
coral boundstone (bafflestone). Corals overgrown by algae (in parl Lithocodium sp.), nubecularids,
?bryozoans and calcisponges. Gastropod, echinid and crustacean clasts as well as fragments ol ?Lika-
niella bartheli, ?Macroporelia nisi, ?Actinoporella podolithica, ? Cylindroporella ¢f. arabica, Permocalcu-
fus n.sp., »cayeuxiid« algae and Pseudocyclammina gr. parvula—muluchensis, E. virguliana, Freixialina
planispiralis, ?Mesoendothyra sp., »Haplophragmium« sp., Glomospira sp., verneuilinids and valvuli-
nids float in micritic/pelmicritic matrix

light greyish brown, thick—bedded, partly iron hydroxide —stained nerineid floatstone with large, partly
reworked nerineids which are overgrown by Solenopora cayeuxiformis n.sp.. Oysters, liluolids and very
common microbored bio/intraclasts form pack/grainstone fabric in bioturbation burrows. Early desicca-
tion cracks, spar—filled solutional vugs and cement A and B in leached gastropod shells point out early
vadose influence.

(corresponding to m 17.6—21.3 in section part D) at base, brownish grey, thick—bedded, bioclastic wacke-
stone with scattered coral debris and common cortoids, overlain by medium thick bed of brownish
grey, well sorted, oolitic grainstone with mature, partly polycored ooids with nuclei composed of quartz
(50%) and various bioclasts. Ooid cortices with radial fibrous fabric, overprinted by diagenesis. Above it,
very thick bed of iron hydroxide—stained, oncolitic rudstone with, partly superficial, spongiostromate on-
coids of type SS—R and SS—C. Nuclei formed by bivalves, gastropods and M. lugeoni. Small double
—valved bivalves and large fragments of ?Coelastarte discus occurring. Matrix microsparitic

very thick bed of brownish, poorly sorted, bioclastic pack/grainstone with cortoids and large, floaling,
iron hydroxide — stained spongiostromate oncoids (type SS—R, SS—1, SS—C), frequently with nuclei of
M. lugeoni besides other bioclasts. Often multiple oncoids with layers of bryozoans. Furthermore, mo-
derately rounded bioclasts and Freixialina planispiralis, ?Kurnubia sp., Lenticulina sp.; non—encrusted
Marinella lugeoni. Chaotic attitude of particles in microsparitic/sparitic matrix. At top, marl with Praeexo
gyra pustulosa, Nanogyra nana, Gervillella aviculoides, Coelastarte discus and abundant cyanophyte
nodules and oncoids of different sizes, partly with attached oysters

very poorly exposed, weathered marl with findings of Comophyllia corrugata, Amphiastrea piriformis.
Actinastrea trochiformis, Stylina (Convexastrea) sexradiata, S. (C.) pustulosa, Cyathophora bourgueti,
Thamnasteria pseudarachnoides, Dermosmilia sp., Axosmilia crassa, Axosmilia sp.. and Isognomon
(Rostroperna) sp., Pteroperna sp. (both with attached P. pustulosa and N. nana), Myophorella lusitanica
and spines of Pseudocidaris lusitanicus

(carresponding to m 0.0—2.8 in section part E) thick bed of brownish grey, bioturbated bioclaslic wacke/
floatstone with large clasts of, partly microbored, corals, bivalves, gastropods, echinids and very fre-
quent small—sized cortoids. Furthermore, calcisponges, sponge spiculae, M. lugeoni, ?Lithocodium
sp., Permocalculus n.sp., ?Likaniella bartheli, ?Actinoporella podolithica, Pseudocyclammina gr. parvu-
la—muluchensis, Rectocyclammina sp., » Haplophragmium« sp., Nautiloculina oolithica. Inhomogenous
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malrix, partly pelmicritic or microsparitic. Common circumgranular desiccation cracks: cement A in
leached biomolds. At top, thin bed of oncolitic oolitic wacke/floatstone.

Section part G

m0.0-0.5: (corresponding to section part F) single bed of grey, partly pelletal, gastropod floalstone with large, cor-
roded nerineids, cortoids, cruslacean? debris, Ammobaculites sp., » Haplophragmiume sp., Rectocy-
clammina sp., Glomospira sp., verneuilinids and valvulinids, ostracods, bryozoans; common solutional
vugs filled with cements A, B. Superimposed, by an erosional, very irregular, component and fissure cut-
ling discanformity, is a thin bed of poorly sorted grain/packstone with abundant well rounded cortoids
and P. gr. parvula—muluchensis, Rectocyclammina sp., Freixialina planispiralis, »Haplophragmium«
sp., verneuilinids and valvulinids, Cayeuxia kurdistanensis, M. lugeoni, Permocalculus n.sp.: and ques-
tionable codiacean alga.

Section part H

At base, below first outcrop, findings of Stylina tubulosa, Axosmilia crassa, Comoseris meandrinoides, Thamnasteria pseud-
arachnoides and, deeper, Coelastarte discus.

m0.0-3.0: light grey, medium to thick—bedded, bioclastic intraclastic wackestone with corals and corloids, passing
into oolitic wackestone, then packstone

m20.0—-20.5: single bed of brown, microsparitic oolitic float/rudstone with large, complex, spongiostromate oncoids,
most often with M. lugeoni integrated in cortices and serving as core. Serpulids, nubecularids, bryozo-
ans and questionable bryozoans also occurring in algal cover. Oncoids intensively attacked by Lithopha-
ga borings with holes later filled with internal micrite, crystal silt and cements A, B. Besides oncoids,
common non—encrusted fragments of M. lugeoni, cortoids and rare detrital quartz. Upper surface of bed
corresponds to m 5.0 in seclion part E

m20.5—-22.5: intensively weathered, mostly soill—covered marl

m22.5—32.5: grey, very thick—bedded coral boundstone (frame/bafflestone) built of large heads of Amphiastrea piri-
formis, fasciculate Calamophyllia—type corals; spines of Pseudocidaris lusitanicus, fine angular bio-
clasts, nodules of Solenopora cayeuxiformis n.sp. and spongiostromate cyanophytes, M. lugeoni, rare
Permocalculus n.sp., P. gr. parvula—muluchensis, F. planispiralis, » Haplophragmium« sp.. Micritic ma-
trix partly altered to microspar and neospar. Irregular compaction cracks common. Boundstone is em-
bedded into, partly marly, poorly sorted, bioclastic intraclastic float/packstone at base and lop. Bound-
stone between m 23.5—31.5 corresponds to boundstone between m 105.0—110.5 in Arranho - Bem-
posta section

m34.5-37.8: grey, medium—bedded limestones; at base, moderately sorted packstone with superficial oncoids and
cortoids; occasional corals, » Haplophragmium« sp. and lignite litter. Above il, nodular bioclastic wacke-
stone, partly with cortoids. At top, bioclastic intraclastic packstone.

End of sections.

Additional, not yet mentioned, corals from the surroundings of Alrota sections: Amphiastrea gregory, Meandrophyfia (La-
fimeandrarea) helvelloides, M. (Meandrarea) bonanomii,

Section Arranh6-Bemposta

Location:geol maps, sheet Alenquer, SW quadrant and sheet Loures, NW quadrant. Section taken along traffic road
between Sobral de M. Agraco and Bucelas. Base of seclion 1 km S Arranho (at bifurcation to Ajuda and Arruda). top at end
of Vila Nova (short before Bemposta).

Stratigraphic range :topof Sobral formation, complete »Pteroceriano« formation.

Generalities:ontheaverage, exposure conditions good, though gaps are common. One of the few sections where
marls, though strongly weathered, are also outcropping. Section extends over more than 4 km along the road (due to flat
morphology and only gentle southward dipping of beds), certainly summarizing lateral differentiations which should be ta-
ken into consideration. Often, apparent thicknesses had to be measured (especially in gaps) and re—evaluated 1o true
thicknesses using strike and dip readings.

Nearby sections:Alcubela—Freixial, Alverca, S'Tiago dos Velhos.

Special remarks: Section Alcubela—Freixial is very nearby. The present section is nevertheless taken {(a) to com-
plete information of Alcubela— Freixial section, particularly to eliminate informational gaps due to lacking outcrops in either
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Section Arranho — Bemposta
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one section or the other; (b) to find out degree of small—scaled lateral facies differentialions; (c) 1o correlate the Alrota patch
reef complex to a continuous section.

Continuation of section both stratigraphically downwards and upwards can be drawn from Alcubela—Freixial section
Description:
mO0.0—0.6: yellowish brownish, micaceous sandstone (at road km 67.4)

mb5.0-6.4: marls, brownish silts and siity sandstones (top of Sobral formation)
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mi12.6-14.5: grey marls, grading into dark grey, nodular mudstone. Partly distinct Thalassinoides burrows: occasio
nally Arcomytilus morrisi (in life position), Protocardia sp., Myopholas multicostata, ostracods, Everticy-
clammina virguliana, efc,

m14.5-21.2: gap with vaguely outcropping nodular mudstones and marls

m21.2-25.0: weathered marls and slightly marly, greyish to brownish mudstones, in part bioturbated (e.g., Thalassi
noides sp.), with Arcomytilus morrisi (in life position). In upper part bioclastic wackestone with rare onco
ids, lituolids, Isognomon sp. and common, very large, Lithophaga—bored, Trichites aff. saussurei, espe-
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m 30.0-60.0:

m70.0-71.2:
m72.0-74.5:

m81.0-82.2:

m82.2—-83.8:

m87.3—89.5:

m89.5-90.5:

m90.5-91.6:

m93.7-96.0:

cially at top. Top densely covered by Nanogyra nana and Pracexogyra pustulosa; corals and spines of
Pseudocidaris lusitanicus also occurring (hardground). (Described features can be seen best on loose
block at km 68.0)

grey marls (dominaling) and nodular limestones. Marls with fauna (if not disguised by recent weathe-
ring): soft bottom fauna dominated by ?Nicaniella sp. and Mesosaccella dammariensis and Neritoma sp..
Macrofauna occurring, consisting of Protocardia sp., Jurassicorbula edwardi, Nanogyra nana and cidaro-
id spines. Grey, nodular limestones (mostly mudstones), bioclastic, poor in components. At base, nodu-
lar wackestone with common oysters and common, Lithophaga—bored Trichites sp.; at m 33.5, biocla-
stic wackestone with rare corals, spines of Pseudocidaris lusitanicus, ostracods, serpulids, lituolids, la-
genids and rare dasycladaceans (Terquemella(?) triangularis, Cylindroporella sp.): at m 37, 60 cm of
brownish, bioclastic oncolitic floatstone with oncoids (mostly superficially encrusted oysters with sessile
foraminifers, serpulids, bryozoans) which are intensively impregnated with iron hydroxide. Heavy va-
dose influence (common cracks, partly cirum— and intragranular; solution features). (Correlation bed to
Alcubela—Freixial section, m 33). From m 37.4—47.4 exposure gap: at m 50.0 indistinct mud cracks in
mudstone with microbored clasts of oysters and other bivalves, echinids, lituolids and Marinella lugeoni;
at m 51.3, 20 cm of bioclastic rudstone; from m 58.0—59.0 (at road bifurcation to Alrota), bluish grey
marls with soft bottom fauna: Nicaniella sp., Mesosaccella dammariensis, Antiquicyprina sp., Protocar-
dia sp., ?Anisocardia sp., Jurassicorbula edwardi, ?Pleuromya sp., Myopholas multicostata. Partly clus-
ters of Arcomytilus marrisi. Thin layers of marly, nodular mudstones, representing burrow fillings (e.g.,
Rhizocorallium sp.)

single bed of brownish, micritic oncolitic rudstone

(500 m south of house »Caralinda«) at base, thick bed of poorly sorted, bioclastic intraclastic packstone
with cortoids (partly corals, brachiopods), ooids, micritic and spongiostromate oncoids, M. lugeoni, Cy-
lindroporella sp., Freixialina planispiralis, verneuilinids and valvulinids, Lenticulina sp., rare miliolids and
rare vertebrate fragments. At top (eventually separated by thin marl layer), thick bed of lithoclastic rud-
stone, with strong vadose alterations

light grey, thick—bedded coral floatstone with debris of solitary and colonial corals (e.g., Cyathophora
bourgueti), large gastropods, etc.. Primary micritic matrix partly altered to neospar. Common compaction
cracks

brownish, oncoid—bearing marls with debris of ?Pteroperna sp., Axosmilia sp. and rare cidaroid spines,
passing into grey, micaceous, lignitic marls with rare imprints of gastropods and small—sized bivalves

grey, partly iron hydroxide—stained, medium— bedded, bioclastic nodular mud/wackestones, partly
packstone. Rhizocorallium irregulare, debris of terebratulid brachiopods, Everticyclammina virguliana,
Rectocyclammina sp., Pseudocyclammina lituus, P. gr. parvula—muluchensis, » Haplophragmium« sp.,
F. planispiralis, verneuilinids and valvulinids, lagenids, dasycladaceans (e.qg., Salpingoporella annulata)

single bed of light brown coral float/boundstone (bafflestone); corals with different growth forms; M. fu-
geon!

brownish, poorly sorted oolitic packstane, at base sparitic, grading into ooid—bearing wackestone. Bio-
clasts of corals, bivalves, gastropods and M. lugeoni form ooid nuclei, Large nerineids occurring

above weathered marls, bioclastic packstone with cortoids and considerable amount of medium—
grained, detrital quartz. Gastropods, esp. nerineids, common, often heavily reworked. Superimposed
are marls, mostly covered by soil, and thick bed of rhodolith rudstone with large rhodoliths (up to 1 cm @),
mostly with superficial overgrowth of cyanophytes. Extremely poor sorting; micritic to microsparitic ma-
trix

m104.0-112.3: greyish brown, coral—bearing complex, from base to top:

— 2 m of bioclastic floatstone with calcisponges, corals (e.g., Axosmilia sp.), nerineids, »cayeuxiid« al-
gae, sessile foraminifers, P. lituus, bryozoans, serpulids, ostracods, etc.. cm—large vugs with micri-
tic internal filling.

— 4.8 m of massive coral boundstone (mostly framestone), composed mainly of large coral heads (field
determination: Stylina ssp., Amphiastrea piriformis, ?Cyathophora sp., meandroid corals) besides
branching types (e.qg., »Calamophyllia« sp.). Between coral heads, bioclastic pack/rudstone (micri-
tic—microsparitic) with poorly sorted and rounded, often microbored fragments of bivalves, gastro-
pods, brachiopods, echinoids, and M. lugeoni, »cayeuxiid« algae, dasycladaceans, P. lituus, P. gr.
parvula—muluchensis, »Haplophragmium« sp., Nautiloculina oolithica, ?Mesoendothyra sp., etc.
(boundstone extending to Alrota section, correlation H‘, Hz)'

— 2.2 mof coral—bearing floatstone, developing from underlying framestone.
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30 cm of cortoid packstone (microspritic matrix), moderately sorted. Rare corals, echinoids, M. lu-
geoni; common »Haplophragmium« sp. besides P. lituus, Lenticulina sp., verneuilinids and valvuli-
nids, Bacinella irregularis, Solenopora sp.

m114.0-117.0: grey, medium—bedded, nodular, though compact, mud/wackestone. Bioclasts al base microbored; also
with calcisponges, »cayeuxiid« algae and lituolids

m123.0-129.4: light grey to brownish coral—bearing complex, from base to top:

50 cm of bioclastic wackestone with cortoids, M. lugeoni, Campbelliella striata and corals (e.g., Actin-
astrea sp.).

— 80 cm of coral boundstone (bafflestone), mostly constructed by fasciculate » Calamophyllia« flabell-
um, often bored by Lithophaga sp. and encrusted by cyanophytes and Conicospirillina basilensis. In
micritic to microsparitic matrix, cortoids, rare spines of Pseudocidaris lusitanicus, P. gr. parvula—mu-
luchensis, Rectocyclammina sp., ?Mesoendothyra sp., Lenticulina sp., serpulids, bryozoans, etc..

2.5 mof medium-bedded, bioclastic mud/floatstones and weathered marls.

— 2.5 mofthick—bedded, bioclastic floatstone with calcisponges and, esp. attop, corals (dominated by
massive, digitiform Stylina (Convexastrea) sexradiata), often bored by Lithophaga sp.. Furthermore,
very common Salpingoporella annulata, lituolids, miliolids, etc.. Matrix micritic, apparently composed
of compacted peloids (in Vila Nova, along NE—SW striking section of road)

m129.4—-131.3: grey, weathered marls

m131.3-136.0: grey, medium—bedded, nodular mudstone, partly with indistinct mud cracks, E. virguliana common, ost-
racods and oysters occurring. In filled burrows bioclastic wacke/packslone with often only slightly disar-
liculated valves of clams. At m 135.0, thin layer of oyster patch reef, built by Praeexogyra pustulosa and
Nanogyra nana.

End of section (southern boundary of Vila Nova).

Section Batalha

Location:geol. map, sheet Alenquer, SW quadrant. 4 km W Arruda dos Vinhos: from Arruda, direction to Sobral de M.
Agraco, at Pontes bifurcation to Monfalim, Batalha hamlet. From Batalha (beginning of section) uphill in ESE direction, first
along track, then crossing fields up to hilltop with the same name (trig. altitude m 322). End of section several meters below
hilltop at faull.

Stratigraphic range: Amaral formation (Oclito member); »Pteroceriano« formation, lower to middle part.

Generalities:soft sequences and possibly sandstones underrepresented; parts of section reconstructed by loose
rock rubble.

Nearby sections: Carvalha, Mata, Alqueidao, Sobral.

Special remarks:Sobralformation forming continuous series of about 55 m thickness, yet isolated sandstone ho-
rizons also seem to appear in higher parts (cf. to Carvalha and Mata sections). Important finding site for giant Protocardia sp.
A

Description:

m0.0-2.5: light grey, thick to medium—bedded, partly marly, poorly sorted oolitic packstone with quartz —cored
ooids. Increasing amount of detrital quartz in upper part. Small bioclasts. (top of Amaral fm)

m5.0-6.0; Praeexogyra pustulosa/Nanogyra nana patch reef, bored by Lithophaga sp. and encrusted by bryozo-
ans, serpulids and algae. Above I, oyster—bearing marl

m6.0—-65.5: brownish siliciclastic series with fairly large gaps. Predominantly thick —bedded. lignitic, often micaceous
sandstones with poor to moderate sorting. In part cross—bedded with downcutting surfaces and gravel
at base; rarely evenly laminated. Scattered Eomiodon securiformis. This bivalve is also occurring in mar-
ly silts together with ?Neomiodon sp. and rare gastropods (esp. m 28). Sandstones partly coid — bearing,
with transitions to oolites with quartz—cored ooids. Debris of Marinelfa lugeoni as well as oncoids and
bioclasts occurring in oolites at m 7 and 25. No outcrops within the 25 uppermost meters (possibly silts
and marls) (top of Sobral formation)

m64.5—-73.8: medium grey, partly bioturbated, marly mudstones, in part floatstones, with several exposure gaps
(marls and very marly limestones?). At base, Arcomytilus morrisi (in clusters), Gervillia sp., Myopholas
multicostata, ?Pleuromya sp., Protocardia intexta, Protocardia sp., Praeexogyra pustulosa, ostracods
(reddish impregnation), serpulids, lituolids, etc.. Findings at m 69: A. morrisi, giant Protocardia sp. A, M.
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multicostata, At m 72.0 (correlated from nearby site): brownish grey, bioclastic, bioturbated floatsione.
partly with faecal pellets. Clusters of A. morrisi, abundant bioclasts of bivalves and gastropods, rare lituo-
lids (?Everticyclammina virguliana) and dasycladaceans. A. morrisi and giant Protocardia sp. A are the
most common faunal elements in this segment

m74.0: horizon with abundant loose fauna to pick up, extending over several hundreds of melers. Hostrock (not
exposed), micaceous sill— to sandstone, as can be seen from the fillings of fossils. Most probably ma-
crofossil coquina with Isognomon lusitanicum (prevailing), Eomiodon securiformis (common), Antiqui-
cyprina sp., Praeexogyra pustulosa, Nanogyra nana

m758-84.8: grey marls, marly mudstones and nodular mud/wackestones (base and top reconstructed by loose rock
rubble, middle part well exposed, former small quarry): Nodular mud/wackestones in lower part with
common, large—sized fauna (in descreasing order of frequency): giant Protocardia sp. A with attached
N.nana, P. intexta, Protocardia sp., ?Pleuromya sp.. Microlacies: common bivalve bioclasts with mottled
distribution, oysters, ostracods, serpulids, E. virguliana. Early diagenetic compaction cracks and vadose
solution features. Above it, marls with giant Protocardia sp. A, partly full of N. nana. Atm 81.5 (above Na-
nogyra marls), oyster wacke — to rudstone, Clusters of A. morrisi also common. At base, weathered bur-
rows ol Thalassinoides sp., covered with oysters on upper side. Oystersin part encrusted by serpulids

m87.0-87.6: patch reef built of P. pustulosa and rare N. nana. Rare small corals

m87.6—90.0: light brown, bioclastic floatstone grading into bioclastic—intraclastic rudstone with massive corals, debris
of bivalves and gastropods (often microbored), echinids (spines of Pseudocidaris lusitanicus), M. lugeo-
ni, etc.. Attop, 1 m of weathered, bluish grey marls at base with common N. nana besides small coral heads
and spines of P. lusitanicus; above it, Myophorella sp. and Isognomon sp.

m90.0—94.5: very poorly exposed. Thin outcrops, from base to top: dark grey, bioclastic wacke/packstone with abun-
dant oysters. Brownish grey bioclastic wackestone with cortoids; micritic envelopes of clasts with red-
dish brown impregnation. In upper part, presumed marls with Protocardia sp., Jurassicorbula edwardi,
Myophorella ct. lusitanica, and, somewhat higher, Isognomon lusitanicum, Gervillella aviculoides and
Eomiodon securiformis. Here also findings of sandstone rubble

m96.0—100.0: al base, thin layer of marl with N. nana, superimposed by brownish, thick—bedded, coral and coral de-
bris—bearing floatstone, grading into rudstone. Floatstone with coral heads (partly in life position), meas-
uring up to 15 ¢m (e.qg., ?Styline delabechii); rudstone full of corals, bored by Lithophaga sp., and rhodo-
liths in intrasparitic, unsorted matrix, Large nerineid occurring. Solution features common

m100.0-103.0: Light grey, thick—bedded float/boundstone (bafilestone) with, partly autochtonous, corals (esp. fascicu-
late corals), elc., passing into multicoloured rudstone with abundant debris of corals, M. lugeoni, gastro-
pods, oysters, elc.

m103.0-105.4: massive palch reef of P. pustulosa and N. nana
m105.4—-107.0: coral boundstone; corals directly overgrowing oyster reef. Spines of P. lusitanicus.

End of section.

Section Benfica

Location:geol map, sheet Torres Vedras, NE quadrant. 4.3 km W Torres Vedras, at road to Ericeira. Section along
short road cut from bifurcation at main road to cemitery of Benfica.

Stratigraphic range: Santa Cruz member (Bombarral formation).
Generalities: Mostly well exposed section, though partially soil—covered.
Nearby sections:Engenheiro.

Special remarks : Siliciclastic series, subslituting »Pteroceriano« facies in the western part of the study area, 1.e.,
no limestone development, yet similar fauna (e.g., Myophorella lusitanica), intercalated in terrestrial facies with caliche ho-
rizons.

Description:
m0.0-5.2: weathered, red, silty—marly, micaceous clays. at top thin horizons of reddish greenish caliche (10 cm)

mb5.2—-8.6: green to red mottled, silty clays, silts and medium— grained, micacecus. lignitic sandslones; in upper
part with Intensively coloured caliche horizon (red—green—brown)

mB8.6-11.6: grey to green, marly clays snd siltstones, partly with common, poorly preserved bivalves. Al top, thin oy-
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sler rudstone, exhibiting very dense packing or shells, forming narrow channel filling. Oyster clasts in part
superficially encrusted by cyanophytes

m11.6-13.6: mostly red coloured siltstones, with intercalation of pale, well sorted, medium grained calcareous sand-
stone

m13.6-23.0: intercalation of brownish greyish greenish clays, siltstones and fine —grained sandstones, often micace-
ous, lignitic, in higher part very poorly exposed. In lower part, below evenly laminated sandstone, fin-
dings of Myophorella lusitanica fragments

m23.0-24.0: in brownish, marly—sandy, micaceous, lignitic matrix, very common, large—sized Eomiodon securifor-
mis, often in life position; above it, cluster of Isognomon lusitanicum with attached Praeexogyra pustu-
losa, also often in life position, together with Eomiodon securiformis and rare Protocardia sp.. Al lop,
common, small—sized specimens of E. securiformis

m24.0-25.5: red coloured clays and siltstones.

End of section.

Section Boieiro

Location :geol map, sheet Alenquer, SWquadrant. 2500 m SW Arruda dos Vinhos, on southern flank of elevation Bo-
ieiro, trig. altitude m 378. Section from lop of distinct »Coralico« outcrops (Amaral formation) up to hilltop.

Stratigraphic range: Uppermaost part of Amaral formation, Sobral formation, lowermost part of »Pteroceriano«
formation.

Generalities:Exposureconditions foracontinuous section are very poor. Only thin outcrops. rest of log interpreted
form loose rock rubble. Reconstructed true thickness of log is very low, due to apparent gentle southward dipping of beds;
yel, exact determination is impossible, so that given thicknesses are only approximate (eventually thicker). Faulls. causing
notable slips are frequent in the Boleiro region. Section is eventually also faulted in middle parl.

Special remarks: Sobral sequence is very thin, eventually confined by fault (see above).

Worth noting is a coquina built of entire, uni— and double —valved, oyster—covered Arcomytifus morrisi (dominating by far)
and EFomiodon securiformis, with lentils of oyster patch reefs. Site is in western slope of Boieiro, several meters below fop,
in Sobral formation. Due to track construction, patch reef was almost completely destroyed in 1983.
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multicostata, At m 72.0 (correlated from nearby site): brownish grey, bioclastic, bioturbated floatstone,
partly with faecal pellets. Clusters of A. morrisi, abundant bioclasts of bivalves and gastropods, rare lituo-
lids (?Everticyclammina virguliana) and dasycladaceans. A. morrisi and giant Protocardia sp. A are lhe
most common faunal elements in this segment

m74.0: horizon with abundant loose fauna to pick up, extending over several hundreds of meters. Hostrock (not
exposed), micaceous silt— to sandstone, as can be seen from the fillings of fossils. Most probably ma-
crofossil coquina with /sognomon lusitanicum (prevailing), Eormiodon securiformis (common), Antiqui-
cyprina sp., Praeexogyra pustulosa, Nanogyra nana

m758-84.8: grey marls, marly mudstones and nodular mud/wackestones (base and top reconstructed by loose rock
rubble, middle part well exposed, former small quarry): Nodular mud/wackestones in lower part with
common, large—sized fauna (in descreasing order of frequency): giant Protocardia sp. A with attached
N.nana, P. intexta, Protocardia sp., ?Pleuromya sp.. Microfacies: common bivalve bioclasts with mottled
distribution, oysters, ostracods, serpulids, E. virguliana. Early diagenetic compaction cracks and vadose
solution fealures. Above it, marls with giant Protocardia sp. A, partly full of N. nana. Atm 81.5 (above Na-
nogyra marls), oyster wacke — to rudstone. Clusters of A. morrisi also common. At base. weathered bur-
rows of Thalassinoides sp., covered with oysters on upper side. Oysters in part encrusted by serpulids

m87.0—87.6: patch reef built of P. pustulosa and rare N. nana. Rare small corals

m87.6—90.0: light brown, bioclastic floatstone grading into bioclastic—intraclastic rudstone with massive corals, debris
of bivalves and gastropods (often microbored), echinids (spines of Pseudocidaris lusitanicus), M. lugeo-
ni, etc.. Attop, 1 m of weathered, bluish grey marls at base with common N. nana besides small coral heads
and spines of P. lusitanicus; above it, Myophorella sp. and Isognomon sp.

m90.0—-94.5: very poarly exposed. Thin outcrops, from base to top: dark grey, bioclastic wacke/packstone with abun-
dant oysters. Brownish grey bioclastic wackestone with cortoids; micritic envelopes of clasts with red-
dish brown impregnation. In upper part, presumed marls with Protocardia sp., Jurassicorbula edwardi,
Myophorella cf. lusitanica, and, somewhat higher, Isognomon lusitanicum, Gervillella aviculoides and
Eomiodon securiformis. Here also findings of sandstone rubble

m96.0-100.0:  at base, thin layer of marl with N. nana, superimposed by brownish, thick—bedded, coral and coral de-
bris—bearing floatstone, grading into rudstone. Floatstone with coral heads (partly in life position), meas-
uringup to 15 cm (e.g., ?Styline delabechii); rudstone full of corals, bored by Lithophaga sp., and rhodo-
liths in intrasparitic, unsorted matrix. Large nerineid occurring. Solution features common

m100.0-103.0: Lightgrey, thick—bedded float/boundstone (bafflestone) with, partly autochtonous, corals {esp. fascicu-
late corals), elc., passing into multicoloured rudstone with abundant debris of corais, M. lugeoni, gastro-
pods, oysters, elc.

m103.0—-105.4: massive paich reef of P. pustulosa and N. nana
m105.4-107.0: coral boundstone; corals directly overgrowing oyster reef. Spines of P. lusitanicus.

End of section.

Section Benfica

Location:geol. map, sheet Torres Vedras, NE quadrant. 4.3 km W Torres Vedras, at road to Ericeira. Section along
short road cut from bifurcation at main road to cemitery of Benfica.

Stratigraphic range: Santa Cruz member (Bombarral formation).
Generalities:Mostly well exposed section, though partially soil—covered.
Nearby sections:Engenheiro.

Special remarks: Siliciclastic series, substituting »Pteroceriano« facies in the western part of the study area, 1.e
no limestone development, yet similar fauna (e.g., Myophorella lusitanica). intercalated in terrestrial facies with caliche ho
rizons.

Description:
m0.0-5.2: weathered, red, silty—marly, micaceous clays, at top thin horizons of reddish greenish caliche (10 cm)

mb5.2-8.6: green to red mottled, silty clays, sills and medium— grained, micacecus, lignitic sandstones; in upper
part with intensively coloured caliche horizon (red—green—brown)

m8.6-11.6: grey to green, marly clays snd siltstones, partly with common, poorly preserved bivalves. At top, thin oy-
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ster rudstone, exhibiling very dense packing or shells, forming narrow channel filling. Oyster clasts in part
superficially encrusted by cyanophytes

m11.6-13.6: mostly red coloured siltstones, with intercalation of pale, well sorted, medium grained calcareous sand-
stone

m13.6-23.0: intercalation of brownish greyish greenish clays, siltstones and fine—grained sandstones, often micace-
ous, lignitic, in higher part very poorly exposed. In lower part, below evenly laminated sandstone, fin-
dings of Myophorella lusitanica fragments

m23.0-24.0: in brownish, marly—sandy, micaceous, lignitic matrix, very common, large—sized Eomiodon securifor-
mis, often in life position; above it, cluster of Isognomon lusitanicum with allached Praeexogyra pustu-
losa, also often in life position, together with Eomiodon securiformis and rare Protocardia sp.. At top,
common, small—sized specimens of L. securiformis

m24.0-25.5: red coloured clays and sillstones.

End of section.

Section Boieiro

Location:geol. map, sheet Alenquer, SW quadrant. 2500 m SW Arruda dos Vinhos, on southern flank of elevation Bo-
leiro, trig. altitude m 378. Section from top of distinct »Coralico« outcrops (Amaral formation) up to hilllop.

Stratigraphic range: Uppermost part of Amaral formation, Sobral fermation, lowermost part of »Pteroceriano«
formation,

Generalities:Exposureconditions foracontinuous section are very poor. Only thin outcrops, rest of log interpreted
form loose rock rubble. Reconstructed true thickness of log is very low, due to apparent gentle southward dipping of beds;
yet, exact determination is impossible, so that given thicknesses are only approximale (eventually thicker). Faulls, causing
notable slips are frequent in the Boieiro region. Section is eventually also faulted in middle part.

Special remarks:Sobral sequence is very thin, eventually confined by fault (see above).

Worth noting is a coquina built of entire, uni— and double —valved, oyster—covered Arcomytilus morrisi (dominating by far)
and Eomiodon securiformis, with lentils of oyster patch reefs. Site is in western slope of Boieiro, several melers below top,
in Sobral formation. Due to track construction, patch reef was almost completely destroyed in 1983.
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W Boieiro, in Sobral sequence, findings of Axosmilia gr. discoidea—caudata, A. caudata, A. crassa, Coelastarte discus, Ne-

rinea turbinata.

Descriptlion:

m0.0-1.5:

m0.5-9.5:

m9.:5—11.5:

m11.5-12.0:

m12.0-12.5:

mi12.5-19.5:;

m19:5—22.2;

m22.2—23.5:

m23.5—-24.2:

End of section.

light coloured, thick—bedded, poorly sorted intraclastic packstone with common cortoids of corals, echi-
noids, bivalves, gastropods. Furthermore, oncoids, »cayeuxiid« algae, algal lumps, M. lugeoni, dasycla-
daceans, lituolids, Conicospirillina basilensis, etc.. Micritic matrix partly recrystallized; common circum-
granular desiccation cracks and solutional vugs

light, thick—bedded peloid grain/packstones, coarsening upwards, with coral debris, lituolids, elc.; in
upper part grading into Intraclastic packstone with oncoids and dasycladacean fragments, lop bioturba-
ted. Common desiccation cracks and solutional vugs (top of Amaral formation, in lagoonal facies)

(poorly exposed) brown to grey siliciclastics, with extraclasts, ooids, detrital feldspar, lignite litter and,
particularly at top, abundant bioclasts, partly superficially coated by algae

not exposed (presumed marl), findings of Axosmilia caudata, A. corallina, Actinastrea crasso—ramosa,
Cyathophora bourgueti. Corals partly with attached Praeexogyra pustulosa and Nanogyranana. Nodules
ol M. lugeoni and cyanophytes also occurring

light grey, oolitic grainstone. Mature ooids, 75% quartz—cored, rest bioclast—cored. Furthermore, bi-
valve clasts (among them, oysters), most often microbored or with superficial oncoid coating, rare ga-
stropods, echinid spines; common rounded large rhodoliths (M. lugeoni), rare lignite litter

poorly exposed, brown, medium to thick—bedded, micaceous, lignitic siliciclastics, often with Eomiodon
securiformis besides Isognomon lusitanicum. Eventually faulting in lower part

marly, sandy sequence, at base with frequent /. Jusitanicum and Nerinea turbinata. Al top, marl with a-
bundant, double—valved Gervillia sobralensis (top of Sobral formation)

grey, medium—bedded, slightly marly, bioturbated mudstone with Arcomytilus morrisi and Protocardia
sp.

light grey, thick—bedded, bioclastic floatstone, with coarse, angular bioclasts, Trichites sp., Nanogyra
nana, rare echinid spines, rhodolith fragments and ooids.
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SectionBom Jesus

Location:geol. map, sheel Loures, NE quadrant. 2300 m W Alhandra, in quarries of »Cimentejo« wesl of main road
between Alverca and Alhandra (road sign to »Pedreiras do Bom Jesus«). Section taken in main quarry (under active exploi-
tation in 1982/1983), where big store depot is situated. Due to progressive work, exposure condition will alter continuous-
ly.In any case, stable element should be plane in front of (east of) depot, corresponding to upper surface of bed JOatm 41.3
of section.

Stratigraphic range: »Pteroceriano« formation, lower part

Generalities:Theonlysectioninthe area where a major part of the » Pteroceriano« formation is exposed ina quarry
under work. Important section, especially because marls are outcropping. However, recently blown up, dangerously steep
and unstable quarry walls are difficull to reach out to. This is especially valid for the lower part of section (below m 40), where
only an overall picture can be oullined.

Nearby sections:Adanaia.

Special remarks :According to the management of the quarry, rare ammonites have been found
Description:

(In the north, outside quarries, 10 m below beginning of section:)

Light grey, nodular bioclastic wackestones (partly mudstones) with very fine bioclasts, rare large gastropod and bivalve
clasts, lituolids (e.g., »Haplophragmium-« sp., Nautifoculina oolitica), Cylindroporella sp., elc.. Above i, findings of double-
valved Myophorella lusilanica and giant Protocardia sp. A, with Praeexogyra pustulosa overgrowth.

In quarries: quarry walls SW slore depot:
m0.0-0.8: grey marls with very frequent Arcomytilus morrisi

m0.8—1.3: grey, bioturbated bioclastic wacke/floatstone with Trichites sp., common lituolids (mainly Everiicyclam-
mina virguliana), Terquemella sp., etc.

m1.3—-2.3: dark grey, oncoliticintraclastic rudstone. Oncoids often polycored, with sessile foraminifers. Nucleioften
built of Marinella lugeoni, otherwise of bivalve and echinoid clasts. Algal cortices often with intra— and
circumgranular shrinkage cracks and attached oysters. Further components: abundant tiny, angular in-
lraclasls, common debris of M. lugeoni, bioclasts of echinoids, corals and others. Groundmass formed
by fine —grained sparite, most probably recrystallized micrite

m2.3—-22.8: uniform sequence of grey, medium—bedded, nodular, marly mudstones and wackestones. Intercalation
of massive, non—marly mudstones in middle and upper part, the first with distinct burrows of Thalassi-
noides sp. and Rhizocorallium irregulare on lower surface. Arcomytilus morrisi, oysters, bivalve and gas-
tropod clasts occurring; in upper part /sognomon sp.. Partially pyrite aggregates

m22.8-29.0: dark grey marl with very rich, though low diverse bivalve fauna: Mesosaccella dammeriensis (a), Juras-
sicorbula edwardi (c), Protocardia sp. (c), Pteroperna pygmaea (c), ?Pleuromya sp. {r). Al base, coguina
horizon of A. morrisi and Isognomon sp.

m29.0-29.7: medium bed of grey mudstone, overlain by medium— bedded, nodular, marly mudstones wilh decrea-
sing marl content towards top. Scattered bioclasts of oysters and gastropods. Al top, thin marl layer

m29.7-31.0: light grey, bioclastic wacke/floatstone, with common rhodolith fragments (M. lugeoni), bivalve clasis
(partly microbored), especially oysters, gastropod clasls, spines of Pseudocidaris lusitanicus, lituolids,
etc.

m31.0-34.5: grey, medium—bedded mudstones, mostly nodular and very marly (calcareous marl al base). [sogno-

mon sp., elc.

m34.5-35.7: grey marl with large A. morrisi and very tiny Corbulomima suprajurensis, Mesosaccella dammariensis
Jurassicorbula edwardi, Nicaniella sp., Protocardia sp., Placunopsis suprajurensis and oslracods

m35.7-40.5: grey, medium—bedded, marly, nodular bioclastic floatstones (partly wackestones) with intercalation of
30 cm Arcomytilus morrisi—bearing marl in lower part. Bioclasts of imestones dominated by gastropods
(parlly nerineids). Rare lituclids, Cylindroporelia sp., etc.. Top inaccessible.

Quarry wall south of store depot:

m40.5-41.5: light brown, bioclastic intraclastic packstone, poorly sorted; roundness of grains moderate to good.
Small bioclasts microbored. Echinoids, oncoids and lumps occurring, lituolids common. Rare large bi-
valve clasts and nerineids. Dense packing of grains; matrix mostly sparitic
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m41.5-45.2: grey marls with rich fauna: Mesosaccella dammariensis (a), Corbulomima suprajurensis (a). Isocyprina
sp., Pteroperna pygmaea, Jurassicorbula edwardi, Plicatula sp., echinid spines; abundant ostracods
(Cytherella suprajurassica, Asciocythere sp., Cytheropteron sp., aff. Theriosynoecum sp. (non wyomin
gense)), verneuilinids, Everticyclammina virguliana; lignite litter, authigenous quartz (c). Shell bed of
fsognomon sp. occurring in midst of 80 cm of silty marly, bioclastic wackestone with Nanogyra nana,
Myophorella lusitanica
m45.2—-46.8: light coloured, thick—bedded, bioclastic intraclastic peloidal wacke/packstone. Bioclasts and intraclasts

normally microbored; lumps, large gastropods, spines of Pseudocidaris lusitanicus, very frequent lituo-
lids (mostly Pseudocyclammina sp.. P. lituus, » Haplophragmium-« sp., Rectocyclammina sp., Nautilocu
lina oolithica), very rare miliolids, etc.
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thin beds of intercalated marls, bioclastic wackestone and oncolitic rudstone
grey marl with frequent Praeexogyra pustulosa and cidaroid spines, encrusted by Marinella lugeoni

light, bioclastic wackestone with floatstone and rudstone areas. Mainly oyster debris, partly superficially
algal encrusted. At top, small corals

dark grey, marly calcisponge boundstone (frame/bafflestone) with stromatoporoids and corals, bored by
Lithophaga sp. (also in groundmass), encrusted by serpulids, sessile foraminifers, oysters. Ground-
mass belween frame builders, wacke/packstone with coarse, angular bioclasts.

Continuation of section at quarry wall N store depot. Divided by minor fault from rest of section. Fault - caused gap or even-
tual overlap unclear; most likely is minor gap, since similar coral facies can be found at base of quarry wall in question

m52.0-53.0:

m53.0-53.5:

m53.5-60.5:

dark grey marl with poor fauna: Placunopsis suprajurensis (a), J. edwardi (c). C. suprajurensis (o), Mo-
diolus sp. (r); common ostracods (forms see m 41)

grey, bioclastic. partly bioturbated float/rudstone, with coarse clasts of corals (parlly Axosmilia sp., co-
rals bored by Lithophaga sp.), oysiers and other bivalves (e.g.. A. morrisi, Trichites sp.). echinids, M. lu-
geoni. frequent lituolids

grey, medium—bedded, marly nodular limestones (mainly mud/wackestones, in parl floalstones). Often
distinct burrows of Thalassinoides sp.. A. morrisi, partly in clusters, and clasts of gastropods and bivalves
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(in part oysters) common, in lower part additionally corals, Trichites sp. (bored by Lithophaga sp.), Ptero-
perna sp., pectinid bivalve, lituolids and ostracods. In upper part additionally giant Protocardia sp. A,
Mactromya concentrica

m60.5-62.0: brownish, iron hydroxide—stained, thick—bedded, poorly sorted, oncolitic rudstone. Irregular shaped,
Lithophaga—bored oncoids built of cyanophytes, M. lugeoni and sessile foraminifers; partly polycored
(clasts of bivalves, echinoids). Groundmass microsparitic to sparitic (implying a partially primary micritic
matrix), or marly (at base, in middle and at top)

m62.0-71.2: grey, medium—bedded, partly marly, nodular mudstones (in part wackestones) with Arcomytilus morrisi
(forminga coquinaatm 68.5) and rare Myophorella lusitanica, Isognomon cf. flambarti, gastropods, etc.

m71.2-72.8: grey marls with abundant Praeexogyra pustulosa and Nanogyra nana which form thin oyster paich reef
with irregular lower and upper surface at top

m72.8—75.8: grey, thick—bedded, wacke/floatstones, with intercalated, thin—bedded, nodular mudstones. Wacke
and floatstones bear corals and lituolids. Spines of Pseudocidaris lusitanicus and Isognomon sp. in low-
er, Trichites sp. in middle and frequent Marinella lugeoni in upper part. Excellently preserved burrows of
Rhizocorallium irregulare on lower surfaces

m75.8-76:8: grey marls

m76.8—77.6: light brown, iron hydroxide —stained, lituolid peloidal packstone. Abundant lituolids, small, mostly micro-
bored bivalve clasts, rare serpulids and M. fugeoni, in pelmicritic matrix with densely compacted peloids.
Rhizocorallium irregulare on upper surface

m77.6-82.5: grey, medium—bedded, partly marly, nodular bioclastic limestone (mud—, wacke—, floatsiones), often
coral—bearing, with A. morrisi, Jurassicorbula edwardi, common oysters (parlly forming rudstone in
middle), etc.. Attop, oncoid—bearing, with echinid debris, M. lugeoni and rare foraminifers. Intensively
bioturbated by Rhizocorallium irrequlare, Early desiccation cracks occurring.

m82.5—-87.5: grey, thin—bedded, very marly nodular mudstones and thick, weathered marls, both very silty in upper
part

ma87.5-93.5: grey, medium to thick—bedded, nodular bioclastic wacke/floatstones (rarely mudstones), bioclasts oc-
casionally microbored. Oysters very frequent in lower part, also forming thin bioclastic rudstone horizon
Bivalve fauna: A. morrisi, further Eopecten sp., Coelastarte discus, Myophorelia cf. lusitanica, Protocar-
dra sp., Jurassicorbula edwardi, Inoperna sp., Pracexogyra pustulosa, Nanogyra nana, heterodonts in
det.. At top. abundant spines of Pseudocidaris lusitanicus. Lituolids and M. lugeoni occurring. Matrix
partly pelmicritic.

End of section.

SectionCalhandriz

Location:geol map, sheel Loures, NE quadrant, SSE Calhandriz. Section taken uphill, from the first oulcrops up to
Irig. altifude mark on hilltop.

Stratigraphic range:Uppermost Amaral formation, Sobral formation, »Pteroceriano« formation, lower part,

Generalities:Normally only hard beds outcropping. It was also attempted to use information from outcrops nearby
to avoid major gaps within the section.

Nearby sections: Adanaia, Bom Jesus, S'Tiago dos Velhos, Chao da Vinha.
Special remarks: Sobralformation outwedging. Lower part of »Pteroceriano« formation with corals and red algae.

Description:

(a) Base of section (from the road to Calhandriz, climbing across covered Abadia beds up to first outcrops): 10 m Amaral
formation, i.e., 4 m brownish yellowish, large —scale cross—bedded, medium to coarse — grained, moderately sorted, oolitic
grainstone, partly bioturbated (Scolithos sp.). Mostly detrital quartz serving as ooid nuclei. Above it (laterally displaced), 6
m coral floatstones (partly boundstones with thick coral heads) and oolitic grainstones with bioclast— cored ooids and M. Ju-
geoni (nodules up to 10 cm ). Above it, gap (ca. 2 m), then 50 c¢m yellowish, micaceous, fine—grained sandstone with
common lignite pieces (up to 3 cm in size), superimposed by horizon with Isognomon lusitanicum (Sobral formation). Iso-
gnomon horizon possibly corresponding to Gervillia marls at base of Calhandriz section.

(b) Detailed section (cf. to section chart), located 200 m west of part (a):

m0.0-1.3: brownish, iron hydroxide—stained, intraclastic peloidal packstone with fine bioclasts, coral fragments, M.
lugeoni and lituolids (top of Amaral formation)
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Section Calhandriz
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m2.0-3.8: dark grey marls with Gervillia sobralensis, Arcomytilus morrisi, Isognomon ci. lusitanicum and Pracexo
gyra pustulosa (Sobral formation)
m6.0—-24.5: light grey, nodular mudstones (partly floatstones) with minor exposure gaps. Thin—bedded, though

compaclt. Thalassinoides suevica and Rhizocorallium irregulare partly well visible on lower surfaces. Rare
A. morrisi and small—sized bioclasts typical, occasionally Trichites sp., giant Protocardiasp. A, Myopho-
las mullicostata, echinoid fragments, corals (very rare) and M. lugeoni

m27.2-28.8: greyish oncolitic floastones with an intercalation of oncolitic marl. lron hydroxide —stained oncoids; on-
coid nuclel bullt of bivalve clasts, M. lugeoniand, partly, corals. Non—encrusted M. fugeonialso common
in intraclast—bearing matrix

m29.2-30.8: light grey gastropod wackestone (two small horizons, divided by gap). Biobored corals may be common

m30.8-35.0: gap, in upper part outcrop of nodular mudstones with A. morrisi
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m35.0-37.0: very thick—bedded intraclastic peloidal packstone with frequent lituolids, etc.. Components mostly mi-
crobored

m37.0-38.0: grey, nodular calcisponge wacke/floatstone with additional gastropods, bioclasts, Salpingoporefla annu-
lata

m38.0—45.3: gap, with small outcrop of nodular mudstone with A. morrisi, giant Protocardia sp. A and Mactromya con-
centrica

m45.3-47.3: light, thick—beaded, coral boundstone (bafflestone) with Amphiastrea piriformis, Cyathophora cesare-
densis, Actinastrea ramulifera, A. crasso—ramosa; Praeexogyra pustulosa, spines of Pseudocidaris lu-
sitanicus, M. lugeoni, etc.

m48.9-49.0: yellowish, medium—bedded, nodular bioclastic rudstone with oncoids (partly superficial). [sognomon
(Rostroperna) sp., P. pustulosa, Placunopsis suprajurensis, Myophorella ci. lusitanica, meandroid co-
rals, spines of Pseudocidaris lusitanicus, etc..

End oi section.

Carvalha Sections

Location:geol. map, sheel Alenquer, SW quadrant. From Arruda dos Vinhos to Mata and further direction to Arranhé.
For Section East climb down from edge of curve following serpentine curve 1o stream valley. Here beginning of section, ex-
tending NNW up to trig. allitude Carvalha. Section West starts at road km 5, extending N up to high tension pole below Car-
valha hilltop.

Stratigraphic range:uppermost part of Sobral formation (only Section East), lower part of »Pterocerano« for-
mation.

Generalilies: hard beds with good outcrops. Area intensively faulted, yet with minor displacement.
Nearby sections: Mala, Batalha, Boieiro.

Special remarks: To point out outwedging intercalations of Sobral sandstones within the »Pteroceriano« forma-
tion, two parallel sections were laken. Note frequency of coralline algae and corals in siliciclastics. The sections are the di-
rect continuation of the Mata section.

Description:

Section East

m0.0-4.0: (in stream valley) brown, micaceous siliciclastics with Eomiodon securiformis, Antiquicyprina sp., Neri-
nea turbinata, superimposed by medium bed of grey calcareous marl and grey marl with Gervillia sobra-
lensis {top of Sobral formation)

m4.7-5.2: grey, medium to thick—bedded, marly mudstone with scattered Arcomytilus morrisi, Camptonectes cf
auritus, Praeexogyra pustulosa and, in upper part, rare fragments of Trichites sp.

m5.2-9.0: exposure gap, in soil rubble sandstone and mudstone fragments

m9.0-13.2: grey, medium—bedded, nodular mudstones with A. morrisi, pectinids, Trichites sp., lituolids, ostracods,

with intercalations of bioclastic float/rudstanes with Marinella lugeoni, corals, echinids. Al top, common
compaction cracks

m13.2—-15.0: brown sandstone, overlain by iron hydroxide—stained, very sandy, marly floatstone with Isognomon Iu-
sitanicum, Eoriodon securiformis, clasts of Trichites sp., vertebrate tooth and M. lugeoni. Superim-
posed is sandy marl with E. securiformis, Trichites aff. saussurei, Praeexogyra pustulosa, nerineids (in
part Nerinea turbinata), Pseudocidaris Jusitanicus (spines), Amphiastrea piriformis, Actinastrea crasso-
—ramosa, Ovalastrea cf. plicatula. P. pustulosa forms oyster patch reef, outwedging over a few meters

m15.2-17.0: brown siltstone with /sognomon sp., Unicardium crassum, Coelastarte discus, P. pustulosa, nerineids,
ampullinid gastropod, P. Jusitanicus (spines), and brown sandstene with £. securiformis. Sandstone ap-
parently interfingering with siltstones and outwedging over a short distance. Top of sandstone cut by
NW —SE striking fault

m21.0—-22.38: brownish grey, mostly nodular floatstones and pack/rudstones with M. lugeoni, bioclasts (partly micro-
bored), frequent spines of P. lusitanicus, T. aff. saussurei, oysters, serpulids and lituolids (Pseudocy
clammina sp., Rectocyclammina sp., Freixialina planispiralis). At lop, common cracks and leaching fea-
lures

m23.3-26.0; soil rubble implies subcropping nodular mudstone with rare oysters and other bioclasis
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Section Carvalha East
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m26.5-30.5: at base, brownish, marly oyster rudstone, rapidly passing into P. pustulosa boundstone with Amphi-

astrea piriformis, spines of P. lusitanicus and other echinids, serpulids. Above it, horizon of M. lugeoni
rudstone, followed by grey, medium to thick—bedded mudstone with rare oyster clasts, gastropods, ser-
pulids, lignite litter and, at top, Everticyclammina virguliana and Trichites sp.

m31.0—-33.6: at base, thin oyster boundstone, overlain by brown, iron hydroxide—stained oyster rud/floatstone with
corals and other bioclasts, At top, marly mudstone with rare bioclasts and spines of P. lusitanicus

m33.6-36.2: exposure gap with sandstone rubble

m36.2-37.2: greenish brown, poorly sorted, micritic bioclastic rudstone (one bed) with coarse fragments of P. lusitani-

cus (spines), M. lugeoni, oysters and other bioclasts

m37.2—44.2: exposure gap with minor outcrops of marl and A. morrisi—bearing mudstones
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mdd.2-46.2:

m47.5-51.3:

al base, marly patch reef of P. pustulosa, with overgrown valves of Myophorella lusitanica; overlain by
brownish, marly, bioclastic rudstone with abundant debris of ?Coelastarte discus. Al top, brownish grey
nerineid floatstone with cortoids, calcisponges, nodules of Solenopora cayeuxiformis n.sp.. M. lugeoni
and intraclasis. Section is cut by fault

(on hilltop Carvalha) brownish, iron hydroxide—stained, very thick—bedded to massive coral bound-
stone (framestone), dominated by, often Lithophaga—bored, Amphiastrea piriformis. Heavy recrystalli
zation is disguising further structures.

End of Section East.

Section West (brief description)

Base of section is formed by major fault (also cutting top of Mata Section); below it, sandstone rubble.

m0.0-5.0:

m5.0-7.5:

m7.5-17.5:

m17.5-19.6:

grey, nodular mud/floatstone with burrows of Thalassinoides suevica. Rhizocorallium irrequlare, and A.
morrisi, giant Protocardia sp. A, Protocardia cf. intexta, Pracexogyra pustulosa, Camptonectes cof. auri-
tus, Trichites sp. (in upper part), echinoid and other debris; rare lituolids (?Everticyclammina virguliana),
Cylindroporella ci. arabica. In upper part marls, oyster rudstone and oysler boundstone intercalated.
Compection cracks and intensive recrystallization in higher part

al base, gap, with sandstone rubble and common, large Eomiodon securiformis, Coelastarte discus.
Above it, cluster of Isognomon lusitanicum with rare A. morrisi. Bivalves densely covered with P, pustu
losa, with transition to oyster patch reef with incorporated A. morrisi and spines of Pseudocidaris lusitani
Ccus

medium to thick—bedded limestones with intercalation of marl: grey mudstones with A. morrisi, oysters
and E. virguliana dominating in lower part; brownish bioclastic wackestones with corals (e.g., Axosmilia
cf. discoidea), M. lugeoni, spines of P. lusitanicus in upper part. Here also intercalations of micrilic M. fu-
geoni rudstones with abundant oyster debris, etc.

al base, brown, medium bed of slightly marly coral boundstone (framestone), with additional calcispon-
ges, M. lugeoni, fine bioclasts. Micritic (coniatolitic?) crust on top of bed. Strongly recrystallized, with
spar—filled solutional vugs. Superimposed is thick—bedded rhodolith bound/rudstone (micritic), almost
exclusively formed of M. lugeoni
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m19.6-23.5: exposure gap, with outcrops of grey, bioturbated mudstones and bioclastic wackestones
m25.5—-28.0: from base 1o top:
— thin oyster patch reef

— grey, biclurbated bioclastic peloidal floatstone with Trichites sp., oyster and echinoid debris, Marinel
la lugeoni, Everticyclammina virguliana. Spar—filled solutional vugs and autoclast formation

— dark grey, thick, moderately sorted rhodolith grain/packstone with M. lugeoni, spines of Pseudocida
ris lusitanicus (often enriched in layers), rare corals, cortoids, intraclasts, peloids, etc.. Groundmass
formed of neospar; ghost structures commaon

bioclastic rhodolith float/rudstone with similar characteristics
— nodular mud/wackestone

— slightly marly, micritic oyster rudstone with additional gastropods, microbored corals, Pseudocy
clammina sp., » Haplophragmiume sp.

nodular mud/floatstone with fasciculate corals, partly bored by Lithophaga sp., M. lugeoni, Cylindro-
porella ct. arabica, E. virguliana, ?Mesoendothyra sp.. Partly recrystallized, with irregular cracks, of-
ten reddish, mottled colouring.

Section moslt probably cut by fault (at high tension pole).

End of section; sandstone oulcropping in superimposed part, with Eopecten cf, velatus, Isognomon lusitanicum, Coel-
astarte discus, corals, overlain by mudstone with Arcomytilus morrisi, rare oysters, corals and lituolids, with common com-
paction cracks.

Section Chaode Vinha

Location:geal map, sheet Alenquer, SWquadrant, 4 km S Arruda dos Vinhos. From Trancoso do Meio up to trig. alti-
tude Chao da Vinha. Section extending from top of well exposed »Coralico« autcrops up to hilltop.

Stratigraphic range:uppermost Amaral formation, Sobral formation, »Pteroceriano« formation, lower part.
Generalities:surveysection. Only hard beds outcropping. Parts of section reconstructed by loose rock rubble.
Nearby sectlions: Calhandriz, Boieiro.

Special remarks: Sobral clastics about 30 m in thickness.

Description:

m0.0—1.2: bioclastic wacke/floatstones with M. lugeoni, enrichments of P. lusitanicus spines, rare corals, elc.
(Trancoso member of Amaral formation, upper part)

m1.8-3.0: ocre—coloured, sandy oolitic grainstone, partly packstone. In middle part 5 cm of oysler boundslone.
Oolite bioturbated, with ooid—filled burrows extending to underlying mudstone (Qélito member of Ama-
ral formation)

m3.0-30.5: mostly gap, with common loose blocks of brownish sandstones and rare outcrops of silt— and sand-
stones, partly evenly laminated, with occasional oyster layers and Eomiodon securiformis (Sobral forma-
tion)

m34.5-51.6: poorly exposed nodular limestones (mainly mudstones) with Arcomytilus morrisi, oysters, etc., and Tri-
chites sp. in some levels. Note marl layer at m 45.0 (extending to old windmill) with Gervillia sobralensis,
Isognomon cf. lusitanicum, A. morrisi, Praeexogyra pustulosa, and superimposed, iron hydroxide —
stained, bioclastic float/packstone with inconstant thickness, bearing abundant oysters besides other
bioclasts, e.g., corals, Pseudocidaris lusitanicus (spines), M. lugeoni. On hilltop, floatstone with Trichites
sp., Myopholas multicostata, A. morrisi, P. lusitanicus (spines), Everticyclammina virguliana, dasyclada-
ceans, elc..

End of section.
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Location:geol map,sheet Torres Vedras, NE quadrant, 3.5 km S Torres Vedras. From trig. allitude Engenheiro south-
wards direction to Carvalhal, after ca. 750 m bending southwestwards towards Quinta de Viscondessa.

Stratigraphic range: Amaral formation, Sobral formation, »Pteroceriano« formation, Santa Cruz member (Bom-

barral formaltion), Bombarral formation s.sir.

Generalities:Atbase of section, beds strongly inclined with dips of 70° S, flattening towards south, i.e., towards high-
er part of section, leading to difficulties in determining exact thicknesses (esp. extent of exposure gaps). Exposure condi-

tion moderate to good, yet major gaps.

Nearby sections:Bemposta, Enxara do Bispo.

Special remarks: westernmost section of large extent. Dominating faunal elements are [sognomon lusitanicum

and oysters. Note red lerrestrial facies already in lower part of section.
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Description:

m0.0-2.0:

m2.0-12.0:

m12.0-32.5:
m32.5-33.5:
m33.5-42.2:

m42.2-45.2:

m45.2-50.0:

predominance of brown, medium—bedded, oolitic grainstones with quartz—cored ooids; bioclast
cored ooids and cortoids occur. Brown, micaceous sandstones form minor intercalations (upper part of
Amaral formation)

(partly poorly exposed) brown, medium to thick— bedded, mostly micaceous and lignitic sandstones.
with thin intercalations of oolitic packstones and grainstones

exposure gap with presumed marls and siltstones subcropping
weathered, red to violet—coloured silts

weathered, brownish, mostly marly siltstones with thin sandstone horizons. At m 38.6 thin intercalation
of very silty, bioclastic wackestone (grading into packstone) with bioclasts and ostracods; above it, ma-
crofossil coguina, composed of weathered Isognomon lusitanicum, Arcomytilus morrisi, Praeexogyra
pustulosa and Nanogyra nana. Atm 41.0 another coquinoid layer of, partly double —valved, I lusitanicum

dark grey to brownish, nodular float— and rudstones (micritic), with abundant oysters and very commaon
clasts of M. lugeoni. Apart from this, echinoids (e.g., Pseudocidaris spines), cortoids, ostracods, rare
tuolids and questionable Cyfindroporella sp.. At m 43.5 marl horizon with abundant N. nana

dominance of grey marls, at base with very common spines of Pseudocidaris lusitanicus and N. nana.
Here also intercalations of nodular wackestones with features similar to above described (lop of »Plero-
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ceriano« formation). At m 47.5 [. lusitanicum in siltstone; at m 48.0 thin coquinoid layer of same species
(beginning of Santa Cruz member, Bombarral formation)

m50.0—-75.0: exposure gap with rare findings of /. lusitanicum

m75.0-77.0: grey marls, in lower part with /. Jusitanicum and rare Myophorella lusitanica. At top, coquinoid layer com-
posed of M. lusitanica.

Above it, beginning of red to violet colour soil, corresponding to a true thickness of eventually 30 m of subcropping silt-
stones with caliche horizons (Bombarral formation s.str.).

End of section.

Section Enxarado Bispo

Location:geol. map, sheel Alenquer, SW quadrant. Beginning of section 800 m WNW of cemitery of Enxara dos Ca-
valeiros (E Enxara do Bispo), in stream valley, extending W and SW in the fields south of trig. altilude Enxara. End of section
at windmill next to Casal da Quinta Grande, 1125 m SSW Enxara hilltop.

Stratigraphicrange:»Pteroceriano« formation, lower part with siliciclastic intercalations of the Santa Cruz mem-
ber.

Generalilties:duelovery poor exposure conditions and unconnected indidvidual outcrops, sequence of recorded
section is somewhat hypothetical. Correlation of individual horizons was worked out in the field, aggravated by the flat po-
sition of beds. Dashed parts of presented chart are reconstrucled by interpreting soil composition of bare cereal fields.
Thicknesses are largely subject of interpretation.

Nearby sections:Moinhos do J. Miguel, Patameira, Alqueidac, Gotleis.

Special remarks:though above described difficulties complicate interpretation, section is imporlant due to its si-
tuation at the western boundary of main »Pteroceriano« distribution. Remarkable is the intertonguing of siliciclastics with
coral—bearing limestones and marls (»Pteroceriano« facies interfingering with Santa Cruz facies). Stratigraphic continua-
tion of section is section Moinhos do J. Miguel

Description:
m0.0-1.0: findings of Isognomon lusitanicum and rare corals

m1.0-10.0: presumed marls, partly coral—bearing (e.g., Axosmilia sp.), partly with common 1. lusitanicum. At m 2.0
bioclastic rudstone (micritic) with abundant oyster debris, M. lugeoni, rare Pseudocidaris spines, etc., Al
m 9.0 abundant small—sized Myophorella cf. lusitanica (presumed same horizon at closeby site contains
additionally Isognomon sp. and Amphiastrea piritormis)

mi11.7-14.8: brownish, thick—bedded, bioclastic floatstone with coral debris (mostly » Calamophyllia« sp.), M. lugeo-
ni, etc.

mi17.8-19.0: patch reel of Praeexogyra pustulosa/Nanogyra nana, partly with corals, rapidly outwedging, overlain by
bioclastic wackestone with gastropods

atm 18: presumed sandstones subcropping

atm 24: marly, silty, coral wackestone with spines of Pseudocidaris lusitanicus

m24.0-34.0: no outcrops, but presumed subcropping intercalation of sandstones and coral—bearing marls
m35.0-36.0: presumed bioclastic wackestone with corals

m36.0-41.0: at base, clusters of, mostly univalved, Eomiodon securiformis, I lusitanicum and M. lusitanica with rare

corals in silty matrix. Superimposed are sandstones and brown, sandy, moderately sorted, bioclastic
packstones. Bioclasts well rounded and microbored. At top, increase of sand content and occurrence of
ooids, lumps and intraclasts; overlain by brown, micaceous, lignitic sandstone

m42.0—-49.0: exposure gap, subcrops reconstructed by loose rock rubble: horizons of (from base 1o top) coral float-
stone with ?Amphiastrea piriformis, silts with small patch reefs of P. pustulosa/N. nana and abundant /.
lusitanicum of gigantic size (up to 21 cm), marls with clusters of, mostly double—valved, M. Jusitanica and
micaceous, lignitic sandstones

m49.8-50.6: brownish, nodular bioclastic packstone (rarely wackestone) with abundant microbored oyster debris,
very frequent Everticyclammina virguliana, etc..

End of section.
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Section Gotleis

Localion:geol map, sheet Alenguer, SW quadrant. 1.5 km SE Sapataria. Section from stream valley uphill to hilllop
(altitude 299 m).

Stratigraphic rang e: Odlito member, Sobral formation, »Pteroceriano« formation, lower part

Generalities: soft series underrepresented, otherwise good exposure conditions, sometimes beds slightly dis-
placed by gravitational gliding.

Nearby sections: Tesoureira—Casais da Serra, Alcubela—Freixial, Alqueidao, Enxara do Bispo, Patameira.

Special remarks: Interfingering of oolites, sandstones and micritic limestones led to the separalion of an isolaled
lithological unit in the official geol. map (J* *). Sandy limestone conglomerates are well developed in nearby siles, though
they do nol outcrop in the section.

Description:

m0.0—-0.5: light grey, nodular, bioclastic floatstone with common Arcomytilus morrisi
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grey oolitic grainstone. Ooids mainly with quartz cores; partly polyooids and pilting contacts, Oaid corti-
ces largely varying in thickness,

grey nodular mudstone
dark grey, micaceous, oolilic packstone
ocre—coloured, medium—grained, small—scale cross—bedded sandstone with lignite litter

one bed of brownish grey, micritic oncolitic rudstone with abundant Marinella lugeoni, partly encrusted
by cyanophytes and sessile foraminifers. Oncoids partly bored by Lithophaga sp. and very poorly sorted.
Marly matrix in upper part
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m13.0-14.0: (on opposite slope of stream valley, in correlatable position) calcareous sandstene with abundant Scoli-
thos burrows, grading into silts and marls

mi14.6—15.2: grey, sandy, oolitic packstone; detrital quartz serving as ooid nuclei

m17.7—-18.3: one bed of brownish grey, very poorly sorted oncolitic rudstone analogous to above. Clasts of M. fugeoni
upto 2 mm, oncoids up to 3cm @

m18.8—23.6: gap with occasional outcrops of thin—bedded, nodular mudstone with A. morrisi. At base, bioclastic wacke-
stone (partly packstone) with cortoids, A. morrisi, echinid spines, M. lugeoni, Everticyclammina virgulia-
na, Rectocyclammina sp., Pseudocyclammina sp., etc.. In upper part findings of A. morrisi, Trichites sp.,
Gervillia sp., Camptonectes cf. auritus, Protocardia sp.

m?24.4—254: ocre—coloured, medium to coarse—grained, moderately sorted sandstone. Roundness of grains poor
(top of intertonguing sequence with beds attributable to the top of the Odlito member, Sobral formation
and lower part of the »Pteroceriano« formation)

m28.0—41.1: grey, thin—bedded, nodular mud/wackestones (partly floatstones), with larger exposure gaps. A. morrisi
as well as Praeexogyra pustulosa and Nanogyra nana common. In some horizons Trichites sp., Campto-
nectes sp., Protocardia sp., Myophalas multicostata, etc.. Partly distinct burrows of Thalassinoides sue-
vica and Rhizocorallium irregulare

m43.0—-46.7: thin, partly nodular mudstones, with exposure gaps. In gaps findings of Isognomon lusitanicum (eventu-
ally fallen down from m 49.0) and ?Pleuromya sp.

m46.7—-47.3: ocre—coloured, densely packed macrofossil coguina with marly matrix. Fossils partly fragmented. Do-
minating are P. pustulosa, N. nana, Eomiodon securiformis, Nerinea turbinata, besides A. morrisi, Uni
cardium crassum, Coelastarte discus, I. lusitanicum, Trichites sp., Pseudocidaris lusitanicus (spines).
Partly only composed of E. securiformis and N. turbinata

m47.3-49.0: marls with common N. nana, rare P. lusitanicus (spines) and rare ampullinid gastropods. Al top, layer with
very common [. lusitanicum (mostly univalved), encrusted by oysters, passing into small P. pustulosa/N.
nana patch reef

m51.5-53.8: grey, thin—bedded, nodular bioclastic mud— and wackestones, with Rectocyclammina sp. and Pseudo-
cyclammina sp.

End of section.

Section Mata

Location:geol. map, sheet Alenquer, SE quadrant. From Arruda dos Vinhos SW to Mata (on road to 5'Tiago dos Vel-
hos). Section starting 1 km S Mata center (last houses on road), more or less following southern side of road, partly also
using outcrops on slope. Top of section 150 m before road crossing below Casal da Vila Nova (fault).

Stratigraphic range: uppermost Trancoso member, Odlito member (both of Amaral formation), Sobral forma-
tion, lowermost part of »Pteroceriano« formation

Generalities: exposure conditions rather satisfying for normally poorly exposed Sobral formation. Since all out-
crops available were used for section, small correlation errors might be possible.

Nearby sections:Carvalha, Boieiro.

Special remarks :section exhibits small—scaled facies variations in clastic sequence. Note coral fauna appearing
in siliciclastic facies at m 28. Carvalha sections form direct continuation of present section.

Proposed type section for Sobral formation.
Description:

m0.0—-1.0: peloidal wackestone with common cortoids (esp. gastropods), rare corals, lituolids (e.g., Everticyclam-
mina virguliana), verneduilinids, etc. (top of Trancoso member, in lagoonal facies)

m5.7-6.0: dark grey. oncolitic rudstone with slightly marly matrix, ooids, rare Marinelfa lugeon/ (at southernmosl
house along road from Mata and in stream under road bridge)

m7.5-9.0: 40 cm of dark grey, micritic oncolitic rudstone, overlain by marls with abundant oncoids at base (mean (7
5mm)

m11.6-23.0: sequence of thin to medium—bedded, partly cross—stratified oolites (light grey, marly packstone and
light brown grainstone, both with mostly mature, quartz—cored ooids, Odlito member) and superim-
posed silty marls, in part with Nanogyra nana, also with oolite layers and intercalation of brown, cross-
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m27.7—-28.4:

m28.4-35.2:

m35.2—-39.0:
m39.0—44.2:

m46.0-52.5:

m52.5-64.0:
m64.0 -66.5:

m66.5-70.0:

m71.5-725:

m73.0-78.5:

m81.0-81.3:

End of section.

—stratified sandstone with mica and lignite enrichment on foreset surfaces. At m 15 Praeexogyra pustu-
losa/Nanogyra nana patch reef

densely packed rhodoliths up to 5 cm @ (M. lugeoni) in marly matrix. Often borings of Lithophaga sp.. In-
tercalated is oyster patch reef, overgrowing corals and in part bivalves which are heavily encrusted by al-
gae, serpulids and bryozoans. Coral meadew and oyster patch reef outwedging within a few meters, so
that in lateral equivalents only oyster and coral debris can be found. Determined fauna: P. pustulosa N.
nana, »Lopha« sp., giant Protocardia sp. A, Pseudocidaris lusitanicus (spines), Axasmilia crassa, A. car-
rapateirensis, A. cf. corallina, Actinastrea crasso—ramosa

brown, bioclastic siliciclastics, often with quartz—cored ooids, debris of M. lugeoni and other bioclasts, lig-
nite litter. Often outwedging or downcutting into intercalated marls with N. nana. At top, laminated sand-
stones, oolitic pack/grainstones (in part cross—bedded). Submature quariz—cored ooids, common
coarse bioclasts, rare M. lugeoni, etc.

exposure gap (in serpentine curve of road)

brownish, marly, micaceous sandstones with ooids and, In part, lignite litter, intercalating with marly, san-
dy, oolitic packstones with coarse cortoids. Al lop, weathered marls with commomn Gerviflia sobralensis

sequence of densely intercalated, thin to medium— bedded, micaceous marls, siltstones and fine
grained sandstones. At top, thick layer of marl with common Gervillia sobralensis (partly double—valved)
and Pteroperna sp.

exposure gap, with thick—bedded, brown sandstone outcropping in lower parl

at base, marly, ooid—bearing sandstone with common oysters, Isognomon lusitanicurn, Gervillia sobra-
lensis, Eomiodon securiformis, clasts of other bivalves, serpulids. Above it, weathered marls with G. so-
bralensis and rare [. lusitanicum (top of Sobral formation)

grey, medium—bedded, nodular (except base) mudstones with clusters of Arcomytilus morrisi, Campto-
nectes cf. auritus, deep—burrowing bivalves, bivalve clasts, ostracods, Everticyclammina virguliana,
partly grading into nodular floatstones with additional oysters, gastropods, lerebratulids (rare), echinids,
e.g., Pseudocidaris lusitanicus (spines), rare quartz —cored ooids and intraclasts; very strongly bioturba-
ted. Sequence showing distinct signs of early vadose diagenesis (early cracks, biomolds, partly col-
lapsed and/or filling of crystal silt)

light grey, M. lugeoni floatstone with fragmented rhodoliths, cortoids; overlain by brown, sandy, oolitic
packstone with £. securiformis

grey, marly nodular limestones, At base, mudstone with A. morrisi, turning into floatstones (partly micritic
rudstone) with Trichites sp., debris of M. lugeoni, common angular clasts of bivalves, gastropods, echi-
nids, etc.. Frequent corals at m 74: thin coral meadow mainly of ?Amphiastrea piriformis, bored by Litho

phaga sp. and encrusted by oysters. At top, mudstones with E. virguliana

greyish brown coquina (rudstone in marly matrix) of, partly fragmented, Unicardium crassum, A. morrisi,
Gervillia sp., I. lusitanicum, Pteroperna sp., Trichites sp., gastropods and rare corals (in similar bed at close-
by site determinable as ?Axosmilia sp., Ovalastrea cf. lobata, with Praeexogyra pustulosa overgrowth).

Section Moinhosdo J. Miguel

Location:geol. map, sheet Alenquer, SW quadrant, between Enxara do Bispo and Senhora do Socorro. From Enxara
do Bispo along traffic road direction to Sapataria. After about 1 km turn to short—cut to S. Sebastiao (track). Section slarts
atbridge over stream valley, extending NNE to elevation 181 m (370 m S Moinhos do J. Miguel). End of section on hilltop.

Stratigraphic range: »Pteroceriano« formation, lower part of Bombarral formation.

Generalities:sectionis mostlikely continuation of section Enxara do Bispo. Extent of gap between both unknown,
presumably 1020 m. Outcrop conditions poor, but most probably undisturbed sequence.

Nearby sections:EnxaradoBispo, Patameira, Alqueidao

Special remarks:seeremarks for section Enxara do Bispo.

Description:

m0.0-11.2:

(poor exposure conditions, mostly reconstructed by loose rock rubble) intercalation of grey marls and
grey nodular mud/wackestones with common A. morrisi and oysters (mostly Nanogyra nana), further-
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more findings of Protocardia sp., Jurassicorbula edwardi, cidaroid echinid (entire corona, poor preserva-

tion), etc.
m11.2-20.5: exposure gap, findings of A. morrisi and Myophorella lusitanica
m20.5-21.2: mass occurrence of /. lusitanicum (partly double — valved), superimposed by Manogyra nana bound/rud-

stone with marly matrix, with spines of Pseudocidaris lusitanicus

m21.5-26.0: presumed marls and nodular mud/wackestones with burrows of Thalassinoides suevica. In middle parl
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very frequent 1. lusitanicum, also with Coelastarte discus. At top, M. lusitanica

m26.0—51.0: exposure gap, findings of M. lusitanica and /. lusitanicum, both with overgrowth of Praeexogyra pustu-
losa, Nanogyra nana and serpulids

m51.0-54.3: from base to lop:
— thin layer or silty marl with abundant spines of P. lusitanicus

— thick bed of coral boundstone (framestone), almost entirely built of big heads of Amphiastrea pirifor-
mis, bored by Lithophaga sp. and encrusled by oysters. Additionally, solitary corals and spines of P.
lusitanicus in small micritic pockets between coral heads.

thick bed of marly oyster rudstone, at base with Myophorelia lusitanica and frequent spines of P. lu
sitanicus
— intensively weathered marl
m56.0-62.2: from base to top (with small gaps between outcrops):

— brown, medium—bedded, slightly nodular, bioclastic wackestone with gastropods, corals, elc.. Bio-
clasts partly microbored

— slightly nodular, bioclastic rudstone (micritic). Abundant rounded fragments of Marinella lugeoniand
oyslers besides echinid spines

— palch reef of Pracexogyra pustulosa/Nanogyra nana, partly bored by Lithophaga sp. and encrusted
by sessile foraminifers(?). Greenish marly filling of interstices

m66.0-67.0: brown, thick—bedded, well sorted, micaceous sandstone with rare oyster debris

m67.0-91.0: exposure gap, with findings of oyster bearing marls (at m 70), M. lusitanica (at about m 69 and 87), Am
phiastrea piriformis (at m 72), Axosmilia sp. (at m 87), Isognomon [usitanicum, Pteroperna sp. and ?Ger-
villella aviculoides

m91.0-93.0: (at hilltop m 181) light brown, evenly laminated, moderately to well sorted sandslone with rare oyster
debris.

End of section (another presumed 5 m of true thickness until change to strongly red coloured soil: boundary between Santa
Cruz member and Bombarral formation s.slr.).

Section Oerca

Location :geol map, sheet Alenquer, NE quadrant. From main road Alenquer direction to Olhalvo turn left at Estala-
gem (direction to Sobral), then immediately left again: here base of section, extending along road indirection lo trig. altitude
Oerca.

Stratigraphic range:topof Odlitc member, Sobral formation.
Generalities:outcrop conditions moderate to good, yet fine—grained beds are deeply wealhered.
Nearby sections:S. Quitéria, Sobral.

Special remarks:very monotonous section, exemplary for Q6lito/Sobral development in this area. Straligraphic
continuation is S. Quitéria section.

Description:

m0.0-2.5: light brown, thick—bedded, well sorted, in part marly, oolitic grain/packstone. Mature ooids; nuclei of
00ids 80% detrital quartz, 20% bioclasts. Larger cortoids, constituting of oysters and other bivalves, and
gastropods. At top, passing into poorly sorted, oolitic grainstone with non—encrusted detrital quartz

m2.5-7.0: weathered siltstones and silty marls, in part with oysters

m7.0-8.3: brownish grey, thick—bedded, oncolitic limestones, ranging from basal, sandy, ooid—bearing grain-
stones to, predominating floatstone and rudstones. Superficial oncoids, in part with sessile foraminifers.
Nuclei composed of oysters, gastropods, bivalves, echinids and corals (in descreasing frequency). Fur-
thermore, »cayeuxiid« algae, M. lugeoni, etc.

mi1.2-12.7: brownish, medium —bedded, very sandy, oolitic—oncolitic rudstone (micritic), overlain by thin oolitic
packstone and medium—bedded, very sandy wacke/packstone with frequent gastropods. ooids, Mari-
nella lugeoni, dasycladaceans(?), »Haplophragmiume« sp., Everticyclammina virguliana. etc. {top? ol
Odlito member)
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m12.7-21.0: weethered, coid—bearing, marly siltstones with thin intercalations of marly, ooid—bearing gastropod
wackestones and oolitic grainstones
m21.0-30.5: poorly exposed sequence of marly siltstones, partly with oysters
m30.5-36.0: medium to thick—bedded, sub—mature sandstones with rare lignite litter. Thin intercalations of oolitic

grainstones exhibiting quartz—cored ooids.

End of section. Clastic sequence extending up to Oerca hilltop: siltstones and sandstones with thin intercalations of oolites
(quartz—cored ooids) and rare, thin oyster beds. In upper part, eventually intercalations of thin marly bioclastic wacke-
stones (loose rock rubble).

Section Patameira (withoutsectionchart)

Location: geol map, sheet Alenquer, SW quadrant. From Gosundeira (between Sapataria and Dois Porlos) to Pata-
meira and further to Marquita (trig. altitude m 342) (details below).

Stratigraphic range :Amaralformation, Sobral formation, »Pteroceriano« formation, Freixial formation, Bombar-
ral formation (including Santa Cruz member).

Special remarks:Apart from basal part no outcrops. Information drawn from soil composition and loose rock rub-
ble. Nevertheless, bare fields assure for not having overlooked eventually existing hard rocks, especially limestones. No
detailed description and thicknesses can be given. Note subordinate development of »Pleroceriano« and Freixial forma-
tions. Fault, cutting section according to geol. map, apparently plays minor role, possibly, however, accounting for the very
minor distribution of the »Pleroceriano« formation.

Description:hillsWvillage Gosundeira. Several tens of meters of Amaral formation: oolitic pack/grainstones, often
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well sorted, in part cross—bedded and hioturbated, with detrital quartz serving as ooid nuclel. Small intercalations of biotur-
bated marls, with ooid—filled burrows. Oolites extending up to new road below hilltop Patameira. East of road rare outcrops
of brownish, thick—bedded, micaceous sandslones. Below hilltop, marl with oysters, summit buillt of oyster patch reefs (25
m of true thickness, from top of oolites up to here; Sobral formation).

Continuation along pathway from hamlet Patameira de Cima to Casal Monte Deixa (ruin): first 800 m crossing »Pteroceria-
no« equivalents (mainly Santa Cruz member): soil contains fragments of marls and siltstones; marly, silty, bioturbated
mudstones are rare (»Pteroceriano« formation). Then change to intensively red soil colour, with large quarlz pebbles. Rare
fragments of marly limestones (Freixial formation/Bombarral formation). (Occurring rubble of dense, foraminiferal lime-
stones are derived from Cretaceous outcrops at Marquita). At ruin, outcrop of coarse quartz conglomerates and violet marls
with caliche concretions. True thickness: several hundreds of meters??

End of section.

Section Santa Quitéria

Location:geol.map,sheet Alenquer, NE quadrant. From main road Alenquer direction to Olhalvo. Section starting 500
m after Estalagem (at bifurcation to Sobral) along road cut, then climbing north uphill to hilltop (altitude m 141, 500 m SW
Meca), south of distinct mountain Sta. Quitéria.

Stratigraphic rang e :upperpartof Sobral formation, »Pteroceriano« formation, Bombarral formation, lower part.

Generalities:apartfromroad cut (until m 14 of section) and small quarry within red clastics (m 86—92), only mod-
erate outcrop conditions. Parts of sections reconstructed by loose rock rubble. Present section is stratigraphic continuation
of section Oerca, though overlap is assumed. Top of Amaral formation supposed to be situated 10—15 m below base of pre-
sent section.

Nearby sections: QOerca.

Special remarks:veryimportant section, because of (a) northernmost outcrop of »Pteroceriano« facies (Trichites
limestones, nodular limestones), outwedging here; (b) main occurrence of the Alenquer Oncolite (cf. to LEINFELDER
1985).

Description:

m0.0-5.5: intercalation of brownish sandstones (dominating) mostly with feldspar, mica and lignite litter, and thin
horizons of brownish marls, silts and siliciclastic conglomerates, the latter with reworked caliche nod-
ules. Eomiodon securiformis occurring in sandstone

m5.5-7.5: greyish brownish, thick—bedded, very sandy, peloid packstone with large bioclasts, mostly biomicro-
bored or with superficial oncoid coating, ooids (50% with quartz cores), small cortoids, rare M. lugeoni,
»Haplophragmium« sp., rare ostracods, etc.. Distinct early diagenetic vadose influence. Above it (divi-
ded by thin marl layer with gastropods and ostracods), thick —bedded, bioturbated sandstone with abun-
dant bioclasts, esp. oysters, frequent quartz—cored ooids, M. lugeoni, common lignite litter, gravels of
sandy limestones and reworked caliche and mud pebbles

m7.5—-14.0: marly —silty sequence with thin intercalations of sandstones and very sandy, bioclastic rudstones (micri-
tic), parily bioturbated and with debris of oysiers, other bivalves and gastropods, mostly as cortoids. At m
12.5, in very sandy oyster packstone, small fragments of M. lugeoni, lituolids, verneuilinids and rare ser-
pulids. Findings of ?Gervillia sp.

m14.0-49.0: gap of uncertain extent (here presumed 35 m), with common caliche concretions in soil, esp. in upper
part

m49.0-56.2: (upper part reconstructed by loose rock rubble) red to violet coloured sequence (except for base), com-
posed of feldspar—bearing siliciclastics (partly quartz conglomerates with lime pebbles) and multicol-
oured marls with caliche concretions. Possible intercalation of red coloured (rubefaction!) oolitic bioclas-
tic grainstone with mature, quartz—cored ooids and bioclasts, mostly preserved as ghost structures.
Gravels of quartz, feldspar, M. lugeoni (top of Sobral formation)

m56.2—-56.8: thick bed of greyish brown, poorly sorted algal packstone (at base marly mud/wackestone) with abun-
dant, well rounded debris of M. lugeoni, cortoids (also of echinoids), lituolids, valvulinids. Very sandy at
base, quartz content decreasing towsrds top. Partly chaotic, imbricated bedding of components, mostly
due to bioturbation?. Partly strongly recrystallized. Note Arcomytilus morrisi and frequent, partly double
valved Trichites afl. saussurei in upper part (vestige of »Pteroceriano« formation)

m57.3-59.5: al base, pale, lignitic, feldspar—bearing sandstones with gravel and caliche horizons, above it, sandy,
oolitic pack/grainstone with cortoids, rare lituolids, fragments of M. lugeoni and detrital feldspar grains
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Section Santa Quitéria
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mb59.5-80.0:

m 80.0-80.8:

m86.0—89.5:

m89.5-95.0:

m95.0—-106.0:

gap, with presumed extent of 20 m. In higher part common caliche concretions (rock rubble). At top, red
to violet marls

thick—bedded, poorly sorted quartz conglomerate, exhibiting trough crossbedding and fining upwards
of individual strala. Pebbles almost exclusively milky quartz (moderately rounded), rarely feldspar. Red
marly matrix

red to violel, bioturbated silts and silty clay, with thin intercalations of fine sandstones and, at top, conglo-
merates

at base, weathered marl with poorly preserved, rare ostracods, cerithiid and planorbid gastropods; fol-
lowed by two sets of sandy oncolites, separated by weathered marls and silts. At top, nodular mudstone
with rare ampullinid gastropods and birdseyes (second vestige of »Pteroceriano« formation). (This se-
quence is Ireated in detail in LEINFELDER 1985)

red clastics, moslly coarse—grained, with thin clay layers; conglomerates with a high amount of feldspar
and metamorphic pebbles (Bombarral formation).

End of section, at hilltop south of elevation Sta. Quitéria.
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Section Sao Tiagodos Velhos

Localion:geol. map, sheet Loures, NW guadrant. Section starting 1200 m S S'Tiago dos Velhos (reference point:
church), at road to Bucelas; at m 6 of section turning east along a curved track up to windmill ruin, then further uphill south-
west of Moinhos dos Tojais up to hilltop.

Stratigraphic range: »Pleroceriano« formation, upper part; Freixial formation, lower part.

Generalities: moderate to good outcrop conditions in lower part (up 1o ruin). Minor faults are cutting the section,
thus

changing attitude of bed sand causing some insecurities in correct correlation of beds. Upper part very poorly exposed,
thus loose rock rubble had to be used to reconstructing this part of the sequence. Information in upper part derives from
both the slopes W Moinhos dos Tojais and SW southern hilltop, also causing difficulties in correct correlation.

Nearby sections:Alota, Arranho—Bemposta, Calhandriz.

Special remarks: section is imporlant because of its faunal richness. In the surroundings, additional rich fauna
could be detected, e.qg., in former field W S'Tiago's primary school (northern border of village). in a road curve (fossil sile is
now destroyed due lo consiruction of a new house}:

Stylina (Convexastrea) sexradiata, S. girodi, Cyathophora bourgueti, ?Thamnasteria pseudarachnoides, Microphyllia da-
vidsoni, ?Amphiastrea piriformis, Axosmilia crassa, A. cf. caudata, A. carrapateirensis, A. ci. corallina; Myophorella lusitani-
ca with overgrowth of Nanogyra nana/Praeexogyra pustulosa, Gervillella aviculoides, Isognomon (Rostroperna) sp., Pte-
roperna sp., calcisponges.

At road further north (300 m N A. dos Eiros) in fields:
(additional forms only) Cyathophora cesaredensis, ?Comophyliia corrugata. Isognomon lusitanicum, serpulids.
Description:

m0.0—-0.5: brown, iron hydroxide—stained, thick—bedded, oncolitic rudstone. Spongiostromate oncoids, moslly of
type SS—R, small S5—C and superficial oncoids alsc common. Clasts of bivalves, gaslropods, echinids,
Marinella lugeoniand ?Permocalculus n.sp. serving as nuclel. Furthermore, Pseudocyclammina gr. pét
vula—muluchensis, »Haplophragmiume« sp.. Freixialina planispiralis and Lenticulina sp.. Microsparilic to
neosparitic groundmass

m0.5-5.0: poorly exposed, weathered marls, parlly with corals and common Mesosaccella dammanensis, Corbu
lomima suprajurensis, Nicaniella sp., cerithiid gastropods, common smooth ostracods and rare foramini-
fers

m5.0-6.0: at base, brownish, moderately sorted, oolitic grain/packstone with large cortoids, double—valved bi-

valves, algal lumps, M. lugeoni, Pseudocyclammina gr. parvula—muluchensis, Ammobaculites sp..
Ooids with thin, radial fibrous cortices, half with quartz, half with bioclastic nuclei. Microsparitic to neo-
sparitic groundmass. Above it, slightly sandy, micritic oysters rudstone with additional gastropods, co-
rals, echinoids. All clasts with superficial oncolitic envelopes.

Between road and fundament of windmill ruin, separated from former part by minor fault:

m7.0-8.0: brown, iron hydroxide —stained, thick—bedded, bioclastic oncolilic rudstone with large spongiostromale
oncoids (SS—R, C), often with M. lugeoni serving as nuclei or incorporaled in algal envelope. Bivalve
and gaslropod clasts partly with only superficial envelope. Rare ooids and detrital quarlz, both in oncoid
cores or embedded in algal layers. M. lJugeoni also common as non—encrusted fragmenls, furthermore
algal clasts of Girvanelfa minuta, echinid spines, P. gr. parvula—muluchensis, Nautiloculina oolithica,
?Mesoendothyra sp., Ammobaculites sp., Lenticulina sp., Conicospirillina basilensis. Micro— 1o neo-
sparitic groundmass with common ghost structures. Rudstone becoming marly towards top, grading into
marl with common oncoids

m8.0-9.8: wealhered marls, with intercalation of thin, marly, bioclastic oncolitic wackestone and layer with Gervillel-
la aviculoides, partly algal encrusted, in upper part

m9.8-12.0: (possibly parautochtonous large block) light brown coral floatstone with large coral clasts and abundani
fine, angular biociastic debris. Internal sediment in occurring gastropods s pelmirilic, implying the same
pre—diagenetic matrix structure for the entire rock. Thin algal —foraminiferal encrustations around large
clasls. Rare occurrence of Marinella lugeoni, Permocalculus n.sp., ?Salpingoporella annulata, ?Camp
belliella striata, ? Mesoendothyra sp., lituolids indel. and ?bryozoans. Rubble of rhodolithic Lithocodium
facies in this level most probably derived from outcropatm 18

mi2.0-16.2: predominance of dark grey, partly bituminous marls with ostracods and soft bottom fauna of the Jurassi-
corbula edwardi association, Myophorella lusitanica, Isognomon lusitanicum, gastropods, etc., wilh in-
tercalation of dark brown, sandy, bioclastic wackestone with entire shells and clasts of bivalves, gastro-
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pods, echinoid and brachiopod clasts, rare lituolids, Lenticulina sp. and lignite litter
mi16.2-18.0: light grey, medium to thick—bedded mudstones and coral floatstones, with isolaled, parlly tumbled. Lr

thophaga—hored coral heads. Furthermore, angular bioclasts, M. lugeoni, verneuilinids and valvulinids,
elc.. Attop. thick bed of light brown, ancolitic intraclastic rud/floatstone with common rhodoliths of M. fu-
geoni, Solenopora cayeuxiformis n.sp., Lithocodium sp., besides calcisponges, clasts of echinids, bi-
valves and nerineids, Pseudocyclammina gr. parvula—muluchensis, P. lituus, Freixialina planispiralis,
?Mesoendothyra sp., Nautiloculina oolithica, »Haplophragmium« sp., verneuilinids and valvulinids as
well as small SS—C oncoids, common intraclasts and peloids
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m 18.0-20.6:
m20.6-23.3:

m23.3-24.5:
m24.5-26.3:

m26.3-28.2:
m28.2—31.3:

m31.3-32.7:

m32.7-34.2:

On hill slope:
atm35.0:
m36.2-38.0:

atm62.0:
atm69.0:

weathered marls, at top with shell bed of Pteroperna sp.

at base, brown bioclastic rud/floatstone with large clasts of gastropods, bivalves and corals, small, su-
perficially encrusled clasts and M. lugeoni, Solenopora cayeuxiformis n.sp., Solenopora sp., ?Permo-
calculus n.sp. and lituolids; passing into bioclastic mud/wackestone with bioclasts, serpulid/Lithoco-
dium sp. nodules, M. lugeoni, S. cayeuxiformis, ?Cylindroporella cf. arabica, ?Permocalculus n.sp., Gir-
vanella sp., P. gr. parvula—muluchensis, Rectocyclammina sp., Everticyclammina virguliana, ? Feurtillia
frequens, »Haplophragmium« sp., and locally with large coral debris (floatstone) or entire in - silu coral
colonies (bafflestone). Bioturbated, with partly spar—filled burrows

weathered marl with shell bed of Pteroperna sp. and Myophorella lusitanica

light grey, medium to thick—bedded, bioclastic oncolitic wacke/floatstone, with large, microbored bio-
clasts of corals, bivalves, gastropods; iron hydroxide—slained oncoids (S5—R), common small- sized
bioclasts and M. lugeoni, S. cayeuxiformis n.sp., Solenopora sp., ?Lithocodium sp., ?Petrascula bursi-
formis, small lituolids, Ammobaculites sp., nubeculariids, verneuilinids and valvulinids, and fragment of
vertebrate bone

exposure gap, with finding of M. lusitanica and oysters
from base to top:
thin horizon of marly siltstone

— brown coral float/rudstone with coral heads, bioclasts, P. gr. parvula—muluchensis, ? Permocalculus
n.sp., bryozoans, ?crustacean debris, and local hardground with atlached oysters

— brown coral bound/floatstone with Lithophaga—bored Amphiastrea piriformis, angular bioclasts,
spines of Pseudocidaris lusitanicus, Permocalculus n.sp., lituolids and autoclasts

— light, though partially bitumen—stained, bioclastic rud/floatstone with large, moslly microbored,
shells and clasts of bivalves, gastropods, echinoids and very frequent Permocalculus n.sp., parlly
preserved with entire thallus, besides P. gr. parvula—muluchensis, ?Mesoendothyra sp., Freixialina
planispiralis and » Haplophragmiume sp.

— brown, very sandy, bioturbaled, bioclastic wacke/packstone with cortoids, quartz - cored superficial
ooids, dasycladaceans indet, ostracods, lituolids and lignite litter

weathered marl with M. lusitanica, Pteroperna sp., both covered with Praeexogyra pustulosa and Nano-
gyra nana

at base, brownish grey, bioturbated mudstone with rare double —valved bivalves, gastropods, bioclasts,
ostracods, Permocalculus n.sp., dasycladaceans, P. gr. parvula—muluchensis, E. virguliana. Bioturba-
ted, with bitumen—stained faecal pellets in Planolites—like burrows. Al top, coguinoid bed: Pteroperna
sp., Arcomytilus morrisi, oysters and other bivalves in marly matrix. (Windmill ruin standing on the latter.)

intensively weathered marl with common Myophorella lusitanica and ?Pleuromya sp.

at base, brownish grey, medium —bedded, very sandy, nodular Permocalculus packstone. Besides Per-
mocalculus n.sp., common sponge spiculae, ostracods, liluolids, etc.. At top, brown, iron hydroxide-
—slained coral floatstone with Amphiastrea piriformis m 38.0—49.0: exposure gap, with minor oulcrops:

— alm 39.0, marl; above it, findings of M. lusitanica

at m 42.0, coquinoid layer with Pteroperna sp., A. morrisi, Antiquicyprina sp., Camptonectes cl. au-
ritus, cerithiid gastropod, in marly matrix

at m45.0, common findings of M. lusitanica and Pteroperna sp. (presumed top of » Pleroceriano« lor-
mation

at m 46.0, very sandy, glauconitic Permocalculus wackestone

— alm46.5, micritic, sandy, bioclastic rudstone with large bivalve shells, ostracods and small bioclasts.
Sheltered pores below convex shells with cement A, B

— atm 48.0. quartz conglomerate

at m 49.0, moderately sorted, calcareous sandstone with large, thick bivalve shells, parlly double-
-valved, gastropods, among these planorbids, ostracods and lignite litter

brown, bioturbated, calcareous sillstone with ostracods and lignite litter

red coloured, poorly sorted arkose/subarkose with poorly to moderately rounded pebbles
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atm 70.0: (below Moinhos dos Tojais) marly clay, superimposed by coarse, feldspar—bearing quartz conglome-
rate.

End of section.

Sobral Sections
Localion:geol map, sheet Alenquer, SW, NW quadrants, E Sobral de M. Agraco.

Subsecltion A(Cha—-Montijo):frombelowMoinho do Cha (2 km ESE Sobral, 800 m E Folgados) north-
wards, mostly along path, passing football ground, up to trig. altitude Montijo (m 335). From here continuation towards
wesl up to altitude m 294.

Subsection B (Maceira):fromaltitude m291 (600 m WNW Freiria) northwards, up lo trig. altitude Maceira
(m 261).

— Subsection C(Sobralnorthern exit):along traffic road Sobral—Freiria, seclion situated behind last
houses of Sobral.

SubsectionD (Moinho do Sobral):alongroad from Sobral to Dois Portos until exit of Sobral. Opposite
night—club beginning of section, climbing southwards up to windmill and castle. Further samples from southward slope.

Stratigraphic range:uppermost Amaral formation (A), Sobral formation (A, B, C), lower part of »Pleroceriano«
formation (A, C, D).

Generalilies :outcropcondilions forlimestones good, for siliciclastics poor, with exceptions. Large gaps; estimation
of extenl malter of interpretation. Due to intruded basaltic dyke in part D, it is also difficult to measure total lhickness.

Nearby seclions:Batalha, Alqueidao, Oerca.

Special remarks: subsection Ais the southern equivalent of subsection B; subsections C and D are situated fur-
ther west, with C being lower and D upper part of sequence,

Description:

Subsection A(Cha-Montijo)
al base, 20 m or tan—coloured, massive 1o very thick—bedded Amaral formation

m0.0-1.0: light brown, slightly marly, micaceous, well sorted, oolitic pack/grainstone with mature, quartz - cored
ooids and lignite litter

m1.0-26.0: mostly exposure gap, with sandy soil and sandstone rubble. In upper part outcrops of brown, marly, mi-
caceous, wavy laminated siltstones, fine—grained sandstones and very thick - bedded, lignitic, coarse-
grained sandstones

m26.0—30.0: (nearby football ground) thin to very thin—bedded, very micaceous, lignitic siltstones and fine—grained
sandslones, with intercalations of ooid—bearing coquina with Eomiodon securiformis, Isognomon lusi-
tanicum, Arcomytilus morrisi, coated bioclasts and Marinella lugeoni, and oolitic packstone with quartz-
—cored ooids

m30.0—54.5: exposure gap with scree and blocks of micaceous sandstones, partly with oysters and Scolithos burrows
m54.5—-57.5: (around Montijo hilltop) outcrops from base to top:

— brown, micaceous, very calcareous sandstone, partly with open fabric, containing lignite litter and
rare bioclasts (esp. oysters, serpulids)

brown, lignitic sandstone and bioclastic rudstone with all bivalve clasts oriented in convex upward
position; intergranular pores filled with spar—cemented sand. Rare ooids, mica, glauconite and lime
clasts (moslly reworked caliche). Here also findings of Gervillia sobralensis

bioclastic oolitic grain/packstone, black coloured due to nearby dolerite dyke. Well sorted, malure,
quartz—cored ooids, bioclasts and comman entire bivalve shells, small gastropods: mica, glauconite

m60.0—-65.5: below allitude m 294) lower parl, thick—bedded to massive Praeexogyra pustulosa/Nanogyra nana
patch reef, bored by Lithophaga sp., with spines of Pseudocidaris lusitanicus and common Amphiastrea
piriformis. Marly groundmass at base, grading Into pelletal—micritic matrix. Upper part, grey, marly, me-
dium—bedded, nodular mudstone with Protocardia sp., rare bioclasts (also of echinoids), ostracods and
Everticyclammina virguliana (base of »Pteroceriano« formation), Al top, thin, apparently rapidly outwedg-
ing P. pustulosa/N. nana patch reef with spines of P. lusitanicus.
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Subsection

m0.0-2.5:

m2.5-53.0:
m53.0-63.0:

Subsection

m0.0-3.2:

m3.2-7.0:

m7.0-10.0:

m13.0-14.0:
m14.0-15.5:

Subseclion

m0.0—18.0(7):

m18.0-21.0:
m21.0-22.3:

m22.3-23.6:

End of seclions.

B(Maceira)

(altitude m 291): brown, micaceous, siliciclastic sequence, large and small—scaled cross—stratified
(planar and trough cross—bedding) with foresets dipping predominantly south. Common climbing rip-
ples, elc.

marls and siliciclastics, poorly exposed, with large exposure gaps
{on Maceira hilllop) from base to top:

— grey, very sandy, micritic bioclastic oyster rudstone; all shells microbored, rare echinoid debris and
Marinella lugeoni

— marly silslstone

brownish, oncolitic pack/grainstone. Besides dominating quartz—cored ooids, also small bioclasls
serving as nuclel. Larger bioclasts microbored

minor gap with mudstone rubble (eventually from above?)
— thin—bedded marls, silt, and sandstones with findings of Gervillia sobralensis

— 6 m of grey, nodular mudstone (rarely wackeslones), at base very sandy, with Arcomylilus morrisi,
rare Protocardia sp., Trichites sp., Camptonectes cl. auritus, oysters and other bioclasts. In middle
part intercalation of Pragexogyra pustulosa patch reef with corals (base of »Pteroceriano« formaltion).

C(Sobralnorthernexit)

brown, thick to very thick—bedded, poorly to moderately sorted, micaceous, lignilic, coarse —grained
sandstones and conglomerates with scattered bivalve clasts and lime pebbles al m 2.0

dark grey to black marls and brownish sillstones, with intercalations of outwedging, cross—bedded
sandstones. Marls with rare, poorly preserved soft bottom fauna (mainly Jurassicorbula edwardi) and
sand—filled Scolithos burrows (the latter also in silts)

poorly exposed marls, partly red coloured, with rubble of reddish caliche mudstone
grey, medium—bedded, marly, bioturbated mudstone with Protocardia sp.

dark grey, micaceous marls, partly strongly weathered, in lower part with aysters and Gervillia sobraler-
sis; above it, with soft bottom fauna (Jurassicorbula edwardi, ¢, Corbulomima suprajurensis. ¢; Plact-
nopsis suprajurensis, o; Pteroperna pygmaea, r; Myopholas multicostata, o) and imprint of crab carapax.
At top. thin intercalations of fine—grained sandstcnes.

D(Moinhodo Sobral)

grey to black (due to dolerite), marly, nodular mudstone, with astonishing paucity of components. Al
base, floatstone with Arcomytilus morrisi, Protocardia sp., oysters, gastropods, spines of Pseudocidaris
lusitanicus, rare serpulids, Everticyclammina virguliana, etc.

exposure gap, with findings of Isognomon lusitanicum

brownish grey, very marly, partly reworked Nanogyra nana patch reef, overlain by grey, nodular mud-
stone with scattered A. morrisi, Protocardia sp., rare bioclasts of Trichites sp., gastropods, echinoids, co-
rals; also with rare Marinelia lugeoni, Everticyclammina virguliana, etc.

grey marl with small bioclasts and very abundant spines ol Pseudocidaris lusitanicus.

Section Tesoureira—Cassisda Serra

Locationand Generalities:geol map,sheetlLoures, NW guadrant. This is a composite section, based on in-
dividual subsections, all situated in the vicinity of traffic road Casais da Serra—Sobreira—Tesoureira,

From base to top:

Part Tesoureira (sample abbrev. TS}): from western border of village, crossing stream, then southwards uphill through well
exposed, thick - bedded limestones up to hilltep 600 m E hamlel Cartacharia (upper part poorly exposed).

Part Arranho hill (sample abbrev. BA): 500 m E Sobreira, from farm Casal da Fonte da Pipa southeasl upwards, crossing
fields up to hilltop Arranho (not to confuse with village Arranho, several km further NE). Exposure condition of this part very
poor, with only narrow outcrops, improving towards top. On hilltop small quarry.
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Secton Tesoureira — Casaisda Serra
Lower Part: Subsection Tesoureira — Hill Arranhod
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Part Casais da Serra (sample abbrev. CA}: from southern border of village Semieira (pig —sty) along traffic road further
south, crossing Casais da Serra, up lo main road Montachique—Bucelas. Outcrop canditions very poor, yet an additional
section from Percinheira (300 m W Casais da Serra) northeastwards up to windmills (sample abbrev. CM) gave addilional
data.

Nearby seclions:Alcubela-Freixial, Golleis.
Stratigraphic range: upperpartof »Pleroceriano« formation, Freixial formation

Special remarks: upper part of section (part Casais da Serra) is already briefly described in RAMALHO (1971:
89—-92). For the purpose of this work it was attempted to obtain a continuous, long—distance section. Though determina-
tion or estimation of thicknesses, esp. of exposure gaps, is difficult, correlation of individual section parts, however, is
based on extensive field studies, so that parts Tesoureira and Arranhd hill, as well as parts Casais da Serra and Percinhei-
ra— Casais Moinhos are combined to two individual logs. Correlation between these is somewhat interpretative.

Descriplion:

A: Lower Pari: SubsectionTesoureira—Hill Arranho

m0.0—-5.5: brownish grey, iron hydroxide—stained, partly sparitic, bioclastic rud/packstone. Very thick, vaguely
cross— slratified beds, within some meters laterally passing into nodular, medium beds with Thafassino-
des burrows. Very poorly sorted and rounded components consist mainly of bivalve (e.g.. oysler) bio-
clasts. bored by serpulids and clionids?, and frequent echinid and crinoid debris with enrichments ol
Pseudocidaris lusitanicus spines. Furthermore, terebralulids (partly double—valved), debris ol calci-
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Section Tesoureira — Casaisda Serra
Upper Part: Composite Subsecton Casais da Serra/
Casais, Moinhos

ca. 23m to cretaceous boundary
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sponges and corals, serpulids, bryozoans, Marinella lugeoni, Solenopora cayeuxiformis n.sp., Lithoco-
dium sp., Pseudocyclammina gr. parvula—muluchensis, Everticyclammina virguliana, Nautiloculina oo
lithica, »Haplophragmium« sp., verneullinids and lituolids, as well as, partly only superficial, spongiostro-
mate oncoids (SS—R) with incorporated nubeculariids and bryozoans and, in lower parl. ooids wilh radial
fibrous cortices. Except for base, matrix mostly micritic {at top with floatstone areas): in internal sedi-
ment, filling shells, a primary pelmicritic structure is obvious. Early vadose influence indicaled by com-
mon. mostly circumgranular desiccation cracks, solution and dolomite growth in solulional vugs and fis-
sures

exposure gap, with findings of coral fragments, most probably derived from coral bearing marls
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m22.0-30.2:

m30.2- 32.8:

atm34:

m35.5-38.4:

m39.2-42.0:

m42.0-52.0:

m52.0-54.0:

m54,0-64.5:

m64.5-65.8:

atm67.0:
atm69.0:
atm70.0:

m90.0-92.0:

m102.0-104.0:

atm112.0:

m122.0-123.4:

atm 125.0:

m125.5-128.5:
m130.0-132.2:

outcrops of brownish, medium beds in varying facies: at base, oncoid —bearing marl, grading into onco-
litic rud/floatstone with M. lugeoni or neringid—cored spongiostromale/bryozoan oncoids (SS-R, ).
Oncoids of very variable size. Large irregular oncoids composed of irregularly shaped bioclaslic cores.
overgrown by Lithocodium sp., followed by thick layer of M. lugeoni and thin layer of cyanophyles. Rare
liluolids, Con: :ospirillina basilensis and fine—grained bioclasts occurring. Notle common desiccation
cracks and crystal sill in solutional vugs. Above it, coral marl and thin boundslone, composed almos! ex-
clusively of Amphiastrea piriformis, with M. lugeoni. Following is a, extremely recrystallized, intrabioclas-
tic pelletal packstone with oncoids, M. lugeoni, Ammobaculites sp., »Haplophragmium-« sp., Rectocy-
clammina sp., verneuilinids and valvulinids; superimposed by oolitic grainstone and pelletal packstone
with large, burrowing bivalves: At top, completely recrystallized and calichefied bed, most probably for-
mer oncolitic bioclastic pack/rudstone with oysters, lituolids, etc.

brownish, thick—bedded, slightly marly, coral boundstone (framestone), almost exclusively buill of Am-
phiastrea piriformis, with common spines of Pseudocidaris lusitanicus

medium bed of dark brown, well sorted, bioclastic packstone with well rounded cortoids, M. lugeoni and
queslionable cruslacean debris

light grey, thick—bedded coral floatstone with plocoid and fasciculate corals, parlly in—situ, grading inlo
bioclastic wackestone with fine bioclast, gastropods, echinid spines, calcisponges, P. gr. parvula—mulu
chensis. ?Mesoendothyra sp., Nautiloculina oolithica, valvulinids and verneuilinids, Lenticulina sp.,
»cayeuxiid« algae, rare dasycladeceans indel., Terquemella? triangularis and questionable Permocal-
culus n.sp.

brownish grey, medium beds, divided by small exposure gap. Al base, rhodolithic pellelal packslone
with corals, calcisponges, oncoids and fragments of M. lugeoni

exposure gap, with findings of fragments of Arcomytilus morrisi, Isognomon sp. and ampullinid gastro-
pod

al base, marl with Nanogyra nana, grading into marly oyster rudstone and micritic bioclaslic rudstone with
large cortoids, abundant Permocalculus n.sp., »Haplophragmium« sp. and rare ostracods. Al lop,
brown, micaceous, lignilic sandstone (vestige of Santa Cruz member or beginning of Freixial formation?)

exposure gap, with rubble of sandstone

reddish, sandy marls, overlain by dark grey, bioturbated, sandy mudstone with packslone  filled bur-
rows. Scattered bioclasts, ostracods and Everticyclammina virguliana occurring

rubble of multicoloured, predominantly reddish, sandy caliche mudstone (Freixial formation)
wealhered marl with Praeexogyra pustulosa

light grey, partly heavily recrystallized lituclid wackestone with Pseudocyclammina gr. parvula—mulu
chensis, Rectocyclammina sp., verneuilinids and valvulinids, » Quinqueloculina« sp., rare Permocalcu
lus n.sp., elc.

reddish marl, overlain by light coloured, pelletal Permocalculus wacke/packstone with abundanl Permo
calculus n.sp. and common P. gr. parvula—muluchensis, P. lituus, Rectocyclammina sp., ?Mesoendo-
thyra sp.. verneuilinids and valvulinids, rare Lenticulina sp. and »Quinqueloculina«< sp., Terquemelfa?
triangularis, questionable Campbelliella striata and large bivalve and gastropod clasts. Intercalated is thin
layer of fine— grained sandslone

light grey, medium—bedded, nodular bioclastic wacke/packstone with partly micorbored clasls of neri-
neids, oysters and other bivalves, occasionally entire bivalves, and Permocalculus n.sp., C. striata, Sal
pingoporella annulata, Terquemella? triangularis, lituolids and oslracods. Common desiccalion cracks.
Large areas recryslallized

dark brown, moderately sorted, oolitic bioclastic lithoclastic grainstone with superficial oncoid. Strongly
recrystallized (end of section part Tesoureira).

intensively weathered marls, superimposed by light coloured, bioturbated bioclastic wacke/packstone
with various sized bioclasts and very common large P. gr. parvula—muluchensis (late form), rare Everti-
cyclammina virguliana, Rectocyclammina sp., ?Mesoendothyra sp., Lenticulina sp., S. annulata, ques-
tionable C. striata and rare ostracods. Very frequent desiccation cracks, leading to autoclast formation

weathered marls
lower part, exposure gap with sandstone rubble, in upper parl siliciclastic conglomerale outcropping

grey marl, superimposed by light grey, medium— bedded. nodular bioclastic wackestone with fine hio
clasts and common Permocalculus n.sp., S. annulata, Cylindroporella cf. arabica. Actinoporella podoli



m133.0-135.3:

m 138.0-140.0:

m 140.0—-156.0:

m156.0—159.2:
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thica, Terquemella? triangularis and other dasycladacean debris, as well as small lituolids and valvulinids

dark grey, medium—bedded, nodular bioclastic wacke/floatstone with micritic oyster rudstone layer at
base, strongly attacked by vadose diagenesis. Besides bioclasts of oyslers, other bivalves and gastro-
pods appear, as well as serpulids, ostracods, Permocalculus n.sp., Rectocyclamimina sp. and E. virqulia-
na

marl, overlain by light grey, marly — sandy, nodular bioclastic wacke/packstone, developing from calcare-
ous sandstone. Bioclasts consist of, partly microbored, bivalves, gastropods and echinoids; furthermore
Permocalculus n.sp., Macroporella espichelensis, E. virguliana, valvulinids and verneuilinids, ostracods.
Common early leaching of shells with formation of autoclasts and internal crystal silt

exposure gap, with several outcrops in lower part: at base, finding of Trigonia freixialensis: above i,
poorly sorted, siliciclastic conglomerate with poorly rounded gravel, measuring up to 3.5 cm @: above it,
rubble of sandstone, multicoloured, reddish caliche mudstone and violet marls

light greyish brownish, medium—bedded, marly, fine bioclastic nodular mud/wackestones and pelletal
pack/grainstones. Small bioclasts, mainly of bivalves and gastropods: furthermore Permocalculus n.sp.,
M. espichelensis, A. podolithica, E. virguliana, Rectocyclammina sp., Anchispirocyclina lusitanica (first
appearance), Freixialina planispiralis, » Quinqueloculina« sp. and ostracods (end of section part Hill Ar-
ranho).

End of subsection Tesoureira—Hill Arranhd.

B: Upper Part: Composite Subsection Casais da Serra/Casais, Moinhos

m0.0-1.0:

atm19.0:

atm28.0:

m31.0-40.2:

m41.2—43.3:
m44.0-50.0:

m50.0-54.2:

mb54.2-134.0:

light, brownish grey, medium—bedded, nodular bioclastic pack/rudstone (at base) and wackestone with
large, partly microbored, bioclasts of gastropods, oysters and other bivalves: ostracods. rare serpulids
and lignite litter, and very common to abundant Anchispirocyclina lusitanica, » Quinqueloculina«sp., Sal
pingoporella annulata and other indet. dasycladacean fragments, most probably of Likaniella bartheli and
Cylindroporella cf. arabica. Fragment of embryonic cephalopod. Early compaction cracks and mottled
iron hydroxide staining.

brownish grey, medium—bedded, very sandy, bioclastic wackestone with cortoids, A. Jusitanica and
questionable Permocalculus n.sp.

light, brownish grey, quartz—siltl—bearing, pelletal packstone with ?Protocardia sp., fine bioclasts, ostra-
cods, A. lusitanica, Rectocyclammina sp., » Haplophragmiume sp., Freixialina planispiralis, verneuilinids
and valvulinids, » Quinqueloculina« sp., Permocalculus n.sp. and dasycladaceans indet.. Bioturbation by
Thalassinoides sp., with incorporated quartz—cored ooids in burrows

at base, lignitic marls with intercalations of silty mudstones, passing into grey, nodular bioclastic mud-
stones and wacke/packstones. At top, densely packed, microsparitic oyster rudstone. Bioclasts often
microbored; occurring organisms: serpulids, ostracods, A. lusitanica (c—a), Rectocyclammina sp., E.
virguliana, Nautiloculina oolithica, ?Mesoendothyra sp., » Quinqueloculina« sp. (large, c—a), Permocal
culusn.sp. (c), Macroporella espichelensis, C. cf. arabica, S. annulata, questionable Actinoporella podo
lithica and other indet. dasycladaceans or forms of uncertain designation (?Likaniella bartheli, ? Actino-
porelia maslovi, Clypeina? solkani). Upper part with detrital quartz and ooids incorporated by bioturba-
tion. Compaction cracks, related autoclast formation and leaching of aragonitic shells common. In top
part, gap with findings of Trigonia freixialensis

grey, nodular mudstone with scattered bioclasts, ostracods, Permocalculus n.sp. and A. lusitanica

siliciclastic sequence, in lower part with ocre— coloured, moderately sorted, micaceous sandstone with
clay pebbles and ?oysters. Medium part intensively red coloured, with multicoloured caliche mudstones.
In upper part, light grey, moderately sorted, lignitic, micaceous, carbonaceous sandstone with A. /usi-
tanica

brownish, partly bitumen—stained, medium—bedded, partly sandy to very sandy, nodular bioclastic
mudstones and wacke/packstones with thin sandstone and marl layers. Primary pelletal fabric often vis-
ible in fillings of gastropods. Organisms: bioclasts, partly microbored, of bivalves and gastropods, ostra-
cods, A. lusitanica, »Haplophragmium« sp., » Quinqueloculina« sp., Permocalculus n.sp., Terquemella?
triangularis, dasycladacean debris. Beginning dolomitization

mostly exposure gap, with outcrops of, often coarse, siliciclaslics, parlicularly in middle parl.

End of section al Cretaceous boundary.
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SectionZibreira

Location:geol map, sheet Alenquer, NW guadranl. Beginning of section on bee—line between Matacaes (church)
and Carvoeira (church), 1750 m away from Matacaes. Course of section towards SE, crossing traffic road and stream, en-
ding 350 m NE Zibreira (church).

Stratigraphic range:Amaralformation, Sobral formation, »Pteroceriano« formation, Bombarral formation (inclu
ding Santa Cruz member)

Generalities:sectiontaken crossing bare fields. Thus, exposure conditions poor, except for rise S traffic road, where
field terraces are under construction. Otherwise section reconstructed by parautochtonous thin outcrops and loose rock
rubble.

Nearby sections:Engenheiro, Sobral.
Description:

mO0.0-1.0: light brown, thick—bedded, oolitic pack/grainstones; ooid cores almost exclusively buill of detrital quartz
(top of Amaral formation)

m1.0-13.0: moslly exposure gap, with thin outcrops of light, strongly micaceous, partly lignitic, ooid - bearing sand-
stones with rare bioclasts and Eomiodon securiformis. At top, bioturbated oolitic packstone with oysters
and gastropods; surface encrusted by Nanogyra nana

m18.0-19.0: brown, very poorly sorted conglomeratic sandstones with common lime pebbles (moslly reworked cali-
che micrites) and very rare oysters, overlain by micaceous, partly dark red sandstone.

Continuation of section S traffic road:

m25.0—-32.0: 1 moflight coloured, thick—bedded, strongly micaceous, bioturbated sandstones with debris of Gervillia
sp. and lignite Iitter, superimposed by greenish grey and reddish violet marls (top of Sobral formation)

m32.0—-41.6: predominance of marls with tiny soft bottom fauna, with coquinoid clusters of Isegnomon lusitanicum
and thin horizons of sandstones inlower part. Atbase and in upper part, intercalation of grey, marly mud-
stone with oysters. Note esp. bioturbated bioclastic wackestone at m 38.0 with frequent debris of oysters
besides fragments of echinids, Pseudocyclammina sp., Rectocyclammina sp., verneuilinids and valvuli-
nids, lagenids, serpulids, ostracods, etc. (»Pteroceriano« formation)

m41.6-72.0: exposure gap with reconsiructed oultcrops: light coloured, micaceous, parlly lignitic and bioturbated
sandstones and marls. Note conglomeratic sandstone, palch reef of Praeexogyra pustulosa/Nanogyra
nana, growing on valves of /. lusitanicum; marly packstone with oyster debris, horizons of common /. Ju-
sitanicum and Myophorella lusitanica, partly overgrown by N. nana

m72.0-80.4: exposure gap. with enrichments of /. lusitanicum valves in middle and top part, in the latler case overlain
by thin, laminaled sandstones with rare oysters (m 41.6—80.4 Sanla Cruz member of Bombarral forma-
tion)

m 80.4—92.0: at base, brown, sandy, nodular caliche mudstone, overlain by thin micaceous sandstone. Above it, inten-
sively dark red coloured sequence with caliche nodules. Top built of coarse—grained quartz conglomer-
ates (pebble @ —5 cm) with black basaltic pebbles (lower part of Bombarral formation s.str.).

End of section due fo faulting.



