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2 Yves-Michel Le Nindre et al.

A. Correlation of simplified lithostratigraphic sections of the Jilh Formation [modified from Le
Nindre et al., 1987, 1990a], completed by the Mudarraj-Didah section and by the marker fossils

Location and list of the key fossils with given age

Colours for fossil types (tables):

Molluscs (ammonoids, Myophoria)
Conodonts

Flora, Palynomorphs

Other (forams)

Colours for ages (samples):

Norian
Carnian undifferentiated (P polygnathiformis)

Julian

(Early and Late) Ladinian—(Pseudofurnishius)
(Late) Ladinian—(Budurovignathus)

Anisian (Palynoflora)
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1 age Sample numk Microfauna /flora
Norian CRQ91-46,47 Camerosporites tenuis , Ovalipollis pseudoalatus , and Spiritisporites spirabilis
JMA-83-238 Site of tree trunks deposit
Alaunian (Late?) VD-84-142 Epigondolella abneprl.s (Huckrlede.)
JMA-83-286 Epigondolella abneptis and some ichthyoliths
CRQ91-45 Ancyrogondolella praeslovakensis , A. ex gr. uniformis , Epigondolella abneptis
Alaunian 1 -
aunian 82832_22'43'44’85' Ancyrogondolella praeslovakensis Kozur, Masset & Moix, and A. ex gr. uniformis
Reworked from Carnian in Norian  |JMA83-75 Involutina eomesozoica (Oberhauser) (eq. CRQ91-44)
(eq. CRQ91-42) JMA83-73 Rich fauna with Nodosariideae (eq. CRQ91-42)
Late Early Carnian CRQ91-38 Mazzaella carnica ((Krystyn)
Early Mid to Late Ladinian CRQ91-21 Pseudofum/‘sh/us shagaml. (Ben/vamrvn & Cheepstow-Lusti)
CRQ91-14 Pseudofurnishius shagami (Benjamin & Cheepstow-Lusti)
Reworked from Permian in Ladinian |JMA83-60 Globivalvulina sp., “Nodosaria” sp., and Glomospira sp. (“cf Meandrospira”)

Plate A.1. Correlation of lithostratigraphic sections and key fossils from latitudes 28°05'N to 26°30'N
(Qibah and Buraydah north quadrangles).
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Estimated age Sample number Micro/macrofauna /flora
Middle Norian /Alaunian 1 JMA83-276 Anatibetites kelvini Mojs., Paratibetites cf geikiei Mojsisovics sp.
Norian VD82-34 Epigondolella abneptis (Huckriede)
Tuvalian 1-2/1 JMA83-293 Pleurotropites sp.ind., Sirenites sp., Shastites sp
Tuvalian 1-2/I YLN16-056 (lateral) Pleurotropites sp.
Tuvalian 2 VD82-33 Carnepigondolella carpathica (Mock), Quadralella polygnathiformis
Carnian VD82-30,31 Quadralella polygnathiformis (Budurov and Stefanov)
Carnian VD82-130,131,132,133 | Quadralella polygnathiformis (Budurov and Stefanov)
Carnian JMAB83-165 Quadralella polygnathiformis (Budurov and Stefanov), echinoderms, bryozoa
Julian JMA83-160 Mazzaella carnica (Krystyn), Quadralella polygnathiformis
Julian VD82-29 Mazaella carnica (Krystyn)
Julian VD82-129 Metapolygnathus aff. auriformis (Kovacs), Quadralella polygnathiformis
Julian VD82-120 Mazaella carnica (Krystyn)

- JMA83-154,151 Pseudofurnishius murcianus Van Den Boogaard
Late Ladinian ~ ——

JMA83-149,150 Budurovignathus truempyi (Hirsch)

Plate A.2. Correlation of lithostratigraphic sections and key fossils from latitudes 26°30'N to 25°00'N

*Conodonts from Safra ar Ruwaykibah associated with foraminifers and ichtyoliths

(Buraydah south and Al Faydah quadrangles).
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Estimated age ple number Micro/macrofauna /flora
Carnian VD80-329 Quadralella polygnathiformis (Budurov and Stefanov)
Julian VD80-328 Paragondolella inclinata Kovacs, Quadralella polygnathiformis
Late Ladinian JMAB82-328 Budurovignathus truempyi (Hirsch), Budurovignathus cf. mungoensis (Diebel)
Ladinian JMA82-137 Pseudofurnishius murcianus Van Den Boogaard
Anisian JMAB82-132 Myophoria goldfussi (Alberti)
. Densoisporites nejburgii (Schulze) Balme, Alisporites cf. opii Dauguerty, Camerosporites cf.
Anisian J1-4 SHD1 . -
pseudoverrucatus Scheuring, Platysaccus cf. queenslandii De Jersey.

Plate A.3. Correlation of lithostratigraphic sections and key fossils from latitudes 25°00'N to 23°45'N
(Darm and Ar Rayn north quadrangles).
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Carnian VD80-443 Quadralella polygnathiformis (Budurov and Stefanov)

Plate A.4. Correlation of lithostratigraphic sections and key fossils from latitudes 23°45'N to 22°30'N (Ar
Rayn and Al Mulayh north quadrangles).
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Plate A.5. Correlation of lithostratigraphic sections from latitudes 22°50'N to 21°50’'N (Al Mulayh and
Sulayyimah north quadrangles).
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B. Lithostratigraphic sections of the Jilh Formation at Jabal Mudarraj-Didah, 27°10'N, 43°44E,
reference section of the Jilh Formation for the Qibah quadrangle (27G) and Ar Rubay’iyah,
26°23'N, 44°14'E, Buraydah quadrangle (26G)

Unit

Sample [Thek
FM/Mb W lm) | Uithology Constituents Description

_— = with
200 3 gravels
Ve

e e

hydroplastic
$ deformation.

wdiay | Pedogenized fine-grained bioturbated sandstone capped by a channe il

- T wwre Abandoned channel il decolored yellow and violt sitstone with lenses iof
well srted fine-grined sandstone.

Fine-grained clayey sandstone withFe sainng: varicolored paleosol resting on

boturbated sandstone.

0 e

Red clay and sfstone.
Allovial blond heterometric sandstone.

MINJUR SANDSTONE
Lower Unit

I P lamellibranches :sabkha. Palynology > Norian age.

a1

slcfied wood. Blond medium- to coarse-grained sandstone, well rounded, with
calcite cement. Dolo-mudstone with ostracods, pelets & small pebbles. Oolitic
oolites,

cragnas
ot
{crasn as | 250

—— a2l

laminated dolomite.

Kaki claystone.
in

oy P Kaki caystone.
1 Reworking horizon with plurim polygenicthoclasts, bioclastc grainstone
Stromatoliti mats, and cushion stromatolites <1m. Sity-clayey dolomite and
e sty antonewith s formatonal it e
pellets, m
white/reddish dolomitic claystone.
Bioclasic, bioturbated or ippled sandstone with Cardium-type oramented
lamelibranches
Coguina bed with lamellibranches, gastrapods and oncolthes

H
2
H

craonas

UNITJ3*

Homogenous kaki claystone (khabra, farm and cuesta)

210

crana

craonan Kaki claystone.

Crassao R olte and pasttheswit kit ol

(v i sl it it ot odstone pelletoldbioclastic
o0 grainstone, pyrite. Cloudy/lumpy texture mudstone with algal films and
Rao19 = Jletoid

pseudomorphs.

stromatolitic
coumnarsromatltesan yelow dolamitc mudstone.
tified,

crasss pebbles
Wasive lghtgrey s of mudstone,
Well washed pelletoid and ooltic grainstane with imonitic debris.
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10— anhydrie casts.
M cracks,dicontinuous mucstonsbeds, el airatin

Pellets a d sof

UNIT 2%

R
7

crasn 36

pellets, Jauconit

lorasn.2627 | 10—
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fish debris Silty claystone.
Ghas1 22

JILH FORMATION
g

Bioclastic rainstone with echinoids debris.
Microcrystalline dolomitic mudstone.

craon 20
Gasas [wo—f ~vo "
[ oz 2 PRVE PR pellets, ntraclast

hinoids. Wave

surface. Bioturbated dolomitic mudstone. Ocher clayey sitstone.

10—
. Bedded & rippled brown dolomite with quarts beds, fish vertebras, rais
Laminated sity green-kaki claystone.
wackestone,

Ladinian

Very

crasn3

ayste . and of
gypsum layers. White very fine-grained sand with gypsum,
White fine-grained sandstone (tdal-lagoonal).
Reddish heterometric sand (flood plain)

m graded sandstone with gravel beds, foresets (20°) oiented N6S: large
alluvial {longitudinal) bar.
3

110

N7S.
gypsum

5 m slistone with horizons of reddish sandstone.
Varicolored (Fe staining) pedogenized horizon (paleosol)
Brown and red claystone.
Red micaceous and silty sand.
d

;very NtoN1gs

currents, tida

Loos ytowsh e sandston with et brous, e grane, wih wood

and fish scales.

Soturbaed sghty c\ayey yellow sand with black shells.

Cayey sseon sy )

Y fne-graned sand; iayey sitsone
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crasn 2

craon

UNITIL*
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@ bones
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molds and
quartz <Lcm. Loose white sand with thin white carbonate beds.
Heterometric coarse-grained sandstone with iron surface.

Anisian
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Fine-grained wellsorted sand with sparse cream bioturbated mudstone
S intraciastes
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With micro-breccia;
with matrix of green claystone; Laminated green claystone.
White fine-grained sand with gypsur

Blond med
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M |G with
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Sparrycacite network with green clay and sl ‘cargneuie’
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Plate B.1. Continued on next page.
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Plate B.1 (cont.). Reference lithostratigraphic section of the Jilh Formation for the Qibah quadrangle
(27G) at Jabal Mudarraj-Didah 27°10’N, 43°44’E to 27°09'N, 44°02'E. Measured by Y. M. Le Nindre,
C. Robelin, D. Janjou, J. Gouyet, December 1991.
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Thickness (m) Lithol

182

Description Morpholo,

Light-brown very coarse-grained sandstone and gravel (> 2mm). | (AR12) Minjur Sdst.

Greenish-grey shale, gypsum & calcareous dolomite.

White and light-grey gypsum.

& W ®| Lightgrey calcareous oolitc dolomite, shell fragments (AR11) Top oolite.
(gastropods, bivalves) & fish teeth.

Light-grey, medium- to fine-grained, cross-bedded, calcareous

sandstone.

Yellowish-grey laminated (clayey) dolomite.

| k3> E

Yellowish-green shale (silty claystone)

Norian ?

Red, yellow, light-brown, oolitic, poorly to moderated sorted
o > calcareous sandstone.
160
Light-grey calcareous clayey dolomite.
Yellowish-green shale (silty claystone).
Light-brown fine-grained sdst., opaque minerals, ripple marks.
Greenish-grey and green shale (silty claystone).
Light-grey to yellowish-brown stromatolitic dolomite.

(AR10) Base cuesta 7

(AR9) On cuesta 6

Unit J3

Yellowish-brown interbedded platy dolomite and cryptalgal
dolomitic limestone (1).

Yellowish brown dolomitic limestone.
Light-grey and white shale (gypsum).
140 — Yellowish-brown dolomitic limestone, ripple marks.

2 Yellowish-brown dolomitic limestone, stromatolites.
Yellowish-green shale.
Yellowish brown dolomitic limestone, stromatolites
Yellowish-green shale, yellowish-brown dolomitic limestone.

Tuvalian

Yellowish & dark grey silicified dolomite, algal lamination and
stromatolite. (collapsed beds?)

White, greenish-grey claystone and gypsum.

Greenish-grey carbonated shale.

Light-grey bioclastic dolomite, oolites, algal lamination.
Dolomitic mudstone with vertical burrows.

Yellowish carbonated shale; red, green and brown shale.
White and yellow gypsiferous claystone.
Yellowish-grey dolomite & carbonated shale.

B3]

(ARS) Base cuesta 6

Brown to reddish-black dolomitic limestone with iron nodules.

Light brown sandstone with calcareous cement.

Light-grey (crystalline) dolomite & calcareous sandstone.

Light-grey clayey dolomite & calcareous sandstone.

Dark-grey massive, silicified, and stromatolitic dolomite.

Yellowish-brown algal dolomitic limestone. —

Light-brown laminated fine-grained calcareous sandstone.

Pink dolomite, fine-grained sandstone, small gastropods. (AR7) On cuesta 5

Pink dolomite, grainstone, ripple marks.

Light-brown sandstone, siltstone and clay lenses.

Light-brown medium- to coarse-grained sandstone.

Yellowish-grey calcareous claystone and sandy dolomite. )

Light-grey oolitic calcareous sandstone, secondary gypsum. (ARG) Red oolite ||

Red-pink & light-grey calcareous dolomite.

Light-grey stromatolitic dolomite. (ARS)EUesEL

Light-grey to olive & white shale and gypsum.

Light-grey algal laminated dolomite.

Light-grey calcareous sandstone (gypsum), interbedded shells.

Light-grey sandy dolomite.

Light-grey cross-bedded calcareous sandstone, ripple marks.

Light-grey claystone, interbedded gypsum and shale (siltstone). Legend of symbols

Yellowish, olive-green, shale and gypsum.

Fine- to medium-grained & dark-red ferruginous sandstone.

White to light-brown claystone with gypsum crystals.

Light-brown micro-conglomeratic sandstone. (Cuesta 3)

Olive, light grey claystone, interbedded gypsum.

Light-grey dolomitic mudstone with algal laminations.

White to yellow gypsum and sand.

Olive-green shale, yellowish-grey gypsum and sand.

White, fine- to medium-grained sandstone, heavy minerals.

Light-brown oolitic sandstone and interbedded dolomite breccia.

Light-grey massive dolomite.

Massive calcareous medium-to very coarse-grained sandstone.

White fine-grained sand and gypsum, light-grey dolomite. (AR4) On surface
ht-brown fine- to medium-grained sandstone. cuesta

Light-brown fine- to medium-grained loose sand.

Brown, cross-bedded, gravelly sandstone (>2 mm).

Fine-grained sandstone with shell fragments and heavy

minerals, interbedded yellowish-brown claystone.

Calcareous sandstone & dolomite.

Light-grey to white gypsiferous sand. (AR3) Base cuesta 2

Light-grey limestone, fish bones and shell fragments, yellowish-

grey siltstone, light grey dolomite with bivalves. Greenish-grey

silty claystone.

02]

(Cuesta 4a)

Julian

Ammonoid

Bivalve

Unit J2

Gastropod

&-@

Shell (fragments)

<X

Bioclasts s.I.

Stromatolite (cushion)

Stromatolite (planar mat)

Fish (teeth)

Bone s.l.
Plants (leafs)
Wood fragments

Mud pebbles

N AR C L

(AR2) Rim cuesta 1 Oolites

Light-grey, bioturbated sandy dolomite.
© Fe(q2) Oolites Fe (quartz nucleus)
~ Greenish-grey calcareous sandstone, ripple marks. <« sisilicification
Greenish-grey shale and sand.

Greenish-grey ferruginous, calcareous sandstone.
Greenish-grey shale.

— Reddish-yellow dolomite.

S Yellow, fine- to medium-grained bioturbated sandstone, ripple A Breccia
7/ marks, subrounded grains. Interbedded shale, wood fragments.

Pale-yellow calcareous sandstone; red dolomite.

Yellow sandstone, ripple marks. Light-grey and yellow shale.
~ Light-grey calcareous sandstone and sandy dolomite.

« Yellow fine-grained sandstone, opaque minerals, ripple marks,
interbedded shale. Greenish-yellow siltstone. Laminations
~ Yellow fine-grained sandstone, opaque minerals, ripple marks.
Interbedded light-grey shale.

Thinly Interbedded grey sandstone, clay- and siltstone, dolomite
and gypsum. Varicoloured clayey sandstone, well rounded.

A Reddish-brown dolomite. Light-brown siltstone, gypsum.
Light-grey fine-grained sandstone with clay lenses & interbeds . |(AR1) Base section

Y Fe y Fe  Fe cement/ crust

Unit J1
Ladinian

Gypsum

~—~  Ripple marks

2 Ripples / foresets

~~~  Scour surface

U S Burrows, bioturbation

Plate B.2. Lithostratigraphic section of the Jilh Formation at Ar Rubay’iyah, 26°23'N, 44°14’E, Buraydah
quadrangle. Measured in 2016 by Saudi Geological Survey (A. Memesh, S. Dini and A.Nabhan) logged at
1:500 by Y. M. Le Nindre.
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C. Paleontological Plates

Plates C.1 to C.3: Tuvalian Tropitidae of the Buraydah quadrangle YLN16-056 and JMA83-293
Plate C.4 to C.6: Norian Tibetitidae of the Buraydah quadrangle JMA83-276

Plate C.7: Specimens of the Ladinian conodont Pseudofurnishius murcianus

Plate C.8: Ladinian conodonts of the Qibah quadrangle CRQ91-14 and CRQ91-21

Plate C.9: Carnian conodonts of the Qibah quadrangle CRQ91-38

Plate C.10: Norian conodonts of the Qibah quadrangle CRQ91-42 and CRQ91-45

The final identifications of ammonoids specimens were done by Leopold Krystyn (this study).

The specimens examined by Edward Timothy (Tim) Tozer are from the collection of NRCan, thanks to James W.
Haggart Geological Survey of Canada, Vancouver, British Columbia, and from the collection of the Université
Claude Bernard, Lyon, France. Comparable specimens, not photographed, were also examined by Leopold
Krystyn.
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Plate C.1. Sample YLN16-056. (Jilh J3, Saudi Arabia). Tropitid collected in the field in November 2016—
26°21'37.00"N, 44°20'10.00"E. Lateral and ventral views: Pleurotropites sp., (Tuvalian 1, Tropites dilleri zone) de-
termination by Leopold Krystyn. Photographs by Y. M. Le Nindre. (Thanks to Saudi Aramco for providing field ac-
cess). Previously identified by Prof. Dr. Hugo Bucher (Paldontologisches Institut und Museum, Universitét Ziirich) as
?Discotropites (Late Carnian). This specimen may be compared to the very similar JMA83-293 labelled by Tozer as
“Rectitropites”.



Yves-Michel Le Nindre et al.

Plate C.2. Sample JMA83-293. (Jilh J3, Saudi Arabia, Arabia ~18 m under JMA83-276, ~60 m under
top formation). Tropitids fauna (“Clydonites-like”, Carnian) from the Tozer collection annotated by the
author. Lateral and ventral views. (Photographs by James W. Haggart, NRCan, Geological Survey of
Canada, Vancouver, British Columbia). 1, 3: Pleurotropites sp.; 2, 4: Shastites sp. ind. (Tuvalian 1, Tropites
dilleri zone). Determination by Leopold Krystyn.
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Plate C.3. Sample JMA83-293. (Jilh J3). 1: Pleurotropites sp., lateral and upper views; 2: Shastites sp.,
lateral and upper views; (Tuvalian 1, Tropites dilleri zone) determination by Leopold Krystyn. Labelled
by Tozer as possible “Pseudoclydonites” and “Rectitropites” (fragment of whorl), from the collection of
the Université Claude Bernard, Lyon, France (FSL 179 143 & FSL 179 138). Photographs by Raymond Enay.
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Plate C.4. Sample JMA83-276. (Jilh J3, Saudi Arabia, ~42 m under top formation). Specimens from the
Tozer’s collection annotated by the author as possible “Neotibetites”, lateral and ventral views. (Pho-
tographs by James W. Haggart, Geological Survey of Canada, Vancouver, British Columbia). 1: Parati-
betites cf. geikiei Mojsisovics; 2: Anatibetites cf. kelvini Mojsisovics; 3, 4: Paratibetites sp. Ind. Determina-
tion by Leopold Krystyn.
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Plate C.5. Sample JMA83-276. (Jilh J3 Saudi Arabia, ~18 m above JMA83-293). Specimens from the
collection of the Université Claude Bernard, Lyon, France (FSL 179 026, FSL 179 027; FSL 179 078). 1:
Paratibetites cf. geikiei Mojs.; 2: Anatibetites cf. kelvini Mojs.; 3: Paratibetites sp. Ind. Middle Norian.
Determination by Leopold Krystyn. To be compared with specimens of the same sample of the Tozer’s
collection, identified by the author as possible “Neotibetites” and “Tibetites” (“tuberculate with a more
or less trapezoidal whorl section”) late Mid Norian? (Lateral and ventral views—Photographs by Raymond
Enay).
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Plate C.6. Sample JMA83-276. (Jilh Unit J3, Saudi Arabia). Other specimens from the Tozer’s collection,
lateral and ventral views. (Courtesy NRCan, photograph by James W. Haggart, Geological Survey of
Canada, Vancouver, British Columbia). Metacarnites? sp. ind. of probable Alaunian 1 (lower Middle
Norian) age. Determination by Leopold Krystyn.
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Plate C.7. Specimens of P murcianus indicating quality, enlargement, specimen number in author
archives, and field sample number. Photos by B. Vrielynck. (a) Pseudofurnishius murcianus Van Den
Boogaard. Small form, lateral view. X 140. Specimen p1-10. Sample JMA83-151. (b) Pseudofurnishius mur-
cianus Van Den Boogaard. Small form, lateral view. X 155. Specimen p1-5. Sample JMA83-151. (c) Pseud-
ofurnishius murcianus Van Den Boogaard. Mature form, lateral view. X 130. Specimen pl-7. Sample
JMA83-151. (d) Pseudofurnishius murcianus Van Den Boogaard. Mature form, lateral view. X 130. Spec-
imen pl-4. Sample JMA83-154. (e) Pseudofurnishius murcianus Van Den Boogaard. Mature form, up-
per view. X 130. Specimen p1-7. Sample JMA83-151. (f) Pseudofurnishius murcianus Van Den Boogaard.
Mature form, upper lateral view. X 130. Specimen p1-7. Sample JMA83-151. (g) Pseudofurnishius mur-
cianus Van Den Boogaard. Mature form, upper lateral view. X 140. Specimen p1-8. Sample JMA83-151.
(h) Pseudofurnishius murcianus Van Den Boogaard. Mature form, upper view. X 130. Specimen p1-12.
Sample JMA83-151. (i) Pseudofurnishius murcianus Van Den Boogaard. Mature form, upper lateral view.
X 130. Specimen p1-12. Sample JMA83-151. (j) Pseudofurnishius murcianus Van Den Boogaard. Mature
form, lower lateral view. X 130. Specimen p1-1. Sample JMA82-137.
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Plate C.8. Ladinian conodonts, Qibah quadrangle. (A) Pseudofurnishius shagami (Benjamin &
Cheepstow-Lusti). Side and oblique views—Sample CRQ91-14. (B) Pseudofurnishius shagami (Benjamin
& Cheepstow-Lusti). Side and oblique views—Sample CRQ91-21. (C) Pseudofurnishius cf. shagami (Ben-
jamin & Cheepstow-Lusti). Transitional to P truempyi. Side and oblique views—Sample CRQ91-21. (Pho-
tos by Leopold Krystyn, July 2022).

100 pm

Plate C.9. Carnian conodonts, Qibah quadrangle. (A,C) Mazzaella carnica (Krystyn). Upper views—
Sample CRQ91-38. (B,D) Mazzaella carnica (Krystyn). Side views—Sample CRQ91-38. (Photos by Leopold
Krystyn, October 2022).

19



20

Yves-Michel Le Nindre et al.
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Plate C.10. Norian conodonts, Qibah quadrangle. (A) Ancyrogondolella praeslovakensis (Kozur, Masset
& Moix). Upper and side view—Sample CRQ91-45. (B) Epigondolella abneptis (Huckriede) upper and
side view—Sample CRQ91-45. (C) Ancyrogondolella ex gr. uniformis Orchard upper and lower view—
Sample CRQ91-45. (D) Ancyrogondolella ex gr. uniformis Orchard upper and side view—Sample CRQ91-
42. Photos by Leopold Krystyn, July 2022.
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