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Investigation of Lower Paleozoic Sediments at Tang-e- Zakeen of Kuh-e- Faraghan and

Introduction of Seyahou and Sarchahan Formations in the Zagros basin

@ Dr.M. Ghavidel- Syooki * and M. E. Khosravi *
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Summary

A thick lower Paleozoic succession is well- developed at Tang-e- Zakeen in Kuh-e- Faraghan,
approximately 103 K m northern Bandar Abbas city. The succession has been visited by several geologists in
the past decades. However neither a complete stratigraphic column nor a detailed study has been done on
this succession. Thus, it was measured and sampled for detaited study by author and M. E. Khosravi, in 1985.
This succession is 807m Thick and mainly consists of clastic sediments and subordinate limestones. So far,
this succession has been used to be called "Silurian Shales". In this study, the use of Silurian Shales is
dropped, instpad, the Seyahou and Sarchahan formations are introduced, respectively for the upper
Ordovician and lower Silurian of this succession in the Zagros basin.

The name of Seyahou formation originates from the Seyahou village where is located approximately 80
K m northern Bandar Abbas city. The type section of this formation is at Tang-e- Zakeen in Kuh-e- Faraghan,
where is located 23 K m northern Seyahou village. At type locality, the whole thickness of lower Paleozoic
succession is 807 m that from this thickness, 741 m belongs to the Seyahou formation and the rest is the
Sarchahan formation. The Seyahou formation has also surface exposure at Kuh-e- Surmeh and Zard- Kuh,
respectively with a thickness of 58m and 70m. Likewise, this formation is present in some exploration wells
suuhi as Kuh-e- Siah no, 1, Zirreh no.1 and Kabir- Kuh no.1, Darang no. 1, respectively with a thickness of
'11?m. 156m, 100m, and 250m.,
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common in the Seyahou formation whereas they are absent or rare in the Sarchahan formation. The

lowermost beds of Seyahou formation consist of variegated sandy conglomerates which contain some
pebbles of black chert and rounded quartzite. Overlying beds of these conglomerates begin with alternation
of shales, siltstones, sandstones and subordinate limestones and ends with white and cream-brown
sandstones at the top. The lower contact of this formation is not clear with older sediments, but it is probably
conformable with the Zard-Kuh formation such as Zard- Kuh and exploration wells of Zirreh no.1, Kabir- Kuh
no.1, and Darang no.1. The upper contact of Seyahou formation is graditional with the Sarchahan formation
at Tang-e- Zakeen. This contact is characterized by presence of 18 meters of white and cream- brown
sandstones which sharply change into the black shales of the Sarchahan formation. The Seyahou formation
contains orthoceras, brachiopod, graptolite, crinoid, bryozoa, chitinozoa, acritarch taxa and cryptospores of
the earliest land plants, Based on the above- mentioned fauna, and flora a shallow marine environments is
suggested for the Seyahou formation, since, the shales which contain the chitinozoa and acritarch
assemblages were deposited on a mud dominated platform in pro- delta and off- shore areas which have had
a holomarine conditions.

Before this study, some graptolite species have been identified from the upper part of this succession,
This part is now called the Sarchahan formation which includes Aonograptus intermedivs, Monograptus
socialis and Climacograptus scalaris. Based on the above- mentioned graptolite species the Lower Silurian
has been suggested for the upper part of the succession, or Sarchahan formation. Later on, the lower Silurian
age has been extended to the whole thickness of succession at Tang-e- Zakeen (Mollazal, 1968; Kheradpir &
Nicol, 1973). At present time, the graptolite fauna serve to date the Sarchahan formation, not the Seyahou
formation.

In order to determine the geological relationships of this succession, more than 200 samples were
selected and treated for palynological studies. A total of 100 palynomorph species were identified in this
study. These have been arranged in six local acritarch and four chitinozoan assemblage zones (Fig.2). The
acritarch zones of | through IV and chitinozoan zones of C1 through C3 appear and disappear in the Seyahou
formation. In general, the above- mentioned acritarch and chitinozoan zones are characterized by presence of
Veryhachium reductum, Veryhachium subglobosumn, Villosacapsula sefosspellicu/s, Lelosphaernadia
ketchenats, [Le/osphaeridia fenuissims, Ortiosphaerndium  Iemarim, Orthosphaerndium  inflatum,
Orthosphaeridium bispinosum, Orthosphaendium chondrododors, Navifusa ancepsipuncta, Actinolodissus
crassus, Actinotodissus longilateosus, Baltisphasndivm long/spinosum gelicatun, Baltisohaernadium perc/garum,
Rhabdochiting usilata, Conocliting sents, Caljpichitina lenticulans, Cyathoohitina fistuloss, Desmochiting spp.,
Armoricochiting nigerica and some fetrade cryplospores. So far, the above- mentioned palynomorph species
have been recorded from the upper Ordovician sediments of Saudi Arabia (McClure, 1988), Jordan (Keegan,
Rasul & Shaheen, 1990), North America (Loeblich & Tappan, 1978; Leoblich, 1969; Jacobson & Achab, 1985),
England (Turner, 1982, 1984, 1985) Libya (Molyneux & Paris, 1985), Czechosiovakia (Vavrdova, 1988, 1989)
and Iran (Ghavidel- Syooki, 1994). Based on this comparison, the upper Ordovician (Caradocian- Ashgillian) is
suggested for the Seyahou formation in the Zagros basin. Likewise, the acritarch zones of V through VI and
chitinozoan zone of C4 occur in the Sarchahan formation, These zones are marked by appearence of
Dactylofusa estillis, Daclylofusa neaghae, Dactylofusa maranhensis, Visbyspliaera MICrospinNosa,
Visbysphaera oligofucats, Visbyphaera brevifurcats, Diclyotidum perlucidum, Dictyotidium Iaviforms,
Dateriocradus monterrosae, Evittia denticulats denticulats, Tunisphaendum tentaculiferum, plectochiting
saharica, Sphasrochiting longlcormis, Sphaerochiting longicollis, Ambitisportes avitus, Ambitisporites dilutus
and so on. So far, the above- mentioned palynomorph taxa have been recorded from the lower Silurian
sediments of Norway (Smelror, 1978), Sweden (Le’Herisse, 1988), the U. S. A (Cramer & Diez, 1972, Cramer,
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1969), Saudi Arabia (McClure, 1988), and Jordan (Keegan, Rasul & Shaheen, 1990). Therefore, the lower
Silurian age (Llandovery) is suggested for the Sarchahan formation at Tang-e- Zakeen in Kuh-e- Faraghan,
equating to the age- assignment of graptolite species.

The Seyahou formation mainly consist of variegated shales, siltstones, sandstones and subordinate
limestones. Iron compounds such as hematite and limonites occur locally along bedding planes of the
Seyahou formation. Thus color varies from white to light purple, buff, brown, reddish brown and black in the
Seyahou formation. This variegated characteristic differenciates the Seyahou formation from the Sarchahan
formation which is only dark-black in color. Sedimentary structures such as cross- bedding, graded bedding,
symmetrical ripple- mark, micro- ripple, large concretion and trace fossils (trails, tracks and burrows) are
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Fig.3 - BIOSTRATIGRAPHY OF LOWER PALAEOZOIC SEQUENCE AT
TANG-E-ZAKIN OF KUH-E FARAGHAN
IN ZAGROS BASIN, IPAN

SAMPLE
Ne.
LITHOLOGY
DEPTH (m)

BIOZONE

FERKDD

STAGE
ROCK
UNIT

TETEETG P T Lisi of diagasstic tena

T & 5 & B T PR

FRASNIAN

FARAGHAM
Fu

OEVOHIAN
GIVETEAM-

SILURI AN

| ARDOVERY |

LOWER SILURIAN

SARCHAMHAN

-
-
= er————w —

- - &

o . i R e TN I -
L =

-
= & m — ——

i 2. - 5 e s

-

———— e ——

e it . il Y ———

i — e s B e —

e b — e

.w.l

IR ENEE

[ L =
oW B E g oa M

= E B e
B

§

£

= mrr w ——— il
-
uw
-
®
"
=
- — i —il

L.r.-_..-.-.-..-
._1-1..-.
R EE: RN
.m..

._i‘-.-_l-_
..—.-.l.-.__

a8 bp AR

e o

e g A Lh -
L R L T LR
® - I msackperd o EAREpREE 3
F E - -
o fweey aEspaimmna +
o L - *
.m-u A ey roE T OTAam &
e e
BB TR R T r e S SRR T T o
i e p————— e &
(R T TR I T e T Y

- Sl T =

.1.- o peetsyiDn eIl &
LT s Al & SESETH

LR SRR e i e
AR ity sEayemesi T

B oagranspbases Aeagdciereas =
- L Radraed ITREE=E =

LE S - FanempkgEad et Calam &
PR 2 wd

B el gam  Entred L]
L&-F.emtmntuaes a3
e L L T T T
LD e T e i Fedu
_..__. [ S S—"
LT - Boa vyl Sgun mresy &

”q_.._ i S o e .
(5 & ot oboupamauar Lacstam &

_.n.- T i FEETCoIIiE W Ermiopiee Ddgs sl | @
I b -Pogpgeiwis CooaiieEd -

_.u... Tt DaEaoEe 4

__..-. LeafalE ambgThn =

[ Deedeend WA w

_"l fo n-Emoeerd ST AR+

b W pigEeen SogaToc it &

@ L. woampmremas i ewTeceie &
F.-u.l_-\_..-_l...l._..-__nl...l._.-.l iz &
[a @ Tmsansw s g S

"...n.» . atgws PaidTrmrs &

fida - 7o raer-d.aw iErirzasifees 3
-._. T DEeECrTial Mot TaEs S
m.-_u. Fwiiglees mprpTimeie o=
£ 7. ractfpats s pEeTw &

| %3 ey Erreosdome o T
oo - Covnnsiomes mesggery +

L - pr gt ey amges TEEWE #
(4N - D il Ol =
....-..-l_.-._..-h.r.-l.._.-ﬂ.-u..-.. &

% % - - i ety 8
% g P el eamnmrls @

3 F- lnatuul eraiapE @

s B - e pear R e ESSETEE &

% & D crersbae fxcireies =

A N

L] Ipe—miT e seEEyrizcE -=

JLF . [ e =i gl o

m..u B i~ b DRl -

__...-.1| b b R R e
len- veream g pEpet ey =
.rn-u-_n..-.-.-lnl F s DR
r.-....-.-._..: Awwdr gy &

_.n Bt o g AR &

VP ooplad - polger Jlo - VT Ot Yo



wh EEltgeelohs shegewn =

TE- Fimwowies e § @
Fo-fimbsinionm samsil 4+ = &

T T ey R B Bl & & &

[
_"_. : o | m1u|ﬂ.-_l.__lnl...l.-..__-..t ==

-
R
&
a
-
—

—_— £ — SU— —— ek
- o q|l|.ll .

-
L
S

e o}
1

|

| tl
_
_

-

= W —

e e L TR
T2 - CaRE el oy = & @
T - Dspei bty adtpalara & & »

a

T 7~ Svlde s an ssamts & 8 &

I e Rl i -

To. Beivasiiey woinr st lipde & & =
. [ prbaciuinl i-tekdd § 84

2
.
£
»

#4488 -h

e e i T -

- . E—

1
.
—
-
& &
-
&=

B Lo gt BapeedE @ &

EF- | igraciiven kpifxze = & -

0 Amtptmry romn lEmgrEEkl ¢ & &

L T e Nl BT

LR FUS e ik LR - " w
A erEmerhodl Yraghld sieeledgpelingy ¢ 8 8

e I B pepcariaer mener & & &

L . L edd =T

—

+ e

-

-

-

-

-
L

——

= .

4
= ass

| EE pleews el panEewiz S o @
R L SL [ Sy s

" omEA &
-
-
- - - e -
4
Tt N —
o
&
-
-
LS.

& asas
st
. mmdk
e R ¥ T

L SETEEL R EE TR 4 S S
_ | B Ry priiiod poslE el 8 3 =
Fi- Borprachdtul mezprEm & @ @
&0 Fpheghadions nil  Sagegei - S5 &
% & Drefshsnry massdssLy & o8 @ @
L TR LT S T —— -
LR Tt T T T R R —

_ | T gs ogluwar % 6 & &
+n:||—|.|_ .._ 1 mE-n e (I e
| _ | 0 Jwiptapeeofel Tabil o+ % o ow

| it S T - —

LEGL mpp

._ﬁ - Rprotwech i
| + & L e
} 1 + 5% Deidcisps smw
@ _ | _ " &= s Dryguskpes Fn
| i ﬂllil.l.lll_-l_-t
|

w ETRFIER R o TEeaE

._ - LT T I.ll..ﬂi_-_-._lll_-.l.-_l E

il
il

L T
-
—
-
—
L=l
-
.
i
-
D ;
i

i _ ._ | (1] we o

Ty ey te———

[
- awm
[
N

S —
L
il = =
e, e —

solinlls e ol

—
-
e

P e——————— i

SR
=
o
-
s

LS
-

—
il

VP ooolad - ol Je - VY Ol

V9

el 3
Ba22 2 -

?ﬁ%




Jo

II.;L'."-;)!Q-:-"J Q:ejl.!J)r-b‘e‘fbjuﬂﬁﬂgn{Jﬁf-ﬁﬂ

Visbysphaera ITHCroSpina, Visbysplhiaera brevifurcals,
Visbysphaera oligofurcata, Dactylofusa estillis, Dactylofusa
neaghae, Dactylofusa naranhensis, D¥clyolidium perluciaum,
Daterfocradus monterrosas, Helosphaendium clavispinuiosum,
Multiplicisphaeridium monki, Evittia denticulata granulosa, Evittia
denticulata tribrachiatum, Polyadeuniiia e/senachks
i3 s 3 0 55 3yl S10sf 380 s
«(Smelror, 1987) 54 ,— «(Hills, Paris and Richardson, 1985) pa—
3, ¢(Cramer and Diez, 1973) (55 » s | Rt g
1970) | S, —al «(Keegan et al, 1990) ) A
(Le Herisse, 1989) 4 5 s (Cramer and Diez, 1972; Cramer, 1969,
5Lss Gyb 9 payially s sE slin ol pliy wd i 208
Ja_.| 233 9k o J'u.,..-...‘.*.._,: U9 8e '_"..31 ! » (Uandovery) ' ) 'R o
o 515,50 ol ST e s8 050
Tunisphaearidium tentaculiferum, Veryhachivm /&irdl, Dilatisphaera
laevigata, Cyrmatiosphaera imperfects, Lelofusa spp., Geron
guerilerus, Veryhachium perfonenssis, Veryhachium polyaster,
Vervhachium  rosendas, Evittia robustispnoss,  Cppilatala
eoplanktonica, Moglinlia coraliing, Domasia  Symmelrica,
Onondagaelia asyrmmetrics, Multiplicisphaeriaium bifurcatum
Laol [ lazsl o5 5,15 345 Multiplicisphaericium arbusculum »
Lopls aalsl 5 eins B S Crt) Shaae 993 ru 03 LSa
oS Al a 2lhp b Olpins B8 Golas ST s, 8 ol ol
I3 3039 ) o3 3 ok Sligw o o] Lazil a3 gdous
azed 513,95 5005 A0 G (g SN 585 oD e paend
ST O939e0 oral 03 4 tlra ST asld laasyS ) 0i%he
e 3 gl u....-rl..-.."-'vi..._.,.:- Slasl b T.LU—:'—.S,

Sohaerochiting longlcollis, Ancyrochiting longicormis, Ancyrochiting
curta pilosa, Ancyrochiting ancyres

o Ly Qusaiba 2 sy 1 45 5,15 5453 Plactochiting saharics s
il U’:._,i)f et (83 g Dhaesy 5 sl (Uandovery) s ) oo shees
Aot

s3m30 3 yially SA5E eliiair 2501 ol 2l ke
L3l sl (Uandovery) o a5 po st O VI 3V (5803 5 90 4o
lﬂwwhd’}ﬁd:wé;i{i}iuu%r
2l calas 4L L'J?-l' ;,Jﬂif dhﬁ,fd,.ﬂy

3 9ed M8y & gty (1YL 5 (Plos oo pdes 55 e
b el ol & 398 s JIKET 585 6K s (hiatus) libas
(Vb 3 Plor o shome elidea 543) oo | ndy LMl
._,_S’J:tii_, 't_l_;.,'l'.*_f;:_,:u_,...;utﬁ‘_}a,_,:. Ols o 15
2,3 JolS” cdlias (S

Peteinosphaeridium nudurm, Veryhachium reductum, Verytachivm
subglobosum, Villosacspsula séfosspelliculs, Leiosphaeriaia
ketchenats, Lejosphaeridia tenuissima, Orthosphaeridium infiatum,
Orthosphasridium bispinosum, Orthasphaeridium chonarododors,
Navifusa ancepsipuncta , Actinotodissus crassus, Actinofodissus
longilateosus, Baltisphaeridium perciarum, GGonfosphasriaium
splendens, Baltisohaernidium  longispinosum  delicalum,
Baltisphaeridium [atiradiatum, Gorgonisphaernaium  antiiquu,
Armoricochiting — nigerca, Baltisphaeridiurm  hirsutoides,
Conochiting senta, Cyathochiting listu/osa

O o gty 5 5E (Slan o )13 345 5 Galpichiting lenticulars 5
250 sl (pdandl —u__...-j:l_,'lf) 2L e, 0L O
B IV U1 g0 ser wikzsin sA0 S 115 098, 0 slpity galems
(ke &l = e 335 LS) (VU o335} Sl gony 51 0928
Il _;1S” «(Loeblich and Tappan, 1978) | <l
1 «(Gorka, 1987) 5 ,— ¢(Jacobson and Achab, 1985)
«((Keegan et al, 1990) el a 33,1 «(Turner, 1982, 1984, 1985)
i .J «(Vavrdova, 1988, 1989) 51y LS
83 gmw ULy & ¢(Molyneux and Paris, 1985, Richardson, 1988)
e adis 3,155 (Ghavidel- Syooki, 1994) Ol | 5 (McClure, 1988)
OWLE & by r Sy gen 3 W) gty S ) g 53 (s3]
33 & pale 50 e BLS) KLy phles 25500 )3 4y
337 32 4al3) OLLE & gy 1o O3yl a8

st =2 Wb g2, Sy 095 U gl il o
SIs s | | 2y »# ¢(Richardson, 1988, 1985)

(Vavrdova, 1988, 1989) 14l S>3 (McClure, 1988)
gl Lijle ol -._.,.f.»._.n Oy ol il aoawl eid ;..Ful.i!
155k (§9) bgrlidiieg: Qi 53 45 25 o0 3940ms 2V et

3,5 o o3 e SV adym 33 Ol o dijle 2 5055305

15 3 zn Y § sl 43 Onipe ol IV (PWIT 98
0 o yi ity s 1S iy s 5148 3,05 390 DALy -
SNCA) 15552025 5 JJL%;T dyds -'.."J'L""-"')f 3P sV Oy

e

MNeoveryhachium camminae, Sphasrochiiting vierea, D¥etyotiaivm
faviformis,  Prerochiting  prnvelats,  Ancyrochiting  nodosa,
Sphaerochiting sphaserocephala inacrostomaia

2yl o asia Ancyrochifting fragiis pseudosagglalinas »
‘_;Lh_.,_ﬂ_.-‘ QJJH |.'l¢l 23 lqu.,'l dfr—;ll.:ﬁuu,ffi_jh
A\ Ambitisponites dilutus 3 Ambitisporites avitus adas- | ey

e ™

1) OLals o 250 51 2 €7 On55m ot VI 5T 99

1P st - poler Sl - VT s AT 5 @




M Ghavidal-Syooki

Kuh-a Faraghaon

Plate 1
All Magnification x 1200

Fig.1. Villosacapsula setosapellicula
Loeblich&Tappan, 1969.

Fig.2. Veryhachium reductum
(Deunff }Jekhowsky, 1961.

Fig.3. Veryhachium subglobosum

Jardine ,Combaz,Penique l&Vachey,
1974,

Fig.4, Veryhachium lairdii (Deflandre)
Deunff ex Downie,1959.

Fig.5. Veryhachium valiente Cramer,
1964.

Fig.6. Navifusa ancepsipuncta Loeblich,
1970,

Fig.7. Leipsphaeridia tenuissima
Eisenack, 1958,

Fig.B. Leiofusa fusiformis (€ isenack)
Eisenack, 1938,

Fig.9. Baltisphaeridllim regnelli
KJellstrom, 1971,

Fig.10.Balt isphaeridium hamatum(Downie)
Kjellstrom, 1976.

Fig.11.Leiosphaeridia ketchenata Turner,
1984.

big.12.Micrhystridium stellatum
Dﬁflﬂﬂdrﬁ1 1945,

Fig.13.Multiplicisphaeridium raspa
(Cramer)Lister,1970.
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M _Ghavidel - Syooki Kuh-# Faraghan Plote 2

Plate 2
All Magnification x 1200

Fig.1. Actingtodiasus crassus
Loeblich&Tappan, 1978,

Fig.2408 . Baltisphaeridium hiroutuices
(E isenack ){ 1senack , 1958,

Fig.¥. Multiplicisphseridium irrequlare
Staplin,Jansonivosd Pocock 1965,

Fig.4. Actinotodissus longllateosus
Loeblich&Tappan, 1978,

Fig.5. PeteinospnaeTidium nudum
(E taenack )E isenack , 1960,

Fig.6. Goniosphaeridium splendens
(€ isenack) Turner , 1984,
Fig.7. Balt iaphaeridium

longispinosum Subsp.delicat um
Turner,1984,

Fig.9. Evittia sanpetrensis(Dorning,
1981 Jnav . comb .,

Fig.10.Balt isphaeridium latiradiatum
(Eisenack )E isenack , 1959,
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Plate 3

Plate 3
All Magnification x &00

tig.¥t.

Fig.2.

Fig.3.

Fig.4,.

Fig.5.

ﬂrthﬂspharrldtum chondrododora
Loebliché Iapp1n 1971.

ﬂrthﬂﬂphnertdlum bispinosum
Turner, 1984,

Lorgonisphaeridium ant iquum
Loeblich&Tappan, 1978( x1200) .

Orthosphaer idium inflatum
Loeblich, 1949.

Orthosphaeridium ternatum

(Burmeredf i sensck ,CramerdD ez,
1979,

Flig.6. Urthosphaer idium octosp L nosum

Fig.7.

tisenack, 1968,

Tetrahedraletps medinensia
Strother&lraverse 1979, { x1200).

Fig.8. Baltisphaericium perelarum

Loeblich& Tappan, 1978,
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Kuh-e Faraghan Plate 4

M Ghavidel - Syookl

Plate 4
All Magnification x1200

Fig.1. Leiofusa bernesgae Urumer,1%o4.

Fig.2. Lelofusa bancerillee Cramer,
1964,

Fig.}. Eupoikilofusa striatifera
(Cramer )Cr awer , 1970,

Fig.4. Leiofusa estrecha Cramer,1964.

Fig.5. Dactylofusa maranhensis Britod
Santos, 1965.

Fig.6. Leiofusa banderillae Cramer,
1964 .

Fig.7. Tunisphaeridium tentacul i ferum
(Martin)Cramer ,1970.

Fig.8. Visbyspheera oligofurcata
(Eisenack )Dorning, 1981.

Fig.9. Dactylofusa neaghae Cramer,
1970.

Fig.10.Dactylofusa estillis Cramerd
Diez,1972.

Fiq.11.§fitt1n
denticulata subsp.tribrachiatum
OV, 8p.

Fig.14.veryhachium Polyaster Staplin,
1961.

Fig.13.Visbysphaera brevifurcata
(Eisenack)Le Hevisse 1989,
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Plote 5

Plate 5
All Magnification x 1200

Fig.1.

Fig.2.

Fig.3.

Fig.4.

Fig.5.

Fig.6.

Fig.7.

Fig.8.

Fig.9.

Evittia
denticulata subsp. granulosa.

Veryhachium trispinosum

(Lisenack )Cramer , 1964,

Evittia denticulata denticulata
(Cramer )Le!Her tsae, 1989,

Neoveryhachium Carminae{Cramer)

Cramer, 1970,

Oppilatala eoplanktonica
Loeblichd Wicander 1974,

Geron querillerus(Cramer )Cramer

1969.

Polydeunffia nia&nac@i Cramer,

1970.

Dilat isphaera laevigata Lister,
1970.

Elektoriskos pogonius Loeblich,

1970.

F1g.10.0nondagael la asymmetrica

(Deunff)CramerdDiez, 1972,

rig.11.Visbysphaers microspinosa

(Eisenack )Hill,1974,
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Plate 6

Plate &
All Megnification x 1200

Fig.1. Dictyotidium perlucidum
Le' Heriuse , 1989,

Fig.2. Ambitisporites avitus
Hoffueiater, 1959,

Fig.3. Dictyotidium dictyotum
(€ isenack )E i senack , 1955,

Fig.4. Helosphaeridium clavispinulosum
Lister 1970,

Fig.5. Cymat iosphaera imperfects Le'
Herigse, 1989,

Fig.6. Dictyotidium faviformis Schult>,
1967,

Fig.7. Hogklintie corsilina Eisenack,
1959,

Fig.B. Ambitisporites dilutus

(Hoffmeister)Richardsondl ister,
1949.

Fig.?. Multiplicisphaeridium monki Le'
Heriase b 1989,

Fig.10.Multipliciasphaeridium
arbusculum Dorning, 1981,

Fig.11.Dateriocradus monterrosae
{Cramer )Dorning, 1981,

Fig.12.Multiplicisphaeridium
dent iculate subsp.grenuloss
(Cremer,etal) Le' Herisse, 1989,
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Plate 7

Plate 7
All magnificalion, X 500

Fig.1.Mabdochilina usilata Jenkins,
1967.

Fig.2.Cyathochitina listulosa

Taugourdeau & Jekhowsky, 1960,

Fig.3.Belonechitina micracantha

typica Lisenack, 1965,

Fig.4.Conochilina senta Achab, 19748,

Fig.%.Armoricochitina nigerica Bouche,
1965.

Fig.6.5colecodont form,

Fiq.?.!agﬂnuﬂhitina baltica Lisenack,
1931.

Fig.8.Desmochitina lata Schallreuter,
1963,

Fig.9.Cyathochitina companulaeformis

Eisenack, 1931,

tig.10.Calpichitina lenticularis
Bouche , 1965.

Fig.11.Desmachitima minor forma typica

—— e o ree————— e

E inenack , 1958,
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Plate 8
All Magnification, X3

Fig.1.Plectochitina saharica
laugourdeau, 1962 .

Fig.2.5phaerochitina longicollis
Isugourdeau & de Jekhowsky, 1960,

Fig.3.Sphaerochilina vitrea
laugourdeau, 1961,

Fig.4.Ancyrochitinae ancyrea Eisenack,
1931.

Fig.%.Ancyrochitina pilosa curlta
Taugourdeau, 1961.

Fig.6.Ancyrochitina
fragilis pseudoagqlutinas
laugourdeau, 1963,

Fig.7.Sphaerochitina spheerocephala
macroastomata Beju & Danet, 1962,

Fig.8.Ancyrochitine nodosa Taugourdeau
& de Jekhowsky, 1960,

Fig.9.Ancyrochitine longicornis
Taugourdenu & de Jekhowaky, 1960.
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Investigation of Lower Paleozoic Sediments at Tang-e- Zakeen of Kuh-e- Faraghan and
Introduction of Seyahou and Sarchahan Formations in the Zagros basin

Dr.M. Ghavidel- Syooki * and M.H. Khosravi *

Summary

A thick lower Paleozoic succession is well- developed at Tang-e- Zakeen in Kuh-e- Faraghan,
approximately 103 K m northern Bandar Abbas city. The succession has been visited by several geologists in
the past decades. However neither a complete stratigraphic golumn nor a detailed study has been ccne on
this succession. Thus, it was measured and sampled for detaifed study by author and M. E. Khosravi, in 1985,
This succession is 807m Thick ana mainly consists of clastic sediments and subordinate limestones. 5o far,
this succession has been used to be called *Silurian Shales". In this study, the use of Silurian Shales is
dropped, instead, the Seyahou and Sarchahan formations are introduced, respectively for the upper
Ordovician and lower Silurian of this succession in the Zagros basin.

The name of Seyahou formation originates from the Seyahou village where is located approximately 80
K m northern Bandar Abbas city. The type section of this formation is at Tang-e- Zakeen in Kuh-e- Faraghan,
where is located 23 K m northern Seyahou village. At type locality, the whole thickness of lower Paleozoic
succession is 807 m that from this thickness, 741 m belongs to the Seyahou formation and the rest is the
Sarchahan formation. The Seyahou formation has also surface exposure at Kuh-e- Surmeh and Zard- Kuh,
respectively with a thickness of 58m and 70m. Likewise, this formation is present in some exploration wells
such as Kuh-e- Siah no. 1, Zirreh no.1 and Kabir- Kuh no.1, Darang no. 1, respectively with a thickness of
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117m, 156m, 100m, and 250m.

The Seyahou formation mainly consist of variegated shales, siltstones, sandstones and subordinate
limestones. Iron compounds such as hematite and limonites occur locally along bedding planes of the
Seyahou formation. Thus color varies from white to light purple, buff, brown, reddish brown and black in the
Seyahou formation. This variegated characteristic differenciates the Seyahou formation from the Sarchahan
tformation which is only dark-black in color. Sedimentary structures such as cross- bedding, graded bedding,
symmetrical ripple- mark, micro- ripple, large concretion and trace fossils (trails, tracks and burrows) are
common in the Seyahou formation whereas they are absent or rare in the Sarchahan formation. The
lowermost beds of Seyahou formation consist of variegated sandy conglomerates which contain some
pebbles of black chert and rounded quartzite. Overlying beds of these conglomerates begin with alternation
of shales, siltstones, sandstones and subordinate limestones and ends with white and cream-brown
sandstones at the top. The lower contact of this formation is not clear with older sediments, but it is probably
conformable with the Zard-Kuh formation such as Zard- Kuh and exploration wells of Zirreh no.1, Kabir- Kuh
no.1, and Darang no.1. The upper contact of Seyahou formation is graditional with the Sarchahan formation
at Tang-e- Zakeen. This contact is characterized by presence of 18 meters of white and cream- brown
sandstones which sharply change into the black shales of the Sarchahan formation. The Seyahou formation
contains orthoceras, brachiopod, graptolite, crinoid, bryozoa, chitinozoa, acritarch taxa and cryptospores of
the earliest land plants. Based on the above- mentioned fauna, and flora a shallow marine environments is
suggested for the Seyahou formation, since, the shales which contain the chitinozoa and acritarch

assemblages were deposited on a mud dominated platform in pro- delta and off- shore areas which have had
a holomarine conditions.

Before this study, some graptolite species have been identified from the upper part of this succession.
This part is now called the Sarchahan formation which includes AMonograpius intermedius, Monograptus
soc/alis and Glimacograptus scalarns. Based on the above- mentioned graptolite species the Lower Silurian
has been suggested for the upper part of the succession, or Sarchahan formation. Later on, the lower Silurian
age has been extended to the whole thickness of succession at Tang-e- Zakeen (Mollazal, 1968; Kheradpir &
Nicol, 1973). At present time, the graptolite fauna serve to date the Sarchahan formation, not the Seyahou
formation.

In order to determine the geological relationships of this succession, more than 200 samples were
selected and treated for palynological studies. A total of 100 palynomorph species were identified in this
study. These have been arranged in six local acritarch and four chitinozoan assemblage zones (Fig.2). The
acritarch zones of | through IV and chitinozoan zones of C1 through C3 appear and disappear in the Seyahou
formation. In general, the above- mentioned acritarch and chitinozoan zones are characterized by presence of
Veryhachnum  recductum, Ventiachivm subglobosum, Villosscapsuls sefosapellicu/s, L[e/osphaendia
kelchenals, [Leiosphaerndia lenwissima, Orthospheendium fenatum, Othosphaendium  inflatum,
Orthosphaeridivm bispinosum, Orthosphaeridivm chondrododors, Neviluss Ancepsipuncia, Actinofodissus
crassus, Actinofodissus longilatecsus, Baltisphaeridiurm longispinosum delicatun, Baltisphaendium percianum,
FRhabdochiting usilats, Conochitina senta, Calpichiting lenbiculans, Cyathochifing fistuloss, Desmochitina spp.,
Armoricochiiting nigerica and some felrade cryplospores. So far, the above- mentioned palynomorph species
have been recorded from the upper Ordovician sediments of Saudi Arabia (McClure, 1988), Jordan (Keegan,
Rasul & Shaheen, 1990), North America (Loeblich & Tappan, 1978; Leoblich, 1969; Jacobson & Achab, 1985),
England (Turner, 1982, 1584, 1985) Libya (Molyneux & Paris, 1585), Czechoslovakia (Vavrdova, 1988, 1589)
and Iran (Ghavidel- Syooki, 1994). Based on this comparison, the upper Ordovician (Caradocian- Ashgillian) is
suggested for the Seyahou formation in the Zagros basin. Likewise, the acritarch zones of V through VI and
chitinozoan zone of C4 occur in the Sarchahan formation. These zones are marked by appearence of

Dactyfofusa estilis, QDactylofusa neaghae, Daclylofussa maranhensis, Visbysphaera microspinosa,
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Visbysphaera oligofucats, Visbyphaers brevifurcals, Dxctyotidum perfucidum, O¥ctyobdium faviforms,
Lateriocradus monterrosse, Evittia denticu/ata denticulars, Tunisphaerioum ltentaculiferurm, plectochiting
saharica, Sphaerochitina longicomnyis, Sphaerochitina longicollis, Ambitisporites avitus, Ambitisporites oilutus

and so on. So far, the above- mentioned palynomorph taxa have been recorded from the lower Silurian
sediments of Norway (Smelror, 1978), Sweden (Le'Herisse, 1989), the U. S. A (Cramer & Diez, 1972: Cramer,
1969), Saudi Arabia (McClure, 1988), and Jordan (Keegan, Rasul & Shaheen, 1990). Therefore, the lower
Silurian age (Llandovery) is suggested for the Sarchahan formation at Tang-e- Zakeen in Kuh-e- Faraghan,

equating to the age- assignment of graptolite species.

* Exploration Division of National Iranian Oil Company.
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