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Gurpi Formation; A Transgressive
or Regressive Unit?

By: E. Zarei* & Dr. E. Ghasemi-Nejad *
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Abstract

Palynological and foraminiferal contents of 30 samples taken systematically from Gurpi Formation at its type section were
studied in order to determine water-level fluctuations and the general trend of water-level during the depositional course of the
formation. Statistical studies on foraminiferal contents of the samples show that the planktonic to benthonic ratio (P/B) and
diversity decrease while benthonic foraminifera with larger size and epicontinental sea fauna (ESF) and shallow water fauna
(SWF) increase in general towards the upper parts of the formation.
On the other hand dinoflagellate cyst abundance and diversity show an increasing trend which looks like a contradiction at the
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first glance. To describe this apparent controversy and determine the water level trend, changes in composition of palynomorphs
and the organic matter preservation state (lability factor) was studied. Statistical studies show that in the lower parts of the sec-
tion the lability is low and the ratio of structure-less organic matter (SOM) to marine palynomorph is high. This indicates a low
state of preservation of organic matter for the lower portion. In the upper parts lability is high while the ratio of SOM to marine
palynomorph is low which indicate a better state of preservation for the upper parts.

Statistical studies on the Gonyaulacoid dinocysts which are eurytopic forms and indices for open marine, inner neritic and outer
neritic environments confirm the results gained from the foraminiferal studies. Combining all these data and comparing them
with the well-known Tyson palynofacies analysis diagrams confirm a relatively deep basinal condition for the lower part and a

relatively shallower and proximal shelf environmental condition for the upper part of the Gurpi Formation.
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Db oy se sl sl sl e s 14 % 2 15 100 55 mg 15 5 80 1369 75 60 55
= FIR > 16 % 10 60  67.44 45 mg 5 0 95 44 100 20 55
Titye : . 18 75 20 38 7209 58 mg 35 10 55 41 7 55 50
Lability: ;45" 4 slo 543 lell juls oo 20 84 25 35 4651 3 mm 35 10 55 958 i 60 45
. o 21 75 2 30 6279 43 mg 55 5 w0 684 916 % 45
PIB: (6388 4 &S5 O30 S 2 75 10 30 581 55 mp 25 0 75 213 100 9% 45
23 75 10 30 584 5 mp 5 10 8 1095 333 80 48
DWF: (5,5 bl a bg e 0505 25 50 60 5 581 70 mm 70 20 10 602 777 60 35
05 Gl & by 0120555 27 50 60 5 50 48 mm 70 15 15 43.83 823 60 30
s e el e 29 50 12 9 4651 20 mm 45 10 45 3424 81 70 38
SWF: b))ps sble w -!’}-I;‘ KISIENSTY 31 50 55 5 3488 33 mg 60 10 30 5205 85 60 40
3 33 64 45 3 2325 5 mm 10 10 80 3072 50 80 35
ESF: (slo,6 5 bl a4 bgs 0 0115053, 35 77 30 5 279 27 mg 65 25 10 65.7 72 40 30|
P a7 45 25 30 2325 5 mp 2 1 o7 0 66.6 80 10
e TR 39 9 40 10 2558 15 mp 15 2 60 100 375 60 5
P(foram): olls055, &S el a1 25 47 3 3023 35 mg 35 5 60 50 875 50 10
.z . 2 8 40 0 93 9% mg 25 35 40 45 415 50 15,
My S i L 43 5 40 0 6.9 9% mg 20 50 30 50 285 70 20
_ ” 0 40 0 6.9 9% mg 25 55 20 50 312 70 25
MM: Lo 2o S s Lis 45 0 20 0 6.9 9% mg 15 60 25 50 20 50 30
" 0 20 0 6.9 9% mg 10 62 28 50 138 50 30
L.z .. 47 0 10 0 6.9 8 mg 5 70 25 46 66 75 40
mp: Cexs 654.2 Lo 48 0 15 0 16.2 9 mg 5 70 25 47 6.6 50 50
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OCEANIC
BATHYAL.

BLOFE BHELF

OUTER MR INNER NERITIC

CARBONATE
BARRIERS

ol &S S b Lo 51 Gonyaulacoids aul; jesle lgtum suls Sl 5 ob )3 slghows oSS -F S
tJels s 5 4 &5 (Sluijs et al., 2005 51 olisl) o 6l3l

Areoligera/Glaphyrocysta, Operculodinium, Spiniferites, Cleistocasphaeridium,Nematosphaeropsis, Impagidinium

PHYTOCLASTS
1,6,8,16,37

42,43, 44, 45,
46, 47,48

AOM

25,27,35

60

10, 18, 20, 29

I: highly proximal shelf or basin, Il: marginal dysoxic - anoxic basin, Ill: heterolithic oxic shelf (proximal shelf),
IV: shelf to basin transition, V: distal shelf, VI: proximal suboxic - anoxic shelf, VII: distal dysoxic - anoxic shelf,
VIII: distal anoxic shelf, IX: distal suboxic - anoxic basin.

35 PALYNOMORPH

G gos p (6l p 0 dd Ladie glaoslust; s TYSON (1993) £ s 55 -0 i
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Plate 1

1-Globotruncana calcarata Cushman, X40. 5- Abundance of opaque maceral; low lability

2- Lenticulina sp., X40 6- Abundance of marine palynomorphs (dinoflagellate cysts)
3-Globigerina triloculinoides Plummer, X40. Abundance of relative to SOM.

foraminifera in the Early Paleocene. 7- Abundance of SOM relative to marine palynomorphs.
4-Globigerina triloculinoides Plummer, X40. 8- Fungal spore and fungal body.
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PLATE 2

Plate 2

1- Impagidinium sp., X640. 5- Areoligera senonensis (Wilson 1967 a) Lentin and Williams
2- Impagidinium aculeatum, X640. 1976., X640.

3- Operculodinium sp., X640. 6- Glaphyrocysta sp., X640.

4- Spiniferites sp., X640. 7- Thalassiphora sp., X640.

8- Deflandrea oebisfeldensis, Alberti 1959, X640.
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