
Pliocene-Pleistocene at Tjörnes
- Transition from Pliocene warmth to Pleistocene glaciations  –

Introduction to the excursion 



Pliocene-Pleistocene at Tjörnes – secrets of the 
strata revealed by Jón Eiríksson and Leifur A. 
Símonarson
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Pliocene-Pleistocene 
at Tjörnes

The transition from relatively 
warm Pliocene climate and the 
cool/cold Pleistocene climate is 
recorded at Tjörnes, N Iceland. 
There, warm fauna is replaced 
by cold fauna, and tillites enter 
the strata. 



Tjörnes stratigraphy

• The Tjörnes strata is composed 
of lava beds, fluvial sediments, 
lake- and bog sediments, marine 
and glaciomarine sediments, as 
well as tills. In time it spans 
Pliocene-late Pleistocene. 



Tjörnes stratigraphy

• The Tjörnes strata is composed 
of lava beds, fluvial sediments, 
lake- and bog sediments, marine-
tidal flat sediments, glaciomarine 
sediments, as well as tills. In time 
it spans Pliocene-late Pleistocene. 

• The total thickness of the 
Tjörnes strata is >1200 m 
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Tjörnes beds: ~500 m thick, marine 
sediments rich in fossilized shells and 
snails. Also lignites and lavas in the 
formation.

- Uppermost: The Serripes layers/zone. 
Named after Serripes groenlandicus

- Middle: The Mactra layers/zone. Named 
after the now extinct Mactra sp.

- Lowest: The Tapes beds/zone. Named 
after Tapes sp.

9 MY
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3.6 MY

2.6 MY

Tjörnes stratigraphy

4.2 MY

0.8 MY



Tjörnes stratigraphy



Tjörnes beds: ~500 m thick, 
marine sediments rich in 
fossilized shells and snails. Also 
lignites and lavas in the 
formation.

- Uppermost: The Serripes 

layers/zone. Named after 
Serripes groenlandicus

- Middle: The Mactra 

layers/zone. Named after the 
now extinct Mactra sp.

- Lowest: The Tapes beds/zone. 
Named after Tapes sp.



Tjörnes beds: Marine and terrestrial sequence at Reká
Age: about 4 MY

C





Tjörnes beds: Marine and 
terrestrial sequence at Reká
Age: about 4 MY



Tjörnes beds: Marine and terrestrial sequence at Skeifá
Age: about 4 MY



Tjörnes beds: Marine and 
terrestrial sequence at Skeifá
Age: about 4 MY
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✓ The Tapes beds and the Mactra layers were deposited in 
shallow, warm marine environment. Tapes sp, Cardium sp., 

Mytilus sp., Glycimeris sp.

✓ This fauna lives today in waters 5-10oC warmer than presently 
around Iceland. 

✓ Pollen analyses from lignite beds show forests close by 
(spruce, pine, larch, oak, beech, hazel, alder, birch, willow).

✓ Mean temperature of the coldest month rarely below 0oC

The Tjörnes beds: Tapes beds and Mactra layers



Tjörnes beds: Mactra-Serripes transition at Tungukambur.
Age: 3.6-4 MY



Tjörnes beds: Mactra-Serripes 
transition at Tungukambur.
Age: 3.6-4 MY
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The Tjörnes beds: Mactra-Serripes transition

Photo: Lovísa Ásbjörnsdóttir



Serripes

Mactra
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The Serripes layers: Cooling...

• At the base of the Serripes layers most 
warm-loving molluscs have disappeared. 
The fauna is similar to present-day fauna.

• Of about 100 different species of 
molluscs in the Serripes layers, about 25% 
originate in the Pacific.

• Lava on top of the Serripes layers dates 
to ~2.6 MY. Their age is 3-4 MY

9 MY
>5.0 MY

3.6 MY

2.6 MY

4.2 MY

0.8 MY



Study by Buchardt
and Simonarson
(2003) on isotope 
paleotemperatures 
from the Tjörnes
beds 
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Generalised lithostratigraphic section of the Tjörnes 
beds, with palaeoenvironmental interpretations
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The Furuvík beds
Furuvík beds: At the base of the sequence 
there are two thick tillites, together >40 m 
thick. Paleomagnetism and potassium-
argon dates of Höskuldsvík lavas suggest 
tillite ages of <2.5 and >2.0 MY



The Breiðavík deposits
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Over 100 m thick sequence of alternating lavas, tillites and marine 
fossiliferous sediments, with 14 lithological cycles identified where 
each one starts with a diamictite interpreted as lodgement tillite and 
ending with terrestrial sediments and lava flows. Plant remains are 
alder, willow and birch. Breiðavík deposits are 2,5-1.2 MY old.

The Breiðavík deposits
Repeated 
cycles of glacial 
and interglacial 
sediments and 
lavas



Breiðavík deposits

Repeated cycles of 
glacial and inter-
glacial sediments 
and lavas

Over 100 m thick sequence of alternating lavas, 
tillites and marine fossiliferous sediments, with 14
lithological cycles identified where each one starts 
with a diamictite interpreted as lodgement tillite and 
ending with terrestrial sediments and lava flows.
Plant remains are alder, willow and birch. Breiðavík
deposits are 2,5-1.2 MY old.
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Glacial extent in Iceland through Pliocene-Pleistocene

Geirsdóttir and Eiríksson 1994



Top of Svarthamar Member, with tephra/tuff horizons. Pro-
delta deposit – rapid deposition during deglaciation, trans-
gression. Portlandia arctica indicates cold marine climate. 
Fauna of top layers similar to todays (interglacial) marine 
fauna. 



Units 6/7 –Dead ice deposits and 
contorted/deformed glaciofluvial deposits.



Breiðavík deposits



Breiðavík deposits



Breiðavík deposits



Breiðavík deposits
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Tjörnes — Flatey
In all, 14 tillites have been 
recognized in the Tjörnes strata. 
The oldest tillite is ca. 2,5 MY.

A core record from Flatey island, 
containing 5 tillites, can be 
correlated to the Tjörnes
sequence





(1) The Pliocene Tjörnes beds are divided in three biozones; the 
Tapes Zone (oldest), the Mactra Zone, and the Serripes Zone 
(youngest). The Tjörnes beds consist mainly of fossiliferous 
marine silt- and sandstones, but also contain several fossiliferous 
terrestrial beds. The marine faunas in the Tapes and Mactra

Zones are mainly boreal, but during deposition of the Serripes

Zone the fauna greatly diversified with an abrupt immigration of 
Pacific molluscan species with more arctic elements.

Summary



Summary
(2) The appearance of marine molluscs of Pacific ancestry in the 
North Atlantic took place at 3.6-4 Ma after migration through the 
Bering Strait coeval with closing of the Central American 
Seaway. North Pacific molluscs in the Tapes and Mactra Zones 
also post-date the first opening of the Bering Strait at 5.5–4.8 
Ma and reached northern Iceland during the initial phases of the 
interchange.



Summary
(3) In Breiðavík, diamictite beds alternate with volcaniclastic 
mudrocks and sandstones, and basaltic lava flows. Fourteen 
lithological cycles are identified, each one starting with a diamictite
interpreted as lodgement tillite and ending with terrestrial sediments 
and lava flows. Interbedded marine fossiliferous mudrocks and 
sandstones contain arctic to boreal faunal assemblages. The oldest 
cycle in the Breiðavík Group was probably deposited about 2.5 Ma, 
just after the Gauss/Matuyama polarity reversal.
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