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a b s t r a c t

40Ar/39Ar and K–Ar ages of whole rock and mineral separates from the Mount Hermon region accurately
constrain the time span of the first Early Cretaceous tectonomagmatic event (‘‘Tayasir Volcanics’’; C.V.-1)
in northern Israel. The igneous activity started with shallow microgabbro intrusions within the Jurassic
formations, dated to 140.9� 1.6 Ma (Berriasian), and ended with explosive volcanism and lava flow
sequences at 133.5� 1.5 Ma (Hauterivian). The Cenomanian ‘‘Carmel Volcanics’’, which consist mainly of
basic pyroclastic rocks with some lava flows, are exposed in the Mount Carmel – Umm el Fahm area and
characterize the fourth Cretaceous tectonomagmatic event (C.V.-4) in the Levant region. This event
is typified by four volcanic phases that dated to 99.0� 1.0 Ma, 98.2� 1.1 Ma, 96.7� 0.5 Ma and
95.4� 0.5 Ma.
The five Cretaceous tectonomagmatic events are attributed to mantle plume activity and mark the
initiation of a geodynamic process that controlled the evolution of the Levant region. Using the radio-
metric-dated volcanic rock units as chronostratigraphic horizons for the Levant (northwestern Arabian
plate) area enable improving the Berriasian – Turonian lithostratigraphic correlation along Israel and
Lebanon, as well as defining two tectonostratigraphic megasequences. The first Berriasian–Barremian
megasequence (140–125 m.y.) includes the Tayasir and Helez formations and the second, the Aptian–
Turonian megasequence (125–89 m.y.), includes several formations consisting mainly of alternating
quartz-arenitic continental sandstones in the south and mainly shallow marine carbonates in central and
northern Israel.

� 2009 Elsevier Ltd. All rights reserved.

1. Introduction

Cretaceous igneous activity in Israel has been related to mantle
plume activity in the Levant-Nubian province (Garfunkel, 1989;
Stein and Hofmann, 1992, 1994; Wilson and Guiraud, 1998; Segev,
2000, 2002; Segev et al., 2005). This magmatism followed an earlier
Jurassic magmatic period associated with the opening of the Mes-
otethys and consequently formed the Levant rifted margin, though
initial rifting began earlier in the Triassic times contemporaneously
with the opening of the Neotethys (Garfunkel and Derin, 1984,
1988; Garfunkel, 1998; Segev, 2000, 2002) (Figs. 1 and 2).

Cretaceous igneous rocks (comprising various volcanic
sequences and small hypabyssal intrusions) are distributed over an
area of ca. 800� 200 km in Israel, Syria, Lebanon, Jordan, Sinai and

the Eastern Desert of Egypt, comprising various volcanic sequences
and small hypabyssal intrusions. These igneous rocks in Israel and
adjacent areas consist of mafic and ultramafic, sub-alkaline to
alkaline rock types, mostly basalt, basanite, nephelinite, micro-
gabbro, and of quartz-syenite and trachyte. These rocks have an
isotopic composition of PREMA (‘‘prevalent mantle’’ sensu Wörner
et al., 1986), with narrow ranges of initial eNd(T)¼þ3.9 to þ5.9;
87Sr/86Sr(T)¼ 0.70292–0.70334; 206Pb/204Pb(T)¼ 18.88–19.99;
207Pb/204Pb(T)¼ 15.58–15.70; 208Pb/204Pb(T)¼ 38.42–39.57; Nb/
U¼ 43� 9 and Ce/Pb¼ 26� 6 (Stein and Hofmann, 1992), and are
similar to normal oceanic basalts from plume provinces. Laws and
Wilson (1997) considered the ‘‘Tayasir Volcanics’’ to be primitive
plume-related basanite, alkali basalt and tholeiite, with samples
from Mount Hermon falling within the ‘‘plate basalts’’ range of
Pearce and Cann’s (1973) Ti-Zr-Y diagram.

Segev (2000), Segev and Lang (2002), Segev et al. (2002) and
Segev et al. (2005) subdivided the Cretaceous igneous activity intoE-mail address: amit.segev@gsi.gov.il
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