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1. Introduction

The research paper by Ismail et al. (2020) reported two types of
granitoid intrusions within the Late Cretaceous Penjween Ophiolite
Complex (POC) that have different genesis ages, but comparable exhu-
mation ages, suggesting a multi-stage magmatic activity in a single
Neotethyan ophiolite remnant. The first granitoid type (trondhjemite)
of the Late Cretaceous age elucidated in relation to the formation of
the POC. The second granitoid type (pegmatite granite) of the Eocene
age interpreted as a product of melting process in association with the
downgoing Neotethyan oceanic slab. These conclusions were based on
new supporting data from whole-rock geochemistry results, petrogra-
phy, zircon geochronology and thermochronology, and trace and rare
earth elements concentrations in zircons.

2. Geologic background, field relationships and petrography

The geologic background, field relationships, and petrography of the
granitoid rocks in the POC documented by Ismail et al. (2020) are inline
with the reported observations and results in key literatures concerning
the study area. For more clarification we highlight the following points:
(1) theperidotites in the POC aremainly of two types that are geograph-
ically separate. The northern Boban Block part is mainly highly
serpentinized harzburgite, whereas the southern Kerry-Kapla Block
part is partially serpentinized harzburgite and Iherzolite (Bolton,
1956; Buday and Jassim, 1987). There is no evidence for meta-
harzburgite as Mohammad et al. (2020) claim (Jassim and Goff,
2006); (2) the cross section in Fig. 1 of Mohammad et al. (2020) is not
representative of the geology of Penjween area and is misleading. On
the basis of previous researches (Jassim et al., 2006; Jassim and Buday,
2006a) and the published and updated geologic map of Sulaimaniyah
quadrangle (Sissakian and Fouad, 2014), neither the Walash Group is

exposed nor a thrust fault between the Cretaceous Balambo Formation
and the Jurassic rocks is documented. Possibly, the thrust fault is be-
tween the Qulqula Formation and other Cretaceous rocks (Jassim and
Buday, 2006b). The Cenozoic Red Bed Series is younger than the Creta-
ceous Qulqula Formation and has been deposited on top of the Qulqula
Formation (Jassim et al., 2006; Karim et al., 2011), however Fig. 1 of
Mohammad et al. (2020) shows opposite; (3) the size of the pegmatite
granite is as mentioned in Ismail et al. (2020). The scale of Fig. 1 is ade-
quate and can be independently and easily checked in Google Earth;
(4) Mohammad et al. (2020) commented on only one intrusion, yet
Ismail et al. (2020) reported seven granitoid intrusions in four locations
(Table 1).

3. Geochemistry and origin of the Penjween granitoid intrusions

Sample selection for the whole-rock analysis was based on the pet-
rographic study for the granitoid samples. Samples were prepared ac-
cording to standard procedure for granite sample analysis, which
includes splitting about 5 kg crushed sample in order to avoid selection
bias. Triplot diagram of feldspars (O'Connor, 1965) was used to classify
the Penjween granitoid intrusions into Group-I trondhjemite and
Group-II pegmatite granite (Fig. 5B), which has supported our petro-
graphic study. Two magmas of different genesis are responsible for
the generation of Penjween granitoids as indicated by K2O versus SiO2

plot (Peccerillo and Taylor, 1976) (Fig. 5C). The tholeiitic granitoids of
Group-I belong to mantle-derived group, whereas the calc alkaline
and peraluminous granitoids of Group-II are crustal granitoids
(Barbarin, 1990). The spider diagrams of the trace and rare earth ele-
ment patterns (Fig. 6 A and B) support petrographic study and show ev-
idence that the studied rocks are from two different granitoid bodies.
The granitoids studied by Ismail et al. (2020) are clearly separated
into two groups in all diagrams mentioned by Mohammad et al.
(2020). Their assumptions on the origin and geochemistry of the gran-
itoids have not been supported by any geochemical analysis and petro-
graphic study.

Lithos 390–391 (2021) 106055

⁎ Corresponding author.
E-mail address: sabah@uokirkuk.edu.iq (S.A. Ismail).

https://doi.org/10.1016/j.lithos.2021.106055
0024-4937/© 2021 Elsevier B.V. All rights reserved.

Contents lists available at ScienceDirect

Lithos

j ourna l homepage: www.e lsev ie r .com/ locate / l i thos


