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Fluid inclusions in a single crystal (cross polarized light) from a gabbro hosted quartz-hema�te vein
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3.2. Results of fluid inclusions
The primary inclusions are located along the growth faces of the quartz which is the transi�on
from slow to fast growth. The inclusions trapped during the forma�on of the crystal consist of
aqueous liquid and vapor. No solid inclusions were found. The uniform vapor to liquid ra�o tells
us that a homogeneous assemblage was trapped.

Secondary fluid inclusions were found along healed fractures. The fracture formed these
inclusions a�er the host crystal. Again, it is a homogeneous trapping, with the difference that
only aqueous liquid was trapped and no vapor.

1. Introduc�on and Mo�va�on
The Semail ophiolite in Oman is
characterized by regional as well as
local altera�ons. These are products
of the genesis of this ophiolite
sequence, which starts with the
forma�on at the MOR and the
associated hydrothermal convec�on
cells and ends with the obduc�on
onto the Arabian con�nental plate.

One of these local altera�ons are
quartz-hema�te veins that cause a
chlorite halo in the host rock (QHC-
veins). They are described in the
literature as obduc�on-associated,
but also as possible subseafloor
pathways for VMS deposits. However,
they have never been studied in
detail. More in-depth inves�ga�ons
are needed to remedy this
discrepancy. The first results on these
inves�ga�ons are presented on this
poster.
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Semail ophiolite stra�graphy with lithologies in roman and 
altera�ons in italics. Slightly modified a�er Belgrano et al. 2019
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3.1. Results of rock and paleomagne�sm
By hea�ng the sample, naturally remanent magne�zed Fe-oxides are demagne�zed, by reaching
their Curie temperature. These temperatures are characteris�c for minerals. To find the
different demagne�za�on temperatures, the hea�ng curve is derived numerically.

Four minima and maxima were found. The minima at 672.9 °C corresponds with the Curie
temperature of hema�te (Bleil&Petersen 1982) and the one at 576.8 °C is caused by
demagne�za�on of magne�te (Hunt et al. 1995). The increased suscep�bility between 141.7 °C
and 305 °C is a typical effect of maghemite. Due to the metastability of this mineral, only a kink
in the hea�ng curve is seen at its Curie temperature of 640 °C (Clark 1997). This is confirmed by
the cooling curve, in which maghemite is no longer visible a�er its chemical altera�on to
hema�te at elevated temperatures.

Iden�fica�on of the magne�c minerals hema�te, magne�te and maghemite, by high-temperature suscep�bility measurements.
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Petrographic studies give further
insight into the rela�onship between
the magne�c minerals. Thus, one
recognizes in the hema�te
replacement with magne�te.
Microscopically, maghemite could not
be found as it is only slightly different
from magne�te, which is further
complicated by the small amount of
maghemite in the sample.
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2. Aims and Methods
• Fluid characteris�cs and age differ in syn-VMS and syn-obduc�on stage.

• By determining the age and fluid characteris�cs, the QHC-veins can be assigned to a stage.

• Inves�ga�ons of rock and paleomagne�sm to determine a rela�ve age.

• Inves�ga�ons on fluid inclusions for more informa�on on fluid characteris�cs and
homogeniza�on temperatures.

4. Conclusions
• Magne�c and petrographic observa�ons, show that vein hema�te was transformed to

maghemite and then magne�te, indica�ng influx of a reducing fluid a�er forma�on of the
QHC veins.

• Forma�on of the veins below 150 °C is indicated by the small bubble size in the primary fluid
inclusions.

• The low forma�on temperature is inconsistent with a fluid in deep oceanic crust gabbros.

• Either the QHC-veins are obduc�on-related or the single quartz crystals are from a late-stage
filling.

• The preliminary results favour the syn-obduc�on gene�c model.

5. Future work
Paleomagne�c orienta�ons will be used to date the hema�te to magne�te transi�on. Fluid
inclusions microthermometry will be used constrain P,T and fluid salinity during vein forma�on.
XRF analyses of wall rocks will be used to reveal element exchanges during forma�on of the
chlorite halo.


