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Critical re-evaluation of calcite twins as a low-temperature deformation
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Abstract

Deformation temperatures derived from calcite twins are compared with independent temperature estimations. Our results indicate
that below 250 °C the width of calcite twin lamellae changes as a function of deformation temperatures, but this change is
inconsistent and does not support the application of calcite twins as a low-temperature deformation geothermometer. Above 250 °C,
temperature estimations from calcite twin data (twin width, twin morphology) do correspond with temperatures estimated by other
methods (e.g. fluid inclusion analysis, vitrinite reflection, conodont colour alteration index).

Zusammenfassung

In dieser Arbeit werden Deformationstemperaturen abgeleitet von Kalzitzwillingen mit unabhängigen Temperaturmessungen ver-
glichen. Unter 250 °C zeigen unsere Ergebnisse eine widersprüchliche Veränderung in der Dicke und Morphologie der Kalzit-
Zwillingslamellen in Abhängigkeit von der Deformationstemperatur. Folglich muss die Anwendung von Kalzitzwillingen als
Geothermometer für diesen Temperaturbereich kritisch betrachtet werden. Oberhalb 250 °C korrelieren Deformationstemperaturen
abgeleitet aus Kalzitzwillingen mit unabhängigen Temperaturbestimmungen (Inkohlungsmessungen, Conodont Alterations-Index).

1. Introduction

Low-temperature deformation in calcite (below 300 °C)
is characterized by cataclasis, pressure solution processes
and twinning. Twin width, twin density and the number
of twin systems activated are used as indicators of tem-
perature and differential stress (e.g., JAMISON & SPANG
1976, ROWE & RUTTER 1990, BURKHARD 1993, FERRILL
1998, FERRILL et al. 2004). BURKHARD (1993) and
FERRILL et al. (2004) published a classification of twins
in relation to their appearance in thin sections (Fig. 1).
According to the authors, twin morphology is mainly a
function of deformation temperatures and only to a minor

degree dependent on differential stress and strain rate.
They suggest that twin width and twin morphology
correlate directly with temperatures of deformation in
naturally deformed coarse-grained calcite. Thin twins
(< 1 µm) dominate below 170 ° and thick twins (> 5 µm)
dominate above 200 °C. Hence, twin morphology has
been used as a quick and easy geothermometer (e.g. GON-
ZALEZ-CASADO & GARCIA-CUEVAS 2002, LIU et. al. 2002,
JANSSEN et al. 2004). However field studies along the
Dead Sea Transform reveal that the deformation tem-
peratures derived from the appearance of twins (up to
300 °C) is not consistent with the assumed depth of
faulting (1–3 km) judged by stratigraphic thickness and
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