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INTRODUCTION

Stalactites are one of the most spectacular features observed 
within lava tubes. Some very colorful and delicate stalactites 
form from various mineral precipitates at the end of eruptions 
and disappear after some period of time (Giudice and Leotta 
1995). However, the majority of stable, long-lasting lava sta-
lactites result from thermal and mechanical processes during 
ß ow and drainage of lava through a lava tube. Lava stalactites 
on Etna have shapes and sizes that differ signiÞ cantly from their 
Hawaiian or Icelandic counterparts. As an example, the delicate, 
worm-like structures commonly found on the roofs of lava tubes 
in Hawaii (Jaggar 1931; Kauahikaua et al. 1998) have never been 
observed on Etna. Features observed within lava tubes in Iceland 
suggest dribbling of molten lava from the roof of the tube onto a 
rigid crust while the ß ow was still moving slowly (Allred 1998; 
Allred and Allred 1998). On Etna, the features of stalactites and 
the absence of stalagmites are probably due to the occurrence 
of a more viscous lava than in other volcanoes.

On Etna, Calvari and Pinkerton (1999) recognized three 
kinds of lava stalactites, distinguishable by their morphology, 
of which excellent examples embellish the walls and roof of 
the Tre Livelli and Cassone tubes in the 1792�1793 lava ß ow 
Þ eld. Stalactites with very smooth surfaces (hereafter: �smooth 
stalactites�) form on ridges that are elongated in the ß ow direc-
tion. They are typically red in color, and are believed to form 
by re-melting due to gases accumulating below the roof (Jaggar 

1931; Kauahikaua et al. 1998; Chadwick 2003). On Etna, smooth 
stalactites are typically up to a few centimeters long and at most 
2 cm wide at the base, and are conical in shape (Fig. 1). Another 
type of stalactite is rough, gray in color, spiky (hereafter: �spiky 
stalactites�), and was previously recognized by Jaggar (1931). 
On Etna, spiky stalactites are generally less than 0.5 cm wide, a 
few centimeters long, and are considered to have formed when 
lava completely Þ lled a tube and then drained, either partially or 
completely (Calvari and Pinkerton 1999). The resulting stalac-
tites record the dripping of lava from the roof (Fig. 2). The third 
type of stalactite, which is not very common, is characterized by 
bulbous shapes (hereafter: �bulbous stalactites�). Thin sections 
reveal that they are composed of multiple layers of lava with an 
external boundary marked by a very thin rind of oxides. Cal-
vari and Pinkerton (1999) interpreted these stalactites as having 
been repeatedly coated by lava during ß owage inside the tube. 
Our results differ from previous works because we Þ nd that all 
types of stalactites share a mechanical origin. Once they cool 
and become rigid, stalactites might suffer further complicated 
physical and chemical processes (e.g., reheating, remelting, oxi-
dation, lava immersion, etc.) that modify morphology, texture, 
and chemical composition. In this paper, we present a study 
of the morphology, petrography, mineral and interstitial glass 
compositions of different stalactites collected from the master 
tube (the Tre Livelli Tube) of the 1792−1793 lava ß ow Þ eld on 
Etna, and compare these data with those measured in the lava 
ß ow hosting the tube. This approach allowed us to evaluate the 
role of different processes (mechanical, chemical) in the forma-
tion of stalactites.* E-mail: corsaro@ct.ingv.it
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ABSTRACT

Lava tubes are often coated with spectacular lava stalactites that are thought to form by a process 
of lava remelting. Here, we present results from lava stalactites collected inside a master lava tube 
that fed the 1792−1793 Etna ß ank eruption, which show features rather different from their Hawai-
ian or Icelandic counterparts. We analyzed three types of stalactites recognized at Mt. Etna on the 
basis of their morphology, and compared their features with those of the lava ß ow hosting the tube. 
Three-dimensional morphologic analyses by SEM, petrographic observations, and mineral and glass 
composition measured by SEM-EDS, allowed us to infer processes and conditions of stalactite forma-
tion. Our results indicate that in all the analyzed stalactites, the nature, abundance and composition of 
phenocrysts is similar to that of the host lava ß ow. This Þ nding suggests a common mechanical origin 
for different types of stalactites, caused by drainage of the tube and dripping of ß uid lava from the 
roof. However, the composition of interstitial glass is signiÞ cantly different from that of the glassy 
groundmass measured in historical volcanic rocks of Mt. Etna and suggests that, once stalactites so-
lidiÞ ed, they were affected by a process of partial melting. Partial melting involved between 12 and 
25% of the bulk rock, causing the wide compositional variation and enrichment in K2O measured in 
our samples. 


