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The scanning electron microscope was used in the emissive mode to study 
volcanic ash textures (1) from five volcanic localities (2,3) including Taal, 
Surtsey, Koko Crater, Kilbourne Hole and Zuni Salt Lake; about 540 grains 
were examined. The object of the study was to delineate the textural features 
of hydromagmatic ash, interpret the textures in light of previous studies of 
both sedimentary and volcanic rocks (5) and to determine which textures were 
most indicative of eruption mechanisms. 

Ten textural features were selected after "reconnaissance" observations, 
to describe the surfaces of ash samples: angularity, vesicles, conchoidal 
fracture, V-shaped patterns, upturned plates, grooves, cracks, adhering par- 
ticles, chemical alteration and miscellaneous features. Grain textures 
suggest that four processes of explosive fragmentation operate to produce 
hydromagmatic ash: 1) quench fracturing, 2) stress-wave fracturing, 3) 
vesicle growth and 4) physical mixing of magma and water. These processes 
are dominant in producing grain morphology. After formation, basaltic ash is 
subject to modification by two basic processes, mechanical abrasion due to 
transport and chemical alteration (in this study, palagonitization). 

Abrasion due to transport is indicated by indentation fractures mani- 
fested by conchoidal surfaces, V-shaped patterns, upturned plates, grooves, 
and grain angularity. The degree of abrasion is thought to increase with 
both transport time and particle concentration within the surge cloud. 
Chemical alteration occurs via solution, precipitation, and palagonitization. 
Palagonitization is the dominant chemical effect and tends to cover grains 
with microcrystalline material, especially in vesicles. Overall grain 
morphology is little changed by palagonitization; in addition, abrasion has a 
much more pronounced effect on surface textures than chemical alteration. 

Mechanical abrasion of ash particles moving in a cloud can be modeled 
using kinetic theory. Assuming that collisions of particles are elastic and 
noncohesive, and that effects of gravity and interparticle gas are small, 
Table 1 summarizes important physical parameters that allow a predictive mdel 
of particle transport to be developed. This model uses constraints of surge 
transport developed by Wohletz and Sheridan (4) that correlate mean grain 
diameter, cloud density, and observed volcanic surge velocities to deposi- 
tional mode (bed f om) . 
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TABLE 1. KINETIC THEORY OF PARTICULATE 
CLOUD (SURGE) MOVEMENT 

Bed Forms 

Quantity Planar Massive Sandwave 

M (kg) 

Ek (joules) 

n (poise) 

mean grain diameter (this study) 

grain volume 

solid fraction (6) 

grains per cubic meter 

average velocity 

mean free path 

number of collisions per second 

grain mass 

collision kinetic energy 

coefficient of viscosity 
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