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Abstract The particle size, separation, surface texture, and internal structure of pyroclasts produced by explosive volcanic eruption
bear a close relation to the mechanism of volcanic eruption, the reaction degree between the magma and water, the emplacement
processes, and so on. In the light of this recognition, a profile of Nanlongwan volcano, Longgang volcanic cluster was studied in this
paper to gain an insight into the eruptive type of the volcano. Samples of pyroclasts from each layer of this profile have been collected ,
and microscopic observation of pyroclastic morphology, analysis of particle size, and scanning electron microscopic (SEM) observation
of pyroclastic surface textures have been carried out on all these samples. Microscopic observation makes clear that the pyroclasts from
phreatic, phreatomagmatic and magmatic explosive eruption have different compositions and morphology. Particle size analysis indicates
that particle size distribution feature bears a good relation to eruptive type, and different eruptive type has different fractal dimension
scope. SEM analysis may provide information on the effect of the characteristics of the volcanic eruption on the features of pyroclasts.
The results of this study show that the eruption of Nanlongwan volcano can be assigned to explosive volcanic eruption, which includes
the early phreatomagmatic eruption advancing to magmatic eruption, and the late phreatomagmatic eruption, but dominated mainly by
phreatic eruption. The reaction degree between the magma and water is different at different eruptive stages.
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Fig. 1

Profile of pyroclastic deposits near a road in the west of Nanlongwan(42°24"39"N,126°28'05"E)

(D-Weathering crust and volcanic lapillus layer; 2)-Well bedding coarse- and fine-grained ash layer; (3)-Khaki-colored volcanic lapillus layer; @-

Fine-grained ash layer; (3-Grayish black volcanic scoria layer; (©-Interbedded coarse- and fine-grained volcanic ash layer; (D-Base rock, the

bottom is unreachable
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Fig. 2 Micro- morphology of the pyroclasts from Nanlongwan volcano

a-Sample JY-11-04, plane polarized light; b-Sample JY-11-04, crossed polarized light; c-Sample JY-11-03, plane polarized light; d-Sample JY-

1105, plane polarized light; e-Sample JY-11-01, plane polarized light; f-Sample JY-11-02, plane polarized light
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Fig. 6 SEM photomicrographs of the pyroclasts from JY-11-03 sample

a-Long striped volcanic scoria with well-developed round and oval vesicles; small vesicles are developed in large vesicles; b-Blocky volcanic scoria

with well-developed tube-shaped vesicles, and there are some attachments on the surface; c-Blocky volcanic scoria with irregularly shaped

vesicles, and there are attachments on the surface; d-Pyroclast with well-developed small cracks and vesicles
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Fig. 7 SEM photomicrographs of the pyroclasts from JY-11-05 sample

a-Bread-crusted structure, mid-roundness; b-Vesicular, blocky pyroclast with round vesicles and rough surface; c¢-Cracks and smooth surface; d-

Cracks produced by dehydration, bread-crusted structure, more vesicles can be seen under the broken skin
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Fig. 8 SEM photomicrographs of the pyroclasts from JY-11-01 sample

a-Ellipsoidal pyroclast with a few vesicles; b-Nearly equant clast with a few large vesicles and rough surface; c-Nearly equant clast with

cauliflower-shaped surface; d-Distinct quenched cracks and bread-crusted structure
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Fig. 9 SEM photomicrographs of the pyroclasts from JY-11-02 sample

a-Equant and poorly vesiculated clast with uneven surface; b-Fracture and crack in the clast; c-Poorly vesiculated clast showing stepped fracture ;

d-Stepped surface with a few vesicles
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