VOLCANISM IN HAWAII
Chapter 15

AN EARLY 19TH CENTURY RETICULITE PUMICE FROM KILAUEA
VOLCANO

By Robert P. Sharp!, Daniel Dzurisin, and Michael C. Malin2

ABSTRACT

Remnants of a fragmented reticulite pumice deposit,
referred to as the golden pumice, along the southwest rim of
Kilauea caldera are the product of episodes of lava fountaining
of undocumented date within the caldera. At its best locality, the
2.8-m deposit consists of a basal fine-grained, well-bedded unit,
20 cm thick; an intermediate massive homogeneous unit, 1 m
thick, consisting of coarse, jagged, firmly packed fragments;
and an upper fine-grained unit, 1.6 m thick, of well-sorted and
well-bedded pumice. The intermediate unit may be a product of
massive direct fallout from lava fountains, and the finer grained
upper and lower units may be pumice wind-drifted from a plume
plus pumiceous debris reworked by wind. The pumice locally
rests with angular unconformity on beds of 1790 pyroclastic
debris and is overlain by a thin layer of 1924 lithic tephra.
Layers of reworked pumiceous debris and 1790 lithic debris
within the golden pumice suggest that its emplacement was
episodic and may have occurred over a year or two. The
stratigraphic succession and recorded observations of volcanic
activity since 1823 indicate that the pumice formed between
1790 and 1823. The amount of erosion and deposition occurring
between emplacement of the 1790 deposits and the pumice
favors a date in the later part of this interval, possibly around
1820. We speculate that the golden pumice represents early
phases in development of the lava conduit for the current fire-pit
crater, Halemaumau, the most active center within Kilauea
caldera during the 19th and 20th centuries.

INTRODUCTION

Surficial deposits of fragmented reticulite pumice at the south-
west edge of Kilauea Crater were thought by Jaggar (1925, p. 3, 8)
to be part of an underlying deposit of pyroclastic debris erupted in
1790, and they were included, by inference at least, within the
Keanakakoi Formation by Wentworth (1938, p. 93). Christiansen
interprets this pumice as a product of high lava fountains following
an earlier episode of phreatomagmatic activity about 1790 (Chris-
tiansen, 1979; Decker and Christiansen, 1984, p. 125); Mac-
donald and Abbott (1970, p. 315) seemingly agree. The deposit is
clearly not related to pumice at the base of the Keanakakoi
Formation of Wentworth (1938, p. 95-96, 101) or to pumiceous
products of post-1924 events (Wentworth, 1938, p. 149; Mac-
donald, 1955, p. 57; Macdonald and Abbott, 1970, p. 92-93;
Richter and others, 1970, p. E5—E36). In order to distinguish this
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particular reticulite pumice from such older and younger deposits of
similar nature, it is here informally called the golden pumice. Its
stratigraphic position, between materials erupted in 1790 and 1924,
was recognized by Macdonald (1949, p. 70, 72) and Macdonald
and Abbott (1970, p. 315), who did not, however, discuss its origin
or precise age. In this paper we present evidence that it represents a
distinct event, separate from 1790 activity but early within the
1790-1924 interval, an interpretation seemingly favored, but with-
out supporting arguments, by Finch (1947), Powers (1948, plate
3D), and Stearns (1966b, p. 40).
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LOCATION AND DISTRIBUTION

Accumulations of the golden pumice are best preserved along
the southwest margin of Kilauea caldera (fig. 15.1). The nearly
circular, 1-km-wide pit crater of Halemaumau, last active in 1982,
indents the caldera floor within 1 km of the best pumice exposures.
The thickest accumulations of the golden pumice are trapped within
open cracks and stream-cut gullies dissecting the southwest caldera
wall and the immediately adjacent outer slope of the volcano,
northwest and southeast of Crater Rim Road where it descends to
the caldera floor (fig. 15.1). For convenience, the channels are
termed caldera-wall gullies, although the larger ones extend head-
ward tens of meters outside the caldera rim. The first 13 larger
gullies south-southeast (fig. 15.2) of the descending reach of Crater
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FiGURE 15.1.—Major features of Kilauea Crater and location of best section of the

golden pumice.

Rim Road expose particularly informative sections. For identifica-
tion, these gullies are sequentially numbered south from Crater Rim
Road as 1-S, 2-S, and so on.

Remnants of the golden pumice also lie in protected places
within the Kau Desert from the caldera rim southwestward more
than 3 km, to and beyond Cone Peak (fig. 15.1). Their greater
abundance in the northwestern part of the Kau Desert presumably
reflects the direction of the dominant trade-wind flow (S. 60°-70°
W.) somewhat oblique to the S. 45° W. axial trend of the desert
tract.

MICROSTRATIGRAPHIC UNITS AND RELATIONS
(SEE FIG. 15.3)

THE 1790 PART OF THE KEANAKAKOI FORMATION OF
WENTWORTH (1938)

Stratigraphy of the Keanakakoi Formation of Wentworth
(1938, p. 92-104; see also, Powers, 1948) has been most
thoroughly and recently investigated by Christiansen (1979; Decker
and Christiansen, 1984, p. 124-127) in a study not yet fully
published. During investigation of stripping of Keanakakoi debris in
Kau Desert, Malin and others (1983, p. 1149—1150) divided the
1790 part of the formation into three units: upper lithic, intermediate
predominantly vitric, and lower mixed lithic and vitric; this subdivi-
sion is employed here.

Sherzer (1923, p. 460-461), Finch (1947, p. 2), and Powers
(1948, p. 288) felt that only the upper lithic unit, or part of it, was
emplaced by the 1790 phreatomagmatic eruptions of Kilauea, but
Christiansen (1979) attributes the bulk of the Keanakakoi Formation
of Wentworth (1938) to an evolutionary cycle of such activity that
began around 1790. Malin and others (1983, p. 1151, 1155) favor
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Christiansens interpretation, but they suggest, largely because of
evidence of penecontemporaneous redistribution of tephra, that the
successive eruptions occurred over a period of several years, includ-
ing 1790. Easton (chapter 11) has reduced the rank of the
Keanakakoi and included it in his Puna Basalt. Eastons Kea-
nakakoi Ash Member consists mostly of deposits of the 1790
eruption, but slightly older reticulite pumice occurs at the base and
the golden pumice at the top. In this paper we will use the modifier
1790 to designate that part of the Keanakakoi thought to have been
formed by these explosive eruptions, without meaning to imply that
all the material was necessarily emplaced within the single year
1790.

THE RETICULITE (GOLDEN) PUMICE

The thickest, most complete section of golden pumice observed
(hg. 15.4) lies within the head of a gully extending outward from the
caldera rim along a crack bearing S. 55° W. in the southwest rift
zone (fig. 15.1). This exposure is about 30 m from the caldera
brink, roughly 50 m northeast of Crater Rim Road, 78 m N. 15°
E. from the SW Rift sign at the parking turnout, and 205 m S. 37°
E. of BM 3742 (Kilauea Crater quadrangle) Within the 2.8-m
section exposed here, upper, intermediate, and basal units are
distinguished (fig. 15.3).

The basal 20 cm are well layered and consist of abraded-
looking pumice fragments, mostly about 1 cm in size, in a sparse
sand-size matrix of angular vitric fragments. This basal unit includes
much Pele’s hair and a few scattered lithic clasts as large as 6 mm,
and near the top it contains a coarse sandy layer rich in lithic grains.

The massive, homogeneous intermediate unit, 1 m thick,
consists of closely packed jagged pumice fragments, mostly 2—5 e¢m
in diameter but ranging from 1 cm to 10 cm. It is nearly devoid of
matrix, except for irregular vitric fragments broken from compacted
pumice clasts. Tight packing has made the jagged pumice fragments
interlock, giving the unit a cohesion that is expressed in a near-
vertical outcrop face and in the toughness of detached pieces. No
lithic fragments have been found within primary deposits of this
coarse pumice, either here or in many other exposures.

The upper unit consists of 1.6 m of thinly and evenly bedded
pumice, the fragments being mostly of 1-cm size. These clasts,
although still angular, are consistently smaller, more regularly
shaped, less jagged, and far more uniform in size than clasts of the
intermediate unit. However, 53 cm above the base of the upper unit
is a 5-cm layer of coarser fragments with intermediate-unit charac-
teristics. Beds in the upper unit are mostly 3—4 cm thick, though
ranging from | am to 7 cm, and generally have a sparse matrix of
sand-size vitric fragments. They do not display the inverse grading
that typically results from flow emplacement (Sparks, 1976). Dis-
tributed throughout the upper unit are 1-cm-thick continuous beds
principally composed of dense glass fragments; these layers empha-
size the well-bedded aspect of this unit. Much Pele’s hair is also
present, especially in the lower part of the unit, and a few sparsely
scattered lithic fragments, several millimeters in diameter, have been
found. In the best section, a 4-cm sandy layer 10 cm from the top
contains numerous lithic and crystal grains, some well worn. More





























