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Colonization of a recent, volcanically formed
freshwater habitat:

an example of primary succession

Heiko L. Schoenfuss*, Matthew L. Julius* and Richard W. Blob**

A small ichthyological fauna has been sustained for at least eight years in two fissures in an extensive lava shield
on the southeastern coast of the Island of Hawai’i. This freshwater ecosystem contains bacterial mats that likely
serve as food source for Macrobrachium grandimanus, the only species of macro-invertebrate found in the cracks. Six
species of diatoms make up the primary production community of the cracks. These diatom species were found
to serve as food source for Sicyopterus stimpsoni, an endemic amphidromous Hawaiian goby and the only
vertebrate species found in this freshwater system. This unique system’s extreme species paucity can be attributed
to the remoteness of the site and the absence of a source stream up current from the fissures.

* Department of Biological Sciences, St. Cloud State University, St. Cloud, MN 56301, USA.
E-mail: hschoenfuss@stcloudstate.edu; mljulius@stcloudstate.edu

** Department of Biological Sciences, Clemson University, Clemson, SC 29634, USA. E-mail: rblob@clemson.edu

Introduction

Freshwater ecosystems on small oceanic islands
are frequently subjected to catastrophic events
(e.g., flash floods, hurricanes, volcanic eruptions)
destroying resident faunas of stream reaches, wa-
tersheds, and even entire islands. In the Hawai-
ian Islands, the ontogeny of indigenous amphi-
dromous gobioid fishes facilitates the repopulat-
ing of freshwater systems after these catastro-
phes. All five species of native Hawaiian fresh-
water fishes have life histories characterized by
an amphidromous migration involving a sea-
ward migration upon hatching and a return to
freshwater after 3-6 months (Ego, 1956; Radtke,
1988; Kinzie, 1990; McDowall, 2003). Fitzsimons
& Nishimoto (1995) have documented the utility
of the oceanic larval phase as a reserve to repop-

ulate streams such as those devastated by Hurri-
cane Iniki in 1992 on the Island of Kaua’i. Volcan-
ic activity provides another source of potential
devastation of Hawaiian freshwater ecosystems
as has been the case on the volcanically active
southeastern side of the Island of Hawai’i, where
many spring-fed freshwater streams have been
completely obliterated by lava flows in the past
century. Here we describe the occurrence of a
native Hawaiian stream fish in a newly exposed
freshwater habitat previously covered by hard-
ened lava. The simple trophic interactions among
species in this ecosystem provide insight into the
possible sequence of repopulation events into
previously devastated freshwater habitats on
Hawaiian islands.

The Island of Hawai’i (Big Island) constitutes
one of the most active volcanic sites in the world
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