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QUESTION: How do tidal and seasonal oscillations of water levels and salinity affect the biota
of groundwater dependant ecosystems (anchialine pools and fishponds)?

     There are two major classes of groundwater dependant ecosystems (GDEs) as encountered
along the West Hawaii coast; these include fishponds with their makahas (or channels) and tidal
pools that both have direct surface connections to the sea as well as fishponds lacking these
direct connections.  Fishponds were and continue to be important to the local culture for the
grow-out of fish thus have been physically modified and often stocked with selected
fish/invertebrate species.  A second group of tidally-influenced ponds on the Kona coast lack
these surface connections and are indirectly connected to the ocean via subsurface cracks and
fissures; these are anchialine pools.  In times past, anchialine pools were used as a source of
water, bait, bathing and the holding of selected fish species.  All native fish species in fishponds
or anchialine pools require access to the ocean for reproduction whereas recently introduced alien
fish are able to complete their lifecycles in anchialine and fishpond systems.  

     Based on many years of observations on coastal ponds along the Kona coast, much of the
biota found in or adjacent to these brackish-water systems have a wide tolerance to changes in
salinity. There are more than 1,000 species of wetland plants in Hawaii and the majority of these
are found in or adjacent to freshwater; many fewer plant species occur in or around low salinity
coastal ponds.  The biota of ponds with direct connections to the sea are usually widespread and
are relatively common but some of these species also occur in the more restricted anchialine
system.  Where they do occur in anchialine systems, they are largely confined to the lighted
portions of the ponds and are known as epigeal species.  Among these epigeal species are a
number of algal, mollusk, crustacean and fish species.  A suite of more unusual aquatic species
are found only in the anchialine habitat and not only utilize the lighted part of the system but
some also use the resources in the watertable beneath the pools.  These are known as hypogeal
species and among them are eight shrimp and one crab species with all but two being quite rare.

     The two common hypogeal shrimp species are the opae’ula (Halocaridina rubra) and the
predatory alpheid shrimp (Metabetaeus lohena) and they occur in ponds where salinities range
from about 2 parts per thousand (or ppt) to about 30 ppt.  (For comparative purposes freshwater
is 0 ppt and seawater is between 32-34 ppt).  The salinity in most West Hawaii anchialine pools
ranges from about 2 to 15 ppt thus provides appropriate habitat for both of these shrimp species
particularly if alien fish are absent!  In contrast the rare hypogeal crustacean species are found in
high-salinity (20-30 ppt) anchialine pools which are not commonly encountered along the West
Hawaii coast.

     This discussion will continue and focus on the impact of increasing salinities on the biota of
anchialine pools.

  

     


