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Building partnerships for Hawaii’s wetlands 

Wetlands are places of incredible biological productivity, 
species diversity and habitat transition. Hawaii’s hydrological 
conditions – heavy rainfall, porous volcanic soil, and steep 
terrain – have created unique wetlands that are very different 
from those found in any other continental land masses.  

These wetlands include coastal lagoons, mountainous bogs and 
anchialine ponds. Anchialine ponds are land-locked, brackish 
pools in porous lava, connected underground to both fresh and 
salt water. Hawaii is one of the few places world-wide where 
they are found.  

At one time Hawaii 
contained an estimated 
59,000 acres of wetlands. 
At present Hawaii has lost 
over 12 percent of its total 
wetland acreage and over 
30 percent of its natural 
lowland wetlands. 
Although the remaining 

wetlands cover less than three percent of Hawaii’s surface area, 
they are extremely important because they support a suite of 
plant and animal species found only in the Hawaiian Islands.  

Hawaii’s wetlands are inhabited by five endangered endemic 
waterbird species, including the Hawaiian duck, Hawaiian stilt, 
Hawaiian moorhen, Hawaiian goose and the Hawaiian coot. A 
major contributing factor to declining populations of these 
species is the loss of wetland habitats.  
(Continued on page 2) 
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EPA-Funded Project Samples Coastal Lowland Wetlands in Hawaii 

Greg Bruland, Christina Ryder, Adonia Henry, Rich MacKenzie, and Meris Bantilan-Smith 

While endangered waterbirds and waterbird habitat in Hawaii have been well-studied, less 
work has been done on water quality, soil properties and processes, and fish community 
dynamics in coastal lowland wetlands.  In response to the need for greater quantitative data 
and assessment of these issues, a cross-disciplinary and multi-institutional team submitted a 
proposal to EPA Region 9 in March 2006.  The project was accepted for funding and began 
in September 2006.   

The goal of the 3-year project is to conduct a comprehensive ecological assessment of 
coastal lowland wetlands in Hawaii and specifically to assess the water quality and habitat 
functions of semi-natural, restored, and created wetlands across the state.  The project team 
consists of individuals working for the federal government (U.S. Fish & Wildlife Service, 
U.S.D.A. Forest Service, and Army Corps of Engineers), the state of Hawaii (University of 
Hawaii Manoa), and non-governmental organizations (Pacific Coast Joint Venture and 
Ducks Unlimited, Inc.). 

Testing reveals variable water quality 

The first phase of the project involved sampling 40 coastal lowland wetland sites across the 
five major islands in March and April 2007.  Both freshwater and estuarine coastal wetlands 
were sampled and included sites managed by the federal government, the state of Hawaii, 
and private landowners.  We sampled water quality with a YSI probe (temperature, dissolved 
oxygen, pH, conductivity, and salinity) and collected grab samples for analysis of nitrogen 
and phosphorus concentrations at the Marine Science Analytical Laboratory at University of 
Hawaii Hilo.  This water quality data indicated tremendous variability in physical and 
chemical parameters and we will continue to assess this variability with quarterly samplings at 
a subset of 20 sites over the next two years. 

Non-native and invasive species impact wetlands  

Fish community composition was sampled with modified lift nets.  Initial results of the fish 
community sampling indicate that on average, greater than 80% of the fish biomass was 
comprised of invasive species across each of the five islands.  For some islands, no native 
fish species were observed in any of the coastal lowland wetlands sampled.  The two 
dominant invasive fish species occurring across all sites were Gambusia affinis and Poecilia spp. 

A total of 102 plant species were identified at the 40 coastal lowland wetland sites.  Of those 
species, only 18 were native, indicating that most coastal lowland wetland sites in Hawaii are 
highly impacted by invasive vegetation.  The three most common species observed across 
the 240 sample quadrats were Urochloa mutica (California grass), Batis maritima (pickleweed), 
and Paspalum vaginatum (seashore paspalum), which occurred in 23%, 22%, and 17% of the 
sample quadrats respectively.  These three species are exotic and highly-invasive.  The 
number of species observed within a given site ranged from 1 to 17.  The Klipper Pond site, 
located at Marine Corps Base Hawaii on the island of Oahu, had the greatest number of 
native species present with a total of six.  Interestingly, this is a created wetland site that was 
recently planted with native species. 



5 

 
 

Soil properties have implications for wetland health 

We are still in the process of analyzing the soils data, but preliminary results indicate that 
restored and created wetlands had significant higher bulk densities, pH values, and 
extractable phosphorus concentrations, and significantly lower organic matter concentrations 
than natural wetlands. Higher bulk densities in restored and created wetlands may be due to 
compaction caused by prior land-uses or by the use of heavy machinery during wetland 
restoration and creation. Higher pH may be due to liming, and higher extractable 
phosphorus may be a result of fertilization. Lower organic matter may be a result of 
enhanced decomposition during prior land-uses or excavation into low organic matter 
subsurface horizons or the use of low organic matter fill material that occurs in wetland 
creation.  These differences in soil properties have important implications for root 
penetration, soil fertility, and subsequent plant growth and survival as well as cycling and 
retention of nutrients at restored and created wetland sites. 

Volunteers needed for next steps 

We are excited to continue to analyze the data generated from the first phase of the project 
and continue sampling a subset of 20 sites for water quality and fish community composition 
in the second phase of the project. We are grateful for the cooperation of all the managers 
and landowners that allowed us to sample these 40 sites, for without their support, this 
project would not have been possible. Finally, we are always looking for volunteers to assist 
with the field sampling on Kauai, Oahu, Molokai, Maui, and Hawaii.  If you would like to 
assist in these efforts please contact Dr. Greg Bruland, bruland@hawaii.edu, 808.956.8901.   




