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Pacific high islands are subjected to constant erosion over geologic time, which establishes 
an important source of terrigeneous sediment for surrounding mangrove environments.  Atolls 
are generally devoid of these sediments, and must depend greatly on belowground growth to 
provide positive elevation change relative to sea level rise.  We investigated sedimentation and 
elevation dynamics of mangrove forests on the Pacific high islands of Kosrae and Pohnpei, 
Federated States of Micronesia (FSM), as well as on Caribbean atolls in Belize, Central 
America.  Surface accretion rates ranged from 2.9 to 20.8 mm year-1 on Pacific high islands, 
and are high for naturally occurring mangroves.  While mangrove forests on Micronesian high 
islands appear to have a strong capacity to offset elevation losses by way of sedimentation, 
elevation change over 6 ½ years ranged from only -3.2 to 4.1 mm year-1, indicating that 
subsidence was also fairly high. Mangroves on Caribbean atolls had less vertical accretion by 
way of sedimentation, ranging from 0.7 to 2.0 mm year-1 from unfertilized, control plots. Yet, 
while belowground root growth increment on both Micronesian high islands and Caribbean 
atolls were similar, the relative influence of root growth may prove much more important on 
atolls where subsidence and mineral sedimentation are less.  We will discuss trajectories of 
change in these two environments relative to location within zones and disturbance regime, 
and describe a few studies developed to investigate specific processes controlling elevation 
dynamics in these mangrove ecosystems. 

About the speaker
Dr. Ken W. Krauss is a Research Physiological Ecologist for the U.S. Geological Survey.  
Ken’s current research focuses on the effects of different climate change phenomena on 
mangroves and tidal freshwater forested wetlands in the southeastern United States.  Ken 
focuses on whole-tree physiological stress with flooding and saltwater intrusion, and the 
consequences of that stress on stand-level water budgeting.  Ken also focuses on the 
vulnerability of coastal swamp forests to sea-level rise, and on how science can inform 
management of wetlands within the coastal zone.  Research ranges from the influence of 
crabs in structuring coastal forested wetland ecosystems to discerning the relative balance of 
greenhouse gas emissions from tidal freshwater swamps.

Ken’s talk today will focus on differential vulnerability of mangroves to sea-level rise and 
disturbance, contrast two different types of mangrove ecosystems (i.e., high island versus 
atoll), and describe studies that attempt to understand the local effects of root and plantation 
density in affecting sedimentation and elevation change.          
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