
One of the most important causes of the loss of native biota is 
frequently attributed to invasions by non-native species.  One 
such invasion is that of the devastating exotic forest pest recently 
established in Kentucky known as the hemlock woolly adelgid (HWA: 
Adelges tsugae, Hemiptera: 
Adelgidae).  HWA is 
a xylem feeding insect 
native to Asia that feeds on 
all ages, sizes, and species 
of hemlock (Tsuga spp).  
While certain hemlock 
species exhibit some 
measure of resistance, 
HWA infestations usually 
lead to mortal ity  of 
eastern hemlock (Tsuga 
canadensis).  Furthermore, 
native predators appear 
unable to regulate HWA 
populations in eastern 
North America.  HWA 
has the capacity to functionally 
eliminate eastern hemlock 
from the landscape.

Lynne Rieske-Kinney, professor of forest entomology, University of 
Kentucky, knows all too well the potentially devastating effects of 
exotic species.  They can result in the loss of native species, destroy 
native habitats, degrade soils, decrease groundwater levels, and even 
increase the risk of wildfires.  Her work is lending a hand towards 
understanding the affects of HWA and finding ways to stop these 
affects. 

The hemlock woolly adelgid is a Top 20 destructive bug.  Recently, 
it appeared on the UK Invasive Species Working Group’s list of the 
“Top 14 Invasive Species in Kentucky”.  Rieske-Kinney is on the 
steering committee of the group, which began in 2006, the same year 
the adelgid was first spotted in Kentucky in Harlan County. 

Eastern hemlock is considered a foundation species that dictates 
microclimatic conditions and strongly influences ecological 
processes and interactions.  It is also an irreplaceable component of 
riparian zones, particularly within headwater streams.

The loss of eastern hemlock may create a cascade of changes from 
stand to ecosystem level, including increased nutrient exports, 
altered transpiration rates, changes in stream macroinvertebrate 
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diversity, loss of microclimates, and community shifts to deciduous 
species. 
 
Benthic macroinvertebrate community composition is correlated 

with surrounding forest 
composition and many 
species are sensitive to 
slight changes in stream 
characteristics.  Thus the 
loss of eastern hemlock 
from r iparian zones 
has the potentia l  to 
significantly alter benthic 
community abundance 
and functional feeding 
g u i l d  c o mp o s i t i o n .  
T h i s  c a n  h a v e  f a r 
reaching ecosystem-
le ve l  cons e quences , 
s i n c e  b e n t h i c 
macroinvertebrates form 

a vital part of the aquatic food 
chain as both immatures and 
adults.

Goal
The overall goal of a recent study conducted by Rieske-Kinney 
and Joshua Adkins, Department of Entomology, University of 

Kentucky, was to characterize 
the composition and structure 
of benthic macroinvertebrate 
communities associated with 
eastern hemlock dominated 
he adwater  s t re ams  and 
comparing that data with 
d e c i d u o u s  d o m i n a t e d 
headwater streams.  They 
also documented chemical 
and physica l  proper t ies 
within these streams in 
order to correlate stream 
characteristics with the benthic 
macroinvertebrate community 

in order to evaluate the extent 
to which HWA-induced eastern 
hemlock mortality impacts 
stream health.
(continued)
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The native range of hemlock (green), the range of hemlock woolly adelgid infestation 
(brown), and newly infested counties 2009 (yellow).  Source downloaded from www.

na.fs.fed.us.   

Adelgid infestations are easily 
recognized by the cotton like 

appearance on the base of hemlock 
needles.  Source downloaded from 

www.invasive.org.   



Research sites are located in eastern Kentucky at Kentucky Ridge 
State Forest, Natural Bridge State Nature Preserve/Red River Gorge, 
and Robinson Forest.  At each site, three hemlock dominated 
headwater streams have been paired with three deciduous dominated 
streams with similar physical characteristics for a total of eighteen 
study streams.

A 30-meter segment was established in each study stream approximately 
150-m above the confluence.  Benthic macroinvertebrates are 
categorized in order to determine any differences between hemlock 
and non-hemlock headwater streams.

Stream chemistry is evaluated by collecting two 500 mL water 
samples concurrent with benthic macroinvertebrate sampling.  These 
samples are taken approximately 2-m downstream from each 30-m 
reach, placed on ice and returned to the laboratory to determine 
nitrate, ammonia, phosphorus, sulfate, and hardness.

Total carbon, total organic carbon, chlorophyll, flow, and width/
depth measurements are also being recorded.

In addition, dissolved oxygen, pH, temperature and specific 
conductance are being measured directly using a YSI handheld 
multiparameter instrument.  Either the YSI 556 (www.ysi.com/556) 
or Professional Plus (www.ysi.com/proplus) instrument will measure 
these parameters at one time and log data.  The Pro Plus will also 
measure ammonia, nitrate, or chloride in-situ. 

Hemlocks have an important role in the forest community because 
they regulate stream temperature and chemistry while also controlling 
sedimentation.  Their acidic needles alter the soil around the trees 
and affect the pH of nearby streams.  Invertebrates, including flies, 
leeches, worms, and crayfish living in the water may be feeding on 
the needles as well.  “In Eastern Kentucky these hemlocks are often 
the only evergreen present, so they also provide cover and habitat 
for a number of different songbird species,” Rieske-Kinney says.

Results
Preliminary results indicate significant differences between eastern 
hemlock-dominated and deciduous-dominated streams in water 
chemistry characteristics as well as benthic macroinvertebrate 
function feeding groups.  On average, concentrations of sulfate, 
total carbon, total organic carbon, as well as conductivity are 
lower in streams draining eastern hemlock.  Further, benthic 
macroinvertebrate shredders and collectors are more abundant in 
eastern hemlock dominated streams.  

These results suggest that loss of eastern hemlock from headwater 
riparian zones due to hemlock woolly adelgid-induced mortality will 
likely lead to functional changes in headwater stream communities.  
Rieske-Kinney and her team hope to limit this impact through their 
research which is still ongoing.

For additional information including specifications on YSI instruments,  please 
visit: www.ysi.com or 
contact YSI
Tel.+1 937 767 7241
US 800 897 4151
environmental@ysi.com 
 

For additional information on woolly adelgid research in Kentucky,  please 
contact: 
Lynne Rieske-Kinney
lrieske@uky.edu
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Swaths of grey in this photo demonstrate patches of dead 
hemlocks from the woolly adelgid.  Source downloaded from 

www.nps.gov. 
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