Hemlock Woolly Adelgid Threatens Eastern
Hemlock in Shenandoah National Park



By J. Keith Watson, Entomologist

In the winter of 1988-1989, Shenandoah National
Park (SNP) personnel observed many dead Eastem
hemlock, Tsuga canadensis (L.) Carriere, in Thomton
and Frazier Hollows of the North District. Later inves-
figations conducted in the winter of 1990 detected
many defoliated hemlocks while many others had par-
tial foliage loss and exhibited chiorosis. Several
dozens of trees in both holiows were affected to vary-
ing degrees and many trees estimated to be approxi-
mately 200 years old were dead. Close examination of
the foliage revealed the presence of woolly masses at
the base of the needles and twigs (Fig. 1). Each wool-
ly mass enclosed a smail sofi-bodied rounded aphid-
like insect suspected to be, and later identified as. the
hemleck woolly adelgid, Adelges (sugae
{Annand)(hereafter referred fo as HWA).

Entomoiogists believe this species was introduced
from eastern Asia where they have found endemic,
innocuous populations of this adelgid infesting Asian
hemlock species in Formosa and Japan (Takahashi
1937. McClure 1987). This insect was first reported
by PN. Annand (1928) ic infest T. heterophylla Sar-
gent in the Pacific Northwest of the United States.
The first detection in the East was recarded from
Richmond, VA in 1953 (Anhold 1990). but the exact
time of the adelgids introduction into the United
States remains unknown. From these suspected
entry paints in the United States, the range of the in-
sect has gradually spread and in many pans of its






In SNP. the hemlock mortality associated with HWA
was apparently initiated by drought induced siresses
during 1986 -1988. The combined stresses of drought
and HWA infestation attracted the hemlock borer, a
cambium feeding beetle. which girdied and ultimately
killed many of the hemlocks. Evidence of secondary
heetle invasion was indicated by the presence of
emergence holes and the outer bark being flaked from
the tree by woodpeckers probing for borer larvae. re-
vealing the deep rust color of the inner bark. Hemiock
mortality caused by the secondary invasion of the
hemlock borer has been a well documented phenom-
ena (MacAloney 1967). However, several dead hem-
locks in SNP did not show evidence of attack by the
hemlock borer. suggesting death occurred from
drought and adelgid infestation. and possibly Armillar-
ia root rot. Additional stresses from gypsy moth defoli-
ation and acid depesition may have contributed to the
hemlock decline.

The patential impact of hemlock decline and mortal-
ity on park resources has resource specialists con-
cemed. Obviously, natural resource components and
biotic associations in hemlock ecosystems will be
greatly affected. The adelgid has been observed in two
high resource value areas in the SNP. One of these is
the Limberlost, a 100 acre natural area that contains
many virgin Eastemn hemlocks saved from the logging
industry by George Freeman Poilock. Some trees in
this stand are estimated to be near 400 years old. The
other unigue area where hemlock decline is evident is
Camp Hoover, a former retreat for government officials,
and avaluable cultural and natural area. President Her-
bert Hoover established this fishing camp on the Rapi-
dan River and later donated the property to the SNP.

Effects of Control Agents

Though a significant threat to the Eastern hemlock
forest exists, it is doubtful that HWA managementin a
forested ecosystem would be successiul although it
could be possible inisolated “urbanized” settings in de-
veloped zones. Selected individual trees must be sat-
urated with suppression agents from ground based
equipment to ensure a high percentage of adelgids are
contacted by the treatment. This quickly becomes very
expensive, labor intensive, and time consuming.

“Safe” control agents could be used with this
method, but they are economically unfeasible and en-
vironmentally untested to be effective in long term
adeigid management. Injection of pesticides into the
cambium where franslocation of the pesticide would
reach the adelgids is another possibility. Other tradi-
tional chemicals proven effective for adelgid control
exhibit wide spectrum toxicity to other "non-target” or-
ganisms and are unacceptable for use in naticnal park
ecosystems, Natural parasitoid and predator com-
plexes are poorly known and their potential as control
agents is uncertain.

Programs to monitor populations of the adelgid in
SNP and elsewhere should be developed to obtain in-
formation on the impacts of this potentially damaging
insect. Monioring is extremely important because
populations of this insect can build rapidiy on hemiock
due to 1) parthencgenesis - the female's ability to pro-
duce offspring without the existence of the male, 2) the
adaptation of two successful reproducing generations
per year, 3) few signficant natural enemies. and 4}
other prevalent stresses in the SNP eccsystem.

Monitoring Plans
Monitoring the HWA can be incorporated into the
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Figure 3. Crown Health of Eastern Hemiock in Frazier Hollow. SNP.

current inventory and Monitoring System established
at SNP with only minor modifications to the existing
hemlock component protocols. At present, existing
plots have been surveyed and B0 percent have HWA
infestations. These plots will be monitored for adelgid
impacts as well as the standard measurements de-
tailed in the Long-Term Ecological Monitoring System
LTEMS manual (Smith and Torbert 1990). Additional-
ly. plots wilt be established, inventoried, and monitored
in uninfested hemlock stands. Data collection will allow
resource specialists 1o detect initial invasion and mon-
itor the spread and effects of the HWA in hemlock
stands throughout SNP.

Other Affected Areas

Any NPS units in the eastem United States with a
hemlock forest component could potentially be affect-
ed by infestations of the HWA. Large stands exist in
both the Great Smoky Mountains NP (GRSM),
Shenandoah NP, Catoctin Mountain Park (CMP). and
Delaware Water Gap National Recreation Area
(DEWA). No infestations have been detected in the
GRSM (Langdon, personal communication) but many
virgin hemlock stands remain that provide both high
value aesthetic and ecological resources. Hemlocks
forests in DEWA provide one of the area’s most valu-
able visitor use resources and recently have become
infested. The infestation is rapidly increasing, causing
widespread defoliation that represents a tremendous
potential for significant hemlock mortality in the future
{Millington, personal communication). Blue Ridge
Parkway personnel have reported the HWA at various
locations from the northem sections south to Milegost
150 {Teague, persenal communication).

Other infestations have been reported in the Na-
tional Capitol Region where some pesticide treatment
has occurred. No other infestations have been report-
ed. but surveys should be conducted to determing the
presence of this non-native species in our federal

lands. particularly the National Park System, where a
major goal is the preservation of natural ecosystems
and processes. If infestations are suspected, samples
should be collected and sent to local universities or
specialists to confirm identifications. Infestations
should be reported to the Regional USDA Forest Ser-
vice Pest Management Office.

The adelgid has been in SNP for many years, and
extensive merality can be expected, especially when
associated with other stress factors. The outlook for
the hemlock stands in the park remains unclear due to
the uncerainty that surrounds the adelgids true po-
fential as a contributor to hemlock mortality. What is
certain is that the HWA wil remain n Shenandoah as
long as the hemlocks remain. When the hemiocks be-
come sparse, the complex community of organisms
associated with this forest system also change. Ex-
tensive efforts should be initiated o develop better
management strategies and an understanding of HWA
and its role in forest dynamics. It is imperative that ef-
forts be conducted to inventory and monitor our hem-
lock forests so better assessments can be made to-
ward determining the potential this species has on an
extremely valuable natural resource community.

References

Anhold. J. 1990. Hernlock Woolly Adelgid Distribution Progress Re-
port. From presentation at the 23rd Annual Nontheastern Forest
insect Work Conference. Century House. Albany New York,
March 8-9, 1990

Annand. PN. 1928. A contribution toward a monograph of ihe Adei-
pnae (Phylioxendae: of Noith Amenca. Stanford Univers:-
ty. Palo Alto. Calif,

Langdon, Kesth 1992 Personal commurication Natural Resource
Specialist. Great Smoky Mountaing National Park (GRSM).

MacAloney. H.J 1967 Tne Hemlock Borer USDA Forest Service
Fores! Pest Leaflet 109. 4 pp.

MeClure, M.S. 1987, Brology and controt of hemlock weolly adelgid
Bulietin of the Connecticut Agr.cuittira, Expenment Station 851

McClure, M5 1889. Evidence of a polymorphic e cycle in the

Continued on page 11



hemiock woolly adeiprd. Adelges tsugae rHomoplera: Adeigidae).
Ann Enternol. Soc. Am. 82:50-54.

McClure. M.S. 1990. Role of wind. buds. deer. and humans in the
dispersai of Hemiock Woolly Adelgid (Homoptera: Adelgidae).
Environmental Entomol. 13:36-43.

McClure. M.S. 1991, Density-dependent feedback and population
cycles in Adeiges tsugae (Homaoptera: Adelgidae) on Tsuga
canadensis. Environmental Entomol. 20:256-264

Millington. Wayne. 1892 Personal communication. Natural Ae-
source Speciaiis!, Delaware Water Gap National Recrealion
Area.

Puntch, G.S. and J A Petty. 1371. Effect of batsam woolly aphid,
Adelges piceas (Ratz .}, mfestaton cn the xylem of Ablies grandis
(Doug) (Lindl) J Exp. Bor 22:946-352.

Srmith, David Wm.. and John L. Torbert. 1990, Forest component
user mamuai In Shenandoah Natonal Park Long-Term Ecologi-
cal Monttoring System User Manuals. USDI National Park Service
Technical Report NPS/NRSHENNRTR-90.02.

Takahashi, R. 1937, Phylioxendae of Formosa (Hempitera) Trans.
Natur. Hist. Soc. Formosa 27:11-14.

Teague. Bambu. 1932, Personat communication. Natural Resource
Specialist, Blue Ridge Parkway (BAP).



