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1 Introduction

Therelease of leaf-mining fliesin the genus Hydrellia was begun in Texasin
August 1991 with the introduction of H. balciunas at Sheldon Reservoir
(Grodowitz et al. 1997; Grodowitz and Snoddy 1992). Hydrellia balciunasi was
initially chosen for release in Texas because of potential competition with
H. pakistanae at Florida release sites and a closer match with the climatein
Texasto that of itshome rangein Australia. After repeated attempts to establish
H. balciunasi in Texas, with only limited success, it was also decided to release
H. pakistanae. Thefirst release of H. pakistanae occurred at Choke Canyon
Reservoir in 1993 followed by releases in Coleto Creek Reservoir and Sheldon
Reservoir (Grodowitz et a. 1997). Sincetheinitial releases, over 300,000 indi-
viduals of both species of Hydrellia have been introduced at five locations, and
populations of Hydrellia have now been discovered at sitesin Texas where no
known releases have occurred (Figure 1)."

! Unpublished data, Dr. Michael J. Grodowitz, U.S. Army Engineer Research and Development
Center, Vicksburg, MS.
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Figure 1. Map of Texas showing location of Hydrellia spp. release sites and
additional sites where populations of Hydrellia spp. have been
identified but no known releases occurred
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2 Site Information

Thefollowing is ashort history and current status of Hydrellia spp. release
sitesin Texas as of December 1998. Information is also included on some
additional sites where Hydrellia spp. have been discovered but no formal
introductions were made.

Sheldon Reservoir

The Sheldon Reservoir release siteis a small 3- to 4-acre' pond adjacent to
the main body of Sheldon Reservoir. It has been aimost completely covered with
hydrilla since the late 1980s with minimal quantities of coontail, Eurasian
watermilfoil, and American lotus located around the periphery of the hydrilla
infestation. No significant changes in this plant composition have been observed
since 1989 (Figures 2, 3, and 4).

Hydrellia balciunas individuals were first released into Sheldon Reservoir
beginning in August 1991 with over 70,000 immatures released (Grodowitz et al.
1997; Grodowitz and Snoddy 1992). Establishment was confirmed in October
1992 when low numbers of H. balciunasi were collected 4 months after discon-
tinuing releases. A low but persistent number of individuals were observed over
the next severa years, but the population level never exceeded 1,000 immatures
per kilogram wet plant weight and 15 percent of the leaves damaged. By the end
of the 1995 growing season, only 100 immatures per kilogram and <1 percent of
damaged leaves were observed. Because of declining insect numbers, failure of
H. balciunas to establish at other Texas and Floridalocations, and no observable
impact to the hydrillainfestation at this and other sites, it was decided to release
H. pakistanae into the Sheldon Reservoir pond.

One release of close to 50,000 H. pakistanae immatures was introduced at
Sheldon Reservoir pond in 1995. Sampling during 1996 and 1997 confirmed that
both leaf-mining fly species were established at low but persistent numbers. The
H. pakistanae population was dightly larger by 1997. There was still no observ-
able impact to the hydrilla populations; i.e., the hydrilla infestation was essen-
tially similar to what was observed in previous years.

! To convert acres to hectares, multiply by 2.47.
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Figure 2. Sheldon Reservoir pond during October 1992 (Note dense stand of hydrilla
throughout entire site. While not evident in photograph, there were limited
guantities of coontail, Eurasian watermilfoil, and American lotus around
periphery of infestation)

When the site was examined in September 1998, significant changesin the
extent of the hydrilla population were observed (Figures 5, 6, and 7). Hydrilla
did not cover amgjority of the site, but instead was found scattered with coontail,
Eurasian watermilfoil, and to some extent American lotus. A contiguous hydrilla
monoculture was found in only one localized area.

During sampling of the site in September 1998, limited hand collection of
adult flies yielded two H. balciunasi; the remaining 10 were native Hydrellia spp.
No H. pakistanae adults were collected. Limited larval damage was noted in the
field, and no damaged leaves or immatures were found in quantitative sampling.
Berlese funnel extraction of the larvae revealed only 1.6 immatures per kilogram
wet plant material. Since immatures cannot be reliably identified, it is uncertain
if the collected immatures were the introduced species or one of two native

Hydrellia species known to feed on hydrillain limited numbers at field locations
in Texas.
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Figure 3. Sheldon Reservoir pond in September 1994 (Note dense hydrilla infestation
with moderate levels of American lotus)

Reasons for the change in the hydrillainfestation at Sheldon Reservoir are
unknown. Water levels dropped during a prolonged drought during 1996/1997,
but this should not have caused the drastic decline in the hydrilla population,
which actualy fairs better in shallower water (Smart and Doyle 1995). Texas
Parks and Wildlife Department personnel have suggested that a possible reason
for the declines" is feeding on the hydrilla by large numbers of coots during the
winter of 1997/1998. However, such feeding would not be expected to reduce
hydrillato such low levels, especially over extended growing periods since coot
impact is usualy confined to the winter months. Since increasesin Hydrellia
numbers could not be documented at this site, insect herbivory cannot be cited as
aplausible reason for the declines. However, little, if any, information is avail-
able on the impact of low levels of sustained insect herbivory on hydrilla, which
could possibly alter the competitive ability of the plants.

! Personal Communication, 1998, Mr. R. Comstock, Sheldon Reservoir, Texas.
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Figure 4. Close-up of hydrilla infestation on Sheldon Reservoir pond in September 1994
(Note dense hydrilla infestation with minimal presence of other submersed
species)

Huntsville State Park - Lake Raven

Lake Raven islocated within the boundaries of Huntsville State Park
approximately 100 km north of Houston, TX. Hydrilla has been a problem at this
lake since 1992. It is mainly confined to the shallow areas of the lake with more
extensive infestations toward the end of severa shallow coves (Figure 8).
Hydrilla has been persistent in these areas and forms a dense canopy at the water
surface during the summer months.

Hydrellia balciunasi individuals were first released into Lake Raven beginn-
ing October 1992, and introductions continued through 1994/1995 (Grodowitz
et a. 1997; Grodowitz and Snoddy 1992). In 15 separate introductions, over
75,000 immatures were released at several areas in the same general vicinity of
the lake. Only minimal numbers of H. balciunasi were ever recovered at this site.
The highest number of immatures was collected during the 1993 and 1994 grow-
ing seasons and never exceeded 175 immatures per kilogram wet plant weight
and 1.6 percent leaves damaged. No additional immatures or adults were
recovered during 1995 and 1996.

Chapter 2 Site Information



Figure 5. Sheldon Reservoir pond taken during September 1998 (While pond appears
to be covered entirely by hydrilla, bulk of submersed vegetation is a mixture of
hydrilla, Eurasian watermilfoil, and coontail)

Reasons for the disappearance of H. balciunas from this site are unknown.
While H. balciunasi has proven to be extremely hard to establish, once estab-
lished it has persisted albeit at very low population levels (Grodowitz et d. 1997;
Grodowitz and Snoddy 1992). Severa reasons may have contributed to the dis-
appearance of H. balciunas on Lake Raven. Theseinclude high water levels
removing hydrillain the vicinity of the establishment during 1994 and a herbi-
cide treatment that drifted from the target area and impacted a large portion of the
hydrillain the area of the establishment. Unfortunately, Lake Raven was not
sampled during 1997.

Lake Raven was again surveyed during September 1998. At thistime,
noticeable changes were observed in the hydrillain the area of the previous
releases. The hydrillawas less dense with many portions of the mat not
extending to the water surface (Figures 9, 10, and 11). Stem pieces that
apparently had broken off from the rooted plants were found floating on the
water surface. Thisimpact was observed in many aress of the site. However, the
hydrilla near some portions of the shore was in good condition, “topped-out,” and
relatively dense with no evidence of larval feeding and damage.

Chapter 2 Site Information



Figure 6. Close-up of submersed vegetation in Sheldon Reservoir pond (Note large
holes in hydrilla canopy, less dense nature of infestation, and presence of
several other species of submersed vegetation)

Considering that no flies were collected from the site during 1995, it is
extremely interesting that in September 1998 atotal of 23 adults were hand
collected and 16 or 64 percent were H. balciunasi. Larval-feeding damage was
routinely observed throughout the site.  The number of immatures averaged
100 per kilogram wet plant material with an average leaf damage of about
1.0 percent. Of the 25 stems examined, 13 percent had some form of larval
damage.

Again it cannot be said with certainty that the changes observed in the
hydrilla at Lake Raven were due to fly feeding or to other abiotic and/or biotic
factors. Mr. Mark Webb of the Texas Parks and Wildlife Department indicated
that smilar changes in hydrilla status were found at other portions of Lake Raven
even though flies were never released in those areas. Unfortunately, other
hydrillainfestations on Lake Raven were not checked for presence or absence of
Hydrellia spp. during the September sampling trip. Hence, it is not certain if fly
impact could have been afactor in those areas as well.

Chapter 2 Site Information



6’-":{ ’-_-_',
2 R R,

Figure 7. Close-up of submersed vegetation in Sheldon Reservoir pond (Hydrilla was
much reduced in this area with other species of vegetation, especially coontail
and Eurasian watermilfoil, present in high quantities)

It isimportant to note that while fly populations were low at Lake Raven
during September 1998, over 13 percent of stems examined had at least some
feeding damage. Larvae feed on from 9 to 12 leaves in close proximity to one
another during their developmental cycle (Buckingham, Okrah, and Thomas
1989). Such concentrated feeding on the leaf whorls the stem at the nodes, and it
breaks off relatively easily from the plant." Floating pieces of stems were
commonly observed at the Lake Raven release site. If the stems had broken off
because of fly feeding, this could account for the numerous areas of the hydrilla
mat where the plants were not “topped-out” and resided below the surface of the
water.

Another important facet of Hydrellia spp. biology is that Hydrellia spp. can
be very localized within a single body of water and that high numbers can exist
in only certain areas, areas not being sampled regularly because of the random

! Unpublished observations, Dr. Michael J. Grodowitz, U.S. Army Engineer Research and
Development Center, Vicksburg, MS.
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Figure 8. Close-up of submersed vegetation at Lake Raven release site during August
1994 (Note dense mat of hydrilla at or close to water surface with no obvious
breaks in infestation)

selection process.” For example, at L ake Raven, three samples were taken within
45 m of each other. In one sample, no larval damage or immatures were found.
The next sample had an average leaf damage of 0.2 percent with immature levels
of close to 100 immatures per kilogram wet plant weight, while the third sample
had aleaf damage of 2 percent with immature populations of over 200 immatures
per kilogram. Such clumped distributions are very common for this species and
only make it more difficult to accurately assess population size and impact. High
and damaging Hydrellia spp. populations could be confined to only one small
area and potentialy not be located anywhere near the origina release site. This
may be especialy important during the first few years after initial establishment
has occurred and populations are just beginning to increase and expand into other
areas. A higher number of samples should be taken at greater frequency for each
Site examined.

! Unpublished data, Dr. Michael J. Grodowitz, U.S. Army Engineer Research and Devel opment
Center, Vicksburg, MS.
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Figure 9. Lake Raven Hydrellia balciunasi release site during September 1998 (While a
majority of site appears covered with hydrilla, note that in some areas hydrilla
has not extended entirely to surface)

Coleto Creek Reservoir

Coleto Creek Reservoir located about 30 km west of Victoria, TX, isa 3,100-
acre impoundment located in the Guadalupe River drainage. The lake has had
hydrilla problems for several years with the hydrilla mainly confined in the
shallower areas near the shoreline (Figures 12 and 13).

Beginning in December 1992 and continuing through May 1993, over 33,000
H. balciunas were released into two aress (i.e., the cove and dam release Site) on
Coleto Creek Reservoir in 11 separate introductions (Grodowitz et a. 1997,
Grodowitz and Snoddy 1992). Following the initia introductions during 1992-
1993, examination of the site in spring 1993 indicated possible establishment
based on the observation of larval-feeding damage. However, following the
spring 1993 sampling, no further damage was observed, and no adult Hydrellia
spp. were collected. This prompted continued releases with the more successful
H. pakistanae in June 1994 (Center et d. 1997).

Chapter 2 Site Information
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Figure 10. Close-up of submersed vegetation in Lake Raven Hydrellia balciunasi release

site during September 1998 (Note holes in hydrilla canopy and less dense
nature of infestation)

Beginning in June 1994 and continuing through 1995, more than 30,000 H.
pakistanae were released into two separate locations (i.e., the cove and dam
release site) on the reservoir (Center et a. 1997). Establishment was confirmed
in 1996 with collection of adult H. pakistanae and the presence of larval damage
at the original release sites and upwards of 1 km away. Similar collection of
adults, immatures, and observation of larval-feeding damage were noted again in
1997. The hydrilla at the cove release site, when examined during July 1997,
appeared to be somewhat reduced in comparison with past years, but only limited
numbers of adults and immatures were collected. At the time, this seemed to
indicate that other factors were responsible for the reductions in hydrillaand
were not caused by H. pakistanae feeding damage.

Sampling conducted during late August 1998 revealed a large and flourishing
population of H. pakistanae at Coleto Creek Reservoir, especidly at the two
original release sites.  Hyadrilla collected at the cove site had leaf damages of
greater than 5 percent and an immature population of close to 500 immatures per
kilogram. Of the 25 stems examined for leaf damage and number of immatures,
over 80 percent of the stems had some form of damage. This may have

Chapter 2 Site Information



Figure 11. Close-up of submersed vegetation in Lake Raven Hydrellia balciunasi release
site during September 1998 (Note how hydrilla, while present, has not
reached surface in many areas and presence of broken stems floating on
water surface)

contributed to the low quantity of hydrilla (ca. 85 percent reduction in compari-
son with 1994) that had reached the water surface since many of the stems may
have broken off at the nodes where feeding damage on the whorls was high
(Figures 14 and 15). Thisisin contrast to 2 years prior where a mgjority of the
site, especidly near the shoreline, had large amounts of very dense, topped-out
hydrilla (Figures 12 and 13).

The Coleto Creek Reservoir release site adjacent to the dam was aso
examined during September 1998. In previous years, this site was covered with a
large, dense infestation of hydrilla. In fall 1998, the hydrilla was decidedly less
dense, and a canopy had not formed at the water surface (Figures 16 and 17). A
large mat of filamentous algae covered the area; but when the algae was
removed, most of the water surface was devoid of topped-out hydrilla. The
hydrillathat was present had larval-feeding damage in relatively high quantities
(>9 percent of the leaves damaged), and stems were more easily broken in areas
where feeding damage was high. Immature numbers were close to 900
immatures per kilogram wet plant weight. Of the stems examined, >75 percent
had at |east some feeding damage. Adult flies were also collected at al three

Chapter 2 Site Information
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Figure 12. Coleto Creek Reservoir original cove release site during August 1994 (Note
large quantity of hydrilla that has formed a dense canopy at water surface)

sites (i.e, the two release sites and one nonrelease area).  This qualitative method
of adult collection yielded atotal of 41 flies, al of which were H. pakistanae
This included 24 males and 17 females.

The last Site examined for presence/absence of H. pakistanae on Coleto
Creek Reservoir was about 1 km north of the coverelease site.  No releases were
ever conducted inthisarea. At this site, the hydrilla appeared in very good
condition, dense and fully topped-out (Figure 18). As could be expected, the
percentage of feeding damage was lower than what was found at either the cove
or dam release areas (ca. 1 percent) with only 20 percent of the stems examined
containing some form of larval-feeding damage. Immature numbers were only
dightly greater than 200 immatures per kilogram. The hydrillaat thissiteis
representative of what the hydrillalooked like at both the cove and dam release
areas prior to the introduction of Hydrellia spp.

Of al the release sites visited, the impact observed to the hydrilla at the cove
and dam release areas at Coleto Creek apparently was caused at least partidly by
the feeding action of the flies. The presence of relatively large numbers of
immatures, high percentage of leaf damage, and high percentage of randomly

Chapter 2 Site Information



Figure 13. Close-up of original Coleto Creek Reservoir cove release site during
September 1994 (Note dense infestation of hydrilla with little break in surface
canopy)

collected stems having some form of feeding damage points toward this conclu-
sion. In addition, the one site examined with only limited H. pakistanae popula-
tions had high-quality hydrillathat had formed a full canopy and had no obvious
signs of stress.

Choke Canyon Reservoir

Choke Canyon Reservoir is alarge 26,000-acre lake approximately 80 km
south of San Antonio, TX. Hydrilla has been a consistent problem on the lake
for many years with hydrilla confined mainly along the lake periphery. The site
underwent a drastic reduction in water level during the years Hydrellia spp.
introductions were being made because of a large-scale drought and the removal
of water from Choke Canyon Reservoir to replenish water lost from Lake Corpus
Chrigti. It isbelieved that the reduction in water level virtualy removed all
hydrillain the lake by 1996. The reservoir first started refilling during 1997 and
was close to 1993 levels by 1997/1998.

Chapter 2 Site Information
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Figure 14. Close-up of original Coleto Creek Reservoir cove release site during
September 1998 (There is little hydrilla remaining at this area with only
a few scattered stems reaching water surface)

The authors first visited the site in 1992, and introductions of H. balciunasi
began in 1993 (Grodowitz et a. 1997). Over 60,000 immatures were rel eased
over the next severa years. Hydrellia pakistanae were also released at this site
beginning in 1993 and continued through 1995 with over 100,000 individuals
released (Center et a. 1997). No feeding damage or adults of the introduced
Hydrellia spp. were ever recovered from Choke Canyon between 1992 and 1995.
With the disappearance of the hydrillafrom the site, further monitoring for
Hydrellia spp. was discontinued for 1996 and 1997.

With the reinvasion of hydrilla during 1997/1998, Choke Canyon was
revisited. Examination of the site revealed the presence of H. pakistanae adults,
larval-feeding damage, and immatures. Distribution of the flies was very patchy
with higher numbers present in some locations. The first two areas examined had
very low feeding damage and a very low number of immatures. Leaf damage
averaged, for these two areas, <0.5 percent and about 34 immatures per kilogram
wet plant material. These two sites were adjacent to the original release area
This original release site was till dry from low-water levels and could not be
sampled. The next area ingpected was further removed from the first two but
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Figure 15. Close-up of original Coleto Creek Reservoir cove release site during
September 1998 (Note how there are only a few scattered stems reaching
water surface. Of remaining stems, over 80 percent had at least some
immature Hydrellia leaf damage)

contained higher numbers of immatures and leaf damage. In this area, 64 percent
of the stems examined had larval feeding damage; close to 4 percent of the leaves
were damaged; and there were almost 500 immatures per kilogram of wet plant
materia. The hydrillamay have been somewhat less dense in the third area, but
the differences in hydrilla status were hard to distinguish qualitatively from the
first two areas examined.

How H. pakistanae survived during the period when low-water levels
essentialy removed the hydrilla from the system is unknown. A small pond off
the main body of Choke Canyon had a substantial hydrilla infestation during the
period of water loss. This site has never been examined for presence of
H. pakistanae and may have been the source for recolonization in the main body
of Choke Canyon. Hydrellia spp. may have been reintroduced to the site after
the hydrillareturned. Thisis unlikely since the hydrilla had only returned to the
lake since 1997 and the closest H. pakistanae-established site is about 100 km
east of Choke Canyon. The relatively high population of Hydrellia spp. at some
Choke Canyon aress indicates that they have been present for at least 1 to

Chapter 2 Site Information
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Figure 16. Coleto Creek release site adjacent to dam, August 1998 (While hydrilla
appears to be fully topped out, note how some of area seems devoid of
hydrilla)

2 years. Thisdiscovery is especialy interesting since establishment of

H. pakistanae was never confirmed in Choke Canyon prior to 1998. In any case,
it appears H. pakistanae is well established at this site; if hydrilla infestations
continue in Choke Canyon, the fly populations should persist and possibly

expand.

Rio Grande — Brownsville

The Rio Grande is ariverine system that has recently been observed to have
expanding hydrilla population. While thisisthe first year that hydrilla has been
cited asamagjor problem in the Rio Grande, the large extent of the hydrilla
infestations along the river indicates it has been present for sometime. The
hydrillais quite dense on the river, and many of the examined locations had
hydrilla populations with unusually long stems. Thisiis curious since average
depth of the river isbelow 1.5 m (5 ft). However, because of the small but steady
water flow within the Rio Grande, the hydrillatendsto trail out into the current,
hence reaching lengths greater that the average depth in many places.
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Figure 17. Close-up of hydrilla at “dam” Coleto Creek release site during August 1998
(Note how hydrilla is less dense with only a few stems reaching water surface.
This lack of hydrilla density creates effect of holes forming in canopy)

During late October 1998, severa areas on the Rio Grande near Brownsuville,
TX, were examined for presence of Hydrellia spp. and associated damage. Hand
collection of adults at severa locations on the river yielded nine females and four
males. Approximately 1.2 percent of the leaves were damaged, and immature
numbers were about 160 immatures per kilogram of wet plant material.

While these numbers indicate alow population of H. pakistanae in this area,
thisis very surprising since no H. pakistanae have been released within 400 km
of Brownsville, TX. The closest release site is Choke Canyon Reservoir located
about 300 km northwest of Brownsville. More importantly, there are no other
large water bodies between Brownsville and Choke Canyon containing major
hydrillainfestations. How this fly has come to be established on the Rio Grande
is unknown. Adult colonization appears unlikely since this species has poor
flying ability and the adult life span of ca 10 daysis not long enough to alow
individuals to reach such extended distances. The only plausible explanation
appears to be transportation of hydrillathat already contained H. pakistanae
immatures. However, with only limited numbers of sitesin Texas with con-
firmed Hydrellia spp. establishment, this explanation has only limited credibility.
It has been suggested that strong winds may have transported the adults across
the large distances.
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Figure 18. Close-up of hydrilla approximately 1 km upstream of original cove release site
on Coleto Creek Reservoir during August 1998 (Fly populations at this site
were low with feeding damage of about 1 percent and only 20 percent of
stems examined containing some form of larval feeding damage. Note how
hydrilla has formed a complete canopy with only minimal openings)

Lake Cypress Springs

Lake Cypress Springs is a small lake located north of Interstate 20 between
Shreveport, LA, and Dallas, TX, near the town of Mount Vernon, TX. Hydrilla
has been a reported problem on this lake for severa years. The hydrilla appears
to be mainly located in the shallower regions of the lake near the shordline and
cove aress.

During 1996, the Franklin County Water District and the Texas Parks and
Wildlife Department contracted the U.S. Army Engineer Waterways Experiment
Station (WES) to introduce H. pakistanae immatures into Lake Cypress Springs.
Beginning in midgrowing season 1997 and continuing through fall 1997, close to
10,000 immatures were released into the Mary King area on Lake Cypress

Springs.
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During late October 1998, several areas on Lake Cypress Springs were
surveyed for presence of Hydrellia spp. These samples are still being processed,
but preliminary observationsindicate that H. balciunas and not H. pakistanaeis
established on the lake. Populations are low but definitely present and occur
across awide area of thelake. Leaf damage and immatures were detected in low
numbers in both qualitative observations and quantitative sampling of stem
pieces.

It is highly unusual that H. balciunasi is established in thislake. This species
was not purposely introduced into Lake Cypress Springs, and thus the question
arises regarding how it got established. Thefirst possibility isthat it colonized
from nearby sites. The closest established population of H. balciunasi isin Lake
Raven in Huntsville State Park about 250 km to the south; hence, it seems highly
unlikely that this species could have been introduced into Lake Cypress Springs
from other locations. Hydrellia spp. is arelatively weak flyer and has been hard
if not impossible to establish at many locationsin Texas and Florida even with
concerted efforts. Another possibility isthat it may have been released as a
contaminate with the H. pakistanae individuals released into this system in 1997.
However, thisaso is highly unlikely since both Hydrellia species have not been
in colony at WES for at least 3 years. The only other possibility isthat hydrilla
was introduced into L ake Cypress Springs from sites with established popula-
tions of H. balciunasi. However, again this would be highly unlikely since the
number of sitesin Texas with established populationsis minimal (only two
confirmed locations), and at those sites H. balciunasi populations exist at much
reduced levels.

Lewisville Aquatic Plant Facility

Recently, ponds planted with hydrilla at the Lewisville Aquatic Ecosystem
Research Facility (LAERF) were examined for the presence of Hydrellia spp.
LAERF has been used over the last several years for various aquatic plant
research activities. The ponds range from one-half acre to several acresin size.
No formal introductions of Hydrellia spp. have been made into ponds at this
facility. The only introductions were made in August 1998 into enclosed tanks as
part of a plant competition/insect biologica control experiment.

Observations on five of the ponds planted with hydrilla revea ed a substantial
Hydrellia spp. population throughout the facility. These samples were taken
during late December 1998, and full summaries of the data have not been
completed. However, in some ponds, nearly 100 percent of the stems had some
form of damage, and in some cases, percentage of damaged leaves exceeded
15 percent. Both pupae and larvae were observed regularly. Such high amounts
of damage indicate alarge and flourishing Hydrellia spp. population especialy
considering these observations were made during the winter months. Again, how
the insects become established at this facility is unknown since closest
established populations are over 160 km away.
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3 Summary

Populations of Hydrellia spp. appear to be established throughout eastern
Texas. Hydrellia pakistanae seems to be more widespread and found in higher
numbers at most sites relative to population levels of H. balciunasi. Populations
of H. pakistanae, abeit low at many locations, seem to be expanding in range
with severa new populations being discovered in areas where no rel eases have
previoudy been made. Theseinclude severa ponds at the LAERF and on the
Rio Grande near Brownsville, TX. Hydrellia balciunasi also seemsto be
expanding in range, although at a dower pace than H. pakistanae, with new
populations being observed at Lake Cypress Springs. At Lake Cypress Springs,
releases were made during 1997, but only H. pakistanae was introduced.

While populations of either species of Hydrellia spp. are low at many
locations, at some sites, insect populations may have reached high enough levels
to apparently impact the hydrilla. For example, at Coleto Creek Reservoir,
populations of H. pakistanae were high enough to evidently impact the hydrilla
at two of the original release sites. Another site where Hydrellia spp. may be
stressing the plants based on observed damage includes Lake Raven at Huntsville
State Park.

Because of the relatively high numbers of sitesin Texas where Hydrellia spp.
was found but no introductions were made, research should concentrate, in part,
on conducting surveys of as many hydrillasites as possible. Thiswill allow
further documentation of the spread of the introduced Hydrellia spp. and to
determine population sizes and impacts. In addition, sites where Hydrellia spp.
may have impacted hydrilla should be examined more frequently especially
through the active growing season to document insect and plant population
changes. Thisinformation should be used in conjunction with the research being
accomplished on plant nutritional effects on the insect agents to determine why
populations of the insects, while expanding in distribution, do not rapidly reach
high and damaging levels under field circumstances. Another important
consideration isto coordinate the research on the hydrilla agents with work being
accomplished examining the impact insect herbivory has on reducing the
competitive ability of hydrilla.
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