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2019 Three-Part Species 
Search Challenge 
An Invitation to Search for High Priority 
Invasive Species in Pennsylvania 

Water Chestnut Hydrilla Wavyleaf Basketgrass 
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Purpose 

The main purpose of the 3-Part Species 
Search Challenge is to: 

 Identify new water chestnut, hydrilla, 
and wavyleaf basketgrass infestations 
in Pennsylvania. 

 Discern areas that require initial or 
continued treatment efforts. 

 Support efforts to detect these high 
priority invasive species EARLY and 
to PREVENT OR SLOW their spread. 

 Raise awareness of the harm caused 
by invasive species. 

 Utilize iMapInvasives to gather and 
disperse data related to findings. 

 



Challenge Details 

WHO: You and your “technology of choice”  
 Smartphone, tablet, or desktop computer 

WHAT: Search for water chestnut, hydrilla, 
and wavyleaf basketgrass 

WHEN: Anytime during the month of July 

WHERE: Report findings to iMapInvasives 

WHY: Chosen species are high priority 
invaders in Pennsylvania AND are not yet 
widespread across the state.        

They cause harm to native wildlife and their 
habitats and hinder recreational activities. 



Value of iMapInvasives 

Using iMapInvasives, we can 
know:  

 The specific places where 
these 3 species have 
already been reported 

 Precise observation dates 

 Observer name and 
affiliated organization  

 Note: Documented reports 
do not guarantee an 
infestation still exists at a 
particular location. 

 Treatment may have occurred 
and the population may have 
been eradicated. 

 
 

 

Specific waterbody 
with reports of   
water chestnut. 

Specific area with 
reports of wavyleaf 

basketgrass. 

Specific waterbody 
with reports of 

hydrilla. 



` SPECIES #1: WATER CHESTNUT 



` 
Where Has Water Chestnut Been Found So Far? 

Let’s find out…  



Species #1: Water Chestnut 

According to iMapInvasives, 
water chestnut has been found 
in eight counties in 
Pennsylvania: 

 Berks 

 Bucks 

 Dauphin 

 Luzerne 

 Mercer 

 Montgomery 

 Pike 

 Warren 

PA Flora (paflora.org) and 
BONAP (bonap.net) also   
have data indicating its 
presence in Wayne county. 

Let’s take a look at some of 
the known infested locations… 

PA iMapInvasives map             
(from older version of iMapInvasives) 

PA Flora 

Green circles represent confirmed reports with precise locations. 
The orange square represents a confirmed report with an 
approximate, or imprecise location. Numbers in each circle and 
square indicate the # of findings in a certain area. 



Montgomery County 



   Bucks County 



   Bucks County 



   Warren County 



  Luzerne County 



   Bucks County 



` 
GET TO KNOW WATER CHESTNUT 

Species at a glance…  



Water Chestnut: Species at a Glance 

 Scientific name = Trapa natans 

 Recently named a Pennsylvania 
noxious weed in June 2019. 

 Water chestnut is a rooted 
aquatic plant (very different 
from the one you find in 
Chinese take-out).  

 Chinese water chestnut = 
Eleocharis dulcis 

 It can dominate ponds, shallow 
lakes, and rivers because it 
grows in thick, dense colonies 
and can grow as much as 4.8 m 
(16 ft) in length. 

 Information provided by 
“Pennsylvania’s Field Guide to 
Aquatic Invasive Species” 

 



Water Chestnut: Species at a Glance 

Leaves:  

 Leaves of water chestnut are both 
floating and submersed.  

 Floating leaves are triangular or   
fan-shaped with noticeably 
toothed margins on the outer 
edges.  

 Arranged in large floating rosettes.  

 Upper leaf is glossy, while the 
underside is covered with soft 
hairs.  

 Leaves are kept afloat by spongy, 
inflated bladders attached to long 
stems called petioles, which 
connect the leaves to the 
submersed section of the plant. 

Inflated bladders keep 
water chestnut afloat. 

Triangular shaped leaves 
with toothed margins. 
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Water Chestnut: Species at a Glance 

Flowers: 

 Small flowers with four white 
petals, located in the center 
of the leafy rosette. 

 Usually appear in mid to late 
July. 



Water Chestnut: Species at a Glance 

Fruits/Seeds: 

 Black nut-like structures have 
four spiny projections.  

 So sharp, they are capable of 
penetrating shoe leather. 

 Be cautious while walking along 
potentially infested shorelines. 



Water Chestnut: Species at a Glance 

Stems/Roots: 

 Numerous finely branched 
roots develop along the lower 
stem. 

 Assist in anchoring the plant 
to the substrate. 

 

Stems/roots of water 
chestnut. 



Water Chestnut: Species at a Glance 

Habitat: 

 Water chestnut can grow in 
any freshwater setting, but 
prefers nutrient rich waters 
less than 4.8 m (16 ft) deep. 

 Can be found in ponds, lakes, 
slow moving streams, and 
rivers. 



Water Chestnut: Species at a Glance 

Look-Alike Species: 

 There are NO known species that 
closely resemble water chestnut 
(Trapa natans), making this 
aquatic invader fairly easy to 
identify. 

 



Water Chestnut: Species at a Glance 

Spread: 

 Water chestnut has a high 
reproductive rate with each  
plant producing up to 15 nuts  
per season. 

 Each nut can sink to the bottom 
of a waterbody and remain 
viable for up to 12 years.  

 It can also spread vegetatively 
when the rosettes of floating 
leaves break apart and 
fragments attach to boats and 
trailers, or float to new locations. 

 Clean your gear! 

 



Water Chestnut: Species at a Glance 

Distribution: 

 Native range includes Europe, 
Asia, and Africa. 

 When brought to the United 
States by water gardeners in the 
1800s, it quickly established. 
First observed in Massachusetts. 

 It has since spread to several 
states in the Northeast U.S. 

BONAP.net 



Water Chestnut: Species at a Glance 

Environmental Impacts: 

 The dense floating mats 
of water chestnut can 
choke a water body, 
limiting light and oxygen. 

 Colonies can outcompete 
native organisms for 
nutrients and space, and 
they offer little nutritional 
value for wildlife. 

 Water chestnut impedes 
boating and other 
recreational activities. 

 
Boating Fishing Swimming 

Water chestnut infestation 



Water Chestnut : Species at a Glance 

Despite its invasive qualities, 
water chestnut is still sold 
commercially as a water 
garden plant. (Yikes!) 

 Help to educate others. 
Don’t purchase an invasive 
species, EVER.   

 Know what you are buying. 
Don’t purchase something 
just because it’s pretty or 
the price is right.  

 Do your homework and know 
what you’re buying. 

 Reliable resources: 
 iConservepa.org 

 Penn State Extension 

 Pennsylvania Sea Grant 

 



` SPECIES #2: HYDRILLA 



` 
Where Has Hydrilla Been Found So Far? 

Let’s find out…  



Species #2: Hydrilla 

 Adams 

 Allegheny 

 Berks 

 Bradford 

 Bucks 

 Butler 

 Cambria 

 Carbon 

 Centre 

 Chester 

 Crawford 

 Cumberland 

 Delaware 

 Erie 

 Fayette 

 Greene 

 Huntingdon 

 Lackawanna 

 Lancaster 

 Luzerne 

 Mercer 

 Montgomery 

 Northampton 

 Philadelphia 

 Wayne 

 York 

Green circles represent confirmed reports with precise locations. 
The orange square represents a confirmed report with an 
approximate, or imprecise location. Numbers in each circle and 
square indicate the # of findings in a certain area. 

Let’s take a look at some of the 
known infested locations… 

According to iMapInvasives, 
hydrilla has been found in 26 
counties in Pennsylvania: 

PA iMapInvasives map             
(from older version of iMapInvasives) 



Montgomery County 



York County 



Lancaster County 



Crawford County 



Allegheny County 



` 
GET TO KNOW HYDRILLA 

Species at a glance…  



Hydrilla: Species at a Glance 

 Scientific name = Hydrilla verticillata 

 Listed as a noxious weed both at the 
federal level and in Pennsylvania. 

 Hydrilla is a submerged aquatic 
perennial that many consider 
nature’s “perfect weed.” 

 The plant grows and spreads at a  
very fast rate, covering the surface  
of water bodies and restricting 
boating, fishing, swimming, and  
other recreational uses. 

 Information provided by 
“Pennsylvania’s Field Guide to 
Aquatic Invasive Species” 

 Tim Krynak, Cleveland Metroparks. CC BY 3.0 US  



Hydrilla: Species at a Glance 

Leaves:  

 Leaves are typically strap-like 
and pointed.  

 Leaf edges contain small 
sharp teeth (i.e., serrations) 
that are difficult to see with 
the naked eye. 

 The mid-rib (or mid-vein) on 
the underside of the leaf may 
be red in color and contain 
spines or bumps.  

Strap-like leaves with 
serrated edges. 

Reddish mid-vein 



Hydrilla: Species at a Glance 

Flowers: 

 Small white flowers float on 
the water’s surface. 

 Flowers are attached at leaf 
axils and clustered toward 
the stem tips. 

White flowers on stem tips. 



Hydrilla: Species at a Glance 

Stems/Roots: 

 Long branching stems form 
intertwined mats at the 
water’s surface. 

 Plants are usually rooted to 
the lake bottom, growing 
upward from the substrate. 

 During the late growing 
season, small white tubers 
(used to store food) form on 
the plant’s roots, allowing it 
to overwinter.  

 

Branching stems and 
intertwined plant. 

White hydrilla tubers.  
 
 
 
 
 
Tubers may appear 
brown if covered by 
substrate. 
 

Leslie J. Mehrhoff, University of Connecticut. CC BY 3.0 US  



Hydrilla: Species at a Glance 

Habitat: 

 Found in a variety of still and 
flowing waters. 

 Hydrilla has been seen in 
freshwater lakes, ponds, rivers, 
impoundments, and canals. 

 It can tolerate a wide range of 
pH, nutrient, and light levels. 

 The plant is somewhat winter 
hardy, but prefers temperatures 
between 68-81°F. 

 Leslie J. Mehrhoff, University of Connecticut. CC BY 3.0 US  



Hydrilla: Species at a Glance 

Look-Alike Species: 

 Hydrilla closely resembles: 
 Brazilian elodea (Egeria densa) 

 North American elodea     
(Elodea canadensis) 

Brazilian elodea 
N. American elodea 



Hydrilla: Species at a Glance 

Spread: 

 Hydrilla primarily reproduces 
vegetatively, meaning even the 
smallest living plant fragment 
can float downstream and form 
a new plant. 

 Hydrilla was imported to the 
United States as an aquarium 
plant. 

 Recreational activities can 
(unintentionally) allow it to 
spread. 

 Clean your gear! 

 



Hydrilla: Species at a Glance 

Distribution: 

 Origin is unknown, but possible 
native ranges include Asia, Africa 
and Australia. 

 Dioecious form: Male and female 
reproductive organs in separate 
individuals. 

 Appears to spread from South 
Carolina and other locations south. 

 Monoecious form: Male and 
female reproductive organs in the 
same individual. 

 Spreading both north and south and is 
typically found north of North Carolina 
and in all Mid-Atlantic States. 



Hydrilla: Species at a Glance 

Environmental Impacts: 

 The dense, thick mats of 
hydrilla interfere with 
commercial activities by 
clogging water intake pipes 
and filters and hindering 
irrigation. 

 Restricts recreational uses.  

 Prevents sunlight from 
reaching other species 
growing beneath. 

 As mats die and decay, 
bacteria deplete oxygen 
from the water, impacting 
fish and other aquatic 
organisms. 

 
Boating Fishing Swimming 

Hydrilla infestation 



Hydrilla: Species at a Glance 

Because hydrilla is listed as a 
noxious weed, it is found on 
many prohibited aquatic 
plants lists and is not for sale. 

 Has been given the title of 
“world’s worst invasive 
aquatic plant.” 

 Help to educate others! 
 Clean your gear and boat(s). 

 Look for and remove small 
plants fragments from boats 
and recreational equipment 
that may spread to non-
infested locations. 

 



` SPECIES #3: WAVYLEAF BASKETGRASS 



` 
Where Has Wavyleaf Basketgrass Been Found So Far? 

Let’s find out…  



Species #3: Wavyleaf Basketgrass 

 York 

 

 

Green circles represent confirmed reports with precise locations. 
The orange square represents a confirmed report with an 
approximate, or imprecise location. Numbers in each circle and 
square indicate the # of findings in a certain area. 

Let’s take a look at some of the 
known infested locations of 
WLBG within York County… 

According to iMapInvasives, 
wavyleaf basketgrass has only 
been found in ONE county in 
Pennsylvania: 

PA iMapInvasives map             
(from older version of iMapInvasives) 

The main reason for its limited 
distribution:  
• Known from Maryland since the 

1990s, but first found in PA in 
2016. Very new to PA! 



York County 



York County 



York County 



York County 



` 
GET TO KNOW WAVYLEAF BASKETGRASS 

Species at a glance...  



Wavyleaf Basketgrass: Species at a Glance 

 Scientific name =              
Oplismenus undulatifolius 

 Wavyleaf basketgrass is an 
introduced subspecies of the native 
basketgrass (O. hirtellus). 

 It is a fast-spreading, perennial, 
understory grass. 

 Forms dense stands that can crowd 
out native herbaceous plants and 
threatens deciduous forests of 
eastern North America. 

 Information provided by          
“Mid-Atlantic Field Guide to     
Aquatic Invasive Species” 

 



Wavyleaf Basketgrass: Species at a Glance 

Leaves:  

 Flat, dark green leaves are 
about 1.2 cm wide and 4-10 
cm long. 

 Contains rippling waves 
across the leaf blades and 
has elongated, pointed tips. 

 Leaf sheaths and stems are 
noticeably hairy. 

Flat, dark green leaves 
with rippling waves and 
elongated points 

Hairy sheaths and stems 

Leslie J. Mehrhoff, University of Connecticut, CC BY 3.0 US  

Garrett Waugaman, M-NCPPC, CC BY 3.0 US  



Wavyleaf Basketgrass: Species at a Glance 

Fruits/Seeds: 

 Seeds appear in late summer. 

 Covered with a glue-like 
substance that allows them 
to stick to other 
objects/organisms. 

Seeds appearing on stem. 

Garrett Waugaman, M-NCPPC, CC BY 3.0 US  

Garrett Waugaman, M-NCPPC, CC BY 3.0 US  

Seeds sticking to tape. 



Wavyleaf Basketgrass: Species at a Glance 

Stems/Roots: 

 Stems are branching and 
covered in fuzzy hairs. 

 Rooting occurs at the nodes 
of the stems.  

 

Fuzzy hairs along stem. 
 

Garrett Waugaman, M-NCPPC, CC BY 3.0 US  

Rooting at the node of stem. 

Kerrie L. Kyde, Maryland Department of Natural Resources, CC BY 3.0 US  



Wavyleaf Basketgrass: Species at a Glance 

Habitat: 

 Shade tolerant species. 

 Avoids sunny environments. 

 Mainly found in shaded, moist, 
deciduous forests.  

 

Kerrie L. Kyde, Maryland Department of Natural Resources, CC BY 3.0 US  

WLBG prefers shady 
environments rather than areas 

with lots of sunlight. 

WLBG infestation 



Wavyleaf Basketgrass: Species at a Glance 

Look-Alike Species: 

 Wavyleaf basketgrass resembles: 
 Japanese stiltgrass        

(Microstegium vimineum) 

 Small carpetgrass (Arthraxon hispidus) 

 These species differ in the following 
ways: 

 Wavyleaf basketgrass leaves are rippled 
across their width (like unfolded pleats) 
and end with an elongated sharp tip. 

 The leaves of Japanese stiltgrass have a 
silvery row of hairs running down the 
midvein and end in a blunt gradual 
point. 

 The leaves of small carpet grass have 
ruffled or wavy edges, but no pleats 
across the face of the blade. Leaves are 
smaller in size compared to WLBG. 

 

Left to right:  
Japanese stiltgrass, wavyleaf basketgrass, small carpetgrass 
(or hairy joint grass) 

J. stiltgrass WLBG Small carpetgrass 



Wavyleaf Basketgrass: Species at a Glance 

Spread: 

 Wavyleaf basketgrass spreads 
quickly through rhizomes and 
seeds. 

 The sticky substance on the 
seeds allows them to adhere to 
passing animals, people, or 
vehicles, easily spreading to 
new locations. 

 Clean your gear! 

 

Suzanne Dingwell, Virginia Native Plant Society 



Wavyleaf Basketgrass: Species at a Glance 

Distribution: 

 WLBG is native to Europe and 
Asia, but it’s unclear how it was 
first introduced to the U.S. 

 Possibly introduced through 
contamination of hanging baskets. 

 First found in Howard County, MD 
in 1996. 

 In 2000, it was found growing along 
a stream in Baltimore County, MD. 

 Documented locations have also 
been found in Virginia. 

 First discovered/reported in 
Pennsylvania in 2016. 



Wavyleaf Basketgrass: Species at a Glance 

Environmental Impacts: 

 WLBG can completely cover 
a forest floor. 

 Competes against native 
forest species. 

 With a decrease in plant 
diversity where infestations 
exist, WLBG provides little 
wildlife value. 

 Because it is still relatively 
new in the U.S., its 
ecological impacts are 
mostly unknown.  

 

Kerrie L. Kyde, Maryland Department of Natural Resources, CC BY 3.0 US  



Wavyleaf Basketgrass: Species at a Glance 

The ecological impacts of 
wavyleaf basketgrass are 
mostly unknown at present, 
but ecologists believe it could 
become more widespread and  
more damaging than 
Japanese stiltgrass. 

 Japanese stiltgrass is known to 
crowd out native plant species, 
change soil nutrient cycling 
processes, inhibit tree survival and 
growth, and reduce light availability. 

 Help to educate others! 
 Clean your gear and look   

out for seeds sticking to you, 
your pet, or your vehicle. 

 

Japanese stiltgrass 

Wavyleaf basketgrass 



Wavyleaf Basketgrass: Species at a Glance 

Update from PA DCNR: 

 Both DCNR State Parks and DCNR 
Bureau of Forestry (BOF) are aware of 
the presence of WLBG in Pennsylvania. 

 Some of the known locations are within   
two State Parks: Gifford Pinchot and  
Codorus – both in York County. 

 State Parks has held identification 
training for its staff and conducted 
treatment efforts. They will be 
continuing these efforts in 2019. 

 BOF conducts inspections of trailheads 
in parking areas in southern areas 
closer to MD/VA infestations.  

 Installs educational posters in many 
southern district kiosks to inform the public 
about WLBG and the need to report it. 



` REPORT YOUR FINDINGS 
Submit your findings of these 3 invasive species to 
iMapInvasives and report both presence and absence data.  



Report Your Findings 

Think you’ve found water 
chestnut, hydrilla, or wavyleaf 
basketgrass? 

• Record Presence data. 

• Mobile app –OR– online 
interface (desktop computer 
or mobile device). 

Looked and couldn’t find any 
of these species? 

• Record Not-Detected data. 

• Mobile app –OR– online 
interface (desktop computer 
or mobile device). 

 

 



Why report absence/not-detected data?  
Absence data shows that an area was searched and a target species was not found.  

This information is useful to natural resource professionals if an infestation is found at a later date. 

Youghiogheny River (Fayette/Somerset counties) 
Total area surveyed = 1,149 acres               
Surveyor: USACE staff member                        
Absence data 

Yellow Creek (Indiana County)                                   
Total area surveyed = 431 acres                         
Surveyors: Molly Moore (PNHP) and Rick Spear (PA DEP) 
Absence data 

Swan Cove at Presque Isle Bay (Erie County)                                   
Total area surveyed = 0.65 acres                         
Surveyors: Sara Stahlman (PA Sea Grant)                      
Absence data 

- Screenshots from older version    
of PA iMapInvasives -  



REQUESTING A 
LOGIN ACCOUNT 

Get started using iMapInvasives by requesting 
your own unique login credentials. 



How to Request a Login Account 

Get started with iMapInvasives by 
requesting a free login account via: 

 www.iMapInvasives.org 
 Click on “Login Now” button 

 www.PAiMapInvasives.org 
 Click on the “Register” or “Login” buttons 

in top right corner 

A login account is required in order to 
utilize the database and all the tools it 
has to offer. 

 You’ll also need a login account to 
use the iMapInvasives mobile app. 
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http://www.imapinvasives.org/
http://www.paimapinvasives.org/


Requesting a Login Account 

Fill in the information in the “Sign Up” 
section to create your free user 
account.  

Important! - Afterwards, look for an 
email asking you to confirm your 
account.  


