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 Indicator species for water quality and overall 
river/stream health

• Intolerant of poor water quality and habitat modifications (land 
use changes, impoundment, etc...)

 Filter feeders
• Remove suspended solids/nutrients from the water column 

improving water quality

 Important part of the aquatic food web
• Provide food for aquatic and terrestrial species
• Increase benthic macroinvertebrate diversity and biomass

 Invasive species
• Non-native mussels can cause serious ecological/economic 

damage



 Substrate
• Stable substrates with finer sediments in interstitial spaces

 Depth

 Water Velocity
• High enough to transport food to the mussel
• Not too high to dislodge the mussel

 Complex hydraulic variables
• Shear Stress
• Relative Shear Stress
• Froude number
• Reynolds Roughness number
• etc…
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Speaks volumes, water quality dependent loss of habitat requirements thru anthropogenic influences



 Sensitivity to poor water quality
• Juveniles and glochidia are most sensitive

 Immobility
• Mussels located mostly where they drop off host fish and 

remain there most of their life

 Habitat alterations
• Dams
 Flow alterations

• Land-use changes

 Loss of Fish Hosts
• Fish passage
• Habitat alteration



~52 species of mussels in Texas

35 (68%) have a state conservation rank 
of vulnerable/imperiled/critically 
imperiled or are extinct (e.g. Rio Grande 
Monekyface) 

15 species placed on the state threatened 
list January 2010



 Texas Pimpleback – Quadrula petrina
 Smooth Pimpleback – Quadrula houstonensis
 Golden Orb – Quadrula aurea
 False Spike – Fusconaia mitchelli
 Texas Pigtoe – Fusconaia askewi
 Triangle Pigtoe – Fusconaia lananensis
 Texas Hornshell – Popenaias popeii
 Texas Heelsplitter – Potamilus amphichaneus
 Salina Mucket – Potamilus metnecktayi
 Texas Fawnsfoot – Truncilla macrodon
 Mexican Fawnsfoot – Truncilla cognate
 Texas Fatmucket – Lampsilis bracteata
 Sandbank Pocketbook – Lampsilis satura
 Southern Hickorynut – Obovaria jacksoniana
 Louisiana Pigtoe – Pleurobema ridellii
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TX state listed as threatened 





Texas Hornshell Popenaias popeii

Mexican Fawnsfoot  Truncilla cognate

Salina Mucket Potamilus metnecktyai
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Here are the three native mussel species to the Rio Grande drainage





Historically distributed throughout the 
entire Rio Grande basin and Gulf Coast 
river basin in Mexico.

Currently proposed as Endangered by 
the USFWS



Figure 2. Conservation assessment map for Popenaias popeii (Texas hornshell) populated with 
presence/absence records for only live individuals.  Shaded circles denote presence and 
unshaded circles indicate absence for P. popeii.  Survey sites shown are from 2000 to present 
and are taken from the present study plus those obtained from academic, state, and federal 
agencies.  HUCs are colored based on date of sampling. Map taken from Randklev et al. (2016). 





Rio Grande drainage endemic

Current distribution appears to be 
limited to the Rio Grande below Amistad 
Reservoir and above Falcon Reservoir

Currently petitioned for listing.  Decision 
not expected until FY22





Rio Grande drainage endemic

Current distribution appears to be 
limited to the Lower Canyons down to 
Lake Amistad

Currently petitioned for listing.  Decision 
not expected until FY22
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These are the bad guys, highly invasive non-native zebra mussles



Native to Eurasia
1988 – discovered in Lake St. Clair, Canada
 Invasion pathway – ocean-going vessels
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Zebra mussels are native to the Black and Caspian Sea drainages of AsiaInvasive in EuropeThey were first discovered in North America in 1988 in Lake St. Claire in the Great Lakes region.Its thought that they were introduced to the U.S. by the exchange of ballast water from ocean-going ships traveling from the Black Sea.
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Since their introduction they have spread through out the eastern and central portions of the US and have even made it as far west as California.
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Currently, located in the NE part of the state, Trinity River drainage



 Sexually mature first year of life

 Spawn up to 1 million eggs/year

 Larvae (veligers) are microscopic and free 
floating

 Juveniles settle, attach to hard surfaces

 Filter up to 1 L/day
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ZM Biology



 Maximum shell size ~ 1.5 inches
 Life Span: 1 – 2 yrs.
 Extremely high densities reported (≥ 700K per 

square yard)
 Tolerate wide range of conditions
 Survive out of water for days or even weeks



Risk Assessment
• Physical Parameter 
 Water Temperature (> 32˚C)
pH (< 6.8 or > 9.5)
Calcium (< 12 mg per L)
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Risk assessment – here in valley, relatively low risk.  Cool water tolerant species.  Should note highly adaptable species – never thought we would have problems in TX, but here we are
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Relatively small, tiger striped pattern, mottled brown





 Clogged intake 
structures and 
pipelines

 Increased pumping 
expenses

 Increased 
maintenance and 
repairs

Presenter
Presentation Notes
Zebra mussels can have devastating economic impacts on municipal and residential water supplies, power plants and industrial facilities that use raw surface water.  Their destructive power lies in their sheer numbers and their ability to attach to solid objects.  They can biofoul an entire water supply system from the intake structure through out the pipeline.Zebra mussels not only clog the water systems but they increase pumping costs and cause equipment to breakdown and wear out quicker.Each year millions of dollars are spent in the U.S. controlling, cleaning and monitoring zebra mussels.



 > water clarity

 < productivity

 Changes in fish 
community

 > vegetation

 Biomagnification of 
pollutants

 Outcompete native 
mussels
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Zebra mussels can have large ecological impacts as well.  Their filtering activity increase water clarity, sometimes by as much as 100% or more, which allows deeper light penetration.  This filtering and feeding activity reduces the biomass of plankton in a water body which in turn affects its productivity because plankton are basically the beginning of the aquatic food chain. Some changes in fish populations have been documented to occur over time because planktivorous species such as gizzard shad and larval fish have more competition for available food sources thereby reducing their abundance.  In Texas reservoirs, if species such as gizzard shad decrease in abundance then sport fish populations such as striped bass may decline as well because gizzard shad are their primary forage.  Which if you consider Lake Texoma is a scary thing because it has a nationally recognized striped bass fishery valued at over 20 million dollars annually. The increased water clarity may also promote aquatic vegetation growth; this can cause a change in available fish habitat and it can also become a serious problem if the vegetation that is growing is another noxious species such as hydrilla.  Zebra mussels have also been found to biomagnify pollutants such as PCB’s and heavy metals.And finally zebra mussels pose a real and significant threat to native mussels because they can outcompete and also will colonize on their shells and basically smother them. 



Foul boat hulls/motors; plug water intake 
systems

Colonize hard structures (docks, piers, 
buoys, bridges, etc.) and beaches
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On the boating and recreational front, zebra mussels are responsible for fouling boat hulls and plugging water intake systems used in motors, air conditioners, heads etc... They will colonize hard surfaces such as boat docks, fishing piers, navigational buoys and bridges.  The continued attachment of zebra mussels to these structures can cause them to deteriorate and become structurally unsound.Even swimming beaches can become fouled with the shells of dead zebra mussels to the point where they are unusable due to their sharp edges and the smell of dead and decaying mussels.



Downstream flows
Birds/animals
Ships, boats, recreational equipment
Water transfers
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Some of the primary methods of dispersion for zebra mussels are downstream flows and migrationBirds and animals can move zebra musselsShips, boats, and recreational equipment are known to move zebra mussels across land from one water body to the nextAnd here in Texas as well as in many western states we also have to be concerned about inter-basin transfers of water



HB 1241 – illegal to possess or transport 
designated exotic aquatic species

Draining Regulations
• Requires all water be drained from vessels 

leaving and approaching public water
• Includes live wells and bilges
• Applicable statewide!
 Any public waterbody
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Who to call:





Report infested boats
• Intercepted infested boats
• Prior to moving a boat from infested lake

Who to call:
• Operation Game Thief/local game warden
• OGT: (800) 792-4263

Be vigilant and aware of infested waters



Clean, Drain, Dry!

High Pressure, 140˚ water
• Clean hull
• Flush motor & water intake systems
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If traveled to an infested water TPWD recommends to Clean, Drain, and Dry! When it comes to cleaning a boat, the smaller boats or boats that are launched and then taken off the water in a day or two are typically less of a threat because they have not been in the water long enough for zebra mussel to attach to them and grow shells.  However, water trapped inside of these small boats can be carrying zebra mussel larvae.  On the other hand, large boats or boats that are kept in a slip at a marina are typically a much bigger threat because they will likely be infested and the zebra mussels will have had time to grow shells and become sexually mature.  Adult zebra mussels can tightly close their shells and survive for several days or even weeks out of the water.  So when taking a boat out of the water and before leaving the lake we recommend that the public and even Parks and Wildlife staff take these actions:1.  Clean off any vegetation, mud or foreign objects that may be attached to the boat or trailer2.  Pull the plug and drain all water from the boat, motor, bilge, livewells, bait buckets etc…3.  Open all compartments and allow the vessel, anchor lines, dock lines or anything else that was exposed to lake water to dry for at least a week during the heat of the summer and up to 15-20 days during cooler and wetter months.  Humidity and Rain fall can lengthen the amount of time that an adult zebra mussel can survive out of the water.If the boat can’t sit completely dry for this period of time before launching in another water body or if it is contaminated with zebra mussels then it needs to be thoroughly decontaminated using a high pressure sprayer and hot (140° F) soapy water.  The water coming out of the high pressure wand will have to be hotter than 140 degrees because you want the water to be 140 degrees when it hits the zebra mussels or the surface of the boat.  This temperature will kill the zebra mussels in a short amount of exposure time.  Flush the motor and all water intake systems such as the head, A/C, showers etc… with hot water and allow it to flush until the water exiting the system reaches 140 degrees F.  You may have to do this several times because after you do it the first time the mussels may die but they may not detach and flush out. A lot of high pressure sprayer manufacturers now make attachments specifically designed to help clean boats and to flush these systems In the past, a chlorine-bleach solution was often recommended as a cleaning agent to kill zebra mussels but when using chlorine you need to keep it in contact with the zebra mussels for an extended period of time to ensure that they open up their shells and become exposed to it.  Also, you need to be able to capture the used solution and dispose of it properly.  Furthermore, some boat and motor manufacturers are now saying that flushing a motor with a bleach solution will void the warranty so be sure to check on that before using it.   



http://www.texasinvasives.org/action/spreadword.php
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TPWD and a number of partners, including cities, water districts, river authorities, and conservation organizations have conducted a targeted public awareness campaign each summer for the past couple of years that focuses on increasing the awareness of boaters in North and Central Texas during boating season and motivating these boaters to clean, drain, and dry their boats to prevent the spread of zebra mussels. Media event – in May, we held a huge media event at Lake Belton with information on infested lakes and issued a news release to kick off the awareness campaign for summer.Billboards – In summer 2014, one of our most visible campaign elements was these billboards (photo upper left)—we had 16 billboards up all summer long on roads leading from I-35 to each of the 6 lakes where zebra mussel adults or larvae have been found Ramp stencils – We now also have approximately 155 - 7’x10’ boat ramp stencils (photo lower left) installed at ramps mostly on infested lakes, but the Cities of Dallas and Grapevine also paid for signs on two suspect lakes in the Dallas area where we or our partners have found ZM DNA but no larvae or adults yet. These stencils are extremely durable—they’re made out of thermoplastic marking tape and should last up to 8 times as long as paint.Ramp signs - We also have signs (upper right) at boat ramps on infested lakesGas station domination – for the past two summers we’ve used this “gas station domination” media campaign at ~100 gas stations near infested lakes during summer months—the last places folks stop for ice, drinks, snacks, gas for the boat, etc. Image top center shows signs that were used on beverage cooler doors and the image below that shows what a pump topper sign looks like.Texas Invasives Website (not pictured) – part of a partnership among agencies, conservation organizations, industry, academia, and other stakeholders to manage non-native invasive plants and pests in Texas; website plays an important role in our campaign—notice urls for texas invasives on the signage--webpages on this site that focus on zebra mussels (6) received ~175 unique page views [explain] per day in the past year and ~120,000 unique page views total. Also our website gets over 800,000 unique views a month and has constantly updated information about zebra mussels and the clean-drain-dry message.The campaign has also included print ads, clean-drain-dry information in boat registration renewal mailings, brochures, fishing rulers, laminated pocket cards, posters, and flyers--copies or examples of many of these have been available at our table since yesterday, so you may have already seen them….Finally, radio ads—we’ve generated several radio spots that have aired during summer months on a number of radio stations in our target areas a well as on Pandora radio online. 
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