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GENERAL OUTLINE 
Native Mussels 

 

•  Lifecycle and habitat 

•  Current State Regulations                
& Requirements 

 

•  Compliance Process & Schedule  
 

•  Range of Case Studies 
              
Zebra Mussels 

 

•  Texas Distribution 
 

•  Engineering implications 
 

•  Federal Listing Implications   



WHY DO WE CARE ABOUT NATIVE MUSSELS? 

      Important Role in the Aquatic Ecosystem 

•  Ecosystem engineers 
•  Monitors of aquatic health 
•  Natural filter feeders  
•  Valuable food source for  
         wildlife 
•  Stabilize bottom  
•  Minimize scouring 
•  Biodiversity 



LIFE HISTORY 
       

•  Adults buried in 
suitable substrate 

•  Free swimming 
sperm pulled in by 
female to fertilize 

•  Larvae (glochidia) 
released to find fish 
host 

•  Glochidia develop 
as parasites (on fins 
and gills) 

•  Juveniles drop and 
will grow in suitable 
substrate 

http://www.fws.gov/midwest/mussel/images/life_cycle_620.gif 



LIFE HISTORY    
•  Mantle flap lures 
•  Glochidia in the 

middle 
•  Deflatable 

Mulluskconservation.org 



LIFE HISTORY 
Host Fish 
•  Very little is known about host fish specificity or tolerances 
•  Most mussels can only parasitize certain fish species; 

therefore, if the fish is threatened so is the mussel   
•  Research: field DNA and lab infection 



LIFE HISTORY 

Glochidia 
•  Exceedingly little is known about the larval, or 

glochidia, stage of Texas species. 
•  We don’t know what many of them look like, or 

what strategies they use to find fish (e.g. lures) 



MUSSEL VIDEOS 



MUSSEL VIDEOS 



HABITAT 



HABITAT 



HABITAT 

Deep Species 

Shallow Species 



STATE REGULATIONS & REQUIREMENTS 

 
 

Protection of State-Listed Species in Texas 
-  State law prohibits take (incidental or otherwise) of state-listed species 

(Chapters 67-68 TPW Code; Section 68.015 TPW Code; and Section 65.171 of TAC) 

-  State-listed species may only be handled by persons possessing a 
Scientific Collecting Permit or Letter of Authorization issued to relocate a 
species. 

 
Penalties:  
-  Up to a Class A Misdemeanor & 1 year in jail; and 
-  Fines & Restitution values per individual, vary by species (TPWD 

developing mussel values) 

STATE STATUS: 15 species listed as 
Threatened by TPWD on January 17, 2010 

 



STATE REGULATIONS & REQUIREMENTS 



RESOURCES 



TYPES OF PROJECTS THAT MAY REQUIRE MUSSEL SURVEYS 

•  Placement of fill in 
     channel or reservoir 

•  Dredging 

•  Changes to banks 

•  Dewatering/cofferdamming 

•  River channel modifications 

•  Projects requiring CWA Section 404 permits 

•  Any project that impacts the bottom 
     of a channel  or reservoir 
 



Begin 
Construction 

Conduct Survey & Relocation Activities (April-Oct)  
(4-8 weeks, depending on project size) 

Prepare Aquatic 
Resource Relocation 

Plan (2-4 weeks) Assess Specific Project Needs & 
Determine Best Survey 
Methodology (2-4 weeks) 

Obtain TPWD 
Approval on Plan 

(1-4 weeks) 

Presence/Absence 
Surveys (April-Oct) 

(1-8 weeks) 

No State-listed 
Species Found; 
Report Findings 

(2 weeks) 

Begin 
Construction 

“Assume Presence” 
Methodology Selected 

(100% of impact area + 
sedimentation) 

“Demonstrate Absence” 
Methodology Selected (625 m2) 

Report Detailed 
Findings (> 4weeks) 

State-listed 
Species Found 

More Surveys During Dewatering 
(if Determined Necessary) 

Habitat Assessment 
(1-2 weeks) 

Take Away Message:  
Plan Project Early to Avoid Delays 

Suggest  ≥4 mths before construction 

PROJECT PLANNING AND PROCESS 



STATE SURVEY PROTOCOLS COMING SOON 
•  Define exactly HOW to Survey (i.e., when to use SCUBA) 
•  HOW MUCH to survey  
•  WHERE to survey (upstream vs. downstream limits) 
•  WHEN can survey, likely April - October 

 



CASE STUDIES 

•  Site habitat assessment  

•  “Typical” presence/absence survey 

•  Relocation, PIT tagging and monitoring on Trinity River in 

Dallas, Texas 

•  Dewatering and relocation on Trinity River in Dallas, Texas 



SITE HABITAT ASSESSMENT 
•  Least intensive 
•  Inexpensive/fast 
•  No SCUBA 

•  Desktop component 
•  Visual inspection in field 
•  Tactile/visual survey if 

shallow   



PRESENCE/ABSENCE SURVEY 
•  SCUBA or visual/tactile wading surveys 
•  Twenty five, 25 m2 randomly placed survey plots (625 m2 total)   
•  Combined presence/absence and relocation protocol  
•  Smaller survey area possible  



•  SCUBA safety: 
positive pressure 
full face masks  

      & drysuits 

•  SCUBA divers 
conduct tactile 
searches 

•  Visual ID by a 
TPWD-permitted 
biologist 

•  Transport live 
mussels in coolers 
to the pre-selected 
relocation site  

SCUBA SURVEY METHODOLOGY 



RELOCATION MONITORING: CA CROSSING BRIDGE 



RELOCATION MONITORING: MARKING AND MEASURING 



RELOCATION MONITORING: RELOCATION SITE 



RELOCATION SITE 



RELOCATION MONITORING: RECOVERY 
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RELOCATION MONITORING: GROWTH 
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DEWATERING AND RELOCATION: WESTERN DAMS 

Western Dams 
Rehabilitation Project 



California Crossing Dam 
Construction Began in October 2013 

 

DEWATERING AND RELOCATION: WESTERN DAMS 





ADD GOOGLE EARTH IMAGE OF THE DEWATERING HERE! 



CALIFORNIA CROSSING DAM DEWATERING 

•  Relocated 8,632 mussels; 21 total species 
•  Relocated 175 Tx Pigtoe, 62 La Pigtoe, 8 “probable” Tx Heelsplitter  
•  Dewatering for mussel relocation is very rare 



ZEBRA MUSSEL VS. NATIVE MUSSELS 



http://nas.er.usgs.gov/taxgroup/mollusks/zebramussel/maps/current_zm_quag_map.jpg 

ZEBRA MUSSELS IN THE UNITED STATES 



Lakes with Zebra Mussels or DNA 

ZEBRA MUSSELS IN TEXAS 



IMPACTS OF ZEBRA MUSSELS ON TEXAS NATIVE MUSSELS 

•  Federal listing implications 
•  12 of the 15 State listed threatened species 
•  12-Month findings (potential for listing) anticipated in 

FY 2017 



•  Funding Mussel 
Studies in Texas 

•  Possible Federal 
Listing Implications 
after FY 2017 

•  Potential Economic    
& Schedule Impacts 

 
•  TWCA Committee 



ZEBRA MUSSELS: CITY OF DENTON 
•  Lake Ray Roberts 

infested July 2012 
 

•  City of Denton water 
intake structure  

 

•  By Summer 2014, 80% 
covered in zebra mussels 

 

•  Projects anticipated to 
cost >$3 million 

 

•  Increase in water prices 
to customers anticipated 



ZEBRA MUSSELS: ENGINEERING SOLUTIONS 

•  Risk assessment to water bodies and system-wide 
infrastructure, before and after infestation  

•  Development of prevention and mitigation strategies 
•  Engineering design for new projects and retrofit for existing 

infrastructure 
•  Assistance with project prioritization and CIP budgeting 

(program management-type planning) 
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The image cannot be displayed. 
Your computer may not have 
enough memory to open the 
image, or the image may have been 
corrupted. Restart your computer, 
and then open the file again. If the 



QUESTIONS? 
 Contact Information:    
 Brian Cowan 
 brian@zaraenvironmental.com 
 (512) 632-8409 


