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EXECUTIVE SUMMARY

The Texas Parks and Wildlife Department (TPWD) is tasked with conducting shrimp farm
inspections to ensure that exotic shrimp and/or pathogens related to aquaculture facilities are not
introduced into Texas waters. This report documents results from TPWD shrimp farm
inspections conducted during 2003 to 2008. Overall, TPWD conducted 7,363 shrimp farm
inspections ranging from a low of 696 inspections in 2008 to a high of 2,053 inspections in 2003.
Due to the variable economic trends, the number of shrimp facilities in production and inspected
annually ranged from six to thirteen.

In 2003, shrimp farm inspectors conducted 2,053 pond inspections to assess the health of
shrimp stocks on two research and 11 commercial facilities. TPWD inspectors requested 18
samples be submitted to Texas Veterinary Medical Diagnostic Laboratory (TVMDL) in College
Station, Texas for disease analysis. Shrimp farm operators also voluntarily submitted 114
shrimp samples of questionable health to the TVMDL for disease analysis. No samples
submitted to TVMDL in 2003 indicated the presence of viral infections.

In 2004, shrimp farm inspectors conducted 1,553 pond inspections to assess the health of
shrimp stocks on one research and 10 commercial facilities. TPWD inspectors requested seven
samples be submitted to TVMDL in College Station, Texas for disease analysis. Shrimp farm
operators also voluntarily submitted 35 shrimp samples of questionable health to the TVMDL for
disease analysis. Due to the presence of Taura Syndrome Virus (TSV), all four Rio Grande
Valley shrimp farms were placed under quarantine conditions. TPWD field inspectors and
shrimp farmers submitted additional samples to the TVMDL for further examination. Shrimp
farms were put under quarantine from May 29" till September 1, 2004. No effluent could be
discharged before that time due to established guidelines.

In 2005, shrimp farm inspectors conducted 1,335 pond inspections to assess the health of
shrimp stocks at one research and 10 commercial facilities. TPWD inspectors requested one
sample be submitted to TVMDL for disease analysis. Shrimp farm operators also voluntarily
submitted 28 shrimp samples of questionable health to the TVMDL for disease analysis.

In 2006, shrimp farm inspectors conducted 929 pond inspections to assess the health of
shrimp stocks at one research facility and nine commercial facilities. TPWD inspectors
requested that eight samples be submitted to TVMDL for disease analysis. Shrimp farm
operators also voluntarily submitted 32 shrimp samples of questionable health to the TVMDL for
disease analysis.

In 2007, shrimp farm inspectors conducted 797 pond inspections to assess the health of
shrimp stocks at one research and seven commercial facilities. Shrimp farm operators
voluntarily submitted five shrimp samples of questionable health to the TVMDL for disease
analysis.

In 2008, shrimp farm inspectors conducted 696 pond inspections to assess the health of
shrimp stocks at one research and five commercial facilities. No shrimp samples were submitted
to TVMDL for disease analysis.

During 2003-2006, Necrotizing Hepatopancreatitis and Hemocytic Enteritis were the
most prevalent diseases detected at the shrimp farms. However in 2004, the lower coast farms
were also infected with TSV. During 2007-2008, no diseases were observed at any of the
aquaculture facilities even though greater than 1,490 inspections were conducted.






INTRODUCTION

In Texas, shrimp farm inspections have been conducted by Texas Parks and Wildlife
Department (TPWD) staff since 1998. The inspection program was designed to ensure that
exotic shrimp and/or pathogenic agents (i.e. viruses) associated with aquaculture were not
introduced into Texas waters. Currently, Specific Pathogen Free (SPF) Pacific white shrimp
(Litopenaeus vannamei) are the only exotic shrimp species that can be cultured within the Texas
Exotic Species Exclusion Zone (ESEZ) (Figure 1). Pacific white shrimp are currently on the list
of Harmful or Potentially Harmful Exotic Fish, Shellfish, and Aquatic Plants under the Texas
Administrative Code, Title 31, Part 2, Chapter 57, Subchapter A. Facility inspections of
commercially farmed Pacific white shrimp are conducted to ensure compliance with “department
code” which was designed to prevent escapement of cultured exotic shrimp into Texas waters
(Juan and Adami, 2003).

SPF Blue shrimp (L. stylirostris) can also be cultured on a case by case basis, which
would be determined by TPWD when cultured outside the ESEZ. These regulatory measures
ensure exotic species do not escape and establish populations that could negatively impact native
shrimp species in Texas waters. To prevent harmful disease releases into Texas waters, and
possible infection of native crustaceans, farmers must demonstrate “disease-free” status prior to
discharging effluents into public waters from shrimp culture ponds (Texas Parks and Wildlife
Regulations 2001).

Prior to 1992, farmers were not required to use SPF certified offspring to stock their
ponds (State of Texas 1989-1990). SPF brood stocks were developed in the late 1980°s and
commercial trials were started in 1990. During that period, Runt Deformity Syndrome caused by
Infectious Hypodermal and Hematopoietic Necrosis Virus (IHHNV) (Brock and Main 1994),
was present in cultured shrimp. Because quarantines were not yet imposed, virus latent water
could be released at that time. Even though confirmed IHHNYV infected shrimp were destroyed,
not all ponds were examined. In 1995, Taura Syndrome Virus (TSV) caused mass mortalities of
Texas farm raised Pacific white shrimp (Brock et al. 1995). The culture water was voluntarily
quarantined by shrimp farmers until September 1, as suggested by TPWD Coastal Fisheries
management personnel, in order to prevent viral exposure to native juvenile white shrimp (L.
setiferus). Erickson (1997) determined that while white shrimp were susceptible to TSV, the
native brown shrimp (Farfantepenaeus aztecus) and native pink shrimp (F. duorarum)
demonstrated resistance and were not affected.

As part of the TPWD shrimp farm inspection program, inspectors determine the general
health of representative shrimp taken from every culture pond prior to discharge and/or harvest.
If a shrimp disease manifestation was observed and verified through laboratory examination, the
inspectors would quarantine the facility according to the disease identified. The objective of this
report is to document shrimp farm inspections conducted during the 2003-2008 production
season and report general trends in shrimp health and production efforts.

MATERIALS AND METHODS
TPWD personnel conducted two types of exotic shrimp inspections: 1) facility

inspections and 2) shrimp health examinations. Inspection procedures for facilities and shrimp
health examinations are described by Juan and Adami (2003).



Two full-time inspectors conducted the majority of the exotic species facility inspections
and shrimp examinations. Additional assistance was provided by Coastal Fisheries Division
personnel as needed. The inspection team covered the entire Texas coast during 2003-2008.
The west Texas shrimp farms have not been inspected since 2002, due to a possible threat of
disease transmission by coastal inspectors. However, inland fisheries personnel can conduct the
shrimp farm inspections if needed.

Facility Inspections

Shrimp facility inspections conducted at both existing and new facilities, ensured that
facility improvements or renovations (i.e., farms adding culture ponds or modifying discharge
structures, fill and drain canals, wetlands or settling basins) complied with TPWD shrimp farm
regulations (Texas Parks and Wildlife Regulations 2001 ). Facility inspection criteria for
screening requirements are designed to prevent escape of cultured exotic Pacific white shrimp
into Texas waters. Department policy requires an Exotic Species Culture Facility Inspection
Report (Appendix A) be completed by an inspector and submitted to the Exotic Species Program
Leader for final review. The Exotic Species Program Leader will issue a permit if all
departmental criteria have been satisfied. If a criterion was not approved, a second inspection
would be conducted at a later date after the completion of specified improvements. A permit
must be issued to the applicant before culture operations could proceed.

Shrimp Health Examinations

Shrimp inspection protocols were developed by TPWD Resource Protection and Coastal
Fisheries Division personnel as outlined in the 71* Legislature, Texas Senate Bill 1507, Fish
Farming Act of 1989, Chapter 637 to protect state waters and marine ecosystems. Shrimp health
examinations (e.g. in ponds, tanks and raceways) were conducted by visual examination of
shrimp from each culture unit. Relative health of the shrimp was evaluated with the primary
objective of preventing disease manifestations from impacting marine ecosystems with effluent
discharges. Inspectors recorded shrimp health examination data on the Clinical Analysis
Checklist (Appendix B). Shrimp health examinations were conducted when shrimp reached six
to eight weeks of age. At this point in their life cycle, shrimp weigh approximately 1.0 g or more
and are large enough to exhibit symptoms (as listed on the clinical analysis checklist) of disease
manifestation. A minimum of 50 shrimp, randomly sampled, were examined per culture unit
during the production season (March-November). The number of specimens (50) was a
manageable number by both TPWD and the production facilities This number would also
provide a 5-10 % prevalence of disease infection in a population greater than 100,000 (Lightner,
editor 1996) Examinations were conducted prior to the release of effluent water from the
facility. Once the shrimp were examined and declared to be disease-free, effluent could be
discharged from the facility for a two week period into state waters without additional
examinations under the Texas Administration Code, Title 31, Part 2, Chapter 57, Subchapter A,
Rule 57.114 (f) (2). However, if disease symptoms were observed during the examination,
TPWD inspectors imposed a “mandatory quarantine” status on the facility. The duration of the
quarantine period varied depending on the disease identified. If TSV was observed, the
quarantine period would extend until September 1*. Detection of Yellow Head Virus and/or
White Spot Syndrome Virus would require a 90 day post harvest effluent quarantine period.



RESULTS
2003 Facility Inspections
Inspections were conducted on all shrimp farms in Texas which culture exotic Pacific
white shrimp (Figure 2). The TPWD inspection team also inspected two facilities that modified
their operations by adding greenhouse nursery raceway systems. No shrimp escapements were
reported or observed by farmers or inspectors during 2003.

2003 Shrimp Examinations

Shrimp examinations started April 10™, 2003 and included inspections on 2,053 ponds,
observing more than 124,000 shrimp. TPWD inspectors requested shrimp farmers to submit 18
samples (2-10 shrimp/sample) to Texas Veterinary Medical Diagnostic Laboratory (TVMDL) for
further examination.

Shrimp farmers voluntarily submitted 114 pond samples (2-10 shrimp/sample) to
TVMDL for disease examination. With the combined samples (132) requested by TPWD and
volunteered by shrimp farmers, 26 were diagnosed with Necrotizing Hepatopancreatitis (NHP)
and 22 were diagnosed with Hemocytic Enteritis (HE) and two ponds tested positive for both
NHP and HE. NHP has been documented in both aquaculture and wild caught shrimp (Frelier et
al. 1992 and Dorf et al. 2005). HE is caused by blue-green algae (Lightner, editor 1996). Neither
of these diseases has been documented as threats to wild stocks, therefore no quarantines were
imposed on the facilities. Inspection records for each farm are shown on Table 1.

2004 Facility Inspections

The TPWD inspection team inspected two facilities that added ponds to their production
system and two facilities leased ponds on an existing shrimp farm. No shrimp escapements were
reported or observed by farmers or inspectors during 2004.

2004 Shrimp Examinations

Shrimp examinations started on May 5™, 2004 and included inspections on 1,553 ponds,
observing more than 90,800 shrimp. TPWD inspectors requested shrimp farmers submit seven
samples (2-10 shrimp/sample) to TVMDL for further examination. Shrimp farmers voluntarily
submitted 35 samples (2-10 shrimp/sample) to TVMDL for disease examination. With the
combined samples (42) from TPWD and shrimp farmers sent to TVMDL, three were diagnosed
with NHP, five were diagnosed with HE and 19 tested positive for TSV. Facilities with positive
TSV results were quarantined until September 1* of the production year. Inspection records for
each farm are shown on Table 2.

2005 Facility Inspections

The TPWD inspection team inspected two facilities that added ponds to their production
system and one research facility entered the program. No shrimp escapements were reported or
observed by farmers or inspectors during 2005.

2005 Shrimp Examinations

Shrimp examinations started on May 117, 2005 and included inspections on 1,335 ponds,
observing more than 82,400 shrimp. TPWD inspectors requested a shrimp farmer submit one
sample (2-10 shrimp/sample) to TVMDL for further examination. No disease was detected in
the sample. Shrimp farmers voluntarily submitted 28 samples (2-10 shrimp/sample) to TVMDL

lﬂ’l



for disease examination; five were diagnosed with NHP; eight were diagnosed with HE and three
were diagnosed with bacterial septicemia. Bacterial septicemia is not caused by exotic
pathogens, so no quarantines were imposed. Inspection records for each farm are shown in
Table 3.

2006 Facility Inspections

The TPWD inspection team inspected one facility that added ponds to their production
system. No shrimp escapements were reported or observed by farmers or inspectors during
2006.

2006 Shrimp Examinations

Shrimp examinations started on May 2™, 2006 and included inspections on 929 ponds,
observing more than 57,400 shrimp. TPWD inspectors requested shrimp farmers submit eight
samples (2-10 shrimp/sample) to TVMDL for further examination. One sample tested positive
for both NHP and HE, one sample tested positive for HE only.

Shrimp farmers voluntarily submitted 32 samples (2-10 shrimp/sample) to TVMDL for
disease examination; 16 were diagnosed with NHP; 13 were diagnosed with HE and three tested
positive for both NHP and HE. Inspection records for each farm are shown in Table 4.

2007 Shrimp Examinations

Shrimp examinations started on May 24", 2007 and included inspections on 797 ponds,
observing more than 49,500 shrimp. TPWD inspectors did not request any samples be examined
by TVMDL. Shrimp farmers voluntarily submitted five samples (2-10 shrimp/sample) to
TVMDL for disease examination. One sample tested positive for bacterial septicemia.
Inspection records for each farm are shown in Table 5.

2008 Facility Inspections

The TPWD inspection team inspected one facility that added ponds to their production
system. No shrimp escapements were reported or observed by farmers or inspectors during
2008.

2008 Shrimp Examinations

Shrimp examinations started on May 14", 2008 and included inspections on 696 ponds,
observing more than 44,200 shrimp. TPWD inspectors did not request any samples be examined
by TVMDL. Shrimp farmers did not need to self-submit any samples. Inspection records for
each farm are shown in Table 6.

DISCUSSION

2003

Texas shrimp farmers cultivated 1,233 ha and harvested close to 4.1 million kg of shrimp,
worth an estimated $17.9M (Table 7). Unit production averaged 3,309 kg/ha and no shrimp
escapements were reported or observed. The number of shrimp diseases reported was also
greatly reduced in 2003, compared to 2002 (Juan and Adami, 2004).



More ponds were inspected in 2003 than in 2002 and TPWD inspectors required more
sample submissions to TVMDL for disease analysis (Table 8). Conversely, shrimp farmers
voluntarily submitted fewer samples than in 2002. In 2002, the fear of NHP caused shrimp
farmers to self-submit more samples to TVMDL for disease confirmation. In order to control
NHP, this disease needed to be confirmed by TVMDL before the use of feed containing the
Investigational New Animal Drug (INAD), Oxy-Tetracycline (OTC) could be used. In 2003,
Texas shrimp farmers added more acreage to culture shrimp and the annual production increased
to 4.08 million kg. Despite the production increases, the product value dropped slightly (Lam,
personal communication 2002). The price of shrimp dropped to its lowest value (approx.
$2.10/1b.) in more than 15 years (Hodgson, personal communication 2002).

2004

Texas shrimp farmers cultivated 940 ha of ponds, which produced approximately 3.6
million kg of shrimp, worth an estimated $16.7 million (Table 7). Production averaged 3,840
kg/ha and no shrimp escapements were reported or observed by farmers or inspectors during
2004.

On May 29", 2004, shrimp farmers in the lower Rio Grande Valley area contacted the
TPWD inspector about unusual bird activity on the ponds. The shrimp farmers in this area had
not started discharging, so they were requested to continue this mode of operation as a
precaution. The farmers submitted shrimp samples to TVMDL for analysis with results coming
back in early June. TSV was confirmed in all four facilities in the area within a week. Shrimp
farmers were contacted to make sure they do not discharge water until September 1, 2004 as per
TPWD disease management protocols. This strategy will ensure native white shrimp are large
enough and will not be infected with TSV. The strategy seemed to work as a subsequent study
did not show TSV in the wild shrimp population (Adami and Juan, 2010). Shrimp farms in the
upper coast were also closely monitored after TSV was detected in the lower Rio Grande Valley
but no disease was detected during sampling.

Although 1,553 ponds were inspected in 2004, TPWD only required seven pond samples
be submitted to TVMDL for disease analysis (Table 8). Once a pond is confirmed with TSV, all
ponds on the facility are quarantined; therefore no water can be discharged. Since shrimp
farmers can not discharge water before September 1%, fewer inspections were required.

2005

Texas shrimp farmers cultivated 771 ha, which yielded approximately 3.1 million kg of
shrimp, worth an estimated $13.7 million in 2005 (Table 7). This production averaged 4,024
kg/ha in 2005. No shrimp escapements were reported or observed by farmers or inspectors
during 2005.

Because of the TSV episode in 2004, fewer ponds were stocked and inspected in 2005.
TPWD required fewer pond samples be submitted to TVMDL for disease analysis (Table 8).
Conversely, shrimp farmers voluntarily submitted more samples than TPWD requested as an
early disease detection management tool. Although, total yield was less than previous year’s
production, the yield per hectare was greater (Table 7). Despite increases in production per unit;
the value per unit went down. This could partly be due to high shrimp imports (USDA, 2007).

The absence of TSV, which previously affected the mid-coast areas (Adami and Juan
2004) and the Rio Grande Valley shrimp farms (Table 8) was a positive observation noted during
2005 inspections.



2006

Texas shrimp farmers cultivated 650 ha of ponds and produced approximately 2.3 million
kg of shrimp, worth an estimated $10 million in 2006 (Table 7). Production averaged 3,500
kg/ha this production year. No shrimp escapements were reported or observed by farmers or
inspectors during 2006.

Although fewer numbers of ponds (929) were inspected in 2006, TPWD required more
pond samples be submitted to TVMDL for disease analysis (Table 8). Shrimp farmers also
voluntarily submitted more samples than TPWD requested as an early disease detection
management tool. More ponds were detected to have both NHP and HE. These diseases
lowered the unit production compared to 2005.

2007

Texas shrimp farmers cultivated 505 ha of ponds and harvested approximately 1.58
million kg of shrimp, worth an estimated $6.95 million in 2007 (Table 7). Production averaged
3,129 kg/ha in 2007. No shrimp escapements were reported or observed by farmers or inspectors
during 2007. The number of shrimp diseases reported was also greatly reduced in 2007 (Table
8).

Fewer numbers of ponds were inspected in 2007 and TPWD required no pond samples be
submitted to TVMDL for disease analysis (Table 8). Shrimp farmers voluntarily submitted five
samples to TVMDL as an early disease detection management tool. Only one sample was
detected with bacterial septicemia. However, due to unknown reasons, shrimp per unit
production was lower than 2006 (Table 7).

2008

Texas shrimp farmers cultivated 394 ha of ponds and harvested approximately 1.69
million kg of shrimp, worth an estimated $7.45 million in 2008 (Table 7). Production averaged
4,292 kg/ha in 2008. No shrimp escapements were reported or observed by farmers or inspectors
during 2008.

Fewer numbers of ponds were inspected in 2008 and TPWD required no pond samples be
submitted to TVMDL for disease analysis (Table 8). Shrimp farmers also did not submit
samples to TVMDL for disease analysis. No diseases were reported in 2008.

From 2003 to 2008, fewer and fewer ponds were stocked each year and hence fewer
ponds were inspected. A possible assumption to the decrease in production is the high volume of
imports (National Marine Fisheries Service, 2010). The high volume of imported shrimp has
also caused the price to drop and has made the local product harder to sell (Jaenike, personal
communication 2005).

The continued use of SPF seedlings, shrimp farmers vigilance, and the TPWD shrimp
inspection program have all contributed in controlling TSV infections. NHP and HE are
currently the main diseases for the farm raised shrimp. NHP can be controlled by using the
INAD-OTC medicated feed. However, farmers still need to be vigilant and submit suspicious
samples to a shrimp disease specialist for confirmation before administering the medicated feed.

From 2003-2008, the TPWD shrimp inspection program served both the state and the
farmers by detecting diseases and dealing with issues related to shrimp health. Because of the



frequent on site inspections, TPWD ensured that exotic shrimp or harmful pathogens did not
escape in the effluent discharge.

Production of SPF disease resistant brood stock by the U.S. Marine Shrimp Farming
Consortium and private brood stock producers appears to have curtailed diseases such as TSV,
which are a major concern to Texas shrimp farms. Enforcing the use of SPF certified shrimp and
continued surveillance of the shrimp farming industry also appears to be an important
management tool for reducing the environmental risk of disease transmission to Texas marine
ecosystems.



ACKNOWLEDGEMENTS

This report was compiled through the efforts of the Texas Parks and Wildlife Department
shrimp farm inspection team of the Coastal Fisheries Division. We would like to thank all the
Texas farmers (commercial and research) for helping us make the inspection program successful.
We are grateful to Dr. Mark Fisher and the anonymous Coastal Fisheries reviewers for providing
useful edits to the manuscript. Funding for the operation of this program was provided by Texas
Parks and Wildlife Department, Fund 9 (Game Fish and Water Safety Fund).



LITERATURE CITED

Adami, Robert Jr. and Y. S. Juan 2004. Shrimp Farm Inspection Program Report, 2000 & 2001.
Texas Parks and Wildlife Department, Coastal Fisheries Division. Management Data
Series Number 225. Austin, TX.

Adami, Robert Jr. and Y. S. Juan 2010. Viral infection surveillance of bait shrimp in four Texas
bays. Texas Parks and Wildlife Department, Coastal Fisheries Division. Management
Data Series Number 258. Austin, TX. 12 pp.

Brock, J. A., and K. L. Main. 1994. A guide to the common problems and diseases of cultured
Penaeus vannamei. World Aquaculture Society, Baton Rough, LA. 242 pp.

Brock, J. A., R. Gose, D. V. Lightner, and K. Hasson. 1995. An overview on Taura syndrome,
an important disease of farmed Penaeus vannamei. Pages 84-94 in Swimming Through
Troubled Water, Proceedings of the Special Session on Shrimp Farming. (C.L. Browdy
& J.S. Hopkins, eds.). World Aquaculture Society, Baton Rouge, LA.

Dorf, B. A., C. Hons and P. Varner. 2005. A three-year survey of penaeid shrimp and
callinectid crabs from Texas coastal waters for signs of disease due to White Spot
Syndrome Virus or Taura Syndrome Virus. Journal of Aquatic Animal Health 17:373-
379.

Erickson, H. S. 1997. Effect of Taura Syndrome virus on Selected Penaeid Species and other
Marine Organisms. Master’s Thesis, Texas A&M University-Corpus Christi, Corpus
Christi, Texas.

Frelier, P.F., R.F. Sis, T.A. Bell and D.H. Lewis. 1992. Microscopic and Ultrastructural Studies
of Necrotizing Hepatopancreatitis in Pacific White Shrimp (Penaeus vannamei) Cultured
in Texas. Vet. Path. 29:269-277.

Hodgson, Les. 2002. (Personal communication) Marco Sales. Brownsville, Texas.
Jaenike, Fritz. 2005. (Personal communication) Harlingen Shrimp Farm. Los Fresnos, Texas

Juan, Y. S. and R. Adami, Jr. 2003. Texas Parks and Wildlife Shrimp Culture Inspection
Program-A Historical Overview and First Annual Report, 1999. Texas Parks and
Wildlife Department, Coastal Fisheries Division. Management Data Series Number 182.
Austin, TX.

Juan, Y. S. and R. Adami, Jr. 2004. Shrimp Farm Inspection Program Report, 2002.. Texas
Parks and Wildlife Department, Coastal Fisheries Division. Management Data Series
Number 228. Austin, TX.

Lam, Douglas. 2002. (Personal communication) Bayou City Fish Co. Houston, Texas.

Lightner, D. V., editor. 1996. A Handbook of Pathology and Diagnostic Procedures for Disease
of Penaeid Shrimp. World Aquaculture Society, Baton Rouge, Louisiana, USA



10

National Marine Fisheries Service. 2010. Shrimp Statistics April 2010.
http://www.st.nmfs.noaa.gov/st1/market news/doc45.txt

State of Texas. 1989-1990. Texas Parks and Wildlife Laws 1989. West Publishing Co., St. Paul,
MN.

Texas Parks and Wildlife Regulations. 2001. Statewide Hunting and Fishing Proclamation 2001-
2002. Texas Parks and Wildlife Department. Austin, TX.

United States Department of Agriculture-Foreign Agricultural Service. 2007. Fish and Seafood
Products: Market News. Shrimp Imports Increase Despite Confirmed Antidumping.
March 2007. http://www.fas.usda.gov/ffpd/Newsroom/Articles/shrimp_imports.asp




11

SLIIUH ONAOOWSH = HH 44
snnearouedojedoy SuIzniorddN = JHN s

0 8 4 C 9¢ 148! 31 €S0°C 6LV [e10L
0 0 0 0 0 0 0 14 14 JLSL
0 0 0 0 0 0 0 8 8 Jnpg mo[4-§qv.L
0 0 0 [4 0 4 0 9¢ vl 9Z331g Ba§ SEX9 |,
0 ! 0 0 0 I I €6 9 poojeas UnIejN ‘1S
0 I 0 0 0TI I 0 vLC 601 ou “Ie)S UIdYINoS
0 [ 0 0 0 0 [ 8¢1 91 e, ] duys D3y
0 0 0 0 0 0 0 ! ! UOS pue SI9BUSN
0 I 0 13 0 vl 0 vL 14 LUAAS |
0 9 0 4 0 8 0 vOl 194 dwLyS uesulIey
0 8% [ el 13 Ly I (433 L9 dwLiyS AS[[eA s1omog
0 14 0 0 0 0 14 0¢ 6L we ] dwliys s10mog
0 4 0 0 0 (4 0 LE el wie] enby [[amisny
0 SI ! 14 el [43 ! 0¢€¢ YL amynoenby ooiry
(101e12d  (101eI0dO  (103RI2dO
(101e30dO pue pue pue
(101e10dQO pue dmdl) dMmdl)  dmdl)

pue dMdL) dMdl) dH+dHN  ««dH «dHN  100e10d0 ML

OSBOSIP JIOUYI0  PIIOAJUI ym ym ym Aq Aq

)M PAjoJul 0U POJOJJUI  PIVJJUI  PIIOJUI  paprwgns  paprwugns  qMJL A poImnd

so[dweg sodweg  sojdweg  sojdweg  sojdweg  sojdweg  sojdweg  suopoadsuy  spuod Aioeq

“Airoey Aq pazirewwuns ‘g0 10J sp1odoar uonoadsur dwys---1 7797,



12

SILIDIUH ONAOOWSH = HH 44

spryearouedojedoy SuIzjoIooN = dHN s

SNIIA QWOIPUAS BINB], = ASL %

13 4! S 13 61 93 L €SS°l 1233 [e10L
[ 14 13 0 0 8 0 S S g mo[4-§qv.L
0 0 0 0 0 0 0 1974 14! 9Z331¢ BIS SBX9 ],
0 0 0 0 0 0 0 €01 4% poojeas UnIeN ‘1S
0 0 0 0 0 0 0 88 C ouJ “Ie)S uIdYINog
0 14 0 0 S 6 0 99 134 BV BWo]
0 0 0 0 0 0 0 194 0l aImnoenby s If
0 0 [ 0 [4 13 0 8L 194 dwLyS uesulIey
[ [ 0 0 S 14 13 v0¢ LS R AS[[RA S1omog
0 [ 0 0 0 0 [ v8¢ 6L we ] dwiiys s10mog
0 0 0 0 0 0 0 S¢ 4! e enby [[amisny
! [4 ! £ L I 3 14! S9 amynoenby ooiry
(101832dO (101e10d(  (103R12dQO
pue (101830dO pue pue (101e30dO
damdl) pue dMdL) damdl) pue
9SB3SIP  AMdL)  ««HH +*dHN amdl)  owepdo  dmdl
110 M. pajojul s s *ASL YIm £q £q
Pa3odJuI 0U Po1odJuUI  PajoRJuI pojodJul  paprwiqns  paprwgns  qMdJL A9 paamno
so[dweg soidweg  sopdweg  sojdweg so[dweg so[dweg  sojdweg  suonoadsuy  spuod Aioeq

“Anroey Aq pazirewwuns ‘p()(g 10 Sp1odar uonoadsur dwys---g 7797,



13

SLIRIUH ONAOOWSH = HH 44
snnearouedojedoy SuiznoiddN = JHN  «

13 el 0 8 S 8¢ [ SEE’T €8¢ [e10L
[ 0 0 0 0 [ 0 S 14 g mo[4-§qv.L
0 0 0 0 0 0 0 14! L 9Z331g 89§ SBX9 ],
0 0 0 0 0 0 0 oIl 4% poojeas UnIeN ‘1S
0 0 0 0 0 0 0 8% [T ouJ “Ie)S uIdYINog
4 4 0 [ 0 S 0 $9 1T BV BWo]
0 0 0 0 0 0 0 144 4! aImnoenby s If
0 0 0 0 0 0 0 ILT 194 dwiyg udsulIley
0 0 0 0 0 0 0 8¢ty 9 R AS[[RA S1omog
0 0 0 0 0 0 0 S0¢ 143 we ] dwiiys s10mog
0 0 0 0 0 0 0 6¢ 4! e enby [[amisny
0 I 0 L S C ! LCT 69 amynoenby ooiry
(101e32dO (101e12d  (103B12d()  (103R12dO
pue (101e30dO pue pue pue
dmdl) pue dmdl) amdl) dmdl)
ERLENY dmdl) HdH+dHN  «dH «dHN  10je10d0 ML
110 M. pajojul s s s £q £q
Pa3odJuI 0U POIOdJUI  PAJOJUI  PpAjoRJuUI  paprwgns  paprwuqns  qMJL A poImnd
so[dweg sodweg  sojdweg  sojdweg  sojdweg  sojdweg  sopdweg  suonoadsul  spuod Aioeq

“Anroey Aq pazirewwuns ‘gz 10 sp1odoar uonoadsur dwys--¢ 7797,



14

SLIRIUH ONAOOWSH = HH 44
snnearouedojedoy SuiznoiddN = JHN  «

0 8 13 el 91 (43 8 626 SCC [e10L
0 0 0 0 0 0 0 8 14 g mo[4-§qv.L
0 0 0 0 0 0 0 01 9 9Z331g 89§ SBX9 ],
0 0 0 0 0 0 0 88 4% poojeas UnIejN ‘1S
0 0 0 0 0 0 0 (43 0l ouf “Jey§ UwIdynos
0 0 0 0 0 0 0 0¢ 4! aImnoenby s If
0 [ 4 6 [ el 0 96 14! dwLyS uesulIey
0 9 [ [ 0 0 8 ore 9 R AS[[RA S1omog
0 0 0 0 0 0 0 vLI 143 we ] dwiiys s10mog
0 0 0 0 0 0 0 IS 91 e enby [[amisny
0 ! 0 13 S1 6l 0 00T 6¢ amynoenby ooiry
(101e32dO (101e12d  (103B12d()  (103R12dO
pue (101e30dO pue pue pue
dmdl) pue dmdl) amdl) dmdl)
ERLENY dmdl) HdH+dHN  «dH «dHN  10je10d0 ML
110 M. pajojul s s s £q £q
Pa3odJuI 0U POIOdJUI  PAJOJUI  PpAjoRJuUI  paprwgns  paprwuqns  qMJL A poImnd
so[dweg sodweg  sojdweg  sojdweg  sojdweg  sojdweg  sopdweg  suonoadsul  spuod Aioeq

“Airoey Aq pazirewwuns ‘9 10J sp1odoar uonoadsur dwys--4 7797,



15

SLIRIUH ONAOOWSH = HH 44
snnearouedojedoy SuiznoiddN = JHN  «

[ 14 0 0 0 S 0 L6L LS [e10L
0 0 0 0 0 0 0 4 4 g mo[4-§qv.L
0 0 0 0 0 0 0 8 14 9Z331g Ba§ SBX9 ],
0 0 0 0 0 0 0 16 V1% poojeas UnIeN ‘1S
0 0 0 0 0 0 0 9¢ 6 ouf “Jej§ UIdymos
[ [ 0 0 0 4 0 06 el dwLyS usguIIeH
0 13 0 0 0 13 0 323 Sv wire AQ[[BA S1omog
0 0 0 0 0 0 0 91¢ 143 wire dwyg somog
0 0 0 0 0 0 0 53 0T wie enby [[omisny
(101e32dO (101e12d  (103B12d()  (103R12dO
pue (101e30dO pue pue pue
dmdl) pue dmdl) amdl) dmdl)
ERLENY dmdl) HdH+dHN  «dH «dHN  10je10d0 ML
110 M. pajojul s s s £q £q
Pa3odJuI 0U POIOdJUI  PAJOJUI  PpAjoRJuUI  paprwgns  paprwuqns  qMJL A poImnd
so[dweg sodweg  sojdweg  sojdweg  sojdweg  sojdweg  sopdweg  suonoadsul  spuod Aioeq

“Anroey Aq pazirewwuns ¢/ ()0 10J sp1odar uonoadsur dwys---g 7797,



16

SLIRIUH ONAOOWSH = HH 44
snnearouedojedoy SuiznoiddN = JHN  «

0 0 0 0 0 0 0 969 Syl [e10L
0 0 0 0 0 0 0 4 4 g mo[4-§qv.L
0 0 0 0 0 0 0 v6 4% poojeas UnIejN ‘1S
0 0 0 0 0 0 0 19 I ouJ “Ie)S uIdyInog
0 0 0 0 0 0 0 €6 4! dwLys ussuIlIey
0 0 0 0 0 0 0 (434 vL wre dwyg somog
0 0 0 0 0 0 0 14! 4 amynoenby ooiry
(101e32dO (101e12d  (103B12d()  (103R12dO
pue (10re30dO pue pue pue
amdl) pue amdl) dmdl) dmdl)
98BaSIp dMdl) dH+dHN  «dH *dHN Ioleredg  AMdL
110 M. pajojul s s s £q £q
Pa3odJuI 0U POIOdJUI  PAJOJUI  PpAjoRJuUI  paprwgns  paprwuqns  qMJL A poImnd
so[dweg sodweg  sojdweg  sojdweg  sojdweg  sojdweg  sopdweg  suonoadsul  spuod Aioeq

“Airoey Aq pazirewwuns ‘g 10J sp1odoar uonoadsur dwys---9 7797,



17

spunod 7' =8 [ 4% :9ION
SOIOR [T =B | 4 :9ION

G888 SYL 6Tt 69°1 v6¢ 800C
69L°€1 $6'9 6C1°€ 8S°1 S0S L00T
00%°S1 0001 00S°€ LTT 059 9002
SOLLI 99°¢1 v20y 01°¢ ILL S00T
CYLLI L9°91 0b8°E 19°¢ 0v6 v00¢
2951 96°L1 60€°€ 80t €€l €00T
[LTP1 LELY L90°€ 9L°€ STl 2002
96691 0861 7€0°€ €s¢ SOT°l 1002
091°12C 09°81 916°C 96°C 6L8 0002
€08°¢T 091 S6vE 0’z 689 6661
(sxefjop (523
eys1e[joq uoI[[Iu) dnJeA ey/ploIx uor[[Iw) p[erx «("eY) ea1e puog 183 X

8007-6661 WOIJ seXd ], ul sp[oIA pue (eYy) saxeiooy uononpold wirey dwnys---/ 774v.[



18

150] sem o[dwes dUQ) 44
BLI9)OR(Q JB[N[[30 BNXI JO/pUk BIWooNdos [eLI9)0Bq J0/pUE SISOLIQIA 4

Let 81 oy Ol ILE 4% 0LL IST 01¥°Cl 8301
0 0 0 0 0 0 0 0 969 800¢
14 [ 0 0 0 0 S 0 L6L L00¢C
8 0 13 el 91 0 (43 8 626 900¢
el 13 0 8 S 0 8¢ [ SEE’l $00¢
4! 13 0 S 13 61 33 L €6S°1 ¥00¢C
4 0 4 C 9¢ 0 148! 81 €50°C €00¢
139 0 0 8 v8 0 vel [T 18L°1 ¢00¢C
1974 14 LT (43 vL 0 8S1 *x£C 90¥°1 100¢C
99 L 8 L1 L8 0 (43! 133 €Il 000¢C
9¢ 0 0 S 9L S¢ 41! 0§ LyL 6661
x S98B3SIp - HH+dHN dHN
Pa)oRJUI 10U I9YIO YIIM QIm qH P P ASLynm oerndO A dmdl 4Aq

‘pontwqns POIOJJUI  PJOQJUI  PIAJOJUI  PIIIJJUL Pa3odJuI panuqng poptqng  suoroadsuy Ieo X

so[dweg sodweg  sojdweg  sojdweg  sojdweg  sojdweg so[dweg so[dweg amdl

"'8002-6661 WoIJ s)nsax uorpoadsur aseasip duiLiys oy Jo uostredwo)--'g 774V



19

College
Statio

FIGUre 1.—Boundary line marking the Exotic Species Exclusion Zone to the coast.
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FIGURE 2.—Location of shrimp farms on the Texas coast from 2003-2008.
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Appendix A. Exotic Species Culture Facility Inspection Report

TEXAS PARKS AND WILDLIFE DEPARTMENT
EXOTIC SPECIES CULTURE FACILITY INSPECTION REPORT

Culturist’s Name: Date:
Company: Time:
Address: Phone (work):

Phone: (home):

Facility Location:

Fish Farmer TPWD Exotic Species
License Number: Permit Number:

YES
Does the culturist possess a current Exotic Species Permit?
Are transport vehicles, trailers, or semi-trailers properly marked
(Fish, Tilapia, etc.) or are removable signs available?
Are holding and culture containers escape proof?
4. Are at least 3 screens capable of capturing the smallest specimen
of each permitted exotic species in place between the rearing
facility and any public waters?

N —

(O8]

5. If facility is located within the Exotic Species Exclusion Zone,
has the applicant submitted an EMERGENCY PLAN to the
Department?

6. Are facilities above the 100 year flood plain?

7. If within the 100 year flood plain, has an acceptable flood
protective dike been constructed to at least a height of one foot
above the 100 year flood elevation? (Culturist must provide copies
of HUD flood plain maps or elevations determined by a certified
engineer).

8. Does the facility have reasonable security measures to prevent
theft or accidental release of Exotic Species?

9. If Tilapia are held at this facility, have they been certified as Blue
Tilapia, Nile Tilapia, Mozambique Tilapia or hybrids between
these species?

10. If exotic shellfish are held at this facility, have they been certified
as being disease free from an approved disease specialist?

11.  Is facility designed such that a discharge of waste into or adjacent
to state waters will, or is likely to occur? (If yes, applicant must
obtain the appropriate wastewater discharge authorization or
exemption from the Texas Natural Resources Conservation
Commission).

NO
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CERTIFICATION COMMENTS
() Approval Recommended

Explain deficiencies, if any:

( ) Approval Not Recommended

Other Comments:

Second Inspection Required:

Y (

Certifying TPWD Staff

Title

Signature

CULTURIST (Permit Holder)

I agree to correct the deficiencies noted above (if any) within
facilities at or above Department standards.

)

N()

TCEQ Representative

Title

Signature

days and maintain the

Signature

Date
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Appendix B. Clinical Analysis Checklist

TEXAS PARKS AND WILDLIFE DEPARTMENT
4200 SMITH SCHOOL ROAD. AUSTIN, TEXAS 78744
512-389-4800

CLINICAL ANALYSIS CHECKLIST

Facility location:

Water body/system type: ~ pond _ indoor outdoor tanks  re-circulating other
Culture unit description (number, letter, etc.)
Stage and date of stocking: PL (day) and (date)

Date of disease manifestation:

Duration of effect (days, hours since beginning):
Severity of problem:  total ~ heavy  moderate light not determined
Extent of problem:  One water system _ Multiple systems, explain:

Type/size of animal affected:
Litopenaeus vannamei (age post-stock, weight, length or etc.)
Other animals affected, explain:

Abnormalities or manifestations observed in a random sample consisting of a minimum of 50

animals. Samplesize  (Report number of occurrences for first 7 characteristics.)
Characteristics:

1. Gut empty 6. Gill discoloration

2. Emaciation 7. Shell or underlying skin with gross

3. Rostral deformity pathology typical of virus infection

4. Digestive gland atrophy/necrosis 8. Heavy or unusual predator activity

5. Shell fragile or atypically soft 9. Erratic swimming observed

Remarks (include event history, observations of water quality, if manifestation of disease is
present or not present and time since last feeding):

Necessity of Laboratory examination: _ Submit for lab test Submission Unnecessary
Reporting examiner (print):
Agency mailing address:

Date of report Signature of reporting examine
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