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e Involved in INAD and research which assisted with FDA-Indexing of Aguacalm
(metomidate hydrochloride), a fish sedative; Aquacalm is now available legally
over-the-counter for ornamental fish shippers
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Leslie N. Sturmer
Multi-County Aquaculture Extension Agent IV
UF/IFAS Shellfish Aquaculture Extension Program
Senator George G. Kirkpatrick Marine Lab, Cedar Key, FL

General:

Participated in over 625 office visits, on-site visits, telephone conservations, and e-mail
discussions with clam farmers for the purpose of providing current information on industry-
related matters.

Provided packages on clam farming, including biological, economical, marketing and
regulatory information to individuals interested in entering the business.

Provided individual assistance and appropriate forms to growers on over 50 occasions,
assisting them in completing aquaculture certificate applications, authorized user agreements,
lease transfers, or lease audits.

Involved (hosted, conducted and/or taught) in four group-learning events with over 300
participants for an estimated 750 instructional hours.

Prepared seven instructional materials with distribution, including direct mailings, handouts,
and other means, exceeding 3,000.

Conducted tours of the shellfish aquaculture industry to various groups including school
groups, reporters, researchers, state agency representatives, legislators, equipment suppliers,
educators, and other interested people.

Provided support to the Boards of Directors of the Florida Aquaculture Association, Cedar
Key Aquaculture Association, East Coast Shellfish Growers Association, and the Cedar Key
Nature Conservancy.

Served as a de facto member of the Clam Industry Aquaculture Task Force, which also serves
as my statewide advisory committee

Worked with a Clam Steering Committee comprised of representatives from industry, state
agencies and research and extension faculty from several institutions to assist in developing
multidisciplinary research projects funded through the Florida Shellfish Aquaculture
Development Program

Website / AV Projects:

Maintained website - http://shellfish.ifas.ufl.edu

Distributed Informational Resources for Florida Clam Seed Suppliers as a CD-ROM
publication.

Developing with faculty at The Whitney Lab and Harbor Branch Oceanographic Institute at
Florida Atlantic University a DVD on the Spawning and Early Culture of the Sunray Venus
Clam.

Participant in a DVD capturing the Romancing the Clam Event held in Savannah, Georgia on
March 23 during which chefs from around the country prepared regional dishes and raw clam
from Massachusetts to Florida were provided for sensory evaluation.
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Exhibits and Demonstrations:

e CLAMERICA Celebration, 5th Annual — 4™ of July, Cedar Key — Selected by the
Southeastern Tourism Society as one of the Top 20 Events for July 2008

e Clam Farming in Alligator Harbor, Open House, FSU Marine Lab, April Carrabelle
Clam Farming in the Panhandle — 3™ Annual Mighty Mullet Maritime Festival, November,
Panacea

e Clam Farming — Suwannee River Partnership CARES Dinner, October, Trenton
A Day at the Pier— youth fishing tournament and clam farming exhibit, October, Cedar Key

e Permanent display is set up in the Shellfish Aquaculture Extension and Research Facility in
Cedar Key which attracts over 100 visitors.

Workshops:

e Out on the Water, An Industry Session—Session at National Shellfisheries 101% Annual
Conference, March 24, Savannah, Georgia (session organizer and moderator)

e 2" Annual Shellfish School — Hosted by the UF Aquatic Food Products Lab, October 7-9,
2008, Apalachicola (presenter)

e Annual Clam Industry Workshop — September 14, Cedar Key (organizer and presenter)

e Clam Seed Health Assessment — Diagnostic training for seed producers, September 15, Cedar
Key (with Dr. Denise Petty)

Presentations:

e Turning ‘Derelict’ Clam Culture Equipment into Oyster Reef Building Blocks through
Reclamation of Shellfish Aquaculture Leases in Cedar Key, Florida USA, Presented at the
International Conference on Shellfish Restoration Program, November, Charleston, SC.

e Creating a “Florida friendly” hard clam through industry-driven applied research projects.
Presented at the 101st Annual Meeting of the National Shellfisheries Association, March,
Savannah, GA (with baker and Scarpa).

e Sensory characterization program for hard clams, Mercenaria spp. Presented at the 101st
Annual Meeting of the National Shellfisheries Association, March, Savannah, GA (with
Otwell and Garrido).

e Potential of sunray venus culture: Results of field nursery and growout trials. Presented at the
101st Annual Meeting of the National Shellfisheries Association, March, Savannah, GA
(with Scarpa and Creswell).

e Florida Shellfish Aquaculture. Presented at the Florida Marine Science Educators
Association’s annual conference, April, Mote Marine Laboratory, Sarasota.

Publications:

o Bivalve Bulletin Newsletter —Vol. XII, No. 3, September 2008, 6 pp; Vol. XIlII, No. 1,
February 2009, 6 pp; Vol. XIII, No. 2, September 2009, 6 pp;

e 2009 Seed Suppliers List — January 2009, 2 pp. » 2009 Clam Bag Suppliers List - January
2009, 1 pp.

e Clam Industry Workshop: Summary of Presentations— September 2008.
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e Continuous water quality monitoring for the hard clam industry in Florida, USA. 2009.
Environmental Monitoring and Assessment 148:409-419 (with Bergquist, Heuberger, and
Baker).

Projects:

o CLAMMRS Water Quality Monitoring Project — A cooperative partnership agreement
among the USDA CSREES, the Shellfish Aquaculture Extension Program and DACS
Division of Aquaculture with funding from the USDA Risk Management Agency, allows for
5 “real time” water quality monitoring stations to be maintained at lease areas in 4 coastal
counties. Monthly data is archived and provide in “farmer friendly” graphs. Initiated efforts
to renew cooperative agreement for continued operation of stations through 2012.

¢ Temperature Monitoring — Continued working with growers on intensive monitoring of
water temperature to determine variability at lease sites during summer months. Thirty-nine
growers participated during the summer of 2008..

e Clam Crop Financial Assistance Programs — Continued providing technical assistance to
the USDA Risk Management Agency in the cultured clam pilot crop insurance program and
to the USDA Farm Service Agency in the Noninsured Crop Disaster Assistance Program.

e Clam Health Monitoring — With UF Fisheries and Aquatic Sciences Program faculty,
continued examination of clam stocks in the Cedar Key area during the problematic summer
months to determine if environmental diseases or pathogens are present.

e Ark Clam Culture and Marketing — This objective of this USDA/CSREES-funded project
was to evaluate two marine bivalves, blood ark and ponderous ark, for diversification of the
hard clam culture industry. Results were published in a Florida Sea Grant Technical
Publication (TP-169).

e Opyster and Clam Shell Recovery and Recycling Project — Continued project in Cedar Key,
funded through hurricane disaster relief federal funds, which allows for clam shells to be
picked up at participating wholesalers and stored at a county site. In 2009, replanting efforts
were initiated by the Florida Department of Agriculture and Consumer Services to enhance
oyster reef habitat.

e CARES (Country Alliance for Responsible Environmental Stewardship) Project — With
the Suwannee River Partnership and funding procured through the NOAA Marine Debris
Program continued a “derelict” clam bag recovery pilot program that provides for removal of
over 2,500 damaged clam bags and oyster reef restoration.

e Sunray Venus Clam Culture — With funding from Florida Sea Grant continued a project
with UF and HBOI researchers and industry partners to evaluate the potential of the sunray
venus as a new species to expand the bivalve culture industry in Florida. Methods for field
nursing and growing juveniles were developed and evaluated with industry partners, and
market evaluation of product was conducted with participating restaurants

e Florida Shellfish Aquaculture Development Program — Administering a research program
with federal funds from USDA CSREES. Over 600,000 seed from multiple families of hard
clams, southern quahogs, and their reciprocal crosses were planted in growout systems and
provided to growers for a large-scale evaluation of the use of hybridization for stock
improvements. Sampled quarterly.

e Sensory Evaluation of Cultured Hard Clams — With faculty at the Aquatic Food Products
Lab, a sensory characterization was developed for cultured hard calms. Initial efforts have
developed rating scales and standards for clams from Florida and six other states. The work
was supported by Florida Sea Grant and the Cedar Key Aquaculture Association.
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Funded Projects/Grants:

Species Diversification of Florida Shellfish Aquaculture: Nursery and Growout Culture of the
Sunray Venus Clam — Florida Sea Grant College Program, 2008-10 (with Scarpa-HBOI,
Adams, Creswell)

Water Quality Monitoring-Decision Support Tool for Cultivated Clam Producers in Florida —
USDA CSREES, 2006-9 (subcontract with FDACS)

Ensuring Sustainability of the Florida Hard Clam Aquaculture Industry through Evaluation of
Stock Hybridization and Stocking Densities, and Assessment of Soil Characteristics — USDA
CSREES, 2006-9 (with Baker, Dunne, Ellis, Osborne, Clark and HBOI)

Shellfish Aquaculture Research and Extension Support for Florida — USDA Hatch, 2007-8
(with Petty)
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Pinfish show great promise as new aquaculture species and they have well established markets
with high demand and seasonal availability.

Pinfish Experiment 2

Four identical recirculating aquaculture systems, each consisting of four tanks, were randomly
assigned to one of two salinity treatment groups (9 or 27 g/L), two systems contained water at
each treatment salinity. Two size graded populations (Small or Large) of juvenile pinfish were
obtained by passing fish through a bar grader. Each size class was separately stocked into two
tanks in each system at a density of 0.12/L. Both size classes were replicated four times in each
salinity. Pinfish were fed a slow sinking 2.0 mm commercial diet (50% crude protein 15% crude
lipid). Feeding rates of all treatments were adjusted weekly based on growth and apparent
satiation. Pinfish were cultured for 65 days.

A summary of the results are presented in the table. Survival was very high in all treatments and
fish grew rapidly and efficiently converted food. Mean daily growth rates ranged from 0.47-0.62
g/day for weight and 0.46-0.56 mm/day for total length. Daily growth rates measured by weight
followed a consistent pattern, the highest growth rates occurred in the large size grade pinfish.
Growth of pinfish was significantly higher in the 27 g/L salinity but the increase may not be
worth the economic cost of additional saltwater. The feed conversion ratio (FCR) was good for
all treatments and the smaller size grade of fish converted food more efficiently.

Pinfish show great potential as a new aquaculture species and can be successfully cultured in
recirculating systems at reduced salinity. Further research with pinfish is justified to evaluate
spawning and larval culture methods to facilitate commercial production of juvenile fish.

Salinity Mean Mean Total Mean Weight  Percent Weight  Mean FCR
(g/L); Size  Survival (%) Length (mm) (9) Gain

27 Large 99.2 + 1.3 146.3+8.2°  66.7+124%  2506+53"  27+01%*
27 Small 98.2 +1.8° 1365+ 12.9° 51.9+10.9° 284.3 + 23.3° 25+0.3°
9 Large 99.7 + 0.5° 1446 +8.3%°  62.1+12.4°  234.4+18.0° 3.1+0.3°

9 Small 99.7 + 0.5° 133.7+12.6° 481+122° 2704 +14.8%® 2.6+0.3°

Pigfish Experiment

Pigfish obtained from the wild were stocked at three densities (0.1, 0.3, 0.5/L). Mean weight of
fish in each tank ranged from 8.6 to 11.6 g and mean length ranged from 8.4 to 9.6 cm. The
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system consisted of twelve 85 L aquaria equipped with a biofilter, foam fractionator, and UV
sterilizer. Each treatment density was replicated four times. Salinity throughout the experiment
was 28+2 g/L. Pinfish were fed a commercially available diet for 65 days. At the conclusion of
the experiments survival, growth, and FCR was determined. Treatment survival means were
22% for 0.1/L, 38.3% for 0.3/L, and 57.8% for 0.5/L. This lower than desired survival may have
been due to the smaller size of tanks used or the aggressive nature of pigfish. However, pigfish
show great promise as an aquaculture species, they have a rapid growth rate and readily take to
particulate feeds. Further research is justified to define specific culture methods.

Mud Minnow Salinity Acclimation

Agquaculture of marine baitfish species is still in its relative infancy and increasing coastal
property values are forcing marine aquaculture inland. The Seminole Killifish, Fundulus
seminolis, is a freshwater species that has shown economic potential for use as a marine baitfish,
with a small number of commercial operations currently in production in Florida.

Research specimens were collected from a local water body and screened for pathogens,
preceding introduction into the research system. Ninety six-hour acute salinity challenges were
conducted to investigate the ability of the species to acclimate to 0, 8, 16, 24, and 32 g/L salinity.
Two separate acute acclimation experiments, natural seawater and NaCl, were carried out to
determine if survival was influenced by the salinity source. Fish were acclimated individually in
85-L aquaria at 0 g/L salinity for 96 hours after which the salinity was rapidly adjusted to the
appropriate experimental levels. Fish were subsequently monitored for an additional 96 hours to
determine survival. Temperature, dissolved oxygen, pH, TAN, nitrite, total alkalinity, and total
hardness were monitored throughout the experiment.

A distinct difference was seen in 96 hour survival between fish acclimated using NaCl and fish
acclimated using natural seawater. Although F. seminolis were able to acclimate to 0, 8, and 16
g/L using both salinity sources only specimens in natural seawater were able to survive in 24 g/L
(Table 1). Regardless of salinity source, no fish survived abrupt transfer to 32 g/L. Preliminary
results regarding the physiology of this acclimation will also be presented.

Table 1. — Acute salinity acclimation 96 hour survival.
Seawater 96 -  NaCl 96 - hour

Salinity (g/L) hour survival survival
(Control) 0 100% 100%
8 100% 100%
16 100% 100%
24 100% 0%

32 0% 0%
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Mud Minnow Spawning Substrate Preference

The seminole killifish, Fundulus seminolis, is an endemic Florida freshwater killifish that has
emerged as a potential candidate for marine baitfish aquaculture following successful saltwater
acclimation. Its ability to complete its reproductive life cycle in freshwater is appealing for
aquaculture in Florida as value of coastal property increases and access to seawater becomes
more limited. It is unknown if F. seminolis is capable of substrate spawning and air incubation
in cool moist conditions like other Fundulus spp.

Therefore, a series of experiments were conducted to determine the preferred type, location, and
orientation of various substrate materials for spawning by F. seminolis in outdoor flow through
tanks. Substrates evaluated included trays of sand and spawntex mats. Additionally, three
orientations were evaluated for spawntex mats including horizontal on the bottom, horizontal in
the water column, and vertical against the tank wall. In each experiment each substrate type was
replicated four times. Some tanks had each substrate type simultaneously presented and other
tanks had each substrate type individually presented to fish for potential spawning. The position
of each substrate type in each tank was rotated in the four replicates to control for a potential
positional effect within a tank. Twelve 900 L rectangular tanks were used and each was
provided with flow through water (1 g/L salinity) from a lined pond. Each tank was stocked with
spawning populations of 4 males and 8 females. Once weekly the substrates were removed and
the number of eggs was visually quantified.

F. seminolis did not use the trays of sand for spawning even when this was the only substrate
type presented to them. F. seminolis used spawntex mats in both vertical and horizontal
orientation extensively for spawning. There was no clear preference when both vertical and
horizontal orientations were presented simultaneously. Finally, evaluations of air incubation of
eggs confirm under cool and moist conditions F. seminolis eggs can be maintained out of water
for up to 10 days while embryos continue to develop. Upon re-submersing the embryos into
water, hatching is immediate.

Peer Reviewed Journal Articles

DiMaggio, M. A. and C. L. Ohs. Acute salinity tolerance of an endemic Florida killifish,
Fundulus seminolis. Aquaculture 293: 74-80.

DiMaggio, M.A., B.D. Petty, and C.L. Ohs. 2008. The Parasitic Fauna of the Seminole
Killifish, Fundulus seminolis, from Lake George, Florida. Bulletin of the European Association
of Fish Pathologists 28(6): 236-242.

Published Abstracts

DiMaggio, M., C.L. Ohs, B.D. Petty. 2009. Assessment of a point of care clinical blood
analyzer for use in aquaculture research. World Aquaculture 2009. Veracruz, Mexico.
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