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Colette Cairns Research on
American Eel of Interest to Many

New Jersey native Colette Cairns has been a
graduate student at Delaware State University
since 2005. Her Master’s degree research en-
compasses a mark-recapture study on Ameri-
can eel (Anguilla rostrata). American eel repre-
sent an important commercial fishery for
Delaware, with local fishermen landing over
100,000 Ib. in 2005. Most (77%) of those fish

Colette oversees surgery implanting a microchip
in an American eel for individual recognition

were used for food—American eel are popular
for sushi and in Italian and German cuisine.
The remainder (23%) were sold to the bait
market, where they are used for catching fish
like striped bass (Morone saxatilis).  Since
American eel are so commercially valuable, it
is important to have comprehensive data re-
garding their population status.

In order to more fully understand American
eel population dynamics, researchers at Dela-
ware State University, the National Oceanic
and Atmospheric Administration, and the

United States Geological Survey designed a
two part mark-recapture project in the St.
Jones River, Delaware. For the first part of the
project , Colette set eel pots (traps) at 40 sites
along the St. Jones River and conducted
monthly sampling. When the pots were
pulled, all American eel captured were tagged
with passive integrated transponder (PIT)
tags. These are the same type of “microchip
tags” that a Veterinarian would implant into
your pet for identification. Each of these PIT
tags has a unique ten digit alpha-numeric
code; the code is revealed by using a PIT tag
reader and passing this reader over the eel.
When an American eel was captured, its’
length, weight, and location were recorded.
That way, if the eel was recaptured during the
next sampling period, we could identify an
individual to see how much it had grown and
if it had moved locations. In the second part
of the project, Colette worked in cooperation
with a commercial eel fisherman to scan his
catch to observe how many tagged American
eel end up in the commercial harvest.

Student Research Assistant Matt Jones prepares
to release an eel trap in the St.Jones River

Colette presents her poster in Halifax, NS

By the end of Colette’s field sampling in 2007,
over 10,000 American eel had been tagged in
the St. Jones River since June 05. Of those
American eel tagged, more than 3,500 were
recaptured by Colette allowing her to provide
valuable information about their movement
and growth rates. Additionally, through the
cooperative efforts of local commercial eel
fishermen, Colette has recovered over 2,000
tagged American eel in the commercial har-
vest; this information will be used to generate
estimates of fishing mortality to better under-
stand how fishing impacts the American eel
population.

Over the past two years, Colette’s research has
generated much interest and she has pre-
sented her findings at several conferences,
including the 2nd International Symposium
on Diadromous Fishes, in Halifax, Nova Sco-
tia. Additionally, this project has provided our
undergraduate students with valuable field
experience. Ultimately, when the data analy-
sis is completed, this study will provide in-
valuable information to fisheries professionals
who are attempting to manage this commer-
cially important species.
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Aquaculture Situation and Outlook Report 2007:
Delaware Now Available

Dennis McIntosh

The recently published “Aquaculture Situation and Outlook Report
2007: Delaware” highlights three critical issues and emerging needs
for the state of Delaware with regard to fostering the growth of the
State’s aquaculture industry: 1) Delaware does not have a state aquac-
ulture plan or formally adopted regulations in place for either fresh-
water or marine aquaculture, 2) No state policy has been developed
for either shellfish or fin-fish in tidal (marine) waters, and 3) Federal
and state policies on containment of Viral Hemorrhagic Septicemia
(VHS) affecting live transport of fish is a significant concern.

This report, one of twelve
published last year by the
Northeast Regional Aquac-
ulture Center (NRAC), also
includes details on the
status of the aquaculture
industry in Delaware, cur-
rent research, teaching and
extension activities/
projects related to aquacul-
ture, and contact informa-
tion for each project de-
scribed. The other eleven
reports contain similar in-
formation for the other
states within the northeast
region. All of the NRAC
Aquaculture Situation and
Outlook Reports may be
downloaded  from the
Northeast Regional Aquac-
ulture Center website (http://www.nrac.umd.edu) by navigating to
the publications page and clicking the fact sheet link.
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AQUACULTURE SITUATION AND OUTLOOK REPORT 2M7:
DELAWARE

NRAC was established in 1987 and serves as a focal point to assess
needs, establish priorities, and implement research and extension ac-
tivities in twelve states: Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Pennsylva-
nia, Rhode Island, Vermont, West Virginia, and the District of Colum-
bia. This is one of five regional aquaculture centers around the coun-
try tasked with a similar mission.

Increasing Economic and Environmental
Sustainability of Aquaculture Production Systems
Through Aquatic Plant Culture - Project Update

Dennis McIntosh

This project was initially introduced in the newsletter a few issues
back and continues to be of interest to farmer’s, environmentalists,
our students, and just about everyone who hears about it, so we are
offering an update. I know that throughout my own career, I have
sought opportunities to maximize aquaculture production while
minimizing the environmental effects that this production can have if
not managed properly. In fact, both my Master’s thesis and PhD. dis-
sertation addressed this very topic, but in very different ways. Our
aim with this current line of research is to improve the profitability of
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aquaculture through the production of a secondary crop, aquatic
plants, and at the
same time provide
a means to better
manage farm dis-
charges.  Finfish
aquaculture in the
northeast is domi-
nated by three
production  sys-
tems: raceways,
recirculating  sys-
tems, and ponds.
These production
systems are rela-
tively costly to
operate, especially
for food species,
and are faced with increasing production costs and environmental
regulations associated with effluent management. The integrated
approach we are taking is addressing both of these concerns simulta-
neously, something that has not really been done before.

Aguatic Sciences student worker Donald Taylor
releases catfish into a pond after weekly sampling

This past summer, DSU researchers were evaluating the effectiveness
of integrating three aquatic plant species, Swamp Hibiscus (Hibiscus
coccinia), Seashore Mallow (Kosteletzkya virginica) and Lizards Tail
(Saururus cernuus) into pond based catfish (Ictalurus punctatus) aquac-
ulture. This was one of three pilot-scale research/demonstration sys-
tems. The other two systems were looking at recirculating tank and
raceway production systems at the University of Maryland and West
Virginia University, respectively. Plant and fish growth, water quality,
plant nutrient uptake, and cost of operation were monitored for use in
the development of an economic analysis. For our pilot scale project,
water from three of six catfish production ponds was diverted
through nine aquatic plant channels (three plant channels per pond).
Data from the three sites is still being complied for final analysis.

Once compiled and analyzed, results from this project will be pre-
sented at two national forums, one in Orlando, FL and the other in
Kansas City, MO. The presentation in Orlando will be part of a special
session at the Aquaculture America 2008 meeting on aquaponics and
farm  integra-
tion. The sec-
ond presenta-
tion will be at
the 2008 Na-
tional SARE
(Sustainable
Agriculture
Research  and
Education) con-
ference in Kan-
sas City. This
group is one of
the project fun-
ders, so we are
excited for our
project to have
been nomi-
nated and se-
lected for inclu-
sion at this
meeting.

One of three large plant trays at DSU raising native Dela-
ware plants while filtering catfish pond effluent
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Graduate Student Highlights

Alicia Mangum & Bellamy Reynolds Begin
Graduate Studies

Alicia Mangum entered the Master’s program in Natural Resources
last spring. Originally from Kinston, North Carolina, Alicia earned a
Bachelor’s degree in Environmental Science from Delaware State Uni-
versity. As an undergradu-
ate, Alicia gained experience
in water quality analysis
working as a student re-
search assistant where she
helped a graduate student
monitoring nutrient loading
in the St. Jones River Water-
shed. Subsequently, Alicia
earned an internship with
the Delaware Water Re-
source  Center  assisting
under-served  farmers in
meeting water quality objec-
tives. Before entering the Natural Resources program, Alicia worked
as a chemistry technician with the NC Department of Environment
and Natural Resources, Water Quality Division.

Alicia takes a break from cell counting

For her thesis work, Alicia will focus on the effects of elevated CO,
and increased water acidi-
fication on grazing activi-
ties and primary produc-
tivity of harmful algal taxa,
Karlodinium veneficum.
These parameters will be
tested using flow cytome-
try and qPCR. Her re-
search efforts are in col-
laboration with the Uni-
versity of Delaware, Col-
lege of Marine and Earth
Studies.

Alicia prepares a CO2 experiment

Bellamy Reynolds also recently entered the Master’s program in
Natural Resources. He graduated last spring from the University of
New England in Southern Maine earning a Bachelor’s degree in Ma-
rine Biology. Just starting the program this fall, Bellamy is in the
process of developing a
project related to the
Delaware Oyster Stock
assessment conducted by
the Department of Natural
Resources and Environ-
mental Control’s (DNREC)
Division of Fish and Wild-
life.

As part of his project,
Bellamy is attempting to
calculate a total biomass of
oysters on the Delaware
side of the bay so that a
more accurate stock
assessment may be conducted with the information that is found from
this study. So far, the dredge efficiency calibration has been
completed, which consisted of sending out a dredge boat and dive

Bellamy collects critical measurements on
Delaware Bay Oysters

boat along the same lines and then
processing the samples that each
came up with to find out how
efficient the dredge is as compared
to the divers, which were
collecting anything and everything
in their given quadrats. This data
is then going to be used when we
process the data collected when
DNREC  did  their  stock
assessment.  The bushels that
DNREC worked up on the boat
were saved and later processed the
same way that the New Jersey side
of the bay does their assessment.
With all of these sets of data, the
total biomass of oysters can be
determined on this side of the bay
and the final numbers will be
given to DNREC so that they can take it into account when they do
their annual stock assessment which determines the fishermen’s quota
for the year.

Collected Oysters line the DNREC
Oyster dredge.

Upcoming Events

Delaware Division of Fish and Wildlife

Advisory Council Meetings

2/20/08 — Tidal Finfish Advisory Council
3/19/08 - Tidal Finfish Advisory Council

DNREC Auditorium
89 Kings Highway
Dover - DE, 19901

http:/ /www.delaware.gov /egov / calendar.nsf / FutureMeetings / ByDivi

sion?openview&Agency=Fish%20and %20Wildlife

American Fisheries Society
22nd Annual Tidewater Chapter
March 6th-8th
Virginia Institute of Marine Science

Gloucester, VA

TIDEWATER
LCHAPTER

AMERICAN FISHERIES SOO0IETY

http:/ /www?2.vims.edu/fisheries / afs /index.html

Sustainable Agriculture Research
and Education (S.A.R.E)

Euustalnable Agriculture Ressarch B Education (SARE] 20th Anniversary

WA SR, O
New American Farm Conference
March 25th-27th

Kansas City, MO

http:/ /www.sare.org /2008Conference /index.htm
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Research Highlight (Up Coming Projects)

Aquaculture

This year we will implement the final phase of a 4 part project evaluating pond production of a local baitfish species in the Mid-Atlantic.
This will be completed by comparing the effects of batch (one time) vs. continuous harvest methods on pond production of the mummi-
chog, (Fundulus heteroclitus). Locally this baitfish is known as a bullhead, chog, or killi and it is most frequently used for catching flounder.

In a second project we will be continuing our collaborative efforts with the University of Maryland, West Virginia University and the Maine
Aquaculture Association to evaluate regional native plant species for their climatic tolerances, and filtration and nutrient uptake abilities for
aquaculture & storm water effluent. Ultimately this project will provide a regional database of potential restoration and mitigation plants
and their nutrient uptake ability in the north east.

Fisheries

Several ongoing projects assessing habitat utilization and movement patterns of Atlantic sturgeon (Acipenser oxyrinchus), American eel
(Anguilla rostrata) and sand tiger shark (Odontastis taurus) using biotelemetry will be continued this season. Biotelemetry is the implanta-
tion of an acoustic transmitter in an animal that allows us to track its movements either actively (locating and then following a signal), or
passively (using stationary receivers placed in fixed locations that pick up a signal when a tagged animal passes by).

A second ongoing project will continue to focus on fisheries dependent (working with commercial fisherman) and fisheries independent
(our own sampling) mark recapture monitoring of American eel populations in the St. Jones River Delaware. This project will also include a
second component examining the effects of a non -native swim bladder nematode (Anguilla crassus) on eel.

Oysters

A project has been initiated in collaboration with the University of Maryland and the United States Department of Agriculture’s Shellfish
Seafood Safety Laboratory to explore and define the retention properties of the hemocytes for human enteric viruses, hepatitis A and Noro-
virus, both common diseases associated with eating undercooked or raw shellfish such as oysters.

For more information on specific research projects please contact:

Aquaculture: Dr. Dennis McIntosh 857-6456 Fisheries: Dr. Dewayne Fox 857-6436  Oysters: Dr. Gulnihal Ozbay 857-6476
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