| NTRODUCT! ON

The Northeast Fishery Center presently consists of the Lamar National Fish
Hat chery, the Fish Technol ogy Center, and the Regional Fish Health Unit.

Legi slative authority for establishing the Fish Hatchery is contained in 46
Statute 371 (White Act), dated May 21, 1930. The station was officially
established in 1933 and in the ensuing years has produced and distributed to
Federal, State, and private waters, |argenouth bass, snallnouth bass,
bluegill, catfish, walleye, nuskellunge, rainbow trout, brook trout, brown
trout, and striped bass. Water to operate the facility is supplied by

Washi ngton Spring and Big Fishing Creek. The Fish Hatchery has taken a | ead
role in supporting the Technol ogy Center prograns dealing with Atlantic
sturgeon and Atlantic salnmon as well as Hatchery Product Eval uation
Producti on of catchable rai nbow trout was greatly reduced at the Fish Hatchery
begi nning in 1994, but a small nunber are still produced for the annua
fishing derby which remains a val uabl e public outreach program

The Lamar Fish Cultural Devel opnent Center was created in 1965 on the grounds
of the Lamar Fish Hatchery. In 1984, the nane was changed to the Fish
Technol ogy Center and its m ssion was nodified. The mssion was again

nodi fied i1n 1993 and current enphasis is on: (1) devel oping new cultural and
managenent technol ogy for threatened and endangered (T&E) aquatic species and
speci es of special concern in the nation's interjurisdictional rivers, (2)

i npl enenting a hatchery product eval uation program and (3) devel opi ng aquatic
popul ati on dynanics capability. The Northeast Fishery Center is the |ead
facility in devel opnent of culture technology for Atlantic sturgeon, which has
been identified by the Atlantic State Marine Fisheries Comi ssion as a species
of concern. In addition, the Center takes a progressive role in Atlantic

sal non restoration efforts underway in New Engl and

The Northeast Fishery Center is located 0.5 nile south of H ghway 64 on the
Tylersville Road in Lamar, Porter Township, Cinton County, Pennsylvania.

Facilities at the Center include an Intensive Culture building for striped
bass and sturgeon, an accessible office building, hatchery building conplex,
technol ogy | aboratory, fish hatchery | aboratory and office building, coldwater
experinental building, naintenance shop, two garages, a fish storage buil ding,
twenty concrete raceways, five hypalon-Ilined earthen ponds, and ten other
earthen ponds in need of rehabilitation



STATI ON OPERATI ONS

In FY96, the Northeast Fishery Center (NEFC) received and fulfilled many
requests for technical assistance and information fromfisheries units and
scientists across the U S. as well as internationally. Results of
experinmental culture work with Atlantic sturgeon was published and wi dely

di stributed, and headway was nade in hatchery product evaluation as it relates
to the restoration of Atlantic sal non and sturgeon. NEFC was al so active in
t he ecosystem approach to nanagi ng our fish and wildlife resources by taking
| eadership roles on the Ohio, Delaware, Hudson, Chesapeake and Gulf of Mine
eco-teans. Though the work force was further reduced by the departure of an
ani mal caretaker, NEFC was able to mtigate the loss through the part-tine

| abor of graduate student, Kim King, and by Wade Jodun, who has vol unt eered
over 2,000 hours to NEFC. Maj or Center activities in FY96 were as foll ows:

1. Fourth year in a row - Captured and spawned adult Hudson River Atlantic
st urgeon, Aci penser oxyrhynchus oxyrhynchus, and successfully hatched
15,000 fry.

2. Cooperated with private comercial fishermen, Cornell University, the

Nat 1 onal Biol ogical Service, states of New York, New Jersey, Del aware,
and Pennsylvania to obtain tissue sanples fromAtlantic sturgeon of the
Hudson and Del aware Rivers for use in determ ning genetic differences
bet ween rivers.

3. Searched for adult Atlantic sturgeon in the Del anare River, and
Chesapeake Bay.

4, Performed culture experinments with larval and juvenile Atlantic
st ur geon.

5. Actively engaged in public outreach/advocacy activities.

6. Conti nued construction of water degassing and tenpering systemto be
installed at the cold water experinment |ab (hol ding house) building.

7. Conducted field experinents related to inproving percent hatch of
Atlantic sal non eggs at other federal fish hatcheries.

8. Cooperated with the National Biological Service on devel opnent of
technol ogy for mass marking Atlantic salnmon fry as a tool for better
hat chery product eval uation

9. Cooperated with National Biological Service - Leetown on fish health
i ssues.

10. Served as Regi onal aquacul ture coordi nat or

11. Provi ded recreational fishing opportunities.

12. Provi ded fish feed inspections and technical assistance to the Region on
i ssues related to Regional fish food contract.

13. Conducted a vol unteer program

14. Served on ecosystem managenent teans and chaired U S. Assessnent
Committee Subteamon Cultural Related Activities.

15. Revi ewed techni cal papers.

16. Provided fish culture information worl dwi de.

17. Shi pped Atlantic sturgeon to various groups for research on culture,
di sease, nanagenent, and fish passage.

18. Conducted field experinents on Atlantic salnmon fromfry through snolt
stage to conpare effects of menhaden vs. herring oil in fish feed.

19. Submitted a manuscript to North American Journal of Fisheries Managenent
on mass-nmarking Atlantic salnon fry with a non-lethally detectable mark

20. Began witing the Culture Manual for Atlantic sturgeon.

21. Coordi nated community assi stance projects with Rockview State Prison



Q her activities involving the Technol ogy Center are summari zed as foll ows:

"STURGEON - ON THE ROAD AGAI N

NEFC used t he conbi nati on dual -wheel pickup and custom hauling trailer/tank
unit to exhibit live sturgeon and sal non at four public outreach events this
year: (1) Family canmp at Canp Susque, Lyconing County, PA (2) Sumer
festival, downtown Lock Haven, PA (3) Cinton County conservation days,
Cinton County fairground, PA (4) Beech Creek and Liberty elenentary schools,
Cinton County, PA.. Children and adults were able to get very close to a
live sturgeon and salnon, many for the first time. Young and old alike were
amazed at the sight of the "prehistoric" sturgeon and were supportive of our
restoration efforts.

SPAVWNI NG OF HUDSON RI VER ATLANTI C STURGEON:

Three female Atlantic sturgeon fromthe Hudson River near Norrie Point State
Park, New York were captured and transported to NEFC. Hornone injections of
Conmmon Carp Pituitary (CCP) were used to induce two of the fermal es to spawn.
Bot h fenal es gave partial spawns to yield approximtely 15,000 fry. The third
femal e was not spawned but is being held at NEFC for future use. MIt for
fertilizing the eggs was obtained from Hudson Ri ver mal e sturgeon which were
rel eased unhar med.

Fry fromthe resulting hatch were used in a density study to di scover at what
poi nt density begins to adversely affect growth and what the effect of
increased ration has on growth and survival in crowded conditions during early
rearing.

In FY96, excess Atlantic sturgeon fry, 1, 2, and 3-year old juveniles were
shi pped to the follow ng organi zati ons:

NBS- Cont e | ab, MA.

NBS- Leet own | ab, W/.

State of Maryl and

Maryl and Fi sheries Resource Ofice

U S. Arny Corps of Engrs., Waterways Exp. Station, Vicksburg, M.
Maritime Center, Norwal k, CT.

New Jersey State Aquarium

New York City Aquarium

Hof stra University, NY

Sci ence Fair Research Project, Charleston, SC

The shi pped sturgeon will be involved in diet, behavior, culture, and di sease
experinments as well as public display. Approximately 150 individuals of the
FY96 hatch remmin at NEFC for use in additional experiments or as future

br oodst ock.

VWETLAND PLANTI NG AND HABI TAT CONSTRUCTION: A wetland construction initiated
in FY95 was conpleted with the help of a group of community service students
fromthe Bellefonte High School. A seed bed was prepared and | arge | ogs for
wildlife perches were placed in the wetland. A rock/rubble platformwas al so
constructed to create additional mcrohabitat and sunning areas for

anphi bians. The area will be used for public enjoynment as well as hatchery
ef fl uent treatnent.

ATLANTI C STURGEON STOCKI NG WORKSHOP:  NEFC bi ol ogi sts attended a one-day

wor kshop on the problenms and goals of a restoration stocking program for
Atlantic sturgeon. The neeting was hosted by the Hudson River Foundation in
their New York City office. Miin points of discussion centered around
preservation of genetic diversity both inter and intra-river, potential for
conpetition wth endangered shortnose sturgeon, and nonitoring of success.

ATLANTI C STURGEON RESEARCH RECOVERY EFFORTS | N THE CHESAPEAKE BAY COORDI NATI ON
MEETI NG NEFC bi ol ogi sts attended and presented culture information at this
neeting hosted by the USFWS- Maryl and Fi sheries Resource Ofice in Annapolis,
Ml.. Highlights were: (1) discussion of partnerships, research funding
sources, and devel opnent of a "Chesapeake Bay Sturgeon Recovery Plan (2)
Consensus that a carefully designed experinental stocking programcomritted to
long-term nonitoring would be inportant (3) USFW5 will solicit a no-jeopardy
opinion fromNWMFS to allow Maryland DNR to proceed wi th Chesapeake Bay
sturgeon stocking in early sunmrer, 1996.



FI SH FEED | NSPECTIONS: As in previous years, the Center has taken
responsibility for quality control of production fish diets for Region 5.
Quarterly feed inspections were coordinated and perforned by biol ogist Jerre
Mohl er and biotechnician Pat Farrell. Only minor quality control problens
were encountered during the year and the feed contract was awarded to a new
conpany (Perdue Specialty Feeds, Catawi ssa, PA) during the 4th quarter of the
year.

CHI NESE SCI ENTI STS VISIT: The Susquehanna River Coordinator, Richard St.
Pierre hosted six scientists from China and brought themto NEFC for a tour of
our facility. At least two of the scientists were somewhat fanmiliar with
sturgeon culture and had many questions concerning our work with Atlantic
sturgeon. The visitors seenmed very appreciative of the hospitality they

recei ved.

| NFORMATI ON DI SSEM NATI ON AND PUBLI C RELATI ONS: The Center received and
responded to the followi ng requests for infornmation and other technical
assi stance during FY96:

1. NEFC sent an abstract for display at the sturgeon synposiumheld in San
Franci sco, CA.

2. Col unbia River Inter-tribal Fish Comm ssion, WA requested information on
NEFC s experinmental Atlantic sturgeon mark-rel ease-and recapture of
hat chery-produced Atlantic sturgeon in the Hudson River to apply results
to white sturgeon recovery efforts in the Colunbia River.

3. Jeff Hamilton, high school student from Bel nont, MA requested and
received information on the effects of phosphorus on fish.

4. Jill Stevenson, graduate student at the University of Maryland requested
information on Atlantic sturgeon culture

5. | yanda Morufu, college student from Nigeria, requested information on
aquacul t ure.

6. Ed Schupp, a private individual from Kingston, NY, requested various
techni cal |eaflets produced at Lamar.

7. Vi ol et Tolosta, a private individual from Wshington, DC, requested
information on tank culture of fish.

8. The follow ng individual s and organi zati ons requested reprints of the
NEFC Atl antic sturgeon article which appeared in the July 1996
Progressive Fish Culturist:

S.E. Robb, Biology Dept., Mntreal, Quebec

Museum of Natural H story, Paris, France

Phillipe Jatteau, CEMAGREF, France

Mark Collins, S. Carolina DNR

Gray Bass, Florida Game and Fresh Water Fish Conmi ssion

GQuy Verreault, Mnistry of Environnment and Wldlife, Quebec
Ann Foster, US Geol ogical Survey, Gainesville, Florida

St ephen McCor mi ck, Conte Anadranmous Fish Lab, Turners Falls, Mass.
Boyd Kynard, Conte Anadranous Fish Lab, Turners Falls, Mass.
Al ex Haro, Conte Anadranous Fish Lab, Turners Falls, Mass.
Eri ¢ Rochard, CEMEGREF, France

Doug Bush, commercial fisherman, Catskill, New York

9. The Regional Ofice (R5) requested all information available on Atlantic
sturgeon managenent plans.

N.P.D.E.S PERM T COWPLI ANCE: The Center is responsible for nmonthly reporting
of flows and various effluent paraneters to state and federal agencies for

pur poses of conpliance with the National Pollution D scharge Elimination
Systempernmit (N.P.D.E.S.). Wter sanples from designated di scharge points on
the facility are taken to a nearby | aboratory each nonth to undergo anal ysis
for: B.OD., Suspended Solids, Phosphorus, and Anmonium Mnthly reporting
forns were conpleted and sent to the appropriate agencies.



COLLECTI ON OF GENETI C SAMPLES FROM ATLANTI C STURGEON: Thirty Atlantic sturgeon
fromeach of the Hudson and Del aware Rivers were captured and sanpl ed by NEFC
with help fromcomercial fisherman Doug Bush of Catskill, NY. Tissue sanples
were preserved in al cohol and shipped to Dr. TimKing, NBS-Leetown for
subsequent anal yses using DNA nmarkers to determ ne whet her stocks are
genetically unique to each river system This is one discovery which is
necessary before restoration or enhancenent efforts using hatchery-produced
fish coul d proceed.

SURPLUS ATLANTI C STURGEON G VEN TO THE STATE OF MARYLAND: Approxi mately 175 fish
(age 2 and 3) were picked up by the State of Maryland in order to provide
Maryl and state fish culturists practical experience in culture of the species.
A total of about 245 two and three-year olds still remain at NEFC, the |argest
of which i s about eight pounds and three feet in length. These fish were hatched
at NEFC in 1994 and 1993.

S| DE- SCAN SONAR OBSERVED | N FI ELD USE ON THE DELAWARE RI VER: I n cooperation with
the States of Pennsylvania and Del aware, NEFC was able to observe and direct
operation of a side-scan sonar unit to exanine it's potential use in locating
| arge Atlantic sturgeon. It was found that the unit was not practical for use
inthis manner, but detailed river bottommaps were recorded that show substrate
condition in an area where a nunber of juvenile Atlantic sturgeon are
consi stently captured by the state of Del aware. The sonar unit is owned by the
state of Pennsylvania and was operated by Aquatic Systens Corporation

Pi tt sburgh, PA.

STUDI ES PERFORMED: Fiscal year 1996 provided the time frame for NEFC to
perform chal |l enging and interesting biological work. The majority of studies
perfornmed by Center biologists and our partners were related to Atlantic
sturgeon and Atlantic salnon restoration and are identified bel ow

Study Nunber and title:

L-96-01 Atlantic salnmon egg transport studies, fall 1995, a re-exam nation
of eye-up between Sal no sal ar eggs transported to incubation
facilities unfertilized with those fertilized prior to transport.

L-96-02 Feasi bility of using side-scan sonar to |ocate mature Atlantic
sturgeon as indication of spawning areas in the Del aware or other
east coast rivers.

L-96-03 Conparison of growth and fin condition in Atlantic salnon fed U. S
governnent contracted feeds manufactured with herring oil or
menhaden oil (stage 2; parr to snolt).

L-96-04 Usi ng nucl ear and mitochondrial DNA from Atlantic sturgeon of the
Hudson and Del aware Rivers to determ ne whether the popul ations
are genetically distinct.

L-96- 05 Conparison of growth and fin condition in Atlantic salnon fed U. S
governnent contracted feeds manufactured with herring oil or
menhaden oil (stage 1; fry to parr).

L-96- 06 The effects of diet and seasonality upon growth, tissue
conposition, and survival of juvenile Atlantic sturgeon.

L-96-07 An annot ated bi bliography for fry marking

L- 96- 08 I nduci ng fluorescent marks in larval Atlantic salnon using calcein

green and cal cein bl ue

L-96-09 Study of larval rearing density with hatchery-produced Atlantic
sturgeon (Aci penser oxyrhynchus).

L-96- 10 Time of optimummlt yield after injection of commobn carp
pituitary (CCP) in 2+ donestic Atlantic sal non (Sal no sal ar)



STUDI ES | N WHI CH THE CENTER COOPERATED:

Mechani cal shock sensitivity of activated Atlantic sal non eggs during early
enbryoni ¢ devel opnent - Dr. WIlliamKrise, Research and Devel opnent Lab -
Wl | sboro, PA

Devel opnment of i munol ogi cal marking nethods for tagging of Atlantic sal non
fry - Dr. WlliamKrise, Research and Devel opnent Lab - Wellsboro, PA; Dr.
John Sternick, Mansfield University, PA

Fertilization of Atlantic sal non eggs using cold-stored spermheld up to six
hours - Dr. WIlliamKrise and Dal e Honeyfi el d, Research and Devel oprment Lab -
Wl | sboro, PA



Study Number: L-96-01

Title: Atl antic salmon egg transport studies, fall 1995, a re-exam nation
of eye-up between (Salnp salar) eggs transported to incubation
facilities unfertilized with those fertilized prior to transport

Principal Investigators: Bill Fletcher, Mke Hendrix and Jerre Mhler
Nort heast Fishery Center (NEFC)
Co- | nvest/ Cooper at ors: Bill Krise, Dept. Interior -Wllsboro
Larry Lofton; North Attleboro NFH
Bruce Jenson; White River NFH
Vic Segarich, Bob G oton; Nashua NFH

Background and Justification
The Atlantic Salnon Programrelies heavily upon fish cultural facilities to
produce fry, parr, and snolts for restoration stocking. |In practice many of
t he production eggs are spawned at one station and transported for incubation
at another hatchery. Eye-up for Atlantic sal non eggs, transported green and
fertilized in gallon jugs, have reached | evels exceeding 90 percent; however,
in recent years eye-ups have at times, been bel ow 60 percent. 1In 1993 and
1994, the Northeast Fishery Center began a series of studies to eval uate
Atlantic salmon egg transport nethods (Fletcher, et.al. in progress). Based
upon the dramatic inmprovenent observed for delayed fertilization egg transport
in 1993, trials were undertaken to evaluate this shipping protocol on a
production scale in the fall of 1994 (Study L-95-02). Overall the eye-up for
green Atlantic salnon eggs fertilized after transport to incubation facilities
was i nproved over those eggs fertilized at spawning sites prior to transport,
but statistically, results were not strongly conclusive.

St udy Obj ecti ves:
The objective of the present study is to repeat and expand the Merrimack River
donmestic brood and Connecticut River kelt portion of Study L-95-02. Again,
conpari son of eye-up on a production scale between green Atlantic sal non eggs
fertilized prior to transport with those fertilized after transport to
i ncubating facilities will be performned.

Met hods:
Wrk will be perfornmed at the following facilities with the indicated nunmber
and type of eggs: Nashua NFH (100, 000 Merrimack Ri ver domestic broodstock
eggs); North Attleboro (100,000 Connecticut River kelt eggs and incubation
site); and White River NFH (incubation site). Fromeach fenale one half of
the eggs spawned will be: Dry fertilized with two m of pooled nilt per take,
rinsed, water hardened, transported in insulated one gallon jugs, disinfected
at the receiving station, and placed into Heath incubators - the traditiona
nmet hod. The second half of the eggs will be: <collected into plastic bags;
oxygenated and placed into coolers on a tray that rests onice; mlt will be
transported in cool ed, oxygenated test tubes. These eggs will then be
fertilized, water hardened in iodophor and disinfected a second tine at the
receiving station after transport. Eggs will be enunerated and placed in
i ncubators at 8,000 per tray. Success of eye-up between fertilized green
Atl antic sal mon eggs transported in jugs vs. eye-up with eggs undergoi ng
del ayed fertilization will be evaluated with 2 sanple t-tests.

Resul ts:
1. Nashua NFH domestic ATS eggs with del ayed fertilization had
significantly better eyeup than imediate fertilized eggs (P#0.10)
i ncubated at North Attleboro NFH
2. There was no difference in eyeup between del ayed and i nmedi ate
fertilization in North Attleboro NFH kelt eggs incubated at Wiite River
NFH



St udy Nunber L-96-02

Title: Feasibility of using side-scan sonar to |ocate mature Atlantic
sturgeon as indication of spawning areas in the Del aware or other
east coast rivers.

Principal Investigator: Northeast Fishery Center biologists

Co- | nvest/ Cooperators: Jorgen Skevel and, MD Fisheries Res. Ofice State of
Del aware Dept. of Nat. Res. (DNR) State of New Jersey
Dept. of Environ. Protection (DEP) State of New York
Dept. of Environ. Conservation (DEC)

Background and Justification:
Commercial records of Atlantic sturgeon (ASN) landings fromthe late 1800's to
the present indicate a severe decline in the fishery. This problem has been
addressed in the form of managenent plans for restoration of this species
t hroughout its range by the Atlantic States Marine Fisheries Comm ssion
(ASMFC). Specific managenent objectives of the management plan include
i mprovenent of know edge and enhancenent and restoration of the Atlantic
sturgeon stock. There are significant gaps in our know edge of this species.
For exanple, information on specific |ocations of spawning sites is needed to
better protect these habitats. The culture and stocking group, which is
conprised of all ASMFC states, the U S. Fish and Wldlife Service, and the
Nat i onal Marine Fisheries Service, has nade various recomrendati ons incl uding:
" St andar di zed baseline data on habitat and popul ati on status for inportant
sturgeon rivers should be obtained and that data should include assessment of
spawni ng habi tat.

Usi ng echo-soundi ng equi pnent in 1995, segnents of the Del aware R ver
Chesapeake Bay, and Hudson River were exam ned by NEFC and Maryl and FRO staff.
No mature sturgeon were located in the Del aware River or Chesapeake Bay, but
as a result of examning a known spawni ng area on the Hudson River, workers
becane confident in relating echo signal characteristics to identification of
mature sturgeon. A limtation of echo sounders is that multiple passes mnust
be made to cover wi de areas. Conversely, nuch w der areas can be searched in a
si ngl e pass using side-scan sonar

St udy Obj ecti ves:
hj ectives are to use side-scan sonar technology to | ocate individual sturgeon
in the Delaware River at a |ocation where juveniles are known to congregate at
low tide.

Mat eri al s and Met hods:
The State of Pennsylvania will be contacted to coordinate use of their
| mmgenex, nodel 855 col or-imagi ng sonar system The unit will be operated by
the consulting group, Aquatic Systems Corp.. NEFC will direct the search by
recomendi ng search areas. Should ASN be identified with the equipnment, gil
nets will be set to attenpt capture for the purpose of deternining gender and
to obtain a tissue sanple for genetic anal ysis.

Results
The area just upstreamfromArtificial Island in the Reedy |Island Range of the
Del aware River was scanned and vi deo-taped with the sonar equi pnent. No
i ndi vidual fish of any size were positively identified, but a highly detailed
map of bottom topography was obtained in an area known to be frequented by
juvenile ASN. Results show that this equi pnent is not capable of |ocating
single fish, but could be valuable for discovering what constitutes suitable
habitat for various life stages of ASN



Study Number: L-96-03

Title: Conparison of growth and fin condition in Atlantic salnon fed U.S.
governnent contracted feeds manufactured with herring or nenhaden
oil - Part 2 (parr to snolt)

Principal Investigator: Northeast Fishery Center biologists
Co- | nvest/ Cooperators: Paul Gaston, G een Lake NFH

Background and Justification:
Currently, in Region 5 of the U S. Fish and Wldlife Service (USFW5), Atlantic
sal non restoration is a high priority program |In addition to producing and
stocki ng non-feeding fry, the USFW5 al so supports snolt and parr stocking from
production at Green Lake National Fish Hatchery (GLNFH) in Ellsworth, Mine.
Additionally, Atlantic sal non (ATS) broodstock are produced and mai ntai ned at
several USFWS hatcheries in the northeastern U S. for egg and nmilt production.
The current USFWS fornul ation for Atlantic salnon diet specifies use of
herring oil as a diet ingredient. However, supplies of herring oil are
limted due to decreased demand and spoilage is combn since inventories are
sl ow nmoving and the cost is becom ng prohibitive (personal comunication, Tim
Markey, nutrition services manager, Zeigler Brothers, Inc.). Menhaden fish
oil is the cormmonly used oil in aquaculture feeds by nost mmjor aquaculture
feed conpanies in the USA because it is palatable and readily avail abl e
(personal communi cation, Zeigler Brothers, Inc.). Before changi ng USFW5-
Region 5 feed specifications to favor use of nenhaden oil, it would be wise to
revi ew exi sting information concerning the potential effect of such a change
and to conduct field evaluation of Atlantic salnmon fed contract ASD2-30 feed
manuf actured with nenhaden oil.

Study Obj ectives:
This study will conpare growh performance, fin condition, and skin condition
of approximately 80,000 Atlantic sal mon hatched and nai ntai ned at GLNFH where
they will be fed either a diet containing menhaden oil or herring oil. The
study will begin at early parr stage and continue for approxi mately one year
Fish fromyol k-sac to parr will be studied at NEFC (see study plan L-96-05)

Material s and Met hods:
Zeigler Brothers, Inc., Gardners, PA. will manufacture two diets for use in
this study with one containing nenhaden oil instead of herring oil. G een
Lake donestic strain of Atlantic salnmon will be used in the experinent. Fry
hatched in the spring of FY96 will be pooled froma variety of fanilies and
stocked into inside circular tanks. At yol k-sac absorption, feeding will
conmence using Biodiet feed (Bioproducts, Inc., Warrenton, Oregon), followed
by gradual conversion of the fish to Region 5's ASD2-30 herring oi
formulation. In June, 1996, fish will be noved to outside circular tanks and
stocked at production densities of 25,000 individuals/tank. At this tine,
ei ght experinmental tanks will be established (four replicates X two treatnent
groups) and experinental diets will be introduced. In Septenber, 1996, parr
will be separated frompotential snolts and enunmerated for each tank. Fish
remaining in the study will be fed experinmental diets through the w nter of
1996/97. In Fall of 1996 and again in the Spring of 1997, (prior to stocking
study fish) 150 fish will be randomy evaluated for: total |ength, weight,
skin condition, and fin condition

Resul ts

Study conpletion is scheduled for the Spring of 1997 with subsequent data
eval uation in the Fall of 1997



Study Nunber: L-96-04

Title: Usi ng nucl ear and mitochondrial DNA from Atlantic sturgeon of the
Hudson and Del aware Rivers to determ ne whether the popul ations
are genetically distinct.

Principal Investigator: Northeast Fishery Center biologists
Co- |l nvest/ Cooperators: TimKing, NBS-Leetown Science Center, W

Background and Justification:
Historically, the Delaware River was a principal sturgeon fishery which
exceeded all others in the United States. In 1890, the average was 60 sturgeon
per net and by 1899 it dropped to as low as 8 fish per net. |In the nid-
Atlantic region, the Hudson River in New York is currently the only reliable
source of spawning adult ASN. No spawning sturgeon fromthe Del aware River
have been verified in recent years. The collapse of ASN popul ati ons has been
addressed in the form of managenent plans for restoration of this species
t hroughout its range by the Atlantic States Marine Fisheries Conm ssion
(ASMFC). The goal of the ASMFC plan is to restore ASN to a fishabl e abundance
of 700, 000 pounds per year (10% of recorded 1890 | andings). Recent efforts to
suppl enent wild popul ati ons with hatchery-produced ASN were suspended due to
managenent concerns that introduced fish m ght conprom se the genetic
integrity of the recipient population.

St udy obj ectives

The U S. Fish and WIidlife Service-Northeast Fishery Center-Lanar, PA proposes
to work with the NBS-Leetown Science Center, W/ to devel op microsatellite
markers in Atlantic sturgeon DNA using current technol ogy and to determ ne
stock differences by screening 30-50 individuals fromeach river system using
priners devel oped for these DNA regions.

Material s and Met hods:
Genoni ¢ DNA of 30 fish fromeach population (i.e., Hudson and Del aware Rivers,
and as many as possible fromthe Chesapeake Bay) will be isolated fromfin
tissue by the CTAB nethod. Selected regions of the mtochondrial DNA nol ecul e
will be anplified and prepared for restriction fragnment |ength pol ynorphi sm
anal ysis using the pol ynerase chain reaction (PCR) enpl oying conserved

prinmers. DNA fingerprinting using comercially available probes will be used
to identify and quantify genetic diversity anong and within Atlantic sturgeon
popul ations. Initially, DNA fromsix individuals fromthe Hudson and Del aware

Rivers will be digested with four restriction enzynes. The DNA will be run on
a gel then transferred to MagnaG aph nylon transfer nenbrane (Msl, Westboro,
MA) filters followi ng the manufacturer's protocol. Band sizes will be
estimated by conparing each band to a DNA narker (Life Technol ogi es,

Gai t hersburg, MD) and anal yzed with conputer software (Scanal ystics,

Billerica, MA). DNA will be anplified using RAPD technol ogy whereby products
wi Il be visualized by ethidium brom de staining. Statistical analysis of
nmultilocus DNA fingerprinting and RAPDs will be performed to deternine genetic
di f ferences.

Results

Mcrosatellite nmarkers were devel oped for Atlantic sturgeon. Results

reveal ed a great deal of variability within and between systens w th conmon
alleles of different frequenci es observed between fish fromthe Del aware and
Hudson. However, sone alleles present in the Chesapeake Bay fish were not
present in the Hudson and Del aware fish. This could be the result of gene
flow froma southern influence or inadequate sanple size fromthe Hudson and
Del aware. A followup study is expected in FY97 to resolve this matter.



St udy Nunber: L-96-05

Title: Conparison of growth and fin condition in Atlantic sal non fed
U S. governnent contracted feeds manufactured with herring or
nmenhaden oil - Part 1 (yolk-sac to parr).

Principal Investigators: Northeast Fishery Center biologists
Co- | nvesti gat ors/ Cooperators: Paul Gaston, Green Lake NFH

Background and Justification: Currently,
in Region 5 of the U S. Fish and Wldlife Service (USFW5), Atlantic sal non
restoration is a high priority program |n addition to produci ng and stocking
non-feeding fry, the USFW5 al so supports smolt and parr stocking from
production at Green Lake National Fish Hatchery (GLNFH) in Ellsworth, Mine.
Additionally, Atlantic sal non (ATS) broodstock are produced and mai ntai ned at
several USFWS hatcheries in the northeastern U S. for egg and nmilt production.
The current USFWS fornul ation for Atlantic salnon diet specifies use of
herring oil as a diet ingredient. However, supplies of herring oil are
limted due to decreased demand and spoilage is combn since inventories are
sl ow nmoving and the cost is becom ng prohibitive (personal comunication, Tim
Markey, nutrition services manager, Zeigler Brothers, Inc.). Menhaden fish
oil is the commonly used oil in aquaculture feeds by nost mmjor aquacul ture
feed conpanies in the USA because it is palatable and readily avail abl e
(personal communi cation, Zeigler Brothers, Inc.). Before changi ng USFW5-
Region 5 feed specifications to favor use of nenhaden oil, it would be wise to
review exi sting informati on concerning the potential effect of such a change
and to conduct field evaluation of Atlantic salnmon fed contract ASD2-30 feed
manuf actured with nenhaden oil.

Study Obj ecti ves:
NEFC wi | | conpare survival, growmh performance, fin condition, and skin
condition of approximately 3000 ATS hatched and nmi ntai ned at NEFC where they
will be fed either a diet containing menhaden oil or herring oil. The study
wi || begin at yol k-sac absorption and continue until early parr stage,
approxi mately 120 days. The rel ative perfornmance of ATS fed diets containing
the herring or nmenhaden oil will be determined for parr and snolts at G.NFH
during part 2 of the experinent (see study plan 96-03).

Material s and Met hods:
Zeigler Brothers, Inc., Gardners, PA will manufacture two diets for use in
this study. Experinental diets will be nmanufactured under USFW5 Region 5 fish
food contract specifications for ATS except that one will contain menhaden oi
instead of herring oil. Connecticut river domestic strain of ATS will be used
in the experinment. During mid-March, eyed-eggs will arrive at NEFC from Wite
Ri ver National Fish Hatchery. Just prior to yolk absorption, fry will be
pl aced into six, two-foot indoor circular (40L) tanks at 200 per tank
Feeding will conmence using Biodiet feed (Bioproducts, Inc., Warrenton
Oregon), followed by gradual conversion to the experinental diets. Three tanks
will be fed herring oil diet and three will be fed nenhaden oil diet, (Zeigler
Brothers, Inc.). Tine of initial feeding, feed size, and conversion to ASD2-
30 will, as close as possible, follow standard hatchery procedures and be at
the discretion of NEFC biologists. Mrtalities will be recorded daily and
feed anounts will be adjusted nonthly. At early parr stage, July 1996, this
study will termnate. During FY97, growth, fatty tissue/skin/fin condition,
bl ood chol esterol and hematocrit will be conpared between the two groups of
fish.

Resul ts:
Data evaluation is expected to be conpl eted during FY97.



St udy Number: L-96- 06

Title: The effects of diet and tenperature upon growth, tissue
conposition and survival of juvenile Atlantic sturgeon.

Princi pal Investigators: Ki m Ki ng; Bucknell University
Co- I nvesti gat ors/ Cooperators: Northeast Fishery Center biologists

Background and Justification:
Decline in the wild Atlantic sturgeon popul ation has pronpted the Atlantic
coast states and the federal government to provide for its protection. In
Novenber 1990, the Atlantic States Marine Fisheries Conm ssion adopted a
Fi shery Managerment Plan to restore the Atlantic sturgeon resource to fishable
abundance throughout its range. The plan encourages aquaculture efforts the
speci es and eval uation of the potential for stock restoration/enhancenent
t hrough the release of cultured fish. ldentification of suitable comercia
diets will facilitate research on specific nutritional needs for the species.
In addition, fundanmental information on Atlantic sturgeon culture will result.

St udy Obj ecti ves:
A generalized growth rate curve will be described for year-class 0-1+ Atlantic
sturgeon subjected to naturally occurring fluctuations in tenperature. Also
effects of diet and tenperature fluctuations on growh and the nutritiona
condition of this species will be investigated. Finally, fish perfornance will
be eval uated using six conmercial feeds as grower diets.

Mat eri al s and Met hods:
One thousand eighty Atlantic sturgeon fingerlings will be provided by the NEFC
at Lamar Pennsylvania. Fingerlings will be distributed into 18 - 400 L circul ar
tanks with 60 fish/tank and acclimted. After acclination, biomass will be
adjusted equally for each tank. Six different diets will be assigned randomy to
tanks with three replicates per treatnent: Biodry 4000; Biokyowa; Extruded
Sturgeon diet; Zeigler's high energy-high fat diet; ASD2-30 and GR7-30 (US Fi sh
and Wldlife formulations). Wight and I ength inventories will be conducted at
mont hly i nterval s and feed amobunts adj usted accordi ngly. Body neasurenments wl |
be collected fromindividual fish at nonthly intervals and at the begi nning and

end of the experinent. Seasonal variations of specific growh rate will be
cal cul ated. Proximate conposition of the diets and fish will be determ ned and
gross energy neasured with a Parr calorineter. Bl ood plasma sanples will be

collected at the time of proximte conposition sanpling. Blood glucose and
protein concentrations will be determined by glucose oxidase using a Sigm kit
and Lowy nethods. Col lected data will undergo statistical analyses using
Anal ysis of Variance and Ceneral Linear Mddels procedures described in SAS
version 6.04.

Resul ts:
The study wll terminate during the summer of 1997 with subsequent data
eval uati on during FY97.



St udy Number: L-96-07
Title: An Annot at ed Bi bl i ography of the Marki ng and Taggi ng of Sal nonid Fry
Principal Investigator: KimKing - Bucknell University

Background and Justification:
St ocks of Atlantic Sal non (Sal no sal ar) have dranmatical ly declined i n New Engl and
rivers due to over fishing, dam construction, and degradati on of spawni ng and
rearing habitats. Since the late 19th century, federal and state agenci es have
been involved in Atlantic salnmon recovery efforts, the goal of which is to
restore self-sustaining popul ations of the species to native waters. |In recent
years, enphasis has been placed on stocking fry rather than parr or snolts.
Critical to the evaluation of fry stocking for salnon restoration is a viable
mar ki ng system that would allow nmanagers to determine stock contribution,
m gration, growth, survival and popul ation esti mates.

In 1991, a Hatchery Product Eval uation Program (HPEP) was devel oped to inprove
achi evenent s of both National Fish Hatchery and overal |l Fisheries Activity goals.
The program "nonitors both the quality of fish throughout the hatchery rearing
cycle and naintains followup evaluations on their post-rel ease perfornmance
relative to the appropriate nanagenent goals and objectives.". Some of the
current evaluations identified as inmportant by the HPEP for Atlantic salnon fry
i ncl ude:

1) Devel opnent of better narking techniques to differentiate
bet ween hatchery and wild fry

2) Met hods for marki ng feeding and non-feeding fry with non- | et hal
net hod of detection

3) Devel opnent and assessnent of a non-lethal batch mark for fry to
provide a neans of identifying origin (river or tributary)

bj ecti ves:
A bibliography will be prepared to provide fishery biologists and resource
managers an overvi ew of sources that can be used to nake inforned decisions on
potential fry marking and taggi ng methods avail able for Atlantic sal non.

Met hods and Materi al s:
A literature search on marking and taggi ng nmethods was perforned through the
former National Biological Service (NBS) Information Transfer Center in Fort
Col l'ins, Col orado and the former NBS Research and Devel opnent Lab- Wl | sboro, PA.
usi ng keywords: Marking, tagging, salnon, and trout.

Resul ts:
Through this search, 721 citations were obtained along with an additional 20
sources obtained via cross reference. Abstracts and or parts thereof were
substituted for annotation where deened appropriate.
Two appendi ces were included in the bibliography. Appendix A provides three
t abl es whi ch sunmari ze the characteristics of marks and tags. The original |ist
of 721 was narrowed to 113 articles directly pertaining to taggi ng nmet hods which
are |listed unconventionally by title in Appendix B
The bi bl i ography was al so published as Lamar Informational Leaflet 96-07 titled:
"An Annot at ed Bi bliography of the Marki ng and Taggi ng of Sal nonid Fry"



St udy Number: L-96-08

Title: I nduci ng fluorescent marks in larval Atlantic sal non using calcein
(green) and cal cein (bl ue)

Principal Investigator: Jerre W Mhler-NEFC

Background and Justification:

Fry stocking by the U S. Fish and Wldlife Service has beconme an increasingly
important part of the Atlantic salnmon (ATS) restoration program in the
Nort heastern U.S.. Allowing nature to select those which are fit for their
environnent is currently viewed as an inportant managenent tool to pronote
establ i shnent of self-sustaining populations over their historic range.
Paranount to the success of fry stocking in achieving managenent goals is the
ability to assess the effectiveness of such a managenent strategy. Therefore,
a need exists within region 5 of the US. Fish and Wldlife Service for a
techni que of marking non-feeding Atlantic salnon fry (sac-fry) with a readily
recogni zabl e tag or mark capabl e of being detected in returning adult fish. In
1995, NEFC biol ogists tested cal cein on | arval ATS for effects on short and | ong
termmark retention, health, and growth (Study L-95-04). Calcein-treated fish
received a nark detectable as brilliant green fluorescence in all fin ray
structures when vi ewed under | ong wave fluorescent microscopy. Marks were non-
lethally detected in 88 - 95%sanpl ed at 5 nonths post-i mersion. No difference
in 10-day nortality was found between treatnents (P>0.05).

Study Objectives

This study will conpare 12, 24, 36, and 48 hours as immersion durations for
successful marking with calcein (green). Mrtality and mark i nduction will be
conpared between calcein (green) at 200 and 250 ng/L. In addition, narking

capabilities for calcein (blue) will be explored. It will be determ ned whet her
there is a difference in mark i nduction or nortality between ATS | arvae i nrersed
in NEFC vs Wite River NFH water (where npbst eggs are incubated for Region 5
hat cheri es). Lastly, the efficacy of marking larvae in Heath trays by
recirculating a calcein solution will be tested.

Material s and Met hods:

Inrersion treatnments - Imersion trials will consist of calcein static baths.
Each imrersion trial will have 3 replicates containing 200 non-feedi ng ATS fry.
Calcein inmrersions will be at concentrations of 200 and 250 ng/L. Thirty fish
fromeach replicate will be transferred into separate hatching jars containing
fresh flowthrough water at 12, 24, and 36 hours into the trial in triplicate.
I mrersion treatnents of calcein (green) for 48 hours will be performed in both
NEFC spring water and Wite River NFH water. Three control replicates wll
receive the sane treatnent as i nmersed fish but wi thout an added chenical. Heath
tray treatnent - The inmersion will take place in a heath tray incubation stack
at NEFC by recircul ating the cal cein solution over a 48 hour period. Fresh water
flow will be introduced back into the trays after 48 hours. Larvae will be
pooled into a culture unit just prior to the onset of exogenous feeding and
subsequent |y scored under fluorescent mcroscopy for mark detection.

Results

It was found that fish in the high concentration of calcein green for 48 hr had
a significantly higher score for mark readability than other treatnments except
for those inmersed in heath trays or using Wite R ver NFH water (P#0.05).
Mortality was significantly higher in 48-hour treatments of calcein blue and
heath trays than all other treatnents (P#0.05). Mortality was not significantly
different in Wiite River water vs. NEFC water. Evaluation of nmark uptake in fish
imMmersed in calcein blue is scheduled for conpletion by May, 1997.



St udy Nunber: L-96-09

Title: Study of larval rearing density with hatchery-produced Atlantic
st urgeon (Aci penser oxyrhynchus).

Principal Investigator: Jerre W Mhler; Northeast Fishery Center
Co- | nvest / Cooper at ors: NEFC Bi ol ogi sts

Background and Justification:

Commercial records of Atlantic sturgeon landings fromthe late 1800's to the
present indicate a severe decline in the fishery. This problem has been
addressed in the form of nmanagenent plans for restoration of this species
t hroughout its range by the Atlantic States Marine Fi sheri es Comm ssi on (ASMFC) .
The ASMFC recommended formation of a culture and stocking group to devel op
guidelines for culture and restoration activities for ensuring consistency with
goals and objectives of the ASMFC s Fishery Mnagenent Plan for Atlantic
Sturgeon, Novenber, 1990. The culture and stocking group, which is conprised of
all ASMFC states, the U S. Fish and WIldlife Service, and the National Marine
Fi sheries Service, has made various recomendations in Special Report No. 22
titl ed: Recommrendati ons Concerning the Culture and Stocking of Atlantic Sturgeon.
Recomendation 1.4 states: "Basic cultural experinments should be undertaken at
appropriate federal and state facilities to provide information on ...... fry
production techni ques, rearing and hol ding densities...". Relationships between
cul ture stocking density, rearing unit substrate area, rearing unit volunme, and
feed item density are unknown for this species. It is inmportant to discover
t hese rel ati onships for efficient hatchery operation and for obtaining greatest
fry survival whether rearing fish for restoration stocking purposes or for
conmer ci al aquacul ture. Know edge gained fromthis study will be beneficial to
future restoration efforts.

St udy Obj ecti ves:
A total of 14,100 larval ASN will be used at five different initial stocking
densities and two feed rates to conpare effects on nortality and growmh over a
20 day peri od.

Material s and Met hods:
Larvae from Atlantic sturgeon eggs incubated at NEFC will be used in the
experiment. Prior to yolk sac absorption, larvae will be pooled and randomy
sel ected for inclusion into 60 L tanks with the follow ng densities: 200, 600,
800, and 1000 per tank. One set of replicates having 1000 per tank will receive
a double ration of feed daily. At 12 d post-hatch, Artemia will be introduced
toall replicates 3 tinmes daily by hand. Feed anmounts will remain equal for all

tanks over the duration of the 20 day experinent. Data collected on each
treatment will be analyzed using Analysis of Variance Procedures in the SAS
statistical software program

Results
1. Through termnation of Artemia feeding (study day 20), nortality ranged

from48% in the |ow density group to 90% in the 800/tank group with a
significant difference between the low density group and all others

( P#0. 05) .

2. In general, elevated nortalities for all treatnents suggest either poor
quality larvae or insufficient food supply.

3. In high density tanks receiving a double ration of feed, nortality was

l ower (78 vs 88% than those receiving a single ration of feed, suggesting
that feed ration may have been a limting factor at that density of fish.



L-96- 10 Time of optimummilt yield after injection of Common Carp Pituitary
(CCP) in 2+ domestic Atlantic sal non (Sal no sal ar)

Principal Investigators: NEFC Biologists

Background and Justification:

Synchroni zation of Atlantic salnmon (ATS) gonadal devel opnent is sonetines
necessary to ensure that sufficient nale ganetes are avail abl e at the appropri ate
time to permit desired paired matings in USFWS Regi on 5 ATS restoration efforts.
A study was perforned in 1994 by the Northeast Fishery Center (NEFC) at Nashua
NFH using sixty three (63) 2+ year male donestic Atlantic salmon which were
producing little or no mlt. The experinment was performed to determ ne whet her
time of spermiation, mlt volunme, and spermcounts were different in three groups
of mal e ATS which received either LHRHa, CCP, or injection of saline solution
(controls). Additionally, percent hatch was conpared in eggs fertilized with
mlt produced frommales receiving the three treatnents. Results of this study
showed that spermiation can be manipulated in 2+ nmale Nashua donestic ATS
br oodst ock but nore work was needed to determ ne the "wi ndow' of tine for nmaxi num
mlt yield after hornone injection.

Study Objectives
The 1994 study only addressed nmilt production at 7 and 14 days post-injection.
nj ectives of this study are to 1) determine a nore narrow range of tine for
optimumm It yield post-injection of CCP solution in a group of 30 donestic male
ATS at Nashua NFH over a ten day period, 2) determ ne whether nilt quality as
nmeasured by notility and cell count is correlated to tine el apsed post-injection
i n individual fish.

Mat eri al s and Met hods

Sixty fish producing little or no mlt will be selected and separated into two
groups by Nashua NFH for the study. Thirty fish will be injected with CCP and
30 wll beinjected with sterile saline solution as a control group. CCP dosage
will be 10 ng/Kg mixed in a carrier of sterile saline solution and adni ni stered
in one cc aliquots per fish into the dorsal muscul ature. Each fish will be
anest hetized, tagged with a nunbered fl oy tag, and wei ghed prior to injection.
Each fish will be examned for mlt production at 48 hours post-injection and
every other day thereafter until m It vol une obvi ously decreases. M It expressed
during each examination will be neasured volunetrically for each fish and
individuals will be tracked throughout the study. MIt quality wll be
determ ned by percent notility and cell count.

Resul ts:
1. At two days post-injection, 8 of the 30 fish injected with CCP produced a
total of 46 ms of milt. Only 2 control fish (which received a sham
i njection) produced a trace amount of mlt.

2. At four days post-injection, nmilt production was simlar to the previous
i nspection for the sane CCP-injected fish and 4 control fish produced a
snmal |l anount (total = 3 mlliliters) of milt.

3. At 6 days post-injection, total mlt volume decreased for CCP-injected
fish (total = 27 ms) while control fish mlt production increased
slightly (total =9 ms).

4, Only mal es which showed secondary sex characteristics (kype formation,
col or change) responded to hornone injections.

5. In CCP-injected fish, spermmotility was >90%until day 6 when a decrease
was seen. |In general, cell counts were | ower at day 6 than prior and CCP-
i njected fish had higher cell counts than controls.

5. It is suggested that at Nashua NFH, workers separate age 2+ nal es show ng

secondary sex characteristics two weeks before spawning tine. |If scarcity
of mlt requires hornone usage, CCP at 10 ng/Kg should be injected in
mal es two-three days prior to egg take.



