| NTRODUCT! ON

The Northeast Fishery Center presently consists of the Lamar National Fish

Hat chery and the Fish Technol ogy Center. Legislative authority for
establishing the Fish Hatchery is contained in 46 Statute 371 (Wite Act),
dated May 21, 1930. The station was officially established in 1933 and in the
ensui ng years has produced and distributed to Federal, State, and private

wat ers, |argenouth bass, smallnouth bass, bluegill, catfish, walleye,
nmuskel I unge, rainbow trout, brook trout, brown trout, and striped bass. Wter
to operate the facility is supplied by Washington Spring and Bi g Fishing
Creek. The Fish Hatchery has taken a lead role in supporting the Technol ogy
Center progranms dealing with Atlantic sturgeon and Atlantic salnon as well as
Hat chery Product Eval uation. Production of catchabl e rai nbow trout was
greatly reduced at the Fish Hatchery beginning in 1994, but a small nunber are
still produced for the annual fishing derby which remains a val uable 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 m ssion was again

nodi fied in 1993 and current enphasis is on devel opi ng new cul tural and
managenent technol ogy for threatened and endangered (T&E) aquatic species and
speci es of special concern in the nation's interjurisdictional rivers, and

i npl enenting a hatchery product evaluation program The Northeast Fishery
Center is the lead facility in devel opnment of culture technology for Atlantic
sturgeon, which has been identified by the Atlantic State Marine Fi sherues
Conmi ssion as a species of concern. In addition, the Center takes a
progressive role in Atlantic salnon restoration efforts. One of the
Center's highlights of 1995 was to receive the John S. Gottschal k Partnership
Award. This is the first tine a fisheries station has been recogni zed with
the award which was largely a result of formng partnerships with private

i ndividual s, state agencies, and other federal offices to performfield and

| aboratory work with Atlantic sturgeon

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 office/hatchery buil ding conplex, technol ogy |aboratory,
col dwat er experinmental building, nmintenance shop, two garages, a fish storage
buil di ng, twenty concrete raceways, five hypalon-lined earthen ponds, and ten
ot her earthen ponds in need of rehabilitation



STATI ON OPERATI ONS

Fiscal Year 1995 at the Northeast Fishery Center (NEFC) will be remenbered as
one of diversity with a demandi ng schedul e of technol ogy devel opnent
experinents and activities. As was the case with nmany other stations, NEFC
took on just as nmuch work as the previous year but had fewer workers. Cathy
Johnson, assistant hatchery manager, relocated to West Virginia to work as an
education specialist at the Leetown, W/ training center. Fortunately, the
Center was able to use three previous volunteers (KimKing, Dean Kirkendahl,
and Wade Jodun) who recently graduated wth biol ogy degrees from Lock Haven
University. Funding received through a cooperative agreement with Aquatic
Ecosystens Engi neering and the Electric Power Research Institute nade it
possible for themto work at the Center and gai n val uabl e experience while
provi ding excellent quality help. Mjor Center activities in FY95 were as
fol |l ows:

1. Third year in a row - Captured and spawned adult Hudson River Atlantic
sturgeon, Acipenser oxyrhynchus oxyrhynchus, and successfully hatched
169, 000 fry.

2. Devel oped echo soundi ng techni ques for |ocating spawni ng adult sturgeon

3. Searched for adult Atlantic sturgeon in the Hudson and Del aware Rivers,
and the Chesapeake Bay.

4. Cooperated with private comercial fishermen and the state of New Jersey

to capture Atlantic sturgeon off the coast of New Jersey for genetic and
reproductive study.

5. Actively engaged in public outreach/advocacy activities.

6. ot ai ned fundi ng and began constructi on of water degassing and tenpering
systemto be installed at the cold water experinent |ab (hol di ng house)
bui | di ng.

7. Conducted field experinents at other federal fish hatcheries involving
Atl antic sal mon egg transportati on and spawni ng.

8. Cont i nued devel opnent of technol ogy for mass marking Atlantic salnon fry

as a tool for better hatchery product eval uation
9. Cooperated with Abernathy Fish Tech Center, Univ. of Calif.- Davis, and
NBS - Leetown on fish health issues

10. Served as Regi onal aquacul ture coordi nator

11. Provi ded recreational fishing opportunities

12. Cooperated with a private trout hatchery on capture and rel ocati on of
bl ue herons as a neans to control fish depradation

13. Conduct ed a vol unt eer program

14. Served on ecosystem nmanagenent teans

15. Revi ewed techni cal papers

16. Provi ded culture informtion worl dw de

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

18. Provided Atlantic sturgeon tissue sanples for genetic anal yses.

19. Submitted a manuscript to Progressive Fish Culturist on Atlantic
sturgeon feed trials.

20. Conpl eted two projects on Atlantic sturgeon using Atlantic Coasta

Fi sheri es Cooperative Managenent Act fundi ng.
O her activities involving the Technol ogy Center are summari zed as foll ows:

" PENNSYLVANI A OQUTDOOR LI FE EXPGSI TI ON'

WNEP studio in the Scranton/WI kesbarre, Pennsylvania invited NEFC to
participate in their annual outdoor exposition which was held in the Lycom ng
Mal I, Muncy, PA. NEFC decided to exhibit a live, 6% foot long, mature Atlanic
sturgeon inside the nall. CQur combination dual -wheel pickup and custom
hauling trailer/tank was driven right into the mall where over a four day

peri od, approxi mately 30,000 people were able to see a |live sturgeon for the
first tine. Young and old alike were anazed at the sight of the prehistoric
fish and nuch positive public outreach resulted. Filmclips of the event were
aired on "Pennsyl vani a Qutdoor Life" in March, 1995.

SPAVWNI NG OF HUDSON RI VER ATLANTI C STURGEON

Three fermale Atlantic sturgeon fromthe Hudson River near Norrie Point State
Park, New York were captured and transported to NEFC. Hornone injections of
Conmon Carp Pituitary (CCP) were used to induce the females to spawn. The
first female gave only a partial spawn which yeil ded approximately 2,000 fry
while the second fermale (total Iength 93 inches) yeilded a hatch of 170,000
fry. The third femal e was not spawned but is being held at NEFC for future



use. MIt for fertilizing the eggs was obtai ned from Hudson River nale
st urgeon which were rel eased unhar ned.

An inportant discovery was made with the three adult nal e sturgeon captured
fromthe Hudson River and held since 1991 at NEFC. These three fish have
learned to feed on trout pellets and appeared to be in excellent condition so
t he deci sion was made to admi ni ster hornone injections near the date when they
woul d nornmal |y spawn. Twenty-four hours after injection, all three males
yei | ded copi ous amounts of mlt, sone of which was used to successfully
fertilize eggs obtained later. To the best of NEFC know edge, this is the
first tinme a male Atlantic sturgeon was ever induced to give mlt in
captivity.

This year's hatch of sturgeon fry far surpassed previous attenps. It was
estimated that the percent hatch was 65% far better than the previous year of
around 13% Fry and fingerlings were shipped to the foll ow ng:

NBS- Cont e | ab,

t he Corps of Engi neers Waterways Experinental Station, M ssissippi
State of Maryl and

The Chesapeake Bay Biol ogy Lab at Univ. of Marland

Hof stra University

The shi pped sturgeon will be involved in diet, behavior, culture, and di sease
experinments. Approximtely 5,000 of the FY95 hatch remain at NEFC for use in
addi ti onal experinents or as needed.

VETLAND CONSTRUCTION: A wetl and was constructed by nodi fyi ng an abandoned
pond that had reverted to shrub-scrub and forestland. Wth a m ni mum of
excavation and sone "replunbing", the Ysacre area was fl ooded with hatchery
effluent water to create wildlife habitat and effect sone water quality

i nprovenent. Wthin a few days, mallard ducks began to visit the area
regul arly.

FI SH FEED | NSPECTI ONS: As in previous years, the Center has taken
responsibility for quality control of production fish diets for Region 5.
Quarterly feed inspections were perfornmed by biol ogist Jerre Mhler and
bi ot echnician Pat Farrell. Only minor quality control problens were
encountered during the year.

| NFORVATI ON DI SSEM NATI ON AND PUBLI C RELATI ONS:  The Center received and
responded to the followi ng requests for information and other technica
assi stance during FY93:

1. Maynard Rasch, private author from Del aware requested a copy of NEFC
1994 Biol ogical Activities Report.

2. Col unbia River Inter-tribal Fish Comm ssion, WA requested infornmation on
Atlantic sturgeon pelvic fin anputation experinent to apply results to
white sturgeon recovery efforts in the Col unbia River

3. Mark Vincent, private individual from Wbster, MA requested infornation
on setting up a hatchery

4, The State of New York Dept. of Environmental Conservation requested an
update on the status of NEFC s FY95 Atlantic sturgeon work for inclusion
in their Hudson River Estuary Quarterly publication

5. Region 1 of the U S.F.WS. requested information on the Region 5 fish
food contract to use as guidance in constructing their own.

6. NBS- Wl | sboro requested informati on on NEFC s captive Atlantic sturgeon
for use in constructing a National Fish Broodstock Registry - Paddl efish
and Sturgeon.

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 Elinination
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 Amonium Monthly reporting
forns were conpleted and sent to the appropriate agencies.

BLUE HERON CAPTURE AND RELOCATION. At the request of private hatchery owner,
Charlie Conklin of Effort, PA, an alternative to issuing a kill permt for

nui sance bl ue heron was explored by NEFC. M. Conklin was suffering fish |oss
due to predation by the birds so it was decided to capture a nunber of the
probl em bi rds. Capured birds were to be tagged then relocated to the John
Hei nz Refuge in Phil adel phia, PAto see if they would remain there or return
to the point of capture. The large net-covered trap was equi pped with a poo
containing live goldfish and small trout to attract the heron. Renpbte contro
trap doors were triggered and the heron could then be tagged and transported.
The birds were a challenge to capture as "key triggerman" M ke Hendrix was the
only one to succesfully trap a heron. NEFC has not been inforned that this
bird returned to the problem hatchery, but will try the techni que agai n next
year as a potential alternative to killing problem birds.

ADVOCACY TRAINING M ke Hendrix, Bill Fletcher, and Jerre Mhler attended
advocacy training at Region 5 office in Hadley, MA. This training resulted in
production and inpl enentation of a display panel which was used in conjuction
with the exhibition of a mature Atlantic sturgeon and Atlantic salnon at the
Lycom ng Mall "Pennsylvania Qutdoor Life Exposition"” in Mincy, PA.  Wile
people waited to view the sturgeon, they viewed the display panel which was
attractive, provocative, and informative

| MPERI LED MUSSELS MEETING Jerre Mohler attended a neeting in Roanoke, VA
concer ni ng coordi nation of efforts on future work with restoration and protection
of fresh water nussels. The neeting was attended by federal, state, and
comercial interests and dealt with current status of nussel popul ations as well
as research and technology needs necessary to restore and protect these
organi sns. The neeting resulted in formation of a steering comm ttee which will
oversee production of a framework docunent for conservation of freshwater
nmussel s.

STUDI ES PERFORMED: Fiscal year 1995 net NEFC staff head-on with chall enging
and interesting biological work. The majority of studies perforned by Center
bi ol ogi sts and our partners were related to Atlantic sturgeon and Atlantic
sal non restoration and are identified as foll ows:

Study Nunber and title:

L-95-01 Experi nment al stocking of hatchery-produced Atl antic sturgeon
(Aci penser oxyrhynchus) into the Hudson River.

L-95-02 Conpari son of eye-up between green Atlantic salnon (Sal no sal ar)
eggs transported to incubation facilities unfertilized with those
fertilized prior to transport

L-95-03 Conpari son of use of LHRHa and CCP for synchronization of gonada
devel opnent in Atlantic Sal non (Sal no sal ar).

L-95-04 Mass nmarking trials with non-feeding Atlantic sal nmon fry.

L-95-05 onservation of oocycte developnment in captive female Atlantic

st urgeon acquired when oocytes are in an early vitellogenic stage.

L- 95- 06 Location of mature Atlantic sturgeon as indication of potentia
spawni ng areas in the Del aware River.

STUDI ES | N WHI CH THE CENTER COOPERATED:

I mmunonodul ators as a fish health managenent tool (Abernathy Sal mon Culture
Technol ogy Center)

Moni toring stress responses on the reproductive physiology of Atlantic
sturgeon (WIlliamF. Krise, NBS-WlI sboro)



Nort heast Fishery Center
- Biological Studies Perfornmed -

Fiscal Year 1995 at the Northeast Fishery Center (NEFC) will be renenbered as
one of diversity with a demandi ng schedul e of technol ogy devel opnent
experinments and activities. The majority of studies performed by Center

bi ol ogi sts and our partners were related to Atlantic sturgeon and Atlantic
sal non restoration and are identified as foll ows:

Study Nunber and title:

L-95-01 Experi nental stocking of hatchery-produced Atlantic sturgeon
(Aci penser oxyrhynchus) into the Hudson River.

L-95-02 Conpari son of eye-up between green Atlantic salnon (Sal no sal ar)
eggs transported to incubation facilities unfertilized with those
fertilized prior to transport

L-95-03 Conpari son of use of LHRHa and CCP for synchronization of gonada
devel opnent in Atlantic Sal non (Sal no sal ar).

L-95-04 Mass marking trials with non-feeding Atlantic salnon fry.

L- 95-05 bservation of oocycte developnent in captive female Atlantic

st urgeon acquired when oocytes are in an early vitellogenic stage.

L-95-06 Location of mature Atlantic sturgeon as indication of potentia
spawni ng areas in the Delaware River.

STUDI ES I N WHI CH THE CENTER COOPERATED:

| mmunonodul ators as a fish health managenent tool (Abernathy Sal mon Culture
Technol ogy Center)

Moni toring stress responses on the reproductive physiology of Atlantic
sturgeon (WIlliamF. Krise, NBS-WelI sboro)

Reproduction and al evin marki ng techniques for Atlantic salmon (WIIliamF.
Krise, NBS-Wl|sboro, PA and J. Sternick, Mansfield Univ., PA)



Study Nunber and Title:

L-95-01 Experi ment al stocking of hatchery-produced Atl antic sturgeon
(Aci penser oxyrhynchus) into the Hudson River.

Principal Investigator: NEFC Biologists
Co- I nvest/ Cooper ators: Kathy Hatalla, New York DECJorgen Skevel and, USFW5, NMD
Fi sh. Resource O fice Mark Bain, NBS-Cornell University

Background and Justification
Commerci al records of Atlantic sturgeon (ASN) landings fromthe late 1800's to
the present indicate a severe decline in the fishery (Taub, 1990). This
probl em has been addressed in the form of nanagenent plans for restoration of
this species throughout its range by the Atlantic States Marine Fisheries
Conmi ssion (ASMFC). The ASMFC recommended formation of a culture and stocking
group to devel op guidelines for culture and restoration activities to ensure
consistency with the goals and objectives of the ASMC s Fi shery Managenent
Plan for Atlantic Sturgeon, Novenber, 1990. The culture and stocki ng group,
which is conmprised of all ASMFC states, the U S. Fish and WIidlife Service,
and the National Mrine Fisheries Service, has nmade various reconmendations
i ncluding nonitoring effectiveness of restoration prograns through taggi ng of
all stocked fish. No records have been found indicating hatchery-reared ASN
have previously been stocked as part of a restoration effort for this species.

Study Obj ectives
The survival and growth of 5,000 fingerling size sturgeon released into the
Hudson River in the fall of 1994 will be evaluated by study cooperators during
the summer and fall of 1995 by sanpling with gill nets and traw gear

Mat eri al s and Met hods
Approxi mately 5,000 Atlantic sturgeon hatched and rai sed at NEFC for 14 weeks
will be released into the Hudson Ri ver under the direction of New York DEC
Prior to stocking, all fish will receive a pelvic fin anputation and a coded-
wire tag under the first dorsal scute. Evaluation of the experinmental
stocking will be perforned though river survey efforts of a power consortium
and a Cornell University river survey crew. Al captured sturgeon will be
nmeasured for total length and checked for pelvic fin anmputation/coded wire
t ags.

Resul ts
The Cornell sanmpling team captured 22 ASN that were potentially age 1+ fish.
O these 22, thirteen (13) had coded wire tags and were of hatchery origin.
Three of the wild fish were questionable as to age status and may have been 2+
fish. Captured hatchery fish were smaller than their wild counterparts (Av.
length = 396 mllimeters vs 473 mllinmeters, respectively). These results
suggest that wild age 1+ ASN are not abundant in the Hudson River. Results of
power consortium sanpling have not been anal yzed as yet.



Study Nunber and Title:

L-95-02 Conpari son of eye-up between green Atlantic salnon (Sal no sal ar)
eggs transported to incubation facilities unfertilized with those
fertilized prior to transport

Principal Investigators:Bill Fletcher, Mke Hendrix and Jerre Mohler -
Nort heast Fishery Center (NEFC)

Co- I nvest/ Cooperators:Bill Krise, Dale Holyfield - National Biological Survey
(NBS) Wellsboro; Cathy Johnson - NEFC, Paul Gaston, Fred Trasko - G een Lake
NFH, Larry Lofton - North Attleboro NFH Tom Nel son, Bruce Jenson - Wite

Ri ver NFH, M ckey Novack -Richard Cronin NSS; Vic Segarich, Bob Groton -
Nashua NFH

Background and Justification

The Atlantic Sal non (ATS) Program has placed i ncreased enphasis on fry
stocking as a restoration tool; this has increased demand for quality eggs.
Currently, many of the production eggs are spawned at one station and
transported for incubation to another hatchery. Eye-ups for fertilized ATS
eggs transported in gallon jugs, have reached | evel s exceeding 90 percent;
however, in recent years eye-ups have been as | ow as 60 percent. Since 1989,
the NEFC and other U S. Fish and Wlidlife facilities have conducted studies
with the aimof inmproving egg quality. For exanple, NEFC biol ogists found
significantly greater (P=0.05) egg eye-up by delaying fertilization until the
eggs had arrived at the incubating facility rather than shipping fertilized
eggs (87 vs. 41% respectively)

Study Objectives

The objective of the present study is to conpare percent eye-up on a
producti on scal e between Atlantic salmon eggs fertilized prior to transport
with those fertilized after transport to incubating facilities in the fall of
1994,

Met hods
The NEFC spawning teamwi ||l coordi nate spawning activities at the follow ng
facilities with the indicated nunber and type of eggs: R chard S. Cronin NSS
(50, 000 sea-run and 100, 000 donestic broodstock eggs); G een Lake NFH (200, 000
captive broodstock eggs); Nashua NFH (200, 000 domesti c broodstock eggs); North
Attleboro (1.5 mllion kelt eggs and incubation site); and Wite River NFH
(incubation site). Collected nilt will be pooled and placed in test tubes on
ice; notility will be checked. One-half of the eggs fromeach fenal e spawned
will be fertilized with two ml of mlt per take and transported in insul ated
gal l on jugs containing water and 200 grans of ice. The second half of the
eggs will be placed into plastic bags with ovarian fluid, oxygenated and

pl aced into coolers on a tray that rests on ice. MIt for this group will be
transported in test tubes sealed in an oxygenated plastic bag in a cooler

Egg disinfection nethods will foll ow recommendati ons of the Lamar Fish Health
Unit. For Connecticut River kelts held at North Attleboro NFH, spawni ng and
transport of both fertilized (50% and unfertilized eggs (5094 to Wiite River
NFH (via R'S. Cronin NSS) for incubation will occur on nultiple dates and will
be conducted by hatchery personnel fromthese three stations. For Richard S
Cronin NSS sea-run broodstock, eggs collected fromapproximately 10 fenal es
will be pooled. Eggs will be split into six groups; three for fertilization
at RS. Cronin NSS and three for fertilization at the incubating facility -
Wiite River NFH. Methods for handling of ganetes will proceed as descri bed
above. Mean percent eye-up of egg treatnments will be conmpared with 2 sanple
t-tests.

Resul ts
Eggs with fertilization delayed until arrival at the incubating station had a
total of 61.2% eye-up vs 49.2% eye-up with eggs fertilized before transport.
In each egg type transported to Wiite River NFH in 1994, eye-up was greater
when fertilization was del ayed until eggs reached the receiving station but
results were not significantly different (P>0.05). However, eggs taken from
Nashua to North Attleboro NFH had significantly better eye-up (P#0.05) when
fertilized after transport rather than before (56.6%vs 41.6%respectively).



Study Nunber and Title:

L-95-03 Conpari son of use of LHRHa and CCP for synchronization of gonada
devel opnent in Atlantic Sal non (SALMO SALAR)

Principle Investigator: Catharine Johnson, Northeast Fishery
Center (NEFC

Co- | nvest/ Cooperators: Victor Segarich, Bob G oton - Nashua National Fish
Hatchery (NFH); Bill Krise, Dale Holyfield; Nationa
Bi ol ogi cal Survey (NBS) - Wellshboro; M ke Hendrix,
Bill Fletcher, Jerre Mohler - NEFC

Background and Justification
Atlantic salnmon restoration is the highest priority programin Region 5 with a
maj or requirement of the program being successful spawning of adult fish. In
1993, Nashua NFH nal e donestic sal mon did not provide viable ganetes in
synchroni zation with female fish thus affecting 1:1 sex ratio required to
enhance genetic diversity. |In addition, the quality of mlt produced was
guestioned by culturists at the Nashua facility. A nmanagenent tool was
necessary to synchroni ze the gonadal devel opment ensuring that sufficient male
ganetes were available at the appropriate tine to pernmt paired matings.
Lut ei ni zi ng Hornone Rel easi ng Hor none anal ogue (LHRHa) and Conmon Carp
Pituitary Hornone (CCP) have both been used to induce maturation in Atlantic
sal non.

Study Obj ectives
Time of spermiation, nmilt volume, and spermcounts will be deternined in three
groups of fish receiving either LHRHa, CCP, or injection of saline solution in
1994 (controls). Performance will be conpared between the groups and
recomendat i ons made to Nashua personnel

Mat eri al s and Met hods

Sixty three (63) 2+ year nmle donestic Atlantic salnmon from Nashua NFH with
little or no mlt will be selected for this experinent. Fish will be injected
with 1 m stock solution of either CCP, LHRHa, or sterile saline using a
tuberculin syringe and 20-gauge needle. Al injections will be adm nistered

intranuscularly in the dorsal sinus area adjacent to the dorsal fin. Seven
days after the first injection, all males will be checked for nmlt vol une.

The quality of milt will be determined with a spermcount and notility score
in pools of seven fish. For each group, mlt from?7 fish pools will be used
to fertilize pooled eggs from3 fenmales. Eggs will be divided into aliquots
of approximately 500 eggs each. One nl. of mlIt fromeach of the pool ed nal es
will then be used to fertilize each 500 egg aliquot. There will be 3 egg
replicates for each of the 7-pool males in each of the 3 treatment groups for
a total of 27. Eggs will be Incubated in randomy sel ected conpartnents of
Heath incubator trays. Egg nortality records will be naintai ned by Nashua

personnel. At egg eye-up, eggs will be shocked and nortality recorded.
Remaining live eggs will be determ ned by direct count. Total |ive eggs plus
nortality will provide exact egg counts for each replicate.

Resul ts

At 7 days post-injection, percentages of fish which produced nmlt were: 95% of
LHRHa, 91% of CCP, and 43% of controls. Statistically, LHRH and CCP-injected
fish gave significantly greater average mlt volunes than controls. The
average nunber of cells per unit of mlIt was significantly greater between al
three treatnents with LHRH having the greatest nunber foll owed by CCP, then
controls (P#0.05). Mdtility appeared to be conparabl e between the three
treatments. At 14 days post-injection, there was no significant difference
between m It volunes for the treatnments. However, controls increased average
mlt production as conpared to the 7 day exami nation while both LHRH and CCP
gave significantly less mlt. There was no significant difference (P>0.05) in
nean percent hatch between eggs fertilized with mlt fromany treatnent group
at 7 or 14 days post-injection. Average hatch rates ranged from53 to 60%in

t he study.



Study Nunber and Title:
L-95-04 Mass marking trials with non-feeding Atlantic salnmon fry
Principal Investigator: Northeast Fishery Center Biologists

Background and Justification
Fry stocking by the U S. Fish and Wldlife Service has beconme an increasingly
important part of the Atlantic sal non (ATS) restoration programin the
Nort heastern U.S.. Parampunt to the success of fry stocking in achieving
managenent goals is the ability to assess the effectiveness of the strategy.
Therefore, a need exists within region 5 of the U S. Fish and Wldlife Service
for a technique of marking non-feeding Atlantic salnon fry (sac-fry) with a
readi |y recogni zabl e tag or mark capabl e of being detected in returning adult
fish. Chemi cal narkers such as oxytetracycline, produce a nark on calcified
fish tissues nmade visible under W light but no information was given
concerning longevity of detectable fluorescence. In larval teleosts, very
fine horny filaments, the actinotrichia, can occur in the fin fold and may
persist in the outer edge of the adult fin nmenbrane. These filanments may bind
fluorescent conpounds if sufficient calciumcontent is present. An additiona
fluorescent conpound, calcein, can produce a detectable mark on fish ootoliths
simlar to tetracycline but may be less toxic than tetracycline.

Study Obj ectives
The efficacy of marking calcified tissues of Atlantic sal mon sac-fry will be
tested using two treatments: (1) tetracycline imrersion bath (2) calcein
imersion bath. In addition, florescent pignment and mcro-taggant will be
nmechani cal ly pressure sprayed into the epidernmis of a nunber of sac-fry for
additional treatnents. Short and long termmark retention and effects on
health and growh will be tracked on study fish at the Northeast Fishery
Center (NEFC), Lamar, PA. over a five year period.

Mat eri al s and Met hods
Experinmental design will consist of two nmajor conmponents: (1) inmersion
treatments and (2) nechanical pressure spray treatnments. Imersion trials will
consi st of tetracycline and calcein static baths. Each chem cal imersion
trial will have three replicates in the formof 6% liter acrylic hatching jars
each contai ni ng 200 non-feedi ng ATS fry of Connecticut River sea-run parenta
origin. Tetracycline imersion baths will be prepared at a concentration of
250 ng/l tetracycline hydrochloride in the formof oxytetracycline - 343, an
approved | NAD chenical for imersion marking of salnonids. Calcein imersion
wi Il be prepared at a concentration of 125 and 250 ng/L. Al imrersion trials
will be for a duration of 48 hours. Pressure spray treatnents will consist of
an inert pignented conmpound and a m crotaggant described above both of which
fluoresce under |ongwave UV radiation. Nunmbers of fish and replicates will be
the sane as imrersion bath treatments along with three control replicates
handl ed sinilarly except for withstanding pressurized spray.

Resul ts
I mrersion treatnents - Neither oxytetracycline-treated or control fish
recei ved a detectable mark when exam ned under 100X using | ong wave UV |ight
(490 nm. Fish fromboth calcein treatnents received a nark detectable as
brilliant green fluorescence in all fin ray structures when vi ewed as above.
The mark was non-lethally detected in 35 out of 40 parr (88% sanpled at 5
nont hs post-i mrersion and 58 out of 61 (95% sanpled at 8 nobnths post-
i mer si on. Fry inmersed in 125 ng/L calcein had | owest 10-day nortality but
no significant difference was found between treatnments (P>0.05). Control fish
exhi bited greater growth than any other treatnment at 30 days and 150 days.
This was nost |ikely due to an experinmental error which resulted in culturing
control fry at a |lower density than other treatnents. Cal cei n-nmarked tissue
sanples were clearly readable after storage for 5 nmonths in 70% et hyl al cohol
Mechani cal pressure spray treatnments - Neither spray treatnent resulted in
producing a mark which would be retained in a nmajority of treated fry for
ext ended periods of tine.



Study Nunber and Title:

L-95-05 nservation of oocyte devel opnent in captive fenmale Atlantic
st urgeon (Aci penser oxyrhinchus) acquired when oocytes are in an
early vitellogenic stage.

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

Background and Justification
Conmerci al records of Atlantic sturgeon (ASN) landings fromthe late 1800's to
the present indicate a severe decline in the fishery (Taub, 1990). This
probl em has been addressed in the form of managenent plans for restoration of
this species throughout its range by the Atlantic States Marine Fisheries
Conmi ssion (ASMFC). The ASMFC reconmmrended fornmation of a culture and stocking
group to devel op guidelines for culture and restoration activities to ensure
consi stency with the goals and objectives of the ASMC s Fi shery Managenent
Plan for Atlantic Sturgeon, Novenber, 1990. The culture and stocki ng group,
which is conprised of all ASMFC states, the U S. Fish and Wldlife Service,
and the National Marine Fisheries Service, has nade recomendati ons i ncl udi ng:
"Basic cultural experinents should be undertaken at appropriate federal and
state facilities to provide information on: "efficacy of alternative spawning
techni ques....... " (Smth, 1992). Current techni ques used for capture and
spawni ng of ASN can lead to poor fry production. Capture (of fenale ASN) and
undoubtedly the transport stress are nmajor contributing factors to the arrest
of final maturation and ovulation. Alternative techniques for obtaining
vi abl e ganetes fromfemal e ASN are desirable. According to other sturgeon
researchers, three nodal groups are usually present in a chondrostean
popul ation with |onger than annual vitellogenic cycle: early, md, and |l ate
vitell ogenic stages. During two years of sanpling both off-coast and Hudson
River ASN, no mid or late vitellogenic stages were found. However
addi ti onal sanpling subsequent to 1994 reveal ed a small nunber of fenales
whi ch had oocytes past the early vitell ogenic stage.

Study Obj ectives
NEFC, in cooperation with fishernen participating in the New Jersey off-coast
1995 ASN fishing season, will capture one to three female ASN with oocytes in
an early or later vitellogenic stage. The fish will be transported and held
at NEFC where efforts for conversion to fornulated feed and observations of
oocyte maturation will be perforned with the ultinmate objective of hornone
i nduced spawni ng of the fenale should oocyte maturity occur

Mat eri al s and Met hods
NEFC wi | | contact known ASN fishernmen and to provide ASN capture. Biopsies
will be performed to sanple gonadal condition of all suspected femal e ASN
Females with ovaries in the desired stage of oocyte devel opment will be
transported to NEFC and held in a fresh water, flowthrough, 20-foot dianeter

tank at anbient water tenperature. Pelletized feed will be introduced daily.
Mont hly sanpl es of the ovary will be taken to determnine changes in oocyte
devel opnent. |If oocytes develop to the conpleted stage IV of maturity
(germnal vesicle index = 0.07 or less) (Detlaf, et al., 1993), injection of

spawni ng hornones LHRHa and/or CCP will be initiated and the fish will be
spawned.

Resul ts
Qut of A total of 19 ASN captured, 12 were exam ned by NEFC for gender and
sexual maturity. O the 12 exam ned, 10 were judged to be nale and 2 were
female with i mmature ovaries. Five fish (1& 4%) were transported to NEFC,
acclimated to fresh water, and placed into a 20-foot dianmeter tank with fl ow
t hrough fresh water. These fish have shown interest in pelletized fee, but no
confirnmed feeding has been observed by NEFC staff. No nortality was seen in
bi opsied fish including those transported to Lamar. No further biopsies have
been perforned on the fish since there has been no evidence of feeding
activity.



Study Nunber and Title:

L-95-06 Location of mature Atlantic sturgeon (Aci penser oxyrhinchus) as
i ndi cation of potential spawning areas in the Delaware River.

Principal Investigator: Jerre W Mhler; Northeast Fishery Center

Co- | nvest / Cooper at ors: NEFC bi ol ogi sts
Jorgen Skevel and, MD Fisheries Res. Ofice
State of Delaware Dept. of Nat. Res. (DNR)

Conmrerci al 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 Conmm ssion
(ASMFC). Specific managenent objectives of the nanagenent plan include

i mprovenent of know edge and enhancenent and restoration of the Atlantic
sturgeon stock. The ASMFC recomended formati on of a culture and stocking
group to devel op guidelines for culture and restoration activities to ensure
consistency with the goals and objectives of the ASMC s Fi shery Managenent
Plan for Atlantic Sturgeon, Novenber, 1990. The culture and stocki ng group,
which is conprised of all ASMFC states, the U.S. Fish and Wldlife Service,
and the National Marine Fisheries Service, has nade various recomendati ons

i ncludi ng: "Standardi zed baseline data on habitat and popul ati on status for

i mportant sturgeon rivers should be obtained. 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. Historically,
the Del aware River was a principal sturgeon fishery which exceeded all others
inthe United States. Nunbers of adult fish and their spawning areas are

| argely unknown in the Delaware and it is believed that fewif any fishernen
famliar with specific informati on on historical capture areas are living
(Personal comrunication, Craig Shirey, Delaware DNR, Feb., 1995).

hj ectives

NEFC, in cooperation with the state of Del aware and the Maryl and Fi sheries
Resource Ofice will use electronic equipnent to |ocate nmature sturgeon
mgrating into the Delaware River during a porion of the estimted spawni ng
season in 1995.

Mat eri al s and Met hods
The State of Delaware will be contacted to identify areas of the river which
are believed to be areas of habitat suitable for spawning ASN or preferred
m gratory pathways. Historical records will be utilized to the extent
practical, realizing that habitat changes may have occurred in the river since
the early 1900's when the Del aware commercial ASN fishery collapsed. Maryl and
FRO will provide a suitable boat for |ocating ASN which will be outfitted with
G obal Positioning Systemand electronic fish |ocation equi pnent capabl e of
detecting single sturgeon in water depths likely to be encountered in the
Del aware. River maps of the Delaware will be obtained fromthe U S. Arny
Cor ps of Engineers in naking determ nations of other possible spawning areas.
Sturgeon sightings will be entered into GPS equi pnent for permanent storage of
| atitude and | ongitude.

Resul ts
A variety of signals up to 4 screen units in height were observed on the
nmoni tor whil e passing over Del anare DNR nets placed near Artificial I|sland.
When nets were retrieved, juvenile ASN were captured which nmeasured up to 4
feet in length. As a conparison, signals averaging 7 screen units in height
wer e observed on known Hudson River spawning areas. Nets set in these areas
yi el ded mature ASN nmeasuring from6 to 7% feet in length. The area of
Del aware River including the Baker Range near Port Penn to the Chester Range
at the Conmmopdore Barry Bridge yielded no fish signals larger than 4 screen
units, indicating fish (perhaps ASN) no larger than 4 feet in length. In
addition, electronic surveys in the mouth of the C& Canal and Christina River
yi el ded signals | ess than four screen units in height.



Study title:

Reproduction and al evin marking techni ques for Atlantic sal non.
Principal Investigators: NBS- Wl | sboro study plan #08012-9
Co- 1 nvest/ Cooperators: Northeast Fishery Center Biologists - Lamar, Pa

Theory: Marks applied to bone, skin, or simlar tissue becone hidden in
tissue, or lost as tissue regenerates over tinme. These nmarks could require

| ethal sanpling. The objective of this study is to establish an al evin bl ood
mar ker which can be identified in returning adult ATS. |mune narkers woul d
be regenerated fromimune system nenory of exposure to an antigen not
normal Iy encountered in natural systenms. Fish will be exposed to severa
antigens (bovine serum al bunin, avidin, neutravidin, and hapten/carrier
conbinations) via a water bath antigen delivery. Fish will be sanpled at 20,
30, and 40 days post-treatnent to determ ne optinum sanple dates after
treatment and will show that antigen uptake is achieved. Unexposed fish wll
be exami ned as a negative control. W will develop ELISA (enzyne |inked

i mmunosor bent assay) procedures to detect marked fish. Different dosages wll
be tested to find the best one for sac-fry. Sea-run ATS will be sanpled to
ascertain that wild fish do not encounter the antigen naturally. |In spring of
1996, groups of fry will be exposed to antigens and mark retention will be
nonitored for several nonths.

Resul ts
Study is in progress as four hundred (1+) Penobscot smolts have been
transferred from NEFC to Wl |l sboro where they were used as controls or exposed
to one of four antigens -bovine serum al bum n, aviden, trinitro phenol and
dinitro phenol. Appropriate inmmunol ogi cal detection chenicals and expendi bl es
have been acquired. Efforts are underway to determ ne opti num dose and tine
exposure rates, blood sanpling frequency, and purification of antibodies.
Bl ood serum from 1995 searun ATS will be collected in Decenber for screening
agai nst cross reactive antibodies to the above antigens.



Study Title:

I mmunonodul ators as a fish health managenent too
Principal Investigators: Aber nat hy Sal non Cul ture Technol ogy Center
Co- 1 nvest/ Cooperators: Northeast Fishery Center Biologists - Lamar, Pa

Background and Justification
Furuncul osi s, a pathogenic disease in salnonids is caused by the bacterium
Aer ononas sal noni ci da has been considered a scourge of salnmonid culture. The
di sease has a negative inpact on the Atlantic sal non program from hol di ng
returning sea-run fish for spawning to maintaining and produci ng donestic
broodstock and snolts. Oxytetracycline has been injected to prevent outbreaks
of the disease but is often an inpractical means of control

Study Obj ectives
This study will test the efficacy of three different diets containing
additives for imune system enhancement in prevention of furunculosis in
donmestic Atlantic sal non parr.

Met hods and Materials
Donestic Atlantic salnon parr raised at the Northeast Fishery Center will be
used in the study. The diets to be tested are: (1) VST (2) Tetraselms (3)
Levucell, a glucans enriched feed. Fish will be randomy assigned to four
hol ding tanks. All fish will be fed the control diet for 14 days. During the
second 14 days, groups will be offered one of the test diets or the control

On day 29, fish will be challenged with a furuncul osis bath and placed into
replicate experinmental holding tanks. During the final three weeks of the
study, all groups will receive the control diet. Mortality will be recorded
daily for all study tanks.
Resul ts

1st attenpt 1994 - I nrersion bath did not elicit a furuncul osis response

in challenge fish
2nd attenpt 1994 - Fi sh broke with furuncul osis prior to chall enges
1st attenpt 1995 - Ni nety-ei ght percent nortality occurred in ATS snolts

whi ch" were bath challenged with 10° cells/m of A

sal nonicida. Mrtality occurred both in control and
test diet groups. O interest, nortality was del ayed
for 24-hours in the Tetraselm s treatnent.



Study Title:

Moni toring stress responses on the reproductive physiology of Atlantic
st urgeon

Principal Investigator: WlliamF. Krise, Ph.D - National Biologica
Survey - Wl lsboro

Co- | nvest/ Cooperators: Northeast Fishery Center (NEFC) - Lanar; Joel Van
Eenennaam - University of California, Davis

Background and Justification
Remmant popul ations of Atlantic sturgeon (ASN) exist in large eastern U S
rivers such as the Hudson and Del aware. As part of the restoration efforts on
this species, nore data is needed on induced spawni ng and effect of stress
related to capture of individuals in the wild. This will allow production of
vi abl e spawn for use in nmanagenent of ASN in the Hudson and other rivers

Not hi ng i s known about the endocrinol ogi cal patterns of ASN after induced
ovul ation, and there has been no nonitoring of responses to capture stress to
determine the inpacts of handling, netting, tenperature, and surgical stress
on the reproductive physiol ogy of ASN captured when near gonad maturation.

hj ecti ves
bj ectives are (1) to nonitor the response to capture and handling stress in
adult Atlantic sturgeon (2) to nmonitor |evels of sex hornmones in wild and
captive Hudson river fish once induced to spawn. Egg viability will also be
noni t or ed.

Resul ts
Bl ood anal ysis showed that there is a slow increase in response to stress
(conpared to sal nonids) where effects require nore than 15 mnutes after
capture to show physi ol ogi cal adaptations in response to stress. These
descriptions should be used only for general planning since small sanple sizes
were used in this study. 1In general, fish which were allowed to recover from
capture in a holding tank for 24 hours or nore had differential white blood
cell counts which indicated some recovery from stress when conpared to those
sanpled within three hours of capture. Stress was nmanifested in bl ood
anal yses by | ow | ynphocyte and high neutrophil percentages. |In addition, fish
sanpled with | ess than 24 hours recovery tinme after capture showed sonewhat
hi gher gl ucose and | ow chol esterol |evels, indicating that energy was
nobi lized fromfat and was tenporarily used up (Personal conmunication
8/30/95, WIliamKrise, NBS-WlIlIsboro).



St udi es Pl anned for FY96

Atl antic sal non:

Deternm ne effect of |ow oxygen levels on survival of Atlantic sal non
eggs during transport.

Expose control and Tetraselm s (i mmunonodul ator) diet groups to natura
chal | enge (Fishing Creek water) to determ ne efficacy of Tetraselnis
diet for controlling low | evel exposure to A sal nonicida

Conti nued study of fry marking techniques.

Experi nmental stocking of non-feeding Atlantic salnmon fry nmass-nmarked by
imersion in a calcein solution with subsequent non-1Iethal eval uation

Atl antic sturgeon:

Capture and i nduced spawni ng of mature Del aware Ri ver and/or Hudson
Ri ver Atlantic sturgeon

Conti nue search for nmature broodstock in the Delaware R ver and
Chesapeake Bay.

I nfl uence of feeding reginmes on growth of juvenile Atlantic sturgeon

Initiation of feeding in captive Atlantic sturgeon using forml ated
diets

Cooperation with National Biological Survey - Leetown in challenging
Atlantic sturgeon to known sal noni d pat hogens

Cooperation with National Biological Survey - Conte Lab on studies of
behavi or and fish passage for Atlantic sturgeon

Eval uati on of pond culture of juvenile sturgeon over w nter.

M scel | aneous:

Cooperation with Aquatic Systems Engi neering and El ectric Power Research
Institute (EPRI) on Effects of daily fluctuating dissolved Oxygen | evels
on growt h of various fish species.



