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1. Introduction

Prior to 1974, fisheries managers and agencies had limited information on the genetic

traits, performance characteristics, and habitat preferences of the fish populations they

managed and little information on candidate populations being considered for

introduction into waters under their jurisdiction. Managers had little choice but to use

whatever broodstock source was available for the fish needed to stock fisheries within

their areas of responsibility. Until recently, fish populations from favored sources were
shipped throughout the country and indiscriminately stocked in many fisheries before the

potential long term detrimental implications for resident natural fish populations were

fully understood. The need for detailed information on all managed fish populations

increased dramatically as managers became aware of the genetic consequences of

mixing adapted and non-adapted populations. In the late 1970's, the U.S. Fish and
Wildlife Service began to develop a database of genetic, performance, and management
information on trout strains used by natural resource management agencies and
aquaculture organizations throughout the United States. This database, named the

Trout Strain Registry (TSR). was distributed to fisheries agencies and contributors in

1981 . Information was limited to the five inland trout species: brook trout (Salvelinus

fontinalis), brown trout (Salmo trutta), cutthroat trout (Oncorhynchus clarki), lake trout

(Salvelinus namaycush), and rainbow trout {Oncorhynchus mykiss}.

Three types of information are needed for fisheries managers to effectively identify the

populations best suited for a given target fishery: (1 )
performance characteristics of the

candidate populations, (2) characteristics of the target fishery, and (3) management
objectives for the fishery. The goal of the TSR was to provide fisheries managers the

population performance information, i.e., life history, genetic, reproductive, and
behavioral characteristics, needed on all candidate populations to permit managers to

make informed management choices for each fishery. The TSR was updated in 1994

and redistributed to management agencies and survey contributors as the National

Trout Strain Registry (NTSR).

The concept of cataloging fish strain and broodstock information into a single database

that is made available to fisheries managers, fish producers, and researchers, was
expanded in 1994 to include most managed fish species in the United States. The
database was renamed the National Fish Strain Registry (NFSR) with component
databases (sub-registries) added for the different generic families of managed fishes.

Current NFSR sub-registries and the generic fish families in each, are: (1) inland trout

(Salmonidae), (2) catfish (Ictaluridae), (3) sturgeon (Acipenseridae) and paddlefish

(Polyodontidae), and (4) perch (Percidae) and pike (Esocidae). Sub-registries are

identified as the National Fish Strain Registry with the family common name(s) added as

an extension. The perch and pike sub-registry is named, the National Fish Strain

Registry - Perch and Pike , identified with the acronym NFSR-PP. Six species are

included in the NFSR-PP (Table 1). The NFSR is a dynamic data set that is continuously

updated and expanded as new information becomes available. The data is routinely

collected, analyzed, and interpreted for each population and broodstock to provide the

diversity of information needed by managers and aquaculturists (i.e., breeding history,

life history, disease tolerance, stress tolerance, habitat preference, hatchery

performance, and field performance) to make informed management decisions. The
NFSR provides fisheries personnel the information needed to effectively identify the

most suitable broodstock sources for each production and management program.
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Commercial producers use the NFSR to identify the populations that effectively meet
their production objectives. The NFSR is a joint project of the U. S. Geological Survey,

Northern Appalachian Research Laboratory and the U.S. Fish and Wildlife Service,

Division of Fish Hatcheries.

The NFSR-PP was designed in cooperation with a panel of fisheries experts from the

U.S. Fish and Wildlife Service, state fish and game agencies, and commercial

aquaculture organizations. Advisors identified the suite of traits (believed to be) most
important to broodstock managers, culturists, field biologists, commercial aquacultuhsts

and research scientists trying to match the performance characteristics of individual

populations with production and management objectives. A national survey

questionnaire was developed to request standardized data on managed broodstocks,

domestic and wild, throughout the United States (Appendix A). Surveys were distributed

to federal and state fisheries agencies, fisheries research facilities and commercial

producers. Responses to questions requiring subjective ratings were coded to facilitate

summarization and reporting (see Table 2 for code definitions). Survey information for

populations of all reported species was compiled in the NFSR-PP with results for

selected traits summarized in tables 3 - 5 of this manual.

2. NFSR-PP structure

We requested different types of information in the four (4) sections of the broodstock

report (see complete survey form in Appendix A). Information requested in each section

of the broodstock report is described below.

A. Population / Broodstock Identification Section - Information to uniquely identify

the broodstock is developed and used to establish three database structural

relationships:

1) Species, population, and broodstock names - These names are used in

combination to assign a unique identification number for each reported

broodstock. This identification number allows multiple reports to be

entered for a broodstock. When requested, the program retrieves the

appropriate information from each record to compile and display a single

broodstock or population summary report.

2) Contact person - A specific person, usually the broodstock manager, is

identified for each broodstock with name, title, address, telephone

number, fax number, and e-mail address. This information allows NFSR
users to directly contact this individual (contact person) to request

additional information, as needed.

3) Publications - Publications and "in-house" reports (title, author, publisher /

issuer, and pagination) documenting the performance of the broodstock

are listed in this section. Each person reporting on the performance of the

broodstock may suggest publications.



B. Broodstock Section - Types of information recorded in this section include

broodstock origin, genetic history, life history, reproduction, behavior, and
performance characteristics. Broodstock managers provide the information in this

section.

C. Hatchery / Captive Production Section - Hatchery managers from one or more
hatcheries where fish from this broodstock have been reared in production lots

provide this information. Data include: culture performance information, disease

resistance, stress tolerance, and description of hatchery rearing conditions

during the culture period.

D. Field Performance Section - Field biologists who worked with fish from this

broodstock when planted or stocked into different management situations provide

this informtion. Data include: fishery type stocked, post-stocking growth and
survival, angling susceptibility, and stocking program relative success.

3. Basis for "relative ratings"

The species advisory committee recognized the impossibility of obtaining standardized

trial data for hatchery and field performance traits due to diverse, uncontrolled variability

in environmental parameters (temperature, water quality, elevation, location, etc.);

among production situations (wild fish, hatchery raceways, farm ponds, etc.); and

management situations (restoration, enhancement, recreational, food fish, etc.) in

riverine and lacustrine habitats. As a result, we use a subjective rating system that is

based on the past experience of broodstock managers, hatchery managers, and field

biologists. Traits such as handling stress, disease resistance, and post-stocking

performance were scored using a five-level rating scale (see Table 2 for rating systems

and interpretations) based on their experience with the given population or broodstock

relative to other populations or broodstocks in the same situation. Respondents were
given the option of a "0" rating, if they had no experience with other populations in the

same situation or had not experienced a particular disease in their facilities. Data based
on subjective rating systems are identified as

"
relative ratings ".

4. Description of tabled information

Tables in this manual have been extracted from the NFSR-PP to provide cooperators

and contributing agencies a partial set of information covering the most commonly
requested broodstock traits. This manual contains five tables organized by species listed

alphabetically by species common name. Within species, populations and broodstocks

are listed alphabetically by population name. Three types of tabular information are

provided: Introductory Tables, Population Characterization Tables, and Appendices.

A. Introductory Tables - Information is provided to guide users in interpreting

Population Characterization Tables. Introductory tables include:

Table 1. A list is provided of perch and pike species (scientific and common
names) in the NFSR-PP with reported populations and broodstock

performance information.
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Table 2. A summary of the codes used in the NFSR-PP to identify individual traits

and to assign the relative performance of each trait.

B. Population Characterization Tables - Information is reported and summarized on
three (3) perch and three (3) pike species in Tables 3 to 5. Tables are organized

alphabetically by species common name. Within species, populations are listed

alphabetically by population name. When multiple broodstocks are reported for a

population, broodstocks are listed alphabetically within population. Tabled

information includes:

Table 3. List of reported populations and broodstocks for each species with name
of contact person and their address, telephone number and fax number to

facilitate requests for additional information on a specific broodstock.

Table 4. List of reported populations and broodstocks for each species with

selected culture and field performance characteristics are shown for NFSR
users to compare relative broodstock performances.

Table 5. List of reported populations and broodstocks for each species with

management applications where the population / broodstock has been used

and relative disease resistance ratings.

C. Appendices - Copies of NFSR-PP forms used by fisheries personnel to submit

information for inclusion in the database:

Appendix A - National Fish Strain Registry - Perch / Pike (NFSR-PP): Survey of

strains, populations, and broodstocks - Questionnaire provided to federal and

state agencies, universities, and private growers to request information on

wild, captive and domestic populations for inclusion in the NFSR-PP.

Appendix B - National survey of Percidae and Esocidae populations - new
population / broodstock recommendation form - Form provided to NFSR-PP
users, cooperators, and clients to identify and recommend additional new
populations / broodstocks maintained or managed by other persons or

agencies for inclusion in the National Fish Strain Registry - Perch / Pike.



5. Definition of traits and terms used in tables

Traits used to characterize populations / broodstocks in this manual are defined and
described in the following discussion. Where trait values are calculated, formulas and
calculation procedures are described.

Agency type - Business classification of the agency holding the broodstock: F = Federal

government, S = State government, U = University, T = Tribal, C = Commercial
or private.

Availability of broodstock - The reported availability (as eggs, fingerlings, or adults) to

other agencies or individuals at the time the broodstock information was
submitted or last updated. (See Table 2 for codes and definition of individual

ratings).

Broodstock name - Name used by the broodstock facility to identify the broodstock.

Names typically contain the population name or name of the hatchery where the

broodstock is maintained. When a particular broodstock name is used at more
than one location, the state abbreviation where the hatchery is located is

appended to the broodstock name for state agencies and the hatchery name
abbreviation is appended to the broodstock name for federal facilities.

Contact person - Person identified for each NFSR-PP population who can provide

additional detailed information on that broodstock; usually the individual who
reported the broodstock information or the broodstock station manager. In cases

where the named individual is no longer at the broodstock location, the current

facility manager is the designated contact person.

Culture type - Fish culture activities are classified into two basic types: I
= Intensive

culture and 2 = Extensive culture.

Disease resistance rating (relative rating) - Disease resistance was scored for three

diseases: Bacterial Gill Disease (BGD), Columnaris (COL), and Costia (COS),

using a subjective five step scale to describe the performance of the particular

population relative to other populations the reporter had worked with in the past.

(See Table 2 for definition of individual ratings).

Fishery Type - Fisheries are classified into five (5) categories: R = Riverine, L =

Lacustrine, E - Eutrophic, O - Oligotrophic, and TW = tail waters.

Hatchabilitv (percentage) - Mean percent hatch of egg lots throughout the entire

spawning season. Percentages were measured from spawn through hatching

using the formula: % hatch = (number hatched fry / number eggs spawned) X
100.

Hybrid Crosses - Management application where the population / broodstock has been

used successfully to produce hybrid progeny when mated to individuals from

another population or species. The management objective is production of hybrid

progeny.
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Management applications - Managers were asked to identify management situations

where fish from this broodstock were stocked and to rate their general

performance in each situation as, "well" adapted or "poorly" adapted.

Management applications include: supplementation stocking in riverine and
lacustrine situations, restoration stocking in riverine and lacustrine situations, tail

waters, eutrophic lakes, oligotrophic lakes, intensive culture, extensive culture,

and production of hybrids.

Origin of broodstock - The reported "original" source where the current broodstock

evolved (body of water or drainage) or was developed (culture facility).

Population name - Fish populations are usually given the name of the body of water

(river, lake, drainage, etc.) where the population originated (evolved) or the

earliest known culture facility where it was developed. In cases, where the

managers did not know the origin of a population or it had been retained in a

single culture facility for an extended period of time, the name of that culture

facility was assigned. Populations originating from wild sources were assigned

the name of the originating body of water, irrespective of past history of

introductions from other sources.

Stress tolerance (relative rating) - Stress tolerance, the ability of fish to withstand and
survive different kinds of stress during culture, was measured for four stress

categories (crowding, fluctuating temperature, handling, and transportation).

Each stress category was measured using a five-step scale to describe the

performance of the particular population relative to other populations the

respondent had worked with in the past. (See below -Tolerance to crowding,

Tolerance to fluctuating temperature, Tolerance to handling stress, and
Tolerance to transportation).

Survival to fingerling (percentage) - Percent of fish surviving to the fingerling stage

(approximately 90 days of age). Survival was measured as the number of

fingerlings on hand divided by the number of fish hatched, multiplied by 100.

Tolerance to crowding (relative rating) - Crowding tolerance, the ability to survive and

grow at higher fish densities than other populations, was measured using a five-

step scale to describe the performance of the particular population relative to

other populations the reporter had worked with in the past (see Table 2 for

definition of individual ratings).

Tolerance to fluctuating temperature (relative rating) - Tolerance to temperature

fluctuations (greater than 10° F) was measured using a five-step scale to

describe the performance of the particular population relative to other

populations the reporter had worked with in the past (see Table 2 for definitions).
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Tolerance to handling stress (relative rating) -Tolerance to handling stress is the ability

of management to work with the fish at different life stages with minimum
mortality and setback in growth rate. Handling stress was measured using a five-

step scale to describe the performance of the particular population relative to

other populations the respondent had worked with in the past, (see Table 2 for

definition of individual ratings).

Tolerance to transportation (relative rating) - Transportation stress is the composite of

crowding, handling, reduced oxygen, and higher nitrogen water conditions

associated with moving fish from one location to another. Tolerance to

transportation stress was measured using a five-step scale to describe the

performance of the particular population relative to other populations the reporter

had worked with in the past (see Table 2 for definition).

6. Using the NFSR-PP tables

The tables in this document are organized into sections, a separate section for each

species. Species are listed in alphabetic order by species common name. Within

species sections, populations are listed alphabetically and broodstocks are nested

alphabetically within population name.

Tables may be used to find information on a single population or broodstock or to

identify populations or broodstocks with specific desired traits.

A. Steps to find information on a specific population or broodstock in Tables 3 to 5:

1

)

Determine table of interest based on category of information desired i.e.,

stress tolerance, origin, availability, past management applications, or

disease resistance. Go to that table.

2) Find the target species within the table.

3) Find the target population name within species.

4) Find the targeted broodstock name within population.

5) Review information. If additional information is desired, go to Table 3 (and the

same Species Section) to identify the contact person who can provide the

desired information.

B. Steps to identify populations or broodstocks with specific desired traits among
reported populations / broodstocks in Tables 3 - 5.

1

)

Determine the trait or traits of interest.

2) Go to the appropriate table where each trait of interest is located.

3) Go to the appropriate Species Section .

4) Determine the level of performance desired for each selected trait.

5) Scan table values for the trait(s) of interest and record each broodstock that

meets the desired performance level.

6) Identify 1 - 5 broodstocks that "best" meet all criteria

7). Go to Table 3 (and the same Species Section) to identify the contact person

for each selected broodstock. Contact these persons to obtain additional

information and to determine current availability of the broodstock.



7. Procedure for updating the NFSR-PP information

The mechanism for updating population information was built into the NFSR-PP by the

national survey format. Collectively, contact persons identified in the survey process

form a network of the individuals and organizations who manage and culture perch and
pike populations. This is also the network of managers who will have the new data

needed to annually update the information on each reported population / broodstock.

They also have access to the newly published literature and agency reports on these

populations that are essential to the confirmation of the initial subjective or incomplete

data.

Fisheries managers are requested to submit data to the NFSR-PP on populations /

broodstocks they culture or manage using the blank form
"
National Fish Strain Registry -

Perch / Pike (NFSR-PP)" (Appendix A). Completed surveys are mailed to the address

provided on the form. Managers may also wish to recommend other specific populations

or broodstocks for inclusion in the NFSR-PP. A population / broodstock

recommendation form is provided for this purpose in Appendix B. To recommend a

particular population or broodstocks for inclusion in the NFSR-PP, you need to complete

the requested information (population name, location where the fish are reared, and a

contact person with their address and telephone number) and mail to the address

provided in the instructions. When the recommendation form is received, we will contact

that person and request the needed information. When the information is received, the

population / broodstock will be added to the database.

8. NFSR-PP distribution

The NFSR-PP application program was written using R:Base 2000 and Tango 2000

software by R:Base Technologies, Inc. (** no endorsement of this product by the U.S.

Government is given or implied). The NFSR-PP was designed, developed, and

documented by Harold L. Kincaid and Leslie J. Mengel, USGS, Northern Appalachian

Research Laboratory. NFSR-PP information is available to all segments of the fisheries

industry -- federal and state management agencies, universities, private

producers/growers and aquaculturists -- seeking information on individual fish

populations or broodstocks. The NFSR-PP is available on the Internet at

http://nfsr/er/usqs.qov . Additional information about the National Fish Strain Registry can

be obtained by writing to:

U.S. Geological Survey

Leetown Science Center

Northern Appalachian Research Laboratory

ATTN: NFSR-PP, Library

R.D. 4, Box 63

Wellsboro, PA 16901
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Table 1. Perch (Family - Percidae) and pike (Family - Esosidae) species reported

in National Fish Strain Registry - Perch and Pike

Family Scientific name Common name

Perches Perca flavescens Yellow perch
Stizostedion canadense Sauger
Stizostedion vitreum Walleye

Pikes Esox lucius Northern pike

Esox masquinongy Muskellunge
Esox niger Chain pickerel
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Table 2. Codes used to classify reported traits of Percidae and Esosidae
species.

Category Code Code Interpretation

Broodstock Y (YES) Broodstock is available (contact broodstock manager)

Availability N (NO) Broodstock is not available

L (Limited) Broodstock may be available in certain situations

(Contact broodstock manager for more information)

U Unknown

Agency/ F Agency of federal government

Organization S Agency of state government

Type T Indian tribe

U University

C Private organization or commercial producer

Stress Resistance Unknown

Relative Rating 1 Resistance to specified stress is "Poor"

2 Resistance to specified stress is "Below average"

3 Resistance to specified stress is "Average"

4 Resistance to specified stress is "Above average"

5 Resistance to specified stress is "Superior"

Disease Unknown

Resistance 1 Resistance to specified disease is "Very Susceptible"

Relative Rating 2 Resistance to specified disease is "Susceptible
"

3 Resistance to specified disease is "Average"

4 Resistance to specified disease is "Resistant"

5 Resistance to specified disease is "Very Resistant"

Disease Codes BGD Bacterial Gill Disease

COL Columnaris

COS Costia

Relative Rating Unknown

Post-stocking 1 Performance of trait is "Poor"

Performance Traits 2 Performance of trait is " Below average"

3 Performance of trait is "Average"

4 Performance of trait is "Above average"

5 Performance of trait is "Superior"
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Appendix A. National Fish Strain Registry - Perch/pike (NFSR-PP): Survey of strains,

populations and broodstocks — A survey (blank form) for database users,

cooperators and clients to submit new information on Percidae and Esosidae
populations / broodstocks (wild, captive or domestic) for inclusion in NFSR-
PP. Form may be duplicated locally.
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National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks

INSTRUCTIONS

This record is designed to collect information on wild populations and cultured strains/

broodstocks managed by fisheries agencies or cultured by commercial growers. Species

included in the NFSR-PP and for which information is requested are:

Scientific name Common name Scientific name Common name
Family: Percidae - perches Family: Esocidae - pikes

Perca flavescens Yellow perch Esox lucius Northern pike

Stizostedion canadense Sauger Esox masquinongy Muskellunge
Stizostedion vitreum Walleye Esox niger Chain pickerel

** Plus other managed species used as pure populations or as species hybrids

The report is composed of four sections: Section 1 (Strain/broodstock identification and reporting

person information ) must be completed by each cooperator to allow information to be assigned to

the correct strain/broodstock within the database. Also, space is given at the bottom of Section 1

for the name, address and telephone number of up to three additional persons you feel could

provide information on the management, culture, performance, or genetic characteristics of this

strain/broodstock. Sections 2 - 4, request specific information on broodstock, culture, and post-

stocking management and performance characteristics of the particular strain/broodstock:

1. Section 2 (Broodstock Information) - Broodstock origin, reproductive traits, handling, genetic

characterization, disease rating, egg/fish availability etc.

2. Section 3 (Hatchery/Captive Fish Production) - Hatchery/culture rearing information, relative

handling characteristics, production objectives, survival, relative disease resistance.

3. Section 4 (Post-stocking Field Performance) - Current management applications used and
relative performance in management situations.

Complete all questions for which information is available. Leave blank those questions where
information is not available or are not applicable to your situation. NOTE: A separate record is

completed for each strain, population, or broodstock reported to the NFSR-PP . If you have
questions about particular survey questions or how to record certain information, contact one of

the following persons:

NAME PHONE FAX E-MAIL

Harold L. Kincaid 570-724-3322 ext 232 570-724-2525 hkincaid@usgs.gov

Leslie J. Mengel 570-724-3322 ext 236 570-724-2525 ljmengel@usgs.gov

Mail completed records to: Dr. Harold L. Kincaid

USGS, BRD, R&D Laboratory

R.D. 4, Box 63

Wellsboro, PA 16901

The NFSR-SB is a dynamic database capable of continuous updating to insure that information is

current. Your assistance in providing the requested information is essential for future NFSR-SB
releases to be complete and as up-to date as possible. Thank you



Record no. (to be assigned)

National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks
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SECTION 1, Strain/broodstock identification and reporting person information

1. Species:

2. Strain name (name of hatchery or water body where fish originated):

3. Broodstock name (name used by managing agency to identify this group of fish):

4. Identify a contact person for your organization we can contact in the future to obtain additional information about this

broodstock and to clarify questions.

Name:

Address:

City:

Title:

E-mail:

State: Zip code:. Phone No. _)_ FAX No. (_ ±

5. Identify publications or in-house reports that describe characteristics of this strain, population or broodstock (origin, life

history, reproduction, genetic traits, cultural performance, habitat preferences in natural fishery, etc), and a source where
copies can be obtained. Publications and reports received will be added to the Research and Development Laboratory

library and made available for use by cooperators and clients seeking broodstock information.

AUTHOR DATE TITLE PUBLISHED BY

6. Identify additional individuals who have experience with this strain, population, or broodstock and can provide

additional information such as: it's origin, reproduction, life history, genetic traits, cultural performance or post-stocking

success in different management situations. (NOTE: These individuals will be contacted to provide further information).

Contact #1: Name:

Address:

City:

Contact #2: Name:

Address:

City:

Title:

State: Zip code:

E-mail:

Phone No.
( )_

Title:

Contact #3: Name:

Address:

City:

State: Zip code:

E-mail:

Phone No.
( )_

Title:

State: Zip code:

E-mail:

Phone No. ( )_

FAX No. (_

FAX No.
( ).

FAX No.
( )_
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National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks

SECTION 2, Broodstock Information

7. Source where the original broodstock was obtained (if

wild, name of water body or drainage: if cultured, name of

hatchery or farm)?

Name:

8. Current location of broodstock (if wild, name of water

body or drainage: if cultured, name of hatchery or farm)?

Name:

9. Have fish from different sources (ponds, lakes,

drainages, etc.) been introduced into this population

during the past 10 years? (CIRCLE ONE)

a. YES b. NO c. Unknown

d. If YES, identify introductions below:

Introduction

Information

Introduction

Name of source

Year

Number stocked

Life stage

Enter added Introduction information in Quest. # 21

10. Has a captive broodstock (fish are cultured throughout

the year) been started?

a. YES b. NO (IF NO. GO TO QUESTION # 15)

1

1

. Cultured broodstock information:

a. Year when broodstock was started? (YEAR)

b. Cultured broodstock was started with the

introduction of what life stage? (CIRCLE ONE)

1)Eggs 2) Fingerlings 3) Sub-adults 4) Adults

c. How many brood fish actually contributed progeny
to establish the initial cultured broodstock?

No. males No. females

12. Describe breeding system used to maintain this

broodstock (i.e., random mating, selection system,

hybridization, etc. ).

13. Are special selection criteria used to choose individual

brood fish for mating ? (CIRCLE ONE)

a. YES b. NO (if NO, go to question 14)

c. Males and females are chosen for spawning based
on which of the following traits? (CIRCLE ALL
APPROPRIATE RESPONSES):

1) Random among fish mature on given

spawning date

2) Body color 3) Body weight

4) Body length 5) Body conformation

6) Spawning age (yrs) 7) Early/late in spawn
season

8) Other criteria (list trait(s)):

a)

b)

c)

d. Describe the selection system used to pair

brood fish?

14. Current inventory offish held in captive culture for

future broodstock needs. List year-classes separately

(youngest to oldest). When sex offish is unknown, record

information assuming a 50/50 sex ratio.

Year Number fish

spawned on hand
Mean fish Number of

weight (kg) parents

Male/Female Male/Female Male/Female

1 ___/ / /

2 / __/ /

3 / / /

15. Spawning method used? (CIRCLE ALL APPLICABLE
RESPONSES)

a. Open pond

d. Hand strip

b. Tank/aquarium

e. Other
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National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks

SECTION 2, Broodstock information

16. Male-to-female ratio (M/F) used in spawning

operation? (e.g., 1 male per female, 2 males per female, 3

males per 2 females).

a. Number male(s) per number female(s) _

b. is the same male used with multiple females?

(CIRCLE)

1)YES 2) NO

3) if YES, each male is used with how many
females? (Approximate)

c. Is the same female used with multiple males?

(CIRCLE)

1)YES 2) NO

3) if YES, each female is use with how many males?

(Approximate)

d. If multiple males are used per female, are males

used: (CIRCLE ONE)

1 ) Sequentially -- one male used, then a second,

etc.,

2) Simultaneously -- milt from all makes are added at

the same time

3) Polled milt -- males spawned first and milt placed

into a single pool that is used to fertilize eggs.

17. Are fish artificially induced to spawn? (CIRCLE)

a. YES b. NO c. UNKNOWN

d. If YES, the method used was? (CIRCLE ONE FOR
EACH SEX)

MALES FEMALES

1) Light control

2) Injections

3) Temperature

4) Other

1) Light control

2) Injections

3) Temperature

4) Other

e. If injections are used, complete the following:

MALES FEMALES

Initial injection hormone

Initial Injection dose (mg/Kg)

Second injection hormone

Second Injection dose (mg/Kg)

18. Summary of broodstock reproductive characteristics

(INCLUDE WILD AND CULTURED POPULATIONS )

Traits Males Females

Domestic and wild broodstocks

a. Spawning period (month/day)

b. Start spawning at what
temperature (degrees Centigrade)

c. Earliest age (yrs) first mature

d. Average age (yrs) first mature

e. Mean fecundity at first maturity

f. Eggs per kilogram of fish

weight (mean)

g. Mean weight at first maturity (Kg)

h. Mean length at first maturity (cm)

i. Period between spawning

cycles (yrs)

j. Life expectancy or longevity (yrs)

Wild broodstocks

k. Spawning type (CIRCLE ONE)

1) Riverine 2) Lacustrine 3) unknown

I. Spawning substrate where "successful" reproduction has

occurred (Describe)

1

)

Vegetation (type /species)

2) Gravel (size)

3) Rubble

4) Water velocity (meters/sec)

5) Water temperature (C°)

6) Water depth (meters)

7) Other traits (describe)

m. Estimates population size: No. males

No. females
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National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks

SECTION 2, Broodstock Information

19. Are fish from this broodstock available to other

organizations (federal, state, and private sectors) for

purposes of starting new broodstocks or conducting strain

evaluation trials? (CIRCLE ONE)

21 . List any additional information (characteristics, traits,

life history, etc.) about this broodstock, you feel would be

useful to potential users

a. YES b. NO c. Limited"

"Limited means available under certain conditions.

***
If NO. qo to question 20 ***

d. What life stages are available?

(CIRCLE ALL APPLICABLE RESPONSES)

1)Eggs 2) Fry 3) Fingerlings 4) Adults

e. Can fish/eggs be purchased? (CIRCLE ONE)

1)YES 2) NO

20. Has genetic characterization been done on this

population/ broodstock i.e., allozyme analysis or DNA
analysis? (CIRCLE ONE)

a. YES b. NO c. UNKNOWN

d. If YES, identify:

1) Type of characterization? (CIRCLE ALL
APPROPRIATE RESPONSES)

a) Allozyme analysis b) Mitochondrial DNA

c) Nuclear DNA d) Other

2) Characterization was done by?

(person or laboratory)

3) Date characterization was done?

(month/year)

4) Are copies of the report or publication available?

(CIRCLE ONE)

a) YES b)NO c) UNKNOWN

d) IF YES, address where copies can be

obtained?
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National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks

SECTION 3, Hatchery/captive fish production

22. Source of eggs or fish (if wild, name of water body or

drainage: if cultured, name of hatchery or farm) evaluated

in this production report?

Name

23. Production facility (name of hatchery or farm) where
fish were reared?

29. Water quality parameters

a. Temperature (mean) (DATA IS IN ° F or°C?
(CIRCLE ONE)

January May September

February June October

Name March July November

24. Information reported here are from production year- April August December
class(es)?

a. If single year-class, enter the year:

Water characteristics Mean Hiqh Low

b. pH

b. If multiple year-classes, enter the interval:

c. Total hardness (CaC03 )

Beginning (yr) to End (yr)

d. Alkalinity (mg/l of CaC03 )

25. Type of production (CIRCLE ONE) e. Dissolved oxygen (mg/l)

a. Extensive b. Intensive c. both extensive and f . Gas supersaturation
intensive

26. Type of production rearing units used?

(CIRCLE ALL APPLICABLE RESPONSES).

a. Ponds b. Tanks c. Raceways

30. Feed type and feeding methods used at each life

staqe? (Record feed type, feed size, and feed method for

each life stage):

Frv Feed tvoe
d. Aquariums e.. Cages

f. Other

27. Life stage at which fish were stocked or marketed?

(CIRCLE ALL APPLICABLE RESPONSES)

Feed size

Feeding method

Finqerlinq Feed tvoe

a. Egg b. Fry

c. Fingerling (< 2 inches) d. Fingerling (> 2 inches)

e Sub-adult f Adult

Feed size

Feeding method

28. Type of water source(s) used to rear these fish?

(CIRCLE ALL APPLICABLE RESPONSES)

a. Surface b. Well c. Spring

Sub-adult Feed tvoe

Feed size

Feeding method

d. Reconditioned/ Recirculated

e. Town/urban processed

f. Other

Adult Feed tvoe

Feed size

Feeding method
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National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks

SECTION 3, Hatchery/ captive fish production

31 . Fish were produced for what management programs?

(CIRCLE ALL APPLICABLE RESPONSES)

a. Recreational fishery (managed waters - ponds,

lakes, impoundments, etc.)

b. Natural fishery (natural stream, pond, lake, etc.)

c. Establish new fishery

d. Restore threatened/endangered species

e. Commercial agriculture -- sale for food fish

f. Commercial agriculture -- sale for stocking

streams, ponds, lakes, impoundments, etc.

32. Do fish require special consideration during handling

and transport (beyond that of other populations of the

same species)? (CIRCLE ONE)

a. YES b. NO

c. If YES, list special handling requirements:

1)

2)

3)

33. Growth, survival, and feed conversion during

production from hatch to stocking or market. Record mean
for each trait.

Traits Mean

a. % hatch (green egg to hatch)

b. % fry survival (hatch to first

feeding stage)

c. % fry survival (first feeding to

90 d on feed)

d. Mean fish weight (grams)

at 90 d on feed

e. Mean fish length (mm) at

90 d on feed

f. Mean fish weight (grams) at 1-year

g. Mean fish length (mm) at 1-year

h. Age stocked (months of age)

i. Feed conversion from first feed

to stocking

34. Tolerance to stress -- Based on your experience

working with other strains or populations of this species,

rate the relative tolerance of these fish to each stress

category below using the scale: = unknown, 1 = poor, 2
= below average, 3 = average, 4 = above average, 5 =

superior.

Type of stress relative stress

tolerance

a. Handling stress -- swim-up to 2 inches

b. Handling stress -- 2 inches to 1 yr

c. Handling stress -- adults during

spawning period

d. Tolerance to crowding

e. Tolerance to temperature fluctuation

f. Tolerance to crowding during transport

35. Disease resistance-- Based on your experience

working with other populations and strains, rate the relative

resistance of these fish for diseases experienced during

culture using the scale: 1 = very susceptible, 2 =

susceptible, 3 = average, 4 = resistant, 5 = very resistant.

Disease/ health problem Relative Disease
resistance
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National Fish Strain Registry - Perch/Pike (NFSR-PP)
Survey of strains, populations and broodstocks

SECTION 4, Post-stocking field performance information

36. Name of hatchery/ culture facility where fish were reared

37. Post-stocking field performance characteristics: Based on your experience with other strains or populations of this

species, rate the relative performance of these fish when stocked in the five management types below for the following

traits using the scale: = Unknown, 1 = Poor, 2 = Below average, 3 = Average, 4 = Above average, and 5 = Superior.

Mark only those management situations where progeny from this population were stocked.)

Trait Relative rating

Stream River Pond/impoundments (acres)

<10A 10 -100 A >100A

a. Survival after stocking

b. Growth after stocking

c. Susceptibility to angling

d. Tolerance to water temperature (> 80° F

e. Tolerance to low pH levels (<5.0)

f. Fish survival into 2nd fishing season

g. Tendency to migrate

h. Tolerance to catch and release

i. Other traits measured: (1)

(2)_

38. Identify management applications for which you feel

this population/ strain is "well" adapted or "poorly"

adapted by placing an "X" in one or more boxes of each

column. Where unsure or have limited experience, leave

the application blank.

Management Applications "Well" "Poorly"

adapted adapted

a. Supplement riverine populations

b. Supplement lacustrine populations

c. Restore riverine populations

d. Restore lacustrine populations

e. Tail waters

f. Eutrophic lakes

g. Oligotrophic lakes

h. Production of hybrids

i. Intensive culture

j. Extensive culture

k. Other
( )

39. Does this fish have special habitat preference

(relative to other populations of the same species) ?

(CIRCLE ONE)

a. YES b. NO c. UNKNOWN

d. If YES, list special habitat preferences:

2)

3)

40. List any additional information (characteristics, traits,

life history, etc.) about this population or stain, you feel

would be useful to potential users.
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Appendix B. National survey of Percidae and Esocidae populations: new
population / broodstock recommendation form . — Recommendation form

used by fisheries personnel to identify new perch and pike populations /

broodstocks (wild, captive, or domestic) for inclusion in the database. This

form may be reproduced locally.
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NATIONAL SURVEY OF PERCIDAE and ESOCIDAE POPULATIONS
New population / broodstock recommendation form

1. Species

2. Population / broodstock name

3. Broodstock name
(usually name of water body, drainage, of hatchery where fish originated)

(usually the name used by management to identify this group of fish)

4. Contact person who can provide performance information and clarify future questions.

Name: Title:

Agency/organization:

City: State:

FAX No.
( )_ E-mai

Address:

Zip code: Phone No.
( )_

5. Recommended by: Name:

Agency/organization:

City: State:

FAX No.
( )

Address:

E-mail

Zip code:

Title:

Phone No. (_

***** INSTRUCTIONS *****

The National Fish Strain Registry - Perch and Pike (NFSR-PP) is designed to collect a standard

set of information on known populations / broodstocks (wild, captive, and domestic) of the

following Percidae and Esocidae species:

Scientific name Common name Scientific name Common name

Perca flavescens Yellow perch Esox lucius Northern pike

Stizostedion canadense Sauger Esox masquinongy Muskellunge
Stizostedion vitreum Walleye Esox niger Chain pickerel

If you are aware of one or more populations or broodstocks not currently included in the NFSR-
PP, you may identify those populations using this form. You will need to include the name of

one or more person(s) who can provide information on each population identified. We will

contact the person(s) you identify to obtain the necessary information on each recommended
broodstock and include that population in future NFSR-PP releases. Please use a separate form

for each population recommended. Mail completed recommendations to:

Dr. Harold L. Kincaid

USGS, Northern Appalachian Research Laboratory

R.R.4, Box 63

Wellsboro, PA 16901

Your assistance in providing the requested information is essential for us to make future

releases as complete as possible. Your assistance is appreciated.

Thank you





DATS DUE

i

i

i

1 . . ,



U.S. Geological Survey

Leetown Science Center

Northern Appalachian Research Laboratory

RD m, Box 63

Wellsboro, PA 16901


