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Abstract

In 2002 Alaska Department of Fish and Game provided the Working Group on Salmon
Marking with a public web site and database to document all salmon otolith marks
generated and released in the North Pacific. A complete rewrite of this resource has been
performed. This document explains shortcomings associated with the old system,
improved features of the new system, and details of adjusted methods, data definitions
and conventions required by the new implementation. A notable new featureisthe
ability for each jurisdiction to enter and correct their data from any location in the world
through aweb browser. A tool isincluded that allows marks to be referenced as either
codes or as visual patterns drawn on the screen using amouse. Database searching and
reporting functions have also been improved. A comprehensive list of basic data
validation rules enforced by the new application is provided. A proposal for an
unambiguous method for assigning codes to mark patterns is provided under the name
“Uniform Hatch Code.”

Introduction

The need to internationally share details of salmonid otolith marking was documented in
2001 (Urawa, et al.). North Pacific research surveys were recovering salmon specimens
having induced otolith marks. Marks had been successfully used for stock management
and research near-shore, where local records detailing original marking were readily
available. However, there was no comprehensive source of North Pacific mark data that
could be used to help identify the origin of high seas recoveries. Furthermore, because
there was no coast-wide coordination of marking, duplicate patterns were being generated
among the different jurisdictions. Duplicate marks seriously diminished the ability to
classify high seas recoveries.

Hatchery salmon otolith marking has steadily gained popularity over the past thirteen
years. Itsuse hasincreased, both in the absolute numbers of fish marked, aswell asin
the proportion of all hatchery releasesit covers. In 2004 over 5 hillion hatchery salmon
were reported released by NPAFC participants. About 1.6 billion of these fish had
marked otoliths (Figure 1). Most marks were thermally induced. However, salmon
marked using other techniques, such as chemica marks, are being released.
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Figure 1. Number of NPAFC-member hatchery marked and unmarked salmon otoliths by year of release.

In 1999 the Working Group on Salmon Marking outlined features desired in a North
Pacific salmon mark database. They also suggested components for aweb site that could
be used for querying the database. At the time, NPAFC did not have resources for
building such an application, but design work continued (North Pacific Anadromous Fish
Commission 2001).

Alaska Department of Fish and Game (ADF& G) funded the creation and operation of a
prototype system for cataloging marks in 2002 (Agler and Hagen 2002). Information
supported included both images of representative prepared specimens, as well as detailed
data regarding the affected fish and their treatments. The database application was
installed in afree-standing web site that included documentation on the methods and
purposes of otolith marking. Since that time parties have regularly submitted their latest
marking datato ADF& G, who add it to the database. Mark records are cumulative and
currently cover about 1,900 mark events for release groups beginning with brood year
1988. About 40% of them currently have web-retrievable images.

The need for improvement

The original data updating process is described in Agler, et al. 2004. It is cumbersome
because it relies on several parties to edit and communicate data. The system offerslittle
automated protection against typographical errors, duplicate records, old versions
overwriting newer data and other technical data management faults. It relies on
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spreadsheet submissions that must be parsed and copied into the database. Because
spreadsheets cannot enforce constraints on data entry, it is possible to introduce errors.

Image transmittal is particularly complicated. It requires a person to make separate
image files for each mark. Someone then uploads them to the central server using the
rudimentary FTP process. Another person must be notified of their availability on the
server. That person then has to determine which file names belong to which marks and
manually specify each linkage to the database records.

These data update processes, while open to error, have a bigger fault: they separate the
control of information and the responsibility for its accuracy from the originating party.
There may be several persons who need to perform steps in the update process. And
these persons typically span multiple parties, only one of whom may “own” the data.

There are few standards observed for coding and representing data. This may not appear
aproblem at first, but there are likely benefits to be gained by joining these mark data to
recovery, catch, and hatchery culture data. To accomplish that, the mark data must share
some commonly defined attributes with the other data. Much Pacific salmon data has
been standardized for U.S. states and Canada (Lapi, et al., 1990). In order to support
joint stock management under the Pacific Salmon Treaty, the Pacific Salmon
Commission (PSC) actively maintains a comprehensive database with standard combined
U.S. and Canadian data going back to 1967 (TCDS, 2001). It could be valuable for the
otolith mark database to have standard database keys that allow it to be joined to the PSC
dataset for reporting purposes.

In order to query the database for specific patterns, a hatch code must be specified. New
marking techniques employing strontium, calcein, and alizarin complexone have the
potential to expand the number of unique marks available (Munk 1999). But these are not
supported in the traditional hatch code.

The existing web site is built with vintage 2001 technology. Technical support for both
the software and hardware platform is being discontinued. Because thiswas built asa
demonstration prototype, the web site is not registered by ADF& G as a production
facility. Itisnot provided with comprehensive levels of intrusion detection, performance
tuning, automatic software patching and backup/recovery.

Perhaps most urgently, the State of Alaska, whose network facilities are employed by the
current system, is undergoing amajor security overhaul. Because the existing system
was not engineered to meet current required security standards, state network
management scheduled shutting off connectivity to the original website in early 2007.

In order to overcome those issues in the otolith mark facility identified above, ADF& G

commissioned its professional Information Technology (IT) group to recreate the system
following industry best practices.
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Features of the new facility

Each country has sole authority and responsibility for entering data of their own otolith
marked releases.

Data entry is done by filling out aweb form for each mark event. A web browser located
anywhere in the world may be used for dataentry. Each jurisdiction’s mark coordinator
needs a user id and password in order to update their data. Each coordinator is restricted
to changing only data within their jurisdiction. It isnot possible for, say, the record of a
Japanese mark to be edited by someone from Washington. Updates to the database
become effective immediately after pressing the SAVE button on the web page.

The web entry form supports one photograph of the mark from a prepared specimen. The
mark coordinator, while entering details, may browse to a particular image file and have
the contents of the file stored in the database. 1mages may be of type JPEG, GIF or PNG.
Each image must not be larger than 1 megabyte. They display best when created with
640 by 480 pixel resolution.

While the database uses some specialized codes internally, user interaction is through
descriptive words. Data entry will be primarily by dropdown boxes containing valid
values. Report columns will generally show descriptive words instead of codes.

A basic level of consistency is guaranteed through enforcement of business rules during
data update. The exact rule set is documented in Appendix I. Some rules are applied to
al dataentry. Other additional restrictions are enforced only on U.S. and Canada data
entry. Some data from the U.S. and Canada have attributes well defined in the PSC
standard data format version 4.1. Such data columns are internally coded to match the
PSC standard form. Any additional constraints on these columns that are enforced by the
PSC standard are also enforced on the mark database records.

The otolith mark database and web site now reside on a set of highly reliable production
servers. They have been collocated with some critical harvest management systems,
which receive a high level of technical care. The old MS Access database has been
abandoned in favor of ahigh capacity Oracle 10.2 database management system (DBMS)
located on a server having redundant hardware, power and UPS. The new database
objects have significant data constraints, particularly tight enforcement of referential
integrity. The Oracle DBMS has been highly tuned to give excellent performance. Itis
backed up three times daily, and backup media are rotated through offsite storage
regularly. Annual archive snapshots are retained permanently.

State of Alaska requirements for computer security have been met. The web server and
database have been “hardened” following manufacturer recommendations.
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The new database has been popul ated with records from the old system as it stood on
October 16, 2006. Some obvious editing of values was performed in the conversion
process to meet basic database constraints, standardize spellings, overcome case
mismatches, etc. The few records for non-anadromous fish, such as Kokanee, were not
transferred into the new system.

Querying has been extended to allow users to specify many selection attributes. One
report set allows anyone to call up summary lists of marks meeting specified criteria. The
list consists of hypertext links that permit “drilling” into the compl ete data record for
each mark, including photos. Another set allows reporting marks meeting criteria and
detailing their characteristicsin grid form. The grid may be printed. 1t may be copied
and pasted into other Windows objects. It may also be opened in a Microsoft Excel
Spreadsheet.

The need to unambiguously encode a pattern as a hatch code may be met by following
the method in the proposed Uniform Hatch Code detailed below. This also supports
strontium and other new marking technologies. It isnot essential for parties to adopt this
coding scheme for their internal work. However, in order to make their data accessible to
al other parties, it should be the coding everyone uses for submission into the central
database. (For those employing the Washington/U.S. bar code nomenclature, Appendix
[11 addresses generating Uniform Hatch Codes from bar codes.)

Query searches support “wild cards.” These may be used to find matches to a partia
pattern, one in which some rings are clear but others are obscure.

Asan aid to applying the Uniform Hatch Code scheme, atool, dubbed the “piano,” is
available during data entry. This screen object allows one to visually draw mark patterns
using mouse clicks. Thetool then calculates and applies Uniform Hatch Codes for the
database from the drawn image. The piano is also available to specify patternsto retrieve
on queries, including wild card searches. Its operation is explained in Appendix I1.

The table and key structure for the underlying database isillustrated in Figure 2. Most
NPAFC work uses a subset of these tables. The additional tables are used to ensure US
and Canada attributes conform to PSC data standards.

Example screens of the system are listed in Appendix 111.
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FACILITY AGENCY

=]

AGENCY_CODE : VARCHAR2(4)
AGENCY : VARCHAR2(35)
AGENCY_SHORT_NAME : VARCHAR2(12)
ENTRY_DATE : DATE

USERID : VARCHAR2(12)

CWT_USED : NUMBER

OTO_USED : NUMBER

ACT_USED : NUMBER
COORDINATOR_CODE : VARCHAR2(2)

li]
FACILITY : VARCHAR2(25)

WATER_CODE : CHAR(1)

DISTRICT ; CHAR(3)

SUB_DISTRICT : CHAR(2)

STREAM : CHAR(S)

SUBSTREAM : CHAR(3) 0.
ASTREAM : VARCHAR2(50) -
REGION : CHAR(1)

QUADRANT : CHAR(2)

PSMFC_LOCATION : VARCHAR2(15)
PSMFC_STATE_CODE : CHAR(1)
PSWFC_REGION_CODE : CHAR(4)
PSMFC_REGION_NAME : /ARCHAR2(35)
PSWFC_BASIN_CODE : CHAR(S)
PSWFC_BASIN_NAWE : VARCHAR2(BS)
FACILITY_SHORT_NAME : VARCHAR2(20)
OMNER : VARCHAR2(4)

ENTRY _DATE : DATE

USERID : VARCHAR2(12)

CIAT_USED : NUMBER

OTO_USED : NUMBER

ADU_USED : NUMBER

AGENCY_CODE : VARCHARZ(4)

STATE_CODE : CHAR(2)

|«PKs PK_FACILITY : FACILITY
«lUK> UNIQUE_FACILITY _PSMFC_LOCATION : PE,

<PK> PK_AGENCY : AGENCY_CODE

<Fis PK_AGENCY _COORDINATOR : COORDINA,
«Checks CHK_AGENCY_CWT_USED: owt_used
«Checks CHK_AGENCY_ACT_USED : ACT_USEL

B SPECIES

SPECIES_CODE : CHAR(3)

SPECIES | VARCHAR2(17)

SPECIES_SHORT_NAME : ARCHAR2(4)

PSC_SPECIES_CODE : VARCHAR2(1)

CWT_USED : NUMEER

OTO_USED : NUMBER

ZANDER_USED : NUMBER

ACT_USED : NUMBER

B <Pi» PK_SPECIES : SPECIES_CODE
«Checks CHK_SPECIES_OTO_USED : oto_y
«Checks CHK_SPECIES_CWT_USED : cwt|

Rlto FACILITY maintainec by
application for US/CANADA only | 2

STATE

STATE_CODE : CHAR(2)
STATE : VARCHAR2(25)
COUNTRY_CODE : VARCHAR2(2)
CIWT_USED : NUMBER

| OTO_USED : NUMBER
ACT_USED : NUMBER

<PI» PK_STATE : STATE_CODE
«FK» FK_STATE_COUNTRY : COUNTRY _(|
«Checks CHX_STATE_CWT_USED: cwi_L
«Checks CHK_STATE_ACT_USED : ACT_|

COUNTRY

COUNTRY_CODE : VARCHAR2(2)
COUNTRY . VARCHAR2(18)

«PK» PK_COUNTRY : COUNTRY_CODE

B TARIC
MARK_CODE : VARCHAR2(12) B ShAnE
MARK : VARCHAR2(40) MARK_ID : VARCHAR2(32)

PSMFC_MARK_CODE : CHAR(4)
ACTIVE : VARCHARZ(1)
CWT_USED : NUMBER
ACT_USED: NUMBER

&PiCs PK_MARK : MARK_CODE

FIN_MARK_CODE : VARCHAR2(12)

PHG> PIC_FIN_MARK : MARK_ID, FIN_MARK_CODE
&FKs FK_FIN_MARK_MARKID - MARK_ID
«FH> FK_FIN_MARI_CODE : FIN_MARK_CODE

e UK_MARK_PSMFC - PSMFC_MARK |
[52) MARK_TYPE [  MARK_ID_MARK_TYPE
IMARK_TYPE_CODE | VARCHARZ2(1) WMARK_ID : VARCHAR2(32)

MARK_TYPE | VARCHAR2(16) MARK_TYPE_CODE : VARCHAR2(1)

QOTO_USED : NUMBER 1 ®

«Checks CHK_AGENCY_OTO_USED : oto_used | 0-1

«Checks CHK_SPECIES_ZANDER_USED : : 0.

ACT_USED : NUMBER =PK» PK_MARK_D_MARK_TYPE : MARK_

] RER

RER : VARCHAR2(20)

HATCH_CODE : VARCHAR2(32)
GRAPHIC_PRE_HATCH: VARCHAR2(38)
GRAPHIC_POST_HATCH : VARCHAR2(36)

|'«PK= PK_RBR: RER

«UK» UK_RBR_HATCH : HATCH_CODE
«Checks CK_RBR_RBR : LENGTH(rbr) ==4 AND INSTR(
«Checks CK_RBR_HATCH_CODE : LENGTH{hatch_cod

0.1 0.1

0.1

MARK_D
MARK_ID ; VARCHARZ(32)
RBR: VARCHAR2(20)
BROOD_YEAR : VARCHAR2(4)
SPECIES_CODE : CHAR(3)
ACTIVE : VARCHARZ(1)
MARK_COMMENT : VARCHAR2(500)
NPAFC_ID : VARCHAR2(10)
AGENCY_CODE ; VARCHAR2(4)
FACILITY : VARCHAR2(25)
RELEASE_YEAR: VARCHAR2(4)
STOCK : VARCHAR2(25)
VOUCHER_COMMENT : ARCHAR2(500)
VOUCHER_LOGGED : DATE
AGE_EXPECTED_AT_READING ; VARCHAR2(3)
HEATING_SOURCE : VARCHAR2(20)
COOLING_SOURCE : VARCHAR2(20)
MNOTICE_TO_READER : VARCHARZ(64) i
EXPECTED_RELEASE_COUNT ; NUMBER
HATCH_CODE_ACTUAL : VARCHAR2(32)
HATCH_CODE_TARGET : VARCHAR2(32)
DATE_LAST_RELEASED ; DATE
STATE_CODE : CHAR(2)
REGION : VARCHAR2(32)
STAGE_CODE : CHAR(1)
WEIGHT : NUMBER(4, 2)
LENGTH : NUMBER(S, 3)
THERMAL _MARK_SCHEDULE : VARCHAR2(98)
TEMPERATURE_SHIFT : ARCHAR2(E4)

CONTACT_EMALL : VARCHAR2(64)
MASTER_IMAGE : BLOB

RUN_CODE : CHAR(1)
MNONSTANDARD_HATCH : VARCHAR2(E4)
MNONSTANDARD_RBR : VARCHAR2(128)

1 | <PHPK_ARK_ID : MARK_D
«UKs UK_MARK_ID_NPAFC_ID : NPAFC_D
aFKs FK_MARK_ID_STAGE_CODE : STAGE_CODE
«FH FK_WARK_ID_SPECIES : SPECIES_CODE
aFI» FK_MARK_ID_STATE_CODE : STATE_CODE

RESPONSIBLE_PERSON : \YARCHARZ2(64) |

] STAGE

STAGE_CODE : CHAR(1)
STAGE : CHAR(12)
CWT_USED : NUMBER
OTO_USED : NUMBER
ACT_USED : NUMBER

<PK» PK_STAGE : STAGE_CODE

«Checks CHIK_STAGE_CWT_USED: cwi_use
«Checks CHIK_STAGE_ACT_USED : ACT_USE
«Checks CHK_STAGE_OTG_USED : oto_usec,

RIto SITE maintained by application
for USICANADA orly

.3

WOUCHER_SITE

#————| MARK_D : VARCHAR2(20)
]

SITE : VARCHAR2(40)

=PK» PK_VOUCHER_SITE : MARK_ID, SITE
«FKs FK_VOUCHER_SITE_MARK_ID : MAFR

[i] RUN

o1 | RUN_CODE : CHAR(1)

L RUN: VARCHARZ2(10)

CWT_USED : NUMBER
ACT_USED : NUMBER

['<PK> PK_RUN: RUN_CODE

Rito STOCK maintained by
_ 5 applcation for USICANADA only

(a1

MARK_D : VARCHAR2(32)

WARK_RELEASE LOT

‘;. RELEASE_LOT: VARCHARZ(12)
7

PI> PK_MARK_RELEASE_LOT : MARK_IC

«PH> PK_MARK_TYPE : MARK_TYPE_COL,

aFKs FIK_MARK_D_MARK_TYPE_MARKID,
FH FI_MARK_ID_MARK_TYPE_MT : MA

Figure 2: Database table and key structure.

«FI> FK_MARK_D_HATCH_ACTUAL : HATCH_CODE_ «FHs FK_MARK_RELEASE_LOT_MARK_D
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E SITE

SITE; VARCHAR2(25)
VWATER_CODE * CHAR(1)

DISTRICT : CHAR(3)

SUB_DISTRICT : CHAR(2)

STREAM : CHAR(S)

SUBSTREAM : CHAR(3)

ASTREAM : VARCHAR2(S0)

REGION : CHAR(1)

QUADRANT : CHAR(2)
PSMFC_LOCATION : VARCHAR2(18)
PSIMFC_STATE_CODE : CHAR(1)
PSMFC_REGION_CODE : CHAR(4)
PSMFC_REGION_NAME : VARCHAR2(35)
PSIFC_BASIN_CODE : CHAR(S)
PSMFC_BASIN_NAME : VARCHAR2(85)
SITE_SHORT_NAME : VARCHAR2(20)
OWNER : VARCHAR2(4)

ENTRY _DATE : DATE

USERID : VARCHAR2(12)
CWT_USED : NUMBER

> OTO_USED: NUMBER

ADU_USED : NUMEER

«PK= PK_SITE : SITE

aUk» UNIQUE_SITE_PSMFC_LOCATION : PSMFC.
«FK» FK_SITE_WATER . WATER_CCODE

«FK» FK_SITE_ASTREAM : ASTREAM

STOCK

=]

STOCK : VARCHAR2(25)
VWATER_CODE * CHAR(1)

DISTRICT : CHAR(3)

SUB_DISTRICT : CHAR(2)

STREAM : CHAR(S)

SUBSTREAM : CHAR(3)

ASTREAM : YARCHAR2(S0)

REGION : CHAR(1)

QUADRANT : CHAR(2)
PSMFC_LOCATION : VARCHARZ(18)
PSIMFC_STATE_CODE : CHAR(1)
PSMFC_REGION_CODE : CHAR(4)
PSMFC_REGION_NAME : VARCHAR2(35)
PSIMFC_BASIN_CODE : CHAR(S)
PSIMFC_BASIN_NAME : VARCHAR2(B5)
STOCK_SHORT_NAME : VARCHAR2(20)
OWNER | VARCHAR2(4)

ENTRY_DATE : DATE

USERID : VARCHAR2(12)

CWT_USED : NUMBER

OTO_USED : NUMEER

ADUUSED : NUMEER

¥ «PK» PK_STOCK : STOCK
UKz UK_STOCK_PSMFC_LOCATION : PSMFC_L|
«FHs FK_STOCK_WATER : WATER_CODE
«FK» FK_STOCK_ASTREAM : ASTREAM

Rl to RELEASE_ID_CODE maintained by
> application for US/CANADA only

Rito TAG_CODE maintained by
| B T * application for USICANADA only

[7]  RELEASE_UNREPRESENTED

RELEASE_ID_CODE : VARCHAR2(12)
LEADER : VARCHAR2(25)
AGENCY_CODE : VARCHAR2(4)

DIVISION : VARCHAR2(25)

FACILITY : VARCHARZ(25)

RUN_CODE - CHAR(1)
SPECIES_RELEASE_CODE : CHAR(3)
YEAR_BROOD : CHAR(4)

STOCK : VARCHAR2(25)

ANCESTRY : VARCHAR2(25)
REARING_CODE : CHAR(1)
RELEASE_TYPE_CODE : CHAR(1)
LOCATION : VARCHAR2(30)
REGION_RELEASE : CHAR(1)

MARK_CODE : VARCHAR2(25)
RELEASE_SUPERVISOR : VARCHAR2(25)
SITE : VARCHAR2(25)

ASTREAM : VARCHAR2(50)

STAGE_CODE : CHAR(1)

METHOD_CODE : CHAR(1)
SURVIVAL_CODE : CHAR(1)

WEIGHT : NUMBER(S, 2)

LENGTH : NUMBER(4, 0)
DATE_FIRST_RELEASED : DATE

DATE_L AST_RELEASED : DATE
TOTAL_RELEASED_UNREPRESENTED : NUNME
YEAR_RELEASE : CHAR(4)

STATE_CODE: CHAR(2)
COORDINATOR_CODE : VARCHAR2(2)
OMNER : VARCHAR2(4)
COMMENT_PSMFC : VARCHAR2(B0)
COMMENT_LAB : VARCHAR2(250)
COMMENT_THERMAL _MARI : VARCHAR2(2
STRATEGY _CODE : CHAR(1}

THERMAL _MARK : ARCHAR2(50)
EXPERIMENT_CODE : CHAR(1)

VERIFIED : CHAR(1)
EXPERIMENT_NARRATIVE : ARCHAR2(250]
TAG_TYPE : VARCHAR2(2)

MARK_ID : VARCHAR2(20)

«PH= PK_RELEASE_OTHER : RELEASE_ID_C(|
<Fi» FIK_RELEASEU_EXPERIVENT : EXPERIME
«Fis FIK_RELEASEU_METHOD : METHOD_CO
<Fl» FK_RELEASEU_RELEASE_TYPE: RELE)
<Fi» Fi_RELEASEU_DIVISION : DIVISION
<Fi» FIK_RELEASEU_REARING : REARING_C(
«FK» FK_RELEASEU_STRATEGY : STRATEG
<Fls FIK_RELEASEU_LEADER : LEADER
aFis FiK_RELEASEU_SURVIVAL : SURVIVAL

RELEASE

=

TAG_CODE: VARCHAR2(12)
LEADER : VARCHAR2(25)
AGENCY_CODE : VARCHAR2(4)
DIVISION : VARCHAR2(25)

FACILITY : VARCHAR2(25)

RUN_CODE : CHAR(1)
SPECIES_RELEASE_CODE : CHAR(3)
YEAR_BROOD : CHAR(4)

STOCK : VARCHAR2(25)

ANCESTRY : VARCHAR2(25)

FUNDING : VARCHAR2(12)
REARING_CODE : CHAR(1)
RELEASE_TYPE_CODE - CHAR(1)
EXPERIVENT_CODE : CHAR(1)

LOCATION : VARCHAR2(30)
REGION_RELEASE : CHAR(1)
MARK_CODE : VARCHAR2(25)
TAG_SUPERVISOR : YARCHAR2(25)
TAGGED_WEIGHT : NUMBER(4, 2)
NATURAL : NUMBER(4, 0)
DATE_FIRST_TAGGED : DATE
DATE_LAST_TAGGED : DATE

INJECTED : NUMBER(8, 0)

TAG_MORT : NUMBER(9, 0)
GOOD_FIN_1 : NUMBER(4, 1)
INTERIM_ADJUSTED_TAGGED : NUMBER(!
RETENTION_1 : HUMEER(4, 1)
INTERIM_TAGGED : NUMBER(3, 0)
RELEASE_SUPERVISOR : VARCHAR2(25]
SITE : VARCHAR2(25)

ASTREAM : VARCHAR2(S0)
TIME_RELEASE : CHAR(4)
STAGE_CODE : CHAR(1)
METHOD_CODE : CHAR(1)
SURVIVAL_CODE : CHAR(1)
DATE_FIN_TEST : DATE
FIN_SAMPLE_NUMERATOR : NUMBER(S, [
FIN_SAMPLE_DENOMNATOR : NUMBER(S
GOOD_FIN_2 : NUMBER(4, 1)
DATE_RETENTION : DATE
RETENTION_SAM_NUMERATOR : NUMBEFR
RETENTION_SAM_DENOMNATOR : NUMB
RETENTION_SAMPLE_SIZE : NUMBER(S, 0
RETENTION_2 : HUMEER(4, 1)

WEIGHT : NUMBER(S, 2)

LENGTH : NUMBER(4, 0)
DATE_FIRST_RELEASED : DATE
DATE_LAST RELEASED : DATE
LATER_MORT : NUMBER(S, 0)
TOTAL_MORT : NUMBER({10, 0)
MARKED_ALIVE : NUMBER(10, 0)
GOOD_Fil : NUMBER(4, 1)
SURVIVING_CLIPPED : HUMBER(S, 0)
RETENTION : NUMBER(4, 1)

TAGGED : NUMEER(3, 0)

SHED : NUMBER(S, 0)
UNMARKED_REPRESENTED : NUMBER(9, |
FAILED_MARK : NUMBER(S, 0)

TOTAL _UNIMARKED_REPRESENTED : NUI
TOTAL_RELEASED : NUMBER(S, 0)
TOTAL_RELEASED_REPRESENTED : NUMI
TAG_RATIO : NUMBER(9, 3)
TAG_TYPE_CODE : VARCHAR2(2)
TAG_LOSS_DAY : NUMBER(3, 0)
YEAR_RELEASE : CHAR(4)
STATE_CODE : CHAR(2)
COORDINATOR_CODE : VARCHAR2(2)
OWNER : \/ARCHAR2

(4)
N REPEATING_SERIES : NUMBER(1, 0)

BSEQ : NUMBER(S, 0)
ESEQ : NUMBER(S, 0)
EXPERIMENT_NARRATIVE : VARCHARZ(2
COMVENT_PSMFC : VARCHAR2(80)
COMMENT_LAB : VARCHAR2(250)
BUYER : VARCHAR2(25)
QUANTITY_BOUGHT : NUMBER(S, 0)
DATE_INVOICE : DATE

STRATEGY _CODE : CHAR(1)
COMMENT_THERMAL _MARK : VARCHAR:
THERMAL_MARK : VARCHAR2(S0)
ELECTRONIC_TAG_RATIO : NUMBER(3, 3
MARK_ID : VARCHAR2(20)



Proposal for a “Uniform Hatch Code”

The Basis Of Encoding

Several pattern encoding schemes have been used during the evolution of otolith mark
anaysis. Theseinclude “Morse Code” by Brothers (1990), “Bar Code” by Volk et al.
(1994), “RBr Code” by Munk and Geiger (1998), and “Hatch Code” by Hagen et al.
(2000). Over time these schemes have usually met local needs adequately. However,
these schemes do not produce values that are directly translatable among each other in all
cases. For example transforming a Bar Code into asingle RBr is neither easy nor
obvious.

Specific Needs For Uniform Encoding

To query adatabase for specific marks, it is necessary to denote those marks by using a
single deterministic encoding process. That way, a particular pattern code may be
requested and all matching records are retrieved for that pattern. If, on the other hand,
the same pattern was encoded on different records by different methods by different
people, then a particular query could not unambiguously find all matches. For example,
if one requested all marks for “3H” then every record encoded with ““1:1.3” would be
missed, even though associated specimens all have the same physical pattern. A single
standard encoding scheme is needed, particularly when multiple jurisdictions using
different schemes have al their data stored in a single database.

Furthermore, while thermal marks are adequately represented with the existing
nomenclature, additional marking methods are now employed and must be considered.
These alternative marking methods, including strontium and calcein, can be used in
conjunction with other mark technologies. For example, a strontium mark can be used
beside athermal mark on the same otolith. Consequently, an encoding schemeis
required that can accurately denote multiple mark types, and in spatially correct order.

Proposed Uniform Hatch Code

The proposed Uniform Hatch Code is an extension of the original Hatch Code from
Hagen (2000). 1t makes specific provision to represent thermal marks as well as dry,
strontium, alizarin complexone, and calcein marks. The scheme is readily adaptable to
additional mark types that may be developed in the future. For those who prefer working
with RBr nomenclature, the extensions may be translated into that format as well.

Complete Method for Assigning a Uniform Hatch Code

Thermal marks are characterized by bands consisting of one or more dark rings. There
may be one or more bands of rings on an otolith. Encoding specifies the numbers of
rings contained within each band and the spacing among the rings and bands. Thermal
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rings, for purposes of this encoding scheme, are always dark. Therings are visually
separated from each other by lighter interstitial material.

The Uniform Hatch Code isastring of characters. It has no size limit, though in useit
will typically be only afew characterslong. The actual characters allowed are
{H0123456789,-/nwACS} . Uniform Hatch Code uses a capital “H” to indicate the hatch
event.

A. Assign codesto represent the number of bands and rings

The number of ringsin each band islisted before or after
hatch, depending on the mark. The order of reading starts
at the primordia and terminates at the outer edge of the
otolith. For example, a 6H mark indicates that thereis one
band of 6 rings before the hatch event.

In another example, a4H2 hatch code indicates that a band
containing 4 rings was placed on the otolith prior to hatch,
and a band containing 2 rings was added after hatch.

111 1
B. Assign codesto represent the spacing between bands

Some additional characters are used to more precisely characterize amark. One group
indicates relative spacing of bands. A different set of charactersis used to indicate
relative spacing of rings within each particular band (see part C, below).

Spacing among bands is identified by either acommal(,), a
dash (-) or aslash (/). A comma represents a space among
bandsthat is 2 to 2.5 times greater than the preceding ring
interval, asin the example 3,4H.

:--1_} T
A dash represents a space that is 3 to 3.5 times greater than
the preceding ring interval. 3-2H is an example.

5.1 um

o Tl = : ;‘{___.;:"-.- I
2 é 21‘-193:1{;,,{;% A

A N8 i

A dash represents a space that is 4 to 4.5 times greater than | 2%, -
the preceding ring interval. Because these intervals may be
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difficult to identify quickly, they are infrequently used. 2/2w,2-2H is an example

C. Assign codesto represent therelative spacing of rings within a band

Any spacing among rings within aband is relative and must be viewed in relation to
another set of rings. Ring spacing within aband is presumed to be “normal” unless
specifically designated as narrow or wide in the coding. The
lower case letter “n” is used in the Uniform Hatch Code to m A
represent a narrow spacing of ringsin a band. Narrow > R \
spacing should generally be designated only if normal . § il

spacing is also present, because narrow spacing is only iy
obvious when observed in conjunction with another ring’s i m

spacing. Narrow spacing should approximate one half the normal ring spacing. 4,3nH is
illustrated.

The lower case letter “w” is used in the Uniform Hatch Code to represent a widely-
spaced band of rings. Wide spacing should generally be designated if normal spacingis
also present in the same mark and occurs on the same side B

of the hatch event, because wide spacing is only apparent
when observed in conjunction with another ring’s spacing.
It is noted there may be some difficulty in distinguishing
between wide, normal, and narrow spacing as they are not mrm
precisely defined quantitatively. “w” isillustrated by 5-3wH.

D. Assign codesto represent the mark types

By default all rings are presumed to be the result of Thermal Marking / Dry Marking. It
is not possible to physically distinguish patterns resulting from these two techniques, so
the patterns cannot be given different encoding. If it isnecessary for a particular purpose
to determine which mark type was laid down, the original marking records must be
consulted.

In the default thermal/dry mark situation, no additional coding is used to represent mark
type. So the Uniform Hatch Code matches the coding used with earlier hatch code
specifications. No translation or changes are required for these historical records.

For other marking methods, a set of characters is defined for specifying the mark type
and where that mark occurs relative to any other marks on a particular treatment group.
These characters currently include A, C, and S. Additional designators may be easily
defined to accommodate future new marking technologies.
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The upper case letter “A” isused in the Uniform Hatch Code to indicate a rlng of
alizarin complexone. It prefixes the appropriate band/ring
code. So apre-hatch ALC single mark would be coded as
A1H. A doublering band would be A2H. A single wide
ring would code as AIwH. A triple narrow ring becomes
A3nH. A single ALC mark pre-hatch, followed by two
bands of three thermal marks after hatch would be A1H3,3.

The upper case letter “C” is used in the Uniform Hatch
Codeto indicate aring of calcein. It prefixesthe
appropriate band/ring code. The code 6H2,C1 represents a
mark composed of a band of six thermal rings, the hatch
event, atwo ring thermal band and a single calcein band. il e

The upper case letter “S” isused in the Uniform Hatch
Code to indicate a ring of strontium. It prefixes the
appropriate band/ring code. For example, one post-hatch
treatment of strontium chloride results in amark of HSL.

(Note: The authors are aware that a paper proposing simplification of the mark codes has
been submitted to the Working Group on Salmon Marking (Josephson, et al., 2006).
Because these changes have not yet been fully discussed and formally accepted, we have
not included any of those proposals in the design of the Uniform Hatch Code. If the
Working Group desires to simplify the coding, this computer system will readily
accommodate those changes.)

Final implementation actions required

The new facility is operational as of October 23, 2006. In order for the Working Group
to realize the system’s full capabilities, several actions must be completed.

1. Each mark coordinator must be identified and provided with auser id and
password. While the public may query the database, data may be entered only by
those given explicit responsibility and authorization.

2. Universal agreement on a Uniform Hatch Code encoding scheme should be

completed. Until a precise and unambiguous process is adopted, it will not be
possible to reliably query for specific patterns.
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3. The new database was built with records from the old system. Certain records
had their hatch code adjusted slightly to fit the proposed Uniform Hatch Code
scheme. However, in cases where it was not obvious there was one best hatch
code to use, the original value was retained as a “tentative” code. The mark
coordinators need to determine the best Uniform Hatch Code and update their
records. A single Uniform Hatch Code is required to be able to retrieve records
by pattern — a tentative code cannot be used for data searches. An audit report is
available to mark coordinators that details which of their hatch codes are tentative.

4. The system requires future data entry by US and Canada users to employ PSC
standardized names and codes for certain commonly used fields. However, the
historic data have not been forced to meet this requirement. In the interest of
future usability, it could be valuable for US and Canada mark coordinators to
review existing records and standardize names for hatchery, release sites, and
stock.

5. The need for auser training program must be assessed.

6. The new applications for entry and querying must be put on aformal IT life-cycle
mai ntenance program to ensure they stay current and accurate.
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Appendix | - Detailed businessrulesfor data entry

Datain this system are guaranteed to provide abasic level of meaning and consistency.
Thisis accomplished by enforcing a set of “business rules” during data entry and update.
Rules are enforced in both the entry application and in the database definitions. Some
rules are conditional. That is, they are only applied in particular circumstances or to
certain jurisdictions. The rules are enumerated below:

AGENCY
Must match avalid agency predefined in the NPAFC Mark Directory.

BROOD_YEAR
Must be avalid Y ear between 1988 and current Y ear.
May not be greater than RELEASE_YEAR.
Last two digits must match 3" and 4™ digit of NPAFC_ID.

CONTACT_EMAIL
Must have the form of avalid email address.
May not exceed 64 characters.

COUNTRY_CODE
Required value.
Must match a valid code predefined in the NPAFC Mark Directory.

DATE_LAST RELEASED
Must be avalid date between 1/1/1988 and current date.
Y ear must match RELEASE Y EAR.

EXPECTED RELEASE COUNT
Must be only digits with no punctuation.
Zeroisalowed.

FACILITY
Only one valueis allowed.
May not exceed 25 characters.
[US and Canada Only] Must be avalid facility as defined in the Pacific Salmon
Commission Coded Wire Tag (CWT) Database (specification version 4.1).
[Non-US and Canada] Existing facilities are suggested, but any value may be
specified.

FIN_MARK_CODE
Must be avalid fin mark predefined in the NPAFC Mark Directory.
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HATCH_CODE
Must contain only characters from the set { H0123456789,-/nwACS} .
Must be avalid Uniform Hatch Code predefined in the NPAFC Mark Directory.
In the event a new hatch code is used in the database for the first time it will
be provisionally recorded, but not made permanent until an administrator
validates the form of the new hatch code. A mark record may not be retrieved
by query until its hatch code is permanent.

LENGTH
If entered, must be greater than zero and less than 160 mm.

MARK_COMMENT
May not exceed 500 characters.

MARK_TYPE_CODE
Must be avalid mark type predefined in the NPAFC Mark Directory.

MASTER_IMAGE
Must be a JPG, GIF or PNG formatted image.
May not exceed 1 MB in size.

NPAFC_ID

Required value.

Must match the following pattern:
[US Only] First two characters must match State Code.
[Non-US]1 First two characters must match Country Code.
39 and 4™ characters must match last two digits of Brood Y ear.
5™ character should be a hyphen.
Last two digits are a unique identifier assigned by NPAFC Mark Directory

at dataentry time.

RBR
In the event the HATCH_CODE is provisional and not permanent, then an RBR
value of the mark may be temporarily recorded. Once a hatch code is verified
and made permanent, the RBR will always be calculated by a symbolic transform
on the hatch code. The temporary RBR recorded at data entry time will be erased
once the record’s hatch code is permanent.

REGION
May not exceed 32 characters.

RELEASE LOT

Multiple values may be specified.
[US and Canada Only] Must match avalid Tag Code or Release ID Code in the
Pacific Salmon Commission CWT Database (specification version 4.1).
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[Non-US and Canada] Each entry may not exceed 12 characters.

RELEASE YEAR
Must be avalid year between 1988 and current year.
Must be greater than or equal to BROOD_YEAR.
Must match year part of DATE_LAST_RELEASED.

RESPONSIBLE_PERSON
May not exceed 64 characters.

RUN
Must be avalid run predefined in the NPAFC Mark Directory.

SITE
Multiple values may be specified.
Each value may not exceed 40 characters.
[US and Canada Only] Must match avalid Release Site in the Pacific Salmon
Commission CWT Database (specification version 4.1).
[Non-US and Canada] Existing sites are suggested, but any values may be
specified.

SPECIES
Must be avalid species predefined in the NPAFC Mark Directory.

STAGE_CODE
Must be avalid stage predefined in the NPAFC Mark Directory.

STATE_CODE
Required value.
Must be avalid code predefined in the NPAFC Mark Directory.

STOCK
Only one value is allowed.
May not exceed 25 characters.
[US and Canada Only] Must be avalid stock as defined in the Pacific Salmon
Commission CWT Database (specification version 4.1).
[Non-US and Canada] Existing stocks are suggested, but any value may be
specified.

TEMPERATURE_SHIFT
May not exceed 64 characters.

THERMAL_MARK_SCHEDULE
May not exceed 128 characters.
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WEIGHT
If entered, must be greater than 0 and less than 100 grams.
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Appendix Il — Using the piano object

To simplify entry of mark patterns, the system provides a coding tool nicknamed the
“piano.” It may be used to sketch ring patterns on a screen. The technique involves
pointing to “keys” with a mouse and clicking on them. The pattern of colored and white
keys depicts the dark and light otolith rings. Most users find the piano’s use immediately
intuitive. Asthe pattern is defined, the computer calculates the appropriate Uniform
Hatch Code to use for the database by parsing the piano keys.

The following actual screen image represents “4n,2HS2”:

Selact Hatch Codas below andfor spacify one hera: |4n,2H82 Lire ‘%% a5 wild card. REr: |1:1.4n,2.2+3.82 Helpl

000N

|r Therrnali vy |f" Alizarin |f" Calezin ' strantiurm ' Hatch Mark 0 wild card

Basic instructions

1) Select one of the five possible mark types by clicking on its “radio button.”

2) Click on an empty “key” to place the ring mark in that location.

3) Toremove aparticular ring mark, click on its key again.

4) Be suretoinclude one hatch mark. (We’re sure the fish has one of these!) All
other marks are optional.

5) The piano insists on having at |east one space between each ring. It will never
paint aring directly alongside another ring.

Conventions for use

A few conventions must be observed when using thistool. The first group deals with
defining rings within a band.

1) A ring mark may only be one space wide. That is, there must be one or more
white spaces between each ring mark.

2) A one space gap is considered narrow: ‘n’ in the hatch code scheme.

3) A two space gap is considered normal: which has no special designator in the
hatch code.

4) A three space gap is considered wide: ‘w’ in the hatch code.

The second set of conventionsis used to distinguish distance among bands.

1) There must be at |least four white spaces separating each band. However,
drawing in the “H” for hatch mark implicitly separates bands.

Revised Web-based North Pacific Salmon Otolith Mark Directory -18-



2) There must be one and only one hatch mark entered.

3) Four white spaces denote arelatively narrow band separation: comma(,) in
the hatch code.

4) Five white spaces indicate a medium separation between bands: dash (-) in the
hatch code.

5) Six white spaces indicate a wide separation between bands: virgule (/) in the
hatch code.

6) Within aband, ring spacing must be uniform. For example, in a particular
band each ring may be separated by two white spaces; it is not possible for
some to be separated by two spaces and others to be separated by one space.
If spacing is not uniform in the physical otolith, then the rings need to be laid
out in different bands by including at least four spaces between them.

Chemical rings such as calcein, alizarin, and strontium are used in the same way as
thermal marks — except each ring mark is painted on the screen in a particular color
identifying the chemical used. Within aband, only one mark type may be used. Ringsin
aparticular band must be all thermal, or all calcein, etc.

The use of multiple mark typesisillustrated below.

Different operation between data entry and query

During data entry one may click in thermal marks, chemical marks, and a single hatch
mark. The final pattern that resultsis stored with that release record and is the basis for
its Uniform Hatch Code and RBR values.

When one retrieves data in a query this same functionality is also present. However, one
additional mark is available to put on piano keys. Thisisreferred to asthe “wild card.”
A wild card is amark that matches any arbitrary pattern. On the screen awild card is
displayed in the hatch code as a percent sign (%). Asan example, querying for a pattern
that matches hatch code “3%H” will retrieve releases coded with “3,3H”, “3,2nH”, “3H”,
etc. A query may have multiple wild cards specified for it, such as “2%3%H1S%.” The
purpose of wild card searching is to find possible matches for a specimen having some
obvious rings but also some marks that are difficult to see.
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Examples

Firstband ‘3" |

Second band ‘4n’

Satact Hatch Codes below andlor specify one hera: |3,4I‘1H

Dark rings

Selack Hatch Coder balow andfor specify one hera: IZW—3H4

RN

Hatch event

| 0 alizarin

| ' Caleein

Thermal/dry marks on both sides of hatch mark.

Selact Hatch Codes below andlor spacify one hare: IZ,-"ZW,Z-EH

G Therrnal/Cry

| ' alizarin

| ' Calcein

Use "W a5 wiltd card.

Uze "9 a5 wild card.

O Strontiurm

A

O Strontiom

Spacing between bands: very wide (/), normal (,), and wide (-).

Selact Habch Codes balow andior specify one hera: |4HC1 /2

0

= Therrmal/ Dy

| 0 alizarin

| ' cCalesin

One calcein band between two thermal/dry bands.

Select Habtch Codes below andior specify one here: IHA1

d

|  alizarin

| ' calcsin

One band of alizarin complexone, post-hatch.

Select Hatch Coder below andior specify one have: IHS1 C2/4 Use "% a5 wild card.

H S c

C

| C Therrnal/Dry

| ' alizsrin

Uze "% a5 wiltd card.

o Strontiurn

Use 9% a5 wild card.

C Strontiom

Strontiurm

|
Use "W a5 wild card.

REr [1:1.3.24n Helo |

Rer: |1:1.20-2.343.4 Helpl

Hatch Mark 0 wild Card |
R [11.2/2.20.3.2:4.2 Helpl
Hatch Mark ' wild card |

RBr: [11.4:201/32 Help |

Hatch Mark  wild Card |

RBr: |21.41 Helpl

Hatch Mark ' wild card |

RBr: |21.51.2C2/3.4 Helpl

' Hatch Mark |r. wiild Card |

A band of strontium post-hatch, then aband of calcein (with 2 rings), then athermal mark.
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Appendix Il — Mapping Bar Code Nomenclatureto Uniform Hatch Code

Bar Code nomenclature is used internally by Washington Department of Fisheriesin the
United States. It differs fundamentally from other schemes by denoting the light spacein
patterns rather than the dark rings. Its symbols are mapped as follows:

Symbol M eaning Uniform Hatch Code M apping
<space> | Separator between pre- and The space istreated as the hatch mark ‘H’.
post-hatch
n Narrow space between two N consecutive occurrences of ‘n’ are treated
dark rings as one band having N+1 rings of normal
spacing within the band. For example, ‘nnn’
maps into 4.

w Wide spacing between rings Treated as a standard band separator *,’.
Thereisimplicitly adark ring to the left and
theright of ‘w’.

X Extra wide spacing between Treated as awide band separator -*. There
rings. isimplicitly adark ring to the left and right
of ‘x’.

0 No rings present on thisside of | Ignored. This has no effect on uniform hatch
hatch mark code.

Examples:

Bar Code ‘nn 0
Select Hatch Codes below andfor specify ona here: |3H Use "5 55 wild card. REr: |1Z1.3 HB||:||

111

|(:. Thermal/Dry |r. Alizarin |r‘ Calcein ' Strontium  Hatch Mark 0 wild card

Bar Code ‘0 nwwnn’

Salact Hatch Codes below andior specify one hara: |H213 Ura "W sz wild card. REr [21.221,3.3 Help |

I

|G Thermal{Dry |r Alizarin |r‘ Calcein e Strontiom O Hatch Mark O wild Card

Bar Code ‘nnn nxw’

Select Hatch Coder below andior specify one here: |4H2'1,1 Usre "% a5 wild card. REr: |+2.2-3.1,4.1 HE|D|

10000 RO OO

|(: Therrnal/Dry |r Alizarin |r Calcein O Strontiurm e Hatch Mark e wyild Card
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Appendix IV — Screen examples

File Edit ‘iew Favorites Tools  Help Search ~ @& & |$ =
‘@Baek v o v @ @ {h | *Favorites @| .}}, Address I@ http: A npafc.org/new fscience_otolith.hitm|
=~ “  NORTH PACIFIC X Y

COMMISSION

JTZAVAC  ANADROMOUS FiS

INTHIS SECTION... Otolith Marking

i ?
General Information What are Otoliths?

Science Sub-Committee
Working Groups
Science Plan 2006-2010
BASIS
Species
Fish Tag Recovery

» Otolith Marking
Statistics
Agencies
Special Funding
Research Vessels

Otoliths or "fish ear bones" consist of three pairs of small carbonate bodies that are found in the
head of teleost (bany) fish, Ctoliths are used by fizh for balance, orientation and sound detection,
thus they function similarly to the inner ear of mammals,

Contact Us These pairs of otaliths differ in location, function, size, shape, and structure, The three pairs of
otaliths are most commonly called the lapilli, asterisci, and sagittae,

In Pacific salmon, the asterizcus and lapillus are usually quite small, anly 2 millimeter in size, but
the sagittae are much larger, »5 mrm. Thus, the zagittae are the most studied, They are often

referred ta as " the otoliths," although this term rmore correctly applies to all three structures,

The otalith is a crystal; consequently, it grows by the precipitation of ions on its exposed surfaces,
During this process, protein and calciurn carbonate are laid down on the surface of the otolith,
although the relative armounts vary with tirne and season,

Thin sections of an otolith reveal a detailed microstructure consisting of bands of opaque and
tranzlucent material, sort of like the rings on a tree trunk, Fizheries biologists have discovered that
they can extract a variety of information about a fish by looking at changes in these patterns, In
some cases, these patterns are a natural record; in other cazes they are induced by man,

Because otoliths provide useful information on age, growth rate, life history, recruitrnent, and
taxonomy, they are widely used in fisheries management. Fisheries biologists like to think of
otoliths as inforrmation storage units: a sort of CO-ROM in which the life and times of the fish are
recorded. If we learn the code, we can learn about that fish,

View the Working Group on Salmon Marking Website I I

& Top of Page

http://www.npaf c.org/new/science_otolith.html contains the entrance to the Working
Group’s extended web facility
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= NORTH PACIFIC
JZEVRT  ANADROMOUS FISH

COMMISSION

Group on Salmon Marking

IN THIS SECTION_..

» WGOSM Home
My Marks
Mark Entry

TEIEBUIL Welcome to the Working Group on Salmon Marking

Mark Reports
Otalith rarking has proven to be an effective tool to determine the hatchery origin of individual

zalmon in high seas and in coastal waters, Because of this the Morth Pacific Rim countries (Canada,

Mark Coordinators Japan, Korea, Russia and United States) are using this technique o rmass mark anadromous

Mark Documents salman for both research and fishery managernent.

Mark Links Approximately 20% of the total hatchery fish released in 2000 were otolith marked, In 2004 30%
~ were otolith marked. As the number of marked fish increases, it is becoming a concern that
Otolith Mark FAQ

duplicate therral marks originating frormn different hatcheries will be encountered during ocean

Glossary of Terms sampling.

Contact Us Unfortunately, there are practical limits on the number of mark patterns available for use due to the

narrow marking window at hatcheries, Complex patterns increase the costs for hatcheries and

preclude a quick analysis of the pattern for timely stock management,

The Morth Pacific Anadrormous Fish Comrission (MPAFC) Working Group on Salmon Marking was
established in 1998 to coordinate the application of otalith mark patterns and improve the accuracy
of mark recognition among member nations,

The role of thiz Working Group is to!

coordinate otolith mark patterns among member countries to minimize duplication
create an international database of otolith mark releases

exchange information on the development and standards of otolith mark techniques
exchange information on the applications of otalith marks for salmon biolagy and stock
rmanagement

For more information regarding the Waorking Group on Salmon Marking. please feel free to contact
us,

Pleaze be sure your web browser allows 'Popups’ fram thiz zite.

http://npaf c.taglab.org/default.asp home page of the Working Group on Salmon Marking
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NORTH PACIFIC

WIZEVXT  ANADROMOUS FISH

COMMISSION

IN THIS SECTION....
WGOSM Home
o My Mark Logon
» My Marks
Mark Entry
Usernarmea: waiohnson
Mark Audit

Dassword: I........
Logon |

Mark Reports

Mark Coordinators
Mark Documents
Mark Links

Otolith Mark FAQ
Glossary of Terms

Contact Us

Each jurisdiction has a coordinator authorized to enter and update all mark information
from their area. The public is permitted to view al reports on the site. Data update,
however, islimited to Mark Coordinators and requires authorized credentials.
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NORTH PACIFIC

WWZEVAT ANADROMOUS FISH

COMMISSION

Working Group on Salmon Marking

My Marks

Enter Mew Mark 1D

Local Mark Name NPAFCID Country Species Brood Year Facility
JUNITED 5TAT = ||| CHUM | fz2o03 -] |- Select - =

AMALGAOZA AK03-24 UNITED STATES |CHUM 2003 MACALLAY
AMALGAD3E AK03-25 UNITED STATES |CHUM 2003 MACALLAY
ANITABAYOD3 AKD3-30 UNITED STATES [CHUM 2003 MEETS BAY
BOATHARBORO3 AK03-28 UNITED STATES |CHUM 2003 MACALLAY
DEEPINLETHF03 AK03-17 UNITED STATES |CHUM 2003 MEDWEJIE
DEEPINLETHFO3LLG AK03-18 UNITED STATES |CHUM 2003 MEDWVEJIE
DEEPINLETMO3LLG AK03-19 UNITED STATES |CHUM 2003 MEDVEJIE
GASTINEAUDZA AKD3-26 UNITED STATES [CHUM 2003 MACALILAY
GASTINEAUO3B AK03-27 UNITED STATES |CHUM 2003 MACALLAY
HIDDENFALLS03 AK03-13 UNITED STATES |CHUM 2003 HIDDEN FALLS
HIDDENFALLS03ILLG AKD3-14 UNITED STATES [CHUM 2003 HIDDEM FALLS
KENDRICKO3 AK03-31 UNITED STATES |CHUM 2003 MEETS BAY
LIMESTONED3 AK03-29 UNITED STATES |CHUM 2003 MACALLAY
NAKATINLETO3ZFALL AKD3-21 UNITED STATES [CHUM 2003 MNEETS BAY
NAKATINLETO3SUM AK03-20 UNITED STATES |CHUM 2003 MEETS BAY
NEETSBAYOZFALL AK03-23 UNITED STATES |CHUM 2003 MEETS BAY
HEETSBAYO3ISUM AKD3-22 UNITED STATES [CHUM 2003 MEETS BAY
PORTCHALMERS03 AK03-15 UNITED STATES |CHUM 2003 WALLY NOERENBER G
TAKATZO03 AKD3-16 UNITED STATES [CHUM 2003 HIDDEM FALLS
WAD3-11 WADI-11 UNITED STATES |CHUM 2003 Hurd Creek Hatchery
WAD3-12 WAD3-12 UNITED STATES |CHUM 2003 Hurd Creek Hatchery
wWAD3-13 wWAD3-13 UNITED STATES [CHUM 2003 Lilliwaup Hatchery
WA03-14 WAD3-14 UNITED STATES |CHUM 2003 Lilliwaup Hatchery
WAD3-15 WAD3-15 UNITED STATES |CHUM 2003 Hurd Creek Hatchery
WAD3-16 WAD3-16 UNITED STATES [CHUM 2003 Hurd Creek Hatchery
WA03-17 WAD3-17 UNITED STATES |CHUM 2003 Lilliwaup Hatchery
WAD3-18 WAD3-18 UNITED STATES |CHUM 2003 Hurd Creek Hatchery
wanz-14 wanz-1q THMTTFD STATFS CHIIM Fnn= Rin Peef Crask Farilitu

The My Marks page lists all the marking records that are in the user’sjurisdiction. The
left column contains blue hyperlinks. By clicking a hyperlink, that page is brought up for
editing. The Mark Coordinator may update everything in their pages whenever they wish.
The button at the top of the form may be pressed to define a new mark record for the first
time. First time records get automatically assigned a unique NPAFC 1D based on the
country and brood year.
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ome 'y Marks arl ATy arl (8]s]] arl Epores

NPAFC Mark Repository Update
Local Mark Narne:[HIDDENFALLS03 active: W nPAFC 10:[BR0313 Retieve | Save | Clear || Delete

General Information

Countrv:lm SPECiES=Im
StatefProulnce:W Brood Yaar:lﬁ

Regian: | Run:lm

agency: [FEFA =]

Facility: [HIDDEN FALLS = stock:[HIDDENF&LLS =]

Mark Information Help |

HENNHNE

|(‘ Therrmal/Dry |r Alizarin |(‘ Calcein © strantiurn & Hatch Mark
Stalith Mark(s1: Caded Wire Tagls]:

[ a MNe Mo N Wt s -

Fin Mark(s): j

Fap Taw T Fo Tee T T Dw
Cem Cre v

Hatch Codes[3aH |
rer:[113.23

Therrnal Mark Schedule:l

Ctolith Master Imag

Ternperature Shlft:l
Mark Comment:
EASNTED FELEASE SITE ;I

;I Upload Image Clear Image
Release Information
Respaonsible Person:IBEVAGLEH Site:l-SeIect- ;I Addl
Contact Ernall:IBEV_AGLEH@FISHGAME STATE.AK.US KASNYEL BaY 11211
Date Last Released: [572172004 | Stage: [FED FRY B | et
Release vear: [2004 Length: [53 mm Femove |
Mumber Released: [23881079  weight:[1.98 gramns

Save | Save and return to by Mark. Create Mew Mark 1D Save and Print

The Mark Coordinator uses this page to update data. Dropdown boxes are used on
several entries to ensure consistent names are entered. Animage of arepresentative
otolith may be included for each mark record. The “Upload Image” button is used to
insert a picture file from a user’s machine into the database. The “piano” object may be
used to enter the pattern, or a hatch code may be entered from the keyboard. The three
blue fields are fixed and may not change.
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KRO05-02

Country; IKDHEA 2 I State/Province: IGﬁNGWDN e I Brood Year: |20|:|5 hd I
Local Mark Mame: |KF|DE-D2 | Test Local Mark Mame for uniqueness I
Aocept Mark |D and Local Mark Mame and continue to Data Entry | Cancel I

http://npafc.taglab.ora/NewMark.asp This screen is used to create a brand new record of

amarked group. After selecting items from the three drop-down boxes, a unique NPAFC
ID isautomatically generated. A “local” mark name may also be specified that clearly
identifies this group to its Mark Coordinator. If alocal mark name is supplied, then it
must be unique and cannot match the local mark name of other entries. If not specified,
the system will generate alocal mark name that is the same as the NPAFC ID.
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Find Mark Information
Use this Find Mark Information form to locate details and images of marked releases stored in the Mark Repository, Select
the appropriate filtering criteria by dicking on the boxes below, If vou check no boxes for a particular attribute, then that
attribute will not restrict the items retrieved.
Click the "List Marks on File" button to create a surnrmary table of marks that match your criteria, This table also allows access

to detailed marking records, Click on "Run full grid report..." to generate a grid of detailed information for each matching

mark, Click on "Create full grid..." to build a file of details that may be downloaded and opened with Excel,

Lizt Marks an File Fiun full arid report ta Scresn |

Create full grid report as downloadabls file |

Mark Types:

M Therrnal [ strontium O Dy [ caleein I Alizarin complex

Brood Years:
[ zo0e M zoos Wozooe Wz2ooz Wozooz [zoor Mzooo Misss Tasss [Maser [T isse

[Tiass [Tassa [Tases Tassz [Massr Masso [Tasas T oisss

Release Years:

[Tzo07 [Tzooe [ zoos [T z2o04 [zooz [Mzooz [Tzoon Mzooo [Tases [Tasss [iser
[T19se 1995 [Ta1sea [Taesz [Tisez [Maser [Tassn [ isse

Species:
[T aTLanTIC [ chinook ¥ chum [ cone [ masu [~ pIve
[ ramveow TRouT I sockeve [ STEELHEAD
Country:
[T canspa - [T eriTisH columera [ YUKON TERRITORY
[ 1apan - [T HokkalDo [~ HansHU
[ korea - I aanawon
[T rRussia - T kamcHaTrA [T KHABGROVSK ™ macapan [T sakHALIN
[ unITED sTATES - [ ALaska [7 caLiFornIa [ orEGoN [ wasHINGTON

Mark records for reporting may be selected by clicking on mark attributes.
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Full Detail Mark Repository Report

The data you requested is currently being retrieved. Please wait patiently, the approximate wait time is 1.5 minutes per 10,000 rows of

data. Using your browsers 'Back’ buttan may have a detrimental effect on our Database

Fiun to File Back ta Selection Page

LOCAL_MARK_NAME [NPAFC_ID|BROOD_YEAR|SPECIES AGENCY FACILITY RELEASE_YEAR| STOCK EXPECTED_RELEZSE_COUNT|HATCH_CO

17MILEQS 2003 CHUM NORTHERN SE REG AQUACULTURE (AK) HERMAN CR SPAWHN CHAN 2008 4H
AMALGAD2A ako2-13  [2002 cHUM DOUGLAS ISLAND PINK & CHUM [AK) MACAULAY 2003 MACAULEY 17,500,604 |6H
AmALGAD2E Akoz-0g  |2002 CHUM  |DOUSLAS ISLAND PINK & CHUM [AK) [\, |MACAULAY 2002 MACAULAY 17,377,675 [6He

| AMALGADIA AKDE-24 2003 CHUM DOUGELAS TSLAND PINK & CHUM [AK) MACALLAY 2004 MACALLAY 24,035,968 |5H
amaLGan3e sK03-25  |2003 CHUM  |DOUGLAS 1SLAND PINK & CHUM (AK) MACALLAY 2004 MACAULAY 12,006,165 [5He
AmAaLGAD4A Ako4-23  |2004 GHUM  |DGUGLAS 1SLAND PINK & GHUM (AK) MACALLAY 2005 MACAULAY 31,672,288 [4H
AMALGADIE AKD4-28 2004 CHUM DOUGELAS TSLAND PINK & CHUM [AK) MACALLAY 2003 MACALLAY 5,118,857 [4HE
ANITABAYOZNEH aKo2-66  |2002 CHUM  |SOUTHERN SE REG AQUACULTUIRE (AK) |NEETS BAY 2003 MEETS BAY 5,411,130[aHz
[ANTTABATOZWLH AKDZ-18 2002 CHUM SOUTHERN SE REG AQUACULTURE (AK) WHITMAN LAKE 2003 HEETS BAT 8,218,503 |3,4nH
ANTTABAYDS aK03-30  [2003 cHUM SOUTHERN SE REG AQUACULTURE (AK) |NEETS BAY 2004 NEETS BAY 13,895,916 |5nH4
AnITABATDS AKo4-09  |2004 GHUM  |SOUTHERN SE REG AQUAGULTLIRE (AK) |NEETS BAY 2005 MEETS BAY 13,551,600(3,2m,2nH
ANITABATOS 2003 CHUM SOUTHERN SE REG AQUACULTURE (AK) MEETS BAT 2008 HEETS BAT 1,3,3.1H
BOATHARBORDZ aK02-03  |2002 CHUM  |DOUGLAS 1SLAND PINK & CHUM (AK) MACALLAY 2003 MACAULAY 12,223,213 [6H4
BOATHARBOROZ ARKDE-28 2003 CHUM DOUGELAS TSLAND PINK & CHUM [AK) MACALLAY 2004 MACALLAY 14,576,133 |5H4
BOATHARBORDS aKD4-26  [2004 CHUM DOUGLAS ISLAND PINK & CHUM [AK) MACAULAY 2005 MACAULEY 13,558,987 [4H4
GAD2-31 CaD2-31 2002 GHUM  |GANADA DEPT FISHERIES & OGEANS Hitinat River Hatchery 2002 Hitinat River 2,645,993 (3,11
CADZ-32 CADZ-32 2002 CHUM CANADA DEPT FISHERIES & OCEANS Mitinat River Hatchary 2002 Mitinat River 5,997,307 |3,1H
GAD2-33 CAD2-33 2002 GHUM  |GANADA DEPT FISHERIES & OGEANS Hitinat River Hatchery 2002 Hitinat River 3,014,384 3,11
CADZ2-34 CA02-34 2002 CHUM CANADA DEPT FISHERIES & OCEANS Mitinat River Hatchary 2003 Hitinat River 11,100,152|3.,1H
can2-35 can2-35 2002 cHUM CANADA DEPT FISHERIES 8 OCEANS Nitinat River Hatchery 2003 Nitinat River 1,441,361
CAD2-36 CAD2-36 2002 CHUM CANADA DEPT FISHERIES & OCEANS Mitinat River Hatchery 2003 Hitinat River 1,474,141
CADZ-37 CADZ-37 200z CHUM CANADA DEPT FISHERIES & QCEANS Conuma River Hatchery 2003 Canton Craek 8§92,140|H2,2
GAD2-38 CaD2-38 2002 GHUM  |GANADA DEPT FISHERIES & OGEANS Gonuma River Hatchery 2002 Deserted River 341,635 [H2,2
CADZ-33 CAO2-39 2002 CHUM CANADA DEPT FISHERIES & QCEANS Conuma River Hatchery 2003 Sucwoa River 443,007

Query results may be displayed as a detailed grid of mark attributes. Web page grids
may be copied and pasted into documents using standard Windows mechanisms. Grid
reports may also be generated as files to be downloaded and opened by tools like Excel.
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Find Mark Information
Use this Find Mark Information form to locate details and images of marked releases stored in the Mark Repository, Select
the appropriate filtaring criteria by clicking on the boxes below, If you check no boxes for a particular attribute, then that
attribute will not restrick the iterns retrieved,
Click the "List Marks on File" button to create a summmary table of marks that match your criteria, This table also allows access

to detailed marking records, Click on "Run full grid report..." to generate a grid of detailed information for each matching
rrnark. Click an "Create full grid..." to build 2 file of details that rmay be downloaded and cpened with Excel

List Marks on File I Run full grid report to Screen |

Create full grid report as downloadable file |

Mark Types:

[~ Thermal ™ strontium O Crry [T caleein ™ alizarin complex

Brood Years:

Tzo06 Meoos Mzoos Tzoos Mzooz Tzoon Mzoon Masse Mases [Taser [Misse

[M199s [T1gea [Mi1eez M99z [T1aer [T1ss0 [Ti19ss [Tasas

Release Years:
[M2007 [Mz2006 [Mzoos [Mzo04 [Mzooz Mzo0z Mzoo1r Mzooo [Mases [Tisss [Tiser

[M19se [Mises [Tassa [Tasez [Tassz [Tassr [Tassn [Tasss

Species:
[T aTLanTIC [ cHmnook [ cHum [Mcone [ masu [ pnk
[ ramneow TRoOUT M sockeve [ sTEELHEAD
Country:
[ canapa - MeriTIsH cotumeia [ vUkon TERRITORY
[ aapan - 7 HokkarDo [ HonsHL
[T korea - [ aanawon
[ RussIA - I kamcHaTrA [ KHaBORCVSK [ magapan [ sakHaLIn
¥ unrTeED sTaTEs - [ ALaske [ caLtFornIA [M orEcon [ wasHInGTON
Hatch Codes:

Select Hatch Codes below andfor specify one here: |3H Use "' 25 wild card. REBr: |1Z1.3 HE|DI

HNE

|r. TherrmaldDry |r Alizarin I(-.. Calcein |r. Strontium % Hatch Mark ' wild card

[M1,2,1.2x M1.2n,2H [M1.3.2.1H [M1,3.3.1H Mi1.3.2n [M1.2.4H M1,3H [ 1.zn,20H

[ 1,3n,3H [Mi4.2H [T 1.4m [M1,4n,2H 151k 1.5k Misnzon [Tiew

Queries may also use the “piano” to specify itemsto retrieve. In this example, the piano
was used to call up al hatch code 3H items. The check boxes were also employed to
restrict results to Sockeye from the USA.
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Marks on File

The following table lists all marks reported to the NPAFC Working Group on Salmen Marking that fit the criteria of your
search, Any Mark ID narmes displayed in blue are web links, ou rmay dick on these links to bring up Mark Detail repaorts

showing data for those specific releaze groups, as well as images of the marked otoliths,

State /
Province

Hatch
Code

Local Brood |Release
Mark 1D Year | Year

TUSTUMENADS

NPAFC ID Species Country Facility

AKOZ-56 2003 2004 SOCKEYE |UNITED STATES | AK TRAIL LAKES

AKDI-62 TRAILLAKESO03LG | 2003 2004 SOCKEYE | UNITED STATES | AK TRAIL LAKES

AKDZ-62 TUSTUMENADZ 2002 z00z SOCKEYE | UMITED STATES | AK TRAIL LAKES

AKODO-E6 HANSENOOD 2000 2000 SOCKEYE | UMITED STATES | AK HAMSEM CR IMCUBATION

AKIE-33 GROUSELAKESG6A 1996 1998 SOCKEYE |UNITED STATES | AK TRAIL LAKES

AKSS-30 GROUSELAKE93B | 1993 1997 SOCKEYE | UNITED STATES | AK TRAIL LAKES

AK9E-23 PACKERSLAKEQ6 |199& 1997 SOCKEYE | UMITED STATES | AK TRAIL LAKES

AKIS5-25 PACKERSLAKEYS |1995 1996 SOCKEYE |UNITED STATES | AK TRAIL LAKES

AKSS-19 GROUSELAKE93A |1993 1993 SOCKEYE | UNITED STATES | AK TRAIL LAKES

AKSZ-13 GROUSELAKE9Z |1992 1994 SOCKEYE | UMITED STATES | AK TRAIL LAKES

AKS3-26 PACKERSLAKEOD2 | 1993 1994 SOCKEYE | UMITED STATES | AK TRAIL LAKES

AKIZ-18 PACKERSLAKE92 1992 1993 SOCKEYE |UNITED STATES | AK TRAIL LAKES

AKSZ-19 TRAILLAKES92 1992 1993 SOCKEYE | UNITED STATES | AR TRAIL LAKES

AK92-20 HIDDEMLAKES92 |1992 1992 SOCKEYE | UMITED STATES | AK TRAIL LAKES

AKI1-13 PACKERSLAKEY1 |1991 1992 SOCKEYE |UNITED STATES | AK TRAIL LAKES

AKS1-17 TRAILLAKES91 1991 1992 SOCKEYE | UNITED STATES | AK TRAIL LAKES

AKS0-032 TATSAMENIEDD 1990 1991 SOCKEYE | UMITED STATES | AK SMETTISHAM

AKS0-12 TAHLTANID 1990 1991 SOCKEYE | UMITED STATES | AK SHETTISHAM

AKESS-02 SPEELLAKESSL 13gsg 1989 SOCKEYE |UNITED STATES | AK SMETTISHAM

Murnber of Rows Returned: 19 out of 2 possible 19,
Query took no time at all,

Back to Selection Page

The results of the query for hatch code 3H sockeye from the USA are displayed here asa
list of matching items. The blue entriesin the Local Mark 1D column are hypertext links
to detailed marking records.
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NPAFC Mark Detail

Lp:a":: TRAILLAKESO3ALG active X]  NPAFC ID{ AKD3-E2

General Information

Country: | UNITED STATES Species: | SOCKEYE
State/Province: | ALASKA Brood vear:| 2003

Region: Fun:

Agency:l ClAA

Facility: | TRAIL LAKES stock: | BEAR LK

Mark Information

HEE

Ctolith Mark(s): Coded Wire Tag(s):
O« O Oe Os XK U=

Fin Mark(s]):

(e [Jawn[Jeo[Jo [Jree [Jw[ ] []w
[]erm[]re[]rw

Hatch Code:| 3H
ren 1:1.3
Therrnal Mark Schedule:

Ctalith Master Image:

Termperature Shift:

Mark Carmrnent

This rark is fairly obscure, for sorme reason. The rings are clear, but
there was difficulty in grinding to clearly show them, which might
result in confusion between the other Trail Lakes 2003 marks of 2H,
21H, and 3H.

Release Information

Responsible Persan:

BEAR LK 231-30

Contact Email:
All Sites:

Date Last Released: Stage: |:|
Release Year:| 2004 Length: Dmm

Mumber Released:| 402 000 Waight: Dgrams

These original marking details were brought up by clicking on its associated hyperlink in
the Marks on Filelist.

Revised Web-based North Pacific Salmon Otolith Mark Directory -32-



NORTH PACIFIC

ANADROMOUS FISH

COMMISSION
Working Group on Salmon Marking

W W I I |

Mark Audit: Records having only "tentative™ hatch codes

The following marks should be edited and resaved to ensure they are consistent with Uniform Hatch Code rules

Local | NPAFC Tentative | Tentative
Mark 1] State/Province Agency Species Brood Year Hatch | RBr {or
Name |'w/ASHINGTON _» | |- Select - = ||/coHo | 2004 | Bar

Code)
WADS-40 | WADS-40 | WASHINGTOMN WASHINGTOMN DEPT OF FISH 2 WILDLIFE COHOD 2004 1,2,1H wnw O
WADA-39| WADS-30| WASHINGTON WASHINGTON DEPT OF FISH & WILDLIFE  [COHO 2004 2,1,1H nww O
WADA-37 | WADA-37 | WASHINGTON TULALIF TRIBE [WaA) COHD 2004 1,2,1H4  |wnw non

WADS-36 | WADS-36 | WASHINGTON WASHINGTOMN DEPT OF FISH & WILDLIFE COHO 2004 nwnw 0

This page copyrigh
Images from

thttp://npafc.taglab.org/MarkAudit.asp lists those records whose hatch code has not yet
been verified and is, instead, “tentative”. The hatch code needs to be verified for certain
records brought in from legacy databases. The code also need to be verified when its
particular pattern isused for the very first time. Verification is done by bringing the
record up for edit, confirming the hatch code, and resaving it. The report items drawn in
blue are links that open the named mark record for updating.
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IN THIS SECTION...

WGOSM Home
My Marks
Mark Entry
Mark Audit

Mark Reports

» Mark Coordinators
Mark Documents
Mark Links
Otolith Mark FAGQ
Glossary of Terms

Contact Us

Mark Coordinators

Country Region
Canada All
Japan All
Karea All
Russia All

UsA Alaska

UsA Idaha
Montana
Dragon

Washington

Coordinator

Jeff Till
Shigehiko Urawa
Sukyung Kang
Elena Akinicheva

Ron Josephszon

Jaff Grimm

Email the checked Mark Coordinators above

Telephone

1(250) 7S6-7226
21-11-822-2341
22-33-672-4180

7 (4132) £3-07-82

1 (907) 465-3493

1 (360) 902-2757

Your email address: I

Subject: I

Message:

Email this person

-

http://npaf c.taglab.org/M arkCoordinators.asp documents the Mark Coordinators

responsible for managing and reporting induced marks from their jurisdictions. It may
also be used to send emails to coordinators. (Email addresses are not directly written on
the web page in order to prevent spam operators from obtaining them.)
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IN THIS SECTION....

Mark Documents

WGOSM Home The MPAFC rmmaintains a significant collection of technical papers regarding anadromous fisheries in

the Morth Pacific Qcean, They are cataloged by publication vear,

My Marks
Mark Entry

} Browse the complete collection

The following papers are particularly relevant to salmon marking efforts:

Mark Audit

Mark Reports Doc# Origin

Mark Coordinators KA [CLES

¥ Mark Documents
Mark Links
Ctolith Mark FAG
Glossary of Terms

Contact Us

Canada
Japan
Russia
usa

Title

Fevised Web-based Morth
Pacific Salmon Ctolith Mark
Directary

Protocals to Facilitate Exchange
of Data Among the NRPAFC
Warking Group on Salmon
Marking

Proposed Internet Accessible
website for the Ctolith Mark
Databasze of the NPAFC Warking

Group on Salmon Marking

CSRE Working Group on
Salmon Marking Draft Report on
the Developrnent of Internet
Accessible Otolith Mark
Database

Therrnal Mark Patterns Applied
to Salmon from Alaska,
Washington, Treaty Tribes and
Other Morthwest States for
Brood Year 2000

Preliminary Therrnal Marks
Applied to Salmon from Alaska
and COregon for Brood Year
2000 and sorme Proposed
Marksz for Brood vYear 2001

Discrimination of Multi-Country
Therrnal Mark Codes by
Augrnentation of Coding
Schernes or Marking
Mechanisms

Therrnal Marking of Otoliths:
The "RE+" Coding Structure of
Therrmal Marks

The following technical report is also germane

Author

W, Johnson
R. Josephszan
T. Frawley

D Oxrnan

B. Agler
D Oxrnan
T. Frawley

B. Agler
P. Hagen

P. Hagen
H. Geiger
E. Wolk

J. Grirmnrn

K. Munk
H. Geiger

COrganization

ADF&G

ADFRG
MMFS, Auke Bay

Warking Sroup
on Salmon
Marking

ADF&G

WA, Dept Fish &
wildlife

ADF&G

wa, Dept. of Fish
2 wildlife

ADF&GE, Juneau

ADF&GE, Juneau

Date

Oct 2006

Sep 2004

Oct 2002

Oct 2001

Oct 2001

Mar 2000

Mar 1999

Oct 1998

Technical Repaort Mo 3, Salmonid Otolith Marking
2001 International Warkshop on Salmonid Otolith Marking,
March 21, 2001, Seattle, WA, U.5.A,

‘http://npafc.tagl ab.org/MarkDocuments.asp is shown here. 1t highlights NPAFC

documents on salmon marking.
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IN THIS SEGTION..

Mark Links
WGOSM Home # The Otolith Research Laboratory of the Bedford Institute of Dceanography, Dartmouth,
My Marks Mova Scotia, Canada has a excellent site with links to abstracts of their papers and to
several European sites, They also incdude detailed information on otolith ageing and

Mark Entry sections from the book, SECOR, DuH., J. M. DEAN and S.E. CaMPaNA [ed]. 1995, Recont

= Deavalopmants in Fish Otolith Research. Univ. of South Careline Fress, Columbia, 5.C 730 pp.
Mark Audit
Mark Reports & University of Cape Town, South Africa

o * Alaska Department of Fish and Game's Thermal Mark Laboratory, Juneau, Alaska
Mark Coordinators E; ¥ '

Mark Documents ® University College, Cork, Ireland has inforrmation regarding an otolith database
» Mark Links ® The Pacific States Marine Fisheries Cormrmission (PSMFC) Regional Mark Processing Centar
Otolith Mark EAQ hasz information on coded wire tags and thermal marking of otoliths
Glossary of Terms ® The CATAG website has inforrmation regarding chermical and thermal marking
Contact Us

http://npaf c.taglab.org/MarkL inks.asp notes other web sites related to otolith marking.
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IN THIS SEGTION_.

WGOSM Home
My Marks
Mark Entry
Mark Audit

Mark Reports

Mark Coordinators
Mark Documents
Mark Links

b Otolith Mark FAQ
Glossary of Terms

Contact Us

Otolith Mark FAQ

What are Dtoliths?

Parts of an Otolith

What is Thermal Marking?

Example of a Thermal Marked Otolith
Temperature Cycles Used to Thermal Mark
How can you find a Thermal Mark?
Measuring a Thermal Marked Otolith
Aging a Ground Dtolith

Other methods of marking otoliths

Glossary of Terms

What Are Otoliths?

Otoliths or "ear bones" consist of three pairs of small carbonate bodies that are found in the head
of teleost (bony) fish, Otaliths are primmarily associated with balance, orientation and sound
detection, and function zirmilarly to incus, malleus and stapes in the inner 2ar of marmmals, They
accur in pairs, and each pair differs in location, function, size, shape, and structure. The three pairs

of otaliths are called the lapilli, asterizci, and sagittae,

In Pacific salmon, the asteriscus and lapillus are usually quite small, only 2 millimeter in size, but
the sagittae are much larger (=5 mm). Because the sagittae is so much larger than the other
ataliths, they are sasily recovered and are the rmost frequently studied. Sagittal otaliths are often

refarred to simply as "the otolith," although this term more correctly applies to all three structures,

The otolith is a crystal; conzequently, it grows by the precipitation of ions on itz expozed surfaces,
During this process, protein and calcium carbonate are laid down on the surface of the otolith,
although the relative amounts vary with time and seaszon. Thin sedtions of an otolith reveal a
detailed microstructure consisting of bands of opaque and translucent material, like the rings on a
tree trunk, Fisheries biologists have discovered that they can assess a fish's life history by looking
at changes in these patterns, An otolith's ring structure can provide information about an individual's
age, growth rate, and environment, In sorme cases, these patterns are a natural record; in other

cases they are induced by man,

Because otoliths provide useful infarmation on age, growth rate, life history, recruitment, and
taxonomy, they are widely used in fisheries management. Fisheries biologists like to think of
otaliths as inforrmation storage units; a sort of CD-ROM in which the life and tirnes of the fizh are
recorded, If we lzarn the code, we can learn about that fizh,

Ciraes

thttp://npafc.taglab.org/MarkFA Q.asp answers frequently asked questions.
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IN THIS SEGTION_.

WGOSM Home
My Marks
Mark Entry
Mark Audit

Mark Reports

Mark Coordinators

Mark Documents
Mark Links

Otolith Mark FAG

Glossary of Terms

Alizarin Complexone

A red fluorescent dye used to stain tissues associated with calcification,

Alizarin Mark
A fluorescent mark visible under ultraviolet light that appears in the otolith matrix after the

fish has been immersed in alizarin cormplexone,

Anterior
Situzted before or at the frant of; fore, In anirmals, pertaining o or toward the head or
forward end of the bady,

Annulus
A growth ving, or a series of vings, that can ba used to estimate age.

» Glossary of Terms Band
. & band refers to a group of two or more dark circuli (i.e., rings) that are generated in an
Contact Us otalith during the thermal marking process. A thermal mark may consist of one or more

bands. If a thermal mark is composed of multiple bands, then each band is separated by a
space that is significantly greater than thase that occur between each ring within 2 band.
Also see "Thermal Mark",

Band- Width
The overall thickness of a group of dark rings created by thermal marking,

Broodyear
The year when adults return to spawn, If more than one brood present, the year reported is
the dorminant or first brood vear,

Calcein
A cormmpound that can bind with the alkaline calcium of any calcified structure to produce a
green fluorescent mark when viewed under ultraviolet light

Calcein Mark
A fluarescent riark visible in calcified structures, such as otaliths, fin rays, and vertebrae,
that is generated after a fish is exposed to calcein via irmersion or ingestion,

Cation
Any positively charged atom or group of atorms,

Circuli
Concentric, continuaus lines representative of incremental growth patterns present on
scales and otoliths.

Dry Mark

marking.
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